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Vazeni priatelia,,

nasa spolo¢nost’ od roku 1996 pracuje v oblasti potrubnych systémov so Specidlnym zameranim na kompenzacné
prvky a ich aplikaciu, €i uz pri instalacii novych alebo udrziavani su¢asnych systémov.

V dodavkach tychto komponentov spolupracujeme s radou slovenskych a zahrani¢nych dodavatelov, a to hlavne so
spolo¢nostami MACOGA, S.A., Trelleborg lIzarra, S.A.U., DIETER A. ROTH GmbH, PIHASA, S.A.

Jedna sa o dodavatelov certifikovanych podla ISO 9001 a hladisko kvality patri medzi prioritné zaujmy firemnej
obchodnej stratégie. Nami dodavané kompenzatory su certifikované BVQI Slovakia s. r. 0. a mnohymi renomo-
vanymi zahraniénymi skusobrami (TUV, Bureau Veritas, Det Norske Veritas a iné.) a su navrhované, vyrabané
a skusané v sulade s nariadenim PED 97/23/CE Annex Ill., modul H.

Pruzne sa prispésobujeme a rieSime konkrétne technické pripady uz vo faze projektovania a zarovern pondkame
Siroky sortiment Standardnych i neStandardnych kompenzatorov a dalSich prvkov v najvyssej kvalite pri zachovani
priaznivych cien a dodacich terminov.

Sme schopni rieSit aj problematiku pevnostnych vypoctov a prepoctov potrubnych tras. Dokonaly systém
pocitatového projektovania a potrubnych vypoctov, najmodernejSie vyrobné procesy, starostlivy vyber surovin
a materialov, laboratérne testy a priama kontrola kvality sa odraza v naslednej spokojnosti uzivatelov.

K tomuto pristupu nas priviedla snaha zamedzit pripadnym problémom pri prevadzke, ktoré by mohli mat
priciny napr. v nekvalifikovanom pouziti alebo nedostatocnej znalosti problematiky potrubnych dilatacii.
Poradensku sluzbu poskytujeme v ramci dodavky bezplatne.

V tomto kataldégu najdete zakladny prehfad nami dodavanych vyrobkov. Jedna sa o:

» vinovcové kompenzatory MACOGA, S.A.

» tkaninové kompenzatory DIETER A. ROTH GmbH

» vinovcové hadice z nerezovej ocele DIETER A. ROTH GmbH

* gumené kompenzatory Trelleborg Izarra, S.A.U. a Specialne gumené hadice
* klzné ulozZenia Trelleborg lzarra, S.A.U, PIHASA, S.A.

* potrubné ulozenia PIHASA, S.A.

Ak este nie ste naSim zakaznikom priali by sme si, aby Vas na8a ponuka zaujala a verime, Ze €oskoro vstupite
do radov nasich stalych a spokojnych partnerov.

S pozdravom

Zoroslav Potrok
riaditel spolocnosti
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tf. Tomase Bati 1852
765 02 Otrokovice
Ceska republika

tel: +420 577 922 904 — 905
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REFERENCIE - niavni odberatelia na Slovensku a v Ceskej republike (2000-2005)

SK

ABB SLOVENERGIA

AMYLUM SLOVAKIA
APOLLOPROJEKT BRATISLAVA
ARMAS KOSICE

ARMAT SERVIS NITRA
ARTEKO PLUS VRANOV N/T.
AWT POPRAD

BTG SLOVENSKO PEZINOK
CELPROJEKT RUZOMBEROK
CEMDESIGN TRENCIN
CEMMAC HORNE SRNIE
DOLVAP VARIN

DOMOTHERM LIESEK

EBO JASLOVSKE BOHUNICE
EDELVENT LEVICE

EKOL MARTIN

EKOTECHNA PRESOV

EMO MOCHOVCE
ENERGOMONT TRNAVA
ENERGOPROJEKTY BRATISLAVA
ENERGOSERVIS KOSICE
ENERGY TECHNOLOGIES ZILINA
ENERGYCO ROZNAVA
ENERGYR PLUS MARTIN

ENO NOVAKY

ESOPLYN ZELIEZOVCE
EUROTECHNOLOGY SYSTEMS

CczZ

ALSTOM POWER
AMPLUSERVIS

AQUA - STYL
ARMATURY GROUP
ARMEX HOLDING
ATMOS ENGINEERING
AXFLOW

BARUM CONTINENTAL
BIOCEL PASKOV
BRONSWERK HEAT TRANSFER
CEMENT HRANICE
CETETHERM
CINERGETIKA UL
COREX

CS CABOT

CESKA DROZDARENSKA
CESKA RAFINERSKA
GEZ, EL PRUNEROV
CEZ, EL. DETMAROVICE
GEZ, EL. HODONIN

GEZ, EL. CHVALETICE
GEZ, EL. POCERADY
CEZ, EL. PORICI

GEZ, EL. TISOVA

GEZ, EL. TUSIMICE

GEZ, JE TEMELIN

CEZ, JE. DUKOVANY
GKD BLANSKO

CKD NOVE ENERGO
CKD PRAHADIZ

D5, TRINEC

EVO VOJANY
EXMONT ENGINEERING BRATISLAVA
FERMAS SL. LUPCA

GTG BRATISLAVA

HM KOSICE

HOLCIM ROHOZNIK

HUTNY PROJEKT BRATISLAVA
IDO EET LEVICE

INSTOS BRATISLAVA
ISTROENERGO LEVICE

JS TRADE B. BYSTRICA

JV SERVIS MOKRA
KERAMOPROJEKT TRENGIN
KOHAFLEX BANSKA BYSTRICA
KSB TRNAVA

MEGATRADE TREBISOV
MONDI BP RUZOMBEROK
MONTAZE KOSICE

PCL LADCE

PIO CHEMPIK BRATISLAVA
POTRUBI SLOVAKIA

PRIMA STEEL GALANTA
PROOF VENTIL B.t.

PROTEO KOSICE

PROTOM RUZOMBEROK

PSP ENGINEERING PREROV

DALKIA CR
DEHTOCHEMA BITUMAT
DEZA

DIAMO

DOTEC ENERGO INTERNATIONAL
EKOL

ENERGETIKA TRINEC
ENETEX-KIA

ENEZA

ENGO SERVIS

ENVEN

EUROMONT GROUP
EVECO BRNO

EXCON STEEL
FREMENIT
FRYDLANTSKE STROJIRNY
G - TEAM PROGRES
G.M.PROJECT
GASCONTROL

GIENGER

GLANZSTOFF - BOHEMIA
GLAVERBEL CZECH
GRADIOR POWER
G-TEAM

GVS PLAST

H&D ENGINEERING
HA.EM OSTRAVA

HUTNI MONTAZE OSTRAVA
HYDROSYSTEM
CHEMING
CHEMOPETROL

REVYMONT SALA

RONDOM BANSKA BYSTRICA
S ARMAT SALA

SAMSON COMPANY NITRA
SAVE ZILINA

SENSUS ST. TURA

SES TLMACE

SIGMA SLOVAKIA B. BYSTRICA
SIGMATECH METALFIN
SIGMATECH SALA

SLOVAKIA TREND SOBRANCE
SLOVING BRATISLAVA
SLOVNAFT MAO BRATISLAVA
SMARTCONTROL ZILINA
SMURFIT KAPPA STUROVO
SPP SERVIS BRATISLAVA
STYLLEX BOCIAR

SYNECTA SALA
TECHMONTSTAV BRATISLAVA
TENTO ZILINA

US STEEL KOSICE

VIPAP VIDEM KRSKO SLOVINSKO
VSZ OCEL

VUEZ LEVICE

CHEPOS ENGINEERING
.B.C. PRAHA

INTECHA

INTERNATIONAL POWER OPATOVICE
IRICO

JIHOMORAVSKA ARMATURKA

JIRI OHNUT, SPALOVACI TECHNIKA
JIRi POSAD, POSAD-TECH-MONTAGE
K & HKINETIC

KAUCUK

KOCKA

KOFING

KOHUT TRINEC

KOCH-GLITSCH

KOVOHUTE ROKYCANY
KOVOMONT PARDUBICE
KOVOPROJEKTA BRNO

K-PROTOS

KRALOVOPOLSKA RIA
KRALOVOPOLSKA STROJIRNA
KTS

KUNST

KUPEN

LAVIMONT

LETISTE PRAHA

LIBERECKE KOTLARNY

LONZA BIOTEC

LUDMA TRADING

LUKOIL

MARIANSKOHORSKA

MERO CR
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METROSTAV

MGT GROUP

MICO

MIT METAL

MITTAL STEEL OSTRAVA
MODRANSKA POTRUBNI

MODRANSKA SERVISNi A MONTAZNI

MONT KARVINA

MORAVIA TRADE SYSTEMS
MORAVSKE TEPLARNY
MOSTECKA UHELNA
MPSJ

OKZ HOLDING

OLBRICH - CZ
ONDREJOVICKA STROJIRNA
PBS BRNO DIZ

PBS TREBIC

PBS VELKA BITES
PIVOVAR LITOVEL
PLZENSKA TEPLARENSKA
PLZENSKY PRAZDROJ
POKORNY

POTRUBI

PRAZSKA TEPLARENSKA
PRAZSKY HRAD
PRECHEZA

PROCTER & GAMBLE
PROFIMONT

PROKOP ENGINEERING

PL

ARCELORMITTAL POLAND

ALMAR ZIELONA GORA

ARMA WARSZAWA

B.L.T. CZERNICA

BOT ELEKTROWNIA OPOLE

EBRO TRADE WARSZAWA
EKO-TOP RZESZOW
ELEKTROCIEPLOWNIA CHORZOW
ELEKTROCIEPLOWNIA SIEKIERKI
ELEKTROWNIARYBNIK

ENBIO TECHNOLOGY KOSAKOWO
ENERGOAPARATURA KATOWICE

PROMONT PARDUBICE
PROVODINSKE PIiSKY
PSP ENGINEERING
PTACEK

R&M UNIMONTEX
RAIV

REPAK

RIHACZ

RICHTER + FRENZEL
ROCKWOOL
RONALCR

RSM CHEMACRYL
RTR

SAINT-GOBAIN
SANBORN

SEKOS

SEVA-CB

SCHULTE CZ

SIEMENS INDUSTRIAL TURBOMACHINERY
SIGMADIZ

SIGMA GROUP
SIGMAVHC

SKANSKA
SOKOLOVSKA UHELNA
SPOLANA
SKODAAUTO

SKODA POWER
SKODA PRAHA

SKODA TRADING

ENERGO-MAR PSZCZYNA
ENERGOMONTAZ CHORZOW
INSTAL RZESZOW

INSTYTUT NAWOZOW SZTUCZNYCH PULAWY
JEDYNKA OPOLE

MOSTOSTAL ZABRZE HOLDING
PA CONEX GOSTYNIN

PEC-REM POZNAN

PERIPLOCK

PIW STALDAX BELCHATOW

PKE — ELEKTROWNIA KATOWICE
PKN ORLEN PLOCK

TECHNOMONT

TEMO

TEPLARNA CESKE BUDEJOVICE
TEPLARNA OTROKOVICE
TEPLARNA USTi NAD LABEM
TEPLARNY BRNO

TEPLO ZLIN

THERMOQUELL CZ

TCHAS

TITAN - PLASTIMEX

TOMA

TRINOM

TRIVAL

TRINECKE ZELEZARNY
UNITED ENERGY

UNITHERM

VATECH WABAG

VAE

VALCOVNY PLECHU

VHS BRNO

VITKOVICE HEAVY MACHINERY
VITKOVICE STROJIRENSTVI
VUCHZ

VYSOKE PECE OSTRAVA
VZDUCHOTECHNIKA
ZLINTERM

ZOMAPLAST

ZVU

Z\WZ

RAFAKO RACIBORZ

REMPOL MIEDZYRZECZ

REMWIL WLOCELAWEK

ROCKWOOL POLSKA CIGACICE
SARIA POLSKA DLUGI BOREK
SICES POLSKA WARSZAWA
VEOLIA WATER SYSTEMS KRAKOW
ZACHEM URC BYDGOSZCZ
ZAKtADY AZOTOWE KEDZIERZYN
ZREW WARSZAWA
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VSseobecné informacie

VSetky potrubné systémy, v ktorych sa dopravuju média s premenlivou teplotou odliSnou od teploty
okolia, podliehaju dizkovym zmenam (prediZenie, stladenie). Ak tymto teplotnym dilataciam nie je
venovana patricna pozornost, mézu tieto spdsobit porusenie potrubia. To isté mbze nastat vplyvom
mechanického chvenia, ktoré sa na potrubie prenasa od kompresorov, ¢erpadiel, turbin a piestovych
motorov.

Zakladné pohyby, pre ktorych kompenzaciu su vinovce navrhované, su:
- axialny pohyb )
(predizenie alebo stlacenie priameho useku potrubia v smere jeho pozdlznej o0si)

+ -

(],

MMMW
- uhlova vychylka

(ohybové deformécia pévodne priamej pozdiznej osy vinovca do kruhového oblika)

- lateralny pohyb
(radialny pohyb jedného konca kompenzatora vzhlfadom k druhému - posudzované opéat’ vzhladom
k pozdiznej osi potrubia)

1.3
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Kovové vinovcové kompenzatory MACOGA ponukaju optimalne rieSenie tychto problémov. Su naje-
fektivnej§im prvkom na vyrovnanie stladenia, prediZenie stranovych a uhlovych pohybov
a vibracii v potrubnom systéme.

Vyhody ich pouzitia su:

- maly priestor potrebny na montaz

- pruznost vinovca absorbuje vychylky v mnohych smeroch
- nevyzaduju udrzbu

- minimalne tlakové a tepelné straty

Vyroba a navrh

Kompenzatory MACOGA su projektované, vyrabané a testované podlfa noriem EJMA (zdruzenie
vyrobcov vinovcovych kompenzatorov) a noriem ASME (USA), odstavec VIII, zavery BB (tlakové
potrubia, vymeniky tepla, dilatatné spojky). Pre Specialne alebo uUzko vymedzené poziadavky
si kompenzatory projektované, vyrabané a testované podla predpisov AD MERKBLATTER,
STOOMWEZEN a dal8ich. Kontrola projektu sa vykonava podla ,zaru¢nych predpisov kvality firmy
MACOGA a. s.“ odstavec 5.

Podstata kompenzatorov spo€iva v pruznosti vinovca, ktora je vyslednicou navrhu tvaru vinovca
a vlastnosti materidlu, pouzitého pri vyrobe. Vyber materialov na vyrobu vinovcov je zaloZzeny na:

- vhodnosti na zvinenie (taznost’ materialu)
- teplotnej odolnosti

- odolnosti proti korézii

- odolnosti proti unave

- pruznosti v prevadzke

Proces navrhu a vyroby je certifikovany

- Bureau Veritas Quality International ISO 9001, BS5750 Part 1, EN 29001.

- TUV SUDWEST - AD MERKBLATT HPO/TRD 201 and WO/TKD 100 - Report No. 2/0/0485/1
Y 2/0/0485/2

- PED 97/23/EC Anex Il - Modul H

- Spanielskym ministerstvom obrany a &lenskymi $tatmi NATO. Registrované pod &islom 7737B/5182
generalneho riaditel'stva zbrojného priemyslu Spanielskeho ministerstva obrany.

- Spanielskym ministerstvom priemyslu ako vyrobca tlakovych nadob.

- Nérodnym in&tititom priemyslu - sekciou lodného stavitelstva.
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Prehlad dodavanych typov

Prehfad kovovych vinovcovych kompenzatorov dodavanych firmou MACROFLEX Slovakia s. r. o.

MWA

Axialny kompenzator s navarovacimi koncami. Vyrovnava zmeny
dlZzky potrubia v smere osi kompenzatora.

MTE

Axialny kompenzator rovnaky ako MWA, ale s vonkaj8im zévitom
na natrubkoch.

MTI

Axialny kompenzator rovnaky ako MWA, ale s vnutornym zavi-
tom na natrubkoch.

MFA

Axialny kompenzator s pevnymi prirubami na koncoch.
Vyrovnava zmeny dizky potrubia v smere osi kompenzatora.

MFG

Axialny kompenzétqr s oto€nymi prirubami na koncoch.
Vlyrovnava zmeny dlzky potrubia v smere osi kompenzatora.
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1.6

MwWP

Kibovy kompenzator s jednou osou otadania s navarovacimi
natrubkami.
Vyrovnava uhlové vychylky v jednej rovine.

MFP

Kibovy kompenzator s jednou osou otaéania s pevnymi priruba-
mi na koncoch.
Vyrovnava uhlové vychylky v jednej rovine.

MwWC

Kibovy kompenzator s kardanovym kibom s navarovacimi
natrubkami.
Vyrovnava uhlové vychylky v priestore.

MFC

Kibovy kompenzator s kardanovym kibom s pevnymi prirubami
na koncoch.
Vyrovnava uhlové vychylky v priestore.

MWL

Lateralny kompenzator s navarovacimi natrubkami.
Vyrovnava prie€ne pohyby v réznych rovinach. Tiahla zachyta-
vaju ucinok vnutorného pretlaku.



Blls MACROFLEX SLOVAKIA

MFL

Lateralny kompenzator s pevnymi prirubami. Vyrovnava prieCne
pohyby v réznych rovinach.
Tiahla zachytavaju ucinok vnutorného pretlaku.

MWD

Univerzalny kompenzator s navarovacimi natrubkami.
Vyrovnava akékolvek kombinacie troch zakladnych pohybov.
Je ureny hlavne na vyrovnavanie priecnych a velkych axialnych
pohybov.

MFD

Univerzalny kompenzator rovnaky ako MWD, ale s pevnymi pri-
rubami.

MwYy

Dvojkibovy kompenzator s navarovacimi natrubkami uréeny
na vyrovnavanie priecnych a uhlovych vychyliek v jednej rovine.

MFY

Dvojkibovy kompenzator s pevnymi prirubami uréeny na vyrov-
navanie priecnych a uhlovych vychyliek v jednej rovine.
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1.8

MWK

Dvojkibovy kompenzator s navarovacimi natrubkami uréeny
na vyrovnavanie prie¢nych a uhlovych vychyliek vo vSetkych
smeroch.

MFK

Dvojkibovy kompenzétor s pevnymi prirubami uréeny na vyrov-
navanie prie€¢nych a uhlovych vychyliek vo vSetkych smeroch.

MPB-E

Tlakovo vyvazeny kompenzator s kolenom, je urceny na Spe-
cialnepouzitie. Eliminuje axialne a lateralne pohyby (alebo ich
kombinacie). Je vybaveny konstrukciou zachytavajucou sily od
vnutorného pretlaku,ktora sa neprenasa na pevné body.

MPB-I

Tlakovo vyvazeny kompenzator priamy, je urceny na Specialne
pouzitie. Eliminuje axialne a lateralne pohyby (alebo ich kombi-
nacie). Je vybaveny konstrukciou zachytavajucou sily od vnutor-
neho pretlaku,ktora sa nepre-nasa na pevné body.

MRW

Osovy kompenzator nekruhového prierezu. Je uréeny pre rovna-
ku oblast pouzitia ako osové kompenzatory kruhového prierezu.
Viny su v tvare V s prekladom v rohoch. Osovy kompenzator
je mozné dodat' s navarovacimi alebo prirubovymi koncami.
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MRV

Osovy kompenzator nekruhového prierezu. Je uréeny pre rov-
naku oblast pouZzitia ako osové kompenzatory kruhového prie-
rezu. Viny su v tvare V so spojom v rohoch. Osovy kompenzator
je mozné dodat’ s navarovacim alebo prirubovym ukoncenim.

MRU

Osovy kompenzator nekruhového prierezu. Je ureny pre rov-
naku oblast pouzitia ako osové kompenzatory kruhového prie-
rezu. Viny su v tvare U. Spojenie stran vinovca je realizované
polkruhovymi rohovymi segmentami.

Kompenzator je mozné dodat’ s navarovacim alebo prirubovym
ukon&enim.

MUX

Osovy kompenzator na absorbciu axialneho pohybu. Vyraba
sa z uhlikatej alebo nerezovej ocele ako jednovrstvovy. Hlavnym
pouzitim je inStalacia vo vymenikoch tepla a pod.

MRR

Kompenzator s vystuznymi krizkami.

Tento typ sa pouziva v pripade vysokych pracovnych tlakov.
VyznaCuje sa inStalaciou vystuznych kruzkov v medzerach
medzi vinami.

MEP

Kompenzator s externe zatazovanym vinovcom.

Tento typ sa pouziva v pripade vysokych pracovnych tlakov
a velkych axialnych pohybov. Externé tlakové zatazovanie vinov-
ca umozfiuje pouzit' vinovce s vaéSou dizkou ako v prevedeni
MWA.
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MJA

Kompenzator s vonkajsim plastom.

Tento typ sa pouziva v pripade koaxialnych potrubi alebo k inym
Uucelom. Napr. na sprievodné vykurovanie, vakuovo izolované
potrubie, ochranné potrubia a pod. Kompenzator je vytvoreny
vnutornym a vonkajsim vinovcom.

MWT

Tento typ kompenzatora pozostava z jedného vinovca s nava-
rovaciminatrubkami a tiahlami. Hoci tento typ eliminuje vSetky
druhy pohybov,pouziva sa obvykle na eliminaciu axialnych
pohybov.

MFT

Tento typ kompenzatora pozostava z jedného vinovca s pevny-
mi priru-bami a tiahlami. Hoci tento typ eliminuje vSetky druhy
pohybov, pouziva sa obvykle na eliminaciu axialnych pohybov.

MQP

Rychloupinaci kompenzator typu MQP pre pouzitie v oblasti
systémovkurenia, ventilacie a klimatizacie.

M-LENS

Tento typ kompenzatora je charakteristicky profilom vysokej viny
zvéara-nej z dvoch polvin. Polviny su vyrabané v jednovrstvovom
prevedeni.
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Kontrola kvality a testy

VInovcové kompenzatory s povazované za vyrobky vyspelého strojarenstva. Utvar zabezped&enia
kvality firmy MACOGA a. s. starostlivo sleduje dodrziavanie technologickych postupov na vsetkych
urovniach od projektu cez vyber materialov az po finalne skusky kazdého kompenzatora podla manualu
zabezped&enia kvality MACOGA, ktory spifia normu UNE 66. 901 STANDART., ekvivalentni k norme
ISO/DIN 9001.

VSetky kompenzatory a dilatacné spojky MACOGA su podrobené rozmerovym kontrolam
v rOznych &tadiach ich vyroby a testom tesnosti pred expediciou zo zavodu.

Na vyziadanie m6zu byt vykonané tiez nasledujuce testy a skusky:

NEDESTRUKTIVNE

- réntgenové snimky

- skuska tesnosti vzduchom

- ultrazvukové testy

- skusdky magnetickymi ¢asticami
- hydraulické tlakové skusky

- chemické zlozenie materialu

- mechanické vlastnosti materialu
- Unavové testy pruznosti vinovca
- skuska tesnosti héliom

DESTRUKTIVNE

- zivotnostné skusky cyklickymi deformaciami
- torzné skusky s vnutornym pretlakom

- lomové skusky taznosti

Vsetky testy prebiehaju v sulade s proceddrou schvalenou oddelenim zabezpeclenia kvality
a zodpovedaju poziadavkam noriem USA ASME CODE, odstavec V ,NedesStruktivne skusky*,
odstavec VI, odsek 1 ,Tlakové nadoby“ a normam EJMA sekcia D. 3. Testy a kontroly mézu
prebiehat pod dohladom nezavislych organizacii a byt nimi potvrdené. Je mozné vyuzit Specializované
spoloénosti ako su Det Norské Veritas, American Bureau of Shipping, Bureau Veritas, TUV, Lloyds
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Pokyny na montaz a bezpecnostné doporucenia

Register of Shipping atd.

Na zabezpecnie spravnej funkcie vinovcovych kompenzatorov je potrebné dodrziavanie urcitych
podmienok, ktoré predlZzuju zivotnost a zaruCia dlhodobu bezudrzbovu prevadzku kompenzatorov.
V rozdielnych $tadiach montaze je potrebné dbat hlavne na:

MONTAZ

- predchadzat poSkodeniu vinovca udermi, ktoré spdsobia trvalé poskodenie tvaru vinovca, chranit’
vinovec pri zvaraCskych pracach

- zabranit akejkolvek deformécii vinovca s volnymi koncami alebo deforméaciam (dizkovym,
uhlovym atd’.) va¢sim nez budu deformacie pri riadnej prevadzke potrubia, pre ktoré je kompenzator
navrhnuty

- dodrzat stanovené montazne predpéatie s ohladom na prevadzkové limity v smere a velkosti
pohybu

- zistit, ¢i v kompenzatore nie su ziadne rozperky alebo Casti braniace jeho spravnej funkcii

- montovat kompenzator spravne orientovany v smere prudenia meédia v potrubi s ohfadom
na orientaciu vnutornej chranicky

- po montazi spravne nastaveného kompenzatora musia byt odstrdnené prepravné poistky
(ak boli pouzité)

PRED UVEDENIM DO PREVADZKY ALEBO PRED TLAKOVOU SKUSKOU

- skontrolovat’ spravne umiestnenie kompenzatora

- skontrolovat, ¢i je kompenzator namontovany v polohe zodpovedajucej jeho spravnej funkcii

- skontrolovat, &i je kompenzator spravne namontovany vzhlfadom na smer prudenia média

- skontrolovat, &i su odstranené vSetky Casti prepravného pripravku

- skontrolovat, &i su vSetky potrubné uloZenia realizované podfa projektu

- preverit, ¢i je vyrobcom kompenzatorov povolené uskutoCnit tlakovu skusSku na planované
parametre

- preverit, i je vyrobcom kompenzatorov povolené uskutocnit prefuk potrubia podla planovanych
parametrov

PRI TLAKOVEJ SKUSKE A PO JEJ SKONCENI

- skontrolovat, &i sa nevyskytli netesnosti alebo pokles tlaku

- preverit, & sa nejavi chovanie niektorého vinovca ako nestabilné

- preverit, & pevnost a kotvenie pevnych bodov, osovych vedeni, kompenzatorov a ostatnych prvkov
systému

PERIODICKE KONTROLY

- vizualne overovanie funkcie kompenzatorov

- zistovanie eventualneho vyskytu neziaducich vibracii

- kontroly vyskytu vonkajSej kordzie alebo straty délezitych dielov (spojovacich skrutiek, ty&i) alebo
zhorSenie stavu pevnych bodov, podper, vedenia atd.

- kontrola stavu povrchu vinovca - ¢i usadeniny prachu alebo vac&Sich €astic medzi vinami nebrania
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Korekcie kompenzacnych schopnosti

jeho spravnej funkcii
Korekcie kompenzacénej schopnosti kompenzatora s ohfadom na pocet zatazovych cyklov (N) po dobu
planovanej zivotnosti.

Katalégové hodnoty kompenzacénej schopnosti jednotlivych typov kompenzatorov su uvadzané pre
1000 zatazovych cyklov za dobu Zivotnosti.

Jednym zatazovym cyklom sa rozumie nabeh na piné zatazenie a odstavenie.

Z diagramu vyplyva, Ze pre zvySenie poctu zatazovych cyklov v pozadovanej dobe Zivotnosti je potreb-
né pouzit kompenzator s rezervou kompenzacénych schopnosti.

Napr. pre:
1000 cyklov je kompenzacna schopnost 100 %
5000 63 %
11000 50 % atd.
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Informativna tabulka materialov pouzivanych pri vyrobe kompenzatorov a potrubi

Materialy
STN DIN ASTM
11 353 St 35 1 629B/3 GrA A192,A519
St37.0 1626, 1629 GrA A53
11 366 HI 17 155 GrAFx A 201
11 373 USt37.2 17 100 1015 A 107
GrC A 283
11 375 R St37.2 17 100 1015 A 107
GrC,D A 283,A 285
11 416 HIl, 17 155 Gr B Fx
St42-2,C22N 17 200 Gr 60 A 515
GrD A414,A 442
12 020 C22N,C223 17 200 Grl A 105
12 021 St 35.8 17 175 GrA A 106
12 022 St45.8 17 175 GrB A 106
15 020 15 Mo 3 17 155 Gr P1 A 335
17 175 GrT1 A 209
15121 13CrMo 4 4 17 155 GrF12 A 182
17 175 GrT12 A 213
Gr P12 A 335,A333
15128 14 MoV 6 3 17 175 Gr P24 A 405
15313 10 CrMo 9 10 17 175 Gr F22 A182,A 336
GrD A 387
Gr P22 A 335
15 320 24 CrMoV 5 5 17 240 B 21 A 540
B16 A193
17 021 X10Cr13 17 440 F6 A 182
B6 A193
410 A 479
17 022 X 20Cr13 17 440 420 A 276
17 102 W Nr. 1.7362 GrF5 A 182
Gr B5 A193
17 125 W Nr. 1.4724 TP 405 A 268
17 134 X 22 CrMoV 121 17 240
17 248 X 10 CrNiTi 189 17 440 TP 321 H A213
17 348 X 10 CrNiMoTi 17 440 F 316 H A213
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Stanovenie maximalneho pripustného tlaku v kompenzatore

Najvyssi tlak v potrubi p

e NA ktory je mozné kompenzator natlakovat, sa vypocita z menovitého tlaku
PN takto:

P, = PN xh (bar)

kde PN (bar) menovity tlak, pre ktory je kompenzator navrhnuty
h (-) korekeny faktor zavisly na teplote t__,
ktorej je kompenzator vystaveny (vid tab. 2)
t . (°C) maximalna vypoctova teplota

pre ur¢ovanie PN kompenzatora pri znamom p__ teda plati:
PN=p_ /h

max

Korekény faktor h pre kovové kompenzatory

Teplotat  (°C) 20 100 150 200 250 300 400 500 600

Faktor h 1 0,86 | 0,81 0,78 | 0,72 | 0,68 | 0,63 | 0,61 0,56
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AXIALNE KOMPENZATORY

Spravna funkcia axialnych kompenzatorov je podmienena dokonale osadenymi pevnymi bodmi (PB)
a osovymi vedeniami (V) potrubia. Pevné body musia byt dimenzované s ohfadom na maximalne moz-
né sily od

a) vplyvu tlaku v potrubi sila Fp (N)
b) stlacenia kompenzatora sila Fw (N)
¢) vplyvu trenia v ulozeni sila Ft  (N)

ZvycCajne sa na zatazeni pevnych bodov na potrubi najviac podiela sila od vnutorného pretlaku v potru-
bi, ktord osové kompenzatory nie su schopné zachytit. Silu od tlaku v potrubi musia zachytit pevné body
potrubného ulozenia.

Ak je pevny bod umiestneny v ohybe potrubia, je potrebné uvazovat pri jeho dimenzovani, okrem
uz uvedenych zatazovych sil, tiez s odstredivou silou, ktora vznika zmenou hybnosti prudov tekutiny
v obluku.

d) vplyv odstredivej sily v obluku sila  Fo  (N)

Poznamka:

Pri kibovych a lateralinych kompenzatoroch (kompenzatory s tiahlami) je sila od tlaku v potrubi
zachytena konstrukciou kompenzatora.

Osovy kompenzator s otoénymi prirubami - priklad
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Vypocet jednotlivych sil pésobiacich na pevné body

Sila od tlaku v potrubi

Fp=10xp xA (N)
p (bar)
A (cm?)

Sila od deformacie kompenzatora

Fw=wxc (N)
w (mm)
c (N/mm)
w=AtxLcxa (mm)
At (deg)
Lc (m)

a (mm/m.deg)

Sila od trenia v ulozeni

Ft= M x M x L (N)
M (N/m)
L (m)

o)
Odstrediva sila v obliku

Fo=2x10“*xAx przx sin(b/2)

A (cm?)
P (kg/md)
% (m/s)
b (deg)

Celkova sila na pevny bod (PB)

Fc=Fp+Fw+Ft+Fo (N)

vypoctovy pretlak
efektivny prierez vinovca (katalég)

dilatacia potrubia
axialna tuhost kompenzatora (katalég)

rozdiel maximalnej a minimalnej teploty (t t
vzdialenost pevnych bodov

suginitel dizkovej roztaznosti (vid. tab. str. 1.17)

max min)

celkové zatazenie potrubnej trasy na bezny meter
(hmotnost trubky, napln, izolacia, sneh. . .)

dizka trubky medzi PB a kompenzatorom
sucinitel trenia v uloZeni

(N)

efektivny prierez vinovca (katalég)
hustota prudiaceho média

rychlost’ prudiaceho média

stredovy uhol obluku potrubia v stupfioch
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Tab. 1
Sugéinitel dizkovej roztaznosti o (mm/m.deg)
Material Teplota (°C) od 20 °C do
(triedy podfa STN) 100 200 300 400 500
11 xxx 0,011 0,0121 0,0129 0,0135 0,0139
12 xxx 0,0111 0,0121 0,0129 0,0135 0,0139
15 xxx 0,0136 0,0138 0,0141 0,0144 0,0147
17 xxx 0,0155 0,0165 0,017 0,0175 0,018
Med 0,0155 0,016 0,0165 0,017 0,0175
AlMg, 0,0237 0,0245 0,0253 0,0263 0,0272
Priklad zdévodnenia potreby spravneho umiestnenia PB
pri pouziti axialnych kompenzatorov
nespravne

Pevny bod (PB) je potrebné navrhnut na zatazenie, ktoré je dané celkovou silou Fc.

V pripade medzilahlych pevnych bodov (MPB — vid. dalej) je mozné tieto dimenzovat na niZSie

zatazenie.

V praxi existuju rézne spdsoby pouzitia kompenzatorov s ohfadom na usporiadanie potrubnych tras
a s prihliadnutim k premenlivym zataZovym podmienkam. Ponukame Vam preto sluzby nasho
technického oddelenia, ktoré navrhne najvhodnejsi spésob pouzitia kompenzatorov a vykona vypocet

trasa bez PB

s 1'&%" """""

Q |

PBPh

I

zataZenia pevnych bodov a celkového uloZenia potrubia.

X pg

bfj J) spravne
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Priklady pouzitia axialnych kompenzatorov

Legenda:
V osové vedenie
PB hlavny pevny bod

MPB medzilahly pevny bod (nemusi byt dimenzovany na plné zatazenie Fc)

Suhrnny prehlad zakladnych spésobov pouzitia axialnych kompenzatorov

A) Klasicky pripad - axidlny kompenzator medzi dvoma hlavnymi pevnymi bodmi

\
L
—

V \
- —
—

L -

PB PB

B) Axialny kompenzator medzi dvoma hlavnymi pevnymi bodmi umiestnenymi v oblukoch

<

v
Png[ =

C) Pri kompenzacii dihSich tras je ucelné usporiadat kompenzatory symetricky. Zatazenie medzilahlé-
ho pevného bodu sa posudzuje s ohladom na velkost jeho jednostranného zatazenia.

Jr <

\Y

<

3 &

\Y

MPB

3 &
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D) Pouzitie axialnych kompenzatorov v potrubi s odbockami.

<
i
i
<

PB

E) V pripade, Ze potrubie meni prierez, musi byt medzilahly pevny bod dimenzovany ako hlavny
a s ohladom na rozdiel sil od susediacich kompenzatorov.

L (-
DN1 = Ay =

MPB

DN2

1.20
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Vypocet predpatia axialneho kompenzatora

I =

Volna dizkal, | A

Intalovana dizka L,

Pre plné vyuzZitie kompenzacnych schopnosti osového kompenzatora je vhodné ho pri montazi predo-
pnut. Velkost predpatia zavisi na maximalnej (t ) a minimalnej (t ) teplote meédia, ktord méze mat

potrubie po dobu Zivotnosti a teplote potrubia pri montazi (t

mon)'

A= A ( Lnon ~ Lin ). A A (mm) predpéatie kompenzatora
2 LS (+) natiahnutie, (-) stlacenie
A (mm) celkova kompenzacna schopnost
kompenzatora (osovy posun)
tmin < tmon < tma>< Lo afx ,
L, (mm) volna dizka kompenzatora

(stavebna dizka)

L,, (mm) montazna dizka kompenzatora
(po predopnuti)

Montazna dizka kompenzatora

L =L, +A(mm)

Navrh potrubného ulozenia pri pouziti osovych kompenzatorov.

Pre potrubné ulozenia s osovymi kompenzatormi pouzivame pevné body (PB), osové vedenia (V)
a rovinné podpery (P).

Vyznam a navrh pevnych bodov bol popisany v predchadzajucich kapitolach.

Velky vyznam maju osové vedenia potrubia.

Ugelom osovych vedeni je vedenie potrubia v osovom smere a udrzanie osi potrubia

v priamke tak, aby kompenzator nebol prie€ne namahany.

1.21



Bllls MACROFLEX SLOVAKIA

Osoveé vedenia potrubia musia byt navrhnuté na zatazenie vo zvislom i vodorovhom smere. Zatazenie
je vysledkom vypod&tu zohladfiujuceho tiazovy ucinok potrubia, vplyv trecich sil

a vplyv nestacionarnych stavov, ktoré nastavaju pri pociato€nom prehriati alebo chladnuti potrubia
(hlavne velkych priemerov).

Pri vypoctoch sa predpoklada, Ze osové vedenie musi vydrzat' prie¢ne zatazenie vo vySke 15 % celko-
vej osovej sily.

Musi byt navrhnuté tak, aby zabranilo vybo&eniu potrubia v désledku prie€nej pruznosti kompenzatora
a zataZenia od vnutorného pretlaku.

Ak osové vedenie bezprostredne susedi s kompenzatorom, je vhodné pouzit axialne vedenie, ktoré
obopina trubku po celom obvode.

Rovinné podpery potrubia mozno pouzivat v kombinacii s osovymi vedeniami pokial' neovplyvnia sprav-
nu funkciu kompenzatora alebo pevnost potrubia.

Nielen navrhu pevnych bodov, ale i ostathnym prvkom potrubného ulozenia je potrebné venovat’
velkl pozornost’, pretoze su najéastejSou pri€inou porich kompenzatorov a havarii potrubia
s osovymi kompenzatormi.

Pre zakladny navrh potrubného uloZenia s osovym kompenzatorom je mozné pouzit' tuto zjednodusSuj-
Ucu metodiku:

L, min 4 x DN; 2 x DN + % (mensia z oboch hodnét)
L, 14 x DN
L, podla navrhu projektanta
Pouzité oznacenia:
w  dilatacia potrubia
DN svetlost potrubia
Ll Ll L2 L3
6 D) )] ) g ) ) ) 9
PB \Y, Y, Vv
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DN DN
mm inch +mm N/mm cm? mm kg mm kg
25 1" 6,0 32,0 11 150 0,3 90 1,9
25 1" 12,5 18,0 11 200 0,4 120 1,9
25 1" 25,0 9,0 11 320 0,6 210 2,0
25 1" 37,5 6,0 11 460 0,8 300 2,2
32 19 6,0 31,0 17 150 0,4 90 29
32 19 12,5 15,0 17 210 0,6 130 3,0
32 19 25,0 8,0 17 340 1,0 220 3,0
32 19 37,5 5,0 17 460 1,2 310 3,0
40 1%" 6,0 34,0 22 200 0,8 90 3,0
40 1%" 12,5 19,0 22 220 0,8 130 3,0
40 1%" 25,0 10,0 22 340 11 220 4,0
40 1% 37,5 6,0 22 460 1,5 310 4,0
50 2¢ 6,0 76,0 36 220 1,2 90 4,0
50 2¢ 12,5 38,0 36 250 1,2 130 4,0
50 2¢ 25,0 19,0 36 370 1,7 220 4,0
50 2¢ 37,5 13,0 36 480 2,2 320 5,0
65 2y 6,0 51,0 53 230 1,8 90 5,0
65 2% 12,5 31,0 53 260 1,9 130 5,0
65 2% 25,0 15,0 53 370 2,5 210 5,0
65 2% 37,5 10,0 53 480 3,0 300 6,0
80 3 6,0 49,0 76 240 2,4 100 7,0
80 3¢ 12,5 29,0 76 280 2,7 140 8,0
80 3 25,0 15,0 76 370 3,0 230 8,0
80 3 37,5 10,0 76 500 4,0 330 9,0
100 4" 12,5 104,0 122 250 3,0 130 9,0
100 4" 25,0 56,0 122 350 4,0 200 9,0
100 4" 37,5 38,0 122 440 5,0 270 10,0
100 4« 50,0 32,0 122 510 6,0 320 10,0
125 5 12,5 126,0 180 250 4,0 130 11,0
125 5 25,0 68,0 180 350 6,0 210 12,0
125 5¢ 37,5 46,0 180 440 7,0 280 13,0
125 5¢ 50,0 38,0 180 530 8,0 330 13,0
150 6" 12,5 191,0 256 260 6,0 140 13,0
150 6" 25,0 103,0 256 360 7,0 220 14,0
150 6" 37,5 70,0 256 460 9,0 300 15,0
150 6" 50,0 58,0 256 550 10,0 350 16,0
200 8" 12,5 144,0 432 270 8,0 150 19,0
200 8" 25,0 91,0 432 360 10,0 210 20,0
200 8" 37,5 67,0 432 430 11,0 260 21,0
200 8" 50,0 53,0 432 540 14,0 320 22,0
200 8 62,5 44,0 432 650 17,0 380 23,0
250 10¢ 12,5 211,0 658 250 9,0 130 24,0
250 10¢ 25,0 96,0 658 380 13,0 220 26,0
250 10¢ 37,5 70,0 658 450 14,0 280 28,0
250 10¢ 50,0 56,0 658 560 18,0 340 29,0
250 10¢ 62,5 50,0 658 650 21,0 370 30,0
300 12¢ 12,5 213,0 915 250 11,0 140 32,0
300 12¢ 25,0 97,0 915 390 15,0 230 35,0
300 12¢ 37,5 71,0 915 460 18,0 300 36,0
300 12¢ 50,0 56,0 915 570 22,0 360 38,0
300 12¢ 62,5 51,0 915 670 26,0 390 39,0
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DN DN
mm inch +mm N/mm cm? mm kg mm kg
350 14¢ 12,5 176,0 1104 260 12,0 150 44,0
350 14¢ 25,0 80,0 1104 400 17,0 250 47,0
350 14¢ 37,5 59,0 1104 480 20,0 320 49,0
350 14¢ 50,0 46,0 1104 590 25,0 390 51,0
350 14¢ 62,5 42,0 1104 690 29,0 420 52,0
400 16* 12,5 377,0 1445 290 15,0 180 54,0
400 16* 25,0 269,0 1445 370 20,0 230 56,0
400 16¢ 37,5 209,0 1445 430 22,0 270 58,0
400 16¢ 50,0 145,0 1445 570 29,0 370 60,0
400 16¢ 62,5 126,0 1445 680 34,0 410 65,0
500 20¢ 12,5 415,0 2219 290 19,0 190 70,0
500 20¢ 25,0 296,0 2219 370 25,0 230 75,0
500 20¢ 37,5 231,0 2219 430 28,0 280 75,0
500 20¢ 50,0 160,0 2219 570 36,0 370 80,0
500 20¢ 62,5 138,0 2219 680 43,0 420 85,0
600 24« 12,5 442,0 3158 290 23,0 190 90,0
600 24« 25,0 316,0 3158 370 30,0 230 95,0
600 24 37,5 246,0 3158 430 34,0 280 95,0
600 24" 50,0 170,0 3158 570 44,0 370 100,0
600 24« 62,5 147,0 3158 680 53,0 420 105,0
700 28 12,5 461,0 4 265 290 27,0 190 105,0
700 28 25,0 329,0 4 265 370 34,0 230 110,0
700 28 37,5 256,0 4 265 430 38,0 280 115,0
700 28 50,0 177,0 4 265 570 50,0 370 120,0
700 28 62,5 154,0 4 265 680 60,0 420 125,0
800 32¢ 12,5 472,0 5535 290 31,0 190 130,0
800 32" 25,0 337,0 5535 370 39,0 230 135,0
800 32¢ 37,5 262,0 5535 430 44,0 280 140,0
800 32¢ 50,0 182,0 5535 570 58,0 370 145,0
800 32¢ 62,5 157,0 5535 680 70,0 420 150,0
900 36" 12,5 479,0 6971 290 35,0 190 145,0
900 36" 25,0 342,0 6971 370 45,0 230 150,0
900 36" 37,5 266,0 6971 430 50,0 280 155,0
900 36" 50,0 184,0 6971 570 65,0 370 165,0
900 36" 62,5 160,0 6971 680 80,0 420 165,0
1000 40 12,5 438,0 8 588 290 39,0 190 160,0
1000 40 25,0 313,0 8 588 370 50,0 230 165,0
1000 40 37,5 243,0 8 588 430 56,0 280 170,0
1000 40 50,0 168,0 8 588 570 75,0 370 180,0
1000 40 62,5 146,0 8 588 680 90,0 420 185,0
1100 44 12,5 439,0 10 381 290 52,0 190 170,0
1100 44 25,0 314,0 10 381 370 65,0 230 175,0
1100 44 37,5 244,0 10 381 430 75,0 280 180,0
1100 44 50,0 169,0 10 381 570 95,0 370 195,0
1100 44 62,5 146,0 10 381 680 115,0 420 200,0
1200 48° 12,5 598,0 12 307 290 59,0 190 185,0
1200 48" 25,0 427,0 12 307 370 75,0 230 195,0
1200 48" 37,5 332,0 12 307 430 85,0 280 200,0
1200 48" 50,0 230,0 12 307 570 110,0 370 215,0
1200 48" 62,5 199,0 12 307 680 130,0 420 220,0
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mm inch +mm N/mm cm? mm kg mm kg
1300 52¢ 25,0 510,0 14 565 280 65,0 180 200,0
1300 52¢ 37,5 306,0 14 565 400 85,0 260 215,0
1300 52" 50,0 219,0 14 565 580 125,0 340 225,0
1300 52" 62,5 170,0 14 565 700 150,0 410 240,0
1300 52" 75,0 139,0 14 565 830 175,0 490 250,0
1400 56 25,0 548,0 16 783 280 70,0 180 215,0
1400 56 37,5 329,0 16 783 400 95,0 260 230,0
1400 56" 50,0 235,0 16 783 580 135,0 340 245,0
1400 56 62,5 183,0 16 783 700 165,0 410 255,0
1400 56" 75,0 149,0 16 783 830 190,0 490 270,0
1500 60“ 25,0 585,0 19 158 280 75,0 190 265,0
1500 60“ 37,5 351,0 19 158 400 100,0 260 280,0
1500 60" 50,0 251,0 19 158 580 145,0 340 295,0
1500 60“ 62,5 195,0 19 158 700 175,0 420 310,0
1500 60“ 75,0 160,0 19 158 830 205,0 490 325,0
1600 64“ 25,0 622,0 21689 280 80,0 190 285,0
1600 64“ 37,5 373,0 21689 400 105,0 260 300,0
1600 64“ 50,0 267,0 21689 580 155,0 340 315,0
1600 64“ 62,5 207,0 21689 700 185,0 420 330,0
1600 64“ 75,0 170,0 21689 830 220,0 490 345,0
1800 72" 25,0 697,0 27 224 280 90,0 190 335,0
1800 72" 37,5 418,0 27224 400 120,0 270 350,0
1800 72" 50,0 299,0 27224 580 175,0 340 370,0
1800 72" 62,5 232,0 27224 700 210,0 420 385,0
1800 72" 75,0 190,0 27224 830 245,0 500 405,0
2000 80" 25,0 772,0 33 387 280 100,0 190 370,0
2000 80" 37,5 463,0 33 387 400 135,0 270 390,0
2000 80" 50,0 331,0 33387 580 195,0 340 410,0
2000 80" 62,5 257,0 33387 700 235,0 420 425,0
2000 80" 75,0 211,0 33387 830 270,0 500 445,0
2200 88" 25,0 847,0 40179 280 105,0 200 460,0
2200 88" 37,5 508,0 40179 400 145,0 270 485,0
2200 88" 50,0 363,0 40179 580 215,0 350 505,0
2200 88" 62,5 282,0 40179 700 255,0 420 525,0
2200 88" 75,0 231,0 40179 830 300,0 500 545,0
2400 96" 25,0 922,0 47 599 280 115,0 200 530,0
2400 96" 37,5 553,0 47 599 400 160,0 280 550,0
2400 96" 50,0 395,0 47 599 580 230,0 350 575,0
2400 96 62,5 307,0 47 599 700 280,0 430 600,0
2400 96 75,0 251,0 47 599 830 325,0 500 620,0
2600 104" 25,0 997,0 55 647 280 125,0 200 600,0
2600 104" 37,5 598,0 55 647 400 170,0 280 620,0
2600 104" 50,0 427,0 55 647 580 250,0 360 650,0
2600 104" 62,5 332,0 55 647 700 300,0 430 675,0
2600 104" 75,0 272,0 55 647 830 355,0 510 700,0
2800 112" 25,0 1072,0 64 323 280 150,0 210 770,0
2800 112¢ 37,5 643,0 64 323 400 205,0 280 805,0
2800 112¢ 50,0 459,0 64 323 580 295,0 360 840,0
2800 112¢ 62,5 357,0 64 323 700 355,0 440 870,0
2800 112¢ 75,0 292,0 64 323 830 415,0 510 905,0
3000 120" 25,0 1147,0 73628 280 160,0 210 825,0
3000 120¢ 37,5 688,0 73628 400 220,0 280 860,0
3000 120¢ 50,0 492,0 73628 580 315,0 360 895,0
3000 120° 62,5 382,0 73628 700 380,0 440 930,0
3000 120" 75,0 313,0 73628 830 445,0 510 965,0
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mm inch +mm N/mm cm? mm kg mm kg
3200 128" 25,0 1222,0 83 561 280 170,0 210 915,0
3200 128° 37,5 733,0 83 561 400 230,0 290 950,0
3200 128¢ 50,0 524,0 83 561 580 335,0 360 990,0
3200 128 62,5 407,0 83 561 700 405,0 440 1030,0
3200 128° 75,0 333,0 83 561 830 475,0 520 1070,0
3400 136" 25,0 1581,0 94 433 280 210,0 220 1.040,0
3400 136" 37,5 949,0 94 433 400 295,0 290 1100,0
3400 136¢ 50,0 678,0 94 433 580 420,0 370 1160,0
3400 136" 62,5 527,0 94 433 700 515,0 440 1215,0
3400 136" 75,0 431,0 94 433 830 605,0 520 1275,0
3600 144¢ 25,0 1672,0 105 640 280 220,0 220 1195,0
3600 144" 37,5 1003,0 105 640 400 310,0 300 1255,0
3600 144¢ 50,0 717,0 105 640 580 445,0 370 1320,0
3600 144¢ 62,5 557,0 105 640 700 545,0 450 1380,0
3600 144¢ 75,0 456,0 105 640 830 640,0 520 1440,0
3800 152¢ 25,0 1764,0 117 476 280 235,0 220 1285,0
3800 152¢ 37,5 1058,0 117 476 400 330,0 300 1350,0
3800 152¢ 50,0 756,0 117 476 580 470,0 370 1415,0
3800 152" 62,5 588,0 117 476 700 575,0 450 1480,0
3800 152¢ 75,0 481,0 117 476 830 675,0 520 1545,0
4000 160" 25,0 1855,0 129 941 280 245,0 220 1400,0
4000 160“ 37,5 1113,0 129 941 400 345,0 300 1470,0
4000 160° 50,0 795,0 129 941 580 495,0 380 1540,0
4000 160" 62,5 618,0 129 941 700 605,0 450 1605,0
4000 160" 75,0 506,0 129 941 830 715,0 530 1675,0
4200 168" 25,0 1946,0 143 033 280 255,0
4200 168" 37,5 1168,0 143 033 400 360,0
4200 168" 50,0 834,0 143 033 580 520,0
4200 168" 62,5 649,0 143 033 700 635,0
4200 168" 75,0 531,0 143 033 830 750,0
4500 180" 25,0 2495,0 163 857 280 280,0
4500 180" 37,5 1497,0 163 857 400 390,0
4500 180" 50,0 1069,0 163 857 580 570,0
4500 180" 62,5 832,0 163 857 700 695,0
4500 180" 75,0 680,0 163 857 830 815,0
5000 200“ 25,0 2768,0 201 695 280 310,0
5000 200" 37,5 1661,0 201 695 400 435,0
5000 200“ 50,0 1186,0 201 695 580 630,0
5000 200" 62,5 923,0 201 695 700 770,0
5000 200" 75,0 755,0 201 695 830 910,0
5500 220" 25,0 3041,0 243 459 280 340,0
5500 220¢ 37,5 1824,0 243 459 400 480,0
5500 220“ 50,0 1303,0 243 459 580 695,0
5500 220" 62,5 1014,0 243 459 700 845,0
5500 220° 75,0 829,0 243 459 830 1000,0
6000 240¢ 25,0 3314,0 289 150 280 375,0
6000 240" 37,5 1988,0 289 150 400 520,0
6000 240¢ 50,0 1420,0 289 150 580 760,0
6000 240¢ 62,5 1105,0 289 150 700 925,0
6000 240¢ 75,0 904,0 289 150 830 1090,0
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mm inch +mm N/mm cm? mm kg mm kg
25 1¢ 6,0 32,0 1 150 0,3 90 1,9
25 1" 12,5 18,0 11 200 0,4 120 1,9
25 1" 25,0 9,0 11 320 0,6 210 2,0
25 1" 37,5 6,0 11 460 0,8 300 2,2
32 1Y 6,0 31,0 17 150 0,4 90 2,9
32 1Y 12,5 15,0 17 210 0,6 130 3,0
32 1Y 25,0 8,0 17 340 1,0 220 3,0
32 1Y 37,5 5,0 17 460 1,2 310 3,0
40 1" 6,0 34,0 22 200 0,8 90 3,0
40 19" 12,5 19,0 22 220 0,8 130 3,0
40 1w 25,0 10,0 22 340 1,1 220 4,0
40 1" 37,5 6,0 22 460 1,5 310 4,0
50 2¢ 6,0 76,0 36 220 1,2 90 4,0
50 2¢ 12,5 38,0 36 250 1,2 130 4,0
50 2¢ 25,0 19,0 36 370 1,7 220 4,0
50 2¢ 37,5 13,0 36 480 2,2 320 5,0
65 2Y" 6,0 51,0 53 230 1,8 90 5,0
65 2% 12,5 31,0 53 260 1,9 130 5,0
65 2" 25,0 15,0 53 370 25 210 5,0
65 2% 37,5 10,0 53 480 3,0 300 6,0
80 3" 6,0 49,0 76 240 2,4 100 7,0
80 3¢ 12,5 29,0 76 280 2,7 140 8,0
80 3¢ 25,0 15,0 76 370 3,0 230 8,0
80 3 37,5 10,0 76 500 4,0 330 9,0
100 4 12,5 104,0 122 250 3,0 130 9,0
100 4* 25,0 56,0 122 350 4,0 200 9,0
100 4 37,5 38,0 122 440 5,0 270 10,0
100 4« 50,0 32,0 122 510 6,0 320 10,0
125 5" 12,5 126,0 180 250 4,0 130 11,0
125 5" 25,0 68,0 180 350 6,0 210 12,0
125 5¢ 37,5 46,0 180 440 7,0 280 13,0
125 5¢ 50,0 38,0 180 530 8,0 330 13,0
150 6" 12,5 191,0 256 260 6,0 140 13,0
150 6" 25,0 103,0 256 360 7,0 220 14,0
150 6" 37,5 70,0 256 460 9,0 300 15,0
150 6" 50,0 58,0 256 550 10,0 350 16,0
200 8" 12,5 144,0 432 270 8,0 150 19,0
200 8" 25,0 91,0 432 360 10,0 210 20,0
200 8" 37,5 67,0 432 430 11,0 260 21,0
200 8" 50,0 53,0 432 540 14,0 320 22,0
200 8" 62,5 44,0 432 650 17,0 380 23,0
250 10¢ 12,5 211,0 658 250 9,0 130 24,0
250 10¢ 25,0 96,0 658 380 13,0 220 26,0
250 10¢ 37,5 70,0 658 450 14,0 280 28,0
250 10¢ 50,0 56,0 658 560 18,0 340 29,0
250 10¢ 62,5 50,0 658 650 21,0 370 30,0
300 12¢ 12,5 213,0 915 250 11,0 140 32,0
300 12¢ 25,0 97,0 915 390 15,0 230 35,0
300 12¢ 37,5 71,0 915 460 18,0 300 36,0
300 12¢ 50,0 56,0 915 570 22,0 360 38,0
300 12¢ 62,5 51,0 915 670 26,0 390 39,0

1.29



Blls MACROFLEX SLOVAKIA

MWA MFA
I o % g s £ s ¢
%5 %5 2 éw %5 %E EE %'5 EE
83 s 23 bl N po 2 2o s -2
3E 32 ZE 2o 22 g5 82 23 82
55 §5 bR £ $3 5 2d 58 2d
=z =z << <0 ww » O a < »n O o<
DN DN
mm inch +mm N/mm cm? mm kg mm kg
350 14 12,5 176,0 1104 260 12,0 150 44,0
350 14¢ 25,0 80,0 1104 400 17,0 250 47,0
350 14¢ 37,5 59,0 1104 480 20,0 320 49,0
350 14¢ 50,0 46,0 1104 590 25,0 390 51,0
350 14 62,5 42,0 1104 690 29,0 420 52,0
400 16“ 12,5 562,0 1446 290 16,0 180 55,0
400 16 25,0 402,0 1446 370 20,0 230 57,0
400 16 37,5 312,0 1446 430 23,0 270 58,0
400 16 50,0 216,0 1446 570 30,0 370 60,0
400 16" 62,5 187,0 1446 680 36,0 410 65,0
500 20" 12,5 619,0 2220 290 20,0 190 75,0
500 20" 25,0 442,0 2220 370 26,0 230 75,0
500 20¢ 37,5 344,0 2220 430 29,0 280 75,0
500 20¢ 50,0 238,0 2220 570 38,0 370 80,0
500 20“ 62,5 206,0 2220 680 45,0 420 85,0
600 24¢ 12,5 660,0 3159 290 24,0 190 90,0
600 24 25,0 471,0 3159 370 31,0 230 95,0
600 24" 37,5 367,0 3159 430 35,0 280 95,0
600 24" 50,0 254,0 3159 570 45,0 370 105,0
600 24 62,5 220,0 3159 680 54,0 420 105,0
700 28" 12,5 688,0 4 266 290 27,0 190 105,0
700 28" 25,0 491,0 4 266 370 35,0 230 110,0
700 28" 37,5 382,0 4 266 430 40,0 280 115,0
700 28" 50,0 264,0 4266 570 52,0 370 120,0
700 28" 62,5 229,0 4 266 680 60,0 420 125,0
800 32¢ 12,5 705,0 5536 290 31,0 190 130,0
800 32¢ 25,0 504,0 5536 370 41,0 230 135,0
800 32¢ 37,5 392,0 5536 430 46,0 280 140,0
800 32¢ 50,0 271,0 5536 570 60,0 370 150,0
800 32¢ 62,5 235,0 5536 680 70,0 420 155,0
900 36" 12,5 1193,0 6 968 290 50,0 190 155,0
900 36" 25,0 852,0 6 968 370 65,0 230 160,0
900 36 37,5 663,0 6 968 430 75,0 280 170,0
900 36" 50,0 459,0 6968 570 95,0 370 180,0
900 36" 62,5 398,0 6 968 680 115,0 420 190,0
1000 40° 12,5 1091,0 8585 290 56,0 190 170,0
1000 40" 25,0 779,0 8585 370 75,0 230 175,0
1000 40" 37,5 606,0 8 585 430 85,0 280 185,0
1000 40¢ 50,0 420,0 8585 570 110,0 370 200,0
1000 40¢ 62,5 364,0 8585 680 130,0 420 210,0
1100 44¢ 12,5 1094,0 10 378 290 70,0 190 180,0
1100 44 25,0 781,0 10 378 370 95,0 230 190,0
1100 44« 37,5 608,0 10378 430 105,0 280 200,0
1100 44¢ 50,0 421,0 10378 570 140,0 370 220,0
1100 44¢ 62,5 365,0 10 378 680 165,0 420 230,0
1200 48¢ 12,5 998,0 12 301 290 80,0 190 195,0
1200 48¢ 25,0 713,0 12 301 370 100,0 230 210,0
1200 48° 37,5 555,0 12301 430 115,0 280 220,0
1200 48" 50,0 384,0 12 301 570 155,0 370 240,0
1200 48° 62,5 333,0 12 301 680 180,0 420 250,0
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mm inch +mm N/mm cm? mm kg mm kg
1300 52" 25,0 1020,0 14 561 290 85,0 190 210,0
1300 52" 37,5 612,0 14 561 400 115,0 260 230,0
1300 52" 50,0 437,0 14 561 580 170,0 340 250,0
1300 S2¢ 62,5 340,0 14 561 710 205,0 420 270,0
1300 52¢ 75,0 278,0 14 561 840 240,0 500 290,0
1400 56" 25,0 1095,0 16 778 290 90,0 190 225,0
1400 56" 37,5 657,0 16778 400 125,0 260 250,0
1400 56" 50,0 469,0 16 778 580 185,0 340 270,0
1400 56" 62,5 365,0 16 778 710 220,0 420 290,0
1400 56" 75,0 299,0 16 778 840 260,0 500 310,0
1500 60" 25,0 1170,0 19 153 290 100,0 190 280,0
1500 60" 37,5 702,0 19 153 400 135,0 270 300,0
1500 60" 50,0 501,0 19 153 580 195,0 350 325,0
1500 60" 62,5 390,0 19 153 710 235,0 420 345,0
1500 60" 75,0 319,0 19 153 840 280,0 500 365,0
1600 64" 25,0 1245,0 21684 290 105,0 190 295,0
1600 64" 37,5 1121,0 21705 410 165,0 270 340,0
1600 64" 50,0 801,0 21705 590 240,0 350 375,0
1600 64" 62,5 623,0 21 705 720 290,0 430 405,0
1600 64" 75,0 509,0 21 705 850 340,0 510 435,0
1800 72" 25,0 2093,0 27 242 290 135,0 200 365,0
1800 72" 37,5 1256,0 27 242 410 185,0 280 400,0
1800 72" 50,0 897,0 27 242 590 270,0 360 435,0
1800 72" 62,5 698,0 27 242 720 325,0 430 470,0
1800 72" 75,0 571,0 27 242 850 385,0 510 505,0
2000 80" 25,0 2318,0 33 407 290 145,0 200 405,0
2000 80" 37,5 1391,0 33 407 410 205,0 280 440,0
2000 80" 50,0 993,0 33 407 590 300,0 360 485,0
2000 80" 62,5 773,0 33 407 720 360,0 430 520,0
2000 80" 75,0 632,0 33 407 850 425,0 510 560,0
2200 88" 25,0 25420 40 200 290 160,0 200 500,0
2200 88" 37,5 1525,0 40 200 410 225,0 280 540,0
2200 88" 50,0 1090,0 40 200 590 330,0 360 585,0
2200 88" 62,5 847,0 40 200 720 400,0 440 630,0
2200 88" 75,0 693,0 40 200 850 470,0 520 675,0
2400 96" 25,0 2767,0 47 622 290 175,0 210 570,0
2400 96 37,5 1660,0 47 622 410 245,0 280 615,0
2400 96" 50,0 1186,0 47 622 590 355,0 360 665,0
2400 96" 62,5 922,0 47 622 720 435,0 440 710,0
2400 96" 75,0 755,0 47 622 850 510,0 520 760,0
2600 104" 25,0 2992,0 55672 290 190,0 210 640,0
2600 104 37,5 1795,0 55672 410 270,0 290 690,0
2600 104" 50,0 1282,0 55672 590 385,0 370 745,0
2600 104" 62,5 997,0 55672 720 470,0 450 795,0
2600 104" 75,0 816,0 55672 850 555,0 530 845,0
2800 112¢ 25,0 3217,0 64 350 290 215,0 210 815,0
2800 112¢ 37,5 1930,0 64 350 410 305,0 290 880,0
2800 112¢ 50,0 1379,0 64 350 590 440,0 370 945,0
2800 112¢ 62,5 1072,0 64 350 720 540,0 450 1005,0
2800 112¢ 75,0 877,0 64 350 850 635,0 530 1065,0
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mm inch +mm N/mm cm? mm kg mm kg
3000 120¢ 25,0 3441,0 73 657 290 230,0 210 875,0
3000 120° 37,5 2 065,0 73 657 410 330,0 290 940,0
3000 120¢ 50,0 1475,0 73 657 590 475,0 370 1010,0
3000 120¢ 62,5 1147,0 73 657 720 575,0 450 1075,0
3000 120¢ 75,0 939,0 73 657 850 680,0 530 1140,0
3200 128 25,0 3 666,0 83 592 290 250,0 220 970,0
3200 128 37,5 2200,0 83 592 410 350,0 300 1040,0
3200 128 50,0 1571,0 83 592 590 505,0 380 1110,0
3200 128 62,5 1222,0 83 592 720 615,0 450 1180,0
3200 128 75,0 1000,0 83 592 850 725,0 530 1255,0
3400 136" 25,0 2 840,0 94 427 290 270,0 220 1075,0
3400 136" 37,5 1704,0 94 427 410 385,0 300 1155,0
3400 136" 50,0 1217,0 94 427 590 550,0 380 1235,0
3400 136" 62,5 947,0 94 427 720 675,0 460 1315,0
3400 136" 75,0 775,0 94 427 850 795,0 540 1395,0
3600 144 25,0 3004,0 105 635 290 285,0 230 1230,0
3600 144 37,5 1803,0 105 635 410 405,0 300 1315,0
3600 144 50,0 1288,0 105 635 590 585,0 380 1400,0
3600 144 62,5 1001,0 105 635 720 710,0 460 1485,0
3600 144 75,0 819,0 105 635 850 845,0 540 1570,0
3800 152¢ 25,0 3168,0 117 470 290 300,0 230 1325,0
3800 152¢ 37,5 1901,0 117 470 410 430,0 300 1410,0
3800 152¢ 50,0 1358,0 117 470 590 615,0 380 1505,0
3800 152¢ 62,5 1056,0 117 470 720 750,0 460 1590,0
3800 152¢ 75,0 864,0 117 470 850 890,0 540 1680,0
4000 160" 25,0 3332,0 129 934 290 320,0 230 1440,0
4000 160" 37,5 1999,0 129 934 410 450,0 310 1535,0
4000 160" 50,0 1428,0 129 934 590 650,0 390 1630,0
4000 160" 62,5 1111,0 129 934 720 790,0 470 1725,0
4000 160" 75,0 909,0 129 934 850 935,0 550 1820,0
4200 168" 25,0 3496,0 143 027 290 335,0
4200 168 37,5 2098,0 143 027 410 470,0
4200 168 50,0 1498,0 143 027 590 680,0
4200 168" 62,5 1165,0 143 027 720 830,0
4200 168" 75,0 953,0 143 027 850 985,0
4500 180" 25,0 3742,0 163 843 290 355,0
4500 180" 37,5 22450 163 843 410 505,0
4500 180" 50,0 1604,0 163 843 590 730,0
4500 180" 62,5 1247,0 163 843 720 890,0
4500 180" 75,0 1020,0 163 843 850 1055,0
5000 200" 25,0 4151,0 201 679 290 395,0
5000 200" 37,5 2491,0 201 679 410 560,0
5000 200" 50,0 1779,0 201 679 590 810,0
5000 200" 62,5 1384,0 201 679 720 990,0
5000 200" 75,0 1132,0 201 679 850 1170,0
5500 220 25,0 4561,0 243 442 290 435,0
5500 220 37,5 2736,0 243 442 410 620,0
5500 220 50,0 1955,0 243 442 590 890,0
5500 220" 62,5 1520,0 243 442 720 1085,0
5500 220" 75,0 12440 243 442 850 1285,0
6000 240" 25,0 4970,0 289 131 290 475,0
6000 240" 37,5 2982,0 289 131 410 675,0
6000 240" 50,0 2130,0 289 131 590 970,0
6000 240" 62,5 1657,0 289 131 720 1185,0
6000 240" 75,0 1356,0 289 131 850 1405,0
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mm inch +mm N/mm cm? mm kg mm kg
25 1“ 6,0 32,0 11 150 0,3 90 1,9
25 1 12,5 18,0 11 200 0,4 120 1,9
25 1“ 25,0 9,0 11 320 0,6 210 2,0
25 1“ 37,5 6,0 11 460 0,8 300 2,2
32 1y 6,0 31,0 17 150 0,4 90 29
32 1y 12,5 15,0 17 210 0,6 130 3,0
32 1y 25,0 8,0 17 340 0,9 220 3,0
32 1y 37,5 5,0 17 460 1,1 310 3,0
40 1v%” 6,0 34,0 22 200 0,7 90 3,0
40 1v%" 12,5 19,0 22 220 0,7 130 3,0
40 1v%” 25,0 10,0 22 340 1,0 220 4,0
40 1v%” 37,5 6,0 22 460 1,3 310 4,0
50 2" 6,0 76,0 36 220 1,1 90 4,0
50 2“ 12,5 38,0 36 250 1,1 130 4,0
50 2“ 25,0 19,0 36 370 1,6 220 4,0
50 2“ 37,5 13,0 36 480 2,0 320 4,0
65 2" 6,0 51,0 53 230 1,8 90 5,0
65 2" 12,5 31,0 53 260 1,8 130 5,0
65 2" 25,0 15,0 53 370 2,4 210 5,0
65 2" 37,5 10,0 53 480 2,8 300 5,0
80 3¢ 6,0 49,0 76 240 2,3 100 7,0
80 3¢ 12,5 29,0 76 280 2,5 140 8,0
80 3¢ 25,0 15,0 76 370 2,9 230 8,0
80 3¢ 37,5 10,0 76 500 4,0 330 8,0
100 4" 12,5 104,0 122 250 3,0 130 9,0
100 4" 25,0 56,0 122 350 4,0 200 9,0
100 4 37,5 38,0 122 440 5,0 270 10,0
100 4« 50,0 32,0 122 510 6,0 320 10,0
125 5¢ 12,5 247,0 181 250 5,0 130 12,0
125 5¢ 25,0 133,0 181 350 6,0 210 12,0
125 5¢ 37,5 91,0 181 440 7,0 280 13,0
125 5¢ 50,0 75,0 181 530 8,0 330 14,0
150 6“ 12,5 331,0 257 260 6,0 140 13,0
150 6“ 25,0 178,0 257 360 7,0 220 14,0
150 6“ 37,5 122,0 257 460 9,0 300 15,0
150 6 50,0 101,0 257 550 11,0 350 16,0
200 8 12,5 393,0 434 270 9,0 150 20,0
200 8“ 25,0 250,0 434 360 12,0 210 22,0
200 8“ 37,5 183,0 434 430 14,0 260 23,0
200 8“ 50,0 145,0 434 540 17,0 320 25,0
200 8" 62,5 120,0 434 650 21,0 380 27,0
250 10“ 12,5 577,0 660 250 10,0 130 25,0
250 10“ 25,0 262,0 660 380 15,0 220 29,0
250 10“ 37,5 192,0 660 450 18,0 280 31,0
250 10“ 50,0 152,0 660 560 22,0 340 33,0
250 10“ 62,5 137,0 660 650 26,0 370 34,0
300 12¢ 12,5 583,0 918 250 12,0 140 34,0
300 12¢ 25,0 265,0 918 390 18,0 230 38,0
300 12¢ 37,5 194,0 918 460 22,0 300 41,0
300 12¢ 50,0 153,0 918 570 27,0 360 43,0
300 12¢ 62,5 139,0 918 670 32,0 390 45,0
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mm inch +mm N/mm cm? mm kg mm kg
350 14* 12,5 481,0 1108 260 14,0 150 46,0
350 14* 25,0 219,0 1108 400 21,0 250 51,0
350 14* 37,5 160,0 1108 480 25,0 320 54,0
350 14¢ 50,0 127,0 1108 590 31,0 390 57,0
350 14¢ 62,5 115,0 1108 690 36,0 420 59,0
400 16¢ 12,5 941,0 1451 290 19,0 180 58,0
400 16* 25,0 672,0 1451 370 25,0 230 60,0
400 16* 37,5 523,0 1451 430 29,0 270 65,0
400 16* 50,0 362,0 1451 570 38,0 370 70,0
400 16¢ 62,5 314,0 1451 680 45,0 410 75,0
500 20* 12,5 1036,0 2226 290 24,0 190 75,0
500 20* 25,0 740,0 2226 370 32,0 230 80,0
500 20" 37,5 575,0 2226 430 36,0 280 85,0
500 20 50,0 398,0 2226 570 49,0 370 95,0
500 20* 62,5 345,0 2226 680 58,0 420 100,0
600 24 12,5 1103,0 3166 290 30,0 190 95,0
600 24* 25,0 788,0 3166 370 39,0 230 100,0
600 24 37,5 613,0 3166 430 44,0 280 105,0
600 24* 50,0 4240 3166 570 59,0 370 115,0
600 24¢ 62,5 368,0 3166 680 70,0 420 120,0
700 28" 12,5 1149,0 4274 290 34,0 190 120,0
700 28* 25,0 821,0 4274 370 44,0 240 125,0
700 28* 37,5 638,0 4274 430 51,0 280 130,0
700 28° 50,0 4420 4274 570 70,0 370 145,0
700 28° 62,5 383,0 4274 680 80,0 420 150,0
800 32¢ 12,5 1178,0 5546 290 39,0 190 155,0
800 32¢ 25,0 842,0 5546 370 51,0 240 165,0
800 32¢ 37,5 655,0 5546 430 59,0 290 170,0
800 32¢ 50,0 453,0 5546 570 80,0 380 185,0
800 32¢ 62,5 393,0 5546 680 95,0 420 190,0
900 36 12,5 1193,0 6 968 290 52,0 200 180,0
900 36¢ 25,0 852,0 6 968 370 65,0 240 190,0
900 36" 37,5 663,0 6 968 430 75,0 290 195,0
900 36" 50,0 459,0 6 968 570 100,0 380 215,0
900 36" 62,5 398,0 6 968 680 120,0 430 220,0
1000 40" 12,5 1962,0 8 600 290 70,0 210 210,0
1000 40 25,0 1401,0 8 600 380 90,0 250 225,0
1000 40 37,5 1090,0 8 600 440 105,0 300 235,0
1000 40 50,0 755,0 8 600 590 145,0 400 265,0
1000 40 62,5 654,0 8 600 700 170,0 450 275,0
1100 44" 12,5 1969,0 10412 290 80,0 210 255,0
1100 44" 25,0 1 406,0 10 412 380 100,0 260 270,0
1100 44 37,5 1094,0 10 412 440 120,0 310 285,0
1100 44" 50,0 757,0 10412 590 160,0 410 315,0
1100 44" 62,5 656,0 10 412 700 190,0 460 330,0
1200 48" 12,5 1796,0 12 339 290 85,0 210 315,0
1200 48" 25,0 1283,0 12 339 380 115,0 260 335,0
1200 48" 37,5 998,0 12 339 440 130,0 310 350,0
1200 48" 50,0 691,0 12 339 590 180,0 410 385,0
1200 48" 62,5 599,0 12 339 700 210,0 460 400,0
1300 52¢ 25,0 2044,0 14 617 290 105,0 220 390,0
1300 52¢ 37,5 1226,0 14 617 410 150,0 300 425,0
1300 52¢ 50,0 876,0 14 617 590 210,0 380 460,0
1300 52¢ 62,5 681,0 14 617 720 260,0 460 495,0
1300 52¢ 75,0 557,0 14 617 850 310,0 540 530,0
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mm inch +mm N/mm cm? mm kg mm kg
1400 56 25,0 2194,0 16 838 290 110,0 220 455,0
1400 56 37,5 1316,0 16 838 410 160,0 300 490,0
1400 56“ 50,0 940,0 16 838 590 230,0 380 530,0
1400 56 62,5 731,0 16 838 720 280,0 460 570,0
1400 56 75,0 598,0 16 838 850 330,0 540 605,0
1500 60" 25,0 23440 19 217 290 120,0 220 505,0
1500 60" 37,5 1406,0 19 217 410 170,0 300 545,0
1500 60" 50,0 1004,0 19 217 590 245,0 390 585,0
1500 60" 62,5 781,0 19 217 720 300,0 470 625,0
1500 60" 75,0 639,0 19 217 850 355,0 550 665,0
1600 64" 25,0 2493,0 21752 290 125,0 230 555,0
1600 64" 37,5 1496,0 21752 410 180,0 310 600,0
1600 64" 50,0 1069,0 21752 590 260,0 390 645,0
1600 64" 62,5 831,0 21752 720 320,0 470 685,0
1600 64" 75,0 680,0 21752 850 380,0 550 730,0
1800 72¢ 25,0 2793,0 27 294 290 140,0 230 685,0
1800 72" 37,5 1676,0 27 294 410 205,0 310 735,0
1800 72" 50,0 1197,0 27 294 590 290,0 390 785,0
1800 72¢ 62,5 931,0 27 294 720 360,0 470 830,0
1800 72¢ 75,0 762,0 27 294 850 425,0 550 880,0
2000 80“ 25,0 3091,0 33433 290 175,0 240 875,0
2000 80" 37,5 1855,0 33433 410 245,0 320 930,0
2000 80" 50,0 1325,0 33433 590 355,0 400 985,0
2000 80“ 62,5 1030,0 33433 720 435,0 480 1040,0
2000 80" 75,0 843,0 33433 850 510,0 560 1.095,0
2200 88" 25,0 3391,0 40 229 290 190,0 250 1095,0
2200 88" 37,5 2035,0 40 229 410 270,0 330 1155,0
2200 88" 50,0 1453,0 40 229 590 390,0 410 1215,0
2200 88" 62,5 1130,0 40 229 720 475,0 490 1275,0
2200 88" 75,0 925,0 40 229 850 565,0 570 1335,0
2400 96 25,0 3691,0 47 653 290 210,0 260 1270,0
2400 96" 37,5 2214,0 47 653 410 295,0 340 1350,0
2400 96 50,0 1582,0 47 653 590 425,0 420 1400,0
2400 96 62,5 1230,0 47 653 720 520,0 500 1465,0
2400 96“ 75,0 1007,0 47 653 850 615,0 580 1530,0
2600 104" 25,0 4989,0 55 739 290 245,0 260 1535,0
2600 104" 37,5 2994,0 55739 420 355,0 340 1615,0
2600 104" 50,0 2138,0 55 739 600 505,0 430 1705,0
2600 104¢ 62,5 1663,0 55 739 730 625,0 510 1790,0
2600 104¢ 75,0 1361,0 55 739 860 740,0 590 1870,0
2800 112" 25,0 5364,0 64 422 290 265,0 270 1800,0
2800 112" 37,5 3218,0 64 422 420 385,0 350 1885,0
2800 112" 50,0 2299,0 64 422 600 545,0 430 1980,0
2800 112¢ 62,5 1788,0 64 422 730 670,0 520 2070,0
2800 112* 75,0 1463,0 64 422 860 795,0 600 2160,0
3000 120" 25,0 5739,0 73734 290 285,0 270 1970,0
3000 120° 37,5 3443,0 73734 420 410,0 360 2 065,0
3000 120" 50,0 2459,0 73734 600 585,0 440 2165,0
3000 120" 62,5 1913,0 73734 730 720,0 520 2265,0
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mm inch +mm N/mm cm? mm kg mm kg
3200 128" 25,0 7 335,0 83 664 300 355,0 290 2 360,0
3200 128" 37,5 4401,0 83 664 420 515,0 370 2 480,0
3200 128" 50,0 3144,0 83 664 600 735,0 460 2605,0
3400 136" 25,0 5683,0 94 504 300 390,0 300 2720,0
3400 136" 37,5 3410,0 94 504 420 570,0 380 2 855,0
3400 136" 50,0 2436,0 94 504 600 810,0 460 2995,0
3600 144" 25,0 6 011,0 105 715 300 415,0 300 3325,0
3600 144" 37,5 3607,0 105 715 420 600,0 390 3470,0
3600 144" 50,0 2 576,0 105 715 600 860,0 470 3615,0
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mm inch +mm N/mm cm? mm kg mm kg
25 1“ 6,0 65,0 11 150 0,3 140 2,7
25 1“ 12,5 36,0 11 200 04 180 2,8
25 1“ 25,0 18,0 11 330 0,7 270 3,0
25 1“ 37,5 12,0 11 470 1,0 360 3,0
32 1y 6,0 61,0 18 150 0,5 140 4,0
32 1w 12,5 31,0 18 220 0,7 180 4,0
32 1w 25,0 15,0 18 350 1,0 280 4,0
32 1Y 37,5 10,0 18 470 1,3 370 5,0
40 1% 6,0 69,0 22 200 0,8 150 5,0
40 1% 12,5 39,0 22 220 0,8 190 5,0
40 1% 25,0 19,0 22 340 1.1 280 5,0
40 1% 37,5 13,0 22 470 1,6 370 5,0
50 2 6,0 153,0 37 220 1,2 150 6,0
50 2 12,5 76,0 37 250 1,3 200 6,0
50 2° 25,0 38,0 37 380 1,9 290 7,0
50 2" 37,5 25,0 37 490 2,4 380 7,0
65 2" 6,0 103,0 53 230 1,9 150 8,0
65 2" 12,5 62,0 53 260 2,0 190 8,0
65 2" 25,0 31,0 53 380 2,7 280 8,0
65 2" 37,5 21,0 53 480 3,0 360 9,0
80 3¢ 6,0 98,0 77 240 2,6 170 9,0
80 3¢ 12,5 59,0 77 280 29 210 10,0
80 3¢ 25,0 29,0 77 370 4,0 300 10,0
80 3¢ 37,5 20,0 77 510 5,0 400 11,0
100 4" 12,5 208,0 123 260 4,0 200 11,0
100 4 25,0 112,0 123 350 5,0 280 12,0
100 4" 37,5 77,0 123 450 6,0 350 13,0
100 4" 50,0 63,0 123 520 7,0 400 13,0
125 5¢ 12,5 495,0 182 260 5,0 210 15,0
125 5¢ 25,0 266,0 182 350 7,0 280 16,0
125 5¢ 37,5 182,0 182 450 8,0 360 17,0
125 5¢ 50,0 151,0 182 540 10,0 410 18,0
150 6“ 12,5 662,0 257 270 7,0 220 18,0
150 6“ 25,0 356,0 257 370 9,0 300 20,0
150 6“ 37,5 2440 257 470 12,0 380 22,0
150 6" 50,0 201,0 257 560 14,0 430 23,0
200 8" 12,5 496,0 431 270 11,0 240 26,0
200 8" 25,0 315,0 431 370 14,0 300 28,0
200 8" 37,5 231,0 431 440 16,0 350 30,0
200 8" 50,0 183,0 431 550 20,0 410 31,0
200 8" 62,5 151,0 431 670 25,0 470 33,0
250 10¢ 12,5 727,0 654 250 13,0 220 33,0
250 10¢ 25,0 330,0 654 380 19,0 320 36,0
250 10¢ 37,5 242,0 654 450 22,0 380 39,0
250 10¢ 50,0 191,0 654 570 28,0 440 41,0
250 10¢ 62,5 173,0 654 660 33,0 470 42,0
300 12¢ 12,5 735,0 910 250 17,0 230 38,0
300 12¢ 25,0 334,0 910 390 24,0 330 42,0
300 12¢ 37,5 245,0 910 470 28,0 400 45,0
300 12¢ 50,0 193,0 910 590 34,0 460 48,0
300 12¢ 62,5 175,0 910 680 41,0 500 50,0
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mm inch +mm N/mm cm? mm kg mm kg
350 14 12,5 607,0 1099 260 19,0 150 55,0
350 14 25,0 276,0 1099 400 27,0 260 60,0
350 14 37,5 202,0 1099 480 31,0 330 65,0
350 14" 50,0 160,0 1099 600 39,0 400 70,0
350 14 62,5 145,0 1099 700 46,0 440 70,0
400 16" 12,5 1123,0 1440 290 25,0 190 80,0
400 16“ 25,0 802,0 1440 380 32,0 240 80,0
400 16“ 37,5 624,0 1440 430 36,0 290 85,0
400 16“ 50,0 432,0 1440 580 48,0 380 90,0
400 16“ 62,5 374,0 1440 690 57,0 430 95,0
500 20¢ 12,5 1237,0 2213 290 31,0 210 110,0
500 20¢ 25,0 884,0 2213 380 40,0 250 115,0
500 20" 37,5 687,0 2213 430 46,0 300 120,0
500 20¢ 50,0 476,0 2213 580 60,0 400 130,0
500 20" 62,5 412,0 2213 690 70,0 440 135,0
600 24" 12,5 1318,0 3151 290 38,0 210 145,0
600 24" 25,0 942,0 3151 380 49,0 260 150,0
600 24" 37,5 732,0 3151 430 55,0 300 155,0
600 24" 50,0 507,0 3151 580 75,0 400 165,0
600 24" 62,5 439,0 3151 690 85,0 450 175,0
700 28" 12,5 2 062,0 4261 290 52,0 210 185,0
700 28" 25,0 1473,0 4261 380 70,0 260 195,0
700 28" 37,5 1145,0 4261 440 80,0 310 205,0
700 28" 50,0 793,0 4 261 590 105,0 410 220,0
700 28" 62,5 687,0 4261 700 125,0 460 230,0
800 32¢ 12,5 2114,0 5531 290 60,0 220 255,0
800 32¢ 25,0 1510,0 5531 380 80,0 270 265,0
800 32¢ 37,5 1174,0 5531 440 90,0 320 275,0
800 32¢ 50,0 813,0 5531 590 120,0 420 290,0
800 32¢ 62,5 705,0 5531 700 145,0 470 305,0
900 36“ 12,5 2143,0 6 966 290 70,0 230 300,0
900 36“ 25,0 1531,0 6 966 380 90,0 280 315,0
900 36“ 37,5 1191,0 6 966 440 105,0 330 325,0
900 36“ 50,0 824,0 6 966 590 135,0 430 350,0
900 36“ 62,5 714,0 6 966 700 160,0 480 360,0
1000 40¢ 12,5 2616,0 8 596 300 85,0 240 380,0
1000 40¢ 25,0 1.868,0 8 596 390 115,0 290 395,0
1000 40“ 37,5 1453,0 8 596 450 135,0 340 415,0
1000 40“ 50,0 1006,0 8 596 600 180,0 440 445,0
1000 40" 62,5 872,0 8 596 710 210,0 490 465,0
1100 44 12,5 2622,0 10 391 300 105,0 240 450,0
1100 44" 25,0 1873,0 10 391 390 140,0 290 470,0
1100 44 37,5 1457,0 10 391 450 160,0 340 490,0
1100 44 50,0 1 008,0 10 391 600 215,0 440 525,0
1100 44 62,5 874,0 10 391 710 255,0 500 545,0
1200 48" 12,5 2 393,0 12 315 300 120,0 250 530,0
1200 48" 25,0 1709,0 12 315 390 155,0 300 550,0
1200 48" 37,5 1329,0 12 315 450 180,0 350 570,0
1200 48" 50,0 920,0 12 315 600 240,0 450 615,0
1200 48" 62,5 798,0 12 315 710 285,0 500 635,0
1300 52 25,0 2041,0 14 574 290 125,0 240 610,0
1300 52 37,5 1225,0 14 574 410 175,0 320 640,0
1300 52 50,0 875,0 14 574 590 250,0 410 680,0
1300 52¢ 62,5 680,0 14 574 720 305,0 490 715,0
1300 52 75,0 557,0 14 574 850 360,0 570 750,0
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mm inch +mm N/mm cm? mm kg mm kg
1400 56" 25,0 2191,0 16 792 290 135,0 250 720,0
1400 56" 37,5 1314,0 16 792 410 185,0 330 755,0
1400 56" 50,0 939,0 16 792 590 270,0 410 795,0
1400 56" 62,5 730,0 16 792 720 330,0 490 835,0
1400 56" 75,0 597,0 16 792 850 385,0 570 870,0
1500 60" 25,0 2927,0 19187 290 155,0 260 865,0
1500 60" 37,5 1756,0 19187 420 220,0 340 910,0
1500 60" 50,0 1255,0 19 187 600 315,0 420 960,0
1500 60" 62,5 976,0 19187 730 390,0 510 1010,0
1500 60" 75,0 798,0 19187 860 460,0 590 1060,0
1600 64 25,0 3115,0 21721 290 165,0 260 1010,0
1600 64" 37,5 1869,0 21721 420 235,0 340 1060,0
1600 64" 50,0 1335,0 21721 600 335,0 430 1115,0
1600 64" 62,5 1038,0 21721 730 415,0 510 1165,0
1600 64 75,0 849,0 21721 860 490,0 590 1215,0
1800 72" 25,0 3485,0 27 201 290 215,0 270 1220,0
1800 72" 37,5 2091,0 27 201 420 300,0 360 1280,0
1800 72* 50,0 1494,0 27 201 600 435,0 440 1340,0
1800 72" 62,5 1162,0 27 201 730 530,0 520 1395,0
1800 72" 75,0 760,0 27 177 850 570,0 590 1400,0
2000 80" 25,0 3860,0 33362 290 240,0 290 1500,0
2000 80" 37,5 2316,0 33362 420 335,0 370 1565,0
2000 80" 50,0 1654,0 33362 600 480,0 450 1630,0
2000 80" 62,5 1287,0 33362 730 585,0 530 1695,0
2000 80" 75,0 1053,0 33362 860 690,0 620 1760,0
2200 88" 25,0 5083,0 40 179 300 280,0 300 1925,0
2200 88" 37,5 3050,0 40179 420 400,0 380 2005,0
2200 88" 50,0 2179,0 40 179 600 570,0 470 2090,0
2200 88" 62,5 1694,0 40 179 740 695,0 550 2170,0
2200 88" 75,0 1386,0 40 179 870 820,0 640 2250,0
2400 96" 25,0 5533,0 47 599 300 305,0 310 2295,0
2400 96" 37,5 3320,0 47 599 420 435,0 400 2385,0
2400 96" 50,0 2371,0 47 599 600 620,0 480 2475,0
2400 96" 62,5 1844,0 47 599 740 760,0 560 2 565,0
2400 96" 75,0 1509,0 47 599 870 895,0 650 2650,0
2600 104 25,0 9738,0 55 655 300 335,0 320 2635,0
2600 104 37,5 5843,0 55 655 420 480,0 410 2735,0
2600 104" 50,0 4173,0 55 655 600 685,0 490 2835,0
2600 104 62,5 3246,0 55 655 740 835,0 580 2935,0
2600 104 75,0 2656,0 55 655 870 990,0 660 3035,0
2800 112¢ 25,0 10 469,0 64 332 300 360,0 340 3170,0
2800 112¢ 37,5 6281,0 64 332 420 515,0 420 3275,0
2800 112¢ 50,0 4 487,0 64 332 600 740,0 500 3385,0
2800 112¢ 62,5 3490,0 64 332 740 900,0 590 3490,0
2800 112¢ 75,0 2855,0 64 332 870 1065,0 670 3600,0
3000 120" 25,0 19 361,0 73 686 300 420,0 350 3850,0
3000 120" 37,5 11617,0 73 686 420 600,0 440 3985,0
3000 120" 50,0 8298,0 73 686 610 860,0 520 4120,0
3000 120¢ 62,5 6454,0 73 686 750 1055,0 610 4 255,0
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mm inch +mm N/mm cm? mm kg mm kg
25 1 6,0 65,0 11 150 0,4 140 2,7
25 1 12,5 36,0 11 200 0,5 180 2,8
25 1“ 25,0 18,0 11 330 0,8 270 3,0
25 1“ 37,5 12,0 11 470 1,1 360 3,0
32 1y 6,0 61,0 18 150 0,5 140 4,0
32 1w 12,5 31,0 18 220 0,7 180 4,0
32 1w 25,0 15,0 18 350 1,1 280 5,0
32 1y 37,5 10,0 18 470 1,5 370 5,0
40 1v%” 6,0 69,0 22 200 0,8 150 5,0
40 1v%” 12,5 39,0 22 220 0,8 190 5,0
40 1% 25,0 19,0 22 340 1,3 280 5,0
40 1v%” 37,5 13,0 22 470 1,7 370 5,0
50 2“ 6,0 153,0 37 220 1,2 160 6,0
50 2“ 12,5 76,0 37 250 1,4 210 6,0
50 2¢ 25,0 38,0 37 380 2,1 300 7,0
50 2“ 37,5 25,0 37 490 2,6 390 7,0
65 2" 6,0 103,0 53 230 2,0 160 8,0
65 2" 12,5 62,0 53 260 2,1 200 8,0
65 2" 25,0 31,0 53 380 2,9 290 8,0
65 2 V5" 37,5 21,0 53 480 4,0 370 9,0
80 3¢ 6,0 98,0 77 240 2,7 170 10,0
80 3 12,5 59,0 77 280 3,0 210 10,0
80 3¢ 25,0 29,0 77 370 4,0 300 11,0
80 3¢ 37,5 20,0 77 510 5,0 400 12,0
100 4« 12,5 313,0 124 260 4,0 200 11,0
100 4 25,0 169,0 124 360 6,0 280 13,0
100 4 37,5 115,0 124 450 7,0 360 14,0
100 4 50,0 95,0 124 520 8,0 410 15,0
125 5¢ 12,5 744,0 183 260 6,0 210 15,0
125 5¢ 25,0 401,0 183 360 8,0 290 17,0
125 5 37,5 274,0 183 460 10,0 370 19,0
125 5 50,0 227,0 183 550 12,0 420 20,0
150 6“ 12,5 996,0 259 270 8,0 220 20,0
150 6“ 25,0 536,0 259 380 11,0 310 22,0
150 6“ 37,5 367,0 259 480 15,0 390 25,0
150 6“ 50,0 303,0 259 580 17,0 450 27,0
200 8" 12,5 745,0 433 280 12,0 240 28,0
200 8" 25,0 4740 433 380 17,0 300 30,0
200 8" 37,5 348,0 433 450 20,0 360 33,0
200 8" 50,0 275,0 433 560 25,0 420 36,0
200 8" 62,5 227,0 433 680 30,0 480 38,0
250 10¢ 12,5 1093,0 657 250 15,0 230 38,0
250 10“ 25,0 497,0 657 390 23,0 330 43,0
250 10“ 37,5 364,0 657 460 27,0 390 46,0
250 10 50,0 288,0 657 580 33,0 460 50,0
250 10“ 62,5 260,0 657 670 39,0 490 52,0
300 12 12,5 1105,0 913 260 19,0 250 48,0
300 12“ 25,0 502,0 913 400 28,0 360 54,0
300 12¢ 37,5 368,0 913 480 33,0 420 59,0
300 12“ 50,0 291,0 913 600 41,0 490 65,0
300 12¢ 62,5 263,0 913 690 48,0 530 65,0
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mm inch +mm N/mm cm? mm kg mm kg
350 14 12,5 912,0 1102 260 21,0 160 65,0
350 14 25,0 415,0 1102 410 32,0 270 75,0
350 14 37,5 304,0 1102 490 38,0 340 80,0
350 14 50,0 240,0 1102 620 47,0 420 85,0
350 14 62,5 217,0 1102 710 55,0 450 90,0
400 16 12,5 1687,0 1446 290 30,0 200 90,0
400 16" 25,0 1205,0 1446 380 39,0 250 95,0
400 16" 37,5 937,0 1446 440 44,0 300 100,0
400 16" 50,0 649,0 1446 590 59,0 390 110,0
400 16" 62,5 562,0 1446 700 70,0 440 115,0
500 20" 12,5 1858,0 2220 290 38,0 210 150,0
500 20" 25,0 1327,0 2220 380 49,0 260 160,0
500 20" 37,5 1032,0 2220 440 56,0 310 165,0
500 20" 50,0 715,0 2220 590 75,0 410 175,0
500 20" 62,5 619,0 2220 700 90,0 460 185,0
600 24" 12,5 1980,0 3159 290 46,0 220 215,0
600 24" 25,0 14140 3159 380 60,0 270 225,0
600 24¢ 37,5 1100,0 3159 440 70,0 320 235,0
600 24" 50,0 761,0 3159 590 90,0 410 250,0
600 24" 62,5 660,0 3159 700 110,0 460 255,0
700 28" 12,5 2752,0 4271 300 60,0 230 230,0
700 28" 25,0 1966,0 4271 390 80,0 280 240,0
700 28" 37,5 1529,0 4271 450 95,0 330 255,0
700 28" 50,0 1058,0 4271 600 125,0 430 275,0
700 28" 62,5 917,0 4271 710 150,0 480 290,0
800 32¢ 12,5 2821,0 5542 300 70,0 240 310,0
800 32¢ 25,0 2015,0 5542 390 95,0 290 320,0
800 32¢ 37,5 1567,0 5542 450 110,0 340 335,0
800 32¢ 50,0 1085,0 5542 600 145,0 440 365,0
800 32¢ 62,5 940,0 5542 710 170,0 490 375,0
900 36“ 12,5 2 860,0 6 978 300 80,0 250 365,0
900 36¢ 25,0 2043,0 6 978 390 105,0 300 380,0
900 36¢ 37,5 1589,0 6 978 450 125,0 350 395,0
900 36“ 50,0 1100,0 6 978 600 165,0 450 430,0
900 36“ 62,5 953,0 6 978 710 195,0 500 445,0
1000 40¢ 12,5 3269,0 8593 300 110,0 260 510,0
1000 40° 25,0 2335,0 8 593 390 145,0 310 535,0
1000 40¢ 37,5 1816,0 8 593 460 170,0 370 555,0
1000 40¢ 50,0 1257,0 8 593 610 225,0 470 600,0
1000 40¢ 62,5 1090,0 8 593 720 265,0 520 620,0
1100 44 12,5 3280,0 10 405 300 120,0 250 620,0
1100 44¢ 25,0 2343,0 10 405 390 160,0 300 645,0
1100 44¢ 37,5 1822,0 10 405 460 185,0 350 670,0
1100 44¢ 50,0 1261,0 10 405 610 255,0 460 715,0
1100 44" 62,5 1093,0 10 405 720 300,0 510 740,0
1200 48¢ 12,5 2989,0 12 301 300 150,0 280 750,0
1200 48¢ 25,0 2135,0 12 301 390 195,0 330 780,0
1200 48¢ 37,5 1661,0 12 301 460 230,0 380 805,0
1200 48" 50,0 1150,0 12 301 610 305,0 490 860,0
1200 48¢ 87,5 996,0 12 301 720 360,0 540 890,0
1300 52¢ 25,0 3062,0 14 576 300 165,0 250 835,0
1300 52¢ 37,5 1837,0 14 576 420 240,0 330 885,0
1300 52¢ 50,0 1312,0 14 576 600 340,0 420 940,0
1300 52¢ 62,5 1021,0 14 576 740 415,0 500 990,0
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mm inch +mm N/mm cm? mm kg mm kg
1400 56 25,0 3808,0 16 787 290 190,0 280 940,0
1400 56 37,5 2 285,0 16 787 420 265,0 360 995,0
1400 56 50,0 1632,0 16 787 600 380,0 450 1055,0
1400 56 62,5 1269,0 16 787 730 470,0 530 1110,0
1500 60* 25,0 4 068,0 19 162 290 200,0 260 1120,0
1500 60* 37,5 24410 19 162 420 285,0 340 1180,0
1500 60* 50,0 17440 19 162 600 410,0 420 1245,0
1500 60* 60,0 1356,0 19 162 730 500,0 510 1305,0
1600 64* 25,0 6 080,0 21 695 300 215,0 300 1360,0
1600 64“ 37,5 3648,0 21 695 420 305,0 380 1425,0
1600 64“ 50,0 2 606,0 21 695 600 440,0 470 1490,0
1600 64" 62,5 2027,0 21 695 740 535,0 550 1555,0
1800 72" 25,0 6 804,0 27 172 300 270,0 310 1615,0
1800 72" 37,5 4082,0 27 172 420 380,0 400 1690,0
1800 72" 50,0 2916,0 27 172 600 545,0 480 1765,0
1800 72" 62,5 2 268,0 27 172 740 665,0 560 1835,0
2000 80" 25,0 13 028,0 33 362 300 320,0 330 2 005,0
2000 80" 37,5 7 817,0 33 362 420 455,0 410 2100,0
2000 80" 50,0 5583,0 33 362 610 655,0 500 2195,0
2000 80" 62,5 4343,0 33 362 750 800,0 580 2290,0
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mm inch +mm N/mm cm? mm kg mm kg
25 1% 6,0 65,0 11 150 0,4 140 3,0
25 1% 12,5 36,0 11 200 0,5 180 3,0
25 1% 25,0 18,0 11 330 0,8 270 3,0
25 1% 37,5 12,0 11 470 1.1 360 4,0
32 1ve 6,0 61,0 18 150 0,5 140 5,0
32 1Y 12,5 31,0 18 220 0,7 190 5,0
32 1Y 25,0 15,0 18 350 1,1 280 5,0
32 1Y 37,5 10,0 18 470 1,5 380 5,0
40 1% 6,0 69,0 22 200 0,8 150 5,0
40 1% 12,5 39,0 22 220 0,8 190 5,0
40 1% 25,0 19,0 22 340 1,3 280 6,0
40 1% 37,5 13,0 22 470 1,7 370 6,0
50 2" 6,0 153,0 37 220 1,2 170 7,0
50 2° 12,5 76,0 37 250 1,4 210 7,0
50 2¢ 25,0 38,0 37 380 21 310 8,0
50 2" 37,5 25,0 37 490 2,6 400 8,0
65 2" 6,0 103,0 53 230 2,0 180 9,0
65 2" 12,5 62,0 53 260 2,1 210 9,0
65 2" 25,0 31,0 53 380 2,9 300 10,0
65 2" 37,5 21,0 53 480 4,0 390 11,0
80 3 6,0 148,0 7 240 2,9 190 12,0
80 3 12,5 89,0 7 280 3,0 230 12,0
80 3¢ 25,0 44,0 7 380 4,0 330 13,0
80 3¢ 37,5 30,0 77 520 6,0 430 14,0
100 4 12,5 419,0 125 260 5,0 230 16,0
100 4 25,0 226,0 125 360 6,0 310 17,0
100 4 37,5 154,0 125 460 8,0 390 19,0
100 4 50,0 128,0 125 530 9,0 440 20,0
125 5% 12,5 996,0 184 270 6,0 240 22,0
125 5% 25,0 536,0 184 370 9,0 320 24,0
125 5 37,5 367,0 184 470 11,0 400 26,0
125 5 50,0 303,0 184 560 14,0 460 28,0
150 6" 12,5 1332,0 261 270 9,0 260 28,0
150 6" 25,0 717,0 261 380 13,0 350 32,0
150 6" 37,5 491,0 261 490 17,0 440 35,0
150 6" 50,0 405,0 261 590 20,0 500 37,0
200 8" 12,5 996,0 435 280 14,0 280 40,0
200 8 25,0 634,0 435 380 19,0 340 44,0
200 8" 37,5 465,0 435 460 22,0 410 47,0
200 8" 50,0 367,0 435 570 28,0 470 50,0
200 8" 62,5 303,0 435 690 34,0 530 54,0
250 10¢ 12,5 1460,0 660 250 16,0 270 54,0
250 10¢ 25,0 664,0 660 400 25,0 370 60,0
250 10“ 37,5 487,0 660 470 30,0 440 65,0
250 10“ 50,0 384,0 660 590 38,0 510 70,0
300 12¢ 12,5 1475,0 916 260 20,0 170 70,0
300 12¢ 25,0 671,0 916 410 31,0 270 80,0
300 12¢ 37,5 4920 916 490 37,0 350 85,0
300 12 50,0 388,0 916 610 47,0 420 90,0
350 14 12,5 1218,0 1106 260 23,0 180 105,0
350 14 25,0 554,0 1106 420 36,0 290 115,0
350 14 37,5 406,0 1106 500 43,0 370 120,0
350 14 50,0 321,0 1106 630 54,0 440 130,0
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mm inch + mm N/mm cm? mm kg mm kg
400 16“ 12,5 2 254,0 1451 300 33,0 220 140,0
400 16“ 25,0 1610,0 1451 390 43,0 270 145,0
400 16“ 37,5 1252,0 1451 450 50,0 320 150,0
400 16“ 50,0 867,0 1451 600 65,0 420 165,0
500 20 12,5 2482,0 2227 300 42,0 230 190,0
500 20“ 25,0 1773,0 2227 390 55,0 280 200,0
500 20 37,5 1379,0 2227 450 65,0 330 205,0
500 20 50,0 954,0 2227 600 85,0 430 220,0
600 24" 12,5 2643,0 3167 300 51,0 240 265,0
600 24" 25,0 1888,0 3167 390 65,0 290 275,0
600 24" 37,5 1468,0 3167 450 80,0 340 285,0
600 24" 50,0 1017,0 3167 600 105,0 440 305,0
700 28" 12,5 4131,0 4278 310 80,0 250 345,0
700 28" 25,0 2951,0 4278 400 105,0 300 360,0
700 28 37,5 2295,0 4278 460 120,0 360 375,0
700 28" 50,0 1589,0 4278 620 165,0 470 410,0
800 32¢ 12,5 4235,0 5550 310 90,0 260 455,0
800 32¢ 25,0 3025,0 5550 400 120,0 310 470,0
800 32¢ 37,5 2 353,0 5550 460 140,0 370 490,0
800 32¢ 50,0 1629,0 5550 620 190,0 470 530,0
900 36 12,5 4 286,0 6 965 310 115,0 270 550,0
900 36" 25,0 3061,0 6 965 400 150,0 320 570,0
900 36" 37,5 2381,0 6 965 460 175,0 380 590,0
900 36" 50,0 1648,0 6 965 620 235,0 490 635,0

