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qÜÉëÉléÉê~íáåÖ fåëíêìÅíáçåë ~êÉ î~äáÇ Ñçê Äê~âÉ ìåáíëïáíÜ íÜÉ ÑçääçïáåÖ å~ãÉéä~íÉ Ç~í~W

33. 935X- E. 1x (9351 - 9352)
33. 935X- E. 1x V003 Cold plate (9351 - 9352)

få ÅçååÉÅíáçå ïáíÜ íÜÉ ìåáí ëÉêáÉë ~ë Ñêçã íÜÉ å~ãÉéä~íÉ Ç~í~W

33. 822X- E. xx. xx. (8221 - 8227)
33. 822X- E. xx. xx. V003 Cold plate (8221 - 8222)
33. 824X- E. xx. xx. (8241 - 8246)
33. 824X- E. xx. xx. V003 Cold plate (8241 - 8246)
33. 93XX- E. xx. xx. (9321 - 9333)
33. 93XX- E. xx. xx. V003 Cold plate (9321 - 9327)

Type

Design:
E = Built-in unit IP10/IP20
IB = Module

Hardware level and index

Software level and index

Variant

Explanation

`çêêÉëéçåÇë íç íÜÉ dÉêã~å ÉÇáíáçå çÑW
NSLMNLNVVT êÉîáëÉÇW

bÇáíáçå çÑW OULMNLNVVT MPKMQKOMMM NUKMOKOMMO



1

Pos. Name/
Meaning

Note

1
1 Brake unit D 9351-E brake module

D 9352-E brake chopper

RB1 +UGRB2 -UG

(T1) (T2)

2

2 Connections D Voltage link: +UG, -UG
only 9351-E brake module:

D Thermostat: T1, T2
only 9352-E brake chopper:

D Brake resistor: RB1, RB2

3

3 LED Display of the operating state
D green:
- on, when voltage is applied
to terminals +UG, -UG

D yellow:
- on, when brake unit is in
braking operation

- Display of faults: see
chapter 6, page 6-1

E1 E2 A1 A2
ON

OFF

1 2 4

5

3

4 3 switches
(S1, S2, S3)

D S1, S2:
- Setting of the thresholds of
the brake unit
(see Kap 4.3.9, page 4-20)

D S3:
- Setting of the configuration
as master or slave for ope-
ration in parallel

5 Synchronization
interface

D Inputs: E1, E2
D Outputs: A1, A2

Danger!

D S1, S2 and S3 are live!

D Wait for at least 3 minutes before you change the switch position.



Safety and application notes
for controllers

E~ÅÅçêÇáåÖ íçW içïJsçäí~ÖÉ aáêÉÅíáîÉ TPLOPLbb`F

1. General

aìêáåÖ çéÉê~íáçåI ÇêáîÉ ÅçåíêçääÉêëã~ó Ü~îÉI ~ÅÅçêÇáåÖ íç íÜÉáê íóéÉ çÑ éêçíÉÅJ
íáçåI äáîÉI Ä~êÉI áå ëçãÉ Å~ëÉë ~äëçãçî~ÄäÉ çê êçí~íáåÖ é~êíë ~ë ïÉää ~ë Üçí ëìêJ
Ñ~ÅÉëK

kçåJ~ìíÜçêáòÉÇ êÉãçî~ä çÑ íÜÉ êÉèìáêÉÇ ÅçîÉêI áå~ééêçéêá~íÉ ìëÉI áåÅçêêÉÅí áåJ
ëí~ää~íáçå çê çéÉê~íáçåI ÅêÉ~íÉë íÜÉ êáëâ çÑ ëÉîÉêÉ éÉêëçå~ä áåàìêó çê Ç~ã~ÖÉ
íç ã~íÉêá~ä ~ëëÉíëK

cìêíÜÉê áåÑçêã~íáçå Å~å ÄÉ çÄí~áåÉÇ Ñêçã íÜÉ ÇçÅìãÉåí~íáçåK

^ää çéÉê~íáçåë ÅçåÅÉêåáåÖ íê~åëéçêíI áåëí~ää~íáçåI ~åÇ ÅçããáëëáçåáåÖ ~ëïÉää ~ë
ã~áåíÉå~åÅÉ ãìëí ÄÉ Å~êêáÉÇ çìí Äó èì~äáÑáÉÇI ëâáääÉÇ éÉêëçååÉä Efb` PSQ ~åÇ
`bkbib`eaPUQ çê afk sab MNMM ~åÇ fb` êÉéçêí SSQ çê afk sab MNNM ~åÇ
å~íáçå~ä êÉÖìä~íáçåë Ñçê íÜÉ éêÉîÉåíáçå çÑ ~ÅÅáÇÉåíë ãìëí ÄÉ çÄëÉêîÉÇFK

nì~äáÑáÉÇ ëâáääÉÇ éÉêëçååÉä ~ÅÅçêÇáåÖ íç íÜáë Ä~ëáÅ ë~ÑÉíó áåÑçêã~íáçå ~êÉ éÉêJ
ëçåëïÜç ~êÉ Ñ~ãáäá~ê ïáíÜ íÜÉ ÉêÉÅíáçåI ~ëëÉãÄäóI ÅçããáëëáçåáåÖI ~åÇ çéÉê~J
íáçå çÑ íÜÉ éêçÇìÅí ~åÇïÜçÜ~îÉ íÜÉ èì~äáÑáÅ~íáçåë åÉÅÉëë~êó Ñçê íÜÉáê çÅÅìé~J
íáçåK

2. Application as directed

aêáîÉ ÅçåíêçääÉêë ~êÉ ÅçãéçåÉåíëïÜáÅÜ ~êÉ ÇÉëáÖåÉÇ Ñçê áåëí~ää~íáçå áå ÉäÉÅíêáJ
Å~ä ëóëíÉãë çê ã~ÅÜáåÉêóK

tÜÉå áåëí~ääáåÖ áå ã~ÅÜáåÉëI ÅçããáëëáçåáåÖ çÑ íÜÉ ÇêáîÉ ÅçåíêçääÉêë EáKÉK íÜÉ
ëí~êíáåÖ çÑ çéÉê~íáçå ~ë ÇáêÉÅíÉÇF áë éêçÜáÄáíÉÇ ìåíáä áí áë éêçîÉå íÜ~í íÜÉã~ÅÜáåÉ
ÅçêêÉëéçåÇë íç íÜÉ êÉÖìä~íáçåë çÑ íÜÉ b` aáêÉÅíáîÉ UVLPVOLbtd Ej~ÅÜáåÉêó
aáêÉÅíáîÉFX bk SMOMQ ãìëí ÄÉ çÄëÉêîÉÇK

