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Supplemental directives
  Deutsch   English   Français

 Lebensgefahr bei Nichtbeach-

tung der nachstehenden Sicherheitshinweise!

Nehmen Sie die Produkte erst dann in Betrieb,

nachdem Sie die mit dem Produkt gelieferten

Unterlagen und Sicherheitshinweise vollständig

durchgelesen, verstanden und beachtet haben.

Sollten Ihnen keine Unterlagen in Ihrer Land-

essprache vorliegen, wenden Sie sich an Ihren

zuständigen Rexroth-Vertriebspartner.

Nur qualifiziertes Personal darf an Antriebskom-

ponenten arbeiten.

Nähere Erläuterungen zu den Sicherheitshin-

weisen entnehmen Sie Kapitel 1 dieser Doku-

mentation.

 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 sup-

plied 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 instruc-

tions, see chapter 1 of this documentation.

 Danger de mort en cas

de non‑respect des consignes de sécurité figurant

ci-après !

Ne mettez les produits en service qu’après

avoir lu complètement et après avoir compris

et respecté les documents et les consignes de

sécurité fournis avec le produit.

Si vous ne disposez pas de la documentation

dans votre langue, merci de consulter votre par-

tenaire Rexroth.

Seul un personnel qualifié est autorisé à travailler

sur les composants d’entraînement.

Vous trouverez des explications plus détaillées

relatives aux consignes de sécurité au chapitre 1

de la présente documentation.

  Español   Português   Italiano

 ¡Peligro de muerte en caso

de no observar las siguientes indicaciones de

seguridad!

Los productos no se pueden poner en servicio

hasta después de haber leído por completo,

comprendido y tenido en cuenta la documenta-

ción y las advertencias de seguridad que se

incluyen en la entrega.

Si no dispusiera de documentación en el idioma

de su país, diríjase a su distribuidor competente

de Rexroth.

Solo el personal debidamente cualificado puede

trabajar en componentes de accionamiento.

Encontrará más detalles sobre las indicaciones

de seguridad en el capítulo 1 de esta documen-

tación.

 Perigo de vida em caso de inobser-

vância das seguintes instruções de segurança!

Utilize apenas os produtos depois de ter lido,

compreendido e tomado em consideração a

documentação e as instruções de segurança for-

necidas juntamente com o produto.

Se não tiver disponível a documentação na

sua língua, dirija-se ao seu parceiro de venda

responsável da Rexroth.

Apenas pessoal qualificado pode trabalhar nos

componentes de acionamento.

Explicações mais detalhadas relativamente às

instruções de segurança constam no capítulo 1

desta documentação.

 Pericolo di morte in caso di

inosservanza delle seguenti indicazioni di sicur-

ezza!

Mettere in funzione i prodotti solo dopo aver

letto, compreso e osservato per intero la docu-

mentazione e le indicazioni di sicurezza fornite

con il prodotto.

Se non dovesse essere presente la documenta-

zione nella vostra lingua, siete pregati di rivolgervi

al rivenditore Rexroth competente.

Solo personale qualificato può eseguire lavori sui

componenti di comando.

Per ulteriori spiegazioni riguardanti le indicazioni

di sicurezza consultare il capitolo 1 di questa

documentazione.
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  Svenska   Dansk   Nederlands

 Livsfara om följande säkerhet-

sanvisningar inte följs!

Använd inte produkterna innan du har läst och

förstått den dokumentation och de säkerhetsan-

visningar som medföljer produkten, och följ alla

anvisningar.

Kontakta din Rexroth-återförsäljare om doku-

mentationen inte medföljer på ditt språk.

Endast kvalificerad personal får arbeta med

drivkomponenterna.

Se kapitel 1 i denna dokumentation för närmare

beskrivningar av säkerhetsanvisningarna.

 Livsfare ved manglende over-

holdelse af nedenstående sikkerhedsanvis-

ninger!

Tag ikke produktet i brug, før du har læst og for-

stået den dokumentation og de sikkerhedsanvis-

ninger, som følger med produktet, og overhold

de givne anvisninger.

Kontakt din Rexroth-forhandler, hvis dokumen-

tationen ikke medfølger på dit sprog.

Det er kun kvalificeret personale, der må

arbejde på drive components.

Nærmere forklaringer til sikkerhedsanvisnin-

gerne fremgår af kapitel 1 i denne dokumenta-

tion.

 Levensgevaar bij niet-

naleving van onderstaande veiligheidsinstructies!

Stel de producten pas in bedrijf nadat u de met

het product geleverde documenten en de veiligh-

eidsinformatie volledig gelezen, begrepen en in

acht genomen heeft.

Mocht u niet beschikken over documenten in uw

landstaal, kunt u contact opnemen met uw plaat-

selijke Rexroth distributiepartner.

Uitsluitend gekwalificeerd personeel mag aan de

aandrijvingscomponenten werken.

Meer informatie over de veiligheidsinstructies

vindt u in hoofdstuk 1 van deze documentatie.

  Suomi   Polski   Český

 Näiden turvaohjeiden noudat-

tamatta jättämisestä on seurauksena hengen-

vaara!

Ota tuote käyttöön vasta sen jälkeen, kun olet

lukenut läpi tuotteen mukana toimitetut asia-

kirjat ja turvallisuusohjeet, ymmärtänyt ne ja

ottanut ne huomioon.

Jos asiakirjoja ei ole saatavana omalla äidin-

kielelläsi, ota yhteys asianomaiseen Rexrothin

myyntiedustajaan.

Käyttölaitteiden komponenttien parissa saa

työskennellä ainoastaan valtuutettu henkilöstö.

Lisätietoa turvaohjeista löydät tämän dokumen-

taation luvusta 1.

 Zagrożenie życia w razie

nieprzestrzegania poniższych wskazówek bez-

pieczeństwa!

Nie uruchamiać produktów przed uprzednim

przeczytaniem i pełnym zrozumieniem wszyst-

kich dokumentów dostarczonych wraz z pro-

duktem oraz wskazówek bezpieczeństwa.

Należy przestrzegać wszystkich zawartych tam

zaleceń.

W przypadku braku dokumentów w Państwa

języku, prosimy o skontaktowanie się z lokalnym

partnerem handlowym Rexroth.

Przy zespołach napędowych może pracować

wyłącznie wykwalifikowany personel.

Bliższe objaśnienia wskazówek bezpieczeństwa

znajdują się w Rozdziale 1 niniejszej dokumen-

tacji.

 Nebezpečí života v případě

nedodržení níže uvedených bezpečnostních

pokynů!

Před uvedením výrobků do provozu si přečtěte

kompletní dokumentaci a bezpečnostní pokyny

dodávané s výrobkem, pochopte je a dodržujte.

Nemáte-li k dispozici podklady ve svém jazyce,

obraťte se na příslušného obchodního partnera

Rexroth.

Na komponentách pohonu smí pracovat pouze

kvalifikovaný personál.

Podrobnější vysvětlení k bezpečnostním

pokynům naleznete v kapitole 1 této dokumen-

tace.
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  Slovensko   Slovenčina   Română

 Življenjska nevarnost pri neu-

poštevanju naslednjih napotkov za varnost!

Izdelke začnite uporabljati šele, ko v celoti pre-

berete, razumete in upoštevate izdelkom prilo-

ženo dokumentacijo in varnostne napotke.

Če priložena dokumentacija ni na voljo v vašem

maternem jeziku, se obrnite na pristojnega dis-

tributerja Rexroth.

Samo kvalificirano osebje sme delati na pogon-

skih komponentah.

Podrobnejša pojasnila o varnostnih navodilih

najdete v poglavju 1 v tej dokumentaciji.

 Nebezpečenstvo ohrozenia

života pri nedodržiavaní nasledujúcich bezpeč-

nostných pokynov!

Výrobky uvádzajte do prevádzky až potom, čo

ste úplne prečítali, pochopili a zobrali do úvahy

podklady a bezpečnostné pokyny dodané s výr-

obkom.

Ak by ste nemali k dispozícii žiadne podklady

v jazyku svojej krajiny, obráťte sa prosím na

svojho príslušného predajcu Rexroth.

Na komponentoch pohonu smie pracovať iba

kvalifikovaný personál.

Bližšie vysvetlenia k bezpečnostným pokynom

zistite z kapitoly 1 tejto dokumentácie.

 Pericol de moarte în cazul ner-

espectării următoarelor instrucţiuni de siguranţă!

Punerea în funcţiune a produselor trebuie efec-

tuată după citirea, înţelegerea şi respectarea doc-

umentelor şi instrucţiunilor de siguranţă, care

sunt livrate împreună cu produsele.

În cazul în care documentele nu sunt în limba

dumneavoastră maternă, vă rugăm să contactaţi

partenerul de vânzări Rexroth.

Numai un personal calificat poate lucra cu compo-

nentele de acţionare.

Explicaţii detaliate privind instrucţiunile de sigur-

anţă găsiţi în capitolul 1 al acestei documentaţii.

  Magyar   Български    Latviski

 Az alábbi biztonsági

útmutatások figyelmen kívül hagyása életveszé-

lyes helyzethez vezethet!

Üzembe helyezés előtt olvassa el, értelmezze,

és vegye figyelembe a csomagban található

dokumentumban foglaltakat és a biztonsági

útmutatásokat.

Amennyiben a csomagban nem talál az Ön

nyelvén írt dokumentumokat, vegye fel a kapc-

solatot az illetékes Rexroth-képviselővel.

A hajtás alkatrészein kizárólag képzett személy

dolgozhat.

A biztonsági útmutatókkal kapcsolatban további

magyarázatot ennek a dokumentumnak az első

fejezetében találhat.

 Опасност за живота

при неспазване на посочените по-долу

инструкции за безопасност!

Използвайте продуктите след като сте се

запознали подробно с приложената към

продукта документация и указания за

безопасност, разбрали сте ги и сте се

съобразили с тях.

Ако текстът не е написан на Вашия език,

моля обърнете се към Вашия компетентен

търговски представител на Rexroth.

Със задвижващите компоненти трябва да

работи само квалифициран персонал.

Подробни пояснения към инструкциите за

безопасност можете да видите в Глава 1 на

тази документация.

 Turpinājumā doto drošības

norādījumu neievērošana var apdraudēt dzīvību!

Sāciet lietot izstrādājumu tikai pēc tam, kad esat

pilnībā izlasījuši, sapratuši un ņēmuši vērā kopā

ar izstrādājumu piegādātos dokumentus.

Ja dokumenti nav pieejami Jūsu valsts valodā,

vērsieties pie pilnvarotā Rexroth izplatītāja.

Darbus pie piedziņas komponentiem drīkst veikt

tikai kvalificēts personāls.

Detalizētus paskaidrojumus attiecībā uz drošības

norādījumiem skatiet šī dokumenta 1. nodaļā.
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  Lietuviškai   Eesti   Ελληνικά

 Pavojus gyvybei nesilaikant

toliau pateikiamų saugumo nurodymų!

Naudokite gaminį tik kruopščiai perskaitę prie

jo pridėtus aprašus, saugumo nurodymus. Sus-

ipažinkite su jais ir vadovaukitės naudodami

gaminį.

Jei Jūs negavote aprašo gimtąja kalba, kreip-

kitės į įgaliotus Rexroth atstovus.

Prie pavaros komponentų leidžiama dirbti tik

kvalifikuotam personalui.

Išsamesnius saugumo nurodymų paaiškinimus

rasite šios dokumentacijos 1 skyriuje.

 Alljärgnevate ohutusjuhiste eira-

mine on eluohtlik!

Võtke tooted käiku alles siis, kui olete toode-

tega kaasasolevad materjalid ning ohutusjuh-

ised täielikult läbi lugenud, neist aru saanud ja

neid järginud.

Kui Teil puuduvad emakeelsed materjalid, siis

pöörduge Rexrothi kohaliku müügiesinduse

poole.

Ajamikomponentidega tohib töötada üksnes

kvalifitseeritud personal.

Täpsemaid selgitusi ohutusjuhiste kohta leiate

käesoleva dokumentatsiooni peatükist 1.

