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Bosch Rexroth AG

0 Deutsch

@ English

0 Frangais

PNULEGITYNTEY | ebensgefahr bei

Nichtbeachtung der nachstehenden
Sicherheitshinweise!

Nehmen Sie die Produkte erst dann
in Betrieb, nachdem Sie die mit dem
Produkt gelieferten Unterlagen und
Sicherheitshinweise vollstandig
durchgelesen, verstanden und
beachtet haben.

Sollten Ihnen keine Unterlagen in
Ihrer Landessprache vorliegen,
wenden Sie sich an Ihren
zustandigen Rexroth-
Vertriebspartner.

Nur qualifiziertes Personal darf an
Antriebskomponenten arbeiten.

Néhere Erlauterungen zu den
Sicherheitshinweisen entnehmen Sie
Kapitel 1 dieser Dokumentation.

PNIZVIIE] Danger to life in

case of non-compliance with the
below-mentioned safety
instructions!

Do not attempt to install or put these
products into operation until you
have completely read, understood
and observed the documents
supplied with the product.

If no documents in your language
were supplied, please consult your
Rexroth sales partner.

Only qualified persons may work
with drive components.

For detailed explanations on the
safety instructions, see chapter 1 of
this documentation.

A AVERTISSEMENT [y Fg

mort en cas de non-respect des
consignes de sécurité figurant ci-
aprés !

Ne mettez les produits en service
qu'apres avoir lu completement et
apres avoir compris et respecté les
documents et les consignes de
sécurité fournis avec le produit.

Sivous ne disposez pas de la
documentation dans votre langue,
merci de consulter votre partenaire
Rexroth.

Seul un personnel qualifié est autorisé
atravailler sur les composants
d’entrainement.

Vous trouverez des explications plus
détaillées relatives aux consignes de
sécurité au chapitre 1 de la présente
documentation.

PNVEGITYUNTE] Hohe elektrische
Spannung! Lebensgefahr durch
elektrischen Schlag!

Betreiben Sie Antriebskomponenten
nur mit fest installiertem
Schutzleiter.

Schalten Sie vor Zugriff auf
Antriebskomponenten die
Spannungsversorgung aus.

Beachten Sie die Entladezeiten von
Kondensatoren.

PN TLGTIE High electrical

voltage! Danger to life by electric
shock!

Only operate drive components with
a permanently installed equipment
grounding conductor.

Disconnect the power supply before
accessing drive components.

Observe the discharge times of the
capacitors.

A AVERTISSEMENT FitIN

électriques élevées ! Danger de mort
par électrocution !

N’exploitez les composants
d’entrainement que si un conducteur
de protection est installé de maniére
permanente.

Avant d'intervenir sur les composants
d’entrainement, coupez toujours la
tension d’alimentation.

Tenez compte des délais de décharge
de condensateurs.

VNULGINIYINTe] Gefahrbringende
Bewegungen! Lebensgefahr!

Halten Sie sich nichtim
Bewegungsbereich von Maschinen
und Maschinenteilen auf.

Verhindern Sie den unbeabsichtigten
Zutritt fiir Personen.

Bringen Sie vor dem Zugriff oder
Zutritt in den Gefahrenbereich die
Antriebe sicher zum Stillstand.

V'NUZGININTeY Dangerous

movements! Danger to life!

Keep free and clear of the ranges of
motion of machines and moving
machine parts.

Prevent personnel from accidentally
entering the range of motion of
machines.

Make sure that the drives are brought
to safe standstill before accessing or
entering the danger zone.

A AVERTISSEMENT

Mouvements entrainant une situation
dangereuse ! Danger de mort !

Ne séjournez pas dans la zone de
mouvement de machines et de
composants de machines.

Evitez tout accés accidentel de
personnes.

Avant toute intervention ou tout accés
dans la zone de danger, assurez-vous
de larrét préalable de tous les
entrainements.
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AWARNUNG

Elektromagnetische / magnetische
Felder! Gesundheitsgefahr fiir
Personen mit Herzschrittmachern,
metallischen Implantaten oder
Horgeraten!

Zutritt zu Bereichen, in denen
Antriebskomponenten montiert und
betrieben werden, ist fiir oben
genannten Personen untersagt bzw.
nur nach Riicksprache mit einem
Arzt erlaubt.

Electromagnetic /
magnetic fields! Health hazard for
persons with heart pacemakers,
metal implants or hearing aids!

The above-mentioned persons are
not allowed to enter areas in which
drive components are mounted and
operated, or rather are only allowed
to do this after they consulted a
doctor.

AAVERTISSEMENT Champs
électromagnétiques / magnétiques !
Risque pour la santé des porteurs de
stimulateurs cardiaques, d'implants
métalliques et d’appareils auditifs !

L’accés aux zones ol sont montés et
exploités les composants
d’entrainement est interdit aux
personnes susmentionnées ou bien
ne leur est autorisé qu’apreés
consultation d’'un médecin.

V'N[0);t=1(¢1 s 18 HeiBe Oberflichen
(>60°C)! Verbrennungsgefahr!

Vermeiden Sie das Beriihren von
metallischen Oberflachen (z. B.
Kiihlkorpern). Abkiihlzeit der
Antriebskomponenten einhalten
(mind. 15 Minuten).

N URN(OI] Hot surfaces
(>60°C[140°F])! Risk of burns!

Do not touch metallic surfaces (e.g.
heat sinks). Comply with the time
required for the drive components to
cool down (at least 15 minutes).

PNRI BN Surfaces chaudes
(>60°C)! Risque de brdlure !

Evitez de toucher des surfaces
métalliques (p. ex. dissipateurs
thermiques). Respectez le délai de
refroidissement des composants
d’entrainement (au moins 15

minutes).
PNo)itsl(¢l 0l UnsachgemaBe  |EZNSLVANI®I improper handling | EZNAXMISNRNI®I] Manipulation

Handhabung bei Transport und
Montage! Verletzungsgefahr!

Verwenden Sie geeignete Montage-
und Transporteinrichtungen.

Benutzen Sie geeignetes Werkzeug
und personliche Schutzausriistung.

during transport and mounting! Risk
of injury!

Use suitable equipment for mounting
and transport.

Use suitable tools and personal
protective equipment.

incorrecte lors du transport et du
montage ! Risque de blessure !

Utilisez des dispositifs de montage et
de transport adéquats.

Utilisez des outils appropriés et votre
équipement de protection personnel.

A VORSICHT [T R TR

Handhabung von Batterien!
Verletzungsgefahr!

Versuchen Sie nicht, leere Batterien
zu reaktivieren oder aufzuladen
(Explosions- und Veratzungsgefahr).

Zerlegen oder beschadigen Sie keine
Batterien. Werfen Sie Batterien nicht
ins Feuer.

YN\ o)1 improper handling of
batteries! Risk of injury!

Do not attempt to reactivate or
recharge low batteries (risk of
explosion and chemical burns).

Do not dismantle or damage
batteries. Do not throw batteries into
open flames.

A ATTENTION [YERTIEN TN

incorrecte de piles! Risque de
blessure!

N’essayez pas de réactiver des piles
vides ou de les charger (risque
d’explosion et de brilure par acide).

Ne désassemblez et n’endommagez
pas les piles. Ne jetez pas des piles
dans le feu.
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A ADVERTENCIA RPN

muerte en caso de no observar las
siguientes indicaciones de
seguridad!

Los productos no se pueden poner
en servicio hasta después de haber
leido por completo, comprendido y
tenido en cuenta la documentacion y
las advertencias de seguridad que se
incluyen en la entrega.

Sino dispusiera de documentacidn
en el idioma de su pais, dirijase a su
distribuidor competente de Rexroth.

Solo el personal debidamente
cualificado puede trabajar en
componentes de accionamiento.

Encontrara mas detalles sobre las
indicaciones de seguridad en el
capitulo 1 de esta documentacion.

Perigo de vidaem

caso de inobservancia das seguintes
instrugdes de seguranga!

Utilize apenas os produtos depois de
ter lido, compreendido e tomado em
consideragdo a documentagao e as
instrucoes de seguranca fornecidas
juntamente com o produto.

Se nao tiver disponivel a
documentagdo na sua lingua, dirija-
se ao seu parceiro de venda
responsavel da Rexroth.

Apenas pessoal qualificado pode
trabalhar nos componentes de
acionamento.

Explicacdes mais detalhadas
relativamente as instrucdes de
seguranca constam no capitulo 1
desta documentagdo.

A AVVERTENZA [ESTN

morte in caso di inosservanza delle
seguenti indicazioni di sicurezza!

Mettere in funzione i prodotti solo
dopo aver letto, compreso e osservato
per intero la documentazione e le
indicazioni di sicurezza fornite conil
prodotto.

Se non dovesse essere presente la
documentazione nella vostra lingua,
siete pregati di rivolgervi al rivenditore
Rexroth competente.

Solo personale qualificato puo
eseguire lavori sui componenti di
comando.

Per ulteriori spiegazioni riguardanti le
indicazioni di sicurezza consultare il
capitolo 1 di questa documentazione.

A ADVERTENCIA FYFRE S

eléctrica! jPeligro de muerte por
descarga eléctrica!

Active solo los componentes de
accionamiento con el conductor
protector firmemente instalado.

Desconecte la alimentacion eléctrica
antes de manipular los componentes
de accionamiento.

Tenga en cuenta los tiempos de
descarga de los condensadores.

A ATENGAO Alta tensio elétrica!

Perigo de vida devido a choque
elétrico!

Opere componentes de acionamento
apenas com condutores de protecdo
instalados.

Desligue a alimentacao de tensdo
antes de aceder aos componentes de
acionamento.

Respeite os periodos de descarga
dos condensadores.

V' ANATS NP2 Alta tensione

elettrica! Pericolo di morte in seguito
ascosse elettriche!

Mettere in esercizio i componenti di
comando solo con conduttore di
messa a terra ben installato.

Staccare l'alimentazione prima di
intervenire sui componenti di
comando.

Osservare i tempi di scarica del
condensatore.

A ADVERTENCIA iMovimientos

peligrosos! Peligro de muerte!

No permanezca en la zona de
movimiento de las maquinas ni de
sus piezas.

Impida el acceso accidental de
personas.

Antes de acceder o introducir las
manos en la zona de peligro, los
accionamientos se tienen que haber
parado con seguridad.

A ATENCAO [T
perigosos! Perigo de vida!
Nao permaneca na area de

movimentacao das maquinas e das
pecas das maquinas.

Evite 0 acesso involuntario para
pessoas.

Antes de entrar ou aceder a drea
perigosa, imobilize os acionamentos
de forma segura.

A AVVERTENZA YR

pericolosi! Pericolo di morte!

Non sostare nelle zone di manovra
delle macchine e delle loro parti.

Impedire un accesso non autorizzato
per le persone.

Prima di accedere alla zona di
pericolo, arrestare e bloccare gli
azionamenti.

DOK-MOTOR*-MS2N*******-|T03-EN-P
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A ADVERTENCIA sl WY

electromagnéticos/magnéticos!
iPeligro para la salud de las personas
con marcapasos, implantes
metdlicos o audifonos!

El acceso de las personas arriba
mencionadas a las zonas de montaje
o funcionamiento de los
componentes de accionamiento esta
prohibido, salvo que lo autorice
previamente un médico.

Campos

eletromagnéticos / magnéticos!
Perigo de salide para pessoas com
marcapassos, implantes metalicos
ou aparelhos auditivos!

Acesso as areas, nas quais 0s
componentes de acionamento sao
montados e operados, € proibido
para as pessoas em cima
mencionadas ou apenas apds
permissao de um médico.

A AVVERTENZA [ 1]

elettromagnetici / magnetici! Pericolo
per la salute delle persone portatrici
di pacemaker, protesi metalliche o
apparecchi acustici!

L'accesso alle zone in cui sono
installati o in funzione componenti di
comando é vietato per le persone
sopra citate o consentito solo dopo un
colloquio con il medico.

A ATENCION Jiess e

calientes (> 60 °C)! Peligro de
quemaduras!

Evite el contacto con las superficies
calientes (p. gj., disipadores de
calor). Observe el tiempo de
enfriamiento de los componentes de
accionamiento (min. 15 minutos).

Y Yeltl|s].\ole] Syperficies quentes
(>60°C)! Perigo de queimaduras!

Evite tocar superficies metalicas (p.
ex. radiadores). Respeite o tempo de
arrefecimento dos componentes de
acionamento (min. 15 minutos).

A ATTENZIONE Il

(> 60°C)! Pericolo di ustioni!

Evitare il contatto con superfici
metalliche (ad es. dissipatori di
calore). Rispettare i tempi di
raffreddamento dei componenti di
comando (almeno 15 minuti).

PN ;Manipulacion

inadecuada en el transporte y
montaje! {Peligro de lesiones!

Utilice dispositivos de montaje y de
transporte adecuados.

Utilice herramientas adecuadas y
equipo de proteccion personal.

X elV][710]e] Manejo incorreto no

transporte e montagem! Perigo de
ferimentos!

Utilize dispositivos de montagem e
de transporte adequados.

Utilize ferramentas e equipamento
de prote¢do individual adequados.

P VARI\YA[O)\13 Manipolazione

inappropriata durante il trasporto e il
montaggio! Pericolo di lesioni!

Utilizzare dispositivi di montaggio e
trasporto adatti.

Utilizzare attrezzi adatti ed
equipaggiamento di protezione
personale.

A ATENCION FYHIPEN

inadecuado de las pilas! jPeligro de
lesiones!

No trate de reactivar o cargar pilas
descargadas (peligro de explosiony
cauterizacion).

No desarme ni dafie las pilas. No tire
las pilas al fuego.

P Ne{V][sL\o]e] Manejo incorreto de
baterias! Perigo de ferimentos!

Nao tente reativar nem carregar
baterias vazias (perigo de explosao e
de queimaduras com &cido).

Nao desmonte nem danifique as
baterias. Nao deite as baterias no
fogo.

PR PATINE Utilizzo
inappropriato delle batterie! Pericolo
di lesioni!

Non tentare di riattivare o ricaricare
batterie scariche (pericolo di
esplosione e corrosione).

Non scomporre o danneggiare le
batterie. Non gettare le batterie nel
fuoco.

DOK-MOTOR*-MS2N*******-|T03-EN-P
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PNZGININTE] | ivsfara om foljande
sdkerhetsanvisningar inte foljs!

Anvand inte produkterna innan du
har last och forstatt den
dokumentation och de
sakerhetsanvisningar som medfljer
produkten, och folj alla anvisningar.

Kontakta din Rexroth-aterforsaljare
om dokumentationen inte medféljer
pa ditt sprak.

Endast kvalificerad personal far
arbeta med drivkomponenterna.

Se kapitel 1 i denna dokumentation
for narmare beskrivningar av
sakerhetsanvisningarna.

Livsfare ved
manglende overholdelse af
nedenstdende
sikkerhedsanvisninger!

Tag ikke produktet i brug, far du har
laest og forstaet den dokumentation
og de sikkerhedsanvisninger, som
falger med produktet, og overhold de
givne anvisninger.

Kontakt din Rexroth-forhandler, hvis
dokumentationen ikke medfelger pa
dit sprog.

Det er kun kvalificeret personale, der
ma arbejde pa drive components.

Naermere forklaringer til
sikkerhedsanvisningerne fremgar af
kapitel 1 i denne dokumentation.

AWAARSCHUWING

Levensgevaar bij niet-naleving van
onderstaande veiligheidsinstructies!

Stel de producten pas in bedrijf nadat
u de met het product geleverde
documenten en de
veiligheidsinformatie volledig gelezen,
begrepen en in acht genomen heeft.

Mocht u niet beschikken over
documenten in uw landstaal, kunt u
contact opnemen met uw plaatselijke
Rexroth distributiepartner.

Uitsluitend gekwalificeerd personeel
mag aan de aandrijvingscomponenten
werken.

Meer informatie over de
veiligheidsinstructies vindt uin
hoofdstuk 1 van deze documentatie.

PNZGINTeE] Hog elektrisk
spanning! Livsfara genom elchock!

Anvand endast drivkomponenterna
med fastmonterad skyddsledare.
Koppla bort spanningsférsorjningen
fore arbete pa drivkomponenter.

Var medveten om kondensatorernas
urladdningstid.

A ADVARSEL 3 1S
hejspending! Livsfare pa grund af
elektrisk stad!

Drive components ma kun benyttes
med et fast installeret jordstik.

Serg for at koble
spandingsforsyningen fra, inden du
rgrer ved drive components.

Overhold kondensatorernes
afladningstider.

AWAARSCHUWING TS

elektrische spanning! Levensgevaar
door elektrische schok!

Bedien de aandrijvingscomponenten
uitsluitend met vast geinstalleerde
aardleiding.

Schakel voor toegang tot
aandrijvingscomponenten de
spanningsvoorziening uit.

Neem de ontlaadtijden van
condensatoren in acht.

PN Farliga rérelser!
Livsfara!

Uppehall dig inte inom maskiners
och maskindelars rérelseomrade.

Foérhindra att obehériga personer far
tilltrade.

Innan du borjar arbeta eller vistas
inom drivsystemets riskomrade
méste maskinen vara stillastaende.

A ADVARSEL Farlige

bevaegelser! Livsfare!

Du ma ikke opholde dig inden for
maskiners og maskindeles
bevagelsesradius.

Sgrg for, at ingen personer kan fa
utilsigtet adgang.

Stands drevene helt, inden du rgrer
ved drevene eller traeder ind i deres
fareomrade.

AWAARSCHUWING Bt

bewegingen! Levensgevaar!

Houdt u niet op in het
bewegingsbereik van machines en
machineonderdelen.

Voorkom dat personen onbedoeld
toegang verkrijgen.

Voor toegang tot de gevaarlijke zone
moeten de aandrijvingen veilig tot
stilstand gebracht zijn.

DOK-MOTOR*-MS2N*******-|T03-EN-P
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Elektromagnetiska/
magnetiska falt! Halsofara for
personer med pacemaker, implantat
av metall eller horapparat!

Det ar forbjudet for ovan namnda

personer (eller kraver dverlaggning

med lakare) att betrada omraden dar

gri¥komponenter armonterade ochii
rift.

A ADVARSEL

Elektromagnetiske/magnetiske
felter! Sundhedsfare for personer
med pacemakere, metalliske
implantater eller hereapparater!

For disse personer er der adgang
forbudt eller kun adgang med
tilladelse fra leege til de omrader,
hvor drive components monteres og
drives.

AWAARSCHUWING

Elektromagnetische / magnetische
velden! Gevaar voor de gezondheid
van personen met pacemakers,
metalen implantaten of
hoorapparaten!

Toegang tot gebieden, waarin
aandrijvingscomponenten worden
gemonteerd en bediend, is verboden
voor voornoemde personen of
uitsluitend toegestaan na overleg met
eenarts.

A OBSERVERA Varma ytor
(> 60 °C)! Risk for brannskador!

Undvik att vidréra metallytor (t.ex.
kylelement). Var medveten om att
det tar tid fér drivkomponenterna att
svalna (minst 15 minuter).

yygelitsilenile] varme overflader
(>60°C)! Risiko for forbraendinger!

Undgd at berare metaloverflader
(f.eks. kaleelementer). Overhold
drive components nedkglingstid
(min. 15 min.).

AVOORZICHTIG]TS
opperviakken (> 60 °C)!
Verbrandingsgevaar!

Voorkom contact met metalen
oppervlakken (bijv. Koellichamen).
Afkoeltijd van de
aandrijvingscomponenten in acht
nemen (min. 15 minuten).