`çããáëëáçåáåÖ EáKÉK ëí~êíáåÖ çÑ çéÉê~íáçå ~ë ÇáêÉÅíÉÇF áë çåäó ~ääçïÉÇ ïÜÉå
íÜÉêÉ áë Åçãéäá~åÅÉ ïáíÜ íÜÉ bj` aáêÉÅíáîÉ EUVLPPSLbtdFK

qÜÉ ÇêáîÉ ÅçåíêçääÉêë ãÉÉí íÜÉ êÉèìáêÉãÉåíë çÑ íÜÉ içï sçäí~ÖÉ aáêÉÅíáîÉ
TPLOPLbtdK qÜÉ Ü~êãçåáòÉÇ ëí~åÇ~êÇë çÑ íÜÉ éêbk RMNTUL afk sab MNSM
ëÉêáÉë íçÖÉíÜÉê ïáíÜ bk SMQPVJNLafk sab MSSM é~êí RMM ~åÇ bk SMNQSLafk
sab MRRU ~êÉ ~ééäáÅ~ÄäÉ íç ÇêáîÉ ÅçåíêçääÉêëK

qÜÉ íÉÅÜåáÅ~ä Ç~í~ ~åÇ áåÑçêã~íáçå çå íÜÉ ÅçååÉÅíáçå ÅçåÇáíáçåë ãìëí ÄÉ çÄJ
í~áåÉÇ Ñêçã íÜÉ å~ãÉéä~íÉ ~åÇ íÜÉ ÇçÅìãÉåí~íáçå ~åÇ ãìëí ÄÉ çÄëÉêîÉÇ áå
~ää Å~ëÉëK

3. Transport, storage

kçíÉë çå íê~åëéçêíI ëíçê~ÖÉ ~åÇ ~ééêçéêá~íÉ Ü~åÇäáåÖ ãìëí ÄÉ çÄëÉêîÉÇK

`äáã~íáÅ ÅçåÇáíáçåë ãìëí ÄÉ çÄëÉêîÉÇ ~ÅÅçêÇáåÖ íç éêbk RMNTUK



4. Erection

qÜÉ ÇÉîáÅÉë ãìëí ÉêÉÅíÉÇ ~åÇ ÅççäÉÇ ~ÅÅçêÇáåÖ íç íÜÉ êÉÖìä~íáçåë çÑ íÜÉ ÅçêJ
êÉëéçåÇáåÖ ÇçÅìãÉåí~íáçåK
qÜÉ ÇêáîÉ ÅçåíêçääÉêë ãìëí ÄÉ éêçíÉÅíÉÇ Ñêçã áå~ééêçéêá~íÉ äç~ÇëK m~êíáÅìä~êäó
ÇìêáåÖ íê~åëéçêí ~åÇ Ü~åÇäáåÖI ÅçãéçåÉåíë ãìëí åçí ÄÉ ÄÉåí ~åÇLçê áëçä~íáåÖ
Çáëí~åÅÉëãìëí åçí ÄÉ ÅÜ~åÖÉÇK qçìÅÜáåÖ çÑ ÉäÉÅíêçåáÅ ÅçãéçåÉåíë ~åÇ ÅçåJ
í~Åíë ãìëí ÄÉ ~îçáÇÉÇK

aêáîÉ ÅçåíêçääÉêë Åçåí~áå ÉäÉÅíêçëí~íáÅ~ääó ëÉåëáíáîÉ ÅçãéçåÉåíë ïÜáÅÜ Å~å É~J
ëáäó ÄÉ Ç~ã~ÖÉÇÄó áå~ééêçéêá~íÉ Ü~åÇäáåÖKbäÉÅíêáÅ~ä ÅçãéçåÉåíëãìëí åçí ÄÉ
Ç~ã~ÖÉÇ çê ÇÉëíêçóÉÇ ãÉÅÜ~åáÅ~ääó EÜÉ~äíÜ êáëâë ~êÉ éçëëáÄäÉ>FK

5. Electrical connection

tÜÉåïçêâáåÖ çå äáîÉ ÇêáîÉ ÅçåíêçääÉêë íÜÉ î~äáÇ å~íáçå~ä êÉÖìä~íáçåë Ñçê íÜÉ éêÉJ
îÉåíáçå çÑ ~ÅÅáÇÉåíë EÉKÖK s_d QF ãìëí ÄÉ çÄëÉêîÉÇK

qÜÉ ÉäÉÅíêáÅ~ä áåëí~ää~íáçå ãìëí ÄÉ Å~êêáÉÇ çìí ~ÅÅçêÇáåÖ íç íÜÉ ~ééêçéêá~íÉ êÉJ
Öìä~íáçåë EÉKÖK Å~ÄäÉ ÅêçëëJëÉÅíáçåëI ÑìëÉëI mb ÅçååÉÅíáçåFK jçêÉ ÇÉí~áäÉÇ áåJ
Ñçêã~íáçå áë áåÅäìÇÉÇ áå íÜÉ ÇçÅìãÉåí~íáçåK

kçíÉë ÅçåÅÉêåáåÖ íÜÉ áåëí~ää~íáçå áå Åçãéäá~åÅÉïáíÜ bj` J ëìÅÜ ~ë ëÅêÉÉåáåÖI
ÖêçìåÇáåÖI ~êê~åÖÉãÉåí çÑ ÑáäíÉêë ~åÇ ä~óáåÖ çÑ Å~ÄäÉë J ~êÉ áåÅäìÇÉÇ áå íÜÉ ÇçJ
ÅìãÉåí~íáçå çÑ íÜÉ ÇêáîÉ ÅçåíêçääÉêëKqÜÉëÉ åçíÉë ãìëí ~äëç ÄÉ çÄëÉêîÉÇ áå ~ää
Å~ëÉë Ñçê ÇêáîÉ ÅçåíêçääÉêëïáíÜ íÜÉ`bã~êâK qÜÉ Åçãéäá~åÅÉïáíÜ íÜÉ êÉèìáêÉÇ
äáãáí î~äìÉë ÇÉã~åÇÉÇ Äó íÜÉ bj` äÉÖáëä~íáçå áë áå íÜÉ êÉëéçåëáÄáäáíó çÑ íÜÉã~J
åìÑ~ÅíìêÉê çÑ íÜÉ ëóëíÉã çê ã~ÅÜáåÉK