1000 40" 12,5 4 575,0 8 587 310 145,0 290 750,0

1000 40" 25,0 3268,0 8 587 410 190,0 340 775,0

1000 40“ 37,5 2541,0 8 587 470 225,0 400 805,0

1000 40“ 50,0 1759,0 8 587 630 300,0 510 865,0

1100 44 12,5 4590,0 10 398 310 160,0

1100 44 25,0 3279,0 10 398 410 210,0

1100 44 37,5 2 550,0 10 398 470 250,0

1100 44 50,0 1765,0 10 398 630 335,0

1200 48 12,5 4182,0 12 284 310 200,0 300 1000,0

1200 48 25,0 2987,0 12 284 410 260,0 360 1035,0

1200 48 37,5 2 323,0 12 284 470 305,0 410 1070,0

1200 48 50,0 1608,0 12 284 630 405,0 520 1145,0

1300 52 25,0 10 333,0 14 574 300 230,0

1300 52 37,5 6 200,0 14 574 430 335,0

1300 52¢ 50,0 4428,0 14 574 620 475,0

1400 56 25,0 11 072,0 16 735 300 275,0 310 1400,0

1400 56 37,5 6643,0 16 735 430 395,0 400 1480,0

1400 56 50,0 4745,0 16 735 620 560,0 490 1565,0

1500 60“ 25,0 11 831,0 19 106 300 295,0

1500 60“ 37,5 7 098,0 19 106 430 420,0

1500 60“ 50,0 5070,0 19 106 620 605,0

1600 64 25,0 12 570,0 21 569 300 350,0 330 1850,0

1600 64 37,5 7542,0 21 569 430 490,0 420 1940,0

1600 64" 50,0 5387,0 21569 620 700,0 510 2035,0

1800 72" 25,0 14 087,0 27 090 300 390,0 350 2 275,0

1800 72" 37,5 8452,0 27 090 430 550,0 440 2 380,0

1800 72¢ 50,0 6 037,0 27 090 620 790,0 530 2 485,0

1800 72¢ 75,0 3842,0 27 090 890 1130,0 700 2690,0

2000 80" 25,0 15 604,0 33239 300 435,0 360 2930,0

2000 80 37,5 9363,0 33239 430 610,0 450 3045,0

2000 80 50,0 6 688,0 33239 620 875,0 540 3165,0
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32 19 6,0 92,0 18 160 0,6 150 5,0
32 19 12,5 46,0 18 230 0,8 200 5,0
32 19 25,0 23,0 18 360 1,4 290 5,0
40 1%" 6,0 104,0 22 210 0,9 160 5,0
40 1%" 12,5 58,0 22 230 1,0 200 6,0
40 1%" 25,0 29,0 22 360 1,5 300 6,0
50 1" 6,0 230,0 37 230 1,4 160 7,0
50 1" 12,5 115,0 37 260 1,6 210 7,0
50 1" 25,0 58,0 37 390 2,5 310 8,0
65 29" 6,0 207,0 54 240 2,3 180 10,0
65 2% 12,5 124,0 54 270 2,6 210 10,0
65 2% 25,0 62,0 54 390 4,0 310 11,0
80 3" 6,0 197,0 78 250 3,0 190 12,0
80 3¢ 12,5 118,0 78 290 4,0 240 12,0
80 3¢ 25,0 59,0 78 390 5,0 340 14,0
80 3¢ 37,5 39,0 78 540 7,0 440 16,0
100 4* 12,5 526,0 125 270 5,0 240 17,0
100 4* 25,0 283,0 125 370 8,0 320 19,0
100 4" 37,5 194,0 125 470 10,0 400 21,0
125 5¢ 12,5 1249,0 185 270 7,0 250 23,0
125 5¢ 25,0 672,0 185 380 11,0 330 26,0
125 5¢ 37,5 460,0 185 480 14,0 420 29,0
150 6" 12,5 1671,0 262 280 11,0 270 30,0
150 6" 25,0 900,0 262 400 15,0 370 34,0
150 6" 37,5 616,0 262 510 20,0 460 38,0
200 8" 12,5 1249,0 437 290 16,0 310 52,0
200 8" 25,0 795,0 437 400 22,0 370 57,0
200 8" 37,5 583,0 437 470 26,0 440 60,0
250 10¢ 12,5 1829,0 662 260 18,0 310 75,0
250 10¢ 25,0 831,0 662 410 30,0 420 85,0
250 10¢ 37,5 610,0 662 490 36,0 490 90,0
300 12¢ 12,5 2123,0 922 270 26,0 190 105,0
300 12¢ 25,0 965,0 922 420 42,0 310 120,0
300 12¢ 37,5 708,0 922 510 52,0 380 130,0
350 14¢ 12,5 1750,0 1110 280 31,0 210 150,0
350 14¢ 25,0 795,0 1110 430 50,0 330 165,0
350 14¢ 37,5 583,0 1110 520 60,0 410 175,0
400 16“ 12,5 2812,0 1446 310 43,0 250 210,0
400 16“ 25,0 2008,0 1446 400 56,0 300 220,0
400 16“ 37,5 1562,0 1446 460 65,0 350 225,0
500 20" 12,5 3714,0 2217 310 65,0 260 255,0
500 20" 25,0 2653,0 2217 410 80,0 310 270,0
500 20" 37,5 2064,0 2217 470 95,0 360 280,0
600 24" 12,5 3950,0 3144 310 80,0 260 355,0
600 24" 25,0 2821,0 3144 410 105,0 310 370,0
600 24" 37,5 2194,0 3144 470 125,0 370 385,0
700 28" 12,5 7 382,0 4 243 310 110,0 270 445,0
700 28 25,0 5273,0 4243 410 145,0 320 465,0
700 28" 37,5 4101,0 4243 470 170,0 380 485,0
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mm inch +mm N/mm cm? mm kg mm kg
800 32¢ 12,5 7 572,0 5510 310 130,0 280 630,0
800 32¢ 25,0 5409,0 5510 410 170,0 330 655,0
800 32¢ 37,5 4207,0 5510 470 195,0 390 675,0
900 36 12,5 7 678,0 6943 310 145,0 290 780,0
900 36 25,0 5484,0 6943 410 190,0 350 805,0
900 36 37,5 4 265,0 6943 470 225,0 400 830,0
1000 40 12,5 13197,0 8539 320 205,0 320 985,0
1000 40 25,0 9426,0 8 539 420 265,0 380 1025,0
1000 40 37,5 7 331,0 8 539 490 310,0 430 1060,0
1100 44 12,5 13 245,0 10 345 320 230,0
1100 44 25,0 9 460,0 10 345 420 300,0
1100 44 37,5 7 358,0 10 345 490 345,0
1200 48" 12,5 12 088,0 12 266 320 255,0 340 1340,0
1200 48 25,0 8634,0 12 266 420 330,0 400 1390,0
1200 48 37,5 6716,0 12 266 490 385,0 450 1435,0
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KLBOVE KOMPENZATORY

Kibové kompenzéatory st dvoch typov:

a) s jednou osou otacania (MWP) )
b) s priestorovou vychylkou - kardanovy klb (MWC)

Kibové kompenzatory st oby&ajne pouzivané v usporiadani po 2 az 3 kusy. Pri jednoosych kibovych
kompenzatoroch ich nata€anie (uhlové vychylky) umozriuje vyrovnavat prie¢ne posuvy rovinnych utva-
rov potrubia.

Kardanové kiby sa pouzivaju na vyrovnanie vychyliek v priestore.

Pouzivanie kibovych kompenzatorov umozriuje volbou rozostupu kibov lepsie vyuzitie kompenzaénej
schopnosti jednotlivych kompenzatorov.

Ako uz bolo kontétatované v predchadzajucich kapitolach, su kibové kompenzatory konstruované tak,
Ze konstrukcia klbu zachytava silu od vnutorného pretlaku.

Kardanovy kompenzator s navarovacimi natrubkami - priklad
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Priklady najéastejsieho pouzitia kibovych kompenzatorov
s jednou osou otacania - rovinné kompenzacné utvary Z, L, U

Kompenzacia tvaru Z

Legenda:

M_ ohybova tuhost (Nm/deg)
M, treci moment (Nm/bar)
Udaje z katalogu

a=a,+d,

L sina
M =M, =M,
M=M, +M,

2 sinag = sina, + sina,

M,+ M
= - _—_A B
Fo=Fo= =g
L3
FoF - (MC+MB)XL3+(MA+MB)XL2
17 s T leL3

M, =F,xN,+M,

k M, =F, x N, + M,

2 MB=M0xGB+Mtxp

4 MA:MoxaA+MtXp

Mc:Moxac+MtXp
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Kompenzacia tvaru U

L, N
c ‘
I\bllllll-—r,llll“l =
il e, )l — - v
1
Ji

Priklady pouzitia kibovych kompenzatorov

<>

1

4

i
<
L.

7
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A+ A,

Sina,

sina; = sina,, + sina

M, +Mg
L

1

MA:MOXGA+MtXp

MB:MOXGB+MIXp

M. =M,
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PN 1
3, 5, 5 58 g . Z . g
[= 8 EL £2 5 Xz g Nz s
53 ss  &¢ 25 gE 32 £z 52 Ee
H 3E TE g5 ES 53 5¢ g3 5¢
=2 =2 5% 5< E T %3 & = £ &8 @ = &2
DN DN
mm inch + deg (°) N.m/° N.m/bar mm mm kg mm mm kg
50 2¢ 6,0 0,8 0,3 260 220 8,0 90 210 6,0
50 2¢ 12,0 0,4 0,3 310 220 8,0 140 210 6,0
65 2" 6,0 0,8 0,5 310 230 10,0 100 230 7,0
65 2" 12,0 0,4 0,5 360 230 10,0 150 230 7,0
80 3" 3,0 1,0 0,7 310 250 12,0 100 260 9,0
80 3" 6,0 0,6 0,7 350 250 13,0 140 260 9,0
80 3" 12,0 0,4 0,7 390 250 13,0 180 260 10,0
100 4 3,0 49 11 310 310 17,0 110 320 12,0
100 4¢ 6,0 2,7 11 360 310 18,0 150 320 12,0
100 4* 12,0 1,9 11 410 310 19,0 200 320 13,0
125 5" 3,0 17,0 2,0 310 340 20,0 110 350 14,0
125 5 6,0 9,6 2,0 360 340 21,0 150 350 15,0
125 5 12,0 6,7 2,0 410 340 23,0 200 350 16,0
150 6“ 3,0 33,0 2,8 320 380 27,0 110 375 18,0
150 6" 6,0 18,0 2,8 370 380 29,0 160 375 19,0
150 6" 12,0 13,0 2,8 420 380 31,0 220 375 21,0
200 8" 3,0 41,0 47 340 450 36,0 120 430 22,0
200 8" 6,0 23,0 47 400 450 38,0 170 430 24,0
200 8" 12,0 16,0 47 460 450 40,0 230 430 27,0
250 10° 3,0 66,0 7,2 350 520 46,0 120 515 27,0
250 10¢ 6,0 36,0 7,2 410 520 49,0 180 515 30,0
250 10° 12,0 25,0 7,2 470 520 52,0 240 515 33,0
300 12¢ 2,0 92,0 13,0 370 570 75,0 140 580 48,0
300 12¢ 4,0 51,0 13,0 440 570 80,0 200 580 52,0
300 12¢ 6,0 36,0 13,0 500 570 85,0 260 580 57,0
350 14 2,0 92,0 16,0 380 630 85,0 140 630 56,0
350 14 4,0 51,0 16,0 450 630 90,0 210 630 60,0
350 14 6,0 35,0 16,0 520 630 95,0 280 630 65,0
400 16“ 2,0 223,0 21,0 450 730 110,0 170 680 75,0
400 16" 4,0 160,0 21,0 500 730 115,0 220 680 80,0
400 16" 6,0 102,0 21,0 590 730 125,0 310 680 85,0
500 20" 2,0 379,0 32,0 480 830 135,0 170 785 85,0
500 20" 4,0 270,0 32,0 530 830 140,0 220 785 90,0
500 20¢ 6,0 172,0 32,0 620 830 150,0 310 785 100,0
600 24 2,0 575,0 46,0 480 950 170,0 170 895 105,0
600 24 4,0 411,0 46,0 530 950 175,0 220 895 115,0
600 24 6,0 261,0 46,0 620 950 190,0 310 895 125,0
700 28" 1,5 1010,0 62,0 460 1100 215,0 160 1000 125,0
700 28" 2,0 674,0 62,0 500 1100 220,0 200 1000 130,0
700 28" 4,0 449,0 62,0 570 1100 230,0 270 1 000 140,0
800 32" 1,5 1346,0 121,0 460 1260 250,0 170 1115 150,0
800 32" 2,0 897,0 121,0 500 1260 260,0 200 1115 155,0
800 32" 4,0 598,0 121,0 570 1260 270,0 270 1115 170,0
900 36" 1,5 1719,0 153,0 480 1370 305,0 170 1215 165,0
900 36" 2,0 1146,0 153,0 520 1370 315,0 200 1215 170,0
900 36" 4,0 764,0 153,0 590 1370 325,0 270 1215 185,0
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PN 1

E = E = é % 8 % s é © é
[3= = ELS 2o 5 Rz e Nz e
3T 3T 5 35 gg S5= 58 S= 52
o £ o £ 5 o5 - 9 o © © S = o © @ S =
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DN DN

mm inch + deg (°) N.m/° N.m/bar mm mm kg mm mm kg
1000 40¢ 1,5 1938,0 189,0 650 1260 440,0 710 1260 460,0
1000 40¢ 2,0 1292,0 189,0 690 1260 450,0 750 1260 470,0
1000 40¢ 3,0 862,0 189,0 760 1260 465,0 820 1260 485,0
1100 44" 1,5 2 356,0 229,0 650 1370 470,0 710 1370 490,0
1100 44 2,0 1571,0 229,0 690 1370 480,0 750 1370 500,0
1100 44 3,0 1047,0 229,0 760 1370 495,0 820 1370 520,0
1200 48" 1,5 2549,0 271,0 690 1475 535,0 750 1475 560,0
1200 48" 2,0 1699,0 271,0 730 1475 550,0 790 1475 570,0
1200 48" 3,0 1133,0 271,0 800 1475 570,0 860 1475 590,0
1300 52¢ 1,0 1708,0 429,0 710 1645 610,0 770 1645 635,0
1300 52¢ 1,5 1281,0 429,0 750 1645 620,0 810 1645 650,0
1300 52" 3,0 569,0 429,0 940 1645 685,0 1000 1645 710,0
1400 56 1,0 2111,0 495,0 710 1745 640,0 770 1745 675,0
1400 56 1,5 1584,0 495,0 750 1745 655,0 810 1745 690,0
1400 56" 3,0 704,0 495,0 940 1745 720,0 1000 1745 755,0
1500 60" 1,0 2575,0 563,0 770 1835 720,0 830 1845 775,0
1500 60" 1,5 2331,0 563,0 810 1835 735,0 870 1835 790,0
1500 60" 3,0 1036,0 563,0 1000 1835 800,0 1060 1835 860,0
1600 64" 1,0 3743,0 637,0 770 1935 765,0 830 1935 830,0
1600 64" 1,5 2246,0 637,0 840 1935 795,0 900 1935 855,0
1600 64" 3,0 1248,0 637,0 1000 1935 855,0 1060 1935 915,0
1800 72" 1,0 4360,0 802,0 770 2145 860,0 830 2145 1020,0
1800 72¢ 1,5 2616,0 802,0 840 2145 895,0 900 2145 1050,0
1800 72" 3,0 1453,0 802,0 1000 2145 960,0 1060 2 145 1120,0
2000 80" 1,0 5919,0 983,0 830 2345 1000,0 890 2345 1180,0
2000 80" 1,5 3552,0 983,0 900 2 345 1035,0 960 2 345 1210,0
2000 80" 3,0 1973,0 983,0 1060 2 345 1110,0 1120 2 345 1285,0
2200 88" 1,0 13 056,0 1480,0 830 2545 1110,0 890 2545 1355,0
2200 88" 1,5 7 833,0 1480,0 900 2545 1160,0 960 2545 1400,0
2200 88" 3,0 4352,0 1480,0 1060 2545 1260,0 1120 2545 1500,0
2400 96" 1,0 16 833,0 1753,0 930 2745 1430,0 1010 2745 1565,0
2400 96" 1,5 10 100,0 1753,0 1000 2745 1480,0 1080 2745 1615,0
2400 96* 3,0 5611,0 1753,0 1160 2745 1590,0 1240 2745 1725,0
2600 104 1,0 21271,0 2049,0 990 2945 1605,0 1070 2945 1750,0
2600 104 1,5 12763,0 2049,0 1060 2945 1665,0 1140 2945 1805,0
2600 104 3,0 7 090,0 2049,0 1220 2945 1780,0 1300 2945 1925,0
2800 112¢ 1,0 26 428,0 2 368,0 1050 3145 1805,0 1130 3145 2230,0
2800 112¢ 1,5 15 857,0 2 368,0 1120 3145 1865,0 1200 3145 2285,0
2800 112¢ 3,0 8 809,0 2 368,0 1280 3145 1995,0 1360 3145 2420,0
3000 120" 1,0 32 358,0 3253,0 1090 3345 1960,0 1170 3345 2415,0
3000 120" 1,5 10 786,0 3253,0 1320 3345 2160,0 1400 3345 2615,0
3000 120" 3,0 10 786,0 3253,0 1320 3345 2160,0 1400 3345 2615,0
3200 128" 1,0 39122,0 3691,0 1150 3545 2145,0 1230 3545 2625,0
3200 128" 1,5 13 041,0 3691,0 1380 3545 2355,0 1460 3545 2835,0
3400 136" 1,0 49 593,0 4160,0 1210 3810 2645,0 1290 3810 3165,0
3400 136" 1,5 16 531,0 4160,0 1440 3810 2890,0 1520 3810 3410,0
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mm inch  +deg (°) N.m/° N.m/bar mm mm kg mm mm kg
3600 144 1,0 58 687,0 5430,0 1290 4010 2915,0 1370 4010 3525,0
3600 144 1,5 19 562,0 5430,0 1520 4010 3170,0 1600 4010 3775,0
3800 152 1,0 68 819,0 6 038,0 1390 4210 3295,0 1470 4210 4.205,0
3800 152 1,5 22 940,0 6 038,0 1620 4210 3 565,0 1700 4210 4 475,0
4000 160" 1,0 79 984,0 7 628,0 1510 4410 4.320,0 1610 4410 5095,0
4000 160" 1,5 26 661,0 7 628,0 1740 4410 4595,0 1840 4410 5370,0
4200 168" 1,0 55424,0 8397,0 1630 4670 4940,0
4200 168" 1,5 30791,0 8397,0 1780 4670 5150,0
4500 180" 1,0 67 969,0 10 823,0 1670 4970 5425,0
4500 180" 1,5 37761,0 10 823,0 1820 4970 5650,0
5000 200" 1,0 92 842,0 13 324,0 1730 5470 6 890,0
5000 200" 1,5 51579,0 13 324,0 1880 5470 7 155,0
5500 220" 1,0 123 144,0 17 872,0 1810 5970 7795,0
5500 220" 1,5 68 413,0 17 872,0 1960 5970 8 085,0
6000 240" 1,0 159411,0  21228,0 1890 6 470 9130,0
6000 240 1,5 88562,0 21228,0 2 040 6470 9440,0
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mm inch + deg (°) N.m/® N.m/bar mm mm kg mm mm kg
50 2¢ 6,0 0,8 0,3 260 220 8,0 90 210 6,0
50 2 12,0 0,4 0,3 310 220 8,0 140 210 6,0
65 2" 6,0 0,8 0,5 310 230 10,0 100 230 7,0
65 2" 12,0 0,4 0,5 360 230 10,0 150 230 8,0
80 3" 3,0 1,0 0,7 310 250 12,0 100 260 10,0
80 3 6,0 0,6 0,7 350 250 13,0 140 260 10,0
80 3 12,0 0,4 0,7 390 250 13,0 180 260 11,0
100 4 3,0 4,9 1,1 310 310 17,0 110 320 13,0
100 4 6,0 2,7 1,1 360 310 18,0 150 320 14,0
100 4 12,0 1,9 1,1 410 310 19,0 200 320 15,0
125 5¢ 3,0 17,0 2,0 310 340 20,0 110 350 17,0
125 5¢ 6,0 9,6 2,0 360 340 21,0 150 350 18,0
125 5¢ 2,0 6,7 2,0 410 340 23,0 200 350 19,0
150 6" 3,0 33,0 2,8 320 380 27,0 110 375 21,0
150 6" 6,0 18,0 2,8 370 380 29,0 160 375 23,0
150 6" 12,0 13,0 2,8 420 380 31,0 220 375 25,0
200 8" 3,0 41,0 4,7 340 450 40,0 130 430 30,0
200 8" 6,0 23,0 47 400 450 43,0 180 430 31,0
200 8" 12,0 16,0 4,7 460 450 45,0 240 430 34,0
250 10* 3,0 66,0 7,2 350 520 51,0 130 515 38,0
250 10" 6,0 36,0 7,2 410 520 55,0 190 515 41,0
250 10 12,0 25,0 7.2 470 520 58,0 250 515 44,0
300 12¢ 2,0 92,0 13,0 370 570 75,0 140 580 54,0
300 12¢ 4,0 51,0 13,0 440 570 80,0 200 580 59,0
300 12¢ 6,0 36,0 13,0 500 570 85,0 260 580 65,0
350 14 2,0 92,0 16,0 380 630 85,0 150 630 70,0
350 14 4,0 51,0 16,0 450 630 90,0 210 630 75,0
350 14¢ 6,0 35,0 16,0 520 630 95,0 280 630 80,0
400 16" 2,0 223,0 21,0 450 730 125,0 180 680 95,0
400 16“ 4,0 160,0 21,0 500 730 130,0 230 680 100,0
400 16“ 6,0 102,0 21,0 590 730 135,0 320 680 110,0
500 20" 2,0 540,0 33,0 480 830 165,0 190 785 120,0
500 20" 4,0 386,0 33,0 530 830 175,0 240 785 125,0
500 20" 6,0 246,0 33,0 620 830 185,0 330 785 140,0
600 24" 2,0 820,0 69,0 480 950 210,0 190 895 150,0
600 24 4,0 585,0 69,0 530 950 220,0 240 895 160,0
600 24" 6,0 373,0 69,0 620 950 235,0 330 895 175,0
700 28" 1,5 1440,0 94,0 460 1100 260,0 190 1000 180,0
700 28" 2,0 960,0 94,0 500 1100 270,0 220 1000 185,0
700 28"° 4,0 640,0 94,0 570 1100 285,0 290 1000 200,0
800 32" 1,5 1918,0 162,0 460 1260 310,0 230 1115 225,0
800 32" 2,0 1278,0 162,0 500 1260 320,0 230 1115 225,0
800 32" 4,0 852,0 162,0 570 1260 335,0 290 1115 235,0
900 36" 1,5 2449,0 255,0 480 1370 415,0 280 1215 275,0
900 36" 2,0 1633,0 255,0 520 1370 425,0 280 1215 270,0
900 36" 4,0 1088,0 255,0 590 1370 440,0 300 1215 275,0
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mm inch + deg (°) N.m/° N.m/bar mm mm kg mm mm kg
1000 40" 1,5 3 886,0 315,0 690 1260 365,0 760 1260 615,0
1000 40" 2,0 2590,0 315,0 740 1260 380,0 810 1260 630,0
1000 40" 3,0 1727,0 315,0 810 1260 405,0 880 1260 650,0
1100 44" 1,5 4722,0 381,0 690 1370 505,0 760 1370 695,0
1100 44 2,0 3148,0 381,0 740 1370 520,0 810 1370 710,0
1100 44¢ 3,0 2099,0 381,0 810 1370 540,0 880 1370 735,0
1200 48" 1,5 5108,0 543,0 710 1475 635,0 790 1475 775,0
1200 48" 2,0 3405,0 543,0 760 1475 655,0 840 1475 795,0
1200 48" 3,0 2270,0 543,0 830 1475 680,0 910 1475 820,0
1300 52" 1,0 4126,0 642,0 770 1635 740,0 850 1635 940,0
1300 52" 1,5 3 094,0 642,0 810 1635 755,0 890 1635 955,0
1300 52" 3,0 2 063,0 642,0 890 1635 785,0 970 1635 990,0
1400 56" 1,0 5103,0 740,0 770 1735 780,0 850 1735 995,0
1400 56" 1,5 3828,0 740,0 810 1735 800,0 890 1735 1015,0
1400 56" 3,0 2552,0 740,0 890 1735 830,0 970 1735 1050,0
1500 60" 1,0 6 225,0 985,0 810 1835 855,0 890 1835 1165,0
1500 60° 1,5 4 668,0 985,0 850 1835 875,0 930 1835 1185,0
1500 60“ 3,0 3112,0 985,0 930 1835 910,0 1010 1835 1220,0
1600 64 1,0 7497,0 1116,0 850 1995 995,0 930 1995 1325,0
1600 64 1,5 4.498,0 1116,0 930 1995 1035,0 1010 1995 1370,0
1600 64¢ 3,0 3749,0 1116,0 970 1995 1055,0 1050 1995 1390,0
1800 72" 1,0 10 545,0 1400,0 890 2195 1150,0 980 2195 1600,0
1800 72" 1,5 6 327,0 1400,0 970 2195 1195,0 1060 2195 1645,0
1800 72" 3,0 5272,0 1400,0 1010 2195 1220,0 1100 2195 1670,0
2000 80" 1,0 14 320,0 1963,0 910 2395 1.305,0 1010 2395 1850,0
2000 80" 1,5 8592,0 1963,0 990 2395 1355,0 1080 2395 1895,0
2000 80" 3,0 7 160,0 1963,0 1030 2395 1380,0 1120 2395 1925,0
2200 88" 1,0 18 907,0 2362,0 970 2595 1465,0 1070 2595 22450
2200 88" 1,5 11 344,0 2362,0 1050 2595 1520,0 1150 2595 2300,0
2200 88" 3,0 9453,0 2362,0 1090 2595 1545,0 1190 2595 2330,0
2400 96" 1,0 30 269,0 3158,0 1050 2 805 1685,0 1170 2 805 2650,0
2400 96 1,5 18 162,0 3158,0 1130 2 805 1755,0 1240 2 805 2715,0
2400 96 3,0 15135,0 3158,0 1170 2 805 1795,0 1280 2 805 2750,0
2600 104 1,0 38 252,0 4101,0 1090 3065 2015,0 1210 3065 3125,0
2600 104 1,5 22 951,0 4101,0 1170 3065 2100,0 1290 3065 3210,0
2600 104 3,0 19126,0 4101,0 1210 3065 2145,0 1330 3065 3255,0
2800 112¢ 1,0 57 498,0 4730,0 1130 3255 2175,0 1250 3255 3655,0
2800 112¢ 1,5 34 499,0 4730,0 1210 3255 2260,0 1330 3255 3745,0
2800 112¢ 3,0 28 749,0 4730,0 1250 3255 2305,0 1370 3255 3790,0
3000 120" 1,0 34 912,0 6 509,0 1280 3465 2670,0 1410 3465 4240,0
3000 120" 1,5 34 912,0 6 509,0 1280 3465 2670,0 1410 3465 4240,0
3000 120" 3,0 29 093,0 6 509,0 1320 3465 2720,0 1450 3465 4285,0
3200 128" 1,0 70 339,0 7 386,0 1250 3725 2980,0 1390 3725 4.820,0
3200 128" 1,5 42 203,0 7 386,0 1330 3725 3085,0 1470 3725 49250
3200 128" 3,0 35169,0 7 386,0 1370 3725 3140,0 1510 3725 4980,0
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mm inch + deg (°) N.m/® N.m/bar mm mm kg mm mm kg
50 2 6,0 1,6 0,3 260 220 8,0 90 210 6,0
50 2 12,0 0,8 0,3 310 220 8,0 140 210 7,0
65 2" 6,0 1,5 0,5 310 230 10,0 100 230 7,0
65 2y 12,0 0,8 0,5 360 230 10,0 150 230 8,0
80 3" 3,0 21 0,7 310 250 12,0 100 260 10,0
80 3" 6,0 1,3 0,7 350 250 13,0 140 260 11,0
80 3¢ 12,0 0,9 0,7 390 250 13,0 180 260 11,0
100 4 3,0 10,0 1,1 320 310 18,0 110 320 14,0
100 4 6,0 55 1,1 370 310 19,0 160 320 15,0
100 4 12,0 3,8 1,1 420 310 20,0 210 320 16,0
125 5¢ 3,0 35,0 2,0 320 340 21,0 110 350 17,0
125 5¢ 6,0 19,0 2,0 370 340 22,0 160 350 19,0
125 5¢ 12,0 13,0 2,0 420 340 24,0 210 350 20,0
150 6" 3,0 66,0 2,8 320 380 32,0 120 375 22,0
150 6" 6,0 37,0 2,8 380 380 34,0 180 375 25,0
150 6" 12,0 25,0 2,8 430 380 36,0 230 375 27,0
200 8" 3,0 83,0 6,3 350 450 42,0 140 430 31,0
200 8" 6,0 46,0 6,3 410 450 45,0 190 430 34,0
200 8 12,0 32,0 6,3 460 450 48,0 250 430 37,0
250 10¢ 3,0 132,0 9,6 350 520 53,0 140 515 41,0
250 10¢ 6,0 73,0 9,6 410 520 57,0 200 515 44,0
250 10¢ 12,0 51,0 9,6 480 520 60,0 260 515 48,0
300 12¢ 2,0 186,0 13,0 380 570 85,0 150 580 57,0
300 12¢ 4,0 103,0 13,0 440 570 90,0 220 580 65,0
300 12¢ 6,0 71,0 13,0 510 570 95,0 280 580 70,0
350 14¢ 2,0 185,0 16,0 390 630 95,0 150 630 70,0
350 14¢ 4,0 103,0 16,0 460 630 105,0 220 630 80,0
350 14¢ 6,0 71,0 16,0 530 630 110,0 300 630 85,0
400 16“ 2,0 449,0 32,0 460 730 140,0 200 680 100,0
400 16“ 4,0 321,0 32,0 510 730 150,0 240 680 105,0
400 16 6,0 204,0 32,0 610 730 160,0 340 680 120,0
500 20" 2,0 924,0 49,0 490 830 175,0 200 785 125,0
500 20" 4,0 660,0 49,0 540 830 180,0 240 785 135,0
500 20 6,0 420,0 49,0 640 830 200,0 340 785 150,0
600 24 2,0 1401,0 70,0 490 950 235,0 210 895 160,0
600 24 4,0 1001,0 70,0 540 950 245,0 250 895 170,0
600 24 6,0 637,0 70,0 640 950 265,0 350 895 190,0
700 28" 1,5 2461,0 125,0 470 1100 315,0 230 1000 210,0
700 28" 2,0 1640,0 125,0 520 1100 330,0 240 1000 215,0
700 28" 4,0 1094,0 125,0 590 1100 345,0 310 1000 235,0
800 32¢ 1,5 3275,0 163,0 480 1260 400,0 230 1115 250,0
800 32¢ 2,0 2184,0 163,0 530 1260 415,0 250 1115 255,0
800 32¢ 4,0 1456,0 163,0 600 1260 435,0 320 1115 275,0
900 36" 1,5 4182,0 256,0 500 1370 550,0 280 1285 320,0
900 36" 2,0 2788,0 256,0 550 1370 570,0 280 1285 320,0
900 36" 4,0 1859,0 256,0 620 1370 595,0 330 1285 340,0
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mm inch + deg (°) N.m/° N.m/bar mm mm kg mm mm kg
1000 40¢ 1,5 3 886,0 315,0 930 1290 670,0 1000 1290 805,0
1000 40¢ 2,0 3895,0 315,0 980 1290 695,0 1050 1290 830,0
1000 40¢ 3,0 2596,0 315,0 1060 1290 730,0 1120 1290 860,0
1100 44 1,5 7 098,0 458,0 970 1370 740,0 1040 1370 940,0
1100 44 2,0 4732,0 458,0 1020 1370 760,0 1090 1370 960,0
1100 44° 3,0 3155,0 458,0 1100 1370 795,0 1170 1370 995,0
1200 48" 1,5 7 676,0 543,0 1050 1505 1035,0 1130 1505 1180,0
1200 48" 2,0 5118,0 543,0 1100 1505 1060,0 1180 1505 1205,0
1200 48" 3,0 3412,0 543,0 1180 1505 1095,0 1260 1505 1245,0
1300 52" 1,0 6 200,0 751,0 1110 1695 1275,0 1190 1695 1545,0
1300 52" 1,5 6210,0 751,0 1160 1695 1315,0 1240 1695 1585,0
1300 52" 3,0 4140,0 751,0 1240 1695 1370,0 1320 1695 1640,0
1400 56" 1,0 10 240,0 865,0 1140 1795 1440,0 1220 1795 1765,0
1400 56" 1,5 7 680,0 865,0 1180 1795 1470,0 1260 1795 1795,0
1400 56" 3,0 5120,0 865,0 1260 1795 1530,0 1340 1795 1855,0
1500 60" 1,0 12 485,0 1128,0 1180 1895 1595,0 1260 1895 1980,0
1500 60° 1,5 9 364,0 1128,0 1220 1895 1630,0 1300 1895 2015,0
1500 60“ 3,0 6243,0 1128,0 1300 1895 1690,0 1380 1895 2075,0
1600 64 1,0 15 039,0 1277,0 1240 2 055 1860,0 1320 2 055 2270,0
1600 64¢ 1,5 9024,0 1277,0 1320 2 055 1930,0 1400 2 055 2340,0
1600 64 3,0 7 520,0 1277,0 1360 2 055 1965,0 1440 2 055 2380,0
1800 72" 1,0 21108,0 1601,0 1300 2 255 2280,0 1390 2255 2915,0
1800 72" 1,5 12 665,0 1601,0 1380 2 255 2 365,0 1470 2 255 3000,0
1800 72" 3,0 10 554,0 1601,0 1420 2 255 2405,0 1510 2255 3040,0
2000 80" 1,0 28 666,0 2455,0 1420 2 455 2705,0 1510 2455 3570,0
2000 80" 1,5 17 190,0 2455,0 1500 2 455 27950 1590 2455 3660,0
2000 80" 3,0 14 333,0 2455,0 1540 2455 2840,0 1630 2455 3705,0
2200 88" 1,0 37 841,0 2954,0 1480 2715 3025,0 1580 2715 4185,0
2200 88" 1,5 22705,0 2954,0 1560 2715 3130,0 1660 2715 4290,0
2200 88" 3,0 18 921,0 2954,0 1600 2715 3185,0 1700 2715 4.340,0
2400 96" 1,0 40 350,0 3508,0 1520 2925 3915,0 1640 2925 5085,0
2400 96 1,5 24 210,0 3508,0 1600 2925 4035,0 1720 2925 5200,0
2400 96" 3,0 20 175,0 3508,0 1640 2925 4095,0 1760 2925 5260,0
2600 104 1,0 63 798,0 49240 1620 3125 4600,0 1740 3125 6 110,0
2600 104 1,5 38 279,0 49240 1700 3125 47450 1820 3125 6 255,0
2600 104 3,0 31899,0 4924,0 1740 3125 4.820,0 1860 3125 6 325,0
2800 112¢ 1,0 95 886,0 5678,0 1720 3315 5145,0 1840 3315 6 950,0
2800 112¢ 1,5 57 532,0 5678,0 1800 3315 5300,0 1920 3315 7 100,0
2800 112¢ 3,0 47 943,0 5678,0 1840 3315 5380,0 1960 3315 7 180,0
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mm inch + deg (°) N.m/® N.m/bar mm mm kg mm mm kg
50 2¢ 6,0 1,6 0,4 260 220 12,0 110 235 9,0
50 2¢ 12,0 0,8 0,4 310 220 12,0 150 235 9,0
65 2" 6,0 1,5 0,6 310 230 14,0 110 255 10,0
65 2y 12,0 0,8 0,6 360 230 15,0 160 255 11,0
80 3¢ 3,0 2,1 0,8 310 250 16,0 110 270 13,0
80 3¢ 6,0 1,3 0,8 350 250 17,0 150 270 13,0
80 3¢ 12,0 0,9 0,8 390 250 18,0 190 270 14,0
100 4 3,0 10,0 1,4 330 310 25,0 120 330 18,0
100 4 6,0 55 1,4 380 310 27,0 170 330 20,0
100 4 12,0 3,8 1,4 430 310 28,0 220 330 21,0
125 5¢ 3,0 35,0 2,7 330 340 29,0 140 360 23,0
125 5¢ 6,0 19,0 2,7 380 340 31,0 170 360 24,0
125 5¢ 12,0 13,0 2,7 430 340 33,0 220 360 26,0
150 6" 3,0 66,0 3,8 330 380 38,0 140 395 30,0
150 6" 6,0 37,0 3,8 390 380 41,0 180 395 32,0
150 6" 12,0 25,0 3,8 440 380 44,0 230 395 35,0
200 8" 3,0 83,0 6,3 360 450 55,0 140 450 40,0
200 8" 6,0 46,0 6,3 420 450 59,0 200 450 43,0
200 8" 12,0 32,0 6,3 470 450 60,0 260 450 47,0
250 10 3,0 132,0 9,6 360 520 70,0 150 535 52,0
250 10 6,0 73,0 9,6 420 520 75,0 210 535 56,0
250 10¢ 12,0 51,0 9,6 490 520 80,0 270 535 60,0
300 12" 2,0 280,0 20,0 410 570 105,0 190 585 75,0
300 12" 4,0 156,0 20,0 470 570 110,0 230 585 80,0
300 12" 6,0 108,0 20,0 540 570 120,0 290 585 85,0
350 14¢ 2,0 279,0 24,0 400 630 120,0 190 645 95,0
350 14¢ 4,0 155,0 24,0 470 630 130,0 230 645 100,0
350 14¢ 6,0 107,0 24,0 540 630 140,0 310 645 110,0
400 16“ 2,0 449,0 32,0 480 730 195,0 220 705 130,0
400 16" 4,0 321,0 32,0 530 730 200,0 260 705 135,0
400 16" 6,0 204,0 32,0 630 730 215,0 360 705 150,0
500 20" 2,0 1019,0 49,0 500 830 270,0 230 810 195,0
500 20" 4,0 728,0 49,0 550 830 280,0 270 810 200,0
500 20" 6,0 463,0 49,0 650 830 300,0 370 810 220,0
600 24" 2,0 1546,0 93,0 520 970 385,0 250 990 270,0
600 24" 4,0 1104,0 93,0 570 970 400,0 280 990 280,0
600 24" 6,0 703,0 93,0 670 970 430,0 380 990 305,0
700 28" 1,5 3742,0 126,0 510 1140 600,0 250 1175 380,0
700 28" 2,0 2495,0 126,0 560 1140 625,0 280 1175 395,0
700 28" 4,0 1663,0 126,0 640 1140 655,0 360 1175 430,0
800 32¢ 1,5 4979,0 204,0 530 1300 805,0 300 1295 515,0
800 32¢ 2,0 3320,0 204,0 580 1300 830,0 300 1295 515,0
800 32¢ 4,0 2213,0 204,0 660 1300 870,0 380 1295 555,0
900 36" 1,5 6 356,0 308,0 910 1245 985,0 1010 1245 1355,0
900 36 2,0 4237,0 308,0 960 1245 1015,0 1 060 1245 1380,0
900 36 4,0 2825,0 308,0 1040 1245 1060,0 1130 1245 1420,0
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mm inch + deg (°) N.m/° N.m/bar mm mm kg mm mm kg
1000 40 1,5 7 807,0 442,0 980 1350 1040,0 1080 1350 1480,0
1000 40 2,0 5205,0 4420 1030 1350 1075,0 1130 1350 1510,0
1000 40 3,0 3470,0 4420 1100 1350 1120,0 1200 1350 1555,0
1100 44 1,5 9460,0 611,0 1020 1520 1345,0 1120 1520 1900,0
1100 44 2,0 6 306,0 611,0 1070 1520 1385,0 1170 1520 1940,0
1100 44 3,0 4204,0 611,0 1140 1520 1440,0 1250 1520 2005,0
1200 48" 1,5 10 231,0 724,0 1060 1625 1410,0 1160 1625 2085,0
1200 48" 2,0 6 821,0 724,0 1110 1625 1450,0 1210 1625 2125,0
1200 48 3,0 45470 7240 | 1180 1625 1510,0 1290 1625 2185,0
1300 52" 1,0 12 323,0 858,0 1200 1755 1745,0 1310 1755 2540,0
1300 52" 1,5 9243,0 858,0 1240 1755 1785,0 1350 1755 2580,0
1300 52" 3,0 6 162,0 858,0 1320 1755 1860,0 1430 1755 2655,0
1400 56" 1,0 25041,0 1237,0 1320 1855 2125,0 1440 1855 3015,0
1400 56" 1,5 18 781,0 1237,0 1360 1855 2170,0 1480 1855 3 060,0
1400 56" 3,0 12521,0 1237,0 1450 1855 2260,0 1570 1855 3155,0
1500 60" 1,0 30 530,0 1412,0 1380 1955 24750 1500 1955 3555,0
1500 60“ 1,5 22 898,0 1412,0 1420 1955 2520,0 1550 1955 3615,0
1500 60“ 3,0 15 265,0 1412,0 1510 1955 2625,0 1630 1955 3710,0
1600 64° 1,0 36 770,0 1598,0 1440 2 055 2885,0 1570 2 055 4105,0
1600 64¢ 1,5 22 062,0 1598,0 1520 2 055 2995,0 1650 2 055 4215,0
1600 64 3,0 18 385,0 1598,0 1570 2 055 3 055,0 1690 2 055 4 265,0
1800 72" 1,0 51518,0 2402,0 1560 2315 4330,0 1700 2315 5635,0
1800 72" 1,5 30911,0 2402,0 1640 2315 4 455,0 1780 2315 5765,0
1800 724 3,0 25759,0 24020 | 1690 2315 4530,0 1830 2315 5840,0
2000 80" 1,0 69 966,0 29450 1620 2515 4675,0 1770 2515 6 450,0
2000 80" 1,5 41 980,0 29450 1700 2515 4815,0 1860 2515 6 605,0
2000 80" 3,0 34 983,0 29450 1750 2515 4.890,0 1900 2515 6 670,0
2200 88« 1,0 92 883,0 4137,0 1760 2715 5405,0 1920 2715 7 850,0
2200 88" 15 55730,0  4137,0 1840 2715 5565,0 2010 2715 8020,0
2200 88" 3,0 464410 41370 1890 2715 5 655,0 2 050 2715 8100,0
2400 96" 1,0 99 037,0 4913,0 1900 2985 6920,0 2080 2985 9645,0
2400 96 1,5 59 422,0 4913,0 1980 2985 7 105,0 2160 2985 9825,0
2400 96" 3,0 49 519,0 4913,0 2030 2985 7210,0 2200 2985 9920,0
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mm inch + deg (°) N.m/® N.m/bar mm mm kg mm mm kg
50 2¢ 6,0 1,6 0,4 260 220 12,0 110 235 9,0
50 2¢ 12,0 0,8 0,4 310 220 12,0 150 235 9,0
65 2" 6,0 1,5 0,6 310 230 14,0 110 255 10,0
65 2" 12,0 0,8 0,6 360 230 15,0 160 255 11,0
80 3 3,0 3,2 0,8 310 250 17,0 120 270 13,0
80 3 6,0 1,9 0,8 350 250 17,0 160 270 14,0
80 3 12,0 1,4 0,8 390 250 18,0 200 270 14,0
100 4* 3,0 15,0 1,4 340 310 29,0 130 330 19,0
100 4* 6,0 8,4 1,4 390 310 31,0 180 330 20,0
100 4 12,0 5,8 1,4 440 310 32,0 230 330 22,0
125 5* 3,0 53,0 2,7 340 340 34,0 140 360 24,0
125 5" 6,0 29,0 2,7 390 340 36,0 180 360 25,0
125 5¢ 12,0 20,0 2,7 440 340 38,0 240 360 28,0
150 6" 3,0 100,0 3,8 350 380 45,0 140 395 31,0
150 6" 6,0 56,0 3,8 400 380 48,0 190 395 34,0
150 6" 12,0 39,0 3,8 460 380 51,0 250 395 37,0
200 8" 3,0 126,0 6,4 370 450 65,0 150 450 41,0
200 8" 6,0 70,0 6,4 430 450 65,0 210 450 45,0
200 8" 12,0 48,0 6,4 490 450 70,0 270 450 49,0
250 10¢ 3,0 199,0 14,0 380 520 90,0 190 545 65,0
250 10¢ 6,0 111,0 14,0 440 520 95,0 220 545 65,0
250 10¢ 12,0 77,0 14,0 510 520 100,0 290 545 75,0
300 12¢ 2,0 280,0 20,0 420 570 125,0 190 600 85,0
300 12¢ 4,0 156,0 20,0 490 570 135,0 240 600 90,0
300 12¢ 6,0 108,0 20,0 560 570 145,0 310 600 100,0
350 14 2,0 279,0 24,0 430 630 160,0 190 660 105,0
350 14" 4,0 155,0 24,0 500 630 170,0 260 660 115,0
350 14* 6,0 107,0 24,0 570 630 180,0 330 660 120,0
400 16* 2,0 678,0 43,0 520 750 255,0 240 750 155,0
400 16" 4,0 484,0 43,0 570 750 265,0 290 750 165,0
400 16" 6,0 308,0 43,0 670 750 285,0 390 750 180,0
500 20" 2,0 1407,0 65,0 540 860 395,0 260 885 240,0
500 20" 4,0 1005,0 65,0 590 860 405,0 310 885 255,0
500 20" 6,0 640,0 65,0 690 860 430,0 410 885 280,0
600 24 2,0 2133,0 116,0 560 990 585,0 300 1050 355,0
600 24" 4,0 1523,0 116,0 610 990 600,0 330 1050 365,0
600 24* 6,0 969,0 116,0 710 990 635,0 430 1050 400,0
700 28" 1,5 4778,0 157,0 560 1150 755,0 300 1190 435,0
700 28" 2,0 3185,0 157,0 610 1150 780,0 330 1190 450,0
700 28" 4,0 2123,0 157,0 680 1150 815,0 410 1190 490,0
800 32" 1,5 6 354,0 245,0 580 1320 70,0 350 1375 645,0
800 32" 2,0 4236,0 245,0 630 1320 100,0 350 1375 650,0
800 32" 4,0 2824,0 245,0 700 1320 145,0 430 1375 695,0
900 36" 1,5 8 108,0 411,0 1040 1305 100,0 1140 1305 1535,0
900 36" 2,0 5405,0 411,0 1090 1305 135,0 1190 1305 1570,0
900 36" 4,0 3604,0 411,0 1160 1305 185,0 1270 1305 1625,0
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mm inch  *deg (°) N.m/° N.m/bar mm mm kg mm mm kg
1000 40° 1,5 9753,0 568,0 1140 1410 415,0 1260 1410 2075,0
1000 40° 2,0 6 502,0 568,0 1190 1410 1455,0 1310 1410 2115,0
1000 40° 3,0 4335,0 568,0 1270 1410 1515,0 1390 1410 2175,0
1100 44¢ 1,5 11 849,0 765,0 1200 1580 1765,0 1330 1580 2610,0
1100 44 2,0 7 899,0 765,0 1250 1580 1815,0 1380 1580 2655,0
1100 44 3,0 5266,0 765,0 1330 1580 1885,0 1460 1580 2730,0
1200 48" 1,5 12767,0 904,0 1240 1685 2040,0 1380 1685 3105,0
1200 48" 2,0 8511,0 904,0 1290 1685 2090,0 1430 1685 3155,0
1200 48" 3,0 5674,0 904,0 1370 1685 2170,0 1510 1685 3235,0
1300 52" 1,0 12 396,0 1071,0 1360 1815 2525,0 1500 1815 3605,0
1300 52" 1,5 9297,0 1071,0 1400 1815 2570,0 1540 1815 3650,0
1300 52" 3,0 6 198,0 1071,0 1490 1815 2670,0 1630 1815 3750,0
1400 56" 1,0 249390 14810 1400 1915 2865,0 1550 1915 41250
1400 56 1,5 18 704,0 1481,0 1 440 1915 2915,0 1590 1915 4175,0
1400 56 3,0 12 469,0 1481,0 1530 1915 3025,0 1670 1915 4 280,0
1500 60" 1,0 30413,0 1690,0 1460 2015 3400,0 1610 2015 4830,0
1500 60" 1,5 22 810,0 1690,0 1500 2015 3455,0 1650 2015 4 885,0
1500 60" 3,0 15 207,0 1690,0 1590 2015 3575,0 1740 2015 5005,0
1600 64 1,0 36 638,0 1913,0 1540 2115 3775,0 1700 2115 5615,0
1600 64" 1,5 21983,0 1913,0 1620 2115 3895,0 1790 2115 5745,0
1600 64 3,0 18 319,0 1913,0 1670 2115 3 965,0 1830 2115 5805,0
1800 72" 1,0 51 354,0 2996,0 1740 2375 5825,0 1920 2375 7 650,0
1800 72" 1,5 30813,0 2996,0 1820 2375 5970,0 2 000 2375 7 790,0
1800 72" 3,0 25677,0 2996,0 1870 2375 6 050,0 2 040 2375 7 860,0
2000 80" 1,0 120 729,0 3678,0 1940 2635 7 295,0 2130 2635 9710,0
2000 80" 1,5 72 437,0 3678,0 2030 2635 7 490,0 2220 2635 9910,0
2000 80" 3,0 60 364,0 3678,0 2070 2635 7 580,0 2 260 2635 9995,0
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mm inch + deg (°) N.m/® N.m/bar mm mm kg mm mm kg
50 2 6,0 2,4 0,5 260 240 17,0 130 235 12,0
50 2¢ 12,0 1,2 0,5 310 240 18,0 160 235 13,0
65 2" 6,0 23 0,8 310 250 20,0 140 255 15,0
65 2" 12,0 1,2 0,8 360 250 21,0 180 255 16,0
80 3¢ 3,0 3,2 1,1 310 270 22,0 140 270 18,0
80 3¢ 6,0 1,9 1.1 350 270 23,0 170 270 18,0
80 3¢ 12,0 1,4 1,1 390 270 24,0 210 270 19,0
100 4 3,0 20,0 1,8 340 330 43,0 140 375 28,0
100 4 6,0 11,0 1,8 390 330 45,0 200 375 31,0
100 4 12,0 7.8 1,8 450 330 48,0 250 375 34,0
125 5¢ 3,0 71,0 3,4 340 360 54,0 170 410 40,0
125 5¢ 6,0 40,0 3,4 400 360 58,0 200 410 42,0
125 5¢ 12,0 27,0 3,4 450 360 60,0 250 410 45,0
150 6“ 3,0 135,0 5,8 370 400 70,0 190 440 50,0
150 6“ 6,0 75,0 5,8 430 400 75,0 220 440 52,0
150 6“ 12,0 52,0 5,8 490 400 80,0 280 440 57,0
200 8" 3,0 169,0 9,6 390 480 105,0 190 515 70,0
200 8" 6,0 94,0 9,6 460 480 115,0 240 515 75,0
200 8" 12,0 65,0 9,6 520 480 120,0 300 515 85,0
250 10¢ 3,0 268,0 17,0 400 550 160,0 220 635 110,0
250 10¢ 6,0 149,0 17,0 470 550 170,0 260 635 115,0
250 10¢ 12,0 103,0 17,0 530 550 180,0 320 635 125,0
300 12¢ 2,0 375,0 24,0 440 600 195,0 220 695 125,0
300 12¢ 4,0 209,0 24,0 510 600 210,0 280 695 135,0
300 12¢ 6,0 144.,0 24,0 590 600 220,0 350 695 145,0
350 14 2,0 374,0 33,0 470 660 285,0 250 765 180,0
350 14 4,0 208,0 33,0 540 660 300,0 310 765 190,0
350 14 6,0 144,0 33,0 620 660 315,0 380 765 205,0
400 16" 2,0 908,0 43,0 560 780 415,0 280 830 240,0
400 16 4,0 649,0 43,0 610 780 425,0 330 830 250,0
400 16 6,0 413,0 43,0 710 780 450,0 440 830 275,0
500 20" 2,0 1787,0 82,0 580 900 600,0 300 940 345,0
500 20" 4,0 1276,0 82,0 630 900 620,0 350 940 365,0
500 20" 6,0 812,0 82,0 730 900 650,0 460 940 400,0
600 24" 2,0 2708,0 139,0 600 1050 885,0 350 1125 510,0
600 24" 4,0 1934,0 139,0 650 1050 910,0 370 1125 520,0
600 24" 6,0 1231,0 139,0 750 1050 955,0 480 1125 575,0
700 28" 1,5 6 840,0 221,0 600 1180 1150,0 390 1240 660,0
700 28" 2,0 4560,0 221,0 660 1180 1185,0 390 1240 665,0
700 28" 4,0 3 040,0 221,0 740 1180 1235,0 460 1240 710,0
800 32¢ 1,5 9095,0 327,0 620 1370 1615,0 440 1435 940,0
800 32¢ 2,0 6 063,0 327,0 680 1370 1660,0 440 1435 950,0
800 32¢ 4,0 4042,0 327,0 760 1370 1720,0 480 1435 985,0
900 36" 1,5 11 547,0 461,0 1280 1305 1675,0 1400 1305 2330,0
900 36" 2,0 7 698,0 461,0 1340 1305 1725,0 1450 1305 2 370,0
900 36" 4,0 5132,0 461,0 1420 1305 1790,0 1530 1305 2440,0
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mm inch + deg (°) N.m/° N.m/bar mm mm kg mm mm kg
1000 40 1,5 13 658,0 632,0 1390 1410 2030,0 1510 1410 2915,0
1000 40 2,0 9105,0 632,0 1440 1410 2085,0 1570 1410 2970,0
1000 40 3,0 6 070,0 632,0 1520 1410 2160,0 1650 1410 3 050,0
1100 44 1,5 16 593,0 918,0 1470 1580 2575,0 1590 1580 3615,0
1100 44 2,0 11 062,0 918,0 1520 1580 2635,0 1650 1580 3685,0
1100 44° 3,0 7 375,0 918,0 1600 1580 2730,0 1730 1580 3780,0
1200 48" 1,5 17 835,0 1083,0 1530 1685 3135,0 1670 1685 4 405,0
1200 48" 2,0 11 890,0 1083,0 1580 1685 3205,0 1720 1685 4470,0
1200 48" 3,0 7927,0 1083,0 1660 1685 3315,0 1800 1685 4 575,0
1300 52" 1,0 31961,0 1284,0 1660 1815 3870,0 1810 1815 5315,0
1300 52" 1,5 23971,0 1284,0 1700 1815 3930,0 1850 1815 5370,0
1300 52" 3,0 15981,0 1284,0 1790 1815 4060,0 1940 1815 5505,0
1400 56" 1,0 51 468,0 1722,0 1730 1915 4755,0 1880 1915 6 405,0
1400 56" 1,5 38 601,0 1722,0 1770 1915 4825,0 1920 1915 6475,0
1400 56" 3,0 25734,0 1722,0 1860 1915 4975,0 2010 1915 6 625,0
1500 60" 1,0 62 788,0 1966,0 1790 2015 5300,0 1940 2015 7 070,0
1500 60* 1,5 47 091,0 1966,0 1830 2015 5380,0 1990 2015 7 160,0
1500 60“ 3,0 31394,0 1966,0 1920 2015 5540,0 2070 2015 7 305,0
1600 64¢ 1,0 75 655,0 2385,0 1850 2175 6 225,0 2010 2175 8 345,0
1600 64 1,5 45 393,0 2385,0 1930 2175 6400,0 2100 2175 8 530,0
1600 64 3,0 37 828,0 2385,0 1980 2175 6495,0 2 140 2175 8615,0
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mm inch + deg (°) N.m/® N.m/bar mm mm kg mm mm kg
50 2¢ 6,0 2,4 0,5 280 270 17,0 130 235 12,0
50 2¢ 12,0 1,2 0,5 330 270 18,0 160 235 13,0
65 2" 6,0 3,1 0,8 330 280 20,0 140 255 15,0
65 2" 12,0 1,6 0,8 390 280 22,0 180 255 16,0
80 3¢ 3,0 4,3 1,1 340 300 23,0 140 270 18,0
80 3¢ 6,0 2,6 1,1 380 300 24,0 170 270 18,0
80 3¢ 12,0 1,8 1,1 420 300 25,0 210 270 19,0
100 4 3,0 26,0 2,3 360 370 44,0 160 375 30,0
100 4« 6,0 14,0 2,3 420 370 47,0 200 375 32,0
100 4« 12,0 9,9 2,3 470 370 50,0 250 375 35,0
125 5¢ 3,0 90,0 41 340 390 59,0 190 410 42,0
125 5¢ 6,0 50,0 4.1 400 390 65,0 210 410 44,0
125 5¢ 12,0 35,0 4.1 460 390 70,0 270 410 48,0
150 6" 3,0 170,0 6,7 370 440 75,0 210 440 52,0
150 6" 6,0 95,0 6,7 430 440 80,0 240 440 55,0
150 6" 12,0 66,0 6,7 490 440 85,0 300 440 60,0
200 8 3,0 212,0 11,0 420 520 120,0 220 515 80,0
200 8 6,0 118,0 11,0 480 520 125,0 250 515 85,0
200 8 12,0 82,0 11,0 550 520 130,0 320 515 95,0
250 10" 3,0 337,0 19,0 420 570 180,0 250 660 130,0
250 10" 6,0 187,0 19,0 490 570 190,0 270 660 135,0
250 10" 12,0 129,0 19,0 560 570 200,0 340 660 145,0
300 12 2,0 544.0 27,0 470 640 2450 260 725 165,0
300 12 4,0 302,0 27,0 540 640 260,0 310 725 175,0
300 12¢ 6,0 209,0 27,0 620 640 275,0 380 725 190,0
350 14 2,0 539,0 33,0 510 720 350,0 270 790 225,0
350 14¢ 4,0 300,0 33,0 590 720 370,0 330 790 240,0
350 14 6,0 207,0 33,0 670 720 390,0 410 790 255,0
400 16“ 2,0 1129,0 53,0 590 840 510,0 310 870 315,0
400 16" 4,0 807,0 53,0 640 840 525,0 360 870 330,0
400 16" 6,0 513,0 53,0 740 840 550,0 460 870 355,0
500 20¢ 2,0 2288,0 98,0 610 960 705,0 370 965 450,0
500 20" 4,0 1634,0 98,0 660 960 725,0 390 965 460,0
500 20" 6,0 1040,0 98,0 770 960 765,0 490 965 495,0
600 24¢ 2,0 3445,0 185,0 630 1120 1080,0 460 1170 730,0
600 24" 4,0 2 460,0 185,0 680 1120 1105,0 460 1170 730,0
600 24" 6,0 1566,0 185,0 790 1120 1160,0 510 1170 755,0
700 28" 1,5 6 061,0 281,0 620 1220 1320,0 500 1275 885,0
700 28" 2,0 4041,0 281,0 680 1220 1355,0 500 1275 885,0
700 28" 4,0 2694,0 281,0 760 1220 1400,0 500 1275 885,0
800 32¢ 1,5 8 074,0 405,0 1420 1260 2250,0 1 560 1260 3055,0
800 32" 2,0 5383,0 405,0 1480 1260 2300,0 1620 1260 3110,0
800 32" 4,0 3589,0 405,0 1560 1260 2370,0 1700 1260 3180,0
900 36" 1,5 10 282,0 509,0 1 560 1365 2730,0 1710 1365 3760,0
900 36" 2,0 6 855,0 509,0 1620 1365 2785,0 1770 1365 3820,0
900 36¢ 4,0 4570,0 509,0 1700 1365 2 865,0 1850 1365 3900,0
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mm inch + deg (°) N.m/® N.m/bar mm mm kg mm mm kg
1000 40¢ 1,5 13 561,0 754,0 1670 1470 3435,0 1830 1470 4780,0
1000 40 2,0 9 040,0 754,0 1720 1470 3500,0 1890 1470 4855,0
1000 40¢ 3,0 6 027,0 754,0 1800 1470 3600,0 1970 1470 4950,0
1100 44 1,5 16 378,0 1062,0 1770 1580 4.380,0 1850 1580 3800,0
1100 44 2,0 10 918,0 1062,0 1820 1580 4 .455,0 1900 1580 3870,0
1100 44 3,0 7279,0 1062,0 1900 1580 4570,0 1980 1580 3980,0
1200 48" 1,5 17 728,0 1259,0 1870 1685 5050,0 2 050 1685 6 890,0
1200 48" 2,0 11 819,0 1259,0 1920 1685 5130,0 2110 1685 6 985,0
1200 48" 3,0 7879,0 1259,0 2 000 1685 5265,0 2190 1685 7115,0
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mm inch + deg (°) N.m/° N.m/bar mm mm kg mm mm kg
50 2¢ 6,0 0,8 0,3 290 245 10,0 130 250 9,0
50 2¢ 12,0 0,4 0,3 320 245 10,0 210 250 10,0
65 2% 6,0 0,8 0,5 340 270 13,0 140 275 11,0
65 2" 12,0 0,4 0,5 370 270 13,0 230 275 12,0
80 3" 3,0 1,0 0,7 330 270 16,0 120 275 12,0
80 3¢ 6,0 0,6 0,7 340 270 16,0 180 275 13,0
80 3¢ 12,0 0,4 0,7 370 270 16,0 260 275 15,0
100 4 3,0 4,9 1,1 350 340 23,0 140 345 18,0
100 4 6,0 2,7 1.1 370 340 23,0 200 345 20,0
100 4 12,0 1,9 1.1 410 340 24,0 300 345 22,0
125 5" 3,0 17,0 2,0 350 365 27,0 140 370 21,0
125 5¢ 6,0 9,6 2,0 370 365 27,0 210 370 23,0
125 5¢ 12,0 6,7 2,0 410 365 28,0 310 370 26,0
150 6" 3,0 33,0 2,8 360 410 39,0 150 415 31,0
150 6" 6,0 18,0 2,8 380 410 39,0 220 415 33,0
150 6" 12,0 13,0 2,8 420 410 41,0 330 415 38,0
200 8" 3,0 41,0 47 380 445 50,0 150 455 37,0
200 8" 6,0 23,0 47 400 445 50,0 240 455 41,0
200 8" 12,0 16,0 47 450 445 51,0 360 455 47,0
250 10¢ 3,0 66,0 7,2 410 560 70,0 180 570 52,0
250 10¢ 6,0 36,0 7,2 440 560 70,0 260 570 57,0
250 10¢ 12,0 25,0 7,2 500 560 75,0 400 570 65,0
300 12¢ 2,0 92,0 13,0 420 610 100,0 180 620 75,0
300 12¢ 4,0 51,0 13,0 440 610 100,0 260 620 80,0
300 12¢ 6,0 36,0 13,0 460 610 95,0 360 620 90,0
350 14* 2,0 92,0 16,0 420 660 110,0 180 670 85,0
350 14 4,0 51,0 16,0 440 660 110,0 270 670 95,0
350 14 6,0 35,0 16,0 470 660 110,0 380 670 105,0
400 16 2,0 223,0 21,0 510 740 165,0 240 750 135,0
400 16“ 4,0 160,0 21,0 540 740 170,0 290 750 140,0
400 16¢ 6,0 102,0 21,0 570 740 170,0 420 750 155,0
500 20¢ 2,0 379,0 32,0 580 840 215,0 280 850 175,0
500 20¢ 4,0 270,0 32,0 610 840 220,0 330 850 180,0
500 20“ 6,0 172,0 32,0 640 840 220,0 440 850 195,0
600 24 2,0 575,0 46,0 600 940 275,0 300 950 220,0
600 24¢ 4,0 411,0 46,0 640 940 280,0 360 950 230,0
600 24 6,0 261,0 46,0 680 940 280,0 460 950 245,0
700 28" 1,5 1010,0 62,0 640 1050 400,0 330 1060 310,0
700 28" 2,0 674,0 620,0 650 1050 395,0 350 1060 315,0
700 28" 4,0 449,0 62,0 690 1050 400,0 420 1060 325,0
800 32" 1,5 1346,0 121,0 660 1150 475,0 360 1160 380,0
800 32¢ 2,0 897,0 121,0 670 1150 470,0 380 1160 380,0
800 32° 4,0 598,0 121,0 720 1150 480,0 450 1160 390,0
900 36 1,5 1719,0 153,0 700 1350 630,0 390 1360 495,0
900 36" 2,0 1146,0 153,0 720 1350 630,0 410 1360 500,0
900 36" 4,0 764,0 153,0 770 1350 640,0 500 1360 520,0
1000 40 1,5 1938,0 189,0 900 1445 920,0 840 1445 915,0
1000 40 2,0 1292,0 189,0 910 1445 920,0 860 1445 915,0
1000 40 3,0 862,0 189,0 940 1445 920,0 890 1445 920,0
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mm inch + deg (°) N.m/° N.m/bar mm mm kg mm mm kg
1100 44" 1,5 2 356,0 229,0 920 1540 1015,0 870 1540 1010,0
1100 44" 2,0 1571,0 229,0 940 1540 1020,0 880 1540 1010,0
1100 44 3,0 1047,0 229,0 970 1540 1020,0 920 1540 1015,0
1200 48" 1,5 2549,0 271,0 990 1650 1380,0 910 1650 1360,0
1200 48" 2,0 1699,0 271,0 1000 1650 1375,0 930 1650 1365,0
1200 48 3,0 1133,0 271,0 1040 1650 1385,0 960 1650 1370,0
1300 52¢ 1,0 1708,0 429,0 990 1815 1560,0 960 1815 1570,0
1300 52¢ 1,5 1281,0 429,0 1010 1815 1565,0 980 1815 1575,0
1300 52¢ 3,0 569,0 429,0 1070 1815 1570,0 1030 1815 1575,0
1400 56" 1,0 2111,0 495,0 990 1915 1650,0 960 1915 1660,0
1400 56" 1,5 1584,0 495,0 1010 1915 1655,0 980 1915 1665,0
1400 56" 3,0 704,0 495,0 1070 1915 1660,0 1040 1915 1670,0
1500 60" 1,0 2575,0 565,0 1100 2015 1885,0 1040 2015 1905,0
1500 60" 1,5 2331,0 563,0 1120 2015 1890,0 1060 2015 1910,0
1500 60" 3,0 1036,0 563,0 1180 2015 1890,0 1130 2015 1915,0
1600 64" 1,0 3743,0 637,0 1120 2115 2 045,0 1100 2115 2090,0
1600 64" 1,5 2246,0 637,0 1140 2115 2 045,0 1130 2115 2095,0
1600 64" 3,0 1248,0 637,0 1210 2115 2 060,0 1190 2115 2105,0
1800 72" 1,0 4360,0 802,0 1160 2335 2390,0 1200 2335 2565,0
1800 72" 1,5 2616,0 802,0 1190 2335 2395,0 1220 2335 2 565,0
1800 72" 3,0 1453,0 802,0 1260 2335 2415,0 1300 2 335 2590,0
2000 80" 1,0 5919,0 983,0 1270 2 495 2775,0 1260 2 495 2935,0
2000 80" 1,5 3552,0 983,0 1290 2 495 2775,0 1290 2 495 2940,0
2000 80" 3,0 1973,0 983,0 1370 2495 2795,0 1370 2495 2965,0
2200 88" 1,0 13 056,0 1480,0 1310 2695 3165,0 1370 2695 3440,0
2200 88" 1,5 7 833,0 1480,0 1340 2 695 3180,0 1390 2 695 3450,0
2200 88" 3,0 4352,0 1480,0 1420 2 695 3225,0 1480 2 695 3505,0
2400 96" 1,0 16 833,0 1753,0 1450 2895 4.380,0 1490 2 895 4520,0
2400 96" 1,5 10 100,0 1753,0 1480 2 895 4.395,0 1520 2895 4 540,0
2400 96" 3,0 5611,0 1753,0 1570 2895 4455,0 1610 2895 4600,0
2600 104 1,0 21271,0 2049,0 1560 3095 4955,0 1570 3095 5090,0
2600 104 1,5 12763,0 2049,0 1590 3095 4 975,0 1610 3095 5120,0
2600 104 3,0 7 090,0 2049,0 1690 3095 5045,0 1700 3095 5180,0
2800 112¢ 1,0 26 428,0 2 368,0 1660 3315 5600,0 1670 3315 6015,0
2800 112¢ 1,5 15 857,0 2 368,0 1700 3315 5625,0 1700 3315 6 035,0
2800 112¢ 3,0 8 809,0 2 368,0 1800 3315 5705,0 1810 3315 6 130,0
3000 120" 1,0 32 358,0 3253,0 1770 3515 6310,0 1800 3515 6 780,0
3000 120" 1,5 10 786,0 3253,0 1800 3515 6 325,0 1840 3515 6 800,0
3000 120" 3,0 10 786,0 3253,0 1910 3515 6425,0 1950 3515 6 905,0
3200 128" 1,0 39122,0 3691,0 1890 3715 7075,0 1920 3715 7 570,0
3200 128 1,5 13 041,0 3691,0 1930 3715 7 100,0 1960 3715 7 595,0
3400 136 1,0 49 593,0 4160,0 1960 3920 8 005,0 2 000 3920 8 565,0
3400 136 1,5 16 531,0 4160,0 2000 3920 8010,0 2 040 3920 8 570,0
3600 144 1,0 58 687,0 5430,0 2 040 4120 9665,0 2050 4120 10 275,0
3600 144* 1,5 19 562,0 5430,0 2080 4120 9665,0 2090 4120 10 275,0
3800 152¢ 1,0 68 819,0 6 038,0 2 140 4 320 10 375,0 2100 4 320 11 220,0
3800 152¢ 1,5 22 940,0 6 038,0 2190 4 320 10 390,0 2150 4320 11 235,0
4000 160° 1,0 79 984,0 7 628,0 2270 4520 11 980,0 2 140 4520 12 450,0
4000 160" 1,5 26 661,0 7 628,0 2320 4520 11 935,0 2190 4520 12 410,0
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mm inch + deg (°) N.m/° N.m/bar mm mm kg mm mm kg
50 2" 6,0 0,8 0,3 290 245 10,0 130 250 9,0
50 2" 12,0 0,4 0,3 320 245 10,0 210 250 10,0
65 2% 6,0 0,8 0,5 340 270 13,0 140 275 11,0
65 2" 12,0 0,4 0,5 370 270 13,0 230 275 12,0
80 3¢ 3,0 1,0 0,7 330 270 16,0 130 275 14,0
80 3¢ 6,0 0,6 0,7 340 270 16,0 180 275 15,0
80 3" 12,0 0,4 0,7 370 270 16,0 260 275 16,0
100 4" 3,0 4,9 1.1 350 340 23,0 150 345 20,0
100 4 6,0 2,7 1,1 370 340 23,0 210 345 22,0
100 4" 12,0 1,9 1.1 410 340 24,0 300 345 24,0
125 5° 3,0 17,0 2,0 350 365 27,0 150 370 25,0
125 5 6,0 9,6 2,0 370 365 27,0 220 370 26,0
125 5¢ 12,0 6,7 2,0 410 365 28,0 320 370 29,0
150 6" 3,0 33,0 2,8 360 410 39,0 160 415 35,0
150 6" 6,0 18,0 2,8 380 410 39,0 230 415 38,0
150 6" 12,0 13,0 2,8 420 410 41,0 340 415 42,0
200 8" 3,0 41,0 4,7 380 445 54,0 170 455 45,0
200 8" 6,0 23,0 4,7 400 445 54,0 250 455 48,0
200 8" 12,0 16,0 4,7 450 445 56,0 370 455 55,0
250 10¢ 3,0 66,0 7,2 410 560 75,0 200 570 65,0
250 10¢ 6,0 36,0 7,2 440 560 75,0 280 570 70,0
250 10¢ 12,0 25,0 7,2 500 560 80,0 420 570 80,0
300 12¢ 2,0 92,0 13,0 420 610 100,0 190 620 80,0
300 12¢ 4,0 51,0 13,0 440 610 100,0 270 620 90,0
300 12¢ 6,0 36,0 13,0 460 610 95,0 360 620 95,0
350 14¢ 2,0 92,0 16,0 420 660 110,0 190 670 100,0
350 14¢ 4,0 51,0 16,0 440 660 110,0 290 670 105,0
350 14* 6,0 35,0 16,0 470 660 110,0 390 670 115,0
400 16“ 2,0 223,0 21,0 510 740 180,0 250 750 155,0
400 16“ 4,0 160,0 21,0 540 740 180,0 310 750 160,0
400 16“ 6,0 102,0 21,0 570 740 180,0 440 750 175,0
500 20" 2,0 540,0 33,0 580 840 250,0 300 850 210,0
500 20" 4,0 386,0 33,0 610 840 250,0 350 850 215,0
500 20" 6,0 246,0 33,0 640 840 255,0 460 850 230,0
600 24" 2,0 820,0 69,0 600 940 315,0 320 950 265,0
600 24" 4,0 585,0 69,0 640 940 320,0 380 950 275,0
600 24" 6,0 373,0 69,0 680 940 325,0 480 950 295,0
700 28" 1,5 1440,0 94,0 640 1050 445,0 350 1 060 365,0
700 28" 2,0 960,0 94,0 650 1050 445,0 370 1 060 365,0
800 32" 1,5 1918,0 162,0 660 1150 530,0 380 1160 440,0
800 32" 2,0 1278,0 162,0 670 1150 530,0 400 1160 445,0
800 32" 4,0 852,0 162,0 720 1150 540,0 470 1160 460,0
900 36" 1,5 2449,0 255,0 700 1350 740,0 410 1360 580,0
900 36" 2,0 1633,0 255,0 720 1350 745,0 430 1360 585,0
900 36" 4,0 1088,0 255,0 770 1350 755,0 520 1360 605,0
1000 40° 1,5 3 886,0 315,0 940 1445 850,0 870 1445 1065,0
1000 40¢ 2,0 2590,0 315,0 950 1445 850,0 890 1445 1070,0
1000 40° 3,0 1727,0 315,0 980 1445 855,0 920 1445 1075,0
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mm inch  +deg(°) N.m/° N.m/bar mm mm kg mm mm kg
1100 44¢ 1,5 47220 381,0 960 1540 1050,0 900 1540 1205,0
1100 44 2,0 3148,0 381,0 980 1540 1055,0 920 1540 1210,0
1100 44¢ 3,0 2099,0 381,0 1010 1540 1.060,0 950 1540 1220,0
1200 48° 1,5 5108,0 543,0 1010 1650 1475,0 940 1650 1575,0
1200 48" 2,0 3405,0 543,0 1020 1650 1475,0 960 1650 1580,0
1200 48" 3,0 2270,0 543,0 1060 1650 1490,0 990 1650 1590,0
1300 52" 1,0 4126,0 642,0 1050 1815 1690,0 1000 1815 1855,0
1300 52" 1,5 3094,0 642,0 1070 1815 1695,0 1020 1815 1860,0
1300 52" 3,0 2063,0 642,0 1130 1815 1720,0 1070 1815 1880,0
1400 56 1,0 5103,0 740,0 1050 1915 1785,0 1000 1915 1960,0
1400 56" 1,5 3828,0 740,0 1070 1915 1795,0 1020 1915 1970,0
1400 56" 3,0 2552,0 740,0 1130 1915 1820,0 1080 1915 1995,0
1500 60“ 1,0 6225,0 985,0 1140 2015 2015,0 1090 2015 2290,0
1500 60“ 1,5 4 668,0 985,0 1160 2015 2025,0 1110 2015 2295,0
1500 60" 3,0 3112,0 985,0 1220 2015 2 050,0 1170 2015 23250
1600 64 1,0 7497,0 1116,0 1200 2120 2270,0 1150 2120 2570,0
1600 64 1,5 4.498,0 1116,0 1220 2120 2275,0 1170 2120 2575,0
1600 64 3,0 3749,0 1116,0 1290 2120 2 315,0 1240 2120 2615,0
1800 72¢ 1,0 10 545,0 1400,0 1280 2 340 3090,0 1240 2 340 3500,0
1800 72¢ 1,5 6327,0 1400,0 1310 2 340 3105,0 1260 2 340 3510,0
1800 72 3,0 52720 1400,0 | 1380 2340 3140,0 1340 2340 3555,0
2000 80" 1,0 14 320,0 1963,0 1350 2540 3575,0 1310 2540 4080,0
2000 80" 1,5 85920 19630 | 1370 2540 3585,0 1340 2540 4095,0
2000 80" 3,0 71600 19630 | 1450 2540 3635,0 1410 2540 4145,0
2200 88" 1,0 18 907,0 2362,0 1450 2760 4100,0 1420 2760 4840,0
2200 88" 1,5 11 344,0 2362,0 1480 2760 4115,0 1450 2760 4860,0
2200 88" 3,0 9453,0 2362,0 1570 2760 4175,0 1540 2760 4920,0
2400 96" 1,0 30 269,0 3158,0 1580 2960 4 695,0 1550 2960 5600,0
2400 96 1,5 18 162,0 3158,0 1610 2960 4725,0 1580 2960 5635,0
2400 96 3,0 15135,0 3158,0 1700 2960 4 800,0 1680 2960 5720,0
2600 104 1,0 38 252,0 4101,0 1660 3175 6175,0 1640 3175 7 260,0
2600 104 1,5 22 951,0 4101,0 1690 3175 6215,0 1670 3175 7 300,0
2600 104 3,0 19126,0 4101,0 1790 3175 6310,0 1770 3175 7 400,0
2800 112¢ 1,0 57 498,0 4730,0 1740 3 385 6 850,0 1730 3385 8 320,0
2800 112¢ 1,5 34 499,0 4730,0 1780 3385 6 900,0 1770 3385 8 370,0
2800 112¢ 3,0 28 749,0 4730,0 1880 3385 6 995,0 1870 3385 8475,0
3000 120" 1,5 34 912,0 6 509,0 1920 3595 8945,0 1910 3595 10490,0
3000 120" 1,5 34 912,0 6 509,0 1920 3595 8945,0 1910 3595 10490,0
3000 120¢ 3,0 29 093,0 6 509,0 2030 3595 9 060,0 2020 3595 10615,0
3200 128" 1,0 70 339,0 7 386,0 1990 3850 102150 2000 3850 12 065,0
3200 128" 1,5 42 203,0 7 386,0 2030 3850 10270,0 2040 3850 12 120,0
3200 128" 3,0 35169,0 7 386,0 2150 3850 10410,0 2160 3850 12 270,0
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mm inch + deg (°) N.m/° N.m/bar mm mm kg mm mm kg
50 2¢ 6,0 1,6 0,3 290 245 10,0 130 250 9,0
50 2° 12,0 0,8 0,3 320 245 11,0 210 250 10,0
65 2" 6,0 1,5 0,5 340 270 13,0 140 275 11,0
65 2" 12,0 0,8 0,5 370 270 14,0 230 275 12,0
80 3¢ 3,0 2,1 0,7 330 270 16,0 130 275 14,0
80 3¢ 6,0 1,3 0,7 340 270 16,0 190 275 15,0
80 3¢ 12,0 0,9 0,7 370 270 16,0 270 275 16,0
100 4 3,0 10,0 1.1 350 340 24,0 150 345 21,0
100 4 6,0 55 1.1 370 340 24,0 210 345 22,0
100 4 12,0 3,8 1.1 410 340 25,0 310 345 25,0
125 5 3,0 35,0 2,0 350 365 28,0 150 370 25,0
125 5¢ 6,0 19,0 2,0 370 365 28,0 220 370 27,0
125 5¢ 12,0 13,0 2,0 410 365 29,0 320 370 30,0
150 6" 3,0 66,0 2,8 360 410 44,0 160 415 36,0
150 6" 6,0 37,0 2,8 380 410 44,0 240 415 39,0
150 6“ 12,0 25,0 2,8 420 410 46,0 350 415 44,0
200 8" 3,0 83,0 6,3 380 445 55,0 170 455 46,0
200 8" 6,0 46,0 6,3 400 445 56,0 260 455 51,0
200 8" 12,0 32,0 6,3 450 445 58,0 380 455 58,0
250 10° 3,0 132,0 9,6 410 560 75,0 200 570 65,0
250 10° 6,0 73,0 9,6 440 560 80,0 290 570 70,0
250 10¢ 12,0 51,0 9,6 500 560 80,0 430 570 80,0
300 12¢ 2,0 186,0 13,0 420 610 110,0 190 620 85,0
300 12¢ 4,0 103,0 13,0 440 610 110,0 270 620 90,0
300 12¢ 6,0 71,0 13,0 460 610 110,0 370 620 100,0
350 14* 2,0 185,0 16,0 430 660 125,0 190 670 100,0
350 14* 4,0 103,0 16,0 450 660 125,0 290 670 110,0
350 14* 6,0 71,0 16,0 480 660 125,0 400 670 120,0
400 16 2,0 449,0 32,0 520 740 195,0 250 750 160,0
400 16 4,0 321,0 32,0 550 740 200,0 310 750 165,0
400 16 6,0 204,0 32,0 580 740 200,0 450 750 185,0
500 20 2,0 924,0 49,0 590 840 255,0 300 850 215,0
500 20 4,0 660,0 49,0 620 840 260,0 350 850 220,0
500 20¢ 6,0 420,0 49,0 650 840 265,0 470 850 240,0
600 24 2,0 1401,0 70,0 610 940 340,0 320 950 270,0
600 24 4,0 1001,0 70,0 650 940 345,0 380 950 285,0
600 24¢ 6,0 637,0 70,0 690 940 355,0 480 950 305,0
700 28" 1,5 2461,0 125,0 650 1050 500,0 350 1060 390,0
700 28" 2,0 1640,0 125,0 660 1050 505,0 370 1060 395,0
700 28"° 4,0 1094,0 125,0 700 1050 510,0 440 1060 415,0
800 32" 1,5 3275,0 163,0 680 1150 625,0 380 1160 470,0
800 32¢ 2,0 2184,0 163,0 690 1150 625,0 400 1160 475,0
800 32¢ 4.0 1456,0 163,0 740 1150 640,0 470 1160 495,0
900 36" 1,5 4182,0 256,0 720 1295 860,0 410 1310 615,0
900 36" 2,0 2788,0 256,0 740 1295 870,0 430 1310 625,0
900 36" 4,0 1859,0 256,0 790 1295 885,0 510 1310 650,0
1000 40" 1,5 3886,0 315,0 1180 1465 1150,0 870 1465 1170,0
1000 40" 2,0 3895,0 315,0 1190 1465 1165,0 890 1465 1190,0
1000 40" 3,0 2596,0 315,0 1220 1465 1175,0 920 1465 1200,0
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mm inch + deg (°) N.m/® N.m/bar mm mm kg mm mm kg
1100 44" 1,5 7 098,0 458,0 1240 1565 1285,0 900 1565 1350,0
1100 44" 2,0 4732,0 458,0 1260 1565 1295,0 920 1565 1360,0
1100 44 3,0 3155,0 458,0 1290 1565 1310,0 950 1565 1380,0
1200 48" 1,5 7 676,0 543,0 1350 1695 1885,0 940 1695 1850,0
1200 48" 2,0 5118,0 543,0 1360 1695 1890,0 960 1695 1865,0
1200 48 3,0 3412,0 543,0 1400 1695 1915,0 1 000 1695 1885,0
1300 52" 1,0 6 200,0 751,0 1380 1820 2190,0 990 1820 2265,0
1300 52" 1,5 6210,0 751,0 1400 1820 2215,0 1010 1820 2290,0
1300 52" 3,0 4140,0 751,0 1460 1820 2255,0 1060 1820 2330,0
1400 56" 1,0 10 240,0 865,0 1420 1980 2 460,0 1000 1980 2560,0
1400 56" 1,5 7 680,0 865,0 1440 1980 2475,0 1020 1980 2580,0
1400 56" 3,0 5120,0 865,0 1500 1980 2520,0 1080 1980 2625,0
1500 60“ 1,0 12 485,0 1128,0 1500 2 060 2765,0 1090 2 060 2915,0
1500 60" 1,5 9 364,0 1128,0 1520 2 060 2780,0 1110 2 060 2935,0
1500 60“ 3,0 6243,0 1128,0 1580 2 060 2830,0 1170 2 060 2985,0
1600 64 1,0 15 039,0 1277,0 1660 2165 4185,0 1230 2165 4 340,0
1600 64 1,5 9024,0 1277,0 1680 2165 4210,0 1250 2165 4 365,0
1600 64 3,0 7 520,0 1277,0 1750 2165 4 260,0 1320 2 165 4420,0
1800 72" 1,0 21108,0 1601,0 1690 2505 4840,0 1240 2505 5110,0
1800 72" 1,5 12 665,0 1601,0 1710 2505 4 865,0 1270 2505 5145,0
1800 72" 3,0 10 554,0 1601,0 1790 2 505 4940,0 1350 2 505 5225,0
2000 80" 1,0 28 666,0 2455,0 2010 2705 6 450,0 1470 2705 6 850,0
2000 80" 1,5 17 199,0 2455,0 2 040 2705 6 485,0 1500 2705 6 885,0
2000 80" 3,0 14 333,0 2455,0 2120 2705 6 560,0 1580 2705 6 970,0
2200 88" 1,0 37 841,0 2954,0 2110 2830 7175,0 1580 2830 7 820,0
2200 88" 1,5 22 705,0 2954,0 2140 2830 7 215,0 1610 2830 7 865,0
2200 88" 3,0 18 921,0 2954,0 2230 2830 7 320,0 1700 2830 7975,0
2400 96" 1,0 40 350,0 3508,0 2230 3030 8780,0 1740 3030 9430,0
2400 96" 1,5 24 210,0 3508,0 2260 3030 8 825,0 1780 3030 9495,0
2400 96" 3,0 20 175,0 3508,0 2 350 3030 8940,0 1870 3030 9620,0
2600 104 1,0 63 798,0 4924,0 2420 3230 10 340,0 1880 3230 11 245,0
2600 104 1,5 38 279,0 4924,0 2450 3230 10 405,0 1920 3230 11 330,0
2600 104 3,0 31899,0 4924,0 2550 3230 10 555,0 2020 3230 11 490,0
2800 112¢ 1,0 95 886,0 5678,0 2620 3430 11 855,0 2020 3430 12 935,0
2800 112¢ 1,5 57 532,0 5678,0 2 650 3430 11 920,0 2 060 3430 13 020,0
2800 112¢ 3,0 47 943,0 5678,0 2760 3430 12 095,0 2160 3430 13195,0
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mm inch + deg (°) N.m/° N.m/bar mm mm kg mm mm kg
50 2¢ 6,0 1,6 0,4 300 245 15,0 140 250 13,0
50 2° 12,0 0,8 0,4 330 245 15,0 220 250 14,0
65 2" 6,0 1,5 0,6 360 270 20,0 170 275 16,0
65 21" 12,0 0,8 0,6 390 270 20,0 240 275 17,0
80 3¢ 3,0 2,1 0,8 350 270 21,0 150 275 18,0
80 3¢ 6,0 1,3 0,8 360 270 21,0 190 275 19,0
80 3¢ 12,0 0,9 0,8 390 270 22,0 270 275 20,0
100 4 3,0 10,0 1,4 380 340 33,0 170 345 27,0
100 4¢ 6,0 55 1,4 400 340 33,0 220 345 29,0
100 4 12,0 3,8 1,4 440 340 34,0 310 345 32,0
125 5 3,0 35,0 2,7 380 365 38,0 180 370 33,0
125 5¢ 6,0 19,0 2,7 400 365 38,0 220 370 34,0
125 5¢ 12,0 13,0 2,7 440 365 40,0 330 370 38,0
150 6" 3,0 66,0 3,8 390 410 54,0 180 415 47,0
150 6“ 6,0 37,0 3,8 410 410 54,0 240 415 50,0
150 6" 12,0 25,0 3,8 450 410 56,0 350 415 55,0
200 8" 3,0 83,0 8,3 420 445 75,0 200 455 60,0
200 8" 6,0 46,0 6,3 440 445 75,0 260 455 65,0
200 8" 12,0 32,0 6,3 490 445 80,0 804 557 70,0
250 10¢ 3,0 132,0 9,6 440 560 105,0 230 570 90,0
250 10¢ 6,0 73,0 9,6 470 560 105,0 290 570 95,0
250 10¢ 12,0 51,0 9,6 530 560 110,0 430 570 105,0
300 12¢ 2,0 280,0 20,0 480 610 145,0 230 620 115,0
300 12¢ 4,0 156,0 20,0 500 610 145,0 280 620 120,0
300 12¢ 6,0 108,0 20,0 520 610 150,0 380 620 135,0
350 14* 2,0 279,0 24,0 480 660 170,0 240 670 145,0
350 14* 4,0 155,0 24,0 500 660 170,0 300 670 150,0
350 14* 6,0 107,0 24,0 530 660 175,0 400 670 165,0
400 16 2,0 449,0 32,0 590 740 270,0 310 750 210,0
400 16 4,0 321,0 32,0 620 740 275,0 360 750 220,0
400 16° 6,0 204,0 32,0 650 740 275,0 450 750 230,0
500 20 2,0 1019,0 49,0 660 840 405,0 370 850 335,0
500 20 4,0 728,0 49,0 690 840 410,0 430 850 350,0
500 20 6,0 463,0 49,0 720 840 420,0 480 850 360,0
600 24" 2,0 1546,0 93,0 700 985 590,0 400 1000 485,0
600 24" 4,0 1104,0 93,0 740 985 600,0 470 1000 505,0
600 24" 6,0 703,0 93,0 780 985 610,0 530 1000 520,0
700 28" 1,5 3742,0 126,0 750 1120 885,0 430 1140 675,0
700 28" 2,0 2495,0 126,0 760 1120 890,0 450 1140 685,0
700 28" 4,0 1663,0 126,0 800 1120 905,0 520 1140 715,0
800 32° 1,5 4979,0 204,0 790 1230 1230,0 470 1250 940,0
800 32" 2,0 3320,0 204,0 800 1230 1235,0 490 1250 950,0
800 32° 4,0 2213,0 204,0 850 1230 1260,0 570 1250 990,0
900 36" 1,5 6 356,0 308,0 1200 1430 1695,0 1400 1430 2180,0
900 36 2,0 4237,0 308,0 1210 1430 1700,0 1420 1430 2190,0
900 36" 4,0 2825,0 308,0 1270 1430 1730,0 1470 1430 2220,0
1000 40" 1,5 7 807,0 4420 1280 1530 2 060,0 1530 1530 2655,0
1000 40 2,0 5205,0 4420 1 300 1530 2070,0 1540 1530 2665,0
1000 40" 3,0 3470,0 4420 1330 1530 2095,0 1570 1530 2690,0
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mm inch + deg (°) N.m/® N.m/bar mm mm kg mm mm kg
1100 44 1,5 9460,0 611,0 1360 1635 2550,0 1630 1635 3345,0
1100 44" 2,0 6 306,0 611,0 1380 1635 2 565,0 1650 1635 3360,0
1100 44* 3,0 4.204,0 611,0 1410 1635 2590,0 1680 1635 3390,0
1200 48" 1,5 10 231,0 724,0 1460 1735 2835,0 1730 1735 3740,0
1200 48 2,0 6 821,0 7240 1480 1735 2 855,0 1750 1735 3760,0
1200 48 3,0 4 5470 7240 1510 1735 2 880,0 1790 1735 3795,0
1300 52¢ 1,0 12 323,0 858,0 1590 1895 3720,0 1850 1895 4770,0
1300 52¢ 1,5 9243,0 858,0 1610 1895 3740,0 1870 1895 4790,0
1300 52¢ 3,0 6 162,0 858,0 1670 1895 3795,0 1930 1895 4 855,0
1400 56 1,0 25041,0 1237,0 1760 1995 4.345,0 1940 1995 5455,0
1400 56 1,5 18 781,0 1237,0 1780 1995 4 370,0 1960 1995 5480,0
1400 56 3,0 12 521,0 1237,0 1840 1995 4435,0 2020 1995 5550,0
1500 60" 1,0 30 530,0 1412,0 1880 2 095 5 040,0 2070 2 095 6 385,0
1500 60" 1,5 22 898,0 1412,0 1900 2095 5070,0 2 090 2095 6415,0
1500 60" 3,0 15 265,0 1412,0 1960 2095 5140,0 2150 2095 6490,0
1600 64" 1,0 36 770,0 1598,0 1980 2195 5745,0 2190 2195 7 295,0
1600 64" 1,5 22 062,0 1598,0 2 000 2195 5790,0 2220 2195 7 350,0
1600 64" 3,0 18 385,0 1598,0 2070 2195 5865,0 2280 2195 7 420,0
1800 72" 1,0 51518,0 2402,0 2180 2420 8585,0 2490 2420 10 495,0
1800 72" 1,5 30911,0 2402,0 2210 2420 8630,0 2520 2420 10 545,0
1800 72" 3,0 25759,0 2402,0 2280 2420 8730,0 2590 2420 10 655,0
2000 80 1,0 69 966,0 2945,0 2 300 2690 10 480,0 2760 2690 13 135,0
2000 80 1,5 41 980,0 2945,0 2330 2690 10 535,0 2790 2690 13 195,0
2000 80 3,0 34 983,0 2945,0 2410 2690 10 650,0 2870 2690 13 325,0
2200 88" 1,0 92 883,0 4137,0 2520 2910 12 255,0 1260 2910 12 750,0
2200 88" 1,5 55730,0 4137,0 2 550 2910 12 320,0 1290 2910 12 820,0
2200 88" 3,0 46 441,0 4137,0 2 640 2910 12 475,0 1380 2910 12 985,0
2400 96" 1,0 99 037,0 4913,0 2740 3135 15915,0 1350 3135 16 190,0
2400 96" 1,5 59 422,0 4913,0 2770 3135 15995,0 1380 3135 16 275,0
2400 96" 3,0 49 519,0 4913,0 2870 3135 16 185,0 1480 3135 16 485,0