A OBSERVERA [F1FNiH]

hantering vid transport och
montering! Skaderisk!

Anvénd passande monterings- och
transportanordningar.

Anvénd lampliga verktyg och
personlig skyddsutrustning.

A FORSIGTIG I EN BT

ved transport og montering! Risiko
for kveestelser!

Benyt egnede monterings- og
transportanordninger.

Benyt egnet vaerktaj og personligt
sikkerhedsudstyr.

A VOORZICHTIG [ TR ES NS

bij transport en montage!
Letselgevaar!

Gebruik geschikte montage- en
transportinrichtingen.

Gebruik geschikt gereedschap en een
persoonlijke veiligheidsuitrusting.

A OBSERVERA [

hantering av batterier! Skaderisk!

Forsok inte ateraktivera eller ladda
upp batterier (risk for explosioner
och fratskador).

Batterierna far inte tas isér eller
skadas. Slang inte batterierna i
elden.

Y o) i (eane] Fejlhandtering af
batterier! Risiko for kvaestelser!

Forsgg ikke at genaktivere eller
oplade tomme batterier
(eksplosions- og @tsningsfare).

Undlad at skille batterier ad eller at
beskadige dem. Smid ikke batterier
ind i abenild.

A VOORZICHTIG [S IR LRI

van batterijen! Letselgevaar!

Probeer nooit lege batterijen te
reactiveren of op te laden
(explosiegevaar en gevaar voor
beschadiging van weefsel door
cauterisatie).

Batterijen niet demonteren of
beschadigen. Nooit batterijen in het
vuur werpen.

\'
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[ C2] Cesky

AVAROITUS [NE I

turvaohjeiden noudattamatta
jattdmisestd on seurauksena
hengenvaara!

Ota tuote kayttoon vasta sen jalkeen,
kun olet lukenut Iapi tuotteen
mukana toimitetut asiakirjat ja
turvallisuusohjeet, ymmartanyt ne ja
ottanut ne huomioon.

Jos asiakirjoja ei ole saatavana
omalla didinkielellasi, ota yhteys
asianomaiseen Rexrothin
myyntiedustajaan.

Kayttolaitteiden komponenttien
parissa saa tydskennelld ainoastaan
valtuutettu henkildsto.

Lisatietoa turvaohjeista l6ydat tdman
dokumentaation luvusta 1.

A OSTRZEZENIE p2Ptors

Zyciaw razie nieprzestrzegania
ponizszych wskazéwek
bezpieczeristwa!

Nie uruchamiac produktéw przed
uprzednim przeczytaniem i petnym
zrozumieniem wszystkich
dokumentéw dostarczonych wraz z
produktem oraz wskazowek
bezpieczenstwa. Nalezy
przestrzegac wszystkich zawartych
tam zalecen.

W przypadku braku dokumentéw w
Panstwa jezyku, prosimy o
skontaktowanie sie z lokalnym
partnerem handlowym Rexroth.

Przy zespotach napedowych moze
pracowac wytgcznie
wykwalifikowany personel.

Blizsze objasnienia wskazéwek
bezpieczenstwa znajduja sie w
Rozdziale 1 niniejszej dokumentacji.

NI Nebezpeti sivota v
pfipadé nedodrzeni nize uvedenych
bezpecénostnich pokyni!

Pred uvedenim vyrobk( do provozu si
prectéte kompletni dokumentaci a
bezpecénostni pokyny dodavané s
vyrobkem, pochopte je a dodrzujte.

Nemate-li k dispozici podklady ve
svém jazyce, obratte se na
prislusného obchodniho partnera
Rexroth.

Na komponentach pohonu smi
pracovat pouze kvalifikovany
personal.

Podrobnéjsi vysvétleni k
bezpecnostnim pokyndm naleznete v
kapitole 1 této dokumentace.

AVAROITUS e

sahkojannite! Sahkoiskun
aiheuttama hengenvaara!

Kayta kayttolaitteen komponentteja
ainoastaan maadoitusjohtimen
ollessa kiintedsti asennettuna.

Katkaise jannitteensyottd ennen
kayttolaitteen komponenteille
suoritettavien toiden aloittamista.

Huomioi kondensaattoreiden
purkausajat.

A OSTRZEZENIE [ITPYAN

napigcie elektryczne! Zagrozenie
zyciaw wyniku porazenia pragdem!

Zespoty napedu mogg by¢
eksploatowane wytacznie z
zainstalowanym na state przewodem
ochronnym.

Przed uzyskaniem dostepu do
podzespotéw napedu nalezy
odtaczyc zasilanie elektryczne.

Zwracac uwage na czas roztadowania
kondensatoréw.

PRSI vysoké elekirické

napéti! Nebezpedi Zivota pfi zasazeni
elektrickym proudem!
Komponenty pohonu smi byt v

provozu pouze s pevné
nainstalovanym ochrannym vodicem.

Nez za¢nete zasahovat do komponent
pohonu, odpojte je od elektrického
napajeni.

Dodrzujte vybijeci ¢asy kondenzator(.

PNLVGIOINIE] Vaarallisia liikkeital
Hengenvaara!

Al4 oleskele koneiden tai
koneenosien liikealueella.

Pida huolta siitd, ettei muita
henkil6ita padse alueelle vahingossa.

Pysayta kdyttolaitteet varmasti
ennen vaara-alueelle koskemista tai
menemista.

A OSTRZEZENIE

Niebezpieczne ruchy! Zagrozenie
zycia!

Nie wolno przebywac w obszarze
pracy maszyny i jej elementow.

Nie dopuszczac oséb niepowotanych
do obszaru pracy maszyny.

Przed dotknigciem urzadzenia/
maszyny lub zblizeniem sie do
obszaru zagrozenia nalezy zgodnie z
zasadami bezpieczenstwa wytaczy¢

napedy.

NI Nebezpecns
pohyby! Nebezpeti Zivota!
Nezdrzujte se v dosahu pohybu strojl
ajejich soucasti.

Zabrarte nahodnému pfistupu osob.

Pred zasahem nebo vstupem do
nebezpecného prostoru bezpecné
zastavte pohony.

DOK-MOTOR*-MS2N*******-|T03-EN-P

Vil




Bosch Rexroth AG

MS2N Synchronous Motors

@ Suomi

@ Polski

[ c2] Cesky

AVAROITUS

Sahkomagneettisia/magneettisia
kenttid! Terveydellisten haittojen
vaara henkildille, joilla on
sydamentahdistin, metallinen
implantti tai kuulolaite!

Ylla mainituilta henkil6iltd on padsy
kielletty alueille, joilla asennetaan tai
kaytetaan kayttolaitteen
komponentteja, tai heidéan on ensin
saatava tdhdn suostumus

A OSTRZEZENIE[:WH

elektromagnetyczne / magnetyczne!
Zagrozenie zdrowia dla 0s6b z
rozrusznikiem serca, metalowymi
implantami lub aparatami
stuchowymi!

Wstep na teren, gdzie odbywa sie
montaz i eksploatacja napedéw jest
dla ww. 0s6b zabroniony wzglednie
dozwolony po konsultacji z lekarzem.

Elektromagneticka/
magnetickd pole! Nebezpedi pro
zdravi osob s kardiostimulatory,
kovovymi implantéty nebo
naslouchadly!

VySe uvedené osoby maji zakazan
pristup do prostort, kde jsou
montovany a pouzivany komponenty
pohonu, resp. ho maji povolen pouze
po poradé s Iékarem.

(>60°C)! Palovammojen vaara!

Valta metallipintojen koskettamista
(esim. jaahdytyslevyt). Noudata
kayttolaitteen komponenttien
jadhtymisaikoja (vah. 15 minuuttia).

Iaakariltaan.
A HUOMIO Jih iEF T IGTE A PRZESTROGA [Vl PNOLIOYZTINTN Horke povrchy

powierzchnie (> 60°C)!
Niebezpieczenstwo poparzenia!

Unika¢ kontaktu z powierzchniami
metalowymi (np. radiatorami).
Przestrzegac czaséw schfadzania
podzespotéw napedow (min. 15
minut).

(> 60°C)! Nebezpedi popdleni!

Nedotykejte se kovovych povrchii
(napf. chladicich téles). Dodrzujte
dobu ochlazeni komponent pohonu
(min. 15 minut).

'Y [V el1{e] Fpzasianmukainen

kasittely kuljetuksen ja asennuksen
yhteydessa! Loukkaantumisvaara!

Kayta soveltuvia asennus- ja
kuljetuslaitteita.

Kayta omia tyokaluja ja
henkilokohtaisia suojavarusteita.

A PRZESTROGA [N e

obchodzenie sig podczas transportu
i montazu! Ryzyko urazu!

Stosowac odpowiednie urzadzenia
montazowe i transportowe.

Stosowac odpowiednie narzedzia i
$rodki ochrony osobistej.

A UPOZORNENI [YSS¥TVA
zachazeni piii prepravé a montazi!
Nebezpedi zranéni!

Pouzivejte vhodna montazni a
dopravni zafizeni.

Pouzivejte vhodné naradi a osobni
ochranné vybaveni.

A HUOMIO [ZNETEY

epaasianmukainen kasittely!
Loukkaantumisvaara!

Al yrita saada tyhjid paristoja
toimimaan tai ladata niita uudelleen
(rdjahdys- ja sydpymisvaara).

Al3 hajota paristoja osiin tai vaurioita
niita. Al heita paristoja tuleen.

A PRZESTROGA [N Ae

obchodzenie sig z bateriami! Ryzyko
urazu!

Nie prébowad reaktywowac i nie
tadowac zuzytych baterii
(niebezpieczenstwo wybuchu oraz
poparzenia zraca substancja).

Nie demontowac i nie niszczy¢
baterii. Nie wrzuca¢ baterii do ognia.

A UPOZORNENI [YSS¥TVA

zachazeni s bateriemi! Nebezpeéi
zranéni!

Nepokou3ejte se znovu aktivovat nebo
dobijet prazdné baterie (nebezpeci
vybuchu a poleptani).

Nerozebirejte ani neposkozujte
baterie. Nehazejte baterie do ohné.

Vil
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Bosch Rexroth AG

@ Slovensko

@ Slovencina

@ Romana

A OPOZORILO pNITHiR'

nevarnost pri neupo$tevanju
naslednjih napotkov za varnost!

Izdelke zacnite uporabljati Sele, ko v
celoti preberete, razumete in
upostevate izdelkom prilozeno
dokumentacijo in varnostne napotke.

Ce prilozena dokumentacija ni na
voljo v vaSem maternem jeziku, se
obrnite na pristojnega distributerja
Rexroth.

Samo kvalificirano osebje sme delati
na pogonskih komponentah.

Podrobnejsa pojasnila o varnostnih
navodilih najdete v poglavju 1 v tej
dokumentaciji.

Nebezpeéenstvo
ohrozenia Zivota pri nedodrziavani
nasledujicich bezpe¢nostnych
pokynov!

Vyrobky uvadzajte do prevadzky az
potom, ¢o ste Uplne precitali,
pochopili a zobrali do Gvahy
podklady a bezpe¢nostné pokyny
dodané s vyrobkom.

Ak by ste nemali k dispozicii Ziadne
podklady v jazyku svojej krajiny,
obrétte sa prosim na svojho
prislusného predajcu Rexroth.

Na komponentoch pohonu smie
pracovat iba kvalifikovany personal.

Blizsie vysvetlenia k bezpecnostnym
pokynom zistite z kapitoly 1 tejto
dokumentacie.

A AVERTIZARE XN

moarte in cazul nerespectarii
urmatoarelor instructiuni de
siguranta!

Punerea in functiune a produselor
trebuie efectuata dupa citirea,
intelegerea si respectarea
documentelor si instructiunilor de
siguranta, care sunt livrate impreuna
cu produsele.

In cazul in care documentele nu sunt
in limba dumneavoastra materna, va
rugam sa contactati partenerul de
vanzari Rexroth.

Numai un personal calificat poate
lucra cu componentele de actionare.

Explicatii detaliate privind
instructiunile de siguranta gasiti in
capitolul 1 al acestei documentatii.

Y Y] Joy4e];{|Me] visoka elektri¢na

napetost! Zivljenjska nevarnost
zaradi elektricnega udara!

Pogonske komponente uporabljajte
samo s fiksno names¢enim zas¢itnim
vodnikom.

Pred dostopom do pogonske
komponente odklopite napajanje.
Upostevajte ¢ase praznjenja
kondenzatorjev.

Vysoké elektrické
napatie! Nebezpecenstvo ohrozenia
Zivota v dosledku zasahu elektrickym
priadom!

Komponenty pohonu prevadzkujte
iba s pevne nainstalovanym
ochrannym vodi¢om.

Pred pristupom na komponenty
pohonu odpojte zdroj napatia.

Respektujte Casy vybitia

A AVERTIZARE et

electricainalta! Pericol de moarte prin
electrocutare!

Exploatati componentele de actionare
numai cu impamantarea instalata
permanent.

Inainte de interventia asupra
componentelor de actionare,
deconectati alimentarea cu tensiune
electrica.

kondenzatorov. Tineti cont de timpii de descarcare ai
condensatorilor.
A OPOZORILO YR premiki! A VAROVANIE Pohyby A AVERTIZARE Miscari

Zivljenjska nevarnost!

Ne zadrzujte se v obmocju delovanja
strojev.

Preprecite nenadzorovan dostop
oseb.

Pred prijemom ali dostopom v
nevarno obmocje varno zaustavite
vse gnane dele.

prinasajlice nebezpecenstvo!
Nebezpecenstvo ohrozenia Zivota!

NezdrZiavajte sa v oblasti pohybu
strojov a Casti strojov.

Zabrante nepovolanému pristupu
0sob.

Pred zasahom alebo pristupom do
nebezpecnej oblasti uvedte pohony
bezpecne do zastavenia.

periculoase! Pericol de moarte!

Nu stationati in zona de miscare a
masinilor si a componentelor in
miscare a maginilor.

Impiedicati accesul neintentionat al
persoanelor in zona de lucru a
masinilor.

inainte de interventia sau accesul in
zona periculoasd, opriti in siguranta
componentele de actionare.
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A OPOZORILO

Elektromagnetna / magnetna polja!
Nevarnost za zdravje za osebe s
spodbujevalniki srca, kovinskimi
vsadki ali slu$nimi aparati!

Dostop do obmodij, v katerih so
names$cene delujoce pogonske
komponente, je za zgoraj navedene
osebe prepovedan oz. dovoljen samo
po posvetu z zdravnikom.

A VAROVANIE

Elektromagnetické/magnetické polia!
Nebezpecenstvo pre zdravie 0sob s
kardiostimulatormi, kovovymi
implantatmi alebo nactvacimi
pristrojmi!

Pristup k oblastiam, v ktorych st
namontované a prevadzkuji sa
komponenty pohonu, je pre hore
uvedené osoby zakéazany resp. je
dovoleny iba po konzultacii s
lekdrom.

A AVERTIZARE [T

electromagnetice / magnetice! Pericol
pentru sanatatea persoanelor cu
stimulatoare cardiace, implanturi
metalice sau aparate auditive!

Intrarea in zone, in care se monteaza
sau se exploateaza componente de
actionare, este interzisa pentru
persoanele sus numite respectiv este
permisa numai cu acordul medicului.

A POZOR (VYN
(>60°C)! Nevarnost opeklin!

Izogibajte se stiku s kovinskimi
povrsinami (npr. hladilnimi telesi).
Upostevajte Cas hlajenja pogonskih
komponent (najm. 15 minut).

A UPOZORNENIE [FRS

povrchy (> 60 °C)! Nebezpecenstvo
popalenia!

Zabrante kontaktu s kovovymi
povrchmi (napr. chladiacimi
telesami). Dodrziavajte Cas
vychladenia komponentov pohonu
(min. 15 mindt).

Suprafete fierbinti

(> 60°C)! Pericol de arsuri!

Nu atingeti suprafetele metalice (de
ex. radiatoare de racire). Respectati
timpii de racire ai componentelor de
actionare (min. 15 minute).

V'Y do740]51 Nestrokovno ravnanje
med transportom in namestitvijo!
Nevarnost poskodb!

Uporabljajte ustrezne pripomocke za
namescanije in transport.

Uporabite ustrezno orodje in osebno
za$¢itno opremo.

Neodborna
manipuldcia pri transporte a
montazZi! Nebezpecenstvo
poranenia!

Pouzivajte vhodné montazne a
transportné zariadenia.

Pouzivajte vhodné naradie a osobné
ochranné prostriedky.

LSS Manipulare

necorespunzatoare la transport si
montaj! Pericol de vatamare!

Utilizati dispozitive adecvate de
montaj si transport.

Folositi instrumente corespunzatoare
si echipament personal de protectie.

V'Y do740)31 Nepravilno ravnanje z
baterijami! Nevarnost poskodb!

Ne poskusajte ponovno aktivirati ali
napolniti praznih baterij (Nevarnost
zaradi eksplozij ali jedkanja).

Ne razstavljajte ali poskodujte
nobenih baterij. Baterij ne mecite v
ogen;.

A UPOZORNENIE YIRS ui]
manipuldcia s batériami!
Nebezpecenstvo poranenial

Nepokusajte sa reaktivovat alebo
nabijat prazdne batérie
(nebezpecenstvo vybuchu a
poleptania).

Batérie nerozoberajte ani
nepo$kodzujte. Nehadzte batérie do
ohna.

LSV Manipulare

necorespunzatoare a bateriilor!
Pericol de vatdmare!

Nu incercati sa reactivati sau sa
incarcati bateriile goale (pericol de
explozie si pericol de arsuri).

Nu dezasamblati si nu deteriorati
bateriile. Nu aruncati bateriile in foc.
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AFIGYELMEZTETES! ¥}

alabbi biztonsagi Gtmutatdsok
figyelmen kiviil hagyasa
életveszélyes helyzethez vezethet!

Uzembe helyezés el6tt olvassa el,
értelmezze, és vegye figyelembe a
csomagban taldlhato
dokumentumban foglaltakat és a
biztonsagi itmutatasokat.

Amennyiben a csomagban nem talal
az On nyelvén irt dokumentumokat,
vegye fel a kapcsolatot az illetékes
Rexroth-képviseldvel.

A hajtas alkatrészein kizardlag
képzett személy dolgozhat.

A biztonsagi tmutatokkal
kapcsolatban tovabbi magyarazatot
ennek a dokumentumnak az elsé
fejezetében taldlhat.

A NPEQYNPEXAEHVE

OnacHocT 3a X1BoTa Np1
HecnassaHe Ha NOCOUeHUTe No-fony
MHCTPYKUMK 32 besonacHocT!

M3non3Barite NpoayKTUTE Cnef Karo
CTe Ce 3ano3Hanu noapobHo ¢
NpUNoXeHata KbM NpoayKTa
LOKYMEHTALMA W yKasaHuA 3a
besonacHocT, pasbpanu cte ru u cte
ce cbobpasunu ¢ Tax.

AKO TEKCTBT He e HanucaH Ha Baluma
e3uK, MonA obbpHeTe ce KbM Bawwna
KOMMETEHTEH ThProBCKM
npenctasuten Ha Rexroth.

CbC 33iBUKBALLMTE KOMMOHEHTH
TpsbBa fa paboti camo
KBanuguu1paH nepcoHarn.

MNoapobHK NOACHEHMS KbM
MHCTPYKLMKTE 3a besonacHocT
MOXeTe Aa BuauTe B [NaBa 1 Ha Tasu
JIOKYMEHTaLus.