6. Operation

póëíÉãë ïÜÉêÉ ÇêáîÉ ÅçåíêçääÉêë ~êÉ áåëí~ääÉÇ ãìëí ÄÉ ÉèìáééÉÇI áÑ åÉÅÉëë~êóI
ïáíÜ ~ÇÇáíáçå~ä ãçåáíçêáåÖ ~åÇ éêçíÉÅíáîÉ ÇÉîáÅÉë ~ÅÅçêÇáåÖ íç íÜÉ î~äáÇ ë~ÑÉíó
êÉÖìä~íáçåëI ÉKÖK ä~ï çå íÉÅÜåáÅ~ä íççäëI êÉÖìä~íáçåë Ñçê íÜÉ éêÉîÉåíáçå çÑ ~ÅÅáJ
ÇÉåíëI ÉíÅK jçÇáÑáÅ~íáçåë çÑ íÜÉ ÇêáîÉ ÅçåíêçääÉêë Äó íÜÉ çéÉê~íáåÖ ëçÑíï~êÉ ~êÉ
~ääçïÉÇK
^ÑíÉê ÇáëÅçååÉÅíáåÖ íÜÉ ÇêáîÉ ÅçåíêçääÉêë Ñêçã íÜÉ ëìééäó îçäí~ÖÉI äáîÉ é~êíë çÑ
íÜÉ ÅçåíêçääÉê ~åÇ éçïÉê ÅçååÉÅíáçåë ãìëí åçí ÄÉ íçìÅÜÉÇ áããÉÇá~íÉäóI ÄÉJ
Å~ìëÉ çÑ éçëëáÄäó ÅÜ~êÖÉÇ Å~é~ÅáíçêëK cçê íÜáëI çÄëÉêîÉ íÜÉ ÅçêêÉëéçåÇáåÖ ä~J
ÄÉäë çå íÜÉ ÇêáîÉ ÅçåíêçääÉêëK

aìêáåÖ çéÉê~íáçåI ~ää ÅçîÉêë ~åÇ Çççêë ãìëí ÄÉ ÅäçëÉÇK

7. Maintenance and servicing

qÜÉ ã~åìÑ~ÅíìêÉêÛë ÇçÅìãÉåí~íáçå ãìëí ÄÉ çÄëÉêîÉÇK

This safety information must be preserved!

qÜÉ éêçÇìÅíJëéÉÅáÑáÅ ë~ÑÉíó ~åÇ ~ééäáÅ~íáçå åçíÉë áå íÜÉëÉ çéÉê~íáåÖ áåëíêìÅJ
íáçåë ãìëí ~äëç ÄÉ çÄëÉêîÉÇ>
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1 Preface and general information

1.1 About these Operating Instructions

D The present Operating Instructions are used for
safety-relevant operations on and with the 935X brake
units. They contain safety information which must be
observed.

D All persons who work on and with 935X brake units must
have the Operating Instructions available and observe all
relevant notes and instructions.

D The Operating instructions must always be in a complete
and perfectly readable state.

1.1.1 Terminology used

Brake unit

qÜÉ ÒVPRNÄê~âÉãçÇìäÉÒ ~åÇ íÜÉ ÒVPRO Äê~âÉ ÅÜçééÉê ïáíÜ Äê~âÉ
êÉëáëíçêÒ ~êÉ Å~ääÉÇ ÒÄê~âÉ ìåáíÒ áå íÜÉ ÑçääçïáåÖ íÉñíK

Controller

få íÜÉ ÑçääçïáåÖI íÜÉ íÉêã ÒÅçåíêçääÉêÒ áë ìëÉÇ Ñçê ÒVPuu ëÉêîç
áåîÉêíÉêëÒ çê ÒUOuu ÑêÉèìÉåÅó áåîÉêíÉêëÒK

Drive system

cçê ÇêáîÉ ëóëíÉãë ïáíÜ VPRu Äê~âÉ ìåáíë ~åÇ çíÜÉê iÉåòÉ ÇêáîÉ
ÅçãéçåÉåíëI íÜÉ íÉêã ÒÇêáîÉ ëóëíÉãÒ áë ìëÉÇ áå íÜÉ ÑçääçïáåÖ íÉñíK

1.1.2 What is new?

Material no. Edition of Important Contents

391576 19/08/1996 1st edition Series 0x

393687 16/01/1997 replaces 391576 D Series 1x
D Chapter 4
D Editorial revision

03/04/2000 D Chapter 4.3.2

451256 18/02/2002 replaces 394036 D Chapter 3.3.3
D Chapter 4.1.3
D Editorial revision
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1.2 Scope of delivery

D The scope of delivery includes:
- 1 9351 brake module oder 1 9352 brake chopper
- 1 accessory kit with screening sheets and fixing material
- 1 Operating instructions

D After reception of the delivery, check immediately whether
the scope of supply matches with the accompanying
papers. Lenze does not accept any liability for deficiencies
claimed subsequently. Claim
- visible transport damage immediately to the forwarder.
- visible deficiencies/incompleteness immediately to your

Lenze representative.

1.3 9351 and 9352 brake units

1.3.1 Labelling

D Lenze 935X brake units are clearly identified by the
indications on the nameplate.

D CE mark
- Conformity with the EC Low-Voltage Directive

D Manufacturer:
- Lenze GmbH & Co KG

Postfach 101352
D-31763 Hameln
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1.3.2 Application as directed

935X brake units

D Additional units for Lenze controllers:
- 822X frequency inverters (8221 to 8227)
- 824X frequency inverters (8241 to 8246)
- 93XX servo inverters (9321 to 9333)
- Operation with 820X or 821X frequency inverters is

possible.

D Operate the brake units only under the conditions
prescribed in these Operating Instructions.

D They are components
- for installation in a machine
- for assembly with other components to form a machine.

D They are electrical equipment for installation into control
cabinets or similar closed operating rooms.

D They meet the protection requirements of the EC Low
Voltage Directive.

D They are not machinery in the sense of the EC Machinery
Directive.

D They are not household appliances but are intended
exclusively as components for further commercial use.

Drive systems with 935X brake units

D The compliance with the EC Directive of the machine
application is in the responsibility of the user.

Any other use shall be deemed inappropriate!
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1.3.3 Legal regulations

Liability

D The information, data, and notes in these Operating
Instructions met the state of the art at the time of printing.
Claims referring to drive systems which have already been
supplied cannot be derived from the information,
illustrations, and descriptions.

D The specifications, processes, and circuitry described in
these Operating Instructions are for guidance only and
must be adapted to your own specific application. Lenze
does not take responsibility for the suitability of the
process and circuit proposals.

D The indications given in these Operating Instructions
describe the features of the product without warranting
them.

D Lenze does not accept any liability for damage and
operating interference caused by:
- Disregarding these Operating Instructions
- Unauthorized changes of the brake units
- Operating mistakes
- Improper working on and with the brake units

Warranty

D Terms of warranty: see terms of sale and delivery of Lenze
GmbH & Co KG.

D Warranty claims must be made to Lenze immediately after
detecting the deficiency or fault.

