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1. Bevezetés

Az anyagok mozgatasa egy alapvetd tevékenység, ami termel6t és fogyasztot egyarant €rint, €s

kihivasok elé allit.
Az anyagi folyamatok a tér és az id6 szakaszosan folytonos fliggvényei.” [1.]

Ez a folyamat az ipar termel6képességének fontos része, aminek jelentdsége az emberi igények
¢s a populacido novekedésével nd, és mindig Gj kihivasok elé allitja a szakembereket. A
gazdasagi verseny fokozodasa és a globalizacid olyan feszitett temp6t kovetelnek a logisztika
terliletén, amelyet egy versenyképes cég esetén gépesitett rendszerek nélkiill ma mar el sem

tudunk képzelni.

1.1 Célkitiizés

A humaner6forras napjainkra jelentésen megdragult, képzett munkaerdbdl idészakos hiannyal
talalkozunk. Célom egy olyan korszert és hatékony adagolopalya tervezése, mely kivaltja az
emberi erével torténd termékadagolast, csokkentve ezzel a véllalkozasok kiszolgaltatottsagat.
Lehetdséget ad tovabba az anyagmozgatasi folyamat egyszeriibb nyomon kovetesére. Ehhez
kivanom az iparban eddig megvalosult, bevalt megoldasokbol kiindulva, a mai kor igényeinek,
elvarasainak megfelelve elkésziteni a szallitopalya és a hozza tartozo applikacidok koncepciojat.
A szakdolgozatomban egy lddamosé adagolo rendszert allitok Ossze a kovetkezd szisztéma
szerint: A rendszer egy szallitopdlya segitségével mozgatja a rakodolapra rakdsokban
felhalmozott tisztitandd ladat egy specidlisan erre a célra kialakitott gép toltopalyaja felé. A
szallitopalya kezdeti szakaszan egy villastargonca feladja a rakoddlapot, majd a palya masik
végén azt egy applikacid leliriti, €s a szallitopalya a letiritett palettat visszaszallitja a feladasi
pontra. A letritést végzd gép tovabbi feladata, hogy a ladadkat eljuttassa a mosdégép

adagolopalydjara.
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2. Irodalomfeldolgozas

Az anyagmozgatast rendszerként a 60-as években értelmezték, ezt megeldzden
mellékmiiveletként tekintettek rd. A rendszerszemléleti gondolkozasban mar torekvést
mutattak az optimum rendszerre, ennek kdvetkezménye, hogy az anyagmozgatast a termelési

folyamat alrendszereként kezelik.

A kovetkezdkben a tervezett rendszerhez felhasznalhatd eszkdzoket, megoldasi lehetéségeket

ismertetem.

2.1. Az anyagmozgatas eszkozei
A kiilonb6zé anyagok gépekkel torténd hatékony mozgatasahoz sziikséges eszkozok az
ugynevezett Egységrakomany-képzé eszkozok. Ez alatt azon eszkozok Osszességét érjik,

melyek lehetévé teszik a gépekkel torténd kezelhetdséget (tarolas, rakodas, szallitas).
Egységrakomany-képzo eszkdzok a kovetkezok lehetnek:

- rakoddlapok,

ladak, rekeszek,

szallitotartalyok,

- egyéb modon képzett egységrakomanyok,
melyek az aldbbiak szerint csoportosithatok (1. tablazat).

1.tablazat [1]

Egységrakomanyt-képzoé eszkozok

Rakodoélap Ladak, rekeszek Szallitotartaly Egyéb médon képzett
sik rakodolada kicsi rogzités nélkiil
oldalfalas szallitolada kozepes atkotéssel
kiilonleges rekesz nagy kotegeléssel
kiilonleges haléval
lagyfala tartaly
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Széles korben elterjedt eszk6z a sik rakoddlap. (1.abra)

1. d&bra EuPAL rakoddlap [13.]

A képen jol lathaté modon a rakoddlapba kiilonbozo jeloléseket égetnek. Ezek mutatjak meg,
hogy az adott eszkdz milyen szabvanyoknak felel meg, milyen hé vagy vegyszeres kezelést

alkalmaztak a forgalomba hozatal el6tt.
A rakodolap definiciojat az MSZ 13670-75 tartalmazza:

“A rakodolap teherviselésre alkalmas rakfeliilett, tavtartokkal 6sszekotott két sikfeliiletd, vagy
labakon all6 egy sikfeliiletli drualatét. A tavtartok, ill. a labak biztositjdk az emeldgép megtogd
szerkezetének (pl. emeldvilla, emelSlap) behatolasat a rakfeliilet ald a rakodasi-szallitasi

miveletek elvégzéséhez.”

Rakodolap részei €s jellemz6é méretei (2.4bra)

2. dbra Szabvanyos rakoddlap [1.]

Alapanyaga a kezdetekben fa, de elérhetd fém (acél), és egyre elterjedtebb a mlianyag kivitel.

Elterjedt, széles korben felhasznalhatd, és mozgatasa, toltése (egységrakomany képzeés) a
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szabvanyos kialakitas miatt j61 automatizalhato. Alkalmazasa esetén a kdvetkez6 szabvanyokat

kell figyelembe venni:

Fogalommeghatérozas: (MSZ 13670)
Szilardsagi jellemzok: (MSZ 12438)
Elhelyezés helysziikséglete: (MSZ 317)

Jellemzok, méretek és tipusok: (MSZ 12436)

Az elézéekben bemutatott egységrakomany képzésére, a kovetkezékben bemutatok az iparban

elterjedt megoldasokat.

2.2 Egységrakomany képzés (Palettazas)
A rakodoélapos egységrakomanyok dsszedllitdsa sordn a rahelyezett terméket szorosan helyezik
el egymas folé, illetve mellé. A termékek elrendezése a raklap hatarold sikjaival merdleges

vagy parhuzamos. Az elrendezés torténhet géppel vagy kézi erével.

Gépi palettazas: A palettazas soran a rakomany egységeit egy célgép (4. abra) vagy egy robot
(3. dbra) egy specialis fejjel elrendezi a raklapon. Ezt a folyamatot ciklikusan hajtja végre, amig

a csomag magassaga el nem éri azt a magassagot, ahol az még biztonsagosan mozgathat6 és

szallithato.
\'\ g
L
3. 4bra palettazo robot [21.] 4. ébra palettaz6 célgép [28.]

Az osszeallitott egységrakomany mozgatasa tizemen beliil végezhet6 kézi és gépi uton. Kézi
uton torténd mozgatasra a legelterjedtebb eszkoz a hidraulikus kézi raklapemeld. Ezen eszkoz
hasznélata konnyen elsajatithatd, kezelése viszonylag egyszeri, és nagy teher mozgatasat teszi

lehetové.

Ezek az eszk6zok jellemzéen tartds, jol mandverezhetd szallitdeszkozok. Felszerelhetok
mérleggel, vagy ollos emeldvel, illetve lehetnek magas emelésiiek. Igazan j6 megoldéas a

rovidtava raklapos anyagmozgatas soran, de hasznalatahoz feltétel a j6 mindségl jarofeliilet,
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ugyanis kis atméroéja kerekeken gurul, ami nem képes a nagyobb feliileti hibakat toleralni.
Amennyiben az anyagmozgatds nagyobb volumenii vagy folyamatos, gy hatékonyabb
megoldas a gépekkel torténd anyagmozgatds. A gépi Uton torténd mozgatds esetén
megkiilonboztetiink miikodés szerint folyamatos és szakaszos miikodésii anyagmozgatod
gépeket. A szakaszos miikodésti gépek koziil jellemzden a targoncdk hasznalatat részesitik
elényben. A kezel6 elhelyezkedése szerint ezek az anyagmozgatd gépek a kovetkezéképpen

csoportosithatoak: (5.4bra) (6.abra) (7.4bra)

Gyalogkiséreti targonca Vezetéallasos targonca Vezetéiiléses targonca
(58
S i
5.4b logkiséretii . .
abra gyalogiserett 6. abra villastargonca 7. abra villastargonca
t 23.
argonca [23.] 23] (33

Folyamatos mikodésti gépek koziil a rakoddlapos anyagmozgatashoz a gordiilelemes

szallitopalyak a legelterjedtebbek. Egy példa 6sszedllitas lathatd az alabbi képen (8. abra).

8. abra palettas szallitérendszer [22.]

2.3. Gordiildelemes szallitopalyak

Jellemzdjiik, hogy gordiiléelemek segitségével tovabbitjak a sikfeliilettel rendelkezd, a palyara
felfekvé anyagokat, adott nyomvonal mentén, vizszintes vagy kozel vizszintes iranyban.
Segitségiikkel egy adott palyan vagy palyaszakaszon végezheté folyamatos mozgatas,

torlasztas, atadas. A gordiild elemek jellemzden a mozgés irdnyéban végeznek forgd mozgast.
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A terhelést foként a szallitott test tomegére hatd gravitacids erd adja. Esetenként mas kiilsé erok

hatéasa is fellép terhelésként.
Gordiiléelem szerinti csoportositasban a kdvetkezd palyatipusokat kiilonboztetjiik meg:

- tarcsas palyak,
- golyos palyak,
- goOrgls palyak,
- hevederes palyak,

- lancos palyak.

Hajtasmod szerinti csoportositasban a palyak lehetnek hajtas nélkiili és hajtott palyak. A hajtas

nélkiili palyak esetén megkiilonboztetiink kézzel mozgatott és gravitacios palyakat. (9. abra)

9. abra hajtas nélkiili szallitopalyak [23.]

2.4 Hajtott gordiiléelemes szallitopalyak
A hajtasok modja sokféle lehet, ezek koziil a kdvetkezdkben csak néhdny elterjedtebb tipus

keriil bemutatasra a gorgds szallitopalyak keretén beliil.
Gombszij-hajtasu palyak

A szallito gorgdk meghajtasdhoz sziikséges erdt egy kor keresztmetszetl szijjal tovabbitjak a
motortol. Eldnye, hogy a szij alakjabol eredéen akar ivelt palyaszakaszok meghajtasat is
lehetévé teszi gazdasagosan. Kialakitasa relative egyszeri, nem igényel bonyolult
alkatrészeket. Hatranya azonban, hogy csak kis terhelés esetén lehet miikodé megoldas, mivel

a kis keresztmetszet kevesebb erdt képes atvinni. (10. abra) (11. abra).



= Szent Istvan Campus, Godollo
M ﬁ\\ | E Cim: 2100 Godolls, Pater Kéroly utca 1.
MAGYAR AGRAR- ES Tel.: +36-28/522-000
ELETTUDOMANYI EGYETEM Honlap: https://godollo.uni-mate.hu

b ;%ﬁ
‘

10. abra Gombszij hajtas [30.] 11. 4bra Gombszij hajtas [24.]

Hevederhajtasa palyak

Egy végtelenitett heveder kozvetiti a meghajtdegység €s a gorgd kozt a forgatashoz sziikséges
er6t. A heveder anyaga jellemzdéen gumi vagy muanyag. A hevedert egy masik gorgd
segitségével hozzaszoritjak az anyagmozgatasért feleld gorgd feliiletéhez. A heveder és a
gorgdk kozt fellépo surlodd erd hajtja meg a gorgoket. Ez az erd véltoztathatd az ugynevezett

nyomdgorgdk eldfeszitésével. (11. dbra) (12. 4bra)

11. abra Hevederes hajtas [19.] 12. abra Hevederes hajtas [20.]
Fogaskerékkel, fogasszijjal hajtott palyak

A hajtéerdt egy fogaskerék par kozvetiti. Koltséges megoldas, alkalmazasa alapvetden
kiilonleges esetekben torténik, de az elmult évtizedben megjelent polimer fogaskerekek

csOkkentették a koltségeket. (13. dbra) (14. dbra)

13. abra Fogaskerék hajtas [27.] 14. abra Fogaskerék hajtas [27.]
Lanchajtasa palyak

A forgatonyomaték kozlése egy végtelenitett lancon keresztiil valosul meg. A szallitogorgore

rogzitett lanckerék ezen keresztiil veszi fel a mozgatashoz sziikséges er6t. A lanchajtasa palyak
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a korabban emlitett megoldasokkal szemben szélesebb tartomanyban alkalmazhatdak, mivel a
kornyezeti hatdsokra (hdmérséklet, szennyezddés, dinamikai hatasok) kevésbé érzékenyek. A

lanc elrendezésére jellemzden két tipust alkalmaznak:

— paros lanchajtast,

— tangencidlis lanchajtast.

Paros lanchajtas esetén végtelenitett lancok paronként kapcsoljak dssze a gorgdket. Ennek a
megoldasnak az elénye a kisebb lanchossz, ami 4ltal a hasznalatbdl ered6 nyulasra kevésbé
érzékeny a lanchajtas, €s a nagyobb atfogasi szog, melynél a lanc nagyobb feliileten képes
atvinni a hajtonyomatékot a gorgékre. Ezen megoldas hatranya, hogy a szerelés koriilményessé
valik, és tervezés soran figyelembe kell venni a lanc osztasat a gorgdk osztasanal, tovabba

Osszességében tobb lancot igényel az Ggynevezett tangencialis hajtasnal.

Tangencialis lanchajtasnal egy végtelenitett lanc kapcsolja 6ssze a hajto és a hajtott elemeket.
Elénye, hogy a kialakitas kisebb koltségl, a szerelési, karbantartdsi munkak kevesebb idét
igényelnek. Hatranya, hogy hajtott elemeken kisebb az atfogasi szog. (15. abra) (16. abra) (17.
abra)

& d -
15. abra paros lanchajtas 16. abra lanchajtas gorgoi 17. abra lanchajtas [26.]
[29.] [25.]

2.5 Intelligens szallitopalya CAN busz kommunikacié segitségével

2020. méarcius 21-én a Springer-Verlag GmbH kiadott egy publikaciot. A kiadvanyban PengYu
Wang, WeiChao Liu, Nan Liu, és YouPeng You egy olyan esettanulméanyr6l szamolnak be,
melyben gorgds szallitopalya rendszerhez kapcsoltak egy kiber-fizikai rendszert. A rendszer
harom kulcsfontossagu technikai megoldasra épiil. Az els6 a gorgds szallitdpalya tobbszintl
modellezése, egy digitalis iker segitségével. A masodik a bovithetd kommunikacids

keretrendszer. A harmadik a gyorsleképezés modszere. A kisérleti eredmények arra engednek
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kovetkeztetni, hogy egy kiber-fizikai rendszer altal vezérelt, gorgds szallitorendszer digitalis

ikerparjaval gyorsan tervezhetové valik egy szallitd és elosztorendszer. [17.]
A harom kulcstechnolégia bemutatasa.

»Digital twin” azaz a digitalis iker: A technologia bevezetdje 2002-ben a NASA-ban dolgozo
John Vickers. Jelenleg a NASA vezet6 technologusa a fejlett anyagok és gyartas teriiletén. [38.]
Az eljaras soran digitalizaljak a valodi modellt, mely nem csak megjelenésben egyezik meg a
valés parjaval, hanem a digitalis ikerpar letiikkr6zi a digitdlis térbe mind azt, ami fizikai
valdsagban torténik. Hasonléan ahhoz, ahogy példaul a NASA az 1970-es Apollo 13
programban megépitette a valds masat, ,,ikerparjat” az tirhajonak, igy tudtak a f6ldon szimulalni
a hajo allapotat, és igy talaltak megoldast a felmerild kritikus problémakra. A technoldgia

alkalmas lehet adatelemzésre, nyomon kovetésre €s esetleges problémak megel6zésére is.

Data Virtual Space
Real Space | ) 1 P

Information

Process

18. abra digitalis iker [17.]

Multi-scale modelling, vagyis tobbszintii modellezés: A t6bbléptékii modellezés egy olyan
komplex matematikai modell, melyet minimum két részleges modell alkot. Ezek a részleges
modellek eltérd 1éptékszinteken irjdk le a vizsgélat targyat képezd jelenséget. A léptékek
szintjei az objektumra jellemz6, jellegzetes méret vagy a jelenség iddbeli lefolyasabol
alakithatok ki, amik leirjak a jelenséget. Ezt a két jellemzot idéskalanak €s méretskalanak
nevezzilk. Az idéskala egy egysége a kovetkezoképpen irhato le. Az idéskalan felvett egy
egység a reakcidideje a jelenségnek. Ez az az id6, amely sziikséges ahhoz, hogy a kiilso
feltételekben tortént valtozasokra reagéljon a vizsgalt jelenség. A méretskdla egysége az
objektum kiterjedését leird paraméter, amelyben a vizsgalt jelenség lezajlik. A tobbszintii

modellezes soran két diagrammtipust alkalmaznak egy vizsgalt rendszer jellemzéséhez, ezek a
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skalatérkép és a szervezeti vagy Osszetettségi diagram. Ez utobbi irja le a részrendszerek

hierarchiajat id6 vagy méretskalan a rendszeren beliil.

»Fast mapping” gyorsleképezés: A folyamat soran szenzorok segitségével juttatnak
informaciokat egy soft-plc tipusti vezérl6be, majd az informaciok Can-fieldbus kommunikacids
rendszer segitségével kerlilnek egy virtualis vezérldbe. A két rendszer, a valds és a virtudlis
ugyanugy reagal a beérkezo hatasokra. A fizikai kapcsolas virtualis masa szintén megtalalhato

a létrehozott kibertérben. [17.]

Az alabbi abra szemlélteti, hogyan is miikodik az adatfolyam a valds és a virtudlis rendszer

kozt. (19. abra)

Physical space Cyber space

Object code download

{} CAN fieldbus u

Virtual controller

Services

= £

o DT data .

Actual wiring

0x00 0x00 0xFF 0x01

0x00 0x01 0xFB 0x01 Sensor data upload % E | s
| 0

CAN fieldbus

0x00 0x07 0xFB 0x01

0x00 0x01 0xF2 0x02

Ph iobicet code PLC ladder programming

19. abra [17.]

A kutatok altal tervezett rendszerben minden szekcio 6nalld hajtassal és modulonként 6nalld
vezérléssel rendelkezik. Kiemelik a tanulmany sordn a rendszer decentralizaltsagabol adodo

modularitasnak az eldnyét, mely egy fix telepitésii rendszerrel szemben hatalmas eldnyt jelent.

Az alabbi abra szemlélteti a vezérlok kapcsolatat, és vele parhuzamosan a CAN terepi

buszrendszer kapcsolddasat a rendszer pontjaihoz (20.4bra).
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20. abra [17.]

A virtualis tér és a valos tér kapcsolatat és annak szinkronjat szemlélteti az alabbi dbra. A képen
lathat6 taroldkat RFID technologia segitségével azonositjak a kiilonb6z6 allomasokon. Ez kozel

valés id6ben jelenik meg a virtudlis térben, ezt latja a rendszert kezeld személy. (21. abra)

1/////////////wﬂﬂmunmnm\\\\\\.\ — .p

—

| —

 —
—
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5

—
'—Q
e
————
P
—

21. abra [17.]

A kutatocsoport altal készitett technologia vitathatatlanul egy korszerti koncepcid. Nagy

lehetéséget ad az olyan cégek szamdra, akik egy rugalmas logisztikai elosztd rendszert

szeretnének kialakitani.
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3. Anyag és modszer

3.1 Szakirodalmi attekintés soran szerzett ismeretek felhasznalasa.

Az irodalomfeldolgozas soran megismertem szamos olyan anyagot €s technologiat, melyek
segitségével ki tudok alakitani egy olyan gépsort, ami képes kiszolgalni a ladamoso
berendezést. A feldolgozott anyagban szerepld folyamatos miikodést anyagszallité eszk6zok

koziil a lanchajtasu gordiildelemes szallitopalyara alapozom a palettdk mozgatasat.

3.2 Tervezés lépései

3.2.1 A konstrukceio technologiai kovetelményeinek meghatarozasa
A tervezett gépsor egy ladamosé berendezés automatizalt adagolasat hivatott megvaldsitani.
Ehhez sziikségszerli a mosoberendezés maximalis teljesitményének ¢és az iizemeltetési

feltételeinek ismerete.
Teljesitmény adatok:
A mos6 kapacitasa maximum 400 lada dranként.
Geometriai adatok:
Ladamosé adagoldpalya hossza: 1600 mm
Ladamos6 adagoldpalya szélessége: 600 mm
Ladamosé adagoldpalya magassaga: 1000 mm a jaréfeliilettél mérve

Ladamosé adagoldpalya kapacitdsa: A mosoberendezés képes rakatokban fogadni a

tisztitando ladakat. A rakat magassaga maximum 1500 mm lehet.

3.2.2 A kornyezet felmérése, fizikai hatarok megallapitasa
A gépsor kialakitasanak egyik meghatarozo paramétere a rendelkezésre allo hely és a kornyezet
tizemszeri jellemzo6i. Ezeket a paramétereket fogom a kovetkezokben felmérni, majd az

ezekbdl levont kovetkeztetések alapjan épitem fel a koncepcid részeit.
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Rendelkezésre all6 belmagassag meghatarozasa

Az épiilet belmagassaga 8 méter. A csarnokon beliil az épiiletgépészeti, tlizjelzo és tizoltd

rendszerek a mennyezettdl a jarofeliilet iranyaba mérve 2 méteren beliil helyezkednek el.
Szerkezet

Az épiilet megvalosulasi tervén feltlintetett méretek a kovetkezokben leirt eltérésekkel vehetok
figyelembe. A falak fliggdleges siktol valo eltérése £30 mm 8 méteren. A jarofeliilet a vizszintes
siktol mért +20 mm. A jardfeliilet 300 mm vastag beton, mely alatt tdmoritett homok és zuzott

ko6 talalhatd. A beton mindségi besorolasa C20/25.
Hémérséklet, paratartalom

A Dbelsé levegd homérsékletét, paratartalmat, valamint a sziikséges légceserét az lizemben

mesterséges Uton valdsitjak meg.

Az tizemrész hdmérséklete lizem kozben évszaktol és kiilsé homérséklettol fiiggetlentil 18°C

és 28°C kozott valtozik, karbantartasi idészakban sem tér el ett6l.

A kornyezeti levegd homérséklete megfelel a 7/2006. (V. 24.) TNM rendeletben ¢és a MSZ
EN 15251 foglalt kovetelményeknek.

Az tizemben 1év6 levego relativ nedvességtartalma 48%-65% kozott valtozhat.
Stritett levego

Az tizemben talalhat6 technoldgidkhoz sziikséges stritett levegdt ugynevezett ,.splitting” azaz
osztott rendszeri kompresszorvezérléssel tobb csavarkompresszor latja el. A maximalis
teljesitmény sziikség esetén tovabb bdvitheté ujabb kompresszor és elokészitdegységek
telepitésével. Az épiiletiizemeltetési részleg altal szolgaltatott stiritett levegd mindsége a
vételezési pontokon megfelel az ISO 8573-1:2010 [7:4:4] eldirasainak. A stritett levegdellatd
rendszer az lizem teriiletén 3 coll-os horganyzott acélcs6ben fut kérbe a falakon, korvezetékes
kialakitasban. Az egyes leallasok 1 coll-os horganyzott acélcsével valosulnak meg a falak
mentén, de amennyiben Gjabb ledllas sziikséges, ugy lehet6ség van a mennyezeten keresztiil

futd csdvezetékbol egy fliggdleges leallassal kozvetleniil a gépekhez juttatni a stritett levegot.
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Rakodoélapok

A feltételezett tizem teriiletén nem lehet fa alapanyagbdl gyartott rakodo lapokat alkalmazni.
Ennek oka, hogy a hagyomanyos fabol késziilt raklapokbdl a hasznalat soran kiil6nb6z6é mérett
darabok valnak le. Ez esetben fennall annak az esélye, hogy a levalé darabok bekeriilnek az
ujonnan gyartott termékek kozé, ami mindségi kockéazatot jelent. Az alkalmazott rakodoélapok
anyaga mianyag, sik rakfeliileti, de a befoglalo méretei, és az anyagmozgatd gépek altal kezelt
oldalan a geometria azonos a fabol késziilt rakodo lapokéval. A rakodolap tomege 15 kg,
befoglalé méretei 1200 mm x 800 mm x 155 mm, anyaga HD-PE-R, szine fekete RAL 9017.
Terhelhetdsége dinamikus igénybevétel esetén 1500 kg, statikus igénybevétel esetén 3500 kg
allvanyon 300 kg. (22. abra) (23. dbra)

. _d

22. 4bra tires rakoddlap 23. 4bra rakodolap ladaval
Lada

Az lizemben hasznalt 1addk magassaga 300 mm, anyag milanyag, stlya 2600 gramm. Befoglalé

geometriai paraméterei 600 mm x 398 mm x 300 mm. Anyaga PE. (24. dbra)

598+2

398+2

398+2 598+2

128

300

352 552

24. abra miianyag lada
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3.2.3 Adatok kiértékelése, sziikséges paraméterek szaimitasa

Az elrendezési rajzon a falakat a legrosszabb allapotra, a teret csokkentve 30 mm-re veszem fel
a megvalosuldsi terven szerepld méretekhez képest. A jardfeliilet egyenetlenségei miatt
allithatd6 magassagu labakat, valamint szintez6 csavarokat alkalmazok, a belmagassagban a
korabban leirt gépészeti, valamint villamos szerelvények elhelyezkedésére mért 2 m-ben
elegendd tartalék van, igy a 6 méteres magassagot tovabb nem csokkentem. A ciklusidéket az
elldtand6 géptdl az anyagaram kezddpontja felé haladva hatdirozom meg. A lddamosogép
ciklusideje 400 lada 6ranként. A dobozok magassaga 300 mm, de rakat esetén az egymasba
csusztatott dobozok magassaga szintenként 128 mm. A rakat maximalis magassaga 1500 mm.
Egy rakoddlapon négy rakat helyezkedik el. Az tervezett atraké gép képes felvenni egy teljes
paletta tartalmat, viszont leadasnél a ladamosé berendezés két rakatnél tobbet nem tud fogadni.
gy az atraké gép addig varakozik a ladamosé berendezés adagolopélyaja mellett, mig a
masodik litemben le nem tudja magat teljesen iiriteni. Az lires palettat vissza kell juttatni a
feladasi ponthoz. Ehhez egy ollés emel6t alkalmazok, aminek segitségével egy visszatérd

szallitopalyan visszajuttatom a kivant pozicioba az iires rakoddlapot.

25. abra tervezett gépsor oldalnézet
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3.2.4 Ciklusid6é meghatarozasa

Q1 =400

Hl =300

Hrsz =128

Hrlim = 1500

npalladr = 4

nrmax = (Hrlim - HI) / Hrsz +1
nrmax = 10

npallad = 4 x nrmax

npallad = 40
Qr = QI / nrmax
Qr=40

npal = Qr / npalladr
tteikl = 60/npal
tteikl = 6
Ertelmezés:

e HI =Lada magassaga (mm)

e Hrlim = Rakat maximalis magassaga (mm)

e Hrsz = Rakatszint magassaga (mm)

e npal = Rakodolapok szama (darab)

e npallad = Rakodolapon 1év6 ladédk szama (darab)

e nplalladr = Rakodélapon 1év6 rakatok szama (darab)

e nrmax = [Laddk maximalis szama egy rakaton beliil (lada/rakat)

e QIl=Ladamoso gép altal feldolgozott ladak mennyisége egységnyi id6 alatt (1ada/h)

e Qr = Ladamoso gép altal feldolgozott rakatok mennyisége egységnyi id6 alatt
(rakat/h)

17



el . Szent Istvan Campus, Godollo
M ﬁ\\ | E Cim: 2100 Godolls, Pater Kéroly utca 1.
MAGYAR AGRAR- ES Tel.: +36-28/522-000
ELETTUDOMANYI EGYETEM Honlap: https://godollo.uni-mate.hu

o Teljes rendelkezésre allo ciklusidé (min)

e ttcikl ciklusidd

A fenti szamtéds alapjan két feltoltott palettan szallitott rakomany gépbe adagolas kozt
maximum 6 perc all rendelkezésre. Ezalatt az id6 alatt az alabbi diagrammon Osszefoglalt

miveleteket kell végrehajtani.

Ladakkal feltoltott

paletta feladédsa a

Az dtraké szallitopalyéra. A rakodélap eljuttatasa
% " a feladasi ponttdl a
alaphelyzetbe érkezik. e e
Ve

Az 4traké elfordul 90°- A rakodasi ponton a
rakoddlapon Iévé lada

a rakatokat rendezi.

kal alaporientéciéba
mozgas kézben.

——

—— AN

Rendezést kovetben a

rakoddlap tartalmat az
atrakéra attolni.

Az atraké elindul
alaphelyzetbe.

Az atraké elindul a
leaddsi pont felé.

>
Az traké lelrit.

Az atraké lead két
rakatot a négybél és
Vvar.

Az ollés emel6 alsé
allasba ereszkedik.

Az atraké megérkezik a
leadasi pontra.

Az ollés emeld leadja a
rakoddlapot a pélyéra.

Az étraké elfordul 90°-

Az ollés emel§ visszadll
kal mozgas kdézben. \

alaphelyzetbe.

Az Ures paletta elindul
a levételi pontra.

26. abra folyamatok

A tovabbiakban meghatarozok bizonyos kritikus gyorsulasokat, mieldtt a ciklusidéket

meghataroznam az egyes részmiiveletekre.
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Gyorsitas, lassitds maximum gyorsulisinak meghatarozasa

A cél, hogy a szallitott anyagot a gyorsitasi ¢s lassitasi folyamatok soran ne érje olyan hatas,

melynek eredményeképpen a test megcsuszik a palyaszakaszon vagy a palettan.

A surlodasi er6t esetiinkben a test mozgasi palydjara merdleges erd és a surlodasi egyiitthato

adja.

Fs=pxFn
Fn=Fg=mxg
Fs=uxmxg
Fa=mxa

Az egyensulyi egyenlet.
Fa<Fs

mxaspgxmxg

a=uxg
Ertelmezés:

e Fs=Suarlodasi eré (N)

e Fn=Nyomoderd (N)

e Fg= Gravitacios er6(N)

e Fa= Tehetetlenségi erd (N)

e g = gravitacids gyorsulas (m/s"2)
e m = tomeg (kg)

e a=gyorsulas (m/s"2)

e = surlodasi egyiitthatd

e SF = biztonsagi tényez6 (%)

e sf= biztonsagi tényezd

A maximalis gyorsulas mértékét a gravitacids gyorsulas és a surlodasi tényezo szorzata adja.
A tovéabbiakban egy biztonsagi tényezével bovitem az egyenletet, hogy a miikodés

megbizhatdsagat noveljem.
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SF = 50% ebbdl st=0,5

asuxgxsf

A kovetkezd PE-acél kozti surlddasi egytitthato értéket alkalmazom. [19.]
p=0,2

amax < U x g x sf

amax < 0,981

A sebesség nem valtozhat t6bbet masodpercenként mint 0,9 m/s.

A kovetkez6 PE-PE kozti surlodasi egytitthato értéket alkalmazom, 10% biztonsagi tényezo
értékkel. [19.]

u=0,18
amax < U x g x sf

amax < 0,8829

Fentiek alapjan a sebesség nem valtozhat tobbet masodpercenként, mint 0,88 m/s.

A legrosszabb allapotra méretezem a sebességeket, ezért a maximalis gyorsulas értékét a

kovetkezOben maximalizalom tizemi allapotban: 0,88 [g]

A ciklusidoket az egyes részfolyamatok kozt a kovetkezoképpen bontom fel.
- Ladakkal feltoltott paletta feladasa a szallitopalyara.
- A rakoddlap eljuttatasa a feladasi ponttol a rakodasi pontig.

- A rakodasi ponton a rakoddlapon 1év6 lada rakattokat rendezni.  t = 10s

- Rendezést kovetden a rakoddlap tartalmat az atrakdra attolni t=10s
- Az atrako elindul a leadési pont felé. t=15s
- Az ollos emeld also allasba ereszkedik. t=10s
- Az ollos emeld leadja a rakodolapot a palyara. t=10s
- Az ollos emeld visszadll alaphelyzetbe. t=10s
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- Az ires paletta elindul a levételi pontra. t=060s

- Az atraké elfordul 90°-kal mozgas kozben. t=35s

- Az atraké megérkezik a leadasi pontra. t=15s

- Az atrako lead két rakatot a négybol és var. t=190s
- Az atrako letirit. t=10s
- Az atrak¢ elindul alaphelyzetbe. t=15s

- Az atraké elfordul 90°-kal alaporientacidba mozgas kdzben. t=135s

- Az atrako alaphelyzetbe érkezik. t=15s

A legkritikusabb eset a gépsor miikodése kozben az, ha lefogy a paletta a szallitopalyarol és az

atrakdé gép mar alaphelyzetbe allt.

A tervezett szallitopalya hossza megkozelitdleg 15 méter, ennek az utnak a megtételére 1 perc

all rendelkezésre, ezért az atlagsebesség nem lehet kevesebb mint 15 méter percenként.

A tovabbiakban meghatarozom a sziikséges hajtas paramétereket:

- lanc tipus,
- lanckerék,
- gorgdatmeéro,

- hajtémi kihajtasi fordulatszam.

21



= Szent Istvan Campus, Godollo
M //-\\ | I E Cim: 2100 Godollo, Pater Karoly utca 1.
MAGYAR AGRAR- ES Tel.: +36-28/522-000
ELETTUDOMANYI EGYETEM Honlap: https://godollo.uni-mate.hu

3.3 Tervezett koncepciéo bemutatasa

Beépitett eszkozokkel szemben tamasztott kivetelmények

A beépitett eszk6zoknek bizonyos minimum kévetelményeknek kell megfelelnitik. Ezeknek a
megléte azért célszerli, hogy az lizemeltetés, tamogatas, esetleges garancidlis javitas esetén ne
érje, de legalabbis csokkentse annak a valdszinliségét, hogy a megrendelé anyagi kart
szenvedjen harmadik félt6l szarmazo anyagok termeléskiesés miatt. Ertem ez alatt a rendkiviil

hosszl beszallitasi id6t, vagy a gyartd kivonul az eurdpai piacrdl, megsziinteti a tevékenységét.

CE Konformitas nyilatkozat

Amennyiben beépitett, felhasznalt anyagok, eszk6zok forgalomba hozatalarol az Eurépai Unid
rendelkezik a biztonsag, egészségiigy €s kornyezetvédelem (barmelyik a felsoroltak koziil)
tekintetében, ugy meg kell ezen feltételeknek felelni, és errél a gyartonak és vagy
forgalmazonak irasban kell nyilatkoznia. Tovabba az ezen kovetelményekhez tartozo igazold

dokumentacidkat elérhetové kell tennie.

Megbizhatésag, stabilitas

A felhasznalt anyagok, eszk6zok gyartdjanak és/vagy forgalmazodjanak jelenléte az Eurdpai
Unid6 teriiletén legalabb 15 éve. Az elmult 15 év szamos megprobaltatassal jart a vilagon
mikodd piaci szereplok szamara. Azon cégek, melyek ezekben a nehéz idészakokban és ezt
kovetden megalltak a helytiket stabilabb, tapasztaltabb beszallitoknak tekinthetéek, az Gjonnan

a piacra érkez6 cégeknél.
Egyedi gyartmanyu beépitett anyagok minimalizalasa

Annak érdekében, hogy a gyorsan valtozé kereskedelmi piac karos kovetkezményeinek a
felhasznalo €s/vagy a gyartd kevésbé legyen kitéve a tervezés soran, minimalizalni kell azon
eszkozok hasznalatat, amelyek csak és kizardlag egy gyartdtol vagy egy kizardlagos

forgalmazon keresztiil érhetok el.
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3.4 Koncepciok kialakitasa
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27 abra. elrendezési rajz

3.4.1 Szallitopalya és Kiegészito eszkozei

28. abra gorgo6s szallitopalya

A tervezett szallitopalya gordiiloelemek segitségével tovabbitja az egységrakomanyt a feladasi
ponttdl az atraké-gép felvételi pontjaig. A feladast és a leiiritett rakodolapok elvételét
targoncaval végzik. A feladasi pont el6tt egy, a betonba dgyazott indukcids hurok segitségével
érzékeljiik a targonca jelenlétét. Az indukcids huroktdl kapott jelek segitségével lehet a
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szallitopalya elso tagjat a feladasi ponton, €s az utolso tagjat az {ires rakoddlap leadasi pontjan
mukodtetni, automata iizemmaodban.

verrrreeee

THNNENNNNE
THRRERNANN

AL

29. abra indukcids hurok alkalmazasa [20.]

Az indukciés hurok jellemzoéit és annak telepitésére vonatkoz6 szabalyokat a kovetkezOkben
foglalom 6ssze.

A biztonsagi indukcids hurok tapfesziiltsége 24 V frekvenciatartomanya 20 kHz-t61 170 kHz-
ig terjed. A hurok és az azt vezErl6 egység kozti tavolsag nem haladhatja meg a 200 méter. Ezen
a szakaszon az érparat méterenként legalabb husszor meg kell csavarni a kovetkezd abran
lathatdo mddon. (30. abra)

Vezeérld egység|

30. abra indukcios hurok kialakitasa

A vezeték fektetésénél a szogletes kialakitds az altalanos. Ennek az egyik oka, hogy utélag az
altalanosan hasznalt horonymaré eszkdzokkel nem egyszert iveket kialakitani a horonymaras
soran.

A betonba agyazasnal a kovetkezo illusztracioban bemutatott médon kell eljarni. (31. abra)

5-8 mm

31. abra indukcids hurok rétegrendje
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A horony szélessége sziikség szerint 5-8 mm mélysége 30-50 mm. A rétegrend alulrdl a
jarofeliilet iranyéaba a kovetkezd:

- vezetékek,
- Nylon anyagu vezeték,
- szigeteld- tomitdanyag.

Gépbiztonsagi szerepkort ellato indukcids hurkot a kovetkezoképpen kell telepiteni. (32. dbra)

Hurok 1

Hurok 2

Hurok 1 \

kézds horony

Vezérld egység|

32. 4bra indukcids hurok biztonsagi alkalmazasa

A feladat kidolgozasa soran alkalmazott megoldas. (33. abra)

33. 4bra indukcids hurok tervezett mikodése

Annak érdekében, hogy takarékos helykihasznalast valdsitsak meg a szallitds soran, a paletta

hosszanti tengelyét helyezem el a szallitas iranyaba. (34. dbra)

34. 4dbra Tervezett gépsor feliilnézet
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A palyaelem felépitését a kovetkezé mddon tervezem.

- oldalfalak

- Osszekoto elemek

- gordiiléelemek

- hajtélanc

- hajtémiives motor

- hajtétengely és csapagyai
- érzékelok

- védoéburkolatok

- tereléelemek

Az oldalfalak és az 6sszekotdk egy keretet alkotnak, amelybe bedgyazhatd a hajtas €s annak
elemei. Az alapanyaga sik, tablasitott acéllemez, ebbdl keriil kivagasra az oldalfal kiteritett
konturja. Ezt kovetden az alkatrészt meg kell hajlitani. Az oldalfal u-konturt ir le, melynek
szerepe kettds. A hajlitott szakaszokra rogzitési pontok keriilnek, amikre a védéburkolat, a 1ab,
a hajtas, a palettatereld €s a lancvezetd keriil. A hajlitas masik elénye, hogy az elkésziilt
alkatrész ellenallobb lesz azokra a hatasokra, melyeknek iranya szoget zar be az oldalfal
legnagyobb kiterjedési sikjaval. Az 6sszekotok segitségével biztositom az oldalak parhuzamos
futasat, csokkentem a gordiiléelemek axialis iranyu terhelését, tovabba ezekre az elemekre

kertilnek fel a palettat érzékeld szenzorok. (35. abra)

35. abra szallitopalya szembol

A palya gordiiléelemei gorgdk, melyek a kovetkezo részekbdl épiilnek fel:

tengely,

csapagyak,

- biztositogytirik,

- csotengely, ami tartalmazza a csapagyhazat és a fogaskereket is.

A gorgoket az oldalfalra csavarkotéssel rogzitem. A tengelyre felépitett gordiildelem szabadon
elfordul. A tengely el6gyartmanya huzott koracél. A hajtast egy lanckerék segitségével
tovabbitja a csdtengelyre. A csdtengely két darab mélyhornyt golydscsapagyon fekszik fel,
szorosan illesztve a csapagyhazba, ami gérgdbe van hegesztve. A csapagyhaz elégyartmanya a
hajtott és a hajtas nélkiili oldalon is koracél, de az atmérojiik kiilonbozik. A gérgd hosszat ugy
valasztottam meg, hogy a hegesztési varrattok ne akadalyozzak a termék mozgasat, igy a

varratot nem sziikséges hegesztés utdn sikba munkdlni. A gorgd atmérdjét hosszat és
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gyartmanyat megrendel6i igény szerint épitem be. A megrendeld altal mar hasznalatban van
egy termék a RULMECA termékpalettajardl szarmazo termék (36. abra). A gyartd altal
biztositott termékkonfiguracios adatlaprol szdrmazo adatok alapjan ellen6rzom, hogy eleget
tesz-e a terhelésbdl szarmazo kovetelményeknek. Kijelolt termék tipuskodja PS-SC. A
konfiguracios tablazatbol (2. tablazat) a PS/Q1-QA-QB-QCQD-S1-SA-SB-SC-SD sorok R
tipust tengelyrogzités soranak, és az 1300 mm-es hossz oszlopanak metszetében talalhato érték
550 daN (dekaNewton) (2. melléklet). Ez egy gorgdre vonatkozik, ami 560 kilogrammos
terhelést enged meg egy gorgore. A szallitott teher varhaté maximalis toémege 300 kilogramm.
gy a gorgd terhelés szempontjabol megfelel a mechanikai igénybevételek altal tamasztott
kovetelményeknek. A gorgd galvanikus horganyozéssal bevont csétengellyel rendelkezik, igy
feluletkezelést a tovabbiakban nem igényel. A csapagyak vérhatd élettartartama maximum

10 000 tizemora. (1. melléklet)

2. tablazat Lanchajtdsa gorgé technikai konfiguracios tablazata (1. melléklet)

Portata statica / Static load capacity
Lungh. / Length “C*
Tipo / Type Asse / Shaft  Tubo/Tube Rullobase <300 500 700 900 1100 1300 1500 1700 2000 2400 2600 2800
dlo) esec D(o) Base rolter J/ daN

PS/Q1-QA-QB-QC- — 70
QD-S1-SA-SB-SC-SD 20
20

20

89 PS/20 550 550 550 550 550 ~550 378 292 210 145 123
89 PS/20 600 448 312 240 196 167 145 129 112 95 89
102 PS/20 550 550 550 550 550 550 550 446 320 221 188 161
102 PS/20 600 RE) 307 236 192 162 141 125 107 90 84 78

X ¢

36. dbra gorgd €s a rajta 1évo lanckerék (1. melléklet)

PS/Q1-81

= BB m B

A hajtélanc kivalasztasa megrendel6i igények alapjan az iwis antriebssysteme GmbH, ELITE
lanccsaladjabol  torténik. A gyartd megfelel a beépitett alkatrészekkel tamasztott
specifikacidknak. Az ELITE fantazianévre keresztelt lanccsaladot a gyartd nagy teljesitményli
ipari alkalmazasokhoz ajanlja. Az iwis altal kinalt termék nagy kopaséallosaggal bir. A lancot

ellenérzom mechanikai igénybevételre.
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2. tablazat iwis ELITE gorgés lanc tablazat (3. melléklet)

Kettentyp | Tellung | LichteWelte | Rollen-@ | Bolkzen- | Bolzen Max. zusatzl Innenglied- Laschen- Laschen Quer. Min Mittlere Gewicht | Gelenk
lange Lange fur breite dicke hohe tellung | Bruchkraft | Bruchkraft | proMeter | flache
Verschlussglieder
150 P b1 min. dimax. | d2max. | bamax. b7 max. b2 max. TWTo h2 max. pt 2] FB q f
mm mm mm mm mm mm mm mm mm mm kN kN kg/m cm
BS - Duplex
04B-2 6 2,8 & 1,85 12,3 2,5 4,15 0,60/0,60 5 5,5 5 58 0,24 0,16
05B-2 8 3 5 2,31 143 31 8,77 0,80/0,80 7,11 5,64 7,8 10,2 0,33 0,22
06B-2* | 9,525 572 6,35 3,28 238 3,3 8,53 1,30/1,30 8,26 10,24 16,9 18,1 077 0,56
08B-2 127 7,75 8,51 4,45 31 3,9 113 1,60/1,60 11,81 13,92 31,1 37,4 134 1,01
L&)_B-Z 15875 9.25 l(.)‘lé 208 36‘3 4.1 1328 Mo 1473 16-59 44.5 542 1384 135 |

1282 19,05 11,68 12,07 572 622 46 15,62 1,85/1,85 16,13 19,46 57,8 66,6 2,31 179
16B-2 25,4 17,02 15,88 8,28 68 5,4 25,45 4,15/3,10 21,08 31,88 106 126,5 5,42 &
20B-2 31,75 19,56 19,05 10,19 797 6,1 29,01 4,50/3,50 26,62 36,45 170 210 7,2 5,91
24B-2 38,1 25,4 25,4 14,63 101,8 6,6 37,92 6,00/4,80 33,4 48,36 280 305,5 13,4 11,09
28B-2 | 44,45 30,99 27,94 15,9 1247 7,6 46,58 7,50/6,00 37,08 59,56 360 390,5 16,6 14,79
32B-2 50,8 30,99 29,21 17,81 126 79 45,57 7,00/6,00 42,29 58,55 450 4875 21 16,21
40B-2 63,5 38,1 39,37 22,89 1549 10,2 55,75 8,50/8,00 52,96 72,29 630 680,2 32 25,5
488-2 76,2 45,72 48,26 29,24 190,64 10,5 70,56 12,00/10,00 63,88 91,21 1000 1070 50 41,23
56B-2 88,9 53,34 53,98 34,32 2,2 117 81,33 13,50/12,00 77,85 106,6 1600 1760 71,48 55,8
64B-2 101,6 60,96 63,5 39,4 250,8 13 92,02 15,00/13,00 90,17 119,89 2000 2200 9 72,5
72B-2 1143 68,58 72,39 44,48 2837 163 103,81 17,00/15,00 | 103,63 136,27 2500 2750 120,4 92,6

A megrendel6 kérésére a valasztott lanc ISO 606 (DIN 8187) 10B-2. Kétsoros, azaz duplex
lanc, szabvany szerinti minimalis szakitdereje 40 kN. Az iwis elite 10B-2 tipust lanc 44,5 kN
minimalis szakitdéerével rendelkezik (3. melléklet). A lanc osztasa 10,875 mm. A megrendeld
egy automatizalt raktarrendszert tizemeltet, olyan szallitépalyaval, ahol az adott lanctipust
hasznélja. A palya hossza tobb mint egy kilométer hosszu, ezért készleten tartja a tipust. Ugyan

ezen okbdl kifolyolag a lanckerék is a raktaron 1€v6 készletbdl keriil beépitésre.

A felhasznalt lanckerék adatai a kovetkezok: (7. melléklet)

Tipus: 10B-2 Z16 Fejkor atméro 88 mm
Fogszam 16 Osztokor atmérd 81,37 mm

Hajtomotor kivalasztasa

A hajtashoz egy SEW hajtomiivel szerelt 3 fazist aszinkron motort valasztottam. A gyartmany
tartos €s jol bevalt eszkoz szallitopalyak hajtasara, a SEW cég nagy tapasztalattal rendelkezik
tobbek kozt ezen eszkozok terén is. Eurdpaban jo szerviztdmogatassal €s raktarkészlettel
rendelkeznek. A motor vezérlése egy frekvenciavaltdval torténik.

SEW K-s szériaju, azaz kuipkerekes hajtomitvel rendelkez6 motorok koziil valasztottam. Ezt a
tipust nagy hatasfok, csekély karbantartasigény jellemzi, és a motor tengelye 90°-os szoget zar
be a hajtémi kihajto tengelyével. Emiatt a motort parhozamosan is el tudom helyezni a
szallitopalyaval, ezzel helyet takaritva meg. A palya sebességmaximumat 18 méter/percben a
megrendel6 kérésére veszem fel. A megrendeld gépgyartok felé tamasztott kovetelménye, hogy
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a sziikséges sebességektél vald eltérés pozitiv iranyban ne legyen nagyobb 17%-nal, a
kockazatok minimalizalasa érdekében.

A sziikséges teljesitmény meghatarozasa, tervezési segédlet alapjan. (6. melléklet)

(16. melléklet) (37. abra) (3. tablizat)

3. tablazat gorgé jellemzé paraméterei (1. melléklet)

Rulli con pignone P2C per anelli a catena / Pinion sprocket rollers for chain loops

Codice di ordinazione / (vdering cades RuloBase | Peso / Weight | RSOPICES  gpzioni / Qptions
Tipo/Type | Asse/Shaft | Tubo/Tube | lunghtlenghC p Z Dp De Dc Dms dt M a b m b f Bxchikr C=200 al cm =200 Esec. Asse | Esec. Tubo
2 al cm
d(o) esec. D(o) esec. min. max. daN daN daN | daN ShaftExec | Tube Exer.
MPS/S1 60 2200 1/2" 14 57,07 61,9 68,88 42 75 2|7 4 1,516 0,056 1,168 0,042
MPS/S1 76 1/2" 14 57,07 61,9 68,88 42 752 7 4 1,778 0,067 1424 0,054
15 R N 200 3 20 10X18 8 MPSA B J-P
MPS/S1 89 2400 1/2°17 69,11 74 8092 54 752 1 4 1,983 0,077 1,631 0,064
MPS/S2 89| 5/8" 16 81,37 88,3 96,1 60 116 24 88 56 1,983 0,077 1,631 0,064
PS/S1 89 1/2"17 69,11 74 8092 54 75 28 7 %0 2,358 0,089 1,807 0,064
PS/SA 89 5/8" 14 71,34 78,2 86,07 55 116 24 88 56 2,358 0,089 1,807 0,064
PS/SB 89 2600 5/115 76,36 832 91,09 58 220, 200 84 24 88 52 LG 2.318 0,089 1,807 0,064 = o=
|PSIsc 89 5/8" 1681,37 883 96,1 60 116 24 88 56 2,358 0,089 ' 1,807 0,064 |
PS/SD 89 3/4" 137959 87,8 9572 58 54 40 108 67 2,358 0,089 1,807 0,064
PS/S1 102 2800 5/8" 15 76,36 832 91,09 58 84 24 88 52 2,747 0,098 2,183 0,073
PS/S2 108 2800 3/4™ 17 10367 111,9/119,8 84 35 94 33 108 64 4442 0,129 3574 0,091 J-P
PS/SF 25 R 133 N 200 2000 3/4" 1591,63 99,8 107,76 70 p 25 16X25 54 33 108 60 16 PS/25 4615 0,166 3829 0,127 F J
PS/S2 133 3/4” 17 10867 111,9 11980 84 94 33 108 64 4615 0,166 3,829 0,127
PS/SG 133 3/4" 15 91,63 99,8 107,76 70 54 33 108 60 5917 0,183 4705 0,127
133 3/4" 17 10867 111,9 119,80 84 94 33 108 5917 0,183 4,705 0,127
pans 30 R N 200 3000 b 0 30 16X25 ¢ 16 PS/30 F J
PS/SH 159 1" 14 11415 1257 13523 84 4 79 638 158 101 7926 0227 6,716 0,171
PS/S4 159 1" 161302 141,8 15128106 139 48 158 88 7926 0227 6,716 0,171
PS/ST 40 R 159 | N | 200 3000 1" 16 130,2 141815128105 6 40 16X25 139 48 158 88 16 PS/40 8950 0380 7,720 0324 F J
a b @

10 v V
o M

di

f 12 B
C=A=EL C=A=EL

37. dbra Paraméterek, jelclések a gorgdn

T=D/Dpx FxGt)+ G
Gt=(Puxnc)+(Prxnl)+Pm/2
G=1xPm/2

Dp= 81,37 (3.tablazat)

D= 89 (3.tablazat)

Gt =463,08

G =0,68
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F= 0,05
Pu=147.,15
nc =2
Pr=11,57
nl =14
Pm=13.6
i=0,1

N =T x Dp/D x v/(100*n)

v=0,3

n =0,75 (6.melléklet)

Ertelmezés: (6. melléklet)

F = normal strlodasi kombinalt tényezd

Gt = Tangencialis lanchajtas tényez6 a tomegekre

G = Tangencialis lanchajtas tényez6 lancvezetd anyagi tényezore

Pu = szallitmany tomege (daN)

nc = egy hajtélancra hato terhelések szama
Pr = g6rgd forgd tomege (daN)

Pm = lanc tomege (daN)

nl = egy hajtasban szerepl6 gorgdk szama
1 = lancvezetd materialis tényezd

T = lanchajtas altal kifejtett huzoerd (daN)
Dp = Gorgon 1évo lanckerék osztokor atmérdje (mm)
D = Gorgé futofeliiletének atmérdje (mm)
v = palya sebessége (m/s)

n = a hajtémiives motor hatasfoka

N = hajtdmlives motor teljesitménye [kW]

Az eredmények:
Gt =463,08
G=0,68
T=26,00513
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N =10,095103
A hajtélanc maximalis terhelhetdsége 44 500 N a terhelés 260,0513 N. A lanc megfelel.
A motor sziikséges teljesitménye 95W.
Sziikséges hajtonyomaték meghatarozasa:
M=FxDp/2
Ertelmezés:
e M = sziikséges nyomaték (Nm)
e F = hajtélancon ébredd erd terhelés alatt (N)

e Dp = A lanckerék osztokor atmérdje (m)

Eredmény:
M =10,58019
A motor sziikséges hajtonyomatéka 11 Nm.