PNERTTTIT Turpinajuma

doto drosibas noradijumu
neievéro$ana var apdraudét dzivibu!

Saciet lietot izstradajumu tikai péc
tam, kad esat pilniba izlasijusi,
sapratusi un nemusi vera kopa ar
izstradajumu piegadatos dokumentus.

Ja dokumenti nav pieejami Jisu valsts
valoda, versieties pie pilnvarota
Rexroth izplatitaja.

Darbus pie piedzinas komponentiem
drikst veikt tikai kvalificéts personals.

Detalizétus paskaidrojumus attieciba
uz droSibas noradijumiem skatiet §i
dokumenta 1. nodala.

A FIGYELMEZTETES! [TPP*

elektromos feszilltség! Eletveszély
aramiités miatt!

A hajtas alkatrészeit csak véglegesen
telepitett véddévezetdvel
lizemeltesse!

Miel6tt hozzanyul a hajtas
alkatrészeihez, kapcsolja ki az
aramellatast.

Ugyelien a kondenzatorok kisiilési
idejére!

A NPEYNPEXOEHVE [

€ENEKTPUUECKO HanpexeHue!
OnacHOCT 3a XHBOTa OT yaap OT
€NneKTPHUUECKH TOK!

PaboreTe cbe 3aaBUKBaILUTE
KOMMOHEHTU Camo Mpu 34paBo
3aKpeneH 3a3eMABaLL, NPOBOAHKK.

Mpenv pabota no 3aABKXBaLLUTE
KOMMOHEHTH, U3KNIoueTe
3aXPaHBalLOTO HaNpeXeHHe.

ObbpHeTe BHMMaHHe Ha BpeMeTo 3a
paspesxaHe Ha KoHeH3aTopuTe.

A BRIDINAJUMS P

elektriskais spriegums! Dzivibas
apdraudéjums elektriska trieciena dél!

Piedzinas komponentus darbiniet tikai
ar fikséti uzstaditu zeméjumvadu.
Pirms darba pie piedzinas
komponentiem atslédziet
elektroapgadi.

Nemiet véra kondensatoru izlades
laikus.

AFIGYELMEZTETES!

Veszélyes mozgés! Eletveszély!

Ne tartozkodjon a gépek és a
gépalkatrészek mozgasi teriiletén
belil!

llletéktelen személyeket ne engedjen
a gép kozelébe!

Mieldtt beavatkozik, vagy a veszélyes
z6naba belép a hajtasokat
biztonsagosan allitsa le.

A NPEOYNPEXOEHUE [oh Rt

LiBWxXeHuA! OnacHocCT 3a uBota!

He cToitTe B 0bcera Ha IBMXeHWe Ha
MaLLMHKTE M UaCTUTE Ha MaLLMHKTE.

He ponyckaite HenpeaHamepeH
BOCTbI Ha Xopa.

Mpeny pabota unu BK3aHe B
ornacHara 30Ha, CnpeTe HafleXaHo
NMPUBOAHUSA MEXaHU3bM.

A BRIDINAJUMS oY

kustibas! Dzivibas apdraudéjums!

Neuzturieties masinu un masinas
detalu kustibu zona.

Novérsiet nepiederosu personu
piek|usanu.

Pirms darba bistamajas zonas pilniba
apstadiniet piedzinu.
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AFIGYELMEZTETES!

Elektromagneses / magneses mezo!
Karos hatassal lehet a szivritmus-
szabalyoz6 késziilékkel,
fémbeiiltetéssel vagy
hallokésziilékkel rendelkezék
egészségére!

Azokra a teriiletekre, ahol hajtasok
alkatrészeit szerelik és izemeltetik, a
fent emlitett személyeknek tilos a
belépés, illetve csak orvosi
konzultaciot kdvetden szabad az
adott tertiletekre |épniiik.

A NPEAYNPEXOEHUE

ENeKTpOMarH1THH / MarHWTHH
noneta! OnacHoOCT 3a 3fpaBeTo Ha
X0pa CbC CbPAEYHU CTUMYNIATOPH,
METarnHU UMIIaHTH UNK CNYXOBU
anaparu!

JloCTbNbT 3a ropecnomeHarure nuua
[10 30HH, B KOMTO LL{E CE MOHTMPAT U
Lie paboTAT 3aABMKBALLM
KOMMOHEHTH ce 3abpaHaBa, unu
paspelliaBa camo Cef] KOHCYNTauus
C nekap.

A BRIDINAJUMS

Elektromagnétiskais / magnétiskais
lauks! Veselibas apdraudéjums
personam ar sirds stimulatoriem,
metaliskiem implantiem vai dzirdes
aparatiem!

Tuvo$anas zonam, kuras tiek montéti
un darbinati piedzinas komponenti,
iepriek$ minétajam personam ir
aizliegta, respektivi, at|auta tikai pec
konsultésanas ar arstu.

PNIXTYTN Forro feliiletek

(>60°C)! Egésveszély!

Ne érjen hozza fémfeliiletekhez (pl.
hitétestekhez)! Vegye figyelembe a
hajtas alkatrészeinek kihdlési idejét
(min. 15 perc)!

noBbpxHocTH (> 60 °C)! OnacHocT ot
u3rapsHe!

He nokocBaite meTanHu
NOBbPXHOCTH (Hanpumep
paguatopu). Cbbnionabante
BPEMETO Ha OXNaX/aaHe Ha
3aBUXXBALLIMTE KOMMOHEHTH (MMH.
15 MuHyTH).

P74 NENTEIY Karstas virsmas

(> 60°C)! Apdedzinasanas risks!

Neskarieties pie metaliskam virsmam
(pieméram, dzesétaja). Laujiet
piedzinas komponentiem atdzist (min.
15 mindtes).

A VIGYAZAT! [T RSt

kezelés szallitaskor és szereléskor!
Sériilésveszély!

A megfelelé beszerelési és szallitasi
eljarasokat alkalmazza!

Hasznaljon megfelel§ szerszamokat
és személyes védofelszerelést!

A BHYMAHVE [T

6opaseHe No BpeMe Ha TPaHCopPT U
MoHTaX!ONacHOCT OT HapaHABaHe!

W3non3BaiTe NoAXoAALL0 MOHTaXHO
W TPAHCMOpPTHO 0bopy/BaHe.

M3non3BaTe nogxoaaLum
MHCTPYMEHTH U TMUHW NPELNasHu
cpeacTsa.

VP4V Nepareizi veikta

transporté$ana un montaza! Traumu
gisanas risks!

lzmantojiet piemérotas montazas un
transportésanas ierices.

lzmantojiet piemeérotus instrumentus
un individualos aizsardzibas lidzek|us.

PN Z¥TIT Akkumulétorok

szakszer(tlen kezelése!
Sériilésveszély!

Ures akkumulatorokat ne aktivaljon
ljra, illetve ne toltson fel (robbanas-
és marasveszély)!

Az akkumulatorokat ne szedje szét,
és ne rongalja meg! Az akkumulatort
ne dobja tlizbe!

A BHAMAHWE [TISNEEI

6bopaseHe ¢ barepuu! OnacHocT ot
HapaHsBaHe!

He ce onuTBaiTe Aa akTMBHpaTe
OTHOBO WNH [a 3apexpare
paspesenu batepuu (OnacHocT ot
€KCNM03KA 1 HanpPbCKBaHe C
arpecuBeH arex).

He pa3rnobsBaiite 1 He
nospexgaite barepun. He
XBbpnAnTe batepuu B OrbH.

P41V Nepareiza bateriju

lieto$ana! Traumu giiSanas risks!

Neméginiet no jauna aktivizét vai
uzladet tuksas baterijas (eksploziju un
kimisko apdegumu draudi).

Neizjauciet un nesabojajiet baterijas.
Nemetiet baterijas uguni.

Xl
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0 Lietuviskai

@ Eesti

@ EMnvika

PNELIFEY pavojus gyvybei

nesilaikant toliau pateikiamy
saugumo nurodymy!

Naudokite gaminj tik kruop$ciai
perskaite prie jo pridétus aprasus,
saugumo nurodymus. Susipazinkite
su jais ir vadovaukités naudodami
gaminj.

Jei Jus negavote aprado gimtaja
kalba, kreipkités j jgaliotus Rexroth
atstovus.

Prie pavaros komponenty leidziama
dirbti tik kvalifikuotam personalui.

I$samesnius saugumo nurodymy
paaiskinimus rasite Sios
dokumentacijos 1 skyriuje.

A HOIATUS FY[ETIEET
ohutusjuhiste eiramine on eluohtlik!

Votke tooted kaiku alles siis, kui olete
toodetega kaasasolevad materjalid
ning ohutusjuhised taielikult labi
lugenud, neist aru saanud ja neid
jarginud.

Kui Teil puuduvad emakeelsed
materjalid, siis pd6rduge Rexrothi
kohaliku miitigiesinduse poole.

Ajamikomponentidega tohib todtada
iiksnes kvalifitseeritud personal.

Tapsemaid selgitusi ohutusjuhiste
kohta leiate kdesoleva
dokumentatsiooni peatiikist 1.

ATPOEIAONOIHZH T

Bavdrou o€ nepinmwon un
QUPPOPPWONG IE TIC IAPAKATW 00Nyieg
aopaAeiac!

©¢éaTe T0 MPOidV o€ AetToupyia agou
61aPBaocete, katavorjoeTe kat AdPete
unown 1o aUvolo Twv 0dnylv
aogaleiag mou To ouvodeliouv.

Edv bev undpyet Tekpnpiwon otn
yAwooa oag, aneubuvbeite oe
€€oucl060TNHEVO aVTITPOOWITO TNG
Rexroth.

Movo e€elbIKeUpEVO TPOOWTTIKO
€MTPENETAL Va XelpileTal oTolxEla
petadoang kivnong.

TMepatrépw ene€nynoeic Twv odnylwv
aopaleiag datiBevral oto kepahato 1
N Mapolioag TEKUNEIWwonG.

NI Aukita elektros

itampa! Pavojus gyvybei dél elektros
smugio!

Pavaros komponentus
eksploatuokite tik su fiksuotai
instaliuotu apsauginiu laidu.
Pries prieidami prie pavaros
komponenty i§junkite maitinimo
jtampa.

Atsizvelkite j kondensatoriy
iSsikrovimo trukme.

V'Y (NI Korge elektripinge!
Eluohtlik elektrilodgi tottu!

Kaitage ajamikomponente (iksnes
piisivalt installeeritud maandusega.

Lilitage enne ajamikomponentidega
toode alustamist toitepinge vilja.

Jargige kondensaatorite
mahalaadumisaegu.

ATNPOEIAOMOIHZHINY

nAextpwn Taon! Kivbuvog Bavarou and
nAektponAngia!

O¢€TeTe o€ AetToupyia Ta oTolxela
HeTadoaong Kivnong Vo epOoOV ExEl
TonoBeTnBel kahd MPOOTATEUTIKOC
aywyog yeiwong.

TMpwv ano onotadrmoTe napéufaon,
anoouvbéaTe TV Tpopodoaia Twv
orolxeiwv petadoonc kivnonc.

NafeTe umoyn Tou XPOVOUG
ano@OPTIONG TWV MUKVWTAV.

NI pavojingi judesiail
Pavojus gyvybei!

Nebukite masiny ar jy daliy judéjimo
zonoje.

Neleiskite netycia patekti asmenims.

Prie$ patekdami j pavojaus zong
saugiai iSjunkite pavaras.

Y'Y (O ENAE] Ohtlikud liikumised!
Eluohtlik!

Arge viibige masina ja masinaosade
liikumispiirkonnas.

Tokestage inimeste ettekavatsematu
sisenemine masina ja masinaosade
liikumispiirkonda.

Tagage ajamite turvaline seiskamine
enne ohupiirkonda juurdepaasu voi
sisenemist.

ATPOEIAONOIHZHIZ PN

Taoelc! Kivbuvog Oavarou!

Mnv OT€KeOTE OTNV TIEPLOXT Kivnong
UNXavnUATwv Kat e€aptnuaTwV.
AToTpENETE TNV TUXAia €i0060 ATOHWV.
Mptv an6 Tv napéyBaon 1 mpoofacn
0TV TEPLOYT) KIVBUVOU, PEPLUVOTE Yia
NV aopaln akvnTonoinon Twv
ouoTnUATWY PeTadoonc Kivnong.
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0 Lietuviskai

@ Eesti

@ EMnvika

A|SPEJIMAS

Elektromagnetiniai / magnetiniai
laukai! Pavojus asmeny su Sirdies
stimuliatoriais, metaliniais implantais
arba klausos aparatais sveikatai!

Prieiga prie zony, kuriose
montuojami ir eksploatuojami
pavaros komponentai, auk$ciau
nurodytiems asmenims yra
draudZiama arba leistina tik
pasitarus su gydytoju.

Elektromagnetilised /
magnetilised valjad! Terviseohtlik
siidamestimulaatorite,
metallimplantaatide ja
kuulmisseadmetega inimestele!

Sisenemine piirkondadesse, kus
toimub ajamikomponentide
monteerimine ja kditamine, on
iilalnimetatud isikutele keelatud voi
lubatud (iksnes pérast arstiga
konsulteerimist.

ATPOEIAONOIHZH

HAektpopayvnTikd/payvnTika nebia!
Kivbuvog yia Tnv uyeia atopwv pe
kapSiakoUc Bnuatodorec, peTalika
€lQuTelaTa I oUoKeUEC akonc!

H eicobog o€ TepLoXEC OTou
TipaypatornoleiTat uvappoAdynan Kat
Aetroupyia oTolxeiwv petadoong
Kivnonc amayopeuetal ota
nipoavapepBéVTa dTopa, EKTOC av Toug
€xel 6o0el oxeTIKn Gdela katomv
ouvevvonaong pe yatpo.

A PERSPEJIMAS'ehad

pavirsiai (> 60 °C)! Nudegimo
pavojus!

Venkite liesti metalinius pavirSius
(pvz., radiatoriy). ISlaikykite pavaros
komponenty atvésimo trukme (bent
15 minuciy).

INSRIAZYSUEN Kuumad
vélispinnad (> 60 °C)! Poletusoht!

Valtige metalsete vélispindade (nt
radiaatorid) puudutamist. Pidage
kinni ajamikomponentide
mahajahtumisajast (vahemalt 15
minutit).

ATMPOZOXHIGHENS M EEy
(> 60 °C)! Kivbuvoc eykalparoc!

Ano@elyeTe TV enagn e HETAMIKES
em@aveleg (m.x. povadec yugne).
NaBete unown 1o Xpovo WiEnc Twv
oTolxeiwv petadoanc kivnong
(Touhaxiotov 15 Aenra).

PN Netinkamas

darbas transportuojant ir
montuojant! Susizalojimo pavojus!

Naudokite tinkamus montavimo ir
transportavimo jrenginius.

Naudokite tinkamus jrankius ir
asmens saugos priemones.

N A RIAZVCNER N Asjatundmatu

kasitsemine transportimisel ja
montaaZil! Vigastusoht!

Kasutage sobivaid montaazi- ja
transpordiseadiseid.

Kasutage sobivaid tooriistu ja
isiklikku kaitsevarustust.

ANPOXOXH AKGT(IIMT])\OC
XEWPIOPAC KaTa Tn PHETaPOPa Kat
ouvappohdynon! Kivbuvog
TpaupaTiopou!

Xpnotyoroleire kataAMnAoug
unxaviopoUc ouvappoAdynong Kat
HETAPOPAG.

Xpnotoroteite kataAMnAa epyaAeia kat
atopko e€omhiopo npoaTaoiac.

PNV NN Netinkamas

darbas su baterijomis! Susizalojimo
pavojus!

Nebandykite tusciy baterijy
reaktyvuoti arba jkrauti (sprogimo ir
iSésdinimo pavojus).

Neardykite ir nepazeiskite baterijy.
Nemeskite baterijy j ugnj.

AETTEVAATUSTI

asjatundmatu kasitsemine!
Vigastusoht!

Arge iiritage kunagi tiihje patareisid
reaktiveerida voi tais laadida
(plahvatus- ja s66vitusoht).

Arge demonteerige ega kahjustage
patareisid. Arge visake patareisid
tulle.

ATPOZOXH AKUTdMﬂ)\OC
Xelpiopoc pmatapiav! Kivéuvog
TpaupaTiopou!

Mnv eMOIWKETE va EVEPYOTIOL|OETE
Eava 1} va QopTicETE KEVEC UNATAPIEC
(kivouvoc €kpnénc kat diafpwonc).
Mnv 61aAUETE 1) KATAOTPEPETE TIC

unatapieg. Mnv amoppirnTeTe TiC
pmaTapieg otn QuTId.

XIv
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1 About this documentation

Editions of this documentation

Release

Edition date Remark

03 2018-04 Revision according to project planning manual edition 03, water cooling
02 2016-06 Revision according to project planning manual edition 01

01 2015-05 First edition corrected

01 2015-03 First edition

Tab. 1-1: Record of revisions

1.1 Validity of the documentation

This documentation is valid for Rexroth housing motors of the MS2N series and
must be observed by assemblers, operators, service engineers and facility oper-
ators.

1.2 Additional documentation

Operate this product only, if you have the following documentation available.
You must understand and observe this documentation.

|Title | Document type | Document number
Project  plan- : . P o
[CLQ}| Rexroth IndraDyn S Synchrous Motors MS2N ning manual DOK-MOTOR*-MS2N PRxx-xx-P

Tab. 1-2: Additional documentation

1.3 Presentation of information
Safety instructions

The safety instructions in this documentation include signal words (danger,
warning, caution, note) and a signal symbol (acc. to ANSI Z535.6-2006).

The signal word is intended to draw your attention to the safety instructions and
describes the seriousness of the danger. The warning triangle with exclamation
mark indicates the danger for persons.

A DANGER

Non-compliance with this safety instructions will result in death or severe per-
sonal injury.
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A WARNING

Non-compliance with this safety instructions can result in death or severe per-
sonal injury.

A CAUTION

Non-compliance with this safety instructions can result in moderate or minor
personal injury.

NOTICE

Non-compliance with this safety instructions can result in material damage.

Safety sign

In the documentation, the following internationally standardized safety signs and
graphic symbols are used. The table contains the significance of the signs.

Safety sign Significance

Warning against dangerous electric voltage

Warning against hot surfaces

Warning against rotating machine parts

Warnung vor schwebender Last

Electrostatic sensitive devices

No admittance for persons with pacemaker or implanted defibrillators

Do not carry along metal parts or clocks

Hammer scales are forbidden

@& @b

Tab. 1-3: Meaning of safety signs
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Markup

The following markups are used for a user-friendly text information representa-
tion.

[ Reference to supplementary documentation

= This note gives important information, which must be observed.

e Listings on the first level contain a bullet point
— Listings on the second level contain a dash

1. Handling instructions are specified in numbered lists. Please comply with
the order of the handling instructions.
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2 Safety instructions

2.1 About this product

Observe the general safety notes in this chapter and the safety instructions in
this documentation. Therewith, you avoid personal danger, damage and errors.

= This operating instruction must be stored and transferred in case of
sale during the complete product lifetime.

2.2 Intended use

Prerequisites for proper and safe use of the motors are proper transport, appro-
priate storage, proper assembly and connection, careful maintenance, operation
and overhaul.

The motors have been designed for installation in industrial machinery. The mo-
tors have been designed and manufactured in compliance with the EU directives
and harmonized standards specified in the following.