D The warranty is void in all cases where liability claims
cannot be made.
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Disposal

qÜÉ Äê~âÉ ìåáí Åçåëáëíë çÑ ÇáÑÑÉêÉåí ã~íÉêá~äëK
mäÉ~ëÉ çÄëÉêîÉ íÜÉ ÅìêêÉåí ÉåîáêçåãÉåí~ä ÇáêÉÅíáîÉë Ñçê êÉÅóÅäáåÖ
çê ÇáëéçëáåÖ çÑ ã~íÉêá~äW

Material recycle dispose

Metal D -

Plastic D -

Printed-board assemblies - D
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2 Safety information

2.1 Personnel responsible for safety

Operator

D An operator is any natural or legal person who uses the
drive system or on behalf of whom the drive system is
used.

D The operator or his safety officer are obliged
- to check whether all relevant regulations, notes, and

laws are observed.
- to ensure that only qualified personnel work with and on

the drive system.
- to ensure that the personnel have the operating

instructions available for all corresponding operations
- to prohibit unqualified personnel from working with and

on the drive system.

Qualified personnel

nì~äáÑáÉÇ éÉêëçååÉä ~êÉ éÉêëçåë ïÜç ~êÉ J ÄÉÅ~ìëÉ çÑ íÜÉáê
ÉÇìÅ~íáçåI ÉñéÉêáÉåÅÉI áåëíêìÅíáçåëI ~åÇ âåçïäÉÇÖÉ ~Äçìí
ÅçêêÉëéçåÇáåÖ ëí~åÇ~êÇë ~åÇ êÉÖìä~íáçåëI êìäÉë Ñçê íÜÉ éêÉîÉåíáçå
çÑ ~ÅÅáÇÉåíëI ~åÇ çéÉê~íáåÖ ÅçåÇáíáçåë J ~ìíÜçêáòÉÇ Äó íÜÉ éÉêëçå
êÉëéçåëáÄäÉ Ñçê íÜÉ ë~ÑÉíó çÑ íÜÉ éä~åí íç éÉêÑçêã íÜÉ êÉèìáêÉÇ
~Åíáçåë ~åÇïÜç ~êÉ ~ÄäÉ íç êÉÅçÖåáòÉ ~åÇ ~îçáÇ éçíÉåíá~ä Ü~ò~êÇëK
EëÉÉ fb` PSQI ÇÉÑáåáíáçå çÑ èì~äáÑáÉÇ éÉêëçååÉäF
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2.2 General safety information

D This safety information is not claimed to be complete. In
case of questions and problems please contact your
Lenze representative.

D At the time of delivery the brake unit meets the state of the
art and ensures basically safe operation.

D The indications given in these Operating Instructions refer
to the stated versions of the brake unit.

D The brake unit is hazardous for persons, the brake unit
itself and other property of the operator, if
- unqualified personnel work with and on the brake unit.
- the brake unit is not used as directed.

D The specifications, processes, and circuitry described in
these operating instructions are for guidance only and
must be adapted to your own specific application.

D Brake units must be designed so that they comply with
their function and do not cause any hazards for persons
under the conditions of correct installation and faultless
operation as instructed. This is also effective for the
interaction with the complete plant.

D Take additional measures to limit consequences of
malfunctions which may cause hazards for persons or
material assets:
- Further independent equipment which can take over the

function of the brake unit
- Electrical or non-electrical protection (latching or

mechanical blocking)
- Measures covering the complete system

D Only operate the drive system in a perfect condition.

D Changes or retrofittings at the brake unit are prohibited in
principle. In any case, Lenze must be contacted.
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2.3 Layout of the safety information
D All safety information in these operating instructions has a

uniform layout:

Signal word
Note

- The icon designates the type of danger.
- The signal word designates the severity of danger.
- The note describes the danger and suggests how to

avoid the danger.

Warning of danger for persons

Icons used Signal words

Warning of hazar-
dous electrical vol-
tage

Danger! Warns of pending dangerr.
Consequences if disregarded:
Death or very severe injuriestage Death or very severe injuries.

Warning! Warns of potential, very hazardous situations.
Possible consequences if disregarded:
D th i j iWarning of a general

danger

q g
Death or very severe injuries.

danger
Caution! Warns of potential, hazardous situations.

Possible consequences if disregarded:Possible consequences if disregarded:
Light or minor injuries.

Warning of material damage

Icons used Signal words

Stop! Warns of possible material damage.
Possible consequences if disregarded:

Damage of the drive system or its environment.

Other notes

Icons used Signal words

Note! Designates a general, useful tip.
If you observe it, handling of the drive system is made
easier.



Safety information

2-4 VPRM_^MOMO

2.4 Residual hazards

Operator’s safety

D After mains voltage connection, the power terminals
+UG, -UG and RB1, RB2 remain live for up to three
minutes.

D S1, S2 and S3 are live!
- Wait for at least 3 minutes before you change the switch

position.
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3 Technical data

3.1 Features

D Two versions with identical dimensions
- 9351 brake module with internal brake resistor for

frequent braking operations with low load or rare braking
with medium load

- 9352 brake chopper with external brake resistor for
high-load and permanent braking

D Conversion of the mechanical braking energy into thermal
energy
- Controller does not set pulse inhibit during braking, i.e.

the braking operation remains still controlled

D Very short braking times are possible

D Enclosure IP20 for the installation in a control cabinet

D DIN-rail assembly

D Heat sink can be separated
- External cooling possible

D Adjustable threshold for the mains voltages 230 V,
400 ... 460 V and 480 V via internal switches

D Operation of several brake units in parallel possible
- Synchronization via integrated interface

D Current-state display via LED

D Approvals
- CE
- UL 508, File No. 132659 (listed)
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3.2 General data/application conditions

Field Values

Vibration resistance Germanischer Lloyd, general conditions

Permissible moisture Humidity class F without condensation (medium relative humidity 85 %)

Permissible temperature ranges during transport : -25 °C ... +70 °C
during storage: -25 °C ... +70 °C
during operation: 0 °C ... +40 °C without power reduction

+40 °C ... +55 °C with power reduction

Permissible installation height h h ≤ 1000 m a.m.s.l. without power reduction
1000 m a.m.s.l< h ≤ 4000 m a.m.s.l with power reduction

Degree of pollution VDE 0110 part 2 pollution degree 2

Insulation strength Overvoltage category III according to VDE 0110

Packing to DIN 4180

Type of protection IP10
IP20 with terminal covers
IP41 on the heat-sink side for thermal separation (punching)
NEMA 1: Protection against contact

Approvals CE: Low-Voltage Directive
UL508: Industrial Control Equipment
UL508C: Power Conversion Equipment
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3.3 Rated data