1.78



Blls MACROFLEX SLOVAKIA

=5 =5 o - X ° & e S
s o ® o g.E © @ Eﬁ ® 5 ‘© .2 ® G © .2
HE SE TE 8k ES 53 s 2 $3 s 5
55 ST £ g3 g¢ £ 54 ge 2% 5
=2 =2 5% o< E T %3 B 2 &< %3 o = g
DN DN
mm inch + deg (°) N.m/° N.m/bar mm mm kg mm mm kg
50 2¢ 6,0 1,6 0,4 300 245 15,0 140 250 13,0
50 2¢ 12,0 0,8 0,4 330 245 15,0 220 250 14,0
65 2" 6,0 1,5 0,6 360 270 20,0 170 275 16,0
65 2y 12,0 0,8 0,6 390 270 20,0 240 275 17,0
80 3¢ 3,0 3,2 0,8 350 270 22,0 150 275 18,0
80 3¢ 6,0 1,9 0,8 360 270 22,0 190 275 19,0
80 3¢ 12,0 1,4 0,8 390 270 22,0 270 275 21,0
100 4 3,0 15,0 1,4 390 340 37,0 170 345 27,0
100 4 6,0 8,4 1,4 410 340 37,0 220 345 29,0
100 4 12,0 58 1,4 450 340 38,0 320 345 33,0
125 5" 3,0 53,0 2,7 390 365 42,0 180 370 33,0
125 5¢ 6,0 29,0 2,7 410 365 43,0 230 370 35,0
125 5¢ 12,0 20,0 2,7 450 365 44,0 330 370 39,0
150 6“ 3,0 100,0 3,8 400 410 60,0 180 415 47,0
150 6“ 6,0 56,0 3,8 420 410 60,0 250 415 51,0
150 6" 12,0 39,0 3,8 460 410 65,0 360 415 57,0
200 8" 3,0 126,0 6,4 440 445 85,0 210 455 65,0
200 8" 6,0 70,0 6,4 460 445 85,0 270 455 70,0
200 8" 12,0 48,0 6,4 510 445 90,0 390 455 75,0
250 10¢ 3,0 199,0 14,0 470 560 130,0 250 570 105,0
250 10¢ 6,0 111,0 14,0 500 560 130,0 300 570 110,0
250 10¢ 12,0 77,0 14,0 560 560 135,0 440 570 120,0
300 12¢ 2,0 280,0 20,0 520 610 175,0 260 620 135,0
300 12¢ 4,0 156,0 20,0 540 610 180,0 290 620 140,0
300 12¢ 6,0 108,0 20,0 560 610 180,0 390 620 150,0
350 14 2,0 279,0 24,0 540 660 225,0 280 670 170,0
350 14* 4,0 155,0 24,0 560 660 225,0 320 670 175,0
350 14* 6,0 107,0 24,0 590 660 230,0 410 670 185,0
400 16" 2,0 678,0 43,0 640 760 360,0 330 770 265,0
400 16* 4,0 484,0 43,0 670 760 365,0 380 770 270,0
400 16* 6,0 308,0 43,0 700 760 370,0 470 770 290,0
500 20" 2,0 1407,0 65,0 720 860 575,0 400 870 425,0
500 20" 4,0 1005,0 65,0 750 860 580,0 460 870 440,0
500 20" 6,0 640,0 65,0 780 860 590,0 510 870 455,0
600 24" 2,0 2133,0 116,0 790 995 875,0 470 1010 655,0
600 24" 4,0 1523,0 116,0 830 995 890,0 530 1010 675,0
600 24 6,0 969,0 116,0 870 995 905,0 600 1010 775,0
700 28" 1,5 4778,0 157,0 850 1140 1190,0 500 1160 875,0
700 28" 2,0 3185,0 157,0 860 1140 1200,0 520 1160 885,0
700 28" 4,0 2123,0 157,0 900 1140 1220,0 590 1160 920,0
800 32" 1,5 6 354,0 245,0 910 1275 1670,0 560 1300 1250,0
800 32° 2,0 4236,0 245,0 920 1275 1680,0 580 1300 1265,0
800 32¢ 4,0 2824,0 245,0 970 1275 1710,0 560 1300 1310,0
900 36" 1,5 8 108,0 411,0 1400 1465 2190,0 1490 1465 2730,0
900 36" 2,0 5405,0 411,0 1410 1465 2205,0 1510 1465 2745,0
900 36" 4,0 3604,0 411,0 1470 1465 2240,0 1570 1465 2790,0
1000 40" 1,5 9753,0 568,0 1530 1565 2955,0 1640 1565 3730,0
1000 40" 2,0 6 502,0 568,0 1550 1565 2970,0 1650 1565 3740,0
1000 40" 3,0 4335,0 568,0 1580 1565 3 000,0 1690 1565 3775,0
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mm inch  +deg (°) N.m/° N.m/bar mm mm kg mm mm kg
1100 44" 1,5 11 849,0 765,0 1630 1700 3540,0 1740 1700 4535,0
1100 44 2,0 7 899,0 765,0 1640 1700 3550,0 1760 1700 4 555,0
1100 44 3,0 5 266,0 765,0 1680 1700 3590,0 1790 1700 4590,0
1200 48 1,5 12767,0 904,0 1710 1800 4095,0 1830 1800 5330,0
1200 48 2,0 8511,0 904,0 1730 1800 4120,0 1850 1800 5350,0
1200 48 3,0 5674,0 904,0 1770 1800 4155,0 1890 1800 5395,0
1300 52" 1,0 12 396,0 1071,0 1840 1910 4.850,0 1970 1910 6 150,0
1300 52" 1,5 9297,0 1071,0 1860 1910 4875,0 1990 1910 6 170,0
1300 52" 3,0 6 198,0 1071,0 1920 1910 4940,0 2050 1910 6 245,0
1400 56" 1,0 24 939,0 1481,0 1920 2020 5940,0 2050 2020 7 445,0
1400 56" 1,5 18 704,0 1481,0 1940 2020 5965,0 2070 2020 7 470,0
1400 56" 3,0 12 469,0 1481,0 2000 2020 6 035,0 2130 2020 7 550,0
1500 60" 1,0 30413,0 1690,0 2030 2120 6 870,0 2170 2120 8595,0
1500 60" 1,5 22 810,0 1690,0 2 050 2120 6 895,0 2190 2120 8620,0
1500 60" 3,0 15207,0 1690,0 2120 2120 6 985,0 2250 2120 8705,0
1600 64" 1,0 36 638,0 1913,0 2180 2220 7 760,0 2330 2220 9940,0
1600 64" 1,5 21983,0 1913,0 2200 2220 7795,0 2350 2220 9980,0
1600 64* 3,0 18 319,0 1913,0 2270 2220 7 885,0 2420 2220 10 080,0
1800 72" 1,0 51 354,0 2996,0 2470 2575 11775,0 2630 2575 14 080,0
1800 72" 1,5 30813,0 2996,0 2490 2575 11 805,0 2 660 2575 14 130,0
1800 72¢ 3,0 25677,0 2996,0 2570 2575 11 930,0 2740 2575 14 275,0
2000 80" 1,0 120 729,0 3678,0 2770 2780 15 365,0 2950 2780 18 465,0
2000 80" 1,5 72 437,0 3678,0 2800 2780 15425,0 2970 2780 18 515,0
2000 80" 3,0 60 364,0 3678,0 2890 2780 15 600,0 3060 2780 18 710,0
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mm inch + deg (°) N.m/° N.m/bar mm mm kg mm mm kg
50 2¢ 6,0 24 0,5 300 245 20,0 150 250 16,0
50 2¢ 12,0 1,2 0,5 330 245 20,0 220 250 17,0
65 2% 6,0 2,3 0,8 360 270 27,0 170 275 23,0
65 2y 12,0 1,2 0,8 390 270 27,0 250 275 24,0
80 3¢ 3,0 3,2 1.1 350 270 29,0 150 275 25,0
80 3¢ 6,0 1,9 1,1 360 270 29,0 200 275 26,0
80 3¢ 12,0 1,4 1.1 390 270 30,0 280 275 28,0
100 4¢ 3,0 20,0 1,8 390 350 53,0 180 360 41,0
100 4 6,0 11,0 1,8 410 350 54,0 230 360 43,0
100 4 12,0 7,8 1,8 450 350 56,0 330 360 48,0
125 5¢ 3,0 71,0 3,4 390 375 65,0 190 385 53,0
125 5¢ 6,0 40,0 3,4 410 375 65,0 240 385 56,0
125 5¢ 12,0 27,0 3,4 450 375 70,0 350 385 65,0
150 6“ 3,0 135,0 5,8 420 420 85,0 190 430 65,0
150 6“ 6,0 75,0 5,8 440 420 90,0 260 430 75,0
150 6" 12,0 52,0 5,8 480 420 90,0 380 430 80,0
200 8" 3,0 169,0 9,6 460 455 130,0 220 465 100,0
200 8" 6,0 94,0 9,6 480 455 135,0 280 465 105,0
200 8" 12,0 65,0 9,6 530 455 140,0 410 465 115,0
250 10¢ 3,0 268,0 17,0 490 585 200,0 260 600 150,0
250 10¢ 6,0 149,0 17,0 520 585 205,0 310 600 155,0
250 10¢ 12,0 103,0 17,0 580 585 210,0 460 600 180,0
300 12¢ 2,0 375,0 24,0 540 635 255,0 270 650 185,0
300 12¢ 4,0 209,0 24,0 560 635 260,0 310 650 195,0
300 12¢ 6,0 144,0 24,0 580 635 265,0 410 650 210,0
350 14* 2,0 374,0 33,0 580 685 360,0 300 700 255,0
350 14* 4,0 208,0 33,0 600 685 365,0 340 700 260,0
350 14* 6,0 144,0 33,0 630 685 370,0 440 700 280,0
400 16" 2,0 908,0 43,0 680 775 535,0 350 790 365,0
400 16 4,0 649,0 43,0 710 775 540,0 400 790 375,0
400 16 6,0 413,0 43,0 740 775 550,0 490 790 400,0
500 20" 2,0 1787,0 82,0 760 875 790,0 420 890 540,0
500 20" 4,0 1276,0 82,0 790 875 795,0 470 890 555,0
500 20¢ 6,0 812,0 82,0 820 875 810,0 530 890 575,0
600 24" 2,0 2708,0 139,0 830 1020 1185,0 480 1040 815,0
600 24" 4,0 1934,0 139,0 870 1020 1200,0 540 1040 845,0
600 24* 6,0 1231,0 139,0 910 1020 1220,0 610 1040 875,0
700 28" 1,5 6 840,0 221,0 890 1150 1600,0 510 1170 1085,0
700 28" 2,0 4 560,0 221,0 900 1150 1610,0 530 1170 1100,0
700 28"° 4,0 3 040,0 221,0 940 1150 1635,0 610 1170 1150,0
800 32¢ 1,5 9 095,0 327,0 1000 1285 2330,0 620 1310 1620,0
800 32¢ 2,0 6 063,0 327,0 1010 1285 2345,0 640 1310 1640,0
800 32¢ 4,0 4042,0 327,0 1060 1285 2380,0 720 1310 1700,0
900 36" 1,5 11 547,0 461,0 1710 1505 2990,0 1570 1505 3 605,0
900 36" 2,0 7 698,0 461,0 1730 1505 3010,0 1590 1505 3625,0
900 36" 4,0 5132,0 461,0 1790 1505 3 055,0 1650 1505 3680,0
1000 40" 1,5 13 658,0 632,0 1840 1615 3835,0 1710 1615 4695,0
1000 40" 2,0 9 105,0 632,0 1860 1615 3855,0 1730 1615 4720,0
1000 40" 3,0 6 070,0 632,0 1890 1615 3890,0 1760 1615 4755,0
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mm inch + deg (°) N.m/® N.m/bar mm mm kg mm mm kg
1100 44" 1,5 16 593,0 918,0 1990 1720 4695,0 1840 1720 5740,0
1100 44" 2,0 11 062,0 918,0 2000 1720 4715,0 1860 1720 5770,0
1100 44° 3,0 7 375,0 918,0 2 040 1720 4765,0 1890 1720 5810,0
1200 48" 1,5 17 835,0 1083,0 2090 1850 6 090,0 1940 1850 7 300,0
1200 48 2,0 11 890,0 1083,0 2 110 1850 6 115,0 1960 1850 7 330,0
1200 48 3,0 7927,0 1083,0 2150 1850 6 165,0 1990 1850 7 370,0
1300 52" 1,0 31961,0 1284,0 2280 1990 7 375,0 2110 1990 8 750,0
1300 52" 1,5 23971,0 1284,0 2300 1990 7 405,0 2130 1990 8 785,0
1300 52" 3,0 15981,0 1284,0 2360 1990 7 485,0 2190 1990 8870,0
1400 56" 1,0 51 468,0 1722,0 2410 2090 8890,0 2230 2090 10 440,0
1400 56" 1,5 38 601,0 1722,0 2430 2090 8920,0 2 250 2090 10 470,0
1400 56" 3,0 25734,0 1722,0 2490 2090 9015,0 2310 2090 10 575,0
1500 60" 1,0 62 788,0 1966,0 2470 2210 10 315,0 2290 2210 11 975,0
1500 60" 1,5 47 091,0 1966,0 2490 2210 10 345,0 2310 2210 12 015,0
1500 60“ 3,0 31394,0 1966,0 2560 2210 10 460,0 2380 2210 12 140,0
1600 64 1,0 75 655,0 2385,0 2580 2 315 12 510,0 2430 2 315 14 635,0
1600 64° 1,5 45 393,0 2385,0 2610 2 315 12 565,0 2 460 2 315 14 695,0
1600 64 3,0 37 828,0 2385,0 2680 2 315 12 695,0 2530 2315 14 845,0
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mm inch + deg (°) N.m/° N.m/bar mm mm kg mm mm kg
50 2¢ 6,0 2,4 0,5 360 245 23,0 190 250 9,0
50 2" 12,0 1,2 0,5 390 245 23,0 230 250 19,0
65 21" 6,0 3,1 0,8 400 270 29,0 190 275 25,0
65 21" 12,0 1,6 0,8 430 270 30,0 250 275 26,0
80 3¢ 3,0 4,3 1.1 390 270 32,0 170 275 27,0
80 3¢ 6,0 2,6 1.1 400 270 32,0 210 275 28,0
80 3¢ 12,0 1,8 1.1 430 270 33,0 290 275 30,0
100 4 3,0 26,0 2,3 430 350 60,0 200 360 49,0
100 4 6,0 14,0 2,3 450 350 65,0 230 360 51,0
100 4 12,0 9,9 2,3 490 350 65,0 340 360 56,0
125 5 3,0 90,0 4.1 410 375 80,0 210 385 60,0
125 5 6,0 50,0 4.1 430 375 80,0 250 385 65,0
125 5¢ 12,0 35,0 4.1 470 375 80,0 350 385 70,0
150 6" 3,0 170,0 6,7 470 420 105,0 240 430 80,0
150 6" 6,0 95,0 6,7 490 420 105,0 280 430 85,0
150 6“ 12,0 66,0 6,7 530 420 110,0 390 430 95,0
200 8" 3,0 212,0 11,0 510 455 150,0 260 465 115,0
200 8" 6,0 118,0 11,0 530 455 150,0 300 465 120,0
200 8" 12,0 82,0 11,0 580 455 160,0 430 465 135,0
250 10° 3,0 337,0 19,0 570 585 250,0 330 600 205,0
250 10¢ 6,0 187,0 19,0 600 585 255,0 380 600 210,0
250 10¢ 12,0 129,0 19,0 660 585 265,0 480 600 225,0
300 12¢ 2,0 544,0 27,0 620 635 345,0 340 650 265,0
300 12* 4,0 302,0 27,0 640 635 350,0 380 650 275,0
300 12¢ 6,0 209,0 27,0 660 635 355,0 440 650 290,0
350 14* 2,0 539,0 33,0 700 685 485,0 390 700 365,0
350 14* 4,0 300,0 33,0 720 685 495,0 440 700 375,0
350 14% 6,0 207,0 33,0 750 685 500,0 480 700 385,0
400 16* 2,0 1129,0 53,0 780 775 715,0 450 790 525,0
400 16 4,0 807,0 53,0 810 775 720,0 500 790 540,0
400 16 6,0 513,0 53,0 840 775 730,0 550 790 550,0
500 20 2,0 2288,0 98,0 860 875 1000,0 520 890 740,0
500 20 4,0 1634,0 98,0 890 875 1010,0 570 890 755,0
500 20¢ 6,0 1040,0 98,0 920 875 1020,0 630 890 775,0
600 24 2,0 3445,0 185,0 930 1020 1535,0 590 1040 1150,0
600 24 4,0 2460,0 185,0 970 1020 1550,0 650 1040 1180,0
600 24¢ 6,0 1566,0 185,0 1010 1020 1570,0 720 1040 1215,0
700 28" 1,5 6 061,0 281,0 1000 1200 1960,0 640 1220 1450,0
700 28" 2,0 4041,0 281,0 1010 1200 1965,0 650 1220 1455,0
700 28" 4,0 2694,0 281,0 1060 1200 1990,0 730 1220 1500,0
800 32¢ 1,5 8074,0 405,0 1850 1330 3430,0 890 1330 3475,0
800 32¢ 2,0 5383,0 405,0 1870 1330 3445,0 900 1330 3480,0
800 32¢ 4,0 3589,0 405,0 1920 1330 3485,0 960 1330 3535,0
900 36" 1,5 10 282,0 509,0 2050 1480 4200,0 1670 1480 4950,0
900 36" 2,0 6 855,0 509,0 2060 1480 4205,0 1680 1480 4960,0
900 36" 4,0 4570,0 509,0 2130 1480 4265,0 1740 1480 5015,0
1000 40" 1,5 13 561,0 754,0 2 200 1600 5500,0 1840 1600 6 570,0
1000 40" 2,0 9 040,0 754,0 2220 1600 5520,0 1850 1600 6 580,0
1000 40¢ 3,0 6 027,0 754,0 2 250 1600 5555,0 1890 1600 6 630,0
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mm inch + deg (°) N.m/® N.m/bar mm mm kg mm mm kg
1100 44 1,5 16 378,0 1062,0 2410 1750 7 100,0 1830 1750 5970,0
1100 44" 2,0 10918,0 1062,0 2430 1750 7120,0 1850 1750 5995,0
1100 44" 3,0 7 279,0 1062,0 2 460 1750 7 150,0 1890 1750 6 045,0
1200 48 1,5 17 728,0 1259,0 2610 1890 8925,0 2 160 1890 10 260,0
1200 48" 2,0 11 819,0 1259,0 2630 1890 8950,0 2180 1890 10 285,0
1200 48" 3,0 7 879,0 1259,0 2670 1890 9 005,0 2220 1890 10 345,0
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LATERALNE KOMPENZATORY

Lateralne kompenzatory maju schopnost zachytavat prie¢ne pohyby v mnohych smeroch.

Vyhodou tychto kompenzatorov je, ze pri vybave-
ni spojovacimi tyCami sami zachytavaju sily, ktoré
vznikaju od vnutorného pretlaku.

Princip funkcie lateralneho kompenzatora a vplyv -
vzdialenosti vinovcov na jeho kompenzacnu
schopnost je znazorneny na obrazku.

Lateralny kompenzator s navarovacimi natrubkami.

Priklad naj¢astejSieho pouzitia lateralneho kompenzatora
na eliminaciu vychyliek v akomkolvek smere.

Zvlastnou Upravou systému tiahel a strmerfiov je mozné dosiahnut to, aby kompenzatory vyrovnavali
prieCne aj uhlové vychylky v jednom alebo viacerych smeroch.

Priklady kompenzatorov

a) na vyuzitie v rovine MWY b) pre priestorovu vychylku MWK
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Priklady pouzitia lateralneho kompenzatora
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ZAKLADNE TECHNICKE UDAJE