 Κίνδυνος θανάτου σε

περίπτωση μη συμμόρφωσης με τις παρακάτω

οδηγίες ασφαλείας!

Θέστε το προϊόν σε λειτουργία αφού διαβάσετε,

κατανοήσετε και λάβετε υπόψη το σύνολο των

οδηγιών ασφαλείας που το συνοδεύουν.

Εάν δεν υπάρχει τεκμηρίωση στη γλώσσα σας,

απευθυνθείτε σε εξουσιοδοτημένο αντιπρόσωπο

της Rexroth.

Μόνο εξειδικευμένο προσωπικό επιτρέπεται να

χειρίζεται στοιχεία μετάδοσης κίνησης.

Περαιτέρω επεξηγήσεις των οδηγιών ασφαλείας

διατίθενται στο κεφάλαιο 1 της παρούσας

τεκμηρίωσης.

  中文

 如果不按照下述指定的安全说明使用，将会导致人身伤害！

在没有阅读，理解随本产品附带的文件并熟知正当使用前，不要安装或使用本产品。

如果没有您所在国家官方语言文件说明，请与 Rexroth 销售伙伴联系。

只允许有资格人员对驱动器部件进行操作。

安全说明的详细解释在本文档的第一章。
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1 About this documen-
tation

1.1 Editions of this documentation
This documentation explains the product characteristics, application possibilities, operating conditions
and the operational limits of the motors, contains the technical data of the available motors and
provides information on product selection, handling and operation.

Table 1: Record of revisions
Edition Release date Notes
01 2015-03

2015-05

First edition

First edition corrected
02 2016-06 Revision according to project planning manual edition 01
03 2018-04 Revision according to project planning manual edition 03, water cooling
04 2020-10 Extending product range: Frame size 13

Editorial revision
05 2022-02 Terminal boxes, single cable connector M17

1.2 Presentation of informa-
tion

Safety instructions

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

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

DANGER

Non-compliance with this safety instructions will
result in death or severe personal injury.

WARNING

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

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 symbols

In the documentation, the following internation-
ally standardized safety signs and graphic sym-
bols are used. The meaning of the symbols is
described in the table.

Table 2: Meaning of safety signs
Safety sym-
bols

Meaning

Warning against dangerous electric
voltage

Warning against hot surfaces

Warning against rotating machine
parts



11 / 76MS2N

Bosch Rexroth AGR911347581, Edition 05

Safety sym-
bols

Meaning

Warning against overhead load

Electrostatic sensitive devices

Prohibited for persons with active
implantable medical devices (AIMD)
or passive metallic implants (body
aids) as well as for pregnant women
Do not carry along metal parts or
clocks.

Hammer scales are forbidden

Meaning of symbols

Table 3: Meaning of symbols
Symbol Meaning

Reference to supplementary docu-
mentation

The UL Recognized Component
Mark identifies recognized compo-
nent parts which are components of
a bigger product or system.
The letters “C” and “E” stand for
“Conformité Européenne”. The CE-
marking expresses the conformity
of a product with relevant EC-regula-
tions.
Components for the use in systems
for “integrated safety technique”
prepared.
The symbol indicating "separate col-
lection" for all batteries and accumu-
lators is the crossed-out wheeled
bin.

Markup

The following markups are used for a user-
friendly text information representation:

Remark: This note gives important informa-
tion, which must be observed.

• Listings on the first level contain a bullet
point
– Listings on the second level contain a

dash

Instruction

Instruction

🡆 Result of one instruction

Instruction multilevel

1. Action step one

2. Action step two

🡆 Result of an instruction

Please comply with the order of the handling
instructions.

Trademark information

HIPERFACE® is a registered trademark of Sick AG
79183 Waldkirch, Germany

EnDat® is a registered trademark of the Dr.
Johannes Heidenhain GmbH 83301 Traunreut,
Germany

ACURO®link is a registered trademark of Hengs-
tler GmbH 78554 Aldingen, Germany

SPEEDCON® is a registered trademark of
PHOENIX CONTACT GmbH & Co. KG 32825
Blomberg, Germany

SpeedTec® is a registered trademark of TE Con-
nectivity Industrial GmbH 94559 Niederwinkling,
Germany

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

Keep this instructions!
This operating instruction must be stored and
transferred in case of sale during the complete
product lifetime.

Sa
fe

ty
 in

st
ru

ct
io

ns



12 / 76 MS2N

Bosch Rexroth AG R911347581, Edition 05



13 / 76MS2N
Qualification of personnel

Bosch Rexroth AGR911347581, Edition 05

2.1 Important directions on use
2.1.1 Intended use
Prerequisites for proper and safe use of the motors are proper transport, appropriate storage, proper
assembly and connection, careful maintenance, operation and overhaul.

The motors have been exclusively designed for installation in industrial machinery. The motors have
been designed and manufactured in compliance with the directives and harmonized standards speci-
fied in the following.

EU Product standard
EN 60034-1:2010 + Cor.:2010 Rotating electrical machines - Part 1: Rating and

performance (IEC 60034-1:2010, modified)

Valid within EU

EU Directives
2014/35/EU Low voltage directive

EN Standards
EN IEC 60034-5:2020 Rotating electrical machines - Part 5: Degrees

of protection provided by the integral design of
rotating electrical machines (IP code) - Classifica-
tion (IEC 60034-5:2020)

The machine manufacturer must evaluate
the electric and mechanic safety as well
as environmental influences in the assem-
bled state of the machine according to
the Machine Directive 2006/42/EC and EN
60204-1:2018 Safety of machinery - Electrical
equipment of machines -Part 1: General require-
ments).

The electrical installation must comply with
the protection requirements of EMC Directive
2014/30/EU. The plant manufacturer is respon-
sible for appropriate installation (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 con-
firmed.

The observance of and compliance with the
specifications of the operating instructions (DOK-
MOTOR*-MS2N*******-PRRS-**-P) are part of the
intended use.

2.1.2 Unintended use
Any use of MS2N motors outside of the speci-
fied fields of application or under operating con-
ditions and technical data other than those speci-
fied in this documentation is considered to be
unintended use.

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

Direct operation on the three-phase network is
forbidden.

2.2 Qualification of personnel
Any work with or on the described product may
only done by qualified or skilled personnel. For
the purpose of this manual, qualified personnel
means persons who are familiar with trans-
porting, installing, mounting, commissioning and
operating the components of the electrical drive
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and control system and the associated hazards
and have an appropriate qualification for their
job.

All persons working on, with or in the vicinity
of an electrical system must be informed of the
relevant safety requirements, safety guidelines
and internal instructionsEN 50110-1:2013.

2.3 General safety instruc-
tions

Important! Please read all instructions before
motor installation.

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

Please observe the particular applicable national,
local and system-specific regulations, the safety
instructions in the documentation and the
warning and informative 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, elec-
tric 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 SI‑sign on the rating plate.

2.4 Product- and technology-
dependent safety instruc-
tions

2.4.1 Protection from electric
voltage

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

Before working:

• Enable.
• Secure against reactivation.
• Ensure de-energization.
• Ground and short-circuit.
• 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 electric shock!

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

• Operation, even for short measuring pur-
poses is only allowed with fixed connected
protective conductor on the specified points
of the components.

2.4.2 Protection from mechanical
danger

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

• Do not stay within the motion zone of the
machine. Avoid unauthorized access into the
danger zone.

• 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 suit-
able for personal protection!

Rotating parts! Danger to life, risk of injury, heavy
injury or material damage.
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• Secure key and/or transmission elements
against ejection.

• Install covers on dangerous rotating machine
parts before start-up.

2.4.3 Protection against magnetic
and electromagnetic fields

Health hazard for persons with active body aids
or passive metallic implants and for pregnant
women.

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.

Observe the country-specific regulations. For
Germany, please observe the specifications of
the occupational insurance association BGV B11
and BGR B11 regarding “electromagnetic fields”.

• For persons with active body aids (like heart
pacemakers), passive metallic implants (like
hip prosthesis) and pregnant women pos-
sible hazards exist due to electro magnetic
or magnetic fields in direct environment of
electric drive and control components and
the corresponding live conductors.
Access into these areas can be dangerous for
these persons:
– Areas, in which components of electrical

drive and control systems and corre-
sponding live conductors are mounted,
activated or operated.

– Areas in which motor parts with perma-
nent magnets are stored, repaired or
assembled.

• Above mentioned persons must contact their
attending physician before entering these
areas.

• Please observe the valid industrial safety
regulations for plants which are fitted with
components of electrical drive and control
systems and corresponding live conductors.

Crushing hazard of fingers and hands due to
strong attractive forces of the magnets!

• Handle only with protective gloves.

Risk of destruction of sensitive parts! Data loss!

• Keep watches, credit cards, check cards and
identity cards and all ferromagnetic metal
parts, such as iron, nickel and cobalt away
from permanent magnets.

2.4.4 Protection against burns
Risk of burns due to hot motor surfaces!

• Avoid contact with hot motor surfaces. Tem-
peratures may rise over 60 °C.

• Allow the motors to cool down long enough
before touching them.

• Temperature-sensitive components may not
come into contact with the motor surface.
Ensure appropriate mounting distance of
connection cables and other components.

2.4.5 Electrostatic sensitive devices
(ESD)

The motors contain parts which underlie an elec-
trostatic danger. These components, especially
temperature sensors of the motor winding can be
destroyed by improper use.

Avoid, e.g. direct contact of open wires or con-
tacts of the connection cable of temperature sen-
sors without being electrostatically discharged or
grounded.

Remark: Do suitable ESD protective measures
before you handle imperiled components (e.g.
ESD protective clothes, wristlets, conductive
floor, grounded cabinets and working surfaces).

3 Scope of delivery
The scope of delivery of a MS2N synchronous
servomotor contains:

• Motor in original package
• Additional type plate

Sc
op

e 
of

 d
el

iv
er

y



16 / 76 MS2N
Type code

Bosch Rexroth AG R911347581, Edition 05

• Safety notes and instructions on use
• Protective covers for output shaft, plug con-

nections and coolant connections of water-
cooled motors.

• Optional connecting accessories for motors
with terminal box

• Accompanying papers

On delivery, immediately verify whether the deliv-
ered goods are those specified on the delivery
note. The forwarder must be promptly informed
of any damage on the packaging and goods,
which is detected on delivery. Start-up of dam-
aged goods is prohibited.

4 Identification
4.1 Type plate
The type plate contains all relevant product data.

Type plate (example)

TYPE Product type code

SN Serial number

FD Manufacturing date

P(N) Rated power - 100K

I(N) Rated current - 100K

M(0) Standstill torque - 100K

I(0) Standstill current - 100K

Brake Holding brake data (optional)

n(max) Maximum speed

U(max) Maximum voltage UL

IP Degree of protection IPxx

m Mass

T.CL. Thermal class

I.SY. Insulation system identification

SI Use in systems for “Integrated Safety Technology”

prepared.

Fan Data motor fan (optional)

The following marks of conformity are used:

Certification

mark

Meaning

Conformity with applicable EC Directives

For MS2N motors, conformity according

to low-voltage directive 2014/35/EU, EN

60034-1:2010 + Cor.:2010, EN IEC

60034-5:2020

The UL Recognized Component Mark identi-

fies recognized component parts which are

components of a bigger product or system.

4.2 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.

Type codes, meaning of the digits

1 Product

2 Frame size

3 Frame length

4 Characteristics of moment of inertia of the rotor

5 Winding code

6 Cooling

7 Encoder performance

8 Encoder design

9 Electrical connection

10 Shaft

11 Holding brake

12 Flange exactness

13 Bearings

14 Frame size

15 Coating

16 Other design

17 Special design
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5 About this product
5.1 Safety instructions on the

product
Please note the safety and prohibitive sign on the
motor.

Safety sym-

bols

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 tech-

nical 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.

Warning against dangerous electric voltage

Electric connection may only be established

by specialized staff. Tools for electricians

(VDE tools) are absolutely necessary.

- The installation has to be switched de-ener-

gized before operation and de-energization

must be ensured via a suitable measuring

device. De-energize the machine and secure

the mains switch again unintended or unau-

thorized re-energization.

- Open the terminal boxes only in switched-off

voltage.