Standards

EN 60034-1 Rating and performance
EN 60034-5 Degree of protection
Directives

2014/35/EU | Low voltage directive

The machine manufacturer must evaluate the electric and mechanic safety as
well as environmental influences in the assembled state of the machine accord-
ing to the Machine Directive 2006/42/EC and DIN EN 60204-1 (safety of ma-
chines).

The electrical installation must comply with the protection requirements of EMC
Directive 2014/30/EU. The plant manufacturer is responsible for appropriate in-
stallation (for example: physical separation of signal and power cables, using
shielded cables, ...). The EMC instructions of the converter manufacturer must
be observed.

The machine may not be commissioned before conformity with these directives
has been confirmed.

2.3 Unintended use

Any use of the MS2N motors outside of the specified fields of application or un-
der operating conditions and technical data other than those specified in this
documentation is considered to be "inappropriate use".

Unless explicitly provided for this purpose, the motors may not be used in explo-
sion-hazardous areas.

Direct operation on the three-phase network is forbidden.
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2.4 Qualification of personnel

For the purpose of this manual, qualified personnel means persons who are fa-
miliar with transporting, installing, mounting, commissioning and operating the
components of the electrical drive and control system and the associated haz-
ards and have an appropriate qualification for their job.

All persons working on, with or in the vicinity of an electrical system must be in-
formed of the relevant safety requirements, safety guidelines and internal in-
structions (EN 50110-1).

2.5 General safety instructions

Do not install or operate motors or components of the electric drive and control
system before you have not carefully read all delivered documents.

Please observe the particular applicable national, local and system-specific regu-
lations, the safety instructions in the documentation and the warning and infor-
mative labels on the motors.

Improper use of the motors and failure to follow the safety instructions in this
document may result in material damage, personal injury, electric shock or, in
extreme cases, to death!

In the case of damage due to non-observance of the safety notes, Bosch Rexroth
assumes no liability.

Applications for functional safety are only allowed if the motors have the Sl-sign
on the rating plate.

2.6 Product- and technology-dependent safety instructions

2.6.1 Protection from electric voltage

Work required on the electric system may only be carried out by skilled electri-
cians. Tools for electricians (VDE tools) are absolutely necessary.

Before working:
1. Enable.
2. Secure against reactivation.
3. Ensure de-energization.
4. Ground and short-circuit.
5. Cover or shield any adjacent live parts.
After completing the job, cancel the measures in reverse order.
Dangerous voltage occurs during operation! Danger to life, risk of injury by elec-
tric shock!

e Before start-up, connect the protective conductors on all electric components
according to the connection plan.
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e Operation, even for short measuring purposes is only allowed with fixed con-
nected protective conductor on the specified points of the components.

2.6.2 Protection from mechanical danger

Dangerous movements! Danger to life, risk of injury, heavy injury or material
damage.

e Do not stay within the motion zone of the machine. Avoid unauthorized ac-
cess into the danger zone.

e Additionally secure vertical axes to prevent them from sinking or descending
after having shutdown the motor, for instance as follows:

— Mechanically lock the vertical axis,
— providing an external braking / catching / clamping device, or
— Ensure sufficient weight compensation of the axes.

Only using the serially delivered motor holding brake or an external holding
brake activated by the drive controller is not suitable for personal protection!

Rotating parts! Danger to life, risk of injury, heavy injury or material damage.
e Secure key and/or transmission elements against ejection.
e Install covers on dangerous rotating machine parts before start-up.

2.6.3 Protection against magnetic and electromagnetic fields

Magnetic and electromagnetic fields are created in the direct environment of live
conductors or permanent magnets of electro motors and are a serious danger
for persons.

Strong magnetic and electromagnetic fields pose a health hazard for persons
with heart pacemakers, metallic implants and hearing aids in the direct environ-
ment of motor components!

e Persons with heart pacemakers and metallic implants are not allowed to ap-
proach or handle these motor components.

Crushing hazard of fingers and hands due to strong attractive forces of the mag-
nets!

e Handle only with protective gloves.
Risk of destruction of sensitive parts!

e Keep watches, credit cards, check cards and identity cards and all ferromag-
netic metal parts, such as iron, nickel and cobalt away from permanent mag-
nets.

2.6.4 Protection against burns

Risk of burns due to hot motor surfaces!
e Avoid contact with hot motor surfaces. Temperatures may rise over 60 °C.
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e Allow the motors to cool down long enough before touching them.

e Temperature-sensitive components may not come into contact with the motor
surface. Ensure appropriate mounting distance of connection cables and oth-
er components.
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3 Scope of delivery

The scope of delivery of an IndraDyn housing motor contains:

Motor in original package

Additional rating plate

Safety notes and instructions on use

Optional connecting accessories for motors with terminal box

Protective covers for output shaft, plug connections and coolant connections
of water-cooled motors.

Accompanying papers

At delivery, immediately check if the supplied components match with the deliv-
ery note. The forwarder must be promptly informed of any damage on the pack-
aging and goods, which is detected on delivery. Start-up of damaged goods is
prohibited.
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4 About this product

4.1 Safety instructions on the product

Please note the safety and prohibitive sign on the motor. The sign significance is
explained in the following.

Safety sign Meaning
Hot surfaces with temperatures over 60 °C may cause burns

Let the motors cool down before working on the motors or in close proximity
to the motors. The thermal time constant stated in the technical data is a
measure for the cooling time. Cooling down can require up to 140 minutes.

- Wear safety gloves
- Do not work on hot surfaces.
® Motor damage due to strikes onto the motor shaft

Do not strike the shaft end and do not exceed the allowed axial and radial
forces of the motor.

Tab. 4-1: Safety sign on the product

4.2 Features and functions

The motors of the MS2N series are three-phase synchronous motors which are
energized by a permanent magnet and are suitable for operation on converters
or inverters of Bosch Rexroth.

4.2.1 Basic data

Product 3~ PM motor

Type MS2N

Ambient temperature dur- o

ing operation 0..40°C

Protection class (EN IP64 without shaft sealing ring
60034-5)

IP65 with shaft sealing ring
Cooling mode (EN IC410, Self-cooling

60034-6) IC416, Forced ventilation
230V / 115V, Air flow direction NDE = DE,
Thermal protection (no circuit with external motor protection necessary)
IC3W?7, Water cooling

ot dsn & s

Coating Varnish RAL 9005

Flange similar to DIN 42948
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MS2N Synchronous Motors

Shaft end

Cylindrical (DIN 748 part 3), centering hole with thread "DS" (DIN 332 part 2),
Optional with keyway (half key balancing according to DIN ISO 21940-32)

Concentricity, run-out,
alignment

Standard tolerance N (DIN 42955)
Optional tolerance R (DIN 42955)

Oscillating quantity level

Level A (EN 60034-14) up to the rated speed

Installation altitude

0... 1000 m above sea level (without derating)

Sound pressure level

MS2N03... MS2N10: 75 dB(A) +3 dB(A)

Thermal class

155 (F) (EN 60034-1)

Encoder system

Basic performance HIPERFACE®

Capacitive absolute value encoder, sin/cos 1Vss, 16 signal periods as single or multi-
turn variant

Standard performance HIPERFACE®

Optical absolute value encoder, sin/cos 1Vss, 128 bit, digital in single or multiturn var-
iant

Advanced performance ACURO®link
Optical absolute value encoder 20 bit, digital in single or multi turn variant

High performance ACURQ®link
Optical absolute value encoder 24 bit, digital in Single- or Multiturnausfiihrung

Electrical connection

Single cable connection with circular connector M23, rotatable, quick lock SPEED-
CON®

Double cable connection with

Power connectors M17, M23, M40 (rotatable, quick lock SPEEDCON®), M58 or ter-
minal boxes

Encoder connector M17, rotatable, quick lock SPEEDCON®

Holding brake (option)

Electrically released Uy 24V DC (+10%)

Motor ends

DE Drive End, A-side
NDE Non Drive End, B-side
L Left, links

R Right, rechts

I

In the case of special design, details named in the operating instruc-

tions can deviate. In this case, the related supplementary documen-
tation must be requested.

10/95
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4.2.2 Mechanical interfaces

5 @ﬂ, oGO
a¢ 2 ' oF
E
A 4 Jéb O
D | B . A R
Type A B c D E F G
(O Flange |Length Shaft @ Shaft length |Centering |Holecircle |Mounting
[mm] [mm] [mm] [mm] collar [mm] |[mm] hole [mm]
MS2N03-B 9 20
-7 158 40 63 4.5
MS2N03-D 11 23
MS2N04 82 |14 30 50 95 6.6
MS2NO5 98 See specifi-i7g 40 95 115 9
cations
MS2N06 116 24 50 95 130 9
MS2NO7 140 32 58 130 165 11
MS2N10 196 38 80 180 215 14

Tab. 4-2: Mechanical interface flange, shaft
Use the following screws 2 and washers for flange fastening.

Screw M4 M6 M8 M10 M12 M14
Mounting holes & [mm] 4.5 6.6 9 11 14 18
Tightening torque My[Nm] at pc= 0.12 3.0 10.1 24.6 48 84 206
Washer DINEN ISO 28738 - - Yes Yes Yes Yes

Tab. 4-3: Tightening torque of mounting screws

1) Additional documentation DOK-MOTOR*MS2N*****-PRIX-EN-P, Project planning manual

2) Screws according to DIN EN ISO 4762 or DIN EN ISO 4014. Fastening class 8.8. The screw
lengths depends on material and installation situation. The specified tightening torque must
be ensured.
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4.2.3 Thermal motor protection

The motor temperature is monitored by two systems that are operated inde-
pendently of each other. The mounted temperature sensor and the drive-internal
temperature model ensure the best protection of motors against thermal over-
load.

The threshold values for motor temperature monitoring are contained in the en-
coder data memory and are read in and monitored automatically during the op-
eration with IndraDrive controllers. Threshold values for MS2N motors:

e Motor-warning temperature (140°C)
e Motor-disconnection temperature (145°C)

Motor Temperature sensor
MS 2NXX-XXXXX-XXXXX-XXNXX-XX PT1000 (Standard)
MS 2NXX-XXXXX-XXXXX-XXAXX-XX KTY84-130 (Discontinued type)
PT1000
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Fig. 4-1: Characteristic curve PT1000
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KTY84-130
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Fig. 4-2: Characteristic curve KTY84-130

The output of the motor temperature is dependent from the selected motor en-
coder variant. In case of motors with an analog encoder (Ax, Bx), the tempera-
ture signal is output via the TP(+) und TP(-) ports in the power connection. In
case of motors with digital encoder (CS/CM), the temperature signal is transmit-
ted digitally via the encoder interface (cyclic communication).

The temperature of IndraDrive controllers is automatically evaluated via the
ACUROlink interface of the encoder. You will find information about interface im-

plementation in the manual of the encoder manufacturer, when using other con-
trollers.

Hengstler:
ACURO Encoder AD37 series - Functional Safety Iltem number: 2 572 032

4.2.4 Motor cooling

Self-cooling (IC410)

In case of self-cooling motors, the heat dissipation is realized via natural convec-
tion and radiation to the ambient air as well as by heat conduction to the ma-
chine construction.

The specified nominal data is reached at ambient temperatures of up to 40 °C.
Unhindered vertical convection has to be ensured by a sufficient distance of 100
mm to adjacent components.

Pollution of the surface of the motor reduces heat dissipation and can result in
thermal overload. The availability of the system can be increased by regular
checks and cleaning of the motors. Please ensure access to the motors for main-
tenance purposes.
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Forced ventilation (IC416)

MS2N motors of size 07 and 10 are available as forced ventilated designs. The
designation is done via the feature cooling mode ,A“ (230 V / 50 Hz) and
,B“ (115 V /60 Hz) in the type code.

In case of force-ventilated motors, the energy dissipation is additionally realized
via a fan that is not connected to the motor.

A WARNING Damage to persons and machines due to draw-

ing in of hairs, clothes or loose objects.

Before you get closer to operating fan units, take protective measures. Do not
wear jewelry, wear tight-fitting clothes and use personal protective equipment
(like a hairnet). Tie your hair back. Otherwise the danger exists that hair will get
ripped out.

The specified nominal data is reached at ambient temperatures of up to 40 °C.
Unhindered drawing in of cooling air and heat dissipation has to be ensured by
minimum distances to the machine environment.

A
Y

e —
— ¢
== )

a  Minimum distance 80 mm (MS2N0O7, MS2N10)
Fig. 4-3: Minimum distance
Blowing fans, air flow direction NDE — DE.

Operate fans only in dustfree and dry ambient air. Heated air may not be sucked
in again.

Dirt and contaminants can reduce the flow rate of the fans and result in a ther-
mal overload of the motors. The availability of the system can be increased by
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regular checks and cleaning of the fans and motors. Please ensure access to the
motors for maintenance purposes.

Fans are not suited to transfer ambient air

e containing abrasive particles.

e having a corroding effect, e.g., salt mist.

e containing a high dust concentration (e.g. sawdust).
e with inflammable gas/dust.

Water cooling (IC3W7)

MS2N motors of size 07 and 10 are available as water-cooled designs. The cool-
ing circuit of the motor is designed with stainless steel. The designation is done
via the feature cooling mode ,L“ within the motor type code. Nominal data is
reached at ambient temperatures of up to 40 °C.

Cooling system

The motor power loss Py transformed to heat is dissipated using the coolant. Ex-
ternal cooling units are necessary to operate water-cooled motors.

The cooling unit must be able to dissipated heat of the motors at any time. In
the case of several motors operating on one cooling circuit, this is valid for the
sum of each power loss. The necessary coolant pressure must be provided for
maximum volume current.

The occurring electro-chemical processes within the cooling system must be
minimized via selection of the materials. Do not combine different materials, like
copper, brass, iron, zinc and halogenated plastics (e.g. tubes and sealing made
of PVC).

Fix coolant ducts and check for their tightness in regular intervals.
Potential equalization

Connect all components within the cooling system (e.g. motor, heat exchanger,
pipe system, pump, pressure compensation container, etc.) with a potential
equalization. Do the potential equalization with a copper bus bar or copper wire
with an appropriate conductor cross-section.

Coolant ducts must not contact live parts. Please observe sufficient insulation
according to the regulations valid for the place of installation.

Coolants

The coolant must comply with certain criteria and treated accordingly (seetab.
4-4 "Coolant characteristics" on page 16). To ensure corrosion protection and
chemical stabilization, an additive must be admixed to the cooling water. The se-
lected coolant additives (biocides, inhibitors) must comply with the materials in
the cooling system (e.g. copper, brass, stainless steel, etc.) and minimize the
micro-biological growth. Pay attention to environmentally friendly materials.
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MS2N Synchronous Motors

A cooling with floating water from the supply network is not allowed. Floating
water can cause sediments (chalk) or corrosion within the cooling system.

[@3 In the case of other used coolants than water (e.g. oil), a perform-
ance reduction of the motor can be necessary to dissipate the cre-
ated power loss.

NOTICE Motor damage due to missing or incompatible

coolant water!

e For this reason, water cooled motors may only be operated as long as coolant
supply is ensured.

e Do not use any cooling lubricants or cutting materials from machining pro-
cesses for cooling.

e Using aggressive coolant additives or additives can lead to irreparable motor
damage.

l]g: The dimensioning of the cooling system is in the responsibility of the
machine manufacturer.

Coolant characteristics

Adjust the required coolant, especially the material compatibility must be speci-
fied with the manufacturer of the cooling unit and the manufacturer of the cool-
ant additives. The basic minimum requirements for the coolant are displayed in
the following.

Cooling water quality for motors with internal cooling circuit made of stainless steel.

pH value (bei 20 °C) 6..9

Total hardness 1.2...2.5 mmol/l
Chloride concentration <150 ppm
Sulfate concentration <200 ppm
Nitrate concentration <50 ppm
Amount solutes <350 ppm
Particle size of dirt <100 pm

Conductivity

Tab. 4-4: Coolant characteristics

Coolant temperature

<2000 pS/cm

When setting the coolant inlet temperature within a range of 10 ... 40°C (for de-
rating see chapter 5.3 "De-rating in case of deviating ambient conditions." on
page 37) observe the ambient temperature and the existing relative air humidi-
ty. To avoid condensation, the coolant inlet temperature must be below the satu-
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ration temperature. The following figure shows the dependency of saturation
temperature of relative air humidity and air temperature.

40 rel. air humidity 95 %
rel. air humidity 85 %
35 rel. air humidity 75 %
rel. air humidity 65 %

30 rel. air humidity 55 %

. - o
25 rel. air humidity 45 %

rel. air humidity 35 %
20

Saturation temperature [°C]

rel. air humidity 25 %

0 5 10 15 20 25 30 35 40

Ambient temperature [°C]

Example @ Saturation 15.3 °C at ambient temperature of 25°C and relative air humidity of
55%

Fig. 4-4: Saturation temperature depends from ambient temperature and relative air humidi-
ty

l]@’ To avoid condensation of the motors, the coolant inlet temperature
must be below the saturation temperature.
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4.2.5 Encoder

Technical data of encoder

MS2N Synchronous Motors

BASIC STANDARD ADVANCED HIGH
AS AM BS BM CS CM HS HM DS DM
Single- | Multi- | Single- | Multi- | Single- | Multi- | Single- | Multi- | Single- | Multi-
turn turn turn turn turn turn turn turn turn turn
Protocol Hiperface® Hiperface® ACURO®link ACURO®link
Signal periods 16 128
Resolution 20 bitd 24 bit ¥
Distinguishablerevo- | 3 | 4096 | 1 | 4096 4096 | 1 | 4096 | 1 | 4096
utions
System accuracy typi- +360°"/ . . . ., .,
cal/maximum +520"" max +120 +50°7/+70 +20°"/£30
Data transmission analog 1 Vss analog 1 Vss digital digital
Supply voltage 7..12V 7..12V 7..12V 7..12V
Current consumption <50 mA <60 mA <130 mA <130 mA
Functional safety
ENIEC 61508 SIL2 SIL2 SIL3 SIL3
Functional safety
ENISO 13849 PLd PLd PLe PLe
Single cable connec-
tion ¢ b b
Double cable connec-
tion ° ° ° ° °

Tab. 4-5: Technical data of encoder

IS

ON
BOARD

DOK-INDRV*-S13*SMO-VRS-APxx-xx-P.

SAFETY For additional notes about integrated safety technique and
prerequisites for using motors with encoder systems for
using safety technique with IndraDrive refer to Rexroth
IndraDrive Integrated Safety Technology "Safe Motion"

3) Technical data "safety": Resolution for a safe position is 9 bit (according to SIL 2 / SIL 3 acc. to EN IEC 61508,
62061, 61800-5-2PLd/PLeacc. to ENISO 13849-1)

4) Technical data "safety": Resolution for a safe position is 9 bit (according to SIL 3 acc. to EN IEC 61508, 62061,
61800-5-2 PLd/PL e acc. to ENISO 13849-1)

18/95

DOK-MOTOR*-MS2N*******-|T03-EN-P



MS2N Synchronous Motors Bosch Rexroth AG
About this product

4.2.6 Degree of protection

The protection mode acc. to EN 60034-5 is specified by the abbreviation IP (In-
ternational Protection) and two numbers for the degree of protection. The first
code number stands for the degree of protection against contact and ingress of
foreign bodies. The second code number stands for the degree of protection
against ingress of water.