LATERALNYCH KOMPENZATOROV

MWL - MFL

DATA SHEETS FOR
LATERAL
EXPANSION JOINTS
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mm inch +mm N/mm N.m/bar mm mm kg mm mm kg
15 v 25,0 0,4 0,4 370 120 1,8 190 135 1,6
15 ¥ 50,0 0,3 0,4 400 120 1,9 220 135 1,7
15 " 75,0 0,2 0,4 420 120 1,9 240 135 1,7
15 " 100,0 0,1 0,3 470 120 2,0 290 135 1,8
15 " 150,0 0,1 0,3 620 120 2,3 440 135 21
20 $Z% 25,0 0,5 0,7 370 130 2,2 190 145 21
20 $Z% 50,0 0,2 0,6 430 130 2,3 250 145 2,3
20 $Z8 75,0 0,1 0,5 510 130 2,5 330 145 2,5
20 $Z8 100,0 0,1 0,4 560 130 2,7 380 145 2,6
20 $Z8 150,0 0,0 0,4 660 130 29 480 145 29
25 1% 25,0 0,9 1,0 370 140 2,7 190 155 2,5
25 1" 50,0 0,3 0,8 460 140 3,0 280 155 2,8
25 1" 75,0 0,2 0,6 530 140 3,2 350 155 3,0
25 1" 100,0 0,1 0,6 590 140 3,4 410 155 3,2
25 1“ 150,0 0,1 0,5 710 140 3,8 530 155 3,6
32 1Y 15,0 2,1 1,6 350 160 3,4 170 175 3,6
32 1va 25,0 1,0 1,4 390 160 3,6 210 175 3,7
32 1va 50,0 0,3 1,0 510 160 4.1 330 175 4,2
32 1y 75,0 0,2 1,0 550 160 4,3 370 175 4,4
32 1w 100,0 0,1 0,8 660 160 4,7 480 175 49
32 1w 150,0 0,1 0,6 810 160 54 630 175 55
40 1%" 15,0 1,9 2,6 380 190 54 200 215 5,0
40 1% 25,0 1,4 2,5 400 190 55 220 215 51
40 1% 50,0 0,4 1,9 530 190 6,3 350 215 59
40 1% 75,0 0,2 1,6 620 190 6,8 440 215 6,4
40 1% 100,0 0,1 1,4 700 190 7,3 520 215 6,9
40 1v%" 150,0 0,1 1,2 820 190 8,0 640 215 7,6
50 2 15,0 53 4.1 400 200 6,3 220 225 5,7
50 2" 25,0 3,1 3,7 440 200 6,6 260 225 6,0
50 2° 50,0 1,0 2,8 570 200 7,6 390 225 6,9
50 2° 75,0 0,7 2,6 620 200 79 440 225 7,3
50 2¢ 100,0 0,3 2,0 820 200 9,4 640 225 8,8
50 2¢ 150,0 0,2 1,6 1020 200 11,0 840 225 10,0
65 2Y 15,0 4,8 5,8 410 220 8,2 230 245 7,0
65 2y 25,0 2,9 53 450 220 8,6 270 245 7,5
65 2y 50,0 0,8 3,9 600 220 10,0 420 245 9,0
65 2y 75,0 0,5 3,5 680 220 11,0 500 245 9,9
65 2" 100,0 0,3 2,8 830 220 13,0 650 245 11,0
65 2" 150,0 0,2 2,3 1030 220 15,0 850 245 14,0
80 3¢ 15,0 6,1 8,1 420 250 11,0 240 275 10,0
80 3" 25,0 3,7 7,4 460 250 11,0 280 275 11,0
80 3¢ 50,0 0,9 53 640 250 14,0 460 275 13,0
80 3¢ 75,0 0,7 4,9 690 250 15,0 510 275 14,0
80 3¢ 100,0 0,3 3,6 940 250 18,0 760 275 17,0
80 3¢ 150,0 0,2 3,2 1040 250 19,0 860 275 18,0
100 4 15,0 8,0 9,7 580 270 15,0 340 295 13,0
100 4 25,0 5,6 9,1 620 270 16,0 380 295 14,0
100 4 50,0 1,8 7,0 800 270 19,0 560 295 17,0
100 4 75,0 1,5 6,5 850 270 20,0 610 295 18,0
100 4 100,0 1,2 6,2 900 270 21,0 660 295 19,0
100 4 150,0 0,8 55 1000 270 23,0 760 295 20,0
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mm inch + mm N/mm N.m/bar mm mm kg mm mm kg
125 5 15,0 42,8 15,0 580 300 20,0 340 325 18,0
125 5° 25,0 30,1 14,0 620 300 21,0 380 325 19,0
125 5" 50,0 6,5 10,0 800 300 24,0 560 325 22,0
125 5¢ 75,0 4,2 9,2 900 300 27,0 660 325 24,0
125 5 100,0 3,5 8,7 950 300 28,0 710 325 25,0
125 5 150,0 2,2 7,4 1100 300 31,0 860 325 29,0
150 6“ 15,0 40,4 24,0 620 345 26,0 380 375 23,0
150 6" 25,0 27,5 23,0 670 345 28,0 430 375 24,0
150 6" 50,0 11,7 18,0 820 345 33,0 580 375 29,0
150 6" 75,0 6,4 16,0 970 345 37,0 730 375 34,0
150 6" 100,0 5,4 15,0 1020 345 39,0 780 375 35,0
150 6" 150,0 2,8 12,0 1270 345 47,0 1030 375 43,0
200 8" 15,0 46,9 39,0 650 400 38,0 410 430 31,0
200 8" 25,0 32,4 36,0 700 400 40,0 460 430 33,0
200 8" 50,0 12,4 29,0 880 400 47,0 640 430 40,0
200 8" 75,0 6,7 24,0 1050 400 54,0 810 430 47,0
200 8" 100,0 3,8 20,0 1250 400 60,0 1010 430 55,0
200 8" 150,0 2,5 18,0 1450 400 70,0 1210 430 650,0
250 10¢ 15,0 59,0 57,0 680 455 48,0 440 485 41,0
250 10¢ 25,0 40,1 52,0 740 455 51,0 500 485 44,0
250 10¢ 50,0 17,5 43,0 910 455 59,0 670 485 52,0
250 10¢ 75,0 8,9 35,0 1110 455 70,0 870 485 60,0
250 10¢ 100,0 54 30,0 1310 455 80,0 1070 485 70,0
250 10¢ 150,0 3,3 25,0 1560 455 90,0 1320 485 85,0
300 12¢ 15,0 77,0 77,0 700 520 65,0 460 550 53,0
300 12¢ 25,0 47,3 69,0 780 520 70,0 540 550 58,0
300 12¢ 50,0 21,8 57,0 950 520 80,0 710 550 70,0
300 12¢ 75,0 10,6 46,0 1180 520 95,0 940 550 85,0
300 12¢ 100,0 6,6 39,0 1380 520 110,0 1140 550 100,0
300 12¢ 150,0 3,3 30,0 1780 520 135,0 1540 550 125,0
350 14¢ 15,0 59,0 87,0 750 570 75,0 510 600 70,0
350 14¢ 25,0 34,7 76,0 850 570 85,0 610 600 75,0
350 14¢ 50,0 18,8 65,0 1000 570 95,0 760 600 85,0
350 14* 75,0 8,0 50,0 1300 570 115,0 1060 600 110,0
350 14¢ 100,0 53 43,0 1500 570 130,0 1260 600 125,0
350 14* 150,0 2,8 34,0 1900 570 160,0 1660 600 155,0
400 16" 15,0 249,0 129,0 820 640 115,0 540 680 95,0
400 16" 25,0 148,0 115,0 920 640 120,0 640 680 105,0
400 16“ 50,0 81,0 99,0 1070 640 135,0 790 680 120,0
400 16 75,0 35,0 77,0 1370 640 160,0 1090 680 145,0
400 16" 100,0 23,1 68,0 1570 640 175,0 1290 680 160,0
400 16" 150,0 12,2 54,0 1970 640 210,0 1690 680 195,0
500 20“ 15,0 319,0 185,0 880 745 160,0 600 785 130,0
500 20¢ 25,0 228,0 172,0 950 745 165,0 670 785 140,0
500 20¢ 50,0 116,0 144,0 1130 745 185,0 850 785 155,0
500 20 75,0 53,0 114,0 1430 745 215,0 1150 785 190,0
500 20“ 100,0 32,7 97,0 1680 745 240,0 1400 785 215,0
500 20“ 150,0 16,0 75,0 2180 745 295,0 1900 785 270,0
600 24« 15,0 485,0 308,0 880 875 195,0 600 925 165,0
600 24¢ 25,0 250,0 264,0 1030 875 215,0 750 925 180,0
600 24¢ 50,0 115,0 214,0 1280 875 245,0 1000 925 215,0
600 24¢ 75,0 59,0 174,0 1580 875 285,0 1300 925 255,0
600 24¢ 100,0 36,2 146,0 1880 875 325,0 1600 925 290,0
600 24¢ 150,0 19,4 116,0 2380 875 390,0 2100 925 355,0
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mm inch £ mm N/mm N.m/bar mm mm kg mm mm kg
700 28° 15,0 432,0 402,0 910 980 235,0 630 1030 180,0
700 28° 25,0 205,0 337,0 1090 980 265,0 810 1030 210,0
700 28° 50,0 89,0 265,0 1390 980 305,0 1110 1030 255,0
700 28" 75,0 4,5 207,0 | 1790 980 365,0 1510 1030 315,0
700 28" 100,0 27,2 1770 | 2090 980 410,0 1810 1030 355,0
700 28" 150,0 14,2 138,0 | 2690 980 500,0 2410 1030 4450
800 32¢ 15,0 498,0 558,0 940 1110 285,0 660 1165 225,0
800 32¢ 25,0 198,0 445,0 1190 1110 330,0 910 1165 265,0
800 32¢ 50,0 95,0 358,0 1490 1110 380,0 1210 1165 320,0
800 32¢ 75,0 413 270,0 1990 1110 465,0 1710 1165 405,0
800 32¢ 100,0 28,4 235,0 2290 1110 520,0 2010 1165 455,0
800 32¢ 150,0 13,5 175,0 3090 1110 655,0 2810 1165 590,0
900 36" 15,0 511,0 724,0 1000 1265 400,0 720 1285 270,0
900 36“ 25,0 192,0 564,0 1300 1265 460,0 1020 1285 330,0
900 36 50,0 100,0 462,0 1600 1265 515,0 1320 1285 390,0
900 36“ 75,0 40,8 339,0 2200 1265 630,0 1920 1285 505,0
900 36" 100,0 29,3 300,0 2500 1265 690,0 2220 1285 565,0
900 36* 150,0 13,8 222,0 3400 1265 865,0 3120 1285 735,0
1000 40° 15,0 923,0 945,0 1280 1285 405,0 1200 1405 460,0
1000 40° 25,0 335,0 717,0 1630 1285 480,0 1550 1405 535,0
1000 40¢ 50,0 186,0 594,0 1930 1285 545,0 1850 1405 600,0
1000 40¢ 75,0 73,0 425,0 2630 1285 695,0 2 550 1405 750,0
1000 40¢ 100,0 54,0 378,0 2930 1285 760,0 2 850 1405 815,0
1000 40¢ 150,0 27,1 285,0 3830 1285 955,0 3750 1405 1010,0
1100 44¢ 15,0 1005,0 1196,0 1310 1500 550,0 1230 1525 525,0
1100 44¢ 25,0 365,0 905,0 1680 1500 640,0 1600 1525 615,0
1100 44" 50,0 192,0 736,0 2030 1500 725,0 1950 1525 700,0
1100 44° 75,0 80,0 535,0 2730 1500 890,0 2650 1525 865,0
1100 44* 100,0 55,0 463,0 3130 1500 990,0 3050 1525 960,0
1100 44" 150,0 30,9 365,0 3930 1500 1180,0 3850 1525 1155,0
1200 48" 15,0 1011,0 1460,0 1350 1615 745,0 1260 1650 640,0
1200 48" 25,0 354,0 1097,0 1750 1615 875,0 1660 1650 770,0
1200 48" 50,0 178,0 878,0 2150 1615 1005,0 2 060 1650 900,0
1200 48" 75,0 65,0 606,0 3050 1615 1295,0 2960 1650 1190,0
1200 48° 100,0 55,0 567,0 3250 1615 1360,0 3160 1650 1255,0
1200 48" 150,0 33,3 463,0 3950 1615 1585,0 3860 1650 1480,0
1300 52¢ 15,0 776,0 1756,0 1440 1730 850,0 1360 1770 765,0
1300 52¢ 25,0 283,0 1338,0 1840 1730 990,0 1760 1770 905,0
1300 52¢ 50,0 145,0 1081,0 2240 1730 1130,0 2160 1770 1045,0
1300 52¢ 75,0 54,0 754,0 3140 1730 1445,0 3 060 1770 1360,0
1300 52¢ 100,0 45,5 707,0 3340 1730 1515,0 3 260 1770 1430,0
1300 52¢ 150,0 27,8 579,0 4040 1730 1765,0 3 960 1770 1675,0
1400 56 15,0 821,0 1470,0 1490 1770 1195,0 1410 1785 1190,0
1400 56* 25,0 318,0 1116,0 1890 1770 1345,0 1810 1785 1340,0
1400 56 50,0 156,0 878,0 2 340 1770 1515,0 2260 1785 1510,0
1400 56 75,0 61,0 615,0 3240 1770 1855,0 3160 1785 1850,0
1400 56 100,0 39,1 513,0 3840 1770 2080,0 3760 1785 2075,0
1400 56 150,0 28,7 450,0 4340 1770 2270,0 4 260 1785 2265,0
1500 60“ 15,0 866,0 1752,0 1580 1885 1345,0 1510 1920 1420,0
1500 60“ 25,0 354,0 1.346,0 1980 1885 1510,0 1910 1920 1580,0
1500 60“ 50,0 168,0 1043,0 2480 1885 1715,0 2410 1920 1785,0
1500 60* 75,0 63,0 720,0 3480 1885 2120,0 3410 1920 2190,0
1500 60* 100,0 41,9 607,0 4080 1885 2 365,0 4010 1920 2435,0
1500 60* 150,0 29,7 525,0 4680 1885 2610,0 4610 1920 2680,0
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mm inch +mm N/mm N.m/bar mm mm kg mm mm kg
1600 64 15,0 911,0 2 058,0 1670 2 000 1510,0 1600 2 040 1595,0
1600 64 50,0 160,0 1174,0 2720 2000 1965,0 2 650 2 040 2 055,0
1600 64 75,0 66,0 8330 | 3720 2000 24050 3650 2040 2 490,0
1600 64 100,0 44,7 7090 | 4320 2000 26650 4250 2040 2 755,0
1600 64 150,0 30,7 605,0 5020 2000 2975,0 4 950 2 040 3 060,0
1800 72¢ 15,0 1128,0 2 668,0 1760 2215 1820,0 1690 2 265 2 040,0
1800 72¢ 25,0 504,0 2095,0 2160 2215 2 020,0 2 090 2 265 2235,0
1800 72¢ 50,0 201,0 1523,0 2 860 2215 2 365,0 2790 2 265 2580,0
1800 72" 75,0 81,0 1065,0 3960 2215 2905,0 3890 2 265 3125,0
1800 724 100,0 59,0 937,0 | 4460 2215 31550 4390 2265 3370,0
1800 72 150,0 35,9 7560 | 5460 2215 36450 5390 2265 3865,0
2000 80" 15,0 1358,0 3368,0 1830 2430 2100,0 1770 2485 2410,0
2000 80" 25,0 685,0 2741,0 2180 2430 2290,0 2120 2485 2605,0
2000 80" 50,0 247,0 1923,0 2980 2430 2730,0 2920 2485 3045,0
2000 80" 75,0 103,0 1363,0 4080 2430 3335,0 4020 2485 3650,0
2000 80" 100,0 72,0 1176,0 4 680 2430 3665,0 4620 2485 3980,0
2000 80" 150,0 79,0 907,0 | 5990 2430 44850 5930 2485 4800,0
2200 88" 15,0 23440 3789,0 2100 2 645 2475,0 2 040 2720 3020,0
2200 88" 25,0 1534,0 3316,0 2 350 2 645 2625,0 2290 2720 3170,0
2200 88" 50,0 721,0 2 553,0 2950 2 645 2990,0 2890 2720 3535,0
2200 88" 75,0 254,0 1703,0 4 250 2 645 3780,0 4190 2720 4.320,0
2200 88" 100,0 180,0 1476,0 4 850 2 645 4145,0 4790 2720 4685,0
2200 88" 150,0 80,0 1039,0 6 750 2 645 5295,0 6 690 2720 5835,0
2400 96 15,0 2279,0 3 868,0 2230 2815 2740,0 2180 2880 3385,0
2400 96 25,0 1412,0 3307,0 2530 2815 2935,0 2480 2880 3585,0
2400 96 50,0 694,0 2564,0 3130 2815 3335,0 3080 2880 3980,0
2400 96 75,0 227,0 1642,0 4630 2815 4.330,0 4 580 2880 4 975,0
2400 96" 100,0 174,0 1466,0 5130 2815 4660,0 5080 2880 5305,0
2400 96 150,0 72,0 997,0 7 330 2 815 6 120,0 7 280 2 880 6 765,0
2600 104" 15,0 1326,0 4703,0 2 310 3030 2930,0 2270 3100 3735,0
2600 104" 25,0 780,0 3948,0 2 660 3030 3180,0 2620 3100 3990,0
2600 104 50,0 398,0 3096,0 3260 3030 3615,0 3220 3100 4.420,0
2600 104 75,0 241,0 2 547,0 3860 3030 4 050,0 3820 3100 4 855,0
2600 104 100,0 100,0 1764,0 5360 3030 5130,0 5320 3100 5940,0
2600 104 150,0 39,1 1166,0 7 860 3030 6 940,0 7 820 3100 7 745,0
2800 112¢ 15,0 1831,0 5604,0 2410 3245 3265,0 2370 3345 4.380,0
2800 112¢ 25,0 1031,0 4628,0 2810 3245 3580,0 2770 3345 4695,0
2800 112¢ 50,0 499,0 3 548,0 3510 3245 4130,0 3470 3345 5245,0
2800 112¢ 75,0 314,0 2 956,0 4110 3245 4 595,0 4070 3345 5710,0
2800 112¢ 100,0 136,0 2086,0 5610 3245 5770,0 5570 3345 6 885,0
2800 112¢ 150,0 51,0 1347,0 8410 3245 7 960,0 8 370 3345 9075,0
3000 120° 15,0 1580,0 5693,0 2580 3430 3975,0 2540 3525 4940,0
3000 120¢ 25,0 925,0 47440 2980 3430 4.315,0 2940 3525 5275,0
3000 120¢ 50,0 428,0 3558,0 3780 3430 4.990,0 3740 3525 5950,0
3000 120¢ 75,0 261,0 2919,0 4 480 3430 5580,0 4 440 3525 6 545,0
3000 120° 100,0 126,0 2148,0 5880 3430 6 765,0 5840 3525 7725,0
3000 120¢ 150,0 45,0 1355,0 8 980 3430 9385,0 8 940 3525 10 345,0
3200 128 15,0 1435,0 6 241,0 2830 3645 4 585,0 2800 3745 5850,0
3200 128 25,0 668,0 47440 3530 3645 5225,0 3500 3745 6 485,0
3200 128 50,0 443,0 4 050,0 4030 3645 5675,0 4000 3745 6 940,0
3200 128 75,0 279,0 3362,0 4730 3645 6 315,0 4700 3745 7 575,0
3200 128 100,0 146,0 2555,0 6 030 3645 7 495,0 6 000 3745 8755,0
3200 128" 150,0 62,0 1748,0 8 530 3645 9765,0 8 500 3745 11 030,0
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15 " 15,0 1.2 0,4 360 120 1.8 180 135 1,6
15 " 25,0 0,8 0,4 380 120 1,9 200 135 17
15 7" 50,0 0,5 0,4 410 120 1,9 230 135 17
15 " 75,0 0,4 0,4 430 120 2,0 250 135 1.8
15 " 100,0 0,2 0,3 480 120 2,1 300 135 1.9
15 " 150,0 0,1 0,2 630 120 2,4 450 135 2,2
20 EZ8 15,0 1,8 0,8 340 130 2,2 160 145 21
20 EZ8 25,0 1,0 0,7 370 130 2,3 190 145 2,2
20 EZ8 50,0 0,4 0,6 430 130 2,4 250 145 2,4
20 ks 75,0 0,2 0,5 510 130 2,6 330 145 2,6
20 ke 100,0 0,1 0,4 560 130 2,7 380 145 2,7
20 Y 150,0 0,1 0,4 660 130 3,0 480 145 2,9
25 1 15,0 2,5 1,0 360 140 2,7 180 155 2,5
25 1¢ 25,0 1,8 0,9 380 140 2,7 200 155 2,6
25 1 50,0 0,6 0,7 470 140 3,0 290 155 2,9
25 1 75,0 0,3 0,6 540 140 3,3 360 155 3.1
25 1 100,0 0,2 0,6 600 140 3,5 420 155 3,3
25 1 150,0 0,1 0,5 720 140 3,9 540 155 3,7
32 1y 15,0 4,1 17 350 160 3,5 170 175 3,7
32 1Y 25,0 2,0 1,5 390 160 3,7 210 175 3,8
32 1 50,0 0,6 1,1 510 160 4,2 330 175 4,4
32 1Y 75,0 0,4 1,0 550 160 4,4 370 175 4,5
32 1y 100,0 0,2 0,8 660 160 4,8 480 175 5,0
32 1y 150,0 0,1 0,7 810 160 5,5 630 175 5,6
40 1% 15,0 3,7 3,2 390 210 6,6 210 240 6,3
40 1%" 25,0 2,7 3,0 410 210 6,7 230 240 6,4
40 1%" 50,0 0,7 2,3 540 210 7,7 360 240 7,4
40 1%" 75,0 0,4 2,0 630 210 8,3 450 240 8,0
40 1%" 100,0 0,3 1,8 710 210 8,9 530 240 8,6
40 1% 150,0 0,2 1,5 830 210 9,8 650 240 9,5
50 2¢ 15,0 10,5 5,2 400 220 7,6 220 250 7,0
50 2¢ 25,0 6,2 4,8 440 220 7,9 260 250 7,4
50 2¢ 50,0 1,5 3,4 620 220 9,5 440 250 9,0
50 2" 75,0 0,9 3,0 720 220 10,0 540 250 9,8
50 2¢ 100,0 0,6 2,6 820 220 11,0 640 250 11,0
50 2¢ 150,0 0,3 2,1 1020 220 13,0 840 250 12,0
65 2" 15,0 9,4 7,3 410 240 9,6 230 270 8,5
65 2" 25,0 4,1 6,3 480 240 10,0 300 270 9,4
65 2" 50,0 1.4 4,8 630 240 12,0 450 270 11,0
65 2" 75,0 0,7 3,9 780 240 14,0 600 270 13,0
65 25" 100,0 0,4 3,3 930 240 16,0 750 270 15,0
65 2" 150,0 0,2 2,7 1130 240 18,0 950 270 17,0
80 3" 15,0 9,2 9,9 440 270 13,0 260 300 12,0
80 3" 25,0 4,5 8,6 510 270 14,0 330 300 13,0
80 3" 50,0 1,5 6,5 680 270 16,0 500 300 16,0
80 3" 75,0 0,8 53 840 270 19,0 660 300 18,0
80 3" 100,0 0,6 4,7 940 270 20,0 760 300 19,0
80 3" 150,0 0,3 3,8 1190 270 24,0 1010 300 23,0
100 4¢ 15,0 21,8 13,0 560 290 17,0 320 320 15,0
100 4“ 25,0 12,8 12,0 620 290 18,0 380 320 16,0
100 4¢ 50,0 4,2 9,0 810 290 22,0 570 320 20,0
100 4¢ 75,0 2,8 8,0 910 290 24,0 670 320 22,0
100 4“ 100,0 1,6 6,7 1090 290 27,0 850 320 25,0
100 4¢ 150,0 0,9 54 1340 290 32,0 1100 320 30,0
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125 5% 15,0 79,0 19,0 580 320 23,0 340 350 21,0
125 5% 25,0 57,0 17,0 620 320 24,0 380 350 22,0
125 5% 50,0 14,7 13,0 810 320 28,0 570 350 25,0
125 5 75,0 8,2 11,0 960 320 31,0 720 350 29,0
125 5° 100,0 5,1 9,6 1120 320 35,0 880 350 33,0
125 5% 150,0 2,9 79 1360 320 41,0 1120 350 39,0
150 6" 15,0 110,0 30,0 600 365 33,0 360 405 26,0
150 6" 25,0 60,0 27,0 680 365 35,0 440 405 29,0
150 6 50,0 21,8 21,0 880 365 42,0 640 405 36,0
150 6" 75,0 12,9 18,0 | 1030 365 47,0 790 405 41,0
150 6" 100,0 7,6 150 | 1230 365 54,0 990 405 47,0
150 6 150,0 45 130 | 1480 365 60,0 1240 405 56,0
200 8" 15,0 129,0 49,0 620 420 44,0 380 460 36,0
200 8" 25,0 53,0 41,0 750 420 51,0 510 460 42,0
200 8" 50,0 18,6 31,0 1000 420 65,0 760 460 54,0
200 8" 75,0 10,5 26,0 1200 420 75,0 960 460 65,0
200 8" 100,0 6,7 22,0 1400 420 80,0 1160 460 75,0
200 8" 150,0 3,5 17,0 1800 420 100,0 1560 460 95,0
250 10° 15,0 152,0 71,0 660 475 59,0 420 515 49,0
250 10% 25,0 63,0 58,0 810 475 70,0 570 515 59,0
250 10¢ 50,0 24,7 45,0 1060 475 85,0 820 515 75,0
250 10* 75,0 13,0 36,0 1310 475 100,0 1070 515 90,0
250 10° 100,0 8,8 31,0 1510 475 115,0 1270 515 105,0
250 10° 150,0 4,7 25,0 1910 475 140,0 1670 515 130,0
300 12* 15,0 165,0 90,0 720 540 85,0 480 580 65,0
300 12¢ 25,0 75,0 75,0 870 540 95,0 630 580 75,0
300 12¢ 50,0 29,4 58,0 1140 540 115,0 900 580 100,0
300 12¢ 75,0 14,7 46,0 1440 540 140,0 1200 580 120,0
300 12¢ 100,0 9,5 39,0 1690 540 160,0 1450 580 140,0
300 12" 150,0 5,5 32,0 2090 540 195,0 1850 580 175,0
350 14¢ 15,0 139,0 105,0 750 590 100,0 510 630 80,0
350 14¢ 25,0 66,0 88,0 900 590 110,0 660 630 95,0
350 14¢ 50,0 25,8 67,0 1190 590 135,0 950 630 120,0
350 14* 75,0 13,1 53,0 1500 590 165,0 1260 630 145,0
350 14¢ 100,0 8,6 46,0 1750 590 185,0 1510 630 170,0
350 14¢ 150,0 5,1 37,0 2150 590 220,0 1910 630 205,0
400 16" 15,0 253,0 149,0 830 660 135,0 550 710 105,0
400 16" 25,0 125,0 126,0 980 660 150,0 700 710 120,0
400 16" 50,0 47,4 97,0 1290 660 180,0 1010 710 150,0
400 16" 75,0 25,6 79,0 1580 660 210,0 1300 710 180,0
400 16" 100,0 17,0 68,0 1830 660 235,0 1550 710 205,0
400 16" 150,0 9,5 55,0 2280 660 280,0 2000 710 255,0
500 20* 15,0 329,0 238,0 880 780 175,0 600 835 145,0
500 20° 25,0 174,0 205,0 1030 780 195,0 750 835 165,0
500 20¢ 50,0 61,0 151,0 1410 780 245,0 1130 835 210,0
500 20¢ 75,0 31,0 120,0 1780 780 290,0 1500 835 260,0
500 20¢ 100,0 19,2 101,0 2130 780 335,0 1850 835 305,0
500 20¢ 150,0 11,3 82,0 2630 780 400,0 2350 835 370,0
600 24¢ 15,0 413,0 351,0 930 905 235,0 650 965 185,0
600 24 25,0 208,0 297,0 1110 905 265,0 830 965 215,0
600 24¢ 50,0 71,0 216,0 1550 905 335,0 1270 965 280,0
600 24¢ 75,0 33,0 165,0 2040 905 410,0 1760 965 355,0
600 24¢ 100,0 20,8 139,0 2440 905 470,0 2160 965 420,0
600 24* 150,0 12,1 112,0 3040 905 565,0 2760 965 510,0
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700 28 15,0 672,0 518,0 990 1040 320,0 710 1110 240,0
700 28" 25,0 318,0 431,0 1210 1040 360,0 930 1110 280,0
700 28" 50,0 100,0 303,0 1760 1040 470,0 1480 1110 390,0
700 28" 75,0 57,0 249,0 2160 1040 545,0 1880 1110 465,0
700 28" 100,0 37,0 212,0 2560 1040 620,0 2280 1110 540,0
700 28" 150,0 191 163,0 3360 1040 775,0 3080 1110 695,0
800 32" 15,0 735,0 680,0 1050 1170 415,0 770 1250 300,0
800 32" 25,0 341,0 560,0 1300 1170 470,0 1020 1250 355,0
800 32" 50,0 114,0 399,0 1870 1170 595,0 1590 1250 480,0
800 32" 75,0 61,0 319,0 2370 1170 705,0 2090 1250 590,0
800 32¢ 100,0 37,5 265,0 2870 1170 815,0 2590 1250 700,0
800 32¢ 150,0 20,9 209,0 3670 1170 990,0 3390 1250 875,0
900 36" 15,0 735,0 851,0 1130 1325 560,0 850 1370 365,0
900 36* 25,0 367,0 710,0 1380 1325 625,0 1100 1370 430,0
900 36¢ 50,0 110,0 485,0 2080 1325 800,0 1800 1370 600,0
900 36" 75,0 63,0 396,0 2580 1325 920,0 2300 1370 725,0
900 36" 100,0 37,7 324,0 3180 1325 1070,0 2900 1370 875,0
900 36" 150,0 21,0 255,0 4080 1325 1295,0 3800 1370 1100,0
1000 40¢ 15,0 1147,0 1070,0 1600 1450 700,0 1520 1470 650,0
1000 40 25,0 537,0 867,0 1890 1450 780,0 1810 1470 730,0
1000 40" 50,0 164,0 584,0 2630 1450 985,0 2550 1470 930,0
1000 40 75,0 88,0 462,0 3230 1450 1150,0 3150 1470 1095,0
1000 40" 100,0 59,0 393,0 3730 1450 1290,0 3650 1470 1235,0
1000 40 150,0 30,1 297,0 4 830 1450 1590,0 4750 1470 1535,0
1100 44 15,0 1196,0 1385,0 1690 1580 810,0 1610 1625 785,0
1100 44 25,0 540,0 1109,0 2020 1580 915,0 1940 1625 885,0
1100 44 50,0 167,0 747,0 2820 1580 1160,0 2740 1625 1135,0
1100 44 75,0 90,0 591,0 3470 1580 1360,0 3390 1625 1335,0
1100 44 100,0 62,0 509,0 3970 1580 1515,0 3 890 1625 1485,0
1100 44 150,0 30,0 374,0 5270 1580 1915,0 5190 1625 1885,0
1200 48 15,0 1153,0 1672,0 1830 1720 1080,0 1740 1770 960,0
1200 48 25,0 530,0 1347,0 2170 1720 1195,0 2080 1770 1075,0
1200 48 50,0 154,0 889,0 3070 1720 1500,0 2980 1770 1380,0
1200 48" 75,0 84,0 703,0 3770 1720 1735,0 3680 1770 1615,0
1200 48 100,0 56,0 596,0 4370 1720 1940,0 4 280 1770 1820,0
1200 48 150,0 27,1 440,0 5770 1720 2415,0 5680 1770 2290,0
1300 52¢ 15,0 1343,0 1637,0 1900 1770 1660,0 1820 1815 1715,0
1300 52¢ 25,0 626,0 1313,0 2240 1770 1790,0 2160 1815 1845,0
1300 52¢ 50,0 184,0 861,0 3140 1770 21250 3060 1815 2180,0
1300 52¢ 75,0 100,0 679,0 3840 1770 2385,0 3760 1815 2440,0
1300 52" 100,0 67,0 575,0 4 440 1770 2610,0 4 360 1815 2665,0
1300 52" 150,0 32,7 424,0 5840 1770 3135,0 5760 1815 3190,0
1400 56" 15,0 1493,0 1939,0 1960 1885 1900,0 1880 1945 1985,0
1400 56" 25,0 707,0 1559,0 2310 1885 2 040,0 2230 1945 2125,0
1400 56" 50,0 217,0 1036,0 3210 1885 2405,0 3130 1945 2490,0
1400 56" 75,0 120,0 822,0 3910 1885 2690,0 3830 1945 2775,0
1400 56" 100,0 80,0 698,0 4510 1885 2930,0 4430 1945 3020,0
1400 56" 150,0 38,8 512,0 5960 1885 3520,0 5880 1945 3605,0
1500 60" 15,0 1606,0 22540 2090 2000 2125,0 2010 2 065 2280,0
1500 60" 25,0 832,0 1858,0 2410 2000 2265,0 2330 2 065 2420,0
1500 60" 50,0 252,0 1230,0 3340 2000 2675,0 3260 2 065 2825,0
1500 60" 75,0 140,0 981,0 4040 2000 2980,0 3960 2 065 3135,0
1500 60" 100,0 89,0 815,0 4740 2000 3285,0 4 660 2 065 3440,0
1500 60" 150,0 43,6 599,0 6 240 2000 3945,0 6 160 2 065 4095,0
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1600 64 15,0 1719,0 2212,0 2 200 2070 2430,0 2120 2125 2565,0
1600 64 25,0 951,0 1847,0 2500 2070 2575,0 2420 2125 2705,0
1600 64 50,0 276,0 1191,0 3500 2070 3045,0 3420 2125 3175,0
1600 64 75,0 147,0 927,0 4 300 2070 3420,0 4220 2125 3555,0
1600 64 100,0 91,0 759,0 5100 2070 3800,0 5020 2125 3930,0
1600 64 150,0 44,9 557,0 6 700 2070 4550,0 6 620 2125 4685,0
1800 72" 15,0 2158,0 2999,0 2310 2300 3090,0 2240 2380 3415,0
1800 72" 25,0 1049,0 2 400,0 2710 2 300 3340,0 2 640 2380 3670,0
1800 72" 50,0 325,0 1574,0 3760 2 300 4005,0 3690 2380 4335,0
1800 72" 75,0 170,0 1216,0 4660 2300 4575,0 4590 2380 4900,0
1800 72" 100,0 105,0 990,0 5560 2300 5140,0 5490 2380 5470,0
1800 72" 150,0 57,0 756,0 7 060 2300 6 090,0 6990 2380 6420,0
2000 80" 15,0 2637,0 3 808,0 2 400 2520 3740,0 2330 2 630 4275,0
2000 80" 25,0 1148,0 2933,0 2900 2520 4095,0 2830 2630 4630,0
2000 80" 50,0 347,0 1891,0 4100 2520 4945,0 4030 2630 5480,0
2000 80" 75,0 184,0 1459,0 5100 2520 5655,0 5030 2630 6 185,0
2000 80" 100,0 113,0 1187,0 6 100 2520 6 360,0 6 030 2630 6 895,0
2000 80 150,0 91,0 903,0 7 800 2520 7 655,0 7740 2630 8190,0
2200 88" 15,0 4704,0 4157,0 2510 2700 3435,0 2460 2810 4145,0
2200 88" 25,0 2122,0 3216,0 3010 2700 3825,0 2960 2810 4535,0
2200 88 50,0 639,0 2 053,0 4 260 2700 4.800,0 4210 2810 5515,0
2200 88" 75,0 345,0 1593,0 5260 2700 5585,0 5210 2810 6 295,0
2200 88" 100,0 215,0 1301,0 6 260 2700 6 365,0 6210 2810 7 075,0
2200 88" 150,0 113,0 978,0 8 060 2700 7770,0 8010 2810 8 485,0
2400 96" 15,0 4 559,0 5013,0 2 640 2920 4730,0 2 580 3050 5090,0
2400 96" 25,0 2120,0 3933,0 3140 2920 5160,0 3080 3050 5520,0
2400 96" 50,0 634,0 25220 4440 2920 6 280,0 4 380 3050 6 640,0
2400 96" 75,0 349,0 1976,0 5440 2920 7 140,0 5380 3050 7 500,0
2400 96" 100,0 220,0 1625,0 6 440 2920 8 005,0 6 380 3050 8 365,0
2400 96" 150,0 117,0 1231,0 8 240 2920 9555,0 8 180 3050 9915,0
2600 104 15,0 4378,0 6 059,0 2790 3140 5295,0 2730 3295 5890,0
2600 104 25,0 2095,0 4795,0 3290 3140 5765,0 3230 3295 6 365,0
2600 104 50,0 583,0 2987,0 4740 3140 7135,0 4 680 3295 7735,0
2600 104 75,0 332,0 2371,0 5740 3140 8 080,0 5680 3295 8 680,0
2600 104 100,0 214,0 1965,0 6 740 3140 9025,0 6 680 3295 9620,0
2600 104 150,0 107,0 1446,0 8 840 3140 11 005,0 8 780 3295 11 605,0
2800 112¢ 15,0 6031,0 5983,0 2940 3300 5785,0 2880 3450 6 495,0
2800 112¢ 25,0 2963,0 4736,0 3440 3300 6 295,0 3380 3450 7 005,0
2800 112¢ 50,0 822,0 2913,0 4940 3300 7 830,0 4 880 3450 8535,0
2800 112¢ 75,0 4530,0 2272,0 6 040 3300 8 950,0 5980 3450 9660,0
2800 112¢ 100,0 309,0 1925,0 6 940 3300 9870,0 6 880 3450 10 580,0
2800 112¢ 150,0 1400,0 1352,0 9440 3300 12 420,0 9 380 3450 13 130,0
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15 v" 15,0 1,2 0,4 360 135 2,2 180 150 2,3
15 178 25,0 0,8 0,4 380 135 2,3 200 150 2,3
15 " 50,0 0,5 0,4 410 135 2,3 230 150 2,4
15 o' 75,0 0,4 0,4 430 135 2,4 250 150 2,4
15 L7 100,0 0,2 0,3 480 135 2,5 300 150 2,5
15 o' 150,0 0,1 0,2 630 135 2,8 450 150 2,8
20 E7% 15,0 1,8 0,7 350 145 3.1 170 160 3,0
20 E7% 25,0 1,0 0,7 380 145 3,2 200 160 3,0
20 E7% 50,0 0,4 0,6 440 145 3,3 260 160 3,2
20 E7% 75,0 0,2 0,5 520 145 3,5 340 160 3,4
20 E78 100,0 0,1 0,4 570 145 3,6 390 160 3,5
20 E78 150,0 0,1 0,4 670 145 3,9 490 160 3,8
25 1" 15,0 2,5 1,0 360 155 3,7 180 170 3,5
25 1 25,0 1,8 0,9 380 155 3,8 200 170 3,5
25 1% 50,0 0,6 0,7 470 155 41 290 170 3,8
25 1% 75,0 0,3 0,6 540 155 4,3 360 170 4.1
25 1 100,0 0,2 0,6 600 155 4,5 420 170 4,3
25 1% 150,0 0,1 0,5 720 155 4,9 540 170 4,6
32 1w 15,0 41 1,6 360 180 51 180 195 4,8
32 1w 25,0 2,0 1,4 400 180 5,2 220 195 4,9
32 1w 50,0 0,6 1,1 520 180 57 340 195 5,4
32 1w 75,0 0,4 1,0 560 180 59 380 195 5,6
32 1w 100,0 0,2 0,8 670 180 6,4 490 195 6,1
32 1y 150,0 0,1 0,7 820 180 7,0 640 195 6,7
40 1%" 15,0 3,7 3,1 400 230 9,3 220 260 7,5
40 1% 25,0 2,7 3,0 420 230 9,4 240 260 7,6
40 1%" 50,0 0,7 2,3 550 230 10,0 370 260 8,6
40 1% 75,0 0,4 2,0 640 230 11,0 460 260 9,2
40 1%" 100,0 0,3 1,8 720 230 12,0 540 260 9,8
40 1% 150,0 0,2 1,5 840 230 13,0 660 260 11,0
50 2¢ 15,0 10,5 51 410 245 11,0 230 275 9,4
50 2¢ 25,0 6,2 4,7 450 245 11,0 270 275 9,8
50 2¢ 50,0 1,5 3,4 630 245 13,0 450 275 11,0
50 .2¢ 75,0 0,9 29 730 245 14,0 550 275 12,0
50 2¢ 100,0 0,6 2,6 830 245 15,0 650 275 13,0
50 2¢ 150,0 0,3 21 1030 245 16,0 850 275 15,0
65 2y 15,0 9,4 71 420 265 13,0 240 295 11,0
65 2" 25,0 4.1 6,2 490 265 14,0 310 295 12,0
65 2" 50,0 1,4 4.8 640 265 16,0 460 295 14,0
65 2 75,0 0,7 3,9 790 265 18,0 610 295 16,0
65 2y 100,0 0,4 3,3 940 265 20,0 760 295 18,0
65 2y 150,0 0,2 2,7 1140 265 22,0 960 295 20,0
80 3¢ 15,0 9,2 9,7 450 280 16,0 270 310 14,0
80 3¢ 25,0 4,5 8,4 520 280 17,0 340 310 15,0
80 3¢ 50,0 1,5 6,4 690 280 19,0 510 310 18,0
80 3¢ 75,0 0,8 5,2 850 280 22,0 670 310 20,0
80 3¢ 100,0 0,6 4,7 950 280 23,0 770 310 21,0
80 3¢ 150,0 0,3 3,7 1200 280 27,0 1020 310 25,0
100 4 15,0 21,8 15,0 570 320 23,0 330 360 19,0
100 4 25,0 12,8 14,0 630 320 24,0 390 360 20,0
100 4 50,0 4,2 11,0 820 320 28,0 580 360 24,0
100 4 75,0 2,8 9,6 920 320 30,0 680 360 26,0
100 4 100,0 1,6 8,1 1100 320 34,0 860 360 30,0
100 4 150,0 0,9 6,6 1350 320 39,0 1110 360 36,0
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125 5% 15,0 79,0 22,0 590 350 29,0 350 390 26,0
125 5% 25,0 57,0 21,0 630 350 30,0 390 390 27,0
125 5% 50,0 14,7 16,0 820 350 34,0 580 390 31,0
125 5 75,0 8,2 14,0 970 350 38,0 730 390 35,0
125 5 100,0 5,1 12,0 1130 350 42,0 890 390 39,0
125 5 150,0 2,9 9,6 1370 350 49,0 1130 390 45,0
150 6" 15,0 110,0 30,0 600 385 36,0 360 425 31,0
150 6" 25,0 60,0 27,0 680 385 38,0 440 425 33,0
150 6" 50,0 21,8 21,0 880 385 45,0 640 425 40,0
150 6" 75,0 12,9 18,0 1030 385 50,0 790 425 45,0
150 6" 100,0 7,6 15,0 1230 385 57,0 990 425 52,0
150 6" 150,0 4,5 13,0 1480 385 65,0 1240 425 60,0
200 8" 15,0 129,0 49,0 630 440 53,0 390 480 42,0
200 8" 25,0 53,0 41,0 760 440 59,0 520 480 48,0
200 8" 50,0 18,6 31,0 1010 440 70,0 770 480 60,0
200 8" 75,0 10,5 26,0 1210 440 80,0 970 480 70,0
200 8" 100,0 6,7 22,0 1410 440 90,0 1170 480 80,0
200 8" 150,0 3,5 17,0 1810 440 110,0 1570 480 100,0
250 10¢ 15,0 152,0 81,0 670 515 70,0 430 565 59,0
250 10¢ 25,0 63,0 67,0 820 515 80,0 580 565 70,0
250 10% 50,0 24,7 52,0 1070 515 100,0 830 565 85,0
250 10° 75,0 13,0 42,0 1320 515 115,0 1080 565 105,0
250 10¢ 100,0 8,8 37,0 1520 515 130,0 1280 565 115,0
250 10* 150,0 4,7 29,0 1920 515 155,0 1680 565 145,0
300 12* 15,0 179,0 104,0 730 565 95,0 490 615 80,0
300 12¢ 25,0 81,0 87,0 880 565 110,0 640 615 90,0
300 12¢ 50,0 31,8 67,0 1150 565 130,0 910 615 110,0
300 12¢ 75,0 15,9 54,0 1450 565 155,0 1210 615 135,0
300 12¢ 100,0 10,2 46,0 1700 565 175,0 1460 615 160,0
300 12¢ 150,0 5,9 38,0 2100 565 210,0 1860 615 190,0
350 T4* 15,0 150,0 121,0 760 625 120,0 520 675 100,0
350 14¢ 25,0 72,0 102,0 910 625 135,0 670 675 115,0
350 14¢ 50,0 27,9 78,0 1200 625 160,0 960 675 140,0
350 14¢ 75,0 14,2 62,0 1510 625 185,0 1270 675 170,0
350 14¢ 100,0 9,3 54,0 1760 625 210,0 1520 675 190,0
350 14¢ 150,0 5,5 44,0 2160 625 245,0 1920 675 225,0
400 16* 15,0 345,0 158,0 860 700 175,0 580 755 130,0
400 16" 25,0 172,0 136,0 1010 700 190,0 730 755 145,0
400 16" 50,0 66,0 105,0 1320 700 220,0 1040 755 180,0
400 16" 75,0 35,7 86,0 1610 700 250,0 1330 755 210,0
400 16* 100,0 23,7 75,0 1860 700 275,0 1580 755 235,0
400 16" 150,0 13,3 61,0 2310 700 325,0 2030 755 280,0
500 20* 15,0 450,0 269,0 920 835 240,0 640 900 195,0
500 20° 25,0 241,0 234,0 1070 835 260,0 790 900 215,0
500 20° 50,0 85,0 176,0 1450 835 310,0 1170 900 265,0
500 20¢ 75,0 43,3 141,0 1820 835 360,0 1540 900 310,0
500 20¢ 100,0 26,8 119,0 2170 835 410,0 1890 900 360,0
500 20¢ 150,0 15,8 98,0 2670 835 475,0 2390 900 425,0
600 24 15,0 760,0 392,0 970 960 330,0 690 1030 260,0
600 24 25,0 386,0 335,0 1150 960 360,0 870 1030 290,0
600 24¢ 50,0 132,0 248,0 1590 960 430,0 1310 1030 360,0
600 24¢ 75,0 62,0 192,0 2080 960 510,0 1800 1030 440,0
600 24* 100,0 39,0 162,0 2480 960 570,0 2200 1030 505,0
600 24* 150,0 22,8 132,0 3080 960 670,0 2800 1030 600,0
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700 28" 15,0 899,0 566,0 1030 1105 465,0 750 1190 340,0
700 28" 25,0 426,0 476,0 1250 1105 510,0 970 1190 385,0
700 28" 50,0 134,0 340,0 1800 1105 620,0 1520 1190 490,0
700 28" 75,0 77,0 282,0 2200 1105 700,0 1920 1190 570,0
700 28 100,0 49,6 241,0 2 600 1105 780,0 2320 1190 650,0
700 28 150,0 25,6 186,0 3400 1105 935,0 3120 1190 810,0
800 32¢ 15,0 1084,0 726,0 1110 1240 630,0 830 1330 445,0
800 32¢ 25,0 506,0 606,0 1360 1240 685,0 1080 1330 505,0
800 32¢ 50,0 170,0 440,0 1930 1240 815,0 1650 1330 635,0
800 32¢ 75,0 91,0 355,0 2430 1240 930,0 2150 1330 745,0
800 32" 100,0 56,0 297,0 2930 1240 1045,0 2 650 1330 860,0
800 32¢ 150,0 31,3 2360 | 3730 1240 12250 3450 1330 10400
900 36" 15,0 1085,0 1026,0 1620 1375 725,0 1 560 1480 775,0
900 36" 25,0 545,0 860,0 1870 1375 790,0 1810 1480 840,0
900 36" 50,0 165,0 592,0 2570 1375 975,0 2510 1480 1025,0
900 36" 75,0 94,0 84,0 3070 1375 1105,0 3010 1480 1155,0
900 36" 100,0 56,0 98,0 3670 1375 1265,0 3610 1480 1310,0
900 36" 150,0 31,4 13,0 4570 1375 1500,0 4510 1480 1545,0
1000 40¢ 15,0 1507,0 1046,0 1690 1430 1295,0 1630 1525 1580,0
1000 40¢ 25,0 708,0 851,0 1980 1430 1395,0 1920 1525 1680,0
1000 40 50,0 217,0 577,0 2720 1430 1655,0 2 660 1525 1940,0
1000 40° 75,0 117,0 457,0 3320 1430 1860,0 3260 1525 2150,0
1000 40° 100,0 78,0 390,0 3820 1430 2035,0 3760 1525 2320,0
1000 40° 150,0 40,1 295,0 4920 1430 2420,0 4 860 1525 2705,0
1100 44 15,0 1573,0 1288,0 1780 1545 1500,0 1720 1660 1895,0
1100 44¢ 25,0 714,0 1033,0 2110 1545 1630,0 2050 1660 2020,0
1100 44¢ 50,0 222,0 697,0 2910 1545 1935,0 2 850 1660 2330,0
1100 44¢ 75,0 120,0 552,0 3560 1545 2185,0 3500 1660 2580,0
1100 44" 100,0 83,0 475,0 4060 1545 2380,0 4 000 1660 2775,0
1100 44" 150,0 40,0 350,0 5360 1545 2880,0 5300 1660 3275,0
1200 48 15,0 1519,0 1561,0 1860 1660 1695,0 1810 1790 2200,0
1200 48 25,0 701,0 1254,0 2 200 1660 1835,0 2 150 1790 2 345,0
1200 48 50,0 205,0 825,0 3100 1 660 2215,0 3050 1790 2725,0
1200 48 75,0 111,0 652,0 3 800 1660 2510,0 3750 1790 3020,0
1200 48" 100,0 74,0 552,0 4 400 1660 2765,0 4 350 1790 3275,0
1200 48° 150,0 36,1 407,0 5800 1660 3355,0 5750 1790 3 865,0
1300 52" 15,0 1998,0 19420 1980 1790 2005,0 1930 1930 2650,0
1300 52¢ 25,0 932,0 1570,0 2 320 1790 2 165,0 2270 1930 2 805,0
1300 52¢ 50,0 275,0 1042,0 3220 1790 2 580,0 3170 1930 3220,0
1300 52¢ 75,0 149,0 826,0 3920 1790 2905,0 3870 1930 3545,0
1300 52¢ 100,0 99,0 701,0 4520 1790 3180,0 4470 1930 3825,0
1300 52¢ 150,0 48,7 519,0 5920 1790 3830,0 5870 1930 4 470,0
1400 56" 15,0 3591,0 1899,0 2170 1855 2595,0 2120 1990 3145,0
1400 56" 25,0 1709,0 1533,0 2520 1855 2770,0 2 470 1990 3320,0
1400 56" 50,0 527,0 1025,0 3420 1855 3220,0 3370 1990 3770,0
1400 56" 75,0 291,0 815,0 4120 1855 3575,0 4 070 1990 4120,0
1400 56" 100,0 195,0 693,0 4720 1855 3875,0 4670 1990 4420,0
1400 56" 150,0 95,0 509,0 6170 1855 4 600,0 6120 1990 5150,0
1500 60" 15,0 3867,0 2209,0 2280 1980 3040,0 2230 2130 3745,0
1500 60" 25,0 2011,0 1828,0 2 600 1980 3215,0 2 550 2130 3915,0
1500 60" 50,0 612,0 1217,0 3530 1980 3720,0 3480 2130 4420,0
1500 60" 75,0 342,0 973,0 4230 1980 4095,0 4180 2130 4.800,0
1500 60" 100,0 218,0 810,0 4930 1980 4475,0 4880 2130 5180,0
1500 60" 150,0 106,0 596,0 6 430 1980 5290,0 6 380 2130 5990,0
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1600 64¢ 15,0 4143,0 2553,0 2410 2100 3595,0 2 360 2280 4295,0
1600 64* 25,0 2301,0 2156,0 2710 2100 3775,0 2 660 2280 4 470,0
1600 64* 50,0 671,0 1419,0 3710 2100 4 360,0 3660 2280 5055,0
1600 64° 75,0 358,0 1115,0 4510 2100 4830,0 4 460 2280 5525,0
1600 64* 100,0 222,0 918,0 5310 2100 5300,0 5 260 2280 5995,0
1600 64° 150,0 110,0 678,0 6910 2100 6 240,0 6 860 2280 6935,0
1800 72" 15,0 5196,0 3293,0 2540 2420 5425,0 2500 2505 6 080,0
1800 72" 25,0 2535,0 2666,0 2940 2420 5775,0 2900 2505 6430,0
1800 72" 50,0 788,0 1778,0 3990 2420 6705,0 3 950 2505 7 360,0
1800 72" 75,0 414,0 1383,0 4890 2420 7 500,0 4 850 2 505 8 155,0
1800 72" 100,0 255,0 1132,0 5790 2420 8 295,0 5750 251 8 950,0
1800 72¢ 150,0 138,0 869,0 7290 2420 9615,0 7 250 2 505 10 275,0
2000 80" 15,0 6 354,0 3417,0 2670 2520 6810,0 2630 2660 7635,0
2000 80° 25,0 2778,0 2649,0 3170 2520 7 300,0 3130 2 660 8125,0
2000 80° 50,0 844,0 1720,0 4370 2520 8475,0 4330 2 660 9300,0
2000 80° 75,0 447,0 1332,0 5370 2520 9455,0 5330 2 660 10 280,0
2000 80“ 100,0 276,0 1086,0 6 370 2520 10 435,0 6 330 2660 11 260,0
2000 80“ 150,0 208,0 828,0 8 080 2520 12 210,0 8 040 2 660 13 040,0
2200 88" 15,0 7649,0 4278,0 2820 2740 5900,0 2790 2915 7280,0
2200 88" 25,0 3455,0 3346,0 3320 2740 6450,0 3290 2915 7825,0
2200 88" 50,0 1041,0 2167,0 4570 2740 7810,0 4540 2915 9190,0
2200 88" 75,0 562,0 1690,0 5570 2740 8900,0 5 540 2915 10 280,0
2200 88" 100,0 351,0 1385,0 6570 2740 9990,0 6 540 2915 11 370,0
2200 88" 150,0 185,0 1046,0 8370 2740 11 955,0 8 340 2915 13 330,0
2400 96 15,0 7416,0 5199,0 3010 3000 7435,0 2980 3150 8735,0
2400 96 25,0 3453,0 4111,0 3510 3000 8040,0 3480 3150 9335,0
2400 96 50,0 1034,0 2663,0 4810 3000 9605,0 4780 3150 10 900,0
2400 96 75,0 569,0 2095,0 5810 3000 10 805,0 5780 3150 12105,0
2400 96° 100,0 359,0 1727,0 6810 3000 12010,0 6780 3150 13 310,0
2400 96" 150,0 191,0 1312,0 8610 3000 14 175,0 8580 3150 15 475,0
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32 1Y 15,0 4.1 2,8 360 220 7,2 180 250 7,2
32 1Y 25,0 2,0 2,5 400 220 7,5 220 250 7.4
32 1y 50,0 0,6 2,0 520 220 8,3 340 250 8,2
32 19 75,0 0,4 1,8 560 220 8,5 380 250 8,5
32 19 100,0 0,2 1,5 670 220 9,2 490 250 9,2
32 19 150,0 0,1 1,3 820 220 10,0 640 250 10,0
40 1% 15,0 3,7 3.1 400 230 9,9 220 260 8,0
40 1% 25,0 2,7 3,0 420 230 10,0 240 260 8,2
40 1% 50,0 0,7 2,3 550 230 11,0 370 260 9,1
40 1% 75,0 0,4 2,0 640 230 12,0 460 260 9,8
40 1% 100,0 0,3 1,8 720 230 12,0 540 260 10,0
40 1" 150,0 0,2 1,5 840 230 13,0 660 260 11,0
50 2" 15,0 10,5 51 410 245 12,0 230 275 10,0
50 2" 25,0 6,2 4,7 450 245 12,0 270 275 11,0
50 2" 50,0 15,0 3,4 630 245 14,0 450 275 12,0
50 2" 75,0 0,9 2,9 730 245 14,0 550 275 13,0
50 2° 100,0 0,6 2,6 830 245 15,0 650 275 14,0
50 2¢ 150,0 0,3 21 1030 245 17,0 850 275 16,0
65 2" 15,0 9,4 71 420 265 14,0 240 295 12,0
65 25" 25,0 4.1 6,2 490 265 15,0 310 295 13,0
65 25" 50,0 1,4 4,8 640 265 17,0 460 295 15,0
65 2" 75,0 0,7 3,9 790 265 19,0 610 295 17,0
65 21" 100,0 0,4 3,3 940 265 21,0 760 295 18,0
65 2" 150,0 0,4 2,7 1140 265 23,0 960 295 21,0
80 3¢ 15,0 13,6 9,7 450 280 17,0 270 310 15,0
80 3¢ 25,0 6,7 8,4 520 280 18,0 340 310 17,0
80 3¢ 50,0 2,3 6,4 690 280 21,0 510 310 19,0
80 3¢ 75,0 12,0 5,2 850 280 23,0 670 310 21,0
80 3¢ 100,0 0,8 4,7 950 280 25,0 770 310 23,0
80 3¢ 150,0 0,4 3,7 1200 280 28,0 1020 310 27,0
100 4 15,0 31,8 15,0 580 320 28,0 340 360 21,0
100 4« 25,0 18,9 14,0 640 320 29,0 400 360 23,0
100 4« 50,0 6,3 11,0 830 320 33,0 590 360 27,0
100 4 75,0 4,2 9,6 930 320 35,0 690 360 29,0
100 4 100,0 2,4 8,1 1110 320 39,0 870 360 32,0
100 4 150,0 1,3 6,6 1360 320 44,0 1120 360 38,0
125 5¢ 15,0 92,0 21,0 610 350 34,0 370 390 28,0
125 5¢ 25,0 66,0 20,0 650 350 35,0 410 390 29,0
125 5 50,0 22,0 16,0 840 350 40,0 600 390 34,0
125 5 75,0 12,3 13,0 990 350 440 750 390 38,0
125 5¢ 100,0 7,7 11,0 1150 350 49,0 910 390 42,0
125 5¢ 150,0 4.4 9,5 1390 350 55,0 1150 390 48,0
150 6" 15,0 160,0 34,0 620 405 46,0 380 455 37,0
150 6" 25,0 89,0 31,0 700 405 49,0 460 455 40,0
150 6" 50,0 32,5 24,0 900 405 56,0 660 455 47,0
150 6" 75,0 19,3 21,0 1050 405 60,0 810 455 53,0
150 6" 100,0 11,3 18,0 1250 405 70,0 1010 455 60,0
150 6" 150,0 6,8 15,0 1500 405 80,0 1260 455 70,0
200 8" 15,0 187,0 55,0 650 460 65,0 410 510 51,0
200 8" 25,0 79,0 46,0 780 460 75,0 540 510 57,0
200 8" 50,0 27,7 36,0 1030 460 85,0 790 510 70,0
200 8" 75,0 15,7 30,0 1230 460 95,0 990 510 80,0
200 8" 100,0 10,1 26,0 1430 460 105,0 1190 510 90,0
200 8" 150,0 52 20,0 1830 460 125,0 1590 510 110,0
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250 10¢ 15,0 222,0 87,0 690 540 90,0 450 595 75,0
250 10¢ 25,0 93,0 72,0 840 540 100,0 600 595 85,0
250 10* 50,0 36,8 57,0 1090 540 120,0 850 595 100,0
250 10" 75,0 19,5 46,0 1340 540 135,0 1100 595 120,0
250 10 100,0 13,1 41,0 1540 540 150,0 1300 595 130,0
250 10 150,0 7.1 33,0 1940 540 180,0 1700 595 160,0
300 12¢ 15,0 242,0 123,0 740 610 125,0 500 670 95,0
300 12° 25,0 111,0 104,0 890 610 135,0 650 670 110,0
300 12¢ 50,0 43,8 81,0 1160 610 160,0 920 670 130,0
300 12¢ 75,0 21,9 65,0 1460 610 185,0 1220 670 160,0
300 12¢ 100,0 14,2 56,0 1710 610 210,0 1470 670 180,0
300 12¢ 150,0 8,2 46,0 2110 610 240,0 1870 670 215,0
350 14¢ 15,0 204,0 151,0 790 685 170,0 550 750 130,0
350 14¢ 25,0 98,0 129,0 940 685 180,0 700 750 140,0
350 14* 50,0 38,5 101,0 1230 685 210,0 990 750 170,0
350 14* 75,0 19,6 82,0 1540 685 240,0 1300 750 200,0
350 14* 100,0 12,9 71,0 1790 685 265,0 1550 750 225,0
350 14¢ 150,0 7,7 58,0 2190 685 305,0 1950 750 265,0
400 16* 15,0 504,0 194,0 890 760 240,0 610 830 170,0
400 16* 25,0 253,0 168,0 1040 760 260,0 760 830 185,0
400 16* 50,0 98,0 132,0 1350 760 295,0 1070 830 220,0
400 16* 75,0 53,0 110,0 1640 760 325,0 1360 830 255,0
400 16¢ 100,0 35,5 96,0 1890 760 355,0 1610 830 280,0
400 16¢ 150,0 20,0 79,0 2 340 760 405,0 2 060 830 330,0
500 20¢ 15,0 660,0 296,0 960 910 380,0 680 990 265,0
500 20¢ 25,0 356,0 260,0 1110 910 400,0 830 990 285,0
500 20¢ 50,0 126,0 198,0 1490 910 450,0 1210 990 335,0
500 20¢ 75,0 65,0 161,0 1860 910 500,0 1580 990 390,0
500 20¢ 100,0 40,2 137,0 2210 910 550,0 1930 990 435,0
500 20¢ 150,0 23,7 113,0 2710 910 620,0 2430 990 505,0
600 24¢ 15,0 833,0 447,0 1020 1065 550,0 740 1155 370,0
600 24¢ 25,0 426,0 387,0 1200 1065 580,0 920 1155 400,0
600 24* 50,0 147,0 292,0 1640 1065 655,0 1360 1155 475,0
600 24¢ 75,0 69,0 229,0 2130 1065 735,0 1850 1155 560,0
600 24¢ 100,0 43,6 195,0 2530 1065 805,0 2 250 1155 625,0
600 24* 150,0 25,5 159,0 3130 1065 905,0 2850 1155 730,0
700 28" 15,0 1299,0 637,0 1090 1170 675,0 810 1275 450,0
700 28" 25,0 623,0 543,0 1310 1170 725,0 1030 1275 495,0
700 28" 50,0 198,0 398,0 1860 1170 840,0 1580 1275 615,0
700 28" 75,0 114,0 333,0 2 260 1170 925,0 1980 1275 695,0
700 28" 100,0 74,0 286,0 2 660 1170 1005,0 2380 1275 780,0
700 28" 150,0 38,3 223,0 3460 1170 1175,0 3180 1275 950,0
800 32¢ 15,0 1427,0 700,0 1160 1250 1350,0 880 1340 980,0
800 32¢ 25,0 670,0 588,0 1410 1250 1415,0 1130 1340 1040,0
800 32¢ 50,0 226,0 430,0 1980 1250 1555,0 1700 1340 1185,0
800 32¢ 75,0 121,0 348,0 2480 1250 1685,0 2 200 1340 1310,0
800 32¢ 100,0 75,0 293,0 2980 1250 1810,0 2700 1340 1440,0
800 32¢ 150,0 41,7 2330,0 3780 1250 2010,0 3500 1340 1640,0
900 36" 15,0 1430,0 960,0 1730 1360 1170,0 1680 1460 1530,0
900 36* 25,0 722,0 803,0 1980 1360 1240,0 1930 1460 1600,0
900 36" 50,0 219,0 551,0 2680 1360 1440,0 2630 1460 1800,0
900 36° 75,0 125,0 451,0 3180 1360 1585,0 3130 1460 1940,0
900 36° 100,0 75,0 369,0 3780 1360 1755,0 3730 1460 2110,0
900 36 150,0 41,9 291,0 4680 1360 2010,0 4630 1460 2370,0
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mm inch +mm N/mm N.m/bar mm mm kg mm mm kg
1000 40 15,0 1856,0 1229,0 1860 1490 1550,0 1820 1620 2 140,0
1000 40 25,0 878,0 1010,0 2150 1490 1655,0 2 110 1620 2245,0
1000 40 50,0 271,0 694,0 | 2890 1490 1930,0 2850 1620 2520,0
1000 40 75,0 146,0 554,0 | 3490 1490 2150,0 3450 1620 2745,0
1000 40° 100,0 98,0 4740 | 3990 1490 2340,0 3950 1620 2930,0
1000 40° 150,0 50,0 360,0 | 5090 1490 27450 5 050 1620 3335,0
1100 44 15,0 1940,0 1280,0 1970 1565 1885,0 1940 1685 2 550,0
1100 44 25,0 885,0 1028,0 2 300 1565 2020,0 2270 1685 2685,0
1100 44 50,0 277,0 696,0 3100 1565 2 350,0 3070 1685 3015,0
1100 44 75,0 150,0 551,0 3750 1565 2615,0 3720 1685 3280,0
1100 44 100,0 103,0 4750 | 4250 1565 2820,0 4220 1685 3485,0
1100 44 150,0 49,9 3490 | 5550 1565 3355,0 5520 1685 4020,0
1200 48" 15,0 1867,0 1648,0 2 050 1700 2325,0 2020 1850 3260,0
1200 48" 25,0 867,0 1331,0 2390 1700 2515,0 2 360 1850 3450,0
1200 48" 50,0 254,0 882,0 3290 1700 3015,0 3260 1850 3950,0
1200 48" 75,0 138,0 698,0 3990 1700 3405,0 3960 1850 4 340,0
1200 48" 100,0 92,0 593,0 4 590 1700 3735,0 4 560 1850 4675,0
1200 48" 150,0 45,0 438,0 5990 1700 4515,0 5960 1850 5455,0
1300 52" 15,0 1658,0 2016,0 2160 1830 2880,0 2130 1975 3750,0
1300 52" 25,0 926,0 1637,0 2510 1830 3115,0 2480 1975 3985,0
1300 52¢ 50,0 274,0 1098,0 3410 1830 3665,0 3380 1975 4535,0
1300 52¢ 75,0 149,0 874,0 4110 1830 4.090,0 4080 1975 4965,0
1300 52¢ 100,0 100,0 744,0 4710 1830 4 460,0 4 680 1975 5330,0
1300 52¢ 150,0 48,9 552,0 6 110 1830 5310,0 6 080 1975 6 185,0
1400 56 15,0 3577,0 1995,0 2250 1890 3310,0 2230 2020 4240,0
1400 56 25,0 1702,0 1615,0 2 600 1890 3550,0 2580 2020 4 475,0
1400 56 50,0 525,0 1083,0 3500 1890 4.160,0 3480 2020 5090,0
1400 56 75,0 290,0 862,0 4 200 1890 4640,0 4180 2020 5565,0
1400 56“ 100,0 195,0 734,0 4 800 1890 5045,0 4780 2020 5975,0
1400 56 150,0 94,0 540,0 6 250 1890 6 035,0 6 230 2020 6 960,0
1500 60“ 15,0 3852,0 2063,0 2 360 1985 4 565,0 2330 2125 5420,0
1500 60“ 25,0 2004,0 1707,0 2680 1985 4 805,0 2 650 2125 5 665,0
1500 60“ 50,0 610,0 1137,0 3610 1985 5510,0 3580 2125 6 370,0
1500 60" 75,0 341,0 909,0 4310 1985 6 040,0 4 280 2125 6 900,0
1500 60 100,0 217,0 757,0 5010 1985 6 570,0 4980 2125 7 430,0
1500 60 150,0 106,0 557,0 6 510 1985 7710,0 6 480 2125 8 565,0
1600 64" 15,0 4128,0 2386,0 2490 2100 5045,0 2470 2 265 6 265,0
1600 64" 25,0 2292,0 2010,0 2790 2100 5290,0 2770 2 265 6510,0
1600 64" 50,0 669,0 1318,0 3790 2100 6 105,0 3770 2 265 7 330,0
1600 64" 75,0 357,0 1033,0 4590 2100 6 760,0 4570 2 265 7 985,0
1600 64" 100,0 222,0 850,0 5390 2100 7 415,0 5370 2 265 8640,0
1600 64" 150,0 109,0 627,0 6 990 2100 8725,0 6 970 2 265 9 950,0
1800 72" 15,0 5179,0 3210,0 2740 2 400 7 670,0 2720 2520 8535,0
1800 72" 25,0 2527,0 2611,0 3140 2400 8125,0 3120 2520 8990,0
1800 72" 50,0 786,0 1752,0 4190 2400 93 250,0 4170 2520 10 190,0
1800 72" 75,0 413,0 1367,0 5090 2400 10 350,0 5070 2520 11215,0
1800 72" 100,0 254,0 1120,0 5990 2400 11 380,0 5970 2520 12 240,0
1800 72" 150,0 137,0 861,0 7 490 2400 13 090,0 7470 2520 13 955,0
2000 80" 15,0 10 892,0 3594,0 3000 2580 10 090,0 2980 2710 11 325,0
2000 80" 25,0 4774,0 2804,0 3500 2580 10 730,0 3480 2710 11 965,0
2000 80" 50,0 1452,0 1835,0 4700 2580 12 260,0 4680 2710 13 500,0
2000 80" 75,0 769,0 1425,0 5700 2580 13 540,0 5680 2710 14 775,0
2000 80" 100,0 475,0 1165,0 6 700 2580 14 815,0 6 680 2710 16 055,0
2000 80" 150,0 256,0 889,0 8 400 2580 16 985,0 8 380 2710 18 225,0
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32 1Y 15,0 4,1 2,6 390 220 8,5 210 250 7,6
32 1Y 25,0 2,3 2,4 430 220 8,8 250 250 7,8
32 1y 50,0 0,8 1,9 530 220 9,4 350 250 8,5
32 1y 75,0 0,6 1.8 570 220 9,7 390 250 8,8
32 1Y 100,0 0,3 1,5 680 220 10,0 500 250 9,5
32 1Y 150,0 0,1 1,2 880 220 12,0 700 250 11,0
40 1%" 15,0 4,0 3,0 420 230 9,6 240 260 8,5
40 1%" 25,0 3,0 2,8 440 230 9,7 260 260 8,6
40 1%" 50,0 1,1 2,3 550 230 11,0 370 260 9,4
40 1%" 75,0 0,6 2,0 640 230 11,0 460 260 10,0
40 1%" 100,0 0,4 1,8 720 230 12,0 540 260 11,0
40 1%” 150,0 0,2 1.4 940 230 13,0 760 260 12,0
50 2¢ 15,0 11,8 4,8 440 245 13,0 260 275 11,0
50 2¢ 25,0 6,7 4,3 490 245 14,0 310 275 11,0
50 2¢ 50,0 2,2 3,3 640 245 15,0 460 275 12,0
50 2¢ 75,0 1,3 2,9 740 245 16,0 560 275 13,0
50 2¢ 100,0 0,9 2,5 840 245 17,0 660 275 14,0
50 2¢ 150,0 0,5 2,1 1040 245 18,0 860 275 16,0
65 2" 15,0 10,6 6,8 450 265 16,0 270 295 14,0
65 2" 25,0 4,7 5,8 530 265 17,0 350 295 15,0
65 2" 50,0 2,1 4,8 650 265 19,0 470 295 16,0
65 2" 75,0 1,0 3,9 800 265 20,0 620 295 18,0
65 2Yy" 100,0 0,6 3,3 950 265 22,0 770 295 20,0
65 2" 150,0 04 2,7 1150 265 25,0 970 295 22,0
80 3¢ 15,0 10,8 9,1 480 280 19,0 300 310 17,0
80 3¢ 25,0 53 7,9 560 280 20,0 380 310 18,0
80 3¢ 50,0 2,3 6,3 700 280 22,0 520 310 20,0
80 3" 75,0 1.2 5,2 860 280 25,0 680 310 23,0
80 3 100,0 0,8 4,6 960 280 26,0 780 310 24,0
80 3 150,0 0,4 3,7 1210 280 30,0 1030 310 28,0
100 4¢ 15,0 34,8 14,0 620 335 33,0 380 375 26,0
100 4* 25,0 18,9 13,0 700 335 35,0 460 375 28,0
100 4* 50,0 8,4 11,0 850 335 38,0 610 375 31,0
100 4" 75,0 4,7 9,0 1000 335 41,0 760 375 34,0
100 4¢ 100,0 3,2 8,0 1130 335 44,0 890 375 37,0
100 4¢ 150,0 17 6,5 1400 335 49,0 1160 375 42,0
125 5 15,0 93,0 20,0 650 370 42,0 410 410 34,0
125 5" 25,0 65,0 19,0 700 370 43,0 460 410 36,0
125 5 50,0 29,0 16,0 850 370 47,0 610 410 40,0
125 5" 75,0 13,9 13,0 1050 370 53,0 810 410 45,0
125 5" 100,0 10,2 11,0 1160 370 56,0 920 410 48,0
125 5" 150,0 4,9 8,9 1500 370 65,0 1260 410 57,0
150 6" 15,0 162,0 32,0 680 420 60,0 440 470 48,0
150 6" 25,0 73,0 27,0 810 420 65,0 570 470 52,0
150 6" 50,0 42,9 24,0 930 420 70,0 690 470 57,0
150 6" 75,0 22,1 20,0 1130 420 75,0 890 470 65,0
150 6" 100,0 15,1 17,0 1280 420 80,0 1040 470 70,0
150 6" 150,0 6,5 13,0 1730 420 100,0 1490 470 85,0
200 8" 15,0 191,0 56,0 710 510 95,0 470 565 70,0
200 8" 25,0 80,0 47,0 860 510 105,0 620 565 80,0
200 8" 50,0 36,6 38,0 1060 510 115,0 820 565 90,0
200 8" 75,0 20,9 33,0 1260 510 125,0 1020 565 100,0
200 8" 100,0 13,5 28,0 1460 510 135,0 1220 565 110,0
200 8" 150,0 5,3 20,0 2060 510 165,0 1820 565 145,0
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250 10¢ 15,0 234,0 87,0 760 575 130,0 520 635 95,0
250 10¢ 25,0 107,0 74,0 910 575 140,0 670 635 105,0
250 10¢ 50,0 48,6 60,0 1130 575 155,0 890 635 120,0
250 10¢ 75,0 25,8 50,0 1380 575 175,0 1140 635 140,0
250 10¢ 100,0 17,5 44,0 1580 575 190,0 1340 635 155,0
250 10¢ 150,0 7.4 32,0 2180 575 230,0 1940 635 200,0
300 12¢ 15,0 277,0 124,0 800 650 170,0 560 715 125,0
300 12¢ 25,0 133,0 106,0 950 650 185,0 710 715 140,0
300 12¢ 50,0 58,0 86,0 1200 650 205,0 960 715 160,0
300 12¢ 75,0 24,2 65,0 1600 650 240,0 1360 715 195,0
300 12¢ 100,0 15,1 56,0 1900 650 270,0 1660 715 220,0
300 12 150,0 8,3 44,0 | 2400 650 315,0 2160 715 265,0
350 14* 15,0 236,0 150,0 860 735 245,0 620 805 175,0
350 14* 25,0 114,0 129,0 1020 735 265,0 780 805 190,0
350 14* 50,0 51,0 105,0 1280 735 290,0 1040 805 215,0
350 14* 75,0 20,1 79,0 1740 735 335,0 1500 805 260,0
350 14* 100,0 13,0 68,0 2040 735 365,0 1800 805 290,0
350 14* 150,0 6,7 53,0 2640 735 425,0 2400 805 350,0
400 16 15,0 594,0 194,0 960 815 345,0 680 895 230,0
400 16" 25,0 278,0 166,0 1140 815 365,0 860 895 250,0
400 16“ 50,0 130,0 137,0 1400 815 395,0 1120 895 280,0
400 16“ 75,0 47,3 101,0 1940 815 455,0 1660 895 340,0
400 16“ 100,0 28,2 85,0 2340 815 500,0 2 060 895 385,0
400 16“ 150,0 15,7 68,0 2940 815 570,0 2 660 895 455,0
500 20° 15,0 687,0 303,0 1060 955 515,0 780 1045 340,0
500 20“ 25,0 393,0 269,0 1210 955 540,0 930 1045 365,0
500 20° 50,0 131,0 202,0 1660 955 620,0 1380 1045 445,0
500 20" 75,0 69,0 166,0 2 060 955 690,0 1780 1045 515,0
500 20" 100,0 38,1 135,0 2560 955 775,0 2280 1045 605,0
500 20" 150,0 19,2 104,0 3360 955 915,0 3080 1045 745,0
600 24" 15,0 920,0 490,0 1110 1125 1325,0 830 1235 945,0
600 24" 25,0 510,0 434,0 1280 1125 1370,0 1000 1235 990,0
600 24 50,0 165,0 325,0 1780 1125 1500,0 1500 1235 1120,0
600 24" 75,0 72,0 250,0 2380 1125 1655,0 2100 1235 1275,0
600 24 100,0 47,6 217,0 2780 1125 1760,0 2500 1235 1380,0
600 24 150,0 22,2 162,0 3780 1125 2015,0 3500 1235 1640,0
700 28" 15,0 1468,0 539,0 1160 1185 1465,0 880 1275 970,0
700 28" 25,0 670,0 452,0 1410 1185 1530,0 1130 1275 1040,0
700 28" 50,0 245,0 343,0 1910 1185 1660,0 1630 1275 1170,0
700 28" 75,0 113,0 265,0 2510 1185 1820,0 2230 1275 1325,0
700 28" 100,0 70,0 223,0 3010 1185 1950,0 2730 1275 1455,0
700 28* 150,0 32,6 166,0 4110 1185 2235,0 3830 1275 17450
800 32¢ 15,0 1627,0 744,0 1230 1345 2010,0 950 1450 1325,0
800 ,32" 25,0 786,0 633,0 1480 1345 2090,0 1200 1450 1400,0
800 32¢ 50,0 280,0 476,0 2030 1345 2260,0 1750 1450 1570,0
800 32" 75,0 135,0 375,0 2630 1345 24450 2350 1450 1755,0
800 32¢ 100,0 79,0 309,0 3230 1345 2630,0 2950 1450 1945,0
800 32¢ 150,0 38,7 234,0 4330 1345 2970,0 4 050 1450 22850
900 36" 15,0 1496,0 914,0 1990 1380 1775,0 1940 1520 2295,0
900 36" 25,0 792,0 770,0 2240 1380 1880,0 2190 1520 2405,0
900 36" 50,0 271,0 547,0 2890 1380 2160,0 2840 1520 2680,0
900 36° 75,0 155,0 447,0 3390 1380 2370,0 3340 1520 2895,0
900 36° 100,0 86,0 356,0 4090 1380 2670,0 4040 1520 3190,0
900 36° 150,0 44,2 270,0 5190 1380 3135,0 5140 1520 3660,0
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1000 40¢ 15,0 2168,0 1168,0 2130 1530 2165,0 2090 1685 2900,0
1000 40¢ 25,0 1105,0 974,0 2410 1530 2300,0 2370 1685 3035,0
1000 40¢ 50,0 374,0 688,0 3110 1530 2635,0 3070 1685 3370,0
1000 40¢ 75,0 203,0 550,0 3710 1530 2920,0 3670 1685 3660,0
1000 40" 100,0 118,0 446,0 4410 1530 32550 4370 1685 39950
1000 40" 150,0 60,0 336,0 5610 1530 3830,0 5570 1685 4570,0
1100 44" 15,0 2490,0 1.309,0 2230 1610 2660,0 2200 1765 3475,0
1100 44* 25,0 1342,0 1105,0 2490 1610 2800,0 2 460 1765 3610,0
1100 44° 50,0 383,0 731,0 | 3340 1610 32550 | 3310 1765 4065,0
1100 44¢ 75,0 208,0 581,0 | 3990 1610 36000 | 3960 1765 4410,0
1100 44 100,0 126,0 4750 | 4690 1610 39700 | 4660 1765 4785,0
1100 44 150,0 58,0 3420 | 6190 1610 47700 | 6160 1765 5 580,0

1200 48° 15,0 2402,0 1601,0 2330 1740 3325,0 2310 1895 4390,0

1200 48° 25,0 1084,0 1279,0 2700 1740 3600,0 2680 1895 4 665,0

1200 48° 50,0 351,0 874,0 3550 1740 4225,0 3530 1895 5290,0

1200 48° 75,0 191,0 693,0 4 250 1740 47450 4230 1895 5810,0

1200 48 100,0 120,0 5750 | 4950 1740 5260,0 | 4930 1895 6 325,0

1200 48" 150,0 55,0 413,0 6 550 1740 64450 6 530 1895 7510,0

1300 52¢ 15,0 4559,0 1726,0 2470 1820 4 865,0 2 450 1980 5890,0

1300 52¢ 25,0 2098,0 1382,0 2 840 1820 5175,0 2820 1980 6 200,0

1300 52¢ 50,0 640,0 921,0 3770 1820 5945,0 3750 1980 6 965,0

1300 52¢ 75,0 385,0 758,0 4370 1820 6440,0 4350 1980 7 465,0

1300 52¢ 100,0 215,0 599,0 5270 1820 7185,0 5250 1980 8210,0

1300 52¢ 150,0 99,0 429,0 6970 1820 8590,0 6 950 1980 9615,0

1400 56 15,0 6 387,0 2032,0 2600 1940 5805,0 2580 2120 7 060,0

1400 56“ 25,0 3175,0 1662,0 2950 1940 6185,0 2930 2120 7435,0

1400 56 50,0 932,0 1094,0 3950 1940 7 265,0 3930 2120 8515,0

1400 56 75,0 573,0 908,0 4550 1940 7910,0 4530 2120 9165,0

1400 56 100,0 310,0 707,0 5550 1940 8990,0 5530 2120 10 245,0

1400 56" 150,0 142,0 506,0 7 350 1940 10 935,0 7330 2120 12190,0

1500 60" 15,0 6939,0 2080,0 2730 2020 7220,0 2700 2200 8335,0

1500 60" 25,0 3 566,0 1711,0 3080 2020 1730,0 3050 2 200 8745,0

1500 60" 50,0 1040,0 1116,0 4130 2020 8 860,0 4100 2200 9975,0

1500 60" 75,0 609,0 906,0 4830 2020 9675,0 4800 2200 10795,0
1500 60" 100,0 341,0 714,0 5830 2020 10 850,0 5800 2200 11 965,0
1500 60" 150,0 156,0 509,0 7730 2020 13 075,0 7700 2200 14 190,0
1600 64" 15,0 7493,0 24410 2820 2 140 7800,0 2800 2340 9240,0
1600 64" 25,0 3968,0 2023,0 3170 2140 8245,0 3150 2340 9685,0
1600 64* 50,0 1150,0 1315,0 4270 2140 9645,0 4250 2340 11 .090,0
1600 64* 75,0 644,0 1048,0 5070 2140 10 665,0 5050 2340 12 110,0
1600 64* 100,0 373,0 836,0 6070 2140 11 940,0 6 050 2340 13 380,0
1600 64* 150,0 170,0 595,0 8070 2140 14 485,0 8 050 2 340 15930,0
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32 1y 25,0 23,0 2,3 440 220 10,0 260 250 7.9
32 1y 50,0 0,8 1,9 540 220 11,0 360 250 8,6
32 1y 75,0 0,6 1,8 580 220 11,0 400 250 8,8
32 1y 100,0 0,3 1,5 690 220 12,0 510 250 9,6
32 1y 150,0 0,1 1,2 890 220 13,0 710 250 11,0
40 1%" 15,0 4,0 2,9 430 230 11,0 250 260 8,5
40 1%" 25,0 3,0 2,8 450 230 11,0 270 260 8,7
40 1%" 50,0 1,1 2,2 560 230 12,0 380 260 9,5
40 1%" 75,0 0,6 1,9 650 230 13,0 470 260 10,0
40 1%" 100,0 0,4 1,7 730 230 13,0 550 260 11,0
40 1%" 150,0 0,2 1,3 950 230 15,0 770 260 12,0
50 2¢ 15,0 1.8 4,8 440 245 13,0 260 275 11,0
50 2¢ 25,0 6,7 4,3 490 245 14,0 310 275 11,0
50 2¢ 50,0 2,2 3,3 640 245 15,0 460 275 12,0
50 2¢ 75,0 1,3 2,9 740 245 16,0 560 275 13,0
50 2¢ 100,0 0,9 2,5 840 245 17,0 660 275 14,0
50 2¢ 150,0 0,5 2,1 1040 245 18,0 860 275 16,0
65 2Y%" 15,0 14,1 7.9 460 285 18,0 280 325 16,0
65 2Y%" 25,0 6,3 6,8 540 285 19,0 360 325 17,0
65 25" 50,0 2,8 5,7 660 285 21,0 480 325 19,0
65 2Yy" 75,0 1.4 4,7 810 285 23,0 630 325 21,0
65 2Yy" 100,0 0,8 4,0 960 285 25,0 780 325 23,0
65 2Yy" 150,0 0,5 3,3 1160 285 28,0 980 325 26,0
80 3 15,0 14,2 11,0 490 300 21,0 310 340 19,0
80 3 25,0 7,0 9,4 570 300 23,0 390 340 21,0
80 3" 50,0 3,0 7,6 710 300 25,0 530 340 23,0
80 3 75,0 1,5 6,3 870 300 28,0 690 340 26,0
80 3" 100,0 1,1 5,7 970 300 29,0 790 340 27,0
80 3 150,0 0,6 46 1220 300 33,0 1040 340 32,0
100 4 15,0 42,6 17,0 620 355 37,0 380 405 30,0
100 4 25,0 23,3 15,0 700 355 39,0 460 405 31,0
100 4¢ 50,0 10,4 12,0 850 355 42,0 610 405 35,0
100 4" 75,0 5,9 11,0 1000 355 46,0 760 405 38,0
100 4 100,0 4,0 94 | 1130 355 49,0 890 405 41,0
100 4 150,0 2,1 7,6 | 1400 355 55,0 1160 405 48,0
125 5% 15,0 114,0 23,0 670 390 51,0 430 440 39,0
125 5" 25,0 80,0 21,0 720 390 52,0 480 440 40,0
125 5% 50,0 36,1 18,0 870 390 56,0 630 440 45,0
125 5 75,0 17,4 15,0 1070 390 60,0 830 440 50,0
125 5 100,0 12,8 13,0 1180 390 65,0 940 440 54,0
125 5 150,0 6,1 10,0 | 1520 390 75,0 1280 440 65,0
150 6" 15,0 198,0 34,0 700 435 70,0 460 490 530,0
150 6“ 25,0 90,0 29,0 830 435 75,0 590 490 58,0
150 6“ 50,0 53,0 26,0 950 435 80,0 710 490 60,0
150 6“ 75,0 27,6 21,0 1150 435 85,0 910 490 70,0
150 6" 100,0 18,9 19,0 1300 435 90,0 1060 490 75,0
150 6" 150,0 8,1 14,0 1750 435 110,0 1510 490 90,0
200 8 15,0 233,0 65,0 720 540 115,0 480 605 90,0
200 8* 25,0 98,0 55,0 870 540 120,0 630 605 100,0
200 8" 50,0 45,4 45,0 1070 540 135,0 830 605 110,0
200 8" 75,0 26,0 39,0 1270 540 145,0 1030 605 120,0
200 8" 100,0 16,8 34,0 1470 540 155,0 1230 605 130,0
200 8" 150,0 6,7 24,0 2070 540 190,0 1830 605 165,0
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DN DN
mm inch £ mm N/mm N.m/bar mm mm kg mm mm kg
250 10¢ 15,0 286,0 98,0 780 630 165,0 540 700 130,0
250 10¢ 25,0 132,0 84,0 930 630 175,0 690 700 140,0
250 10* 50,0 60,0 69,0 1150 630 195,0 910 700 160,0
250 10* 75,0 32,2 58,0 1400 630 210,0 1160 700 180,0
250 10° 100,0 21,8 51,0 1600 630 230,0 1360 700 195,0
250 10° 150,0 9,3 38,0 2200 630 275,0 1960 700 240,0
300 12¢ 15,0 384,0 136,0 840 710 240,0 600 790 185,0
300 12° 25,0 187,0 118,0 990 710 255,0 750 790 200,0
300 12¢ 50,0 82,0 96,0 1240 710 280,0 1000 790 225,0
300 124 75,0 34,6 740 | 1640 710 320,0 1400 790 265,0
300 12 100,0 21,6 64,0 1940 710 350,0 1700 790 295,0
300 12 150,0 11,9 51,0 | 2440 710 400,0 2200 790 345,0
350 14% 15,0 326,0 164,0 890 790 335,0 650 875 245,0
350 14% 25,0 160,0 143,0 1050 790 355,0 810 875 265,0
350 14* 50,0 72,0 117,0 1310 790 385,0 1070 875 295,0
350 14* 75,0 28,6 89,0 1770 790 440,0 1530 875 350,0
350 14¢ 100,0 18,6 77,0 2070 790 475,0 1830 875 385,0
350 14* 150,0 9,6 61,0 2670 790 550,0 2430 875 460,0
400 16* 15,0 717,0 220,0 990 900 485,0 710 995 340,0
400 16¢ 25,0 339,0 191,0 1170 900 515,0 890 995 370,0
400 16* 50,0 160,0 160,0 1430 900 555,0 1150 995 410,0
400 16* 75,0 58,0 119,0 1970 900 635,0 1690 995 495,0
400 16* 100,0 34,8 101,0 2370 900 700,0 2090 995 555,0
400 16¢ 150,0 19,4 81,0 2970 900 790,0 2690 995 645,0
500 20¢ 15,0 983,0 293,0 1100 980 1075,0 820 1070 845,0
500 20¢ 25,0 570,0 262,0 1250 980 1110,0 970 1070 880,0
500 20¢ 50,0 192,0 198,0 1700 980 1215,0 1420 1070 985,0
500 20¢ 75,0 102,0 163,0 2100 980 1310,0 1820 1070 1080,0
500 20¢ 100,0 57,0 133,0 2600 980 1430,0 2320 1070 1200,0
500 20¢ 150,0 28,6 103,0 3400 980 1620,0 3120 1070 1390,0
600 24¢ 15,0 1312,0 420,0 1150 1130 1520,0 870 1225 1180,0
600 24* 25,0 736,0 372,0 1320 1130 1580,0 1040 1225 1235,0
600 24¢ 50,0 242,0 279,0 1820 1130 1740,0 1540 1225 1400,0
600 24¢ 75,0 106,0 214,0 2420 1130 1935,0 2140 1225 1595,0
600 24¢ 100,0 70,0 185,0 2820 1130 2065,0 2 540 1225 1725,0
600 24" 150,0 32,9 139,0 3820 1130 2390,0 3 540 1225 2050,0
700 28" 15,0 1709,0 495,0 1190 1205 1800,0 910 1290 1325,0
700 28" 25,0 786,0 417,0 1440 1205 1900,0 1160 1290 1425,0
700 28" 50,0 289,0 316,0 1940 1205 2105,0 1660 1290 1625,0
700 28" 75,0 133,0 245,0 2540 1205 23450 2260 1290 1865,0
700 28" 100,0 83,0 206,0 3040 1205 25450 2760 1290 2065,0
700 28" 150,0 38,6 153,0 4140 1205 2990,0 3 860 1290 2510,0
800 32" 15,0 2182,0 734,0 2010 1365 2155,0 1990 1455 2820,0
800 32" 25,0 1066,0 611,0 2260 1365 2270,0 2240 1455 2940,0
800 32" 50,0 384,0 447,0 2810 1365 2520,0 2790 1455 3190,0
800 32" 75,0 186,0 345,0 3410 1365 2800,0 3390 1455 3470,0
800 32¢ 100,0 109,0 281,0 4010 1365 3075,0 3990 1455 3745,0
800 32¢ 150,0 54,0 210,0 5110 1365 3585,0 5090 1455 4250,0
900 36“ 15,0 2023,0 808,0 2210 1450 2970,0 2200 1545 3810,0
900 36“ 25,0 1081,0 680,0 2 460 1450 3115,0 2450 1545 3960,0
900 36* 50,0 373,0 481,0 3110 1450 3495,0 3100 1545 4335,0
900 36“ 75,0 215,0 393,0 3610 1450 3785,0 3600 1545 4630,0
900 36" 100,0 120,0 313,0 4310 1450 4195,0 4300 1545 5035,0
900 36" 150,0 61,0 237,0 5410 1450 4835,0 5400 1545 5675,0
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DN DN
mm inch £ mm N/mm N.m/bar mm mm kg mm mm kg
1000 40¢ 15,0 5516,0 1094,0 2330 1590 3780,0 2 340 1695 4980,0
1000 40¢ 25,0 2811,0 910,0 2610 1590 3970,0 2620 1695 5170,0
1000 40¢ 50,0 952,0 640,0 3310 1590 4440,0 3320 1695 5640,0
1000 40° 75,0 516,0 511,0 3910 1590 4845,0 3920 1695 6 045,0
1000 40° 100,0 301,0 413,0 4610 1590 5320,0 4620 1695 6515,0
1000 40° 150,0 153,0 311,0 5810 1590 6 130,0 5820 1695 7325,0
1100 44* 15,0 6295,0 1385,0 2450 1735 4890,0
1100 44* 25,0 3394,0 1172,0 2710 1735 5125,0
1100 44* 50,0 968,0 779,0 3560 1735 5880,0
1100 44° 75,0 526,0 620,0 4210 1735 6460,0
1100 44° 100,0 319,0 508,0 4910 1735 7085,0
1100 44° 150,0 147,0 367,0 6410 1735 8425,0
1200 48° 15,0 2759,0 1601,0 2330 1740 3325,0 2310 1895 4390,0
1200 48° 25,0 2402,0 1356,0 2960 1855 5880,0 2980 1965 7 665,0
1200 48° 50,0 894,0 931,0 3810 1855 6720,0 3830 1965 8 505,0
1200 48° 75,0 487,0 740,0 4510 1855 7410,0 4530 1965 9195,0
1200 48° 100,0 306,0 614,0 5210 1855 8105,0 5230 1965 9890,0
1200 48° 150,0 141,0 442,0 6810 1855 9685,0 6 830 1965 11 465,0
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Blls MACROFLEX SLOVAKIA

PN 1
MWD MFD
5 S5 ax  B3E - g £ 2 :
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232 2T %3 g 2§ & S £5 22 g5 29
3 E 3 ZE g £ s% 22 33 82 33 52
gE SE 5T o sE gz %3 5O Sg 52 28
=z =z < 58S <h S5 in i t7Xe) < 7Xe) a<
DN DN
mm inch +mm +mm N/mm  N/mm cm? mm kg mm kg
15 " 25,0 15,0 8 0,1 5 400 0,4 240 1.1
15 178 25,0 25,0 8 0,1 5 420 0,5 260 1.1
15 178 25,0 50,0 8 0,1 5 470 0,5 290 1,2
15 " 25,0 75,0 8 0,1 5 450 0,5 310 1,2
15 " 25,0 100,0 8 0,1 5 520 0,6 360 1,3
15 " 25,0 150,0 8 0,1 5 670 0,8 510 1,5
20 Yo" 25,0 15,0 7 0,2 8 370 0,5 210 1,4
20 $Z8 25,0 25,0 7 0,1 8 400 0,6 240 1,4
20 Yo" 25,0 50,0 7 0,1 8 460 0,7 300 1,5
20 Yo" 25,0 75,0 7 0,1 8 540 0,8 380 1,7
20 $Z8 25,0 100,0 7 0,1 8 590 0,9 430 1,8
20 $Z8 25,0 150,0 7 0,1 8 690 1,1 530 1,9
25 1¢ 25,0 15,0 9 0,3 11 390 0,8 230 1,7
25 1 25,0 25,0 9 0,3 11 410 0,8 250 1,8
25 1 25,0 50,0 9 0,1 11 500 1,0 340 2,0
25 1 25,0 75,0 9 0,1 11 570 1,2 410 2,2
25 1 25,0 100,0 9 0,1 11 630 1,4 470 2,3
25 1 25,0 150,0 9 0,1 11 750 1,7 590 2,6
32 1vy 25,0 15,0 8 0,4 17 390 1,1 230 29
32 1va 25,0 25,0 8 0,3 17 430 1,2 270 3,0
32 1va 25,0 50,0 8 0,1 17 550 1,6 390 3,4
32 1vy 25,0 75,0 8 0,1 17 590 1,7 430 3,6
32 1va 25,0 100,0 8 0,1 17 700 2,1 540 4,0
32 1va 25,0 150,0 8 0,1 17 850 2,6 690 4,5
40 1% 25,0 15,0 10 0,6 22 410 1,3 250 3,4
40 1" 25,0 25,0 10 0,4 22 430 14 270 3,5
40 1% 25,0 50,0 10 0,1 22 560 2,0 400 4,0
40 1% 25,0 75,0 10 0,1 22 650 2,3 490 44
40 1" 25,0 100,0 10 0,1 22 730 2,7 570 4.7
40 1v%" 25,0 150,0 10 0,1 22 850 3,2 690 5,2
50 2" 25,0 15,0 19 1,4 36 440 2,0 280 41
50 2" 25,0 25,0 19 0,9 36 480 2,2 320 43
50 2" 25,0 50,0 19 0,4 36 610 2,9 450 5,0
50 2" 25,0 75,0 19 0,3 36 660 3,2 500 53
50 2" 25,0 100,0 19 0,1 36 860 4,3 700 6,4
50 2° 25,0 150,0 19 0,1 36 1060 5,4 900 7,5
65 2" 25,0 15,0 13 1,2 53 460 3,0 300 54
65 2" 25,0 25,0 13 0,8 53 500 3,4 340 5,8
65 2" 25,0 50,0 13 0,3 53 650 4,7 490 71
65 2" 25,0 75,0 13 0,2 53 730 5,4 570 7,8
65 2" 25,0 100,0 13 0,1 53 880 6,7 720 9,1
65 2" 25,0 150,0 13 0,1 53 1080 8,4 920 11,0
80 3¢ 25,0 15,0 12 1,4 76 480 4,3 320 7,8
80 3¢ 25,0 25,0 12 1,0 76 520 4,8 360 8,2
80 3¢ 25,0 50,0 12 0,3 76 700 6,8 540 10,0
80 3¢ 25,0 75,0 12 0,3 76 750 7.4 590 11,0
80 3¢ 25,0 100,0 12 0,1 76 1000 10,0 840 14,0
80 3¢ 25,0 150,0 12 0,1 76 1100 11,0 940 15,0
100 4 25,0 15,0 24 2,4 122 650 7.9 450 10,0
100 4 25,0 25,0 24 1,9 122 690 8,5 490 11,0
100 4 25,0 50,0 24 0,8 122 870 11,0 670 14,0
100 4 25,0 75,0 24 0,6 122 920 12,0 720 15,0
100 4 25,0 100,0 24 0,5 122 970 13,0 770 16,0
100 4 25,0 150,0 24 0,4 122 1070 15,0 870 17,0
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mm inch +mm +mm N/mm  N/mm cm? mm kg mm kg
125 5 25,0 15,0 58 12,9 181 650 12,0 450 15,0
125 5 25,0 25,0 58 10,0 181 690 13,0 490 16,0
125 5 25,0 50,0 58 2,7 181 870 15,0 670 18,0
125 5 25,0 75,0 58 1,9 181 970 17,0 770 20,0
125 5 25,0 100,0 58 1,6 181 1020 18,0 820 21,0
125 5 25,0 150,0 58 1,1 181 1170 22,0 970 25,0
150 6" 25,0 15,0 77 12,7 257 700 14,0 500 17,0
150 6“ 25,0 25,0 77 9,6 257 750 15,0 550 18,0
150 6" 25,0 50,0 77 4,9 257 900 19,0 700 22,0
150 6" 25,0 75,0 77 2,9 257 1050 23,0 850 26,0
150 6" 25,0 100,0 77 2,5 257 1100 24,0 900 27,0
150 6" 25,0 150,0 77 1,4 257 1350 30,0 1150 33,0
200 8" 37,5 15,0 58 14,4 433 730 19,0 530 23,0
200 8" 37,5 25,0 58 11,1 433 780 21,0 580 25,0
200 8" 37,5 50,0 58 52 433 960 27,0 760 31,0
200 8" 37,5 75,0 58 3,1 433 1130 32,0 930 36,0
200 8" 37,5 100,0 58 1,9 433 1330 39,0 1130 43,0
200 8" 37,5 150,0 58 1,3 433 1530 45,0 1330 49,0
250 10" 37,5 15,0 61 18,8 659 7 802 6,0 580 30,0
250 10" 37,5 25,0 61 14,1 659 840 28,0 640 33,0
250 10" 37,5 50,0 61 7.3 659 1010 35,0 810 40,0
250 10" 37,5 75,0 61 4,1 659 1210 43,0 1010 48,0
250 10" 37,5 100,0 61 2,6 659 1410 51,0 1210 56,0
250 10" 37,5 150,0 61 1,7 659 1660 60,0 1460 65,0
300 12" 37,5 15,0 61 24,1 916 810 32,0 610 44,0
300 12" 37,5 25,0 61 16,8 916 890 36,0 690 48,0
300 12" 37,5 50,0 61 9,2 916 1060 44,0 860 56,0
300 12" 37,5 75,0 61 4,9 916 1290 55,0 1090 65,0
300 12" 37,5 100,0 61 3,3 916 1490 65,0 1290 75,0
300 12" 37,5 150,0 61 1,7 916 1890 85,0 1690 95,0
350 14" 37,5 15,0 51 19,2 1106 870 38,0 670 56,0
350 14" 37,5 25,0 51 129 1106 970 43,0 770 60,0
350 14" 37,5 50,0 51 79 1106 1120 51,0 920 70,0
350 14" 37,5 75,0 51 3,8 1106 1420 65,0 1220 85,0
350 14" 37,5 100,0 51 26 1106 1620 75,0 1420 95,0
350 14" 37,5 150,0 51 1,5 1106 2020 100,0 1820 115,0
400 16" 37,5 150 154 61,0 1451 1000 70,0 760 85,0
400 16" 37,5 25,0 154 43,0 1451 1100 75,0 860 90,0
400 16" 37,5 50,0 154 27,4 1451 1250 85,0 1010 100,0
400 16" 37,5 75,0 154 13,8 1451 1550 100,0 1310 120,0
400 16" 37,5 100,0 154 9,7 1451 1750 115,0 1510 130,0
400 16" 37,5 150,0 154 55 1451 2150 135,0 1910 155,0
500 20¢ 50,0 150 170 86,0 2226 1050 90,0 810 110,0
500 20" 50,0 250 170 68,0 2226 1120 95,0 880 115,0
500 20¢ 50,0 50,0 170 40,7 2226 1300 110,0 1060 130,0
500 20" 50,0 75,0 170 21,3 2226 1600 130,0 1360 155,0
500 20¢ 50,0 100,0 170 14,0 2226 1850 150,0 1610 170,0
500 20¢ 50,0 150,0 170 74 2226 2 350 190,0 2110 210,0
600 24" 50,0 15,0 181 131,0 3167 1050 110,0 810 135,0
600 24" 50,0 250 181 81,0 3167 1200 125,0 960 150,0
600 24¢ 50,0 50,0 181 435 3167 1450 145,0 1210 175,0
600 24" 50,0 750 181 248 3167 1750 175,0 1510 200,0
600 24" 50,0 100,0 181 16,0 3167 2050 200,0 1810 230,0
600 24" 50,0 150,0 181 9,0 3167 2550 245,0 2 310 275,0
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mm inch +mm + mm N/mm  N/mm cm? mm kg mm kg
700 28" 50,0 15,0 132 120,0 4 266 1070 110,0 830 140,0
700 28" 50,0 25,0 132 69,0 4 266 1250 130,0 1010 160,0
700 28" 50,0 50,0 132 34,9 4 266 1550 160,0 1310 195,0
700 28" 50,0 75,0 132 18,1 4 266 1950 200,0 1710 235,0
700 28" 50,0 100,0 132 12,3 4 266 2 250 235,0 2010 265,0
700 28" 50,0 150,0 132 6,8 4 266 2 850 300,0 2610 330,0
800 32¢ 50,0 15,0 136 144,0 5536 1100 130,0 860 175,0
800 32¢ 50,0 25,0 136 72,0 5536 1350 160,0 1110 205,0
800 32¢ 50,0 50,0 136 38,6 5536 1650 195,0 1410 240,0
800 32¢ 50,0 75,0 136 18,5 5536 2 150 255,0 1910 300,0
800 32¢ 50,0 100,0 136 13,1 5536 2 450 295,0 2210 335,0
800 32¢ 50,0 150,0 136 6,5 5 536 3250 390,0 3010 435,0
900 36 50,0 15,0 137 157,0 6 972 1150 155,0 910 200,0
900 36 50,0 25,0 137 73,0 6 972 1450 195,0 1210 240,0
900 36" 50,0 50,0 137 41,6 6 972 1750 235,0 1510 285,0
900 36" 50,0 75,0 137 18,7 6 972 2 350 315,0 2110 365,0
900 36" 50,0 100,0 137 13,8 6 972 2 650 360,0 2410 405,0
900 36" 50,0 150,0 137 6,8 6 972 3550 480,0 3310 530,0
1000 40° 50,0 15,0 126 152,0 8 573 1200 210,0 960 250,0
1000 40" 50,0 25,0 126 67,0 8 573 1550 280,0 1310 320,0
1000 40° 50,0 50,0 126 39,9 8 573 1850 340,0 1610 380,0
1000 40° 50,0 75,0 126 17,0 8 573 2 550 485,0 2 310 520,0
1000 40" 50,0 100,0 126 12,9 8 573 2 850 545,0 2610 585,0
1000 40" 50,0 150,0 126 6,7 8 573 3750 725,0 3510 765,0
1100 44 50,0 15,0 126 170,0 10 383 1230 240,0 990 280,0
1100 44 50,0 25,0 126 74,0 10 383 1600 320,0 1360 360,0
1100 44" 50,0 50,0 126 419 10 383 1950 400,0 1710 440,0
1100 44 50,0 75,0 126 18,8 10 383 2 650 555,0 2410 595,0
1100 44 50,0 100,0 126 13,3 10 383 3050 645,0 2810 685,0
1100 44 50,0 150,0 126 7,6 10 383 3850 825,0 3610 865,0
1200 48 50,0 15,0 115 174,0 12 307 1250 270,0 1010 310,0
1200 48" 50,0 25,0 115 73,0 12 307 1650 365,0 1410 410,0
1200 48" 50,0 50,0 115 39,6 12 307 2 050 465,0 1810 505,0
1200 48 50,0 75,0 115 15,6 12 307 2 950 685,0 2710 725,0
1200 48 50,0 100,0 115 13,3 12 307 3150 730,0 2910 775,0
1200 48" 50,0 150,0 115 8,3 12 307 3850 900,0 3610 945,0
1300 52¢ 50,0 15,0 85 134,0 14 565 1340 325,0 1100 370,0
1300 52¢ 50,0 25,0 85 59,0 14 565 1740 430,0 1500 475,0
1300 52¢ 50,0 50,0 85 32,6 14 565 2140 535,0 1900 585,0
1300 52¢ 50,0 75,0 85 13,1 14 565 3040 775,0 2 800 820,0
1300 52¢ 50,0 100,0 85 1,2 14 565 3240 825,0 3000 875,0
1300 52¢ 50,0 150,0 85 7,0 14 565 3940 1010,0 3700 1060,0
1400 56 50,0 15,0 91 146,0 16 783 1390 365,0 1150 415,0
1400 56 50,0 25,0 91 67,0 16 783 1790 480,0 1550 525,0
1400 56 50,0 50,0 91 35,7 16 783 2 240 605,0 2 000 655,0
1400 56 50,0 75,0 91 15,0 16 783 3140 860,0 2 900 910,0
1400 56" 50,0 100,0 91 9,8 16783 3740 1030,0 3500 1080,0
1400 56 50,0 150,0 91 7,3 16 783 4240 1175,0 4 000 1225,0
1500 60" 50,0 15,0 98 159,0 19 158 1440 405,0 1200 470,0
1500 60" 50,0 25,0 98 750 19158 1840 530,0 1600 590,0
1500 60" 50,0 50,0 98 38,7 19158 2 340 680,0 2100 745,0
1500 60" 50,0 75,0 98 15,7 19158 3340 985,0 3100 1 050,0
1500 60" 50,0 100,0 98 10,6 19 158 3940 1165,0 3700 1230,0
1500 60" 50,0 150,0 98 7,6 19 158 4 540 1350,0 4 300 1415,0

1.115



Bllls MACROFLEX SLOVAKIA

Menovita svetlost’
Nominal diametr

PN1

Menovita svetlost’
Nominal diametr

112¢
112¢

120°
120°
120*
120*
120*
120*

128°
128°
128°
128°
128°
128*

Axialny pohyb
Axial movement

£mm

50,0
50,0
50,0
50,0
50,0
50,0

50,0
50,0
50,0
50,0
50,0
50,0

50,0
50,0
50,0
50,0
50,0
50,0

50,0
50,0
50,0
50,0
50,0
50,0

50,0
50,0
50,0
50,0
50,0
50,0

50,0
50,0
50,0
50,0
50,0
50,0

50,0
50,0
50,0
50,0
50,0
50,0

50,0
50,0
50,0
50,0
50,0
50,0

50,0
50,0
50,0
50,0
50,0
50,0

Lateralny pohyb
Lateral movement

*mm

15,0
25,0
50,0
75,0
100,0
150,0

15,0
25,0
50,0
75,0
100,0
150,0

15,0
25,0
50,0
75,0
100,0
150,0

15,0
25,0
50,0
75,0
100,0
150,0

15,0
25,0
50,0
75,0
100,0
150,0

15,0
25,0
50,0
75,0
100,0
150,0

15,0
25,0
50,0
75,0
100,0
150,0

15,0
25,0
50,0
75,0
100,0
150,0

15,0
25,0
50,0
75,0
100,0
150,0

Axialna tuhost’
Spring rate

N/mm

104
104
104
104
104
104

116
116
116
116
116
116

129
129
129
129
129
129

141
141
141
141
141
141

127
127
127
127
127
127

247
247
247
247
247
247

179
179
179
179
179
179

158
158
158
158
158
158

168
168
168
168
168
168

Lateralna tuhost’
Lateral spring rate

267,0
149,0
59,0
25,9
18,5
10,3

247,0
171,0
86,0
32,2
23,2
10,6

243,0
159,0
83,0
28,9
22,4
9,6

668,0
392,0
200,0
121,0
49,9
19,6

398,0
238,0
122,0
79,0
35,4
13,6

350,0
216,0
105,0
66,0
32,9
13,0

327,0
213,0
110,0
71,0
38,1
16,6

Efektivny prierez
Efective area

cm?