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.

5.2 Features and functions
5.2.1 Basic data
Product 3~ PM motor

Type MS2N

Ambient tempera-

ture during opera-

tion

0 ... 40 °C (with derating up to 60 °C)

Type of protection IP64 without shaft sealing ring

IP65 with shaft sealing ring

IP67 with sealing air

EN IEC 60034-5:2020

Cooling mode IC410, Self-cooling

IC416, Forced ventilation

IC3W7, Water cooling

EN 60034-6:1993

Motor design IM B5

IM B35 (only MS2N13)

EN 60034-7:1993 + A1:2001

Coating Varnish RAL 9005

Flange similar to DIN 42948:1965-11

Shaft end Cylindrical (DIN 748-3),, centering hole

with thread "DS" (DIN 332-2:1983-05),

optional with keyway (half key balancing

according toISO 21940-32:2012)

Concentricity,

run-out, align-

ment

Tolerance N (standard)

Tolerance R (availability according to type

code)

DIN 42955:1981-12

Oscillating quan-

tity level

Level A up to rated speed

EN IEC 60034-14:2018

Installation alti-

tude

0 ... 1,000 m above sea level (without

derating)

Sound pressure

level

MS2N03 ... MS2N13: 75 dB(A) +3 dB(A)

Thermal class 155 (F)

EN 60034-1:2010 + Cor.:2010

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

variant

Advanced Performance ACURO®link

Optical absolute value encoder 20 bit, dig-

ital in single or multiturn variant

Ab
ou

t t
hi

s p
ro

du
ct



18 / 76 MS2N
Features and functions

Bosch Rexroth AG R911347581, Edition 05

High performance ACURO®link

Optical absolute value encoder 24 bit, dig-

ital in Single- or Multiturn design

Electrical connec-

tion

Single cable connection with

- M17 circular connector, rotatable, quick

lock Speedtec®

- M23 circular connector, rotatable, quick

lock SPEEDCON®

Double cable connection with

Power connectors M17, M23, M40 (rotat-

able, quick lock SPEEDCON®), M58 or ter-

minal boxes

M17 Encoder connector, rotatable, quick

lock SPEEDCON®

Motor holding

brake

Optional, electrically released UN 24V DC

(±10%)

Motor ends L

R
DE

NDE DE

NDE

L

R

Drive End, A-side

Non Drive End, B-side

Left

Right

Remark: In the case of special design, details
named in the operating instructions can deviate.
In this case, order the supplementary documen-
tation.
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5.2.2 Mechanical interfaces
Dimensions (flange)

ØG

ØC

ABD

E

ØF

Type A

☐ Flange

[mm]

B

Length [mm]

C

Shaft Ø [mm]

D

Shaft length

[mm]

E

Centering

collar [mm]

F

Hole circle

[mm]

G

Mounting

holes [mm]

MS2N03-A 58 1) 9 20 40 63 4.5

MS2N03-B 58 1) 9 20 40 63 4.5

MS2N03-D 58 1) 11 23 40 63 4.5

MS2N04 82 1) 14 30 50 95 6.6

MS2N05 98 1) 19 40 95 115 9

MS2N06 116 1) 24 50 95 130 9

MS2N07 140 1) 32 58 130 165 11

MS2N10 196 1) 38 80 180 215 14

MS2N13 260 1) 48 80 255 300 18
1) Additional documentation see specifications (DOK-MOTOR*-MS2N*******-PRxx-xx-P, Project planning manual)

Dimensions (foot)

A L5
B C D

Type A

[mm]

L5

Length [mm]

B

Bore Ø [mm]

C

Distance [mm]

D

Distance [mm]

MS2N13-B 89 147 12 68 53

MS2N13-C 89 197 12 68 53

MS2N13-D 89 247 12 68 53

MS2N13-E 89 297 12 68 53

Mounting screws tightening torque

Screw 1) M4 M6 M8 M10 M12 M16

Mounting holes ⌀ [mm] 4.5 6.6 9 11 / 12 14 18

Tightening torque MA[Nm] bei μK=

0.12

3.0 10.1 24.6 48 84 206
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Mounting screws tightening torque

Screw 1) M4 M6 M8 M10 M12 M16

Washer - - yes yes yes yes
1) Screws according toEN ISO 4762:2004 or EN ISO 4014:2011. Fastening class 8.8. The screw lengths depends on material

and installation situation. The specified tightening torque must be ensured.

Use the specified screws and washers for flange
and foot assembly.

5.2.3 Thermal motor protection
The motor temperature is monitored by two sys-
tems that are operated independently of each
other. The mounted temperature sensor and the
drive-internal temperature model ensure the best
protection of motors against thermal overload.

The threshold values for motor temperature mon-
itoring are contained in the encoder data memory
and are read in and monitored automatically
during the operation with Rexroth controllers.
Threshold values for MS2N motors:

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

Motor Temperature sensor

MS2N__-_____-_____-__N__-__ PT1000 (Standard)

MS2N__-_____-_____-__A__-__ KTY84-130 (service product)
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Fig. 2: Characteristic curve KTY84-130

The output of the motor temperature is
dependent from the selected motor encoder var-
iant. In case of motors with an analog encoder
(A_, B_), the temperature signal is output via the
TP(+) und TP(-) ports in the power connection. In
case of motors with digital encoder (C_, D_, H_),
the temperature signal is transmitted digitally via
the encoder interface (cyclic communication).

The temperature of Rexroth controllers is auto-
matically evaluated via the ACUROlink interface
of the encoder. You will find information about
interface implementation in the manual of the
encoder manufacturer, when using other control-
lers.

Hengstler:

ACURO Encoder AD37 series – Functional Safety
Item number: 2 572 032

5.2.4 Cooling mode
Self-cooling (IC410)
In case of self-cooling motors, the heat dissipa-
tion is realized via natural convection and radia-
tion to the ambient air as well as by heat conduc-
tion to the machine construction.
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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.
Any usage at increased ambient temperature
(0 ... 60°C) is possible. Please note the details
in⮫ Chapter 8.5 “Derating in case of deviating
ambient conditions” on page 61.

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 maintenance pur-
poses.

Forced ventilation (IC416)
MS2N motors of size 07, 10 und 13 are available
as forced ventilated designs. The designation is
done via the feature cooling mode within the type
code:

• “A“ 230 V (50 / 60 Hz)
• “B“ 115 V ( 60 Hz)
• „C“ 3 ✕ 400 / 480 V (50 / 60 Hz)

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

WARNING

Damage to persons and machines due to drawing
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.

Fig. 3: Minimum distance
a Minimum distance 80 mm

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 thermal overload of
the motors. The availability of the system can
be increased by 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,

• containing abrasive particles.
• having a corroding effect (e.g., salt mist).
• containing a high dust concentration (e.g.

sawdust).
• with inflammable gas/dust.

Water cooling (IC3W7)
MS2N motors of size 07, 10 and 13 are available
as water-cooled designs. The cooling circuit of
the motor is designed with stainless steel. The
designation is done via the feature cooling mode
„L“ within the motor type code. The nominal data
are achieved at ambient temperatures of up to
40 °C.

Cooling system
The motor power loss PV transformed to heat
is dissipated using the coolant. External cooling
units are necessary to operate water-cooled
motors.
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The cooling unit must be able to dissipated heat
of the motors at any time. If several motors are
operated on one cooling system, this applies
to the sum of the individual power losses. The
required coolant pressure must also be able to be
achieved at maximum volume flow.

NOTICE

The necessary cooling and pump performance
is calculated of the sum of connected motors
or heat input, the specified minimum flow and
pressure loss. The dimensioning of the cooling
system is in the responsibility of the machine
manufacturer.

The occurring electro-chemical processes within
the cooling system must be minimized via selec-
tion of the materials. Do not combine different
materials, like copper, brass, iron, zinc and halo-
genated 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 reg-
ulations valid for the place of installation.

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 damage does
not lie within the responsibility of Bosch Rexroth.

NOTICE

Damage to the motor cooling system due to
unsuitable cleaning agents!

− The only liquids or materials allowed to
be used for cleaning and motor cooling
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 manufac-
turers of the cleaning agent and the cooling
system.

Coolants

The coolant must comply with certain criteria
and treated accordingly⮫ Table on page 23). To
ensure corrosion protection and chemical stabili-
zation admix an additive to the cooling water. The
selected 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.

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

Remark: In the case of other used coolants
than water (e.g. oil), a performance reduction
of the motor can be necessary to dissipate the
created power loss.
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NOTICE

Motor damage due to missing or incompatible
coolant water!

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

− Do not use any cooling lubricants or cut-
ting materials from machining processes for
cooling.

− Using aggressive coolant additives or addi-
tives can lead to irreparable motor damage.

Remark: The dimensioning of the cooling
system is in the responsibility of the machine
manufacturer.

Adjust the required coolant, especially the mate-
rial compatibility must be specified with the man-
ufacturer of the cooling unit and the manufac-
turer of the coolant 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 µm

Conductivity < 2,000 µS/cm

Coolant temperature

When setting the coolant inlet temperature within
a range of 10 ... 40°C (for derating see ⮫ Chapter
8.5 “Derating in case of deviating ambient con-
ditions” on page 61) observe the ambient tem-
perature and the existing relative air humidity.
To avoid condensation, the coolant inlet tempera-
ture must be above the dew point temperature .
The following figure shows the dependency of
dew point temperature of relative air humidity
and air temperature.

Fig. 4: Dew point temperature depends from
ambient temperature and relative air humidity
Example ① Saturation 15.3 °C at ambient tem-

perature of 25°C and relative air
humidity of 55%

Remark: To avoid condensation of the motors,
the coolant inlet temperature must be above the
dew point temperature .
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5.2.5 Motor encoder
Technical data motor encoder

BASIC STANDARD ADVANCED HIGH

Designation Symbol Unit AM AS BM BS CM CS HM HS DM DS

Encoder interface - - HIPERFACE® ACURO®-link

Encoder signal periods ~/⑀ - 16 128 -

Functional encoder resolution

(singleturn)
- - 20 bit 24 bit

Distinguishable rotations Uturn - 4096 1 4,096 1 4,096 1 4,096 1 4,096 1

System accuracy of encoder 1 ∢ '' ±520 ±120 ± 36 ± 20

System accuracy typical/max-

imum 2)
∢ '' ±360 / ± 520 ±120 ±50 / ± 70 ±20 / ± 30

Encoder output signal Vout 1Vss -

Encoder voltage supply VCCEncoder V 7...12

Encoder max. current con-

sumption
IEncoder mA 50 60 130

Functional safety

Safety integrity level - - SIL 2 SIL 3

Performance level
- -

Category 3, PL

d
Category 3, PL e

Position resolution for safe

position
- - 9 bit

1) The installation mechanics can sporadically influence the accuracy of the overall system.

2) Reachable overall system accuracy by taking the installation mechanics into consideration, typical and maximum value.

For more information about Integrated Safety
technology and the requirements to use motors
with encoder systems for Safety technology
applications with IndraDrive, see IndraDrive Inte-
grated Safety Technology “Safe Motion” DOK-
INDRV*-SI3*SMO-VRS-APxx-xx-P.

BASIC

BASIC-Geber “Ax“ uses a capacitive sampling method. Data

output of process data happens analog via SinCos track. Data

output of parameter data (electronic type plate) happens

digitally via Hiperface®-Protocol. The motor temperature is

not transmitted via encoder interface.

STANDARD

STANDARD-Encoder Bx Data output of process data happens

analog via SinCos track. Data output of parameter data (elec-

tronic type plate) happens digitally via Hiperface®-Protocol.

The encoder fulfills the specification for safety technique

according to SIL2 and category 3, PL d. The motor tempera-

ture is not transmitted via encoder interface.

ADVANCED

ADVANCED-Encoder " Cx " / " Hx " use an optical sampling

method. Data output of process and parameter data (elec-

tronic type plate) happens digitally via ACURO®link-Protocol.