Hajtomiives motor kihajtasi fordulatszam

A hajtomi tengelyére erositett lanckerék ugyanazokkal a paraméterekkel bir, mint a gérgdkre
erbsitett lanckerék. A hajtas tangencialis elrendezésii, tehat érintélegesen fut korbe a hajtastol
az alsé lanctereldn keresztil a gorgdkre erdsitett lanckerekek tetején egy végtelenitett

hurokban. (38. 4bra)

38. abra tangencialis lanchajtés

Dg = 89mm
Kg=Dg/1000 x t
Kg=0,27946

n =vmax / Kg

n= 64

Ertelmezés:

e Dg=Gorgd atmérdje (mm)
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o Kg=go6rgd keriilete (m)

e vmax = maximalis sebesség (m/min)

e n = fordulatszam (1/min)

A valasztott motor azonositdja SEW KH29DRN71MS4/TH. (39. 4bra)

39. 4bra hajtomiives motor

A motor paramétereit a kovetkezo tablazat foglalja 6ssze. (3. tdblazat)

3.tablazat Hajtomiives motor 6sszefoglalé adattablazat (4. melléklet)

Jellemzé

A motor névleges fordulatszama
Kihajtasi fordulatszam

Osszes attétel

Kihajtasi forgatonyomaték

SEW-FB lzemi tényez6

Kivitel

Alap-, fedéfestés
Csatlakozédugoé/csatlakozodoboz helyzete
Kabelbevezetés/csatlakozo helyzete
Csétengely

Kivitel

Megengedett kihajtasi keresztiranyu eré n = 1400 1/perc esetén
Kenbéanyag-mennyiség, 1. hajtomi
Motorteljesitmény

Bekapcsolasi idétartam
Hatékonysagi osztaly

Hatasfok (50/75/100% Pn)

CE jelolés

Motorfesziiltség

Bekotési rajz

Frekvencia

Névleges aram

Erték

Egység
1405 | 1/min
64 | 1/min
22,08
37 | Nm
2,80
M1A
7031 Blue gray (51370310)
270 | °
2
25 | mm
Csoétengely és zsugortarcsa
0|N
0,7 | Liter
0,25 | kW
S1-100%
IE3
70,13/73,51/73,5 | %
van
230/400 | V
R13
50 | Hz
1,26/0,72 | A
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cos phi 0,66

Szigetelési osztaly 155(F)

A motor védettségi fokozata IP54

Kialakitasi el6iras IEC
Toémegtehetetlenségi nyomatékok (a behajté oldalra vonatkoztatva) 5,40 | 10* kgm?
Nett6 tomeg 12,53 | Kg

Motoropcidok

Anyag Tengelytomité gyri Motor FKM (Standard)
Motorvédelem TH — tekercstermosztat

Szigetelési osztaly 155(F)

1. hajtémii opcioi

Anyag Tengelytomité gyrd Hajtomivek FKM
CLP PG 460 (-20 / +60 °C): 0,7 Liter

Darabszam Két tengelytémitdé gydir(

A valasztott motor megfelel a mechanikai igénybevételeknek.
Erzékel6

A paletta érzékelésére egy induktiv érzékeldt alkalmazok, mely a kovetkezOképpen valositja

meg a rakodolap jelenlétének érzékelését. (40. abra)

40. 4bra kapcsoloelem
Egy specialisan kialakitott gérgdpar kozé egy vertikalisan mozgd rudat helyeztem. A rudat egy
spiral nyomoérugd tolja fel a gorgdsor szintje f6lé 5 milliméterrel. A rud fels6 végére egy
mélyhornyu golydcsapagyat szereltem melyen a paletta tAmaszlécei szabadon elgordiilhetnek.
A rud alsé végén egy induktiv kozelitéskapcsolo helyezkedik el, amely a csokkend tavolsagra

jelzést ad a vezérl6 felé.

A paletta megvezetéséhez gorgds tereldket alkalmazok az alabbi mdédon. (41. abra)
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41. abra tereldelem

A tereldelemek mentén a paletta szabadon elgordiil, de a palyara merdleges irdnyba a mozgasa

ezen elemek altal korlatozodik.
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3.4.2 Ollos emelé6

K =

42. dbra ollos emeld

Az ollés emeld koti 6ssze a rakomannyal rendelkezé palettat szallito palyat, az iires rakodolap

kihordé palyaszakasszal.

Feladata a palyaszakaszt vertikélisan stabil pozicidban tartani, amig a rakodolap le nem {irtil,
majd ezt kovetden a palyaszakaszt az iires rakoddlappal lestillyeszteni az alsé palya szintjére,
¢s mindaddig ott tartani, amig az {ires paletta el nem hagyja a palyaszakaszt. Ezt kovetden

visszaemeli a szallitopalyat a kiindulasi helyzetbe.

A valasztott munkahengerek tipusa FESTO DSBC-125-125-PPVA-N3, 125 mm atmérdjii [ISO
hengerek melyeknek 16kethossza 125 mm. A munkahengerek szama 4 db. Felfogatasa mindkét
kik6tési ponton csuklos. Alul SNCB-125 tipust, mig feliil SGS-M27x4-es tipusi FESTO
gyartmanyu rogzitési eszkozokkel szereltem. Loketvég csillapitasa az YSR-25-40-C tipusa
l16késcsillapitét konfigurdltam ki a [34.] FESTO Shock Absorber Selection alkalmazas

segitségével.

A munkahengerbe '%2” -os csatlakozasut HGL1/2-B vezérelt visszacsapd szelepet szereltem
HAB-1/2 tipusu kézi leeresztdvel kiegészitve. Szekunder sebességvezérlést alkalmazok, hogy
eleget tegyek az Safety Stop and Closing, azaz a biztonsagi megallas és levegObezaras
kovetelményeinek. A szekunder vezérléshez alkalmazott szelep tipusa VFOE-LE-T-G12-Q12.
A munkahenger véghelyzetére magnetorezisztiv kozelitéskapcesolot alkalmazok. A gyartmany
a gyartd altal ajanlottan kombinalhaté az alkalmazott munkahengerrel. Azonositéja SMT-8M-
A-PS-24V-E-2,5-OE. A felhasznalt elemeket a kdvetkezo tablazat foglalja 6ssze. (4. tablazat)

4. tablazat Pneumatikus elemek

| Megnevezés | Azonosito | Cikkszam | Jelkép |
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Lokéscsillapitd YSR-25-40-C 160273
£
lfh\
Fojté-visszacsapd | VFOE-LE-T-G12- | 8068733
szelep Q12 NN | |
e
Vezérelt HGL-1/2-B 530033 i
visszacsapo-szelep @
Kézi HAB-1/2 184588 IE
segédmiikodtetés M T —]
Szabvanyos henger | DSBC-125-125- 1804961 /
PPVA-N3 (i
[/ l
Mégnesszelep VUVS-L25-P53C- 8022014 __
MH-Q10-F8 'QMI
W W
BN R
s____lzl___ ___b _____
Magnesszelep VUVS-L25-M32C- 8022014 —
MH-Q10-U3-F8 s
Vs
Kozelitéskapcsolé | SMT-8M-A-PS- 574335
24V-E-2,5-OE

Az emeldn 1évo szallitopalya villamos energiaellatasanak kabelét energialancban vezetem el.

Az emel6 mozgatasat pneumatikus munkahengerekkel valdsitom meg. (43. abra) A

munkahengerek méreteinek ellendrzéséhez egy primitiv modellen veszem fel az igénybevételi

erdket. A szallitott tomeget 150 kg-ra veszem fel, mig a palyaelem tomegét 350 kg-ra (327 kg

az kalkulalt nett6 tomeg.) A biztonsagi tényez6 200 %. (8. melléklet)
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3.4.3 Védokerités

44. 3bra védokerités

A védokerités szerepe, hogy a gép biztonsagosan iizemeljen annak a kockdzata nélkiil, hogy
barki is megsériilne a hasznalata kozben. Elszeparalja a veszélyforrasokat a dolgozoktol. A
kerités polikarbonat lapok és az azt tarto keretekbol allnak. A polikarbonat lapok csavarkotéssel
rogziilnek a keretre. A keret a talajtél 10 mm-re van elhelyezve, de egy gumilappal zdrom hozza
a talajhoz hézagmentesen. A kerités magassaga 2.5 méter. A kerités karbantartasok miatt
szlikséges megkozelitések soran ideiglenesen elbonthatd. Az 6sszes elemet csavarkotés rogziti

egymashoz. (44. abra) (45.abra)

45. dbra védokerités részlet
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A védokerités magassaga az alabbi tablazat alapjan keriilt kivalasztasra az ISO 13857:2019(E)

kovetelményeknek eleget téve. (5. tdblazat)

5. téblazat Védékerités magassag tablazat [12.]

h,, height of protective structure?
hy, heightof | 1000 1200 1400 | 1600 1800 2000 2200 2400 2500
the point of
the hazard
zone which
is nearest to | Sn horizontal safety distance of the point of the hazard zone which is nearest to the area
the area of of upper limb reach
upper limb
reach
2500 0 0 0 0 0 0 0 0 0
2400 100 100 100 100 100 100 100 100 0
2200 600 600 500 500 400 350 250 0 0
2000 1100 900 700 600 500 350 0 0 0
1800 1100 1000 900 900 600 0 0 0 0
1600 1300 1000 900 900 500 0 0 0 0
1400 1300 1000 900 800 100 0 0 0 0
1200 1400 1000 900 500 0 0 0 0 0
1000 1400 1000 900 300 0 0 0 0 0
800 1300 900 600 0 0 0 0 0 0
600 1200 500 0 0 0 0 0 0 0
400 1200 300 0 0 0 0 0 0 0
200 1100 200 0 0 0 0 0 0 0
0 1100 200 0 0 0 0 0 0 0
a2 Protective structures less than 1 000 mm in height are not included because they do not sufficiently restrict movement
of the body.
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3.4.6 Biztonsagi rendszer

A biztonsagi rendszer a Rockwell Automation termékeibdl kertilt 6sszealiltasra a programozé
altal preferalt jol ismert eszk6zokbol, alkalmazkodva a vevdi igényekhez. A SISTEMA
szoftverrel késziilt el a kockazatelemzés, és az ezeken alapul6 teljesitményszinteknek megfeleld
elemek kertiltek kivalasztasra a biztonsagi funkciokhoz. Sziikséges teljesitményszint PLr =d

Tervezett rendszer teljesitményszintje =e

Az alabbi abraval szeretném szemléltetni a biztonsagi eszk6zok helyét. (46. abra)

46. abra Védokerités és biztonsagi eszk6zok a vezérlés megjelenitdjén

A biztonsagi kor 2 részbdl all, ennek felépitése az alabbi dbran lathato (47.4bra):

1. Rendszer elemei:

e Guardmaster biztonsagi relé és bovité modul,

e Safety Guard Biztonsagi ajtdzar kulcsos kapcsoloval,
e Reteszelhetd vészstop nyomoégombok,

e Biztonsagi magneskapcsolok.

2. Rendszer elemei:
e Guardmaster biztonsagi relé OSSD funkcioval,

e Biztonsagi fénykapu,optikai érzékelokkel (,,muting” funkcio),
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|

BEMENETEK

| Local3.InputData0 ‘

[ Local3.InputData2

[ Local3.InputDataé

Locall.InputData9

| ‘x
I ‘A
4

)

| LOGIKAI FELDOLGOZAS ‘

Reset Local3.InputData3

v Projects
v & PR Washer infeed

v SB Monitoring Safety Relay: GSR-DI
v & SB Redundant 700S contactor
v & CH Channel 1
+ BL_Control Relay: 700S-CFB
+ BL E-Stop Switch: 800FD-MT - Pull to release

v & CH Channel2

+ BL Control Relay: 700S-CFB
+ BL E-Stop Switch: 800FD-MT - Pull to release
v SB Monitoring Safety Relay: GSR-EM
v SB Guard Locking Interlock Switch: TLS-Z GD2
v SB Dr und T il MS8-SV-1/2-D-10V24P-2M12-S0-AG
v W SF [Paletta & ése vészkor asa nélkif agi fé

v WEF [vé alitas ) - S nyithato Agi ajté és ESTOP reteszelhetd nyomégomb

v SB Monitoring Safety Relay: GSR-DIS

+ SB Light Curtain: GuardShield 450L-B, 450L-E
v & 5B Redundant 100S-C contactors

v « CH Channel 1

+ BL Output Contactor: 100S-C60 to C97 - Mechanical

muting

+ BL Standard product (non-safety): OPTICAL SENSORS - RIGHTSIGHT - 42EF-B1JBBC-F4

v « CH Channel2
+ BL Output Contactor: 100S-C60 to C97 - Mechanical

+ BL Standard product (non-safety): OPTICAL SENSORS - RIGHTSIGHT - 42EF-B1JBBC-F4

v SB Dr und MS8-SV-1/2-D-10V24P-2M12-S0-AG

47. abra Biztonsagi kor felépitése
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3.4.7 Levegéfogyasztas

Emelo

Munkahengerek szama
Dugattyt atméro
Dugattyurud atmérd
Lokethossz

Ciklusid6

Téapnyomas

Ciklusok szama percenként

Bekotdeso belsd atmérdje

48. abra Ciklusidok megoszlasa

db
mm
mm

mm

Mpa
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Bekotovezetékek hossza a szeleptél 2000 mm

Az emeld levegdigénye: 88 liter / perc 6nmagaban
Az emel6 levegdigényét a FESTO Cylinder Air Consumption fogyasztassal szamoltam ki.

(9. melléklet)

Atraké gép
Munkahengerek szama 3 db

Dugattyt atméro 125 mm
Dugattyurud atmérd 32 mm
Lokethossz 500 mm
Ciklusid6 10 S
Tapnyomas 0,6 Mpa

Ciklusok szama percenként 1
Bekotdceso belsd atmérdje 8mm
Bekotovezetékek hossza a szeleptél 2000 mm

Az atrak6 maximalis levegdigénye: 253 liter / perc 6nmagaban

Az atrako levegdigényét a FESTO Cylinder Air Consumption fogyasztassal szamotlam ki.

(9. melléklet)

A teljes levegdfogyasztas 341 liter / perc maximum.

Az rendszer levegdigényét a FESTO Cylinder Air Consumption fogyasztassal szamotlam ki.

(9. melléklet)
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3.5 Folyamatabra

Reset

aletta alomas aletta anom
[ vestkor Ok | [ vesKorok |
Nincs hibaban Programmegszakitds
art gom
—|
Automata lizemméd Hiba tizemméd
aletta alomas.
Allomds tires
Nincs hibéban m [T vesxorok |
Hiba izemmod

[ Palettaalomas T |
[~ Gorgdkhajtasa |
Nincs hibdban
Allomés nem ires
Automata (izemméd

[ Gorgokhajasa |
Nincs hibaban
Allomés iires

Automata lizemméd

T o]
[ Gorgdkhajdsa |
Nincs hibaban
Allomés nem dres
Automata izemméd

Nincs hibaban
Allomés iires
Automata Gzemméd

Nincs hibaban
Allomés res

Paletta alomas 2
GOrgoK hajtasa

Automata lizemméd

Nincs hibaban

[~ Paretta anomas 2 |
Allomas nem Ures

Gorgdk hajtas stop
Automata lizemméd

T8
Nincs hibdban
Alloms iires
Automata (izemméd

VTR I
Nincs hibaban
Gorgdk hajtas stop

ATlomas ure
Nincs hibdban
Gorgdk hajtés stop Nem

Allomds emelése

Atrakas

Nincs hibdban

ge

Ben

0
Allomés siillyesztése

Gorg6k hajtas

155Zahordo palya

aletta anomas

Veszkor OK

Hiba Gzemméd

[ Visszahordo palya |

Nincs hiba gen

Véghelyzet elérve

Gorgdk hajtas
Automata lizemméd

Nincs hiba
Automata izemméd
Gorgdk hajtds stop

Hibaban
Gorgdk hajtas stop
Hiba Gzemméd

> Hiba torlese
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49. abra Folyamatabra

4. Gazdasagi szamitas

A széllitépalya koltségei:

hajtémiives motor:

gorgok:
lanc
csapagyak

lemezalkatrészek

Osszesen

20 darab palyaszakasz

Ollos emeldszerkezet:

munkahengerek
pneumatikus elemek
lemezalkatrészek

csapagyak

¢épitési koltségek

Osszesen

Védokerités

Atrako

Teljes koltség:

4.1 Megtériilés

300 000
50 000
20 000
48 000
160 000

578 000
11 560 000

900 000
600 000
400 000
176 000
300 000

2376 000
1200 000
14 864 000
30 000 000

Ft
Ft
Ft
Ft
Ft

Ft
Ft

Ft
Ft
Ft
Ft
Ft

Ft
Ft
Ft
Ft

Jelenleg 3 anyagmozgaté targonca latja el a gépet 260 nap 24 éraban 2 muszakban.

Emberi er6forras 2500 Ft/6ra tervezett megtakaritas 4 £6 / nap 240 000 Ft / nap

Egy targonca napi lizemeltetési koltsége 10 000 Ft 2db szabadul fel az tizemeltetés soran.

20 000

Jelenleg 260 000 Ft az lizemeltetés. 67 600 000 Ft / év

Ft/nap

10 000 HUF x 24 x 260 = 31 200 000 Ft/ év

A gép iizemeltetési koltsége napi 60 000 Ft. Eves koltség 15 600 000 Ft / év

Megtériilési id6 kevesebb, mint 1 év.
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5. Kovetkeztetések és javaslatok

Tanulmanyaim soran rengeteg U1j informaciot, ismeretet szereztem az el6zéekben bemutatott
projekt koncepciojanak kialakitasahoz. Mindezt kszonhetem az Oktatok faradhatatlan, odaadd

munkajanak és hatalmas lexikalis ismereteinek.
Ezuton szeretnék az 6sszes Oktatdmnak koszonetet mondani.

A projekt egyszeri gépelemekbdl épiil fel egy kisebb komplexitassal bird gépcsoportra. A

tervezett gépsor koltséghatékony és nem igényel kiilondsebb emberi er6forrast a fenttartasa.

A késoébbiek soran a hatékonysag novelése érdekében bovithetd egy automata paletta tarolo €s

adagold rendszerrel.

Javaslom a projekt megvaldsitasat valamit, hogy ezzel parhuzamosan a mosoberendezés tiszta
ladakat kiado végén egy hasonld sor felépitését, ahol egy gépsor felpalettdzva adagolja a

villastargonca felé az egységrakomany.

46



= Szent Istvan Campus, Godollo
M //-\\ | I E Cim: 2100 Godollo, Pater Karoly utca 1.
MAGYAR AGRAR- ES Tel.: +36-28/522-000
ELETTUDOMANYI EGYETEM Honlap: https://godollo.uni-mate.hu

6. Osszegzés, osszefoglalas

Szakdolgozatomban egy életszerii eseményre kivantam megoldast nyujtani, amelyhez
szakirodalmi kutatasokat végeztem.

Kitérek a teljes munkafolyamatra, melyen beliil részletesen kidolgoztam egy ladamosé rendszer
kozbensd elemét, a szallitopalyat. A szallitopalya feladata a mosogép kiszolgéalasa szennyezett
ladakkal.

Javaslatokat tettem az 6sszedllitasahoz sziikséges alkatrészek beszerzésére vonatkozoan.

A gép tervezéséhez attekintettem az alkalmazando szabvanyokat, €s a méretezéshez elvégeztem
a szlikséges szamitasokat. A gép optimalis térbeli elhelyezésére javaslatot nytjtottam.

Az altalam kinalt megoldas egy megvalosithatd konstrukcid, melyben minden a kor igényeihez
igazodd elvarasnak eleget tevo eszkoz késziil. Figyelembe veszi az épiilet, a mosoberendezés
egyedi igényeit.

A biztonsagos miikddést szem el6tt tartva a rendszert és a felhasznalot egy védokerités valasztja
el egymastol. Amellett, hogy a minimalis kritériumoknak eleget tesz a gép tobb olyan alkatrészt
is tartalmaz, ami tovabb csokkenti a balesetek bekovetkezését.

A tervezett és vasarolt alkatrészek mindegyike tartds haszndlatra szant, kevés karbantartast
igényl6é konstrukciot alkotnak, melyhez egy egyszerli felhasznalobarat és nem utols6 sorban
biztonsagos vezérlés tartozik.

A megtériilési id6 csekély, ezért gy gondolom, hogy a beruhazast gazdasagossagi szempontbdl
is célszerli a gyakorlatban is megvaldsitani.
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6.1 Summary

In my thesis, I wanted to provide a solution to a real-life event, for which I conducted literature

research.

I will cover the entire work process, within which I elaborated in detail the intermediate element
of a crate washing system, the conveyor track. The task of the conveyor belt is to serve the

washing machine with dirty boxes.
I made recommendations for the acquisition of the parts necessary for assembly.

For the design of the machine, I reviewed the expectations and the calculations required for

sizing. Recommendations for the optimal spatial placement of the machine.

The solution I offer is a feasible construction, in which a device is made that meets the needs

of every age. It takes into account the specific needs of the building and the washing equipment.

With safe operation in mind, a protective fence separates the system and the user. In addition
to meeting the minimum requirements, the machine contains components that further reduce

the occurrence of accidents.

All of the designed and purchased components form a construction intended for long-term use
and requiring little maintenance, which includes a simple user-friendly and, last but not least,

safe control.

The payback time is short, so I think that it is also advisable to implement it in practice from

the point of view of economics.
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P1D = arichiesta - con una corona sfalsata per
catena tangenziale doppia.

P1D = on request - with one sprocket in offset
position for double tangential chain.

P2D = a richiesta - con 2 corone per catena
tangenziale doppia.

P2D = on request - with 2 sprockets for double
tangential chain.

P1D

P2D

CATALOGO GENERALE UNIT HANDLING UNIT HANDLING GENERAL CATALOGUE

Rulli comandati con pignone P1C - P2C
Pinion sprocket ariven rollers P1C - P2C

RULLI COMANDATI CON PIGNONE
P1C - P2C

Questi rulli sono comandati dalla catena attraverso
il pignone con una o due corone saldato in testa al
tubo, avente il diametro primitivo minore del
diametro rullo. Lingombro della motorizzazione ¢
normalmente inferiore al piano dei rulli, ma pur
risultando per questo pili funzionale, ne consegue
un rapporto di trasmissione che penalizza la capa-
cita di tiro della catena.

| sistemi standard di trasmissione previsti sono:

- con catena tangenziale semplice - versione P1C
- con anelli di catena - versione P2C

A richiesta i rulli possono essere forniti per tras-
missione tangenziale con catena doppia nelle ver-
sioni P1D con 1 corona sfalsata tra un rullo e I'altro
e P2D con 2 corone per impegno completo della
catena doppia.

Per le applicazioni e il calcolo della trasmissione
rimandiamo al capitolo d'introduzione da pagina 32
dedicato alle indicazioni di impiego, mentre per le
caratteristiche costruttive si intendono le stesse del
rullo base corrispondente presentato nel capitolo 1.

Esempi di codice di ordinazione
MPS/Q1 15R 76N 800 P1C
PS/S2 25R 133N 1200 P2C

Tutte le quote sono espresse in mm.

P1C

P2C

PINION SPROCKET DRIVEN ROLLERS
P1C - P2C

These rollers are driven by a chain through a pinion
with one or two sprockets welded at the roller end,
having the pitch diameter smaller than the roller
diameter. The drive clearance is normally lower than
the roller plane, but although more functional, the
transmission ratio compromises the chain pull
capacity.

The standard transmission systems are:

- with simple tangential chain - version P1C

- with chain loops - version P2C

On request the rollers can be supplied, for tangential
chain transmission, with double chain in the P1D
version with one sprocket in offset position between
one roller and the other and with P2D with 2
sprockets for complete coupling with the double
chain.

For the application indications and the
transmission calculation, you can refer to the
introduction chapter from page 32, while the design
characteristics are the same as for the base rollers
shown in chapter 1.

Ordering code examples
MPS/Q1 15R 76N 800 P1C
PS/S2 25R 133N 1200 P2C

All dimensions are in mm.

Trasmissione con catena tangenziale semplice
Transmission with tangential chain

Trasmissione con anelli di catena

Transmission with chain loops




Per catena tangenziale semplice
For simple tangential chain

Rulli per trasportatori con comando a catena
Rollers for chain driven conveyors

Dm

C=A=EL

Rulli con pignone P1C per catena tangenziale semplice / Pinion sprocket rollers P1C for simple tangential chain

Codice di ordinazione / Ordering codes
Asse/Shaft | Tubo/Tube | Lungh./LengthC p Z Dp De D¢ Dm s d M a mh

Tipo / Type

MPS/Q1
MPS/Q1
MPS/Q2
MPS/Q1
MPS/Q3
PS/Q1
PS/QA
PS/QB
PS/QC
PS/QD
PS/Q1
PS/Q2
PS/Q4
PS/Q4

d(g) esec. D(p) esec.

15

20

25

30

60
76
76
89
89
89
89
89
89
89
102
133
133
159

min.

200

200

200

200

max.

2200

2400

2600

2800
3000

1/2" 14 57,07 619 6888 42 75 7 29
1/2" 14 57,07 61,9 68,88 42 57 29
5/8" 12 61,34 682 7607 43 3 20 10x18 44 88 25
12" 17 69,11 74 80,92 54 7729
5/8” 16 81,37 883 9,1 60 124 88 32
12" 17 69,11 74 8092 54 75 7 34
5/8" 14 71,34 782 86,07 53 116 88 34
5/8" 15 76,36 832 91,09 59 3 120/12:20 85 88 34
5/8” 16 81,37 883 9,1 60 124 88 32
3/4” 13 79,59 87,8 9572 58 54 108 27
5/8" 15 76,36 832 91,09 58 85 88 34
3/4” 17 10367 111,90 119,80 84 4 25 16x25 94 108 36
3/4” 17 103,67 111,90 119,80 84 4 94 108 36

30 16x25
17 16 130,2 1418 151,28 105 4,5 139 15,8 40

Legenda delle sigle di esecuzione

R = asse forato e filettato

F = asse con chiave ch fresato

B = asse con chiave ch con bussola metallica

N = tubo in acciaio normale
J = tubo con zincatura elettrolitica
P = rivestimento con guaina morbida in PVC

f

13

16

i Peso parti rotanti - P
Peso / Weight Rotating parts weight Opzioni / Options
Rullo Base €=200 alem C=200 al cm Esec. Asse = Esec. Tubo
Basic Roller daN  daN  daN daN Shaft Exec.  Tube Exec.

1516 0,056 1,168 0,042
1,778 0067 1,424 0,054
MPSA 1778 0067 1424 0054 B J-P
1,983 0077 1,631 0,064
1983 0,077 1,631 0,064
2,358 0,089 1,807 0,064
2,358 0,089 1,807 0,064
ngpy 2358 0089 1807 0064 P
2,358 0,089 1,807 0,064
2,358 0,089 1,807 0,064
2,747 0097 2,183 0,073
PS/25 4615 0,166 3,829 0,127 F J
5917 0,183 4,705 0,127

PS/30 F J
7,926 0,227 6,716 0,127

Execution codes caption

R = drilled and threaded shaft

F = shaft with slots ch

B = shaft with slots with metallic bush

N = normal steel tube

J = Zinc-plated tube
P = soft PVC lagging
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2 Rulli comandati con pignone P1C - P2C
Pinion sprocket ariven rollers P1C - P2C

Per anelli di catena
For chain loops P2C

Dm

C=A=EL C=A=EL

Rulli con pignone P2C per anelli a catena / Pinion sprocket rollers for chain loops

Codice di ordinazione / Ordering codes Rullo Base = Peso / Weight H%g;’;}g’mgm Opzioni / Options
Tipo/Type Asse/Shaft | Tubo/Tube Lungh/lengthC p Z Dp De Dc Dm s di M a b m I2 f BasicRoller C=200 al cm €=200 al cm Esec. Asse | Esec. Tubo
d(e) esec. D(g) esec. min. max. daN daN daN | daN Shaft Exec.  Tube Exec.
MPS/S1 60 2200 1/2” 14 57,07 61,9 68,88 42 75 22 7 44 1,516 0,056 1,168 0,042
MPS/S1 76 1/2" 14 57,07 61,9 68,88 42 75 22 7 44 1,778 0,067 1,424 0,054
15 R N 200 3 20 10X18 8 MPSA B J-P
MPS/S1 89 2400 1/2"17 69,11 74 80,92 54 75 22 7 44 1,983 0,077 1,631 0,064
MPS/S2 89 5/8" 16 81,37 88,3 96,1 60 11,6 24 88 56 1,983 0,077 1,631 0,064
PS/S1 89 1/2"17 69,11 74 80,92 54 75 28 7 50 2,358 0,089 1,807 0,064
PS/SA 89 5/8" 14 71,34 78,2 86,07 55 116 24 88 56 2,358 0,089 1,807 0,064
PS/SB 89 2600 5/8” 15 76,36 83,2 91,09 58 84 24 88 52 2,358 0,089 1,807 0,064
20 R N 200 3 20 12X20 13 PS/20 F J-P
PS/SC 89 5/8" 16 81,37 88,3 96,1 60 11,6 24 88 56 2,358 0,089 1,807 0,064
PS/SD 89 3/4"13 79,59 87,8 95,72 58 54 40 108 67 2,358 0,089 1,807 0,064
PS/S1 102 2800 5/8" 15 76,36 83,2 91,09 58 84 24 88 52 2,747 0,098 2,183 0,073
PS/S2 108 2800 3/4” 17 103,67 111,9 119,8 84 3,5 94 33 10,8 64 4,442 0,129 3,574 0,091 J-P
PS/SF 25 R 133 N 200 3000 3/4"15 91,63 99,8 107,76 70 4 25 16X25 54 33 10,8 60 16 PS/25 4,615 0,166 3,829 0,127 F J
PS/S2 133 3/4" 17 10367 111,9 119,80 84 94 33 10,8 64 4615 0,166 3,829 0,127
PS/SG 133 3/4” 15 91,63 99,8 107,76 70 4 54 33 10,8 60 5917 0,183 4,705 0,127
PS/S4 133 3/4” 17 103,67 111,9 119,80 84 94 33 10,8 64 5917 0,183 4,705 0,127
30 R N 200 3000 30 16X25 16 PS/30 F J
PS/SH 159 17 14 114,15 125,7 135,23 84 45 79 638 15,8 101 7,926 0,227 6,716 0,171
PS/S4 159 1" 16 130,2 141,8 151,28 105 ‘ 13,9 48 158 88 7,926 0,227 6,716 0,171
PS/S7 40 R 159 N 200 3000 1" 16 130,2 141,8 151,28105 6 40 16X25 13,9 48 15,8 88 16 PS/40 8,950 0,380 7,720 0,324 F J
Legenda delle sigle di esecuzione Execution codes caption
R = asse forato e filettato R = drilled and threaded shaft
F = asse con chiave ch fresato F = shaft with slots ch
B = asse con chiave ch con bussola metallica B = shaft with slots with metallic bush
N = tubo in acciaio normale N = normal steel tube
J = tubo con zincatura elettrolitica J = zinc-plated tube
P = rivestimento guaina morbida in PVC P = soft PVC lagging
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Rulli per trasportatori con comando a catena
Rollers for chain driven conveyors

Esecuzioni assi a richiesta / Shaft execution on request

Exec. B

Nota:

Il carico P effettivo sul rullo si intende unifor-
memente distribuito. Nel caso di carico con-
centrato o insistente principalmente su una sola
testata del rullo, i valori di portata indicati nelle
tabelle vanno dimezzati.

Note:

The real load P is intended as uniformly
distributed on the roller. In case of concentrated
load or load mainly resting on one roller end, the
admitted load capacity values in the tables are
reduced by 50%.

Portata statica / Static load capacity

Exec. F

CAPACITA DI CARICO “Pc”

Portata statica: sono indicati i valori di carico al
variare della lunghezza, considerando la flessione
dellasse, la freccia e la sollecitazione del tubo,
distinti secondo I'esecuzione dell’asse.

Portata dinamica: sono indicati i valori massimi al
variare della velocita di rotazione, calcolati per una
durata teorica di progetto dei cuscinetti di 10.000 h.

La capacita di carico “Pc” del rullo risultera essere
il valore minore ricavato dalle due tabelle,
considerando sempre:

Pc > P

dove P & il carico effettivo sul rullo.

Exec. F F17
d 20 25 30 40 20 25
ch 14 18 22 32 17 17
e 4 4 4 4 4 4
g 9 12 12 12 9 12
LOAD CAPACITY “Pc”

Static load capacity: the different load capacity values in
relation to the length are indicated considering the shaft
deflection, the tube deflection and the stress, split
according to the shaft execution.

Dynamic load capacily: the maximum values are
indicated in relation to the rotating speed calculated for a
theoretical bearing life of 10,000 hrs.

The roller load capacity “Pc” shall result in being the
smallest value obtained from the two tables, always
considering that:

Pc>P

where P is the real load on the roller.

Lungh. / Length "C"

Tipo / Type Asse / Shaft | Tubo/Tube Rullo base = <200 300 400 600 800 1000
d(g) esec. D(e) Base roller
MPS/Q1-S1 15 R 60 MPS/1 360 360 360 360 360 278
15 B 60 MPS/1 360 359 262 172 129 104
MPS/Q1-Q2-S1 15 R 76 MPS/1 360 360 360 360 360 360
15 B 76 MPS/1 360 355 257 167 124 99
15 R 89 MPS/1 360 360 360 360 360 360
MPS/Q1-Q3-S1-S2
15 B 89 MPS/1 380 360 256 165 122 97

daN

1200 1400 1600 1800 2000 2200
159 100 4l 56 45 37
88 77 69 55 45 37
335 210 149 117 95 78
83 71 63 56 51 47
360 360 325 256 207 170

81 70 61 54 49 45

Valori di portata riferiti all’esecuzione asse standard con fori filettati per fissaggio con viti su struttura rigida.
The load capacity values refer to the standard threaded execution for screw fixing on rigid structure.
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2 Rulli comandati con pignone P1C - P2C
Pinion sprocket ariven rollers P1C - P2C
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Portata statica / Static load capacity
Lungh. / Length "C"

Tipo / Type Asse/ Shaft Tubo/Tube Rullobase <300 500 700 900 1100 1300 1500 1700 2000 2400 2600
d(@ @ esec. D(2) Base roller daN
PS/Q1-0A-QB-QC- 20 R 89 PS/20 | 550 550 550 550 550 550 378 292 210 145 123

QD-S1-SA-SB-SC-SD 20 F 89 PS/20 600 448 312 240 196 167 145 129 112 95 89
20 R 102 PS/20 550 550 550 550 550 550 550 446 320 221 188
20 F 102 PS/20 | 600 444 307 236 192 162 141 125 = 107 90 84

PS/Q1-$1

Portata statica / Static load capacity
Lungh. / Length "C"

Tipo / Type Asse / Shaft  Tubo/Tube Rullo base = < 400 600 800 1000 1200 1400 1600 1800 2000 2200 2600
d(e)  esec. D(o) Base roller daN
PS/S2 25 R 108 PS/25 800 800 800 800 800 800 701 550 443 365 259
25 F 108 PS/25 800 800 667 533 446 385 340 305 278 256 223
25 R 133 PS/25 800 800 800 800 800 800 800 800 800 784 557
PS/Q2-S2-SF i
25 F 133 PS/25 800 800 648 514 426 365 320 285 257 235 201

Portata statica / Static load capacity
Lungh. / Length "C"

Tipo / Type Asse / Shaft  Tubo/Tube ' Rullo base = < 600 800 1000 1200 1400 1600 = 1800 = 2000 & 2200 | 2400 & 2700
d(@)  esec. D(o) Base roller daN

30 R 133 PS/30 1300 1300 1300 1300 1300 1300 1182 952 784 656 516

PS/Q4-S4-SG
0 F 133 PS/30 1300 1300 1102 921 795 702 630 574 528 490 445
30 R 159 PS/30 1300 1300 1300 1300 1300 1300 1300 1300 1300 1268 997

PS/Q4-S4-SH
0 F 159 PS/30 1300 1300 1068 887 760 666 593 536 490 451 404

Portata statica / Static load capacity

Lungh. / Length "C"

Tipo / Type Asse / Shaft  Tubo/Tube Rullobase <800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800
d(@) = esec. D(e) Base roller daN

40 R 159 PS/40 2200 2200 2200 2200 2200 2200 1841 1515 1268 1077 926
40 F 159 PS/40 | 2200 2200 2049 1765 1557 1398 1273 1172 1090 1021 = 902

PS/S7

Valori di portata riferiti all’esecuzione asse standard con fori filettati per fissaggio con viti su struttura rigida.
The load capacity values refer to the standard threaded execution for screw fixing on rigid structure.

CATALOGO GENERALE UNIT HANDLING UNIT HANDLING GENERAL CATALOGUE

2800

161
78

3000

194
189
417
176

3000

417
407
805
367

3000

805
786



Portata dinamica / Dynamic load capacity

Rullo base / Base Roller

MPS/1
PS/20
PS/25
PS/30
PS/40

10

360

600

800
1300
2200

25

294

596

744
1034
2171

Rulli per trasportatori con comando a catena
Rollers for chain driven conveyors

giri/min - rev/min

50 75 100 150 200 250 300
daN

234 204 185 162 147 137 129
473 413 375 328 298 277 260
591 516 469 410 372 346 325
821 717 651 569 517 480 452
1723 1506 1368 1195 1086 1008 948

VELOCITA DI ROTAZIONE ROTATING SPEED

Per comodita abbiamo indicato la portata dinamica
dei rulli al variare della velocita di rotazione (velocita
angolare) espressa in giri al minuto.

La tabella successiva riporta la trasformazione tra
velocita periferica in m/s ¢ m/min in numero di
gir/min per i vari diametri di rullo.

400

117
237
295
410
862

500

108
220
274
381
800

For convenience we indicated the roller load capacity in
relation to the variation of the rotating speed (angular

speed) expressed in rev/min.

The following table indicates the transformation of the
peripheral speed in m/s and m/min into a number of
rev/min referred to the different roller diameters.

Velocita periferica - Periphal speed
0,5 06 0,7

Diametro m/s 0,05 0,1 0,15 0,2
Diameter ‘D" m/min 3 6 9 12

60 16 32 48 64
76 13 25 38 50
89 11 21 32 43
102 ellblle 19 28 37
rev/min
108 9 18 27 35
133 7 14 22 29
159 6 12 18 24

0,3
18

95
75
64
56
53
43
36

0,4
24

127
101
86
75
71
57
48

30
159
126
107
94
88
72
60

36

151
129
112
106
86
72

42

176
150
131
124
101
84

0,8
48

201
172
150
141
115
96

0,9
54

226
193
169
159
129
108

251
215
187
177
144
120

? 149
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Unita di misura

GRANDEZZA

Lunghezza

Tempo

Forza

Temperatura
Celsius

Angolo piano

Velocita

Velocita angolare

Momento
o Coppia

Potenza (*)

Intensita di
corrente elettrica
Tensione elettrica
Frequenza
Tensione

e pressione

nome
metro
millimetro
secondo
minuto

ora

giorno
newton
decanewton

grado Celsius

radiante

angolo giro

grado sessagesimale
minuto d’angolo

secondo d’angolo

giri al minuto

watt
Kilowatt

ampere

volt
hertz
pascal

megapascal

Sl
simbolo

m
mm
S

min

daN
°C

rad

m/s
m/min
rad/s

giri/min

N-m
daN-m
w

kW

A

V

Hz
Pa

MPa

Misura delle grandezze
Measurement units

Nel presente catalogo facciamo uso delle unita di
misura delle grandezze secondo il SISTEMA
INTERNAZIONALE DELLE UNITA DI MISURA «Sl» e dei
loro multipli e sottomultipli.

Nella seguente tabella riportiamo, per maggior
comodita, I'eventuale corrispondenza delle unita di
misura «Sl» da noi usate con I'oggi superato
Sistema Tecnico e con il Sistema Anglosassone in
uso in altri Paesi.

TECNICO ANGLOSASSONE
equivalente  nome simbolo conversione nome simbolo conversione
metro m piede ft 0,3048 m
1/1000 m pollice in-" 25,4 mm
secondo S secondo sec
60 s
3600 s
86400 s
kilogrammo - kgf - kp 9,80665 N libbra (f) Ib(f) 4,448222 N
10N forza 0,4535924 Kg
grado °F= grado °F O °F-32
Celsius (°C+17.78)x1,8  Fahrenheit 1.8
radiante rad radiante rad
2n rad
/180 rad
/10800 rad
/648000 rad
m/s ft/sec 0,3048 m/s
1/60 m/s
rad/s rad/sec
120 it rad/s revolutions  rev/min
per minute  R.PM.
kgf-m 9,80665 N-m libbre pollice Ib-in 0,113Nm
10 N'm
cavallo cVv 735,49875W horsepower  H.P. 745,6999 W
1000 W vapore
A A
v v
Hz Hz
Kgf/mm? 9806650 Pa pounds per  psi 6894,757 Pa
1000000 Pa Kgf/mm? 9,80665 MPa square inch

(*) Le unita di potenza sono cosi derivate: 1W = 1 N-m/s; 1 CV = 75 Kgf-m/s; 1 H.P. = 550 Ib-ft/sec.

CATALOGO GENERALE UNIT HANDLING UNIT HANDLING GENERAL CATALOGUE



Measurement units
MEASUREMENT
name
Length meter
millimeter
Time second
minute
hour
day
Force newton
decanewton
Temperature degree Celsius

Celsius

Plane angle

Speed

Angular speed

Moment
or Torque

Power (%)

Electric current
Voltage
Frequency
Tension

and Pressure

radian

round angle
sexagesimal minute
angular minute

angular second

revolutions

per minute

watt
Kilowatt
ampere
volt
hertz
pascal

megapascal

SI
symbol

mm

min

daN
°C

rad

m/s
m/min
rad/s

giri/min

N:m
daN-m
w

kW

Hz
Pa
Mpa

Indicazione di impiego e criteri di progettazione
Application indications and design criteria

In the present catalog the measurement units of the
international ~ system «Sl», their muitiples and

submultiples are used. are listed.
TECHNICAL
equivalence = name symbol conversion name
meter m foot
1/1000 m inch
second s second
60 s
3600 s
86400 s
kilogramforce ~ kgf - kp 9,80665 N pound (f)
10N
degree = degree
Celsius (°C+17.78)x1,8  Fahrenheit
radian rad radian
2 rad
/180 rad
/10800 rad
/648000 rad
m/s
1/60 m/s
rad/s
120 1t rad/s revolutions
per minute
kgf-m 9,80665 N-m pounds inch
10 N-m
cavallo vapore  CV 735,49875W horsepower
1000 W
Hz
kgf/mm? 9806650 Pa pounds per
1000000 Pa kgf/mm? 9,80665 MPa square inch

(*) Power units are derived as follows: TW = 1 N-m/s; 1 CV = 75 Kgf-m/s; 1 H.P. = 550 Ib-ft/sec.

BRITISH

symbol
ft
in-"

sec

Ib (f)

°F

rad

ft/sec

rad/sec
rev/imin
R.PM.
Ib-in

H.P.

Hz
psi

In the following table comparisons between the «Sl»,
the obsolete Technical System and the British System

conversion
0,3048 m
25,4 mm

4,448222 N
0,4535924 Kg

°F-32

C=73

0,3048 m/s

0,713Nm

745,6999 W

6894,757 Pa

=3k



el s Szent Istvan Campus, Godollé
MA | | E Cim: 2100 Godollo, Pater Karoly utca 1.
MAGYAR AGRAR- ES Tel.: +36-28/522-000
ELETTUDOMANYI EGYETEM Honlap: https://godollo.uni-mate.hu

3. Melléklet:



n ]
[m]&[=] iwis Customer Service

(EIEERE & +49 2739 86-0 I W I
[E]55= & sales-wilnsdorf@iwis.com

[

wir bewegen die welt

®__ o Rollenketten nach I1SO 606 (DIN 8187)
ELlTe

Kettentyp | Teilung | Lichte Weite | Rollen-@ | Bolzen-@ | Bolzen- Max. zusatzl. Innenglied- Laschen- Laschen- Quer- Min. Mittlere Gewicht | Gelenk-
lange Lange fir breite dicke hohe teilung Bruchkraft | Bruchkraft | pro Meter | fldche
Verschlussglieder

150 p b1 min. d1 max. d2 max. b4 max. b7 max. b2 max. Ti/To h2 max. pt FU FB q f
mm mm mm mm mm mm mm mm mm mm kN kN kg/m cm?
BS - Duplex
04B-2 6 2,8 4 1,85 12,3 2,5 4,15 0,60/0,60 5 5,5 5 5,8 0,24 0,16
05B-2 8 3 5 2,31 14,3 3,1 4,77 0,80/0,80 7,11 5,64 7,8 10,2 0,33 0,22
06B-2* 9,525 5,72 6,35 3,28 23,8 3,3 8,53 1,30/1,30 8,26 10,24 16,9 18,1 0,77 0,56
08B-2 12,7 7,75 8,51 4,45 31 3,9 11,3 1,60/1,60 11,81 13,92 31,1 37,4 1,34 1,01
10B-2 15,875 9,65 10,16 5,08 36,2 4,1 13,28 1,70/1,70 14,73 16,59 44,5 54,2 1,84 1,34
12B-2 19,05 11,68 12,07 5,72 42,2 4,6 15,62 1,85/1,85 16,13 19,46 57,8 66,6 2,31 1,79
16B-2 25,4 17,02 15,88 8,28 68 5,4 25,45 4,15/3,10 21,08 31,88 106 126,5 5,42 4,21
20B-2 31,75 19,56 19,05 10,19 79,7 6,1 29,01 4,50/3,50 26,42 36,45 170 210 7,2 5,91
24B-2 38,1 25,4 25,4 14,63 101,8 6,6 37,92 6,00/4,80 33,4 48,36 280 305,5 13,4 11,09
28B-2 44,45 30,99 27,94 15,9 124,7 7,4 46,58 7,50/6,00 37,08 59,56 360 390,5 16,6 14,79
32B-2 50,8 30,99 29,21 17,81 126 7,9 45,57 7,00/6,00 42,29 58,55 450 487,5 21 16,21
40B-2 63,5 38,1 39,37 22,89 154,9 10,2 55,75 8,50/8,00 52,96 72,29 630 680,2 32 25,5
48B-2 76,2 45,72 48,26 29,24 190,4 10,5 70,56 12,00/10,00 63,88 91,21 1000 1070 50 41,23
56B-2 88,9 53,34 53,98 34,32 221,2 11,7 81,33 13,50/12,00 77,85 106,6 1600 1760 71,48 55,8
64B-2 101,6 60,96 63,5 39,4 250,8 13 92,02 15,00/13,00 90,17 119,89 2000 2200 91 72,5
72B-2 114,3 68,58 72,39 44,48 283,7 14,3 103,81 17,00/15,00 103,63 136,27 2500 2750 120,4 92,4

! Gerade Laschen

b2

b4
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wir bewegen die welt
I Ci:>® Rollenketten nach ISO 606 (DIN 8187)
Kettentyp | Teilung | Lichte Weite | Rollen-@ | Bolzen-@ Bolzen- Max. zusatzl. Innenglied- Laschen- Laschen- Quer- Min. Mittlere Gewicht | Gelenk-
lange Lange fir breite dicke hohe teilung Bruchkraft | Bruchkraft | pro Meter | flache
Verschlussglieder
p b1 min. d1 max. d2 max. b4 max. b7 max. b2 max. Ti/To h2 max. pt FU FB q f
150 mm mm mm mm mm mm mm mm mm mm kN kN kg/m cm?
BS - Triplex
05B-3 8 3 5 2,31 19,9 3,1 4,77 0,80/0,80 7,11 5,64 11,1 13,8 0,48 0,33
06B-3' | 9,525 5,72 6,35 3,28 34 3,3 8,53 1,30/1,30 8,26 10,24 24,9 29,8 1,16 0,84
08B-3 12,7 7,75 8,51 4,45 44,9 3,9 11,3 1,60/1,60 11,81 13,92 44,5 50,2 2,03 1,51
10B-3 15,875 9,65 10,16 5,08 52,8 4,1 13,28 1,70/1,70 14,73 16,59 66,7 79,8 2,77 2,02
12B-3 19,05 11,68 12,07 5,72 61,7 4,6 15,62 1,85/1,85 16,13 19,46 86,7 101,8 3,46 2,68
16B-3 25,4 17,02 15,88 8,28 99,9 5,4 25,45 4,15/3,10 21,08 31,88 160 190 8,13 6,31
20B-3 31,75 19,56 19,05 10,19 116,1 6,1 29,01 4,50/3,50 26,42 36,45 250 276.2 10,82 8,87
24B-3 38,1 25,4 25,4 14,63 150,2 6,6 37,92 6,00/4,80 33,4 48,36 425 480 20,1 16,63
28B-3 44,45 30,99 27,94 15,9 184,3 7,4 46,58 7,50/6,00 37,08 59,56 530 580 24,92 22,18
32B-3 50,8 30,99 29,21 17,81 184,5 7,9 45,57 7,00/6,00 42,29 58,55 670 720,2 31,56 24,31
40B-3 63,5 38,1 39,37 22,89 227,2 10,2 55,75 8,50/8,00 52,96 72,29 950 1020 48,1 38,25
48B-3 76,2 45,72 48,26 29,24 281,6 10,5 70,56 12,00/10,00 63,88 91,21 1500 1590 75 61,84
56B-3 88,9 53,34 53,98 34,32 327,8 11,7 81,33 13,50/12,00 77,85 106,6 2240 2460 107,18 83,71
64B-3 101,6 60,96 63,5 39,4 370,7 13 92,02 15,00/13,00 90,17 119,89 3000 3300 136 108,74
72B-3 114,3 68,58 72,39 44,48 420 14,3 103,81 17,00/15,00 103,63 136,27 3750 4125 180 135,57
! Gerade Laschen
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Product information

Catalog designation

KH29DRN71MS4/TH

Bevel-helical gearmotors K..DRN.. (IE3)

Product data

Rated motor speed

Output speed

Overall gear ratio

Output torque

Service factor SEW-FB
Mounting position

Base / top coat

Position of connector/terminal
box

Cable entry/connector position

Hollow shaft
Design type

Permitted output overhung load

with n=1400

Lubricant quantity 1st gear unit

Motor power

Duration factor

Efficiency class

Efficiency (50/75/100% Pn)
CE mark

Motor voltage

Wiring diagram
Frequency

Rated current

Cos Phi

Thermal class

Motor protection type
Design requirement

Mass moments of inertia
(referring to the input side)
Weight

Additional feature
Thermal class 155(F)

[1/min] :
[1/min] :

[Nm]:

[1:

[mm]:
[N]:
[Liter] :
[kW] :
[%] :
[V1:

[Hz]:
[A]:

[10-* kgm?]:

[kgl:

Motor protection TH- Winding thermostat
Lubricant: CLP PG 460 (-20 / +60 °C): 0,7 Liter

Quantity Two oil seals

Material Oil seal Gear units FKM

Material Qil seal Motor FKM (Standard)

1405

64

122,08

37

12,80

: M1A

: 7031 Blue gray (51370310)
270

02

25

: Hollow shaft and shrink disk
0

0,7

0,25

: S1-100%

. 1IE3
70,13/73,51/73,5
: Yes
230/400
:R13

50

1,26 /0,72

: 0,66

1 155(F)

. IP54

: Europe (CE)
5,40

12.50

The present product information does not represent a quotation in legal terms. Technical data must be confirmed in a final technical verification. This verification is
Alegally binding contract requires an order issued by the ordering party and an order confirmation issued by

performed when creating the quotation/order.

SEW-EURODRIVEGmbH & CoKG.

You can find the exact net weight on the order confirmation.

DC Version 2.45 HF1

Created on: 11/12/2023 2:57:32 PM CEST

For techncial reasons, the real weight may differ from this information.
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SISTEMA - Safety Integrity Software Tool for the Evaluation of Machine 'u

Project name: Washer infeed

ot

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

FR Project name: Washer infeed

Project file name:

C:\Users\User\Documents\SISTEMA\Projects\Washer infeed.ssm

Creation date:

10/10/2023 10:05:18

Project status:

Project number:

Project version:

version 1.0

Authors:

FrindikJanos

Project managers:

Inspectors:

Dangerous point/machine:

MQanyag ladamosé adagol6 palya

Documentation:

Biztonsagi kerités - palya kordli fix burkolat
védBajté - nyithatoé véddburkolat
Biztonsagi fényfliggény - paletta bemenet
Véaszstop nyomogombok - vészledllitas

Document:

Version of software:

2.0.8 build 4

Version of standard:

ISO 13849-1:2015, ISO 13849-2:2012

Checksum: 74dbb1334dc54f85a65bb2f10f645573

Options: Use DC intermediate levels for calculation of PFHD (more precise)
[IMTTFD capping for category 4 lower from 2500 to 100 years.

Status: green

Note: There are no warnings listed for this project (or it's subordinate basic

elements).

Print options
Show device details

Show requirements on PL and Category

Show documentations on SF, SB, BL and EL Show parameter documentations on PLr, PL,

Show CCF and DC measures in detail

Contained safety functions

Category, CCF, MTTFD and DC
Show messages

Name: Engedélyezéssel nyithatd biztonsagi ajté és ESTOP reteszelhetd nyomdgomb [Vészledllitas]
Required: PLrd Reached: PL e PFHD [1/h]: 4,8E-8 Status: green

Name: Engedélyezéssel nyithato biztonsagi ajté és ESTOP reteszelhetd nyomdgomb [Vészledllitas ]
Required: PLrd Reached: PL e PFHD [1/h]: 8,9E-9 Status: green

Name: Biztonsagi fénykapu muting funkcioval [Paletta biztonsagos beengedése vészkor

megszakytasa nélkil]

Required: PLr ¢ Reached: PL e PFHD [1/h]: 2,2E-8 Status: green

SISTEMA a free of charge tool from IFA

Page 1/31



SISTEMA - Safety Integrity Software Tool for the Evaluation of Machine

Project name: Washer infeed

B
=
-
—

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Identifier of the Safety function:

Vészleallitas

Safety function type:

Safety-related stop function initiated by ESTOP button or opening the
door

Triggering event:

Vészgomb megnyomasa vagy ajé nyitasa

Reaction and
Behaviour on power failure:

Taplevegd lekapcsolasa, fesziiltség lekapcsolasa a motorokrol

Safe state:

Rendszer nyoméasmentes, fesziltségmentes

Operation mode:

normal/beallitas

Demand rate:

napi 2x 43200 sec-ként

Running-on time:

utanfutasi ido

Priority:

Documentation:

Document:

Required Performance Level Safety function
[

PLr (by risk graph):

d

Severity of injury (S): False

Serious (normally irreversible) injury or death

Frequency / exposure times to hazard (F):

Frequent to continuous / exposure time is long

Possibility of avoiding (P):

Possible under specific conditions

Risk graph:

.-52"—':2_’—'31_’ d

Documentation:

Document:
L

Performance Level Safety function
[

‘Reached PL:e

PFHD [1/h]: 4,8E-8

Status / Messages Safety function
[
‘Status:

green

Subsystems (1/3)

=B Name: Monitoring Safety Relay: GSR-DI

Reference designator:

Inventory number:

Device details Subsystem
[
Device Manufacturer:

Rockwell Automation

Device Identifier:

440R-D22R2

Device group:

Guardmaster Safety Relay

Part number: 440R-D22R2

Revision:

Function:

[ Input Logic
] Output [Junknown

SISTEMA a free of charge tool from IFA
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SISTEMA - Safety Integrity Software Tool for the Evaluation of Machine 'u

Project name: Washer infeed

ot

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Use case:

Standard Use Case

Description of the
use case:

1) - Some aspects of the diagnostic testing of electromechanical
inputs or outputs are initiated by usage. Therefore the Diagnostic Test
Interval is equal to the time period between the operations of the
device safety function. For devices with electromechanical inputs or
outputs the Diagnostic Test Interval (operating interval) should not
exceed 6 months.

see IEC61508-4 3.8.7 Diagnostic Test interval and EN13849-1 3.1.29
Test rate.