21689
21689
21689
21689
21689
21689

27 224
27 224
27 224
27 224
27 224
27 224

33 387
33 387
33 387
33 387
33 387
33 387

40 179
40 179
40 179
40 179
40 179
40 179

47 715
47 715
47 715
47 715
47 715
47 715

55772
55772
55772
55772
55772
55772

64 323
64 323
64 323
64 323
64 323
64 323

73772
73772
73772
73772
73772
73772

83715
83715
83715
83715
83715
83715

MWD

B
@
o
<

s
°
£

K=

©
c

N

=

=

o

Stavebna dizka
Overall lenght

1490
1890
2540
3540
4140
4840

1540
1940
2640
3740
4240
5240

1590
1940
2740
3840
4 440
5740

1790
2040
2640
3940
4540
6 440

1840
2140
2740
4240
4740
6 940

1580
1930
2530
3130
4630
7130

1940
2340
3040
3640
5140
7940

2040
2440
3240
3940
5340
8 140

2240
2640
3440
4140
5440
7940

App. weight

kg

450,0
580,0
790,0
115,0
310,0
535,0

RGN

525,0
670,0
925,0
1325,0
1505,0
1870,0

600,0
745,0
1065,0
1510,0
1755,0
2280,0

750,0
860,0
1130,0
1705,0
1975,0
2820,0

850,0
995,0
1285,0
2010,0
2255,0
3320,0

805,0
990,0
1305,0
1620,0
2405,0
3720,0

1040,0
1265,0
1660,0
2000,0
2850,0
4430,0

1180,0
1425,0
1905,0
2330,0
3180,0
4 875,0

1390,0
1645,0
2165,0
2615,0
3455,0
5070,0

Stavebna dizka
Overall lenght

1250
1650
2300
3300
3900
4 600

1300
1700
2 400
3500
4000
5000

1350
1700
2500
3 600
4 200
5500

1550
1800
2400
3700
4 300
6 200

1600
1900
2500
4 000
4500
6700

1340
1690
2290
2890
4390
6 890

1700
2100
2800
3400
4900
7 700

1800
2200
3 000
3700
5100
7 900

2000
2400
3200
3900
5200
7700

MFD

Priblizna hmotnost

App. weight

kg

515,0
645,0
860,0
1180,0
1375,0
1605,0

640,0
785,0
1040,0
1440,0
1625,0
1990,0

730,0
870,0
1195,0
1640,0
1880,0
2410,0

910,0
1025,0
1290,0
1870,0
2135,0
2980,0

1025,0
1170,0
1460,0
2190,0
2430,0
3495,0

995,0
1175,0
1490,0
1805,0
2595,0
3910,0

1365,0
1590,0
1990,0
2325,0
3175,0
4760,0

1530,0
1770,0
2255,0
2680,0
3530,0
5225,0

1760,0
2020,0
2535,0
2985,0
3825,0
5440,0




Blls MACROFLEX SLOVAKIA

PN 1
MWD MFD
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3E HE EE TS £o  E3 22 $% 82 83 52
gE gE bl g3 s £ £s 3 : 5 Sg z 8 Sg
=z sz << 385 5 S5 i b Re) & 53 £
DN DN
mm inch +mm +mm N/mm  N/mm cm? mm kg mm kg
3400 136° 50,0 15,0 158 308,0 94 340 2 340 1830,0 2100 2180,0
3400 136¢ 50,0 25,0 158 187,0 94 340 2 840 2255,0 2 600 2610,0
3400 136¢ 50,0 50,0 158 96,0 94 340 3740 3030,0 3500 3380,0
3400 136¢ 50,0 75,0 158 67,0 94 340 4 340 3545,0 4100 3895,0
3400 136¢ 50,0 100,0 158 37,2 94 340 5640 4 655,0 5400 5010,0
3400 136* 50,0 150,0 158 16,2 94 340 8 240 6 885,0 8 000 7 235,0
3600 144¢ 50,0 15,0 279 546,0 105583 2440 2185,0 2200 2585,0
3600 144" 50,0 25,0 279 312,0 105583 3040 2730,0 2 800 3130,0
3600 144" 50,0 50,0 279 158,0 105583 4040 3635,0 3800 4 040,0
3600 144 50,0 75,0 279 120,0 105583 4540 4.090,0 4 300 4490,0
3600 144« 50,0 100,0 279 68,0 105583 5840 5270,0 5 600 5670,0
3600 144« 50,0 150,0 279 29,7 105583 8 540 7720,0 8300 8120,0
3800 152 50,0 15,0 294 576,0 117 416 2540 2400,0 2300 2950,0
3800 152¢ 50,0 25,0 294 313,0 117416 3240 3075,0 3000 3620,0
3800 152 50,0 50,0 294 156,0 117 416 4340 4125,0 4100 4675,0
3800 152¢ 50,0 75,0 294 122,0 117 416 4 840 4605,0 4 600 5155,0
3800 152 50,0 100,0 294 71,0 117 416 6 140 5850,0 5900 6 400,0
3800 152¢ 50,0 150,0 294 33,1 117 416 8740 8340,0 8500 8890,0
4000 160“ 50,0 15,0 309 552,0 129813 2740 3140,0 2 500 3665,0
4000 160“ 50,0 25,0 309 315,0 129813 3440 3985,0 3200 4 515,0
4000 160“ 50,0 50,0 309 156,0 129813 4640 5435,0 4 400 5965,0
4000 160“ 50,0 75,0 309 124,0 129813 5140 6 040,0 4900 6 570,0
4000 160“ 50,0 100,0 309 75,0 129813 6 440 7610,0 6 200 8 140,0
4000 160“ 50,0 150,0 309 36,7 129813 8 940 10 635,0 8 700 11 160,0
4200 168 50,0 15,0 324 534,0 142899 2940 3550,0
4200 168 50,0 25,0 324 317,0 142899 3640 4440,0
4200 168 50,0 50,0 324 156,0 142899 4940 6 090,0
4200 168" 50,0 75,0 324 126,0 142899 5440 6725,0
4200 168" 50,0 100,0 324 78,0 142899 6 740 8375,0
4200 168" 50,0 150,0 324 38,6 142899 9 340 11 670,0
4500 180" 50,0 15,0 347 515,0 163707 3240 4210,0
4500 180“ 50,0 25,0 347 343,0 163707 3840 5025,0
4500 180" 50,0 50,0 347 168,0 163707 5240 6 930,0
4500 180 50,0 75,0 347 137,0 163707 5740 7610,0
4500 180 50,0 100,0 347 87,0 163707 7 040 9380,0
4500 180° 50,0 150,0 347 41,4 163 707 9940 13 320,0
5000 200 50,0 15,0 385 568,0 201528 3540 5130,0
5000 200“ 50,0 25,0 385 416,0 201528 4040 5885,0
5000 200" 50,0 50,0 385 202,0 201528 5540 8 150,0
5000 200“ 50,0 75,0 385 161,0 201528 6 140 9 060,0
5000 200“ 50,0 100,0 385 109,0 201528 7340 10 870,0
5000 200“ 50,0 150,0 385 53,0 201528 10 240 15 250,0
5500 220" 50,0 15,0 423 705,0 243275 3640 5810,0
5500 220" 50,0 25,0 423 492,0 243275 4240 6 805,0
5500 220¢ 50,0 50,0 423 238,0 243275 5840 9 465,0
5500 220" 50,0 75,0 423 185,0 243275 6 540 10 625,0
5500 220" 50,0 100,0 423 132,0 243275 7 640 12 455,0
5500 220" 50,0 150,0 423 66,0 243275 10 540 17 270,0
6000 240¢ 50,0 15,0 461 757,0 288 950 3940 6 880,0
6000 240" 50,0 25,0 461 573,0 288 950 4 440 7785,0
6000 240¢ 50,0 50,0 461 276,0 288950 6 140 10 865,0
6000 240 50,0 75,0 461 211,0 288950 6 940 12 315,0
6000 240" 50,0 100,0 461 157,0 288 950 7 940 14 130,0
6000 240 50,0 150,0 461 79,0 288950 10 940 19 565,0
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MACROFLEX SLOVAKIA s.r.o
Mikoviniho 4

917 01 Trnava

Slovenska republika

Tel: +421 33 5936 159, 237
Fax: +421 33 5936 054

e-mail: macroflex@macroflex.sk

DOPYTOVY FORMULAR pre kovové kompenzatory

Spoloénost:
Adresa:
Meno: Oddelenie:
Telefon: Fax/e-mail:
Dopyt €. Datum:
SPECIFIKACIA
Typ: Pocet ks:
Menovita svetlost (DN): Menovity tlak (PN):
Max. prevadzkovy tlak (bar): Parametre kolisania tlaku (bar):
SkusSobny tlak (bar): Max. prev. teplota (°C):
Pretekajuce médium: Parametre kolisania teploty (°C):

Maximalna stavebna dizka (pokial je potrebné dodrzat):

Dilatacia axialna (mm): +
Angularna vychylka (°): +
Dilatacia lateralna (mm): +

Pocet predpokladanych pracovnych cyklov:

Vnutorné ochranné potrubie (a/n): Vonkajsie ochranné potrubie (a/n):
Napojenie na nadvazujuce potrubie:
Priruboveé - priruba PN:
Vstup Navarovacie - Tr.@Dxt:
Material:
Priruboveé - pfiruba PN:
Vystup Navarovacie - Tr.@Dxt:
Material:

Dalsie upresiiujice Gdaje (umiestnenie, tiakové razy alebo iné negativne a nestandardné vplyvy, poZiadavky na dokumentéciu a pod.):

Prilohy (vykresy, schéma umiestnenia a pod.) Podpis:

Poznamka: Prosime o ¢o najstarostlivejSie vyplnenie tohto formulara, pretoze akékolvek nespravne alebo neupiné udaje
mozu mat negativny vplyv na funkénost’ ponikaného vyrobku.
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Kompenzatory a technické prvky
pre potrubné systémy

Tkaninové kompenzatory

ROTH
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Pouzitie

Tkaninové kompenzatory sa pouzivaju pre plynné média v nasledujucich oboroch:

» uholné, mazutové a plynové teplarne
* odsirovacie systémy dymovych plynov (DeSox)

Obr. 1 - Typ pohybu

» systémy odstranovania oxidov dusiku (DeNox)

+ spalovne odpadov axilny [h""""ﬂ
* chemické zavody |

* rafinérie

+ cementarne a vapenky lateralny I—”]"I//”[I]
* metalurgické zavody

» systémy nanasania a vysusania farieb angularny t_%////”"ﬂ
* priemyselné pece

» ventilacie, inStalacie filtranych systémov prachu

* systemy protipoziarne; ochrany a pod. Tieto pohyby moézu nastat sucasne, vhodnym

konstrukénym rieSenim sa da dosiahnut odol-
nost voci vibraciam i skruteniu.

Pri indtalacii je nutné si uvedomit, Ze kompenzatory nie su nosnymi prvkami potrubia. Preto je délezité
zabezpecit spravne rozmiestnenie pevnych i opornych bodov (vid. obr. 2 - Rozmiestnenie a uloZenie).
Tkaninové kompenzatory vyrovnavaju expanziu (roztiaznost) prevazne bez akéhokolvek namahania
systému, v ktorom su umiestnené.

Konstrukény navrh tkaninovych kompenzatorov a ich vrstiev je prevazne uréeny nasledujucimi
faktormi:

- tvar potrubia - umiestnenie

- podmienky montaze - poziadavky na tesnost

- médium - vonkajSie vplyvy

- pretlak alebo podtlak - teplota

- stupen pohybu (velkost roztiahnutia a zmrstenia) - rychlost prddenia

- vyskyt vihkosti - pevné komponenty v médiu

Obr. 2 - Rozmiestenie uloZenia

K K
W%.W% W%.W%
s S s
F F
K K
.% W%.
s s
F F F
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Konstrukcia

Pri véasnom naplanovani méze byt spracovana vhodna a ucinna konstrukcia kompenzatora prakticky
pre vSetky pozadované varianty.

Vdaka mnohoro€nym praktickym skusenostiam a vy€erpavajucim skuSobnym postupom sme schopni
ponuknut to najlepsie. Vysoka kvalita naSich tkaninovych kompenzatorov je zaistena vyberom materi-
alov vysokej kvality a ich vhodnym spracovanim. Presna montéz je ur€ujucim faktorom prevadzkovej
spolahlivosti tkaninovych kompenzatorov. Potesi nas, ak nas poziadate o radu alebo o zaistenie mon-
taznych Specialistov.

Nasledujuci prehlad zobrazuje rézne typy a konstrukcie. Navarané alebo prirubové vnutorné ochranné
plechy doporuujeme v zavislosti na prevadzkovych podmienkach. Podobne montaZzne usporiadanie
textiingych kompenzatorov zavisi na poZadovanom priemere, konstrukénom navrhu, Strukture vrstiev
a pozadovanej tesnosti.

Obr. 3 - Specialna konstrukcia vékuového (vinovcového) kompenzétora
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Obr. 4 - typ 31 - tvar U, kruhovy

Obr. 5 - typ 32 - tvar U, pravouhly

Obr. 6 - typ 31 - tvar U, pravouhly

2.5
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Obr. 7 - typ 33 s jednou vinou a vnitornym vystuznym kruhom

Obr. 8 - typ 33 viacvinovy s vnutornymi i vonkaj§imi vystuznymi krazkami
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Obr. 9 - rez tkaninovym kompenzatorom typu 31 obsahujucim tkaninové vrstvy
Schématické znazornenie Struktury vrstiev pre vyuZitie v rozsahu teplét cca 400-500 °C

Pozicia

—_

© 00 N oo o b~ W DN

Struktira smerom zvnutra

tkanina z jemného nerez. drétu
thermosil 650H

ceramic fibre insulation
thermotex 1500 NIRO

PTFE glass 15

glastex 800

PTFE glass 15

silglas 2

silglas

Funkcie

vnutorna ochrana proti opotrebovaniu
znizenie teploty

zniZenie teploty

znizenie teploty

prva tesniaca folia

izolacia a zachytenie tlaku

druhd tesniaca félia

zachytenie tlaku a vonkajSia ochrana

zosilnenie pre prirubovy spoj

2.7
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Konstrukéné prevedenie 11
HADICOVY KOMPENZATOR

na upevnenie upinacieho pasu
priamo na potrubie

Standardné prevedenie

Kompenzacna schopnost’:
- axial 0,70-0,30 L
- lateral  0,05-0,20 L

Konstrukéné prevedenie 12
HADICOVY KOMPENZATOR

s predtvarovanou vinou, v porovnani
s typom 11 ma vacésiu schopnost
zachytenia deformacie

Kompenzacna schopnost:
- axial 0,20- 0,50 L
- lateral  0,10-0,20 L

EH

Konstrukéné prevedenie 14
SKLADANY KOMPENZATOR

na upevnenie upinacieho pasu

s opornymi krizkami z uslachtilej ocele,
na velké deformacie pri vnatornom

a vonkajSom tlaku

Kompenzacna schopnost:
- axial 0,30-0,50 L
- lateral 0,15-0,25L

Konstrukéné prevedenie 15
HADICOVY KOMPENZATOR

na premostenie rozdielnych prierezov
potrubia

Kompenzacna schopnost:
- axial 0,30-0,50 L
- lateral  0,10-0,15L

2.8




Blls MACROFLEX SLOVAKIA

Konstrukéné prevedenie 16
HADICOVY KOMPENZATOR

s vonkajSou vinou na velké expanzie,
upevnenie pomocou upinacieho pasu
na rézne prierezy pripojenia

Kompenzacna schopnost’:
- axial 0,30-0,60 L
- lateral  0,15-0,30L

Konstrukéné prevedenie 21
PRIAMY HADICOVY KOMPENZATOR

upevneny na vytiahnutu uhlovu prirubu,
doporucuje sa na vySsie teplotné
zatazZenie, vodiace plechy, izolacie mézu
byt zhotovené pri stavbe alebo
pripevnené na kompenzator

Kompenzacna schopnost:
- axial 0,170-0,30 L
- lateral  0,05-0,20L

Konstrukéné prevedenie 22
HADICOVY KOMPENZATOR

s predtvarovanou vinou,
oproti typu 21 ma vacsie zachytenie pohybu

Kompenzacna schopnost:
- axial 0,20- 0,50 L
- lateral  0,10-0,20 L

Konstrukéné prevedenie 23
HADICOVY KOMPENZATOR

na velmi velké zachytenie pohybu,
taktiez s vyztuznymi krizkami

z uSlachtilej ocele, na vnutorny

a vonkajsi tlak

Kompenzacna schopnost:
- axial 0,40-0,70 L
- lateral 0,15-0,25L
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Konstrukéné prevedenie 31
bez vodiaceho plechu
PRIRUBOVY KOMPENZATOR

U-forma, bezné Standardné prevedenie

Kompenzacna schopnost:
- axial 0,170- 0,30 EH
- lateral  0,05-0,20 EH

Konstrukéné prevedenie 31
s vodiacim plechom
PRIRUBOVY KOMPENZATOR

U-forma, vodiaci plech pripevneny prirubou

Kompenzacna schopnost’:
- axial 0,170 - 0,30 EH
- lateral 0,05-0,20 EH

Konstrukéné prevedenie 32
PRIRUBOVY KOMPENZATOR

s membranou vydutou smerom von
na zachytenie vacsich pohybov
a vnutorného tlaku

Kompenzacna schopnost’:
- axial 0,20 - 0,50 EH
- lateral 0,170 - 0,20 EH

Konstrukéné prevedenie 33
SKLADANY KOMPENZATOR

v prirubovom prevedeni na velké
zachytenie pohybu, taktiez
S nerezovymi vyztuznymi kruhmi,
na vonkajsi a vnutorny tlak

Kompenzacna schopnost’
- axial 0,40-0,70 L
- lateral 0,15-0,25L

2.10
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Konstrukéné prevedenie 35
MEMBRANOVY KOMPENZATOR

na utesnenie prestupov stenou

Kompenzacna schopnost:
v zavislosti na konstrukcii

Konstrukéné prevedenie 42
PRIRUBOVY KOMPENZATOR

s membranou vydutou dovnutra
na vacsie pohyby a vonkajsi tlak

Kompenzacna schopnost:
- axial 0,20 - 0,50 EH
- lateral 0,170 - 0,20 EH

Kopétrukén§ prevedenie 43
. EH | PRIRUBOVY KOMPENZATOR

AN
7

s vnutornou vinou, na velké pohyby
a vonkajsi tlak

. BSSN

Kompenzacna schopnost’:
- axial 0,30 - 0,80 EH
—srmE— e - lateral 0,175-0,30 EH

Konstrukéné prevedenie 45
PRIRUBOVY KOMPENZATOR

v U-forme je membrana dnu,
zvlastne prevedenie so skrutkami dnu

Kompenzacna schopnost:
- axial 0,10-0,30 L
- lateral  0,05-0,20L

2.1
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Konstrukéné prevedenie 51
HADICOVE - PRIRUBOVE UKONCENIE

na rovnakeé prierezy

Kompenzacna schopnost’
- axial 0,10-0,30 L
- lateral 0,05-0,20 L

EH

Konstrukéné prevedenie 52
HADICOVE - PRIRUBOVE UKONCENIE

na rozdielne prierezy

Kompenzacna schopnost:
- axial 0,30-0,50 L
- lateral 0,10-0,15L

Konstrukéné prevedenie 53
HADICOVE - PRIRUBOVE UKONCENIE

s vonkajSou vinou na velké pohyby
a rovnaké alebo rozdielne prierezy

Kompenzacna schopnost:
- axial 0,30-0,60L
- lateral 0,15-0,25L

A2

1oy

Konstrukéné prevedenie 54
VIACVLNOVY KOMPENZATOR

hadicové - prirubové ukonc&enie

na rovnaké alebo rozdielne vonkajSie
prierezy, s nerezovymi podpornymi
krazkami

Kompenzacna schopnost’:
- axial 0,40-0,70 L
- lateral 0,15-0,25L
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Prehl'ad materialov

Tkaninové kompenzatory su vyrabané bez akychkolvek azbestov. Izolaciu v sucasnej dobe tvoria mate-
rialy zo sklenenych a keramickych vlakien, ktoré slizia tiez ako podlozka na rézne ochranné vrstvy.
Taktiez su pouzivané tesniace félie a plne polymerizované elastomery.

Nasledujuci prehlad obsahuje hlavné informacie o najpouzivanéjSich materialoch. Vhodnost a trvanli-
vost kompenzatora je dand skladbou jeho vrstiev a vhodnym pracovnym postupom.

Prakticka skusenost a know-how su v tejto suvislosti pre vyrobu kompenzatorov tym najdoleZitejSim
faktorom.

+ = odolny, o = podmienene odolny, - = nie je odolny

Dlhodoba Chemicka
PrehFad materialov tepelna odolnost’ odolnost Popis
max. °C kyseliny | luhy
Izolaéné materialy
Keramické viakna 1250°C + + Na \{olne plnenie alebo vSivanie do
tkanin
o Na volné plnenie alebo vSivanie
Mineralna vina 750 °C o] o] i
do tkanin
Isoglas 500 °C + + Skleneny mqterlal, pouz,lvany taktiez
na tvarované kompenzatory
Tkaniny bez povlaku
Netkana keramicka tkanina
Keramfaser INCONEL 1250 °C + + L. . i R
s vyztuzou z inconelového drétu
. Keramicka tkanina mimoriadne
Thermosil 650 H 1100 °C + + i o i
odolava kyselinam a teplotam
Thermosil 1100 HT 700 °C + + §pe0|alna tkanina s vysokoteplotnou
Upravou
Thermotex 1100 NIRO 600 °C + + Tkany mllneraIAny material, 203|Ine2ny
nerezovym drétom, cca 1100 g/m
Specialna sklenena tkanina
s velkou tepelnou odolnostou
Glastex 1000 550 °C + + . .
a dobrym izolaénym u&inkom,
cca 1000 g/m?
Sklenena tkanina, odolna proti
Glastex 800 500 °C ¥ ¥ ean prot
roztrhnutiu, cca 800 g/m?
Sklenena tkanina, odolna proti
Glastex 440 500 °C + + )
roztrhnutiu cca, 440 g/m?
) Vysokopevnostny material
Aramid 200 °C + + i L L
na extrémne mechanické zatazenie
Nerezova ocel 1.4301 o .
Jemna drétena tkanina, volba
1. 4828 600 - 1000 °C + + . o o .
materialu zavisi na poziadavkach
1.4435
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+ = odolny, o = podmienene odolny, - = nie je odolny

Dihodoba Chemicka Popis
Prehlad materialov tepelna odolnost’ odolnost
max. °C kyseliny | luhy
Tkaniny s povliakom
VITON - Glastex 1 180 °C N . Sklenené tkanina s povlakom
VITON - Glastex 2 z VITONU, extrémne chemicky odolna
PTFE - Glastex 20/600 Sklenelné tll(gnina, jedna strana
280 °C + + vybavena féliou PTFE 0, 2 mm,
PTFE - Glastex 20/10/600 kombinovany material
o Kombinovany material ako
TFM - Glastex 280°C * ™| predchadzajuci, s foliou TFM 0, 4 mm
o Sklenena tkanina kryta féliou PTFE
PTFE - Glas 15 280°C i ™1 0,15 mm - celkova hribka
Siglas 1 180 °C ) o Skl_enena’tkgplr?a, jedna strana
potiahnuta silikdnom
Siglas 2 180 °C ) o Skl_enena’tkgr_nr]a, obe strany
potiahnuté silikénom
Silaramid 1 150 °C . o Argm|dovg tlfgn’ma, jedna strana
potiahnuta silikénom
Silaramid 2 150 °C ) o Argm|dov§ tlfgn’ma, obojstranne
potiahnuta silikénom
R Sklenena tkanina, jedna strana
Aluglas 250°C : | potiahnuta hlinikom
Hypatex 120 °C + + Polyester9va tkanina, obe strany
potiahnuté hypalonom
Folie
Folie PTFE 25 250 °C + + Zvaratelna PTFE félia 0,25 mm
Silkénova félia 1,5 mm
Silikon 180 °C - o] alebo 2,5 mm hruba,
pri poziadavke vysokej tesnosti
FPM (Viton) 180°C + + FPM folia s szokou odolnostou
proti kyselinam
Hypalonova fdlia s vysokou
HYPALON 120 °C + + chemickou odolnostou,
cca 2 mm hruba
Dobra chemicka a tepelna odolnost,
Nerezova ocel, INCONEL 600 °C + + volba materidlu a jeho hrubky zavisi
na poziadavkach
Mikéené PVC 90 °C + + Vy§oka loc_jo,lnost v_protl 9hem|kallam,
hrdbka zavisi na poziadavkach
EPDM
Neopren Vysoka odolnost proti chemikaliam,
Perbunan 80 °C + + hribka zavisi na poziadavkach,
Butyl aj s vnatornou tkaninou
Mipolam
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Spdésoby upevnenia

Tkaninové kompenzatory su konstruované a vyrabané v sulade s poziadavkami na ich prevadzku
a tesnost. Tesnost je v8ak rovnako podmienena volbou spdsobu ich upevnenia a kvalitou tesniaceho
povrchu. Presny spésob upevnenia musi byt zvoleny tak, aby bola zaistena prevadzkova spolahlivost
kompenzatorov.

Niektoré hladiska pre volbu spdsobu upevnenia su nasledujuce:

1. Objimkové svorky

Svorky su jednoduchy a lacny spdsob upevnenia, ktory nemdze spdsobit prepichnutie kompenzatora.
Tento spbsob je obmedzeny nasledujucim:

* vhodny iba pre kruhové prierezy

» plodny tlak 5 N/mm?, ako je pozadované pri tesniacich kompenzatoroch, nemdze byt dosiahnuty
vzhladom k limitovanému namahaniu objimok v tahu

* U objimok obvyklych typov su dosiahnutelné plosné tlaky cca 3 N/mm? az do DN 500 a cca 1 N/mm?
do DN 1000

» tlak prudiaceho média nesmie presiahnut 100 mbar

» teplota média nesmie prekrocit 200 °C z dévodu vyraznych rozdielov v tepelnej roztaznosti potrubia
a objl'mok, ktoré su odizolované od potrubia vlastnym kompenzatorom. To moze viest' k trvalému
predizeniu objimky a tym k netesnostiam, u€inkom kolisania teploty

+ objimkové svorky s zloZzené z viacerych dielov. Dizka jednotlivych dielov méze byt
max. 1000 - 2000 mm, aby sme dosiahli rovnaké radialné tlaky po obvode.

Obr. 10 - Priklad upevnenia pomocou objimkovych svoriek

objimkové svorky
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2. Upevinovacie pasy

Upevnovacie pasy sa pouzivaju k upevneniu
jednoduchych potrubnych kompenzatorov.
Pouzivaju sa v tych pripadoch, ked upevriova-
cie objimkové svorky nemézu zaistit potrebny
radialny tesniaci tlak, teda vzdy u obdiznikovych
a ovalnych prierezov.

Informacie o usporiadani skrutkovych spojov
a zodpovedajucich hodnotach ich dotiahnutia
sU uvedené v tabulke pod bodom €. 3 Prirubové
spoje.

Schématické znazornenie typov 21/22 ukazuje
obdiZnikovy prierez a navrh upeviiovacieho pasu
Specialne v rohoch.

upevnovaci pas

Obr. 12 - Priklad upevnenia pomocou upevriovacich pasov v rohoch

| A SIS
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3. Prirubovy spoj

Prirubové spoje su prav[delne pouzivané
pre velké kruhové a obdlznikové prierezy,
z hladiska instalacie je to najvyhodnejSie rie-

Senie.

Tak ako pri upeviiovacich pasoch pozadova-
ny plosny tlak méze byt dosiahnuty vhodnou
volbou Sirky a hrubky priruby, rozostupom
otvorov a velkostou skrutiek.

priruba potrubia (hlavna priruba)

Blls MACROFLEX SLOVAKIA

protipas (protipriruba)

Nasledujuca tabulka obsahuje praxou odskusané rozmery prirubovych spojov pre zakladnu orientaciu:

Sirka priruby 30 mm 40 mm 60 mm
Hrubka priruby 8 mm 10 mm 12 mm
Rozostup otvorov 80 mm 90 mm 130 mm
Velkost skrutiek M10 M12 M16
Dotahovaci moment 20 Nm 35 Nm 85 Nm
Namahanie skrutiek 11800 N 17300 N 31000 N

Stlacenim priruby kompenzatora nasledkom sily spOsobenej skrutkami moze viest k trvalym
deformaciam v oblasti priruby a k uvofneniu skrutiek. Z uvedenych dévodov je nutné pri montazi
pouzivat momentovy ki€ a spravne dimenzované peroveé podlozky pre kazdu skrutku.
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InStrukcie pre montaz a prevadzku

Pre zaistenie spravnej funkcie kompenzatorov by mali byt dodrzané nasledujluce zasady:

10.

2.18

Kompenzatory nesmu byt poSkodené ostrymi nastrojmi alebo predmetmi behom prepravy alebo
montaze. Zasadne neinstalujte poSkodené kompenzatory!

V pripade, Ze bude nutna oprava spojte sa s nami.

Ponechajte kompenzatory v ich pédvodnom obale az do doby instalacie. Pokial to nebude mozné,
chrante ich pred vonkajSimi vplyvmi. Zaistite, aby sa na kompenzatory nedavali Ziadne tazké
predmety. Kompenzatory, ktoré stuhli pdsobenim nizkej teploty, musia byt vratené do izbovej
teploty, aby sa regenerovala ich pruznost.

Kompenzatory by mali byt inStalované az na zaver potrubarskych prac, to zabrani ich poSkodeniu
pri zvarani, bruseni, stavani leSenia a pod. Regulacné klapky, inStalované v bezprostredne;j
blizkosti kompenzatorov sa nesmu dotykat’ elastického vaku (riziko poSkodenia).

Krycie plechy (baffle) inStalujte aZz ked si budete isti, Ze ich radidlny a axialny pohyb neposkodi
elasticky vak.

Ak su prevadzané zvaracskeé prace blizko alebo nad kompenzatormi (napr. pri opravach potrubia),
je nutné kompenzatory chranit nehorfavym materialom pred iskrami, okovinami a zvySenou
teplotou.

Kompenzatory nenatierajte alebo nestriekajte farbou, mohlo by to rozpustit kryciu vrstvu.

Normalne kompenzatory z jemného materialu nesmu byt prekryté vonkajSou izolaciou potrubia.
Ziadna priruba nesmie byt prikryta izolaénym materidlom, pretoZze velka &ast tepla je odvadzana
prave prirubou. Bezprostredna teplota okolia by nemala prekrocit 50 °C. V pripade Specialnych
poziadaviek nas kontaktujte! Tato podmienka neplati pre izolované kompenzatory.

Overte si, ze kompenzatory nie su pokryté prachom, pieskom alebo podobnymi substanciami.
Tym nastava riziko miestneho tepelného pretazenia a moznost’ deforméacie kompenzatora.

Spojovacie skrutky musia byt do dier zaskrutkované hlavami smerom k vaku kompenzatora,
¢im sa vylu¢i moznost poSkodenia vaku zavitom skrutky. Pouzitie zapustenych skrutiek takmer
celkom zabrani mechanickému poskodeniu. Doporucujeme, aby po skuSobnej prevadzke potrubia
boli upeviovacie skrutky znova dotiahnuté.

Pri montaZi kompenzatorov musi byt prisne dodrzana montazna dizka EH, dana tabulkovym
udajom alebo vykresom. S prihliadnutim k tomu, Ze kon$trukéna dizka kompenzatorov je vzdy
vadsia nez montazna dizka, je nutné kompenzatory intalovat v predstlatenom stave. Spojovacie
vitané otvory musia byt suhlasne oznacené, aby kompenzatory boli upevnené bez pnutia.

Upozornenie!

Funkéna bezpelnost a spolahlivost vyrobného systému zavisi na odbornej a presnej montaZzi
kompenzatorov.
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Konstrukcie s otvorenym koncom

Otvorené vaky su navinuté na potrubie a provizorne upevnené Obr. 14 Otvoreny vak
sponami alebo svorkami. Pre horizontalne potrubie by spoj mal
byt prevedeny na vrchnej Casti potrubia. Skrutky su montované
v poradi od stredu protilahlej strany spoja dolava a doprava od tohoto
miesta. VSetky skrutky s namontované az na priblizne 300 mm
na jednej alebo druhej strane spojenia. Ziadna skrutka nesmie
byt dotiahnuta pred dohotovenim spoja a nez su vsetky skrutky
zasunuté.

Vaky (vinovce) sa spajaju podla inStrukcii. Kazdy zéhyb musi
byt spojeny prehybom pocinajuc zvnutra. Ked je spoj dokonce-
ny mdzu byt v oblasti spoja namontované volné Casti priruby
a ktorékolvek zostavajuce otvory pre skrutky mozu byt pretiahnuté
alebo vyvftané. Dotahovanie skrutiek by malo zac&inat' od protifahlej
Casti spoja.

InStrukcie pre spajanie

Viacvrstvové kompenzatory

VSetky vrstvy su v oblasti priruby zosvorkované asi 20 mm od okraja. Prirubové zosilnenie zo Specialnej
tkaniny (s povlakom alebo bez) je zahnuté okolo vrstiev a na vonkajSom okraji je upevnené svorkami.
Prirubovy okraj je pripevneny na povrch pomocou vhodného lepidla.

Izola€na plst’ ]
Izolaénd plst je preplatovana asi 200 mm a je oznacend. Preplatované konce su v oznacenej dizke
zoslabené na 1/2 hrabky do tvaru preplatovaného spoja.

Sklenena tkanina
Sklenena tkanina je preplatovana 200 mm, prekrytie je zafixované Sitim nitou vo dvoch Svoch.

Sklenena tkanina potiahnuta PTFE a félia PTFE

Oba konce odistit aceténom. Jeden koniec je zlozeny do tvaru Z, zostavajuci do tvaru L. Spoj dvoch
koncov tvori labyrint, je zosilneny samolepiacou paskou PTFE. Je ddlezité zabranit zvineniu a bubli-
nam. Pomocou noznic, stierky a pod. vytlacit akykolvek vzduch.

Vonkajsi povlak, silikbnom zosilnena tkanina

Silikbnom potiahnutu sklenenu tkaninu odistit’ aceténom alebo alkoholom. Naniest silikdnové lepidlo
a rozotriet’' v Sirke minimalne 50 mm. Po 2 minutach od nanesenia lepidla oba povrchy stladit k sebe
val¢ekom.

Vyvarovat’ sa bublinkam. Dokon¢it’ zlepeny koniec zoSitim.

Zvareny celok

Textilné kompenzatory a priruby mézu byt dodané ako uplny celok, stiahnuté prepravovacim pasom,
¢o umoznuje dodavku v zostavenom stave. Celok je umiestneny medzi konce potrubia, které st potom
stlacené pre docielenie dobrého prekrytia. Transportné vystuze by mali byt demontované ¢o najneskoér,
aby bolo eliminované pnutie vo zvaroch, respektive pnutie spésobené pocas montaze na potrubnom
systéme.
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Tepelné izolacie

Tkaninové kompenzatory su zvy€ajne konstruované pre prevadzku bez vonkajsej tepelnej izolacie. Toto
rieSenie umoznuje priamy odvod tepla prestupujiceho konstrukciou kompenzatora do okolia. Toto ma
priaznivy dopad nielen na naro¢nost technického rieSenia, ale i na cenu. V pripade, ze bude zakaznik
vykonavat zaizolovanie kompenzatora, je nutné tuto informaciu zapracovat uz do navrhu kompenzatora.
Dodato¢né zaizolovanie kompenzatora bez nasho suhlasu, a to i po zaruénej dobe, nedoporucujeme.

Izolacia potrubia navazujuceho na kompenzator nesmie byt namontovana az na prirubu kompenzatora.
Je nutné dodrzat odstup (vzdialenost) izolacie potrubia od priruby kompenzatora min. 80 mm. Prevede-
nie izolacii doporu€ujeme konzultovat' s nasim technickym oddelenim. NereSpektovanie vyssie uvede-
nych upozorneni méze mat za nasledok vyrazné znizenie zivotnosti kompenzatorov.

kompenzator upevnovaci pas (protipriruba)
I min. 80 mm I
\r ) I AN
priruba \ §
Plech izolacie sa nesmie v Ziadnom E
pripade dotykat kompenzatora alebo priruby
£ S==cocco---oooo-iiiiiiiii----::/
S N
% :::::::::::::ZEEE;;;;{:;;;;};
1S CCCCCIZIZZIZIZIZZZIZZZZzZz=Dz ::::/
T T T
/ ]
potrubie izolacia
Prevodna tabulka tlakov
1 kPa 1000 Pa 100 mm H,O 10 mbar 0,01 bar
10 kPa 10 000 Pa 1000 mm H,O 100 mbar 0,10 bar
100 kPa 100 000 Pa 10 000 mm H,O 1 000 mbar 1 bar
1 MPa 1 000 000 Pa 100 000 mm H,O 10 000 mbar 10 bar
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MACROFLEX SLOVAKIA s.r.o
Mikoviniho 4

917 01 Trnava

Slovenska republika

Tel: +421 33 5936 159, 237
Fax: +421 33 5936 054

e-mail: macroflex@macroflex.sk

DOPYTOVY FORMULAR pre tkaninové kompenzatory

Spolocnost”:

Adresa:

Meno: Oddelenie:

Telefon: Fax/e-mail:

Dopyt €.: Datum:

SPECIFIKACIA

Termin dodania: Pocet ks:

Typ:

Vnutorna vlozka:

Médium (chemické zlozenie, koncentracia):

Pevné castice (mg/Nm?3): Velkost Castic:

Material hadice (CSN, DIN): PodkraCovanie rosného bodu:

Rychlost prudenia (max./prev.): m/s

Tlak . (kPa): Tlak ., (kPa): Tlak ... (kPa):

Teplota . (°C): Teplota __ (°C): Teplota _ (°C):

prev. max

Rozmery potrubia / hrubka steny:

Stavebna dizka (vzdialenost prirub):

Rozmery prirub, vitanie:

Poloha potrubia (zvislé, vodorovné, Sikmé pod uhlom):

Smer prudenia:

Druh technolog. zariadenia:

Odolnost proti vonkajSiemu prostrediu; umiestnenie (vonkajSie, vnutorné):

Axialne stlacenie/roztiahnutie (mm): Uhlova vychylka (°):

Lateralny pohyb (mm):

Vibracie/pocet cyklov za rok:

Kompenzator nesmie byt izolovany (pokial ano, preco ?):

Dalsie upresfiujuce Gdaje (umiestnenie, razy &i iné negativne a ne$tandardné vplyvy, poziadavky na doku-
mentaciu a pod.):

Prilohy (vykresy, schémy umiesnenia a pod.) Podpis:

Poznamka: Prosime o €o najstarostlivejSie vyplnenie tohoto formulara, pretoze akékolvek nespravne alebo
neuplné udaje mézu mat negativny vplyv na funk&nost’ ponukaného vyrobku.
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Kompenzatory a technické prvky
pre potrubné systémy

Vinovcoveé hadice z nerezovej ocele
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Vinovcové hadice z nerezovej ocele

Flexibilné spojenie pomocou pouzitia vinovcovych hadic z nerezovej ocele je vyznamnym a nezanedba-
tefnym prvkom v potrubarskej technoldgii.

Nasa firma ma dlhoro¢né skusenosti s vyrobkami ako i s trhom v tejto oblasti a ponikame rozsiahly
program kvalitnych vyrobkov pre vSetky priemyselné aplikacie.

VInovcové hadice z nerezovej ocele su univerz,élne pouzitelné pre mnoho chemikalii, paru, vodu, olej,
plyn, vakum, na zachytavanie pohybu pri predizeni materialu, pri zdvihovych pohyboch, k vyrovnaniu
montaznych nepresnosti, ako hasiace hadice a plniace hadice pre cisterny a pod.

Okrem Standardného prevedenia typu SE 106, vhodného pre prevazné mnozstvo aplikacii
je k dispozicii Specialne prevedenie SE 111 s mimoriadne dobrou flexibilitou. Tato flexibilita je dosahovana
optimalizovanou geometriou tvaru viny v kombinacii so zodpovedajucou vyskou viny. Vzdy sa jedna
o vysoko kvalitné vinovce z nerezovych materialov, v pripade potreby vratane opletu z nerezového
drétu, pricom miesta napojenia armatur su zvarané argonovym oblukom.

Zivotnost hadic a kompenzétorov je zévisld na réznych faktoroch, ako st napr.:

* prevadzkovy tlak

» tlakové razy

* teplota

* montazne pomery
* rozsah pohybu

» frekvencia pohybu

Negativny vplyv ma taktiez nespravna montaz, nedefinované pohyby, neodborna manipulacia, pdsobe-
nie agresivnych médii a pod.

V laboratérnych podmienkach boli stanovené vyznamné suvislosti pre zistenie teoretickej Zivotnosti.
Pre skuto¢ne ocCakavanu zivotnost sa musi v individualnom pripade pocitat s viac alebo menej
vyznamnym bezpecnostnym faktorom, ktory zavisi na namahani alebo na riziku zlyhania.

Preto vas prosime o to, aby ste dodrziavali odporucania pre instalaciu a montaz.
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Pripustna dizkova odchylka

Nominalna dizka NL (mm) <500 > 500

Dizkova tolerancia +7 /-3 mm +3%/-1%

Stanovenie maximalneho pripustného tlaku v hadici

Najvyssi tlak v potrubi p
PN takto:
P, = PN.ft (bar)

ktorému je mozné vystavit hadicu, sa vypocita z menovitého tlaku

max’

PN (bar) menovity tlak, pre ktory je hadica navrhnuta

ft (-) korekény faktor zavisly na teplote t__,
ktorej je hadica vystavena (vid. Tab.2)

t o (°C) maximalna vypoctova teplota

pre urcovanie PN hadice pri znamom p__ teda plati:
PN=P__ /it

Korekény faktor h pre rézne teploty

Teplota [°C]

Materiél 10 | 20 | 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550
Faktor ft

09 |073]066| 06 |055]051]049] 048046046046

089|072 064|058 054 05 |048] 046|044 ]|043]043

093] 083078074 07 |066]|064]|062| 06 |059] 058

091|078 07 | 065|061 |057]055]053]|052|051]| 05

09 | 073|067 |061|058|053]051| 05 |049 |047 047

092 ] 08 |076|072]068|064]|062] 06 |059]0,58]058

1.4301 | X5CrNM8-10
1.4306 | X2CrNM9-11

1.4541 | X6CrNiTi 18-10
1.4401 | X5CrNiMo17-12-2
1.4404 | X2CrNiMo17-12-2
1.4571 | X6CrNiMoTi17-12-2

G
RPlRr|lRr|[Rr|RP]|R

Rez vinovcovou hadicou

T W:’—f
NI (;(7/'////’7 e

Zvarané podla normy DIN 2827
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Konstrukcia WW

VInovcové hadice s jemnym zvinenim, vyrobené z rurok zvaranych natupo.

Materialy:  1.4541 DIN /AISI321
1.4301 DIN/AISI 304
1.4404 DIN/AISI 316L
1.4571 DIN/AISI 316Ti

Standardné prevedenie
Typ SE 105 = neopletené
Typ SE 106 = opletené drétom z nerezovej ocele

Specialne prevedenie vysoko flexibilné so zvy$enou tlakovou odolnostou
Typ SE 110 = neopletené

Typ SE 111 = opletené drétom z nerezovej ocele

Typ SE 112 = s dvojitym opletenim

Prevedenie SE 105, SE 106

DN PN* Staticky Dynamicky Hmotnost
Typ b polomer ohybu polomer ohybu /
[mm] inch [bar] [mm] [mm] [g/m]

105 4,5 25 80 105
6 1/4

106 140 25 80 220

105 2,3 25 80 150
10 3/8

106 60 25 80 205

105 2,3 30 90 170
12 1/2

106 40 30 90 235

105 2,3 35 120 260
20 3/4

106 30 35 120 395

105 2,3 45 130 370
25 1

106 35 45 130 625

105 1,5 50 160 630
32 11/4

106 20 50 160 905

105 1,5 85 170 680
40 11/2

106 20 85 170 1120

105 1,5 120 220 860
50 2

106 15 120 220 1340

105 0,6 200 330 950
65 212

106 10 200 330 1560

* prevedenie SE 105 pre menovité tlaky: - zmena dizky pod 3 % pri dizke 500 mm
prevedenie SE 106 pre menovité tlaky: - bezpecnost proti prasknutiu opletenia je minimalne trojnasobna

Hadice s vys$Sou tlakovou pevnostou na poZiadanie
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Prevedenie SE 110, SE 111, SE 112

WHEAT

DN Staticky Dynamicky Hmotnost
Typ PN [bar] polomer ohybu polomer ohybu
[mm] inch [mm] [mm] [g/m]
110 8 25 100 70
6 1/4 111 160 25 100 155
112 240 - 110 260
110 12 25 120 110
8 1/4 111 150 25 120 215
112 225 - 135 350
110 3 35 130 110
10 3/8 111 120 35 130 280
112 180 - 145 490
110 3 45 160 130
12 112 111 90 45 160 330
112 135 - 175 580
110 3 50 180 150
15 5/8 111 80 50 180 360
112 120 - 200 630
110 2 70 200 250
20 3/4 111 60 70 200 540
112 90 - 220 910
110 1 80 220 320
25 1 111 60 80 220 800
112 90 - 245 1410
110 1 100 270 450
32 1 1/4 111 40 100 270 1000
112 60 - 300 1700
110 0,8 130 300 520
40 1172 111 40 130 300 1250
112 60 - 330 2180
110 1 155 350 900
50 2 111 30 155 350 1650
112 45 - 385 2640
110 0,6 200 410 1020
65 2112 111 25 200 410 2380
112 40 - 450 4090
110 0,7 220 450 1460
80 3 111 20 220 450 2600
112 30 - 500 4210
110 0,7 270 560 1900
100 4 111 16 270 560 3450
112 24 - 620 5500
110 0,4 - 660 2980
125 5 111 14 - 660 5800
112 20 - 730 9480
110 0,4 - 815 6290
150 6 111 12 - 815 8200
112 18 - 900 11120
110 0,2 - 1015 8210
200 8 111 10 - 1015 11500
112 15 - 1120 16270
110 0,15 - 1200 13160
250 10 111 8 - 1200 17250
112 12 - 1320 23470
110 0,1 - 1400 16230
300 12 111 8 - 1400 22200
112 11 - 1540 30980
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Typ Znazornenie Popis Materialy
navareny lemovy obruba - nerezova ocel
AE 201 varenylemovy - priruba - ocer
nakruzok a oto¢na priruba
navareny nakruzok a oto¢na | ocel
AE 202 priruba, alt. pero — drazka, . nerezova ocel
odskok dopredu a dozadu
_ NL
AE 203 hrdlvo |’1ak|tuzku + ocel ’ ’
oto€na priruba * nerezova ocel
NL
\ | . |
AE 204 u_E %‘ navarovacia priruba ocel . ,
: * nerezova ocel
~NL
AE 301 navarovaci natrubok " ocel . .
* nerezova ocel
natrubok pre zavitovy spoj | ¢ ocel
AE 302 , s . .
pomocou reznych krazkov * nerezova ocel
NL
skrutkové spojenie
s vnutornym zavitom, . ocel
AE 401 vnutorny tesniaci kuzel 24 °

* nerezova ocel
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Typ Znazornenie Popis Materialy
skrutkové spojenie ocel
AE 403 s vonkaj$im zavitom, nerezova ocel
vnutorny tesniaci kuzel 24°
skrutkové spojenie ocel
AE 404 S navarovacim natrubkom, nerezové ocel
vnutorny tesniaci kuzel 24°
koncovka so Sesthranom ocel
AE 405 a konickym vnutornym nerezova ocel
zavitom podla DIN 2999
R '
_ koncovka s Sesthranom ocel
AE 406 a a valcovym vonkajSim nerezova ocel
zavitom podfa DIN 259
NL
pccacniorenn ARAW AW ABAVATE
_Jlllllllll z natrubok s vnutornym ocef
AE 408 5 o y -
zavitom nerezova ocel
NL
skrutkové spojenie
AE 501 s vnutornym zavitom temperovana liatina
a kuzelovou tesniacou ocel
plochou
skrutkové spojenie g
s vnitornym zavitom » temperovana liatina
AE 502 a kuZelovou tesniacou » ocel . .
plochou * nerezova ocel
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Typ Znazornenie Popis Materialy

skrutkové spojenie

s vonkajSim zavitom » temperovana liatina
AE 503 . . ,
a kuzelovou tesniacou * ocel
plochou
skrutkové spojenie A
" . + temperovana liatina
s vonkajSim zavitom )
AE 504 . . e ocel
a kuzelovou tesniacou . ,
* nerezova ocel
plochou
skrutkové spojenie
AE 505 S navarovacimi * ocel

koncami konicky tesniace

ol » skrutkové spojenie
AE 506 - a S navarovacimi
) koncami s tesniacou plochou

* ocel
* nerezova ocel

4 N ] skrutkové spojenie ,
- —~ > L Y . e ocel
AE 507 a tesniaci kuzel s prevle¢nou

. * nerezova ocel
maticou

NL

skrutkové spojenie + ocefl

AE 508 . . ,
s tesniacou plochou * nerezova ocel
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Znazornenie Popis Materialy

dvojité hadicové vedenie
s moznostou vyhrievania * ocefl

alebo chladenia, * nerezova ocefl
prirubovy spoj

dvojité hadicové vedenie
L s moznostou vyhrievania
| H alebo chladenia, zavitovy spoj

e ocel
* nerezova ocel

zavitovy spoj
(111 mliekarenskych trubiek
podla DIN 11851

e nerezova ocel

cisternové spojenia

podla DIN 28450 * mosadz

s prislusenstvom * nerezova ocel
* mosadz

spojky KAMLOK * hlinik

* nerezova ocel

V pripade silného mechanického namahania
je mozné dodat s vonkajSou chraniacou
hadicou proti prelomeniu a poskodeniu.

Pripojovacie diely zodpovedaju medzinarodnym normam. Zvlastne druhy alebo spésoby pripojenia
alebo prevedenie podla Specifikacie na poziadanie.
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AE 201 ! AE 202
h1
A
% h
N 4
/
— O|x %
Q| x| ©
=z
a
I Y
y
A
h3 |b "
b NL
L
AE 203 | AE 204 !
h1
ol x
8 o~ s z
a
I
h3 b
h3 b
- N N
AE2 02 AE 203 AE 204
DN AE 201 DIN 2673 DIN 26428 DIN 2633 D K d1 d b
[ h1 [ hi h3 [ h1 h3 [ h1
10 24 9 50 35 10 70 55 10 47 25
15 24 9 50 35 10 70 55 10 50 35 o ,
20 | 27 | 12 | 55 | 40 | 12 | 75 | 60 | 12 | 53 | 38 | Pripojovacie rozmery podla normy
priruby a stupfia menovitého tlaku
25 35 20 60 40 12 85 65 12 53 38 (PN).
32 35 20 60 40 12 90 70 12 57 40
40 37 20 60 40 12 95 75 12 59 42
50 | 43 | 20 | 65 | 45 | 14 | 95 | 75 | 14 | 65 | 45 Ostatné rozmery alebo normy na
65 43 20 65 45 14 | 100 | 80 14 65 45 poZiadanie
80 50 25 75 50 16 | 110 | 85 16 70 50
100 | 53 25 75 50 16 | 115 | 90 16 70 52
125 | 60 30 80 50 18 | 120 | 90 18 80 55
150 | 70 30 90 50 18 | 135 | 95 18 80 55
L
h3 b
_ DN vnatorny | DN vonkajsi L A B
| A 10 25 15 | 70 | 80
< r—Z ; 12 32 115 70 80
. % 15 32 115 70 80
I SL%Z """" - 20 40 120 | 75 90
) = 1N
25 50 125 80 95
32 50 140 85 100
: 40 65 140 85 100
A 50 80 150 90 115
65 100 150 90 125
Duplikatorova hadica 80 125 165 100 150
100 150 180 110 150

(rozmery v mm, iné prevedenie na poZiadanie)
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NL o NL
AE 301 AE 302

DN d s I 11 DN d s I 11
6 8 1 60 50 6 8 38 28
10 13,5 1,8 65 50 8 10 1 40 30
13 17,2 1,8 65 50 10 12 1,5 45 30
16 21,3 2 65 50 13 15 1,5 47 32
20 26,9 2,3 70 55 16 18 1,5 47 32
25 33,7 2,6 75 60 20 22 1,5 51 36
32 42,4 2,6 85 65 25 18 1,5 60 40
40 48,3 2,6 90 70 32 35 2 65 45
50 60,3 2,9 90 70 40 42 2 65 45
65 76,1 2,9 95 75

80 88,9 3,2 105 80
100 114,3 3,6 110 85
125 139,7 4 115 85
150 168,3 45 130 90 * nerezova ocel 1,6 mm
200 219.1 59 140 100 Iny priemer alebo dizka na Zelanie.
250 273,0 6,3 140 100
300 323,9 7.1 140 100

I/I/;}/,i,”,”mlilill|

TR
UL -

NL

AE 401 AE 403
Skrutkové spojenie s kuzelovym tesnenim 24°
d AE 401 AE 403
DN DIN 2999
| 11 SW 1 SW 2 | 11 SWi1 SW2

6 1/4 55 45 19 19 60 50 19 17
10 3/8 63 48 22 22 68 53 22 19
13 1/2 70 55 32 27 77 62 32 27
16 1/2 70 55 32 27 77 62 32 27
20 3/4 77 62 36 32 85 70 36 32
25 1 87 67 41 41 95 75 41 41
32 11/4 93 73 50 46 101 81 50 46
40 11/2 97 77 60 55 107 87 60 55
50 2 105 85 70 65 113 93 70 65
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DN
DN

| . NL | N
AE 405 AE 408

DN d DIN 2999 AE 405 AE 408
[ 11 sw | 1
6 1/4 35 25 17 35 25
10 3/8 43 28 19 41 26
13 172 46 31 22 49 34
16 112 46 31 22 49 34
20 3/4 a7 32 27 51 36
25 1 60 40 36 63 43
32 11/4 63 43 46 68 48
40 1172 66 46 50 68 48
50 2 70 50 60 76 56
65 2112 80 60 80 85 65
80 3 100 75 95 96 71

1 1

Sw2  swi
L Z
I
NL

AE 501 AE 503

DN d AE 501 temperovana liatina/ocel AE 503 temperovana liatina/ocel
DIN 2999 | 1 SW 1 SW 2 | 1 SW 1 SW 2

6 1/4 55 45 28 18 68 58 28 18
10 3/8 57 47 32 22 73 63 32 22
13 1/2 69 54 39 26 88 73 39 26
20 3/4 74 59 48 31 96 81 48 31
25 1 84 64 54 38 107 87 54 38
32 11/4 87 67 67 48 111 91 67 48
40 1172 91 71 73 54 117 97 73 54
50 2 102 82 90 66 131 111 90 66
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S

AE 505 AE 507
AE 505 ocel AE 507
DN d [ 11 sw DN d sw d sw [ 11
M R

- - - - 6 14x1,5 17 1/4 17 44 24

- - - - 8 16x1,5 19 3/8 20 44 24
10 13,5 62 42 27 10 18x1,5 22 172 24 45 25
12 17,2 65 45 27 12 22x1,5 27 5/8 27 48 28
15 21,3 74 54 32 16 26x1,5 32 3/4 32 49 29
20 26,9 80 60 a1 20 30%2 36 1 a1 50 30
25 33,7 87 67 50 25 36x2 46 11/4 50 55 35
32 42,4 95 75 60 32 45x2 50 11/2 55 55 35
40 483 101 81 70 40 52x2 60 2 65 55 35
50 60,3 114 94 85 50 - - 2112 75 65 45
65 76,1 122 102 100 65 - - - - -
80 88,9 132 107 120 80 - - - - -
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Spoj s oto¢nymi prirubami AE 201.
Lemovy nakruzok z nerezovej ocele a otoc¢na priruba.

\\“\\l‘\\i ," r
\\\\\'\\N&Q&% “

Navarovaci natrubok typ AE 301/302.
Pripojné rozmery podla ISO alebo inych noriem.

Rohova hadica s 90° kolenom, oba konce pevné priruby typ AE 204.
Pouziva sa hlavne pri kompresoroch k zachytavaniu kmitania zo vSetkych smerov.
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3 _:"' "”H f

/

Skrutkové spojenie s vnutornym zavitom typ AE 401.
Prevedenie z nerezovej ocele.

Skrutkové spojenie s vonkajsSim zavitom typ AE 403.
Prevedenie z nerezovej ocele.

Sesthranna matica s vonkaj$im zavitom typ AE 405
s ochrannou hadicou z nerezovej ocele.
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Sesthranna matica s vonkaj$im zavitom typ AE
405 s rychlospojkou typu Kamlok.

Koncovka s krazkom z nerezovej ocele.

Duplikatorova hadica s prirubovymi koncovkami.
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Vinovcové hadice z nerezovej ocele s PTFE viozkou

—
h1
%4
9
4
b

d1

///

///

h1

NL

VInovce z nerezovej ocele typ SE s opletom z drotu z nerezovej ocele, maju na oboch stranach otoéné
priruby typ AE 201 s vnutornou hladkou vloZkou z PTFE. PTFE je vyhrdleny aj cez tesniace plochy.

Dodavané rozmery DN 20 - DN 150

Maximalna vyrobna dizka 5 metrov*

* vacésie dizky musia byt vyrobené z viacerych kusov, spojenim pomocou prirub

VInovce, ktoré maju viozku z PTFE sa pouzivaju vtedy, ked je pozadovany hladky vnutorny profil alebo
chemicka odolnost PTFE. Pri hadiciach tohto typu je potrebné zohfladriovat vacésiu pohybovu tuhost
i vacsi polomer ohybu, nez aké maju normalne vinovcové hadice bez vlozky.
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Hladké zvnutra a zvonku, opletené drétom z nerezovej ocele.

Vysokotlakové hadice z PTFE

Blls MACROFLEX SLOVAKIA

Typ SP 6001 - s jednoduchym opletom ol ) .
Typ SP 6002 - s dvojitym opletom A
SP 6001 SP 6002
DN d polomer — —
ohybu menovity tlak destrukeny hmotnost | menovity tlak destrukeny hmotnost
tlak tlak
mm mm bar bar kg/m bar bar kg/m
4 4,3 50 275 1100 0,100 - - -
6,3 75 240 960 0,140 275 1100 0,250
8,3 100 200 800 0,185 250 1000 0,300
10 10,3 120 175 700 0,210 225 900 0,370
13 13,0 135 150 600 0,320 200 800 0,500
16 15,8 160 135 540 0,370 175 700 0,560
20 20,5 200 100 400 0,520 150 600 0,830
25 25,0 250 80 320 0,590 130 520 0,900
32 31,5 300 - - - 70 280 0,980

Rozsah pracovnych teplét: -70 °C - +260 °C
Menovité tlaky su kalkulované pre rozsah pracovnej teploty od +20 °C do +50 °C. Ak je pracovna teplota
mimo tento rozsah, je potrebné prepocitat hodnotu pomocou korekéného faktora:

P . =PN x kf
pFip
kde - PN je hodnota menovitého tlaku z predchadzajucej tabulky
- kf je korekény faktor v zavislosti na teplote uvedeny v nasledujucej tabulke

Teplota t(°C) 20 100 150 200 250

Korekény faktor kf () 1,00 0,95 0,90 0,83 0,80
Upozornenie: pre paru je maximalny pripustny tlak 14 bar pri 200 °C

AP 5076 AP 5086 AP 5096 AP 3026

1 L ; E !

tesniaci kuzel s prevle¢nou
maticou

tesniaca plocha
s prevle¢nou maticou

koncovka s 74° kdnusom
a prevleé¢nou maticou

trubkovy spoj / rezany

skrutkovy spoj so Sesthra-
nom a vonkajSim zavitom
trubkovy zavit (BSP)

skrutkovy spoj so Sesthra-
nom a vonkajSim zavitom
rarkovy zavit (NPT)

metricky / trubkovy zavit metricky / trubkovy zavit UNF zavit ZA&vit
AP 5206 AP 5266 AP 5296 Materialy:
» ocel
SwW * nerezova ocel

skrutkovy spoj so Sesthra-
nom a vonkaj$im zavitom
Jic

* mosadz
+ iné podla poziadavky
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Montézne pokyny

Na dosiahnutie dlhej Zivotnosti je nevyhnutné pri umiestiiovani a montazi hadicovych vedeni venovat
pozornost nasledujucim odporucaniam.

1. Ukazka nespravnej a spravnej volby pre instalaciu vinovcovej hadice.

nespravna instalacia spravna inStalécia
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2. Vonkajsie namahanie

Je nevyhnutné dbat’ na to, aby nedosSlo k poskodeniu opletu alebo k zniZeniu hrubky neopletenej
hadice v dbsledku trenia po hranach, plochach alebo o podloZzku. Ako ochranu proti oteru je mozné
pouzit’ vonkajSiu ochrannu Spiralovu hadicu a ochranné hadice.

3. Stanovenie menovitej dizky

Menoviti dizku hadice navrhovat len za predpokladu dodrZzania minimalneho ohybového polomeru,
ktory je uvedeny v tabulke, s dostatoCne dobre dimenzovanymi neutralnymi koncovkami tak, aby sa
predislo prehybaniu hadice a prili§ vysokému namahaniu prechodu vinovca na armaturu.

4. Minimalny ohybovy polomer
Odcitat z tabulky k zvolenému typu vinovcovej hadice a jeho hodnota nema byt nizsia nez je uvedena
v tabulke. Zivotnost hadicového vedenia sa méze zvysit zva¢3enim polomeru.

5. Umiestnenie bez napatia a montaz

Ohyb hadicového vedenia musi lezat v rovine priebehu pohybu, inak budd na hadicu posobit Skodlivé
torzie. To isté plati pri inStalacii. Pri utahovani je potrebné skrutkové spoje stéle pridrziavat z druhej
strany protiklu€om. Pri prirubovych spojeniach niekolkokrat pohnut' tak, aby doSlo k beznapatovému
vyrovnaniu.

6. Bezpecnost’

Na rozdiel od tuhych potrubnych vedeni je potrebné hadicové vedenie povazovat za diely opotrebova-
vané oterom - trenim. Ak by pri akomkolvek defekte hadice hrozilo ohrozenie zdravia a Zivota osbb, je
bezpodmienecne potrebné zabezpecdit vhodné bezpelnostné opatrenia.
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Vypoéet dizky a montaz hadic pri jednom boénom ohnuti

Hadice montované v tzv. S-tvare sluzia k vyrovnavaniu lateralnych posuvov rovnhobezného potrubia.
Len pre statické zataZenie! NepouZzivat nikdy na timenie vibracii alebo roztaznosti!

NL = [(r x T x a)/90] + 2 x (I + DN)

s=2xrx(1-cosa)

EL=2xr x sin a + 2 x (I + DN)

cosa=(2xr-s)/(2xr)

NL

Uhol ohybu n,esmie presiahnut 45°pri pouziti opletenych hadic. Ak uhol ohybu presahuje 45°, inStalacna
a menovita dlzka sa musi vypocitat’ podla:

EL=2,414xs + 2 x (I + DN)

NL = 2,680 x s + 2 x (I + DN)

velkost odchylky od stredu potrubia
polomer ohybu - vid. tabulka

uhol ohybu

dizka pripojovacich armatur - vid. tabulka
dizka pripojovacich armatur

neutralny koniec hadice

montazna dizka

menovita dizka

(mm)
(mm)
(*)

(mm)

(mm) - priblizne vonkajSi priemer hadice
(mm)
(mm)
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Vypoéet dizky a montaz pri timeni boénej roztiaznosti

Hadice montované kolmo na smer pohybu pri bo¢énom tlmeni pohybov max. do +/-100 mm s nizkou

pohybovou frekvenciou (napr. tepelna roztaznost).
Nepouzivat’ nikdy na zachytenie vibracii!

NL=2x|+V20xrxS s =SL?2/20r
montazna dizka EL = 0,995 x NL
dizka voPného pohybu hadice SL=NL-2«xI
minimalna dizka hadice SL_ =6xs

atate L
e . T '0‘3‘:‘:'°. P W
“h‘o_ ;o?\::é;m:_-; ol — -

IR |

Hadica sa montuje tak, aby bola v kludovej polohe Uplne bez napatia a so slabym priehybom a aby
nebola vystavena nadmernému namahaniu ani v Uplne vychylenej polohe!

2xs = celkovy bo¢ny pohyb

S = boc&ny pohyb od stredu osy (max. 100 mm)

r = polomer ohybu - hodnoty st uvedené v stipci pre menovity
polomer ohybu pre zvoleny typ hadice

I = dizka pripojovacich dielov — hodnoty su uvedené v tabulke

SL = pracovna dizka hadice

EL = instalaéna (montazna dizka)

NL = menovita dizka hadice
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Vypoéet dizky pre montaz s 90°ohybom pre timenie pohybu z jedného smeru

Hadice pouzivané pri nizkej frekvencii zmien (napr. tepelna roztaznost)
Nepouzivat’ nikdy na zachytenie vibracii!

NL=0,035xrxa+1,57xr+2 x| b=l+r+rx(0,035xa-2xsina)

a=r+2xrxsina+1 f=sir a < 60°

o )

o g

e
‘._C

2

ol
“...

R

Hodnotu f,_ najdete v tabulke pre uhly ohybu (str. 3.26).

Uhol ohybu nesmie presiahnut’ 60°!

s = dizka timeného pohybu (mm)
a = montazna vzdialenost (mm)
b = montazna vzdialenost (mm)
r = polomer ohybu - hodnoty st uvedené v stipci pre menovity polomer

ohybu pre zvoleny typ hadice (mm)
I = dizka pripojovacich dielov - vid. tabulka (mm)
a = uhol ohybu (°)
NL = menovita dizka hadice (mm)
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Vypoéet dizky pre montaz s 90°ohybom pre timenie pohybu z oboch smerov

Hadice pouzivané pri nizkej frekvencii zmien (napr. tepelna roztaznost).

Nepouzivat’ nikdy na zachytenie vibracii!

NL = 0,035 xr x (0 + B) + 1,57 x r + 2 x|

a=r+2xrxsina+rx(0,035xB-2xsinB ) +1

f=s/r a < 45° f,=s,/r B < 45°

b=r+2xrxsinB +rx(0,035xa-2xsina)+1

Hodnotu f_, f, najdete v tabulke na str. 3.26.

Hadica sa montuje tak, aby bola v centralnej polohe Uplne bez napéatia a so slabym priehybom,
a aby nebola vystavena nadmernému namahaniu ani v uplne vychylenej polohe!

s, = dizka timeného pohybu (mm)
s, = dizka timeného pohybu (mm)
a = montazna vzdialenost (mm)
r = polomer ohybu - hodnoty st uvedené v stipci pre menovity polomer

ohybu pre zvoleny typ hadice (mm)
| = dizka pripojovacich dielov — vid. tabulka (mm)
a = uhol ohybu (°)
R = uhol ohybu ()
NL = menovita dizka hadice (mm)
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Tabulka ohybovych uhlov pre montaz hadice s 90 ° ohybom

0-30° 30 -60 °
Sﬁglbg"é ohybovy faktor f_, f, Sg‘glbg"é ohybovy faktor f_, f,
deg / min » 0 307 60" deg / min » 0 307 60"

v v

0 0,0000 | 0,0001 0,0003 30 0,3151 0,3263 | 0,3377
1 0,0003 | 0,0007 | 0,0012 31 0,3377 | 03493 | 0,3611
2 0,0012 | 0,019 | 0,0028 32 0,3611 0,3731 0,3853
3 0,0028 | 0,0038 | 0,0050 33 0,3853 | 03977 | 0,4104
4 0,0050 | 0,0063 | 0,0078 34 04104 | 04232 | 04363
5 0,0078 | 0,0095 | 0,00113 35 04363 | 04495 | 0,4630
6 0,0113 | 0,0133 | 0,0155 36 04630 | 04767 | 0,4906
7 0,0155 | 0,0179 | 0,0204 37 04906 | 05048 | 0,5191
8 0,0204 | 0,0231 0,0259 38 0,5191 0,5337 | 0,5484
9 0,0259 | 0,0289 | 0,0322 39 0,5484 | 05634 | 0,5786
10 0,0322 | 00355 | 0,0391 40 0,5786 | 05940 | 0,6096
1 0,0391 0,0428 | 0,0468 41 0,6096 | 06255 | 0,6415
12 0,0468 | 0,0509 | 0,0551 42 0,6415 | 06578 | 0,6743
13 0,0551 0,0596 | 0,0643 43 0,6743 | 06910 | 0,7079
14 0,0643 | 0,0690 | 0,0741 44 0,7079 | 0,7250 | 0,7424
15 0,0741 0,0793 | 0,0847 45 0,7424 | 07599 | 0,7777
16 0,0847 | 0,0903 | 0,0961 46 0,7777 | 0,7957 | 0,8139
17 0,0961 0,1020 | 0,1082 47 0,8139 | 08323 | 08510
18 0,1082 0,1145 0,1211 48 0,8510 | 0,8698 | 0,8889
19 0,1211 0,1278 | 0,1347 49 0,8889 | 09082 | 0,9277
20 0,1347 | 0,418 | 0,1491 50 09277 | 09474 | 0,9673
21 0,1491 0,1567 | 0,1644 51 0,9673 | 0,9874 1,0078
22 0,1644 | 0,723 | 0,1804 52 1,0078 1,0284 1,0491
23 0,1804 | 0,1887 | 0,1972 53 1,0491 1,0701 1,0941
24 0,1972 | 02059 | 0,2148 54 1,0941 1,1128 1,1344
25 02148 | 02239 | 0,2332 55 1,1344 1,1563 1,1783
26 02332 | 02428 | 02525 56 1,1783 1,2006 1,2230
27 02525 | 02624 | 02725 57 1,2230 1,2457 1,2686
28 02725 | 02829 | 0,2934 58 1,2686 1,2918 1,3150
29 02934 | 03042 | 0,3151 59 1,3150 1,3386 1,3623

Ohybovy uhol nesmie prekrocit 60°.

V pripade, Ze je vypocitana hodnota s / r vacésia nez 1,3623, musi sa ohybovy uhol stanovit znovu
s vacsim polomerom ohybu.
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Vypoéet dizky pre montaz pri uhle 180 °
(pre velké amplitudy a nizku frekvenciu)

Vertikalny ohyb 180°, jeden pripojovaci bod pevny, druhy s vertikalnym pohybom.

NL=4xr+05xs+2xl

h1=1,43xr+0,5xs+l

h,=143xr+]1
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NL

polomer ohybu - hodnoty dizky s uvedené v tabulke pre urgity typ hadice

q
1

alebo diZku Zivotnosti (mm)
e = montazna dizka (mm)
I = dizka pripojovacich dielov — vid. tabulka (mm)
h, = max. vyska 180°ohybu (mm)
h, = min. vyska 180°ochybu (mm)
s = dlzka pohybu (mm)
NL = menovita dizka hadice (mm)
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Vypoéet dizky pre montaz pri uhle 180 °
(pre velké amplitudy a nizku frekvenciu)

Vertikalny ohyb 180°, jeden pripojovaci bod pevny, druhy s horizontalnym pohybom.

NL=4xr+1,57xs+2xl

h,=1,43xr+0,785xs +1

h,=143xr+0,5xs +|
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= polomer ohybu - hodnoty diZky s uvedené v tabulke pre urgity typ hadice
= montazna dizka

= dizka pripojovacich dielov — vid. tabulka

max. vyska 180°chybu

= min. vy$ka 180°chybu

= dizka pohybu

menovita dizka hadice

iy

>0 — o —
N
1

Zwn
=
1
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Vypoéet dizky pre montaz pri uhle 180 ° pre timenie pohybov v dvoch smeroch
(pre velké amplitudy a nizku frekvenciu)

Vertikalny ohyb 180°, jeden pripojovaci bod s pohybom vertikalnym, druhy s pohybom horizontalnym.

NL=4xr+1,57xSl+0,5x52+2x|

h,=1,43xr+0,785xs +0,5xs,+I

h2=1,43xr+0,5x31+|

- e=2r —_
:E‘ i l
- S, - ‘.:‘HN
i1
i
= i i it | ¢
N i |
bed N | 7
it . Ll ]
1l i
RN éS i
\\\ 3 t5s
\\ : /R
& \\,\ / af
N = %
l.:;
i
7
NL
e = montazna dizka (mm)
| = dlzka pripojovacich dielov — vid. tabulka (mm)
h, = max. vyska 180°chybu (mm)
h, = min.vyéka 180°chybu (mm)
s, = d!ika pohybu (mm)
s, = dlzka pohybu (mm)
NL = menovita dizka hadice (mm)
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Vypoéet dizky pre montaz pri uhle 180 ° pre timenie pohybov v dvoch smeroch
(pre velké amplitudy a nizku frekvenciu)

Vertikalny ohyb 180°, jeden pripojovaci bod pevny, druhy s vertikalnym i horizontalnym pohybom.

NL=4xr+1,57x81+0,5x82+2x|

h,=1,43xr+0,785xs, +05xs, +I

h2=1,43xr+0,5xs1+l

o S, —— e=2r o—
&Th T8
o b
Yo ft
. I |
‘ I o |
o i 22
H g
1 )
%
i v <&
‘ !
l \ 2 i i
AR\ o 8 <
\'\ AN : W
\\\ NS o
\ SIS S Y
\ . ]
AN %
&\\ II\ :.EE: .'E:c: {
" 1
NL
e = montazna dizka (mm)
I = dizka pripojovacich dielov — vid. tabulka (mm)
h, = max. vySka 180°chybu (mm)
h, = min. vyska 180°ohybu (mm)
s, = dizka pohybu (mm)
s, = dizka pohybu (mm)
NL = menovita dizka hadice (mm)
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Vypoéet dizky a montaz hadic pri uhlovych pohyboch

Ohyb hadic a smer pohybu musia byt v jednej rovine.

NL=rxmxa/180 + 2 x (I + m)

EL=rxsina + (I + m) x (cosa + 1)

s =rx(1-cosa) + (I + m) x sina

DN 210 13-25 32-40 50 - 65 80-100 | 125-150 | 200 - 300
m (mm) 20 40 60 80 120 160 250

a = uhol ohybu (°)

r = polomer ohybu — vid. tabulka (mm)

| = dizka pripojovacich Casti — vid. tabulka (mm)

m = povolena odchylka diZky pre neutralne konce hadice — vid. tabulka (mm)

EL = montazna dizka (mm)

NL = menovita dizka (mm)
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Zachytavanie kmitov a vibracii

Je potrebné instalovat 90° obluk s dostatocnym
ohybovym polomerom a dostatoénou diZkou
hadice.
Prehnutie a napnutie obluku hadice nie je pri-
pustné.

Hadica sa instaluje kolmo
na smer kmitania.

Na zachytenie dvoj alebo

trojrozmernych kmitov je
nutné inStalovat’ hadice ako
90° uhlové vedenie.
Axialne kmity nie su zachy-
tené bez poskodenia.

3.32



mlls MACROFLEX SLOVAKIA
Vol'ba pre vypocet kovovych hadic pre montaz s 90° kolenom pre timenie vibracii

(pri malych amplitudach a vysokej frekvencii)

Spbdsob montaze 1 (DN 16 - 100) Spbdsob montaze 2 (DN 125 - 300)
90°ohyb 90° stredovy obluk

g————— g ———————————

P

a

. e 0 e
B RRR B

.?s::,‘of
R
- LW, . k'\..':'\..

]
i

o

PRIPUSTNA AMPLITUDA
+ /-1 mm pocas prevadzky
+/-10 mm pri nabehu / odstaveni

Pre sposob montaze 1

NL=23xr+2xl a=1,365xr+1

SE 111

Pre spbsob montaze 1 Spbsob montaze 2

DN 16 20 25 32 40 50 65 80 100 125 150 200 250 300

r 110 150 170 200 240 280 300 350 400 - - - -

a 200 255 285 340 400 460 490 575 635 700 800 950 1100 | 1300

| 50 50 55 70 75 80 80 95 95 120 130 140 150 160

max

NL 350 | 450 500 600 700 800 850 1000 | 1000 - - - -
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MACROFLEX SLOVAKIA s.r.o
Mikoviniho 4

917 01 Trnava

Slovenska republika

Tel: +421 33 5936 159, 237
Fax: +421 33 5936 054

e-mail: macroflex@macroflex.sk

DOPYTOVY FORMULAR pre nerezové vinovcové hadice

Spolo¢nost:

Adresa:

Meno: Oddelenie:

Telefon: Fax/e-mail:

Dopyt €.: Datum:

SPECIFIKACIA

Termin dodania: Pocet ks:

Typ: Celkova dizka vratane koncoviek NL (mm):

Médium: Priemer (DN):

Tlak . (bar): Tlak __ (bar): Tlak _ (bar):

min prev. max

Teplota . (°C): Teplota orev. (°C): Teplota .. (°C):

Material hadice (CSN, DIN): Polomer ohybu:

Kmity (frekvencia, smer - mm/s):

Rychlost prudenia (m/s):

Prietok (m®/s):

VonkajSie vplyvy:

ZakonCenie Priemer (DN): Tlak:

hadice -
(koncovky) Typ koncovky: Material koncovky (CSN, DIN)

1. armatuara
U zavitovych — typ zavitu:

Zakoncenie Priemer (DN): Tlak:
hadice

(koncovky) Typ koncovky: Material koncovky (CSN, DIN)

2. armatura
U zavitovych — typ zavitu:

Dalsie upresfiujuce Udaje (umiestnenie, tlakové razy &i iné negativne a nestandardné vplyvy, poziadavky
na dokumentaciu a pod.):

Prilohy (vykresy, schémy umiestnenia a pod.): Podpis

Poznamka: Prosime o ¢o najstarostlivejSie vyplnenie tohoto formulara, pretoze akékolvek nespravne alebo neuplné udaje
mézu mat negativny vplyv na funkénost ponudkaného vyrobku.
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Kompenzatory a technické prvky
pre potrubné systémy

Gumené kompenzatory

N4

TRELLEBORG

ENGINEERED SYSTEMS
Trelleborg lzarra, S.A.U.
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Kompletny sortiment gumenych kompenzatorov

Ponukany sortiment gumenych kompenzatorov, pokryva Siro-
ki Skalu aplikacii a rozmerov. Pouzivanie najmodernejSich
gumarenskych a konfekénych technoldgii v procese vyroby
kompenzatorov, umozfiuje najst v Skale ponukanych vyrobkov
to najefektivnejSie rieSenie pre akykolvek potrubny systém.
Rovnako prinaSa schopnost navrhnut a vyrobit kompenzator
pre r6zne Specialne potreby a poziadavky.

Zameranie na prospech nasich zakaznikov

S vedomim, Ze najdblezitejSia je spokojnost zakaznika,
vyrabal sa vzdy tovar, ktory ulahCuje Ccinnosti spojené
s uzivanim. Zamerom je ponuknut kompenzator s jednoduchou
montazou pre kupujiceho a s jednoduchym uzivanim a udrzbou
pre kone&ného uzivatela. Pri vyvoji a vyrobe je vzdy preferova-
na filozofia jednoduchosti a bezpelnosti. To v8etko s ohfadom
na zivotné prostredie.

Kvalita a zodpovednost’

Vyrobca kompenzatorov firma Trelleborg ma viac ako 100roénu skusenost v oblasti gumarenskych
technolégii, jej histéria je historiou stability, zodpovednosti za kvalitu a neustaleho vyvoja novych,
lepSich, rieSeni a vyrobkov.

Proces vyroby a navrhu je riadeny podla Standardov ISO 9001/9002. Pouzivany environmentalny
management podla Standardov ISO 14001 Ucinne spaja zaujmy zivotného prostredia a kazdodennu
pracu.

Trvaly rozvoj

Kontinualny proces inovacii a investicii do oblasti vyskumu a rozvoja je trvale zamerany na uréenie pot-
rieb zakaznika a na najdenie najefektivnejSieho a najlacnejSieho rieSenia. Toto sa dosahuje neustalym
vyvojom novych materialov, zloziek, designu a vyrobnych postupov. Skupina firmy Trelleborg zamest-
nava viac ako 16 500 ludi a sidli vo viac ako 40 krajinach po celom svete.

Sortiment materialov

V priebehu rokov vytvorili rozsiahlu bazu znalosti o réznych druhoch gumy, vychodzich polymeroyv,
materidlov a vystuzi.

Vdaka velkému vyberu produkovanych materialov si mézu vyberat tie najvhodnejSie pre takmer vietky
aplikacie.