The encoder “Cx“ fulfills the specification for safety technique

according to SIL 2 and category 3, PL d. The encoder “Hx“ ful-

fills the specification for safety technique according to SIL 3

and category 3, PL e. The motor temperature is transmitted

digitally.
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HIGH

HIGH-Geber " Dx " uses an optical sampling method. Data

output of process and parameter data (electronic type plate)

happens digitally via ACURO®link-Protocol. The encoder ful-

fills the specifications for safety technique according to SIL 3

and category 3, PL e. The motor temperature is transmitted

digitally.

Singleturn

The singleturn design " xS " allows absolute, indirect position

recording within one mechanical motor rotation.

Multiturn

The multiturn design " xM " allows absolute, indirect position

recording within 4096 mechanical motor rotations.

5.2.6 Degree of protection

The protection type according to EN 60034-5
is determined by the abbreviation IP (Interna-
tional Protection) and two code numbers for
the degree of protection. The first code number
stands for the degree of protection against con-
tact 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)

• IP64 without shaft sealing ring
• IP65 with radial shaft sealing ring
• IP67 with shaft sealing ring and sealing air

connection

Additional specifications (not on type plate)

• Motors with fan
– IP65 fan motor
– IP2X safety fence fan propeller

5.2.7 Output shaft, balancing and
extension elements

Shaft end

Options according to type code
Shaft Type

Smooth, without shaft sealing ring H

Smooth, with shaft sealing ring G

Keyway, without shaft sealing ring L

Keyway, with shaft sealing ring K

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 elements for coupling the machine ele-
ments 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.

The keyway design allows form-locking transmis-
sion of torques with constant direction 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 3 × 3 × 14 DS M3

MS2N03-D 4 × 4 × 16 DS M4

MS2N04 5 × 5 × 20 DS M5

MS2N05 6 × 6 × 32 DS M6

MS2N06 8 × 7 × 40 DS M8

MS2N07 10 × 8 × 45 DS M10

MS2N10 10 × 8 × 70 DS M12

MS2N13 14 × 9 × 80 DS M16
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Remark: Keys are not included in the scope of
delivery.

The design with shaft sealing ring is optional.
The shaft sealing ring affects the degree of
protection ⮫ Chapter 5.2.6 “Degree of protec-
tion ” on page 25. 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.

Remark: 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 type of balancing is specified at the shaft
front end or the base of the recess with " H " for
half key balancing.

H1

2 H

Fig. 5: Identification balancing
1 Identification of balancing at the end face of

the shaft
2 Identification of balancing in the base of the

recess

Attachment of drive elements
The mode of balancing of drive elements must be
adjusted to the motor. Observe the notes about
mounting drive elements.

CAUTION

Ingressing fluid may damage the motor!

Fluids (e.g., cooling lubricants, gear oil, etc.)
may not be present at the output shaft.

When attaching gearboxes, only use gearboxes
with a closed (oil-tight) lubrication system.
Gearbox oil should not be in permanent contact
with the shaft sealing ring of the motors.

Gearbox mounting on motors

The Rexroth gearbox series GTE and GTM are
intended for installation at MS2N motors. Refer
to the notes regarding the motor and gearbox
configuration in .

Observe the instructions in the corresponding
manufacturer´s documentation.

Overdetermined bearing

When installing drive elements, avoid overdeter-
mined bearing, as impermissibly high bearing
reactions can be generated due to unfavorable
bearing ratios.

Remark: If an overdetermined arrangement
of bearings cannot be avoided, please contact
Bosch Rexroth.

Couplings

The machine construction and the drive elements
used must be carefully adapted to the motor type
so as to make sure that the load limits of the shaft
and the bearing are not exceeded.

Remark: When extremely stiff couplings are
attached, the revolving radial force may cause an
impermissibly high load on the shaft and bearing.
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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 the
lengths will lead to

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

• 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 maximum permissible
axial force or of the gear backlash increasing
to an impermissible degree.

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

Remark: It is recommended to use drive ele-
ments with integrated bearings and mount them
on the motor shaft via axially compensating cou-
plings.
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5.2.8 Holding brake
Holding brakes - Technical data

Type Holding

torque

Dynamic

braking

torque

Rated

voltage1)

Rated cur-

rent

Maximum

connection

time

Maximum

disconnec-

tion time

Moment of

inertia of the

holding brake

Maximum

switched

energy

M4

Nm

M1

Nm

UN

V

IN

A

t1

ms

t2

ms

Jbr

kg*m2

Wmax

J

MS2N03-A____-____1-_____-__ 1.80 1.3 24 0.46 8 35 0.0000074 300

MS2N03-B____-____1-_____-__ 1.80 1.3 24 0.46 8 35 0.0000074 300

MS2N03-D____-____1-_____-__ 1.80 1.3 24 0.46 8 35 0.0000074 300

MS2N04-B____-____1-_____-__ 5.00 4.5 24 0.63 30 45 0.0000451 400

MS2N04-C____-____1-_____-__ 5.00 4.5 24 0.63 30 45 0.0000451 400

MS2N04-D____-____1-_____-__ 5.00 4.5 24 0.63 30 45 0.0000451 400

MS2N05-B____-____1-_____-__ 10.00 4.5 24 0.73 30 80 0.0001070 400

MS2N05-C____-____1-_____-__ 10.00 4.5 24 0.73 30 80 0.0001070 400

MS2N05-D____-____1-_____-__ 10.00 4.5 24 0.73 30 80 0.0001070 400

MS2N06-B____-____1-_____-__ 10.00 4.5 24 0.73 30 80 0.0001070 400

MS2N06-C____-____1-_____-__ 10.00 4.5 24 0.73 30 80 0.0001070 400

MS2N06-D____-____2-_____-__ 15.00 11 24 0.75 50 135 0.0001400 888

MS2N06-E____-____2-_____-__ 15.00 11 24 0.75 50 135 0.0001400 888

MS2N07-C____-____1-_____-__ 20.00 12.5 24 0.78 40 100 0.0002550 340

MS2N07-D____-____2-_____-__ 36.00 16.5 24 0.94 60 200 0.0004100 850

MS2N07-E____-____2-_____-__ 36.00 16.5 24 0.94 60 200 0.0004100 850

MS2N10-B____-____1-_____-__ 33.00 16.5 24 0.94 60 200 0.0004100 850

MS2N10-C____-____2-_____-__ 53.00 23 24 1.00 70 220 0.0014700 850

MS2N10-D____-____2-_____-__ 53.00 23 24 1.00 70 220 0.0014700 850

MS2N10-E____-____3-_____-__ 90.00 33 24 1.50 65 250 0.0027000 1470

MS2N10-F____-____3-_____-__ 90.00 33 24 1.50 65 250 0.0027000 1470

MS2N13-B____-____1-_____-__ 115.00 - 24 2.10 100 240 0.005665 4,900

MS2N13-C____-____1-_____-__ 115.00 - 24 2.10 100 240 0.005670 4,900

MS2N13-D____-____1-_____-__ 115.00 - 24 2.10 100 240 0.005670 4,900

MS2N13-E____-____1-_____-__ 115.00 - 24 2.10 100 240 0.005670 4,900

MS2N13-C____-____2-_____-__ 280.00 - 24 1.70 300 350 0.020000 2,000

MS2N13-D____-____2-_____-__ 280.00 - 24 1.70 300 350 0.020000 2,000

MS2N13-E____-____2-_____-__ 280.00 - 24 1.70 300 350 0.020000 2,000

1) Tolerance ± 10%
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Fig. 6: Switching times of static hold mode
t1 Connection time (close)
t2 Disconnection time (open)

The backlash-free holding brakes are operated
according to the “electrically-released” principle
(closed-circuit principle) and open upon applying
the switching voltage.

• Number of operating cycles ≥ 5,000,000
• The holding brakes with emergency stop

function are intended to secure motor shafts
at standstill. The holding brakes are no oper-
ation brakes to decelerate motors in opera-
tion from speed.

• In case of an emergency stop or voltage
drop, the brake operation is only allowed 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 specifications about
the max. switched energy per emergency
stop, see

CAUTION

Malfunctions due to wear

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

Avoid deceleration from speed during setup
mode.

Using the operating brake to decelerate the
rotating motor is not permissible.

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

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 required 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 29.

The holding brakes are intended for direct con-
nection to the IndraDrive controller. A protective
circuit to switch inductive loads of holding brakes
is integrated in IndraDrive controllers. Please
observe when operating of third-party converters
that MS2N motors do not have an integrated pro-
tective circuit.

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. brake control
module HAT02.1-003). By decreasing the con-
trol 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 conditions apply:
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• Maximum decrease of control voltage to UN

≥ 17 VDC

• Waiting time after releasing the holding brake
is at least 200 ms

• 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 technology
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.

WARNING

Grievous bodily harm due to dangerous move-
ments from falling or dropping axes!

Secure vertical axes against dropping or sinking
after switching off by e.g.:

− Mechanical locking of the vertical axis
− External brake, arrestor, clamping device.
− Weight compensation of the axes

The holding brake itself is not suitable for per-
sonal protection. Ensure protection of individuals
by superordinate protective measures such as
cordoning off of danger zones using protective
fences or grids.

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

• EN ISO 13849-1:2015 "Safety of machi-
nery - Safety-related parts of control sys-
tems - Part 1: General principles for
design (ISO 13849-1:2015)" and EN ISO

13849-2:2012 "Safety of machinery. Safety-
related parts of control systems. General
principles for design"

• Information sheet no. 005 “Gravity-loaded
axes (vertical axes)” published by: DGUV
Fachbereich Holz und Metall (German
Employer's Liability Insurance Association
Wood and Metal)

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

Commissioning and maintenance instruc-
tions
That is why the function and the holding brakes
have to be checked in regular intervals and mal-
functions must be removed in an appropriate
period.

The braking effect can be reduced by:

• Corrosion on friction surfaces, vapor and
sediment

• Over voltages and too high temperatures
• Wear (increasing the air gap between arma-

ture and pole)

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

Manually check holding torque (M4)

1. Disconnect the motor from the power
supply and secure it against being
switched on again.

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

Start the P-0-0541, C2100 Command
Holding system check in drive controller.
The efficiency of the holding brake and the
opened state are checked by starting the
routine.

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

5.2.9 Vibration behavior
The oscillation behavior corresponds to oscil-
lating quantity level A according to EN IEC
60034-14:2018 up to the rated speed.

5.2.10 Bearing
The motors are equipped with a deep-groove ball
bearing with high-temperature grease for prelu-
brication.

Table 4: 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

MS2N07 6207 6205 DE NDE

MS2N10 6309 6306 DE NDE

MS2N13 6212 6211 DE NDE

Bearing service life
The bearing lifetime is an important criterion for
the availability of motors. The operating condi-
tions influence the bearing service life L10h con-
siderably.

The following boundary conditions apply to the
bearing service life L10h:

• Operation within the specified permissible
loads (radial and axial force)

• Operation within the permissible ambient
conditions (temperature range 0 … 40 °C,
vibration, and so on).

• 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 consideration the following boundary
conditions.

• Horizontal installation
• Low vibration and impact loads
• No oscillating bearing movement < 180°
• Mean speed according to ⮫ Table 5 “Mean

speed - basis of calculated grease service
life” on page 31:

Table 5: Mean speed - basis of calculated grease
service life
Type Mean speed

MS2N03, -04, -05, -06 ≤ 3,500 1/min

MS2N07 ≤ 3,000 1/min

MS2N10 ≤ 2,000 1/min

MS2N13 ≤ 1,800 1/min

The following standard values apply under the
specified preconditions for the 60K and 100K
operation modes:

L10h in case of operation after S1-60K

L10h = 30.000 h, in case of utilization after
S1-60K and max. load factor 95% during the
runtime.

L10h in case of operation after S1-100K

L10h = 20.000 h, in case of utilization after
S1-100K and max. load factor 90% during the
runtime.
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Remark: 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 FR in distance x from the
shaft shoulder and the mean speed is specified in
the radial force diagrams.

Fig. 7: Point of action of radial force FR and axial
force FA

The axial force values are the minimum per-
missible axial forces FA without limitations. A
detailed dimensioning is only possible if more
boundary conditions are known:

• Occurring radial force and axial force with
force application point

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

• Mean speed

For radial force diagrams, refer to the project
planning manual.