Standard motors (specification according to type plate)

e IP64 without shaft sealing ring

e IP65 with radial shaft sealing ring

e IP67 with shaft sealing ring and sealing air connection

Additional specifications (not on type plate)
e Motors with fan
- IP65 fan motor
— IP2X safety fence fan propeller
e Connection technique
— IP67 connectors plugged in
— IP65 terminal boxes in correct connection

4.2.7 Output shaft balancing and extension elements

Shaft end
Shaft Type
Smooth, without shaft sealing ring H

Smooth, with shaft sealing ring
Keyway, without shaft sealing ring

X| |

Keyway, with shaft sealing ring

Tab. 4-6: Options according to type code
Smooth shaft

Cylindrical shaft end according to DIN 748-3 with frontal centering hole with
"DS" thread according to DIN 332-2.

The standard design for a non-positive shaft-hub connection without play and
excellent smooth running. Use clamping sets, pressure sleeves or clamping ele-
ments for coupling the machine elements to be driven.

Shaft with keyway

Cylindrical shaft end according to DIN 748-3 with frontal centering hole with
"DS" thread according to DIN 332-2 and keyway.
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The keyway design allows form-locking transmission of torques with constant di-
rection and low requirements on the shaft-hub connection.

The machine elements to be driven have to be secured in axial direction via the
centering hole.

Type Key DIN 6885-A Centering hole DIN 332 Part 2
MS2N03-B 3x3x14 DS M3

MS2N03-D 4x4x16 DS M4

MS2N04 5x5x20 DS M5

MS2NO5 6x6x32 DS M6

MS2N06 8x7x40 DS M8

MS2NO7 10x8x45 DSM10

MS2N10 10x8x70 DSM12

Tab. 4-7: Keyway and centering holes for MS2N motors

= Keys are not included in the scope of delivery.

Design with shaft sealing ring is optional. The shaft sealing ring affects the de-
gree of protection chapter 4.2.6 "Degree of protection" on page 19. We recom-
mend regular visual inspections on shaft sealing rings. Depending on operating
conditions, signs of wear may appear after 5,000 operating hours. If necessary,
replace the shaft sealing rings.

l]@ Bosch Rexroth recommends to have these repairs made by Bosch
Rexroth Service.

Balancing

MS2N motors with keyway are balanced with "half key " (half key balancing acc.
to DIN ISO 21940-32).

The balancing type is specified at the shaft front end with "H" for half key bal-
ancing.
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1 Centering hole 3  Keyway
2 Identification Auswuchtung

Fig. 4-5: Shaft end
Attachment of drive elements

The mode of balancing of drive elements must be adjusted to the motor. Ob-
serve the notes about mounting drive elements.

A CAUTION Motor damage by intrusion of liquid!

Pending liquids (e.g. cooling lubricants, gearbox oil, etc.) at the drive shaft are
inadmissible.

When installing gearboxes please use gearboxes with closed (oil-proof) lubrica-
tion system only. Gearbox oil should not be in permanent contact with the shaft
sealing ring of the motors.

Gearbox mounting on motors
Observe the instructions in the corresponding manufacturer’s documentation.
Overdetermined bearing

When installing drive elements, avoid overdetermined bearing as impermissibly
high bearing reactions can be generated due to unfavorable tolerance ratios.

= If overdetermined arrangement of bearings cannot be avoided,
please contact Bosch Rexroth.

Couplings

The machine construction and the drive elements used must be carefully adap-
ted to the motor type so as to make sure that the load limits of the shaft and the
bearing are not exceeded.
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= When extremely stiff couplings are attached, the revolving radial
force may cause an impermissibly high load on the shaft and bear-
ing.

Bevel gear pinion or helical drive pinion

Due to thermal expansion, the DE side of the drive shaft can be displaced by up
to 0.6 mm in relation to the motor housing. If helical drive pinions or bevel gear
pinions directly attached to the output shaft are used, this change in position
will lead to

e a shift in the position of the axis, if the driving pinions are not axially fixed on
the machine side,

e a thermally dependent component of the axial force, if the driving pinions are
axially fixed on the machine side. This causes the risk of exceeding the maxi-
mum permissible axial force or of the gear backlash increasing to an imper-
missible degree.

e damage of the NDE bearing by exceeding the maximum permissible axial
force.

= It is recommended to use drive elements with integrated bearings
and mount them on the motor shaft via axially compensating cou-

plings.
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4.2.8 Holding brakes

MS2N motors can optionally be provided with permanent magnet brakes. The
backlash-free holding brakes are operated according to the "electrically-re-
leased" principle (closed-circuit principle) and open upon applying the switching
voltage.

e Number of operating cycles > 5,000,000

e The holding brakes with emergency stop function are intended to secure mo-
tor shafts at standstill. The holding brakes are no operation brakes to deceler-
ate motors in operation from speed.

e In case of an emergency stop or voltage drop, the brake operation is only al-
lowed to a limited extend. Up to 500 breaking cycles from speed 3000 1/min
can be performed, whereas the maximum switched energy per emergency
stop of the brake must not be exceeded. The number of brake applications
per hour is 20, whereas a uniform scheduling is a precondition. For specifica-
tions about the max. switched energy per emergency stop, see chapter "Tech-
nical data holding brakes" on page 24

A CAUTION Malfunctions due to wear

Impermissibly high wear due to breaking from speed by exceeding the specified
emergency stop properties.

Impermissibly high number of braking applications during setup mode.

Rated voltage

The rated voltage to apply the brakes is 24 V DC (x10%).

The voltage supply of the holding brake has to be designed so as to guarantee
under the worst installation and operation conditions that a sufficient voltage 24
V £10% is available at the motor in order to release the holding brake.

The voltage drop AU on the brake supply can approximately be calculated for
copper conductors using the following formula:

AU=p,. .(2_-1)1N
q

AU Voltage drop [V] | Cable length [m]
Pcu Specific resistance of copper q  Wire cross section [mm?]
[O*mm2/m] Iy Rated current [A]

Fig. 4-6: Voltage drop of brake supply for Cu (copper) conductor
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A CAUTION Malfunction in case of exceeded tolerance of

the rated voltage (switching voltage)

For safe switching of the holding brake, a rated voltage of 24 V DC +10% is re-
quired at the motor.

Ensure correct dimensioning of the supply wires (wire length and cross-section)
for the holding brake.

The control voltage can be reduced using the energy saving function after safely
releasing the brake, see chapter "Energy saving function for holding brakes" on
page 25.

Protective circuit

The holding brakes are intended for direct connection to the IndraDrive control-
ler. A protective circuit to switch inductive loads of holding brakes is integrated
in IndraDrive controllers. Please observe when operating of third-party convert-
ers that MS2N motors do not have an integrated protective circuit.

Technical data holding brakes

MS2N 03 | 04 | 05 06 07 10

Brake 11|11 [2]1]2]1]2]3
Static holding torque M4 [Nm] | 1.8 | 5.0 | 10 | 10 | 15 [ 20 | 36 | 33 | 53 | 90
Dynamic braking torque My[Nm] | 1.3 | 45| 45| 45| 11 |125]16.5(16.5| 23 | 33
Rated voltage Uy [V] 24

Rated current Iy [A] 0.460.63(0.73]0.73|0.65|0.78(0.94|0.94| 1.0 | 1.5
Connection time ty [ms] 8 30 | 30 | 30 | 29 | 40 | 60 | 60 | 50 | 65
Disconnection time ty [ms] 35 | 45 | 80 | 80 | 130 | 100 | 200 | 200 | 220 | 250
Maximum switched energy Woa [J] | 300 | 400 | 400 | 400 | 888 | 340 | 850 | 850 | 850 |1470

Tab. 4-8: Technical data of holding brake
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) Bremse offen
[ e ——
14 brake open AU

t; Connection time (close)
t, Disconnection time (open)

Fig. 4-7: Switching times of static hold mode

Energy saving function for holding brakes
Decrease brake voltage

The control voltage of the holding brake in MS2N holding brakes can be reduced
after executing the switching operation "Open brake" by using control modules
(e.g. IndraDrive brake control module HAT02.1-003). By decreasing the control
voltage, energy can be saved of up to 50% and the self-heating of the motor can
be reduced.

To decrease the control voltage of MS2N holding brakes, the following condi-
tions apply:

e Maximum decrease of control voltage to Uy 217 V DC
e Waiting time after releasing the holding brake is at least 200 ms

e Decreasing the control voltage by voltage control or pulse width modulation
with a PWM cycle frequency > 4 kHz

[@ Refer to the instructions in the control module documentation.

Refer to the notes for dimensioning of the cable length and cable
cross-section of brake cables.

Safety instructions holding brakes

The permanent magnet brake of a MS2N motor is no safety brake. This means, a
torque reduction by non- influenceable disturbance factors can occur. Especially
for use in vertical axes.

DOK-MOTOR*-MS2N*******-|T03-EN-P 25/95



Bosch Rexroth AG MS2N Synchronous Motors
About this product

A DANGER Grievous bodily harm due to dangerous move-

ments from falling or dropping axes!

Additionally secure vertical axes to prevent them from sinking or descending af-
ter having shutdown the motor, for instance as follows:

e Lock the vertical axes mechanically,
e External brake, arrestor, clamping device.
e Weight compensation of the axes

The holding brake itself is not suitable for personal protection. Ensure protec-
tion of persons by superordinate fail-safe measures, like block danger zones via
safety fences.

For European countries, additionally comply with the following standards and
guidelines, e.g.

e EN 954 and ISO 13849-1 and ISO 13849-2 Safety-related parts of control sys-
tems

e Information sheet no. 005 "Gravity-loaded axes (vertical axes)" published by:
DGUV Fachbereich Holz und Metall (German Employer's Liability Insurance As-
sociation Wood and Metal)

Determine the safety requirements valid for the case of application and observe
the safety requirements during plant design. Observe national regulations at the
installation site of the system.

Holding brake — Commissioning and maintenance instructions

That is why the function and the holding brakes have to be checked in regular
intervals and malfunctions must be removed in an appropriate period.

The braking effect can be reduced by

e Corrosion on friction surfaces, vapor and sediment

e Over voltages and too high temperatures

e Wear (increasing the air gap between armature and pole)

The holding brake functionality can be checked mechanically by hand (torque
wrench) or automatically by means of the software function.

Manually check holding torque (M4)

1. De-energize the motor and ensure it cannot be restarted.

2. Measure the transferable holding torque (M4) of the holding brake with a
torque wrench.
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Check holding torque (M4) automatically

1. Start the "P-0-0541, C2100 Command Holding system check" The efficiency
of the holding brake and the opened state are checked by starting the rou-

tine.

If the holding torque (M4) is not achieved, the resurfacing routine can be
used to reconstitute the holding torque. Contact the Rexroth service de-

partment.

4.2.9 Flange exactness

The properties concentricity, run-out and alignment are defined in the flange ac-
curacy (N, R). By default, MS2N motors are equipped with tolerance N. From
frame size 06, the optional design tolerance R is available. The labeling is done
in the motor type designation. (See also chapter 4.2.7 "Output shaft balancing

and extension elements" on page 19).

Concentricity tolerance of the shaft end

Concentricity tolerance in [mm]

Diameter shaft end [d] N R

9 0.03 0.015
11,14 0.035 0.018
19,24 0.04 0.021
32,38 0.05 0.025

Tab. 4-9: Concentricity tolerance regarding the shaft diameter for MS2N motors

Fig. 4-8: Measuring system of concentricity tolerance
Measurement takes place in distance I/2 (shaft end center), rectangular to the

motor flange.
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Concentricity and alignment

Concentricity and alignment tolerance in [mm
Centering diameter [mm] N ] € R [mm]
40,50, 95 0.08 0.04
130, 180 0.1 0.05

Tab. 4-10: Coaxiality and alignment tolerance related to the centering diameter in MS2N mo-
tors

| 10 mm
1

Fig. 4-9: Measuring system of coaxiality

10 mm |

Fig. 4-10: Measuring system of alignment

The coaxiality and the alignment are measured in vertical motor position to ex-
clude the influence of gravitational forces.

4.2.10 Vibration behavior

The oscillation behavior corresponds to oscillating quantity level A according to
DIN EN 60034-14 up to the rated speed.

4.2.11 Bearing

The motors are equipped with a deep-groove ball bearing with high-temperature
grease for prelubrication.
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Bearing size MS2N

Type Bearing size DE Bearing size NDE Floating bearing Fixed bearing
MS2N03 6001 6000 DE NDE
MS2N04 6003 6001 DE NDE
MS2N05 6204 6303 DE NDE
MS2N06 6206 6303 DE NDE
MS2NO7 6207 6205 DE NDE
MS2N10 6308 6306 DE NDE

Tab. 4-11: MS2N bearing size

Bearing service life

The bearing lifetime is an important criterion for the availability of motors. The
operating conditions influence the bearing service life Lo, considerably.

The following boundary conditions apply to the bearing service life Lo
e Operation within the specified permissible loads (radial and axial force)

e Operation within the permissible ambient conditions (temperature range
0...40 °C, vibration, ... )

e Operation within the thermally permissible operating characteristic curve

The bearing lifetime also depends on the service life of the grease. A calculated
grease service life was used for the mentioned specifications, taking into consid-
eration the following boundary conditions.

e Horizontal installation

e Low vibration and impact loads

e No oscillating bearing movement < 180°
e Mean speed according to Table 4-12:

Type Mean speed

MS2N03, -04, -05, -06 <3500 1/min
MS2NO7 <3000 1/min
MS2N10 <2000 1/min

Tab. 4-12: Mean speed - basis of calculated grease service life
The following standard values apply under the specified preconditions for the
60K and 100 K operation modes:

Lion in case of operation after S1-60K

Lion = 30.000 h, in case of utilization after S1-60K and max. load factor 95% dur-
ing the runtime.
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Lion in case of operation after S1-100K

Lionh = 20.000 h, in case of utilization after S1-100K and max. load factor 90%
during the runtime.

= When exceeding or not complying with these conditions, a reduced
service life is to be expected.

Explanation of radial and axial force

During operation, both radial and axial forces act upon the motor shaft and the
motor bearing. The permissible radial force Fy in distance x from the shaft shoul-
der and the mean speed is specified in the radial force diagrams.

X

Fig. 4-11: Point of action of radial force Fg and axial force F,

The axial force values are the minimum permissible axial forces F, without limi-
tations. A detailed dimensioning is only possible if more boundary conditions
are known:

e Axial and radial force with force application point

e Installation position (horizontal, vertical with the shaft end pointing to the
top or bottom)

e Mean speed
Radial force diagrams are specified in the project planning manual "DOK-MO-

TOR*-MS2N*******.pRyx-xx-P"
4.2.12 Frame size, installation type

The motors can be installed horizontally and vertically with the shaft end point-
ing to the top or bottom. The installation variants correspond to IM-code accord-
ing to EN 60034-7 for frame size and installation type.
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Code 1/ Code Il (EN 60034-7)

IMB5/IM 3001 z Flange attachment on the drive side of the flange
Flange attachment on the drive side of the flange, drive
IMV1/IM3011 side facing down

Flange attachment on the drive side of the flange, drive
IMV3/IM 3031 side facing up

Avoid liquid at the drive shaft or the shaft sealing ring in case of vertical installa-
tion according to IM V3. For further information regarding the protection class,
see chapter 4.2.6 "Degree of protection" on page 19.

4.2.13 Coating

1K-standard varnish, water-based, RAL 9005 black
An additional varnish with a coat thickness of max. 40 um is allowed.

Protect all safety notes (stickers), type plates and open connectors with a paint-
ing protection when painting additionally.
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4.2.14 Air-pressure connector kit

A defined over pressure can be conducted into the motor with an air-pressure
connector kit. Therewith, penetration of damaging liquids can be prevented. The
areas of application for sealing air are all installation locations in which humid
air or coolant can come into direct contact with the motors, especially in wet
processing rooms.

NOTICE Damage due to permanent existing liquid on the

shaft sealing ring!

The use of sealing air does not prevent the penetration of continuously existing
liquid on the shaft sealing ring (e.g. for open gearboxes). Due to capillary action,
gearbox oil can penetrate into the motor and damage it, despite using sealing
air.

The pressure air must be free from oil and dry, according to DIN ISO 8573-1
Class 3 (usually in pressure air nets).

Designation Value

Operating pressure 0.1+0.05 bar

Max. relative humidity 20...30%

Air dry, free from dust and oil (DIN ISO 8573-1 Class 3)
Necessary compressed air hose 4 x0.75 (not included in the scope of delivery)

Tab. 4-13: Specification compressed air for sealing air application

03P 04P 05P

06P o7P 10P

16.7

Fig. 4-12: Sealing air connection variants
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Motor Connection, rotatable Total length [mm] S [mm]
MS2NO03 03P L+15+S 6.9
MS2N04 04pP L+15+S 3.3
MS2NO05 05P L+18+S 9.2
MS2NO6 06P L+18+S 9.2
MS2NO7 o7P L+16+S 10.4
MS2N10 10P L+16

L  Measure of length "Standard L" from specifications
Tab. 4-14: Total length of motor with sealing air connection

Further information chapter 6.4 "Sealing air connection " on page 76.
4.2.15 Noise emission

The typical sound pressure level Lp(A) is specified for the speed range 0 rpm up
to the rated speed, see chapter 4.2.1 "Basic data" on page 9. The installation
situation affects the noise emission.
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4.3 Product identification

4.3.1 Type code

The type code is printed onto the type plate of the motor. For the meaning of
the type code refer to the following details.

MS2N10 - FOBHA ASBGO NNNNN NN
T _I_ T T R
1 15 17

2 10 12 14 16

Fig. 4-13: Type code MS2N construction

1 [Product 10 |Shaft

2 |Framesize 11 |Holding brake

3 |Frame lengths 12 |Flange exactness
4 |Characteristics of moment of inertia of the rotor |13 |Bearing

5  |Winding code 14 |Frame size

6 |Cooling 15 |Coating

7 |Encoder performance 16 |Other design

8 |Encoder design 17 |Special design

9  |Electrical connection

Tab. 4-15: Type code MS2N meaning

4.3.2 Type plate

The type plate contains all relevant product data.

3~ PM-MOTOR (7260)

p
Rexroth | e vsonio-EoenA-BMEGsNNNNN-AN

MNR: R911384584 Made in Germany N
S| c¥\Aus c €

SN: 7260703123456 FD: 16W14 A008 Inverter Duty VPWM
P(N) 19,5 kW I(N) 37,4 A n(N) 2660 min-1 IP65
A0 = M(0) 119 Nm 1(0) 62,9 A n(max) 6000 min-1 | m 53 kg
- | U(max)AC600V | T.CL.155
. Brake 90,0 Nm DC 24V 1,5A 1.SY. ECM1
Fan f(N) 50/60 Hz U(N) AC 400/480 V I(N) 0,12/0,12 A
\Bosch Rexroth AG, DE-97816 Lohr Hotline: +49 9352 405060 \\2\/

Fig. 4-14: Type plate MS2N (example)

TYPE Product type code n(max)  |Maximum speed
SN Serial number U(max) |Maximum voltage UL
FD Manufacturing date IP65 Degree of protection IPxx
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P(N) Rated power - 100K m Mass

I(N) Rated current - 100K T.CL. Thermal class

n(N) Rated speed (100K) 1.SY. Insulation system identification

M(0) Standstill torque - 100K gl Use in systems for “integrated safety techni-
1(0) Standstill current - 100 K que” prepared.

Brake Holding brake data (optional) Fan Data motor fan (optional)

Tab. 4-16: Type plate specification MS2N

The following marks of conformity are used.

Mark of conformity Meaning
Conformity with applicable EC Directives

c E For MS2N motors, conformity according to low-voltage directive 2014/35/EU , EN
60034-1, EN 60034-5.