3.3.1 Brake units

Type EMB9351-E EMB9352-E

Order no. EMB9351-E EMB9352-E

Supply voltage VN 270 ... 775 V DC

Threshold VZ 1) 375, 725, 765 V DC

Peak current for 60 s 16 A DC 42 A DC

Max. continuous current 25 A DC

Peak braking power PBmax at VZ 375 V DC 3 kW 15 kWPeak braking power PBmax at VZ
725 V DC 11 kW 30 kW

765 V DC 12 kW 32 kW

Continuous braking power PBd at VZ 375 V DC 100 W 9 kWContinuous braking power PBd at VZ
725 V DC

100 W

18 kW

765 V DC 19 kW

Smallest brake resistance RBmin 375 V DC 47 Ω internal 9 Ω ± 10%S a est b a e es sta ce Bmin

725 V DC

te a

18 Ω ± 10%

765 V DC 18 Ω ± 10%

Max. energy WB (min. 20 min break) 50 kWs (external resistor)

Power reduction 40 °C < T < 50 °C: 2%/K
1000 m a.m.s.l. < h < 4000 m a.m.s.l.: 5%/1000 m

Weight 2.6 kg 2.2 kg

1) adjustable (see page 4-20)
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3.3.2 Assignment table for brake resistors

qÜÉ ~ëëáÖåãÉåí ÇÉéÉåÇë çå íÜÉ ãçíçê éçïÉê ~åÇ áë ÉÑÑÉÅíáîÉ ìé
íç íÜÉ áåÇáÅ~íÉÇ äáãáí î~äìÉK

Motor Recommended Lenze brake resistor at Vz= 765 V oder Uz = 725 VMotor
power Order no. R Peak braking power Rated power Thermal capacity

[kW] [[[[ΩΩΩΩ]]]] [kW] [kW] [kW]

< 2.6 ERBD180R300W 180 3.0 0.3 45

< 5.2
ERBD082R600W

82 6.0 0.6 90

< 7.4 ERBD068R800W 68 8.0 0.8 120

< 11 ERBD047R01K2 47 12 1.2 180

< 13.2 ERBD033R02K0 33 17 2.0 300

< 20.3 ERBD022R03K0 22 26 3.0 450

< 30 ERBD018R03K0 18 32.5 3.0 450

qÜÉ êÉëáëíçêë ~êÉ ÇÉëáÖåÉÇ Ñçê ~ ÅóÅäÉ çÑW
D max. 15 s braking at peak braking power

D min. 150 s release time after braking

3.3.3 Fuses and cable cross-sections

Type DC input +UG, -UG, PE

Fuses Cable cross-section

VDE UL mm2 AWG

9351 20 A 20 A K5 2.5 12

9352 50 A 40 A K5 6 1) 10

1) For flexible cables, pin-end connectors must be used

3.4 Dimensions

qÜÉ ÇáãÉåëáçåë ÇÉéÉåÇ çå íÜÉ ãÉÅÜ~åáÅ~ä áåëí~ää~íáçå
EëÉÉ ÅÜ~éíÉê QKNFK
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4 Installation

4.1 Mechanical installation

4.1.1 Important notes

D Use the brake units only as built-in devices!

D Observe free space!
- Allow a free space of 100 mm at the top and at the

bottom.

D Ensure unimpeded ventilation of cooling air and outlet of
exhaust air.

D If the cooling air contains pollutants (dust, flakes, grease,
agressive gases) which may impair the function of the
brake units:
- Take suitable preventive measures , e.g. separate air

duct, installation of filters, regular cleaning, etc.

D Do not exceed the permissible range of the operating
ambient temperature (see chapter 3.2).

D If the brake units are permanently subjected to vibration or
shaking:
- Check whether shock absorbers are necessary.

Danger!

léÉê~íáçå ïáíÜ VPRO Äê~âÉ ÅÜçééÉê ~åÇ ÉñíÉêå~ä Äê~âÉ êÉëáëíçêW

D In the event of failures, brake resistors can become very
hot, they can even burn. E.g. when the following occurs:
- mains overvoltage,
- application-specific overload,
- internal fault.

D Brake resistors must therefore be installed such that the
possibly very high temperatures cannot cause any
damage.
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Possible mounting positions

D In vertical position on the back panel of the control
cabinet, power connections at top
- fixed with attached fixing rails (see chapter4.1.2)
- thermal separation via external heat sink (”push-through

technique”) (see chapter 4.1.3)
- thermal separation via external convection cooler (”Cold

plate” technique) (see chapter 4.1.4)

4.1.2 Standard assembly with fixing rail

a

bd

e
g

b1

k

c

Fig. 4-1 935X dimensions: Standard assembly with fixing rails

Type a b b1 c d e g k

9351 / 9352 52 384 350 26 365 186 6,5 30

All dimensions in mm
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4.1.3 Assembly with thermally separated power
stage (”Push-through technique”)

qÜÉ ÜÉ~í ëáåâë çÑ íÜÉ Äê~âÉ ìåáíë Å~å ~äëç ÄÉ ÉñíÉêå~ääó ãçìåíÉÇ
íç êÉÇìÅÉ íÜÉ ÜÉ~í ÖÉåÉê~íÉÇ áå íÜÉ Åçåíêçä Å~ÄáåÉíKvçì åÉÉÇ ~å
~ëëÉãÄäó Ñê~ãÉ ïáíÜ ëÉ~ä EëÉÉ ^ÅÅÉëëçêáÉëFK
D Distribution of the power loss:

- approx. via separated cooler
- approx. 35% inside the brake unit

D The enclosure of the separated cooler is IP41.

D The rated data is still valid.

Assembly preparation

1. Lay the halves of the assembly frame into the slot provided
at the brake unit.

2. Push the frame halves together until the ends catch.

3. Slip the seal over the heat sink and lay it into the slot
provided.
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Fig. 4-2 935X dimensions: Assembly with thermally separated power stage

[mm] a b b1 c c1 d d1 e f g

9351 / 9352 86,5 386 350 34 69,5 367 162,5 186 92 6,5

Assembly cut-out Z [mm] Height Width

9351 / 9352 350 ± 3 56 ± 3
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4.1.4 Assembly of the 935X-V003 ”Cold plate” variant

4.1.4.1 General

Fields of application

qÜáë î~êá~åí áë ìëÉÇ ã~áåäó Ñçê íÜÉ ÑçääçïáåÖ ~ééäáÅ~íáçåëW

D Application of cooling units without separately driven fan:
- e.g. if the cooling air is so contaminated, that it is not

possible to use separately driven fans, since the
performance as well as the service life would be
reduced.