5.2.11 Frame size, installation type

The motors can be installed horizontally and ver-
tically with the shaft end pointing to the top
or bottom. The mounting variants comply with
the IM code according to EN 60034-7:1993 +
A1:2001 for design and installation type.

Code I / Code II (EN 60034-7)

IM B5 / IM 3001 Flange attachment on

the drive side of the

flange

IM B35 / IM 2001

(only MS2N13)

Foot installation, feet

below, with additional

flange mounting on

drive side of the flange

IM V1 / IM 3011 Flange attachment on

the drive side of the

flange, drive side facing

down

IM V3 / IM 3031 Flange attachment on

the drive side of the

flange, drive side facing

up

Avoid liquid at the drive shaft or the shaft sealing
ring in case of vertical installation according to
IM V3. For further information regarding the pro-
tection class, see ⮫ Chapter 5.2.6 “Degree of
protection ” on page 25.

5.2.12 Coating
One-layer standard varnish (1K), water-based, in
conductive form, RAL9005 jet black

An additional varnish with a coat thickness of
max. 40 µm is allowed.

Protect all safety notes (stickers), type plates and
open connectors with a painting protection when
painting additionally.

5.2.13 Noise emission
The typical sound pressure level Lp(A) is speci-
fied for the speed range 0 rpm up to the rated
speed. The installation situation affects the noise
emission.
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6 Transport and storage
6.1 Storage
Store the motors in their original packaging
in a dry, dust-free, vibration-free and light-pro-
tected place without direct solar radiation. Please
observe classes 1K21, 1B1, 1C1, 1S10, 1M11
specified for storage acc. to DIN EN 60721-3-1.

Please observe the following classification limita-
tions:

Table 6: Classification limitation
(DIN EN IEC 60721-3-1)
Bearing

Ambient temperature -25 … +55 °C

Relative air humidity 5 … 75 %
Absolute air humidity 1 … 29 g/m³

Direct solar radiation Not permitted

Shock load ⮫ Chapter 6.3 “Shock load

during transport und storage ”

on page 34

NOTICE

Damage due to moisture and humidity!

− Protect the products from dampness and
corrosion.

− Store them only in rainproof and dry rooms.

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

Table 7: Measures before commissioning motors
that have been stored over a prolonged period of
time

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

Storage time /

months

Measures for commissioning

> 1 > 12 > 60

● ● 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.

● Replace bearings

● Replace encoder

6.2 Transport
The motors must be transported in their original
package taking classes 2K11, 2B1, 2C1, 2S5,
2M4 specified acc. to DIN EN 60721-3-2 into
account.

Please observe the following classification limita-
tions:

Table 8: Classification limitation
(DIN EN IEC 60721-3-2)
Transport

Ambient temperature -25 … +70 °C

Relative humidity 5 … 75 %
Shock load ⮫ Chapter 6.3 “Shock load

during transport und storage ”

on page 34

Remark: Before transport, discharge the liquid
coolant from liquid-cooled motors to avoid frost
damage.

Instructions on transport by air

If motor components with permanent magnets
are shipped by air, the DGR (Dangerous Goods
Regulations) of the IATA (International Air Trans-
port Association) for hazardous materials of class
9 which also include magnetized substances and
objects has to be complied with. This involves,
for example:
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• Secondary parts of synchronous linear
motors

• Rotors of synchronous kit motors
• Rotors of synchronous housing motors (if

these are dispatched as motor component,
i.e. separate from the stator or motor
housing, in service cases)

For details on the maximum allowed magnetic
field strengths as well as information on measure-
ment methods for these magnetic field strengths,
please refer to the current IATA DGR (see chapter
3.9.2.2).

6.2.1 Instructions on machine trans-
port

NOTICE

Never touch the connection points of electro-
static sensitive devices!

− Mounted components (e.g. temperature
sensors, encoder) can contain parts sus-
ceptible to electrical discharge.
Observe the ESD safety measures.

WARNING

Risk of injury and material damage due to
improper handling during transport!

− Only use hoisting gear suited for the weight
of the motors. Use lifting sling belts or lifting
eye bolts. Secure the lifting eye bolts before
use.

− Never walk under hanging loads.
− Do not lift the motor at the shaft or on the

optional fan housing.
− Use suitable protective equipment and pro-

tective clothing during transport, and wear
safety shoes.

Fig. 8: Lifting and transporting motors
1 Eye bolts (check firm seating before use)
2 Eye bolts alternative position (check firm

seat before use)

• 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 planning manual (Technical
data).

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

• If provided by the manufacturer, all lifting eye
bolts must be used and tightened before use.

• Avoid increased transport vibrations.
• Remove any existing transport locks prior to

commissioning and keep them.

6.3 Shock load during trans-
port und storage

Function-impairing effects are avoided as long as
the specified limits are complied with.

Table 9: Permissible shock load for MS2N motors
Frame size Maximum allowed shock load (11 ms)

axial radial

MS2N03, -04, -05 100 m/s² 1000 m/s²

MS2N06 100 m/s² 500 m/s²

MS2N07 100 m/s² 300 m/s²

MS2N10, -13 100 m/s² 200 m/s²

The specified limit values do not apply to
half-sine-shaped single shock load acc. to EN
60068-2-27.
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Remark: The specifications do not apply to
motor operation. Applications with continuous
shock load make a case-by-case review neces-
sary.

7 Assembly
7.1 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.

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

− Do not mount any open gearboxes (gear-
boxes that are not hermetically sealed).

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

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

• Avoid pinching or jamming the centering
collar on the motor side.

• Avoid damaging the receptacle fit on the
plant side.

• Use screws and washers for flange fastening.

7.2 Foot mounting
Fastening via mounting feet is only available
for MS2N13. The screw connection must be
adapted to the installation situation (screw
length, strength class, screw-in depth, mate-
rial, ...) The dimensioning of the screw connec-
tion is the responsibility of the customer. Before
attaching the motors according to the foot
assembly method, observe the clearance from
the center of the motor shaft to the bottom

edge of the foot specified in the particular motor
dimension drawing. Compare this dimension with
the connection dimension on the machine side.

Remark: The mounting holes and clearances
correspond to the general tolerance according
to DIN ISO 2768-1 (tolerance class m). Before
attaching the motor to the machine, it must be
aligned so that the center line of the motor shaft
is aligned with the center line of the connecting
shaft.

1. Dismount the lower lateral air baffles to
have free access to the mounting holes.
Only for motors with forced ventilation.

2. Align the motor so that the center line of
the motor shaft is aligned with the center
line of the machine connecting shaft. To
align the motor, use sheet steel strips as a
base.

3. Connect the motor firmly to the
machine (for tightening torques, see
⮫ Chapter 5.2.2 “Mechanical interfaces”
on page 19).

4. Reattach the air baffles to the motor.

In contrast to flange assembly, radial forces may
only be effective in a direction perpendicular to
the mounting surface (± 15°) if foot assembly
is selected. The transmission of forces in other
effective directions is not allowed.

Fig. 9: Force direction at foot mounting
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Please note the following in case of foot
mounting:
− Forces which are transmitted by a gear and

have an effect on the motor feet are not
allowed.
Forces taking effect via the gear shaft must
be supported against the gear.

− Incorrect installation situations give rise to
forces which may cause short-term damage
to the motors.

If necessary, consider "flange assembly" as an
alternative.

7.3 Assemble transmission
elements

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.

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

• Avoid inadmissible belt tensions. Please con-
sider the allowed radial and axial forces in the
project planning manuals.

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

Fitting

Fig. 10: Fitting the transmission element

• Use the centering hole for fitting transmis-
sion elements. For details on centering holes,
please refer to the specifications.

• Heat the transmission element, if necessary.

7.4 Electrical connection
7.4.1 Electrical connection general

notes

WARNING

Danger! Electric voltage! Operations in the
vicinity of live parts are extremely dangerous.

− Work required on the electric system may
only be carried out by skilled electricians.
Tools for electricians (VDE tools) are abso-
lutely necessary.
− Isolate (even auxiliary circuits).
− Secure against reactivation.
− Ensure de-energization.
− Ground and short-circuit.
− Cover or shield any adjacent live parts.
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WARNING

High electric voltage! Danger to life, risk of injury
by electric shock.

While the rotor is rotating, motors with perma-
nent magnet excitation create a voltage > 60 V at
the motor connections.

Any work may only be carried out while the motor
is at standstill.

Never connect or disconnect plug connectors
under load!

NOTICE

Never touch the connection points of electro-
static sensitive devices!

− Mounted components e.g. temperature
sensor, encoder) can contain parts suscep-
tible to electrical discharge (ESD).
Observe ESD safety measures.
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7.4.2 Circuit diagram
Single cable connection for MS2N with encoder (digital C, D, H) and optional brake

Fig. 11: M17 Single cable connection, digital encoder C, D, H, optional brake

Single cable connection for MS2N with encoder (digital C, D, H) and optional brake

Fig. 12: M23 Single cable connection, digital encoder C, D, H, optional brake
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Double cable connection for MS2N with encoder (analog A, B) and optional brake

Fig. 13: Double cable connection, analog encoder A, brake optional

Double cable connection terminal box for MS2N with encoder (digital C, D, H) and optional
brake

Fig. 14: Double cable connection terminal boxes, digital encoder C and D, brake optional
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Double cable connection terminal box for MS2N with encoder (analog A, B) and optional
brake

Fig. 15: Double cable connection terminal boxes, analog encoder A, brake optional

Double cable connection terminal box for MS2N with encoder (digital C, D, H) and optional
brake

Fig. 16: Double cable connection terminal boxes, digital encoder C and D, brake optional
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Fan 1-phase 115 V

Fig. 17: MS2N Fan connection 115 V

Fan 1-phase 230 V

Fig. 18: MS2N Fan connection 230 V

Fan 3-phase 400 / 480 V

Fig. 19: MS2N Fan connection 400 / 480 V
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7.4.3 MS2N Electrical connection H
M17 view (single cable connection) / rotation range

Device connector Single cable connection

Connector size M17

Output direction rotatable (max. 10x)

Adjustment torque 4 ... 10 Nm

Locking SpeedTec

Pol pattern M23 (single cable connection)

Assignment M17 (single cable connection)

MS2N
Encoder

C_, D_, H_
Cable**)

U1 A1 1

V1 A2 2

W1 A3 3

PE GNYE

1 +UB BU

2 Data+ OG

3 GND WH

4 Data- YE

5 Shld_Enc Shld_Enc

6 Shld_BD Shld_BD

7 BD(+)  *) RD

8 BD(-)  *) BU

*) n.c. without brake

**) Bosch Rexroth types REH, RH2, RHB2

For instructions for assembly about SpeedTec
connector refer to⮫ Chapter 7.4.17 “SpeedTec
connector” on page 55
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7.4.4 MS2N Electrical connection S
M23 view (single cable connection) / rotation range

Device connector Single cable connection

Connector size M23

Output direction rotatable (max. 10x)

Adjustment torque 4 ... 10 Nm

Locking SpeedCon

Pol pattern M23 (single cable connection)

Assignment M23 (single cable connection)

MS2N
Encoder

C_, D_, H_
Cable**)

U1 A1 1

V1 A2 2

W1 A3 3

PE GNYE

1 +UB BU

2 GND WH

3 Data+ OG

4 Data- YE

5 Shld Shld

6 BD(+)  *) 7

7 BD(-)  *) 8

*) n.c. without brake

**) Bosch Rexroth types REH, RH2, RHB2

Note for assembly about SpeedCon connectors,
see ⮫ Chapter 7.4.16 “SpeedCon connectors”
on page 54.
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7.4.5 MS2N Electrical connection D
View M17 (double cable connection) / rotating area

Device connector Performance Encoder

Connector size M17 M17

Output direction rotatable (max. 10x)

Adjustment torque 2 ... 10 Nm

Locking SpeedCon

Pole pattern M17, power

Assignment M17, power (double cable connection)

MS2N
Encoder

A_, B_

Encoder

C_, D_, H_
Cable**)

U1 A1 A1 1 (BN)

V1 A2 A2 2 (BK)

W1 A3 A3 3 (GY)