2) - The PFHd given is the sum of the PFHd of the electronic aspects
and the PFHd resulting from the B10d values of the two output relays
based on a maximum usage rate of 8760 operations per year at AC15
1A 230V AC or at DC13 1.5A 24VDC. For greater usage rates or
loads please contact Rockwell Automation for more information.

Documentation Subsystem
[
Documentation:

Document:
L

Performance Level Subsystem
[

PL determination:

Enter PL/PFHD directly (manufacturer ensures compliance with the
requirements of the Category and of the PL)

PL:e

Software suitable up to PL: n.a.

Reached PL: e

PFHD [1/h]: 4,4E-9

Documentation:

‘Mission time [a]: 20

Shortest mission time [a]: 20

Category Subsystem
[

Cat..

4

Category requirements:

fulfilled

Requirements of the Category:

Since the category is given by the manufacturer he is responsible to
satisfy the requirements.

Documentation:

Source (e.g. standard) Category:

‘File:

Status / Messages Subsystem
[

‘Status:

green

Subsystems (2/3)

%E Name: Redundant 700S contactor

Reference designator:

Device details Subsystem
[

Inventory number:

Device Manufacturer:

SISTEMA a free of charge tool from IFA
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Project name: Washer infeed

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Device Identifier:

Device group:

Part number: Revision:

Function: [ Input [ Logic
Output [Junknown

Use case:

Description of the
Use case:

Documentation Subsystem
[

Documentation:

Document:
L

Performance Level Subsystem
[

PL determination: Determine PL/PFHD from Category, MTTFD and DCavg
Software suitable up to PL: n.a.
PL requirements: fulfilled

The PL shall be determined by the estimation of - Behaviour of the safety function under fault conditions (see clause 6)
the following aspects: [fulfilled]
- safety-related software according to clause 4.6 or no software
included [fulfilled]
- systematic failure (see Annex G) [fulfilled]
- Ability to perform a safety function under expected environmental
conditions [fulfilled]

Reached PL: e PFHD [1/h]: 9,1E-10

Documentation:
L

Category Subsystem
[

Cat. 4
Category requirements: fulfilled
Requirements of the Category: - Accordance with relevant standards to withstand the expected

influences. [fulfilled]

- Basic safety principles are being used. [fulfilled]

- Well-tried safety principles are being used. [fulfilled]

- A single fault tolerance and reasonable fault detection are given.
[fulfilled]

- Accumulation of faults does not lead to a loss of the safety function.
[fulfilled]

- MTTFD is at least High. [fulfilled]

- DCavg is at least High; [fulfilled]

- The achieved score of the CCF-rating is at least 65. [fulfilled]

Documentation:

Source (e.g. standard) Category:

‘File:
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Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

MTTFD and Mission time Subsystem
[

MTTFD [a]: 2500 (High)

‘Mission time [a]: 20 Shortest mission time [a]: 20
Diagnostic coverage Subsystem

[

‘DCavg [%]: 99 (High)

Common cause failure Subsystem

[

CCF Points: 65 (fulfilled)

CCF Measures:

- Design / application / experience (15 Points)
Protection against over-voltage, over-pressure, over-current,
over-temperature, etc.

- Design / application / experience (5 Points)
Components used are well-tried.

- Assessment / analysis (5 Points)

For each part of safety related parts of control system a failure mode
and effect analysis has

been carried out and its results taken into account to avoid
common-cause-failures in the design.

- Competence / training (5 Points)
Training of designers to understand the causes and consequences of
common cause failures.

- Environmental (25 Points)

For electrical/electronic systems, prevention of contamination and
electromagnetic disturbances

(EMC) to protect against common cause failures in accordance with
appropriate

standards (e.g. IEC 61326-3-1).

Fluidic systems: filtration of the pressure medium, prevention of dirt
intake, drainage of compressed

air, e.g. in compliance with the component manufacturers’
requirements concerning

purity of the pressure medium.

NOTE For combined fluidic and electric systems, both aspects should
be considered.

- Environmental (10 Points)

Other influences

Consideration of the requirements for immunity to all relevant
environmental influences such

as, temperature, shock, vibration, humidity (e.g. as specified in
relevant standards).

Documentation:

Document:
L

Status / Messages Subsystem
[
‘Status:

green
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Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Channels / Test channels (1/2)

ZH Name: Channel 1

MTTFD [a]: 2500
Blocks (1/1)

EL Name: Control Relay: 700S-CFB

Reference designator:

Device details Block
[

Inventory number:

Device Manufacturer:

Rockwell Automation

Device Identifier: 700S-CFB
Device group: Relay
Part number: 700S-CFB Revision:
Function: [ Input Logic
Output [J unknown
Technology: unknown
Category: -
Use case: Mechanical Load | - |- |- | -
Description of the 1) B10d value assuming a failure to open is considered a
use case: dangerous failure. If in the application a failure to close is

considered a dangerous failure.

2) Category 1 applies where the combination of the usage
rate and the B10d value results in an MTTFd equal to or
greater than 30 years..

3) The DC value given is for the device used on its own with
no additional monitoring/diagnostic equipment.

An increased value for DC and SFF can be achieved by direct
monitoring i.e. connection of the mechanically linked auxiliary
contacts to external monitoring equipment. In most cases
redundant devices or a second switch-off path this will be
required.

It assumes a maximum diagnostic test interval of 6 months.

It assumes the monitoring all dangerous single fault modes.
The maximum value given will not be achievable if it can be
foreseen that some single faults will not be detected.

Documentation Block
[
Documentation:

Document:
L

MTTFD and Mission time Block
[
MTTFD [a]: 400000 (High)

Mission time [a]: 20 Shortest mission time [a]: 20
B10D [cycles]: 20000000 nop [cycles/a]: 500
Nop parameter: Days: 250 Hours: 24 Seconds: 43200
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File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Documentation:
L

Diagnostic coverage Block
[
DC [%]: 99 (High)

Documentation:
L

Status / Messages Block
[

‘Status: green

Channels / Test channels (2 / 2)

ZH Name: Channel 2

MTTFD [a]: 2500
Blocks (1/1)

EL Name: Control Relay: 700S-CFB

Reference designator:

Inventory number:

Device details Block
[

Device Manufacturer: Rockwell Automation

Device Identifier: 700S-CFB

Device group: Relay

Part number: 700S-CFB Revision:

Function: [ Input Logic
Output [J unknown

Technology: unknown

Category: -

Use case: Mechanical Load | - |- |- | -

Description of the
use case:

1) B10d value assuming a failure to open is considered a
dangerous failure. If in the application a failure to close is
considered a dangerous failure.

2) Category 1 applies where the combination of the usage
rate and the B10d value results in an MTTFd equal to or
greater than 30 years..

3) The DC value given is for the device used on its own with
no additional monitoring/diagnostic equipment.

An increased value for DC and SFF can be achieved by direct
monitoring i.e. connection of the mechanically linked auxiliary
contacts to external monitoring equipment. In most cases
redundant devices or a second switch-off path this will be
required.

It assumes a maximum diagnostic test interval of 6 months.

It assumes the monitoring all dangerous single fault modes.
The maximum value given will not be achievable if it can be
foreseen that some single faults will not be detected.

Documentation Block
[
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Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Documentation:

Document:
L

MTTFD and Mission time Block
[

MTTFD [a]: 400000 (High)

Mission time [a]: 20

Shortest mission time [a]: 20

B10D [cycles]: 20000000

nop [cycles/a]: 500

Nop parameter:

Days: 250 Hours: 24 Seconds: 43200

Documentation:
L

Diagnostic coverage Block
[

DC [%]: 99 (High)

Documentation:
L

Status / Messages Block
[
‘Status:

green

Subsystems (3/3)

=B Name: Druckaufbau- und Entliftungsventil MS6-SV-1/2-D-10V24P-2M12-SO-AG

Reference designator:

Device details Subsystem
[

Inventory number:

Device Manufacturer:

Festo AG & Co.KG

Device Identifier:

8038491

Device group:

Druckluftaufbereitung

Part number: 8038491 Revision: 1.0
Function: [IInput [1Logic
Output [Junknown
Use case: MS6SV-D mit S1 und S2 | nop=50.000 | - | - | -

Description of the
use case:

PFHD-Wert unter Annahme der mittleren Anzahl jahrlicher
Betatigungen nop von 50.000. Bitte Einschrankung durch B10D-Wert
beachten: B10D=1.800.000 (Annahme B10D=2*B10).

Weitere PFHD-Werte in Abh&ngigkeit der jahrlichen Betétigung
kénnen dem Diagramm "PFHD-Wert MS6-SV-..." in der
Bedienungsanleitung entnommen werden.

Beachten Sie die Betriebszeit (T10D, nach EN ISO 13849-1, C.3)
lhres Ventils. Die Betriebszeit ist abhangig vom
Lebensdauerkennwert (B10D)

und der mittleren Anzahl jahrlicher Betéatigungen (nop) und kann
abhangig von Ihrem Anwendungsfall kirzer ausfallen, als die
angegebene Gebrauchsdauer.

Das Ventil muss spatestens zum Ende der Betriebszeit ausgetauscht
werden.

Documentation Subsystem
[
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Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Documentation:

Weitere Informationen:

Online Datenblatt:
https://www.festo.com/cat/de_de/DKI3WebDataSheet.asp?part=8038
491

Online Datenblatt Produktzuverlassigkeit:
https://www.festo.com/eap/de_de/ReliabilityDatasheet/start.do?partno
=8038491

Supportportal:
https://www.festo.com/net/de_de/SupportPortal/default.aspx?q=80384
91&tab=3

Document:
L

Performance Level Subsystem
[
PL determination:

Enter PL/PFHD directly (manufacturer ensures compliance with the
requirements of the Category and of the PL)

PL:e

Software suitable up to PL: n.a.

Reached PL: e

PFHD [1/h]: 4,3E-8

Documentation:

‘Mission time [a]: 20

Shortest mission time [a]: 20

Category Subsystem
[

Cat..

3

Category requirements:

fulfilled

Requirements of the Category:

Since the category is given by the manufacturer he is responsible to
satisfy the requirements.

Documentation:

Source (e.g. standard) Category:

‘File:

Status / Messages Subsystem
[

‘ Status:

green

SISTEMA a free of charge tool from IFA
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Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Identifier of the Safety function:

Vészleallitas

Safety function type:

Safety-related stop function initiated by ESTOP button

Triggering event:

Ajté nyitasa

Reaction and
Behaviour on power failure:

Tapleveg0 lekapcsolasa, fesziiltség lekapcsolasa a motorokrol

Safe state:

Rendszer nyoméasmentes, fesziltségmentes

Operation mode:

normal/beallitas

Demand rate:

napi 10x 8640 sec-ként

Running-on time:

utanfutasi idd

Priority:

Documentation:

Document:

Required Performance Level Safety function
[

PLr (by risk graph):

d

Severity of injury (S): False

Serious (normally irreversible) injury or death

Frequency / exposure times to hazard (F):

Frequent to continuous / exposure time is long

Possibility of avoiding (P):

Possible under specific conditions

Risk graph:

.-52"—':2_’—'31_’ d

Documentation:

Document:
L

Performance Level Safety function
[
‘Reached PL:e

PFHD [L/h]: 8,9E-9

Status / Messages Safety function
[

‘ Status:

green

Subsystems (1/4)

=B Name: Monitoring Safety Relay: GSR-DI

Reference designator:

Device details Subsystem
[

Inventory number:

Device Manufacturer:

Rockwell Automation

Device Identifier:

440R-D22R2

Device group:

Guardmaster Safety Relay

Part number: 440R-D22R2

Revision:

Function:

[ Input Logic
] Output [Junknown

SISTEMA a free of charge tool from IFA
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Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Use case:

Standard Use Case

Description of the
use case:

1) - Some aspects of the diagnostic testing of electromechanical
inputs or outputs are initiated by usage. Therefore the Diagnostic Test
Interval is equal to the time period between the operations of the
device safety function. For devices with electromechanical inputs or
outputs the Diagnostic Test Interval (operating interval) should not
exceed 6 months.

see IEC61508-4 3.8.7 Diagnostic Test interval and EN13849-1 3.1.29
Test rate.

2) - The PFHd given is the sum of the PFHd of the electronic aspects
and the PFHd resulting from the B10d values of the two output relays
based on a maximum usage rate of 8760 operations per year at AC15
1A 230V AC or at DC13 1.5A 24VDC. For greater usage rates or
loads please contact Rockwell Automation for more information.

Documentation Subsystem
[
Documentation:

Document:
L

Performance Level Subsystem
[

PL determination:

Enter PL/PFHD directly (manufacturer ensures compliance with the
requirements of the Category and of the PL)

PL:e

Software suitable up to PL: n.a.

Reached PL: e

PFHD [1/h]: 4,4E-9

Documentation:

‘Mission time [a]: 20

Shortest mission time [a]: 20

Category Subsystem
[

Cat..

4

Category requirements:

fulfilled

Requirements of the Category:

Since the category is given by the manufacturer he is responsible to
satisfy the requirements.

Documentation:

Source (e.g. standard) Category:

‘File:

Status / Messages Subsystem
[

‘Status:

green

Subsystems (2/4)

%E Name: Redundant 700S contactor

Reference designator:

Device details Subsystem
[

Inventory number:

Device Manufacturer:

SISTEMA a free of charge tool from IFA
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Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Device Identifier:

Device group:

Part number: Revision:

Function: [ Input [ Logic
Output [Junknown

Use case:

Description of the
Use case:

Documentation Subsystem
[

Documentation:

Document:
L

Performance Level Subsystem
[

PL determination: Determine PL/PFHD from Category, MTTFD and DCavg
Software suitable up to PL: n.a.
PL requirements: fulfilled

The PL shall be determined by the estimation of - Behaviour of the safety function under fault conditions (see clause 6)
the following aspects: [fulfilled]
- safety-related software according to clause 4.6 or no software
included [fulfilled]
- systematic failure (see Annex G) [fulfilled]
- Ability to perform a safety function under expected environmental
conditions [fulfilled]

Reached PL: e PFHD [1/h]: 1E-9

Documentation:
L

Category Subsystem
[

Cat. 4
Category requirements: fulfilled
Requirements of the Category: - Accordance with relevant standards to withstand the expected

influences. [fulfilled]

- Basic safety principles are being used. [fulfilled]

- Well-tried safety principles are being used. [fulfilled]

- A single fault tolerance and reasonable fault detection are given.
[fulfilled]

- Accumulation of faults does not lead to a loss of the safety function.
[fulfilled]

- MTTFD is at least High. [fulfilled]

- DCavg is at least High; [fulfilled]

- The achieved score of the CCF-rating is at least 65. [fulfilled]

Documentation:

Source (e.g. standard) Category:

‘File:
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Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

MTTFD and Mission time Subsystem
[

MTTFD [a]: 2162 (High)

‘Mission time [a]: 20 Shortest mission time [a]: 20
Diagnostic coverage Subsystem

[

‘DCavg [%]: 99 (High)

Common cause failure Subsystem

[

CCF Points: 65 (fulfilled)

CCF Measures:

- Design / application / experience (15 Points)
Protection against over-voltage, over-pressure, over-current,
over-temperature, etc.

- Design / application / experience (5 Points)
Components used are well-tried.

- Assessment / analysis (5 Points)

For each part of safety related parts of control system a failure mode
and effect analysis has

been carried out and its results taken into account to avoid
common-cause-failures in the design.

- Competence / training (5 Points)
Training of designers to understand the causes and consequences of
common cause failures.

- Environmental (25 Points)

For electrical/electronic systems, prevention of contamination and
electromagnetic disturbances

(EMC) to protect against common cause failures in accordance with
appropriate

standards (e.g. IEC 61326-3-1).

Fluidic systems: filtration of the pressure medium, prevention of dirt
intake, drainage of compressed

air, e.g. in compliance with the component manufacturers’
requirements concerning

purity of the pressure medium.

NOTE For combined fluidic and electric systems, both aspects should
be considered.

- Environmental (10 Points)

Other influences

Consideration of the requirements for immunity to all relevant
environmental influences such

as, temperature, shock, vibration, humidity (e.g. as specified in
relevant standards).

Documentation:

Document:
L

Status / Messages Subsystem
[
‘Status:

green
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Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Channels / Test channels (1/2)

ZH Name: Channel 1

MTTFD [a]: 2162
Blocks (1/2)

EL Name: Control Relay: 700S-CFB

Reference designator:

Device details Block
[

Inventory number:

Device Manufacturer:

Rockwell Automation

Device Identifier: 700S-CFB
Device group: Relay
Part number: 700S-CFB Revision:
Function: [ Input Logic
Output [J unknown
Technology: unknown
Category: -
Use case: Mechanical Load | - |- |- | -
Description of the 1) B10d value assuming a failure to open is considered a
use case: dangerous failure. If in the application a failure to close is

considered a dangerous failure.

2) Category 1 applies where the combination of the usage
rate and the B10d value results in an MTTFd equal to or
greater than 30 years..

3) The DC value given is for the device used on its own with
no additional monitoring/diagnostic equipment.

An increased value for DC and SFF can be achieved by direct
monitoring i.e. connection of the mechanically linked auxiliary
contacts to external monitoring equipment. In most cases
redundant devices or a second switch-off path this will be
required.

It assumes a maximum diagnostic test interval of 6 months.

It assumes the monitoring all dangerous single fault modes.
The maximum value given will not be achievable if it can be
foreseen that some single faults will not be detected.

Documentation Block
[
Documentation:

Document:
L

MTTFD and Mission time Block
[
MTTFD [a]: 400000 (High)

Mission time [a]: 20 Shortest mission time [a]: 20
B10D [cycles]: 20000000 nop [cycles/a]: 500
Nop parameter: Days: 250 Hours: 24 Seconds: 43200
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Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Documentation:
L

Diagnostic coverage Block
[

DC [%]: 99 (High)

Documentation:
L

Status / Messages Block
[

‘ Status:

green

Blocks (2/2)

EL Name: E-Stop Switch: 800FD-MT - Pull to release

Reference designator:

Device details Block
[

Inventory number:

Device Manufacturer:

Rockwell Automation

Device Identifier:

800FD-MT - Pull to release

Device group:

Emergency Stop Device

Part number: 800FD-MT - Pull to release Revision:
Function: Input [ Logic
[] Output [Junknown
Technology: unknown
Category: -
Use case: Standard Use Case

Description of the
use case:

1) - B10d data given is based on a failure of either channel. It
can be used to determine the MTTFd of each single channel.
2) - The data givenis based on some use of fault exclusion in
accordance with EN ISO 13849-2:2012 Table A4.

3) - The DC or SFF value given is for the device used on its
own with no additional monitoring/diagnostic equipment. An
increased value for DC and SFF can be achieved by
connection to specified external monitoring equipment.

4) - Use the lowest value of Mission Time or T10d) for
calculation.

5) - Safe failure = actuating force less than 50% of original
6) - Load conditions - 20mA/24VDC, confidence factor 90%

Documentation Block
[

Documentation:

Document:
L

MTTFD and Mission time Block
[

MTTFD [a]: 2173,8 (High)

Mission time [a]: 20

Shortest mission time [a]: 20

B10D [cycles]: 111000

nop [cycles/a]: 511

SISTEMA a free of charge tool from IFA
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Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Nop parameter: Days: 250 Hours: 24 Seconds: 42300

Documentation:
L

Diagnostic coverage Block
[
DC [%]: 99 (High)

Documentation:
L

Status / Messages Block
[

‘Status: green

Channels / Test channels (2 / 2)

ZH Name: Channel 2

MTTFD [a]: 2162
Blocks (1/2)

EL Name: Control Relay: 700S-CFB

Reference designator:

Device details Block
[

Inventory number:

Device Manufacturer:

Rockwell Automation

Device Identifier: 700S-CFB

Device group: Relay

Part number: 700S-CFB Revision:

Function: [ Input Logic
Output [J unknown

Technology: unknown

Category: -

Use case: Mechanical Load | - |- |- | -

Description of the
use case:

1) B10d value assuming a failure to open is considered a
dangerous failure. If in the application a failure to close is
considered a dangerous failure.

2) Category 1 applies where the combination of the usage
rate and the B10d value results in an MTTFd equal to or
greater than 30 years..

3) The DC value given is for the device used on its own with
no additional monitoring/diagnostic equipment.

An increased value for DC and SFF can be achieved by direct
monitoring i.e. connection of the mechanically linked auxiliary
contacts to external monitoring equipment. In most cases
redundant devices or a second switch-off path this will be
required.

It assumes a maximum diagnostic test interval of 6 months.

It assumes the monitoring all dangerous single fault modes.
The maximum value given will not be achievable if it can be
foreseen that some single faults will not be detected.

SISTEMA a free of charge tool from IFA

Page 16/ 31



SISTEMA - Safety Integrity Software Tool for the Evaluation of Machine 'u

Project name: Washer infeed

ot

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Documentation Block
[

Documentation:

Document:
L

MTTFD and Mission time Block
[
MTTFD [a]: 400000 (High)

Mission time [a]: 20

Shortest mission time [a]: 20

B10D [cycles]: 20000000

nop [cycles/a]: 500

Nop parameter: Days: 250

Hours: 24 Seconds: 43200

Documentation:
L

Diagnostic coverage Block
[

DC [%]: 99 (High)

Documentation:
L

Status / Messages Block
[

‘ Status:

green

Blocks (2/2)

EL Name: E-Stop Switch: 800FD-MT - Pull to release

Reference designator:

Device details Block
[

Inventory number:

Device Manufacturer:

Rockwell Automation

Device Identifier:

800FD-MT - Pull to release

Device group:

Emergency Stop Device

Part number: 800FD-MT - Pull to release Revision:
Function: Input [ Logic
[] Output [Junknown
Technology: unknown
Category: -
Use case: Standard Use Case

Description of the
use case:

1) - B10d data given is based on a failure of either channel. It
can be used to determine the MTTFd of each single channel.
2) - The data givenis based on some use of fault exclusion in
accordance with EN ISO 13849-2:2012 Table A4.

3) - The DC or SFF value given is for the device used on its
own with no additional monitoring/diagnostic equipment. An
increased value for DC and SFF can be achieved by
connection to specified external monitoring equipment.

4) - Use the lowest value of Mission Time or T10d) for
calculation.

5) - Safe failure = actuating force less than 50% of original
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Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Description of the
Use case:

6) - Load conditions - 20mA/24VDC, confidence factor 90%

Documentation Block
[
Documentation:

Document:
L

MTTFD and Mission time Block
[

MTTFD [a]: 2173,8 (High)

Mission time [a]: 20

Shortest mission time [a]: 20

B10D [cycles]: 111000

nop [cycles/a]: 511

Nop parameter:

Days: 250 Hours: 24 Seconds: 42300

Documentation:
L

Diagnostic coverage Block
[
DC [%]: 99 (High)

Documentation:
L

Status / Messages Block
[
‘Status:

green

Subsystems (3/4)

=B Name: Monitoring Safety Relay: GSR-EM

Reference designator:

Inventory number:

Device details Subsystem
[
Device Manufacturer:

Rockwell Automation

Device Identifier:

440R-EM4R2

Device group:

Guardmaster Safety Relay

Part number: 440R-EM4R2 Revision:
Function: [ Input Logic

] Output [Junknown
Use case: Standard Use Case

Description of the
use case:

1) - Some aspects of the diagnostic testing of electromechanical
inputs or outputs are initiated by usage. Therefore the Diagnostic Test
Interval is equal to the time period between the operations of the
device safety function. For devices with electromechanical inputs or
outputs the Diagnostic Test Interval (operating interval) should not
exceed 6 months.

see IEC61508-4 3.8.7 Diagnostic Test interval and EN13849-1 3.1.29
Test rate.

2) - The PFHd given is the sum of the PFHd of the electronic aspects
and the PFHd resulting from the B10d values of the two output relays
based on a maximum usage rate of 8760 operations per year at AC15

SISTEMA a free of charge tool from IFA

Page 18/31



SISTEMA - Safety Integrity Software Tool for the Evaluation of Machine II.-J H
o

Project name: Washer infeed

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Description of the
use case:

1A 230V AC or at DC13 1.5A 24VDC. For greater usage rates or
loads please contact Rockwell Automation for more information.

Documentation Subsystem
[
Documentation:

Document:
L

Performance Level Subsystem
[

PL determination:

Enter PL/PFHD directly (manufacturer ensures compliance with the
requirements of the Category and of the PL)

PL:e

Software suitable up to PL: n.a.

Reached PL: e

PFHD [1/h]: 1,8E-9

Documentation:

‘Mission time [a]: 20

Shortest mission time [a]: 20

Category Subsystem
[

Cat..

4

Category requirements:

fulfilled

Requirements of the Category:

Since the category is given by the manufacturer he is responsible to
satisfy the requirements.

Documentation:

Source (e.g. standard) Category:

‘File:

Status / Messages Subsystem
[

‘ Status:

green

Subsystems (4/4)

=SB Name: Guard Locking Interlock Switch: TLS-Z GD2

Reference designator:

Device details Subsystem
[

Inventory number:

Device Manufacturer:

Rockwell Automation

Device Identifier:

TLS-Z GD2

Device group:

Guard Locking Switch

Part number: TLS-Z GD2 Revision:

Function: Input [JLogic
Output []unknown

Use case: Standard Use Case
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Project name: Washer infeed

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Description of the
use case:

1) - The data is given for door monitoring and OSSD switching
capability of the TLSZR/L-GD2
2) - Mechanical life = 1000000 cycles

Documentation Subsystem
[

Documentation:

Document:
L

Performance Level Subsystem
[
PL determination:

Enter PL/PFHD directly (manufacturer ensures compliance with the
requirements of the Category and of the PL)

PL:e

Software suitable up to PL: n.a.

Reached PL: e

PFHD [1/h]: 1,7E-9

Documentation:

‘Mission time [a]: 20

Shortest mission time [a]: 20

Category Subsystem
[

Cat..

4

Category requirements:

fulfilled

Requirements of the Category:

Since the category is given by the manufacturer he is responsible to
satisfy the requirements.

Documentation:

Source (e.g. standard) Category:

‘File:

Status / Messages Subsystem
[
‘ Status:

green

SISTEMA a free of charge tool from IFA
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Project name: Washer infeed H

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Biztonsagi fénykapu muting funkciéval

Identifier of the Safety function: Paletta biztonsagos beengedése vészkdr megszakytasa nélkil
Safety function type: Safety-related stop function initiated if muting is not ok
Triggering event: Muting timing not right

Reaction and Tapleveg0 lekapcsolasa, fesziiltség lekapcsolasa a motorokrol
Behaviour on power failure:

Safe state: Rendszer nyomasmentes, fesziltségmentes

Operation mode: normal/bedllitas

Demand rate: napi 10x 8640 sec-ként

Running-on time: 1500 57 sec-enként

Priority:

Documentation:

Document:

Required Performance Level Safety function
[

PLr (by risk graph): c

Severity of injury (S): True Slight (normally reversible) injury

Frequency / exposure times to hazard (F): Frequent to continuous / exposure time is long
Possibility of avoiding (P): Scarcely possible

Risk graph:

&S, p—F, —p—=P,—p| C

Documentation:

Document:
L

Performance Level Safety function
[
‘Reached PL:e PFHD [1/h]: 2,2E-8

Status / Messages Safety function
[

‘Status: green

Subsystems (1/3)

=B Name: Monitoring Safety Relay: GSR-DIS

Reference designator: Inventory number:

Device details Subsystem
[

Device Manufacturer: Rockwell Automation
Device Identifier: 440R-D22S2
Device group: Guardmaster Safety Relay
Part number: 440R-D22S2 Revision:
Function: [ Input Logic
] Output [Junknown
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Project name: Washer infeed H

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Biztonsagi fénykapu muting funkciéval

Use case:

Standard Use Case

Description of the
use case:

Documentation Subsystem
[

Documentation:

Document:
L

Performance Level Subsystem
[

PL determination:

Enter PL/PFHD directly (manufacturer ensures compliance with the
requirements of the Category and of the PL)

PL:e

Software suitable up to PL: n.a.

Reached PL: e

PFHD [1/h]: 4,4E-9

Documentation:

‘Mission time [a]: 20

Shortest mission time [a]: 20

Category Subsystem
[

Cat..

4

Category requirements:

fulfilled

Requirements of the Category:

Since the category is given by the manufacturer he is responsible to
satisfy the requirements.

Documentation:

Source (e.g. standard) Category:

‘File:

Status / Messages Subsystem
[

‘ Status:

green

Subsystems (2/3)

=SB Name: Light Curtain: GuardShield 450L-B, 450L-E

Reference designator:

Device details Subsystem
[

Inventory number:

Device Manufacturer:

Rockwell Automation

Device Identifier:

450L-B4FNxXYD, 450L-B4HNXYD, 450L-E4FLXYD, 450L-E4HLXYD

Device group:

Safety Light Curtain

Part number: 450L-B4FNxYD, 450L-B4HNXYD, 450L-E4FLXYD, Revision:

450L-E4HLXYD

Function: Input [JLogic
] Output [Junknown
Use case: Standard Use Case
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Project name: Washer infeed H

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

= Safety function: Biztonsagi fénykapu muting funkciéval

Description of the
use case:

Documentation Subsystem
[

Documentation:

Document:
L

Performance Level Subsystem
[

PL determination: Enter PL/PFHD directly (manufacturer ensures compliance with the
requirements of the Category and of the PL)

PL:e Software suitable up to PL: n.a.

Reached PL: e PFHD [1/h]: 1,3E-8

Documentation:

‘Mission time [a]: 20 Shortest mission time [a]: 20

Category Subsystem
[

Cat. 4
Category requirements: fulfilled
Requirements of the Category: Since the category is given by the manufacturer he is responsible to

satisfy the requirements.

Documentation:

Source (e.g. standard) Category:

‘File:

Status / Messages Subsystem
[

‘Status: green

Subsystems (3/3)

%E Name: Redundant 100S-C contactors

Reference designator: Inventory number:

Device details Subsystem
[

Device Manufacturer:

Device Identifier:

Device group:

Part number: Revision:

Function: [IInput [1Logic
Output []unknown

Use case:

Description of the
use case:
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Project name: Washer infeed

ot

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Biztonsagi fénykapu muting funkciéval

Documentation Subsystem
[

Documentation:

Document:
L

Performance Level Subsystem
[
PL determination:

Determine PL/PFHD from Category, MTTFD and DCavg

Software suitable up to PL:

n.a.

PL requirements:

fulfilled

The PL shall be determined by the estimation of
the following aspects:

- Behaviour of the safety function under fault conditions (see clause 6)
[fulfilled]

- safety-related software according to clause 4.6 or no software
included [fulfilled]

- systematic failure (see Annex G) [fulfilled]

- Ability to perform a safety function under expected environmental
conditions [fulfilled]

Reached PL: e

PFHD [1/h]: 4,7E-9

Documentation:
L

Category Subsystem
[

Cat..

4

Category requirements:

fulfilled

Requirements of the Category:

- Accordance with relevant standards to withstand the expected
influences. [fulfilled]

- Basic safety principles are being used. [fulfilled]

- Well-tried safety principles are being used. [fulfilled]

- A single fault tolerance and reasonable fault detection are given.
[fulfilled]

- Accumulation of faults does not lead to a loss of the safety function.
[fulfilled]

- MTTFD is at least High. [fulfilled]

- DCavg is at least High; [fulfilled]

- The achieved score of the CCF-rating is at least 65. [fulfilled]

Documentation:

Source (e.g. standard) Category:

‘File:

MTTFD and Mission time Subsystem
[

MTTFD [a]: 491,5 (High)

‘Mission time [a]: 20 Shortest mission time [a]: 20
Diagnostic coverage Subsystem

[

‘DCavg [%]: 99 (High)

Common cause failure Subsystem
[
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Project name: Washer infeed

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Biztonsagi fénykapu muting funkciéval

CCF Points: 65 (fulfilled)

CCF Measures: - Design / application / experience (15 Points)
Protection against over-voltage, over-pressure, over-current,
over-temperature, etc.

- Design / application / experience (5 Points)
Components used are well-tried.

- Diversity (20 Points)

Different technologies/design or physical principles are used, for
example:

— first channel electronic or programmable electronic and second
channel electromechanical

hardwired,

— different initiation of safety function for each channel (e.g. position,
pressure, temperature),

and/or

digital and analog measurement of variables (e.g. distance, pressure
or temperature)

and/or

Components of different manufactures.

- Separation / Segregation (15 Points)

Physical separation between signal paths, for example:

— separation in wiring/piping;

— detection of short circuits and open circuits in cables by dynamic
test;

— separate shielding for the signal path of each channel;

— sufficient clearances and creepage distances on printed-circuit
boards.

- Environmental (10 Points)

Other influences

Consideration of the requirements for immunity to all relevant
environmental influences such

as, temperature, shock, vibration, humidity (e.g. as specified in
relevant standards).

Documentation:

Document:
L

Status / Messages Subsystem
[
‘Status: green

Channels / Test channels (1/2)

ZH Name: Channel 1

MTTFD [a]: 491,5
Blocks (1/2)

EL Name: Output Contactor: 100S-C60 to C97 - Mechanical

Reference designator: Inventory number:

Device details Block
[
Device Manufacturer: Rockwell Automation
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File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Biztonsagi fénykapu muting funkciéval

Device Identifier:

100S-C60 to C97

Device group: Contactor
Part number: 100S-C60 to C97 Revision:
Function: [ Input [ Logic
Output [Junknown
Technology: unknown
Category: -
Use case: Failure to open = dangerous fault | - | - | - | -

Description of the
use case:

1) B10d value calculated with AC 3 motor. 2) - Category 1
applies where the combination of the usage rate and the
B10D value results in an MTTFd equal to or greater than 30
years.3) - The DC value given is for the device used on its own
with no additional monitoring/diagnostic equipment. An
increased value for DC can be achieved by direct monitoring
i.e. connection of the mechanically linked auxiliary contacts to
external monitoring equipment. In most cases redundant
devices or a second switch-off path this will be required. It
assumes a maximum diagnostic test interval of 6 months. It
assumes the monitoring all dangerous single fault modes. The
maximum value given will not be achievable if it can be
foreseen that some single faults will not be detected.

Documentation Block
[

Documentation:

Document:
L

MTTFD and Mission time Block
[

MTTFD [a]: 470000 (High)

Mission time [a]: 20

Shortest mission time [a]: 20

B10D [cycles]: 12000000

nop [cycles/a]: 255

Nop parameter: Days: 250

Hours: 24 Seconds: 84600

Documentation:
L

Diagnostic coverage Block
[

DC [%]: 99 (High)

Documentation:
L

Status / Messages Block
[
‘Status:

green

Blocks (2/2)

EL Name: Standard product (non-safety): OPTICAL SENSORS - RIGHTSIGHT - 42EF-B1JBBC-F4

Reference designator: Inventory number:
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Project name: Washer infeed

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Biztonsagi fénykapu muting funkciéval

Device details Block
[

Device Manufacturer:

Rockwell Automation

Device Identifier:

42EF-B1JBBC-F4

Device group:

Optical Sensor

Part number: 42EF-B1JBBC-F4 Revision:
Function: Input [ Logic
[]Ooutput [Junknown
Technology: unknown
Category: -
Use case: Standard Use Case
Description of the *1 - Products in this part of the library are not specifically
use case: intended as safety devices, and the associated data

represents reliability data. For this product any use of the
terms MTTFd, B10d, T10d or PFHd does not relate to a failure
to danger. It relates only to a failure that results in the ON
state of the outputs. The user assumes all costs and liability
for any decision on whether a failure that results in the ON
state of the outputs could be dangerous.

*2 - For this data, a conservative approach is taken by
representing MTTFd by the total MTTF, and representing the
B10d by the total B10 value.

*3 - The user assumes all costs and liability for any decision to
use these products as part of a functional safety related
system

Please review important Access Terms and Conditions at
Information -LEGAL NOTICES with regard to the RA SISTEMA
Library.

Documentation Block
[

Documentation: This product is not specifically intended as a safety device and
the given data represents reliability data. Any use of the terms
MTTFd, B10D, T10D or PFHd does not relate to a failure to
danger. The user assumes all costs and liability for any
decision to use these products as part of a functional safety
related system and on what represents a failure danger.

Document:
L

MTTFD and Mission time Block
[
MTTFD [a]: 492 (High)

Mission time [a]: 20 Shortest mission time [a]: 20

Rate of dangerous failure [FIT]: 232

Documentation:
L

Diagnostic coverage Block
[
DC [%]: 99 (High)

Documentation:
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Project name: Washer infeed

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Biztonsagi fénykapu muting funkciéval

Status / Messages Block
[

‘Status: green

Channels / Test channels (2 / 2)

ZH Name: Channel 2

MTTFD [a]: 491,5
Blocks (1/2)

EL Name: Output Contactor: 100S-C60 to C97 - Mechanical

Reference designator:

Inventory number:

Device details Block
[
Device Manufacturer:

Rockwell Automation

Device Identifier:

100S-C60 to C97

Device group: Contactor
Part number: 100S-C60 to C97 Revision:
Function: [ Input [J Logic
Output [J unknown
Technology: unknown
Category: -
Use case: Failure to open = dangerous fault | - | - | - | -

Description of the
use case:

1) B10d value calculated with AC 3 motor. 2) - Category 1
applies where the combination of the usage rate and the
B10D value results in an MTTFd equal to or greater than 30
years.3) - The DC value given is for the device used on its own
with no additional monitoring/diagnostic equipment. An
increased value for DC can be achieved by direct monitoring
i.e. connection of the mechanically linked auxiliary contacts to
external monitoring equipment. In most cases redundant
devices or a second switch-off path this will be required. It
assumes a maximum diagnostic test interval of 6 months. It
assumes the monitoring all dangerous single fault modes. The
maximum value given will not be achievable if it can be
foreseen that some single faults will not be detected.

Documentation Block
[
Documentation:

Document:
L

MTTFD and Mission time Block
[

MTTFD [a]: 470000 (High)

Mission time [a]: 20

Shortest mission time [a]: 20

B10D [cycles]: 12000000

nop [cycles/a]: 255
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Project name: Washer infeed
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File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Biztonsagi fénykapu muting funkciéval

Nop parameter:

Hours: 24 Seconds: 84600

Documentation:
L

Diagnostic coverage Block
[
DC [%]: 99 (High)

Documentation:
L

Status / Messages Block
[

‘Status:

green

Blocks (2/2)

EL Name: Standard product (non-safety): OPTICAL SENSORS - RIGHTSIGHT - 42EF-B1JBBC-F4

Reference designator:

Device details Block
[

Inventory number:

Device Manufacturer:

Rockwell Automation

Device Identifier:

42EF-B1JBBC-F4

Device group:

Optical Sensor

Part number: 42EF-B1JBBC-F4 Revision:
Function: Input [ Logic
[] Output [Junknown
Technology: unknown
Category: -
Use case: Standard Use Case

Description of the
use case:

*1 - Products in this part of the library are not specifically
intended as safety devices, and the associated data
represents reliability data. For this product any use of the
terms MTTFd, B10d, T10d or PFHd does not relate to a failure
to danger. It relates only to a failure that results in the ON
state of the outputs. The user assumes all costs and liability
for any decision on whether a failure that results in the ON
state of the outputs could be dangerous.

*2 - For this data, a conservative approach is taken by
representing MTTFd by the total MTTF, and representing the
B10d by the total B10 value.

*3 - The user assumes all costs and liability for any decision to
use these products as part of a functional safety related
system

Please review important Access Terms and Conditions at
Information -LEGAL NOTICES with regard to the RA SISTEMA
Library.

Documentation Block
[

Documentation:

This product is not specifically intended as a safety device and
the given data represents reliability data. Any use of the terms
MTTFd, B10D, T10D or PFHd does not relate to a failure to
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Project name: Washer infeed
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File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Biztonsagi fénykapu muting funkciéval

Documentation:

danger. The user assumes all costs and liability for any
decision to use these products as part of a functional safety
related system and on what represents a failure danger.

Document:
L

MTTFD and Mission time Block
[
MTTFD [a]: 492 (High)

Mission time [a]: 20

Shortest mission time [a]: 20

Rate of dangerous failure [FIT]: 232

Documentation:
L

Diagnostic coverage Block
[

DC [%]: 99 (High)

Documentation:
L

Status / Messages Block
[

‘ Status:

green
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EXCLUSION OF LIABILITY

Care has been taken in production of the software SISTEMA, which corresponds to the state of the art. It is made
available to users free of charge.

Die Software wurde gemaf dem Stand von Wissenschaft und Technik sorgfaltig erstellt. Sie wird dem Nutzer
unentgeltlich zur Verfigung gestelit.

Die Haftung des IFAs/ DGUV ist damit auf Vorsatz und grobe Fahrlassigkeit (8 521 BGB) bzw. bei Sach- und
Rechtsmangel auf arglistig verschwiegene Fehler beschrankt (523, 524 BGB).

The IFA undertakes to keep its website free of viruses; nevertheless, no guarantee can be given that the software and
information provided are virus-free. The user is therefore advised to take appropriate security precautions and to use a
virus scanner prior to downloading software, documentation or information.

CONTACT

Institute for Occupational Health and Safety of German Social Accident Insurance (IFA)
Division 5: Accident Prevention / Product Safety

Alte Heerstr. 111, 53757 Sankt Augustin

E-mail: sistema@dguv.de

www.dguv.defifa (Webcode €561582)

Name in block letters: Date, signature:
Authors Authors
Inspectors Inspectors
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S,

Rulli con corona
Crown sprocket
rollers

Rulli con pignone
Pinion sprocket
rollers

Rulli con corona
Crown sprocket rollers

Rulli con pignone
Pinion sprocket rollers

Rulli per trasportatori con comando a catena

Rollers for chain driven conveyors

TRASPORTATORE A RULLI COMANDATI
CON CATENA: DEFINIZIONE
E TERMINOLOGIA

Trasportatore a rulli comandati con catena: una
serie di rulli sostenuti da una struttura, atti alla
movimentazione dei colli, con trasmissione del
comando con catena.

Catena: elemento di trasmissione, costituito da
maglie giuntate con perni.

Rullo: mantello con ingranaggio girevole su un asse
portante; la superficie pud anche essere conica,
flangiata ecc.

Larghezza: (utile) distanza tra I'interno di una spalla
da un lato e I'elemento di protezione della catena
dall’altro.

Copricatena: (carter) elemento di protezione della
catena, su cui puo essere applicato il profilo guida-
catena.

Guida-catena: profilo impiegato con trasmissione a
catena tangenziale, per garantire il contatto della
catena con I'ingranaggio.

Comando: gruppo di trasmissione del moto,
normalmente costituito da un motoriduttore, a volte
anche con variatore di velocita.

Tenditore: ingranaggio montato su cuscinetto,
oppure supporto con elemento in Polietilene ad alta
densita molecolare, con posizione regolabile per
compensare variazioni in lunghezza della catena con
trasmissione tangenziale.

Direzione di trasporto: destra o sinistra, osservando
i colli dal lato della trasmissione, con rotazione degli
ingranaggi rispettivamente oraria o antioraria.

Deflettore: non raccomandato per colli con carichi
pesanti, & un elemento a strisciamento, a rotelle-rulli
guida verticali o a nastro per dirigere i colli verso
direzioni di trasporto diverse da quella principale.

Deviatore: sistema di vari tipi per trasferire i colli su
trasportatori paralleli o ortogonali con azionamento
automatico; la scelta dipende dal ritmo di
avanzamento, dalla natura dei colli e soprattutto dalla
necessita di modificare il fronte di direzione dei colli.

CHAIN DRIVEN ROLLER
CONVEYOR: DEFINITIONS
AND TERMINOLOGY

Chain driven roller conveyor: a series of rollers
supported by a structure, suitable for unit handling,
driven by chain.

Chain: driving element, made of steel links joined
together by pins.

Roller: tube with sprocket rotating on a supporting
shaft; the tube surface can also be tapered, flanged
efc.

Width: (working) distance inbetween the internal
side of the side frame on one side and the chain
protection side frame on the opposite side.

Chain cover: carter chain protection side frame, on
which the chain guide profile may be fitted.

Chain drive: profile employed with tangential chain
transmission to guarantee the chain contact with
the sprocket.

Driving system: drive station, typically a geared
motor, in some cases also equipped with a speed
variator.

Chain tensioner: sprocket assembled on a bearing,
or a support with a high molecular density
Polyethylene element, the position of which is
adjustable in order to compensate the lenght
variations of the tangential transmission chain.

Transport direction: right or left, observing the
loads on the transmission side, with the sprockets
rotating respectively clockwise or anticlockwise.

Deflector: not recommended for heavy loads, it’s a
sliding element, made of wheels-rollers or of a belt,
to direct the loads in directions different from the
principal one.

Deviator: system of various types for the transfer of
loads on parallel or perpendicular level conveyor,
operated automatically; the choice depends on the
feed rate on the load nature and above all on the
necessity of modifying the direction or orientation of
the load units.

32 | CATALOGO GENERALE UNIT HANDLING UNIT HANDLING GENERAL CATALOGUE




APPLICAZIONI

| trasportatori a rulli comandati con catena sono usati per la movimentazione
controllata di una grande varieta di colli, con forme regolari ed irregolari, con
carichi unitari leggeri o pesanti, robusti o fragili, sia in orizzontale che con
leggera pendenza.

Vengono impiegati per sincronizzare impianti di trasporto automatici, per
asservire stazioni di montaggio e macchine operatrici, con avanzamento
passo-passo, e per tutte le applicazioni dove non sono consigliabili i
trasportatori a rulli folli. La trasmissione del moto diretta dalla catena al rullo
¢ ideale per carichi pesanti, ma sconsigliabile per trasporti ad accumulo con
strisciamento fra i rulli e i colli arrestati.

Le velocita di trasporto normalmente previste sono di 0,3 m/s per carichi
pesanti e di 0,5 m/s in generale. Superare questi valori comporta
normalmente problemi di rumorosita, che possono essere ovviati impiegando
rulli con ingranaggi in Poliammide, compatibilmente con la loro capacita di
carico, oppure problemi di danneggiamento ai colli trasportati soprattutto se
fragili o non compatti.

Il diametro primitivo dell’ingranaggio pud essere maggiore del diametro del
rullo nell’esecuzione «con corona», 0 minore nell’esecuzione «con pignone».
La corona crea un rapporto di trasmissione migliore e riduce le sollecitazioni
ai vari organi, mentre il pignone permette di solito di contenere gli ingombri
della trasmissione al di sotto del piano dei rulli.

| sistemi principali di trasmissione sono due:
- con catena tangenziale (continuo)
- con anelli di catena (da rullo a rullo)

Indicazione di impiego e criteri di progettazione
Application indications and design criteria

APPLICATIONS

The chain driven roller conveyors are used for the controlled handling of a great
variety of loads, with regular or irregular shapes, with heavy or light unit weights,
rugged or fragile, either horizontally or with a slight slope.

They are used to synchronize automatic transport systems, as slave systems for
assembly stations and operating machines, with step by step advancing, and for
all those applications where idle roller gravity conveying systems are not
recommended. The direct motion transmission from the chain to the roller is ideal
for heavy loads, but not recommended for accumulation transport systems with
friction between the rollers and the accumulated loads.

The typical handling speeds are 0.3 m/s for heavy loads and 0.5 m/s in general.
Higher speeds increase the noise which can be reduced if rollers with Polyamide
sprockets are used compatibly with their load capacity, and can also damage the
conveyed loads especially if fragile or not compact.

The rolling pitch diameter can be greater than the roller diameter in the «crown
sprocket» design, or smaller in the «pinion sprocket» design. The crown sprocket
offers a better transmission ratio and reduces the stress of the various
components, while the pinion sprocket usually allows a containment of the
transmission overall dimensions below the roller plane.

The two main transmission systems are:
- by tangential chain (continuous)
- by chain loops (from roller to roller)

Trasmissione con catena tangenziale / Transmission by tangential chain

Rulli con corone / Rollers with crowns

Rulli con pignone / Rollers with sprockets

Trasmissione con anelli di catena / Transmission by chain loops

Rulli con corone / Rollers with crowns

Rulli con pignone / Rollers with sprockets
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Rollers for chain driven conveyors

RAPPRESENTAZIONE SCHEMI DI MONTAGGIO ASSEMBLY DIAGRAMS REPRESENTATION AND APPLICATION
ED ESEMPI DI APPLICAZIONE EXAMPLES

Tratto con curva destra Tratto con confluenza obliqua

Section with right hand curve Section with spur converging

Tratto con deviazione ortogonale Tratto con deviazione obliqua
Section with orthogonal deflection Section with spur deflection

CATALOGO GENERALE UNIT HANDLING UNIT HANDLING GENERAL CATALOGUE
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Tratto con confluenza ortogonale a catena, alza-abbassa Tratto con trasferimento ortogonale a catena, alza-abbassa
Section with orthogonal chain converging, raise-lower Section with orthogonal chain transfer, raise-lower

Tratti paralleli con carrello comandato di carico-scarico Tratti con deviazione su ralla comandata
Parallel sections with loading-unloading driven truck Sections with deflection on driven fifth wheel
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SIMBOLI

= fattore di concatenazione ni =numero dei rulli comandati
in serie da un unico comando

nc =numero dei colli sul tratto motorizzato
da un unico comando

np =numero passi (maglie)

a

A =lunghezza asse del rullo [mm]

B =lunghezza tubo del rullo [mm]

C =lunghezza di battuta o di montaggio
di un rullo [mm] di un anello di catena

D =diametro rullo [mm] p =passo della catena [mm]

Dm = diametro primitivo ingranaggio P =carico max effettivo gravante
sull’albero motoriduttore [mm] su un rullo [daN]

Dp =diametro primitivo ingranaggio P: = carico nominale gravante

del rullo [mf"] . su un rullo [daN]
EL =larghezza di montaggio Pc =capacita di carico

del trasportatore [mm] di un rullo (portata) [daN]
F =fattore combinato d’attrito normale .
) . Pm =peso complessivo della catena [daN]
Fa =fattore combinato dattrito Pr =peso delle parti rotanti di un rullo [daN]

con colli in accumulo
- . Pt =peso complessivo di un rullo [daN
Gn =velocita di rotazione dell’albero p p [daN]

motoriduttore [giri/min] Pu = peso di un collo [daN]
H =dislivello di un trasportatore Ri =raggio misurato all’interno
in pendenza [mm] della curva [mm]

=spinta dei colli in accumulo [daN]
=tiro sulla catena [daN]

=velocita di trasporto [m/s]
=fattore di ripartizione del carico
=numero denti di un ingranaggio
= larghezza del collo [mm]
=lunghezza del collo [mm]
=rendimento del motoriduttore
=3,1416 (per arrontondamento)

| =interasse dei rulli [mm]
K =fattore di riduzione di «Fa»

Lp =lunghezza in pianta di un trasportatore
in pendenza [mm]

Lt =lunghezza di un trasportatore [mm]

Lu =larghezza utile del trasportatore
diversa da «EL» [mm]

M =coppia sull’albero in uscita
nel motoriduttore [daN.m]

N =potenza del motoriduttore [kW]
=numero dei rulli interessati da un collo

3 3 < X N N < —o O
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SYMBOLS

= chaining factor nmi = number of rollers driven in series
by one drive

nc = number of loads on a section
driven by one drive

np = number of pitches of a chain loop
p  =chain pitch [mm]
P =maximum actual load on a roller [daN]

a
A =roller shaft length [mm]
B =roller tube length [mm]
c

=roller installation or inbetween
fixing ends length [mm]

D  =roller diameter [mm]
Dm = rolling pitch diameter on the geared

motor shaft [mm] P: =nominal load on a roller [daN]
Dp = roller rolling pitch diameter [mm] Pc = roller load capacity [daN]
EL =assembly width of a conveyor Pm = chain total weight [daN]

system [mm] Pr = roller rotating parts weight [daN]
F  =normal friction combined factor Pt = roller total weight [daN]
Fa = friction combined factor with Pu = package weight [daN]

accumulated loads Ri = radius of the internal rail
Gn = rotating speed of the geared of the curve [mm]

motor shaft [rev/min.] S =force of the accumulated loads [daN]
H = height difference of an inclined T =chain pull [daN]
P f;’;(fzzrcgn;;?{n y v =handling speed [m/s]

] z  =load distributor factor

K =< reduction fefcto'r Z  =number of teeth of a sprocket
Lp = gﬁ?ﬂf% (}f a inclined conveyor X =load width [mm]
Lt = conveyor system length [mm] Y =load length [mm]
Lu = working width of a conveyor system n  =geared motor efficiency

when different from EL [mm] n  =3,1416 (rounded value)

M = geared motor end shaft torque [daN.m]
N  =geared motor power [kW]
n  =number of rollers related to a load

=3k



Lo P

Rulli per trasportatori con comando a catena

Rollers for chain driven conveyors

RICHIAMI DALLE PAGINE PRECEDENTI

Prima di affrontare il calcolo della trasmissione
nei trasportatori con comando a catena, é
necessario considerare i criteri di progettazione
gia trattati da pag. 18 a pag. 31, perché sono

fondamentali per la costruzione di qualsiasi tipo

RECALLS FROM THE PREVIOUS PAGES

Before going into the chain driven conveyor
transmission calculations, it is necessary to
consider the design criteria mentioned from page
18 to page 31, as they are fundamental to the
construction of any roller conveyor system.

di trasportatore a rulli.