Vnutorny povrch NajbeznejSie vyuzitie

NR Abrazivne materialy, odpadové vody, morska voda

CR Studena voda, zasaditd voda, morska voda, studeny vzduch
NBR Olej, benzin, plyn, stlateny vzduch

NBR/PVC Bezolovnaty benzin, hydraulicky olej

EPDM Horudca voda, chladiaca voda, kyseliny, slabé chlérové roztoky
EPDM (Spec.) Horuca voda 130 °C, para, chladiaca voda

Hypalon Silné kyseliny, zasady a ostatné chemikalie

BUTYL Hordce média, horuci stlaéeny vzduch, zasady

SBR Abrazivny material (il, piesok, odpadova voda, atd")

HNBR Horuce oleje 120 °C, horuce hydraulické oleje, hortce oleje mieSané s vodou
Viton Vysoko agresivne latky alebo vysokeé teploty

PTFE-Lining Extrémne agresivne latky

Fire retardant * Benzin, maziva, hydraulické oleje pri Specialnych aplikaciach

* Plati pre vonkajsi povrch

Chemicka odolnost: vid. tabulka, alebo nas kontaktujte.
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Kompletna ponuka gumenych kompenzatorov - prehlad

TRELLEBORG TF
Otocné priruby
DN 20 = DN 1000
Tlak do 16 bar
Teplota do 130 °C

Tvarovany gumeny vinovec kompenzatora, ktory sa
lahko inStaluje, ma vyborné prevadzkové vlastnosti
a dlhu zivotnost. Trelleborg TF s univerzalnymi prirubami

TRELLEBORG FF

Pogumované priruby
DN 25 + DN 4000 1
Tlak do 10 bar %
Teplota do 100 °C '

Zakazkovo vyrabany gumeny vinovec. Gumena
priruba s pevnou, alebo oto¢nou pritlaénou prirubou
a s vystuznym limcom.

Trelleborg FF priruby s vyztuznym limcom

TRELLEBORG S Wi inesi—ieY
Specialny i i

DN 500 = DN 4000 /{\
Tlak podla pozZiadavky '
Teplota podla poziadavky "‘!"_

Vinovec alebo hladké gumové teleso z rdéznych - ]
druhov materidlov a vystuzi. Zakazkovo konstruo- H1-H
vany a vyrabany pre zadané tlaky, teploty, stavebné
dizky a rozmery.

TRELLEBORG TU Y R
So zavitovymi spojmi o | PSS
DN 25 + DN 65 A\ |

Tlak do 16 bar - T
Teplota do 90 °C SW N

Kompenzator s dvomi vinami. Pripojenie liatinovou !

zavitovou spojkou, pozinkované, zavit BSP.
Trelleborg FFpriruby s kibom
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Pouzitie

V priemyselnych aplikaciach, obytnych budo-
vach, energetickych zdrojoch. Vo vykurovacich
a klimatizaénych systémoch, sanitarnom vyba-
veni a pod. Kompenzuje tepelné dilatacie potru-
bia.

Redukuje vibracie, znizuje hlu€nost a tlakové
razy na alebo od pripojenych zariadeni ako su
motory, Cerpadla, turbiny atd.

Konstrukcia

Gumovy vinovec s vystuhou z textilnych kordov.
Umozhuje jednoduchu instalaciu. Ma dihu zivot-
nost a vyborné prevadzkové vlastnosti.
Stavebna dizka 130 mm.

Otocné priruby s gumenou dosadacou plochou.

Blls MACROFLEX SLOVAKIA

Teguflex®P

Trelleborg TF BL 130

Kompenzatory

DN 25 <+ DN 300

Typ U

Materialy
Farebna | Vnuatorny | Vonkajsi Max. Sies
. i Pouzitie
znacka povrch plast teplota
Gervens EPDM EPDM 90 °C Horuca voda, chlgdlaca voda s obs'ahom
soli, roztoky chloridov, estery a ketony.
Voda, roztoky soli, zasady, mineralne oleje,
Zlta ECO ECO 90 °C rastlinné a zivocisne oleje, olejové aeroso-
ly, butanové alebo propanové plyny a pod.
Jlta Cisternové supravy, tanky a zasobniky na
WO ECO ECO 90 °C ropné produkty a bezolovnaty benzin s

menej ako 50 % aromatickych uhlovodikov.

Standardny, pre axialny, lateralny
a uhlovy pohyb.

Biela Nitril biely ECO 90 °C

Pitna voda, potraviny a krmivo.

Vratane tukov a olejov.
Zelend Hypalon Chlo- 90 °C Sllng ak-j\bo koncentrované kyseliny atd. _
ropren Stlaceny vzduch s obsahom aerosolu oleja.
B} Chlo- o Abrazivne materialy ako su kaly hornin,
Modra SBR ropren 90°C napr. vapenné, uholné a pod.. 7\‘—(
p: il i
1) Hlinikové priruby v rozmeroch DN 65 - DN 125 podla DIN 28460 pre cisternové vozidla. oL

Maximalny prevadzkovy tlak 10 bar. TypL

Urcenie tlaku

So spojovacimi ty¢ami,
hlavne pre lateralny pohyb.

f=1=¢

L ~G

Podmienky Teplota Tlak
N

70°C 16 bar T 4T
Max. pracovny tlak )

90 °C 10 bar | E 1 — |
Skuasobny tlak 20 °C 25 bar ) TypA

S klbami, pre uhlovy pohyb

Destrukény tlak 20 °C > 50 bar v jednej rovine.
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Teguflex P BL 130 DN 25 + DN 300

Priruby
Standardne s dodavané galvanicky pozinkované priruby z mat. tr. 11.

Rozmery prirub

DN 25 + DN 300
STN, DIN,

PN 6/10/16
ANSI 150 Lb.,

Ostatné rozmerové normy
alebo materidly na objednavku.

Rozmery a pohyby

Povolené pohyby Max.(tl)aa?’;‘ltlak Hmotnost' Tuhosti (+/- 20 %)
20

zE | JE |28 =3 =3 o = € ._ o 2 o
SE|@E |38 | "E|“E S 5l s ¢ |u8| 38 |os|2s|5E|8E|5E
i BEINE|CTE| & |83x%| S22 | 22| 22| 3E|NE|TE
SEIZE|RE| 5 (23| 2 |27 |PT| 82| 32| &2

& ° 5 > g2 SE = e 8

o > pt " o -

25/32 | 130 35 7 72 30 20 20 35° 0,8 1,0 28 | 4,0 50 75 50

N
o

40 130 50 85 80 30 20 20 35° 0,8 33 | 50 50 75 50
50 130 74 95 90 30 20 20 35° 0,7 1,0 37 | 50 50 75 50
65 130 87 110 105 30 20 20 30° 0,6 1,0 48 | 7,0 50 75 50

80 13 120 125 120 30 20 20 30° 0,5 1,0 53 | 80 50 75 50
100 130 143 145 140 30 20 20 25° 0,5 1,0 6,2 | 10,0 | 65 85 65
125 130 210 170 165 30 20 20 25° 0,4 1,0 82 (120 | 65 85 65
150 130 283 195 190 30 20 20 15° 0,3 10 | 11,2 16,0 | 75 100 75

200 130 525 245 | 240 30 20 20 15° 0,3 1,0 16,8 | 230 | 75 100 75
250 130 636 295 | 290 30 20 20 10° 0,2 1,0 | 21,6 | 33,0 | 100 150 100
300 130 897 345 | 340 30 20 20 10° 0,2 1,0 | 30,1 | 44,0 | 100 150 100

Poznamka: maximalne pohyby sa nedaju pouzit su¢asne

Doplnky
Vakuoveé kruzky, protipoziarny kryt atd'.

Certifikaty
Germanischer Lloyds
== - ISO 9001 ISO 14001
(%> 97/23/CE e
PROGRAM
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Pouzitie

V priemyselnych aplikaciach, obytnych budo-
vach, energetickych zdrojoch. Vo vykurovacich
a klimatiza&nych systémoch, sanitarnom vybave-
ni a pod. Kompenzuje tepelné dilatacie potrubia.
Redukuje vibracie, zniZzuje hlu¢nost a tlakové

razy na alebo od pripojenych zariadeni ako su

motory, Cerpadla, turbiny atd'.

Konstrukcia

Gumeny vinovec s vyztuzou z textilnych kordov.
Umozhuje jednoduchu intalaciu. Ma dlhu zivot-
nost' a vyborné prevadzkové vlastnosti.

Stavebné dizky 150 / 200 / 275 / 300 mm.

Otoc¢né priruby s gumenou
dosadacou plochou.

Blls MACROFLEX SLOVAKIA

Teguflex® W

Trelleborg TF BL 150-300

Kompenzatory

DN 25 + DN 1000

Materialy
Farebna Vnutorny Vonkajsi Max. Sier
. cx Pouzitie
znacka povrch plast teplota
Gervena EPDM EPDM 90 °C Hor:uca voda, chladlaca voda s obs,ahom
soli, roztoky chloridov, estery a ketony.
Voda, roztoky soli, zasady, mineralne oleje,
Zlta ECO ECO 90 °C rastlinné a zZivocisne oleje, olejové aeroso-
ly, butanové alebo propanové plyny a pod.
Pitna voda, potraviny a krmivo. V¢etné tukl
Biela Nitril biely ECO 90 °C Pitna voda, potraviny a krmivo. Vratane
tukov a olejov.
. o Silné alebo koncentrované kyseliny atd'.
Zelena Hypalon | Chioropren | 90 °C Stlaeny vzduch s obsahom aerosolu oleja.
Modra SBR Chiloropren 90 °C AbraZ|\{ne ma'terlaly’ a'ko su kaly hornin,
napr. vapenné, uholné apod.
2x ¢ervena Spec. Spec. 130 °C Horuca voda, pary, hortci vzduch atd.,
HP EPDM EPDM az do teploty 130 °C.

Poznamka: V pripade potreby iného materialu nas, prosim, kontaktujte.

Urcenie tlaku

. Tlak Tlak
Podmienky Teplota DN 25-300 DN 350-1000
70 °C 16 bar 10 bar
Max. pracovny tlak
90 °C 10 bar 8 bar
Skusobny tlak 20 °C 25 bar 13 bar
Destrukény tlak 20 °C >50 bar >30 bar

B Typ U
Standardny, pre axialny, lateralny
a uhlovy pohyb.

al gl
Typ L

So spojovacimi tyéami,
predovs$etkym pre lateralny pohyb.

I T
Typ A
S kibami, pre uhlovy pohyb
v jednej rovine.
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Blls MACROFLEX SLOVAKIA

Teguflex W BL 150-300 DN 25 + DN 1000

Priruby

Standardne sa dodavaju galvanicky pozinkované priruby z mat. tr. 11.

Rozmery prirub

DN 32 + DN 600
STN, DIN,

PN 6/10/16
ANSI 150 Lb,

Ostatné rozmerové normy
alebo materialy na objednavku.

Rozmery a pohyby

Povolené pohyby Max.(l?:r;jtlak Hmotnost’ Tuhosti (+/- 20 %)
~| =l ES< =| = . =. | = 2
BE(BE|E2E | wE|wE |82 5282 3| ubd| SE|lo || 8c|5c|2:
= Tles=| = = |BE|NE|CE| 2 |83xX|wds| 2P| 2| JE|NE|TE
weo sE|TE|QE| = |@33 SN | 22| 22| 85 | B3| &3
= o © =) = = T = o ©
a a - g = g x 7 a =

32 150 24 77 72 30 20 20 | 35° 0,8 1,0 3 4 50 75 50

40 150 45 85 80 30 20 20 | 35° 0,8 1,0 3 5 50 75 50

50 150 46 95 90 30 20 20 | 35° 0,8 1,0 4 6 50 75 50

65 150 82 110 105 30 20 20 | 30° 0,8 1,0 5 7 50 75 50

80 150 110 125 120 30 20 20 | 30° 0,5 1,0 6 8 50 75 60

100 | 150 163 145 140 30 20 20 | 25° 0,5 1,0 7 10 65 85 65

125 | 150 228 170 165 30 20 20 | 25° 0,5 1,0 8 12 65 85 65

150 | 150 321 195 190 30 20 20 15° 0,5 1,0 10 16 75 100 75

175 | 150 435 225 215 30 20 20 15° 0,5 1,0 13 19 75 100 75
200 | 200 549 245 240 30 20 20 | 15° 0,3 1,0 15 24 100 150 100
225 | 150 657 270 265 30 20 20 | 15° 0,3 1,0 15 24 100 150 100
250 | 200 766 295 290 30 20 20 | 10° 0,3 1,0 20 34 100 150 100
300 | 200 975 345 340 30 20 20 | 10° 0,3 1,0 24 45 100 150 100
350 | 200 | 1290 430 425 30 20 20 | 10° 0,3 1,0 32 54 100 150 100
400 | 200 | 1628 475 470 30 20 20 | 10° 0,3 1,0 45 71 100 150 100
450 | 200 | 2054 532 510 30 20 20 10° 0,3 1,0 52 81 150 200 150
500 | 200 | 2546 590 560 30 20 20 10° 0,3 1,0 63 100 150 200 150
600 | 200 | 3466 685 655 30 20 20 6° 0,3 1,0 95 140 175 250 175
700 | 275 | 4500 820 778 40 25 30 5° 0,3 1,0 125 347 175 250 175
800 | 275 | 5600 920 878 40 25 30 4° 0,2 1,0 160 406 200 300 200
900 | 300 | 7000 | 1060 | 988 40 25 30 4° 0,2 1,0 175 456 200 300 200
1000 | 300 | 8500 | 1160 | 1088 | 40 25 30 3° 0,1 1,0 210 490 225 350 225

Poznamka: maximalne pohyby sa nedaju pouzit si¢asne

Certifikaty

97/23/CE ISO 9001 ISO 14001

Doplnky (

1)

i | covnesisosooiry [l cewnmiiso ooy |
Vakuové krazky, protipoziarny kryt atd. C €
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Pouzitie

V réznych aplikaciach ako je vykurovanie,
rozvod teplej vody, pary, horuceho vzduchu
atd. Kompenzuju tepelné dilatacie. Redukuje
vibracie, znizuje hlu€nost a tlakové razy na alebo
od pripojenych zariadeni ako su motory,
Cerpadla, turbiny atd’.

Kompenzator je odolny proti u€inkom kyselin,
zasad, alkoholov, esterov a keténov.

Poznamka: nepouzivajte pre styk s antikor6z-
nymi €inidlami a inymi médiami na baze olejov.

Konstrukcia

Gumeny vinovec je vybaveny vnutornou vrst-
vou Specialnej gumy EPDM, ktora nemeni
svoje vlastnosti pri vysokych teplotach.
Specidlna tkaninova vystuz, ktora odolava
hydrolytickym ucinkom vysokych teplét. Tak
je zabezpeclena dlha Zivotnost pri zachovani
vlastnosti.

Stavebna dizka 130/200 mm.

Otocné priruby.

Blls MACROFLEX SLOVAKIA

Teguflex®HP

Trelleborg TF BL 130/200

Kompenzatory

DN 25 + DN 600

Materialy
Farebné Vnuatorny | Vonkajsi Max. Pouszitie
znacky povrch plast’ teplota
2x Cervena Spec. Spec. 130 °C Horuca voda, pary, horuci vzduch
HP EPDM EPDM atd'., az do teploty 130 °C.
Urcenie tlaku
Podmienky Teplota DN 25-150 DN 200-300 DN 350-600
100 °C 16 bar 10 bar 10 bar
Max. pracovny tlak
130 °C 10 bar 6 bar 6 bar
Skusobny tlak 20 °C 25 bar 25 bar 13 bar
Destrukény tlak 20 °C >60 bar >60 bar >30 bar

B Typ U
Standardny, pre axialny, lateralny
a uhlovy pohyb.

bzl ==Y
= [ B
TypL
So spojovacimi ty¢ami,
predovsetkym pre lateralny pohyb.

™~

Typ A
S kibami, pre uhlovy pohyb
v jednej rovine.
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Blls MACROFLEX SLOVAKIA

Teguflex HP BL 130/200 DN 25 + DN 600

Priruby

Standardne sa dodavaju galvanicky pozinkované priruby z mat. tr. 11.

Rozmery prirub

DN 32 + DN 600
STN, DIN,

PN 6/10/16
ANSI 150 Lb,

Ostatné rozmerové normy
alebo materidly na objednavku

Rozmery a pohyby

Povolené pohyby Max. podtlak Hmotnost’
(bar)
>0
E E|28E| wkE £ e s E =
BE|BE |86 wE | wE | 2 | s | 2_| ¢ sz SE| 5_ | o
~ ~ Q£ ~ ~ 2 E N £ © £ ] qN,Sx ng oo o o
ws S £ 5 E g E = mSS SN S B3
= [ " =) £ =2 = Ll
(2] o | 1; .g =
25/32 130 35 77 72 30 20 20 35° 0,8 1,0 3 4
40 130 45 85 80 30 20 20 35° 0,8 1,0 3 5
50 130 56 95 90 30 20 20 35° 0,7 1,0 4 5
65 130 79 110 105 30 20 20 30° 0,6 1,0 5 7
80 130 104 125 120 30 20 20 30° 0,5 1,0 6 8
100 130 136 145 140 30 20 20 25° 0,5 1,0 7 10
125 130 188 170 165 30 20 20 25° 0,4 1,0 8 12
150 130 254 195 190 30 20 20 15° 0,3 1,0 10 16
200 130 415 245 240 30 20 20 15° 0,3 1,0 15 23
250 130 615 295 290 30 20 20 10° 0,2 1,0 20 33
300 130 855 345 340 30 20 20 10° 0,2 1,0 24 44
350 200 1290 430 425 30 20 20 10° 0,2 1,0 32 54
400 200 1628 475 470 30 20 20 10° 0,2 1,0 45 71
450 200 2054 532 510 30 20 20 10° 0,2 1,0 52 81
500 200 2546 590 560 30 20 20 10° 0,2 1,0 63 100
600 200 3466 685 655 30 20 20 6° 0,2 1,0 95 140
Poznamka: maximalne pohyby sa nedaju pouzit su¢asne
Doplnky
Vakuoveé kruzky, protipoZiarny kryt atd.
Certifikaty
Germanischer Lloyds ABS
ISO 9001 ISO 14001

, 97/23/CE

Uce

4.10
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Blls MACROFLEX SLOVAKIA

Pouzitie

Pre priemyselné a horticovodné potrubia Teg Uflex® HO
s protikoréznymi aditivami na baze olejov,
Trelleborg TF BL 130-200

rozvody mazacich olejov, odpadové oleje,
olejové aerosoly v tlakovom vzduchu a pod.
Povolena pracovna teplota 110 °C je cca o 20
°C vy3Sia ako u inych zvy€ajne pouzivanych ,
materidlov. S vyhodou sa modze pouzit taktiez Kom penzatory
v chladiacich systémoch a strojoch, kde bude

prinosom prediZzenia Zivotnosti dané lep$ou DN 25 = DN 600

tepelnou odolnostou.

Konstrukcia

Gumeny vinovec je vybaveny vnutornou vrst-
vou Specidlnej nitridovej gumy, ktora nemeni
svoje vlastnosti pri vysokych teplotach.
Specidlna tkaninova vyztuz, ktora odolava
hydrolytickym ucinkom vysokych teplét. Tak
je zabezpeclena dlha Zivotnost pri zachovani
vlastnosti.

Stavebna dizka 130/150/200 mm.

Otocné priruby.

Typ U
.. Standardny, pre axialny, lateralny
Materlaly a uhlovy pohyb.
Farebna Vnuatorny | Vonkajsi Max. Sig
. cx Pouzitie
znacka povrch plast teplota
ox 3Ita HNBR HNBR 110 °C Olej, f)lfejove emulzie, olejové aerosoly vo
vzdu$nine apod.

Typ L
So spojovacimi ty¢ami,
predovsetkym pre lateralny pohyb.

Urcenie tlaku
Podmienky Teplota DN 25-150 DN 200-300 DN 350-600
90 °C 16 bar 10 bar 10 bar
Max. pracovny tlak N
110 °C 10 bar 6 bar 6 bar 1T 1T
—
Skusobny tlak 20°C 25 bar 15 bar 15 bar - -
Typ A
« . S kibami, pre uhlovy pohyb
Destrukeny tlak 20°C >50 bar >50 bar >30 bar v jednej rovine.
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Blls MACROFLEX SLOVAKIA

Teguflex HO BL 130/200 DN 25 + DN 600

Priruby

Standardne sa dodavaju galvanicky pozinkované priruby z mat. tr. 11.

Rozmery prirub

DN 32 + DN 600
STN, DIN,

PN 6/10/16
ANSI 150 Lb,

Ostatné rozmerové normy
alebo materidly na objednavku

Rozmery a pohyby

Povolené pohyby Max.(g)r?tlak Hmotnost’
20
= € 2 N = = o = =
BE | BE |255| wE|wE| 2| 5|25 ¢ 8| SE| 5_ | oo
~ = | &cT ~ ~ Q£ N E '® £ o 83 | wao< a2 O a2 O
ma BRE | TE S E < @33 SN | 32 >
= [ ® =) xE 2 = L
& & | A g g =
25/32 130 35 77 72 30 20 20 35° 0,8 1,0 3 4
40 130 45 85 80 30 20 20 35° 0,8 1,0 3 5
50 130 56 95 90 30 20 20 35° 0,7 1,0 4 5
65 130 79 110 105 30 20 20 30° 0,6 1,0 5 7
80 130 104 125 120 30 20 20 30° 0,5 1,0 6 8
100 130 136 145 140 30 20 20 25° 0,5 1,0 7 10
125 130 188 170 165 30 20 20 25° 0,4 1,0 8 12
150 130 254 195 190 30 20 20 15° 0,3 1,0 10 16
200 130 415 245 240 30 20 20 15° 0,3 1,0 15 23
250 130 615 295 290 30 20 20 10° 0,2 1,0 20 33
300 130 855 345 340 30 20 20 10° 0,2 1,0 24 44
350 200 1290 430 425 30 20 20 10° 0,2 1,0 32 54
400 200 1628 475 470 30 20 20 10° 0,2 1,0 45 71
450 200 2054 532 510 30 20 20 10° 0,2 1,0 52 81
500 200 2546 590 560 30 20 20 10° 0,2 1,0 63 100
600 200 3466 685 655 30 20 20 6° 0,2 1,0 95 140
Poznamka: maximalne pohyby sa nedaju pouzit su¢asne
Doplnky
Vakuové kruzky, protipoziarny kryt atd.
Certifikaty
97/23/CE 1ISO 9001 1ISO 14001

Ve 1 B3
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Pouzitie

Tento typ kompenzatorov je vhodny pre pouzitie
v oblasti vyroby alebo pouzitia agresivnych
chemikalii  (koncentrované kyseliny, aromaty)
alebo pri médiach s vy3Simi teplotami (prehriata
para, para).

Su vhodné na kompenzaciu potrubi v zavislosti
od teplotného namahania ako i na eliminaciu
montaznych nepresnosti. Teguflex FP nepodporuje
horenie a dobre timi oher.

Poznamka: nepouzivat pre estery s nizkou moleku-
larnou hmotnostou alebo pre aplikacie s ketonmi.

Konstrukcia

Teguflex FP je S$pecidlne vyvinuty na baze
fluorkauCukového elastoméru - VITON® je vhod-
ny pre pouzitie v extrémne tazkych chemickych
podmienkach, zarudujuci vysoku spolahlivost
v kombinacii s dlhou Zivotnostou.Stavebné dizky
130, 150, 200 mm.

Oto¢né ocelové priruby.

Materialové prevedenie

Blls MACROFLEX SLOVAKIA

Teguflex®Viton®

Trelleborg TF BL 130-200

Kompenzatory

DN 25 + DN 300

Vnatorna | Vonkajsia Max. Sie:
Farba Pouzitie
vrstva vrstva teplota
FIaIC.J.V? Viton® Viton® 150 °C velmi agresivne chemikalie a roztoky
dvojita
Tlakova odolnost’
Podmienka Teplota DN 25-150 DN 200-300
Max. prevadzkovy 90 °C 10 bar 8 bar
tak 150 °C 8 bar 6 bar
Skusobny tlak 20 °C 16 bar 12 bar
Destrukény tlak 20 °C >40 bar >30 bar

B Typ U
Standardny, pre axialny, lateralny
a uhlovy pohyb.

pems|

A 5

=< |

Typ L
So spojovacimi tyéami,
predovsetkym pre lateralny pohyb.

Y s
s

I

e

{5

=

~5

™

D

. Typ
S klbami, pre uhlovy pohyb

v jednej

A

rovine.
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Blls MACROFLEX SLOVAKIA

Teguflex® Viton® BL 130-200 DN 25 + DN 300

Priruby

Standardne sa dodavaju oto&né priruby z uhlikovej ocele, galvanicky pozinkované. Na zakazku je mozné dodat
priruby aj v inych materialovych vyhotoveniach (nekorodujlica ocel, Ziarové pozinkovanie atd.)

Rozmery prirub

DN 32 + DN 600,

priruby podla DIN 2501,

vrtanie PN 6, PN 10, PN 16

(rozmery vid” rozmerovu tabulku prirub).
Iné prirubové prevedenie na poziadanie.

Rozmery a pohyby

Povolené pohyby Max. pov. podtlak Hmotnost’
N (bar)
_ ~ s | 2] = . _
zE 2 5ot E E 2 £
8¢ @ 2o05 |WwE | wE| S|~ | 2| £ N s > | o
~ ~ x - ~ ~ o £ N £ ‘S E = 2 N e =)
2 SE|FE|gE| B | ¢ | T | &2 82
n & 3 < o »

25/32 130/150 35/24 77 72 30 20 20 35° 0,8 1,0 3 4
40 130/150 50/45 85 80 30 20 20 35° 0,8 1,0 3 5
50 130/150 74/46 95 90 30 20 20 35° 0,7 1,0 4 5
65 130/150 87/92 110 105 30 20 20 30° 0,6 1,0 5 7
80 130/150 120/110 125 120 30 20 20 30° 0,5 1,0 6 8
100 130/150 143/163 145 140 30 20 20 25° 0,5 1,0 7 10
125 130/150 210/228 170 165 30 20 20 25° 0,4 1,0 8 12
150 130/150 283/321 195 190 30 20 20 15° 0,3 1,0 10 16
175 150 435 225 215 30 20 20 15° 0,3 1,0 13 19

200 130/150/200 | 525/549 | 245 240 30 20 20 15° 0,3 1,0 15 24
225 150 657 270 265 30 20 20 15° 0,3 1,0 15 24
250 130/200 636/766 | 295 290 30 20 20 10° 0,2 1,0 20 34
300 130/200 897/975 | 345 340 30 20 20 10° 0,2 1,0 24 45
350 200 1290 430 425 30 20 20 10° 0,2 1,0 32 54
400 200 1628 475 470 30 20 20 10° 0,2 1,0 45 71
450 200 2054 532 510 30 20 20 10° 0,2 1,0 52 81
500 200 2546 590 560 30 20 20 10° 0,2 1,0 63 100
600 200 3466 685 655 30 20 20 6° 0,2 1,0 95 140

Poznamka: Maximum values do not apply simultaneously.

Doplnky

Vakuoveé kruzky, protipoziarny kryt atd’.

Certifikaty
. 97/23/CE |SO 9001 1ISO 14001

Yce A 3
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Pouzitie

Pre vSetky typy priemyselnych zariadeni, ako
su kompresory, Cerpadla atd., taktiez ako vyku-
rovacie a sanitarne zariadenia. Kompenzuje
tepelné dilatacie potrubia. Redukuje vibracie,
znizuje hlu€nost a tlakové razy na alebo od pri-
pojenych zariadeni ako su motory, Cerpadla,
turbiny atd.

Konstrukce

Skratené gumené teleso s vysokou vinou.
Kompenzator je schopny tlmit velmi vysoku
hladinu hluku, vibracii a velké hodnoty pohybov,
a to vo v8etkych smeroch. Oto€né priruby so
zavitovymi otvormi a pruznost' telesa ufahluje
inStalaciu kompenzatora.

Stavebna dizka 100 mm.

Otocné priruby.

Blls MACROFLEX SLOVAKIA

Teguflex®C

Trelleborg TF BL 100

Kompenzatory

DN 32 + DN 150

Materialy
Farebné Vnatorny i ixe Max. Sies
znadky povrch Vonkajsi plast teplota Pouzitie
Gervenda EPDM EPDM 90 °C Horuca voda: chladiaca voda s obsahom soli,
roztoky chloridov, estery a ketény..
3 Voda, roztoky soli, zasady, mineralne oleje, rastlinné
Zlta ECO ECO 90 °C a zivocCisne oleje, olejové aerosdly, butanové alebo
propanové plyny a pod.
Dvoijita Cervena Spec. o Horuca voda, para, hortci vzduch atd', az do teploty
HP EPDM Spec. EPDM 130 °C 130 °C.
Poznamka: Ostatné materialy na objednavku.
Uréenie tlaku
. Teguflex C —-
Podmienky Teplota (Standard) Teguflex C HP
70 °C 10 bar 10 bar
Max. pracovny tlak
90 °C 6 bar 10 bar
Skusobny tlak 130 °C - 6 bar
Typ U
Destrukény tlak 20 °C 16 bar 16 bar Standardny, pre axialny,
lateral hlovy pohyb.
Destrukéni tiak 20°C >30 bar >30 bar crereny & dmow pony
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Blls MACROFLEX SLOVAKIA

Teguflex C BL 100 DN 32 + DN 150

Priruby

Standardne sa dodavaju galvanicky pozinkované priruby z mat. tr. 11.

Rozmery prirub

DN 32 + DN 150
STN, DIN,

PN 6/10/16
ANSI 150 Lb,

Ostatné rozmerové normy
alebo materialy na objednavku.

BL

Rozmery a pohyby

<] Povolené pohyby Max.goodtlak Hmotnost’ Tuhosti (+/- 20 %)
N (bar)
g 5
s € E.K‘\ € e € (] > E — Q
EE EIE >=§ I.IJE u'é -OE 'GE,A e _ EA 2 33 .;'E =) a %E IEE EE
S T ET| T T| TI8SE|NE|TE| & | 2£ | 82| 20| e | SE|NE|EE
g SE|GE|2E| 5| §F |8 | e P E2 (32|82
0
32 100 18 110 65 | M16 | 30 20 30 15° 0,8 1,0 28 | 45 30 40 30
40 100 18 110 78 | M16 | 30 20 30 15° 0,8 1,0 33 | 48 30 40 30
50 100 35 120 | 90 | M16 | 30 20 30 15° 0,7 1,0 3,7 | 50 30 40 30
65 100 56 135 | 108 | M16 | 30 20 30 15° 0,6 1,0 48 | 64 30 40 30
80 100 87 170 | 124 | M16 | 30 20 30 15° 0,5 1,0 53 | 75 30 40 30
100 100 130 | 180 | 152 | M16 | 30 20 30 15° 0,5 1,0 6,2 | 90 40 50 40
125 100 190 | 195 | 183 | M16 | 30 20 30 15° 0,4 0,9 82 | 11,2 | 40 50 40
150 100 263 | 260 | 214 | M20 | 30 20 30 15° 0,3 09 | 112|134 | 50 60 50

Poznamka: Hodnoty maximalnych pohybov nemozno pouzit si€asne. Iné rozmery na objednavku.

Doplnky
Vakuové kruzky, protipoziarny kryt atd'.

Certifikaty
s, 97/23/CE ISO 9001 ISO 14001
e
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Pouzitie

Velkorozmerné potrubné systémy s poziadav-
kou na malé reakéné sily, vysoku spolahlivost
a zivotnost. Tieto kompenzatory su vhodné pre
systémy s velkym rozpatim osovych lateralnych
a uhlovych pohybov. Vyuzivaji sa hlavne
pre chladiace potrubia elektrarni, pri kondenza-
toroch, plynovych a vodovodnych potrubiach,
Cerpadlach, turbinach a kotloch. Kompenzuje
tepelné dilatacie potrubia. Redukuje vibracie,
znizuje hlu€nost a tlakové razy na alebo od pri-
pojenych zariadeni, ako su motory, Cerpadla,
turbiny atd.

Konstrukcia

Gumeny vinovec s vystuZou z textilnych kordov.
Integralne ocelové vystuzné kriuzky v pate viny.
Standardny konstrukény tlak 6 - 10 bar, podtlak
0,8 - 1,0 bar. Ostatné pracovné tlaky na objed-
navku.

Standardna stavebna dizka 350 / 450 mm.

Pevné ocelové priruby prekryté na dosadacej
ploche gumenou vrstvou.

Blls MACROFLEX SLOVAKIA

Teguflex®FFI

Trelleborg FFI Integralni priruby

Kompenzatory

DN 1100 + DN 3200

Typ U

Materialy
Farebné | Vnutorny Vonkajsi Max. Pousiti
-« v ouzitie
znacky povrch plast teplota
Gervena | EPDM EPDM 90 °C Horuca voda, chle?dlaca voda s obs'ahom
soli, roztoky chloridov, estery a ketony.
Voda, roztoky soli, zasady, mineralne
J1t4 Nitril Chloropren | 90 °C oleje, ’rastllnn’e a Zivocisne oIeJ’e, oI’eJove
aerosoly, butanové alebo propanové ply-
ny a pod.
Zelens Hypalon | Chloropren | 90 °C Velmi koncentroyane kyse]lny, vzduch s
obsahom olejovych aerosélov.
Biela Nitril biely | Chioropren | 90 °C Pitna voda,' potraviny a krmivo. Vratane
tukov a olejov.

Poznamka: Ostatné materialy na objednavku.

Urcenie tlaku

Podmienky Teplota PN 6 PN 10
70 °C 6 bar 10 bar
Max. pracovny tlak
90 °C 5 bar 08 bar
Skusobny tlak 20 °C 9 bar 15 bar
Destrukény tlak 20 °C >20 bar >25 bar

Standardny, pre axialny, lateralny
a uhlovy pohyb.

Typ L
So spojovacimi ty¢ami, hlavne
pre lateralny pohyb.

S kibmi, pre uhlovy pohyb
Vv jednej rovine.

417



Bllls MACROFLEX SLOVAKIA

Teguflex FFI DN 1100 = DN 3200

Priruby

Standardné prevedenie z uhlikovej ocele, s povrchovou Upravou antikoréznou zakladnou AK farbou.
Iné materialy alebo Upravy su mozné.

S B

Rozmery prirub ‘T‘_

DN 1100 + DN 3200

STN, DIN, 111 i I i
PN 6/10, 7
ANSI 150 Lb, °
Q
X
c
Ostatni rozmérové normy O " o
nebo materialy na poptavku. S prd Q S
(@]
BL
—
//J\/——
Rozmery a pohyby
Tuhosti (+/- 20 %)
Povolené pohyby
>0 =
= X 17
zE|JE |2 8¢ € € 2T | €25 ¢ 2 2
SE|BE|E55| YE |PE| o o > B8 | 822 5 | §e | S¢e
= = | &c— = |l E~| €~ £ _ ‘@ o EF 0 E N £ S E
wo se| € ®€E 3 T 8z °Z 23
Q0 — - = = o ©
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= o © =]
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1100 | 350 | 11700 | 1260 20 35 30 20 3,0° 0,9 187 950 1230 1430
1200 | 350 | 13700 | 1360 20 35 30 20 3,0° 0,9 210 1015 1320 1545
1300 | 350 | 15800 | 1460 20 35 30 20 2,5° 0,9 245 1100 1430 1660
1400 | 350 | 18000 | 1570 25 35 30 20 2,5° 0,9 275 1145 1490 1720
1500 | 350 | 20600 | 1670 25 35 30 20 2,0° 0,8 302 1270 1655 1895
1600 | 350 | 23200 | 1760 20 35 30 20 2,0° 0,8 367 1400 1820 2045
1800 | 350 | 28400 | 1860 20 35 30 20 2,0° 0,8 424 1525 1985 2190
2000 | 350 | 35300 | 2170 20 35 30 20 1,5° 0,8 495 1650 2150 2320
2200 | 350 | 42250 | 2360 20 35 30 20 1,5° 0,8 585 1780 2315 2570
2400 | 350 | 49850 | 2570 25 35 30 20 1,5° 0,8 714 2035 2645 2950
2500 | 350 | 53900 | 2670 25 35 30 20 1,0° 0,8 800 2080 2700 2960
2600 | 350 | 58000 | 2770 25 35 30 20 1,0° 0,8 830 2160 2810 3140
2800 | 350 | 66900 | 2970 25 35 30 20 1,0° 0,8 872 2290 2975 3330
3000 | 350 | 76400 | 3190 35 35 30 20 1,0° 0,8 960 2540 3305 3710
3200 | 350 | 86500 | 3390 35 35 30 20 1,0° 0,8 1200 2795 3640 4095
Poznamka: Hodnoty maximalnych pohybov nemozno pouZit' si¢asne.
Iné rozmery na objednavku.
Certifikaty
97/23/CE ISO 9001 ISO 14001

Zce E9 B9
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Pouzitie

Chladiace okruhy elektrarni, potrubia pre plyn,
pitnd vodu, kondenzatory, Cerpadla, turbiny
a kotle. Redukuje vibracie, znizuje hlu€nost
a tlakové razy na alebo od pripojenych zariadeni
ako su motory, erpadla, turbiny atd.

Tento typ kompenzatorov je vhodny aj pre velké
hodnoty axialnych, lateralnych a uhlovych pohy-
bov. Hlavne pre potrubia velkych priemerov.
Vyhodou je nizka hodnota tuhosti kompenzato-
ra, vysoka spolahlivost a dlha zivotnost.

Konstrukcia

Gumeny vinovec s vysokou vinou, vysoko
flexibilny. Ocelové priruby s vystuznym limcom
zarudujuci plynuly pohyb vinovca.

Blls MACROFLEX SLOVAKIA

Teguflex® FFL

Trelleborg FF BL 250/300

Kompenzatory

DN 500 + DN 2600

Materialy
Farebné | Vnutorny Vonkajsi Max. .
. i Pouzitie
znacky povrch plast teplota
Gervena EPDM EPDM 90 °C TeQIa voda, chlad!aca voda s roztoI’<m|
soli, roztoky chloridov, estery a ketony.

3 Voda, roztoky soli, zasady, mineralne
Zlta Nitril Chloropren 90 °C oleje, rastlinné a zivocisne oleje,

olejové aerosdly, butan a propan atd.

i atoa
i i
/ — §
/M —
mwo | %

Typ U
Standardny, pre axialny, lateralny
a uhlovy pohyb.

Biela Nitril biely | Chloropren 90 °C

Pitna voda, potraviny a krmivo.
Vratane tukov a olejov.

Zelena Hypalon | Chloropren 90 °C

Silné alebo koncentrované kyseliny
atd’. Stlaceny vzduch s obsahom
aerosolu oleja.

Poznamka: V pripade potreby iného materialu nas, prosim, kontaktujte.

Urcenie tlaku

Typ L
So spojovacimi ty¢ami, predovsetkym
pre lateralny pohyb.

Podmienky Teplota Tlak
Max. pracovny tlak 90 °C 10 bar
Skusobny tlak 20°C 15 bar
Destrukény tlak 20°C > 30 bar

’ Typ A
S klbmi, pre uhlovy pohyb
v jednej rovine.
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Blls MACROFLEX SLOVAKIA

Teguflex FFL BL 250/300 DN 500 = DN 2600

Priruby

Standardné vyhotovenie z uhlikovej ocele, povrchova Uprava antikoréznou, zakladovou, AK farbou.

Rozmery prirub S B
DN 500 + 2600
STN, DIN, B ! |
PN 6/10 T 17TT TTT
ANSI 150 Lb,
©
i Q
'\V | AN\ M
i c
Ostatné rozmerové normy :
iy . . ol =z | 0
a materialy na objednavku. Ql O L i Q
8
BL
Rozmery a pohyby
Povolené pohyby Max.(t;))ac:c):ltlak Hmotnost’
20
c () L - —
ZzE | JE | 29F 3 E|gE| 2 ' g @ Q3 EE E
8 |Bc| $55 |we|ve|"E| 5 | 8 | s | 3 | y%S| .35 | £
(7] o | g .g I~ g_
500 250 1860 620 12 12 40 30 30 6,5° 0,2 1,0 45
600 250 2790 725 15 12 40 30 30 5,4° 0,2 1,0 57
700 250 4300 840 15 15 40 30 30 4,8° 0,2 1,0 84
800 250 4950 950 15 15 40 30 30 4,3° 0,2 1,0 100
900 250 6610 1050 15 15 40 30 30 3,7° 0,2 1,0 113
1000 250 8700 1160 15 15 40 30 30 3,3° 0,2 1,0 133
1100 300 10900 1270 15 15 40 30 30 3,1° 0,2 1,0 150
1200 300 12900 1380 20 20 40 30 30 2,8° 0,2 1,0 180
1400 300 17200 1590 20 20 40 30 30 2,4° 0,2 1,0 230
1500 300 19600 1705 20 20 40 30 30 2,3° 0,2 1,0 250
1600 300 22200 1820 20 20 40 30 30 2,1° 0,2 1,0 285
1800 300 27800 2020 20 20 40 30 30 1,9° 0,2 1,0 315
2000 300 34000 2230 20 20 40 30 30 1,7° 0,2 1,0 360
2200 300 40800 2440 25 25 40 30 30 1,5° 0,2 1,0 445
2400 300 48000 2650 25 25 40 30 30 1,4° 0,2 1,0 520
2600 300 55200 2860 25 25 40 30 30 1,2° 0,2 1,0 550
Poznamka: Maximalne pohyby nemoZno pouzit su¢asne.
Iné stavebné diZky alebo rozmery su mozné.
Doplnky
Vakuové kruazky.
Certifikaty
97/23/CE 1ISO 9001 1ISO 14001

Pcc P9 9
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Pouzitie

V priemyselnych aplikaciach, obytnych budo-
vach, energetickych zdrojoch. Vo vykurovacich
a klimatiza¢nych systémoch, sanitdrnom vybave-
ni. Redukuje vibracie a obmedzuje Sirenie hluku
od napojenych zariadeni ako su motory, stroje,
Cerpadla, kompresory a pod.

Konstrukcia

Gumeny blok Specidlne navrhnuty na zniZenie
vysokofrekvenénych vibracii a hluku Sireného
potrubim.

Stavebna dizka 70/90 mm

Pevné ocelové priruby, pripojovacie rozmery
PN 10, podla EN 1092/DIN 2501, zapustené
do gumeného telesa. Otvory pre skrutky nie su
priechodné. Dosadacie plochy prekryté gume-
nou vrstvou.

Materialy
Standardne - EPDM guma.

Urcenie tlaku

Pre teplotny rozsah -10 °C/+90 °C je maximalny
pracovny tlak 10 bar.

Blls MACROFLEX SLOVAKIA

Teguflex® AV

Trelleborg TF BL 70/90

Antivibracna vlozka

DN 20 + DN 200

Verlkost’ Pripojovacie rozmery PN 10 EN 1092/DIN2501 Skrutky Max.
. pracovny | Hmotnost’

DN BL gD g K n gL C Pocet Zavit Dlzka tlak
mm mm mm mm nos. mm mm ks mm mm bar kg
20 70 105 75 4 M12 14 8 M12 30 10 2,0
25 70 115 85 4 M12 16 8 M12 30 10 2,5
32 70 140 100 4 M16 16 8 M16 30 10 3,5
40 70 150 110 4 M16 16 8 M16 30 10 3,8
50 70 165 125 4 M16 16 8 M16 35 10 5,0
65 70 185 145 4 M16 16 8 M16 35 10 55
80 70 200 160 4 M16 18 8 M16 40 10 6,5
100 70 220 180 8 M16 18 16 M16 40 10 7,5
125 70 250 210 8 M16 18 16 M16 40 10 9,0
150 70 285 240 8 M20 18 16 M20 40 10 12,0
200 90 340 295 8 M20 20 16 M20 45 10 18,0
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Teguflex AV DN 20 + DN 200

BL

Polozka | Popis Material
1 Gumové teleso EPDM
2 Priruba ocel S275JR

Upozornenie

Tento typ kompenzacného prvku nemdzeme pouzit v pripadoch, ked je mozny vyskyt kmitov,
alebo ked by mohlo prist k jeho natahovaniu, stla€aniu, alebo by bol vystaveny stranovym a boénym
pohybom, ohybu, alebo torzii. Pre kompenzaciu axialnych a lateralnych pohybov, alebo vibracii s vy$Sou
amplitidou pouzite, prosim, iny druh kompenzatorov Teguflex.

Montaz

» Osi navazujucich potrubi musia byt v dokonalej rovine. Potrubny systém musi byt dokonale ulozeny
a ukotveny v pevnych bodoch.

+ Pouzite skrutky (DIN 933) s plochymi podloZzkami. Max. diZzka zavitu skrutky zasahujucej do telesa
je uvedena v stipci C.
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Pouzitie

Kompenzatory firmy Trelleborg sa pouziva-
ju k zabezpeceniu spravnej funkcie a taktiez
k zlepSeniu prevadzkovych vlastnosti potrub-
nych systémov. Mézu sa pouzit k eliminacii
vSetkych druhov pohybov potrubia, alebo
zariadeni, ktoré vznikaju pocas prevadzky.
Okrem toho redukuju vibracie a hluk. Vyuzi-
vaju sa v réznych typoch priemyselnych
instalacii, v ropnom priemysle, podhladinovej
tazbe, v chladiacich systémoch, pri vystavbe
plynovych alebo vodovodnych potrubi, pre
kompletaciu kondenzatorov, Cerpadiel, tur-
bin, kotlov a pod.

Konstrukcia

Vdaka vyuzitiu najnovsich vyrobnych tech-
noldgii, je mozné ponuknut rieSenie, ktoré
presne vyhovuje poziadavkam pre akykolvek
potrubny systém. Kompenzatory mézu byt
navrhnuté pre rézne Specialne tlaky, teploty,
chemické latky, dizky, rozmery a tvary.
Kompenzatory mézu byt vyrobené v réznych
tvaroch: kruhovy, S$tvorcovy, obdiZnikovy,
konicky, s alebo bez viny. Rovnako mézu byt
dodané kompenzatory s vyplnenymi alebo
otvorenymi vinami, s prirubami alebo bez.
Napriek svojej jednoduchosti si kompenza-
tory Trelleborg vyrobky so skoro nekone¢nou
Skalou moznosti pouzitia.

Jednou z aplikacii su:

Specialne hadice

Pouzitie

V skladovom hospodarstve réznych odve-
tvi priemyslu, v chemickom, petrochemic-
kom, oceliarfiach, v elektrariach, na vefkych
preCerpavacich staniciach a v inych tazkych
prevadzkach. Ako pohyblivy spoj pevné-
ho zariadenia s mobilnym prostriedkom, pri
nakladke a vykladke a to pre rézne média
napr. ropu, decht, cement, vapenec, kyselinu
sirovu, fosfore¢nu, LPG, a pod.

Konstrukcia

Gumové, valcoveé teleso vystuzené textiinym
kordom. Standardne sa vyrabaju pre pre-
vadzkovy tlak 500 kPa — 2,0 MPa. VySsie
pracovné tlaky (do 4,0 MPa) na objednavku.
Stavebné dizky su obmedzené moznostou
prepravy. Pre velké priemery su najbeznejSie
dizky 5-9 metrov. Pripojenie s pevnymi alebo
otonymi prirubami z réznych materialov.

Popis
Hadice sa vyrabaju od DN 100 do DN 600.

Blls MACROFLEX SLOVAKIA

Trelleborg S

Special

Kompenzatory

DN 20 + DN 4000

Vnutorna vrstva

Typ pouZitej gumy sa voli v zavislosti na prepra-
vovanom meédiu, od Vitonu pre kyselinu sirovu
cez Nitril pre ropné produkty alebo antiabrazivny
kauC€uk pre cement, granulaty a i.
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Blls MACROFLEX SLOVAKIA

Trelleborg S

Kompenzatory firmy Telleborg najdu Siroké uplatnenie v réznych
priemyselnych oblastiach, v tazbe nad a . . .

... v chladiacich systémoch energetickych zdrojov, v potravinarstve,
plynovych, vodovodnych a obdobnych distribuénych systémoch . . .

Vystuz gumového telesa

V zavislosti na prevadzkovom tlaku a priemere
sa pouziva niekofko vrstiev textilnych kordov.
Pre vy$Sie prevadzkové tlaky, napriklad pre
Cerpanie beténovych zmesi (do 40 bar),
sa pouZivaju kovové kordy. Hadice uréené
k nasavaniu, su vybavené vystuzou s jednym ale-
bo dvoma ocelovymi drétmi rézneho priemeru.

... pod hladinou, . . .

... a ako sucast kondenzatorov, ¢erpadiel, turbin, kotlov atd.

Vonkajsia vrstva

Bezne sa pouziva vrstva zo 3$pecialneho
syntetického kau€uku, so zvySenou odolnostou
proti vonkajSiemu prostrediu, soli, ozénu, vode
atd. Specidlnym pripadom vonkaj$ej vrstvy
su plavajuce hadice.

Hadice vyraba firma Trelleborg v Spanielsku.
Pre svoju kvalitu a prijatelni cenu nachadzaju
uplatnenie v mnohych krajinach sveta.

Kompletna ponuka gumovych kompenzatorov

Ponukame sortiment gumovych kompenzatorov, pokryvajucich Siroky rozsah rozmerov a vyuzitia.
V pripade, Ze potrebujete kompenzator na Specialny tlak Ci rozmery, alebo pre Specialne teploty
¢i chemikalie, obratte sa na nas s konkrétnou Specifikaciou. UrCite budeme schopni navrhnut a vyrobit’
kompenzator presne podla vasich potrieb.
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INSTALACIA KOMPENZATORA
TRELLEBORG TF a FF

Gumové kompenzatory sa dodavaju pripravené
na montaz. DodrZiavanie nasledujucich doporu-
¢eni zaisti dobru funkénost kompenzatora a pre-
diZi dobu medzi servisnymi zasahmi.

Manipulacia a skladovanie

Kompenzatory sa musia skladovat v miestach,
kde nedochadza k prudkym teplotnym zmenam
a kde je zaru€ena ochrana pred priamym slne¢-
nym svetlom.

NedoporuCuje sa skladovat kompenzatory
vertikalne vo vrstvach, pretoZe by dochadzalo
k trvalému stlacaniu.

Pri manipulacii, skladovani a montazi je
potrebné chranit kompenzatory pred stykom
s tukmi, farbami, riedidlami, ostrymi predmetmi
a moznym poskodenim pri zvaraCskych pracach
Ziarom a iskrami.

InStalacia
Pevné body

Kompenzator pésobi ako piest a to silou umer-
nou velkosti efektivneho prierezu a vnutorného
pretlaku.

Aby nedoSlo k poskodeniu kompenzatora,
musi byt potrubie riadne ukotvené. Prevedenie
pevného bodu musi byt dimenzované
s ohfadom na maximalne mozné sily od tlaku
v potrubi (Fp), slatenia kompenzatora (Fw)
a vplyvu trenia v ulozeni (Ft).

Tlakova sila sa vypocita:

Fp=AxP x0,01
Fp = tlakova sila (kN)

A = efektivny prierez (cm?)
P maximalny tlak média (bar)

Blls MACROFLEX SLOVAKIA

Instalacia

kompenzatorov

Trelleborg TF a FF

vedenie
I ||

kompenzator s obmedzovaémi pohybu

vedenie

Kompenzatory s obmedzovacimi ty¢ami. Absorbuju vibracie a
znizuju posobenie tlakovej sily na sanie alebo vytlak ¢erpadla.

pevny bod

pevny bod

Zostava s lateralnymi kompenzatormi

pevny bod

pevny bod
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Bllls MACROFLEX SLOVAKIA

Montazne pokyny kompenzatorov Trelleborg

Kontrola

Pre optimalne vyuzitie Zivotnosti kompenzatora
skontrolujte ¢&i dizka montaznej medzery a pohy-
by kompenzatora polas prevadzky zodpoveda-
ju pouzitému kompenzatoru. Rovnako overte
Ci prevadzkovy tlak a teplota pretekajuceho média
neprekracuje povolené hodnoty (vid. prehlady pri
jednotlivych typov).

Protipriruby

Pre zaruCenie predpokladanej Zivotnosti, je
potrebné spravne nainStalovat protipriruby
(obr. 2 - 5). Dosadacia plocha protiprirub musi byt
hladko opracovana a po montazi musi byt aspon
z 60 % prekryta dosadacou plochou kompenza-
tora (obr. 2). Vhodné je pouzitie plochych prirub.
Priruby musia byt odmastené, Cisté a suché.

Kompenzator je navrhnuty tak, Ze gumové teleso
je zaroven aj tesnenim prirubového spoja, preto
nie je potrebné pouZivat tesnenie. Toto doporu-
Cenie sa nevztahuje na pripad, ked ma tesnenie
za Ulohu chranit kompenzator pred poskodenim
hranou protipriruby.

Montaz

Nizka tuhost kompenzatorov firmy Trelleborg
umoznuje jednoduché vlozenie do montaznej
medzery. Napriek tomu zaobchadzajte s kompen-
zatorom opatrne, aby nedoslo pri montazi

k jeho poSkodeniu.

Kompenzatory by mali byt po instalacii dostup-
né a nezakryté, z dévodu ich lahkej periodickej
kontroly.

Namahanie kompenzatorov torziou nie je povole-
né.

* Natocte priruby tak, aby sa otvory pre skrut-
ky prekryvali s otvormi pre skrutky na prirubach
potrubia.

* Pri montazi musia hlavy skrutiek smerovat
k telesu kompenzatora. To je podmienkou pre
vyuzitie kompenzacnej schopnosti uvedenej
v prislusnej technickej Specifikacii.
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Obr. 2 Priruba s dosadacou hrubou Obr. 3 Plocha navarovacia priruba vybavena
listou. plochym tesniacim krdzkom sluziacim na
ochranu gumového povrchu.
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Obr. 1 Obr. 4 Pre spoje nepouzivajte priruby Obr. 5 Ostré hrany poskodzuju gumovu
s nakruzkom alebo vykruzkom. dosadaciu plochu.

4.26



w

Ak nie je z akéhokolvek dovodu mozné dodrzat
predchadzajicu podmienku, dizku skrutiek
volte tak, aby sa skrutky nedotykali viny
kompenzatora, a to ani pri jeho stlaceni na
maximalnu hodnotu a aby nepriSlo k poskode-
niu viny gumového telesa ani pocas
prevadzky.

V pripade potreby pouzite skrutky so zapuste-
nou hlavou.

Umiestnite skrutky a lahko dotiahnite matice.
Skrutky sa musia dotahovat postupne,
do kriza, z dévodu rovnomerného rozlozenia
sily.

Dotahovanie musi byt postupné podla
nasledujucich krokov:

. Pritiahnite na zhruba 10% z maximalne

pripustného dotahovacieho momentu
skrutiek.

. Pritiahnite na zhruba 30% pripustného

momentu.

. Asi po dvoch hodinach znova skontrolujte

hodnotu dotiahnutia na 30% maximalne
pripustnej sily.

Blls MACROFLEX SLOVAKIA

Instalacia

kompenzatorov

Trelleborg TF a FF

Kompenzator s prirubami typu L

®* Vybavenie kompenzatora spojovacimi tyami
je uvedené v dokumentacii dodavky.

»  Sférické podlozky, podlozky alebo matice,
(v pripade, Ze su sucCastou a ak musia byt
mazané) je potrebné mazat tak, aby mazadlo
nepdsobilo na gumové Casti.

Dot’ahovanie skrutiek prirubového spoja

®* Pri montadzi kompenzatora sa dotahuju
skrutky prirubového spoja, vratane skrutiek
pripadne volne dodanych nosiov spojova-
cich tyCi. Postupuje sa do kriza, postupnym
opakovanym miernym dotahovanim.

Nastavenie spojovacich ty¢i

®* TyCe by mali byt nastavené tak, aby zodpo-
vedali stavebnej dizke kompenzatora.

* Mozné odchylky musia byt 3Specifikované
v dokumentacii.
Po nastaveni a miernom dotiahnuti matic,
nastavovacich matic spojovacich ty&i dotiah-
nite kontramatice.

Typ L
So spojovacimi ty¢ami, predovSetkym
pre lateralny pohyb.
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Blls MACROFLEX SLOVAKIA

Instalacia kompenzatorov Trelleborg

Kontrola

Po dotiahnuti matic spojovacich ty&i sa opatovne
uistite, ze su spravne nastavené, vratane
potrebnych limitov vble pre pozadované hodnoty
pohybov, a Zze sa zatazenie bude prenasat

na vSetky tiahla rovhomerne.

PREVADZKA A UDRZBA

Pred uvedenim do prevadzky

* QOdstrante vsetky necistoty alebo cudzie
predmety vo vnutri kompenzatora.

* Presvedcte sa, Zze nehrozi poskodenie,
¢i uz nahodné alebo umyselné.

» Uistite sa, ze kompenzator nemodze byt
znecisteny ziadnym mazivom.

Pri uvadzani do chodu

® Skontrolujte tesnost prirubovych spojov
a gumoveého telesa.

» Pokial je to potrebné nastavte spojovacie tyce
podla projektovej dokumentacie.

» VSetky skrutky musia byt dotiahnuté rovnako
silne

* Opakujte dotahovanie pokym nebudu
odstranené netesnosti v prirubovych spojoch.

Prevadzka

» Pocas prevadzky musi byt kompenzator lahko
pristupny a jeho povrch nesmie byt
zaizolovany, ani natierany.

* Prekrytie kompenzatora je povolené len
protipoziarnym krytom, pokial je sucastou
dodavky.

+ Co najskor po uvedeni do prevadzky
vykonajte kontrolu, ¢i pohyby potrubia
nenamahaju kompenzator nad povolené
hodnoty a €i nie su prekracované pripustné
hodnoty tlaku a teploty.
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Udrzba

InSpekcna perioda 12 mesiacov. V tomto intervale

kontrolujte:

» pripadné zmeny vonkajSieho povrchu

» spravne dotiahnutie a nastavenie skrutiek

* rozsah skutoénych pracovnych pohybov,
ktoré nesmia prekrocit povolené limity

InSpekcna perioda 60 mesiacov. V tomto intervale
sa doporucuje rozSirit kontrolu:

* zmeny vnutorného povrchu gumoveého telesa
Upozornenie

Prili§ dotiahnuté skrutky mézu poskodit’ dosadaciu
plochu kompenzatora a znizit’ jeho funkénost.

Gumové casti kompenzatora sa nesmuU mazat
ani farbit.

N4
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Chemicka odolnost’

V tabulke su uvedené ucinky niektorych vybra-
nych latok na rézne druhy gumy. Tabulka zahffa
doporucenia, ktoré ale nie su zavazné a nevzta-
huju sa na ne zaruky. Pre podrobnejSie informacie
nas, prosim, kontaktujte.

Ak nie je uvedené, platia hodnoty pre normalnu teplotu. V pripade, Ze ma pracovné prostredie iné teplotné parametre kontaktujte nas.

Blls MACROFLEX SLOVAKIA

Chemicka odolnost’

kompenzatorov Trelleborg

Hodnotenie odolnosti Vnatorny povrch Hodnotenie odolnosti Vnutorny povrch
A Vynikajuce A Vynikajuce
o o S = w (B: Eggrr:ienené
X Nowhowice 8le|z|8|B |5 x|8|3|E| |x newowice  [S|g|e|5|E |5 |52 |E
- Nutné konzultovat - Nutné konzultovat wizjojz|w|o|=|»n|uL|o
£ Chemikalie c
Chemikalie Slelgl _|s]8]_ e s|lg|8 s| 8 5
g12|2|2|R|E|3|%|E|2 c12|2|=|R|E|2|%|E|2
wjz|ojz|w|T|o| o> lz|o|zZ|u|T|a|n|S|Q
Acetaldehyd D X[X|X|B|C|B|X|[A]|A Detergent A|B|B|A|A|A|A|B|A|A
Kyselina octovad 5% B|B|A|B|A|A|A|B|A|A Nafta A|X|C|A|[X|C|[X|[X]|A]|A
10% B|B|B|B|A|B|A|B|A|A Ethan S X|[BJA[X|[B|X|[X]|A]A
20% B|B|B|B|A|B|B|B|B|A Ethanol B|A|A|A|A|A|A|A|B]|A
30% B(B|B|B|A|B|B|B|B|A Ether, Ethylether B|X|X|C|X|[X|[C|X|X]|A
50% B|B|C|C|A|B|B|C|C]|A Ethyl acetat - X | X | X|B|[X|B|X]|X|A
(led. kys. oct)  99,5% x|B|x|c|B|lc|B|C|X]|A Ethyl chlorid B|[B|X|B|A|C|A|B|A]|A
Anhydrid kys. octovej X|C|[C|X|A|[C|A|[C|X|A Ethyl glycol - X[ X|]Cc|B|C|B|[X|C]|A
Aceton X|[B|C|X|A|C|A|[C|X|[A Ethylen chlorid S X[ X | X[C|[X|C|[X|B]|A
Acetylen -|B|[B|A|A|[B|A[B|A|A Ethylen glycol AlA|A|A|A|A|A|A|A]A
Amoniak (plyn), chladny -|AJA|A]JA[A|A[A|X]A Soli zeleza, neoxidujlice -|A|A[A|]A|[A|A|A|A]|A
Amoniak (plyn), horuci - | X|[B|X|B|[B|B|X|X]|A Formaldehyd, formalin,40°C | B [ B | B | B | A | A|A|B|A|A
Amoniak, kvapalny B|A|B|A|B|A|B|X|A Kys. mravéia, 40°C B|B|B|X|A|B|A|A|X|A
Hydroxid amonny B|B|B|C|A|A|A|B|BJ|A Vykurovacie oleje A[X|C|A|X|C|X|X|A|A
Amyl acetat X|C[X|X|A[C|A[X|X]|A Furan (Furfuran) S X XXX X|X|X]|C|A
Anilin X[X[X|[X|[B|[X|[B|[X|B|A Furfural (Furfural) X[ X|X|[X]|B|[C|B|X|[X]|A
Anilinové farbiva - B(B|C|B|B|B|B|B|A Glukdza A|lA|IA|A|A|IA[A[A]A|A
Zivogigne tuky A|X|[B|A|[B|[B|B|X|A|A Glycerin, glycerol AlA|A|A|A|A|A|A|A]A
Argon S X[ X[C|A|[X|B|[X|[A[A Zeleny a bily louh A|lA|A|A|A|A|A|A|A|A
Kyselina arzeni¢na -|B|B[B|A|A|[A|[B|A|A Hydraulicky olej AlX|B|A[X|[B|X|X]|A]A
Pivo A|lA|A|A|A[A|A|[A|A|A Kys. bromovodikova, max 40 °C| - | - -|C|A|A|B|-|BJ|A
Benzén (Benzol) X[ X[ X[ X|X[|X|X[X]|A]|A Kys. chlorovodikova, 37%, B - - X|A|A - - - A
Sulfatovy vyluh - | X|[C|A|X|[C|X|[X|A]A Kys. chlorovodikova, 37%,70°C| C | X | X | X | X [ C | X | X | X | A
Brandy -|A|A[A|A|A|[A|A|A|A Kys. chlorovodikova, fedéna | - | - | - |[C| A|A|B| - |A]|A
Brémova voda S XXX [X[X[X][X]A]A Kys. fluorovodikové, 50%,40°C| - [ C | C | X [ B | B | B |[C | A | A
Butan AIXITA[JA|IX|[B|IX|X|A|A Kys. hydrofluokremicita, 40 °C -|A|B|B|A|A|A|B|A|A
Butanol (butylalkohol) -|A[A|A|JA[A|A[A|A]A Vodik -|B|A|A|A|A|A|B|A|A
Butyl acetat X|X[X|X|[B|IC|X|[X|X]|A Peroxid vodiku, 3%, 40 °C -|B|B|B|A|A|A|B|A|A
Chlorid vapenaty B|C|X|C|A|A|[B|X]|A|A 30%,20°C| - |C|C|C|[B|A|B|C|A|A
Hydroxid draselny -|B|[B|C|B|A|A|[B|C]|A 90%,20°C| - | C|[C | C | - - - - B|A
Hydroxid sodny AlB|C|A|B|A|B|B|A Hydrogen sulfan, suchy,20°C| - | A| A|A|A|[A|A|A|X]|A
Chlér (plyn), suchy 40 °C BI(X|X|[X|C|C|[X|X]|A|A vihky, 20°C X|A|C|A|A|[A|[X]|X]|A
Chlor (plyn), nesuseny40°C | B | X | X [ X |C|C | X | X |[C| A vihky, 40°C X|C|[X|B|C|B|[X|X]|A
Chlérovy roztok, 0,1 gr/l - - -|A|A[A] - - ALA Kyselina mlie¢na -|B|A|JA|A|A|B|B|A|A
Chlérovy roztok, 0,1-1 g/l -l -] -[AJAJA|-|-]AA Lanovy olej A|X|B|A|B|B|A|X|A]|A
Chlér. roztok 1-10g/l, 40 °C - - -|B|B|B - - Kvapalné hnojiva - - - |A[A]A]| - - - | A
Chlér. roztok sol. >10g/l, 40°C c|C|C - - LP- plyn A|X|B|IAIX|X|[X|[X]|A|A
Kyselina chlorosulfanova - X X[X[X[X|[X]|C|[A Mazacie oleje A|X|C|A|X|X|X|X]|A]|A
Kyselina chrémova -1 X X|C|[B|C|X|A Methanol, methylalkohol B|A|A|[B|A|A|[A|A|X]|A
HEHAENBPARE HHHAHHBEARE
E|2|5|2|G|z|a|8|S|® Gl2|6|2|8|2|2|8|S|R
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Chemicka odolnost’ kompenzatorov Trelleborg

Ak nie je uvedené, platia hodnoty pre normalnu teplotu. V pripade, Ze ma pracovné prostredie iné teplotné parametre kontaktujte nas.

Hodnotenie odolnosti

Vnutorny povrch

Hodnotenie odolnosti

Vnutorny povrch

A Vynikajuce A Vynikajuce
B Dobré B Dobré
C Podmienené C Podmienené
X Nevyhovujuce o x E s x|s| ¥ X Nevyhovujiuce o ' E s x|s|W
- Nutné konzultovat AR ER IR A AR - Nutné konzultovat ol Qe x|l@oIx|E
£ £
Chemikalie ‘Eé 5|8 s r_Su B - Chemikalie g 5|8 s é _ c
s|l2|ls|is|lo|ld|2|lx|&§|& s|l2|ls|s|o|d|2|x|§5|&
G| S|S|Z|h|£|2|8|5|8 G|2|6|Z|G|2|a|8|5|e
Methyl chlorid - X[ X|X|C|X|[C|X|A|A Propanol, propyl alcohol A|lA|A|A|A|A|A|]A|A|A
Methy! ethyl keton MEK X|X|X|X|A|X|B|X|X]|B Repkovy olej A|X[X|X|A[C|A[X|A]|A
Methyl isobutyl keton X|X|X|X|[B|X|C|[X|X]|A Ruzovy olej S| X|[C|IA|X|[C|X|X|A]|A
Methyl isopropyl keton - X[ X[ X|]C|X|[C|X|X]|A Kyselina kremicita -|A|C|B|A|A|A|B|A|A
Methylene chlorid S X XXX X|X[X|B|A Solny roztok, neoxidujuci -|A[JA[A|]A[A|A[A|A]A
Mlieko -|AlA|A|JA|A|A[A|A]A Odpadové vody -|B|B|A|B|A|B|B|A]|A
Zemny plyn A[C|A|A|[X|A[X|[C|A|A Kys. fluorokremicita,40°C | - | B | B|B|[B|A|B|B|A|A
Kys. dusi¢na, 20%, 40 °C X[X|C|X|A|A|A|[X|[A]|A Chloran sodny, <10g/I B|C|B|C|A|A|B|C|A|A
0%, 50 °C X|X|X|X|B|A|B|[X|A|A >10g/I B[X|X|X|B|B|C|X|A|A
40%, 50 °C X[X|X|X|C|A|C|[X|A]|A Styren, 40 °C S XXX X[X|X[X|B]|A
50%, 50 °C X|IX|X[X|X|B|[X|X|A|A Cukorny roztok -|A|A|A|A|A|A|A|A|A
60%, 20 °C X|X|X|X[X|]C|X|[X|A]A Sulfochloridy, 40 °C S XXX X[C|X|[X|A]|A
70%, 20 °C X|X|IX|X[X|C|X|[X|A]A Sira, tavena - X[ X|X|[B|B|C|[X|A]A
Kyselina dusi¢na, dymava X|X|X|X[X]|X|X[X|C|A Siri¢itan, suchy plyn,40°C| - | C | X [ X |A [ X |B|C|A| A
Nitrobenzen X|X|X|X|B|X|B|[X|B|A Siran, suchy plyn S| X[ X[X|B|[X|C|[X|A]|A
Dusik A|lA|A|A|A|A|A[A|A]A Kys. sirova, <60% B|{C|C|X|B|B|B|X|A|A
Dusité plyny X[ X[X|CIX|[X|[X|[X|B 60%, 50 °C X|C|[X|X|B|[B|B|[X|A]|A
Kys. olejova A|X|C|A|[X|C|X|[X|A]A 75%, 50 °C X| X[ X|X|B|[B|B|[X|A]|A
Olivovy olej A[X|C|A|[C|C|C|[X]|A|A 80%, 50 °C X|X[X|X|]C[B|C|[X|A]|A
Kys. Stavelova -|C|C|C|A|B|A|B|B|A 96%, 50 °C X[X[X[X|C|C|X[X]|A]A
Kyslik B{C|B|C|A|B|A|X|A|A Kys. sirova, dymava X[ X[ X|X|X[X|X|X]|B|A
Oz6n A[X|C|X|B|B|IC|[X|A|A Kys. sirova, 40°C -|C|C|C|A|A|B|[C|A]|A
Kys. palmitova B(B|B|A|B|C|[B|B|A|A Decht, 40°C B[X|C|B|X|C|X|X|A|A
Parafin, kerosen S| X|C|lA[X|C|IX|X|[A]A Toluen, toluol X[X[X[C|IX|[X|X[X]A]A
Perchloroethylen BIX|X|[C|IX|[X|[X|X]|A|A Transformatorové oleje S XX XXX X[X|[A]A
Benzin, 100 oktanov CIX|X|C|IX|X|[X|[X]|A[|A mineralne| - | X |B|A| X |C | X|X|A|A
65 oktanov BI(X|X|[B|X|C|[X|X]|A|A Trichloroethylen, 40 °C S XXX X[X|IX[X|[A]A
Eterické oleje B|X|B|B|[X|[X|X|[X]|A]A Turpentiny, terpeny AIX[IX|A|X[X|X|X]|A|A
Oleje, vysokoaromatické BIX|X|B|[X|[X|[X|X]|A|A Rastlinné oleje A|X|C|A|[X|[B|X|[X|A]|A
nizkoaromatické A[X|C|A|[X|B|IX|[X]|A[A Voda, destilovana AlA|[C|A|A|A|A|[A|A]|A
Fenol - X[ X[X|C|[C|IB|[X|A|A Cerstva A|A[B|A|A[A|A|A|A]|A
Kys. fosfore¢nd, 45%,40°C| - [C|B|C|A|B|[B|[C|A[A gerstva, destilovana | - |C|C|B|A|B|B|C|A|A
85%, 40 °C -|Cc|CcC|{X|B|B|[B|C|A|A slana -|AJA[A|]A[A|A[A|A]A
Chroémovacie vane /kupele - X[ X|X|A|C|[C|X|A|A Whisky, vino -|A|JAJA|A[A|]A|]A|A|A
Propan, LP-gas A|X|C|A|X|C|[X|X|A|A Xylen, xylol X[ X[ X|X|X[X|X|X|A|A
£ <
| _| =5 c £ _ |5 c
% g g = 2 %. >lx| s S % _g g = 2 %_ Slx|s| 8
B|Z|G|Z|0|2|a|8|5|R E2|6|2|0|2|2|8|S|R
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Rozmery prirub

V tabulk { dené Standardné “
priruat\).u e sU uvedené §$tandardné rozmery Rozmery prlrub

Dodavka prirub méze byt realizovana i podla kompenzétorov TreIIeborg
inych noriem alebo pre iné PN.

o
STN 13 1060, DIN 2501
PN 6 PN 10
DN Vonkajsi Rf)z_ostupov:_é Poget dier | . Priemer Vonkajsi Rf)z_ostupové Pocet dier Priemer
priemer | kruznica skrutiek dier skrutiek | priemer | kruznica skrutiek | pre skrutky | dier skrutie
D c pre skrutky d D c d

15 80 55 4 11 95 65 4 14
20 90 65 4 11 105 75 4 14
25 100 75 4 11 115 85 4 14
32 120 90 4 14 140 100 4 18
40 130 100 4 14 150 110 4 18
50 140 110 4 14 165 125 4 18
65 160 130 4 14 185 145 4 18
80 190 150 4 18 200 160 8 18
100 210 170 4 18 220 180 8 18
125 240 200 8 18 250 210 8 18
150 265 225 8 18 285 240 8 22
175 295 255 8 18 315 270 8 22
200 320 280 8 18 340 295 8 22
250 375 335 12 18 395 350 12 22
300 440 395 12 22 445 400 12 22
350 490 445 12 22 505 460 16 22
400 540 495 16 22 565 515 16 26
450 595 550 16 22 615 565 20 26
500 645 600 20 22 670 620 20 26
600 755 705 20 26 780 725 20 30
700 860 810 24 26 895 840 24 30
800 975 920 24 30 1015 950 24 33
900 1075 1020 24 30 1115 1050 28 33
1000 1175 1120 28 30 1230 1160 28 36
1200 1405 1340 32 33 1455 1380 32 39
1400 1630 1560 36 36 1675 1590 36 42
1600 1830 1760 40 36 1915 1820 40 48
1800 2045 1970 44 39 2115 2020 44 48
2000 2265 2180 48 42 2325 2230 48 48
2200 2475 2390 52 42 2550 2440 52 56
2400 2685 2600 56 42 2760 2650 56 56
2600 2905 2810 60 48 2960 2850 60 56
2800 3115 3020 64 48 3180 3070 64 56
3000 3315 3220 68 48 3405 3290 68 62
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Rozmery prirub kompenzatorov Trelleborg

STN 13 1060, DIN 2501 PN 16, ANSI 150 Ib

PN 16 ANSI - 150 Ib.
ON | Vorkat | Somemtbe | ocetr | emer e | Vorksiprimer |, Rorosupons | Poiet | prer o
D C pre skrutky d inch D mm C mm skrutky d
15 95 65 4 14 A 88,9 60,3 4 15,9
20 105 75 4 14 °, 98,4 69,8 4 15,9
25 115 85 4 14 1 107,9 79,4 4 15,9
32 140 100 4 18 11/4“ 117,5 88,9 4 15,9
40 150 110 4 18 11/2“ 127,0 98,4 4 15,9
50 165 125 4 18 2" 152,4 120,6 4 19,0
65 185 145 4 18 24" 177,8 139,7 4 19,0
80 200 160 8 18 Kh 190,5 152,4 4 19,0
100 220 180 8 18 4" 228,6 190,5 8 19,0
125 250 210 8 18 5" 254,0 215,9 8 22,2
150 285 240 8 22 6" 279,4 2413 8 22,2
175 315 270 8 22 7" 311,2 269,9 8 22,2
200 340 295 12 22 8" 342,9 298,4 8 22,2
250 405 355 12 26 10¢ 406,4 361,9 12 25,4
300 460 410 12 26 12 482,6 431,8 12 25,4
350 520 470 16 26 14 533,4 476,2 12 28,6
400 580 525 16 30 16“ 569,9 539,7 16 28,6
450 640 585 20 30 18¢ 635,0 577,8 16 31,7
500 715 650 20 33 20" 698,5 635,0 20 31,7
600 840 770 20 36 24" 812,8 749,3 20 34,9
700 910 840 24 36 28" 9271 863,6 28 34,9
800 1025 950 24 39 32" 1060,4 977,9 28 41,3
900 1125 1050 28 39 36" 1168,4 1085,8 32 41,3
1000 1255 1170 28 42 40¢ 1289,0 1200,1 36 41,3
1200 1485 1390 32 48 48 1511,3 1422,4 44 44,3
1400 1685 1590 36 48 54¢ 1682,7 1593,8 44 47,7
1600 1930 1820 40 56 - - - - -
1800 2130 2020 44 56 72" 2197,1 2095,6 60 47,7
2000 2345 2230 48 62 78" 2362,2 2260,6 64 53,9
2200 2555 2440 52 62 - - - - -
2400 - - - - 96" 2876,5 2755,9 68 60,3

TRELLEBORG

ENGINEERED SYSTEMS
Trelleborg lzarra, S.A.U.
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MACROFLEX SLOVAKIAs.r.o

Mikoviniho 4
917 01 Trnava

Slovenska republika

Tel: +421 33 5936 159, 237
Fax: +421 33 5936 054

e-mail: macroflex@macroflex.sk

DOPYTOVY FORMULAR pre gumové kompenzatory

Spolo¢nost:
Adresa:
Meno: Oddelenie:
Telefén: Fax/e-mail:
Dopyt €. Datum:
SPECIFIKACIA
Typ: Pocet ks:
Menovita svetlost (DN): Menovity tlak (PN):
Max. prevadzkovy tlak (bar): Parametre kolisania tlaku (bar):
Skusobny tlak (bar): Max. prev. teplota (°C):
Pretekajuce médium: Parametre kolisania teploty (°C):
Maximéalna stavebna dizka (pokial ju je nutné dodrzat):
Dilatacie axialne (mm): +
Uhlova vychylka (°): £
Dilatacie lateralne (mm): +
Pocet predpokladanych pracovnych cyklov: Vibracie (frekvencia, smer - mm/s)
Doplnok: priruba typ L - so spojovacimi ty¢ami (a/n): Doplnok: vakuovy kruzok (a/n)

Napojenie na navazujuce potrubie:

Vstup

Priruba PN:

Navazujuce potrubie - Tr.@Dxt:

Material:

Vystup

Priruba PN:

Navazujuce potrubie - Tr.@Dxt:

Material:

Dalsie upresfiujice Udaje (umiestnenie, tiakové razy &i iné negativne a ne$tandardné vplyvy, poziadavky na dokumentaciu a pod.):

Prilohy (vykresy, schémy umiestnenia a pod.) Podpis:

Poznamka: Prosime o ¢o najdbslednejSie vyplnenie tohto formulara, pretoze akékolvek nespravné alebo neuplné udaje
mozu mat negativny vplyv na funkénost ponukaného vyrobku.
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Kompenzatory a technické prvky
pre potrubné systémy

Klzné ulozenia

Soportes para Tuberias - Pipe Hangers, S.A

N4

TRELLEBORG

ENGINEERED SYSTEMS
Trelleborg lzarra, S.A.U.
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Gumové bloky s teflénovou vrstvou

Pouzitie
Su uréené pre pohybujuce sa zariadenia s malou rychlostou pohybu.
Napriklad potrubie, vymeniky tepla a aparaty, mostné konstrukcie.
Pouzivaju sa v teplarenskom, plynarenskom, chemickom a strojarenskom priemysl€y¥ energetike,
petrochémii, dopravnom stavitelstve. Teda tam, kde sa vyuZije ich dlhodobo stabilny velmi nizky
koeficient trenia a to i za zhorSenych prevadzkovych podmienok.

Material

Zakladnym komponentom je gumovy blok s kovovou vnutornou vystuZou vybaveny na klznych plochach
teflénovym poviakom.

Kompletacia

Bloky mézu byt pripevnené na rézne typy zakladovych dosiek, alebo dodané bez dosky. Spodna Cast hornej
klznej dosky nad povrchom z teflénu musi byt vybavena plechom z leStenej nehrdzavejlcej ocele.

Tvary

Standardne su bloky dod&vané so $tvorcovou zakladriou. Iné prevedenie na zakazku.

Parametre

- Nizky koeficient trenia 0,03-0,05 (mazany povrch)

- Inertny proti chemickym vplyvom

- Nizka prifnavost voci necistotam

- Chemicka stabilita teflénovej vrstvy -180 °C/+ 220 °C

Konstrukcia

V suc€asnosti nada spolo¢nost’ ponuka kizné ulozenia spolo¢nosti Trelleborg-IESA typu:
MACT 4, pre pohyby v osiach x, y.

MACT 5, pre pohyb v osi x.

Klzné uloZenie sa sklada z hornej a spodnej Casti.

Spodna ¢ast’

Hlavnou suc€astou je gumovy blok, ktory zabezpecuje spojenie s klznou teflénovou plochou a zarover
umoznuje poddajnost’ uloZenia k vyrovnaniu montaznych nepresnosti a zabezpecuje elektricky nevodivé
oddelenie.

MACT 4

Spodnu ¢ast’ tvori gumovy blok s tefléGnovou kiznou plochou. V pripade potreby je na spodnej strane gumové-
ho bloku pripevnena podkladova ocelova doska.

MACT 5

U tohto typu su teflonovou vrstvou vybavené i funkéné bo¢né steny gumového bloku, ktory je doplneny
ocelovou podlozkou.

Horna ¢€ast’

Tvori ju zrkadlovo leStena vrstva antikorézneho materialu a zakladovy ocelovy plech. Typ MACT 5 ma hornu
Cast zostavenu v tvare U s bo&nymi vystuZzami.

Povrchova uprava ocelovych Casti zostavy je v zakladnom prevedeni realizovana syntetickou hlinikovou
farbou. Na poziadanie méze byt povrchova Uprava prispdsobena naterovym systémom a zvyklostiam
zakaznika. Povrchova Uprava sa da poZadovat pre prostredie so stazenymi klimatickymi podmienkami.
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Gumové bloky s teflénovou vrstvou

Montaz a udrzba

Pre montaz oboch Casti na miesto urenia sa pouziva neuzavrety fixatny ramcek, ktory nie je sucastou
dodavky. Potrebné rozmery tejto fixacie musia byt stanovené v projekte. Ugelom tejto ,volnej* inStalacie
je jednoducha montaz ajednoducha vymena Casti ulozenia poskodenych poc¢as prevadzky. Pri montazije dolezité
zabezpecit neporusenost kiznych pléch. Montaz uloZenia sa realizuje po odstraneni provizérnych montaznych
podloziek vliozenim oboch Casti uloZzenia do fixatného raméeka. Po montazi je nevyhnutna kontrola Cistoty
a neporusenosti sty¢nych pléch. Obdobne postupujeme pri vymene poskodenej Casti kizného ulozenia.

Prevadzka

Pocas prevadzky je potrebné venovat starostlivost' klznym uloZeniam v sulade s prislusnymi technickymi
predpismi platnymi pre dielo, do ktorého su uloZenia zabudované. Jedna sa hlavne o kontroly funk&nosti
a neporusenosti.