PE PE GNYE

5 TP(+) n.c. 5 (PK)

6 TP(-) n.c. 6 (WH)

7 BD(+)  *) BD(+)  *) 7 (RD)

8 BD(-)   *) BD(-)   *) 8 (BU)

9 n.c. n.c. Shld

*) n.c. without brake

**) Bosch Rexroth types REL, RL2, RLB2

For instructions for mounting about SpeedCon
connectors refer to ⮫ Chapter 7.4.16
“SpeedCon connectors” on page 54.
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7.4.6 MS2N Electrical connection U
View M23 power, M17 encoder (Dobule cable connection) /

rotating area

Device connector Performance Encoder

Connector size M23 M17

Output direction rotatable (max. 10x)

Adjustment torque 4 ... 10 Nm 2 ... 6 Nm

Locking SpeedCon SpeedCon

Pole pattern M23, power

Assignment M23, power (double cable connection)

MS2N
Encoder

A_, B_

Encoder

C_, D_, H_
Cable**)

U1 A1 A1 1 (BN)

V1 A2 A2 2 (BK)

W1 A3 A3 3 (GY)

PE PE GNYE

5 TP(+) n.c. 5 (PK)

6 TP(-) n.c. 6 (WH)

7 BD(+)  *) BD(+)  *) 7 (RD)

8 BD(-)   *) BD(-)   *) 8 (BU)

9 n.c. n.c. Shld

*) n.c. without brake

**) Bosch Rexroth types REL, RL2, RLB2

Note for assembly about SpeedCon connectors,
see ⮫ Chapter 7.4.16 “SpeedCon connectors”
on page 54
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7.4.7 MS2N Electrical connection V
View M40 power, M17 encoder (double cable connection) /

rotating area

Device connector Performance Encoder

Connector size M40 M17

Output direction rotatable (max. 10x)

Adjustment torque 12 … 18 Nm 2 ... 6 Nm

Locking SpeedCon SpeedCon

Pole pattern M40

Assignment M40, power (double cable connection)

MS2N
Encoder

A_, B_

Encoder

C_, D_, H_
Cable**)

U1 A1 A1 1

V1 A2 A2 2

W1 A3 A3 3

PE PE GNYE

5 TP(+) n.c. 5

6 TP(-) n.c. 6

7 BD(+)  *) BD(+)  *) 7

8 BD(-)   *) BD(-)   *) 8

9 n.c. n.c. Shld

*) n.c. without brake

**) Bosch Rexroth types REL, RL2, RLB2

Note for assembly about SpeedCon connectors,
see ⮫ Chapter 7.4.16 “SpeedCon connectors”
on page 54.
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7.4.8 MS2N Electrical connection A
or B

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

rotating area

Device connector Performance Encoder

Connector size M58 M17

Output direction A-side / B-side rotatable (max.

10x)

Adjustment torque - 2 ... 6 Nm

Locking Thread SpeedCon

Pole pattern M58, power

Assignment M58, power (double cable connection)

MS2N
Encoder

A_, B_

Encoder

C_, D_, H_
Cable**)

U1 A1 A1 1

V1 A2 A2 2

W1 A3 A3 3

PE PE GNYE

5 TP(+) n.c. 5

6 TP(-) n.c. 6

7 BD(+)  *) BD(+)  *) 7

8 BD(-)   *) BD(-)   *) 8

9 n.c. n.c. Shld

*) n.c. without brake

**) Bosch Rexroth types REL, RL2, RLB2

Note for assembly for M58 connector with
thread, see⮫ Chapter 7.4.18 “Plug-in connector
with threaded connection” on page 56.
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7.4.9 MS2N Electrical connection T
View terminal box T power, M17 encoder (double cable con-

nection) / rotating area

Performance

Terminal box

Encoder

Device connector

Connector size M17

Output direction

A-side / B-side

Rotatable output direction

(max. 10x)

Adjustment torque 2 ¼ 6 Nm

Locking SpeedCon

Terminal boxes “T” power

Pin assignment, terminal boxes “T”, power

MS2N
Encoder

A_, B_

Encoder

C_, D_, H_
Cable**)

U A1 A1 1

V A2 A2 2

W A3 A3 3

1 BD(+)  *) BD(+)  *) 7

2 BD(-)  *) BD(-)   *) 8

3 TP1(+) n.c. 5

4 TP2(-) n.c. 6

PE PE GNYE

Shld Shld Shld

*) n.c. without brake

**) Bosch Rexroth types REL, RL2, RLB2

Remark:
− Assign not used connection wires within the

terminal box.

Technical data, connection points terminal boxes "T", power

U, V, W Bolts M5, MA 2 ¼ 3 Nm

Rated cross section 16 mm2

Rated current 65 A

Technical data, connection points terminal boxes "T", power

1-4 Tension spring connection 0.5  ¼ 2.5 mm2

with wire end ferrule

, Screwed connection M8, MA 3.8 Nm

The cable entries “X” are locked with a dummy
plugs, at delivery. For bolted threads refer to the
following table.

Cable entries "X", terminal boxes "T", power

Motor Size "X"

MS2N10-C0BHA-__T__-_____-__

MS2N10-C0BHB-__T__-_____-__

MS2N10-C0BNA-__T__-_____-__

MS2N10-C0BNB-__T__-_____-__

MS2N10-C0BHL-__T__-_____-__

MS2N10-C0BNL-__T__-_____-__

2 x M32

MS2N10-D0BHA-__T__-_____-__

MS2N10-D0BHB-__T__-_____-__

MS2N10-D0BNA-__T__-_____-__

MS2N10-D0BNB-__T__-_____-__

MS2N10-E0BHA-__T__-_____-__

MS2N10-E0BHB-__T__-_____-__

MS2N10-E0BNA-__T__-_____-__

MS2N10-E0BNB-__T__-_____-__

MS2N10-F0BDA-__T__-_____-__

MS2N10-F0BDB-__T__-_____-__

MS2N10-F0BHA-__T__-_____-__

MS2N10-F0BHB-__T__-_____-__

MS2N10-E1BNA-__T__-_____-__

MS2N10-E1BNB-__T__-_____-__

MS2N10-F1BHA-__T__-_____-__

MS2N10-F1BHB-__T__-_____-__

MS2N10-D0BHL-__T__-_____-__

MS2N10-D0BNL-__T__-_____-__

MS2N10-E0BHL-__T__-_____-__

2 x M40

Note for assembly about SpeedCon connectors,
see ⮫ Chapter 7.4.16 “SpeedCon connectors”
on page 54
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7.4.10 MS2N Electrical connection C
Rotating area
View terminal box "C” power, M17 encoder (double cable

connection) / rotating area

Performance

Terminal box

Encoder

Device connector

Connector size M17

Output direction

A-side / B-side

Rotatable output direction

(max. 10x)

Adjustment torque 2 ¼ 6 Nm

Locking SpeedCon

Terminal boxes size "C" (MS2N10)
Terminal boxes “C (MS2N10)”, power

Pin assignment, terminal boxes “C (MS2N10)”, power

MS2N
Encoder

A_, B_

Encoder

C_, D_, H_
Cable**)

U A1 A1 1

V A2 A2 2

W A3 A3 3

1 BD(+)  *) BD(+)  *) 7

2 BD(-)  *) BD(-)   *) 8

3 TP1(+) n.c. 5

4 TP2(-) n.c. 6

PE PE GNYE

Shld Shld Shld

*) n.c. without brake

**) Bosch Rexroth types REL, RL2, RLB2

Remark:
− Assign not used connection wires within the

terminal box.

Technica data, connection points terminal boxes "C

(MS2N10)", power

U, V, W Bolts M8, MA 6 ... 12 Nm

Rated cross section 50 mm2

Rated current 150 A

1-4 Tension spring connection 0.5 ...

2.5 mm2 with wire end ferrule

, Screwed connection M8, MA 3.5 Nm

The cable entries “X” and “Y” are locked with
dummy plugs, at delivery. For bolted threads
refer to the following table.

Cable entries “X” and “Y”, terminal boxes "C (MS2N10)",

power

Motor Size "X" Size “Y"

MS2N10-E0BNL-__C__-_____-__

MS2N10-F0BHL-__C__-_____-__

MS2N10-R0BQL-__C__-_____-__

3x M50 1x M20
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Terminal boxes size “C” (MS2N13)
Terminal boxes “C (MS2N13)”, power

Pin assignment, terminal boxes “C (MS2N13)”, power

MS2N
Encoder

A_, B_

Encoder

C_, D_, H_
Cable**)

U A1 A1 1

V A2 A2 2

W A3 A3 3

1 BD(+)  *) BD(+)  *) 7

2 BD(-)  *) BD(-)   *) 8

3 TP1(+) n.c. 5

4 TP2(-) n.c. 6

PE PE GNYE

Shld Shld Shld

*) n.c. without brake

**) Bosch Rexroth types REL, RL2, RLB2

Remark:
− Assign not used connection wires within the

terminal box.

Technical data, connection poins terminal boxes "C

(MS2N13)", power

U, V, W Bolts M8, MA 6 ... 12 Nm

Rated cross section 50 mm2

Rated current 150 A

1-4 Tension spring connection 0.5 ...

2.5 mm2 with wire end ferrule

, Screwed connection M8, MA 3.5 Nm

The cable entries “X” and “Y” are locked with
dummy plugs, at delivery. For bolted threads
refer to the following table.

Cable entries "X” and “Y”, terminal boxes "C (MS2N13)",

power

Motor Size "X" Size “Y"

MS2N13-B1BHN-__C__-_____-__

MS2N13-B1BNN-__C__-_____-__

MS2N13-C1BHN-__C__-_____-__

MS2N13-C1BNN-__C__-_____-__

MS2N13-B1BHC-__C__-_____-__

MS2N13-B1BNC-__C__-_____-__

MS2N13-C1BHC-__C__-_____-__

MS2N13-C1BNC-__C__-_____-__

MS2N13-B1BHL-__C__-_____-__

MS2N13-B1BNL-__C__-_____-__

MS2N13-C1BHL-__C__-_____-__

MS2N13-C1BNL-__C__-_____-__

4x M50 1x M20



51 / 76MS2N
Electrical connection

Bosch Rexroth AGR911347581, Edition 05

7.4.11 MS2N Electrical connection E
View terminal box "E" power, M17 encoder (double cable

connection) / rotating area

Performance

Terminal box

Encoder

Device connector

Connector size M17

Output direction

A-side / B-side

Rotatable output direction

(max. 10x)

Adjustment torque 2 ¼ 6 Nm

Locking SpeedCon

Terminal boxes “E” power

Pin assignment, terminal boxes “E”, power

MS2N
Encoder

A_, B_

Encoder

C_, D_, H_
Cable**)

U A1 A1 1

V A2 A2 2

W A3 A3 3

1 BD(+)  *) BD(+)  *) 7

2 BD(-)  *) BD(-)   *) 8

3 TP1(+) n.c. 5

4 TP2(-) n.c. 6

PE PE GNYE

Shld Shld Shld

*) n.c. without brake

**) Bosch Rexroth types REL, RL2, RLB2

Remark:
− Assign not used connection wires within the

terminal box.

Technical data, connection points terminal boxes "E", power

U, V, W Bolts M10, MA 10 ... 20 Nm

Rated cross section 50 6 ... 120 mm2

Rated current 269 A

1-4 Tension spring connection 0.5 ...

2.5 mm2 with wire end ferrule

, Screwed connection M10, MA 10 Nm

Remark: The terminal block can be moved on
the top-hat rail in order to be able to wire cable
outlet directions optimally. The terminal box is
suited for double cabling

The cable entries “X” and “Y” are locked with
dummy plugs, at delivery. For bolted threads
refer to the following table.