\ The UL Recognized Component Mark identifies recognized component parts which

c Us are components of a bigger product or system
Motors of MS2N series fulfill the specified technical requirements of the EAC member
states in the tariff union. The member states are Russia, Belarus and Kazakhstan.

Tab. 4-17: Meaning of marks of conformity
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5 Operating conditions and handling

5.1 Ambient conditions in operation, at transport and storage

Ambient climatic conditions are defined in classes according to DIN EN 60721.
They are based on long-term experiences and take all influencing variables into
account, e.g., air temperature and air humidity.

The permanent use of motors according to class 3K4 by complying with the devi-
ations according the following table is possible. Comply with the specified con-
ditions for transport and storage.

Operation Transport Storage
Ambient temperature 0...+40°C -25...+70°C -25...+55°C
Relative humidity 5..95% 5..95% 5..75%
Absolute humidity 1...29 g/m3 1...60 g/m? 1...29 g/m?®
Condensation Not allowed Not allowed Not allowed
Climatic class corresponding to 3K4 ac- | corresponding to 2K3 ac- |corresponding to 1K3 ac-
cording to EN 60721-3-3 |cording to EN 60721-3-2 cording to EN 60721-3-1
Mechanical strength see see
Chapter 5.4 "Vibration |Chapter 5.5 "Shock load during transport und stor-
load during operation"  |age"

Tab. 5-1: Ambient conditions

5.2 Ambient temperature und installation altitude in operation

According to DIN EN 60034-1, the motor performance data specified below are
valid for:

e Ambient temperature O ... +40 °C
e Installation altitude O ... 1,000 m above sea level
When exceeding the given limits, reduce the performance data of the motors.
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5.3 De-rating in case of deviating ambient conditions.

Reduce high performance data:
1. Reduce the standstill torque Mg gox Or Mg 100k SPecified in the data sheet,
with the following factors.
We have:
Mo red = Mo sok * fr sok
Mo red = Mo 100k * f1H 100k

Mo red = Mo 100k X fruw

2. Pan the S1-characteristic curve Mg, parallel to the speed axis to the junc-
tion of the S1-characteristic curve and to the calculated point My .4 On the

torque axis.

n [1/min]

Fig. 5-1: Determine S1-characteristic curve Mg; q With de-rating factor fry

The determined characteristic curve Mgy oq Shows approximately the S1-
characteristic curve with appropriate de-rating.

De-rating factors for self-cooling 60K

Height [m] 40°C 45°C 50°C 55°C 60°C
1000 1.00 0.94 0.88 0.83 0.78
1500 0.97 0.91 0.85 0.81 0.76
2000 0.94 0.88 0.83 0.78 0.73
2500 0.90 0.85 0.79 0.75 0.70
3000 0.86 0.81 0.76 0.71 0.67

Tab. 5-2: Mg« - De-rating Factor fqy gox for MS2NO3 ... 10 (standard values)
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De-rating factors for self-cooling 100K and forced ventilation

Height [m] 40°C 45°C 50°C 55°C 60°C
1000 1.00 0.96 0.92 0.88 0.85
1500 0.97 0.93 0.89 0.85 0.82
2000 0.94 0.90 0.86 0.83 0.80
2500 0.90 0.86 0.83 0.79 0.77
3000 0.86 0.83 0.79 0.76 0.73

Tab. 5-3: Mg 190k - De-rating factor fry 100k for MS2NO3 ... 10 (standard values)

De-rating factors for water cooling

Height [m] 40°C 45°C 50°C 55°C 60°C
1000 1.00 0.96 0.92 0.88 0.85
1500 0.99 0.95 0.91 0.87 0.84
2000 0.97 0.93 0.89 0.85 0.82
2500 0.96 0.92 0.88 0.84 0.81
3000 0.95 0.91 0.87 0.83 0.80

Tab. 5-4: Mg 190k - De-rating Factor fqy for MS2NO7 ... 10 (standard values)

To avoid condensation of the motors, the coolant supply temperature must be
below the saturation temperature.fig. 4-4 "Saturation temperature depends from
ambient temperature and relative air humidity" on page 17.
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5.4 Vibration load during operation
Vibrations are sine-wave oscillations in stationary use, which vary in their effect
on the resistance of the motors depending on their intensity.

The specified limit values are valid for frequencies of 10-2,000 Hz during stimula-
tion on the motor flange. Limitations can be necessary for occurring resonances
depending on the application and installation situation.

The following limit values apply according to EN 60068-2-6 for MS2N motors:

Fig. 5-2: Vibration load on measuring points

Limit value (10-2000 Hz)
Direction Measuring point Motors Motors _ |Motors
Self-cooling Eg:lced ventila- Water cooling
Radial 1, 2 (radial motor flange) 30m/s? 10 m/s? 10 m/s?
4,5 (radial bearing shield / fan) 50 m/s? 25 m/s* 25 m/s*
Asial 3 (axial motor flange) 10 m/s? 10 m/s? 10 m/s?
6 (axial bearing shield / fan) 25m/s? 25m/s? 25m/s?

Tab. 5-5: Permissible vibration load for MS2N motors
Check the vibration load on the fan housing in case of forced ventilation. The
specified values must not be exceeded.
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5.5 Shock load during transport und storage

MS2N motors comply with the transport condition requirements of class 2M1
(shock during transport) acc. to EN 60721-3-2 compare with chapter 5.6 "Trans-
port (shipping)" on page 40. Function-impairing effects are avoided as long as
the specified limits are complied with.

Frame size Maximum allowed shock load (11 ms)
Axial Radial
MS2N03, -04, -05 1000 m/s?
MS2NO6 100 m/s? 500 m/sz
MS2NO7 300 m/s
MS2N10 200 m/s?

Tab. 5-6: Permissible shock load for MS2N motors
The specified limit values do not apply to half-sine-shaped single shock load acc.
to EN 60068-2-27.

= The specifications do not apply to motor operation. Applications
with continuous shock load make a case-by-case review necessary.

5.6 Transport (shipping)

The motors have to be transported in their original packaging, complying with
2K2, 2B1, 2C2, 252, 2M1 acc. to DIN EN 60721-3-2.

Please observe the following classification limitations:

e chapter 5.1 "Ambient conditions in operation, at transport and storage" on
page 36

e No occurrence of salt mist

= Before transport, discharge the liquid coolant from liquid-cooled mo-
tors to avoid frost damage.

Transport by air

If motor components with permanent magnets are shipped by air, the
DGR (Dangerous Goods Regulations) of the IATA (International Air Transport As-
sociation) for hazardous materials of class 9 which also include magnetized sub-
stances and objects must be observed. For example, these regulations are appli-
cable for

e Secondary parts of synchronous linear motors
e Rotors of synchronous kit motors

e Rotors of synchronous housing motors (if shipped as motor components, i.e.,
separated from the stator or motor housing in case service work is required)
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For information on the maximum allowed magnetic strenghts and methods of
measuring such magnetic field strengths, please refer to the current IATA DGR
(chapter 3.9.2.2).

5.7 Transport with lifting devices

A WARNING Risk of injury and material damage due to im-

proper handling during transport!

e Only use lifting devices suited for the weight of the motors. Use lift-
ing sling belts or lifting eye bolts. Secure the lifting eye bolts before

use.

e Never walk under hanging loads.
e Do not lift the motor at the shaft or on the optional fan housing.

e Use suitable protective equipment and protective clothing during
transport, and wear safety shoes.

1 Eye bolts (check firm seating before use)
Fig. 5-3: Lifting and transporting motors

e Before transporting the motor, determine the weight of the motor. For more
details about motor weight, please refer to the type plate or the Project Plan-
ning Manual (Technical Data).

e Adjust the carrying capacity of the lifting device to the motor weight.

e If provided by the manufacturer, all lifting eye bolts must be used and tight-
ened before use.

e Avoid increased transport vibrations.
e Remove any existing transport locks prior to commissioning and keep them.

DOK-MOTOR*-MS2N*******-|T03-EN-P 41/95



Bosch Rexroth AG MS2N Synchronous Motors
Operating conditions and handling

NOTICE Never touch the connection points of electro-

static sensitive devices!

Installed components (e.g., KTY84, encoder) may contain electrostatic
sensitive devices (ESD).

e Observe the ESD safety measures.

5.8 Storage

Store the motors in their original packaging in a dry, dust-free, vibration-free and
light-protected place without direct solar radiation. Comply with the classes
1K2, 1B1, 1C1,1S1,1M2 specified for storage acc. to DIN EN 60721-3-2.

Please observe the following classification limitations:

e chapter 5.1 "Ambient conditions in operation, at transport and storage" on
page 36

e No occurrence of salt mist

NOTICE Damage due to moisture and humidity!

e Protect the products from dampness and corrosion.

e Store them only in rainproof and dry rooms.

= Before storage, discharge the liquid coolant from liquid-cooled mo-
tors to avoid frost damage.

Additional measures have to taken upon commissioning to ensure smooth
functioning - irrespective of the storage time which may be longer than the
warranty period of our products. Warranty extension is not a consequence.

Motors
Storage time/months Measures for commissioning
>1 >12 >60
° ° ° Visual inspection of all parts to be damage-free
° ° ° Resurface the holding brake
° ° Check the electric contacts to verify that they are free from corrosion
° ° Let the motor run in without load for one hour at 800 ... 1000 rpm
° ° Measure insulation resistance. Dry the winding at a value of < 1kOhm per volt
rated voltage.
° Exchange bearings
° Exchange encoders

Tab. 5-7: Measures before commissioning motors that have been stored over a prolonged
period of time
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Storage time/months Measures for commissioning
>1 >12 >60
° ° ° Visual inspection of all parts to be damage-free
° ° Check the electric contacts to verify that they are free from corrosion
° Visu_al_lly inspect the cable jacket. Do not useith‘e cable if you detect any abnor-
malities (squeezed or kinked spots, color deviations, ...).

Tab. 5-8: Measures before commissioning cables and connectors that have been stored over

a prolonged period of time
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5.9 Operation on foreign converters

Principally, operating MS2N motors on foreign converters is possible. The fol-
lowing requirements and limitations on foreign converters must be observed.

A WARNING Danger of explosion or material damage due to

overload!

Observe the following requirements for safe motor operation on foreign convert-
ers. Connection of all necessary sensors and additional devices for a safe opera-
tion and their evaluation lies in the sole responsibility of the plant manufacturer
or operator.

Requirements on the power output stage
e Converter with pulse width modulation
e Pulse frequency 4 kHz ...16 kHz
Voltage load of the motor

During converter operation, the motor underlies a higher voltage load (insulation
system, bearing) than on a sinusoidal source voltage only.

Standard values for peak voltage and rate of rise of voltage:
e Peak voltage U, on motor clamps < 1.56 kV

e Rate of rise of voltage du/dt < 5 kV/us

Maximum allowed limit load:

In the case of critical rate of rise of off-state voltage du/dt > 5 kV/us, the limit
values (peak voltage, voltage rise time) according to limit curves A according to
DIN VDE 0530-25 (VDE 0530-25):2009-08 (Figure 14 Limit curve A) must be
kept. Therefore, observe the limit values for voltage rise time and critical rate of
rise of off-state voltage.

Limit values for voltage rise time and critical rate of rise of off-state voltage:
e Voltage rise time > 0.17 ps
e Critical rate of rise of off-state voltage du/dt < 8 kV/us

Monitoring functions
e Speed monitoring of maximum permissible speed

e The motor load must not exceed the permitted continuous operation charac-
teristic curve. The converter setting data for controlling and monitoring must
comply with the type code data.

e Temperature control to protect from thermal overload

— The temperature sensor of the motor winding must be connected and eval-
uated on the converter (ensure monitoring function, observe polarity of
temperature sensor, limit switch-off temperature according to chapter
4.2.3 "Thermal motor protection" on page 12).
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- Temperature model or I2t-monitoring within converter. Due to the coupling
time of the temperature sensor, an additional suitable temperature model
or an I2t-monitoring must be used.

Requirements for motor operation with holding brake

e Ensure the brake functionality during normal operation due to voltage control,
current monitoring, cyclic control of the brake holding torque, for example.

e Provide an external or an integrated protective circuit within the foreign con-
verter to switch the holding brake (inductive load).

e Never use the holding brake of the motor as an operating brake.
e Idle time after an emergency stop before restarting > 3 minutes.
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6 Assembly

6.1 Motor assembly

6.1.1 Flange assembly

NOTICE Motor damage due to ingress of liquids!

Liquid which exists over a longer period on the shaft sealing ring of the output
shaft can ingress into the motor and cause damage.

e Ensure that liquid cannot be present at the output shaft.

e Do not mount any open gearboxes (gearboxes that are not hermetically
sealed).

Use all motor mounting holes to mount the motor safely to the machine. For de-
tails on mounting holes, please refer to the dimension sheets.

e If coupling is direct, ensure that the support is plane and the orientation is
precise.

e Avoid pinching or jamming the centering collar on the motor side.
e Avoid damaging the receptacle fit on the plant side.

e Use screws and washers for flange assembly according to tab. 4-3 "Tightening
torque of mounting screws " on page 11.

6.1.2 Attaching transmission elements

Fit and pull off the transmission elements such as pulleys and couplings only
with suitable equipment; heat them, if necessary.

e Avoid inadmissible belt tensions. Please consider the allowed radial and axial
forces in the project planning manuals.

e The balancing state of transmission elements must comply with the full-key
balancing of the motors.

NOTICE Motor damage due to strikes onto the motor

shaft
® Do not strike the shaft end and do not exceed the allowed axial and

radial forces of the motor.
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Fitting

N
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Fig. 6-1: Fitting the transmission element

Use the centering hole for fitting transmission elements. For details on centering
holes, please refer to the project planning manual. If necessary, heating up the
transmission element.
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6.2 Connecting the electric supply

6.2.1 Safety

A WARNING Danger! Electric voltage! Operations in the vi-

cinity of live parts are extremely dangerous.

Any work required on the electric system may be carried out only by
skilled electricians. Tools for electricians (VDE tools) are absolutely
necessary.
Prior to commencing work:
Isolate (even auxiliary circuits).
Secure against reactivation.
Ensure de-energization.

Ground and short-circuit.

ok wbdE

Cover or shield any adjacent live parts.

A\ WARNING High electric voltage! Danger to life, risk of in-

jury due to electric shock.

create a voltage > 60 V at the motor connections.
e Any work may only be carried out while the motor is at standstill.

f While the rotor is rotating, motors with permanent magnet excitation

o Never connect or disconnect plug connectors under load!

NOTICE Never touch the connection points of electro-

static sensitive devices!
Installed components contain electrostatic sensitive devices (EGB).
A e Do not touch connection points.
e Observe ESD safety measures.
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6.2.2 MS2N Electrical connection "S"

M23 view (single cable connection) / rotation range

MS2N Synchronous Motors

Flange socket Single cable connection
Connector size M23

Output direction rotatable (max. 10x)
Adjustment torque 4...10Nm

Locking SpeedCon

Tab. 6-1: MS2N..-.....-..S..-.....-.. Flange socket

Pol pattern M23 (single cable connection)

Function
Designation Encoder
C [ Dx [ Hx Cx Dx Hx
with brake without brake
u1 Al A
Vi A2 A2
[ J &) PE PE
L +UB “UB
e 2 GND GND
3 Data+ Data+
4 Data- Data-
o Shid Shid
6 BD(+) n.c.
! BD() n.c.

Tab. 6-2: Pin assignment pole pattern M23 (single cable connection)

Note for assembly about SpeedCon connectors, see chapter 6.2.9
connectors" on page 66
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6.2.3 MS2N Electrical connection "D"

View M17 (double cable connection) / rotating area

MS2N Synchronous Motors

H— & Bt +124°
- ’ eﬁiﬂ e H
. o
H————IF—% =:/ -188°
Flange socket Power Encoder
Connector size M17 M17
Output direction rotatable (max. 10x)
Adjustment torque 2...10Nm
Locking SpeedCon
Tab. 6-3: MS2N..-.....-..D.. -.....-.. Flange socket
Pol pattern M17, power (double cable connection)
Function
Designation Encoder
Ax | Bx [ Cx [ Dx [ Hx | Ax | Bx | Cx | Dx | Hx
with brake without brake
U1 Al Al Al Al
Vi A2 A2 A2 A2
W1 A3 A3 A3 A3
[ PE PE PE PE
5 TP(+) n.c. TP(+) n.c.
6 TP(-) n.c. TP(-) n.c.
7 BD(+) BD(+) n.c. n.c.
8 BD(-) BD(-) n.c. n.c.
9 n.c. n.c. n.c. n.c.

Tab. 6-4: Pin assignment pol pattern M17, power

Note for assembly about SpeedCon connectors, see chapter 6.2.9 "SpeedCon

connectors" on page 66
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Pol pattern M17, encoder (double cable connection)
Function
Designation Encoder
A | Bx Cx | Dx Hx
1 +UB +UB
2 n.c. n.c.
3 Data+ Data+
4 Data- Data-
5 A+ n.c.
6 A- n.c.
7 B+ n.c.
8 B- n.c.
9 GND GND
Tab. 6-5: Pin assignment pole pattern M17, encoder
Note for assembly about SpeedCon connectors, see chapter 6.2.9 "SpeedCon

connectors" on page 66
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6.2.4 MS2N Electrical connection "U"

View M23 power, M17 encoder (Dobule cable connection) / rotating area

Flange socket Power Encoder
Connector size M23 M17
Output direction rotatable (max. 10x)

Adjustment torque 4...10Nm 2...6Nm
Mode of locking SpeedCon SpeedCon
Tab. 6-6: MS2N..-.....-..U..-.....-.. Flange socket

Pol pattern M23, power (double cable connection)

Function
Designation Encoder
Ax | Bx [ Cx [ Dx [ Hx | Ax | Bx | Cx | Dx | Hx

with brake without brake
U1 Al Al Al Al
Vi A2 A2 A2 A2
W1 A3 A3 A3 A3
[ PE PE PE PE
5 TP(+) n.c. TP(+) n.c.
6 TP(-) n.c. TP(-) n.c.
7 BD(+) BD(+) n.c. n.c.
8 BD(-) BD(-) n.c. n.c.
9 n.c. n.c. n.c. n.c.

Tab. 6-7: Pin assignment pol pattern M23, power

Note for assembly about SpeedCon connectors, see chapter 6.2.9 "SpeedCon
connectors" on page 66
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Pol pattern M17, encoder (double cable connection)
Function
Designation Encoder
A | Bx Cx | Dx Hx
1 +UB +UB
2 n.c. n.c.
3 Data+ Data+
4 Data- Data-
5 A+ n.c.
6 A- n.c.
7 B+ n.c.
8 B- n.c.
9 GND GND
Tab. 6-8: Pin assignment pole pattern M17, encoder
Note for assembly about SpeedCon connectors, see chapter 6.2.9 "SpeedCon

connectors" on page 66
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6.2.5 MS2N Electrical connection "V"

View M40 power, M17 encoder (double cable connection) / rotating area

Flange socket Power Encoder
Connector size M40 M17
Output direction rotatable (max. 10x)

Adjustment torque 12...18Nm 2...6Nm
Locking (standard) SpeedCon SpeedCon
Tab. 6-9: MS2N..-.....-..V..-.....-.. Flange socket

Pol pattern M40 power, (double cable connection)

Function
Designation Encoder
Ax | Bx [ Cx [ Dx [ Hx | Ax | Bx | Cx | Dx | Hx

with brake without brake
U1 Al Al Al Al
Vi A2 A2 A2 A2
W1 A3 A3 A3 A3
[ PE PE PE PE
5 TP(+) n.c. TP(+) n.c.
6 TP(-) n.c. TP(-) n.c.
7 BD(+) BD(+) n.c. n.c.
8 BD(-) BD(-) n.c. n.c.
9 n.c. n.c. n.c. n.c.