Zvlastnosti

Poddajna podlozka vyrovnava montazne tolerancie a zabezpec€uje rovnobeznost klznych pléch. Taktiez
ma timiaci ucinok.

Zat'azenie

do 500 kN pohyb max. + 300 mm
do 1000 kN + 100 mm
do 1500 kN + 100 mm

Velkost pohybov je informativna. Je mozné dohodnut iné rozsahy, pripadne iné pomery pozdiznych
a priecnych pohybov.

Pracovna teplota:

minimalna teplota -40°C

maximalna teplota +150 °C

Pre zvySenie tepelnej odolnosti sa mdze horna €ast’ klzného uloZenia doplnit o tepelné izolacné podlozky
s vlastnostami zodpovedajucimi poZzadovanému zniZeniu teploty.

Poznamka

Na zaklade vasich poziadaviek poskytneme podrobnejsie informacie a doporu¢ime, pripadne navrhneme
klzné dosky s upravami podla vaSich potrieb.
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Gumové bloky s teflénovou vrstvou

Ocelova doska

Horna cast’

[ i £

Plech z leStenej nerezovej ocele / Teflonova vrstva
V4

|
|

Gumovy blok D ! Hn
|

Spodna cast’

ﬁ | [ I:g Ramik pre montaz
(priklad)

|

|
1
|

|
B
|

Ln

Kizné uloZenie MACT 4

Zvisla Pohyby Rozmery
Velkost' | sila X y An Ln Hn As Ls E

kN +mm | £mm | mm mm mm mm mm mm
01 100 50 50 100 100 28 220 220 10
02 100 100 100 100 100 28 320 320 10
03 100 150 150 100 100 28 420 420 10
04 100 200 200 100 100 28 520 520 10
05 100 250 250 100 100 28 620 620 10
06 200 50 50 150 150 28 270 270 10
07 200 100 100 150 150 28 370 370 10
08 200 150 150 150 150 28 470 470 10
09 200 200 200 150 150 28 570 570 10
10 200 250 250 150 150 28 670 670 10
11 500 50 50 200 200 28 320 320 15
12 500 100 100 200 200 28 420 420 15
13 500 150 150 200 200 28 520 520 15
14 500 200 200 200 200 28 620 620 15
15 500 250 250 200 200 28 720 720 15
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Gumové bloky s teflénovou vrstvou

LifLn

I
Al An \ As
]
i
Ls
| Y
] €
[ 1
Plech z | j nerezovej ocele
) Gumovy blok
Teflonova vrstva
|
| ' | Hn
| E
Ocelova doska ./
Kizné ulozenie MACT 5
Sila Pohyb Rozmery
Velkost’ | zvisla | boéna X An Ln Hn As Ls E Ai Li
kN kN +mm mm mm mm mm mm mm mm mm
01 100 10 50 100 100 28 220 230 15 150 100
02 100 10 100 100 100 28 320 230 15 150 100
03 100 10 150 100 100 28 420 230 15 150 100
04 100 10 200 100 100 28 520 230 15 150 100
05 100 10 250 100 100 28 620 230 15 150 100
06 200 20 50 150 150 28 270 280 15 200 150
07 200 20 100 150 150 28 370 280 15 200 150
08 200 20 150 150 150 28 470 280 15 200 150
09 200 20 200 150 150 28 570 280 15 200 150
10 200 20 250 150 150 28 670 280 15 200 150
11 500 50 50 200 200 28 320 350 20 250 200
12 500 50 100 200 200 28 420 350 20 250 200
13 500 50 150 200 200 28 520 350 20 250 200
14 500 50 200 200 200 28 620 350 20 250 200
15 500 50 250 200 200 28 720 350 20 250 200
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Kizné teflonové dosky

objimka

stojan

nerezovy plech teflénova doska

zakladova doska

Pouzitie

Su urcené pre kompletaciu loziskovych stojanov pre pohybujice sa zariadenia s malou rychlostou
pohybu. Napriklad potrubia, tepelné vymeniky, aparaty, mostné konStrukcie a pod. PouZivaju
sa v teplarenskom, plynarenskom, chemickom a strojarenskom priemysle, energetike, petrochémii,
dopravnom stavitelstve. Teda tam, kde sa vyuzije ich dlhodobo stabilny velmi nizky koeficient trenia
a to i za zhorSenych prevadzkovych podmienok.

Material

Zakladnym komponentom je doska z PTFE.

Kompletacia

Dosky mézu byt pripevnené na rézne typy zakladovych dosiek. Spodna €ast hornej klznej dosky byva

vacsinou vybavena plechom z nehrdzavejucej ocele. Na objednavku poskytneme podklady pre prevede-
nie tejto Upravy, alebo mézeme ponuknut kompletné zostavenie.

Parametre

- Nizky treci koeficient (0,03-0,05 mazany povrch)

- Inertny proti chemickym vplyvom

- Nizka prilnavost voc¢i neCistotam

-V rozmedzi tepl6t od -180 °C do +220 °C chemicky stabilny.
- Nizka krehkost' od vysokych po nizke teploty

- Maximalne pracovné zatazenie 10 MPa

Poznamka

Na zaklade vaSich poziadaviek poskytneme podrobnejSie informacie a doporuc¢ime, pripadne navrhne-
me klzné dosky s Upravami podla va$ich potrieb. Uvedeny typ sluZi len ako ukaZka mozného rieSenia.
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Kizné teflonové dosky

@ teflonova doska
@ zakladova doska z uhlikovej ocele

Velkost | A | B | ¢ | D | H M:xm;‘;‘:“l’;‘a‘(’;’)‘e Velkost | A | B | ¢ | D | H Mzaxmdz‘;':“l’:zl‘:;')‘e
01 80 80 50 50 13 12,50 16 230 180 200 150 15 150,00
02 105 80 75 50 13 18,75 17 280 180 250 150 15 187,50
03 130 80 100 50 13 25,00 18 330 180 | 300 150 15 225,00
04 165 80 125 50 13 31,25 19 430 180 | 400 150 15 300,00
05 180 80 150 50 13 37,50 20 230 230 | 200 200 15 200,00
06 105 105 75 75 13 28,10 21 330 230 300 200 15 300,00
07 130 105 100 75 13 37,50 22 430 230 400 200 15 400,00
08 180 105 150 75 13 52,65 23 280 | 280 250 | 250 15 312,50
09 230 105 200 75 13 75,00 24 330 280 300 250 15 375,00
10 130 130 100 100 13 50,00 25 430 | 280 | 400 | 250 15 500,00
11 180 130 150 100 13 75,00 26 530 | 280 500 | 250 15 625,00
12 230 130 | 200 100 13 100,00 27 330 | 330 | 300 | 300 15 450,00
13 280 130 | 250 100 13 125,00 28 430 | 330 | 400 | 300 15 600,00
14 330 130 | 300 100 13 150,00 29 530 | 330 | 500 | 300 15 750,00
15 180 180 150 150 15 112,50 30 430 | 430 | 400 | 400 15 800,00
Poznamka

* Ako protidoska se bezne pouziva hladky nerezovy plech. Méze sa taktiez pouzit dalSia teflénova
doska.

» Treci koeficient je 0,05 (mazany povrch).

» Klzna doska méze byt pripevnena zvarom k OK. Je vSak nevyhnutné chranit teflénovu vrstvu pred
poskodenim.

» Teflonové klzné dosky mézu byt vyrobené v réznych rozmeroch, s réznou hrubkou zakladovej dosky.
Taktiez s r6znou hrubkou teflonovej viozky. Minimalna celkova hrabka je 8 milimetrov.

* Pracovna teplota by nemala prekrocit 150 °C.

Doplnky

- Dosky mézu byt vybavené obmedzovacmi pohybu
- \v/alcové alebo sféricke podlozky umoznujice naklananie
- Specialne doplnky podfa poziadaviek zakaznika
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Kizné teflonové dosky

D|F B
@ teflonova doska
' ¢ @ zakladova doska z uhlikovej ocele

: ——t—o°
E ‘e
Velkost A B c D zd E F G H Max. doporucené
zat'azenie (kN)
01 200 130 100 100 14 170 100 — 13 50,00
02 250 130 150 100 14 220 100 — 13 75,00
03 300 130 200 100 14 270 100 — 13 100,00
04 400 200 300 100 14 370 140 15 13 150,00
05 260 180 150 150 18 220 140 — 15 112,50
06 310 180 200 150 18 270 140 — 15 150,00
07 410 270 300 150 18 370 190 20 15 225,00
08 510 270 400 150 18 470 190 20 15 300,00
09 330 230 200 200 23 280 180 — 17 200,00
10 430 230 300 200 23 380 180 — 17 300,00
11 530 330 400 200 23 480 230 25 17 400,00
12 380 280 250 250 23 330 230 — 17 312,50
13 430 280 300 250 23 380 230 — 17 375,00
14 530 380 400 250 23 480 280 25 17 500,00
16 450 330 300 300 27 390 270 — 17 450,00
16 550 450 400 300 27 490 330 30 17 600,00
17 650 450 500 300 27 590 330 30 17 750,00

Poznamka

* Ako protidoska se bezne pouziva hladky nerezovy plech. Méze sa taktiez pouzit’ dalSia teflonova doska.

» Treci koeficient je 0,05 (mazany povrch).

* Kilzna doska mbze byt pripevnena zvarom k OK. Je vSak nevyhnutné chranit’ teflonovu vrstvu pred
poskodenim.

» Teflénové klzné dosky mézu byt vyrobené v réznych rozmeroch, s réznou hrubkou zakladovej dosky. Taktiez
s réznou hrubkou teflénovej viozky. Minimalna celkova hrdbka je 8 milimetrov.

* Pracovna teplota by nemala prekrocit’ 150 °C.

Dopinky

- Dosky mézu byt vybavené obmedzovacmi pohybu
- \!alcové alebo sféricke podlozky umozriujuce naklananie
- Specialne doplnky podla poziadaviek zakaznika
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Kizné grafito-bronzové dosky

Pouzitie

Su uréené pre kompletaciu lozZiskovych stojanov pre pohybujice sa zariadenia s malou rychlostou
pohybu, pracujucich pri vysokych prevadzkovych teplotach. Napriklad potrubia, tepelné vymeniky,
aparaty a pod. Pouzivaju sa v teplarenskom, plynarenskom, chemickom a strojarenskom priemysile,
energetike,petrochémii, dopravnom stavitel'stve.

Material

Zakladnym komponentom je zakladova doska vyrdbana z bronzu a primesi dalSich kovovych prvkov
(Pb, Zn .. .). Vkladané kizné elementy su z grafitu s obsahom malého mnoZstva kovov, oxidov kovov a pod.

Kompletacia

Grafito-bronzové dosky su dodavané pripevnené na zdkladovej doske. Spodna &ast hornej kiznej
dosky je vybavena plechom z nehrdzavejucej ocele. Pokial dodavka nezahffia celu zostavu podpery
je nevyhnutné stojan kizéku takto doplinit.

Na poZiadanie poskytneme podklady pre realizaciu tejto Upravy, alebo méZzeme ponuknut kompletné
zostavenie.

Parametre

Nizky treci koeficient 0,04-0,09 (podla zataZenia)

Rychlost pohybu musi byt niz8ia nez 2,5 m/s.

Maximalne pracovné zatazZenie je 15 MPa.

Teplotné rozmedzie je velmi Siroké a dosahuje vysokych hodndt.

Poznamka

Na zaklade vaSich poziadaviek poskytneme podrobnejSie informacie a doporu¢ime, pripadne navrhne-
me klzné dosky s upravami podla vaSich potrieb. Uvedeny typ sluzi len ako ukazka mozného rieSenia.

Tvary

Tento typ uloZenia sa dodava v rbéznom tvarovom prevedeni: Stvorcove, obdiznikové, kruhové
a v prevedeni ako loziskova vlozka.
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Kizné grafito-bronzové dosky

r-—-—-—-ﬂ—-l

0 10x10 ©0000000O0
00006660 60
ICICICICHCICICICH blB
000006 00 60 @ grafito-bronzova doska
ooooooooooooooooo @ zakladova doska z uhlikovej ocele
I'-_-_.l*-_-"

Verlkost’ A B c D H Poéet dosiek M:a’l‘ta"'z‘;'r’]‘l’;‘a‘(’;')‘e
01 90 90 50 50 22 1 37,50
02 115 90 75 50 22 1 56,25
03 140 90 100 50 22 1 75,00
04 190 90 150 50 22 1 112,50
05 115 115 75 75 22 1 84,35
06 140 115 100 75 22 1 112,50
07 190 115 150 75 22 1 168,75
08 240 115 200 75 22 1 225,00
09 340 115 300 75 22 2 337,50
10 140 140 100 100 24 1 150,00
11 190 140 150 100 24 1 225,00
12 240 140 200 100 24 1 300,00
13 340 140 300 100 24 2 450,00
14 190 190 150 150 24 1 337,50
15 240 190 200 150 24 1 450,00
16 340 190 300 150 24 2 675,00
17 440 190 400 150 24 2 900,00
18 240 240 200 200 26 1 600,00
19 340 240 300 200 26 2 900,00
20 440 240 400 200 26 2 1200,00
21 540 240 500 200 26 3 1500,00

Poznamka

» Typicka zostava s protidoskou z nerezového plechu. V pripade, Ze sa uloZenie instaluje vo vertikalnej polohe, prichyti
sa k podkladu skrutkami so zapustenou hlavou.

» Koeficient trenia je nizsi ako 0,1.

» K pripojeniu zakladovej dosky k OK sa naj¢astejSie pouzivaju skrutky alebo kotevné skrutky.

»  Grafito-bronzové dosky mozu byt vyrobené v ré6znych rozmeroch a hribkach ocelovej zakladne a taktiez s réznou
hrabkou grafito-bronzovej viozky. Minimalna celkova hribka je 15 milimetrov.

* Pracovna teplota az do 600 °C.

Doplnky:

- Dosky mézu mat obmedzovace pohybu.
- \!alcové alebo sférické podlozky umoznujice vychylovanie.
- Specialne doplinky podla poziadaviek zakaznika.
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Kizné grafito-bronzové dosky
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Velkost | A B c D od E F G H Jocet M:a"t:z:’r"‘l’:il‘:;;'e
01 120 90 50 50 14 90 60 — 22 1 37,50
02 145 90 75 50 14 115 60 — 22 1 56,25
03 170 90 100 50 14 140 60 — 22 1 75,00
04 220 90 150 50 14 190 60 — 22 1 112,50
05 145 115 75 75 14 115 85 — 22 1 84,35
06 170 115 100 75 14 140 85 — 22 1 112,50
07 220 115 150 75 14 190 85 — 22 1 168,75
08 270 115 200 75 14 240 85 — 22 1 225,00
09 210 140 100 100 18 170 100 — 24 1 150,00
10 260 140 150 100 18 220 100 — 24 1 225,00
11 310 140 200 100 18 270 100 — 24 1 300,00
12 360 140 250 100 18 320 100 — 24 1 375,00
13 280 190 150 150 23 230 140 — 26 1 337,50
14 330 190 200 150 23 280 140 — 26 1 450,00
15 430 280 300 150 23 380 180 25 26 2 675,00
16 350 240 200 200 27 290 180 — 29 1 600,00
17 400 240 250 200 27 340 180 — 29 2 750,00
18 450 350 300 200 27 390 230 30 29 2 900,00
19 550 350 400 200 27 490 230 30 29 2 1200,00
20 420 290 250 250 33 350 220 — 29 2 937,50
21 520 420 350 250 33 450 280 35 29 2 1312,50
22 570 470 400 250 33 500 330 35 29 4 1500,00
Poznamka

» Typicka zostava s protidoskou z nerezového plechu. V pripade, Ze sa uloZenie instaluje vo vertikalnej polohe, prichyti
sa k podkladu skrutkami so zapustenou hlavou.

+ Koeficient trenia je nizsi ako 0,1.

* K pripojeniu zakladovej dosky k OK sa najCastejSie pouzivaju skrutky alebo kotevné skrutky.

»  Grafito-bronzové dosky mézu byt vyrobené v r6znych rozmeroch a hribkach ocelovej zakladne a taktiez s réznou
hrubkou grafito-bronzovej viozky. Minimalna celkova hridbka je 15 milimetrov.

* Pracovna teplota az do 600 °C.

Doplnky:

- Dosky mézu mat obmedzovace pohybu.
- Valcove alebo sférické podlozky umoznujtce vychylovanie.
- Specidlne dopinky podla poziadaviek zakaznika.
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MACROFLEX SLOVAKIA s.r.o
Mikoviniho 4

917 01 Trnava

Slovenska republika

Tel: +421 33 5936 159, 237
Fax: +421 33 5936 054

e-mail: macroflex@macroflex.sk

DOPYTOVY FORMULAR pre kizné ulozenia

Spolo¢nost:
Adresa:
Meno: Oddelenie:
Telefén: Fax: Fax/e-mail:
Datum:
SPECIFIKACIA
Typ ulozenia (Vas vyber podla katalogu): Velkost Pocet ks:
[ ] MACT4 [ | MACT5 [ ] 21381 [ ]21382 [ ]2139.1 [ 21392
[ ]MACT4 [ | MACT5 [ ] 21381 [ ]21382 [ ]2139.1 [ 21392
[ JMACT4 [ | MACT5 [ ] 21381 [ ]21382 [ ]2139.1 [ 21392
[ ] mACT4 [ ] MACTS [ ]2138.1 [ ]2138.2 [ ]2139.1 [ ]2139.2
[[]mMACT4 [ ] MACT5 [ ] 21381 [ ]2138.2 [ ]2139.1 [ ]2139.2
[[]mMACT4 [ ] MACT5 [ ] 21381 [ ]2138.2 [ ]2139.1 [ ]2139.2
Doplriujuce informacie:
Poloha potrubia: Pohyby potrubia:
|:| Horizontalny Horizontalne - os “x“ (mm) <€ / >
[ ] Vertikalny Vertikalne - os “z* (mm) ) / ]
[ ] Sikma - uhol (°): Lateralne - os “y“(mm) © / »
Zat'azenie: Informacie o potrubi:
Za studena (kN): Vzdialenost osy potrubia od konstrukcie (mm):
Za tepla (kN) Rozmer potrubia D x t (mm)
Teplota potrubia (°C)
Hrubka izolacie (mm)
Dalsie upresfiujice udaje (umiestnenie, tlakové razy & iné negativne a ne$tandardné vplyvy, poziadavky na dokumentéciu a pod.):
Prilohy (vykresy, schémy umiestnenia a pod.) Podpis:
Poznamka: Prosime o ¢o najstarostlivejSie vyplnenie tohto formulara, pretoze akékolvek nespravne alebo netpiné udaje mézu
mat negativny vplyv na funkénost ponukaného vyrobku.
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Uvod

Ulozenie potrubia

Vedla kompenzatorov su neodmyslitelnou suCastou kategorie potrubnych prvkov aj prvky sliziace
k ulozeniu potrubia. Nasa spolo¢nost’ sa rozhodla rozSirit a doplnit sortiment dodavanych vyrobkov
i v tejto triede potrubnych sucasti. Vzhladom k zameraniu na kvalitu dodavanych vyrobkov, sme sa
rozhodli pre produkty spolo¢nosti PIHASA S.A.

Jedna sa o spolo¢nost pdsobiacu v oblasti navrhovania a konStrukcie potrubnych prvkov od roku 1972.
Jej produkcia je zaloZzena na standardach ASME a MSS. Vyrobky su uréené predovSetkym pre energe-
tické celky, rafinérie, chemicky, papierensky priemysel atd'.

Vedla dodavky Standardnych typov ulozenia uvedenych v tomto kataldgu ponukame aj ich
adaptacie podla potrieb zakaznika. Taktiez mézete objednat kontrolu alebo aj periodicku inSpekciu
potrubnych ulozeni v prevadzkovanych systémoch, dalej pevnostné vypodcty a navrh rieSenia potrubia
ako pri novych instalaciach, tak aj v uz prevadzkovanych systémoch.

Cielom nasim aj spolo¢nosti PIHASA, S.A. je neustale zlepSovanie vyrobkov a sluzieb spojenych s ich
predajom a vyrobnych technoldgii, €o bolo ocenené ziskanim certifikatu ISO 9000.

Voflba vhodného ulozenia

Kazda potrubna sustava musi byt vybavena dostato¢nym a spravne realizovanym potrubnym uloZenim
(pevnymi bodmi, zavesmi, podperami a pod.). Pre UspeSny navrh potrubnych ulozeni a zavesov
je zakladom, hlavne pri potrubiach tepelne dilatujucich, spravna volba miest pre instalaciu prvkov
uloZenia, realizovana projektantom. Dal$im krokom je overenie prvotného navrhu pevnostnym vypoé&tom
potrubia, ktory musi brat do uvahy okrem iného:

- Pouzité materialy a ich vlastnosti (dovolené napatie, koeficienty teplotnej roztaznosti a pod.).
- Hmotnosti (potrubia, média, prisluSenstva a izolacie).

- Prevadzkové podmienky (teplota, tlak a pod.).

- VonkajSie zatazenie ako vietor, zemetrasenie, tlak, raz a iné.

- Okrajové podmienky v styku s okolim.

Pre vypocty, ktoré su obvykle vystupom Specializovaného softwaru, ktorému zadavame vstupné data,

ako su geometria potrubnej trasy, pracovné podmienky atd., je dblezité dodrzanie nasledujucich

zasad:

- celkova hmotnost potrubia musi zodpovedat suctu vSetkych sil, ktoré je potrebné zavesmi a podpe-
rami zachytit'.

- sucet momentov hmotnosti potrubia v jeho tazisku a zachytavanych sil sa ma rovnat nule

Zasady pre navrh ulozenia

- Pruzné ulozenia maju byt navrhované v miestach s vertikalnymi pohybmi a s variabilitou zatazenia
max. 25 % (rozdiel medzi studenym a teplym zatazenim)

- Ulozenie konstantnej sily ma byt navrhované v miestach potrubnych systémov s vertikalnymi
pohybmi s minimalnou variabilitou potrebnej zatazovacej sily.

- Pevné body musia byt navrhované tak, aby odolali pésobiacim silam s dostato¢nou Zzivotnostou
a s ohfadom na podmienky instalacie.

-V potrubiach, kde su pouzité kompenzatory, musi byt navrh uloZenia realizovany tak, aby vymedzo-
val pohyby potrubia v smere povolenych dilatacii kompenzatora.

- Omedzovace vibracii mézu byt pouzité vo volnych potrubnych trasach, ktoré vyzaduju timenie
vibracii alebo vyvodenych lateralnych posuvov.
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Volba miesta inStalacie

Pre volbu miesta inStalacie potrubného ulozenia je potrebné dodrziavat nasledujuce odporucania:

- Vzdialenosti medzi jednotlivymi prvkami musia byt stanovené s ohladom na unosnost pouzitych
ulozeni, velkost ohybového momentu (napatia) v potrubi, sklon osi potrubia.

- Pre zakladnu orientaciu je mozné pouzit neskér uvedenu tabulku maximalnych vzdialenosti medzi
podpernymi prvkami v zavislosti na DN.

- VSeobecne sa odporuca navrhovat podpery a vedenia v blizkosti koncentracie zatazenia (ako su
ventily, prirubové spoje a pod.).

- Vhodnost umiestnenia ulozenia je potrebné posudit’ taktiez vo vztahu s navazujucim a susediacim
zariadenim, potrubim a s ohfadom na mozné vyuzitie stavebnych konstrukcii.

Doporuc¢ené maximalne vzdialenosti medzi podperami

DN 15| 20 | 25 | 40 | 50 | 65 | 80 [100 | 125 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 600

Odstup (m) 2 |25| 3 [35| 4 (45|55 6 |65| 7 |85| 9 |10 | 10 [105| 11 | 12 | 14

Udaje mé2u byt ovplyvnené dal$imi faktormi napriklad izolaciou, prevadzkovymi podmienkami a pod.

Prehlad typickych aplikacii

Na nasledujucich stranach su uvedené priklady typickych aplikacii a zostaveni potrubnych uloZeni
spolo¢nosti PIHASA S.A.
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Prehlad typickych aplikacii - tabulka I.
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FIG. 2332

FIG. 2323

FIG. 2322

FIG. 2333

FIG. 2224

FIG. 2322

FIG. 2332

FIG. 2105
FIG. 2332

FIG. 2322

FIG. 2332

J FIG. 2105
© 0,000 20, *O, FIG. 2100 {]
oo QG°D° Oo de Qha° ° ée
oo ) £ PRUZNE ULOZENIE
o PRUZNE ULOZENIE PRUZNE ULOZENIE -'"I TYPC
] TYPD H
e
FIG. 2400 OP.1 o
O
Oo
0o’ FIG. 2322 FIG. 2322
N
o, FIG. 2332
o,
o FIG. 2333
00 -
Oo ° ’ P
o I v
o . 1 ! Il Fic. 2200

E F G H
FIG. 2134 FIG. 2105
FIG. 2332
PRUZNE ULOZENIE FIG. 2100
TYPF FIG. 233
I -—= FIG. 232
Vg N oz
PRUZNE ULOZENIE
L FIG.2134
FIG. 2333
FIG. 2240
PRUZNE ULOZENIE
TYPG
K L

6.5



Blls MACROFLEX SLOVAKIA

y . , Lz _=r ’
Prehl'ad typickych aplikacii - tabulka Il.
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Prehlad konstrukénych prvkov

V nasledujucej tabulke je uvedeny prehlad kons$trukénych prvkov spol. PIHASA S.A., pouzivanych
v zostavach potrubného uloZenia. PodrobnejSie technické informacie su uvedené na nasledujucich
stranach tohoto katalogu.

/]
U O

. 2100 - 2100-I . 2101 . 2105 2133 2134+2137
Uchyt navarovaci Uchyt navarovaci Uchyt navarovaci UloZenia pre studené potrubia Stojan s objimkou
m _____
HOB
2138 2139 2220 2221+2222 2224
Kizna doska PTFE Klzna doska grafito-bronzova Zavesny strmeri Strmen zavesny so svornikom Objimka s dvoma skrutkami
Q
Q@
n n
[N [N}
i I
[N (N}
[N [N}
s E
0 © © o
o o
2229 2240 2251 2252 2280+2281
Objimka s tromi skrutkami Objimka pre zvislé potrubia Strmer z plochej ocele Polo-objimka Strmeii z kruhovej ocele
//¢ ==s .
//// N
| K n ( ]
\\
I
: AN 54 '
=== u ] I ]
2297 2300+2310 2321+2323 2325 2330
Valéekové ulozenie Sedlo Ty¢ zavitova Zavitova ty¢ s okom Spojka zavitovych tyci
[
" "
@
‘u’ A
|
2331 2332 2333 2340 2400
Matica napinacia kovana Strmen kovany so zavitom Oko kované so zavitom Kotevné skrutky Kyvna opora
= .
p
2500 CVC/CVICVLICVLL APV C50+C56 HS
Pruzina mala Pruzné uloZenie Obmedzovac vibracii UloZenie konstantnej sily TImi¢ rézov hydraulicky
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2100

Uchyt navarovaci

A
N
T Q
o
B >,
F S F 2R
Velkost Tye Zat'azenie A 2R D F H R S Kolik Hmotnost’
kN mm mm mm mm mm mm mm mm kg
1 M12 5,75 32 40 13,5 6 40 20 20 212 0,4
2 M16 12,00 32 50 16,5/17,5 6 55 25 20 2 15/16 0,5
3 M20 18,00 42 70 21,5 6 55 35 30 2 20 1,0
4 M24 25,00 46 80 26,5 8 60 40 30 7 25 1,6
5 M30 41,00 60 100 33 10 80 50 40 2 30 3,2
6 M36 65,00 64 110 38 12 95 55 40 7 35 5,0
7 M42 85,00 74 150 43 12 105 75 50 7 40 7,7
Pouzitie

Uchytenie potrubia ku kon$trukcii pomocou ty¢e a kovaného oka.

MézZe sa pouZit aj pre zavesenie pruzinovych zavesov typ B.

Priklad: 2100 + CVC-6-B +2322 + 2332

Objednavka:

Nazov

Kad dielu

Velkost

Pocet kusov

Priklad:

Uchyt navarovaci

2100

6

2
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2100 - |

Uchyt navarovaci (obrateny)

2R F S F
D =
\ | /
- ’l_ ] V |
| | | |
A
Zat'azenie A 2R D F M S Hmotnost
Velkost’ Ty¢
kN mm mm mm mm mm mm kg
1 M12 5,75 42 40 13,5 6 60 30 0,3
2 M16 12,00 52 50 17,5 6 80 40 0,4
3 M20 18,00 62 70 21,5 6 90 50 0,8
4 M24 25,00 66 80 25,5 8 100 50 1,3
5 M30 41,00 85 100 33 10 130 65 2,6
6 M36 65,00 104 110 39 12 150 80 4,0
7 M42 85,00 119 150 45 12 180 95 6,5
Pouzitie

Uchytenie potrubia ku kon&trukcii pomocou tyce.
Priklad: 2100 — | + 2322 + 2332

Objednavka: | Nazov Kod dielu Velkost Pocet kusov

Priklad: | Uchyt navarovaci | 2100 -1 6 2
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2101

Uchyt navarovaci

A
l_
T
o | | _
F S F 2R
Zatazenie | A B D F H R S T Cep |Hmotnost’
Velkost | Tyé

kN mm mm mm mm | mm mm mm mm mm kg
1 M12 5,75 50 50 13,5 6 40 20 20 10 212 0,4
2 M16 12,00 50 65 16,5 6 55 25 20 10 2 15 0,7
3 M20 18,00 65 90 21,5 6 55 35 30 10 2 20 1,0
4 M24 25,00 65 100 26,5 8 60 40 30 12 2 25 1,5
5 M30 41,00 90 120 33 10 80 50 40 15 2 30 3,3
6 M36 65,00 90 130 38 12 95 55 40 15 2 35 4,5
7 M42 85,00 100 180 43 12 105 75 50 15 2 40 71
8 M48 110,00 115 180 48 15 105 75 50 20 2 45 9,6
9 M56 150,00 115 210 53 15 130 90 50 20 2 50 13,0
10 M64 200,00 130 260 58 20 155 115 50 30 2 55 26,0

Pouzitie

Uchytenie potrubia ku konstrukcii pomocou ty€e a kovaného oka.
Mbze sa pouzit’ aj na zavesenie pruzinovych zavesov typu B
Priklad: 2101 + CVC 6 B

Objednavka: | Nazov Kaéd dielu Velkost Pocet kusov

Priklad: | Uchyt ptivafovaci 2101 4 1
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2105

Uchyt navarovaci

T | 9
V ] <
o A L
i
—
2R T
H 2R A D T . Zat'azenie Hmotnost’
Velkost’ Tyé
mm mm mm mm mm kN kg
1 40 40 60 13,5 8 M12 5,75 0,2
2 55 50 80 17,5 10 M16 12,00 0,3
3 55 70 90 21,5 12 M20 18,00 0,5
4 60 80 100 26,0 15 M24 25,00 0,8
5 80 100 130 33,0 20 M30 41,00 1,7
6 95 110 150 38,0 25 M36 65,00 2,8
7 105 150 180 43,0 25 M42 85,00 4,5
8 105 150 180 48,0 30 M48 110,00 55
9 130 180 220 53,0 30 M56 150,00 8,0
10 155 230 270 58,0 35 Me4 200,00 15,0
Pouzitie

Uchytenie potrubia ku konstrukcii pomocou ty¢e a kovaného strmena.
Mbze sa pouzit’ aj na zavesenie pruzinovych zavesov typu C.
Priklad: 2105 + 2332 +2322 + 2332

Objednavka: | Nazov Kaéd dielu Velkost Pocet kusov

Priklad: | Uchyt navarovac 2105 2 1
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2133

Ulozenia pre studené potrubia

Material

Lisované polotovary z drevenych dyh sytenych termosetickymi fenolickymi zivicami.

Pouzitie

Néhrada tradi¢nej drevenej izolacie potrubia pre zaporné teploty do -195 °C

Vyhody

Téato drevnd hmota eliminuje problémy klasickych izolacii z drevenych impregnovanych blokov. Nedo-
chadza pri nej k tvorbe trhlin, starnutiu, zmenam fyzikalno-chemickych vlastnosti, alebo zmene vlast-
nosti vplyvom pdsobenia vihkosti, ktoré su pre drevo zvy&ajné. NevyZaduje udrzbu.

Vlastnosti
objemové hmotnost’: 1300 kg/m?®
absorbcia vody (24h/20 °C): 1,5%
Koeficient teplotnej roztaznosti:
v smere viakna 9x10°mm/°C xm
kolmo na smer vlakna 10 x 10° mm/°C x m
Pevnost v tahu (MPa)
v smere vlakna 130 MPa
kolmo na smer vlakna 90 MPa

Kompletacia

V spojeni napr. s typmi 2137 alebo 2229.
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2134 + 2137

Stojan s objimkou

m
L
L1 /1/2 IPE L2 OD DN 150 UPN
SINGLE 2134 DOUBLE
<] 5
ey o Lo | [o]
c L 1/2 IPE L
® Kod 2134 2135 2136 2137
t 2
E | 2
; 8 L1 L2 B UPN L B (o3 L L
z IPE | IPE | IPE | IPE | (ool o) | (mem) | (mm) | (mm) (mm) (mm) | (mm) | PE | IPE | IPE | IPE | (o)
® | 160 | 200 | 240 | 270 160 | 200 | 240 | 270
15 21,3 93 | 113 - - 100 | 200 - - - - - - - 95 115 - - 200
20 26,7 | 96 | 116 | - - | 100 | 200 - - - - - - - 98 | 118 | - - 200
25 334 | 101 | 121 - - | 100 | 200 - - - - - - - 101 | 121 | - - 200
32 42,2 | 105 | 125 | - - | 100 | 200 - - - - - - 105 | 125 | - - 200
40 48,3 108 | 128 - - 100 | 200 - - - 124 | 174 60 200 | 107 | 127 - - 200
50 60,3 | 114 | 134 | - - | 150 | 200 - - - 130 | 180 | 70 | 200 | 113 | 133 | 153 | - 200
65 | 73,02 | 121 | 141 | - - | 150 | 250 | 60 | 80 | 250 | 137 | 187 | 80 | 250 | 121 | 141 | 161 | - 250
80 88,9 129 | 149 | 169 - 150 | 250 77 80 250 | 145 | 195 | 100 | 250 | 129 | 149 | 169 - 250
100 114,3 | 141 | 161 | 181 - 150 | 250 89 100 | 250 | 157 | 227 | 110 | 250 | 138 | 158 | 178 - 250
125 | 141,3 - | 175|195 | 210 | - 250 | 109 | 100 | 250 | 170 | 240 | 150 | 250 | - | 173 | 193 | 208 | 250
150 168,3 - 190 | 210 | 225 - 300 | 125 | 120 | 300 | 209 | 284 | 150 | 300 - 191 | 211 | 226 300
200 | 2191 - 216 | 236 | 251 - 300 | 155 | 140 | 300 | 235 | 310 | 175 | 300 - 217 | 237 | 252 300
250 273,0 - 245 | 265 | 280 - 300 | 189 | 140 | 300 | 287 | 337 | 200 | 300 - 243 | 263 | 278 300
300 | 323,9 - |270| 290|305 | - 350 | 217 | 160 | 350 | 312 | 362 | 230 | 350 | - | 269 | 289 | 304 | 350
350 355,6 - 288 | 308 | 323 - 350 | 237 | 160 | 350 | 328 | 378 | 280 | 350 - - - - -
400 | 406,4 - 313 | 333 | 348 - 400 | 265 | 200 | 400 | 353 | 428 | 280 | 400 - - - - -
450 | 457,2 - - - - - - 282 | 200 | 400 | 379 | 454 | 315 | 400 - - - - -
500 | 508,0 - - - - - - 326 | 240 | 400 | 404 | 479 | 315 | 400 - - - - -
600 | 609,6 - - - - - - - - - 455 | 555 | 340 | 450 | - - - - -
700 71,2 - - - - - - - - - 506 | 606 | 390 | 450 - - - - -
750 762,0 - - - - - - - - - 531 | 631 | 415 | 450 - - - - -
Pouzitie
Priklad: 2134 + 2139
Objednavka: | Nazov Kaéd dielu J Potrubie | IPE | (Vyska) | Pocet kusov
Priklad: | Stojan s objimkou 2136 273 240 (265) 1
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2138

Kizné dosky PTFE

Objimka

Teflonova doska /

Pouzitie

Su urCené ku kompletacii klznych podpier pre zariadenia pohybujuce sa malou rychlostou pohybu.
Napriklad potrubie, tepelné vymeniky, aparaty, mostné konstrukce a pod.

Montaz

PTFE klzné dosky mdzu byt pripevnené na rézne typy zakladovych dosiek. Pata klzaku nad teflGnovou
doskou je zvy€ajne vybavena plechom z nehrdzavejucej ocele.

Vlastnosti

- Nizky koeficient trenia

- Odolnost proti chemickym vplyvom

- Nizka prilnavost voci neCistotam

-V rozmedzi tepl6t od -180 °C do + 260 °C chemicky stabilny.
- Nizka krehkost od vysokych po nizke teploty

- Maximalne pracovné zatazenie 10 MPa

Objednavka: | Nazov Kod dielu Velkost Zatazenie Pocet kusov
Priklad: | Klzna doska PTFE 2138.2 10 250 kN 1
Poznamka:

Na zaklade vasich poziadaviek poskytneme podrobnejSie informacie a doporuc¢ime, pripadne navrhne-
me klzné dosky s upravami podla vaSich potrieb. Uvedeny typ sluZzi len ako ukaZka mozného rieSenia.
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2138.1

Kizné dosky PTFE - typ 1

A
PTFE
C /7
o ‘
(V]
Te]
T
Olm
Max. Max.
Velkost’ A B c D H zat'azenie Velkost’ A B c D H zat'azenie
(mm) | (mm) |(mm) |(mm) [(mm) (kN) (mm) | (mm) |(mm) |(mm) [(mm) (kN)
01 80 80 50 50 13 12,50 16 230 | 180 | 200 | 150 15 150,00
02 105 | 80 75 50 13 18,75 17 280 | 180 | 250 | 150 15 187,50
03 130 80 100 50 13 25,00 18 330 180 | 300 | 150 15 225,00
04 165 | 80 125 | 50 13 31,25 19 430 | 180 | 400 | 150 15 300,00
05 180 | 80 150 | 50 13 37,50 20 230 | 230 | 200 | 200 15 200,00
06 105 | 105 | 75 75 13 28,10 21 330 | 230 | 300 | 200 15 300,00
07 130 | 105 | 100 | 75 13 37,50 22 430 | 230 | 400 | 200 | 15 400,00
08 180 | 105 | 150 | 75 13 52,65 23 280 | 280 | 250 | 250 | 15 312,50
09 230 | 105 | 200 75 13 75,00 24 330 | 280 | 300 | 250 15 375,00
10 130 | 130 | 100 | 100 | 13 50,00 25 430 | 280 | 400 | 250 | 15 500,00
11 180 | 130 | 150 | 100 | 13 75,00 26 530 | 280 | 500 | 250 | 15 625,00
12 230 | 130 | 200 | 100 | 13 100,00 27 330 | 330 | 300 | 300 | 15 450,00
13 280 | 130 | 250 | 100 13 125,00 28 430 | 330 | 400 | 300 | 15 600,00
14 330 | 130 | 300 | 100 13 150,00 29 530 | 330 | 500 | 300 15 750,00
15 180 180 | 150 | 150 15 112,50 30 430 | 430 | 400 | 400 15 800,00
Poznamka:

= Ako protidoska sa bezne pouziva hladeny nerezovy plech. Méze sa taktiez pouzit’ dalSia teflonova
doska.

= Treci koeficient je < 0,05 (mazany povrch).

= Kizna doska méze byt pripevnena zvarom k OK. Je vSak nutné chranit teflonovu vrstvu pred
poskodenim.

= Teflonové kizné dosky mdzu byt vyrobené v réznych rozmeroch a hrubkach ocelovej zakladne
a teflonovej vliozky. Minimalna celkova hrubka je 8 milimetrov.

= Pracovna teplota by nemala prekrocit 150 °C.

Doplnky:

= Dosky méZu byt vybavené obmedzovaémi pohybu

= Valcové alebo sférické podlozky umoznujuce naklananie
= Specialne dopinky podla poziadaviek zakaznika
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2138.2

Kizné dosky PTFE - typ 2

A
C
=
T g 2
f &
> "
®
. (O |0 PTFE
i /
&k —T1—% R =
i ur N
N W0
E O
o A B c D 3 d E F G H Max.
Velkost zat'azenie
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (kN)
o1 200 130 100 100 14 170 100 - 13 50,00
02 250 130 150 100 14 220 100 - 13 75,00
03 300 130 200 100 14 270 100 - 13 100,00
04 400 200 300 100 14 370 140 15 13 150,00
05 260 180 150 150 18 220 140 - 15 112,50
06 310 180 200 150 18 270 140 - 15 150,00
07 410 270 300 150 18 370 190 20 15 225,00
08 510 270 400 150 18 470 190 20 15 300,00
09 330 230 200 200 23 280 180 - 17 200,00
10 430 230 300 200 23 380 180 - 17 300,00
11 530 330 400 200 23 480 230 25 17 400,00
12 380 280 250 250 23 330 230 - 17 312,50
13 430 280 300 250 23 380 230 - 17 375,00
14 530 380 400 250 23 480 280 25 17 500,00
15 450 330 300 300 27 390 270 - 17 450,00
16 550 450 400 300 27 490 330 30 17 600,00
17 650 450 500 300 27 590 330 30 17 750,00
Poznamka:

= Ako protidoska sa bezne pouziva hladeny nerezovy plech. Mdze sa taktiez pouzit dalSia teflonova
doska.

= Treci koeficient je < 0,05 (mazany povrch).

= Kluzna deska muize byt pfipeviiovana pomoci Sroubt k OK, nebo zakladu.

= Teflonové kizné dosky mézu byt vyrobené v réznych rozmeroch a hrubkach ocelovej zakladne
a teflonovej vliozky. Minimalna celkova hrubka je 8 milimetrov.

* Pracovna teplota by nemala prekrocit 150 °C.

Doplnky:

= Dosky moézu byt vybavené obmedzova&mi pohybu

= Valcoveé alebo sférické podlozky umozfujuce naklananie
= Specialne dopinky podla poZiadaviek zakaznika
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2139

Kizné dosky grafitobronzové

Material

Zakladnym komponentom je vostina vyrabana z bronzu a primesi dalSich kovovych prvkov (Pb, Zn .. .).
Vkladané lubrikacné elementy su z grafitu s obsahom malého mnozstva kovov, oxidov kovov a pod.

Pouzitie

Su urené pre kompletaciu loZiskovych stojanov, pre pohybujice sa zariadenia s malou rychlostou
pohybu, pracujucich pri vysokych prevadzkovych teplotach.

Montaz

Grafitobronzové dosky sa dodavaju pripevnené na zakladovej deske. Pata podpery je vybavend ple-
chom z nehrdzavejucej ocele. Pokial dodavka nezahffia celu zostavu je nutné stojan podpery takto
doplnit.

Tvary

Tento typ uloZenia sa dodava v réznom tvarovom prevedeni - $tvorcové, obdiZnikovité, kruhové
a v prevedeni ako loziskova vlozka.

Vlastnosti

- Nizky treci koeficient 0,04 — 0,09 (podla zatazZenia).

- Rychlost posunu musi byt niZ3ia nez 2,5 m/s.

- Maximalne pracovné zatazenie je 15 MPa.

- Teplotné rozmedzie je vefmi Siroké a dosahuje vysokych hodnét.

Objednavka: | Nazov Kod dielu | Velkost | Zatazenie | Pocet kusov
Priklad: | Klzna doska grafitobronzova 21391 8 170 kN 1
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2139.1

Kizné dosky grafitobronzové Typ 1

A
I C
N
 ———
D 10x10| {]°6°6%6%6°6%6°°]
oeveeeaeoeedl | alm Grafitobronz
© 000 000 /
QQOOOQOQ QQ © o
e © © o © o of] IR AT
C |
<
-
Velkost A B (o3 D H Pocet !Wa)_(.
(mm) (mm) (mm) (mm) (mm) elementov | zat'azenie (kN)
01 90 90 50 50 22 1 37,50
02 115 90 75 50 22 1 56,25
03 140 90 100 50 22 1 75,00
04 190 90 150 50 22 1 112,50
05 115 115 75 75 22 1 84,35
06 140 115 100 75 22 1 112,50
07 190 115 150 75 22 1 168,75
08 240 115 200 75 22 1 225,00
09 340 115 300 75 22 2 337,50
10 140 140 100 100 24 1 150,00
11 190 140 150 100 24 1 225,00
12 240 140 200 100 24 1 300,00
13 340 140 300 100 24 2 450,00
14 190 190 150 150 24 1 337,50
15 240 190 200 150 24 1 450,00
16 340 190 300 150 24 2 675,00
17 440 190 400 150 24 2 900,00
18 240 240 200 200 26 1 600,00
19 340 240 300 200 26 2 900,00
20 440 240 400 200 26 2 1200,00
21 540 240 500 200 26 3 1500,00
Poznamka:

= Typicka zostava s protidoskou z hladeného nerezového plechu. V pripade, Ze sa uloZenie instaluje
vo vertikalnej polohe, prichyti sa k podkladu skrutkami so zapustenou hlavou.

= Koeficient trenia je < 0,1

= Klznd doska méze byt pripevnena zvarom k OK.

= Grafitobronzové dosky mézu byt vyrobené v réznych rozmeroch a hrubkach ocelovej zakladne
a grafitobronzovej vlozky. Minimalna celkova hrubka je 15 milimetrov.

= Pracovna teplota az do 600 °C.

Doplnky:

= Dosky mbézu byt vybavené obmedzova&mi pohybu
" \v/alcové alebo sférické podlozky umoznujuce naklananie
= Specialne doplnky podla poziadaviek zakaznika
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2139.2

Kizné dosky grafitobronzové Typ 2

A
T C
N|
| 1 AU
4 -4
/@ o © ¢ © © © o of] =
. ®b 090600000000003
Grafitobronz 0%%%%0%%%]| | Al |m
/ @ 10X10 'eoeoooooeoeoooo
- © © 06 © © © ©
7: Llo © 06 6 © © g of]
{dr 11 ¢ — 1 ©
<
Velkost A B Cc D od E F G H Pocet Max. zat'azenie
(mm) | (mm) | (mm) (mm) (mm) (mm) (mm) | (mm) | (mm) | elementov (kN)
01 120 90 50 50 14 90 60 - 22 1 37,50
02 145 90 75 50 14 115 60 - 22 1 56,25
03 170 90 100 50 14 140 60 - 22 1 75,00
04 220 90 150 50 14 190 60 - 22 1 112,50
05 145 115 75 75 14 115 85 - 22 1 84,30
06 170 115 100 75 14 140 85 - 22 1 112,50
07 220 115 150 75 14 190 85 - 22 1 168,75
08 270 115 200 75 14 240 85 - 22 1 225,00
09 210 140 100 100 18 170 100 - 24 1 150,00
10 260 140 150 100 18 220 100 - 24 1 225,00
11 310 140 200 100 18 270 100 - 24 1 300,00
12 360 140 250 100 18 320 100 - 24 1 375,00
13 280 190 150 150 23 230 140 - 26 1 337,50
14 330 190 200 150 23 280 140 - 26 1 450,00
15 430 280 300 150 23 380 180 25 26 2 675,00
16 350 240 200 200 27 290 180 - 29 1 600,00
17 400 240 250 200 27 340 180 - 29 2 750,00
18 450 350 300 200 27 390 230 30 29 2 900,00
19 550 350 400 200 27 490 230 30 29 2 1200,00
20 420 290 250 250 33 350 220 - 29 2 937,50
21 520 420 350 250 33 450 280 35 29 2 1312,50
22 570 470 400 250 33 500 330 35 29 4 1500,00
Poznamka:

= Typicka zostava s protidoskou z hladeného nerezového plechu. V pripade, Ze sa uloZenie instaluje
vo vertikalnej polohe, prichyti sa k podkladu skrutkami so zapustenou hlavou.

= Koeficient trenia je < 0,1

= Klzna doska sa pripeviuje skrutkami k OK, alebo zakladu.

= Grafitobronzové dosky moézu byt vyrobené v réznych rozmeroch a hrubkach ocelovej zakladne
a grafitobronzovej vliozky. Minimalna celkova hrubka je 15 milimetrov.

= Pracovna teplota az do 600 °C.

Doplnky:

= Dosky moézu byt vybavené obmedzovacmi pohybu
= Valcove alebo sférické podlozky umoziujuce naklananie
= Specialne doplnky podla poZiadaviek zakaznika
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Zavesny strmen

I ‘; —
o
<
| N\
o Potrubia [} A B L E Zat'azenie
Velkost’ DN
mm mm mm mm mm mm kN
1 15 21,3 11,2 59 46 25 3 2,75
2 20 26,7 11,5 68 52 25 3 2,75
3 25 334 11,5 75 55 30 4 2,75
3a 32 42,2 11,5 90 65,5 30 4 2,75
4 40 48,3 11,5 98 70 30 4 2,75
5 50 60,3 11,5 110 76 30 4 2,75
6 65 76,1 13,5 139 98 35 4 4,50
7 80 88,9 13,5 156 108 35 4 4,50
8 100 114,3 17,5 185 124 35 4 5,50
8a 125 139,7 17,5 216 142 35 4 5,50
9 150 168,3 21,5 251 162 40 4 7,50
10 200 2191 21,5 306 192 50 4 8,50
Pouzitie
Pre zavesenie neizolovaného potrubia
Priklad: 2220 + 2321
Objednavka: | Nazov Kod dielu | @ Potrubia Velkost Zatazenie | Pocet kusov
Priklad: | Zavesny strmen 2220 60,3 5 2 kN 10
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2221

Zavesny strmen so svornikom

o Potrubia A E M z L T t Zat'azenie
Velkost' | DN [
mm mm mm mm mm mm mm mm kN
1 15 21,3 75 61 34 11.5 25 3 M8 9.5 2,75
2 20 26,7 92 75 39 1.5 25 3 M8 9.5 2,75
3 25 33,4 99 79 46 1.5 25 3 M8 9.5 2,75
3a 32 42,2 109 84 55 11.5 25 3 M8 9.5 2,75
4 40 48,3 118 90 61 11.5 25 3 M8 9.5 2,75
5 50 60,3 128 95 73 11.5 25 3 M8 9.5 2,75
6 65 73,02 155 112 95 13.5 35 5 M10 | 11.5 5,00
7 80 88,9 170 120 110 13.5 35 5 M10 | 11.5 5,00
8 100 114,3 202 139 135 17.5 35 5 M10 | 11.5 6,50
8a 125 141,3 233 157 162 17.5 35 5 M12 | 13.5 6,50
9 150 168,3 263 173 189 21.5 40 5 M12 | 13.5 9,00
10 200 2191 326 211 240 25.5 45 5 M16 | 17.5 9,00

Pouzitie

Pre zavesenie neizolovaného potrubia
Priklad: 2221 + 2322

Objednavka: | Nazov Kod dielu | @ Potrubia | Velkost | Zatazenie | Pocet kusov
Priklad: | Zavesny strmefi so svornikom | 2221 48,3 4 1 kN 5

6.24



2222

Blls MACROFLEX SLOVAKIA

Zavesny strmen so svornikom

M
Y4 L -
= | _| L _ ]
: -~ sl
L -1 B *./
<
|
Q
<
|_
o Potrubi A E M VA L T t Zat'azenie
Velkost’ DN 2
mm mm mm mm mm mm mm mm kN
1 15 21,3 125 111 34 1.5 25 3 M8 9,5 2,75
20 26,7 142 125 39 11.5 25 3 M8 9,5 2,75

3 25 334 149 129 46 1.5 25 3 M8 9,5 2,75

3a 32 42,2 159 134 55 11.5 25 3 M8 9,5 2,75

4 40 48,3 168 140 61 1.5 25 3 M8 9,5 2,75

5 50 60,3 228 195 73 11.5 25 3 M8 9,5 2,75

6 65 73,02 255 212 95 13.5 35 5 M10 11,5 5,00

7 80 88,9 270 220 110 13.5 35 5 M10 11,5 5,00

8 100 114,3 302 239 135 17.5 35 5 M10 11,5 6,50

8a 125 141,3 333 257 162 17.5 35 5 M12 13,5 6,50

9 150 168,3 363 273 189 21.5 40 5 M12 13,5 9,00

10 200 2191 426 311 240 25.5 45 5 M16 17,5 9,00
Pouzitie
Pre zavesenie neizolovaného potrubia
Priklad: 2222 + 2322

Objednavka: | Nazov Kod dielu | @ Potrubia Velkost Zatazenie | Pocet kusov

Priklad: | Zavesny strmen so svornikom 2221 48,3 4 1 kN 5
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2224

Objimka s dvomi skrutkami

Pouzitie

2|
s

Na uchytenie neizolovanych potrubi.

Montaz

Zavesenie potrubia pomocou kovaného oka a tiahla.

Prevedenie

Lahké, Standardné a tazkeé.

Material

Uhlikova ocel pre teploty do 350 °C
Legovana ocel typu 1Cr-0,5Mo pre teploty od 350 °C do 550 °C
Legovana ocel typu 2,5Cr-1Mo pre teploty od 550 °C do 600 °C
Iné druhy materialov na objednavku

Objednavka:

Nazev

Kod dielu

@ Potrubia

Velkost

Teplota

Zatazenie

Pocet kusov

Priklad:

Objimka s dvomi skrutkami

2224-H

139,7

2a

300 °C

1 kN

5
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2224 - N

Standardné prevedenie

Vefikost | DN o Potrubie C H L d ExF S Skrutky Zat'azenie | Hmotnost’
mm mm mm mm mm mm mm kN kg

1 15 21,3 13 34 94 9,5 30x4 15 M8 2,50 0,2

2 20 26,7 13 36 98 9,5 30x4 15 M8 2,50 0,3

3 25 33,4 16 39 110 | 1,5 | 30x6 15 M10 3,50 0,5
3a 32 42,2 16 43 118 | 11,5 | 30x6 15 M10 3,50 0,6
4 40 48,3 19 47 132 | 13,5 | 60x6 20 M12 5,50 1,0
5 50 60,3 19 53 144 | 13,5 | 60x6 20 M12 5,50 1,1

6 65 73,02 25 63 176 | 17,5 | 60x6 25 M16 8,00 1,5
7 80 88,9 25 71 192 | 17,5 | 60x6 25 M16 8,00 1,7
8 100 114,3 32 90 244 | 21,5 | 60x8 25 M20 10,00 3,0

8a 125 141,3 32 103 | 270 | 21,5 | 60x8 25 M20 10,00 3,5
9 150 168,3 32 125 | 314 | 21,5 | 80x 10 25 M20 12,00 55
10 200 2191 32 155 | 374 | 21,5 | 80x 10 25 M20 14,50 6,7
11 250 273 32 190 | 444 | 21,5 | 80x12 30 M20 14,50 9,5
12 300 323,9 32 210 | 484 | 21,5 | 80x 12 30 M20 16,50 10,5
13 350 355,6 32 240 | 544 | 21,5 |100x 15| 30 M20 16,50 17,5
14 400 406,4 32 265 | 594 | 21,5 |100x15| 30 M20 16,50 19,0
15 450 457,2 38 290 | 656 | 25,5 [100x 15| 30 M24 18,75 22,0
16 500 508 38 320 | 716 | 25,5 |100x 15| 30 M24 18,75 24,0
17 600 609,6 38 395 | 866 | 25,5 |100x20| 30 M24 23,00 38,0
18 700 71,2 38 450 | 976 | 255 [100x20| 30 M24 23,00 43,0
19 750 762 38 475 | 1026 | 255 [150x 20| 30 M24 27,50 67,0
20 800 812,8 38 500 | 1076 | 25,5 |150x20| 30 M24 27,50 71,0
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2224 - L

Lahké prevedenie

o Potrubia Cc H L d ExF S Zat'azenie | Hmotnost’
Velkost' | DN Skrutky

mm mm mm mm mm mm mm kN kg

15 21,3 13 30 86 9,5 25x3 15 M8 2,00 0,1

20 26,7 13 33 92 9,5 25x3 15 M8 2,00 0,2

3 25 33,4 13 36 98 9,5 30x3 15 M8 2,00 0,2
3a 32 42,2 13 40 106 9,5 30x3 15 M8 2,00 0,3
4 40 48,3 16 45 122 11,5 30x5 15 M10 3,00 0,4
5 50 60,3 16 51 134 11,5 30x5 15 M10 3,00 0,5
6 65 73,02 19 62 162 13,5 40 x 6 20 M12 4,25 0,9
7 80 88,9 19 70 178 13,5 40 x 6 20 M12 4,25 1,1
8 100 114,3 25 85 220 17,5 50 x 6 25 M16 5,00 1,6
8a 125 141,3 25 100 250 17,5 50x 6 25 M16 5,00 2,0
9 150 168,3 25 118 286 17,5 50x 8 25 M16 6,00 2,7
10 200 219,1 25 144 338 17,5 50x 8 25 M16 6,00 3,1
11 250 273,0 32 177 418 21,5 | 60x 10 25 M20 9,00 5,5
12 300 323,9 32 203 470 21,5 | 60x10 25 M20 9,00 6,3
13 350 355,6 32 227 518 21,5 | 70x 12 25 M20 12,00 9,5
14 400 406,4 32 253 570 21,5 | 70x 12 25 M20 12,00 10,5
15 450 457,2 32 279 622 21,5 | 80x12 25 M20 13,00 14,0
16 500 508,0 32 322 708 21,5 | 80x15 25 M20 15,00 19,0

2224 - H

Tazké prevedenie

o Potrubia [ C H L d ExF S Skrut- | Zatazenie | Hmotnost’
Vefkost' | DN mm mm mm mm mm mm mm ky kN kg

80 88,9 32 81 226 | 21,50 60x8 30 M20 13,50 3,0
2 100 114,3 38 100 276 25,50 80x 10 30 M24 20,00 55
2a 125 141,3 38 115 306 25,50 80x 10 30 M24 20,00 6,0
3 150 168,3 38 135 346 25,50 80x 12 30 M24 25,00 7,5
4 200 2191 38 175 426 25,50 | 100 x 15 30 M24 28,00 13,5
5 250 273,0 38 205 486 25,50 | 100 x 15 30 M24 28,00 15,5
6 300 323,9 47 260 614 33,00 | 100 x 20 30 M30 33,00 26,0
7 350 355,6 a7 275 644 33,00 | 100 x 20 30 M30 33,00 28,0
8 400 406,4 a7 300 694 33,00 | 100 x 20 30 M30 33,00 30,0
9 450 457,2 47 330 754 33,00 | 150x 20 30 M30 37,50 48,0
10 500 508,0 47 355 804 33,00 | 150 x 20 30 M30 37,50 51,0
11 600 609,6 47 435 964 33,00 | 150x 25 30 M30 44,00 71,0
12 700 71,2 47 485 1064 | 33,00 | 150x 25 30 M30 44,00 82,0
13 750 762,0 47 510 1114 | 33,00 | 150 x 25 30 M30 44,00 89,0
14 800 812,8 47 535 1164 | 33,00 | 150 x 25 30 M30 44,00 93,0
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2229

Objimka s tromi skrutkami

Pouzitie

Vhodné na uchytenie potrubia s izolaciou.

Montaz

Zavesenie potrubia pomocou kovaného oka a tiahla.

Prevedenie

Lahké, stredné a tazkeé

Material

Uhlikova ocel pre teploty do 350° C

Legovana ocel typu 1Cr — 0,5Mo pre teploty od 350 °C do 550 °C
Legovana ocel typu 2,5Cr — 1Mo pre teploty od 555 °C do 600 °C
Iné druhy materidlov podla poZiadaviek zakaznika

Poznamka

V pripade, Ze poZadované zatazenie prekracuje hodnoty uvedené v tabulkach je nutné zadat svetlost
potrubia, hrubku izolacie, pracovnu teplotu a zatazenie.

Objednavka: | Nazov Kod dielu @ Potrubia | Velkost | Teplota H Zatazenie | Pocet ks
Priklad: | Objimka s tromi skrutkami | 2229-N 273 11 400 °C | 285 1,8 kN 2
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2229 - N

Standardné prevedenie

Verkost | DN o Potrubia | C X H L d ExF S Skrutky | Zat'azenie | Hmotnost’
mm mm [ mm | mm | mm mm mm mm mm kN kg
1 15 21,3 16 34 67 133 | 11,5 30x6 15 M10 4,00 0,5
2 20 26,7 16 38 71 141 | 11,5 30x6 15 M10 4,00 0,6
3 25 334 16 41 74 147 11,5 30x6 15 M10 4,00 0,7
3a 32 42,2 16 43 76 151 | 1156 30x6 15 M10 4,00 0,8
4 40 48,3 25 50 89 189 | 17,5 | 60x6 25 M16 8,00 1,7
5 50 60,3 25 56 105 211 17,5 60 x 6 25 M16 8,00 2,0
6 65 76,1 32 70 121 255 21,5 60 x 8 25 M20 12,50 3,2
7 80 88,9 32 78 | 130 | 272 | 21,5 | 60x8 25 M20 12,50 3,5
8 100 114,3 32 90 | 141 | 295 | 21,5 | 60x8 25 M20 12,50 3,7
8a 125 141,3 32 | 103 | 155 | 322 | 21,5 | 60x8 25 M20 12,50 4,2
9 150 168,3 32 | 135 | 195 | 406 | 21,5 | 80x12 | 25 M20 17,50 8,5
10 200 219,1 32 | 160 | 220 | 456 | 21,5 | 80x12 | 25 M20 17,50 9,5
1 250 273,0 38 | 205 | 265 | 546 | 255 | 100x15| 30 M24 25,00 17,0
12 300 323,9 38 230 | 290 596 25,5 | 100x 15| 30 M24 25,00 19,0
13 350 355,6 38 270 | 330 676 25,5 | 100x20 | 30 M24 28,50 28,0
14 400 406,4 38 | 295 | 355 | 726 | 25,5 | 100x20 | 30 M24 28,50 30,0
15 450 4572 38 | 320 | 380 | 776 | 25,5 | 100x20 | 30 M24 28,50 33,0
16 500 508,0 38 | 350 | 410 | 836 | 25,5 | 150x20 | 30 M24 31,00 52,0
17 600 609,6 38 | 400 | 460 | 936 | 25,5 | 150x20 | 30 M24 32,50 59,0
18 700 711,2 38 | 450 | 510 | 1036 | 25,5 | 150x20 | 30 M24 32,50 67,0
19 750 762,0 47 510 | 588 | 1192 | 33,0 | 150x25 | 30 M30 42,50 95,0
20 800 812,8 47 535 | 613 | 1242 | 33,0 | 150x 25| 30 M30 42,50 99,0
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2229 - L

Lahké prevedenie

Velkost | DN o Potrubia | C X H L d ExF S Skrutky | Zat'azenie | Hmotnost’
mm mm | mm [ mm | mm mm mm mm mm kN kg
15 21,3 13 29 59 114 9,5 25x4 15 M8 3,00 0,3
20 26,7 13 32 62 120 9,5 25x4 15 M8 3,00 0,3
3 25 334 16 36 69 137 11,5 30x4 15 M10 3,50 0,4
3a 32 42,2 16 40 73 | 145 | 11,5 30x4 15 M10 3,50 0,5
4 40 48,3 19 50 9 | 178 | 13,5 30x6 20 M12 5,00 0,8
5 50 60,3 19 56 96 | 190 | 13,5 30x6 20 M12 5,00 0,9
6 65 73,02 25 65 | 108 | 223 | 17,5 50 x 6 25 M16 6,50 1,8
7 80 88,9 25 74 117 | 241 17,5 50x 6 25 M16 6,50 21
8 100 114,3 25 85 | 128 | 263 | 17,5 50 x 6 25 M16 6,50 2,3
8a 125 141,3 25 | 100 | 143 | 293 | 17,5 50 x 6 25 M16 6,50 2,5
9 150 168,3 25 | 118 | 161 | 329 | 17,5 60x 8 25 M16 8,00 4,2
10 200 2191 32 | 150 | 202 | 416 | 21,5 | 60x10 25 M20 10,00 5,8
11 250 273 32 | 185 | 237 | 486 | 21,6 | 70x 12 25 M20 12,00 9,6
12 300 323,9 32 213 | 265 | 542 21,5 70x12 25 M20 12,00 10,5
13 350 355,6 38 | 244 | 304 | 624 | 255 | 80x 15 30 M24 16,50 16,5
14 400 406,4 38 | 272 | 332 | 680 | 255 | 80x15 30 M24 16,50 18,0
15 450 457,2 38 297 | 357 | 730 25,5 | 100 x 15 30 M24 20,00 24,0
16 500 508 38 | 325 | 385 | 786 | 25,5 | 100x15| 30 M24 20,00 26,0
2229 - H
Tazké prevedenie
Velkost | DN o Potrubia | C X H L d ExF S Skrutky | Zat'azenie | Hmotnost’
mm mm [ mm [ mm | mm | mm mm mm mm kN kg
80 88,9 38 95 | 155 | 326 | 255 | 80x12 30 M24 25,00 7,3
2 100 114,3 38 | 108 | 168 | 352 | 255 | 80x12 30 M24 25,00 7,8
2a 125 141,3 38 | 125 | 185 | 386 | 255 | 80x12 30 M24 25,00 8,5
3 150 168,3 47 | 155 | 233 | 482 33 | 100x 15 30 M30 35,00 15,0
4 200 219,1 47 185 | 263 | 542 33 100 x 15 30 M30 35,00 17,0
5 250 273,0 47 235 | 313 | 642 33 100 x 20 42 M30 50,00 26,0
6 300 323,9 47 260 | 338 | 692 33 100 x 20 42 M30 50,00 28,0
7 350 355,6 56 280 | 370 | 762 39 150 x 20 42 M36 57,00 52,0
8 400 406,4 56 305 | 395 | 812 39 150 x 20 42 M36 57,00 56,0
9 450 457,2 56 | 360 | 450 | 922 39 | 150x25 | 42 M36 57,00 75,0
10 500 508,0 56 | 390 | 480 | 982 39 | 150x25 | 42 M36 60,00 80,0
1 600 609,6 56 | 440 | 530 | 1082 | 39 | 180x25 | 42 M36 65,00 105,0
12 700 711,2 56 | 490 | 580 | 1182 | 39 | 180x25 | 42 M36 65,00 115,0
13 750 762,0 56 | 520 | 610 | 1242 | 39 | 180x30 | 42 M36 85,00 145,0
14 800 812,8 56 | 545 | 635 | 1292 | 39 | 180x30 | 42 M36 85,00 151,0
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Hrubka izolacie potrubia

V tabulke su uvedené maximalne pripustné hrubky tepelnej izolacie potrubia pri objimkach 2229, vo
vztahu k rozmeru H.

Hrubka tepelnej izolacie v mm..

DN 2229 -L . ; 2229 - N . } 2229 - H '
(Lahké prevedenie) | (Standardné prevedenie) | (Tazké prevedenie)
15-20 40 40 -
25-32 45 45 -
40 - 50 50 50 -
65 55 65 -
80 -100 55 65 75
125 55 65 80
150 60 80 110
200 70 80 110
250 75 100 125
300 80 100 125
350 - 400 100 120 140
450 - 500 100 120 170
600 — 700 - 120 170
750 — 800 - 150 170

V pripade, ze potrubie ma byt vybavené hrubSou vrstvou tepelnej izolacie, ako je pripustné podla
tabulky, musi byt hodnota H zva&Sena o rozdiel medzi tabulkovym udajom a skuto¢ne pouzitou hrub-
kou.

Pri objednavani je nevyhnutné uviest hribku izolacie, alebo poziadavku na rozmer H.

Korekény faktor povoleného maximalneho zat'azenia v zavislosti na teplote

Teplota (°C)
Material objimky: <300 350 370 450 500 538 570 600
Uhlikova ocel 1 0,85 0,70 - - - - -
leg. ocel 1Cr-0,5Mo - - 1 0,85 0,75 0,55 - -
leg. ocel 2,5Cr-1Mo - - - - - - 0,5 -
Nerezova ocel (Tp 304) 1 1 1 0,90 0,85 0,80 0,70 0,55
Nerezova ocel (Tp 316) 1 1 1 1 0,95 0,90 0,85 0,70
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2240

Objimky pre zvislé potrubia

Pouzitie

Uchytenie zvislych potrubi.

Typy

Typ 1

Styri rovnocenné skrutky, dve vnutorné

a dve vonkajsie pre zavesenie objimky o o | : | o O
| |
Typ 2 A

$tyri vnutorné a dve vonkajSie skrutky. TYP 2

Tvp 3 o | | .0

Styri vnutorné a dve vonkajsie skrutky, objimka zosilnena ' A
vystuhami.
TYI‘D 3
&) | | | ©
| | |
Vol'ba typu

Pre vlastny vyber vhodného prevedenia pouzite diagram na nasledujucej strane.

1. V spodnej lavej Casti grafu vyhladajte prieseCnik priemeru potrubia a pozadovanej rozteCe
zavesnych skrutiek A.

2. Na vertikalnu os vynesenu z tohto bodu premietnite udaj o zatazeni z hornej pravej Casti grafu.
Vhodné prevedenie potrubnej objimky najdete v tomto novom prieseCniku, alebo na najblizSej
vys§sej krivke.

3. Udaj o zatazZeni je urdujuci aj pre priemer pouZitych skrutiek. Aj v tomto pripade sa voli najblizsi
vySSi rozmer.

Objednavka: | Nazov Kaéd dielu @ Potrubia A Velkost | Teplota | Zatazenie | Pocet ks
Priklad: | Objimka pre zvislé potrubia | 2240 273 750 19 400 °C 26 kN 2
Poznamka:

Standardizované prevedenia objimok 2240 st uvedené na nasledujucich stranach. Ostatné a $pecialne
prevedenia na objednavku.
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Graf prevedenia objimok 2240
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Objimky pre zvislé potrubia 2240

[}
(0]

o
©

Max. zatazenie (kN) pri A (mm)

DN Vel. | Typ E F S C | Skrutka

mm | mm mm mm M 300 450 600 750 900 1050 | 1200 | 1350 | 1500
80 1 1 80 10 20 19 12 5,50 4,00 3,00 2,25 - - - - -
80 2 1 100 12 25 25 16 10,50 | 7,75 5,25 3,50 - - - - -
80 3 1 100 20 25 32 20 - 14,50 | 10,00 | 8,00 - - - - -
80 4 2 150 20 30 32 20 - 27,00 | 17,75 | 14,00 | 11,50 - - - -
100 5 1 80 12 20 19 12 6,70 4,85 3,75 2,75 - - - - -
100 6 1 100 15 25 25 16 - 10,50 | 7,25 4,75 - - - - -
100 7 1 125 20 30 32 20 - 21,00 | 15,50 | 12,50 | 9,00 - - - -
100 8 2 150 20 30 32 20 - 29,50 | 20,00 | 15,50 | 12,00 - - - -
150 9 1 100 12 20 19 12 - 9,75 6,50 4,25 3,00 - - - -
150 10 1 100 15 25 25 16 - 12,50 | 8,25 5,50 4,00 - - - -
150 11 1 125 20 30 32 20 - - 17,00 | 13,00 | 10,00 | 7,50 - - -
150 12 2 150 25 30 38 24 - - 37,50 | 29,50 | 24,00 | 20,25 - - -
200 13 1 100 15 25 25 16 - 14,00 | 9,00 6,50 4,25 - - - -
200 14 1 100 20 30 32 20 - - 14,00 | 10,00 | 8,00 6,00 - - -
200 15 2 150 20 30 38 24 - - 25,00 | 17,50 | 14,00 | 11,00 - - -
200 16 2 150 25 30 38 24 - - 45,50 | 32,50 | 25,50 | 21,50 - - -
250 17 1 100 15 25 25 16 - - 10,00 | 7,25 5,00 - - - -
250 18 1 125 20 30 32 20 - - 20,50 | 15,50 [ 13,00 | 9,50 - - -
250 19 2 150 25 30 38 24 - - 50,00 | 32,50 | 25,50 | 21,00 - - -
250 20 2 200 25 40 47 30 - - - 61,00 | 50,00 | 37,50 | 30,00 - -
300 21 1 100 15 25 25 16 - - 12,00 | 8,25 5,50 4,50 - - -
300 22 2 150 20 30 32 20 - - - 21,50 | 17,00 | 13,00 | 10,00 - -
300 23 2 150 25 30 38 24 - - - 37,50 | 30,00 | 25,00 | 20,00 - -
300 24 2 200 25 40 47 30 - - - 72,50 | 53,00 | 39,00 | 32,00 - -
350 25 1 100 20 30 32 20 - - - 13,00 | 10,00 | 7,75 5,75 - -
350 26 2 150 25 30 38 24 - - - 40,00 | 33,00 | 26,50 | 21,50 | 18,00 -
350 27 2 200 30 40 47 30 - - - - 60,00 | 51,00 | 40,00 | 33,00 -
400 28 1 125 20 30 32 20 - - - 19,00 | 16,00 | 12,50 | 9,25 - -
400 29 2 150 25 30 38 24 - - - - 39,00 | 30,00 | 23,00 | 20,00 -
400 30 2 200 35 42 56 36 - - - - 100,00 | 81,00 | 64,50 | 50,00 -
450 31 2 150 20 30 38 24 22,00 | 16,00 | 13,00 | 10,50 -
450 32 2 200 25 40 47 30 71,00 | 51,50 | 37,50 | 30,00 | 26,00
450 33 2 200 35 42 56 36 - 87,00 | 66,50 | 55,00 | 44,50
500 34 2 150 20 30 38 24 24,00 | 17,00 | 13,50 | 11,00 | 9,00
500 35 2 200 25 40 47 30 - 61,00 | 46,00 | 38,50 | 33,00
500 36 2 250 35 42 56 36 - 110,00 | 89,00 | 73,50 | 60,00
600 37 2 175 20 30 38 24 - 27,50 | 21,50 | 17,00 | 13,50
600 38 2 200 25 40 47 30 - 73,50 | 55,00 | 43,00 | 37,50
600 39 2 250 35 42 56 36 - - 107,50 | 84,00 | 68,50
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2251

Strmen z plochej ocele

Velkost DN o Potrubia | Ocel plocha A B C D H
mm mm mm mm mm mm mm
15 21,3 30x6 70 110 25 11,5 23
20 26,7 30x6 75 115 31 11,5 29
3 25 33,4 35x6 85 135 38 11,5 35
3a 32 42,2 35x6 95 145 a7 11,5 44
4 40 48,3 60 x 6 110 170 53 13,5 50
5 50 60,3 60 x 6 140 200 65 13,5 62
6 65 76,1 60 x 6 155 215 77 13,5 75
7 80 88,9 60 x 6 170 240 93 15,5 91
8 100 114,3 60 x 8 196 266 118 15,5 116
8a 125 139,7 60 x 8 222 292 146 15,5 144
9 150 168,3 60 x 8 250 320 174 15,5 171
10 200 2191 60 x 8 312 382 225 17,5 222
11 250 273,0 80x 10 375 445 279 17,5 276
12 300 323,9 80x 10 416 486 330 17,5 327
13 350 355,6 80 x12 460 530 362 19,5 359
14 400 406,4 80 x 12 514 584 412 19,5 409
15 450 457,2 80 x12 565 635 463 19,5 460
16 500 508,0 80 x 12 617 687 514 19,5 511
Pouzitie
UloZenia a vedenia pre neizolované potrubia
Objednavka: | Nazov Kod dielu | @ Potrubia | Velkost | Pocet ks
Priklad: | Strmen z plochej ocele | 2251 273 11 2
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2252

Polo-objimka

Pouzitie

Zavesenie horizontalnych potrubi.

Typy

Typ A

Zakladné prevedenie.

Typ B

Polo-objimka zosilnena vystuhami.

Volba typu

Pre vlastny vyber vhodného prevedenia pouzite diagram na nasledujucej strane.

1. Vyhladajte priese¢nik pozadovanej roztece ty¢i ,A“ a maximalneho zatazenia. Vhodny vychodiskovy
profil potrubnej objimky najdete v tomto priese¢niku, alebo na najblizSej vysSej krivke.

2. Udaj o zataZeni je urdujuci aj pre priemer zavesnych zavitovych ty&i. Aj v tomto pripade sa voli
najblizsi vyssi rozmer.

Objednavka: | Nazov Kod dielu | @ Potrubia A Zatazenie | Pocet ks
Priklad: | Polo-objimka 2252 273 750 26 kN 2
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Graf pre vyber profilu objimok 2252
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2280

Strmen z kruhovej ocele

Velkost DN o Potrubie A B R Zavit Zatazenie | Hmotnost’
mm mm mm mm kN kg

15 21,3 24 40 35 M6 3,00 0,04

20 26,7 29 45 40 M6 3,00 0,05
3 25 33,4 36 50 40 M8 5,00 0,07
3a 32 42,2 45 50 40 M8 5,00 0,09
4 40 48,3 51 55 45 M10 7,00 0,17
5 50 60,3 64 70 55 M10 7,00 0,20
6 65 73,0 76 80 65 M12 10,00 0,30
7 80 88,9 92 90 65 M12 10,00 0,40
8 100 114,3 118 115 75 M12 10,00 0,50
8a 125 141,3 145 135 85 M12 10,00 0,70
9 150 168,3 172 155 95 M16 22,00 1,10
10 200 2191 223 180 95 M16 22,00 1,50
11 250 273,0 277 215 100 M20 35,00 2,50
12 300 323,9 328 245 105 M24 50,00 4,20
13 350 355,6 360 260 105 M24 50,00 4,50
14 400 406,4 411 285 105 M24 50,00 5,00
15 450 457,2 462 320 120 M24 50,00 5,50
16 500 508,0 512 350 120 M24 50,00 6,00
17 600 609,6 614 400 120 M24 50,00 7,00
18 750 762,0 766 475 120 M24 50,00 8,00

Pouzitie

Upevnenie potrubia ku konStrukciam.

Objednavka: | Nazov Kod dielu @ Potrubia Velkost | Teplota | Zatazenie | Pocet ks
Priklad: | Strmeni z kr. ocele 2280 273 11 520 °C 12 kN 10
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Strmen z kruhovej ocele - Fahky

Blls MACROFLEX SLOVAKIA

A
(' [ ) ( | ]
w 1 -2
Velkost DN o Potrubia A B R Zavit Zat'azenie
mm mm mm mm kN

15 21,3 23 42 17 M6 2,50
2 20 26,7 29 50 19 M6 2,50
3 25 33,4 36 62 24 M6 2,50
3a 32 42,2 43 71 24 M6 2,50
4 40 48,3 51 80 26 M8 3,50
5 50 60,3 63 91 26 M8 3,50
6 65 73,0 76 117 35 M10 5,50
7 80 88,9 91 130 35 M10 5,50
8 100 114,3 117 155 35 M10 5,50
8a 125 141,3 144 186 40 M10 5,50
9 150 168,3 172 213 40 M10 5,50
10 200 2191 223 264 40 M10 5,50
11 250 273,0 277 318 40 M10 5,50
12 300 323,9 328 378 50 M12 10,50
13 350 355,6 360 410 50 M12 10,50
14 400 406,4 411 470 60 M12 10,50
15 450 457,2 462 532 70 M16 11,50
16 500 508,0 515 585 70 M16 11,50

Pouzitie
Upevnenie potrubia / potrubi ku konstrukciam.
Objednavka: | Nazov Kod dielu @ Potrubia | Velkost | Teplota | Zatazenie |Pocet ks
Priklad: | Strmen s kr. ocele lahky 2281 273 11 200 °C 4 kN 6
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2297

Ulozenie valéekové

g —

N

w\/ﬁ

{] =
- — [ |
Typ A — zavesné Typ B — na zakladovej doske
m '
VAR
M ’ I
Ll , Il
N————"1

Typ C — zavesné Typ D — zavesné s pruzinami

Pouzitie

Umozhuje pohyb potrubia spésobeny ich teplotnou dilataciou.

Dopyt: | Nazov Kéd dielu | Typ | @ Potrubia | Teplota | ZataZenie | Pocet ks
Priklad: | Ulozenie valCekové 2297 B 273 400 °C 26 kN 2
Poznamka

Na zaklade informacii o pozadovanom zatazeni, posune a rozmeroch vam ponukneme ulozenie
vhodné pre zadané podmienky.
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2300 + 2310

Sedla

51 51 51

305

Pouzitie

Umoznuje pohyb potrubia spésobeny ich teplotnou dilataciou.