For facility purposes, the formulas are again listed
Per maggior comodita, riportiamo di seguito le below:
formule gia trattate.

I Y dove > 3

wher =
n ere

3-Pu oppure  p _ 2-Pu P = Pu
2n or n n

P=

Pc > P

{ C = X + 75 min. (serie / series 1G-P1C)
C = X + 100 min. (serie / series 2C- P2C)

EL ="/(Ri + X)? + (Y/2)’ - Ri + 125 min.

Calcolo della struttura: Structure calculation:
.13
f= 5 Q-L < L
384 E-J 360
coamm.=>o = L
8-W

o amm. = 140 MPa per / for $235JR (ex Fe 360)

L =luce - distanza tra gli appoggi [mm] L =span - distance between
Q =carico totale sulla sezione, compreso the supporting points [mm]
il peso dei rulli e delle spalle [mm] Q =total load on the section,

W =modulo di resistenza flessionale [mm3] roller and frame weights included [mm]
J  =momento di inerzia della sezione W = deflection resistance module [mm3]

rispetto all’asse neutro [mm4] J  =section moment of inertia respect
E  =modulo di elasticita [MPa] to the neutral axis [mm4]
E =elasticity module [MPa]
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Tabella 1/ Table 1

Tabella 2 / Table 2

Pi +Pr

0+11
12 + 45
46 + 90
91 +178

[daN]

F

Metallica / Metal

Indicazione di impiego e criteri di progettazione
Application indications and design criteria

FATTORE COMBINATO D’ATTRITO «F»

Questo fattore tiene conto dell’attrito volvente tra
rullo e collo, nonché della resistenza alla
rotazione dei cuscinetti.

Lattrito volvente tra rullo e collo & maggiore per
superfici d’appoggio irregolari e poco rigide. La
resistenza alla rotazione dei cuscinetti non cresce
con la stessa proporzione all’aumentare del
carico.

La valutazione pué diventare delicata per
interazione dei due fenomeni, perché un carico
elevato non supportato da un piano rigido crea
deformazioni e irregolarita.

Pertanto, pur riconoscendo la validita della
Tabella 2, nella quale abbiamo indicato i valori «F»
tratti dalle norme CEMA, noi proponiamo di
considerare sempre i valori massimi, indipen-
dentemente dal carico sul rullo, per una proget-
tazione di maggior sicurezza, come da Tabella 1.

FRICTION COMBINED FACTOR «F»

This coefficient considers the revolving friction
between roller and load, as well as the rotation
resistance of the bearings.

The revolving friction between roller and load is
greater for irregular and soft surfaces. The bearing
rotation resistance decreases when the load
increases.

The evaluation can be delicate due to the
interaction of two phenomenons: a heavy load not
supported by a rigid plane creates irregularities and
deformations.

Therefore, although acknowledging the validity of
Table 2, in which the CEMA «F» values were
indicated, we recommend always considering the
maximum values, independently from the load on
the roller, for a higher security design, as per
Table 1.

Superficie dei colli a contatto col rullo / Unit load surfaces in contact with the rollers

Legno / Wood

0,04 0,045

Cartone / Cardboard

0,05

Secondo norme CEMA 404 / CEMA 404 standard

Superficie dei colli a contatto col rullo / Unit load surfaces in contact with the rollers

Metallica liscia / Smooth metal Legno rigido / Stiff wood
0,04 0,045
0,03 0,035
0,025 0,03
0,02 0,025

Cartone Rigido / Stiff cardboard

0,05
0,05
0,045
0,04
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Rollers for chain driven conveyors

TRASMISSIONE CON CATENA TANGENZIALE

E sempre da preferire per il miglior rendimento, minor
costo, minori vincoli costruttivi.

La catena corre rettilinea e impegna l'ingranaggio di
ogni rullo senza avvolgersi e pertanto con minor
attrito. Viene mantenuta in posizione da un profilo
guidacatena generalmente in Polietilene ad alta
densita molecolare. Pud scorrere sia nella parte
superiore che inferiore dell'ingranaggio dei rulli (fig.
1-2). Laccurato posizionamento del profilo
guidacatena € importante e realizza una
motorizzazione efficiente e silenziosa. La posizione
del comando (motoriduttore) per catena tangenziale
superiore & da preferire a valle del trasportatore in
estremita (Fig. 3), oppure centrale per direzione di
trasporto reversibile. E invece previsto il comando
(motoriduttore) all'estremita a monte (entrata colli)
nel caso di catena tangenziale inferiore (Fig. 4). Con
questo sistema il carico dovuto alla forza di
trascinamento (tiro) € uguale per ogni rullo del
trasportatore, ma comunque € trascurabile rispetto al
carico prodotto dai colli.Fa eccezione il rullo di
estremita «E», qualora agisca da rinvio-catena al
comando; in tal caso si richiede valutazione
appropriata, perché il maggior carico € variabile con
Iangolo di rinvio (vedi pag. 50). Lunico limite al
numero di rulli concatenati, e conseguentemente alla
lunghezza del trasportatore con un solo comando, &
dato dalla resistenza a trazione della catena.
Limpiego di una catena con passo superiore
(soluzione pill costosa e ingombrante), o di una
catena doppia, consentono lunghezze maggiori. | rulli
comandati da catena doppia tangenziale possono
avere una corona duplex (soluzione pili costosa ma
meccanicamente molto valida), oppure una sola
corona in posizione sfalsata da un rullo all’altro.

TANGENTIAL CHAIN TRANSMISSION

It is always to be preferred for the better efficiency,
minor cost and less design problems.

The chain moves straight and locks into the sprockets
of every roller without enveloping it and therefore with
less friction. The chain is kept in position by a chain-
guide profile which is normally made of high density
molecular Polyethylene. It can run either on the top or
on the bottom side of the roller sprockets (fig. 1-2). The
exact positioning of the chain-guide profile is very
important and permits an efficient and silent drive.

The recommended position of the gear motor should
be at the lower end of the conveyor (fig. 3), or located
in the centre for reversible direction handling (fig. 3) for
top tangential chain. On the contrary, for low tangential
chain, the drive is recommended on the starting end of
the conveyor (Fig. 4). With this system the chain pull is
equal on every roller, although negligible in respect to
the load produced by the packages, except for the
lower end roller when this acts as the chain
transmission gear; in this case a careful evaluation is
required because the maximum load varies with the
chain transmission angle (see page 50).

On the contrary, for low tangential chain, the drive is
recommended on the starting end of the conveyor (fig.
4). The only limit to the number of linked rollers, and
consequently of the conveyor lenght driven by one
system, is the chain traction resistance. The use of a
chain with a longer pitch (a much more expensive and
cumbersome solution), or a double chain, allows longer
lengths. The roller driven by a double tangential chain
can have a double crown sprocket (expensive but
mechanically valid solution), or one sprocket in offset
position from one roller to the other.

Fig. 2




T‘(LFGt) G daN
= | bp +G  [daN]

dve Gt = (Pu-nc)+ (Pr-n1) + Pm/2
where
G = i-Pm/2
Fig. 3
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Interasse

Con il sistema a catena tangenziale I'interasse
dei rulli é libero, da progettare come nelle
formule precedentemente riportate, ed eventuali
scostamenti non provocano inconvenienti al buon
funzionamento.

Altezza del guidacatena

Il guidacatena deve essere posizionato ad una
altezza tale che lasci un gioco alla catena da 0,1
a 0,5 mm max. Esso non deve premere asso-
lutamente la catena contro I'ingranaggio, in
quanto creerebbe alto rumore e vibrazioni ed un
attrito anomalo per la trasmissione.

Calcolo della trasmissione

i = 0,25 per guide in legno o acciaio
0,10 per guide in Polietilene

Noi consigliamo per questo tipo di trasmissione di
impiegare guide da commercio in Polietilene ad alta
densita molecolare, perché, oltre a produrre un
basso coefficiente d’attrito, riducono la rumorosita e
possono essere pill facilmente montate.

Pitch

In a tangential chain system the pitch is free to be
designed as for the formulas indicated before, and
eventual differences do not cause malfunctions to
the system.

Height of the transmission chain guide

The transmission chain guide must be placed at a
certain height to leave a space to chain of about 0,1
to 0,5 mm max. It must not absolutely press the
chain on the sprocket as this would cause high
noise and vibrations and an anomalous friction for
the transmission.

Transmission calculation

i = 0,25 for steel or wooden guides
0,10 for Polyethylene guides

For this type of transmission we recommend to use
high density molecular Polyethylene guides,
availaible on the market, because, further to having
a low friction coefficient, they reduce noise and are
easy to install.

E = Rullo di estremita

N/ - y 7 N/ / - A 4 7 7 S/
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Rollers for chain driven conveyors

TRASMISSIONE CON ANELLI DI CATENA

E un sistema semplice, ma con un maggior costo e
con vari vincoli costruttivi. Non necessita di
apposite guide, ma poiché la trasmissione del moto
passa da rullo a rullo mediante i vari anelli di
catena, il rendimento & basso e I'assorbimento di
potenza ¢ elevato. Il tiro sul primo anello di catena
collegato al comando (motoriduttore) & il piu
elevato, determinato dalla somma dei valori di tiro
sui singoli rulli concatenati (legge esponenziale).

Per questi motivi & necessario limitare il numero di
rulli concatenati, e conseguentemente la lun-
ghezza del trasportatore. Inoltre bisogna verificare
la capacita di sopportare il carico, dovuto alla forza
di trasmissione, del primo rullo collegato
direttamente al comando, ma anche (al decresce-
re) dei rulli successivi (vedi pag 50).

Si puo ridurre il sovraccarico dovuto alla tras-
missione e raddoppiare la lunghezza limite, posi-
zionando il comando al centro del trasportatore
(fig; 1 pag. 44), criterio da preferirsi.

Questo sistema & particolarmente adatto in caso
di frequenti azionamenti (start-stop), ma de-
termina un avanzamento irregolare dei colli, se i
valori di velocita sono bassi.

TRANSMISSION BY CHAIN LOOPS

It is a simple system, but more costly and with
various design constraints. It does not need specific
guides, but as the transmission passes through the
various chain loops, the efficiency is low and the
power absorption is high. The chain pull on the first
loop, connected directly to the gearmotor, is the
highest, determined by the sum of the chain pull
values on the single looped rollers (exponential
principle).

For these reasons it is necessary to limit the
number of looped rollers and consequently the
conveyor length. Furthemore it is necessary to
verify the load capacity, due to the driving force, of
the first roller connected directly to the
transmission, but also (in decreasing) of the
following rollers, especially with short rollers (see
page 50).

The overload due to the driving force can be
reduced and the length limit doubled if the
gearmotor is positioned in the center (fig. 1 page
44), this is a preferable design criteria.

This system is particularly suitable in cases of
frequent start-stop, but it causes an irregular
handling of the loads if the speed values are low.
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Interasse

Con la trasmissione ad anelli di catena 'interasse
dei rulli é condizionato dal passo della catena.

p

! 2

K -

numeropassi np=K+1Z
dove Z = numero denti del pignone o corona

Se «np» € dispari & necessario I'uso della maglia
falsa per chiudere I'anello di catena. Se si vuole
evitare, bisogna scegliere valori di «K» e «Z»
entrambi pari oppure entrambi dispari.

Esempi / Examples 1) Z=15

Roller pitch

With the transmission by chain loops the roller pitch
is related to the chain pitch.

dove K = numero intero
where K = integral number

number of pitches np=K+2
where Z = teeth number of pinion or crown

If «np» is odd, it is necessary to use the dummy
stud-link to close the chain loop. To avoid this, and
«K» and «Z» values must be chosen either both odd
or both pair.

p=127mm = 1/2”

1
— p=635mm K=17 1=107,95 mm np =32

2

2) Z=14

1
? p=635mm K=16 |=101,6 mm

p=127mm = 1/2”

np =30

=3k
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Calcolo della trasmissione

T=

dove
where

Fattore di ripartizione del carico «z»
dipende dalla posizione del comando

fig. 1
- con comando al centro

z = 0,5 (soluzione consigliata)
- con comando in estremita

z =1 (sempre sconsigliato)

D
D

Gd

Rulli per trasportatori con comando a catena
Rollers for chain driven conveyors

Transmission calculation

“F-z-a-Gd [daN]

= (Pu-nc) + (Pr-ni) + Pm

The load distribution factor «z»

depends on the drive command position

L1 L L
se/for L1 > L2
Lt
L2
se/for L1 < L2
Lt
fig. 1
- with central command

z = 0,5 (recommended solution)
- with end command
z = 1 (never recommendea)

- __ = . L

Fig. 1 I l
900 00 00 060

E = Rullo di estremita

L1

_/ \<A>/ LE = End Roller

L2

URC RN

)

Lt
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Fattore di concatenazione «a»

Chaining factor «a»

go (4ir-t

nz-

n=z-m

i = maggiorazione per I'attrito di ogni anello di
catena, variabile da 0,01 a 0,03 secondo la
condizione di lubrificazione.

Per il valore medio i = 0,02 riportiamo nella
tabella 3 i valori di «a» al variare di «n2», ossia del
numero di rulli effettivamente concatenati.

Nel caso di comando con posizione intermedia,
«n1» & diverso da «n2», per esempio: con motore
al centro (fig. 1), si dovra considerare un numero
di rulli «n2» corrispondente a meta di quello dei
rulli impiegati «n1».

Fattore di concatenazione “a” / Chaining factor “a”

© ©®© N o o~ w N =3

INO) RECN IRSELY NI LN SN RSN L RSO (NS RS
O © o N o o0 &~ W N =+ O

a
1,00
1,01
1,02
1,03
1,04
1,05
1,06
1,07
1,08
1,09
1,11
1,12

n2
21

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

a n2 a n2
1,23 41 1,53 61
1,24 42 1,54 62
1,25 43 1,56 63
1,27 44 1,58 64
1,28 45 1,60 65
1,30 46 1,62 66
1,31 47 1,63 67
1,32 48 1,65 68
1,34 49 1,67 69
1,35 50 1,69 70
1,37 51 1,71 71
1,38 52 1,73 72
1,40 53 1,75 73
1,41 54 1,77 74
1,43 55 1,79 75
1,44 56 1,81 76
1,46 57 1,83 77
1,48 58 1,86 78
1,49 59 1,88 79
1,51 60 1,90 80

i = increment due to every chain loop, variable
from 0,01 to 0,03 according to the lubrication
status.

For i = 0,02 average value, table 3 indicates the
values of «a» in relation to the variations of n2, in
other words, the actual number of looped rollers.

In case of a central positioned command, «n1» shall
be different from «n2», for example: with central
gearmotor (fig. 1) half of the rollers employed «n2»
should be considered as «n1»

(CEMA-404)
Tabella 3 / Table 3
a n2 a
1,92 81 2,45
1,95 82 2,48
1,97 83 2,51
1,99 84 2,55
2,02 85 2,58
2,04 86 2,61
2,07 87 2,64
2,09 88 2,68
2,12 89 2,71
2,14 90 2,75
2,17 91 2,78
2,20 92 2,82
2,22 93 2,85
2,25 94 2,89
2,28 95 2,93
2,31 96 2,97
2,33 97 3,00
2,36 98 3,04
2,39 99 3,08
2,42 100 3,12
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ACCELERAZIONE

La coppia di spunto del motore asincrono, il piu
comunemente usato, € mediamente doppia della
coppia nominale, ed & disponibile in avviamento
prima del raggiungimento della velocita di regime.
Inoltre viene scelta una coppia nominale del motore
maggiore della coppia necessaria richiesta dal
progetto e mediamente si ha disponibile in av-
viamento un tiro almeno doppio di quello neces-
sario a mantenere costante il moto.

Tutta la parte in eccesso costituisce la forza di
accelerazione ed e quindi gia proporzionale alla
massa da accelerare.

Ricordiamo inoltre che il carico di rottura della
catena & mediamente 8 volte superiore al tiro
ammesso sulla stessa, e che la velocita di regime
di questi trasportatori normalmente non é elevata e
viene raggiunta comunque in frazioni di secondo.
Pertanto non riteniamo necessario considerare
I'accelerazione nel calcolo della trasmissione. In caso
di frequenti azionamenti (start-stop) con carichi
pesanti, consigliamo di ridurre le sollecitazioni
dinamiche sugli organi di trasmissione e sulla
struttura, impiegando giunti di accoppiamento
elastici o motori con sistema soft-start.

ACCELERATION

The starting torque of the asynchronous motor, the
most commonly used, is tipically double of the
nominal torque, and is availaible at the start-up
before reaching the speed rate.

Furthermore the motor nominal torque is always
selected higher than the torque requested by the
system design. Typically, the torque available at the
start-up is double than the torque necessary to
mantain a constant speed.

All the exceeding part gives force for accelerating
the system, and it is already proportional to the
mass to be moved. We remember that the chain
break strenght is typically 8 times bigger than the
admitted force, and that the speed of these
conveyor systems is not heigh and can be reached
anyway in fractions of a second.

In case of frequent operations (start-stop) with
heavy loads, we recommend to reduce the dynamic
stress on the transmission parts and on the
structure, by using start-up couplings or motors
with soft start relay.

Rulli per trasportatori con comando a catena
Rollers for chain driven conveyors

DIMENSIONAMENTO MOTORIDUTTORE GEARMOTOR DIMENSIONING

Potenza del motore Motor power
con catena tangenziale with tangential chain
Dp v

N=T- — . ———
D 100 - 1 [kW]
con anelli di catena with chain loops

T Dp v doveny =0,75 (mediamente)

N=— 100-n W where = 0,75 (typically)

Velocita di rotazione albero riduttore Rotating speed gear shaft
Diametro primitivo della corona albero riduttore Crown sprocket primitive diameter gear shaft

60000 ) Dp v [giri/min][
T D Dm rev/min]

Gn =

oppure avendo gia scelto il motoriduttore con «Gn» otherwise, if the gearmotor with a certain «Gn» rev/min
giri, si dovra scegliere un ingranaggio con diametro has already been selected, the sprocket pitch diameter

primitivo molto prossimo a: must then be as near as possible to:
60000 Dp v
Dm - . . [mm]
b1 D Gn
Coppia riduttore Gearbox torque
con catena tangenziale with tangential chain
M=T:- — [daN-m
2000 [ ]
con anelli di catena with chain loops
T
M=— .~ [daN-m
z 2000 [ ]
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(in)
3/8”
*1/2°x1/8”
1/2"x5/16”
5/8”
3/4”
1

(mm)

9,525
12,7
12,7
15,875
19,05
25,4

Maglia falsa
False link
d w

(mm) (mm)
6,35 5,72
7,75 3,3
8,51 7,75
10,16 9,65
12,07 11,68
15,88 17,02

* per comando di rulli con ruota libera / for free wheel rollers

Indicazione di impiego e criteri di progettazione
Application indications and design criteria

NOTIZIE SULLE CATENE A RULLI

Dopo aver trattato quanto concerne il calcolo della
trasmissione, riteniamo utile presentare la se-
guente tabella per facilitare la scelta del tipo di
catena e definire gli ingombri della trasmissione.

Tr = carico medio di rottura indicato dai
costruttori di catene.
Tmax = carico di lavoro = Tr/8 mediamente.

Nella scelta della catena si consideri sempre:

Tmax >T

-9

g e
(mm) (mm)

8,26 10,24

9,91 =
11,81 13,92
14,73 16,59
16,13 19,46
21,08 31,88

manufacturers.

N
f. — !‘i:’

=
1
o

o

e
p

11K

'

!—

catena semplice / simple chain

Tr
(daN)

1.000
1.000
1.900
2.500
3.000
6.000

Peso/ Weight Rif. ISO
(daN/m)

0,4 06 B-1
0,29 *081

0,7 08 B-1
0,9 10 B-1
1,25 12 B-1
2,65 16 B-1

ROLLER GHAINS INFORMATION

Tmax = work load = Tr/8 typically.

In choosing the chain always consider:
Tmax>T

After dealing with the transmission calculation, we
deem it useful presenting the following table in order
to facilitate the choice of the chain type and find the
dimension of the transmission.

Tr = average break load indicated by chain

catena doppia / double chain

Tr
(daN)

1.900
3.600
5.000
6.000
12.000

Peso/ Weight
(daN/m)

0,75
1,35
1,8
2,5
54

Rif. ISO

06 B-2
08 B-2
10 B-2
12 B-2
16 B-2

=3k
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Rulli per trasportatori con comando a catena

Rollers for chain driven conveyors

CASI PARTICOLARI

1) Trasportatori a rulli comandati alternati
con rulli folli

Sono usati talvolta per ridurre il tiro catena, il
consumo energetico e il costo, soprattutto nel
sistema di trasmissione con anelli di catena.

Tra due rulli comandati si possono montare uno o
due rulli folli, purché ogni collo appoggi su
almeno due rulli comandati: poiché tale appoggio
¢ difficilmente garantito, pud conseguirne una
movimentazione irregolare.

Si consiglia pertanto questo sistema soprattutto
per il trasporto di colli con superfici rigide.
Nell'impiego di rulli con corone (Dp > D), si puo
eventualmente prevedere il montaggio di ele-
menti antiusura sui rulli folli in corrispondenza del
punto dove la catena potrebbe sfregare.

Il calcolo della trasmissione & analogo ai
precedenti, inserendo nei pesi trattati anche le
parti rotanti dei rulli folli. Per anelli di catena il
fattore di concatenazione «a» verra scelto sulla
tabella 3 a pag. 45 in corrispondenza del numero
di rulli comandati effettivamente.

con catena tangenziale

PARTICULAR CASES

1) Conveyors with driven rollers alternated
with idle rollers

They are sometimes used to reduce the chain pull, the
power absorption and the cost, mainly in chain loop
systems.

One or two idle rollers can be installed in between two
driven rollers provided that every package is placed at
least on two driven rollers: as the contact can rarely be
guaranteed, an irregular load handling can be the
consequence. This system is therefore advisable
mainly for handling loads with rigid surfaces.

If crown sprocket rollers (Dp > D) are used, the idle
rollers should be protected, where the chain most
probably would rub, with wear resistant elements.
The transmission calculation is the same as for the
preceding systems, once the weights of the rotating
parts of the idle rollers have been included. For chain
loaps the chaining factor «a» shall be chosen on table
3, page 45 corresponding to the actual number of
driven rollers.

with tangential chain

T= (Dip -F- Gt )+G [daN]

con anelli di catena

with chain loops

T 0 F Gd [daN
- — . oz.a. a
» [dan]

Trasmissione con catena tangenziale
Transmission with tangential chain

CATALOGO GENERALE UNIT HANDLING UNIT HANDLING GENERAL CATALOGUE
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Indicazione di impiego e criteri di progettazione
Application indications and design criteria

2) Trasportatori in pendenza
con rulli comandati

La pendenza in questi trasportatori non deve
essere cosi alta da permettere slittamenti dei colli
sul rullo.

Si consiglia di non superare la pendenza dell’8%
in salita, mentre pud essere leggermente mag-
giore in discesa.

Calcolo della trasmissione

Per il calcolo della trasmissione si dovra
sommare al valore di «T», calcolato come nei
trasportatori orizzontali, la forza in aggiunta o in
riduzione conseguente al dislivello.

2) Driven roller inclined
conveyors

The slope of these conveyors must not be so high to
have sliding effects of the loads on the rollers.

It is recommended not to exceed 8% slope
upwards, while a slightly higher value is acceptable
downwards.

Transmission calculation

For the transmission calculation the increased or
reduced force of the slope should be added to the
«T» value, calculated as for the horizontal
conveyors.

Tiro catena Chain pull
TxTd ‘j;’,y;e “(Pu- nc)- — [daN]
Potenza Power
N = Nd ‘j;’,y;e Nd=Td - % e [kW]
=075 s
Coppia Torque
M=Md % Md=Td - %) [daN - m]

//L L

—
<

I

)

@ a
24 )

—_

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, \ ;\fﬁf\,g ﬁ’y

+ (salita-upward)

(discesa-downward) -

=3k
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Rulli per trasportatori con comando a catena

Rollers for chain driven conveyors

RULLI DI ESTREMITA

Nel calcolo della trasmissione si & scritto che per
i rulli in corrispondenza del rinvio-catena, soprat-
tutto per quelli collegati al comando, bisogna
verificare la capacita di sopportare il sovraccarico
causato dal tiro-catena sull’estremita con
ingranaggio.

Si tratta di una forza risultante «R» somma delle
componenti di «T» e di «P/2».

END ROLLERS

In the transmission calculation section it was
mentioned that for the rollers in corrispondance of the
gear transmission, especially those connected to the
drive; it is necessary to verify the capability of
supporting the overload caused by the chain pull at the
extremity of the sprocket.

This is a force «R» resulting from the sum of
components of «T» and of «P/2».

R=V(T - xP+(T -y + P2y

| fattori «x» e «y» per la composizione delle forze
dipendono dall’angolo «oc» di rinvio della
trasmissione (vedi tabella a pag. 51).

Il rullo scelto risulta idoneo anche in questo
caso se:

Pc>2R

in caso contrario si dovra prevedere una soluzione
rinforzata del rullo di testa, con cuscinetto e asse
pili grossi ed anche con cuscinetti esterni.

Le situazioni peggiori risultano nella trasmissione
secondo gli schemi in fig. 3-4-7.

The “x” and “y” coefficients for the composition of the
forces depend on the gear transmission angle «oc»
(see table at page 51).

The selected roller shall result suitable, also in this
case, if:

Pc>2R

If not, a reinforced roller should be foreseen with
bigger shaft and bearings, or a special roller rotating
on external bearings.

The worst configurations are the ones in fig. 3-4-7.

fig. 1

fig. 6
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Tabella 4 / Table 4
ks X
0° 0
10° 0,0152
20° 0,0603
30° 0,1340
40° 0,2340
50° 0,3572
60° 0,5000
70° 0,6580
80° 0,8264
90° 1,0000
v 100° 1,1736
110° 1,3420
Ny 120° 1,5000
130° 1,6428
140° 1,7660
r 150° 1,8660
T-x 160° 1,9397
170° 1,9848
180° 2,0000
CASO PARTICOLARE PARTICULAR CASE

0,1736
0,3420
0,5000
0,6428
0,7660
0,8660
0,9397
0,9848
1,0000
0,9848
0,9397
0,8660
0,7660
0,6428
0,5000
0,3420
0,1736

Con questo schema & necessario I'impiego di un For this configuration a special coaxially driven roller is
rullo speciale con motorizzazione coassiale. necessary.

/ \
{ \
0 h

|
L /
\ 9

R=\T + (P/2)

N

=3k
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EL ="/ (Ri+X)2 + (Y/2)2 - Ri + 125 min. [mm]

Rulli per trasportatori con comando a catena

Rollers for chain driven conveyors

Rulli comandati per curve

Le curve possono essere a rulli conici (fig. 1)
oppure cilindrici (fig. 2).

La trasmissione & ottenuta con anelli di catena e
il gruppo di comando (motoriduttore) &€ normal-
mente in posizione centrale.

| rulli conici comandati consentono di realizzare
curve in piano con ingombri ridotti, garantendo un
avanzamento regolare dei colli.

Si consiglia di imporre per le sezioni diritte la stessa
larghezza “EL” delle curve, compatibilmente con le
lunghezze standard dei rulli conici.

fig. 1

Driven rollers for curves

The curves can be with tapered rollers (fig. 1), or
cylindrical (fig. 2).

The drive is obtained with chain loops and the gear
motor is typically in a central position.

The driven tapered rollers permit the design of flat
curves with reduced dimensions, guaranteeing the
regular load movement.

For the straight sections it is recommended to mantain
the same “EL” width of the curves, compatible with the
standard length of the tapered rollers.

fig. 2
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TRASPORTATORI PER ACCUMULO
DEI COLLI

I rulli comandati a catena trovano applicazione nei
trasporti con accumulo dei colli, oggi sempre pit
impiegati nei processi di produzione industriale.
Anche con ritmi di alimentazione e prelievo
variabili, questi trasportatori accumulano i colli
ravvicinati e ordinati.

Dei sistemi di seguito presentati, nessuno &
universale, ma nella scelta occorre una valu-
tazione economica rapportata alla funzionalita
per le varie applicazioni.

Sistema a cascata

Il trasportatore in questo caso viene dotato di rulli
motorizzati standard.

E costituito da piu gruppi di comando (stazioni)
indipendenti tra di loro mentre la sequenza
d’avanzamento dei colli viene assicurata da con-
trolli elettrici di presenza. Quando una stazione
non € impegnata, il collo di quella precedente
avanza fino ad occuparla e cosi via a scalare:
qualora il trasportatore sia vuoto, il primo collo &
libero di avanzare fino al prelievo.

Il costo é elevato per la parte impiantistica: moto-
riduttori, impianto elettrico, foto cellule, logica ecc.
Questo sistema esclude spinte tra i colli e puo
determinare intervalli prefissati, ma non & adatto a
saturare gli spazi sul trasportatore, specialmente se
la lunghezza dei colli non é costante.

Il calcolo della trasmissione si esegue per la
singola stazione, come indicato per i trasportatori
motorizzati, facendo attenzione, per carichi elevati,
ai frequenti azionamenti che comporta questo
sistema.

LOAD ACCUMULATING ROLLER
CONVEYORS

The chain driven rollers find applications in load
accumulating conveyor system, which today are being
more and more used in industrial production phases.
In case of feeding and picking variable rates, these
systems realize a proper accumulation.

There is not a unique solution, but when selecting the
correct system, a careful economical evaluation
related to the functionality in the different
applications is necessary.

Cascade system

In this case the conveyor is equipped with normal
driven rollers.

It is made up of more than one driving unit (stations)
indipendent within themselves, while the package
advance sequence is guaranteed by electrical
controls. When a station is not busy, the package of the
preceding one advances until it occupies it and so on
in a sequential way; in case the whole conveyor is
free, the first package advances all the way to the
picking point.

The cost of the system hardware is high: gearmotor,
electrical equipment, photocells, logic circuits etc.
This system avoids the loads contact and a main
distance can be determined, but it is not filling the
conveyor system, especially if the units lengths are
different.

The transmission calculation is carried out for the
single station, as indicated for the normal system,
although taking care, for high loads, of the frequent
operations (start-stops) that this system requires.

=3k
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Rollers for chain driven conveyors

Sistema passo-passo

Anche con questo sistema il trasportatore & do-
tato di rulli motorizzati, ma il gruppo di comando
€ unico per tutta la corsia e I'avanzamento &
controllato da due fotocellule di presenza alle
estremita.

E un sistema meno costoso del precedente, ma
esclude la possibilita indiscriminata del prelievo
del primo collo; il quale & disponibile solo nella
situazione di tutto pieno.

Il primo collo aziona il comando e lo interrompe
appena lascia libera la zona di carico, con-
sentendo 'immissione di un altro collo, cosi via
fino al riempimento della corsia.

A corsia piena il prelievo del primo collo libera il
segnale di presenza in uscita, determinando
I’avanzamento simultaneo di tutti i colli e cosi via
fino allo svuotamento.

Pertanto il sistema passo-passo & da considerarsi
un magazzino intermedio con prelievo in tempi
lontani dal carico. Il movimento avviene a passi di
lunghezza prefissata, escludendo spinte tra i colli
ma con spazi vuoti se i colli sono di lunghezza
variabile.

Il calcolo della trasmissione si esegue per la
condizione pill gravosa, con corsia piena; e
preferibile non imporre velocita eccessive per
evitare sollecitazioni maggiori nelle frequenti fasi
di accelerazione e si consiglia 'impiego di giunti
di avviamento, soft start motori con pil polarita.

Step by step system

With this system, too, the conveyor is equipped with
normal driven rollers, but the drive unit is the same for
the whole system and the package advance is
controlled by two presence indicators located at the
two end sides.

It is a more economic system than the preceding one,
but it does not guarantee the possibility of picking the
first load, which is avalaible only if the whole system is
full,

The first load acts on the control unit and frees it
when it has left the loading point, allowing another
load to enter, and so on until the whole system fills
up.

When the system is full, the picking of the first load
frees the control unit which determines the advance of
all the other loads, and so on until the system becomes
emply.

The step by step system must be therefore considered
as an intermediate store with picking time distant from
the loading ones. The loads advance by prefixed
lengths, excluding the loads pushing each other, but
leaving empty spaces if the loads differ from each
other.

The transmission calculation is made for the worst
condition, when the system is completely full; it is
better not to have high speeds in order to avoid high
stress in the frequent acceleration phases and start-up
couplings motors with more polarities and soft-start
relays are recommended.
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Sistema a rulli frizionati

Questo sistema prevede I'impiego di rulli
comandati particolari. Il comando & unico per
tutta la corsia con continuita di movimento, non si
richiedono connessioni logiche elettriche. il
pregio del sistema é la capacita di saturare gli
spazi tra i colli, anche se con lunghezze e pesi
diversi.

In contrapposizione I'eccessiva deformabilita dei
colli in rapporto al carico, ed eventuali im-
puntamenti con i rulli o sfregamenti laterali, pos-
sono pregiudicare I'avanzamento.

I rulli frizionati imprimono una forza di tra-
scinamento proporzionale al carico trasportato e
sono capaci di trasmissione qualora la resistenza
al moto non superi certi valori.

Friction roller system

This system uses special designed driven rollers.

The drive is single for the whole system with
continuous advance electric or logic circuit
connections are not necessary.

The benefit of the system is its capability of filling up
the empty spaces even with loads having different
lengths and weights.

On the contrary if the loads contact surface is
deformable in relation to the weight, with consequent
rubbing against the sides or difficult advancing on the
rollers, bad handling and system malfunctions may
oceur.

The friction rollers transmit a dragging force which is
proportional to the handled load.

They disconnect the transmission if the motion
resistance exceeds certain values.

Part. "B"

Per ottenere I’'accumulo si interpone un arresto, in
modo che ogni collo si appoggi al precedente,
premendo con una forza pressoché propor-
zionale al suo peso.

E necessario valutare la spinta che ne consegue,
per dimensionare il fermo e perché puo risultare
eccessiva per colli fragili o soffici; qualora fosse
necessario, si devono prevedere pil arresti sullo
stesso trasportatore.

Il prelievo manuale dei colli risulta difficoltoso a
causa della spinta, mentre si deve prevedere un
tratto di accelerazione, qualora si voglia distanziare
i colli dopo il rilascio.

Con flusso normale il consumo energetico & pari
a quello di un trasportatore a rulli comandati,
mentre & maggiore in situazione di accumulo.

To obtain an accumulation a stop circuit should be
applied within the system, in such a way that every
unit load comes into contact with the proceding one
applying a push force which is proportional to its
weight.

It is therefore necessary to evaluate the resulting push
force to correctly dimension the stop and because it
can damage fragile or soft loads; should it be
necessary, more than one stop should be foreseen for
one system.

Manual unloading can be difficult due to the pressure
force, while an acceleration section must be used if a
gap between the unit loads is required after the
release.

With a normal flow operation the power

consumption is equal to a driven roller conveyor,
while it is higher in case of accumulation.
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Poiché i trasportatori ad accumulo sono previsti
per sopperire a ritmi non predeterminati di carico
e prelievo, é difficile prevedere quanti rulli siano
interessati da colli fermi in accumulo.

E preferibile percid calcolare la trasmissione per
la situazione peggiore di tutto pieno, nel seguente
modo:

Tiro catena
con catena tangenziale

As the accumulation systems are used to handle
irregular loading and unloading rates, it is difficult to
foresee how many rollers are loaded by accumulating
units.

It is therefore recommended to calculate the
transmission for the worst condition, when the system
is full, in the following way:

Chain pull
with tangential chain

T—(l Fa Gt) G [daN
Dp +G [daN]

doe et = (Pu-nc)+ (Prom) + 4T
. Pm 2
G=i-—
2
i =010 + 0,25

con anelli di catena

with chain loops

T 0 F Gd [daN
- — . a.z.ao a
Dp [daN]

dove

where Gd = (Pu - nc) + (Pr - n1) + Pm

z=0,5 con comando al centro

z=1 con comando in estremita
a= vedi tabella 3 a pag. 45
Potenza

con catena tangenziale

z=05 with central drive
z=1 with side end drive
a= see table 3, page 45

Power
with tangential chain

N Dp Y [kW]
"D 100 -y
con anelli di catena with chain loops
T D v
N= — 7[) — kW]
z D 100 -
dove - (mediamente)
where M = 0’75 (typically)
Spinta Pressure

S=K-Fa- (Pu- nc +Pr- ni) [daN]
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La tabella seguente riporta i valori di «Fa»
per ogni tipo di rullo presentato da pag. 174 a
pag. 189.

The following table indicates the «Fa» values for every

type of roller presented from page 174 to page 189.

Serie 138 FDN-FDR(*)
Series pignone in Poliam. pignone in acciaio D
polyamide pinion steel pinion 76 89
Vedere valori Fa pagina 184
Fa Pag 0,070 0,060

See Fa values at page 184

(*) per il rullo FDR, le formule sopra riportate valgono solo se non precaricato (vedere pagina 189).
(*) for the FDR roller, the above listed formulas are valid if it is not pre-loaded (see page 189).

Il fattore di riduzione «K», che tiene conto della
resistenza all’avviamento, ha valori piu alti per
colli con base d’appoggio rigida e regolare, piu
bassi per colli con base d’appoggio cedevole (in
rapporto al carico) o irregolare.

Fattore di riduzione

Reduction factor
cartone / cardboard

K 03+05

| valori di «Fa» e di «K» sono stati ricavati da prove
di laboratorio, simulando le varie condizioni di
impiego, e considerando le possibili situazioni, ma
sono comunque suscettibili di variazioni, perché la
forza di trascinamento dei rulli e la spinta in
accumulo dipendono da vari fattori tipo umidita,
temperatura, elementi lubrificanti ecc.

Di seguito sono raffigurati schematicamente i rulli
frizionati presentati da pag. 174 a pag. 189.

Rullo frizionato ad una estremita del lato pignone
serie 138 (fig. 1). Rullo frizionato alle due

estremita serie FDN (fig. 2).

The reduction factor «K», which takes into account the
starting resistance, has higher values for units with
rigid and regular contact surfaces, lower for the
contrary.

Superficie dei colli a contatto col rullo / Unit load surfaces in contact with the rollers

legno / wood metallo / metal

0,4-+0,7 06+08

The «Fa» and «K» values are the result of laboratory
tests, simulating the various application conditions but
they are however subject to variations, because the
roller pulling force and the accumulating pressure
depend on various factors as humidity, lubricating
elements etc.

Frictioned rollers presented from page 174 to page
189 are below schematically represented.

i

Roller frictioned at one end from pinion side serie 138
(fig. 1). Roller frictioned at the two ends serie FDN (fig.
2).
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Rulli per trasportatori con comando a catena

Rollers for chain driven conveyors

Sistema a tapparulli

Questo sistema prevede I'impiego di rulli folli
montati su catene parallele a perni o maglie forate.
L'avanzamento dei colli & identico a quello con rulli
frizionati ma limpianto & molto diverso e
complesso, simile invece al sistema a tapparelle,
perché ha pill organi in movimento, un numero
doppio di rulli, possibilita di allungamento diverso
delle catene e un consumo energetico superiore.
Tuttavia viene talvolta preferito per garantire il
movimento anche di colli con fondo sconnesso o
poco rigido rispetto al carico, consentendo anche
l'impiego di rulli a passo contenuto.

| colli si spostano appoggiati sui rulli folli
trascinati dalle catene. Se si interpone un arresto
la catena continua a trascinare i rulli che,
ruotando all’indietro sotto i colli in accumulo,
generano una spinta.

Per evitare la difficolta dei colli a ripartire in fase
di accelerazione, e per resistere alle maggiori
sollecitazioni derivanti dal sistema, si consiglia di
impiegare rulli con capacita di carico superiore a
quella effettivamente necessaria.

La scelta dei rulli & analoga a quella per un
trasportatore a rulli folli, preferibilmente in
esecuzione asse con molla ma con sporgenza
maggiorata, mentre per la scelta delle catene
sono da preferirsi quelle con fori di diametro
compatibile con quello degli assi dei rulli; si
consiglia lo scorrimento su guide in Polietilene ad
alta densita molecolare (PeHD).

CATALOGO GENERALE UNIT HANDLING UNIT HANDLING GENERAL CATALOGUE

Roller accumulator conveyor - Roller flight

This system employs idle rollers supported by
parallel chains with holes at pins in the links.

The units flow is similar to the friction roller one but
the system is more complicated and quite different,
similar to a roller shutter system, because it has
more than one item in movement, the number of
rollers is double, the elongation of the two chains
can be different and power consumption is higher.
Nonetheless, it is sometimes preferred to guarantee
the flow of loads with irregular or flexible surfaces,
allowing also the use of rollers at small pitch.

The loads are moved by idle rollers pulled by
chains. If an end stop is put the rollers start to rotate
under the loads in accumulation, generating a
pressure.

To avoid the difficulty of the units restarting in the
acceleration phase, and to the resist to the
increased stress generated by the system, rollers
with a higher load capacity than necessary are
recommended.

The choice of the rollers is simular to one made for
an idle rollers conveyor, with preference for a shaft
execution with spring but with longer protrusion,
chains with holes diameter in compliance with the
rollers shafts, and chain guides in Polyethilene high
density (PeHD).
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Indicazione di impiego e criteri di progettazione
Application indications and design criteria

Il calcolo del tiro su ogni catena risulta sommando
alla forza «Tm», che imprime il movimento al carico,
la resistenza al rotolamento «Ta» con i colli in
accumulo.

Tm+Ta

The pull calculation of every chain results adding
the rotation resistance «Ta» with the loads in
accumulation, to the «Tm» force, which gives the
motion to the load.

[daN]

N. catene
N. chains

Tm=0,15 - (Pm + Pt
Ta=0,05 - (Pu - nc)

La potenza da installare equivale:

_ (Tm +Ta) -v

- m + Pu- nc) [daN]

[daN]

The power to be installed is equal to:

[kW]

100 -

Dove v = rendimento motoriduttore

Si deve prestare particolare attenzione al
rendimento del motoriduttore, perché si richiede
una velocita angolare bassa e coppia motrice
elevata, essendo i rinvii catena ottenuti con
pignoni di diametro primitivo relativamente
elevato.

E importante curare il parallelismo e Portogonalita
dei rulli, perché i colli, sfregando contro le guide di
contenimento, avrebbero difficolta a ripartire; a tale
scopo possono servire dei tenditori a vite che
mantengano le catene tese e aderenti alle loro
guide di scorrimento.

Where v = gearmotor efficiency

Particular attention should be given to the
gearmotor efficiency, because a low angular speed
and high motor torque are requested, as the gear
transmission is obtained from pinions with a
relatively big diameter.

It is important to take particular attention to the
parallelism and squareness of the rollers, because
the loads, rubbing against the containment
guides, could have difficulties in restarting; for this
purpose, screw tensioning System, that maintain
the chains stretched and close fitting to their
guides, may be useful.

-
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Willkommen bei iwis antriebssysteme
Welcome to iwis antriebssysteme

iwis antriebssysteme GmbH mit Haupt-
sitz in Wilnsdorf zahlt weltweit zu
den fiihrenden Anbietern von Hoch-
leistungsrollenketten, Kettenradern und
Antriebskomponenten fiir Antriebs- und
Forderzwecke.

Direkte Kontaktmdglichkeiten:
How to contact us:

G +49273986-0 @-22
X sales-wilnsdorf@iwis.com

iwis antriebssysteme GmbH, with its
headquarters in Wilnsdorf, Germany, is
one of the world‘s leading suppliers of
high-performance roller chains, sprock-
ets and drive components for power
transmission and product conveying
applications.

ten, Kettenrader und

Zubehor auch online kaufen!

s, sprockets
and chain accessories
now also online!

Der Inhalt dieses Katalogs ist urheberrechtlich durch den
Herausgeber geschiitzt. Jede gesamtheitliche oder aus-
zugsweise Verwertung des Inhalts ist ohne Zustimmung des
Herausgebers unzuldssig und strafbar. Bei der Erstellung
des Katalogs wurde duferste Sorgfalt angewandt, nichts-
destotrotz iibernimmt der Herausgeber keine Haftung fiir
eventuell auftretende Fehler und Auslassungen insbeson-
dere im technischen Bereich.

Die im Katalog angegebenen Werkstoffe und Fertigungs-
verfahren entsprechen der iblichen Ausfiihrung. Eine
Abweichung der ublichen Verfahren kann fiir einzelne
Ketten sinnvoll sein. Die dargestellten Aussagen sind aus
diesem Grunde nicht rechtlich bindend.

The contents of this catalogue are the copyright of the
publisher and may not be reproduced (even extracts) with-
out his permission. All possible care has been taken to
ensure the accuracy of the information contained in this
catalogue, but no liability can be accepted for any errors
or omissions.

The materials and production processes described in the
catalogue are representations of standard product versions.
As individual chains may require different manufacturing
methods from those described or illustrated, the descrip-
tions or illustrations are not legally binding.
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Kettenrader in vielfdltigen Ausfiihrungen
Sprockets in many different designs and sizes

e Fertigen von Passfedernuten nach DIN 6885/1 von Nutenbreite
3 P9/JS9 - 25 P9/JS9, verschiedene Sondergréien sind auf
Anfrage moglich

e Konventionelle Innenbearbeitung von Kettenrdadern und
Drehteilen mit AuBendurchmesser bis zu max. 620 mm
und bis zu einer Drehlange von 500 mm

e Einpressen von Kugellagern in zeichnungsrelevante Bauteile
sowie die Herstellung von Kettenspannrddern auf mit
Sondervorrichtungen versehenen hydraulischen Pressen

e Um die Lebensdauer der Materialien zu verldangern,
ist eine induktive Warmebehandlung der Zahngeometrie
nach Kundenwunsch moglich

e Oberflachenbehandlungen wie z.B. Verzinken,
Schwarzoxidieren oder Vernickeln

e Kettenrdder mit hohen Toleranzanforderungen

e Teilkreis- und Gewindebohrungen

e Fertigung mechanisch bearbeiteter Teile beliebiger
Geometrie bis 350 mm Durchmesser oder max. Abmessungen
1.050 mm x 560 mm x 460 mm

Fiir schnelle Reaktionszeiten

hat iwis stdndig ein breites
Sortiment von Standardkettenrddern
(04B-1 bis 32B-3) auf Lager.

As iwis always has a large
selection of standard sprockets
(04B-1 to 32B-3) in stock, we can
always react quickly and flexibly
to urgent order requirements.

Keyways according to standard DIN 6885/1 with keyway widths
from 3 P9/JS9 — 25 P9/JS9; various special sizes available on
request

Conventional internal machining of sprockets and turned
parts with a max. external diameter up to 620 mm and a
max. turning length up to 500 mm

Pressing of bearings into components as per drawing;
manufacturing of idler sprockets on specially equipped
hydraulic presses

Inductive heat treatment of tooth geometry to prolong service
life of the materials also possible if requested by customers
Surface treatment e.g. galvanising, black oxidation or nickel-
plating available

Sprockets with extremely narrow tolerances

Pitch hole drilling

Threaded holes

Production of machine-processed parts of any shape or size
up to 350 mm diameter or max. dimensions of 1,050 mm x
560 mm x 460 mm
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iwis-Kettenradfertigung
iwis sprocket and plate wheel manufacture

Unser Anspruch ist es schon immer, lhre Produktvorstellungen
individuell, schnell und zuverldssig zu erfiillen. Mit unserem neuen
Maschinenpark zur Kettenradfertigung setzen wir nun noch héhere
Maf3stabe: Am Standort Wilnsdorf kombinieren wir neueste und
bewdhrte Fertigungsverfahren, um lhren Auftrag ziigig und erfolg-
reich zum Abschluss zu bringen.

Verkiirzte Lieferzeiten sind nur ein Vorteil der neuen Anlagen.
Daritiber hinaus ermoglicht die eigene Kettenradfertigung in unse-
rem Unternehmen eine kundenorientierte Bauteilbearbeitung
nach lhren Angaben, Zeichnungen oder Musterteilen. Wir verarbei-
ten fiir Sie vorzugsweise legierte und unlegierte Vergiitungsstahle.
Die Bearbeitung von speziellen Materialen ist auf Anfrage ebenso
moglich.

Unser Maschinenpark beinhaltet unter anderen:
Some examples of our latest machinery:

CNC-Frésbearbeitung
CNC milling

CNC-Drehbearbeitung
CNC lathe machining

Our aim has always been to realise your product requirements
quickly and reliably. The new sprocket manufacturing machinery
at our Wilnsdorf site raises the bar even higher: by combining the
latest cutting-edge production processes with tried and tested
methods, we are now in a position to complete your orders rapidly.

Shorter lead times are only one of the many benefits the new
machinery offers. An additional advantage is that in-house manu-
facturing of sprockets and plate wheels enables us to custom-
produce these components according to your specifications,
drawings or samples. Our preferred materials are alloyed and unal-
loyed steel, but we are equally capable of processing other special
materials on request.