D High enclosure with thermal separation:
- If thermal separation is required because of the power

efficiency in the control cabinet and the enclosure of the
cooling unit must be higher than IP41.

D Application of controllers directly in the machine with
reduced assembly depth:
- Machine components adopt the cooling function

D The drive concept provides common cooling units (water
cooler, forced-air cooler, etc.) for all controllers.
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4.1.4.2 Demands on the cooler
`ççäÉêëI ïÜáÅÜ Å~å ìëÉ ÇáÑÑÉêÉåí Åççä~åíë E~áêI ï~íÉêI çáäI ÉíÅKF
Å~å Çáëëáé~íÉ íÜÉ éçïÉê äçëë çÑ íÜÉ Äê~âÉ ìåáíK

få ~ÇÇáíáçå íç íÜÉ ÑÉ~íìêÉë êÉèìáêÉÇ Äó íÜÉ ìëÉêI íÜÉ ÑçääçïáåÖ
ÑÉ~íìêÉë ~êÉ áãéçêí~åí Ñçê ë~ÑÉ çéÉê~íáçåW

D Good thermal connection to the cooler
- The contact surface between the external cooler and the

cold plate of the brake unit must be at least twice as
large as the cold plate.

- Surface flatness of the contact surface approx. 0.05
mm.

- Connect cooler and cold plate by means of the provided
screws.

D Observe the thermal resistance Rthmin heatsink (transition
cooler- coolant) according the table.The values are valid
for
- the operation of the brake unit under rated conditions

(see chapter 3.3)
- a maximum temperature of the cold plate of 75 °C,

measuring point:
narrow side of the cold plate at the mid-height of the
controller.

Brake unit Cooling patha e u t

Power to be dissipated PvAR [W] Rthmin heatsink [K/W]

9351-V003 100 0.3

9352-V003 63 0.3
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4.1.4.3 Thermal performance of the whole system
qÜÉ íÜÉêã~ä ÅçåÇáíáçåë çÑ ~ ëóëíÉã ~êÉ áåÑäìÉåÅÉÇ Äó ëÉîÉê~ä
Ñ~ÅíçêëK`çåëáÇÉê íÜÉ ÑçääçïáåÖ éçáåíë Ñçê íÜÉ êáÖÜí ëÉäÉÅíáçå çÑ íÜÉ
Åçåíêçä Å~ÄáåÉí Ñçê óçìê ëóëíÉãW

Ambient temperature of the controller

qÜÉ ê~íÉÇ Ç~í~ ~åÇ íÜÉ ÅçêêÉëéçåÇáåÖ ÇÉê~íáåÖ Ñ~Åíçêë Ñçê ÜáÖÜÉê
íÉãéÉê~íìêÉë ~êÉ ëíáää î~äáÇ Ñçê íÜÉ ~ãÄáÉåí íÉãéÉê~íìêÉ çÑ íÜÉ Äê~âÉ
ìåáíK

Heat generation inside control cabinets

få ~ÇÇáíáçå íç íÜÉ ìåáí äçëëÉëI ïÜáÅÜ ~êÉ íç ÄÉ Çáëëáé~íÉÇ îá~ íÜÉ
ÜÉ~í ëáåâI ÑìêíÜÉê äçëëÉë ãìëí ÄÉ ÅçåëáÇÉêÉÇW
D Losses inside the brake unit

- These losses are generated by the electronics supply,
fans, DC-bus capacitors, etc.

D Losses of the mains and motor components

D Heat dissipation from the external cooling unit to the inside
of the control cabinets
- This portion of the thermal energy depends, among

others, on the type of the cooling unit and the assembly.
- Currently no comments possible.

Thermal distribution to common cooling units/in the
control cabinet

fÑ óçì Ñáí ëÉîÉê~ä ÅçãéçåÉåíë EÅçåíêçääÉêI Äê~âÉ ìåáíëI ÉíÅKFçå çåÉ
Åçããçå ÅççäÉêI áí ãìëí ÄÉ ÉåëìêÉÇ íÜ~í íÜÉ íÉãéÉê~íìêÉ ~í íÜÉ
ÅçäÇ éä~íÉ çÑ É~ÅÜ ëáåÖäÉ ÅçãéçåÉåí ÇçÉë åçí ÉñÅÉÉÇ TR °`K

jÉ~ëìêÉëW
D Ensure minimum free space around the convection cooler.

D Do not install the componenst one on top of the other.

D If necessary, use internal fans to avoid heat concentration
inside the control cabinet.
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4.1.4.4 Assembly of 935X-V003
D Apply the supplied heat-conducting paste before you bolt

the cooler to the cold plate of the brake unit, to reduce the
heat transfer resistance to its minimum.

D The heat-conducting paste which you find in the
accessory kit is enough for an area of approx. 1000 cm2.

Assembly

1. Clean the contact surfaces with ethyl alcohol.

2. Apply the heat-conducting paste thinly with a scraper or
brush.

3. Use the fixing screws 4 x M5 x ?? to bolt the controller to
the heat sink.
- Tightening torque: 3.4 Nm.
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Fig. 4-3 935X-V003 assembly: Control-cabinet assembly

[mm] a b b1 c d e g

9351-V003
9352-V003

52 381 350 34 367 104 6.5
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4.2 Electrical installation

4.2.1 Operator’s safety

Danger!

D After mains voltage connection, the power terminals
+UG, -UG and RB1, RB2 remain live for up to three
minutes.

D S1, S2 and S3 are live!
- Wait for at least 3 minutes before you change the switch

position.

D In braking operation, the DC-bus voltage is also available
after mains switch-off:
- To avoid energy being fed in the DC-bus circuit, all

controllers of the group must be inhibited.
- Please note that the drive system coasts after setting

controller inhibit.

D Defective fuses preconnected in the DC-bus circuit must
only be replaced with the prescribed type when no voltage
is applied.
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4.2.2 Protection of the brake unit

Stop!

qÜÉ Äê~âÉ ìåáíë Åçåí~áå ÉäÉÅíêçëí~íáÅ~ääó ëÉåëáíáîÉ ÅçãéçåÉåíëK
D Prior to assembly and service operations, the personnel

must be free of electrostatic charge:
- They can discharge themselves by touching the PE

fixing screw or another grounded metal part in the
control cabinet.

D In case of condensation, connect the brake unit to mains
voltage only after the visible humidity has evaporated.

4.2.3 Specification of used cables

D The cables used must comply with the required approvals
of the application (e.g. UL, see chapter 3.3.3).

D The prescribed minimum cross-sections of PE conductors
must be maintained in all cases. The cross-section of the
PE conductor must be at least as large as the
cross-section of the power connections (VDE 0160).