Dopyt: | Nazev Kod dielu | Typ | @ Potrubia | Teplota Zatazenie | Pocet ks
Priklad: | Sedlo 2305 N 273 150 °C 6 kN 2
Poznamka

Na zaklade informacii o0 pozadovanom zatazeni, posune a rozmeroch vam ponukneme ulozenie vhod-
né pre zadané podmienky.
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Sedla 2300 + 2310

Kéd | Typ | Vel. | DN Zat’ii‘enie ml;n mMm anr# msm Kod | Typ | Vel. DN Zat’ii‘enie mLm mMm imﬁ; msm
2300 N 1 20 5,25 26 | 40 25 4
2 25 5,25 28 | 45 25 4
3 40 5,25 28 | 53 25 4
4 50 5,25 28 | 59 25 4
5 65 5,25 28 | 66 25 5
6 80 5,25 28 | 75 25 5
7 100 8,00 28 | 86 25 6
8 150 8,00 32 | 117 25 6
2301 N 1 20 5,25 41 | 55 40 4 2302 | W 1 250 8 45 | 182 40 10
2 25 5,25 43 | 60 40 4 2 300 22,5 50 | 213 40 10
3 40 5,25 43 | 68 40 4 3 350 22,5 45 | 223 40 12
4 50 5,25 43 | 74 40 4 4 400 22,5 50 | 254 40 12
5 65 5,25 43 | 81 40 6 5 450 22,5 46 | 269 40 12
6 80 8,00 43 | 90 40 6 6 500 32,5 46 | 301 40 15
7 100 8,00 43 | 101 40 6 7 600 32,5 46 | 351 40 15
8 150 8,00 43 | 128 40 6 8 750 32,5 46 | 426 40 15
9 200 8,00 44 | 154 40 6 9 900 32,5 46 | 503 40 15
2303 N 1 20 5,25 51 | 65 50 4 2304 | W 1 250 22,5 55 | 192 50 10
2 25 5,25 53 | 70 50 4 2 300 22,5 60 | 223 50 10
3 40 8,00 53 | 78 50 5 3 350 22,5 55 | 233 50 12
4 50 8,00 53 | 84 50 6 4 400 22,5 60 | 264 50 12
5 65 8,00 53 | 91 50 6 5 450 32,5 51 | 276 50 15
6 80 8,00 55 | 100 50 6 6 500 32,5 56 | 311 50 15
7 100 8,00 55 | 114 50 6 7 600 32,5 56 | 361 50 15
8 150 8,00 57 | 142 50 6 8 750 32,5 56 | 436 50 15
9 200 8,00 54 | 164 50 8 9 900 32,5 56 | 513 50 20
2305 N 1 40 8,00 68 | 93 65 5 2306 | W 1 250 22,5 70 | 207 65 12
2 50 8,00 68 | 99 65 5 2 300 22,5 76 | 239 65 12
3 65 8,00 68 | 106 65 6 3 350 22,5 71 | 250 65 12
4 80 8,00 68 | 113 65 6 4 400 32,5 71 | 276 65 15
5 100 8,00 68 | 126 65 6 5 450 32,5 66 | 291 65 15
6 150 8,00 70 | 157 65 8 6 500 32,5 71 | 326 65 15
7 200 8,00 70 | 179 65 8 7 600 32,5 71 | 376 65 15
8 750 32,5 71 | 451 65 20
9 900 32,5 71 | 528 65 20
2307 | N 1 50 8,00 78 | 109 75 5 2308 | W 1 250 22,5 81 | 218 75 12
2 65 8,00 78 | 116 75 5 2 300 22,5 86 | 249 75 12
3 80 8,00 80 | 125 75 5 3 350 22,5 80 | 258 75 12
4 100 8,00 78 | 136 75 6 4 400 22,5 82 | 286 75 15
5 150 8,00 82 | 167 75 8 5 450 32,5 76 | 301 75 15
6 200 8,00 79 | 189 75 8 6 500 32,5 81 | 336 75 15
7 600 32,5 81 | 386 75 20
8 750 32,5 81 | 461 75 20
9 900 32,5 81 | 538 75 20
2309 N 1 100 8,00 103 | 161 100 8 2310 | W 1 250 22,5 106 | 243 100 12
2 150 8,00 108 | 193 100 8 2 300 22,5 111 | 274 100 12
3 200 8,00 104 | 214 100 8 3 350 32,5 102 | 280 100 15
4 400 32,5 107 | 311 100 20
5 450 32,5 101 | 326 100 20
6 500 32,5 106 | 361 100 20
7 600 32,5 106 | 411 100 20
8 750 32,5 106 | 486 100 20
9 900 32,5 106 | 563 100 20
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2321 az 2323

Zavitové tyce

ZAVIT PRAVY
V CELEJ DLZKE

-

} : : : : ; : | Q 2321
ZAVIT PRAVY FE—

.

T — 4 — — >~} = 2322
ZAVIT PRAVY ZAVIT LAVY
Iy — e I =l w| 2323
Velkost’ o tyce Zat'azenie (kN)

1 M12 5,75

2 M16 1,20

3 M20 18,00

4 M24 25,00

5 M30 41,00

6 M36 65,00

7 M42 85,00

8 M48 110,00

9 M56 150,00

10 M64 200,00

11 M72 260,00

12 M80 300,00

13 M90 350,00

Prevedenie 14 M100 450,00

Zavesenie potrubia

Prevedenie

2321 - Pravy zavit po celej dizke
2322 - Obidva konce s pravym zavitom
2323 - Jeden koniec s pravym, druhy s favym zavitom

Standardné v doporuéenych dizkach 500 mm — zavit po celej dizke, 750, 1000, 1250, 1500 a 1750 mm.
Dizka zavitovych éasti 250 mm.

Ty&e moézu byt volitelne realizované s inym typom zavitu, s inou dizkou zavitovych &asti a nestandard-
nych dizkach.

Objednavka: | Nazov Kod dielu | Vel. | Zavit Dizka Zatazenie | Pocet kusov
Priklad: | Zavitova ty¢ 2321 6 M36 1250 mm 50 kN 2
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2325

Zavitova ty€ s okom

%)
-
>
D Zat'azenie
Velkost’ 1)
mm kN
1 M 12 21 3,45
2 M 16 24 7,20
3 M 20 30 10,80
4 M 24 36 15,00
5 M 30 44 24,60
6 M 36 54 39,00

Pouzitie

Zavesenie potrubia pomocou skrutiek alebo ¢apov na strane jednej a napojenie na zavitovy prvok na
strane druhej. Priklad 2240 + 2331.

Provedeni

Standardné prevedenie s pravotodivym metrickym zavitom. Podla poZiadaviek je mozné dodat
aj s lavotoCivym zavitom alebo s inym typom zavitu.

Objednavka: | Nazov Kod dielu | Vel. | Zavit Dizka Zatazenie | Pocet kusov
Priklad: | Zavitova ty¢ s okom 2325 4 M24 1250 mm 10 kN 2
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2330

Spojka zavitovych tycCi

D D
- o
A e
) I = O
A — — = = = —
A B
| , A B (o3 D Zat'azenie Hmotnost’
Vetkost | om) | (mm) | (mm) | (mm) kN 2 (kg)
1 19 35 22 15 5,75 M12 0,07
2 24 45 28 20 12,00 M16 0,15
3 30 60 35 25 18,00 M20 0,30
4 36 75 42 30 25,00 M24 0,50
5 46 90 53 35 41,00 M30 1,00
6 53 110 61 40 65,00 M36 1,70
7 65 120 75 50 85,00 M42 2,50
8 75 125 87 50 110,00 M48 3,50
9 85 150 98 60 150,00 M56 6,00
10 95 170 110 65 200,00 M64 8,50

Pouzitie

Spojka zavitovych tyci

Prevedenie

Obe strany s pravotoCivym metrickym zavitom. Podfa poziadaviek je mozné dodat aj s inym typom
zavitu.

Objednavka: | Nazov Kod dielu | Vel. | Zavit | ZataZenie | Pocet kusov
Priklad: | Spojka zavitovych tyci 2330 5 M30 26 kN 2
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YAKY

Matica napinacia kovova

Y i ¥
| ‘ l
e : N
- [an] ‘
\ I | | J
AL
4]

, , B L Zat'azenie | Hmotnost’
Vefkost ? (mm) (mm) (kN) (ko)

1 M12 110 150 5,75 0,5

2 M16 110 150 12,00 0,5

3 M20 110 170 18,00 1,5

4 M24 110 170 25,00 1,5

5 M30 150 230 41,00 3,5

6 M36 150 230 65,00 3,5

7 M42 150 250 85,00 7,0

8 M48 150 250 110,00 7,0

9 M56 150 280 150,00 11,0

10 M64 150 280 200,00 11,0

11 M72 165 360 260,00 30,0

12 M80 165 360 300,00 30,0

13 M90 165 360 350,00 30,0

14 M100 165 360 450,00 30,0

Pouzitie

Spojenie a dizkové nastavenie zavitovych tyéi.
Priklad: 2322 + 2331 + 2323.

Prevedenie

Jedna strana s pravotoCivym druha s lavotoCivym metrickym zavitom. Podfa poziadaviek je mozné
dodat aj s inym typom zavitu.

Objednavka: | Nazov Kod dielu | Vel. | Zavit | Zatazenie | Pocet kusov
Priklad: | Matica napinacia kovana 2331 7 M42 50 kN 5
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2332

Strmen kovany so zavitom

(%]
|
I \
b
4 | N\
-l
[a2]
Ef_‘__ T _:I s
[a]

S

, , Do B L S Zat'azenie | Hmotnost’
Velkost 9 (mm) (mm) (mm) (mm) (kN) (k)
1 M12 12 93 113 17 5,75 0,8
2 M16 15 93 113 17 12,00 0,8
3 M20 20 120 146 26 18,00 1,6
4 M24 25 120 146 26 25,00 1,6
5 M30 30 125 161 28 41,00 3,5
6 M36 35 150 195 40 65,00 5,0
7 M42 40 175 230 50 85,00 12,0
8 M48 45 175 230 50 110,00 12,0
9 M56 50 200 275 65 150,00 18,0
10 M64 55 200 275 65 200,00 18,0
11 M72 65 200 275 65 260,00 45,0
12 M80 70 250 350 70 300,00 45,0
13 M90 80 250 350 70 350,00 45,0
14 M100 90 250 350 70 450,00 45,0
Pousitie

Spojenie zavitovych ty¢i s tchytom.

Priklad: 2321 + 2332 + 2105.

Prevedenie

S pravym, alebo lavym metrickym zavitom. Podla poziadaviek je mozné dodat aj s inym typom zavitu.

Objednavka:

Nazov

Kad dielu

Vel.

Zavit

Zatazenie

Pocet kusov

Priklad:

Strmen kovany so zavitom

2332

M42 - P

50 kN

5
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Oko kované so zavitom

F

%] G

| |

| |

L] 1
-
m
)
| o C
‘ L
Velkost @ B C D F G L Zat'azenie | Hmotnost’
(mm) (mm) (mm) (mm) (mm) (mm) (kN) (kg)
1 M12 31 12 38 27 38 48 5,75 0,3
2 M16 31 12 38 27 38 48 12,00 0,3
3 M20 41 20 50 45 50 66 18,00 1,0
4 M24 41 20 50 45 50 66 25,00 1,0
5 M30 54 25 62 55 62 85 41,00 2,0
6 M36 54 25 62 55 62 85 65,00 2,0
7 M42 95 32 80 75 80 140 85,00 5,0
8 M48 95 32 80 75 80 140 110,00 5,0
9 M56 108 38 100 95 100 165 150,00 8,0
10 M64 108 38 100 95 100 165 200,00 8,0
Pouzitie

Spojenie zavitovych tyCi s uchytom.
Priklad: 2321 + 2333 + 2229.

Prevedenie

S pravym, alebo favym metrickym z&vitom. Podla poZiadaviek je mozné dodat aj s inym typom zavitu.

Objednavka:

Nazov

Kad dielu

Vel.

Zavit

Zatazenie

Pocet kusov

Priklad:

Oko kované so zavitom

2333

M42 - L

50 kN

3

6.49



Blls MACROFLEX SLOVAKIA

2400

Opora kyvna

LS o|
o .
o © ‘ ZAVIT LEWY ZAVIT PRAVY { / I
©, SR PRODLUZOVACI TYC CGEL — T H —
/ 2 N\ / / ’_‘\ . LT I
I N W =

! E = — o —  —  — o | S ‘
R T O A || M |
\ \\; //, N PR E— . u U
F w F A Typ 2
E1 C+/-85 (Cmax=3m) | |
M
Typ1ai-A

Pouzitie

K vymedzeniu pohybu potrubia v jednom smere.

Volba

1. Presne stanovte rozmer ,M*

2. Presne stanovte vzdialenost’ ¢apov (vzdialenosti C):
C=M-(E+1+A),aleboC=M-2:(1+A)

3. Urcite rozmer W: W =C - 2-F kde plati W > W __

Udrzba

Raz za rok je nevyhnutné premazat puzdra ¢apov.

Montaz

Je mozné vykonat nastavenie vzdialenosti C v rozsahu + 85 mm.

Verkost |ty | A F R D W, d Pred'é‘:,:"“ia Zatazenie
mm mm mm mm mm mm mm Dxt (mm) kN
00 M16 10 30 90 20 50 230 12 33,4x3,38 6,00
0 M20 12 35 100 27 60 255 15 60,3%3,91 15,00
1 M30 20 60 122 43 80 275 25 60,3%8,74 38,50
2 M39 25 75 137 58 100 275 25 73,02x9,52 63,50
3 M42 25 95 161 78 125 295 30 88,9%x11,13 97,50
3.1 M48 25 95 161 78 125 295 30 88,9%x11,13 120,00
4 M56 30 125 201 106 150 345 45 114,3%11,13 190,00
41 M64 30 125 201 106 150 345 45 114,3%11,13 245,00
Objednavka: | Nazov Kod dielu | Typ | Vel. | @ Potrubia | Teplota Délka M Zatazenie | Kusov
Priklad: | Opora kyvna 2400 1 00 60,3 350 °C 1200 mm 4 kN 5
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2400

Kyvna opora TYP 1

Blls MACROFLEX SLOVAKIA

B1
2400 Typ 1 — s poloobjimkou a strmefiom (pre teploty < 400 °C)
Material uhlikova ocef
Velkost 00 0 1 3

DN |oPotrubia| B1 E1 B1 E1 B1 E1 B1 E1 B1 E1 B1 E1

(mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm)
25 33,4 30 110 30 120 - - - - - - - -
40 42,2 30 120 30 130 - - - - - - - -
50 60,3 30 130 30 145 - - - - - - - -
65 76,1 30 140 45 155 - - - - - - - -
80 88,9 30 155 45 175 60 196 - - - - - -
100 114,3 30 171 45 189 60 210 - - - - - -
150 168,3 30 198 45 215 60 236 90 249 - - - -
200 219,1 30 234 45 241 60 262 90 275 90 295 - -
250 273,0 30 261 45 267 60 288 90 301 90 321 120 356
300 323,9 30 286 45 293 60 314 90 327 90 347 120 382
350 355,6 - - 45 309 60 330 90 343 90 363 120 398
400 406,4 - - 45 335 60 356 90 369 90 389 120 | 424
450 457,2 - - 45 361 60 380 90 393 90 413 120 | 448
500 508,0 - - 45 386 60 406 90 419 90 439 120 474
550 558,8 - - - - 60 432 90 445 90 465 120 500
600 609,6 - - - - 60 457 90 470 90 490 120 526
700 71,2 - - - - 60 508 90 521 90 541 120 576
750 762,0 - - - - 60 533 90 547 90 567 120 602
800 812,8 - - - - 60 558 90 572 90 592 120 626
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2400

Kyvna opora TYP 1-A

| ===

) —

Ry B1.A

2400 Typ 1-A — s poloobjimkou a strmefiom (pre teploty > 350 °C)

Pouzitie: pre izolované potrubia z austenitickych oceli.

Material:

Pre teploty do 550 °C ocel 13CrMo44 (A-182 F11)

Pre teploty do 600 °C ocel 10CrM0o910 (A-182 F22)

Velkost 00
DN | o Potrubia | B1.A | E1.A | B1.A | E1.A | B1.A | E1.A | B1.A | E1.A | B1.A | E1.A | B1.A | E1A
(mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm)

25 33,4 30 157 30 164 - - - - - - - -
40 42,2 30 164 30 171 - - - - - - - -
50 60,3 30 170 30 177 - - - - - - - -
65 76,1 30 177 45 184 - - - - - - - -
80 88,9 30 184 45 191 60 224 - - - - - -
100 14,3 30 222 45 229 60 262 - - - - - -
150 168,3 30 249 45 256 60 289 90 309 - - - -
200 219,1 30 275 45 282 60 315 90 335 90 355 - -
250 273,0 30 302 45 309 60 342 90 362 90 382 | 120 | 422
300 323,9 30 352 45 359 60 392 90 412 90 432 | 120 | 472
350 355,6 - - 45 375 60 408 90 428 90 448 | 120 | 488
400 406,4 - - 45 400 60 433 90 453 90 473 | 120 | 513
450 457,2 - - 45 426 60 459 90 479 90 499 | 120 | 539
500 508,0 - - 45 451 60 484 90 504 90 524 | 120 | 564
550 558,8 - - - - 60 539 90 559 90 579 | 120 | 619
600 609,6 - - - - 60 565 90 585 90 605 | 120 | 645
700 71,2 - - - - 60 616 90 636 90 656 | 120 | 696
750 762,0 - - - - 60 641 90 661 90 681 120 | 721
800 812,8 - - - - 60 666 90 686 90 706 | 120 | 746
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2400

Kyvna opora TYP 3

©
©)
o)
B3
2400 Typ 3 — s objimkou s dvomi skrutkami a jednym ¢apom
PouZitie: pre zostavy bez zvladtnych poZiadaviek na tuhost.
Material:
Pre teploty do 550 °C ocel 13CrMo44 (A-182 F11)
Pre teploty do 600 °C ocel 10CrMo910 (A-182 F22)
Velkost” 00 0 1 2 3
DN | o Potrubia B3 E3 B3 E3 B3 E3 B3 E3 B3 E3
(mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm)
25 33,4 40 110 50 120 - - - - - -
40 42,2 40 120 60 130 - - - - - -
50 60,3 50 130 60 145 - - - - - -
65 76,1 50 140 60 155 - - - - - -
80 88,9 50 155 60 175 80 196 - - - -
100 14,3 50 160 60 189 80 210 - - - -
150 168,3 60 185 80 215 100 236 100 249 - -
200 2191 60 210 80 241 100 262 100 275 120 320
250 273,0 60 245 80 267 100 288 120 301 150 358
300 323,9 60 275 80 293 100 314 120 327 150 378
350 355,6 - - 80 309 120 330 150 343 150 402
400 406,4 - - 80 335 120 356 150 369 180 425
450 457,2 - - 80 357 150 380 150 393 180 450
500 508,0 - - 100 385 150 406 150 440 180 485
550 558,8 - - 100 420 150 432 150 475 180 522
600 609,6 - - 100 450 150 463 150 500 180 561
700 711,2 - - - - 150 525 180 565 180 615
750 762,0 - - - - 150 567 180 588 200 636
800 812,8 - - - - 150 600 200 640 200 710
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2500

Pruzina mala

oA
2R L
~—— Pravy zavit
|
AL'\
e
=
m
T g 97
@ ||
SEZ
- {l
‘ Pravy zavit
2R
) , Tuhost’ oA B H Zat'azenie
Velkost N/mm R (mm) (mm) (mm) (kN)
1 7,2 M10 42 102 118 0,22
2 12,8 M10 42 129 142 0,38
3 23,1 M12 60 130 170 0,68
4 38,3 M12 60 171 184 1,22
Pouzitie

Pruzné zavesy pre malé zatazenia a posuny do max. 32 mm.

Objednavka:

Nazov

Kaéd dielu

Vel.

Zatazenie Pocet kusov

Priklad:

Pruzina mala

2500

0,25 kN 5
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Pruzné ulozenia

CVC, CV, CVL, CVLL

Zakladné informacie

Pruzné ulozenia su zvy€ajnym prvkom ulozenia potrubnych systémov.

Konstrukcia

Vinuta ocelova pruzina vsadena do zvaraného valcového puzdra. Na vonkajSej stene puzdra je upevne-
ny identifikacny Stitok so zakladnymi udajmi pruzinového prvku — model, typ, zatazenie a posuny.

Model

Rad pruzinovych prvkov PIHASA zahffia modely — CVC, CV, CVL a CVLL. Ich rozdielna tuhost
pri rovnakej velkosti zatazenia umoznuje pokryt ro6zne poziadavky na pracovny zdvih.

Pri vybere vhodného modelu prihliadajte na to, aby rozdiel zatazenia medzi studenym a teplym stavom
potrubia bol rovnaky, alebo bol mensi ako 25 %. Tuto podmienku je potrebné dodrziavat. Jej kontrolu
je nevyhnutné prevadzat podla maximalnych zatazovacich stavov potrubného systému.

Na zaklade tohto kritéria doporuCujeme pouzitie modelu:
* CVCpre pohyby potrubia do 10 mm

« CV v rozmedzi od 10 mm do 20 mm
e CVL pre pohyby od 20 mm do 50 mm

« CVLL pre velké pohyby do cca 75 mm.
Typ

Typ pruzinového prvku volime podla potreby podoprenia, alebo zavesenia potrubia a podla moznosti
a podmienok pripojenia na navazujuce konstrukcie. K dispozicii su typy A, B, C, D, E, F a H.
Graficky prehlad jednotlivych typov je uvedeny na nasledujucich stranach.

Velkost’

Vyber vhodnej velkosti, na zaklade pracovnych charakteristik, je mozny pomocou tabulky na strane
7.62. Oblast oznacena ,Bezpe€nostna zéna“, nema byt vyuzivana.

Aretacia

Kazdy pruzinovy prvok, pokial to nie je vyslovne uvedené v objednavke, je vo vyrobnom zavode
aretovany v polohe studeného zataZenia pomocou dvoch ocelovych Capov.

Objednavka: | Nazov Model-velkost-typ Zatazenie za tepla Pozgdova_n © posuvy
a ich orientéacia
X = +10mm
Priklad: | Pruzné ulozenie CVL-10-C 10 kN y = +5mm
z = -25mm
4
X
y
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Pruzné ulozenia

Navod na montaz

VSeobecné doporuéenia

Dalej su uvedené zakladné pravidla, ktoré st podmienkou spravnej instalacie, spolahlivej prevadzky
a jednoduchej udrzby pruznych ulozeni.

1.

Pri navrhu umiestnenia pruznych ulozeni je potrebné overit, ¢i navrhované prvky a ich prisluSenstvo
nebudu pocCas prevadzky obmedzované, alebo nebudu samy obmedzovat ostatné komponenty
potrubného systému. Toto je ddlezité hlavne pri pouziti zavesov s dlhymi tiahlami.

Z hladiska lepSej identifikacie je vhodné inStalovat pruzné ulozenia v miestach s moznostou
vizualnej kontroly.

Nevyhnutné zvaracské prace prevadzajte v ¢o najmensom rozsahu. Sucasti ulozenia je potrebné
pri tejto Cinnosti chranit pred poSkodenim. Miesta zvarov maju byt pristupné pre pripadnu kontrolu
alebo demontaz.

. Po zvarani je potrebné miesta zvarov a taktiez pripadné poskodenia na okolitych prvkoch ulozenia

oSetfit prislusnym naterovym systémom.

Doporucuje sa oSetrit’ zavitové plochy ochrannou vrstvou mazacieho tuku, pre jednoduchS$iu montaz,
ochranu proti korézii a jednoduchd demontaz.

Doporucuje sa odlozit blokovacie koliky, ktoré mézu byt pouzité pri demontazi pripadne kontrole,
alebo rekalibracii, modifikacii a zmenach konfiguracie potrubného systému.

. Pri natieraCskych pracach je ddlezité, aby klzné plochy, zavitové spoje, identifikatné a pomocné

Stitky neboli natrené.

Pred uvedenim do prevadzky je nevyhnutné vykonat vizualnu kontrolu:
- spravnej inStalacie ulozenia
- odstranenia vSetkych blokovacich prvkov

- spravneho nastavenia pruzin [ o Pr—
- dotiahnutia aretaénych matic

. O . 5 LR
MARCA e R

Priklad Identifikacného Stitku

pruzné uloZenie model CVC. o E Pi HGSGO
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PRUZNE ULOZENIA

so zvysenou odolnost’'ou proti korézii
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PREVEDENIE 2

Pruzinové puzdro je v tomto prevedeni uzatvorena
prirubovym spojom.

Toto rieSenie umoziiuje vybavit’ vSetky vnutorné
Casti vhodnou povrchovou Upravou (nater, galvanizacia),
ktora pri zvaranom prevedeni puzdra nie je mozna.

Pri udrzbe ulozenia je mozné puzdro otvorit
a vykonat vymenu niektorych Casti, ¢i obnovu
ich povrchovej ochrany.

Povrchova ochrana pruziny je zhodna so Standardnym
prevedenim. Vlastnosti tejto ochrany zarucuju ochranu
povrchu i vo velmi korozivnom prostredi.

Pre dodavku ulozenia v tomto prevedeni je nevyhnutné
poziadavku uplatnit’ pri objednavke - “Pruzné ulozenie
so zvySenou odolnostou proti korozii”.

Vyber vhodného typu a velkosti zhodne so Standardnym
prevedenim.
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Pruzné ulozenia

Navod na montaz

Montaz

* Pred instalaciou pruznych ulozeni je nevyhnutné nastavit’ potrubny systém pomocou montéznych
pomdcok do spravnej polohy, bez deformacii alebo napéti a to v celej dizke potrubia.

* UloZenie je nevyhnutné intalovat do miest, ktoré su uréené projektovou dokumentaciou. Overenie
spravneho umiesnenia ulozenia je predpokladom pre zahajenie montaze. Zostava vsetkych prvkov
ulozenia musi byt kompletna v predpisanom rozsahu a prevedeni.

V zavislosti na pouzitom type pruzného uloZenia musia byt vykonané niz8ie uvedené operacie:

Pruzné ulozenia TypA,BaC

i} |
- 0
Zatazenie T o Zatazenie ] o
zatepla || ﬁcr)lei:(acny zatepla ] ﬁ\(;ﬁ’l[(acny
(= : i g - u]
gl I e Il
Zatazenie ‘|\~ ZataZenie i\
za studena *1\\ za studena \1\\
i \
LLLU T
Regula¢na matica /Iigulaéna’ matica
Typ A Typ B, C

* Po instalacii kompletného prisluSenstva (objimok, matic tiahel, strmefiov a pod.), je nevyhnutné
pruzinu odistit. To se realizuje otacanim regulaénej matice pruzného uloZenia do polohy, ktora
umozni lahké odstranenie aretaénych kolikov.

* Odstranenie aretacnych kolikov je nevyhnutné vykonat az po hydraulickej tlakovej skuske
a po ostatnych operaciach (izolacia, pripojenie navazujucich zariadeni, potrubia a pod.), ktoré
by mohli ovplyvnit indtalaénu polohu.

* Po odisteni vSetkych pruznych uloZeni potrubnej trasy, musi ukazovatel zatazenia ukazovat
na znacku “Zatazenie zastudena”. Ak je odchylka ukazovatela do max. +/-10mm je nevyhnutné
ju vyrovnat pomocou regulacnej matice. Ak je odchylka vacSia odporuCame konzultaciu
s projektantom.

 Po dosiahnuti pracovnej teploty potrubia, sa indikator polohy ustéli v pracovnej polohe
(Zatazenie za tepla), a to smerom hore alebo dole od instalacnej polohy, v zavislosti
od orientacie pracovného zdvihu. Ak to tak nie je, je nevyhnutné zistit' pri€¢inu zmeny zvislého posuvu
potrubia, pripadne konzultovat odchylku s projektantom.
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Pruzné ulozenie Typ D

| Regulagna matica

Poistna matice T

— [ F

Zatazenie Aretacny
za tepla e jmy
O
P
Zatazenie i
za studena *1\~
8
o | i

Typ D

* Po instalacii kompletného prislusenstva (objimok, matic tiahel, strmenov a pod.) odporuc¢ame
realizovat zaistenie polohy valcového puzdra pruziny voéi konsStrukcii. To je mozné realizovat
bodovym poistnym zvarom pruzinového puzdra k OK tak, aby sa zabranilo nahodnym posuvom
puzdra pruziny.

* Nastavenie pruziny do instalacnej polohy (ZataZenie za studena) sa vykona po povoleni hornej
poistnej matice otacanim spodnej regulacnej matice do polohy, ktora umozni lahké vynatie
aretacnych kolikov. Poistnu maticu je nevyhnutné znova dotiahnut.

» QOdstranenie aretacnych kolikov je nevyhnutné vykonat az po hydraulickej tlakovej skuske a po
ostatnych operaciach (izolacia, pripojenie nadvazujucich zariadeni, potrubia a pod.), ktoré
by mohli ovplyvnit inStalacnu polohu.

e Po odisteni vSetkych pruznych ulozeni potrubnej trasy, musi ukazovatel zatazenia ukazovat
na znaCku “Zatazenie zastudena”. Ak je odchylka ukazovatela do max. +/-10mm je nevyhnutné
vyrovnat ju pomocou regulatnej matice. Ak je odchylka vacSia, odporu€ame konzultaciu
s projektantom.

Pruzné ulozenie Typ E

|
Zatazenie T Aretacny
zatepla .|| W
g
ol
ZataZenie Wy
za studena *1\\
4\\ Typ E
Poistny | Napinacie matice
zvar

* Podobne ako pri type D. Po instalacii kompletného prisluSenstva (objimok, matic tiahel, strmenov
a pod.) odporu€ame vykonat zaistenie polohy valcového puzdra pruziny voci konstrukcii. Méze
sa to realizovat bodovymi poistnymi zvarmi pruzinového puzdra k OK tak, aby sa zabranilo nahodnym
posuvom puzdra pruziny.

» Nastavenie pruziny do instalacnej polohy (Zatazenie za studena) sa vykona otacanim kovanej napi-
nacej matice na zavesnych tycCiach do polohy, ktora umozni lahké odstranenie aretacnych kolikov.

» Odstranenie aretacnych kolikov je nevyhnutné vykonat az po hydraulickej tlakovej skuske a po
ostatnych operaciach (izolacie, pripojenie nadvazujucich zariadeni, potrubia a pod.), ktoré by mohli
ovplyvnit inStalacnu polohu.

* Po odisteni vSetkych pruznych ulozeni potrubnej trasy musi ukazovatel zatazenia ukazovat na
znacku ,ZataZenie zastudena“. Ak je odchylka ukazovatela do max. +/-10mm, je nevyhnutné ju
vyrovnat pomocou regulacnej matice. Ak je odchylka vacsia, odporu¢ame konzultaciu s projektantom.
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Pruzné ulozenie Typ F

... Regulagna skrutka
¢

Zatazenie T] o
o
Zatazenie ‘1\\
za studena *1\\
- Typ F
$ yp
|

* Montaz tohoto typu sa realizuje pomocou skrutiek, alebo matic na zakladovi dosku. Je mozné
aj ukotvenie pomocou zvaru. Vzdy je nevyhnutné zabezpecit stabilitu uloZzenia aj pri horizontalnom
posuve potrubia. Po inStalacii kompletného prisluSenstva (objimok a pod.) sa mbdze vykonat
nasledovné nastavenie.

* Nastavenie pruziny do inStalacnej polohy (Zatazenie za studena) sa vykona otaCanim regulacnej
skrutky v telese ulozenia do polohy, ktora umozni lahké odstranenie aretacnych kolikov.

* Odstranenie aretatnych kolikov je nevyhnutné vykonat az po hydraulickej tlakovej skuSke
a po ostatnych operaciach (izolacia, pripojenie nadvazujucich zariadeni, potrubia a pod.), ktoré
by mohly ovplyvnit instalacna polohu.

* Po odisteni vSetkych pruznych ulozeni potrubnej trasy, musi ukazovatel zatazenia ukazovat
na znaCku “Zatazenie za studena”. Ak je odchylka ukazovatela do max. +/-10mm, je nevyhnutné
ju vyrovnat pomocou regulacnej matice. Ak je odchylka vacSia, odpori¢ame konzultaciu
s projektantom.

Pruzné ulozenie Typ G

Regulagna matica

+

%,

-
ZataZenie ' j/:
za tepla 7 ¥
g a Aretacny _—H © ‘k =
kolik ol
ZataZenie i
za studena
Typ G

* Po instalacii kompletného prisluSenstva (objimok, matic tiahel, strmefov a pod.) je nevyhnutné
vykonat nastavenie pruzin.

» Nastavenie pruziny do inStalacnej polohy (Zatazenie za studena) sa vykona po povoleni hornej,
poistnej matice otaCanim spodnej regulaénej matice do polohy, ktora umozni lahké odstranenie
aretacnych kolikov. Poistni maticu je nevyhnutné znova dotiahnut.

» Odstranenie aretacnych kolikov je nevyhnutné vykonat az po hydraulickej tlakovej skuske
a po ostatnych operaciach (izolacia, pripojenie nadvazujucich zariadeni, potrubia a pod.), ktoré by
mohli ovplyvnit inStalacnu polohu.

* Po odisteni v8etkych pruznych uloZeni potrubnej trasy musi ukazovatel zataZenia ukazovat
na znacku ,Zatazenie zastudena“. Ak je odchylka ukazovatela do max. +/-10mm, je nevyhnutné
ju vyrovnat pomocou regulacnej matice. Ak je odchylka vac&sia, odporu€ame konzultaciu
s projektantom.
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Zmena instalac¢nej polohy

1. Pruzné ulozenie musi byt namontované podla navodu na montaz.

2. Tlakova skuska a pod. musi byt vykonana s pruzinami aretovanymi pomocou aretanych kolikov.

3. AZ nasledne mé6ze byt vykonané odstranenie aretacie (odistenie) pruziny nastavenim prislusného
regulacného prvku pruzného ulozenia. Vtedy je pruzina nastavena do vychodzej polohy.

4. Dal$im nastavovanim regulaéného prvku mézeme nastavit intalaéni polohu (ZataZzenie za studena)
az ukazovatel na telese pruziny dosiahne novu pozadovanu hodnotu vzhladom k stupnici
identifikacného Stitku.
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CVC, CV, CVL, CVLL

vch ulozeni
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Zakladné technick
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Blls MACROFLEX SLOVAKIA

Pruzné ulozenia

CVC,CV,CVL,CVLL TypA

Vel. Model oA (o4 D o R Hmotnost’
(mm) (mm) (mm) (kg)
cve 65 197 35
cv 10 236 50
1 cwL 98 10 446 M12x1,75 7.0
CVLL 10 656 85
R cve 65 197 35
ot %) cv 10 241 50
. 2 cvL o8 10 451 M12x1,75 7.0
. CVLL 10 661 85
o cve 65 202 3,5
ol cv 10 246 50
4 3 cVL 98 10 261 M12x1,75 75
' CVLL 10 676 95
cvC 65 202 4,0
N cv 10 246 50
— 4 VL 98 1 66 M12x1,75 75
st CVLL 10 686 9,5
cve 65 207 4,0
cv 10 251 50
H 5 VL 98 10 iy M12x1,75 75
n=° CVLL 10 691 9.5
1 e cve 70 224 7.0
1 HCA cv 15 268 9,0
4 O 6 ovL 134 15 488 M16x2 14,0
A CVLL 15 708 18,0
L H cVe 70 229 7.0
-
; cv 134 15 278 V162 10,0
=5 cvL 15 508 15,0
i CVLL 15 738 19,0
> AN ey cve 70 239 75
cv 15 298 1,0
% 8 cvL 134 15 543 M16x2 17,0
CVLL 15 788 22,0
== CVC 85 270 8.0
cv 25 330 11,0
A, ° cvL 134 25 590 M20x2.5 18,0
HE CVLL 25 850 23,0
o cvC 85 275 8.0
cv 25 340 12,0
1 ‘L 10 UL 134 o 505 M20x2,5 190
“f f CVLL 25 870 24,0
Lo cve 85 277 18,0
L
W cv 25 342 23,0
u cwL 168 25 622 M24x3 35,0
CVLL 25 902 44,0
cVe 85 287 19,0
g A cv 25 357 25,0
12 cvL 168 25 652 M24x3 38,0
CVLL 25 947 49,0
cvC 120 342 21,0
cv 70 422 27,0
13 VL 168 b o M30x3,5 230
CVLL 70 1032 57,0
cvC 120 362 23,0
cv 70 455 30,0
14 cvL 168 70 790 M30x3,5 50,0
CVLL 70 1125 68,0
cvC 120 365 26,0
cv 70 455 59,0
15 cvL 2% 70 790 M36x4 89.0
CVLL 70 1125 113,0
cve 120 380 52,0
cv 70 480 67,0
16 ovL 236 70 840 M36x4 106,0
CVLL 70 1200 139,0
cve 110 380 59,0
cv 70 540 79,0
7 CVL 236 70 930 M42x4.5 130,0
CVLL 70 1320 172,0
cvC 60 380 106,0
cv 70 540 134,0
18 CVL 304 70 930 M48x5 204,0
CVLL 70 1320 264,0
cvC 60 380 120,0
cv 70 555 152,0
19 cvL 304 70 985 M56x5.,5 243,0
CVLL 70 1415 323,0
cve 60 395 138,0
cv 70 580 176,0
20 cvL 304 70 1035 M64x6 291,0
CVLL 70 1490 390,0
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Blls MACROFLEX SLOVAKIA

Pruzné ulozenia

CVC,CV,CVL,CVLL TypB

oA C F h oJ (0] Q Hmotnost'
Vel. | Model. oR

(mm) [ (mm) | (mm) | (mm) [ (mm) | (mm) | (mm) (kg)

CcvC 65 237 3,5

cv 10 277 5,0

1| G | 98 10 187 20 | 135 | 6 65 |M12x1,75| 7'

CVLL 10 697 8,5

cvC 65 237 3,5

cv 10 282 5,0

2| Gy | o8 10 192 20 [ 135 | 6 65 |M12x1,75| 2

CVLL 10 702 8,5

CcvC 65 242 35

cv 10 289 5,0

3| cuL | 98 0 02 20 [ 135 6 65 |M12x175| g

CVLL 10 715 9,5

Q CVC 65 242 4,0

cv 10 289 5,0

4 Gy | 8 10 507 20 [ 135 6 65 |M12x175| '

CVLL 10 725 9,5

\ CVC 65 | 247 4,0

cv 10 292 5,0

e 51 cvL | 98 10 512 20 | 13,5 6 65 | M12x1,75 75

CVLL 10 732 9,5

CVC 70 269 7,0

c -~ cv 15 314 9,0
X 6 | oyl | 134 1= 34 25 [ 175] 8 65 M16x2 14,0

CVLL 15 754 18,0

CVC 70 274 7.0

cv 15 324 10,0

X 7 oL | 134 1= ) 25 [ 175] 8 65 M16x2 15.0

CVLL 15 784 19,0

— CVC 70 284 7,5

cv 15 344 11,0

8 | ouL | 134 1= 589 25 (175 8 65 M16x2 170

CVLL 15 834 22,0

— 7 X CcvC 85 315 8,0
«— cv 25 365 11,0

) . 9 | oyl | 134 % 635 35 [ 215] 8 65 | M20x25 | o'y
—— CVLL 25 905 23,0

oty st | CVC 85 320 8,0
! cv 25 375 12,0

: 1 10| oy | 134 % 650 3 [ 215] 8 65 | M20x25 | o'

. I CVLL 25 925 24,0
ajl - o i CcVeC 85 | 327 18,0
. o cv 25 397 23,0

: :// . | oy | 188 % 677 40 | 265 | 10 75 M24x3 350

: a1 CVLL 25 957 44,0

. 0T CcvC 85 337 19,0

. | cv 25 412 25,0
- 12 Gy | 168 | 5 707 40 | 265 | 10 75 M24x3 38,0
- - CVLL 25 1002 49,0
el S— CVC 120 | 397 21,0
CR errasa [,[[ 1 cv 70 482 27,0
1B G | 188 | 70 787 50 33 12 75 | M30x35 | g3’y

CVLL 70 1092 57,0

CcvC 120 | 422 23,0

L1 cv 70 520 30,0

4 Sy | 188 1o 850 50 33 12 75 | M30X35 | 5o

CVLL 70 1180 68,0

O m cvC 120 | 430 46,0
L cv 70 520 59,0

- 15 Sy | 38| 7o 850 55 38 15 | 100 | M36x4 890
CVLL 70 1180 113,0

o eR Y 7 | 550 670

_—,:J' 16|y | 38| 70 910 55 38 15 | 100 | M36x4 106,0

CVLL 70 1270 139,0

CcvVC 110 450 59,0

cv 70 620 79,0

%) A 170 oL | 238 5o o5 | 78 43 20 | 125 | M42x45 | 430

CVLL 70 1410 172,0

CcvVC 60 450 106,0

cv 70 620 134,0

18 oyl | 304 7o 1015 | 78 48 25 | 150 | M48x5 2040

CVLL 70 1410 264,0

CcvC 60 495 120,0

cv 70 670 152,0

19 Gy | 304 70 1100 | 90 53 25 | 150 | MS6X55 | 5,3,

CVLL 70 1530 323,0

cvC 60 530 138,0

cv 70 715 176,0

20 | S 304 7% 170 | 115 | 58 30 | 170 | M64x6 2010

CVLL 70 1625 390,0
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Blls MACROFLEX SLOVAKIA

Pruzné ulozenia

CVC, CV,CVL,CVLL TypC

oA c F h oJ M N Q Hmotnost|
Vel. | Model oR

(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) (kg)

CVC 65 | 237 35

1| cv 10 | 277 5,0

ouL | 9B | 10 | a7 | 20 [135] 18 | 6 | 65 [M12x175] g

CVLL 10 | 697 8,5

cvC 65 | 237 3,5

cv 10 | 282 5,0

2 | Gyl | 9B | 10 | 492 | 20 [135] 18 | 6 | 65 [M12x175] g

CVLL 10 | 702 8,5

CcvC 65 | 242 35

cv 10 | 289 5,0

3 cv | 9| 10 | 502 | 20 |135] 18| 6 | 65 |M12x175 7

CVLL 10 | 715 9,5

Q CcvC 65 | 242 4.0

cv 10 | 289 5,0

4l cuL | 9| 10 | 507 | 20 |135] 18| 6 | 65 |[M12x1,75] 7y

N CVLL 10 | 725 9,5

CcVC 65 | 247 4.0

cv 10 | 292 5,0

5 cv | 9| 10 | 512 | 20 |135] 18| 6 | 65 |M12x1,75] 7y

CVLL 10 | 732 9,5

CcvVC 70 | 269 7.0

c ) cv 15 | 314 9,0
6 | vl | 134| 15 | s34 | 25 |175| 22| 6 | 65 | MIex2 |

. . CVLL 15 | 754 18,0
XX CVC 70 | 274 7.0

cv 15 | 324 10,0

7| vl | 134 15 | ssa | 25 |175| 22| 6 | 65 | MIeX2 | oy

CVLL 15 | 784 19,0

CcvC 70 | 284 75

cv 15 | 344 11,0

8 | cuL |134| 1o | 580 | 25 |175| 22| 6 | 65 | Miex2 | iy

CVLL 15 | 834 22,0

CVC 85 | 315 8,0

cv 25 | 365 11,0

9 | oL | 34| %5 | eas | 35 |215| 22 | 6 | 65 |M20x25| g

N M N X CVLL 25 | 905 23,0
| “— CcvC 85 | 320 8,0

10| SV |13a| 2| 35 | 35 [215] 22| 6 | 65 | m20oxe5| 120

— | CVL 25 | 650 ’ 21 19,0
CVLL 25 | 925 24,0

ulln X CcVC 85 | 327 18,0
L1 cv 25 | 397 23,0

P W oy | 168 55 | 77 | 40 [265] 24| 6 | 75 | M243 | S0

c —— N CVLL 25 | 957 44,0
— CcVC 85 | 337 19,0
cv 25 | 412 25,0

T 12 gyl | 188 | 55 | 707 | 40 |265| 24 | 6 | 75 | M24x3 | g
4 H CVLL 25 | 1002 49,0
. u CcVC 120 | 397 21,0
o= cv 70 | 482 27,0
1 . 13| Gy | 188 | 7o | 787 | 50| 33| 28| 8 | 75 |M30x35| iy
1 HEA CVLL 70 | 1092 57,0
A A A cVC 120 | 422 23,0
o HC A cv 70 | 520 30,0
A A 140 Gy | 188 | 7o | gso | 5O | 33| 32| 8 | 75 |M30x35| Sy
e CVLL 70 | 1180 68,0
== cve 120 | 430 46,0
5% cv 70 | 520 59,0
L prvasa || 15| Gy | 236 | 70 | gso | 55| 38 | 35 | 12 | 100 | M36x4 | oo’y
CVLL 70 | 1180 113,0

CcvC 120 | 450 52,0

cv 70 | 550 67,0

16 | oy | 236| 70 | o0 | 55 | 38 | 38 | 12 | 100 | M36x4 | oy

CVLL 70 | 1270 139,0

) CcVC 110 | 450 59,0
cv 70 | 620 79,0

17 GuL [ 286 | 70 | 1015 | 75 | 43 | 44 | 15 | 125 | M42x45| o0

CVLL 70 | 1410 172,0

—am R CcVC 60 | 450 106,0
Hi [ cv 70 | 620 134,0
e 2 181 oyl [3%4] 70 | 1015 | 75 | 48 | 50 | 20 | 150 | M48x5 | ,o0

el CVLL 70 | 1410 264,0

CcvC 60 | 495 120,0

cv 70 | 670 152,0

2 A 19 | oyl [394] 70 | 1100 | 90 | 53 | 57 | 20 | 150 | M56x55| 5,20
CVLL 70 | 1530 323,0

20 | cvC 60 | 530 138,0

cv 70 | 715 176,0

ouL | 304 | 70 | 1170 | 15| 88 | 57 | 25 | 170 | MBAXE | ,o1')

CVLL 70 | 1625 390,0
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Blls MACROFLEX SLOVAKIA

Pruzné ulozenia

CVC,CV,CVL,CVLL TypD

G oA Hmotnost’
Vel. Model. o R
(mm) (mm) (kg)
cve 205 35
cv 355 5.0
1 L ¥ 98 M12x1,75 E
CVLL 995 85
cVe 205 35
cv 360 5.0
2 S 300 98 M12x1,75 >
CVLL 1000 8.5
cVe 210 35
cv 365 5.0
3 L o 98 M12x1,75 >
CVLL 1015 95
o CcVvC 210 4,0
Hl cv 365 5.0
a4 4 L o 98 M12x1,75 >
07 CVLL 1025 95
cvC 215 40
cv 370 5.0
5 oL I 98 M12x1,75 >
CVLL 1030 95
cvC 225 7.0
cv 380 9.0
1 6 L 280 134 M16x2 i
[ CVLL 1040 18.0
: cVe 230 7.0
i cv 390 10,0
d L 7 L 35 134 M16x2 129
(D . == ° CVLL 1070 19,0
1 e cve 240 75
1 A cv 410 11,0
1 oA 8 CVL 765 134 M16x2 17,0
1 A CVLL 1120 22,0
L H cVC 250 8,0
T == 9 oV 420 134 M20x2,5 no
- — CVL 790 ’ 18,0
P T, CVLL 1160 23,0
cvC 255 8.0
cv 430 12,0
/ir 10 L ao 134 M20x2,5 159
] CVLL 1180 240
o R —— CcvC 280 18,0
Y KR cv 460 23,0
T T 1 CVL 850 168 M24x3 350
vl CVLL 1240 45,0
o cve 290 19.0
U R I G, CcVv 475 25,0
______ S —— 12 S M 168 M24x3 500
v gR CVLL 1285 470
- CVC 295 21,0
cv 490 270
13 S B 168 M30x3,5 450
CVLL 1320 50.0
gA CVC 315 23,0
cv 520 300
14 L e 168 M30x3,5 200
CVLL 1430 55.0
cve 325 460
cv 520 59.0
15 L e 236 M36x4 290
CVLL 1400 114,0
cvC 340 52.0
cv 550 67.0
16 cVL 1020 236 M36x4 106,0
CVLL 1490 138.0
cve 365 59,0
cv 595 79.0
17 L o= 236 M42x4.5 60
CVLL 1635 172.0
cVC 385 106,0
cv 600 134.0
18 cVL 1095 304 M48x5 204.0
CVLL 1590 262.0
cve 415 120,0
19 cv 645 152.0
cwL 1185 304 M56x5,5 243.0
CVLL 1725 323.0
cvVe 430 138.0
cv 670 176.0
20 cVL 1235 304 M64x6 2910
CVLL 1800 3900
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Blls MACROFLEX SLOVAKIA

Pruzné ulozenia

CVC,CV,CVL,CVLL TypE

B oA Hmotnost’
Vel. Model o R
(mm) (mm) (kg)
cvC 145 35
cv 240 5,0
1 oL 250 98 M12x1,75 70
CVLL 660 8.5
cVvC 145 3,5
cv 245 5,0
2 oL 5m 98 M12x1,75 70
CVLL 665 8,5
cVC 150 3,5
cv 250 5,0
3 oL pyes 98 M12x1,75 75
CVLL 680 9,0
cvC 150 4,0
cv 250 5,0
4 oL 70 98 M12x1,75 75
| - CVLL 690 9,0
] | e
[andgar|[abcoer . f
=] 5 oL o 98 M12x1,75 75
1§ CVLL 695 9,0
ay - ° ] cvC 165 7,0
N cv 265 9,0
1 e 6 oL pres 134 M16x2 140
1 i CVLL 705 18,0
1 o m cVC 170 7.0
1 o cv 275 10,0
—— I:/I: 7 cvL 505 134 M16x2 15.0
- 3
= H Ve iso 75
: 8 cv 295 134 M16x2 11,0
CVL 540 17,0
CVLL 785 20,0
== | s 10
re 9 oL s 134 M20x2,5 180
T CVLL 825 22,0
cvC 195 8,0
' cv 315 12,0
i 10 ouL =50 134 M20x2,5 190
L CVLL 845 24,0
; cVC 220 18,0
cv 345 23,0
11 oL s 168 M24x3 350
CVLL 905 45,0
CcVC 230 19,0
cv 360 25,0
12 - i 168 M24x3 380
CVLL 950 47,0
cve 235 21,0
cv 375 27,0
13 oL 680 168 M30x3,5 oy
CVLL 985 50,0
CcVC 255 23,0
cv 410 30,0
14 oL 750 168 M30x3,5 50,0
g A CVLL 1090 55,0
cVC 265 46,0
cv 405 59,0
15 - 738 236 M36x4 89,0
CVLL 1065 114,0
cVvC 280 52,0
cv 435 67,0
16 ouL 708 236 M36x4 106,0
CVLL 1155 138,0
cVC 305 59,0
cv 480 79,0
17 oL 890 236 M42x4,5 136.0
CVLL 1300 1720
cVC 325 106,0
cv 485 134,0
18 ol 870 304 M48x5 2040
CVLL 1255 262,0
cvC 355 120,0
cv 530 152,0
19 ouL 960 304 M56x5,5 2430
CVLL 1390 323,0
cvC 370 138,0
Rozmer W (mm) — je nevyhnutné 20 CC\YL A 304 M64x6 ;;‘138
uviest v dopyte, alebo objednavke. CVLL 1465 3900
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Blls MACROFLEX SLOVAKIA

Pruzné ulozenia

CVC,CV,CVL,CVLL TypF

S (mm) B oA oh oU oV oT | Hmotnost'

Vel. | Model | "y | MaX. | (mm) | (mm) | (mm) | (mm) | mm)|  (kg)

CvC 207 257 5,0

CvV 302 352 6,5

1 CVL 512 562 98 [ 17,56 | 155 | 195 | 95 90

CVLL 748 798 11,0

CcvC 207 257 5,0

Ccv 307 357 6,5

2 CVL 517 567 98 | 17,5 | 155 | 195 95 90

CVLL 753 803 11,0

cvC 212 262 5,0

Cv 312 362 6,5

3 CVL 557 577 98 | 17,5 | 155 | 195 95 95

CVLL 768 818 12,0

E CcvC 212 262 6,0
CvV 312 362 7,0

E 4 CVL 532 582 98 | 17,5 | 155 | 195 95 95
CVLL 778 828 12,0

@ T 8 CcvC 217 267 6,0
CV 317 367 7,0

5 CVL 537 587 98 | 17,5 | 155 | 195 95 95

CVLL 783 833 12,0

— CcvC 251 301 9,0

(o]
[N}
1

:’ E cv | 351 | 401 11,0
{_[ F 6 CuL | 571 | 621 | 134|175 | 190 | 230 | 120 | &g
- CVLL | 806 | 856 20,0

9,0

CVL 591 641 134 | 17,5 | 190 | 230 | 120

q F CcvC 256 306
CV 361 411
o}

CVLL 837 887

CcvC 266 316
ey Ccv 381 431

12,0
17.0

21.0

10.0

8 134 | 175 | 190 | 230 | 120 | 130

| CVL | 626 | 676 : 19,0

10 CVLL | 887 | 937 23,0

all - o N CVC | 276 | 326 10.0
1 0P cv | 301 | aa 13.0

1 e 0 9 oL | %21 | 3er | 134|175 190 | 230 | 120 | 330

1 B CVLL | 927 | 977 24.0

1 i1 CvC | 281 | 331 1.0

1 o cv | 401 | 451 15,0
e 10 | S| e | 736 | 134|175 | 190 | 230 | 120 [ 700

L EBE5 j: CVLL | 947 | 997 26,0
| 4x o H CVC | 314 | 364 22,0
— 1 CV | 439 | 489 | 450 | 595 | 205 | 265 | 150 | 280

EE CVL | 719 | 769 ' 40,0

CVLL | 1015 | 1065 490

- = L CVC | 324 | 374 23.0
T | T cv | 454 | 504 30,0
; ‘ . 2 | S| % | S9e | 168|215 | 225 | 265 | 150 [ 590
CVLL | 1060 | 1110 53.0

ag A CVC | 329 | 379 25,0

cv | 69 | 519 320

13| SUL | P92 | s2a | 168|215 | 225 | 265 | 150 [ 920

oU CVLL | 1005 | 1145 56.0

. . CVC | 349 | 399 26.0
cv | 504 | 554 340

oV 1 | SUL | 844 | aos | 168 215 | 225 | 265 | 150 [ 20

' ' CVLL | 1200 | 1250 64.0
CVC | 395 | 445 55.0

cv | 535 | 585 68.0

15 | S| s | oao | 236 215 | 295 | 335 [ 220 [ 350

CVLL | 1192 | 1242 123,0

CVC | 410 | 460 59,0

cv | 565 | 615 76.0

16 | S| oo | oye | 236 215 | 295 | 335 | 220 [ [5G

CVLL | 1285 | 1335 144.0

CVC | 435 | 485 66,0

cv | 610 | 660 86,0

17| UL | 1030 | 10 | 236 | 2155 | 295 | 335 | 220 [ D

CVLL | 1430 | 1480 174.0

CVC | 465 | 515 112.0

cv | 625 | 675 141,0

18 | QUL | 1o | 1000 | 304 | 215 | 365 | 405 | 275 | 810

CVLL | 1395 | 1445 266.0

CVC | 495 | 545 125.0

cv | 670 | 720 157.0

19 | SUL | mob | 1o0 | 304 | 215 | 365 | 405 | 275 | 200

CVLL | 1530 | 1580 332.0

CVC | 510 | 560 145.0

cv | 695 | 745 173.0

20 | SU | Db | toop | 304 | 215 | 365 | 405 | 275 | 1780

CVLL | 1605 | 1655 410,0
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Blls MACROFLEX SLOVAKIA

Pruzné ulozenia

CVC,CV,CVL,CVLL TypG

Rozmer W (mm) — je nevyhnutné
- : . vel. | Model B Cc Y oA o R X 2UPN o
uviest' v dopyte, alebo objednavke. el ode (mm) | (mm) | (mm) | (mm) (mm) (mm) (mm)
CVC | 145 | 65 20
cv 240 | 10 30
1 oL | 150 | 10 50 98 | M12x1,75 | 20 80 2500
CVLL | 660 | 10 70
CVC | 145 | 65 20
cv 245 | 10 30
2 cvL | 55 | 10 0 98 | M12x1,75 | 20 80 2500
CVLL | 665 | 10 70
CVC | 150 | 65 20
cv 250 | 10 30
3 oL | 285 | 10 0 98 | M12x1,75 | 20 80 2500
CVLL | 680 | 10 70
CVC | 150 | 65 20
cv 250 | 10 30
4 oL | 270 | 10 50 98 | M12x1,75 | 20 80 2500
CVLL | 690 | 10 70
CVC | 155 | 65 20
cv 255 | 10 30
5 oL | 275 | 10 50 98 | M12x1,75 | 20 80 2500
CVLL | 695 | 10 70
CVC | 165 | 70 20
cv 265 | 15 30
6 cvL | a85 | 15 s | 134 | wmiex2 28 100 | 2500
CVLL | 705 | 15 70
CVC | 170 | 70 20
cv 275 | 15 30
7 cvL | 505 | 15 5o | 134 M16x2 28 100 | 2500
CVLL | 735 | 15 70
CVC | 180 | 70 20
cv 295 | 15 30
8 oL | sa0 | 15 s | 134 M16x2 28 100 | 2500
CVLL | 785 | 15 70
CVC | 190 | 85 20
cv 305 | 25 30
9 oL | s65 | 25 s | 134 | M20x25 28 100 | 2500
CVLL | 825 | 25 70
CVC | 195 | 85 20
cv 315 | 25 30
10 | cuL | 580 | %= | 5o | 134 | M20x25 | 28 | 100 | 2500
CVLL | 845 | 25 70
CVC | 220 | 85 20
cv 345 | 25 40
1 oL | &25 | 25 e | 168 M24x3 36 140 | 2500
C B CVLL | 905 | 25 80
| CVC | 230 | 85 20

Ccv 360 25 40

12 cvL | 655 | 25 60 168 M24x3 36 140 2500
CVLL | 950 | 25 80
CVC | 235 | 120 | 20
cv 375 | 70 40
13 cvL | s80 | 70 co | 168 | M30x35 | 36 140 | 2500
CVLL | 985 | 70 80
CVC | 255 | 120 | 20
cV 410 | 70 40
14 cvL | 750 | 70 60 168 | M30x3,5 36 140 2500
CVLL | 1090 | 70 80
CVC | 265 | 120 | 20
cV 405 | 70 40
15 cvL | 735 | 70 60 | 236 M36x4 50 220 | 2500
CVLL | 1065 | 70 80
CVC | 280 | 120 | 20
cv 435 | 70 40
16 cvL | 795 | 70 60 | 236 M36x4 50 220 | 2500
CVLL | 1155 | 70 80
CVC | 305 | 110 | 20
cv 480 | 70 40
17 | cuL | se0 | 70 | o | 236 | M42x45 | 50 | 220 | 2500
CVLL | 1300 | 70 80
CVC | 325 | 60 15 220 | 1200
cv 485 | 70 50
18 304 | M48x5 66
CVL | 870 | 70 80 200 | 2500
CVLL | 1255 | 70 | 110
o 3% | % | s 20 | 1400
19 304 | M56x5,5 66
cvL | 960 | 70 80 a0 | 2500
CVLL | 1390 | 70 | 110
CAFAERE:
20 | cvL |1o10| 70 | 80 | 304 | M64x6 66
300 | 2500

CVLL | 1465 70 110
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Pruzné ulozenia

CVC,CV,CVL,CVLL TypH

6.74

) S (mm) Tyé
Vel. Model MIN, MAX. oA 2400

cve 343 393 0

1 cv 438 488 08 0
cwL 648 698 0

CVLL | 884 934 0

cve 343 393 0

5 cv 243 493 08 0
cwL 653 703 0

CVLL | 889 939 0

cVe 348 398 0

5 cv 448 498 o 0
cwL 663 713 0

CVLL | 904 954 0

cve 348 398 0

. cv 448 498 o8 0
cwL 668 718 0

CVLL | 914 964 0

cve 353 203 0

5 cv 453 503 o8 0
cwL 673 723 0

CVLL | 919 969 0

cveC 415 265 0

cv 515 565 0

6 cvL 735 785 134 0
CVLL | 970 1020 0

cve 420 470 0

cv 525 575 0

7 cVL 755 805 134 0
CVLL | 1001 | 1051 0

cve 430 480 0

cv 545 595 0

8 cVL 790 840 134 0
CVLL | 1051 | 1101 0

cve 440 490 0

cv 555 605 0

9 cVL 815 865 134 0
CVLL | 1091 | 1141 0

cve 445 495 0

oV 565 615 0

10 cvL 830 880 134 0
CVLL | 1m1 | 1161 0

cve 564 614 1

cv 689 739 1

n cwL 969 1019 168 1
CVLL | 1265 | 1315 1

cVe 574 624 1

cv 704 754 1

12 CVL 999 1049 168 1
CVLL | 1310 | 1360 1

cve 579 629 1

cv 719 769 1

13 cVL 1024 | 1074 168 1
CVLL | 1345 | 1395 1

cve 589 639 1

cv 754 804 1

14 CVL 1004 | 1144 168 1
CVLL | 1450 | 1500 1

cve 690 740 2

cv 830 880 2

15 CVL 1160 | 1210 236 2
CVLL | 1487 | 1537 2

cve 705 755 2

cv 860 910 2

16 CVL 1220 | 1270 236 2
CVLL | 1580 | 1630 2

cVe 800 850 3

cv 975 1025 3

17 CVL 1385 | 1435 236 3
CVLL | 1795 | 1845 3

cve 825 875 3

cv 985 1035 3

18 cvL | 1370 | 1420 304 3
CVLL | 1755 | 1805 3

cve 995 1045 2

cv 170 | 1220 4

19 cVL 1600 | 1650 304 4
CVLL | 2030 | 2080 4

CVC | 1010 | 1060 2

cv 1195 | 1245 4

20 CVL | 1650 | 1700 304 4
CVLL | 2105 | 2155 4
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APV

Obmedzovac vibracii

| o
/ .o
i >
| =
' =
= |
= .
Zavitova ty€ s okom
1 (prestavitelnost + 40 mm)
Y Zat'aZenie M Posuv Opora
Velkost ™ Min. | Max. | Min. | Max eb Max. 2400
kN mm mm mm Velikost
1 0,22 0,70 560 3000 12 +/-50 00
2 0,50 1,50 570 3000 12 +/-50 00
3 1,25 3,50 660 3000 15 +/-50 0
4 2,80 8,50 800 3000 25 +/-50 1
5 6,50 19,00 925 3000 25 +/-50 1
6 15,00 | 45,00 1100 3000 25 +/-50 2

Pouzitie
K omedzeniu vibracii potrubia.

Vyroba

Na objednavku sa mbze navrhnut v prevedeni pre zatazenie az 100 kN.

Objednavka: | Nazov Kod-typ Velkost Zatazenie Rozmer o Potrubia
PFiklad: | Omedzovac vibracii | APV Typ 1 3 1,6 kN M1=1500 mm 114,8 mm
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Kompenzatory a technické prvky
pre potrubné systémy

Ulozenie konstantnej sily

Soportes para Tuberias - Pipe Hangers, S.A






Blls MACROFLEX SLOVAKIA

Ulozenie

Konstantné sily

Vysledkom Uspesnej spoluprace so spolo¢nostou CARPENTER AND PATERSON, jednym z popred-
nych svetovych vyrobcov potrubnej techniky, su uloZenia s konstantnou silou, dodavané spolo¢nostou

PIHASA.

Vseobecny popis

Vysledkom konétruk'c":ného rieSenia spol. Carpenter and Paterson je uloZenie, ktoré pdsobi konstantnou
silou, a to po celej diZzke pracovného zdvihu. Konstrukcia vychadza z rovnovahy zatazovacej sily a sily
tlacnej pruziny na pakovom mechanizme.

Osa pruziny

W
T b2~ N Osa otageni

| P F,xa,=Wxb,

\ - F,xa,=W xb,

\ - —

f bs F,xa,=Wxb,
Wy

W

Standardné produkty

Konstrukcia uloZenia konStantnej sily umoziiuje pouzivat' ulozenie v rozsahu zatazenia od 0,12 kN
do 457 kN a v rozsahu pracovného zdvihu od 40 mm do 410 mm.

UloZenia konstantnej sily sa vyrdbaju s 5% toleranciou zadaného zataZenia. Proti prekroCeniu
povoleného pohybu su vybavené blokovanim hornej a dolnej max. polohy. Standardne su dodavané
s ukazovatelom posuvu.

Kompaktné ocelové puzdro s pruzinou, umozfiuje umiestnenie v réznych polohach a chrani systém
ulozenia pred vonkajSimi vplyvmi a poskodenim.

Specialne produkty

Na zaklade poziadavky zakaznika je mozné navrhnut uloZenie pre rieSenie Specialnych pripadoy,
napr. pre zdvih alebo zatazenie nad hodnoty uvedené v tomto kataldégu.
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Vyrobné nastavenie

VSetky ulozenia konstantnej sily sa dodavaju zaistené aretacnymi kolikmi (Cervenej farby). Predna-
stavenie a aretacia su vykonané vo vyrobe na zaklade objednavky a zadanych prevadzkovych para-
metrov. Pred uvedenim potrubného systému do prevadzky, ale az po vykonani tlakovej skusky, alebo
inych operacii (napr. chemickeé Cistenie a pod.), musi nasledovat previerka celého potrubného systému
a az potom mozu byt odstranené aretacné koliky. Aretacia je Standardne konstruovana na 2-nasobok
max. zatazenia,ktorym je uloZenie vo vyrobe testované. V pripade potreby je mozné dodat aretacné
prvky aj na vysSie zatazenie. Tuto poziadavku je nevyhnutné uplatnit uz v objednavke.

Vol'ba vhodného uloZenia

Pre vyber vhodnej velkosti uloZenia konStantnej sily je nevyhnutny vypolet zataZenia a zdvihu pre
vSetky prevadzkové stavy.
Doporucena rezerva pre hodnoty zdvihu:

+25 mm do 125 mm

+20 % nad 125 mm
Vysledok je nevyhnutné zaokruhlit hore na celé desiatky tak, aby bolo mozné vybrat’ Standardizované
uloZenie (vid. tabulky str. 89 — 91). Hodnoty vertikélneho posuvu v tabulkach udavaju maximalnu celko-
vu drahu, ktoru je ulozenie schopné prekonat.
Pre model C51 je potrebné volit hodnoty napravo od hrubej €iary. Pro model C52 je potrebné volit’ hod-
noty napravo od hrubej preruSovanej Ciary.

Priklad:
Zadané zatazenie 10,2 kN
Zadany posun 90 mm

Celkovy pohyb = 90 + 25 mm, po zaokruhleni hore na celé desiatky = 120 mm

V tabulkach zvolime stipec pre 120 mm celkového posuvu, v tomto stipci vyhladame najbliz&iu hodnotu
k zadanému zatazeniu - 10,61 kN. V tomto riadku na lavej strane nasledne od¢itame vhodnu velkost
uloZenia tj. 22.

Povrchova uprava

UloZenia kon&tantnej sily su Standardne vybavené zakladnym antikoroznym naterom. Je mozné
objednat’ aj iné prevedenie povrchovej Upravy.

Udrzba

UloZenia su vybavené PTFE loZiskami. Tieto su uzatvorené a nevyzaduju Ziadnu udrzbu ani domaza-
vanie.

Udaje pre objednavku

- Pocet kusov

- Model (C50 a pod.)

- Typ (Japod.)

- Prevadzkové zatazenie

- Zatazenie pre hydraulicku tlakovu skusku
- PoZadované vyrobné nastavenie

- Skuto¢ny zdvih

- Celkovy zdvih a smer (+ hore, — dole)

- Ostatné poziadavky

Ulozenie konstantnej sily pre velké posuvy

V niektorych pripadoch je potrebné pouZit uloZenie konstantnej sily s celkovym zdvihom vacsim
nez je maximalny povoleny pre Standardny typ. Pre uréenie vhodnej velkosti uloZzenia s drahou vacSou
nez Standardna je nevyhnutné vypocitat hodnotu ekvivalentného zatazenia.
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Ekvivalentné zatazenie = prevadzkové zatazenie/100 x celkovy posuv

Pomocou ekvivalentnéhg zatazenia vyhladajte spravnu velkost uloZenia s konstantnou silou
v prislusnej tabulke, v stlpci pre celkovy zdvih 100 mm.

Priklad:

Prevadzkové zatazenie = 2,03 kN

Zdvih =270 mm

Ekvivalentné zatazenie = 2,03/100x270 = 5,48 kN
Pre’toto vypocitané ekvivalentné zatazenie vyhfadame vhodnu velkost uloZenia a to
v stlpci pre zdvih 100 mm. V naSom pripade to bude velkost 14.

Pokyny pre montaz

1.0.

2.0.

3.0.

4.0.

5.0.

Ukotvenie na stavebnu konstrukciu.
Prevadza sa skrutkovym spojom, alebo zvarom.

Pripojenie a zatazovanie.

2.1.

2.2.

Ulozenia C50, C51, C52 a C53 sa dodavaju s kratkou zavitovou ty€ou a napinacou
maticou, ktorou sa pripdjaju k ostatnym Castiam zostavy uloZenia. Napinacie matice
sluzia taktiez k nastaveniu uloZenia pre spravne vychodiskové zatazenie. Nastavenie
sa vykonava otacanim napinacej matice, az do momentu, ked sa daju lahko vybrat
aretacné koliky.

Ulozenia C54 a C55 sa pouzivaju k podopreniu potrubia. Pripadné vySkové rozdiely
sa koriguju pomocou nastavovacej matice. Pri dosiahnuti spravneho nastavenia
sa daju fahko uvolnit aretacné koliky.

Aretacné koliky su ¢erveno oznacené. Odstranit ich mézeme az po realizacii tlakovych skusok
alebo dalSich Cinnosti, ktoré maju predchadzat uvedeniu potrubného systému do prevadzky.
Koliky je nevyhnutné uschovat pre ich dalSie mozné pouzitie (prevadzkova tlakova skuska

a pod.)

Nastavenie zataZenia.

V pripade, Ze skutoné zatazenie je iné nez povodne zadané, na ktoré je ulozenie nastavené
vo vyrobe, je nevyhnutné prestavit’ velkost zatazenia nastavovacou skrutkou.

Zmena nastavenia je mozna v rozsahu +/- 20% pévodne nastaveného zatazenia, a to pri
nevytiahnutom aretacnom koliku. Stupnica ukazovatela zatazenia je delena po 2 %..

Prevadzka.

5.1. Pred uvedenim do prevadzky je nevyhnutné vykonat nasledujuce kroky:
5.1.1. Preverit, Ze su vytiahnuté aretacné koliky.

5.1.2. Preverit, Ze ukazovatel je na stupnici v polohe studeného zatazenia.

5.2. V prvych mesiacoch prevadzky je nevyhnutné periodicky kontrolovat, €i posuvy ulozenia
su v povolenom rozsahu. Pripadné drobné odchylky mozno korigovat zmenou
nastavenia zataZenia.

5.3. Pocas prevadzky je potrebné vykonat ob&asnu kontrolu, ¢i je ukazovatel v spravnej

polohe ( teplé zatazenie ).

Volba modelu a velkosti

UloZenia konstantnej sily sa dodavaju v niekolkych prevedeniach. LiSia sa u€¢elom svojho pouzitia, moz-
nostou uchytenia na konstrukciu a orientaciou pruzinovej klietky. Modely C50 + C53 a C56 su uréené
pre zostavy zavesov, modely C54 a C55 pre zostavy podper.

Pre zakladnu orientaciu mézeme pouzit graficky prehlad uvedeny na nasledujicej strane. Podrobnejsie
informacie poskytneme na zaklade Vasho dopytu.

Potrebnu velkost' uloZenia konstantnej sily mézete urcit’ podla tabuliek uvedenych na strane 6.83-6.85.
V pripade VaSej poziadavky sme pripraveni zabezpecit vyber najvhodnejSieho rieSenia a do dodavky
mbdzeme zahrnut' aj vykonanie vypoctov potrubného systému.
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Ulozenie konstantnej sily Prehl'ad modelov

C50 C51 C52

—\

C53 C54

C55 C56
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konstantnej sily

Zenie

v

=
D

y zdvi
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Uvod

Podobne ako pri ulozeni konstantnej sily spolupracuje PIHASA s firmou CARPENTER & PATERSON pri
dodavkach hydraulickych timiacich prvkov. Tieto vyrobky su uréené pre pokrokové projekéné rieSenia
a Specialne pripady uloZenia potrubia, pri ktorych je nevyhnutné venovat zvySenu pozornost okrem
iného aj dynamickym silam, ktoré pdsobia na potrubie, napr. mimoriadne prevadzkové stavy, kmitanie,
zemetrasenie a pod.

Kryt regul. Indikator napine

ventilu

Hydraulicky valec

LoZiskovy
kruzok

Nadrzka

Piest

Hydraulické timi¢e su zariadenia reagujuce na velkost zrychlenia. PouZivaju sa na ochranu potrubnych
systémov alebo iného zariadenia pred razmi alebo chvenim.

V normalnych podmienkach, napriklad pri teplotnej dilatacii potrubia, neprekracuju hodnoty rychlost
dizkovych zmien 1 mm/s a amplitida chvenia je mensia ako 3 mm. V takychto podmienkach je sila
potrebna k prestaveniu hydraulického timi¢a mensia nez 2 % z jeho menovitého zatazenia.

Aktivacia timic¢a je funkciou hlavného riadiaceho ventilu. V normalnom stave je ventil otvoreny a pries-
tory na oboch stranach hydraulického valca su prepojené. TImi€ je v stave, ktory sa nazyva ,Free Flow
Condition®.

V pripade, Ze rychlost pohybu potrubia alebo aparatu v smere osi timi¢a prekroc¢i hranicu, na ktoru
je timi¢ nastaveny (3-5 mm/s), dochadza k zvySeniu diferenéného tlaku v priestore pred a za piestom
a hlavny riadiaci ventil sa uzavrie. Tento stav sa nazyva ,Locked Condition®.

Pri uzatvorenom hlavnom riadiacom ventile je rychlost posuvu piestu hydraulického timi¢a dan& nasta-
venim regula¢ného ( ihlového ) ventilu. Tento obtokovy ventil riadi rychlost posuvu piestu pri zatazZeni.
BeZne je regulagny ventil voleny tak, aby pri zadanom zatazZeni bola maximalna rychlost prestavenia
hydraulického valca 2 mm/sec.

K znovuotvoreniu hlavného riadiaceho ventilu pride po poklese zatazovace;j sily (pod 2 % menovitej
hodnoty) a zastaveni pohybu.

Aktivagna rychlost hlavného riadiaceho ventilu je dan& volbou jeho vefkosti. Pripadna zmena alebo
prestavenie tohoto prvku je mozné len vo vyrobnom zavode.

TImi¢ je vybaveny vyrovnavacou nadrzkou hydraulickej kvapaliny. Pruzinou ovladany pomocny piest

udrzuje v hydraulickom systéme pri otvorenom hlavnom riadiacom ventile trvaly tlak
4 bar.
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Vyhody pouzitej konstrukcie

1.

—_

COWONOUAWN

Potrubia alebo iné zariadenia su chranené pred prekro¢enim dovolenych posuvov a to aj pri rdzoch
alebo mimoriadnych vibraciach.

. Rychlost posuvu je mozné riadit.

. Su pouzité tesniace prvky na baze polyuretanov s dlhou zivotnostou.

. Hydraulicka kvapalina na baze silikonu.

. Sférické samonastavitelné loziska v oboch koncovych okach umozrujuce uhlovy pohyb +/- 5°.

Tlakovy zasobnik hydraulickej kvapaliny.

. Nizky hydraulicky odpor pri norméalnych pohyboch potrubia.

. Je mozné pouzit pre oba smery posuvu, stla€ania aj roztahovania.

. Indikator stavu kapaliny.

. Vyrobné nastavenie v stredovej polohe, pokial nie je dohodnuté iné.

Volitelné dopinky

AwN

. Indikator polohy piestu.

Integrovany poistny ventil — 133 % menovitého zatazenia.

. Vysiela¢ pre dialkovu signalizaciu polohy a stavu napine.
. Tesnenie z elastomeru etyl-propylénu.

Povrchova tprava

Standardne kladivkova zelena vrchna farba. Ostatné povrchové Upravy vratane pozinkovania na objed-
navku.

Vyrobné skusky

VSetky tlmiCe su pred expediciou podrobené funkénému testu. Vysledkom tejto skusky je graf,
na ktorom je mozné zistit nastavenie vyrobku.

Prevadzkové udaje

Aktivacné zrychlenie 3-5mm/s

Ryhlost pri zatazeni 0,5-2mm/s

Frekvenény rozsah 0,5-50Hz

Deaktivacia 2 % menovitého zatazenia
Spatna sila max. 2 % menovitého zatazenia
Max. prevadzkova teplota 50 °C

Kratkodoba max. teplota 110°

Pripustna akumulovana radiacna davka 1x 107 rads
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HS 2 +4

Hydraulické timice

=3
+ == | — S
Cape H —
A s
(neutralna poloha)
max.
. Valec s Posuv A B (o3 D E F G H J Hmotnost’
Kod zat'azenie
(mm) (kN) (mm) | (mm) [ (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) (kg)
HS2/150 | 50 30,0 150 787 292 273 213 80 40 75 25 60 14
HS2/300 | 50 30,0 300 1168 | 445 426 281 80 40 75 25 60 18
HS2/450 | 50 30,0 450 1548 | 597 578 357 80 40 75 25 60 22
HS3/150 | 75 70,0 150 861 319 324 218 108 54 113 25 60 32
HS3/300 | 75 70,0 300 1242 | 472 476 294 108 54 113 25 60 41
HS3/450 75 70,0 450 1623 624 630 369 108 54 113 25 60 50
HS4/150 | 100 125,0 150 936 360 330 246 136 68 121 35 80 58
HS4/300 | 100 125,0 300 1317 | 512 484 321 136 68 121 35 80 70
HS4/450 | 100 125,0 450 1698 | 665 636 397 136 68 121 35 80 82
Poznamka

MézZe byt dodany s okami na oboch koncoch, alebo na jednom konci s potrubnou objimkou. D4 sa tak-
tiez doplnit’ predlzovacimi tyCami.

Objednavka: | Nazov Kaod dielu Zatazenie Pocet kusov

Priklad: TImi¢ hydraulicky | HS2/150 20 kN 1
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HS5+=6

Hydraulické timice

B C D
=3
+- = 1} — = 1
tapo H —
A )
(neutrala poloha)
max.
Typ Valec zataenie Posuv A B C D E F G H J Hmotnost’
(mm) (kN) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) (kg)
HS5/150 | 125 190,0 150 1000 | 389 344 268 204 95 124 45 95 105
HS5/300 | 125 190,0 300 1382 | 542 496 344 204 95 124 45 95 116
HS5/450 | 125 190,0 450 1762 | 694 648 420 204 95 124 45 95 127
HS6/150 | 150 270,0 150 1050 | 414 344 292 241 108 135 50 110 140
HS6/300 | 150 270,0 300 1431 | 566 496 369 241 108 135 50 110 161
HS6/450 | 150 270,0 450 1863 | 770 648 445 241 108 135 50 110 182
Poznamka

Méze byt dodany s okami na oboch koncoch, alebo na jednom konci s potrubnou objimkou. Da sa tak-
tiez doplnit’ predlzovacimi ty¢ami.

Objednavka: | Nazov Kaéd dielu Zatazenie Pocet kusov

Priklad: | TImi¢ hydraulicky HS 5/150 100 kN 1
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HS 8 =10

Hydraulické timice

B ‘ C D
N
“‘\
o]
31— fJ\ (D
F=== -—-l—-
i) - e
T w
capoH = w 5/
p 2 R o __-/ 3
A
(neutralna poloha) g E
max.
Kod Valec zatasenie Posuv A B C D E F G H J Hmotnost’
(mm) (kN) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) (kg)
HS8 - 75 200 500,0 75 872 319 408 145 325 152 248 80 150 270
HS8 -150 200 500,0 150 1062 | 356 561 145 325 152 248 80 150 285
HS10 -75 250 750,0 75 970 323 492 155 445 217 390 100 190 520
HS10-150 250 750,0 150 1160 | 361 644 155 445 217 390 100 190 550
Poznamka

MbZe byt dodany s okami na oboch koncoch, alebo na jednom konci s potrubnou objimkou. Da sa tak-
tiez doplnit’ predizovacimi ty¢ami.

Objednavka: | Nazov Kaéd dielu Zatazenie Pocet kusov

Priklad: | TImi¢ hydraulicky HS 8-75 400 kN 1
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HS 11, 15, 17

Hydraulické timice

neutralna poloha

Kod Valec zat,"a‘g:'nie posuv | A B c D E F G H J | Hmotnost
(mm) (kN) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) [ (mm) | (mm) | (mm) (kg)
HS11-150 | 280 | 1500,0 | 150 | 1137 | 110 | 820 | 207 | 390 | 295 | 295 | 76 | 95 720

HS15-150 370 3000,0 150 | 1250 | 130 926 194 510 355 355 | 102 | 117 1415

HS17-150 430 |4500,00 150 | 1250 | 130 926 194 500 395 395 114 | 127 2475

Poznamka
MézZe byt dodany s okami na oboch koncoch, alebo na jednom konci s potrubnou objimkou. D4 sa tak-
tiez doplnit’ predlzovacimi tyCami.

Objednavka: | Nazov Kod dielu Zatazenie Pocet kusov

Priklad: | TImi¢ hydraulicky HS 8-75 400 kN 1
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MACROFLEX SLOVAKIA s.r.o
Mikoviniho 4

917 01 Trnava

Slovenska republika

Tel: +421 33 5936 159, 237
Fax: +421 33 5936 054

e-mail: macroflex@macroflex.sk

DOPYTOVY FORMULAR pre potrubné ulozenie

Spolo¢nost:
Adresa:
Meno: Oddelenie:
Telefén: Fax: e-mail:
Poptavka ¢.: Datum
SPECIFIKACIA
Typ ulozZenia: Pocet ks:
Prvky:
|:| Zakladny konstrukény prvok - kod dielu: Velkost:
D Pruzné ulozenie typ: (A) (B) (C) (D) (E) (F) (G) (H) (APV) zaskrtnite Velkost:
D UloZenie konstantnej sily: C(50) (51) (52) (53) (54) (55) zasSkrtnite Velkost:

[ ] Hydraulicky timi¢ - kod:

Zostavenie (zaskrtnite — vid. kataldg ,Prehlad typickych aplikacii“

[A] [B] [C] [D] [E] [F] [G] [H] [1] [J] [K] [L] [M] [N] [O] [P] [Q] [R] [S] [T] [in€]

Poloha potrubia: Posuvy potrubia:

|:| Horizontalna Horizontalna - os “x“ (mm) € /
|:| Vertikalna Vertikalna - os “z* (mm) ) /
[ ] Sikma - uhel (°): Lateralni - os “y" (mm) © /
Zat'azenie: Informacie o potrubi:

Zastudena (kN):

Vzdialenost osi potrubia od konstrukcie (mm):

Zatepla (kN)

Rozmer potrubia D x t (mm)

Teplota potrubia (°C)

Hrubka izolacie (mm)

Dal$ie upreshuijuce Udaje (umiestnenie, razy alebo iné negativne a nestandardné vplyvy, poZiadavky na dokumentaciu a pod.):

Prilohy (vykresy, schémy umiestnenia a pod.)

Poznamka: Prosime o ¢o najstarostlivejSie vyplnenie tohoto formulara, pretoze akékolvek nespravne alebo neuplné udaje
mézu mat’ negativny vplyv na funkénost ponudkaného vyrobku.
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