Zyklen gesteuertes Sdgen
Cycle-controlled saw



Sprockets according to ISO 606

Im Marktsegment ,,Kettenrader und Antriebskomponenten® verfiigt iwis
antriebssysteme {iber ein umfangreiches und lagerhaltiges Sortiment von Stan-
dardkettenrddern mit Vorbohrung. Dariiber hinaus bietet iwis antriebssysteme
komplett bearbeitete Kettenrdder nach Kundenzeichnungen an.

iwis offers in the "Sprockets and drive components” sector an impressively
wide range and broad stock of various sprockets with pilot bores, and has full
machining facilities in order to rapidly rework pilot bore sprockets to customers
demands. Furthermore, iwis provides fully finished sprockets manufactured ac-
cording to customer designs and drawings.
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04B Kettenrdder nach ISO 606
Sprockets according to ISO 606 L
i somm e 26mm
e
gg”f:f 4,0 mm S| S 4 ——— Fo| S
\
L
Simplex (04B-1) Duplex (04B-2) Triplex (04B-3)
Zahne- | Teilkreis | Kopf- | Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr. Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr. Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr.
zahl kreis rung lange rung lange rung lange
Teeth Pitch Tip Pilot Total Hub Weight Article no. Pilot Total Hub Weight Article no. Pilot Total Hub Weight Article no.
circle circle bore Length bore Length bore Length
, ¢ do g dk gd1 L g dn ke gd1 L ¢ dn ke gd1 L g dn ke
mm mm mm mm mm mm mm mm mm mm mm
8 15,67 18,00 5 10 9,8 0,01 021-006-008
17,54 19,90 5 10 11,5 0,01 | 021-006-009
10 | 19,42 21,70 6 10 13 0,01 021-006-010
11 21,30 23,60 6 10 14 0,01  021-006-011
12 23,18 25,40 6 10 16 0,02 021-006-012
13 | 25,05 27,30 8 10 18 0,02 021-006-013
14 26,96 29,20 8 10 20 0,02 021-006-014
15 | 28,86 31,10 8 10 20 0,03 021-006-015
16 30,76 33,00 8 13 20 0,03 021-006-016
17 | 32,65 35,00 8 13 20 0,04 021-006-017
18 | 34,55 36,90 8 13 20 0,04 021-006-018
19 | 36,44 38,80 8 13 20 0,04  021-006-019
20 | 38,34 40,70 8 13 20 0,04 021-006-020
21 | 40,25 42,60 8 13 25 0,06 1 021-006-021
22 | 42,16 44,50 8 13 25 0,06 021-006-022
23 | 44,06 @ 46,40 8 13 25 0,06 021-006-023
24 | 45,96 @ 48,30 8 13 25 0,07 021-006-024
25 | 47,87 | 50,20 8 13 25 0,07 021-006-025
26 49,77 52,10 8 15 30 0,10 021-006-026
27 | 51,67 @ 54,00 8 15 30 0,10 1 021-006-027
28 | 53,58 55,90 8 15 30 0,11  021-006-028
29 | 55,50 57,80 8 15 30 0,11  021-006-029
30 | 57,42 59,80 8 15 30 0,11 021-006-030
31 59,31 61,70 8 15 30 0,11  021-006-031
32 61,21 63,60 8 15 30 0,12 021-006-032
33 63,11 65,50 8 15 30 0,12  021-006-033
34 | 65,02 67,40 8 15 30 0,12 021-006-034
35 | 66,93 69,30 8 15 30 0,13 | 021-006-035
36 68,84 71,20 8 15 30 0,13  021-006-036
37 | 70,75 73,10 8 15 30 0,14  021-006-037
38 72,66 75,00 8 15 30 0,14 021-006-038
39 | 74,56 | 76,90 8 15 30 0,15  021-006-039
40 | 76,47 78,90 8 15 30 0,15 021-006-040
45 | 86,01 @ 88,50 10 18 40 0,26 | 021-006-045
57 108,93 111,40 12 20 50 0,53  021-006-057
6 iwis.com/shop
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m Kettenrdader nach I1ISO 606
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bf; bf,
Teilung 8,0 mm Zahnbreite Simplex bf, 2,8mm 7\ [
Lichte Weite 3,0mm Zahnbreite Duplex bf, 8,3mm
Rollen g 5,0 mm = .5l [E R - 5 -5| S| 35|
4
= L
Simplex (05B-1) Duplex (05B-2) Triplex (05B-3)
Zahne- | Teilkreis | Kopf- | Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr. Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr. Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr.
zahl kreis rung lange rung lange rung lange
, ¢ do g dk gd1 L g dn ke gd1 L ¢ dn ke gd1 L ¢ dn ke
mm mm mm mm mm mm mm mm mm mm mm
8 20,90 24,00 6 12 13 0,01 ' 021-008-008 8 18 13 0,02 1 022-008-008
9 23,39 26,60 6 12 15 0,02 | 021-008-009 8 18 15 0,02 | 022-008-009
10 25,89 29,20 6 12 17 0,02 021-008-010 8 18 17 0,03  022-008-010
11 28,39 31,70 8 13 18 0,03 1 021-008-011 10 18 19 0,04  022-008-011
12 30,91 34,20 8 13 20 0,04 021-008-012 10 18 21 0,05 022-008-012
13 33,42 36,70 8 13 23 0,05 1 021-008-013 10 18 24 0,07 1 022-008-013
14 35,95 39,20 8 13 25 0,05 021-008-014 10 18 26 0,08 022-008-014
15 38,48 41,70 8 13 28 0,07 1 021-008-015 10 18 29 0,10 1 022-008-015
16 41,01 44,30 8 14 30 0,08 021-008-016 10 20 32 0,13  022-008-016
17 43,53 46,80 8 14 30 0,09 021-008-017 10 20 34 0,15  022-008-017
18 46,07 49,30 8 14 30 0,08 021-008-018 10 20 37 0,19 022-008-018
19 48,61 51,90 8 14 30 0,09 1 021-008-019 10 20 39 0,20  022-008-019
20 51,14 54,40 8 14 30 0,10 021-008-020| 10 20 40 0,21  022-008-020
21 53,67 @ 57,00 8 14 35 0,12 1 021-008-021 10 20 40 0,25 | 022-008-021
22 56,21 59,50 8 14 35 0,13 1 021-008-022 10 20 40 0,26  022-008-022
23 58,75 @ 62,00 8 14 35 0,13 1 021-008-023 10 20 40 0,27 1 022-008-023
24 61,29 64,60 8 14 35 0,14  021-008-024 10 20 40 0,30 022-008-024
25 63,83 67,50 8 14 35 0,14  021-008-025 10 20 40 0,38  022-008-025
26 66,37 69,50 10 16 40 0,19 021-008-026 12 22 50 0,40 022-008-026
27 68,91 72,20 10 16 40 0,21  021-008-027 12 22 50 0,41  022-008-027
28 71,45 74,80 10 16 40 0,20 021-008-028 12 22 50 0,43  022-008-028
29 73,99 77,30 10 16 40 0,21  021-008-029 12 22 50 0,46  022-008-029
30 76,53 79,80 10 16 40 0,22 021-008-030| 12 22 50 0,59 022-008-030
31 79,08 @ 82,40 10 16 40 0,22  021-008-031 12 22 60 0,61 022-008-031
32 81,61 84,90 10 16 40 0,22 | 021-008-032 12 22 60 0,63 022-008-032
33 84,16 | 87,50 10 16 40 0,23 1 021-008-033 12 22 60 0,64 | 022-008-033
34 86,70 = 90,00 10 16 40 0,24 021-008-034| 12 22 60 0,65 022-008-034
35 89,24 92,50 10 16 40 0,25 1 021-008-035 12 22 60 0,67 | 022-008-035
36 91,79 95,00 10 16 40 0,25 021-008-036 12 22 60 0,68 022-008-036
37 94,33 | 97,60 10 16 40 0,26 1 021-008-037 12 22 60 0,70 | 022-008-037
38 96,88 100,20| 10 16 40 0,27 021-008-038 12 22 60 0,72  022-008-038
39 99,42 /102,70| 10 16 40 0,28 1 021-008-039 12 22 60 0,75  022-008-039
40 101,97 105,20 10 16 40 0,29 021-008-040| 12 22 60 0,77  022-008-040
45 114,69 118,60 12 20 60 0,58 021-008-045 - - - - -
46 117,23 121,20 12 20 60 0,62 021-008-046 - - - - -
57 145,22 149,30| 14 20 80 1,01 021-008-057 - - - - -
76 193,59 197,90| 20 34 80 1,46 021-008-076 - - - - -

iwis.com/shop
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Kettenrdader nach I1ISO 606

% bf, bf;
) . [
Teilung 9,525 mm Zahnbreite Simplex bf, 53mm O‘
Lichte Weite 5,72 mm Zahnbreite Duplex bf, 15,4 mm
Rollen @ 6,35 mm Zahnbreite Triplex bf, 25,6 mm < _6[ < -6[ e | 5| <
hﬁ -
» ¢
l-&. L L L
Simplex (06B-1) Duplex (06B-2) Triplex (06B-3)
Zéhne- | Teilkreis | Kopf- | Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr. Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr. Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr.
zahl kreis rung lange rung lange rung lange
¢ do o dk gdl L ¢ dn K ¢dl L ¢ dn K ¢dl L ¢ dn K
z mm mm mm mm mm 8 mm mm mm g mm mm mm g
8 24,89 28,00 8 22 15 0,03 | 021-009-008 6 22 15 0,04 | 022-009-008 6 32 15 0,05 023-009-008
9 27,85 | 31,00 8 22 18 0,04 | 021-009-009 8 22 18 0,05 | 022-009-009 8 32 18 0,07 | 023-009-009
10 30,82 34,00 8 22 20 0,05 021-009-010 8 22 20 0,07 1 022-009-010 10 32 20 0,09 023-009-010
11 33,80 37,00 8 25 22 0,08 |021-009-011 10 25 22 0,10 | 022-009-011 10 35 22 0,11 | 023-009-011
12 36,80 40,00 8 25 25 0,08 021-009-012 10 25 25 0,13  022-009-012 10 35 25 0,15 023-009-012

13 | 39,80 43,00 10 25 28 0,13 1 021-009-013| 10 25 28 0,16 1 022-009-013| 10 35 28 0,19 | 023-009-013
14 42,80 46,30 10 25 31 0,16 1 021-009-014| 10 25 31 0,20  022-009-014| 12 35 31 0,23  023-009-014
15 | 45,81 49,30 10 25 34 0,19 1 021-009-015| 10 25 34 0,24 1 022-009-015| 12 35 34 0,28  023-009-015
16 | 48,82 52,30 10 28 37 0,24 021-009-016| 12 30 37 0,27  022-009-016| 12 35 37 0,33  023-009-016
17 51,83 55,30 10 28 40 0,28  021-009-017 | 12 30 40 0,32  022-009-017| 12 35 40 0,39  023-009-017
18 54,85 58,30 10 28 43 0,33 021-009-018 | 12 30 43 0,38 022-009-018| 12 35 43 0,45 023-009-018
19 | 57,87 61,30 10 28 45 0,36 1 021-009-019| 12 30 46 0,42 1 022-009-019| 12 35 46 0,51  023-009-019
20 60,89 64,30 10 28 46 0,39 021-009-020| 12 30 49 0,48 022-009-020| 12 35 49 0,58 023-009-020
21 | 63,91 68,00 12 28 48 0,42 1 021-009-021| 12 30 52 0,52 1 022-009-021| 14 40 52 0,79 | 023-009-021
22 66,93 71,00 12 28 50 0,43 021-009-022| 12 30 55 0,58 022-009-022| 14 40 55 0,88 023-009-022
23 | 69,95 73,50 12 28 52 0,50 1 021-009-023| 12 30 58 0,64 | 022-009-023| 14 40 58 0,87 | 023-009-023
24 72,97 77,00 12 28 54 0,54 021-009-024| 12 30 61 0,71  022-009-024| 14 40 61 1,07 023-009-024
25 | 76,00 80,00 12 28 57 0,60 1 021-009-025| 12 30 64 0,79 1 022-009-025| 14 40 64 1,06 | 023-009-025
26 79,02 83,00 12 28 60 0,67 | 021-009-026 | 12 30 67 0,87 022-009-026 | 14 40 67 1,17 1 023-009-026
27 | 82,04 86,00 12 28 60 0,73 1 021-009-027| 12 30 70 0,94 1 022-009-027 | 14 40 70 1,38 | 023-009-027
28 | 85,07 89,00 12 28 60 0,80 021-009-028| 12 30 73 1,03  022-009-028| 14 40 73 1,49 023-009-028
29 | 88,09 92,00 12 28 60 0,88 1 021-009-029| 12 30 76 1,11 | 022-009-029| 14 40 76 1,50 | 023-009-029
30 91,12 94,70 12 30 60 0,68 021-009-030| 12 30 79 1,20  022-009-030| 14 40 79 1,62  023-009-030
31 94,15 98,30 14 30 65 0,97 1 021-009-031| 16 30 80 1,27 1 022-009-031| 16 40 80 1,72 | 023-009-031
32 97,17 101,30| 14 30 65 0,99 021-009-032| 16 30 80 1,32 | 022-009-032( 16 40 80 1,80 023-009-032
33 /100,20 104,30| 14 30 65 1,00 1 021-009-033| 16 30 80 1,37 1 022-009-033| 16 40 80 1,89 | 023-009-033
34 103,23 107,30 14 30 65 1,03  021-009-034( 16 30 80 1,43 1 022-009-034( 16 40 85 2,06 1 023-009-034
35 106,26 110,40| 14 30 65 1,05 021-009-035| 16 30 80 1,49 022-009-035| 16 40 85 2,15  023-009-035
36 109,29 113,40 16 30 70 1,07 1 021-009-036 | 16 30 90 1,70 1 022-009-036 | 16 40 90 2,33 | 023-009-036
37 112,32 116,40| 16 30 70 1,09 1 021-009-037 | 16 30 90 1,76 | 022-009-037 | 16 40 90 2,43 | 023-009-037
38 115,34 119,50 16 30 70 1,11 | 021-009-038 | 16 30 90 1,81  022-009-038( 16 40 90 2,53 023-009-038
39 118,37 122,50| 16 30 70 1,13 | 021-009-039| 16 30 90 1,88 | 022-009-039| 16 40 90 2,63 | 023-009-039
40 121,40 125,50 16 30 70 1,16 1 021-009-040| 16 30 90 1,95 022-009-040( 16 40 90 2,74  023-009-040
45 136,54 140,70 16 35 78 1,66 | 021-009-045| 20 50 88 3,15 1 022-009-045| 20 60 88 4,15 1 023-009-045
57 172,91 176,90 20 35 78 1,96 1 021-009-057 20 50 88 4,16 1 022-009-057 | 25 60 88 5,94 023-009-057
76 230,49 234,90 20 35 78 2,67 | 021-009-076 | 25 50 88 6,07 | 022-009-076 | 25 60 88 9,26 | 023-009-076
95 288,08 292,50| 25 40 88 4,06 021-009-095| 25 50 108 9,76  022-009-095| 25 60 120 | 15,18 023-009-095

8 iwis.com/shop



&

08B

iwis Customer Service

(IR Tel: +49 2739 86-0 Fax: -22
E-Mail: sales-wilnsdorf@iwis.com

Kettenrdader nach I1ISO 606

| |
antriebssysteme
wir bewegen die welt

‘%* bf, bf;
Teilung 12,7 mm Zahnbreite Simplex bf, 7.2mm O‘
Lichte Weite 7,75 mm Zahnbreite Duplex bf, 21,0mm I
Rollen g 8,51 mm Zahnbreite Triplex bf, 34,9 mm = _6[ < -6[ e | 5| <
1,-,.“ I
s ¢
b -~ L L L
e
Simplex (08B-1) Duplex (08B-2) Triplex (08B-3)
Zéhne- | Teilkreis | Kopf- | Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr. Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr. Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr.
zahl kreis rung lange rung lange rung lange
, ¢ do o dk gdl L ¢ dn ke ¢dl L ¢ dn ke ¢dl L ¢ dn ke
mm mm mm mm mm mm mm mm mm mm mm
8 33,18 37,20 10 25 20 0,06 021-012-008 10 32 20 0,09 022-012-008 10 46 20 0,13 | 023-012-008
9 37,13 | 41,00 10 25 24 0,09 | 021-012-009 10 32 24 0,13 | 022-012-009 12 46 24 0,18 | 023-012-009
10 41,10 45,20 10 25 26 0,09 021-012-010 10 32 28 0,18 1 022-012-010 12 46 28 0,24 023-012-010
11 45,07 @ 48,70 10 25 29 0,12 |021-012-011 12 35 32 0,24 |022-012-011 14 50 32 0,31 |023-012-011
12 49,07 53,00 10 28 33 0,16 021-012-012 12 35 35 0,3 022-012-012 14 50 35 0,39 023-012-012
13 53,06 | 57,40 10 28 37 0,20 | 021-012-013 12 35 38 0,36 | 022-012-013 14 50 38 0,49 | 023-012-013
14 57,07 61,80 10 28 41 0,24 021-012-014 12 35 42 0,44 022-012-014 14 50 42 0,6 | 023-012-014
15 61,09 | 65,50 10 28 45 0,29 | 021-012-015 12 35 46 0,52 | 022-012-015 14 50 46 0,72 | 023-012-015
16 65,10 69,50 12 28 50 0,41 021-012-016 14 35 50 0,63 022-012-016 16 50 50 0,85 023-012-016
17 69,11 | 73,60 12 28 52 0,44 | 021-012-017 14 35 54 0,73 | 022-012-017 16 50 54 0,99 1 023-012-017
18 73,14 77,80 12 28 56 0,46 1 021-012-018 14 35 58 0,85 022-012-018 16 50 58 1,14 023-012-018
19 77,16 | 81,70 12 28 60 0,49 | 021-012-019 14 35 62 0,97 | 022-012-019 16 50 62 1,3 023-012-019
20 81,19 85,80 12 28 64 0,52 021-012-020 14 35 66 1,1 022-012-020 16 50 66 1,47 023-012-020
21 85,22 89,70 12 28 68 0,64 |021-012-021 16 40 70 1,29 1 022-012-021 20 55 70 1,79 1 023-012-021
22 89,24 93,80 12 28 70 0,67 021-012-022 16 40 70 1,37 022-012-022 20 55 70 1,93 023-012-022
23 93,27 | 98,20 14 28 70 0,70 | 021-012-023 16 40 70 1,46 1 022-012-023 20 55 70 2,08 023-012-023
24 97,29 101,80 14 28 70 0,73  021-012-024 16 40 75 1,64 022-012-024 20 55 75 2,32 023-012-024
25 101,33 105,80 14 28 70 0,77 1 021-012-025 16 40 80 1,82 1 022-012-025 20 55 80 2,57 1 023-012-025
26 105,36 110,00 16 30 70 1,08 021-012-026 20 40 85 2,02 022-012-026 20 55 85 2,79 023-012-026
27 109,40 114,00 16 30 70 1,12 1 021-012-027 20 40 85 2,12 1 022-012-027 20 55 85 2,96 023-012-027
28 113,42 118,00 16 30 70 1,16 1 021-012-028 20 40 90 2,34 022-012-028 20 55 90 3,25 023-012-028
29 117,46 122,00 16 30 80 1,20 1 021-012-029 20 40 95 2,56 | 022-012-029 20 55 95 3,55 1 023-012-029
30 121,50 126,10 16 30 80 1,25 021-012-030 20 40 100 2,79 022-012-030 20 55 100 3,86 023-012-030
31 125,54 130,20 16 30 90 1,28 1 021-012-031 20 40 100 2,87 1 022-012-031 20 55 110 4,32 1 023-012-031
32 129,56 134,30 16 30 90 1,31 021-012-032 20 40 100 3 022-012-032 20 55 110 4,53 1 023-012-032
33 [133,60 138,40 16 30 90 1,35 021-012-033 20 40 100 3,13 1 022-012-033 20 55 110 4,74 1 023-012-033
34 137,64 142,60 16 30 90 1,40 021-012-034 20 40 100 3,26 022-012-034 20 55 110 4,97 | 023-012-034
35 141,68 146,70 16 30 90 1,45 1 021-012-035 20 40 100 3,4 022-012-035 20 55 110 5,2 1 023-012-035
36 145,72 151,00 16 35 90 1,61 021-012-036 20 40 110 3,54 022-012-036 25 55 120 5,64 023-012-036
37 149,76 154,60 16 35 90 1,66 021-012-037 20 40 110 3,69 022-012-037 25 55 120 5,88 1 023-012-037
38 153,80 158,60 16 35 90 1,72 021-012-038 20 40 110 3,84 022-012-038 25 55 120 6,14 023-012-038
39 157,83 162,70 16 35 90 1,76 1 021-012-039 20 40 110 4 022-012-039 25 55 120 6,4 |023-012-039
40 161,87 166,70 16 35 90 1,81 021-012-040 20 40 110 4,15 1 022-012-040 25 55 120 6,66 023-012-040
45 182,07 188,00 20 42 88 3,00 | 021-012-045 20 55 108 6,26  022-012-045 25 68 120 9,12 | 023-012-045
57 230,54 236,40 20 42 88 3,85 021-012-057 25 55 108 8,65 022-012-057 25 68 120 | 13,26 023-012-057
76 307,33 313,30 25 42 88 5,56 1 021-012-076 25 55 108 13,3 1 022-012-076 25 68 120 | 21,78 023-012-076
95 384,11 390,10 25 42 108 8,56 021-012-095 25 55 120 | 21,13 022-012-095 25 68 136 34 023-012-095
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Kettenrdader nach I1ISO 606

bf; bf, bfs
Teilung 15,875 mm Zahnbreite Simplex bf, 9,1 mm O‘ [
Lichte Weite 9,65mm Zahnbreite Duplex bf, 25,5 mm
Roll Zahnbreite Triplex bf.
oteno 10,16 mm annbreite fripiex bl, 42,1 mm = -U“[ =5 -6[ 5| s —————————— Lol
hﬁ -
» ¢
-a. L L L
Simplex (10B-1) Duplex (10B-2) Triplex (10B-3)
Zéhne- | Teilkreis | Kopf- | Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr. Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr. Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr.
zahl kreis rung lange rung lange rung lange
¢ do o dk gdl L ¢ dn K ¢dl L ¢ dn K ¢dl L ¢ dn K
z mm mm mm mm mm 8 mm mm mm 8 mm mm mm g

41,48 47,00 10 25 25 0,12 021-015-008 | 12 40 25 0,09 022-015-008| 12 55 25 0,27  023-015-008

46,42 | 52,60 10 25 30 0,16 1 021-015-009| 12 40 30 0,13 1 022-015-009| 12 55 30 0,38 1 023-015-009
10 | 51,37 57,50 10 25 35 0,18 021-015-010| 12 40 35 0,18 022-015-010| 16 55 35 0,47 023-015-010
11 56,34 63,00 12 30 37 0,26 1 021-015-011| 14 40 39 0,24 1 022-015-011| 16 55 39 0,61 023-015-011
12 61,34 68,00 12 30 42 0,32 021-015-012| 14 40 44 0,30 022-015-012| 16 55 44 0,78 023-015-012
13 | 66,32 73,00 12 30 47 0,40 1 021-015-013| 14 40 49 0,36 1 022-015-013| 16 55 49 0,96 023-015-013
14 | 71,34 78,00 12 30 52 0,49 021-015-014| 14 40 54 0,44 022-015-014| 16 55 54 1,15 023-015-014
15 | 76,36 @ 83,00 12 30 57 0,58 1 021-015-015| 14 40 59 0,52 1 022-015-015| 16 55 59 1,37 | 023-015-015
16 81,37 88,00 12 30 60 0,74 021-015-016| 16 45 64 0,63 022-015-016| 16 60 64 1,72  023-015-016
17 | 86,39 93,00 12 30 60 0,78 021-015-017| 16 45 69 0,73 1 022-015-017| 16 60 69 1,99 1 023-015-017
18 91,42 98,30 14 30 70 0,83 021-015-018| 16 45 74 0,85 022-015-018| 16 60 74 2,27 023-015-018
19 | 96,45 103,30| 14 30 70 0,93 1 021-015-019| 16 45 79 0,97 1 022-015-019| 16 60 79 2,58 023-015-019

20 101,49 108,40| 14 30 75 1,05 021-015-020| 16 45 84 1,10 022-015-020| 16 60 84 2,91  023-015-020
21 106,52 113,40| 16 30 75 1,15 1 021-015-021| 16 45 85 1,29 022-015-021| 20 60 85 3,12 023-015-021
22 111,55 118,00 16 30 80 1,21 021-015-022| 16 45 90 1,37 022-015-022| 20 60 90 3,48 023-015-022
23 116,58 123,40| 16 30 80 1,27 1 021-015-023| 16 45 95 1,46 | 022-015-023| 20 60 95 3,86 023-015-023
24 121,62 128,30 16 30 80 1,33  021-015-024| 16 45 100 1,64 022-015-024| 20 60 100 4,58  023-015-024
25 126,66 134,00 16 30 80 1,39 1 021-015-025| 16 45 105 1,82 1 022-015-025| 20 60 105 4,67 | 023-015-025
26 131,70 139,00| 20 35 85 1,81 021-015-026| 20 45 110 2,02 022-015-026 | 20 60 110 5,10 023-015-026
27 136,75 144,00 20 35 85 1,88 1 021-015-027| 20 45 110 2,12 | 022-015-027| 20 60 110 5,43 | 023-015-027
28 141,78 148,70 20 35 90 1,98 021-015-028| 20 45 115 2,34 022-015-028| 20 60 115 5,90 023-015-028
29 146,83 153,80| 20 35 90 2,06 021-015-029| 20 45 115 2,56 | 022-015-029| 20 60 115 6,64 | 023-015-029
30 151,87 158,80| 20 35 90 2,10 021-015-030| 20 45 120 2,79 022-015-030| 20 60 120 6,65 023-015-030
31 156,92 163,90 20 35 95 2,19 1 021-015-031| 20 45 120 2,87 1 022-015-031| 20 60 120 7,18 1 023-015-031
32 161,95 168,90 20 35 95 2,27 021-015-032| 20 45 120 3,00 022-015-032| 20 60 120 7,56  023-015-032
33 167,00 174,50 20 35 95 2,31 021-015-033| 20 45 120 3,13 1 022-015-033| 20 60 120 7,97 1 023-015-033
34 172,05 179,00 20 35 95 2,45 021-015-034| 20 45 120 3,26  022-015-034| 20 60 120 8,36 023-015-034
35 177,10 184,10| 20 35 95 2,54 1 021-015-035| 20 45 120 3,40 | 022-015-035| 20 60 120 8,74 1 023-015-035
36 182,15 189,10 20 35 100 2,63 021-015-036| 20 45 120 3,54 022-015-036| 25 60 120 9,15 023-015-036
37 187,20 194,20 20 35 100 2,72 | 021-015-037| 20 45 120 3,69 | 022-015-037| 25 60 120 9,61 023-015-037
38 192,24 199,20 20 35 100 2,81 021-015-038| 20 45 120 3,84 022-015-038| 25 60 120 | 10,08 023-015-038
39 197,29 204,20 20 35 100 2,95 1 021-015-039| 20 45 120 4,00 1 022-015-039| 25 60 120 10,57 | 023-015-039
40 202,34 209,30 20 35 100 3,10 021-015-040| 20 45 120 7,55 022-015-040 | 25 60 120 | 11,07 023-015-040
45 227,58 236,00 20 43 108 5,09 1 021-015-045| 25 59 120 | 10,32  022-015-045| 25 74 136 | 15,70 | 023-015-045
57 288,18 296,60 25 43 108 6,66 021-015-057| 25 59 120 15,74 022-015-057| 25 74 136 | 22,56 1 023-015-057
76 384,16 392,10 25 43 120 | 10,28 1 021-015-076 | 25 59 120 | 25,42 1 022-015-076 | 30 75 136 | 40,25 1 023-015-076
95 480,14 488,50 30 58 145 | 16,36 1 021-015-095( 30 58 145 38,90 022-015-095| 30 75 145 55,35 023-015-095
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‘%* bf, bfs
Teilung 19,05 mm Zahnbreite Simplex bf, 11,1 mm O‘
Lichte Weite 11,68 mm Zahnbreite Duplex bf, 30,3 mm I
Rollen @ 12,07 mm Zahnbreite Triplex bf, 49,8mm = _6[ < -6[ e | 5| <
o, L
¥ ¢
b -~ L L L
e
Simplex (12B-1) Duplex (12B-2) Triplex (12B-3)
Zéhne- | Teilkreis | Kopf- | Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr. Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr. Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr.
zahl kreis rung lange rung lange rung lange
¢ do g dk gd1 L g dn gd1 L ¢ dn gd1 L ¢ dn
‘ mm mm mm mm mm ke mm mm mm ke mm mm mm ke
8 49,78 57,60 12 30 31 0,12 1 021-019-008 | 12 45 31 0,31 022-019-008| 16 65 31 0,48 023-019-008
9 55,70 @ 62,00 12 30 37 0,25 021-019-009 12 45 37 0,44  022-019-009 16 65 37 0,64  023-019-009
10 61,64 69,00 12 30 42 0,31 021-019-010 12 45 42 0,59 1 022-019-010| 16 65 42 0,86 023-019-010
11 67,61 75,00 14 35 46 0,46 1 021-019-011 16 50 47 0,81 1 022-019-011 20 70 47 1,09 023-019-011
12 73,60 81,50 14 35 52 0,58 021-019-012 16 50 53 1,02 022-019-012 20 70 53 1,39 023-019-012
13 79,59 87,50 14 35 58 0,72 1 021-019-013 16 50 59 1,25 022-019-013 20 70 59 1,72 023-019-013
14 85,61 93,60 14 35 64 0,86 021-019-014 16 50 65 1,46 022-019-014 20 70 65 2,08 023-019-014
15 91,63 99,80 14 35 70 1,03 | 021-019-015 16 50 71 1,74 | 022-019-015 20 70 71 2,47 | 023-019-015
16 97,65 105,50 16 35 75 1,31 021-019-016 20 50 77 2,03 022-019-016| 20 70 77 2,89 023-019-016
17 103,67 111,50| 16 35 80 1,38 021-019-017 20 50 83 2,36 | 022-019-017 20 70 83 3,34 023-019-017
18 109,71 118,00 16 35 80 1,46 021-019-018 | 20 50 89 2,70 022-019-018| 20 70 89 3,83 023-019-018
19 115,75 124,20 16 35 80 1,54 021-019-019| 20 50 95 3,07 1 022-019-019| 20 70 95 4,35 1 023-019-019
20 121,78 129,70 16 35 80 1,63 021-019-020| 20 50 100 3,43 022-019-020 20 70 100 4,87 023-019-020
21 127,82 136,00 20 40 90 2,18 021-019-021 20 50 100 3,69 022-019-021 20 70 100 5,20 1 023-019-021
22 133,86 141,80 20 40 90 2,28 021-019-022 20 50 100 3,97 022-019-022 20 70 100 5,65 1 023-019-022
23 139,90 149,00 20 40 90 2,38 021-019-023 20 50 110 4,51 1 022-019-023 20 70 110 6,38 023-019-023
24 145,94 153,90 20 40 90 2,49 021-019-024 20 50 110 4,81 022-019-024| 20 70 110 6,87 023-019-024
25 152,00 160,00 20 40 90 2,60 021-019-025 20 50 120 5,41 | 022-019-025 20 70 120 7,77 1 023-019-025
26 158,04 165,90 20 40 95 2,87 021-019-026| 20 50 120 6,13  022-019-026 | 20 70 120 8,21 023-019-026
27 164,09 172,30 20 40 95 3,01 021-019-027| 20 50 120 6,08 022-019-027 20 70 120 8,77 1 023-019-027
28 170,13 178,00 20 40 95 3,12 021-019-028| 20 50 120 6,43  022-019-028 20 70 120 9,35 023-019-028
29 176,19 184,10 20 40 95 3,26 | 021-019-029 20 50 120 6,80  022-019-029 20 70 120 9,96 | 023-019-029
30 182,25 190,50 20 40 95 3,53 021-019-030 20 50 120 7,19  022-019-030 20 70 120 | 10,59 023-019-030
31 188,31 /196,30 20 40 100 3,71 1 021-019-031 20 50 130 8,34 1 022-019-031 25 70 130 | 11,55 023-019-031
32 194,35 203,30 20 40 100 3,87 021-019-032 20 50 130 8,00 022-019-032 25 70 130 | 12,22 023-019-032
33 ]200,40209,30| 20 40 100 3,98 021-019-033 20 50 130 8,42 1 022-019-033 25 70 130 | 12,92 023-019-033
34 206,46 214,60 20 40 100 4,10 1 021-019-034| 20 50 130 8,86 1 022-019-034| 25 70 130 13,64 023-019-034
35 212,52 /221,00 20 40 100 4,22 1 021-019-035 20 50 130 9,31 022-019-035 25 70 130 | 14,38 023-019-035
36 218,58 226,80| 20 40 100 4,32 021-019-036 | 25 50 130 9,71 022-019-036 25 70 130 15,14 023-019-036
37 224,64 232,90| 20 40 100 4,51 1 021-019-037 25 50 130 | 10,19 | 022-019-037 25 70 130 | 15,93 1 023-019-037
38 230,69 239,00 20 40 100 4,74 021-019-038 25 50 130 10,78 022-019-038 25 70 130 16,73 023-019-038
39 236,75 245,10 20 40 100 4,91 1 021-019-039 25 50 130 | 11,19 022-019-039( 25 70 130 | 17,57  023-019-039
40 | 242,81 251,30 20 40 100 5,04 021-019-040| 25 50 130 12,60 022-019-040| 25 70 130 | 18,42 023-019-040
45 1273,10|282,50| 25 61 118 8,85 1 021-019-045 25 62 136 | 16,35 022-019-045 25 72 140 | 23,55 023-019-045
57 345,81 355,40 25 61 118 11,85 021-019-057 | 25 62 136 24,43 022-019-057| 30 75 140 | 37,88 023-019-057
76 460,99 469,90| 30 61 118 | 17,97 021-019-076| 30 63 145 | 42,56  022-019-076| 30 75 150 | 65,41 023-019-076
95 576,17 586,20 30 62 133 | 27,45 021-019-095 30 63 145 | 63,79 022-019-095 30 75 150 101,37 023-019-095
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16B Kettenrdader nach I1ISO 606

bf; bf, bfs
Teilung 25,4 mm Zahnbreite Simplex bf, 16,2 mm O‘ [
Lichte Weit Zahnbreite Duplex bf.
ichte Weite 17,02 mm ahnbreite Duplex bf, 47,7 mm
Rollen g Zahnbreite Triplex bf. N - - 4 o
15,88 mm prexoh 79,6 mm <5 -g[ 5 -c[ 5 || S| - ——————— 5|
pd o L
%
& 1) L L L
Yy -
Simplex (16B-1) Duplex (16B-2) Triplex (16B-3)
Zéhne- | Teilkreis | Kopf- | Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr. Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr. Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr.
zahl kreis rung lange rung lange rung lange
¢ do o dk gdl L ¢ dn K ¢dl L ¢ dn K ¢dl L ¢ dn K
‘ mm mm mm mm mm 8 mm mm mm 8 mm mm mm g

8 66,37 77,00 16 35 42 0,47 021-025-008| 16 65 42 0,81 1 022-025-008| 20 95 42 1,15 023-025-008
9 74,27 | 85,00 16 35 50 0,66 1 021-025-009| 16 65 50 1,15 1 022-025-009| 20 95 50 1,68 | 023-025-009
10 82,19 93,00 16 35 55 0,80 021-025-010| 16 65 56 1,52 022-025-010| 20 95 56 2,24 023-025-010
11 | 90,14 99,50 16 40 61 1,08 021-025-011| 20 70 64 2,08 022-025-011| 25 100 64 2,86 023-025-011
12 | 98,14 109,00 16 40 69 1,35 021-025-012| 20 70 72 2,60 1 022-025-012( 25 100 72 4,59  023-025-012
13 106,12 117,00 16 40 78 1,71 021-025-013| 20 70 80 3,18 022-025-013| 25 100 80 4,45 1 023-025-013
14 114,15 125,00 16 40 84 2,06 021-025-014| 20 70 88 3,82 022-025-014( 25 100 88 5,37 023-025-014
15 122,17 /133,00 16 40 92 2,44 1 021-025-015| 20 70 96 4,51 1 022-025-015| 25 100 96 6,37 | 023-025-015
16 130,20 141,00 20 45 100 3,16 021-025-016| 20 70 104 5,17 1 022-025-016| 30 100 104 7,45  023-025-016
17 138,22 149,00 20 45 100 3,35 | 021-025-017| 20 70 112 5,98 1 022-025-017| 30 100 112 8,60 | 023-025-017
18 146,28 157,00 20 45 100 3,56 021-025-018| 20 70 120 6,84 022-025-018| 30 100 120 9,84 023-025-018
19 154,33 165,20| 20 45 100 3,77 1 021-025-019| 20 70 128 7,76 1 022-025-019| 30 100 128 | 11,16 023-025-019
20 162,38 173,20 20 45 100 4,02  021-025-020| 20 70 130 8,52 1 022-025-020| 30 100 130 12,36 023-025-020

21 170,43 181,20 20 50 110 4,93 1 021-025-021| 25 70 130 9,24 1 022-025-021| 30 100 130 | 13,56 | 023-025-021
22 178,48 189,30 20 50 110 5,20 021-025-022( 25 70 130 10,00 022-025-022( 30 100 130 | 16,04 023-025-022
23 186,53 197,50 20 50 110 5,47 1 021-025-023| 25 70 130 | 10,80  022-025-023| 30 100 130 16,15  023-025-023

24 194,59 205,50 20 50 110 5,74 021-025-024| 25 70 130 11,64 022-025-024| 30 100 130 17,53 023-025-024
25 202,66 213,50 20 50 110 6,03 | 021-025-025| 25 70 130 | 12,52 022-025-025| 30 100 130 | 18,99  023-025-025
26 210,72 221,60| 20 50 120 6,65 021-025-026 | 25 70 130 13,43 022-025-026| 30 100 130 21,90 023-025-026
27 218,79 229,60 20 50 120 7,10 1 021-025-027| 25 70 130 | 14,38  022-025-027| 30 100 130 | 23,50 | 023-025-027
28 226,85 237,70 20 50 120 7,45 021-025-028| 25 70 130 15,38 022-025-028| 30 100 130 25,19 023-025-028
29 234,92 245,80| 20 50 120 8,00 1 021-025-029| 25 70 130 | 16,41 022-025-029| 30 100 130 | 26,94  023-025-029
30 243,00 254,00 20 50 120 8,38 021-025-030| 25 70 130 17,48 022-025-030| 30 100 130 27,05 023-025-030
31 251,08 262,00 25 50 120 8,69 1 021-025-031| 25 70 140 | 18,96  022-025-031| 30 100 140 | 29,23 | 023-025-031
32 259,13 270,00| 25 50 120 9,09 021-025-032| 25 70 140 20,10 022-025-032| 30 100 140 31,13 023-025-032
33 267,21 278,50 25 50 120 9,50 1 021-025-033| 25 70 140 | 21,29 022-025-033| 30 100 140 | 33,10 023-025-033
34 275,28 287,00 25 50 120 9,93 021-025-034| 25 70 140 22,21 022-025-034| 30 100 140 35,13 023-025-034

35 283,36 296,20 25 50 120 | 10,36 021-025-035| 25 70 140 | 23,77 022-025-035| 30 100 140 | 37,23 1 023-025-035
36 291,44 304,60 25 50 120 | 10,81 021-025-036 | 25 70 140 | 25,07 1 022-025-036 | 30 100 140 | 39,39 1 023-025-036
37 299,51 312,60| 25 50 120 | 11,28 021-025-037| 25 70 140 | 26,41 022-025-037| 30 100 140 | 42,50  023-025-037
38 307,59 320,70| 25 50 120 | 11,76 1 021-025-038 | 25 70 140 27,79 022-025-038| 30 100 140 43,90 023-025-038
39 315,67 328,80| 25 50 120 | 12,25 021-025-039( 25 70 140 | 29,20 022-025-039( 30 100 140 | 45,50 | 023-025-039
40 323,73 336,90 25 50 120 | 12,75 021-025-040| 25 70 140 30,65 022-025-040| 30 100 140 48,67 023-025-040
45 364,12 377,90 25 68 133 | 18,15 021-025-045| 25 70 140 | 40,48 022-025-045| 30 110 160 | 65,23 | 023-025-045

57 461,07 474,90| 30 68 133 25,52 021-025-057 | 40 82 160 63,45 022-025-057| 40 112 160 106,09 023-025-057
76 614,65 628,40 30 68 145 | 44,39  021-025-076| 40 109 160 110,79 022-025-076| 40 112 160 181,86 023-025-076
95 768,22 782,00| 30 78 160 63,92 021-025-095| 40 109 160 178,48 022-025-095| 40 112 160 280,00 023-025-095
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m Kettenrdader nach I1ISO 606

| |
antriebssysteme
wir bewegen die welt

‘E* bf, bfs
Teilung 31,75 mm Zahnbreite Simplex bf, 18,5 mm O‘
Lichte Weite 19,56 mm Zahnbreite Duplex bf, 54,6 mm I
Rollen o 1905mm  ZembreteTiplexb g0 s | 4] - 6[ P O O e
pd o L
\
Sl b L L L
- Oy
Simplex (20B-1) Duplex (20B-2) Triplex (20B-3)
Zéhne- | Teilkreis | Kopf- | Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr. Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr. Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr.
zahl kreis rung lange rung lange rung lange
, ¢ do g dk gd1 L g dn ke gd1 L ¢ dn ke gd1 L ¢ dn ke
mm mm mm mm mm mm mm mm mm mm mm
8 82,96 98,10 20 40 53 0,85 021-031-008 | 20 75 53 1,58 022-031-008| 20 110 53 2,15 023-031-008
9 92,84 /108,00 20 40 63 1,19 1 021-031-009| 20 75 63 2,19 | 022-031-009| 20 110 63 3,05 | 023-031-009
10 102,74 117,90 20 40 70 1,51 | 021-031-010| 20 75 70 2,85 022-031-010| 20 110 70 4,04  023-031-010
11 112,68 127,80 20 45 77 2,04 | 021-031-011 20 80 80 3,72 1 022-031-011 20 115 80 5,19 1 023-031-011
12 122,68 137,80 20 45 88 2,58 021-031-012 20 80 90 4,66 022-031-012 20 115 90 6,55 1 023-031-012
13 132,65 147,80 20 45 98 3,15 1 021-031-013 20 80 100 5,70 1 022-031-013 20 115 100 | 8,06 | 023-031-013
14 142,68 157,80 20 45 108 3,78 021-031-014| 20 80 110 6,84 022-031-014 20 115 110 | 9,71 023-031-014
15 152,72 167,90 20 45 118 | 4,47 | 021-031-015 20 80 120 | 8,08 ' 022-031-015 20 115 120 11,50 023-031-015
16 162,75 177,90 25 50 120 5,25 021-031-016 25 80 120 | 8,90 022-031-016 25 115 120 13,00 023-031-016
17 172,78 187,90 25 50 120 5,61 021-031-017 25 80 120 | 9,92 | 022-031-017 25 115 120 | 14,65 023-031-017
18 182,85 198,00 25 50 120 6 021-031-018| 25 80 120 11,00 022-031-018 | 25 115 120 16,54 023-031-018
19 192,91 208,10 25 50 120 6,4  021-031-019| 25 80 120 12,16 022-031-019| 25 115 120 18,45 023-031-019
20 202,98 218,10 25 50 120 6,84 021-031-020| 25 80 120 13,38 022-031-020( 25 115 140 20,48 023-031-020
21 213,04 228,20 25 55 140 | 8,79 | 021-031-021 25 80 140 | 15,49 022-031-021 25 115 140 | 23,38 023-031-021
22 223,11 238,30 25 55 140 | 9,27 021-031-022 25 80 140 16,86 022-031-022 25 115 140 25,64 023-031-022
23 233,17 248,30 25 55 140 | 9,77 1 021-031-023 25 80 140 | 18,29 022-031-023 25 115 140 31,59 023-031-023
24 243,23 258,40 25 55 140 10,3 021-031-024 25 80 140 22,28 022-031-024 25 115 140 33,09 023-031-024
25 253,33 268,50 25 55 140 | 10,85 021-031-025 25 80 140 | 23,93 1 022-031-025 25 115 140 36,91 023-031-025
26 263,40 278,60| 25 55 150 120,7 021-031-026 | 25 80 150 24,20 022-031-026 | 25 115 150 38,00 023-031-026
27 273,48 288,60 25 55 150 12,67 021-031-027 | 25 80 150 | 25,15 | 022-031-027 25 115 150 39,06 023-031-027
28 283,56 298,70| 25 55 150 13,29 021-031-028 | 25 80 150 26,93 022-031-028 25 115 150 42,00 023-031-028
29 293,65 308,80 25 55 150 | 13,93 1 021-031-029 25 80 150 | 28,77 1 022-031-029 25 115 150 | 44,50 1 023-031-029
30 303,75 318,90 25 55 150 14,6  021-031-030 25 80 150 30,69 022-031-030 25 115 150 48,23 023-031-030
31 313,85 329,00 25 55 150 | 15,28 021-031-031 25 80 150 | 32,67 022-031-031 30 115 150 | 52,00 023-031-031
32 323,91 339,10 25 55 150 16 021-031-032 25 80 150 | 34,72 022-031-032 30 115 150 54,90 023-031-032
33 |334,01349,20| 25 55 150 16,73 | 021-031-033 25 80 150 36,50 022-031-033 30 115 150 60,00 023-031-033
34 334,10 359,30 25 55 150 17,49 021-031-034( 25 80 150 39,03 022-031-034( 30 115 150 62,06 023-031-034
35 354,20 369,40| 25 55 150 | 18,27 1 021-031-035 25 80 150 | 41,28 1 022-031-035 30 115 150 65,80 023-031-035
36 364,30 379,50| 25 55 150 19,08 021-031-036| 30 80 150 43,61 022-031-036| 30 115 150 69,66 023-031-036
37 374,39 389,50 25 55 150 119,91 021-031-037| 30 80 150 | 45,00 022-031-037| 30 115 150 | 73,00 023-031-037
38 384,49 399,60| 25 55 150 20,76 021-031-038| 30 80 150 51,77 022-031-038 | 30 115 150 82,57 023-031-038
39 394,59 409,70 25 55 150 | 21,73 | 021-031-039 30 80 150 | 52,50 022-031-039( 30 115 150 | 82,00 | 023-031-039
40 404,66 419,80 25 55 150 22,53 021-031-040| 30 80 150 53,60 022-031-040| 30 115 150 86,24 023-031-040
45 455,17 470,30| 30 80 160 31,79 021-031-045 30 101 160 73,30 022-031-045| 40 121 160 110,50 023-031-045
57 576,36 592,30 30 80 160 45,79 021-031-057| 40 116 160 116,00 022-031-057| 40 123 160 136,60 023-031-057
76 768,32 784,30 30 80 160 114,96 021-031-076| 40 116 180 201,00 022-031-076| 40 123 200 322,00 023-031-076
95 960,28 976,20 30 93 168 114,96 021-031-095 40 116 200 313,50 022-031-095 = = = - -
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wir bewegen die welt

Kettenrdader nach I1ISO 606

bf; bf, bfs
Teilung 38,1 mm Zahnbreite Simplex bf, 24,1 mm O‘ [
Lichte Weite 25,4 mm Zahnbreite Duplex bf, 72,0 mm
Roll Zahnbreite Triplex bf.
oene 25,4mm annbrerie TPeXBh  120,3 mm S e[ < 6[ S| 5| - -S| S
hﬁ -
» ¢
-';-. L L L
Simplex (24B-1) Duplex (24B-2) Triplex (24B-3)
Zéhne- | Teilkreis | Kopf- | Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr. Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr. Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr.
zahl kreis rung lange rung lange rung lange
¢ do o dk gdl L ¢ dn K ¢dl L ¢ dn K ¢dl L ¢ dn K
z mm mm mm mm mm 8 mm mm mm 8 mm mm mm g

8 99,55 115,00| 20 45 58 1,38 021-038-008| 25 95 58 2,70 1 022-038-008 | 25 140 58 4,00 023-038-008
9 |111,40/126,40| 20 45 70 1,90 1 021-038-009| 25 95 70 3,79 1 022-038-009| 25 140 70 5,62 | 023-038-009
10 123,29 138,00 20 45 80 2,47 021-038-010| 25 95 80 5,00 022-038-010| 25 140 80 7,45 023-038-010
11 135,21 150,00| 25 50 90 3,27 1 021-038-011| 25 100 90 6,62 1 022-038-011| 25 150 90 9,73 1 023-038-011
12 147,22 162,00 25 50 102 4,09 021-038-012| 25 100 102 8,28 022-038-012| 25 150 102 | 12,24 023-038-012
13 159,18 174,20| 25 50 114 5,00 1 021-038-013| 25 100 114 | 10,13  022-038-013| 25 150 114 | 15,02  023-038-013
14 171,22 186,20| 25 50 128 6,09 021-038-014| 25 100 128 12,24 022-038-014( 25 150 128 | 18,16 023-038-014
15 183,26 198,20 25 50 140 6,84 1 021-038-015| 25 100 140 | 14,08 022-038-015| 25 150 140 | 21,09  023-038-015
16 195,30 210,30| 25 55 140 8,20 021-038-016| 25 100 140 18,95 022-038-016| 25 150 140 | 24,25 023-038-016
17 207,34 222,30 25 55 140 8,87 1 021-038-017| 25 100 150 | 17,80 022-038-017| 25 150 150 | 27,42 023-038-017
18 219,42 234,30| 25 55 140 9,59 021-038-018| 25 100 160 21,08 022-038-018| 25 150 160 | 32,12 023-038-018
19 231,49 246,50| 25 55 140 | 10,36 021-038-019| 25 100 160 | 23,26 022-038-019| 25 150 160 | 35,74 | 023-038-019
20 243,57 258,60| 25 55 140 11,16 021-038-020| 25 100 160 28,96 022-038-020| 25 150 160 39,57 023-038-020
21 255,65 270,60| 25 60 150 | 13,35 021-038-021| 25 100 160 | 28,01 022-038-021| 30 150 160 | 42,98 023-038-021
22 267,73 282,70| 25 60 150 14,24 021-038-022| 25 100 160 30,59 022-038-022| 30 150 160 47,25 023-038-022
23 279,80 294,80| 25 60 150 | 15,18 021-038-023| 25 100 160 | 33,29 022-038-023| 30 150 160 51,74 | 023-038-023
24 291,88 306,80 25 60 150 16,16 021-038-024| 25 100 160 39,95 022-038-024| 30 150 160 56,50 023-038-024
25 304,00 319,00 25 60 150 | 17,19 021-038-025| 25 100 160 | 43,06 022-038-025| 30 150 160 61,37 023-038-025
26 316,08 331,00 30 60 160 18,25 021-038-026| 30 100 160 43,50 022-038-026| 30 150 160 | 66,50 023-038-026
27 328,19 343,20| 30 60 160 | 19,37 021-038-027| 30 100 160 | 45,50 022-038-027| 30 150 160 | 71,88 023-038-027
28 340,27 355,20 30 60 160 20,52 021-038-028| 30 100 160 49,00 022-038-028| 30 150 160 | 77,45 023-038-028
29 352,38 367,30 30 60 160 | 21,72  021-038-029| 30 100 160 | 52,30 022-038-029| 30 150 160 | 83,50 1 023-038-029
30 364,50 379,50 30 60 160 | 22,97 021-038-030( 30 100 160 | 55,88  022-038-030( 30 150 160 | 89,28 023-038-030
32 388,69 403,70 30 60 160 | 25,59 1 021-038-032( 30 100 170 | 63,00  022-038-032( 40 150 170 101,97 023-038-032
33 400,81 415,80| 30 60 160 | 26,96 021-038-033( 30 100 170 | 67,10 022-038-033( 40 150 170 108,00 023-038-033
34 412,93 427,80 30 60 160 28,38 021-038-034| 30 100 170 | 71,20 022-038-034| 40 150 170 115,00 023-038-034
35 425,04 440,00 30 60 160 | 29,84 021-038-035( 30 100 170 75,50 022-038-035| 40 150 170 122,60 023-038-035
36 437,16 452,00 30 60 160 | 31,34 021-038-036| 30 100 170 | 79,90 022-038-036| 40 150 170 130,00 023-038-036
37 449,27 464,20 30 60 160 | 32,90 021-038-037( 30 100 170 84,43 022-038-037 = = = = =

38 461,39 476,20 30 60 160 | 38,28 021-038-038| 30 100 170 | 95,04 022-038-038 | 40 150 170 145,28 023-038-038
40 485,62 500,60 30 60 160 41,75 021-038-040| 30 100 170 98,80 022-038-040( 40 150 170 161,46 023-038-040
45 546,20 562,00 30 99 168 | 54,08 021-038-045| 40 133 180 132,50 022-038-045| 40 153 200 209,00 023-038-045
57 691,63 707,50| 30 99 168 83,94 021-038-057| 40 133 180 210,00 022-038-057| 40 153 200 337,60 023-038-057
76 921,98 939,00 40 118 178 140,54 021-038-076| 40 133 180 374,00 022-038-076| 40 155 200 608,00 023-038-076
95 1152,33 1169,00| 40 118 178 210,50 021-038-095 - - - - - - - - - -
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Kettenrdader nach I1ISO 606

| |
antriebssysteme
wir bewegen die welt

‘%* bf, bf;
Teilung 44,45 mm Zahnbreite Simplex bf, 29,4 mm 7‘
Lichte Weite 30,99 mm Zahnbreite Duplex bf, 88,4 mm I
Rollen g 27,94 mm Zahnbreite Triplex bf, 148,0 mm = _6[ < -6[ e | 5| <
o, S
s ¢
b -~ L L L
e
Simplex (28B-1) Duplex (28B-2) Triplex (28B-3)
Zahne- | Teilkreis | Kopf- | Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr. Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr. Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr.
zahl kreis rung lange rung lange rung lange
, ¢ do o dk gdl L ¢ dn ke ¢dl L ¢ dn ke ¢dl L ¢ dn ke
mm mm mm mm mm mm mm mm mm mm mm
8 116,15 132,00 25 70 74 2,86 021-044-008 25 120 74 4,8 | 022-044-008 30 180 74 7,0 | 023-044-008
9 129,96 | 148,40 25 70 88 4,00 | 021-044-009 25 120 88 6,7 | 022-044-009 30 180 88 9,9 | 023-044-009
10 143,85 162,30 25 70 100 5,18 021-044-010 25 120 100 8,8 022-044-010 30 180 100 13,1 023-044-010
11 157,77 176,30 25 70 112 6,51 | 021-044-011 25 120 112 11,2 1 022-044-011 30 180 112 16,7 1 023-044-011
12 171,74 189,30 25 70 125 8,04 021-044-012 25 120 125 13,9 022-044-012 30 180 125 20,8 023-044-012
13 185,75 204,20 25 70 130 8,88 | 021-044-013 25 120 130 16,3 1 022-044-013 30 180 130 24,7 1 023-044-013
14 199,76 218,20 25 70 130 | 12,35 021-044-014 25 120 130 18,8 022-044-014 30 180 130 29,0 023-044-014
15 213,79 232,30 25 70 145 | 10,77 1 021-044-015 30 120 145 22,6 | 022-044-015 30 180 145 34,6 | 023-044-015
16 227,84 246,30 30 75 160 | 17,43 021-044-016 30 120 160 26,5 022-044-016 30 180 160 40,4 | 023-044-016
17 | 241,90/ 260,00 30 75 160 | 16,09 021-044-017 30 120 160 29,7 | 022-044-017 30 180 160 45,8 | 023-044-017
18 255,98 274,00 30 75 160 | 20,00 021-044-018 30 120 160 33,2 022-044-018 30 180 160 51,8 023-044-018
19 270,06 289,00 30 75 160 | 18,56 021-044-019 30 120 180 38,2 | 022-044-019 30 180 180 58,1 ' 023-044-019
20 284,15 303,00 30 75 160 | 22,97 021-044-020 30 120 180 42,1  022-044-020 30 180 180 64,5 023-044-020
21 298,24 317,00 30 75 170 | 25,42 1 021-044-021 30 120 180 49,1 | 022-044-021 30 180 180 71,3 1 023-044-021
22 312,34 331,00 30 75 170 | 27,04 021-044-022 30 120 180 50,4 022-044-022 30 180 180 78,5 023-044-022
23 326,44 345,00 30 75 170 | 28,72  021-044-023 30 120 180 55,0 1 022-044-023 30 180 180 86,0 | 023-044-023
24 340,55 359,00 30 75 170 | 30,47 021-044-024 30 120 180 59,0 | 022-044-024 30 180 180 95,0 023-044-024
25 354,66 373,00 30 75 170 | 32,29 021-044-025 30 120 180 65,0 | 022-044-025 40 180 180 | 112,0 023-044-025
26 368,77 387,00 30 75 170 | 29,18 021-044-026 30 120 180 69,6 022-044-026 = = = = =
27 382,88 401,00 30 75 170 | 31,36 021-044-027 30 120 180 73,0 1 022-044-027 - - - - -
28 397,00 416,00 30 75 170 | 33,26 021-044-028 30 120 180 80,3 022-044-028 = = = = =
29 411,12 430,00 30 75 170 | 35,00 021-044-029 30 120 180 86,0 1 022-044-029 - - - - -
30 425,24 444,00 30 75 170 | 37,50 021-044-030 30 120 180 92,5 022-044-030 40 180 180 | 149,0 023-044-030
31 439,37 458,00 30 75 180 | 41,00 021-044-031 - - - - - - - - - -
32 453,49 472,00 30 75 180 @ 43,60 021-044-032 = = = = = = = = = =
33 | 467,62 486,00 30 75 180 | 46,00 021-044-033 - - - - - - - - - -
34 481,75 500,00 30 75 180 | 48,24 021-044-034 = = = = = = = = = =
35 495,88 514,00 30 75 180 | 50,57 021-044-035 30 120 200 | 127,0 022-044-035 - - - - -
36 510,01 529,00 30 75 180 | 53,20 021-044-036 = = = = = = = = = =
37 524,13 543,00 30 75 180 | 55,00 021-044-037 - - - - - - - - - -
38 538,27 557,00 30 75 180 | 58,50 021-044-038 30 120 200 | 150,0 022-044-038 40 180 200 @ 244,0 023-044-038
40 |566,54 585,00 30 75 180 | 64,00 021-044-040 30 120 200 | 167,0 | 022-044-040 40 180 200 | 271,1  023-044-040
45 637,22 656,00 30 75 180 @ 87,88 021-044-045 40 150 200 @ 218,0 022-044-045 40 209 200 | 352,6 023-044-045
57 806,90 825,00 40 123 180 |125,00 021-044-057 40 150 200 | 347,0 | 022-044-057 40 209 200 | 567,8 023-044-057
76 1075,62 1095,00( 40 123 180 215,50 021-044-076 40 150 200 | 615,0 022-044-076 40 217 200 1025,0 023-044-076
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wir bewegen die welt

Kettenrdader nach I1ISO 606
bf; bf, bfs

| o [
Teil Zah lex bf,

eilung 50,8 mm ahnbreite Simplex bf, 29,4 mm 7‘
Lichte Weite 30,99 mm Zahnbreite Duplex bf, 87,4 mm
R Zah ite Tri f.

ollen g 29,21 mm ahnbreite Triplex bf, 146,0 mm 5 -c"[ © '6[ = | L —— [°|°

o hﬁ :
%
P A - : - :
7 =

Simplex (32B-1) Duplex (32B-2) Triplex (32B-3)

Zéhne- | Teilkreis | Kopf- | Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr. Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr. Vorboh- | Gesamt- | Naben | Gewicht Artikel-Nr.
zahl kreis rung lange rung lange rung lange

¢ do g dk gdl
mm mm mm mm mm

-

¢ dn ¢dl L ¢ dn ¢dl L g dn

mm mm mm kg mm mm mm kg

8 132,74 153,20 25 80 82 4,2 1 021-050-008 | 30 120 82 6,7  022-050-008| 30 180 82 9,9  023-050-008
9 148,54 169,00 25 80 88 5,8 1 021-050-009| 30 120 88 9,1 1 022-050-009| 30 180 88 13,7 1 023-050-009
10 164,39 185,00| 25 80 104 7,6  021-050-010| 30 120 104 12,0 022-050-010( 30 180 104 18,0 023-050-010
11 180,31 200,80( 30 80 120 9,3 1021-050-011| 30 120 120 14,7 022-050-011| 30 180 120 22,2 023-050-011
12 196,29 216,80 30 80 133 10,9 021-050-012| 30 120 133 17,9 022-050-012| 30 180 133 27,2 023-050-012
13 212,29 232,80| 30 80 145 1,5 021-050-013| 30 120 145 21,7 1 022-050-013| 30 180 145 33,0 | 023-050-013
14 228,29 248,80 30 80 160 14,3 021-050-014( 30 120 160 25,0 022-050-014( 30 180 160 38,5 023-050-014
15 244,30 264,80 30 80 160 15,6 |1 021-050-015| 30 120 160 29,3 1 022-050-015| 30 180 160 45,0 1 023-050-015
16 260,40 280,90 30 90 160 20,2 021-050-016| 30 120 160 33,2 022-050-016| 30 180 160 51,5 023-050-016
17 276,46 296,90 30 90 170 21,4 | 021-050-017| 30 120 180 38,8 | 022-050-017| 30 180 180 61,5 023-050-017
18 292,55 313,00 30 90 170 22,9 021-050-018| 30 120 180 43,3 022-050-018 | 30 180 180 68,9 023-050-018
19 308,66 329,10| 30 90 170 24,6 1 021-050-019| 30 120 200 49,5 1 022-050-019| 30 180 200 76,7 | 023-050-019
20 324,71 345,20 30 90 180 28,5 021-050-020| 30 120 200 54,6 022-050-020| 30 180 200 85,0 1 023-050-020
21 340,82 361,30 30 90 180 30,4 | 021-050-021| 30 120 200 59,9 1 022-050-021| 40 180 200 94,0 1 023-050-021
22 356,98 377,50 30 90 180 32,3 021-050-022| 30 120 200 65,5 022-050-022| 40 180 200 | 101,0 023-050-022
23 373,08 393,60 30 90 180 35,1 | 021-050-023| 30 120 200 71,4 1 022-050-023| 40 180 200 | 113,0 023-050-023
24 389,18 409,70 30 90 180 34,4 021-050-024| 30 120 200 77,5 022-050-024| 40 180 200 | 122,5 023-050-024
25 405,33 425,80 30 90 180 43,6 1 021-050-025| 30 120 200 83,6 1 022-050-025| 40 180 200 | 134,0 | 023-050-025
26 421,44 441,90 30 90 180 41,1 1 021-050-026 | 30 120 200 90,7 022-050-026 = = = = =

27 437,59 458,10 30 90 180 43,0 1 021-050-027| 30 120 200 97,0 1 022-050-027 - - - - -

28 453,69 474,20 30 90 180 46,0 021-050-028| 30 120 200 | 105,0 022-050-028 = = = = =

29 469,85 492,00 30 90 180 49,0 1 021-050-029 - - - - - - - - - -

30 486,00 506,50 30 90 180 51,4 021-050-030| 30 120 200  115,0 022-050-030| 40 180 200  194,5 023-050-030
32 518,27 538,80 30 90 180 59,9 1 021-050-032 - - - - - - - - - -

35 566,71 589,50 30 90 180 69,2 | 021-050-035 - - - - - 40 180 200 @ 267,5 023-050-035
38 615,16 635,50 30 90 180 79,3 1 021-050-038| 30 120 200 | 193,4 022-050-038| 40 180 200 | 316,0 023-050-038
40 647,47 670,30 30 90 180 86,5 021-050-040| 40 120 200 | 214,5 022-050-040 = = = = =

45 1728,24751,00| 40 123 218 | 119,0 021-050-045| 40 148 220 | 282,5 022-050-045| 40 207 220 | 457,0 1 023-050-045
57 922,16 945,00| 40 123 218  176,0 021-050-057| 40 148 220  450,0 022-050-057 | 40 207 220 564,0 023-050-057
76 1229,27 1252,00| 40 123 218 | 294,0 021-050-076| 40 148 220 | 797,0 | 022-050-076| 40 216 238 1320,0 023-050-076
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Plate wheels according to ISO 606

Standard-Kettenradscheiben fiir das komplette iwis-Programm.
Standard plate wheels for the complete iwis product program.
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Plate wheels according to ISO 606
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bf;
e comm LSS g
nerath 2.8mm
i A
S| T T3 ©
Simplex (04B-1) Duplex (04B-2) Triplex (04B-3)
Zdhnezahl Teilkreis Kopfkreis | Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr.
Teeth Pitch circle Tip circle Pilot bore Weight Article no. Pilot bore Weight Article no. Pilot bore Weight Article no.
: | | e ok .
8 15,67 18,00 5 0,01 011-006-008
9 17,54 19,90 5 0,01 011-006-009
10 19,42 21,70 6 0,01 011-006-010
11 21,30 23,70 6 0,01 011-006-011
12 23,18 25,40 6 0,01 011-006-012
13 25,05 27,30 8 0,01 011-006-013
14 26,96 29,20 8 0,01 011-006-014
15 28,86 31,10 8 0,01 011-006-015
16 30,76 33,00 8 0,01 011-006-016
17 32,65 35,00 8 0,01 011-006-017
18 34,55 36,90 8 0,02 011-006-018
19 36,44 38,80 8 0,00 011-006-019
20 38,34 40,70 8 0,02 011-006-020
21 40,25 42,60 8 0,02 011-006-021
22 42,16 44,50 8 0,03 011-006-022
23 44,06 46,40 8 0,03 011-006-023
24 45,96 48,30 8 0,03 011-006-024
25 47,87 50,20 8 0,03 011-006-025
26 49,77 52,10 8 0,04 011-006-026
27 51,67 54,00 8 0,04 011-006-027
28 53,58 55,90 8 0,04 011-006-028
29 55,50 57,80 8 0,04 011-006-029
30 57,42 59,80 8 0,05 011-006-030
31 59,31 61,70 8 0,05 011-006-031
32 61,21 63,60 8 0,05 011-006-032
33 63,11 65,50 8 0,06 011-006-033
34 65,02 67,40 8 0,06 011-006-034
35 66,93 69,30 8 0,07 011-006-035
36 68,84 71,20 8 0,07 011-006-036
37 70,75 73,10 8 0,07 011-006-037
38 72,66 75,00 8 0,08 011-006-038
39 74,56 76,90 8 0,08 011-006-039
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Zdhnezahl Teilkreis Kopfkreis | Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr.