D The screening quality of a cable is determined by
- a good screen connection
- a low screen resistance

Use only screens with tin-plated or nickel-plated copper
braid!
Screens of steel braid are not suitable.

- the degree of coverage of the screen braid:
at least 70% to 80% with a coverage angle of 90°

Note!
The screens are only required to comply with existing
standards (e.g. VDE 0160, EN 50178).
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4.3 Connection

Preparation

D Remove the cover of the power connections.

D Remove the cover of the control connections.

4.3.1 Power connection

D All indications about cable cross-sections are
recommendations and refer to the application:
- in control cabinets and machines
- in cable ducts
- at a max. ambient temperature +40 °C

D The cables between brake unit and controller must not be
longer than max. 2 m.
- For cable lengths ≤ 0.5 m it is possible to use

unscreened single cores.

D For a radio interference suppression of the drive system
(limit-value class A or B to DIN 55011), cable screening is
required.
- Always lay the screens at both ends.

D The compliance with other standards (e.g.: VDE 0113, VDE
0289, etc.) remains the responsibility of the user.

4.3.2 Permissible cable lengths

cçê íêçìÄäÉJÑêÉÉ çéÉê~íáçå çÑ íÜÉ VPRM Äê~âÉ ìåáíëI éäÉ~ëÉ çÄëÉêîÉ
íÜÉëÉ áåëí~ää~íáçå áåëíêìÅíáçåëW

Cable 9351 brake module 9352 brake chopper

controller ⇔ 935X 2 m (low-inductance cable guidance, i.e. bundle cables!)

935X ⇔ External brake resi-
stor

- (internal brake resistor) 8 m

Synchronisation cable
between 935X
(only in parallel operation)

2 m
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Fig. 4-4 Diagram example for parallel operation
93XX Controller of the 9300 series
822X/824X Controller of the 8220 or 8240 series
Z1 Brake chopper 1 = master
Z2 ... Zx Brake chopper 2 ... x = slave 2 ... slave x
RB1, RB2, RBx External brake resistors
L0 Cable length controller ⇔ central point
L1x Cable length central point ⇔ brake unit
L2x Synchronisation cable length in parallel operation
L3x Cable length brake chopper ⇔ brake resistor
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4.3.3 Fuses

D Fuses in UL-conform plant must have a UL approval.

D The rated voltage of the fuses must be selected according
to the DC-bus voltage.

D The application of DC-bus fuses is a recommendation.
- If you use DC-bus fuses, they must meet the

specifications stated in chapter 3.3.3.

D The compliance with other standards (e.g.: VDE 0113, VDE
0289, etc.) remains the responsibility of the user.

Connection

D The cables for the supply module (934X), the controller
(93XX) and other brake units (935X) must be connected in
DC-bus connection to the terminals +UG, -UG at the top
of the brake unit and the controller.

D Observe tightening torques:

Terminals 0.5 ... 0.6 NmTerminals 0.5 ... 0.6 Nm
4.4 ... 5.3 lbin

PE connection 3.4 NmPE connection 3.4 Nm
30 lbin

cçê ëÅêÉÉåÉÇ Å~ÄäÉëW

D Connect the screen correctly (required parts in the
accessory kit):
- Screw the screen sheet on the fixing brakets.
- Fix screen using cable lugs. Do not use the screen for

strain relief!
- PE is connected via fixing brackets.
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4.3.4 Connection of temperature monitoring

Danger!

D Always connect temperature monitoring.

D The temperature monitoring is required to ensure safe
switch-off in the event of a failure.

`çååÉÅí íÜÉ íÉãéÉê~íìêÉ ëïáíÅÜÉë çÑ íÜÉ ÉñíÉêå~ä Äê~âÉ êÉëáëíçêë
çê íÜÉ VPRN Äê~âÉ ãçÇìäÉ íç íÜÉ ãçåáíçêáåÖ ÅáêÅìáí ëç íÜ~íI áå íÜÉ
ÉîÉåí çÑ íÜÉ ~Åíáî~íáçå çÑ íÉãéÉê~íìêÉ ãçåáíçêáåÖ

D all controllers connected to the brake units of which the
temperature monitoring has been activated, are
disconnected from the mains.

D these controllers are inhibited.

mêçéçë~äëW pÉÉ ÅáêÅìáí Çá~Öê~ãëI ÅÜ~éíÉê QKPKR ... QKPKUK
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4.3.5 9351 brake module at 822X controller

Fig. 4-5 Connection of 9351 brake module to 822X controller
Z1: Brake module
Z2: Controller
Z3: Mains choke
K1: Mains contactor
F1 ... F3: Mains fuses
F4, F5 DC-bus fuses (recommendation)

Factory setting

Mains voltage [Vrms] 230 400 ... 460 480

Threshold [V] 375 725 765

Switch position S1 OFF ON ON

Switch position S2 OFF OFF ON
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4.3.6 9352 brake chopper at 822X controller

Fig. 4-6 Connection of 9352 brake chopper to 822X
controller Z1: Brake chopper
Z2: Controller
Z3: Mains choke
Z4: Brake resistor
K1: Mains contactor
F1 ... F3: Mains fuses
F4, F5 DC-bus fuses (recommendation)

Factory setting

Mains voltage [Vrms] 230 400 ... 460 480

Threshold [V] 375 725 765

Switch position S1 OFF ON ON

Switch position S2 OFF OFF ON
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4.3.7 9351 brake module to 93XX controller

Fig. 4-7 Connection of 9351 brake module to 93XX controller
Z1: Brake module
Z2: Controller
Z3: Mains choke
K1: Mains contactor
F1 ... F3: Mains fuses
F4, F5 DC-bus fuses (recommendation)

Factory setting

Mains voltage [Vrms] 230 400 ... 460 480

Threshold [V] 375 725 765

Switch position S1 OFF ON ON

Switch position S2 OFF OFF ON
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4.3.8 9352 brake chopper to 93XX controller

Fig. 4-8 Connection of 9352 brake chopper to 93XX controller
Z1: Brake chopper
Z2: Controller
Z3: Mains choke
Z4: Brake resistor
K1: Mains contactor
F1 ... F3: Mains fuses
F4, F5 DC-bus fuses (recommendation)

Factory setting

Mains voltage [Vrms] 230 400 ... 460 480

Threshold [V] 375 725 765

Switch position S1 OFF ON ON

Switch position S2 OFF OFF ON



Installation

4-20 VPRM_^MOMO

4.3.9 Threshold adjustment

Danger!

D S1, S2 and S3 are live!

D Wait for at least 3 minutes before you change the switch
position.