Cable entries "X” and “Y”, terminal boxes "T", power

Motor Size "X" Size “Y"

MS2N13-D1BHN-__E__-_____-__

MS2N13-D1BNN-__E__-_____-__

MS2N13-E1BHN-__E__-_____-__

MS2N13-E1BNN-__E__-_____-__

MS2N13-D1BHC-__E__-_____-__

MS2N13-D1BNC-__E__-_____-__

MS2N13-E1BNC-__E__-_____-__

MS2N13-E1BHC-__E__-_____-__

MS2N13-D1BHL-__E__-_____-__

MS2N13-D1BNL-__E__-_____-__

MS2N13-E1BHL-__E__-_____-__

MS2N13-E1BNL-__E__-_____-__

4x M50 1x M20
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7.4.12 MS2N Electrical connection
“Encoder"

Pol pattern M17, encoder (double cable connection)

Assignment M17, encoder (double cable connection)

MS2N
Encoder

A_, B_

Encoder

C_, D_, H_

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

Note for assembly about SpeedCon connectors,
see ⮫ Chapter 7.4.16 “SpeedCon connectors”
on page 54
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7.4.13 Fan 1-phase 115 / 230 V

Fig. 20: MS2N Fan connection 115/ 230 V

Fig. 21: RLSxxxx_Single components fan
connector

Table 10: Connector fan unit for MS2N__-____A (U
N 230 V ) / MS2N__-____B (U N 115 V)
Assignment Connection

1 L1 230 V Screwed connection

0.5 ... 1.5 mm22 N

3 L1 115 V

PE

Remark: 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.

Protection by integrated thermal protection

MS2N Fan 115 / 230 V with integrated thermal
protection do not need an external motor protec-
tive switch.
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7.4.14 Fan 3-phase 400 / 480 V

Fig. 22: MS2N Fan connection 400 / 480 V

Fig. 23: RLS0782_Single components fan
connector

Table 11: Connector fan unit for MS2N__-____C (U
N400 / 480 V )
Assignment Connection

1 L1 0.5 … 2.5 mm2

22 ... 12 AWG

Clamping screws M3 / tight-

ening torque 0.5 ... 0.7 Nm

2 L2

3 L3

4 n. c.

PE

Protection by motor protection switch

The fan units are connected via adjustable motor
protection devices. The motor protection switch
must be set to the rated current of the fan unit.
When selecting the motor protection switches,
make sure that the setting range matches the
rated current of the fan unit.

7.4.15 Ground connection
For MS2N motors, an additional grounding con-
nection is provided. Refer to the following data to
provide an additional grounding connection.

Ground connection Screw M5

Clamping range
4 mm² (fine-wired); 6
mm² (single stranded)

Tightening torque maximum 2 Nm

Mounting notes

The screw terminal
block with clamping
bracket has to be
assigned in a cor-
rect way according to
EN 60999-1: 2000.

7.4.16 SpeedCon connectors

WARNING

Risk of personal injury or damage to property
due to disconnecting or connecting live plug con-
nections!

− Only disconnect or connect plug connec-
tions when they are dry and de-energized.

− During operation of the system, all plug con-
nections must be firmly locked or screwed
tight.

Observe when connecting the flange sockets:

• Protect the device connectors from external
force effect.

• Connect the motor to ready-made connec-
tion cables.
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Connect SpeedCon connectors

Before connecting, please ensure properly meas-
ured 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. Insert power connector in position “open”.

2. Manually tighten the power connector with
a rotation by approx. 90°.

3. Check the firm seat of the SpeedCon quick
lock by short pull on the connector.

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

🡆 The plug-in connector is ready for use.

7.4.17 SpeedTec connector

WARNING

Risk of personal injury or damage to property
due to disconnecting or connecting live plug con-
nections!

− Only disconnect or connect plug connec-
tions when they are dry and de-energized.

− During operation of the system, all plug con-
nections must be firmly locked or screwed
tight.

Observe when connecting the flange sockets:

• Protect the device connectors from external
force effect.

• Connect the motor to ready-made connec-
tion cables.

Connect SpeedTec connector

Material:

• Hybrid connector, size M17 (RHS1701/
CM07)

Before connecting, please ensure properly meas-
ured 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. Code and mount the connector

2. Attach the connector
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3. Turn the nut clockwise (arrow direction
“close”)

Tightening torque hand-tight or 1.5 Nm.
At a minimum, the lock must be turned by
approx. 20° (at least 3 clicks), or until the
marking a is in the area b.

🡆 Should this position be reached, the
connector is safely locked.

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

Disconnect SpeedTec connector

1. Turn the nut counterclockwise (arrow
direction “open”)

2. Straight and evenly disconnect the con-
nector from the mounting box.

🡆 The plug is disconnected.

7.4.18 Plug-in connector with
threaded connection

WARNING

Risk of personal injury or damage to property
due to disconnecting or connecting live plug con-
nections!

− Only disconnect or connect plug connec-
tions when they are dry and de-energized.

− During operation of the system, all plug con-
nections must be firmly locked or screwed
tight.

Observe when connecting the flange sockets:

• Protect the device connectors from external
force effect.

• Connect the motor to ready-made connec-
tion cables.

Connect the plug-in connector with the
threaded connector M58

Before connecting, please ensure properly meas-
ured ready-made connection cables are available.
The type, size and cable cross section of the
plug-in connector must be adjusted to the motor.
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1. Position power connector at thread.

2. Tighten knurled nut securely, in doing so,
retrace cable.

3. Check the firm seat of the connection by
short pull on the connector.

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

🡆 The plug-in connector is ready for use.

7.4.19 Connect the terminal box.

WARNING

Danger to life by high electric voltage!

− Follow the general installation and safety
regulations when working on power installa-
tions.

− 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 terminal 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 ready-made connec-
tion cables.

• Remove dummy plug X or Y at 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 con-
nection.

• After connecting, lock all openings.

7.5 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.
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Fig. 24: Coolant connection MS2N07

Fig. 25: Coolant connection MS2N10-____L-__B__

Fig. 26: Coolant connection MS2N10-____L-__A__

Fig. 27: Coolant connection MS2N10-____L-__T__

Fig. 28: Coolant connection MS2N10-____L-__C__

Fig. 29: Coolant connection MS2N13-____L-__E__

Remark: The allocation of intake (IN) and out-
take (OUT) can be arbitrarily done. It does not
influence the power data of the motor in any way.

Fig. 30: Protective plug MS2N07, MS2N10 water
cooling

Fig. 31: Protective plug MS2N13 water cooling
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The connecting threads on the motor are covered
with factory-attached protective caps. These pro-
tective caps may only be removed immediately
before screwing in the coolant ducts to prevent
dirt from entering into the cooling system.

Table 12: Coolant connection thread, allowed
tightening torques and screw-in depths
Motor Connection Screw-in

depth

[mm]

Tightening

torque

[Nm]

MS2N07 Pipe thread ISO228-G

1/8

10 14 ... 15

MS2N10 Pipe thread ISO228-G

1/8

10 14 ... 15

MS2N13 Pipe thread ISO228-G

1/4

14 18 ... 20

NOTICE

The coolant port threads on the motors may be
damaged 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 irreversibly.

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

Bosch Rexroth therefore recommends to use
screw connections which contain an O-ring for
sealing the screw connection in axial direction.

Seals consisting of hemp, teflon tape or cone-
shaped screw connections are not considered
to be suitable, as these seals may stress the
connection thread at the motor and damage it
permanently.

Remark: The machine manufacturer is respon-
sible for ensuring that the coolant connection is
tight and for verifying and accepting the tightness
after the motor has been installed.
Additionally, record regular monitoring of the
proper state of the coolant connection in the
maintenance plan of the machine.

7.6 Sealing air connection
The sealing air connection is rotatable. The com-
pressed air hose 4 × 0.75 is not included in the
scope of delivery.

Fig. 32: 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 pene-
tration 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.

NOTICE

Damage due to ingress of dirt!

The compressed air gland is not closed upon
delivery. Always operate motors with com-
pressed air connection with connected com-
pressed air supply.

As
se

m
bl

y



60 / 76 MS2N
Ambient conditions during operation

Bosch Rexroth AG R911347581, Edition 05

8 Commissioning and
operation

8.1 Safety
WARNING

High electric voltage! Danger to life, risk of injury
by electric shock.

− Life parts are dangerous.
Do not open any covers or flange sockets
during operation.
Never connect or disconnect plug connec-
tors under load!

WARNING

Risk of injury due to rotating motor shaft!

− Do not remove any covers, machine parts or
protection devices during operation.
Do not enter the range of movement of the
machine. Avoid unintended access for per-
sons, due to
− Safety fences, safety screens or pro-

tective covers.
− Optical sensors

CAUTION

Thermal danger due to hot surfaces with temper-
atures over 60 °C during operation

− Do not touch hot motor surfaces.
Install protection against contact, if neces-
sary.
Make sure that no temperature-sensitive
components (cables, electronic compo-
nents, ...) touch hot surfaces.

All persons working with motors (responsible
persons, mechanics and planners) must have
knowledge, skills and competence according to
EN 60079-14:2014.

8.2 Commissioning
MS2N Motors can only be commissioned with
other components (drive controller, control unit).

Prior to commissioning

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

• Storage time of the motor. Depending on
the storage time, take measures to ensure
safe operation. Run in bearings, resurface
the holding brake, ... See .

• Ensure that all device connector are correctly
connected and protected against coming
loose.

• Ensure that a holding brake voltage of
24 V ±10% is applied to the motor. If neces-
sary, adjust the voltage.

• Check the proper function of the holding
brake.

• Ensure that the motor and all participating
components of the drive are undamaged.

• Ensure that keys are protected against ejec-
tion.

Commissioning

For start up procedure refer to the project plan-
ning manual and the respective documentation
about drive controller or firmware description.

Observe the general safety notes.

8.3 Ambient conditions
during operation

Climatic conditions are defined in classes
according to EN IEC 60721. The classes are
differentiated in the areas storage, transport and
operation. They are based on long-term expe-
riences and take all influencing variables into
account, e.g., air temperature and air humidity.
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A permanent use of the motors is possible when
the specified class 3K22 according to EN IEC
60721-3-3:2019 is observed. Deviations and
enhancements according to the follwing table
must be observed.

Table 13: Ambient conditions
Operation

Installation altitude 0 … 1,000 m above MSL

Ambient temperature 0 … +40 °C

Relative humidity 5 … 95 %
Absolute humidity 1 … 29  g/m 3

8.3.1 Vibration load during opera-
tion

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 frequen-
cies of 10‑2000 Hz during stimulation on the
motor flange. Limitations can be necessary for
occurring resonances depending on the applica-
tion and installation situation.

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

Fig. 33: Vibration load on measuring points

Table 14: Permissible vibration load for MS2N
motors
Measuring point, direc-

tion

Limit value (10-2000 Hz)

Motors

Self-cooling

Motors

Forced ven-

tilation

Motors

Water

cooling

1, 2 (radial motor

flange)

30 m/s² 10 m/s² 10 m/s²

4, 5 (radial bearing

shield / fan)

50 m/s² 25 m/s² 25 m/s²

3 (axial motor flange) 10 m/s² 10 m/s² 10 m/s²

Measuring point, direc-

tion

Limit value (10-2000 Hz)

Motors

Self-cooling

Motors

Forced ven-

tilation

Motors

Water

cooling

6 (axial bearing shield /

fan)

25 m/s² 25 m/s² 25 m/s²

Check the vibration load on the fan housing in
case of forced ventilation. The specified values
must not be exceeded.

8.4 Operation
During operation, keep the ambient and opera-
tion conditions and technical data specified in
the project planning manual.

Checks during operation:

• Pay attention to exceptional noise.
• Pay attention to increased vibrations.
• Check the motors and fan units for cleanli-

ness.
• Check the tightness of the coolant connec-

tions.
• Check the monitoring devices and diag-

nostic / error messages of the controllers.

Decommission the drive when deviations from
normal operation exist. For further procedure
refer to .

8.5 Derating in case of devi-
ating ambient conditions

Reduce high performance data:

1. Reduce the standstill torque M0 60K or
M0 100K specified in the data sheet, with
the following factors.

We have:

M 0 red = M 0 60K × f TH 60K

M 0 red = M 0 100K × f TH 100K

M 0 red = M 0 100K × f TH W
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2. Pan the S1-characteristic curve MS1 par-
allel to the speed axis to the junction of
the S1-characteristic curve and to the cal-
culated point M0 red on the torque axis.