40 76,47 78,90 8 0,09 011-006-040
41 78,38 80,80 10 0,09 011-006-041
42 80,28 82,70 10 0,10 011-006-042
43 82,19 84,70 10 0,10 011-006-043
44 84,10 86,60 10 0,11 011-006-044
45 86,01 88,50 10 0,11 011-006-045
46 87,92 90,40 10 0,12 011-006-046
47 89,83 92,30 10 0,12 011-006-047
48 91,74 94,20 10 0,13 011-006-048
49 93,64 96,10 10 0,13 011-006-049
50 95,55 98,00 10 0,15 011-006-050
51 97,47 99,90 12 0,20 011-006-051
52 99,37 101,80 12 0,24 011-006-052
53 101,27 103,70 12 0,25 011-006-053
54 103,17 105,60 12 0,26 011-006-054
55 105,08 107,60 12 0,27 011-006-055
56 107,00 109,50 12 0,28 011-006-056
57 108,93 111,40 12 0,29 011-006-057
58 110,82 113,30 12 0,30 011-006-058
59 112,71 115,20 12 0,31 011-006-059
60 114,62 117,10 12 0,33 011-006-060
61 116,55 119,00 14 0,32 011-006-061
62 118,45 120,90 14 0,34 011-006-062
64 122,27 124,70 14 0,37 011-006-064
65 124,18 128,50 14 0,38 011-006-065
66 126,09 128,50 14 0,40 011-006-066
68 129,91 132,40 14 0,42 011-006-068
70 133,73 136,20 14 0,45 011-006-070
72 137,55 140,00 16 0,48 011-006-072
75 143,28 145,70 16 0,50 011-006-075
76 145,19 147,60 16 0,53 011-006-076
80 152,82 155,30 16 0,59 011-006-080
85 162,37 164,80 16 0,67 011-006-085
90 171,92 174,40 16 0,76 011-006-090
95 181,47 183,90 16 0,85 011-006-095
114 217,75 220,20 16 1,23 011-006-114
120 229,20 231,70 16 1,37 011-006-120
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Plate wheels according to ISO 606
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bf, bf,
Picn somm (T 2,8mm %
merwicth somm 8.3mm
i A |
S| T T° ° °| ©
I I 4
Simplex (05B-1) Duplex (05B-2) Triplex (05B-3)
Zdhnezahl Teilkreis Kopfkreis | Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr.
Teeth Pitch circle Tip circle Pilot bore Weight Article no. Pilot bore Weight Article no. Pilot bore Weight Article no.
R e e
8 20,90 23,40 6 0,01 011-008-008 6 0,01 012-008-008
9 23,39 25,90 6 0,01 011-008-009 6 0,01 012-008-009
10 25,89 28,40 8 0,01 011-008-010 8 0,01 012-008-010
11 28,39 31,00 8 0,01 011-008-011 8 0,02 012-008-011
12 30,91 33,70 8 0,01 011-008-012 8 0,03 012-008-012
13 33,42 36,70 8 0,02 011-008-013 8 0,04 012-008-013
14 39,95 39,20 8 0,02 011-008-014 8 0,05 012-008-014
15 38,48 41,70 8 0,02 011-008-015 8 0,06 012-008-015
16 41,01 44,20 8 0,02 011-008-016 10 0,07 012-008-016
17 43,53 46,70 8 0,03 011-008-017 10 0,08 012-008-017
18 46,07 49,20 8 0,03 011-008-018 10 0,09 012-008-018
19 48,61 51,70 8 0,04 011-008-019 10 0,10 012-008-019
20 51,14 54,20 8 0,04 011-008-020 10 0,12 012-008-020
21 53,67 57,20 8 0,04 011-008-021 10 0,13 012-008-021
22 56,21 59,40 8 0,05 011-008-022 10 0,14 012-008-022
23 58,75 62,20 8 0,05 011-008-023 10 0,16 012-008-023
24 61,29 64,70 8 0,06 011-008-024 10 0,17 012-008-024
25 63,83 67,20 8 0,06 011-008-025 10 0,18 012-008-025
26 66,37 69,70 10 0,00 011-008-026 12 0,20 012-008-026
27 68,91 72,30 10 0,07 011-008-027 12 0,22 012-008-027
28 71,45 74,70 10 0,08 011-008-028 12 0,23 012-008-028
29 73,99 77,20 10 0,09 011-008-029 12 0,24 012-008-029
30 76,53 80,20 10 0,09 011-008-030 12 0,25 012-008-030
31 79,08 82,70 10 0,10 011-008-031 12 0,26 012-008-031
32 81,61 85,20 10 0,11 011-008-032 12 0,27 012-008-032
33 84,16 87,70 10 0,00 011-008-033 12 0,30 012-008-033
34 86,70 90,20 10 0,12 011-008-034 12 0,32 012-008-034
35 89,24 92,70 10 0,13 011-008-035 12 0,36 012-008-035
36 91,79 95,20 10 0,14 011-008-036 12 0,38 012-008-036
37 94,33 97,70 10 0,14 011-008-037 12 0,40 012-008-037
38 96,88 100,20 10 0,15 011-008-038 12 0,42 012-008-038
39 99,42 102,70 10 0,00 011-008-039 12 0,44 012-008-039
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Zahnezahl Teilkreis Kopfkreis | Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr.

40 101,97 105,20 10 0,17 011-008-040 12 0,46 012-008-040
41 104,51 108,40 12 0,00 011-008-041 14 0,49 012-008-041
42 107,05 111,00 12 0,28 011-008-042 14 0,51 012-008-042
43 109,60 113,50 12 0,30 011-008-043 14 0,54 012-008-043
44 112,14 116,10 12 0,31 011-008-044 14 0,56 012-008-044
45 114,69 118,60 12 0,32 011-008-045 14 0,58 012-008-045
46 117,23 121,20 12 0,34 011-008-046 14 0,62 012-008-046
47 119,77 123,70 12 0,36 011-008-047 14 0,65 012-008-047
48 122,32 126,32 12 0,37 011-008-048 14 0,69 012-008-048
49 124,86 128,90 12 0,38 011-008-049 14 0,74 012-008-049
50 127,41 131,50 12 0,40 011-008-050 14 0,75 012-008-050
51 129,95 134,00 14 0,41 011-008-051 16 0,78 012-008-051
52 132,49 136,60 14 0,43 011-008-052 16 0,81 012-008-052
54 137,59 141,70 14 0,40 011-008-054 16 0,85 012-008-054
55 140,13 144,20 14 0,45 011-008-055 16 0,88 012-008-055
56 142,68 146,80 14 0,51 011-008-056 16 0,92 012-008-056
57 145,22 149,30 14 0,53 011-008-057 16 0,96 012-008-057
58 147,77 151,90 14 0,55 011-008-058 16 1,00 012-008-058
59 150,31 154,50 14 0,59 011-008-059 16 1,05 012-008-059
60 152,85 157,10 14 0,62 011-008-060 16 1,11 012-008-060
62 157,95 162,20 16 0,63 011-008-062 20 1,18 012-008-062
64 163,04 167,30 16 0,67 011-008-064 20 1,25 012-008-064
65 165,58 169,80 16 0,69 011-008-065 20 1,30 012-008-065
66 168,13 172,40 16 0,72 011-008-066 20 1,35 012-008-066
68 173,22 177,50 16 0,76 011-008-068 20 1,40 012-008-068
70 178,31 182,60 16 0,81 011-008-070 20 1,50 012-008-070
72 183,41 187,70 20 0,85 011-008-072 20 1,60 012-008-072
75 191,04 195,30 20 0,93 011-008-075 20 1,70 012-008-075
76 193,59 197,90 20 0,94 011-008-076 20 1,80 012-008-076
78 198,68 203,00 20 1,00 011-008-078 20 1,90 012-008-078
80 203,77 208,10 20 1,06 011-008-080 20 2,00 012-008-080
85 216,50 220,80 20 1,20 011-008-085 20 2,20 012-008-085
90 229,23 233,60 20 1,35 011-008-090 20 2,50 012-008-090
95 241,96 246,30 20 1,51 011-008-095 20 3,00 012-008-095
100 254,68 259,10 20 1,68 011-008-100 20 3,50 012-008-100
110 280,15 284,60 20 1,85 011-008-110 20 3,90 012-008-110
114 290,33 294,80 20 2,20 011-008-114 20 4,15 012-008-114
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Kettenradscheiben nach ISO 606

06B Plate wheels according to ISO 606

bf, bf, bf;
i oszsmm 5.3 mm % /
nerath szmm VT 1samm
Cllrs s3smm 25,6 mm
s| Jl<ls sl sS4 = 5
Y/ Iy
Simplex (06B-1) Duplex (06B-2) Triplex (06B-3)
Zdhnezahl Teilkreis Kopfkreis | Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr.
Teeth Pitch circle Tip circle Pilot bore Weight Article no. Pilot bore Weight Article no. Pilot bore Weight Article no.
¢do g dk gd1 gd1 gd1
‘ mm mm mm kg mm kg mm kg
8 24,89 28,00 6 0,01 011-009-008 6 0,03 012-009-008 6 0,04 013-009-008
9 27,85 31,00 7 0,02 011-009-009 8 0,04 012-009-009 8 0,06 013-009-009
10 30,82 34,00 7 0,02 011-009-010 8 0,05 012-009-010 10 0,08 013-009-010
11 33,80 37,00 8 0,03 011-009-011 10 0,06 012-009-011 10 0,09 013-009-011
12 36,80 40,00 8 0,03 011-009-012 10 0,09 012-009-012 10 0,12 013-009-012
13 39,80 43,00 8 0,04 011-009-013 10 0,10 012-009-013 10 0,15 013-009-013
14 42,80 46,30 8 0,05 011-009-014 10 0,12 012-009-014 12 0,19 013-009-014
15 45,81 49,30 8 0,06 011-009-015 10 0,14 012-009-015 12 0,22 013-009-015
16 48,82 52,30 10 0,06 011-009-016 12 0,16 012-009-016 12 0,26 013-009-016
17 51,83 55,30 10 0,07 011-009-017 12 0,19 012-009-017 12 0,30 013-009-017
18 54,85 58,30 10 0,08 011-009-018 12 0,21 012-009-018 12 0,35 013-009-018
19 57,87 61,30 10 0,09 011-009-019 12 0,24 012-009-019 12 0,39 013-009-019
20 60,89 64,30 10 0,11 011-009-020 12 0,27 012-009-020 12 0,44 013-009-020
21 63,91 68,00 10 0,12 011-009-021 12 0,31 012-009-021 14 0,48 013-009-021
22 66,93 71,00 10 0,13 011-009-022 12 0,34 012-009-022 14 0,54 013-009-022
23 69,95 73,50 10 0,14 011-009-023 12 0,38 012-009-023 14 0,59 013-009-023
24 72,97 77,00 10 0,16 011-009-024 12 0,41 012-009-024 14 0,66 013-009-024
25 76,00 80,00 10 0,16 011-009-025 12 0,45 012-009-025 14 0,72 013-009-025
26 79,02 83,00 10 0,18 011-009-026 12 0,48 012-009-026 14 0,79 013-009-026
27 82,04 86,00 10 0,20 011-009-027 12 0,53 012-009-027 14 0,86 013-009-027
28 85,07 89,00 10 0,21 011-009-028 12 0,57 012-009-028 14 0,93 013-009-028
29 88,09 92,00 10 0,23 011-009-029 12 0,62 012-009-029 14 1,01 013-009-029
30 91,12 94,70 10 0,25 011-009-030 12 0,67 012-009-030 14 1,09 013-009-030
31 94,15 98,30 12 0,27 011-009-031 14 0,71 012-009-031 16 1,17 013-009-031
32 97,17 101,30 12 0,28 011-009-032 14 0,77 012-009-032 16 1,26 013-009-032
33 100,20 104,30 12 0,30 011-009-033 14 0,82 012-009-033 16 1,34 013-009-033
34 103,23 107,30 12 0,32 011-009-034 14 0,87 012-009-034 16 1,44 013-009-034
35 106,26 110,40 12 0,34 011-009-035 14 0,93 012-009-035 16 1,53 013-009-035
36 109,29 113,40 12 0,36 011-009-036 14 0,99 012-009-036 16 1,61 013-009-036
37 112,32 116,40 12 0,38 011-009-037 14 1,05 012-009-037 16 1,71 013-009-037
38 115,34 119,50 12 0,41 011-009-038 14 1,11 012-009-038 16 1,81 013-009-038
39 118,37 122,50 12 0,43 011-009-039 14 1,18 012-009-039 16 1,90 013-009-039
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Zahnezahl Teilkreis Kopfkreis | Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr.
40 121,40 125,50 12 0,45 011-009-040 14 1,24 012-009-040 16 2,02 013-009-040
41 124,43 128,50 16 0,47 011-009-041 16 1,30 012-009-041 16 2,14 013-009-041
42 127,46 131,60 16 0,49 011-009-042 16 1,37 012-009-042 16 2,25 013-009-042
43 130,49 134,60 16 0,52 011-009-043 16 1,44 012-009-043 16 2,38 013-009-043
44 133,52 137,60 16 0,55 011-009-044 16 1,51 012-009-044 16 2,49 013-009-044
45 136,54 140,70 16 0,57 011-009-045 16 1,58 012-009-045 16 2,61 013-009-045
46 139,58 143,70 16 0,60 011-009-046 16 1,66 012-009-046 16 2,75 013-009-046
47 142,61 146,70 16 0,63 011-009-047 16 1,74 012-009-047 16 2,87 013-009-047
48 145,64 149,70 16 0,65 011-009-048 16 1,82 012-009-048 16 2,99 013-009-048
49 148,66 152,70 16 0,68 011-009-049 16 1,90 012-009-049 16 3,12 013-009-049
50 151,69 155,70 16 0,71 011-009-050 16 1,98 012-009-050 16 3,27 013-009-050
51 154,72 158,70 16 0,74 011-009-051 16 2,06 012-009-051 20 3,40 013-009-051
52 157,75 161,80 16 0,77 011-009-052 16 2,15 012-009-052 20 3,55 013-009-052
53 160,78 164,80 16 0,80 011-009-053 16 2,22 012-009-053 20 3,70 013-009-053
54 163,82 167,80 16 0,83 011-009-054 16 2,33 012-009-054 20 3,85 013-009-054
55 166,85 170,80 16 0,86 011-009-055 16 2,42 012-009-055 20 4,00 013-009-055
56 169,88 173,80 16 0,89 011-009-056 16 2,52 012-009-056 20 4,15 013-009-056
57 172,91 176,90 16 0,93 011-009-057 16 2,61 012-009-057 20 4,28 013-009-057
58 175,93 179,90 16 0,96 011-009-058 16 2,71 012-009-058 20 4,44 013-009-058
59 178,96 183,00 16 1,00 011-009-059 16 2,81 012-009-059 20 4,60 013-009-059
60 181,99 186,00 16 1,03 011-009-060 16 2,91 012-009-060 20 4,77 013-009-060
61 185,03 190,00 20 1,06 011-009-061 - - - - - -

62 188,06 192,10 20 1,10 011-009-062 20 3,09 012-009-062 20 5,00 013-009-062
63 191,09 197,00 20 1,17 011-009-063 - - - - - -

64 194,12 198,20 20 1,18 011-009-064 20 3,30 012-009-064 20 5,46 013-009-064
65 197,15 201,60 20 1,22 011-009-065 20 3,41 012-009-065 20 5,64 013-009-065
66 200,18 204,60 20 1,25 011-009-066 20 3,59 012-009-066 25 5,83 013-009-066
67 203,21 209,00 20 1,29 011-009-067 20 3,75 012-009-068 25 6,15 013-009-068
68 206,24 210,70 20 1,33 011-009-068 = = = = = =

69 209,27 215,00 20 1,41 011-009-069 - - - - - -

70 212,30 216,70 20 1,42 011-009-070 20 3,99 012-009-070 25 6,59 013-009-070
72 218,37 222,80 20 1,50 011-009-072 20 4,23 012-009-072 25 6,99 013-009-072
75 227,46 231,90 20 1,59 011-009-075 20 4,60 012-009-075 25 7,40 013-009-075
76 230,49 234,90 20 1,67 011-009-076 20 4,73 012-009-076 25 7,83 013-009-076
78 236,55 241,00 20 1,75 011-009-078 20 4,99 012-009-078 25 8,22 013-009-078
80 242,61 247,10 20 1,86 011-009-080 20 5,26 012-009-080 25 8,71 013-009-080
85 257,77 262,20 20 2,10 011-009-085 20 5,96 012-009-085 25 9,87 013-009-085
90 272,93 277,40 20 2,36 011-009-090 20 6,71 012-009-090 25 11,11 013-009-090
95 288,08 292,50 20 2,63 011-009-095 20 7,50 012-009-095 25 12,42 013-009-095
100 303,25 307,70 20 2,92 011-009-100 20 8,34 012-009-100 25 13,81 013-009-100
110 333,55 338,00 20 3,54 011-009-110 20 10,14 012-009-110 25 15,81 013-009-110
114 345,68 349,50 20 3,81 011-009-114 20 10,90 012-009-114 25 18,06 013-009-114
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Kettenradscheiben nach ISO 606

08B Plate wheels according to ISO 606

bf, bf, bf;
Picn 2zmm 72mm % /
merwicth rrsmm T 2uomm
Calers ssimm 350mm
s| Jl<ls sl sS4 = 5
Y/ Iy
Simplex (08B-1) Duplex (08B-2) Triplex (08B-3)
Zdhnezahl Teilkreis Kopfkreis | Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr.
Teeth Pitch circle Tip circle Pilot bore Weight Article no. Pilot bore Weight Article no. Pilot bore Weight Article no.
R e e
8 33,18 37,20 8 0,03 011-012-008 10 0,07 012-012-008 10 0,11 013-012-008
9 37,13 41,00 8 0,04 011-012-009 10 0,10 012-012-009 10 0,16 013-012-009
10 41,10 45,20 8 0,06 011-012-010 10 0,13 012-012-010 10 0,21 013-012-010
11 45,07 48,70 10 0,07 011-012-011 10 0,17 012-012-011 12 0,26 013-012-011
12 49,07 53,00 10 0,08 011-012-012 10 0,21 012-012-012 12 0,33 013-012-012
13 53,06 57,40 10 0,10 011-012-013 10 0,25 012-012-013 12 0,40 013-012-013
14 57,07 61,80 10 0,12 011-012-014 10 0,30 012-012-014 12 0,48 013-012-014
15 61,09 65,50 10 0,14 011-012-015 10 0,36 012-012-015 12 0,57 013-012-015
16 65,10 69,50 10 0,16 011-012-016 12 0,41 012-012-016 16 0,64 013-012-016
17 69,11 73,60 10 0,18 011-012-017 12 0,47 012-012-017 16 0,74 013-012-017
18 73,14 77,80 10 0,20 011-012-018 12 0,54 012-012-018 16 0,85 013-012-018
19 77,16 81,70 10 0,23 011-012-019 12 0,61 012-012-019 16 0,97 013-012-019
20 81,19 85,80 10 0,26 011-012-020 12 0,68 012-012-020 16 1,09 013-012-020
21 85,22 89,70 12 0,28 011-012-021 16 0,75 012-012-021 16 1,22 013-012-021
22 89,24 93,80 12 0,31 011-012-022 16 0,83 012-012-022 16 1,36 013-012-022
23 93,27 98,20 12 0,34 011-012-023 16 0,92 012-012-023 16 1,50 013-012-023
24 97,29 101,80 12 0,38 011-012-024 16 1,01 012-012-024 16 1,65 013-012-024
25 101,33 105,80 12 0,41 011-012-025 16 1,10 012-012-025 16 1,81 013-012-025
26 105,36 110,00 16 0,44 011-012-026 16 1,20 012-012-026 16 1,98 013-012-026
27 109,40 114,00 16 0,48 011-012-027 16 1,31 012-012-027 16 2,15 013-012-027
28 113,42 118,00 16 0,52 011-012-028 16 1,42 012-012-028 16 2,33 013-012-028
29 117,46 122,00 16 0,56 011-012-029 16 1,53 012-012-029 16 2,52 013-012-029
30 121,50 126,10 16 0,60 011-012-030 16 1,65 012-012-030 16 2,71 013-012-030
31 125,54 130,20 16 0,64 011-012-031 16 1,77 012-012-031 20 2,88 013-012-031
32 129,56 134,30 16 0,68 011-012-032 16 1,89 012-012-032 20 3,09 013-012-032
33 133,60 138,40 16 0,73 011-012-033 16 2,02 012-012-033 20 3,30 013-012-033
34 137,64 142,60 16 0,78 011-012-034 16 2,16 012-012-034 20 3,53 013-012-034
35 141,68 146,70 16 0,83 011-012-035 16 2,29 012-012-035 20 3,76 013-012-035
36 145,72 151,00 16 0,88 011-012-036 20 2,42 012-012-036 20 3,99 013-012-036
37 149,76 154,60 16 0,93 011-012-037 20 2,56 012-012-037 20 4,25 013-012-037
38 153,80 158,60 16 0,98 011-012-038 20 2,72 012-012-038 20 4,49 013-012-038
39 157,83 162,70 16 1,03 011-012-039 20 2,87 012-012-039 20 4,75 013-012-039
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Simplex (08B-1) Duplex (08B-2) Triplex (08B-3)

Zahnezahl Teilkreis Kopfkreis | Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr.
40 161,87 166,80 16 1,09 011-012-040 20 3,03 012-012-040 20 5,01 013-012-040
41 165,91 171,40 20 1,14 011-012-041 20 3,20 012-012-041 25 5,25 013-012-041
42 169,95 175,40 20 1,20 011-012-042 20 3,36 012-012-042 25 5,51 013-012-042
43 173,99 179,70 20 1,26 011-012-043 20 3,53 012-012-043 25 5,80 013-012-043
44 178,03 183,80 20 1,32 011-012-044 20 3,71 012-012-044 25 6,09 013-012-044
45 182,07 188,00 20 1,38 011-012-045 20 3,89 012-012-045 25 6,39 013-012-045
46 186,10 192,10 20 1,45 011-012-046 20 4,07 012-012-046 25 6,70 013-012-046
47 190,14 196,20 20 1,51 011-012-047 20 4,26 012-012-047 25 7,00 013-012-047
48 194,18 200,30 20 1,58 011-012-048 20 4,46 012-012-048 25 7,33 013-012-048
49 198,22 204,30 20 1,65 011-012-049 20 4,66 012-012-049 25 7,68 013-012-049
50 202,26 208,30 20 1,72 011-012-050 20 4,86 012-012-050 25 7,99 013-012-050
51 206,30 212,10 20 1,79 011-012-051 25 5,03 012-012-051 25 8,35 013-012-051
52 210,34 216,10 20 1,87 011-012-052 25 5,24 012-012-052 25 8,68 013-012-052
53 214,37 220,20 20 1,94 011-012-053 25 5,46 012-012-053 25 9,05 013-012-053
54 218,43 224,10 20 2,02 011-012-054 25 5,68 012-012-054 25 9,40 013-012-054
55 222,46 228,10 20 2,09 011-012-055 25 5,90 012-012-055 25 9,77 013-012-055
56 226,50 232,20 20 2,17 011-012-056 25 6,13 012-012-056 25 10,15 013-012-056
57 230,54 236,40 20 2,25 011-012-057 25 6,36 012-012-057 25 10,53 013-012-057
58 234,58 240,50 20 2,34 011-012-058 25 6,59 012-012-058 25 10,93 013-012-058
59 238,62 244,50 20 2,51 011-012-059 25 6,85 012-012-059 25 11,33 013-012-059
60 242,66 248,60 20 2,51 011-012-060 25 7,08 012-012-060 25 11,73 013-012-060
61 246,70 254,00 25 2,59 011-012-061 - - - - - -

62 250,75 256,90 25 2,67 011-012-062 25 7,60 012-012-062 25 12,10 013-012-062
63 254,78 262,00 25 2,73 011-012-063 - - - - - -

64 258,82 265,10 25 2,85 011-012-064 25 8,10 012-012-064 25 13,00 013-012-064
65 262,86 269,00 25 2,94 011-012-065 25 8,36 012-012-065 25 13,86 013-012-065
66 266,90 273,00 25 3,03 011-012-066 25 8,60 012-012-066 25 14,30 013-012-066
67 270,95 278,00 25 3,12 011-012-067 - - - - - -

68 274,99 281,00 25 3,22 011-012-068 25 9,20 012-012-068 25 15,22 013-012-068
69 279,03 286,00 25 3,32 011-012-069 - - - - - -

70 283,07 289,00 25 3,42 011-012-070 25 9,75 012-012-070 25 16,17 013-012-070
72 291,16 297,20 25 3,62 011-012-072 25 10,33 012-012-072 25 17,14 013-012-072
75 303,27 309,80 25 3,94 011-012-075 25 11,24 012-012-075 25 18,65 013-012-075
76 307,33 313,30 25 4,05 011-012-076 25 11,55 012-012-076 25 19,17 013-012-076
78 315,40 321,40 25 4,27 011-012-078 25 12,20 012-012-078 25 20,50 013-012-078
80 323,48 329,40 25 4,49 011-012-080 25 12,90 012-012-080 25 21,82 013-012-080
85 343,69 349,00 25 5,62 011-012-085 25 14,55 012-012-085 25 24,15 013-012-085
90 363,90 369,90 25 6,31 011-012-090 25 16,36 012-012-090 25 27,17 013-012-090
95 384,11 390,10 25 7,05 011-012-095 25 18,28 012-012-095 25 30,36 013-012-095
100 404,31 410,30 25 7,82 011-012-100 25 20,30 012-012-100 25 33,73 013-012-100
110 444,74 450,70 25 9,50 011-012-110 25 24,67 012-012-110 25 40,00 013-012-110
114 460,90 466,90 25 10,21 011-012-114 25 26,53 012-012-114 25 44,10 013-012-114
120 485,16 491,20 25 11,32 011-012-120 25 29,46 012-012-120 25 50,00 013-012-120
125 505,37 511,30 25 12,31 011-012-125 25 32,00 012-012-125 25 55,2 013-012-125
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Kettenradscheiben nach ISO 606

10B Plate wheels according to ISO 606

bf, bf, bf;
i wersmm 91 mm % /
nerath sesmm L, 25smm
Cllrs wogemm 42:1 mm
s| Jl<ls sl sS4 = 5
Y/ Iy
Simplex (10B-1) Duplex (10B-2) Triplex (10B-3)
Zdhnezahl Teilkreis Kopfkreis | Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr.
Teeth Pitch circle Tip circle Pilot bore Weight Article no. Pilot bore Weight Article no. Pilot bore Weight Article no.
: | e ok ok
8 41,48 47,00 10 0,06 011-015-008 10 0,15 012-015-008 12 0,23 013-015-008
9 46,42 52,60 10 0,09 011-015-009 10 0,21 012-015-009 12 0,32 013-015-009
10 51,37 57,50 10 0,11 011-015-010 10 0,27 012-015-010 12 0,44 013-015-010
11 56,34 63,00 10 0,14 011-015-011 12 0,34 012-015-011 12 0,55 013-015-011
12 61,34 68,00 10 0,17 011-015-012 12 0,42 012-015-012 12 0,67 013-015-012
13 66,32 73,00 10 0,20 011-015-013 12 0,51 012-015-013 12 0,81 013-015-013
14 71,34 78,00 10 0,23 011-015-014 12 0,60 012-015-014 12 0,97 013-015-014
15 76,36 83,00 10 0,27 011-015-015 12 0,70 012-015-015 12 1,14 013-015-015
16 81,37 88,00 12 0,31 011-015-016 12 0,82 012-015-016 16 1,29 013-015-016
17 86,39 93,00 12 0,36 011-015-017 12 0,94 012-015-017 16 1,49 013-015-017
18 91,42 98,30 12 0,41 011-015-018 12 1,06 012-015-018 16 1,70 013-015-018
19 96,45 103,30 12 0,46 011-015-019 12 1,20 012-015-019 16 1,92 013-015-019
20 101,49 108,40 12 0,51 011-015-020 12 1,34 012-015-020 16 2,15 013-015-020
21 106,52 113,40 12 0,57 011-015-021 16 1,48 012-015-021 16 2,40 013-015-021
22 111,52 118,00 12 0,62 011-015-022 16 1,64 012-015-022 16 2,66 013-015-022
23 116,58 123,40 12 0,69 011-015-023 16 1,80 012-015-023 16 2,94 013-015-023
24 121,62 128,30 12 0,75 011-015-024 16 1,98 012-015-024 16 3,23 013-015-024
25 126,66 134,00 12 0,82 011-015-025 16 2,16 012-015-025 16 3,53 013-015-025
26 131,70 139,00 16 0,88 011-015-026 16 2,33 012-015-026 20 3,81 013-015-026
27 136,75 144,00 16 0,95 011-015-027 16 2,53 012-015-027 20 4,13 013-015-027
28 141,78 148,70 16 1,03 011-015-028 16 2,74 012-015-028 20 4,48 013-015-028
29 146,83 153,80 16 1,11 011-015-029 16 2,96 012-015-029 20 4,83 013-015-029
30 151,87 158,80 16 1,19 011-015-030 16 3,18 012-015-030 20 5,20 013-015-030
31 156,92 163,90 16 1,28 011-015-031 20 3,41 012-015-031 20 5,60 013-015-031
32 161,95 168,90 16 1,36 011-015-032 20 3,66 012-015-032 20 5,97 013-015-032
33 167,00 174,50 16 1,45 011-015-033 20 3,90 012-015-033 20 6,38 013-015-033
34 172,10 179,00 16 1,55 011-015-034 20 4,16 012-015-034 20 6,80 013-015-034
35 177,10 184,10 16 1,64 011-015-035 20 4,42 012-015-035 20 7,23 013-015-035
36 182,15 189,10 20 1,73 011-015-036 20 4,70 012-015-036 25 7,62 013-015-036
37 187,20 194,20 20 1,83 011-015-037 20 4,98 012-015-037 25 8,08 013-015-037
38 192,24 199,10 20 1,94 011-015-038 20 5,26 012-015-038 25 8,55 013-015-038
39 197,29 204,20 20 2,05 011-015-039 20 5,56 012-015-039 25 9,04 013-015-039
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Zahnezahl Teilkreis Kopfkreis | Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr.
40 202,34 209,20 20 2,16 011-015-040 20 5,87 012-015-040 25 9,54 013-015-040
41 215,80 207,39 20 2,27 011-015-041 20 6,14 012-015-041 25 10,05 013-015-041
42 212,44 220,80 20 2,39 011-015-042 20 6,46 012-015-042 25 10,58 013-015-042
43 217,49 225,90 20 2,50 011-015-043 20 4,79 012-015-043 25 11,00 013-015-043
44 222,53 230,90 20 2,63 011-015-044 20 7,13 012-015-044 25 11,67 013-015-044
45 227,58 236,00 20 2,75 011-015-045 20 7,47 012-015-045 25 12,24 013-015-045
46 236,63 241,00 20 2,88 011-015-046 25 7,83 012-015-046 25 12,84 013-015-046
47 237,68 246,10 20 3,01 011-015-047 25 8,19 012-015-047 25 13,40 013-015-047
48 242,73 251,10 20 3,14 011-015-048 25 8,55 012-015-048 25 14,01 013-015-048
49 247,78 256,20 20 3,28 011-015-049 25 8,98 012-015-049 25 14,50 013-015-049
50 252,82 261,20 20 3,42 011-015-050 25 ©,52 012-015-050 25 15,27 013-015-050
51 257,87 266,30 20 3,56 011-015-051 25 9,80 012-015-051 25 15,88 013-015-051
52 262,92 270,40 20 3,70 011-015-052 25 10,11 012-015-052 25 16,57 013-015-052
53 267,97 276,40 20 3,85 011-015-053 25 10,52 012-015-053 25 17,00 013-015-053
54 273,03 281,40 20 4,00 011-015-054 25 10,94 012-015-054 25 17,50 013-015-054
55 278,08 286,50 20 4,15 011-015-055 25 11,36 012-015-055 25 18,62 013-015-055
56 283,13 291,50 25 4,30 011-015-056 25 11,80 012-015-056 25 19,30 013-015-056
57 288,18 296,60 25 4,46 011-015-057 25 12,20 012-015-057 25 20,06 013-015-057
58 293,23 301,60 25 4,62 011-015-058 25 12,68 012-015-058 25 21,00 013-015-058
59 298,27 306,70 25 4,78 011-015-059 25 13,00 012-015-059 25 21,60 013-015-059
60 303,32 311,70 25 4,95 011-015-060 25 13,61 012-015-060 25 22,31 013-015-060
61 308,38 317,00 25 5,15 011-015-061 - - - - - -

62 313,43 321,40 25 5,30 011-015-062 25 14,56 012-015-062 30 23,70 013-015-062
63 318,48 328,00 25 5,45 011-015-063 - - - - - -

64 323,53 331,50 25 5,65 011-015-064 25 15,30 012-015-064 30 25,43 013-015-064
65 328,58 336,50 25 5,83 011-015-065 25 16,05 012-015-065 30 26,26 013-015-065
66 333,63 341,60 25 6,01 011-015-066 25 16,57 012-015-066 30 27,50 013-015-066
68 343,74 351,70 25 6,40 011-015-068 25 17,60 012-015-068 30 28,50 013-015-068
70 353,84 361,80 25 6,79 011-015-070 25 18,70 012-015-070 30 30,61 013-015-070
72 363,95 371,90 25 7,19 011-015-072 25 19,81 012-015-072 30 32,45 013-015-072
75 379,09 387,10 25 7,81 011-015-075 25 21,54 012-015-075 30 34,75 013-015-075
76 384,16 392,10 25 8,02 011-015-076 25 22,14 012-015-076 30 36,27 013-015-076
78 394,25 402,20 25 8,46 011-015-078 25 23,25 012-015-078 30 38,00 013-015-078
80 404,35 412,30 25 8,90 011-015-080 25 24,60 012-015-080 30 40,30 013-015-080
85 429,62 437,60 30 10,06 011-015-085 30 28,00 012-015-085 30 45,00 013-015-085
90 454,88 462,80 30 11,30 011-015-090 30 31,25 012-015-090 30 51,32 013-015-090
95 480,14 488,50 30 12,61 011-015-095 30 34,90 012-015-095 30 57,32 013-015-095
100 505,40 513,40 30 13,99 011-015-100 30 38,75 012-015-100 30 63,50 013-015-100
110 555,92 563,90 30 17,00 011-015-110 30 46,00 012-015-110 30 78,00 013-015-110
114 576,13 584,10 30 19,99 011-015-114 30 50,6 012-015-114 30 83,15 013-015-114
120 606,44 614,80 30 20,18 011-015-120 30 56,2 012-015-120 30 91,00 013-015-120
125 631,71 639,70 30 24,08 011-015-125 30 61,0 012-015-125 30 100,29 013-015-125
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Kettenradscheiben nach ISO 606

12B Plate wheels according to ISO 606

bf, bf, bf;
i wosmm e btmm % /
nerath mesmm  (TEEENT 303mm
Cllrs ormm 49,8 mm
s| Jl<ls sl sS4 = 5
Y/ Iy
Simplex (12B-1) Duplex (12B-2) Triplex (12B-3)
Zdhnezahl Teilkreis Kopfkreis | Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr.
Teeth Pitch circle Tip circle Pilot bore Weight Article no. Pilot bore Weight Article no. Pilot bore Weight Article no.
: | e ok ok
8 49,78 57,60 12 0,12 011-019-008 12 0,26 012-019-008 12 0,31 013-019-008
9 55,70 62,00 12 0,15 011-019-009 12 0,36 012-019-009 12 0,57 013-019-009
10 61,64 69,00 12 0,20 011-019-010 12 0,47 012-019-010 12 0,74 013-019-010
11 67,61 75,00 14 0,24 011-019-011 14 0,59 012-019-011 16 0,91 013-019-011
12 73,60 81,50 14 0,29 011-019-012 14 0,73 012-019-012 16 1,13 013-019-012
13 79,59 87,50 14 0,35 011-019-013 14 0,88 012-019-013 16 1,38 013-019-013
14 85,61 93,60 14 0,41 011-019-014 14 1,02 012-019-014 16 1,64 013-019-014
15 91,63 99,80 14 0,48 011-019-015 14 1,20 012-019-015 16 1,93 013-019-015
16 97,65 105,50 14 0,55 011-019-016 16 1,39 012-019-016 16 2,20 013-019-016
17 103,67 111,50 14 0,63 011-019-017 16 1,60 012-019-017 16 2,54 013-019-017
18 109,71 118,00 14 0,71 011-019-018 16 1,81 012-019-018 16 2,89 013-019-018
19 115,75 124,20 14 0,80 011-019-019 16 2,05 012-019-019 16 3,27 013-019-019
20 121,78 129,70 14 0,89 011-019-020 16 2,29 012-019-020 16 3,67 013-019-020
21 127,82 136,00 16 0,99 011-019-021 16 2,53 012-019-021 20 4,10 013-019-021
22 133,86 141,80 16 1,09 011-019-022 16 2,80 012-019-022 20 4,55 013-019-022
23 139,90 149,00 16 1,20 011-019-023 16 3,09 012-019-023 20 5,02 013-019-023
24 145,94 153,90 16 1,31 011-019-024 16 3,39 012-019-024 20 5,51 013-019-024
25 152,00 160,00 16 1,43 011-019-025 16 3,70 012-019-025 20 6,02 013-019-025
26 158,04 165,90 16 1,56 011-019-026 20 4,03 012-019-026 20 6,56 013-019-026
27 164,09 172,30 16 1,68 011-019-027 20 4,38 012-019-027 20 7,12 013-019-027
28 170,13 178,00 16 1,82 011-019-028 20 4,73 012-019-028 20 7,71 013-019-028
29 176,19 184,10 16 1,96 011-019-029 20 5,10 012-019-029 20 8,31 013-019-029
30 182,25 190,50 16 2,10 011-019-030 20 5,49 012-019-030 20 8,94 013-019-030
31 188,31 196,30 20 2,24 011-019-031 20 5,88 012-019-031 25 9,52 013-019-031
32 194,35 203,30 20 2,39 011-019-032 20 6,30 012-019-032 25 10,19 013-019-032
33 200,40 209,30 20 2,55 011-019-033 20 6,72 012-019-033 25 10,89 013-019-033
34 206,46 214,60 20 2,71 011-019-034 20 7,25 012-019-034 25 11,61 013-019-034
35 212,52 221,00 20 2,88 011-019-035 20 7,61 012-019-035 25 12,35 013-019-035
36 218,58 226,80 20 3,06 011-019-036 25 7,98 012-019-036 25 13,11 013-019-036
37 224,64 232,90 20 3,23 011-019-037 25 8,47 012-019-037 25 13,90 013-019-037
38 230,69 239,00 20 3,42 011-019-038 25 8,96 012-019-038 25 14,71 013-019-038
39 236,75 245,10 20 3,61 011-019-039 25 9,47 012-019-039 25 15,54 013-019-039
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Zahnezahl Teilkreis Kopfkreis | Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr.
40 242,81 251,30 20 3,80 011-019-040 25 9,99 012-019-040 25 16,40 013-019-040
41 248,87 257,30 25 3,98 011-019-041 25 10,51 012-019-041 25 17,00 013-019-041
42 254,93 264,50 25 4,19 011-019-042 25 11,07 012-019-042 25 18,17 013-019-042
43 260,98 270,50 25 4,40 011-019-043 25 11,63 012-019-043 25 19,09 013-019-043
44 267,03 276,50 25 4,61 011-019-044 25 12,21 012-019-044 25 20,03 013-019-044
45 273,10 282,50 25 4,83 011-019-045 25 12,80 012-019-045 25 20,31 013-019-045
46 279,16 287,90 25 5,05 011-019-046 25 13,40 012-019-046 25 21,23 013-019-046
47 285,21 294,00 25 5,28 011-019-047 25 14,02 012-019-047 25 22,16 013-019-047
48 291,27 300,10 25 5,52 011-019-048 25 14,65 012-019-048 25 23,12 013-019-048
49 297,33 306,20 25 5,76 011-019-049 25 15,30 012-019-049 25 24,10 013-019-049
50 303,39 312,30 25 6,00 011-019-050 25 15,95 012-019-050 25 25,10 013-019-050
51 309,45 318,40 25 6,25 011-019-051 25 16,30 012-019-051 25 26,12 013-019-051
52 315,50 324,50 25 6,50 011-019-052 25 17,31 012-019-052 25 27,16 013-019-052
53 321,56 330,50 25 6,76 011-019-053 25 18,00 012-019-053 25 28,22 013-019-053
54 327,64 336,60 25 7,03 011-019-054 25 18,73 012-019-054 25 29,30 013-019-054
55 333,70 342,70 25 7,30 011-019-055 25 19,45 012-019-055 25 30,40 013-019-055
56 339,75 348,70 25 7557 011-019-056 25 20,20 012-019-056 30 31,45 013-019-056
57 345,81 355,40 25 7,85 011-019-057 25 20,95 012-019-057 30 32,59 013-019-057
58 351,87 361,50 25 8,13 011-019-058 25 21,72 012-019-058 30 33,75 013-019-058
59 357,93 367,50 25 8,41 011-019-059 25 22,40 012-019-059 30 34,93 013-019-059
60 363,99 373,00 25 8,72 011-019-060 25 23,30 012-019-060 30 36,13 013-019-060
61 370,16 381,00 25 9,00 011-019-061 - - - - - -

62 376,12 385,10 25 9,33 011-019-062 30 24,80 012-019-062 30 36,45 013-019-062
63 382,18 393,00 25 9,60 011-019-063 - - - - - -

64 388,24 397,20 25 9,95 011-019-064 30 26,62 012-019-064 30 38,85 013-019-064
65 394,29 403,20 25 10,27 011-019-065 30 27,48 012-019-065 30 40,08 013-019-065
66 400,35 409,20 30 10,63 011-019-066 30 28,30 012-019-066 30 41,33 013-019-066
68 412,49 421,40 30 11,24 011-019-068 30 29,00 012-019-068 30 43,89 013-019-068
70 424,60 433,60 30 11,92 011-019-070 30 32,01 012-019-070 30 46,52 013-019-070
72 436,74 447,00 30 12,63 011-019-072 30 33,92 012-019-072 30 55,6 013-019-072
75 454,91 463,90 30 13,72 011-019-075 30 36,88 012-019-075 30 58,6 013-019-075
76 460,99 469,90 30 14,01 011-019-076 30 37,90 012-019-076 30 62,1 013-019-076
78 473,10 482,10 30 14,86 011-019-078 30 39,99 012-019-078 30 65,1 013-019-078
80 485,22 494,20 30 15,65 011-019-080 30 42,10 012-019-080 30 69,0 013-019-080
85 515,55 524,50 30 17,70 011-019-085 30 47,66 012-019-085 30 78,1 013-019-085
90 545,86 554,80 30 19,87 011-019-090 30 53,4 012-019-090 30 87,8 013-019-090
95 576,17 585,10 30 22,18 011-019-095 30 59,8 012-019-095 30 98,0 013-019-095
100 606,47 615,40 30 24,60 011-019-100 30 66,4 012-019-100 30 108,9 013-019-100
110 667,11 676,10 30 29,84 011-019-110 30 81,0 012-019-110 30 136,0 013-019-110
114 691,36 700,60 30 32,07 011-019-114 30 86,7 012-019-114 30 142,2 013-019-114
120 727,74 736,7 30 35,58 011-019-120 30 96,0 012-019-120 30 157,8 013-019-120
125 758,05 768,1 30 38,63 011-019-125 30 104,5 012-019-125 30 171,4 013-019-125
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Kettenradscheiben nach ISO 606

168 Plate wheels according to ISO 606

bf, bf, bf;
i 2s40mm  TENEETILC 162mm % /
nerath wozmm  TEENNL e
Cllrs wsgsmm 79,6 mm
s| Jl<ls sl sS4 = 5
Y/ Iy
Simplex (16B-1) Duplex (16B-2) Triplex (16B-3)
Zdhnezahl Teilkreis Kopfkreis | Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr.
Teeth Pitch circle Tip circle Pilot bore Weight Article no. Pilot bore Weight Article no. Pilot bore Weight Article no.
: | e ok ok
8 66,37 77,00 12 0,30 011-025-008 16 0,71 012-025-008 20 1,13 013-025-008
9 74,27 85,00 12 0,40 011-025-009 16 0,97 012-025-009 20 1,56 013-025-009
10 82,19 93,00 15 0,51 011-025-010 16 1,27 012-025-010 20 2,05 013-025-010
11 90,14 99,50 15 0,63 011-025-011 20 1,57 012-025-011 20 2,53 013-025-011
12 98,14 109,00 15 0,77 011-025-012 20 1,94 012-025-012 20 3,15 013-025-012
13 106,12 117,00 15 0,92 011-025-013 20 2,36 012-025-013 20 3,84 013-025-013
14 114,15 125,00 15 1,08 011-025-014 20 2,81 012-025-014 20 4,59 013-025-014
15 122,17 133,00 15 1,26 011-025-015 20 3,31 012-025-015 20 5,40 013-025-015
16 130,20 141,00 19 1,43 011-025-016 20 3,84 012-025-016 30 6,16 013-025-016
17 138,22 149,00 19 1,64 011-025-017 20 4,41 012-025-017 30 7,11 013-025-017
18 146,28 157,00 19 1,85 011-025-018 20 5,01 012-025-018 30 8,11 013-025-018
19 154,33 165,20 19 2,08 011-025-019 20 5,66 012-025-019 30 9,18 013-025-019
20 162,38 173,20 19 2,32 011-025-020 20 6,34 012-025-020 30 10,38 013-025-020
21 170,43 181,20 20 2,58 011-025-021 25 7,00 012-025-021 30 11,44 013-025-021
22 178,48 189,30 20 2,84 011-025-022 25 7,76 012-025-022 30 12,55 013-025-022
23 186,53 197,50 20 3,13 011-025-023 25 8,56 012-025-023 30 13,71 013-025-023
24 194,59 205,50 20 3,42 011-025-024 25 9,40 012-025-024 30 14,92 013-025-024
25 202,66 213,50 20 3,73 011-025-025 25 10,28 012-025-025 30 16,19 013-025-025
26 210,72 221,60 20 4,05 011-025-026 25 11,19 012-025-026 30 17,50 013-025-026
27 218,79 229,60 20 4,38 011-025-027 25 12,15 012-025-027 30 18,87 013-025-027
28 226,85 237,70 20 4,73 011-025-028 25 13,37 012-025-028 30 20,29 013-025-028
29 234,92 245,80 20 5,09 011-025-029 25 14,35 012-025-029 30 21,76 013-025-029
30 243,00 254,00 20 5,46 011-025-030 25 15,37 012-025-030 30 24,44 013-025-030
31 251,08 262,00 25 5,82 011-025-031 25 16,42 012-025-031 30 26,09 013-025-031
32 259,13 270,00 25 6,22 011-025-032 25 17,50 012-025-032 30 27,79 013-025-032
33 267,21 278,50 25 6,63 011-025-033 25 18,61 012-025-033 30 29,56 013-025-033
34 275,28 287,00 25 7,06 011-025-034 25 19,77 012-025-034 30 31,37 013-025-034
35 283,36 296,20 25 7,49 011-025-035 25 20,95 012-025-035 30 33,24 013-025-035
36 291,44 304,60 25 7,95 011-025-036 25 22,17 012-025-036 30 35,17 013-025-036
37 299,51 312,60 25 8,41 011-025-037 25 23,43 012-025-037 30 37,14 013-025-037
38 307,59 320,70 25 8,89 011-025-038 25 24,72 012-025-038 30 39,18 013-025-038
39 315,67 328,80 25 9,38 011-025-039 25 26,04 012-025-039 30 41,26 013-025-039
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Zahnezahl Teilkreis Kopfkreis | Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr.
40 323,73 336,90 25 9,88 011-025-040 25 27,40 012-025-040 30 43,40 013-025-040
41 331,82 345,60 25 10,40 011-025-041 25 28,79 012-025-041 30 45,60 013-025-041
42 339,90 353,70 25 10,92 011-025-042 25 30,22 012-025-042 30 47,85 013-025-042
43 347,98 361,70 25 11,47 011-025-043 25 31,68 012-025-043 30 50,2 013-025-043
44 356,06 369,80 25 12,02 011-025-044 25 33,18 012-025-044 30 52,5 013-025-044
45 364,12 377,10 25 12,60 011-025-045 25 34,70 012-025-045 - - -