Tab. 6-10: Pin assignment pole pattern M40, power

Note for assembly about SpeedCon connectors, see chapter 6.2.9 "SpeedCon
connectors" on page 66
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Pol pattern M17, encoder (double cable connection)
Function
Designation Encoder
A | Bx Cx | Dx Hx
1 +UB +UB
2 n.c. n.c.
3 Data+ Data+
4 Data- Data-
5 A+ n.c.
6 A- n.c.
7 B+ n.c.
8 B- n.c.
9 GND GND
Tab. 6-11: Pin assignment pole pattern M17, encoder
Note for assembly about SpeedCon connectors, see chapter 6.2.9 "SpeedCon

connectors" on page 66
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6.2.6 MS2N Electrical connection "A" or "B"

View M58 power, M17 encoder (double cable connection) / rotating area

+205°
[ i
Flange socket Power Encoder
Connector size M58 M17
Output direction A-side / B-side rotatable (max. 10x)
Adjustment torque - 2...6Nm
Locking Thread SpeedCon
Tab. 6-12: MS2N..-.....-..0..-.....-.. Flange socket (3 = A or B)
Pol pattern M58, power (double cable connection)
Function
Designation Encoder
Ax | Bx | Cx [ Dx [ Hx | Ax | Bx | Cx | Dx | Hx
with brake without brake
U1 Al Al Al Al
Vi A2 A2 A2 A2
W1 A3 A3 A3 A3
[ PE PE PE PE
5 TP(+) n.c. TP(+) n.c.
6 TP(-) n.c. TP(-) n.c.
7 BD(+) BD(+) n.c. n.c.
8 BD(-) BD(-) n.c. n.c.
9 n.c. n.c. n.c. n.c.

Tab. 6-13: Pin assignment pol pattern M17, power
Note for assembly for M58 connector with thread, seechapter 6.2.10 "Plug-in
connector with threaded connection" on page 67
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Pol pattern M17, encoder (double cable connection)
Function
Designation Encoder
A | Bx Cx | Dx Hx
1 +UB +UB
2 n.c. n.c.
3 Data+ Data+
4 Data- Data-
5 A+ n.c.
6 A- n.c.
7 B+ n.c.
8 B- n.c.
9 GND GND
Tab. 6-14: Pin assignment pole pattern M17, encoder
Note for assembly about SpeedCon connectors, see chapter 6.2.9 "SpeedCon

connectors" on page 66
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6.2.7 MS2N Electrical connection "T"

View terminal box "T" power, M17 encoder (double cable connection) / rotating

MS2N Synchronous Motors

area
. Power Encoder
Connection .
Terminal box Flange socket
Connector size - M17
Output direction A-side / B-side rotatable (max. 10x)
Adjustment torque 2...6Nm
Locking SpeedCon
Tab. 6-15: MS2N..-.....-..T..-.....-.. Terminal box / flange socket
Pol pattern M17, encoder (double cable connection)
Function
Designation Encoder
A | Bx Cx Dx Hx

1 +UB +UB

2 n.c. n.c.

3 Data+ Data+

4 Data- Data-

5 A+ n.c.

6 A- n.c.

7 B+ n.c.

8 B- n.c.

9 GND GND

Tab. 6-16: Pin assignment pole pattern M17, encoder

Note for assembly about SpeedCon connectors, see chapter 6.2.9 "SpeedCon
connectors" on page 66
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Terminal boxes "T", power (double cable connection)

O

x% X AR

4
MS2N D2 Clamp/ data IndraDrive Cabel RL2 3
U Bolts M5, M, 2 ... 3Nm Al 1
v Rated cross section 16 mm? A2 2
w Rated current 65 A A3 3
1 BD(+) 7
2 Tension spring connection 0.5 ... 2.5 mm? with wire end BD(-) 8
3 ferrules TP1(+) 5
4 TP2(-) 6
[ PE NYE

Screwed connection M8, M, 3.8 Nm G

Shid, Shid 4

Tab. 6-17: MS2N Pin assignment terminal boxes "T"

1) Terminal 1, 2 are not assigned for motors without holding brake

2) Terminal 3, 4 are not assigned for encoder Cx, Dx. The motor temperature is transmitted via the encoder interface.

3)  Assign not used connection wires within the terminal box.
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Opening for cable insert "X"

MS2N Synchronous Motors

2xM32

2x M40

MS2N10-COBHA-XXTXX-XXXXX-XX
MS2N10-COBHB-XXTXX-XXXXX-XX
MS2N10-COBNA-XXTXX-XXXXX-XX
MS2N10-COBNB-XXTXX-XXXXX-XX
MS2N10-COBNL-XXTXX-XXXXX-XX

MS2N10-DOBHA-XXTXX-XXXXX-XX
MS2N10-DOBHB-XXTXX-XXXXX-XX
MS2N10-DOBHLXXTXX-XXXXX-XX
MS2N10-DOBNA-XXTXX-XXXXX-XX
MS2N10-DOBNB-XXTXX-XXXXX-XX
MS2N10-DOBNL-XXTXX-XXXXX-XX

MS2N10-EOBHA-XXTXX-XXXXX-XX
MS2N10-EOBHB-XXTXX-XXXXX-XX
MS2N10-EOBHLXXTXX-XXXXX-XX

MS2N10-EOBNA-XXTXX-XXXXX-XX
MS2N10-EOBNB-XXTXX-XXXXX-XX
MS2N10-FOBDA-XXTXX-XXXXX-XX
MS2N10-FOBDB-XXTXX-XXXXX-XX
MS2N10-FOBHA-XXTXX-XXXXX-XX
MS2N10-FOBHB-XXTXX-XXXXX-XX

Tab. 6-18: MS2N terminal box "T" cable entry

62/95

DOK-MOTOR*-MS2N*******-|T03-EN-P




MS2N Synchronous Motors Bosch Rexroth AG

DOK-MOTOR*-MS2N*******-|T03-EN-P 63/95



Bosch Rexroth AG

Assembly

6.2.8 MS2N Electrical connection "C"

View terminal box "C” power, M17 encoder (double cable connection) / rotating

MS2N Synchronous Motors

area
|
. Power Encoder
Connection .
Terminal box Flange socket
Connector size - M17
Output direction A-side / B-side rotatable (max. 10x)
Adjustment torque 2...6Nm
Locking SpeedCon
Tab. 6-19: MS2N..-.....-..C..-.....-.. Terminal box / flange socket
Pol pattern M17, encoder (double cable connection)
Function
Designation Encoder
A | Bx Cx Dx Hx

1 +UB +UB

2 n.c. n.c.

3 Data+ Data+

4 Data- Data-

5 A+ n.c.

6 A- n.c.

7 B+ n.c.

8 B- n.c.

9 GND GND

Tab. 6-20: Pin assignment pole pattern M17, encoder

Note for assembly about SpeedCon connectors, see chapter 6.2.9 "SpeedCon
connectors" on page 66
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Terminal boxes "C", power (double cable connection)
Y
1
X
|
1
X+ f
|
MS2N 45 Clamp/ data IndraDrive Cabel RL2©)
U Bolts M8, M, 6 ... 12 Nm Al 1
v Rated cross section 50 mm? A2 2
W Rated current 150 A A3 3
1 BD(+) 7
2 Tension spring connection 0.5 ... 2.5 mm? with wire end BD(-) 8
3 ferrules TP1(+) 5
4 TP2(-) 6
[ PE NYE
Screwed connection M8, M, 3.8 Nm G
Shid, Shid 4

Tab. 6-21: MS2N Pin assignment terminal boxes "C"

Motor

Opening for cable insert "X"

Opening for cable insert "Y"

MS2N10-EOBNL-
MS2N10-FOBHL-

XXCXX-XXXXX-XX

XXCXX-XXXXX-XX 3xM50

1xM20

Tab. 6-22: MS2N terminal boxes "C" cable entry

4)  Terminal 1, 2 are not assigned for motors without holding brake.

5)  Terminal 3, 4 are not assigned for encoder Cx, Dx. The motor temperature is transmitted via the encoder interface.

6)  Assign not used connection wires within the terminal box.
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6.2.9 SpeedCon connectors

A WARNING Damage to persons or property by disconnect-

ing or connecting energized connectors!

e Connect and disconnect connectors only when they are dry and de-energized.

e During operation of the system, all connectors must be securely tightened or
locked.

Observe when connecting the flange sockets:
e Protect the flange sockets from external force effect.
e Connect the motor to ready-made connection cables.

Connect SpeedCon connectors

Properly measured ready-made connection cables are available. Plug connector
type, size, wire cross section

1. Insert power connector in position “open”.

3. Check the firm seat of the SpeedCon quick lock by short pull on the con-
nector.

4. Secure the cables, that accruing forces due to cable vibrations onto the
connector are prevented.

66/95 DOK-MOTOR*-MS2N*******.|T03-EN-P



MS2N Synchronous Motors Bosch Rexroth AG
Assembly

6.2.10 Plug-in connector with threaded connection

A WARNING Damage to persons or property by disconnect-

ing or connecting energized connectors!

e Connect and disconnect connectors only when they are dry and de-energized.

e During operation of the system, all connectors must be securely tightened or
locked.

Observe when connecting the flange sockets:
e Protect the flange sockets from external force effect.
e Connect the motor to ready-made connection cables.

Connect the plug-in connector with the threaded connector M58

Before connecting, please ensure properly measured ready-made connection cables
are available. The type, size and cable cross section of the plug-in connector must
be adjusted to the motor.

1. Position power connector at thread.

3. Check the firm seat of the SpeedCon quick lock by short pull on the con-
nector.

4. Secure the cables, that accruing forces due to cable vibrations onto the
connector are prevented.
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6.2.11 Terminal boxes

A WARNING Danger to life by high electric voltage!

Follow the general installation and safety regulations when working on power
installations.

Before start-up, connect the protective conductors on all electric components
according to the connection plan.

Install the covers and guards provided for this purpose before switching on.
Lock all openings of the terminal box with dummy plugs and close the termi-
nal box with the intended terminal box lid.

Never touch electrical connection points of the components while power is
turned on.

Observe when connecting the terminal box:

Connect or disconnect clamp connections only in de-energized, dry and clean
state.

Connect the motor to reade-made connection cables.
Remove the dummy plugs "X" on the cable entry side.

Select and tighten the cable gland according to the manufacturer’s details
about cable diameters.

The connections must be established such that a permanent safe electrical
connection is ensured.

Establish a safe protective conductor connection.
After connecting, lock all openings.
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6.2.12 Fan unit

To connect the fan unit, use a connection cable 3 x 0.75 mm?2.

MS2Nxx-xxxA (Uy 230V)
MS2Nxx-xxxB (Uy 115 V)

0275

018

o=
=13
M16

019

34,2

4.6)

Assignment Connection

1 L1230V

2 N Screw connection 0.5 ... 1.5 mm?
3 L1115V

&) PE

Tab. 6-23: Assignment of connector fan unit MS2N

l]g: The plug insert can be mounted in any position into the connector
housing. Therewith, the cable output direction can be done in steps
of 90 degrees.

Mounting instruction fan connector

1. Dismantle the fan connector
- Removing the housing screw (4)
- Dismount plug insert

- Loosen the cable gland and remove single parts, screwed connection (1),
washer (2) and sealing (3)
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2. Insert connection cable

Slide screwing (1), washer (2) and sealing (3) onto connection cable
3x0,75 mmZ2.

3. Connect.

Insulate cable jacket by 20 mm, the wires by 10 mm and the wires L, N, PE
in the connector insert according to the assignment. Use wire end ferrules
according to connection wires.

4. Mount connector

Mount the plug insert in the required cable output direction into the con-
nector housing, tighten the cable gland and therewith create the strain re-
lief and sealing of the connection cable. Screw the connector with housing
screw (4) with counterpart
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6.2.13 Ground connection

Optional, MS2N motors (other design "E") can be designed with an additional
ground connection. An additional connection clamp is provided on the motor
flange to connect the grounding conductor. The screw terminal block with
clamping bracket must be assigned in a suitable way.

Ground connection (screw | Nominal cross-section Connectable wires Tightening torque
M5)
L
) 4 mm? (finely stranded)
4 mm 0, 2Nm
6 mm? (single stranded)

Tab. 6-24: Junction for grounding conductor

72/95 DOK-MOTOR*-MS2N*******-.|T03-EN-P



MS2N Synchronous Motors Bosch Rexroth AG

DOK-MOTOR*-MS2N*******-|T03-EN-P 73/95



Bosch Rexroth AG
Assembly

MS2N Synchronous Motors

6.3 Connection water cooling

Any installation material, like tubes or mounting clamps are not in the scope of
delivery. Choose a supply hose with correct inner diameter.

Coolant connection

3 0
o)
ISO 228-G 1/8
Fig. 6-2: Coolant connection MS2NO7
ng; The allocation of intake (IN) and outtake (OUT) can be arbitrarily

done. It does not influence the power data of the motor in any way.

/)

Fig. 6-3: Protective plug MS2N water-cooling

The connecting threads on the motor are covered with factory-attached protec-
tive caps. These protective caps may only be removed immediately before screw-
ing in the coolant ducts to prevent dirt from entering into the cooling system.

Motor Connection Screw-in depth [mm] {,l\lg[menlng torque
MS2NO7 Pipe thread 1IS0228-G 1/8 10 14...15
MS2N10 Pipe thread 1IS0228-G 1/8 10 14...15

Tab. 6-25: Coolant connection thread, allowed tightening torques and screw-in depths
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NOTICE The coolant port threads on the motors may be

destroyed by incorrect tightening torques!

The allowed motor connection tightening torque may not be exceeded! If the
tightening torque or screw-in depth is exceeded, the motor may be damaged ir-
reversibly.

The motor coolant connections are designed for screw connections with axial
sealing.

Bosch Rexroth therefore recommends to use screw connections with an O-ring
to seal the screw connection in axial direction.

Seals consisting of hemp, teflon tape or cone-shaped screw connections are not
considered to be suitable, since this type of seal may stress the connection
thread at the motor to an unreasonably high extent.

= The machine manufacturer is responsible for ensuring that the cool-
ant connection is tight and for verifying and accepting the tightness
after the motor has been installed.

Notes for assembly for coolant ducts
e Fix lines in regular intervals.

e Coolant ducts must not contact live parts. Refer to"Potential equalization" on
page 15.
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6.4 Sealing air connection

The sealing air connection is rotatable. The compressed air hose 4 x 0.75 is not
included in the scope of delivery.

Fig. 6-4: Connection compressed air hose for using sealing air.

NOTICE Damage due to permanent existing liquid on the

shaft sealing ring!

The use of sealing air does not prevent the penetration of continuously existing
liquid on the shaft sealing ring (e.g. for open gearboxes). Due to capillary action,
gearbox oil can penetrate into the motor and damage it, despite using sealing
air.
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7 Commissioning and operation

A WARNING High electric voltage! Danger to life, risk of in-

jury due to electric shock.

Live parts are dangerous.
e Do not open any covers or flange sockets during operation.

e Never connect or disconnect plug connectors under load!

A WARNING Risk of injury due to rotating motor shaft!

e Do not remove any covers, machine parts or protection devices dur-
ing operation.

e Do not enter the range of movement of the machine. Avoid uninten-
ded access for persons, due to

e Safety fences, safety screens or protective covers.
e Optical sensors

A\ CAUTION Thermal danger due to hot surfaces with tem-
peratures over 60 °C during operation
f e Do not touch hot motor surfaces.
e Install protection against contact, if necessary.
e Make sure that no temperature-sensitive components (cables, elec-
tronic components, ...) touch hot surfaces.

7.1 Commissioning

MS2N motors can only be commissioned with other components (drive control-
ler, control unit).

Prior to commissioning

Prior to commissioning, ensure that the following requirements are met.

e Storage time of the motor. Depending on the storage time, take measures to
ensure safe operation. Run in bearings, resurface the holding brake, ... See
chapter 5.8 "Storage" on page 42.

e Ensure that all flange socket are correctly connected and protected against
coming loose.

e Ensure that a holding brake voltage of 24 V +10% is applied to the motor. If
necessary, adjust the voltage.

DOK-MOTOR*-MS2N*******-|T03-EN-P 77/95



Bosch Rexroth AG MS2N Synchronous Motors
Commissioning and operation

e Check the proper function of the holding brake.

e Ensure that the motor and all participating components of the drive are un-
damaged.

e Ensure that keys are protected against ejection.
Commissioning

For details on the commissioning order, please refer to the respective documen-
tation of the drive controller or firmware description.

Observe the general safety notes chapter 2.6 "Product- and technology-depend-
ent safety instructions " on page 5.

7.2 Operation

During operation, keep the ambient and operation conditions and technical data
specified in the project planning manual.

Checks during operation:

e Pay attention to exceptional noise.

e Pay attention to increased vibrations.

e Check the motor and fan units for cleanliness.

e Check the cooling water connections for tightness.

e Check the monitoring devices and diagnostic / error messages of the control-
lers.

Decommission the drive when deviations from normal operation exist. For fur-
ther procedure refer to chapter 11 "Troubleshooting " on page 87.
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8 Maintenance and repair

A WARNING Danger! Electric voltage! Operations in the vi-

cinity of live parts are extremely dangerous.

Any work required on the electric system may be carried out only by
skilled electricians. Tools for electricians (VDE tools) are absolutely
necessary.

Prior to commencing work:

Isolate (even auxiliary circuits).
Secure against reactivation.
Ensure de-energization.
Ground and short-circuit.

o s b=

Cover or shield any adjacent live parts.

A\ WARNING Personal and material damage during mainte-

nance work in operation!

e Do not carry out any maintenance measures while the machine is
@ running.

e While carrying out maintenance work, secure the machine such that
it cannot restart or be used by unauthorized persons.

A\ CAUTION Hot surfaces with temperatures over 70 °C may

cause burns!

e Allow the motors to cool down prior to commencing work.
Zﬁs e Wear safety gloves.

e Do not work on hot surfaces.

8.1 Maintenance
Motors

Excessive dirt, chips or dust can negatively influence the motor functions. In ex-
treme cases lead to motor loss. Clean the cooling fins of the motors at regular
intervals (after one year at the latest) to reach a sufficiently high heat emission
surface. If the cooling fins are partially covered with dirt, sufficient heat dissipa-
tion via the ambient air is no longer ensured.

An insufficient heat radiation may have undesired consequences. The bearing
lifetime is reduced by operation at impermissibly high temperatures (the bearing
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grease is decomposing). Switch-off caused by overtemperature despite opera-
tion on the basis of selected data, because the appropriate cooling is missing.

Motors with water cooling

A CAUTION Risk of injury by improper handling of pressur-

ized lines!

Do not attempt to disconnect, open or cut pressurized lines (risk of explosion).
e Observe the operating instructions of the manufacturers.

e Before dismounting lines, relieve pressure and empty medium.

e Use suitable protective equipment (safety gloves, safety goggles, ...).

e Immediately clean up any spilled liquids from the floor.

Check coolant water installations for damage in regular intervals and replace
them, if necessary.

Cleaning the coolant circuit

Inspect and clean (purge) the cooling system at regular intervals as specified in
the machine and cooling system manufacturer's maintenance schedule.