🡆 The determined characteristic curve
MS1 red shows approximately the S1-
characteristic curve with appropriate
derating.

M
 [N

m
]

n [1/min]

MS1 red

MS1
M0M0 red

Fig. 34: Determine S1-characteristic curve MS1

red with derating factor fTH

Table 15: Derating factors for self-cooling 60K
Height

[m]

40 °C 45 °C 50°C 55 °C 60 °C

1,000 1.00 0.94 0.88 0.83 0.78

1,500 0.97 0.91 0.85 0.81 0.76

2,000 0.94 0.88 0.83 0.78 0.73

2,500 0.90 0.85 0.79 0.75 0.70

3,000 0.86 0.81 0.76 0.71 0.67

Table 16: Derating factors for self-cooling 100K
and forced ventilation
Height

[m]

40 °C 45 °C 50°C 55 °C 60 °C

1,000 1.00 0.96 0.92 0.88 0.85

1,500 0.97 0.93 0.89 0.85 0.82

2,000 0.94 0.90 0.86 0.83 0.80

2,500 0.90 0.86 0.83 0.79 0.77

3,000 0.86 0.83 0.79 0.76 0.73

Table 17: Derating factors for water cooling
Height

[m]

40 °C 45 °C 50°C 55 °C 60 °C

1,000 1.00 0.96 0.92 0.88 0.85

1,500 0.99 0.95 0.91 0.87 0.84

2,000 0.97 0.93 0.89 0.85 0.82

2,500 0.96 0.92 0.88 0.84 0.81

Height

[m]

40 °C 45 °C 50°C 55 °C 60 °C

3,000 0.95 0.91 0.87 0.83 0.80

To avoid condensation of the motors, the coolant
supply temperature must be above the dew point
temperature .



63 / 76MS2N
Operation on foreign converters

Bosch Rexroth AGR911347581, Edition 05

8.6 Operation on foreign con-
verters

Principally, operating MS2N motors on foreign
converters is possible. In the following, the
designs and possible adjustment ranges are rep-
resented.

WARNING

Danger of explosion or material damage due to
overload!

Observe the following requirements for safe
motor operation on foreign converters. Connec-
tion of all necessary sensors and additional
devices for a safe operation and their evaluation
lies in the sole responsibility of the plant manu-
facturer or operator.

Requirements on the power output stage

• Converter with pulse width modulation
• 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:
• Peak voltage Upk on motor clamps ≤ 1.56 kV
• Rate of rise of voltage du/dt ≤ 5 kV/μs

Maximum allowed limit load:
In the case of critical rate of rise of off-state
voltage du/dt ≥ 5 kV/µs, 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:
• Voltage rise time > 0.17 µs
• Rate of rise of off-state voltage du/dt < 8

kV/µs

Monitoring functions

• Speed monitoring of maximum permissible
speed

• The motor load must not exceed the allowed
continuous operation characteristic curve.
The converter setting data for controlling and
monitoring must comply with the type code
data.

• Temperature control to protect from thermal
overload
– The temperature sensor of the motor

winding must be connected and evalu-
ated on the converter (ensure monitoring
function, observe polarity of tempera-
ture sensor, limit switch-off temperature
according to ⮫ Chapter 5.2.3 “Thermal
motor protection ” on page 20).

– Temperature model or I2t-monitoring
within converter. Due to the coupling
time of the temperature sensor, an addi-
tional suitable temperature model or an
I2t-monitoring must be used.

Requirements for motor operation with holding
brake

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

• Provide an external or an integrated protec-
tive circuit within the foreign converter to
switch the holding brake (inductive load).

• Never use the holding brake of the motor as
an operating brake.

• Idle time after an emergency stop before
restarting ≥ 3 minutes.
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9 Maintenance
9.1 Cleaning and servicing

WARNING

Operations in the vicinity of live parts are
extremely dangerous.

− Work required on the electric system may
only be carried out by skilled electricians.
Tools for electricians (VDE tools) are abso-
lutely necessary.
− Isolate (even auxiliary circuits).
− Secure against reactivation.
− Ensure de-energization.
− Ground and short-circuit.
− Cover or shield any adjacent live parts.

WARNING

Personal and material damage during mainte-
nance work in operation!

− Never carry out maintenance work on run-
ning machines.
While carrying out maintenance work,
secure the machine such that it cannot
restart or be used by unauthorized persons.

CAUTION

Hot surfaces with temperatures over 60 °C may
cause burns!

− Allow the motors to cool down prior to com-
mencing work.
Wear safety gloves.
Do not work on hot surfaces.

Motors

Dirt, dust or chips may adversely affect the func-
tionality of the motors and, in extreme cases,
even cause a failure of the motors. Therefore, in
regular intervals (after one year at the latest), you
should clean the surface of the motors in order to
achieve a sufficiently large heat radiation surface.

If the cooling fins are partially covered with dirt,
sufficient heat dissipation via the ambient air is
no longer possible.

Insufficient heat dissipation can have undesir-
able consequences. The bearing life is reduced
by operation at inadmissibly high temperatures
(bearing grease decomposes). Overtemperature
switch-off despite operation on the basis of
selected data, because the appropriate cooling
is missing.

Connection cables

WARNING

Electric shock due to contact with live parts!

− Change damaged connection cables and
decommission the plant immediately.
Do not repair any connection lines provi-
sionally.

• Check the connection cable for damage at
regular intervals and replace it if necessary.

• Check optionally existing drag chains on
defects.

• Check the protective conductor connection
at regular intervals for proper condition and
tight fit and replace if necessary.

10 Disassembly and
exchange

10.1 Tools required
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.

Use suitable tools when disassembling transmis-
sion elements.
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Pulling off

Fig. 35: Remove 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.

10.2 Replace the motor
WARNING

Electric shock due to live parts with more than
50 V!

Replacement may only be performed by per-
sonnel trained and qualified to work on or with
electrical equipment.

Remark: The motor should be replaced by a
motor of identical type. This is the only way
to ensure that all parameterizations can remain
unchanged.

1. If necessary, note the previous absolute
value

2. Open the main switch

3. Make sure the main switch cannot be
switched back on

4. Disconnect the plug-in connectors and
clamping connections

Remark: 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 2
according to EN 50178:1997).

5. Replace the motor

Remark: Observe the machine manufac-
turer's instructions when exchanging the
motor mechanically.

6. Connect the plug-in connectors and
clamping connections

7. Re-establish the dimensional reference

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 replacement!
Restore dimensional reference to the
machine coordinate system after replacing
the motor.

10.3 Preparing storage
Before storing motors, the protective covers
attached to the motor at the time of delivery must
be attached to connectors on the shaft.

11 Environmental protec-
tion and disposal

Disposal of the motor components can be done
according to the applicable legal process in
normal recycling process.

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 prod-
ucts must be disassembled into individual assem-
blies. Metals contained in electric and electronic
assemblies can also be recycled by means of
special separation processes.
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Basic components

Basically, our motors consist of the following
components:

• Steel, stainless steel, aluminum, copper,
brass

• Plastic parts, insulation and composite mate-
rial

• Electronic components
• Permanent magnets

Plastic parts of the products may contain flame
retardants. These plastic parts are labeled
according to EN ISO 1043-1:2011 + A1:2016.
They have to be recycled separately or disposed
of according to the applicable legal provisions.

Magnets

WARNING

Danger due to permanent magnets!

− Health hazard for persons with heart pace-
makers, metallic implants and hearing aids
in direct environment of permanent mag-
nets.

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

− Risk of destruction of sensitive parts like
watches, credit cards, ...

Remark: The permanent magnets of the rotor
or secondary part must be demagnetized before
disposal to avoid injuries or damage.
The demagnetization is reached via special
thermal treatment. The handling duration is influ-
enced by the rotor frame size. The rotor or the
secondary part has to remain in the oven for a
minimum of 30 minutes, starting at the time,
the magnetic surface has reached 300 °C. If the
magnets are surrounded by a bandage or a cover
plate, it is recommended to remove it before
heating in the oven to expose the magnets.

If demagnetization is successful, the magnets can
be separated from the rotor or secondary part
after cooling without applying force.

Packaging

Our packaging materials do not contain any prob-
lematic materials and can therefor be easily dis-
posed. Packaging materials are: wood, cardboard
and polystyrene.

Batteries and accumulators

The symbol indicating "separate collection" for
all batteries and accumulators is the crossed-out
wheeled bin. End users in the EU are legally
bound to return used batteries and accumula-
tors. Outside the scope of the EU Directive
2006/66/EC, the applicable regulations must
be followed. Batteries and accumulators can con-
tain hazardous substances which can harm the
environment or people's health when improperly
stored or disposed of. The batteries or accumu-
lators must be returned to the country-specific
collection systems for proper disposal.

Disposal by the manufacturer

Our products can be returned to us for disposal.
However, this requires that the products are free
from oil, grease or other dirt. The motor compo-
nents must be returned in a suitable packaging
(origin package if possible). In the case of a
transport by air freight, please observe the dan-
gerous goods regulations (IATA) for the secon-
dary part.
Send the products to the following address, car-
riage free:

Bosch Rexroth AG
Bgm.-Dr.-Nebel-Str. 2
97816 Lohr a.Main, Germany
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12 Eliminate malfunction
As a matter of principle, the instructions in the
project planning and commissioning manuals
must be followed in case of failures and errors.
Contact the manufacturer, if necessary.
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Table 18: Measures in case of malfunctions
Error description Reason Solution

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

poorly balanced

Re-balance

Adjustment of shaft end attachments (cou-

pling, gearbox, ...) is insufficient

Re-align the attachments

Mounting screws loose Lock screw connections acc. to specifica-

tions

Running noise Foreign bodies within the motor Stop the motor ➨ repair by manufacturer

Bearing is damaged Stop the motor ➨ repair by manufacturer

  
High motor temperatures

Motor temperature monitoring is activated

Operation outside of rated data Reduce load and check the dimensioning

Heat dissipation is impaired Clean the motor

For fan units, clean fan grille and check

the fan function

For liquid cooling, check cooling circuit.

  
Wrong or defective temperature display Temperature sensor not connected Connect temperature sensor

Temperature sensor defective Stop the motor --> repair by manufacturer

Replace temperature sensor

Connect the backup temperature sensor,

if any is available.

13 Technical data
13.1 Technical data
Technical data with operating characteristic
curves are described in the project planning
manual for all motor types.

Additional documentation
MS2N Synchronous servomotors, project
planning manual
DOK-MOTOR*-MS2N*******-PRxx-xx-P
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14.1 EU-Declaration of conformity

Fig. 36: Declaration of conformity page 1
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Fig. 37: Declaration of conformity page 2

14.2 UL / CSA The UL/CSA conformity of MS2N motors can be
found on the type plate of the motors.

The MS2N motor listing with the UL file number
E335445 can be found under ⮫ www.ul.com

https://www.ul.com
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14.3 China RoHS 2

25

The China RoHS 2 conformity can be found on
the type plate of the motors.
Information about listing:⮫ www.boschrex-
roth.com.cn/zh/cn/home_2/china_rohs2

14.4 China Energy Label (CEL)

Fig. 38: China Energy Label, Example MS2N

The China Energy Label (CEL) contains details
about energy efficiency class and about energy
use. Affected permanent magnet synchronous
motors exported to China must be classified
according to GB 30253-2013. Registered Bosch
Rexroth motors are provided with the CEL
marking and can be verified via the QR code on
the product-specific web pages (CEL Registered
products).

Registered Bosch Rexroth products (Chi-
nese website)

⮫ MS2N Self-cooling - Grade 2

⮫ MS2N Forced ventilation - Grade 2

Affected products may only be market in China
after a CEL classification of the product has been
passed. In case of not listed motor types, please
contact Bosch Rexroth.

Permanent magnet synchronous motors
affected by CEL

• PM synchronous motors up to 1,000V
• Operation with (frequency-) converter
• Power range: 0.55 kW – 90 kW
• Speed range: 500 U/min – 3000 U/min

Permanent magnet synchronous (excep-
tions) not effected by CEL

• Motors with brakes
• Water-cooled motors
• Motors with integrated gearbox
• Motors outside of power and speed range
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