46 372,21 385,20 25 13,17 011-025-046 30 36,20 012-025-046 30 57,4 013-025-046
47 380,29 394,10 25 13,76 011-025-047 30 37,80 012-025-047 - - -

48 388,36 401,30 25 14,37 011-025-048 30 39,43 012-025-048 30 62,5 013-025-048
49 396,44 410,20 25 14,99 011-025-049 - - - - - -

50 404,52 417,40 25 15,63 011-025-050 30 44,70 012-025-050 30 67,8 013-025-050
51 412,60 425,50 30 16,25 011-025-051 30 46,51 012-025-051 40 70,5 013-025-051
52 420,67 433,60 30 16,90 011-025-052 30 48,36 012-025-052 40 73,3 013-025-052
53 428,76 443,00 30 17,58 011-025-053 - - - - - -

54 436,85 450,60 30 18,26 011-025-054 = = = = = =

55 444,93 457,90 30 19,56 011-025-055 30 54,1 012-025-055 40 82,0 013-025-055
56 453,02 468,00 30 20,28 011-025-056 30 56,1 012-025-056 0,0

57 461,07 474,00 30 21,01 011-025-057 30 58,1 012-025-057 40 88,1 013-025-057
58 469,16 484,00 30 21,76 011-025-058 = = = = 0,0 =

59 477,25 491,00 30 22,51 011-025-059 - - - - 0,0 -

60 485,32 498,30 30 23,29 011-025-060 30 64,5 012-025-060 40 97,6 013-025-060
61 493,41 508,00 30 24,07 011-025-061 - - - - - -

62 501,50 515,30 30 24,87 011-025-062 30 68,8 012-025-062 = = =

63 509,57 524,00 30 25,68 011-025-063 - - - - - -

64 517,65 532,00 30 26,50 011-025-064 = = = = = =

65 525,73 538,80 30 27,07 011-025-065 30 76,5 012-025-065 40 114,5 013-025-065
66 533,82 548,00 30 27,91 011-025-066 = = = = = =

68 549,98 562,90 30 29,63 011-025-068 30 83,7 012-025-068 40 125,3 013-025-068
70 566,14 579,20 30 31,40 011-025-070 30 88,7 012-025-070 40 132,8 013-025-070
72 582,32 595,40 30 33,23 011-025-072 30 93,9 012-025-072 40 140,5 013-025-072
75 606,55 619,70 30 36,06 011-025-075 30 101,9 012-025-075 40 152,4 013-025-075
76 614,65 627,00 30 37,03 011-025-076 30 104,6 012-025-076 40 156,5 013-025-076
78 630,80 644,60 30 39,01 011-025-078 = = = = = =

80 646,96 660,00 30 41,04 011-025-080 30 115,9 012-025-080 40 173,4 013-025-080
85 687,40 699,90 30 46,34 011-025-085 30 130,9 012-025-085 40 195,8 013-025-085
90 727,81 740,30 30 52,0 011-025-090 30 146,8 012-025-090 40 219,5 013-025-090
95 768,22 781,10 30 57,9 011-025-095 30 163,6 012-025-095 40 244,6 013-025-095
100 808,63 821,10 30 64,2 011-025-100 30 181,3 012-025-100 40 271,0 013-025-100
110 889,48 902,00 30 77,6 011-025-110 30 219,4 012-025-110 40 327,9 013-025-110
114 921,81 934,30 30 83,4 011-025-114 40 240,4 012-025-114 40 352,2 013-025-114
120 970,33 982,80 30 92,4 011-025-120 40 266,4 012-025-120 40 390,2 013-025-120
125 1010,73 | 1023,20 30 100,3 011-025-125 40 289,1 012-025-125 40 423,4 013-025-125
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Kettenradscheiben nach ISO 606

20B Plate wheels according to ISO 606

bf, bf, bf;
i sizsmm (NS 18smm % /
nerath wsemm TV sasmm
Cllrs wosmm 91,0 mm
s| Jl<ls sl sS4 = 5
Y/ Iy
Simplex (20B-1) Duplex (20B-2) Triplex (20B-3)
Zdhnezahl Teilkreis Kopfkreis | Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr.
Teeth Pitch circle Tip circle Pilot bore Weight Article no. Pilot bore Weight Article no. Pilot bore Weight Article no.
: | e ok ok
8 82,96 98,10 16 0,55 011-031-008 20 2,1 012-031-008 20 3,3 013-031-008
9 92,84 108,00 16 0,73 011-031-009 20 2,6 012-031-009 20 4,1 013-031-009
10 102,74 117,90 16 0,93 011-031-010 20 3,2 012-031-010 20 5,0 013-031-010
11 112,68 127,80 20 1,14 011-031-011 20 3,9 012-031-011 20 6,1 013-031-011
12 122,68 137,80 20 1,38 011-031-012 20 4,6 012-031-012 20 7,2 013-031-012
13 132,65 147,80 20 1,65 011-031-013 20 5,4 012-031-013 20 8,4 013-031-013
14 142,68 157,80 20 1,94 011-031-014 20 6,2 012-031-014 20 9,7 013-031-014
15 152,72 167,90 20 2,26 011-031-015 20 7,2 012-031-015 20 11,2 013-031-015
16 162,75 177,90 20 2,60 011-031-016 25 8,1 012-031-016 25 12,7 013-031-016
17 172,78 187,90 20 2,96 011-031-017 25 9,2 012-031-017 25 14,3 013-031-017
18 182,85 198,00 20 3,35 011-031-018 25 10,3 012-031-018 25 16,0 013-031-018
19 192,91 208,10 20 3,76 011-031-019 25 11,4 012-031-019 25 17,8 013-031-019
20 202,98 218,10 20 4,19 011-031-020 25 12,7 012-031-020 25 19,7 013-031-020
21 213,04 228,20 25 4,62 011-031-021 25 13,9 012-031-021 25 21,7 013-031-021
22 223,11 238,30 25 5,10 011-031-022 25 15,3 012-031-022 25 23,8 013-031-022
23 233,17 248,30 25 5,60 011-031-023 25 16,7 012-031-023 25 26,0 013-031-023
24 243,23 258,40 25 6,12 011-031-024 25 18,2 012-031-024 25 28,3 013-031-024
25 253,33 268,50 25 6,67 011-031-025 25 19,7 012-031-025 25 30,7 013-031-025
26 263,40 278,60 25 7,22 011-031-026 25 21,3 012-031-026 25 33,2 013-031-026
27 273,48 288,60 25 7,88 011-031-027 25 23,0 012-031-027 25 35,8 013-031-027
28 283,56 298,70 25 8,43 011-031-028 25 24,7 012-031-028 25 38,5 013-031-028
29 293,65 308,80 25 9,07 011-031-029 25 26,5 012-031-029 25 41,3 013-031-029
30 303,75 318,90 25 9,74 011-031-030 25 27,8 012-031-030 25 44,2 013-031-030
31 313,85 329,00 25 11,15 011-031-031 25 29,6 012-031-031 30 49,37 013-031-031
32 323,91 339,10 25 11,88 011-031-032 25 31,6 012-031-032 30 52,6 013-031-032
33 334,01 349,20 25 12,63 011-031-033 25 33,6 012-031-033 30 55,9 013-031-033
34 344,10 359,30 25 13,41 011-031-034 25 35,6 012-031-034 30 59,4 013-031-034
35 354,20 369,40 25 14,21 011-031-035 25 37,7 012-031-035 30 62,9 013-031-035
36 364,30 379,50 25 15,03 011-031-036 30 39,9 012-031-036 30 66,5 013-031-036
37 374,39 389,50 25 15,88 011-031-037 30 42,2 012-031-037 30 70,3 013-031-037
38 384,49 399,60 25 16,75 011-031-038 30 44,5 012-031-038 30 74,1 013-031-038
39 394,59 409,70 25 17,64 011-031-039 30 46,8 012-031-039 30 78,1 013-031-039
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Zahnezahl Teilkreis Kopfkreis | Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr.
40 404,66 419,80 25 18,55 011-031-040 30 49,3 012-031-040 30 82,1 013-031-040
41 414,78 430,70 30 19,49 011-031-041 - - - - - -

42 424,88 440,00 30 20,45 011-031-042 30 55,5 012-031-042 40 90,5 013-031-042
43 434,97 450,90 30 21,43 011-031-043 - - - - - -
44 445,07 461,00 30 22,44 011-031-044 = = = = = =
45 455,17 470,30 30 23,47 011-031-045 30 63,7 012-031-045 40 105,0 013-031-045
46 465,26 480,40 30 24,52 011-031-046 30 66,6 012-031-046 40 109,8 013-031-046
47 475,35 493,00 30 25,60 011-031-047 - - - - - -
48 485,46 500,60 30 26,70 011-031-048 30 72,5 012-031-048 40 119,5 013-031-048
49 495,55 514,00 30 27,82 011-031-049 - - - - - -
50 505,65 520,80 30 28,97 011-031-050 30 78,7 012-031-050 40 129,6 013-031-050
51 515,75 534,00 30 30,14 011-031-051 - - - - - -
52 525,84 541,00 30 31,33 011-031-052 30 85,1 012-031-052 40 140,2 013-031-052
53 535,95 554,00 30 32,54 011-031-053 - - - - - -
54 546,05 564,00 30 33,78 011-031-054 = = = = = =
55 556,16 571,30 30 35,04 011-031-055 30 100,3 012-031-055 40 160,3 013-031-055
56 566,25 584,00 30 36,33 011-031-056 = = = = = =
57 576,36 591,50 30 37,64 011-031-057 30 104,4 012-031-057 40 172,2 013-031-057
58 586,45 605,00 30 38,97 011-031-058 = = = = = =
59 596,56 615,00 30 40,32 011-031-059 - - - - - -
60 606,65 621,80 30 41,70 011-031-060 30 115,7 012-031-060 40 190,7 013-031-060
62 626,86 645,00 30 44,52 011-031-062 - - - - - -
64 647,06 663,00 30 47,44 011-031-064 = = = = = =
65 657,16 672,30 30 48,93 011-031-065 30 135,8 012-031-065 40 226,2 013-031-065
66 667,27 686,00 30 50,5 011-031-066 = = = = = =
68 687,48 706,00 30 53,6 011-031-068 - - - - - -
70 707,67 722,80 30 56,7 011-031-070 30 157,4 012-031-070 40 262,4 013-031-070
72 727,90 743,80 30 60,0 011-031-072 - - - - - -
75 758,19 774,20 30 65,1 011-031-075 = = = = = =
76 768,32 783,50 30 66,9 011-031-076 30 188,5 012-031-076 40 312,6 013-031-076
80 808,72 823,90 30 74,1 011-031-080 30 208,9 012-031-080 40 346,3 013-031-080
85 859,25 875,20 30 83,7 011-031-085 - - - - - -
90 909,76 925,70 30 93,8 011-031-090 - - - - - -
95 960,28 975,20 30 104,5 011-031-095 30 294,5 012-031-095 40 488,3 013-031-095
100 1010,79  1026,70 30 115,8 011-031-100 = = = = = =
114 1152,26 | 1167,40 30 150,5 011-031-114 30 433,2 012-031-114 40 717,9 013-031-114
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Kettenradscheiben nach ISO 606

24B Plate wheels according to ISO 606

bf, bf, bf;
i wimm NN 24tmm % /
nerath 2samm VT 72.0mm
Cllrs s4mm VTS 1203mm
s| Jl<ls sl sS4 = 5
Y/ Iy
Simplex (24B-1) Duplex (24B-2) Triplex (24B-3)
Zdhnezahl Teilkreis Kopfkreis | Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr.
Teeth Pitch circle Tip circle Pilot bore Weight Article no. Pilot bore Weight Article no. Pilot bore Weight Article no.
: | e ok ok
8 99,55 115,00 20 1,00 011-038-008 25 2,31 012-038-008 25 3,67 013-038-008
9 111,40 126,40 20 1,32 011-038-009 25 3,18 012-038-009 25 5,10 013-038-009
10 123,29 138,00 20 1,70 011-038-010 25 4,19 012-038-010 25 6,75 013-038-010
11 135,21 150,00 20 2,07 011-038-011 25 5,33 012-038-011 25 8,42 013-038-011
12 147,22 162,00 20 2,53 011-038-012 25 6,59 012-038-012 25 10,50 013-038-012
13 159,18 174,20 20 3,03 011-038-013 25 7,99 012-038-013 25 12,81 013-038-013
14 171,22 186,20 20 3,58 011-038-014 25 9,52 012-038-014 25 15,33 013-038-014
15 183,26 198,20 20 4,16 011-038-015 25 11,18 012-038-015 25 18,08 013-038-015
16 195,30 210,30 25 4,80 011-038-016 25 12,85 012-038-016 25 21,04 013-038-016
17 207,34 222,30 25 5,47 011-038-017 25 14,77 012-038-017 25 24,22 013-038-017
18 219,42 234,30 25 6,19 011-038-018 25 16,82 012-038-018 25 27,61 013-038-018
19 231,49 246,50 25 6,95 011-038-019 25 19,00 012-038-019 25 31,23 013-038-019
20 243,57 258,60 25 7,76 011-038-020 25 21,31 012-038-020 25 35,80 013-038-020
21 255,65 270,60 25 8,57 011-038-021 25 23,61 012-038-021 30 38,60 013-038-021
22 267,73 282,70 25 9,46 011-038-022 25 25,90 012-038-022 30 42,87 013-038-022
23 279,80 294,80 25 10,40 011-038-023 25 28,29 012-038-023 30 47,36 013-038-023
24 291,88 306,80 25 12,57 011-038-024 25 30,78 012-038-024 30 52,1 013-038-024
25 304,00 319,00 25 13,63 011-038-025 25 33,40 012-038-025 30 57,0 013-038-025
26 316,08 331,00 30 14,74 011-038-026 30 36,10 012-038-026 30 62,1 013-038-026
27 328,19 343,20 30 15,89 011-038-027 30 41,77 012-038-027 30 67,5 013-038-027
28 340,27 355,20 30 17,08 011-038-028 30 44,90 012-038-028 30 75,0 013-038-028
29 352,38 367,30 30 18,32 011-038-029 30 48,16 012-038-029 30 80,5 013-038-029
30 364,50 379,50 30 19,60 011-038-030 30 51,5 012-038-030 40 86,1 013-038-030
31 376,62 391,60 30 20,93 011-038-031 40 55,0 012-038-031 40 91,9 013-038-031
32 388,69 403,70 30 22,29 011-038-032 40 58,6 012-038-032 40 97,9 013-038-032
33 400,81 415,80 30 23,70 011-038-033 40 62,3 012-038-033 40 104,1 013-038-033
34 412,93 427,80 30 25,16 011-038-034 40 66,1 012-038-034 40 110,5 013-038-034
35 425,04 440,00 30 26,66 011-038-035 40 70,1 012-038-035 40 117,1 013-038-035
36 437,16 452,00 30 28,20 011-038-036 40 75,8 012-038-036 40 123,9 013-038-036
37 449,26 470,00 30 29,78 011-038-037 40 80,1 012-038-037 - - -
38 461,39 476,20 30 31,42 011-038-038 40 84,5 012-038-038 40 141,1 013-038-038
39 473,49 495,00 30 33,09 011-038-039 40 88,9 012-038-039 - - -
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Zahnezahl Teilkreis Kopfkreis | Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr.
40 485,62 500,60 30 34,80 011-038-040 40 94,6 012-038-040 40 159,8 013-038-040
41 497,72 519,00 30 36,56 011-038-041 - - - - - -

42 509,85 524,70 30 38,36 011-038-042 40 104,3 012-038-042 40 176,2 013-038-042
43 521,97 536,80 30 40,21 011-038-043 - - - 40 184,6 013-038-043
44 534,07 556,00 30 42,10 011-038-044 40 114,4 012-038-044 = = =
45 546,20 561,20 30 44,03 011-038-045 40 119,7 012-038-045 40 202,2 013-038-045
46 558,32 573,30 30 46,01 011-038-046 40 125,1 012-038-046 40 211,3 013-038-046
47 570,42 592,00 30 48,02 011-038-047 40 130,6 012-038-047 - - -
48 582,55 597,40 30 50,1 011-038-048 40 139,2 012-038-048 40 230,0 013-038-048
49 594,66 616,00 30 52,2 011-038-049 - - - - - -
50 606,78 621,70 30 53,3 011-038-050 40 151,0 012-038-050 40  255,0 013-038-050
51 618,90 641,00 30 55,4 011-038-051 - - - - - -
52 631,02 653,00 30 57,6 011-038-052 40 163,3 012-038-052 = = =
53 643,14 665,00 30 59,8 011-038-053 - - - - - -
54 655,26 670,20 30 62,1 011-038-054 = = = = = =
55 667,40 682,30 30 64,4 011-038-055 40 182,7 012-038-055 40 308,5 013-038-055
56 679,51 701,00 30 66,8 011-038-056 = = = = = =
57 691,73 706,50 30 69,2 011-038-057 40 198,3 012-038-057 40 331,4 013-038-057
58 703,75 726,00 30 71,6 011-038-058 = = = = = =
59 715,87 738,00 30 74,1 011-038-059 - - - - - -
60 727,97 742,80 30 76,7 011-038-060 40 219,7 012-038-060 40 367,0 013-038-060
62 752,23 774,00 40 81,9 011-038-062 - - - - - -
64 776,48 793,50 40 87,2 011-038-064 = = = = = =
65 788,59 803,40 40 90,0 011-038-065 40 260,5 012-038-065 40 430,7 013-038-065
66 800,72 823,00 40 92,7 011-038-066 = = = = = =
68 824,97 847,00 40 98,5 011-038-068 - - - - - -
70 849,22 871,00 40 104,3 011-038-070 = = = 40 504,8 013-038-070
72 873,48 890,50 40 110,4 011-038-072 - - - - - -
75 909,83 926,50 40 119,8 011-038-075 = = = = = =
76 921,98 936,90 40 123,0 011-038-076 40 358,1 012-038-076 40 595,0 013-038-076
80 970,44 987,50 40 136,2 011-038-080 = = = = = =
85 1031,10 | 1048,00 40 153,8 011-038-085 - - - - - -
95 1152,33 | 1167,30 40 192,1 011-038-095 40 585,7 012-038-095 40 929,6 013-038-095
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Kettenradscheiben nach ISO 606

28B Plate wheels according to ISO 606

bf, bf, bf;
i wwsmm e 2%4mm % /
e somm SO g
Calers zzomm VTN somm
s| s S| 34 = S| =
Y/ Iy
Simplex (28B-1) Duplex (28B-2) Triplex (28B-3)
Zdhnezahl Teilkreis Kopfkreis | Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr.
Teeth Pitch circle Tip circle Pilot bore Weight Article no. Pilot bore Weight Article no. Pilot bore Weight Article no.
¢do ¢ dk gd1 gd1 gd1
‘ mm mm mm kg mm kg mm kg
8 116,15 132,00 25 1,71 011-044-008 25 4,0 012-044-008 25 6,39 013-044-008
129,96 148,40 25 2,26 011-044-009 25 5,5 012-044-009 25 8,8 013-044-009
10 143,85 162,30 25 2,88 011-044-010 25 7,2 012-044-010 25 11,6 013-044-010
11 157,77 176,30 25 3,93 011-044-011 25 8,9 012-044-011 30 14,4 013-044-011
12 171,74 189,30 25 4,66 011-044-012 25 11,2 012-044-012 30 18,0 013-044-012
13 185,75 204,20 25 5,46 011-044-013 25 13,0 012-044-013 30 21,8 013-044-013
14 199,76 218,20 25 6,31 011-044-014 25 16,2 012-044-014 30 26,1 013-044-014
15 213,79 232,30 25 7,23 011-044-015 25 18,5 012-044-015 30 30,6 013-044-015
16 227,84 246,30 30 8,21 011-044-016 30 21,0 012-044-016 30 35,6 013-044-016
17 241,90 260,00 30 9,26 011-044-017 30 23,7 012-044-017 30 40,9 013-044-017
18 255,98 274,00 30 10,37 011-044-018 30 26,6 012-044-018 30 46,6 013-044-018
19 270,06 289,00 30 11,54 011-044-019 30 31,2 012-044-019 30 52,6 013-044-019
20 284,15 303,00 30 12,78 011-044-020 30 34,5 012-044-020 30 59,1 013-044-020
21 298,24 317,00 30 14,08 011-044-021 30 40,0 012-044-021 30 65,2 013-044-021
22 312,34 331,00 30 15,45 011-044-022 30 44,3 012-044-022 30 70,7 013-044-022
23 326,44 345,00 30 16,87 011-044-023 30 48,8 012-044-023 30 79,9 013-044-023
24 340,55 359,00 30 18,37 011-044-024 30 49,6 012-044-024 30 84,1 013-044-024
25 354,66 373,00 30 19,92 011-044-025 30 58,5 012-044-025 40 96,0 013-044-025
26 368,77 387,00 30 21,54 011-044-026 30 63,3 012-044-026 40 101,0 013-044-026
27 382,88 401,00 30 23,22 011-044-027 30 67,5 012-044-027 40 108,9 013-044-027
28 397,00 416,00 30 24,97 011-044-028 30 74,3 012-044-028 40 117,1 013-044-028
29 411,12 430,00 30 26,77 011-044-029 30 86,2 012-044-029 - - -
30 425,24 444,00 30 28,65 011-044-030 30 90,0 012-044-030 40 142,7 013-044-030
31 439,37 464,00 30 30,58 011-044-031 - - - - - -
32 453,49 478,00 30 33,32 011-044-032 - - - - - -
33 467,62 492,00 30 39,37 011-044-033 - - - - - -
34 481,75 506,00 30 41,78 011-044-034 = = = = = =
35 495,88 514,00 30 44,27 011-044-035 30 122,5 012-044-035 40 200,5 013-044-035
36 510,01 535,00 30 44,49 011-044-036 - - - - - -
37 524,14 549,00 30 46,99 011-044-037 - - - - - -
38 538,27 557,00 30 49,56 011-044-038 30 144,3 012-044-038 40 233,7 013-044-038
40 566,54 585,00 30 54,9 011-044-040 30 159,9 012-044-040 40 264,7 013-044-040
45 637,22 656,00 30 69,5 011-044-045 30 202,3 012-044-045 40 334,9 013-044-045
57 806,90 825,00 40 113,7 011-044-057 40 332,5 012-044-057 40 537,1 013-044-057
76 1075,62 = 1095,00 40 203,9 011-044-076 40 601,4 012-044-076 - - -
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Kettenradscheiben nach ISO 606

Plate wheels according to ISO 606
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bf, bf, bfs
Picn sogmm TN 29 % /
merwicth o9 TNTINLL snamm
Calers 21 146 mm ) ) ] 1 |
S| T T° ° o © ° o ©
I I 4 Iy
Simplex (32B-1) Duplex (32B-2) Triplex (32B-3)
Zdhnezahl Teilkreis Kopfkreis | Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr. Vorbohrung Gewicht Artikel-Nr.
Teeth Pitch circle Tip circle Pilot bore Weight Article no. Pilot bore Weight Article no. Pilot bore Weight Article no.
¢do ¢ dk gd1 gd1 gd1
‘ mm mm mm kg mm kg mm kg
8 132,74 153,20 25 2,27 011-050-008 25 5,5 012-050-008 25 8,8 013-050-008
148,54 169,00 25 2,99 011-050-009 25 7,5 012-050-009 25 12,0 013-050-009
10 164,39 185,00 25 3,81 011-050-010 25 9,7 012-050-010 25 15,6 013-050-010
11 181,31 200,80 30 4,67 011-050-011 30 11,9 012-050-011 30 19,2 013-050-011
12 196,29 216,80 30 5,67 011-050-012 30 14,6 012-050-012 30 23,8 013-050-012
13 212,29 232,80 30 6,77 011-050-013 30 17,7 012-050-013 30 28,8 013-050-013
14 228,29 248,80 30 7,97 011-050-014 30 21,1 012-050-014 30 34,4 013-050-014
15 244,30 264,80 30 9,26 011-050-015 30 24,7 012-050-015 30 40,3 013-050-015
16 260,40 280,90 30 10,64 011-050-016 30 28,4 012-050-016 30 46,5 013-050-016
17 276,46 296,90 30 12,12 011-050-017 30 32,6 012-050-017 30 53,4 013-050-017
18 292,55 313,00 30 13,69 011-050-018 30 37,1 012-050-018 30 60,8 013-050-018
19 308,66 329,10 30 15,36 011-050-019 30 41,8 012-050-019 30 68,7 013-050-019
20 324,71 345,20 30 16,99 011-050-020 30 46,8 012-050-020 30 77,1 013-050-020
21 340,82 361,30 30 18,85 011-050-021 30 52,1 012-050-021 40 85,8 013-050-021
22 356,98 377,50 30 20,80 011-050-022 30 57,7 012-050-022 40 97,9 013-050-022
23 373,08 393,60 30 22,80 011-050-023 30 63,6 012-050-023 40 104,9 013-050-023
24 389,18 409,70 30 25,99 011-050-024 30 69,8 012-050-024 40 116,4 013-050-024
25 405,33 425,80 30 27,23 011-050-025 30 76,2 012-050-025 40 126,3 013-050-025
26 421,44 441,90 30 29,56 011-050-026 30 82,9 012-050-026 40 136,5 013-050-026
27 437,59 458,10 30 32,50 011-050-027 30 94,3 012-050-027 40 147,2 013-050-027
28 453,69 474,20 30 34,50 011-050-028 30 97,3 012-050-028 40 158,2 013-050-028
29 469,85 498,00 30 36,45 011-050-029 - - - - - -
30 486,00 506,50 30 39,80 011-050-030 30 112,7 012-050-030 40 186,4 013-050-030
32 518,28 546,00 30 45,54 011-050-032 - - - - - -
35 566,72 595,00 30 54,8 011-050-035 30 156,2 012-050-035 40 258,7 013-050-035
38 615,17 644,00 30 64,9 011-050-038 30 186,4 012-050-038 40 307,7 013-050-038
40 647,47 676,00 40 72,2 011-050-040 40 206,4 012-050-040 40 322,4 013-050-040
45 728,25 757,00 40 91,8 011-050-045 40 261,2 012-050-045 40 438,6 013-050-045
50 809,04 831,80 40 114,0 011-050-050 40 328,9 012-050-050 40 549,3 013-050-050
57 922,16 945,00 40 148,9 011-050-057 40 431,3 012-050-057 40 716,7 013-050-057
76 1229,27  1252,00 40 267,2 011-050-076 40 757,8 012-050-076 - - -
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Kettenrdader und Kettenradscheiben fiir

Stauforderketten und Doppel-Kettenrdder o o
Sprockets and plate wheels for accumulation
chains and Duplex sprockets %

bf,

bf,
L
Kettentyp Zdhnezahl Kopfkreis Teilkreis Zahnbreite Gesamt- Nabendurchmesser Nabenlénge Vorbohrung
zahnbreite
Chain type Teeth Tip circle Pitch circle Tooth width Total tooth width Hub diameter Hub length Pilot bore
¢ dk ¢ do bf1 bf2 dn L gdl
‘ mm mm mm mm mm mm mm
08B-1 15 65,5 61,09 7,0 28 46 44 15
08B-1 17 73,5 69,11 7,0 28 54 44 15
08B-1 19 81,5 77,16 7,0 28 62 44 15
08B-1 21 89,5 85,22 7,0 28 70 44 15
10B-1 15 83,0 76,36 9,0 36 59 53 20
10B-1 17 93,0 86,39 9,0 36 69 53 20
10B-1 19 103,0 96,45 9,0 36 79 53 20
12B-1 15 99,0 91,63 10,8 38 71 60 20
12B-1 17 111,5 103,67 10,8 38 83 60 20
12B-1 19 123,0 115,75 10,8 38 95 60 20
16B-1 13 116,0 106,12 15,8 55 80 80 25
16B-1 15 132,0 122,17 15,8 55 96 80 25
16B-1 17 148,0 138,22 15,8 55 112 80 25
SFKES1-1-27-16 15 66,0 61,1 3,8 23,0 41 39 15
SFKES1-1-27-16 17 73,6 69,11 3,8 23,0 49 39 15
SFKES2-1-40-28 15 99,8 91,63 7,0 34,8 59 56 20
SFKES2-1-40-28 17 111,5 103,67 7,0 34,8 71 56 20
SFKES2-1-40-28 15 99,8 91,63 7,0 34,8 59 56 20
SFKES2-1-40-28 17 111,5 103,67 7,0 34,8 71 56 20
SFKES2-1-43-28 15 99,8 91,63 8,3 37,5 59 56 20
SFKES2-1-43-28 17 111,5 103,67 8,3 37,5 71 56 20
SFKES2-1-48-28 15 99,8 91,63 10,9 42,4 59 56 20
SFKES2-1-48-28 17 111,5 103,67 10,9 42,4 71 56 20
SFKESR1-3-45-17 15 66,0 61,1 6,0 33,8 40 45 15
SFKESR1-3-45-17 17 73,6 69,11 6,0 33,8 48 45 15
SFK ESR2-3-62-28 15 99,8 91,63 11,1 50,1 59 65 20
SFK ESR2-3-62-28 17 111,5 103,67 11,1 50,1 71 65 20
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Sprockets with taper-lock bushes

Taperlock-Spannbuchsen fixieren eine Nabe genau axial zentriert auf der Welle.
Beim Einsatz mit Kettenrddern liegen ihre Vorteile gegeniiber einer Wellen-

Nabe-Verbindung mit Passfedern in der schnellen Montage und einer besseren
Zentrierung.
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Kettenrader fiir Taperlock-Spannbuchsen
Zdhnezahl | Kopfkreis- Teilkreis Simplex Duplex Triplex
durch-
messer Taperlock- Taperlock- Taperlock-
Spann- Ketten- Spann- Ketten- Spann- Ketten-
pak 540 sim | A buchse radtyp gim | a buchse radtyp sim buchse radtyp
z
- - s R I B s s B Bl & s s B
17 55,5 51,83 45 | 22 1008 1 43 22 1008 2 - 256 1008 5
06B 18 58,6 54,85 | 45 | 22 1008 1 43 22 1008 2 -] - - -

S 19 61,6 57,86 45 | 22 1008 1 46 22 1008 2 - 256 1008 5

20 64,6 60,89 46 | 22 1008 1 48 22 1008 2 - - - -
Simplex bf, 53 mm 21 67,6 63,90 46 | 22 1008 1 49 | 2 1008 2 - 256 1008 5
Duplex bf, 15,4 mm 22 70,6 66,93 50 | 22 1108 1 52 22 1108 2 - - - -
Triplex bf, 25,6 mm 23 73,7 69,95 63 | 25 1210 1 59 25 1210 2 - 256 1210 5

24 76,7 72,97 63 | 25 1210 1 61 25 1210 2 - - - -

25 79,7 75,99 63 25 1210 1 64 25 1210 2 - 256 1210 5

27 85,7 82,04 63 | 25 1210 1 70 25 1210 2 - 256 1210 5

30 94,8 91,12 63 25 1210 1 75 25 1210 2 79 | 38 1615 4

38 119,0 11534 | 70 | 25 1210 1 80 25 1610 2 90 | 38 1615 4

17 74,5 69,11 60 25 1210 1 56 25 1210 2 - 349 1210 =

08B 18 78,0 7314 | 60 25 1210 1 60 | 25 1210 2 - - - -

S 19 82,5 77,15 63 | 25 1210 1 62 25 1210 2 62 38 1215 4

20 86,0 81,19 71 | 25 1610 1 66 25 1610 2 - - - -
Simplex bf, 7,.2mm 21 90,6 85,21 71 | 25 1610 1 71 25 1610 2 70 @ 38 1615 4
Duplex bf, 21,0mm 2 94,1 89,24 71 | 25 1610 1 76 | 25 1610 2 - - - -
Triplex bf, 34,9mm 23 98,7 93,26 76 | 25 1610 1 79 | 25 1610 2 70 | 38 1615 4

24 102,1 97,29 76 | 25 1610 1 84 | 32 2012 2 - - - -

25 106,7 101,32 | 76 | 25 1610 1 87 | 32 2012 2 - 349 2012 5

27 1148 10939 | 76 | 25 1610 1 87 | 32 2012 2 - 349 2012 5

30 126,9 121,49 | 90 | 32 2012 1 87 | 32 2012 2 - 349 2012 5

38 159,2 153,79 | 90 | 32 2012 1 102 | 32 2012 2 - 349 2012 5

bf, bf_ bf;_ bfs bfs
B % % [ %’"
S S| S ; S|o 5 S|
A A A
No.1 No.2 No.3 No.4 No.5
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Kettenrdder fiir Taperlock-Spannbuchsen
Sprockets for taper-lock bushes

Zghnezahl | Kopfkreis- Teilkreis Simplex Duplex Triplex
durch-
messer Pitch circle Taperlock- Taperlock- Taperlock-

Teeth Outer dia. Spann- Ketten- Spann- Ketten- Spann- Ketten-

buchse radtyp buchse radtyp buchse radtyp

9 dk 940 | gdm A | periock | Sprocket | #9M | A Taperiock | Sprocket | 89Mm | A Taperiock | Sprocket

z bush type bush type bush type
mm mm mm mm Ref. Nr. mm mm Ref. Nr. mm mm Ref. Nr.

14 78,2 71,34 52 22 1108 1 = = = = = = = =
m 15 83,2 76,35 60 25 1210 1 - 25,5 1210 3 - 42,1 1215 5
Jahnbreite 16 88,3 81,37 70 25 1210 1 = 25,5 1610 3 = = = =
Tooth width 17 93,3 86,39 71 25 1610 1 - 25,5 1610 3 - 42,1 1215 5
Simplex bf; 9,1 mm 18 98,3 91,42 75 25 1610 1 - 25,5 1610 3 - - - -
Duplex bf, 25,5 mm 19 103,3 96,45 75 25 1610 1 - 25,5 1610 3 - 42,1 1615 5
Triplex bf; 42,1 mm 20 108,4 101,49 75 25 1610 1 = 25,5 1610 3 = = = =
21 113,4 106,52 76 25 1610 1 - 25,5 1610 3 - 42,1 1615 5
22 118,4 111,55 76 25 1610 1 = 25,5 1610 3 = = = =
23 123,5 116,58 76 25 1610 1 - 25,5 1610 3 - 42,1 2012 5
24 128,5 121,62 90 32 2012 1 90 32 2012 2 = = = =
25 133,6 126,66 90 32 2012 1 90 32 2012 2 105 45 2517 4
27 143,6 136,74 90 32 2012 1 90 32 2012 2 110 45 2517 4
30 158,8 151,87 90 32 2012 1 90 32 2012 2 120 45 2517 4
38 199,1 192,24 100 32 2012 1 108 45 2517 2 = = = =
15 99,8 91,63 70 25 1610 1 71 38 1615 2 - 49,8 1615 5
m 16 105,8 97,65 75 25 1610 1 71 38 1615 2 = = = =
Zahnbreite 17 111,9 103,67 76 25 1610 1 80 38 1615 2 - 49,8 1615 5
Tooth width 18 117,9 109,71 90 32 2012 1 90 32 2012 2 = = = =
Simplex bf; 11,1 mm 19 123,9 115,73 90 32 2012 1 95 32 2012 2 - 49,8 2012 5
Duplex bf, 30,3 mm 20 130,0 121,78 90 32 2012 1 108 45 2517 2 = = - -
Triplex bf; 49,8 mm 21 136,0 127,81 102 45 2517 1 108 45 2517 2 - 498 2517 5
22 142,0 133,86 102 45 2517 1 108 45 2517 2 = = = =
23 148,1 139,9 108 45 2517 1 108 45 2517 2 - 49,8 2517 5
24 154,1 145,94 108 45 2517 1 108 45 2517 2 - - = =
25 160,2 152,00 108 45 2517 1 108 45 2517 2 - 49,8 2517 5
27 172,3 164,09 108 45 2517 1 108 45 2517 2 140 51 3020 4
30 190,4 182,25 108 45 2517 1 108 45 2517 2 140 51 3020 4
38 238,9 230,69 108 45 2517 1 140 51 3020 2 140 51 3020 4
15 133,7 122,17 76 25 1615 1 - 47,7 2012 3 - - - -
m 16 141,8 130,20 90 32 2012 1 = 47,7 2517 3 = - - -
Jahnbreite 17 149,8 138,22 90 32 2012 1 - 47,7 2517 3 - 79,6 2517 5
Tooth width 18 157,8 146,28 108 45 2517 1 = 47,7 2517 3 = = = =
Simplex bf; 16,2 mm 19 165,9 154,33 108 45 2517 1 - 47,7 2517 3 - 79,6 3030 5
Duplex bf, 47,7 mm 20 173,9 162,38 108 45 2517 1 = 47,7 2517 3 = = = -
Triplex bf; 79,6 mm 21 182,0 170,43 110 45 2517 1 140 51 3020 2 - 79,6 3030 5
22 190,1 178,48 110 45 2517 1 140 51 3020 = = = = =
23 198,1 186,53 110 45 2517 1 140 51 3020 2 159 89 3535 4
24 206,2 194,59 110 45 2517 1 140 51 20 = = = = =
25 214,2 202,66 110 45 2517 1 140 51 3020 2 175 89 3535 4
27 230,4 218,79 110 45 2517 1 140 51 3020 2 175 89 3535 4
30 254,6 243,00 140 51 2517 1 140 76 3030 2 175 89 3535 4
38 319,2 307,59 140 51 3020 = 160 76 3030 = 178 89 3535 -
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Taperlock-Spannbuchsen

Taper-lock bushes

Klemm- Bohrungsdurchmesser in der Klemmbuchse

buchse Inner bore diameter of taper bushing

Taper L D, D,

bush mm mm mm

1008 22,3 35 11 12 14 15 16 18 19 20 22 24 25

1108 22,3 38 1112 14 15 16 18 19 20 22 24 25 28

1210 25,4 47 11 12 14 15 16 18 19 20 22 24 25 28 30 32

1215 38,1 47 14 16 11819 20 22 24 25 28 30 32

1610 25,4 57 12 14 15 16 18 19 20 22 24 25 28 30 32 35 38 40 42

1615 38,1 57 14 16 18 19 20 22 24 25 28 30 32 35 38 40 42

2012 31,8 70 15 16 18 19 20 22 24 25 28 30 32 35 38 40 42 45 48 50

2517 44,5 85 19 120 22 24 25 28 30 32 35 38 40 42 45 48 50 55 60 65

3020 50,8 108 25 28 30 32 35 38 40 42 45 48 50 55 60 65 70 75

3030 76,2 108 3538 40 42 45 48 50 55 60 65 70 75

3525 64,9 127 35 38 40 42 45 48 50 55 60 65 70 75 80 85 90

3535 88,9 127 3538 40 42 45 48 50 55 60 65 70 75 80 85 90

4040  101,6 146 45 48 50 55 60 65 70 75 80 85 90 95 100
4545 | 114,3 162 55 60 65 70 75 80 85 90 95 100110
5050 127 178 70 75,80 85 90 95 100 110120 125

Paffedernut nach DIN 6885
Key groove according to DIN 6885

D,
D,
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Couplings and torque limiters

Um einen Kettentrieb optimal abzustimmen, ist neben einer optimalen
Ketten- und Kettenradauswahl, auch der Einsatz weiterer Antriebskomponenten
entscheidend. iwis liefert das entsprechende Portfolio.

An optimum chain drive is only achieved if all additional components are
perfectly harmonised with the selected chains and sprockets.
iwis supplies a large range of equipment to fulfil this requirement.
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Kettenspannrader mit Kugellager
Chain tensioning wheels with ball bearings

Kettenabmessungen Kettenradabmessungen Kugellagerabmessungen
Chain dimensions Sprocket dimensions Ball bearing dimensions
Artikelnummer I1SO Teilung Zahnezahl Teilkreis AuRen- Zahnbreite Innen @ AuBen @ AufBenringbreite Innenringbreite Gewicht
Article no. Standard Pitch Teeth Pitch circle Outer dia. Tooth width Inner bore Outer dia. Width of Width of Weight
outerring innerring
p 5 ¢ do ¢ dk B gdl ¢d2 B1 B2 K
mm mm mm mm mm mm mm mm 8
051-009-021 06 B-1 9,525 21 63,9 68 53 16.2 0/+0.1 40 18,3 12 0,15
051-012-016 08 B-1 12,700 16 65,10 69,5 7,2 16.2 0/+0.1 40 18,3 12 0,17
051-012-018 08 B-1 12,700 18 73,14 77,8 7,2 16.2 0/+0.1 40 18,3 12 0,22
051-015-014 10B-1 15,875 14 71,34 78,0 9,1 16.20/+0.1 40 18,3 12 0,26
051-015-017 10B-1 15,875 17 86,3 93 9,1 16.20/+0.1 40 18,3 12 0,36
051-019-013 12B-1 19,050 13 75,59 87,5 11,1 16.2 0/+0.1 40 18,3 12 0,42
051-019-015 128-1 19,050 15 91,63 99,8 11,1 16.2 0/+0.1 40 18,3 12 0,48
051-025-012 16 B-1 25,400 12 98,14 109 16,2 20 47 17,7 14 0,72
051-031-013 20B-1 31,75 13 132,65 147,8 18,5 25 52 21 15 1,64

Kettenspannrader fiir Duplex-Rollenketten sowie fiir Rollenketten nach ANSI-Norm (DIN 8188) auf Anfrage lieferbar.
Chain tensioning wheels for duplex roller chains or chains according to ANSI standards upon request.

Alle Kettenspannrader werden als Set mit eingebautem Kugellager
geliefert. Die Kugellager sind beiderseits abgedichtet, lebensdau-
ergeschmiert und somit wartungsfrei.

Der breite Innenring ermoglicht eine einwandfreie Montage ohne
Distanzringe. Kugellager und Kettenrad sind durch einen Pref3sitz
sicher und dauerhaft verbunden. Das Kettenrad ist aus Stahl mit
einer Festigkeit von 490-600 N/mm?2.

All chain tensioning wheels are supplied as a set with built-in ball
bearings. The bearings are sealed on both sides and lubricated for
life, so thus maintenance-free.

The broad inner race allows a problem-free installation without
spacer rings. The press fit of the ball bearing and chain sprocket
ensures that these are reliably and permanently connected. The
sprocket is made of steel with a strength of 490-600 N/mm?2.

do

d;
d.

B,

B:
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iwis-Spannbox
iwis Tensioning Box

Einfach Zweifach
Simplex Duplex
Rollenkette Sp_amr?druck A 8 Gewicht Sp.am?druck A 8 Gewicht
Roller chain Tensioning pres- Weight Tensioningpres- | A B ) We\ght ................
150 606 . mm mm " N mm mm "
05B = 60 25 2,8 0,23 - - - =
06B ANSI 35 60 25 4,5 0,23 60 25 4,5 0,23
08B ANSI 40 60 25 75 0,23 120 25 7,4 0,24
10B ANSI 50 60 25 9,3 0,24 120 25 8,1 0,24
12B ANSI 60 120 25 11,5 0,24 200 25 7,8 0,25
16B - 200 40 16,8 0,24 - - - -

Der Spanndruck der iwis-Spannbox wird tber eine riicklaufge-
dampfte Gasdruckfeder iiber den Gleitschuh auf die Kette {iber-
tragen. Durch die Anwendung der bekannten Gasdruckfeder mit
Rucklaufddampfung wird ein gleichbleibender Spanndruck iiber
den gesamten Spannweg erzielt. Dieser entscheidende Vorteil
gegeniiber den Kettenspannern bisheriger Bauart mit Spiralfedern
(stark abfallende Federkennlinie), garantiert einen weitgehend
vibrationsfreien Kettentrieb.

Vorteile:
e Gleichbleibender Spanndruck tiber den
gesamten Spannweg

The tensioning pressure of the newly developed chain tensioner
is transferred via the sliding pad to the chain by means of a recoil-
attenuated gas-filled spring device. By using the familiar gas-filled
spring device with recoil attenuation a consistent tensioning pres-
sure is attained along the entire tension path. This key advantage
compared with the previous design of chain tensioners with a flat
spiral spring (sharply falling spring characteristic), guarantees a
an almost vibration-free chain drive.

Advantages:
e (Consistent tensioning pressure along
the entire tensioning path

e Schwingungs- und gerduschdampfend e Vibration and noise attenuating
e Niedriger Reibungskoeffizient e Low coefficient of friction
e Verschleissfest e Wear-resistant
e Selbstschmierend e Self-lubricating
e Einsatzmoglichkeit von -30 bis +80°C e Range of application from -30 to +80°C
A A
75 B B
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Kettenspanner fiir Rollenketten nach I1SO 606 (DIN 8187)

Chain tensioners for roller chains according to ISO 606

Bestell-Nr. | Kettentyp F s Zahnezahl | _'CKiS | p E | G H ) K  @N o R u v w Gewicht
. . Pitch circle von - bis Weight
Ref. no. Chain no. inN max. Teeth mm mm | mm mm mm | mm mm mm mm mm mm .
[] up-to inkg
fiir Einfach-Rollenketten / for Simplex roller chains
Sp 91 06B1 0-300 50 15 45,8 58 78 6 M10 100 @30 35 10,5 34 -55 23 82 M 10 0,75
Sp121 08B 1 0-300 50 15 61,1 58 78 6 M10 | 100 | 30 35 10,5 34 -55 23 82 M 10 0,8
Sp 151 10 B-1 0-900 65 15 76,4 78 107 7 M12 130 50 49 15 42 -80 27 115 M12 2,05
Sp 191 12 B-1 0-900 65 15 91,6 78 107 7 M12 | 130 | 50 49 15 42 -80 27 115 M12 2,25
Sp 251 16 B-1 0-1400 87,5 13 106,1 95 140 | 10 M16 175 60 66 15 60 - 100 40 153  M20 4,8
Sp 311 20B1 0-2300 112,5 13 132,7 115 | 200 | 12 | M20 | 225 70 80 18 105-142 100 213 H M20 8,4

Die Lebensdauer eines Kettentriebes wird durch einen Ketten-
spanner um ca. 30% verldangert.

Der Spanner ist fiir jede Kettenlaufrichtung verwendbar. Er kann
iberall montiert werden. Die Anbringung ist sehr einfach. Eine
Wartung ist tiberfliissig. Innerhalb des gegebenen Spannbereiches
erfolgt die Nachspannung selbsttatig.

Montage

Der Kettenspanner wird immer im losen Trumm und nach
Moglichkeit so eingebaut, dass die Spannrichtung entgegen dem
Gewindeverlauf der Schraube ,H“ liegt. Die Anbringung erfolgt,
indem man ein Durchgangsloch im Maschinenteil oder in einer zu
schaffenden Konsole vorsieht. Die Gegenfldache des Flansches ,,D“
soll plan sein, um einer Lockerung des Spanners vorzubeugen.
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The service life of a chain drive is prolonged by around 30 % by
equipping it with a chain tensioner.

The chain tensioner can be used for any running direction. It can be
fitted anywhere. It is easy to attach. No maintenance is required.
Adjustment is automatically ensured within the given tension
range.

Installation

The chain tensioner is always installed within the loose strand and
if possible, in such a way that the tensioning direction runs against
the thread course of bolt “H”. It is attached by making a through
hole in the machine part or in a bracket that is to be constructed.
The opposite surface of flange “D” should be flat to prevent the
tensioner from becoming loose.
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Kettenspanner fiir Rollenketten nach I1SO 606 (DIN 8187)

Chain tensioners for roller chains according to ISO 606

BestellNr. | Kettentyp F s Zshnezahl Pﬁi';k;ﬁ'jo D E G H ] K  oN o VO: e u v w Gv\fr"échh:
Ref. no. Chain no. inN max. Teeth s mm mm mm mm mm mm mm mm up-to mm mm mm inkg

fiir Zweifach-Rollenketten / for Duplex roller chains

Sp 92 06 B2 0-300 50 15 45,8 58 78 6 M10 100 30 35 10,5 39-50 23 82 M 10 0,8
Sp 122 08B 2 0-300 50 15 61,1 58 78 6 M10 | 100 30 35 | 10,5 41 - 48 23 82 M 10 0,95
Sp 152 10B 2 0-900 65 15 76,4 78 107 7 M12 130 50 49 15 50-71 27 115 M12 2,3
Sp 192 12B-2 0-900 65 15 91,6 78 107 7 M12 | 130 | 50 49 15 51-70 27 115 M12 2,75
Sp 252 16 B-2 0-1400 87,5 13 106,1 95 140 10 M16 175 60 66 15 56 -85 20 153 M20 5,65
Sp 312 20 B-2 0-2300 112,5 13 132,7 115 | 200 | 12 | M20 | 225 70 80 18 108 - 140 70 210  M20 10

fiir Dreifach-Rollenketten / for Triplex roller chains
Sp 93 06 B-3 0-300 50 15 45,8 58 78 6 M10 100 30 35 | 10,5 30-45 8 82 M10 0,85
Sp 123 08B 3 0-900 65 15 61,1 78 107 7 M12 130 @50 49 15 56 - 66 27 115 M12 2,2
Sp 153 10B 3 0-900 65 15 76,4 78 107 7 M12 | 130 | 50 49 15 57 - 64 27 115  M12 2,6
Sp 193 12B-3 0-1400 87,5 15 91,6 95 140 10 M16 175 60 66 15 60 - 81 20 153 M20 5,1
Sp 253 16 B-3 0-2300 112,5 13 106,1 115 | 200 | 12 | M20 | 225 | 60 80 18 92-12 40 210  M20 9,3
Sp 313 20 B-3 0-2300 112,5 13 132,7 115 | 200 12 M20 225 70 80 18 98 -122 40 210 M20 11,6

Kettenspannrader fiir Rollenketten nach ANSI-Norm (DIN 8188) auf Anfrage

Chain tensioning wheels for all roller chains according to ANSI standard (DIN 8188) on request

Der Spanndruck wird eingestellt, indem man die Befestigungs-
schraube leicht l6st, einen Schraubenschliissel auf den Gehduse-
Vierkant neben dem Flansch aufsetzt und so weit verdreht, bis
eine Spannung des losen Trumms eintritt. Dann wird die Schraube
wieder fest angezogen. Es ist moglich, jeden Spannwert von 0 bis
zum jeweiligen Maximalwert einzustellen.
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The tensioning pressure is adjusted by slightly loosening the fas-
tening bolt, placing a tensioner on the housing square nut next to
the flange and turning until the loose strand starts to be tensioned.
The bolt is then retightened. It is possible to adjust any tension
value from 0 to the respective maximum value.

=] =
ine
u
R
Ty
I W
A T | |
=1 If;}'f'f'f'f'i-**
| N
— —
0 G
E
v

47



| | |
antriebssysteme
wir bewegen die welt

iwis Customer Service =]

Tel: +49 2739 86-0 Fax:-22 [E|:EES Feo "E
E-Mail: sales-wilnsdorf@iwis.com ] b5

Rutschnaben FT-Serie

Torque limiters FT series

Die wirtschaftliche Alternative fiir einfache
Drehmomentbegrenzung

iwis-Rutschnaben derSerie FTgibt es als Standard-Rutschnabe und
als Rutschnabe mit Kettenradscheibe sowie mit Kettenkupplung.
Zur Einstellung der exakten Drehmomente sind Rutschnaben nach
Bauserie DA auf Anfrage lieferbar.

The cost-effective alternative for easy torque limiting

iwis Torque limiters of the FT series are available as standard torque
limiters, torque limiters with plate wheels or with chain couplings.
Series DA-type torque limiters can be supplied on request to allow
the exact setting of torque values.