Note that the utilization of unsuitable cleaning agents may cause irreversible
damage to the motor cooling system. This type of damages does not lie within
the responsibility of Bosch Rexroth.

NOTICE Damage to the motor cooling system due to un-

suitable cleaning agents!

The only liquids or materials allowed to be used for cleaning and motor cool-
ing are those which do not corrode the motor cooling system or do not react
aggressively to the materials used in Bosch Rexroth motors.

Observe the instructions of the manufacturers of the cleaning agent and the
cooling system.

Connection cables

A WARNING Death by electrocution possible due to live

parts!

e Change damaged connection cables and decommission the plant
immediately.

e Do not repair any connection lines provisionally.
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e Check in regular distances the connection cables on damage and replace
them if necessary.

e Check optionally existing drag chains Drag chains) on defects.

e Check the protective conductor connection for proper condition and firm
seating at regular intervals. Replace it, if necessary.
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8.2 Service repair, maintenance and spare parts

Wearing parts are reliably and professionally repaired and replaced by the Bosch
Rexroth Service in shopfloor-oriented quality.

The service lives of motor components, such as seals and bearings, may vary de-
pending on the operating conditions, such as operation mode, speed, vibration
and shock load, and frequent reverse mode.

We recommend to change the bearing after 30,000 operating hours. Shorter re-
placement intervals may be necessary; cf. checks during operation chapter 7.2
"Operation" on page 78.

We recommend regular visual inspections on shaft sealing rings. Depending on
operating conditions, signs of wear may appear after 5,000 operating hours. If
necessary, replace the shaft sealing rings.

n@ We recommend to have these repairs made by Bosch Rexroth Serv-
ice.

The Bosch Rexroth service helpdesk at our headquarters in Lohr, Germany and
our worldwide service provide You can contact us 24/7.

Phone: -49 (0) 9352 4050 60
Fax -49 (0) 9352 18 49 41
Email: service.svc@boschrexroth.de
Internet: http://www.boschrexroth.com

Preparing information
For quick and efficient help, please have the following information ready:
e Detailed description of the fault and the circumstances

e Information on the rating plate of the products in question, particularly type
codes and serial numbers

e Your contact data (phone number, fax number, e-mail address)
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9 Disassembly and exchange

9.1 Tools required

NOTICE Motor damage due to strikes onto the motor

shaft
® e Do not strike the shaft end and do not exceed the allowed axial and

radial forces of the motor.

Use suitable tools when disassembling transmission elements.

Pulling off

® Shim
Fig. 9-1: Pulling off the transmission element

Use tools suitable for pulling off. Use a shim to protect the shaft end when using
pulling-off tools. Heat the output element, if necessary.

9.2 Exchanging the motor

A WARNING Lethal electric shock by live parts with more

than 50 V!

The supply unit may only be replaced by qualified personnel which have been
trained to perform the work on or with electrical devices.

[@3 The motor should be replaced by a motor of identical type. Only
then is ensured that the parameterization remains unchanged. More-
over, repeated acceptance within the scope of the "Integrated safety
technology" is not necessary.

1. If necessary, note the previous absolute value
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2. Open the main switch
3. Ensure that the main switch cannot be accidentally switched on again
4. Disconnection plug connections

l]%’ When exchanging the motor, close open plug sides of power connec-
tions with protection caps if moistening with coolant/lubricant or
soiling must be expected (allowed soiling degree according to EN
50178: 2).

5. Exchange the motor

= Observe the machine manufacturer's instructions when exchanging
the motor mechanically.

6. Re-establish the plug connections
7. Re-establish the dimensional reference

A WARNING Risk of accidents due to unintentional axis

movements!

If servo axes are provided with an indirect position measuring system via
the motor encoder, the dimensional reference is lost after motor replace-
ment!

For this reason, the reference to the machine coordinate system must be
re-established.

9.3 Preparing storage

Before motors are stored, the protection covers on flange socket, shaft and in-
put openings for cooling water in case of liquid-cooled motors which were at-
tached on delivery must be re-attached.

When motors are liquid-cooled, completely discharge the coolant from the cool-
ing tubes (e.g., via purging the coolant holes with pressure air). This will prevent
frost damage at storage temperatures lower than 0 °C.
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10 Environmental protection and disposal

Production processes

The products are manufactured in energy- and resource-optimized production
processes which allow re-using and recycling the resulting waste. We regularly
try to replace pollutant-loaded raw materials and supplies by more environment-
friendly alternatives.

No release of hazardous substances

Our products do not contain any hazardous substances which may be released
in case of appropriate use. Normally, our products will not have any negative in-
fluences on the environment.

Significant components

Basically, our motors consist of the following components: Steel, aluminum, cop-
per, brass, permanent magnets (rare earth metal), electronic components.

Return of products

Our products can be returned to us for disposal free of charge. However, this re-
quires that the products be free from oil, grease or other dirt.

Furthermore, the products returned for disposal may not contain any undue for-
eign material or foreign components.

Deliver the products "free domicile" to the following address:

Bosch Rexroth AG

Electric Drives and Controls
Buergermeister-Dr.-Nebel-Strale 2
97816 Lohr am Main, Germany

Permanent magnets

Permanent magnets present a serious danger during disposal.

A WARNING Danger due to permanent magnets!

e Health hazard for persons with heart pacemakers, metallic implants
and hearing aids in direct environment of permanent magnets.

e Crushing hazard of fingers and hand due to heavy attractive forces
of the magnets.

) e Risk of destruction of sensitive parts like watches, credit cards, ...
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Before disposal, permanent magnets must be demagnetized. This can be
reached by thermal conditioning. The transport of magnetized rotors is forbid-
den.

Packaging

Packaging materials consist of cardboard, wood and polystyrene They can be re-
cycled anywhere without any problem.

For ecological reasons, please refrain from returning the empty packages to us.
Batteries and accumulators

Batteries and accumulators can be labeled with this symbol.

The symbol indicating "separate collection" for all batteries and accu-
mulators is the crossed-out wheeled bin.

End users in the EU are legally bound to return used batteries. Outside the valid-
ity of the EU Directive 2006/66/EC, the particularly applicable regulations must
be followed.

Used batteries can contain hazardous substances which can harm the environ-
ment or people's health when improperly stored or disposed of.

After use, the batteries or accumulators contained in Rexroth products must be
properly disposed of according to the country-specific collection systems.

Recycling

Most of the products can be recycled due to their high content of metal. In order
to recycle the metal in the best possible way, the products must be disassem-
bled into individual assemblies.

Metals contained in electric and electronic assemblies can also be recycled by
means of special separation processes.

Plastic parts of the products may contain flame retardants. These plastic parts
are labeled according to EN ISO 1043. They have to be recycled separately or
disposed of according to the applicable legal provisions.
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11 Troubleshooting

11.1 Troubleshooting procedure

As a matter of principle, the instructions in the project planning and commis-
sioning manuals must be followed in case of failures and errors. Contact the
manufacturer, if necessary.

Malfunctions Error cause Measures
Motor does not run Controller enable signal missing Activate controller enable signal
Controller fault Troubleshoot acc. to documentation
of controller
Voltage supply missing Control voltage supply
Brake is not released Check the brake activation
Vibrations Coupling elements or attachments are | Re-balance
poorly balanced

Adjustment of shaft end attachments|Re-align the attachments
(coupling, gearbox, ...) is insufficient

Mounting screws loose Lock screw connections acc. to spec-
ifications
Running noise Foreign bodies within the motor Stop the motor --> repair by manu-
facturer
Bearing is damaged Stop the motor --> repair by manu-
facturer
High motor temperatures Operation outside of rated data R.edl_Jce load and check the dimen-
Motor temperature monitoring is ac- sloning
tivated Heat dissipation is impaired Clean the motor

Clean the grille of the fan unit and
check the function of the fan

Check the coolant circuit of liquid
cooling systems

Wrong or defective temperature dis-| Temperature sensor not connected Connect temperature sensor

play Temperature sensor defective Stop the motor --> repair by manu-
facturer

Change the temperature sensor.

Connect the backup temperature
sensor, if any is available.

Tab. 11-1: Measure at malfunction
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12 Technical data

Technical data with operating characteristic curves are described in the project
planning manual for all motor types. Please, refer to the following documenta-
tion for relevant information.

|Title | Document type | Document number

Project  plan-
ning manual
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(AN

Tab. 12-1: Additional documentation

Rexroth IndraDyn S Synchrous Motors MS2N
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13 Appendix

13.1 EU-Declaration of conformity

According to Low voltage directive 2014/35/EU, the vendor
Bosch Rexroth AG

Buergermeister-Dr.-Nebel-StraBBe 2

97816 Lohr am Main, Germany

hereby declares that the product below

3~ PM motor
MS2NO03... MS2NO04... MS2NO05...
MS2NO6... MS2NO7... MS2N10...

From the date of manufacture 2016-04-20 were developed, designed and manu-
factured in compliance with the above-mentioned EU directive.

Harmonized standards applied:

Standard Title Edition
EN 60034-1 Rotating electrical machines - Part 1: Rating . o
(IEC 60034-1) and performance 2010 + Cor.:2010 (2010, modified)
Rotating electrical machines - Part 5: De-
EN 60034-5 grees of protection provided by integral de- {2001 + A1:2007 (2000 + Corrigendum
(IEC 60034-5) sign of rotating electrical machines (IP-Code) [2001 + A1:2006
- Classification

Further explanations: None
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EU-Konformitatserklarung - Original Dok.-Nr.: DCTC-30318-002
Datum:  2016-04-20

nach Maschinenrichtlinie 2006/42/EG

nach Niederspannungsrichtlinie 2014/35/EU
nach EMV-Richtlinie 2014/30/EU

nach ATEX-Richtlinie 2014/34/EU

0oxO

Hiermit erklart der Hersteller,
Bosch Rexroth AG
Birgermeister-Dr.-Nebel-StraBe 2
97816 Lohr am Main / Germany,

dass die nachstehenden Produkte

Bezeichnung: 3~ PM-MOTOR

Baureihen: MS2NO03...  MS2N04... MS2NO5...
MS2NO06...  MS2NO7... MS2N10...

Ab Herstelldatum: 2016-04-20
g
&
] oo
i in Ubereinstimmung mit den oben genannten EU-Richtlinien entwickelt, konstruiert und gefertigt wurden.
s
=
o}
o
5 Angewandte harmonisierte Normen:
&
© | Norm Titel Ausgabe
- 2010 + Cor.:2010
EN 60034-1 Drehende elektrische Maschinen - Teil 1: Bemessung und Betriebsverhalten or. .
(IEC 60034-1) (2010, modifiziert)
2001 + A1:2007
EN 60034-5 Drehende elektrische Maschinen - Teil 5: Schutzarten aufgrund der (2000 + Corrigendum
(IEC 60034-5) uktion von Maschinen (IP-Code) —Einteilung 2001 + A1:2006)

DCTC-30318-002_KOE_N_DE_2016-04-20.docx

n
Lohr am Main , den 2016-04-20 ppa. i.V.
ort Datum " Joachim Hennig Eberhard Schemm
Werkleitung LoP2 Entwicklungsbereichsleiter Antriebe
im Inhalt der EU: ita rung sind Derzeit giiltige Ausgabe auf Anfrage.

Seite 1/1

Fig. 13-1: EU-Declaration of conformity - origin, German

90/95 DOK-MOTOR*-MS2N*******-|T03-EN-P



MS2N Synchronous Motors Bosch Rexroth AG
Appendix

Rexroth

Bosch G

EU declaration of conformity - original Doc. No.: DCTC-30318-002
Date:  2016-04-20

in accordance with Machinery Directive 2006/42/EC
in accordance with Low Voltage Directive 2014/35/EU
in accordance with EMC Directive 2014/30/EU

in accordance with ATEX Directive 2014/34/EU

0oxO

The manufacturer,

Bosch Rexroth AG
Biirgermeister-Dr.-Nebel-StraBe 2
97816 Lohr am Main / Germany

hereby declares that the products below

Name: 3~ PM-MOTOR

Series: MS2NO03...  MS2N04... MS2NO5...
MS2NO06...  MS2NO7... MS2N10...

From the date of manufacture: 2016-04-20

2

&

2 were developed, designed and manufactured in compliance with the above-mentioned EU directives.

$

=

o}

o

5 Harmonized Standards applied:

&

© | Standard Title Edition
EN 60034-1 2010 + Cor.:2010

(IEC 60034-1) Rotating electrical machines - Part 1: Rating and performance (2010, modified)

2001 + A1:2007
(2000 + Corrigendum
2001 + A1:2006)

EN 60034-5 Rotating electrical machines - Part 5: Degrees of protection provided by
(IEC 60034-5) integral design of rotating electrical machines (IP code) - Classification

P i

Lohr am Main , dated 2016-04-20
Place Date

Joachim Hennig Eberhard Schemm
Plant Manager LoP2 Head of Development Drives Solutions

We reserve the right to make changes to the content of the EU Declaration of Conformity. Current issue on request.

DCTC-30318-002_KOE_N_EN_2016-04-20.docx

Page1/1

Fig. 13-2: EU-Declaration of conformity - origin, English
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13.2 UL/ CSA
The UL/CSA conformity of MS2N motors can be found on the type plate of the
®

motors. The following symbol is used for identification purposes: C Us.

The MS2N motor listing with the UL file number E335445 can be found under
www.ul.com

13.3 China RoHS 2

www.boschrexroth.com.cn/zh/cn/home_2/china_rohs2
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A
Accumulators.......ceeeeeeeeieeeieeeeeeenns 86
Air-pressure connector Kkit............. 76
Alignment......c.oooviiiiiiiiniiiiee e 27
Ambient conditions.........cc...ccce..... 36
Ambient temperature.................... 36
Attachments.....cccooeeeevviiiiieeeeenenn, 21
B
Balance......coeeiiiieeiiiieeiiieeeeeis
Balancing......cccccvevveiiiiiiiinnnnnns
Batteries...cooovvvvieeeiiieeiiiiieeeeeee,
Bearing.....cccccvveeeiiiiieeiiiieeeeeee e,
Axial force
Bearing service life.................. 29
Radial force.......cccceeeeeeeeennnnnen. 30
Bevel gear pinion.......cccceeevvvennennee. 22
C
O 89
Centering collar.......ccooeeeeevvvnnnnnnn.. 11
Climatic conditions.........ccccceeeee. 36
Coating..cceiiieeiieiiieeeee e, 31
ConcentriCity...cocceveeevieeinneennnns 27, 28
Conformity...ceeeeeeeeeiiiciieeeeeeeeiiinnn. 89
Connection cables.........cc............. 81
Connection electrically................. 72
Connection water cooling............. 74

Contained substances
see "Significant compo-

NENTS . it 85
Coolant

Corrosion protection............... 15
Coolant connection........cc............ 74
Cooling fins....ceeeiiiiiiiiiieeeeeiein. 79
Cooling mode (see motor cool-
INE) ettt e e 13
Cooling systeM......cccevvvvieeeennnnnnne. 15
Coupling...ccuueeiiiiiieiiiieeeiiee, 21, 46
CSA. e 92
D
Degree of protection................. 4,19
[DIT] oo 1Y | IR 85
Drag chains........ccccceeiiiiiiiiiiieennnnns 81
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E
ENCOder....uuuuueiiiiicieeeeeeeen, 18
EU-Declaration of conformity........ 89
Exchanging the motor................... 83
Extension elements.........ccccevvennn... 19
F
Fan. .o 70
Flange
Alignment.........coeeeiiiieiiiinnn. 28
Concentricity......cooeevuneennnns 27, 28
Flange exactness..................... 27
Forced ventilation.........ccc..ccouuneie. 14
Frame Siz€...ccooovveiiiiiiiiiiiiceiieeinn, 30
Functional safety.....cccccceeeevennnnnnnn. 18
G
Gearbox mounting.........ccceeeeeeees 21
Ground connection....................... 72
H
Half key balancing ..........cccevvvuen... 20
Hazardous substances.................. 85
Heat dissipation......ccccceeevvuieennnnn.e. 79
Helical teeth......ccccoovviiiiiiiiiennnnnn. 22
Holding brake
CommissSioNiNg.....c.ccevuvveevnnnnens 26
electrically-released................. 23
Hole circle...ooovvieiiiiiieeiiieeiicceeeeeees 11
I
IM-code EN 60034-7.......cccvvuunnn.n. 30
Installation altitude.........c............. 36
Installation type.....ccoeeeeviieeiinnnnnns 30
Intended US€...ccevveeveeeeeiiiiiiiei, 4
IP degree of protection................. 19
IP-Code EN 60034-5......cccceeennnn.n.. 19
L
Length. .. e e 11
Lifting eye bolts.....ccoeeeeevviveennnnns 41
Lifting tools.....ceeeeeeiiiiiiiiieeeeeeeiee, 41
Long term storage........ccoeevunennnenn. 43
Long-term storage.......ccceeeeeevennnnn. 42
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Minimum distance.................. 13, 14
Motor cooling.....cc.ccuueeeviieeeiinnnnnnnn. 13
Coolant temperature............... 16
CoolantS.....uveeeeeeeeeeiiinans 15
Forced ventilation IC416......... 14
Self-cooling IC410................... 13
Motor temperature.......cccccvvneeennee. 12
Mounting hole..........ccoeeeeeeevrinnnnn... 11
0]
Operating conditions.................... 36
Operation.....cccceveevieeeiiiieeeiiieeeeee, 36
Operation on foreign convert-
B S ettt et ettt e ettt e e et 44
Oscillations.....coeeeeeeeiiiiiineeeeeeeiinnnn. 39
Output shaft....cccoeeviiiiiiiiiennenennnn. 19
Overdetermined bearing............... 21
P
Packaging.....cccooeeeeviieeiiiiieeciieee, 86
Permanent magnets........cccccunnnennn. 85
Production processes................... 85
PUIEY...cciiiiieeee e 46
Pulling off the transmission ele-
MENT.ceeiii i 83
R
Rating and performance................. 4
RecyCling....ooeevvieiiiiieeeiiieeeeveeee, 86
Return of products..........ccoouvunn.... 85
RoHS
China ROHS 2......cceeeeviiiinnnnnn. 92
S
Self-cooling........ccveeeeeiiiiiiiieen, 13
SeIVICE. ottt 82
Shafteueee e 11
SMOOth...cceeiiiiiiiiiiiiiii 19
with key way......cccoeeeevvieeennnnnns 19
Shaft length...ccoooeeeeereenn 11
ShOCK.ciiiiiiiiiiiiiiiiiiiiii 40
Shutdown temperature ................ 12
Significant components................ 85
Sound pressure level.................... 33
STOrage...ccveevviieeeiieeeeeiee e 36, 42
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Temperature sensor......cccecevevevnnne. 12
Transmission element................... 46
Fitting..oooeeeeeieeniiineee e 47
Pulling off.....ccovviiiiieeeeeein. 83
Transport.....cceceeveeeevnnnnns 36, 40, 41
Troubleshooting........ccccceevvueeinnnnnn. 87
Type code...ueiiiiiiiiieeeiiieeeei, 34
Type plate...ceeeeeieiiiiieeeeeeeiiceeees 34
U
UL it 92
Unintended use......ccccocceeeeeeeevinnnnnnn. 4
Vv
Vibration....ccooeeeveveiinniiiniinnnns 28, 39
w
Warning temperature.................... 12
Water cooling.......ccevvveeeeeeeennnnnnnn. 74
IC3WT7 .., 15
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