Serie FT Serie FT Serie FT

Standard mit Kettenradscheibe mit Kettenkupplung

Standard with plate wheel with chain coupling

e Drehmomentbegrenzung fiir e Rutschnabe mit Kettenradscheibe e Rutschnabe als Kettenkupplung fiir hohe

Momente von 0,5 — 1360 Nm

gelb passiviert (Cré-frei)

e Asbestfreie Reibbeldge

e Serienmafige Zentriergleitbuchse
fiihrt zu erhohter Lebensdauer

als einbaufertige Baugruppe
e Standardausfiihrung verzinkt und e Kettenradscheiben in Zdhnezahl und
Teilung nach Kundenwunsch e Geringe Axial-,

Temperaturbereiche und Beanspruchun-

gen zur Verbindung von zwei Wellen

Radial- und Winkel-
verlagerungen moglich

e Einsatztemperaturen bis zu 280 °C

e Geringe Drehzahlen bis mittlere Drehzahlen

e Torque limiting from 0,5 — 1360 Nm e Torque limiter with plate wheel as unit e Torque limiter as chain coupling for

e Standard version zinc-plated and e Number of teeth and pitch of plate
wheel according to customer‘s request

yellow passivated (Cr6-free)
e Friction discs free of asbestos
e Standard centering bushing
leads to durability

high temperature areas and other high
demand for the connection of two shafts

e Small axial, radial and angular devia-
tions possible

e Temperature range up to 280 °C

e Low up to average revolutions

Anwendungsbereiche

Applications

e Recyclingmaschinen e Automatisierungstechnik e Allgem. Maschinenbau

e Fordertechnik e Tir- und Torantriebe e Fordertechnik

e Textilmaschinen e Stellantriebe e Einsatz bei grofier Beanspruchung und

e Getriebemotoren e Forderbdnder hohen Temperaturen

e Allgem. Antriebstechnik

e Recycling equipment e Automation technology e General mechanical engineering

e Materials handling and power e Door and gate drives e Materials handling and power
transmission equipment e Adjustment drives transmission equipment

e Textile machines e Belt drives e When exposed to high demand and

e Transmission motors
e General power transmission equipment

48
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Rutschnaben FT-Serie

Ubertragbares Ubertragbares Boh- Nominal .
Max. Vor- Gewinde-
T Drehmoment Drehmoment Drehzahl | bohrun rung Buchsen- Abmessungen bohrun
P 1 Tellerfeder 2 Tellerfedern s max. lange g s
[1-min.]
min. max. min. max. d2 d2 max. b2 D d DN | D1 max. B S1 | b1 max. L sw m M
Nm Nm Nm Nm mm mm mm mm mm mm mm mm mm mm mm mm mm
FT 120 0,5 5 1 10 10000 3,7 10 4,2 30 | - - 21 | 8,5 2,5 6 31 27 4 -
FT 180 2 10 4 20 8500 5,7 22 4,2 45 | - - 34 | 8,5 25 7 33 | 41 4 -
FT 250 7 34 14 68 3000 10 24 14 64 - | 45 41,33 16 4 9 48 50 5 -
FT 350 20 90 40 180 2500 13 30 21 90 | - | 59 49,28 19 4 16 62 60 6 -
FT 500 50 300 100 600 1600 19 45 21 127 1 92 75 73,1 21 4 16 76 - 8  M8x16
FT 700 115 690 230 1360 1200 24 65 35 178 | 133 | 120 104,88 25 5 26 98 - | 10 M10x16
e Rutschnaben fiir Drehmomentbereich bis 1.360 Nm
¢ Standardausfiihrung verzinkt und gelb passiviert (Cré-frei)
e Drehmomentbegrenzung schiitzt gegen hohe Stofibelastung
e Zentriergleitbuchse fiir erh6hte Lebensdauer
(Linge b2 =m +1,5xS1)
e Alle Rutschnaben kdnnen mit Passfedernut nach
DIN 6885-1 geliefert werden.
Die Bauteile der Rutschnabe FT-Serie
FT 120-350 FT 500-700

2 9
Reibbelag Reibbelag Tellerfeder Einstellmutter Einstellmutter

1 3 4 6 8 10
Nabe Buchse Druckscheibe Sicherungsblech Federzentrierung Einstellschraube
FT 120-180 FT 250-350 FT 500-700
b,
3 Schrauben

b,
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Auswahl der Kettenradscheiben

Selection of plate wheels
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Kettenradscheiben ohne Eindrehung Kettenradscheiben mit Eindrehung
Plate wheels without recess Plate wheels with recess
Rutschnaben- | 0cB1 | o0sB1 | 10B1 = 12B1 | 16B1 | 2081 | 24B1 | 10B1 | 12B1 | 16B1 2081 | 28B1 | 32B1 Abmessungen
grofe Dimensions
Size of Zahnbreite bf1 Zahnbreite bf1l
sliding hub Tooth width Tooth width
5,3 7,2 9,1 11,1 16,2 18,5 24,1 9,1 11,1 16,2 18,5 29,4 29,4 d1H8 d2 m
mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm
FT 120 13 11 = = = = = 10 = = = = = 21,0 31 6
FT 180 19 15 - - - - - 13 - - - - - 39,0 46 7
FT 250 25 20 = = = = = 16 14 11 = - - 41,35 65 9
FT 350 33 26 22 18 14 - - - - - 12 - - 49,30 91 16
FT 500 = 35 29 25 19 = = = = = 16 = = 73,10 129 16
FT 700 - - 39 33 25 21 18 - - - - 16 15 104,3 180 28

Die oben aufgefiihrte Ubersicht stellt die Abmessungen der pas-
senden Kettenradscheiben zu den Rutschnaben der FT-Serie dar.
Beim Einbau ist dariiber hinaus die Buchsenldnge (b2) mit der For-
mel b2=m +1,5 xS1 anzupassen.

The above overview shows the dimensions of the plate wheels
that match torque limiters from the FT series. When fitting the
plate wheels, please also adapt the bush length (b2) accordingly
using the formula b2=m +1.5 x S1.
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Ohne Eindrehung MIt Eindrehung
Without recess With recess
Rutschnabe GroRe Tellerfederschichtung Kettenrad Bohrung Nut
Bestellbeispiel: Type Size Disc spring layer Sprocket Bore Keyway
Order example: FT ‘ 250 ‘ 2TF 08B1,2=24 ‘ 320 H7 6P9
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Rutschkupplungen FT RKC
Torque limiters with chain coupling FT RKC

wir bewegen die welt

Rutschnabe Kettenrad Drehmomente Verlagerungen
Kettenrad Torque limiter Sprocket Torque Displacement
Sprocket Abmessungen
GriRe Vorboh- Bohrung Vorboh- Bohrung Dimensions Radial | Winkel
Si GroRe/ rung max. rung max. min max Radial Angle
e .. robe Pilot bore Bore max. Pilot bore Bore max. max. max.
Zdhnezahl
Size/Teeth d1 d2 DA D DK L LRN LKR A N Grad
m Nm mm
mm mm mm mm mm mm mm mm mm Degrees
FT 120-1 RKC 06B-19 3,7 10 6 25 66 30 40 54 31 21,5 1,5 0,5 5 0,15 0,5
FT 120-2 RKC 06B-19 3,7 10 6 25 66 30 40 54 31 21,5 1,5 1 10 0,15 0,5
FT 180-1 RKC 06B-22 5,7 22 7,5 40 76 45 55 56 33 21 1,5 2 10 0,2 0,5
FT 180-2 RKC 06B-22 5,7 22 7,5 40 76 45 55 56 33 21 1,5 4 20 0,2 0,5
FT 250-1 RKC 08B-22 10 24 11 50 102 64 75 76 48 22 5,5 7 34 0,3 0,75
FT 250-2 RKC 08B-22 10 24 11 50 101 64 75 76 48 22 5,5 14 68 0,3 0,75
FT 350-1 RKC 10B-24 13 30 18 80 137 90 105 103 62 34 6,0 20 90 0,35 0,75
FT 350-2 RKC 10B-24 13 30 18 80 136 90 105 103 62 34 6,0 40 180 0,35 0,75
FT 500-1 RKC 12B-28 19 45 22 110 188 127 150 120 76 38 6,0 50 300 0,4 0,75
FT 500-2 RKC 12B-28 19 45 22 110 188 127 150 120 76 38 6,0 100 600 0,4 0,75
FT 700-1 RKC 16B-28 24 65 24 140 251 178 200 167 98 56 13,0 115 690 0,5 0,75
FT 700-2 RKC 16B-28 24 65 24 140 251 178 200 167 98 56 13,0 230 1360 0,5 0,75
Kettenkupplung Grofe Tellerfederschichtung | Bohrung Rutschnabe Nut Rutschnabe Bohrung Kettenrad Nut Kettenrad
Bestellbeispiel: Chain coupling Size Disc spring layer Bore torque limiter Keyway torque limiter Bore sprocket Keyway sprocket
Order example: FT RKC ‘ 250 ‘ 2TF %20 ‘ 6P9 ‘ 325 ‘ 8P9

FT RKC-Rutschkupplungen sind robuste und unkomplizierte Uber-
lastsicherungen fiir die Verbindung zweier Wellen. Sie bestehen ei-
nerseits aus einer Standard-Rutschnabe mit einer Kettenradscheibe
als Einbauteil, sowie einem Nabenkettenrad andererseits. Die An-
und Abtriebsseite wird mit einer umgelegten Zweifach-Rollenkette
nach 1SO 606 formschliissig, jedoch gering elastisch verbunden.
Die Verbindung der Kettenenden erfolgt mit einem Verschlussglied.

FT RKC-Rutschkupplungen kénnen horizontal und vertikal eingebaut
werden. Die Betriebstemperaturen reichen von -20 °C bis +250 °C.
Temperaturspitzen bis 350 °C sind maglich.

iwis FT RKC torque limiter couplings are strong and uncomplicated
overload protections for the connection of two shafts. They consist
of a normal torque limiter of the FT series with a built-in sprocket
and an additional sprocket with hub. The two sprockets are tightly
connected with a duplex roller chain according to ISO 606. The two
ends of the chain are connected with a connecting link.

iwis FT RKC torque limiters can be applied in a horizontal or vertical
position. The operating temperature range is between -20 °C and
+250 °C. Maximum temperatures of +350 °C are possible.

Da
D
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Ketten-Kupplung mit Kupplungsgehduse aus Aluminium
Chain coupling sealed in coupling housing made of aluminium
Bohrungs-g | Kettenteilung EinbaumafBe Gewicht Gewicht
Bore ¢ Pitch Installation dim. Weight Weight
Kupplungstyp . E L D DH Gehause-Nr. A B E
Couplingtype | MM- | max. mm mm | mm | mm | mm ke Housingno. | mm | mm kg L L
CR 4012 11 22 12,7 80 36 35 61 0,8 CR 4012 75 75 0,3 ~
I p FanY
CR 4016 15 30 12,7 80 36 50 77 1,4 CR 4016 92 75 0,4 'a} il Ay
CR5016 15 40 15,875 100 = 45 60 96 2,6 CR5016 111 | 85 0,6 Z7/nl }
CR5018 19 45 15,875 100 45 70 | 106 3,5 CR5018 122 85 0,7
CR6018 22 55 19,05 120 | 54 85 | 128 6,2 CR6018 142 | 106 1,0 a l’g I«
CR 6022 25 75 19,05 120 54 | 110 152 9,8 CR 6022 167 106 1,2
CR8018 30 78 25,4 150 67 | 115 | 170 13,9 CR8018 186 | 130 2,3 7
CR 8022 35 95 25,4 150 67 | 140 202 20,2 CR 8022 220 130 2,4 f()\ 'f()ﬁ
(R10020 | 35 110 31,75 | 201 91 160 228 34 | CR10020 | 248 152 3,2 o ==y
CR12018 48 | 120 38,1 261 | 119 | 170 252 51 CR 12018 305 180 5,6 B
CR 12022 58 | 150 38,1 261 | 119 210 300 66 CR 12022 355 | 180 7,1
Ubertragbare Leistung kW
Transmittable power kW
Bohrungs- Ubertragbare Leistung in kW bei Antriebs-Drehzahl (min t)
bore Transmittable power (kW) at drive torque (min t)
Kupplungstyp p
Coupling type max.
mm 1 5 10 25 50 100 | 200 | 300 | 400 | 500 | 600 | 800 | 1000 | 1200 | 1500 | 1800 | 2000 | 2500 | 3000 | 3600 | 4000 | 4800 | 5200 | 6000
CR 4012 22 0,02 0,11 |0,22 | 0,58 | 1,15 | 1,73 | 2,63 | 3,46 | 4,15 | 4,96 | 5,67 | 7,01 | 8,59 | 9,68 | 11,4 | 13,7 | 14,8 | 17,9 | 20,7 | 24,1 | 28,3 | 30,8 | 14,8 | 18,7
CR 4016 30 0,04 0,21 | 0,41 | 1,03 | 2,08 3,09 | 4,69 |8,17 | 7,41 | 8,85 | 10,1 | 12,5 | 15,3 |17,30| 21,0 | 24,4 | 26,3 | 31,9 | 37,0 | 43,0 | 46,9 | 54,9 | - -
CR 5016 38 0,08|0,39 0,78 | 1,95 | 3,91 | 5,86 | 8,92 | 11,2 | 14,1 | 16,0 | 19,2 | 23,8 | 28,9 | 32,9 | 39,9 | 48,4 | 50,0 | 60,8 | 70,4 | 81,6 | ~— = = =
CR 5018 45 0,10 0,50 | 0,99 | 2,48 | 4,95 | 7,43 | 11,3 | 14,9 | 17,8 | 21,3 | 24,4 | 30,1 | 36,8 | 41,6 | 50,5 | 58,8 | 63,4 | 76,9 | 89,2 | - - - - -
CR 6018 55 0,18 10,93 | 1,87 | 4,67 | 9,33 | 14,0 | 21,3 | 28,0 | 33,6 | 40,1 | 45,9 | 56,8 | 69,1 | 78,4 | 95,2 | 111 | 120 | 145 | - = = - - -
CR 6022 75 0,25/1,25| 2,51 6,31 12,5 | 18,8 | 28,6 | 37,7 | 45,3 | 54,1 | 61,9 | 76,5 | 93,1 | 105 | 128 | 149 | 161 | 195 | - - - - - -
CR 8018 78 0,41 2,07 | 4,14 10,9 | 20,7 | 31,0 | 47,2 | 62,1 | 74,5| 89,0 | 101 | 126 | 153 | 174 | 211 | 246 | 265 | - = = = = = =
CR 8022 95 0,59 12,96 | 593 | 14,8 | 29,6 | 44,5 | 67,2 89,0 | 108 | 127 | 146 | 180 | 219 | 249 | 307 | 352 | 379 | - - - - - - -
CR 10020 110 0,93 | 4,00 9,33 | 23,3 | 46,6 | 70,0 | 106 | 140 | 168 | 200 | 229 | 283 | 345 | 392 | 476 | 554 | - = = = = = = =
CR 12018 120 1,40 | 7,02 | 14,0 | 35,1 | 70,2 | 105 | 160 | 210 | 252 | 307 | 345 | 426 | 519 | 590 | 716 | - - - - - - - - -
CR 12022 150 1,81 9,02 | 18,1 | 45,3 90,7 | 136 | 206 | 272 | 326 | 390 | 446 | 551 | 671 | 762 | - = = = = = = = = =

Reduzierung der iibertragbaren Leistung durch verschiedene Betriebsfaktoren: (Reduzierungsfaktoren)

Reduction of the transmittable power by different operating factors: (reduction factors)

Antriebscharakteristik (8 Std./Tag)
Drive characteristics (8hrs/day)

E-Motor
Electric motor

Dampf-/Benzinmotor ab 4 Zyl.
Steam-/ gasoline motor

Gas- od. Diesel-Motor
Gas or diesel motor

Gleichbleibende Belastung — keine Drehrichtungswechsel — niedriges Anfahr-Drehmoment

A , . . 1,0 1,5 2,0
Constant load, no change in sense of rotation, low starting torque
Wechselnde Belastung — keine Drehrichtungswechsel — niedriges Anfahr-Drehmoment

B . . ) ) 1,5 2,0 2,5
Alternating load, no change in sense of rotation, low starting torque
Schwere Stobelastung — Drehrichtungswechsel und Anfahren unter Last

C S . ; 2,0 2,5 3,0
High impact load, changes in sense of rotation, start up under load
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Technical information

Jede Produktanwendung bedarf einer technischen Grundlage. In unseren techni-
schen Informationen finden Sie ein Glossar, Bohrungstoleranzen und Nutenab-
messungen sowie Kettenrdder-Teilkreisdurchmesser fiir Rollen-, Buchsen- und
Gallketten. Weitere technische Informationen zu Kettentechnik und Auslegun-
gen sind im iwis-Kettenhandbuch zu finden.

Every product application is based on a technical background. In our technical
information chapter, you find besides a glossary, also hub dimensions, bore
tolerances and pitch diameters of sprockets for roller chains, bush chains and
gall chains. For further technical information on chain engineering and chain
dimensioning, please refer to our iwis Chain Engineering Manual.
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Glossar
Glossary

1. Beschichtungen

iwis bietet eine Vielzahl an Beschichtungen fiir die Kettenrdder an. Wir be-
halten uns vor, sofern nicht explizit gefordert, die Bohrungen nach dem
Beschichten fertig zu drehen um geforderte Passungen sicherzustellen.

iwis Standardbeschichtungen sind:
- Verzinken
% Vernickeln
% Briinieren / schwarz Oxidieren
-+ Phosphatieren
Abweichende Beschichtungen sind auf Anfrage lieferbar.

2. Bohrungen und Nuten

Kettenrdder mit Nut werden von iwis, soweit nicht anders beschrieben, mit
einer H7 Passung und Passfedernut nach DIN 6885/1 geliefert. Passfeder-
nuten nach DIN 6883 und DIN 6887 sind auf Anfrage lieferbar. Die Passfe-
dern gehoren in der Regel nicht zum Lieferumfang.

3. Lagersitz

Sollten Kettenrdder mit Lagersitz ausgefiihrt werden, so werden die Boh-
rungen iblicherweise mit einer P7 oder N7 Passung ausgefiihrt, um den
Lager AuBenring nicht verschieben zu konnen. Abweichende Lagersitze
miissen explizit abgestimmt werden.

4. Passfedernuten
Passfedernuten nach DIN 6885 konnen in Ausfiihrung mit P9 oder JS9 ge-
fertigt werden.

5. Werkstoffe

iwis Kettenrdder werden standardmafig aus dem Material C45 gefertigt.
Kettenrader aus C45 haben den Vorteil, dass diese im Normalzustand tiber
eine akzeptable Festigkeit verfiigen und die Verzahnung bei Bedarf nach-
traglich induktiv gehdrtet werden kann. In Sonderfdllen kann der Einsatz
anderer Werkstoffe sinnvoll sein.

6. Warmebehandlung

Zur Verbesserung der Verschleillebensdauer ist es sinnvoll Kettenrad-Ver-
zahnungen induktiv zu hdrten. Standardméfig weisen induktiv gehartete
Kettenrdder eine Oberflichenhdrte von »50HRC auf, wobei die Hartetiefe
von der jeweiligen Kettenrad Baugréfle abhdngt. Beim Einsatz anderer
Verfahren zur Erhohung der Oberflichenfestigkeit (Zum Beispiel Nitrieren,
Einsatzhdrten) miissen andere Werkstoffe als C45 fiir die Kettenrdder ver-
wendet werden.
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1. Coatings

iwis supplies a wide range of different coatings for sprockets. In order to
guarantee the required fitin respective cases, we reserve the right — unless
explicitly specified otherwise — not to finish drilling the bores before
application of the coating.

The standard iwis coatings are:
»zinc-plating

- nickel-plating

- burnishing / black oxidation

- phosphatising

Other coatings also available on request.

2. Bores and keyways

iwis sprockets with keyways are supplied with an H7 fit and a keyway ac-
cording to standard DIN 6885/1, unless described otherwise. Keyways ac-
cording to DIN 6883 and DIN 6887 standard are also available on request.
Please order keyways separately, as they are not automatically included
in the delivery.

3. Bearing seat

If sprocket versions with a bearing seat are required, they will generally be
supplied with bores with a P7 or N7 fit in order to avoid displacing the ou-
ter race. If other bearing seats are required, this must be explicitly agreed
in advance.

4. Keyways
Keyways manufactured to standard DIN 6885 are available in conjunction
with P9 or JS9 versions.

5. Materials

As iwis sprockets are manufactured from C45 material as standard, they
offer the double advantage of an acceptable level of strength under nor-
mal conditions and the possibility of retroactive inductive hardening of
the gear teeth if necessary. It may be advisable to use other materials in
special cases.

6. Heat treatment

Itis sometimes beneficial to induction-harden gear teeth as a means of im-
proving wear resistance. A surface hardness value of >50HRC is normal for
induction-hardened sprockets, although the hardness depth depends on
the respective sprocket size. If other processes such as nitriding or case-
hardening are used to improve surface hardness, it is necessary to select
other materials than C45 for making sprockets.
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Bohrungstoleranzen und Nutenabmessungen
Hub dimensions and bore tolerances

Nabennut DIN 6885/1 Bohrungstoleranzen
Key way DIN 6885/1 Bore tolerances
Wellendurchmesser . Breite Tiefe mit Riickenspiel Zuléssige Abweichung Bohrungsdurchmesser Passung / AbmafR
Shaft diameter Pafifedernquer.schmtt Width Depth plus clearing Allowable tolerance Bore diameter Key fitting
Key dimensions

tiber bis Toleranz P 9/JS 9 tiber bis

up to Tolerance P9/JS 9 up to

d d bxh b t2 mm gd gd H7
mm mm mm mm mm mm mm mm

6 8 2x2 2 1 +0,1 6 10 +0,015/0
8 10 3x3 3 1,4 +0,1 6 10 +0,015/0
10 12 4x4 4 1,8 +0,1 6 10 +0,015/0
12 17 5x5 5 2,3 +0,1 10 18 +0,018/0
17 22 6x6 6 2,8 +0,1 10 18 +0,018/0
22 30 8x7 8 3,3 +0,2 18 30 +0,021/0
30 38 10x8 10 3,3 +0,2 30 50 +0,025/0
38 44 12x8 12 3,3 +0,2 30 50 +0,025/0
44 50 14x9 14 3,8 +0,2 30 50 +0,025/0
50 58 16x10 16 4,3 +0,2 50 80 +0,030/0
58 65 18x11 18 4,4 +0,2 50 80 +0,030/0
65 75 20x12 20 4,9 +0,2 80 120 +0,035/0
75 85 22x14 22 5,4 +0,2 80 120 +0,035/0
85 95 25x14 25 5,4 +0,2 120 180 +0,040/0
95 110 28x16 28 6,4 +0,2 120 180 +0,040/0
110 130 32x18 32 7,4 +0,2 180 250 +0,046/0
130 150 36x20 36 8,4 +0,3 250 315 +0,052/0
150 170 40x22 40 9,4 +0,3 250 315 +0,052/0
170 200 45x25 45 10,4 +0,3 250 315 +0,052/0
200 230 50x28 50 11,4 +0,3 315 400 +0,057/0
230 260 56 x32 56 12,4 +0,3 315 400 +0,057/0
260 290 63x32 63 12,4 +0,3 315 400 +0,057/0
290 330 70x36 70 14,4 +0,3 400 500 +0,063/0
330 380 80 x 40 80 15,4 +0,3 400 500 +0,063/0
380 440 90 x 45 90 17,4 +0,3 400 500 +0,063/0
440 500 100 x50 100 19,5 +0,3 400 500 +0,063/0

b

d+t,

d-t,
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Teilkreisdurchmesser der Kettenrader fiir Rollen-, Buchsen- und Gallketten

Zihne- Teilung in mm (Zoll)

zahl

G/en | a2 G/8" | G4 (1" @1/4" @1/2")

‘ 6 ¢ 9,525 12,7 15 15,88 19,05 20 » 25,4 20 31,75 » 38,1 40
8 15,68 20,91 24,89 33,19 39,20 41,48 49,78 52,26 65,33 66,37 78,39 82,97 91,46 99,56 104,53
9 17,54 23,39 27,85 37,13 43,86 46,42 55,70 58,48 73,10 74,26 87,71 92,83 102,33 111,40 116,95
10 19,42 25,89 30,82 41,10 48,54 51,37 61,65 64,72 80,90 82,20 97,08 102,75 113,26 123,29 129,44
11 21,30 28,40 33,81 45,08 53,24 56,35 67,62 70,99 88,74 90,16 106,48 112,70 124,23 135,23 141,98
12 23,18 30,91 36,80 49,07 57,96 61,34 73,60 77,27 96,59 98,14 115,91 122,67 135,23 147,21 154,55
13 25,07 33,43 39,80 53,07 62,68 66,33 79,60 83,57 104,46 106,14 125,36 132,67 146,25 159,20 167,14
14 26,96 35,95 42,80 57,07 67,41 71,34 85,61 89,88 112,35 114,15 134,82 142,68 157,29 171,22 179,76
15 28,86 38,48 45,81 61,08 72,15 76,35 91,63 96,19 120,24 122,17 144,29 152,71 168,34 183,25 192,39
16 30,75 41,01 48,82 65,10 76,89 81,37 97,65 102,52 128,15 130,20 153,77 162,75 179,40 195,29 205,03
17 32,65 43,54 51,84 69,12 81,63 86,39 103,67 108,84 136,05 138,23 163,27 172,79 190,48 207,35 217,69
18 34,55 46,07 54,85 73,14 86,38 91,42 109,70 115,18 143,97 146,27 172,76 182,84 201,56 219,41 230,35
19 36,45 48,60 57,87 77,16 91,13 96,45 115,74 121,51 151,89 154,32 182,27 192,90 212,64 231,48 243,02
20 38,35 51,14 60,89 81,18 95,89 101,48 121,78 127,85 159,81 162,37 191,77 202,96 223,74 243,55 255,70
21 40,26 53,68 63,91 85,21 100,64 106,51 127,82 134,19 167,74 170,42 201,29 213,03 234,83 255,63 268,38
22 42,16 56,21 66,93 89,24 105,40 111,55 133,86 140,53 175,67 178,48 210,80 223,10 245,93 267,72 281,07
23 44,06 58,75 69,95 93,27 110,16 116,59 139,90 146,88 183,60 186,54 220,32 233,17 257,04 279,80 293,76
24 45,97 61,29 72,97 97,30 114,92 121,62 145,95 153,23 191,53 194,60 229,84 243,25 268,15 291,90 306,45
25 47,87 63,83 76,00 101,33 119,68 126,66 151,99 159,57 199,47 202,66 239,36 253,32 279,26 303,99 319,15
26 49,78 66,37 79,02 105,36 124,44 131,70 158,04 165,92 207,41 210,72 248,89 263,41 290,37 316,09 331,85
27 51,68 68,91 82,05 109,40 129,21 136,74 164,09 172,28 215,34 218,79 258,41 273,49 301,48 328,19 344,55
28 53,59 71,45 85,07 113,43 133,97 141,79 170,14 178,63 223,29 226,86 267,94 283,57 312,60 340,29 357,26
29 55,49 73,99 88,10 117,46 138,74 146,83 176,19 184,98 231,23 234,93 277,47 293,66 323,72 352,39 369,96
30 57,40 76,53 91,12 121,50 143,50 151,87 182,25 191,34 239,17 243,00 287,00 303,75 334,84 364,49 382,67
31 59,31 79,08 94,15 125,53 148,27 156,92 188,30 197,69 247,11 251,07 296,54 313,83 345,96 376,60 395,38
32 61,21 81,62 97,18 129,57 153,03 161,96 194,35 204,05 255,06 259,14 306,07 323,92 357,08 388,71 408,09
33 63,12 84,16 100,20 133,61 157,80 167,01 200,41 210,40 263,00 267,21 315,60 334,01 368,20 400,82 420,80
34 65,03 86,70 103,23 137,64 162,57 172,05 206,46 216,76 27d,95 275,28 325,14 344,10 379,33 412,93 433,52
35 66,93 98,25 106,26 141,68 167,34 177,10 212,52 223,12 278,90 283,36 334,67 354,20 390,45 425,04 446,23
36 68,84 91,79 109,29 145,72 172,11 182,15 218,57 229,47 286,84 291,43 344,21 364,29 401,58 437,15 458,95
37 70,75 94,33 112,32 149,75 176,87 187,19 224,63 235,83 294,79 299,51 353,75 374,38 412,71 449,26 471,67
38 72,66 96,88 115,34 153,79 181,64 192,24 230,69 242,19 302,74 307,58 363,29 384,48 423,83 461,37 484,38
39 74,57 99,42 118,37 157,83 186,41 197,29 236,74 248,55 310,69 315,66 372,83 394,57 434,96 473,49 497,10
40 76,47 101,96 121,40 161,87 191,18 202,33 242,80 254,91 318,64 323,74 382,36 404,67 446,09 485,60 509,82
41 78,38 104,51 124,43 165,91 195,95 207,38 248,86 261,27 326,59 331,81 391,90 414,77 457,22 497,72 522,54
42 80,29 107,05 127,46 169,94 200,72 212,43 254,92 267,63 334,54 339,89 401,44 424,86 468,35 509,83 535,26
43 82,20 109,60 130,49 173,98 205,49 217,48 260,98 273,99 342,49 347,97 410,99 434,96 479,48 521,95 547,98
44 84,11 112,14 133,52 178,02 210,26 222,53 267,03 280,35 350,44 356,05 420,53 445,06 490,61 534,07 560,70
45 86,01 114,68 136,55 182,06 215,03 227,58 273,09 286,71 358,39 364,12 430,07 455,15 501,75 546,19 573,42
46 87,92 117,23 139,58 186,10 219,80 232,63 279,15 293,07 366,34 372,20 439,61 465,25 512,88 558,30 586,15
47 89,83 119,77 142,61 190,14 224,58 237,68 285,21 299,43 374,29 380,28 449,15 475,35 524,01 570,42 598,87
48 91,74 112,32 145,64 194,18 229,35 242,73 291,27 305,80 382,24 688,36 458,69 485,45 535,14 582,54 611,59
49 93,65 124,86 148,67 198,22 234,12 247,78 297,33 312,16 390,20 396,44 468,24 495,55 546,28 594,66 624,32
50 95,56 127,41 151,69 202,26 238,89 252,82 303,39 318,52 398,15 404,52 477,78 505,65 557,41 606,78 637,04
51 97,46 129,95 154,73 206,30 243,66 257,87 309,45 324,88 406,10 412,60 487,32 515,75 568,54 618,90 649,76
52 99,37 132,50 157,75 210,34 248,43 262,92 315,51 331,24 414,05 420,68 496,87 525,85 579,68 631,02 662,49
53 101,28 135,04 160,78 214,38 253,20 267,97 321,57 337,61 422,01 428,76 506,41 535,95 590,81 643,14 675,21
54 103,19 137,59 163,82 218,42 257,98 273,03 327,63 343,97 429,96 436,84 515,95 546,05 601,95 655,26 687,94
55 105,10 140,13 166,85 222,46 262,75 278,08 333,69 350,33 437,91 444,92 525,50 556,15 613,08 667,38 700,66
56 107,01 142,68 169,88 226,50 267,52 283,13 339,75 356,69 445,87 453,00 535,04 566,25 624,21 679,50 713,39
57 108,92 145,22 172,91 230,54 272,29 288,18 345,81 363,06 453,82 461,08 544,59 576,35 635,35 691,62 726,11
58 110,83 147,77 175,94 234,58 277,07 293,23 351,87 369,42 461,78 469,16 554,13 586,45 646,49 703,75 738,84
59 112,73 150,31 178,97 238,62 281,84 298,28 357,93 375,78 469,73 477,24 563,67 596,56 657,62 715,87 751,57
60 114,64 152,86 182,00 242,66 286,61 303,33 363,99 382,15 477,68 485,33 573,22 606,66 668,76 727,99 764,29
61 116,55 155,40 185,03 246,70 291,38 308,38 370,06 388,51 485,64 493,41 582,76 616,76 679,89 740,11 777,02
62 118,46 157,95 188,06 250,74 296,15 313,43 376,12 394,87 493,59 501,49 592,31 626,86 691,03 752,23 789,75
63 120,37 160,49 191,09 254,79 300,93 318,48 382,18 401,24 501,55 509,57 601,86 636,96 702,16 764,36 802,47
64 122,28 163,04 194,12 258,83 305,70 323,53 388,24 407,60 509,50 517,65 611,40 647,07 713,30 776,48 815,20
65 124,19 165,59 197,15 262,87 310,47 328,58 394,30 413,96 517,46 525,73 620,95 657,17 724,44 788,60 827,93
70 133,74 178,31 212,30 283,07 334,34 353,84 424,61 445,78 557,23 566,15 668,68 707,68 780,12 849,22 891,57
76 145,19 193,59 230,49 307,32 362,98 384,15 460,98 483,97 604,96 614,64 725,95 768,30 846,95 921,96 967,94
80 152,83 203,77 242,61 323,49 382,07 404,36 485,23 509,43 636,78 646,97 764,14 808,71 891,50 970,46 1018,85
85 162,38 216,50 257,77 343,69 405,94 429,62 515,54 541,25 676,56 687,39 811,88 859,23 947,19 1031,08 1082,50
90 171,92 229,23 272,93 363,90 429,81 454,88 545,85 573,07 716,34 727,80 859,61 909,76 1002,88 1091,71 1146,15
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Teilkreisdurchmesser der Kettenrdder fiir Rollen-, Buchsen- und Gallketten

Teilung in mm (Zoll)

Zdhne-
zahl
(13/4") @ (21/2") (B" (3,5" @"
z 44,45 45 50 50,8 60 63 63.5 76,2 80 88,9 100 1016 125 160 200 250 315
8 116,15 = 117,59 | 130,66 = 132,75 | 156,79 = 164,63 @ 165,93 = 199,12 = 209,05 @ 232,31 261,31 265,49 = 326,64 | 418,10 |« 522,63 | 653,28 | 823,13
9 129,96 = 131,57 | 146,19 | 148,53 | 175,43 | 184,20 @ 185,66 | 222,79 | 233,90 | 259,93 | 292,38 297,06 @ 365,48 @ 467,81 584,76 | 730,95 | 921,00
10 143,84 | 145,62 @ 161,80 @ 164,39 = 194,16 = 203,87 @ 205,49 | 246,59 | 258,89 | 287,69 | 323,61 328,78 | 404,51 517,77 = 647,21 | 809,02 @ 1019,36
11 157,77 | 159,73 | 177,47 | 180,31 212,97 | 223,62 | 225,39 | 270,47 | 283,96 & 315,55 354,95 360,63 @ 443,68 567,91 709,89 @ 887,37 | 1118,08
12 171,74 | 173,87 | 193,19 | 196,28 | 231,82 | 243,41 245,35 | 294,41 309,10 | 343,48 | 386,37 | 392,55 | 482,96 | 618,19 | 772,74 | 965,93 | 1217,07
13 185,74 | 188,04 | 208,93 | 212,27 | 250,71 | 263,25 | 265,34 | 318,41 | 334,29 | 371,48 @ 417,86 | 424,54 @ 522,32 = 668,57 @ 835,72 | 1044,65 1316,25
14 199,76 | 202,23 | 224,70 | 228,29 | 269,64 | 283,12 | 285,37 @ 342,44 | 359,52 | 399,51 | 449,40 | 456,59 | 561,74 = 719,03 = 898,79 | 1123,49 @ 1415,60
15 213,79 | 216,44 | 240,49 = 244,33 | 288,58 = 303,01 = 305,42 | 366,50 @ 384,78 | 427,59 | 480,97 @ 488,67 | 601,22 769,56 | 961,95  1202,43 § 1515,07
16 227,84 | 230,66 | 256,29 @ 260,39 @ 307,55 322,93 325,49 @ 390,59 @ 410,07 @ 455,69 @ 512,58 = 520,78 @ 640,73 = 820,13 @ 1025,17 1281,46
17 241,91 | 244,90 | 272,11 | 276,46 | 326,53 | 342,86 = 345,58 @ 414,69 | 435,38 | 483,81 544,22 | 552,93 | 680,27 @ 870,75 @ 1088,44 1360,55
18 255,98 | 259,14 | 287,94 | 292,55 @ 345,53 362,80 @ 365,68 | 438,82 460,70 = 511,95 575,88 @ 585,09 @ 719,85 = 921,40 @ 1151,75 1439,69
19 270,06 = 273,40 @ 303,78 | 308,64 | 364,53 | 382,76 385,80 @ 462,96 @ 486,04 @ 540,11 @ 607,55 617,27 | 759,44 = 972,09 1215,11 1518,88
20 284,14 | 287,66 | 319,62 | 324,74 | 383,55 | 402,72 | 405,92 @ 487,10 @ 511,40 @ 568,29 = 639,25 | 649,47 | 799,06 @ 1022,79 @ 1278,49
21 298,24 | 301,93 | 335,48 | 340,84 | 402,57 | 422,70 | 426,05 511,26 | 536,76 | 596,48 | 670,95 | 681,69 | 838,69 | 1073,52 | 1341,90
22 312,34 | 316,20 | 351,33 | 356,96 | 421,60 | 442,68 | 446,19 @ 535,43 @ 562,13 | 624,67 @ 702,67 | 713,91 | 878,33 @ 1124,27 1405,33
23 326,44 | 330,48 | 367,20 | 373,07 | 440,64 | 462,67 | 466,34 | 559,61 587,52 | 652,88 | 734,39 | 746,14 | 917,99 | 1175,03 | 1468,79
24 340,54 = 344,76 | 383,06 = 389,19 | 459,68 | 482,66 = 486,49 @ 583,79 @ 612,90 681,09 766,13 @ 778,39 & 957,66 1225,81
25 354,65 |« 359,04 | 398,94 | 40532 @ 478,72 502,66 @ 506,65 | 607,98 = 638,30 @ 709,31 797,87 @ 810,64 = 997,34  1276,60
26 368,77 | 373,33 | 414,81 | 421,45 | 497,77 | 522,66 @ 526,81 @ 632,17 @ 663,70 = 737,53 829,62 | 842,90 | 1037,03 1327,40
27 382,88 | 387,62 | 430,69 437,58 516,83 = 542,67 = 546,98 @ 656,37 = 689,10 @ 765,77 @ 861,38 @ 875,16 @ 1076,72 1378,21
28 397,00 | 401,91 | 446,57 | 453,72 | 535,88 | 562,68 | 567,14 | 680,57 = 714,51 | 794,00 = 893,14 = 907,43 @ 1116,43  1429,02
29 411,12 | 416,21 | 462,45 | 469,85 | 554,94 | 582,69 | 587,32 | 704,78 | 739,93 @ 822,24 | 924,91 939,71 | 1156,13 | 1479,85
30 425,24 | 430,50 | 478,34 | 485,99 | 574,01 | 602,71 | 607,49 = 728,99 | 76534 850,49 | 956,68 971,98 | 1195,85 | 1530,68
31 439,37 | 444,80 | 494,23 | 502,13 | 593,07 | 622,72 | 627,67 | 753,20 | 790,76 @ 878,73 | 988,45  1004,27  1235,56 | 1581,52
32 453,49 | 459,10 = 510,11 518,28 | 612,14 | 642,74 | 647,85 @ 777,42 @ 816,18 @ 906,98 @ 1020,23 1036,55 1275,29 | 1632,37
33 467,62 | 473,40 = 526,01 534,42 | 631,21 | 662,77 | 668,03 801,63 @ 841,61 93524 1052,01 1068,84 1315,01 | 1683,22
34 481,75 | 487,71 541,90 = 550,57 = 650,28 @ 682,79 | 688,21 = 82585 @ 867,04 963,49 1083,80 1101,14 1357,74 @ 1734,07
35 495,88 | 502,01 557,79 | 566,72 | 669,35 @ 702,82 | 708,39 & 850,07 @ 892,47 @ 991,75 1115,58 1133,43 1394,48 @ 1784,93
36 510,01 516,32 | 573,69 | 582,86 | 688,42 | 722,86 | 728,58 | 874,30 @ 917,90 | 1020,01 1147,37 | 1165,73 | 1434,21  1835,79
37 524,14 | 530,62 | 589,58 = 599,01 707,50 | 742,87 | 748,77 | 898,52 | 943,33 | 1048,28 | 1179,16 = 1198,03  1473,95  1886,66
38 538,27 | 544,93 | 605,48 | 615,17 | 726,57 | 762,90 @ 768,96 @ 922,75 | 968,77 | 1076,54 | 1210,96 1230,33 1513,70 1937,53
39 552,40 | 559,24 | 621,38 | 631,32 | 745,65 | 782,93 | 789,15 | 946,98 @ 994,20 | 1104,81 1242,75 | 1262,64 | 1553,44 | 1988,40
40 566,54 | 573,55 | 637,27 @ 647,47 | 764,73 @ 802,97 @ 809,34 @ 971,21 1019,64 1133,07 1274,55 1294,94 1593,19
41 580,67 = 587,86 653,17 = 663,63 | 783,81 @ 823,00 829,53 99544 104508 1161,34  1306,35 1327,25 | 1632,94
42 594,81 | 602,17 | 669,07 679,78 @ 802,89 843,03 @ 849,72 K 1019,67 1070,52 1189,61 1338,15 1359,56 1672,69
43 608,94 = 616,48 684,98 @ 69594 821,97 @ 863,07 | 869,92  1043,90 109596 1217,89 1369,95 1391,87 1712,44
44 623,08 | 630,79 | 700,88 | 712,09 | 841,05 | 883,11 | 890,11 | 1068,14 | 1121,40 1246,16 1401,75 1424,18  1752,19
45 637,22 | 645,10 | 716,78 | 728,25 | 860,14 | 903,14 | 910,31  1092,37 | 1146,85 1274,43 | 1433,56 | 1456,50 | 1791,95
46 651,35 | 659,41 732,68 | 744,41 | 879,22 | 923,18 | 930,51 | 1116,61 | 1172,29 1302,71 146536 1488,81 1831,71
47 665,49 | 673,73 | 748,59 | 760,56 | 898,30 | 943,22 | 950,70 @ 1140,84 | 1197,74 1330,99 | 1497,17 1521,13 | 1871,46
48 679,63 | 688,04 |« 764,49 | 776,72 | 917,39 = 963,26 = 970,90 1165,08 1223,18 1359,26 1528,98 1553,44 1911,22
49 693,77 702,35 780,39 792,88 @ 936,47 | 983,30 | 991,10 @ 1189,32 1248,63 1387,54 1560,79 1585,76 1950,98
50 707,91 | 716,67 | 796,30 = 809,04 = 955,56  1003,34 1011,30  1213,56 1274,08 1415,82  1592,60 1618,08 1990,75
51 722,05 @ 730,98 @ 812,20 @ 825,20 | 974,64 | 1023,38  1031,50 1237,80 1299,53 1444,10 1624,41 @ 1650,40
52 736,19 | 74530 | 828,11 | 841,36 | 993,73 | 1043,42 | 1051,70 @ 1262,04  1324,98 1472,38  1656,22 | 1682,72
53 750,33 | 759,61 | 844,02 | 857,52 | 1012,82 | 1063,46  1071,90 1286,28 1350,42 1500,66 1688,03 | 1715,04
54 764,47 | 773,93 | 859,92 | 873,68 | 1031,91  1083,50 A 1092,10 | 1310,52 1375,87 | 1528,94 ' 1719,84  1747,36
55 778,61 | 788,25 @ 875,83 | 889,84 | 1050,99 | 1103,54 | 1112,30 | 1334,76  1401,33 = 1557,22 | 1751,66 @ 1779,68
56 792,75 | 802,56 | 891,74 | 906,00 | 1070,08 | 1123,59 1132,50 1359,00 1426,78 1585,51 1783,47 @ 1812,01
57 806,89 | 816,88 |« 907,64 = 922,16 | 1089,17 1143,63 | 1152,71 1383,25 1452,23 1613,79 1815,29 1844,33
58 821,04 = 831,20 923,55 938,33 | 1108,26  1163,67 | 1172,91 1407,49 1477,68 1642,07 1847,10 1876,65
59 835,18 | 845.51 | 939,46 954,49 | 1127,35 1183,72 1193,11 1431,73  1503,13 1670,36 1878,92 1908,98
60 849,32 | 859,83 | 955,37 | 970,65 | 1146,44 | 1203,76 | 1213,31 | 1455,98  1528,59 ' 1698,64  1910,73  1941,30
61 863,46 | 874,15 | 971,27 | 986,81 | 1165,53 | 1223,81 | 1233,52 | 1480,22 @ 1554,04  1726,93  1942,55 1973,63
62 877,61 | 888,46 | 987,18 | 1002,98 @ 1184,62 | 1243,85 | 1253,72 | 1504,47 @ 1579,50 = 1755,21  1974,37 @ 2005,96
63 891,75 | 902,78 | 1003,09 § 1019,14 | 1203,71 | 1263,90 | 1273,93 | 1528,71 | 1604,95 A 1783,50 K 2006,18 | 203,9,28
64 905,89 = 917,10  1019,00 1035,30 @ 1222,80 1283,94 | 1294,13  1552,96 1630,40 1811,78 2038,00 2070,61
65 920,03 = 931,42 1034,91 1051,47  1241,89 | 1303,99 1314,34 1577,20 1655,86 @ 1840,07 @ 2069,82 2102,94
70 990,75  1003,01 1114,46 1132,29 1337,35 1404,22  1415,36 1698,44 1783,13  1981,51
76 1075,62  1088,93  1209,92 1229,28 1451,91 1524,50 1536,60 1843,92 1935,88 @ 2151,24
80 1132,20  1146,21 | 1273,57 | 1293,94 | 1528,28 | 1604,69 1617,43  1940,92 2037,71 | 2264,40
85 1202,93 1 1217,81 | 1353,13 | 1374,78 | 1623,75 | 1704,94 1718,47 | 2062,16 2165,00 @ 2405,86
90 1273,66 |+ 1289,42 | 1432,69 | 1455,61 | 1719,22 | 1805,18 1819,51 2183,41 2292,30 | 2547,31
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@3@9 Hochleistungsrollenketten — Ein Uberblick iiber unser weiteres Kettenprogramm

High-performance roller chains — An overview of our further product programm

Langglieder-Rollenketten
Double pitch roller chains

Aus Everlast wird MEGALlife
- Everlast becomes MEGAlife

Korrosionsgeschiitzte Kettenp, * ; ] ‘B MEGALife wartungsfreie Ketten
Corrosion resistant chaif's f;"' v 3 MEGAlife maintenance-frée chains

o gl et s
Rellenketten mit Anbauteilem . =% | Hohlbolzenkette
Roller chains with attachments Ir S Hollowspin-chains

Stauforderketten \~ J Flyerketten
Accumulation chains ~. Leaf chains

Forderketten ;
Conveyor chains Chain tools and chain lubticants
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MEGALife Rollenketten
MEGAlLife Roller chains

Transferketten
Transfer chains

Handbuch Kettentechnik
Engineering Manual

iwis Prézisionsketten
High precision chains

®

®

SWis

®

Spitzlaschenketten
Spike chains

Gripketten
Grip chains

Kettenrdder und
Antriebskomponenten
Sprockets and

Scharnierbandketten
Flat Top chains

ag

Rollen- und Forderketten

Roller- and conveyor chains

Landmaschinenketten
Agricultural chains

@lrey

@lrey

drive components

FLEXON®

Samtliche Produktkataloge und Flyer, sowie unser
iwis Kettenhandbuch kdnnen Sie hier herunterladen:
iwis.com/kataloge

All product catalogs and flyers, as well as our iwis
Engineering Manual can be downloaded on our website:
iwis.com/catalogs



Unsere Standorte

Our subsidiaries

Deutschland
Germany

iwis antriebssysteme GmbH & Co. KG

Albert-Rohaupter-Strafie 53
81369 Miinchen

Tel. +49 89 76909-1500
Fax +498976909-1198
sales@iwis.com

Frankreich
France

iwis systémes de transmission
10, rue du Luxembourg
69330 Meyzieu

Tel. +33 4374515-70

Fax +334374515-71
salesfr@iwis.com

USA
USA

iwis drive systems, LLC

Building 100, 8266 Zionsville Road

Indianapolis, IN 46268
Tel. +1 317 821-3539
Fax +1 317 821-3569
sales@iwisusa.com

Tschechien
Czechia

iwis antriebssysteme spol. s r.o.
Pisecka 893

38601 Strakonice

Tel. +420 383 411811

Fax +420 383 321695
salescz@iwis.com

WWW.iwis.com
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Deutschland
Germany

iwis antriebssysteme GmbH
Essener Strafle 23

57234 Wilnsdorf

Tel. +49 2739 86-0

Fax +49 2739 86-22
sales-wilnsdorf@iwis.com

Schweiz
Switzerland

iwis AG Kettentechnik
Bahnweg 4 (Postfach)
5504 Othmarsingen
Tel. +41 628898999
Fax +41 62 8898990
info@iwis-ketten.ch

Kanada
Canada

iwis drive systems, Inc.
101-19097, 26th Avenue,
Surrey BCV3Z 3V7

Tel. +1 604 560-6395
Fax +1 604 560-6397
salesca@iwisusa.com

Tiirkei
Turkey

Deutschland
Germany

iwis agrisystems
Schiitzenweg 5

36205 Sontra

Tel. +49 5653 9778-0
Fax +49 5653 9778-26
agrisystems@iwis.com

Italien
Italy

iwis antriebssysteme Italia
Tel. +39 3409296142

Fax +49897690949-1726
salesit@iwis.com

Brasilien
Brazil

iwis Sistemas de Transmissao
de Energia Mecénica Ltda.
Rua Bento Rosa, n® 1816
Bairro Hidraulica

95.900-000 Lajeado, RS

Tel. +55 51 3748-7402
salesbrazil@iwis.com

iwis tahrik sistemleri sanayi ve ticaret ltd.sti
Kagithane Merkez Mah. Baglar Cad. No: 14

Kagithane Ofis Park 4C-Blok, TTO4-FF2

34406 Kagithane-Istanbul
Tel. +90-212-939 3843
Fax +90-212 9393701
salestr@iwis.com

lhr Partner vor Ort
Your sales representative

GroB3britannien
Great Britain

iwis drive systems Ltd.
Unit 8c Bloomfield Park
Bloomfield Road, Tipton
West Midlands, DY4 9AP
Tel. +44 1215213600
Fax +44 1215200822
salesuk@iwis.com

China
China

iwis drive systems (Suzhou) Co., Ltd.

No. 266 LvliangShan Road
215153 Suzhou SND

Tel. +86 512 8566-3010
Fax +86 512 8566-3009
salescn@iwis.com

Siidafrika
South Africa

iwis drive systems, (Pty) Ltd.
Unit 3, 127 Koornhof Road
Meadowdale, 1613

Tel. +27 11 392-2306

Fax +27 11 392-3295
salessa@iwis.com
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m = 1000
Fn=9810
a=11

B=6

Fny =Fn/cos a
Fny =9993,611
Mn = Fny x sl
Mn =4796,933
Mn = Mm

Mm =4796,933
Mm = Fmy x s2
Fmy = 26649,63
Fmy =Fm / cos B

oll6s emel6 alsé helyzetben



Fm =26796,42
p=0,6
p=Fm/A

D =59,63

Ertelmezés:

m = tomeg (kg)
Fn = terhelés (N)

e Fm = a dugattyuk altal sziikséges kifejtend6 erd

e o =aterhelés és az Fny altal bezart sz6g (°)

e [ = dugattyuk altal kifejtett eré hatasvonala és az Fmy altal bezart szo6g (°)
e Fny=Fny iranyd komponense

e Fmy=Fmyirdnyd komponense

e Mn =terhel6 oldalon fellép6 nyomaték (Nm)

e Mm = munkahenger oldalon sziikséges nyomaték (Nm)
e p=munkanyomas (Mpa)

o D = sziikséges dugattytatmérd (mm)

e sl =Mn erékarja

e s2=Mm erdkarja

e A = dugattyuk feliilete

A munkahenger als6 allasban megfelel a feladatra.



©

abra ollos emeld felsé helyzetben

m = 1000
Fn=9810

a=47

B =63

Fny =Fn/cos a
Fny = 14384,19881
Mn = Fny x sl
Mn = 6904,415429



Mn = Mm

Mm = 6904,415429
Mm = Fmy x s2
Fmy = 38357,8635
Fmy =Fm/ cos B
Fm = 84490,45414
p=0,6

p=Fm/A

D =105,88
Ertelmezés:

m = tomeg (kg)

Fn = terhelés (N)

Fm = a dugattyu 4ltal sziikséges kifejtendd erd

o = a terhelés és az Fny altal bezart sz6g (°)

B = dugattyu altal kifejtett eré hatasvonala és az Fmy dltal bezart szog (°)
Fny =Fn y irdnyud komponense

e Fmy=Fmyirdanyd komponense

e Mn =terhel6 oldalon fellép6 nyomaték (Nm)

e Mm = munkahenger oldalon sziikséges nyomaték (Nm)

e p=munkanyomas (Mpa)

o D = sziikséges dugattytatmérd (mm)
e sl =Mn erdkarja
e s2=Mm erdkarja

e A = dugattyuk feliilete

A munkahenger fels6 allasban megfelel a feladatra.
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Cylinder Air Consumption FESTO

Selected cylinders and their air consumption

Op. Mode Size [mm] Stroke/Length [mm] Pressure [bar] Number of cycles [1/min] |Air Consumption per Cycle |Air Consumption per
] Minute [l]

double acting 125 125 6.0 1 20.7720 20.7720
Single tube (single acting) (8 2000 6.0 1 0.6032 0.6032
Single tube (single acting) (8 2000 6.0 1 0.6032 0.6032
double acting 125 125 6.0 1 20.7720 20.7720
Single tube (single acting) |8 2000 6.0 1 0.6032 0.6032
Single tube (single acting) |8 2000 6.0 1 0.6032 0.6032
double acting 125 125 6.0 1 20.7720 20.7720
Single tube (single acting) |8 2000 6.0 1 0.6032 0.6032
Single tube (single acting) |8 2000 6.0 1 0.6032 0.6032
double acting 125 125 6.0 1 20.7720 20.7720
Single tube (single acting) |8 2000 6.0 1 0.6032 0.6032
Single tube (single acting) |8 2000 6.0 1 0.6032 0.6032
double acting 125 500 6.0 1 83.0881 83.0881
Single tube (single acting) |8 2000 6.0 1 0.6032 0.6032
Single tube (single acting) |8 2000 6.0 1 0.6032 0.6032
double acting 125 500 6.0 1 83.0881 83.0881
Single tube (single acting) |8 2000 6.0 1 0.6032 0.6032
Single tube (single acting) |8 2000 6.0 1 0.6032 0.6032
double acting 125 500 6.0 1 83.0881 83.0881
Single tube (single acting) |8 2000 6.0 1 0.6032 0.6032
Single tube (single acting) |8 2000 6.0 1 0.6032 0.6032
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Utilization

Working pressure 6 bar

Working hours per day 24 h

Working days per year 260d
Air Consumption

per Minute 0.34 m3
per day 490.75 m3
per Year 127594.33 m3
Energy Costs
Price 0.02 €/m3
per day 9.81€
per Year 2551.89 €

12/nov/2023 - Subject to change - Festo SE & Co. KG