Important notes

qÜÉ íÜêÉëÜçäÇ çÑ íÜÉ Äê~âÉ ìåáí áë íÜÉ îçäí~ÖÉ áå íÜÉ a`Äìë ~íïÜáÅÜ
íÜÉ Äê~âÉ êÉëáëíçê áë ~Åíáî~íÉÇK

D The threshold depends on the mains voltage.
- The threshold can be adapted to the mains voltage of

the controller via the switches S1 and S2.
- S1 and S2 are next to the control terminals E1, E2 and

A1, A2 (see fold-out page).

D The same threshold must be set for all brake units
connected in parallel in the DC-bus connection.

Setting

1. Switch the controller free of potential and wait for
3 minutes until the capacitors of the DC-bus circuit are
discharged.

2. Remove the terminal cover of the control terminals (above)
from the brake unit.

3. Set the switches S1 and S2 according to the following
table:

Factory setting

Mains voltage [Veff] 230 400 ... 460 480

Threshold [V] 375 725 765

Switch position S1 OFF ON ON

Switch position S2 OFF OFF ON

4. Push the terminal cover back on the brake unit until you
hear it snap in.
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4.4 Parallel connection of brake units

Danger!

D S1, S2 and S3 are live!

D Wait for at least 3 minutes before you change the switch
position.

qÜÉ VPRu Äê~âÉ ìåáíë Å~å ÄÉ ÅçååÉÅíÉÇ áå ~åó é~ê~ääÉä ÅçååÉÅíáçå
áÑ ~ ëáåÖäÉ Äê~âÉ ìåáí Å~ååçí ÅçãéäÉíÉäó ÅçåîÉêí íÜÉ ÖÉåÉê~íÉÇ
Äê~âÉ éçïÉêK

Important notes

D Each brake unit must be connected in parallel to the
terminals +UG and -UG of the controller.
- With a total length of ≤ 0.5 m screening is not necessary.

D Connect a brake resistor to the terminals RB1 and RB2 of
each 9352 brake chopper.

D The contacts (normally-closed contacts) of the
temperature monitoring of the brake resistors must be
connected in series.

D Do not set a resistance below the minimum resistance
indicated in the technical data of the brake units - even
with parallel connection of brake resistors
(see chapter 3.3).

D The wiring of the brake resistors connected in parallel
must ensure a simultaneous switching on and switching
off. Otherwise, the brake power will not be distributed
correctly to the connected brake resistors.



Installation

4-22 VPRM_^MOMO

Stop!

`çêêÉÅí ëóåÅÜêçåáò~íáçå çÑ Äê~âÉ ìåáíë ÅçååÉÅíÉÇ áå é~ê~ääÉäW
D Set the threshold of all brake units to the same value

(see chapter 4.3.9).

D Correct connection of synchronization interfaces
- Output: A1, A2 / Input E1, E2; (see fold-out page)
- Total lengths of ≤ 0.5 m need not be screened.

D Configuration of the brake units as master and slave via
switch S3:
- The configuration of the first brake unit of the group

must be set as master (S3 = OFF).
- The other brake units must be structured as slaves (S3 =

ON).
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Fig. 4-9 Parallel connection of brake units, Example with 9352
Z1: Brake chopper 1 = Master (S3 = OFF)
Z2: Brake chopper 2 = Slave (S3 = ON)
Zx: Brake chopper x = Slave (S3 = ON)
Z3: Mains choke
Z6 Controller
Z11, Z12, Z1x..: External brake resistors
K1: Mains contactor
F1 ... F3: Mains fuses
F4 ... F11 DC-bus fuses (recommendation)
X1 Terminal strip in control cabinet

Danger!
The outputs of the synchronization interfaces are live. Use only
suitable insulated cables for wiring.
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5 Commissioning

Stop!

mêáçê íç áåáíá~ä ëïáíÅÜJçåI ÅÜÉÅâ ïÜÉíÜÉê

D the terminals +UG and -UG are connected correctly.
- If +UG and -UGare reversed, brake units and all

connected components could be destroyed.

D the thresholds of the brake units(s) are set similarly via the
switches S1 and S2 for the whole drive system.
- Setting of the thresholds: see chapter 4.3.9.

D the configuration of the brake units connected in parallel is
set correctly via S3.
- The first brake unit as master (S3 = OFF).
- All other brake units as slaves (S3 = ON).

Display of the operating state

qÜÉ íïç ibaë ~í íÜÉ Äê~âÉ ìåáí áåÇáÅ~íÉ íÜÉ çéÉê~íáåÖ ëí~íÉW

LED display Operating state

green yellow

off off No voltage supplied to brake unit, not ready for operation

on off Voltage supplied to brake unit, ready for operation

on on Brake unit in braking operation, energy conversion in brake resistor.
The light intensity of the yellow LED is very low for small braking power, short
braking times or operation with a threshold of 375 V.
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Operating information

Note!

qÜÉ ÇÉÅÉäÉê~íáçå íáãÉ çÑ íÜÉ ÇêáîÉ ïáää ÄÉ éêçäçåÖÉÇ áÑ íÜÉ ÑÉÉÇÄ~Åâ
éçïÉê áë ÜáÖÜÉê íÜ~å íÜÉ éÉ~â Äê~âÉ éçïÉê çÑ íÜÉ ~ëëáÖåÉÇ Äê~âÉ
êÉëáëíçêK
få íÜáë Å~ëÉI íÜÉ ÅçåíêçääÉê ëÉíë éìäëÉ áåÜáÄáí ~åÇ áåÇáÅ~íÉë
łçîÉêîçäí~ÖÉ“K oÉãÉÇó íç ÉåëìêÉ ~å ìåáåíÉêêìéíÉÇ ÇÉÅÉäÉê~íáçå
ïáíÜ ~ ëíÉ~Çó Äê~âÉ íçêèìÉW

D Prolong the deceleration time Tif or the QSP ramp at the
controller.

çê
D If permissible, use a low-resistance brake resistor.
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6 Troubleshooting and fault elimination
Fault Cause Remedy

Green LED is not on No voltage at terminals +UG, -UG D Switch on the mains
D Connect the brake unit to the ter-
minals +UG, -UG of the controller

Controller sets pulse inhibit during
braking and indicates overvoltage

D Yellow LED is not on The brake unit is not connected to
the terminals +UG, -UG of the con-
troller

Connect the brake unit to the termi-
nals +UG, -UG of the controller

Wrong setting of the threshold (swit-
ches S1, S2)

Adapt the thresholds of the brake
unit and the controller to the mains
voltage (see chapter 4.3.9,
page 4-20)

D Yellow LED is on Brake resistor is not connected Connect brake resistor

Brake resistance too high Use low-resistance brake resistor (if
permissible), or connect several
brake units in parallel

Unequal heating of the brake resistor
during parallel operation of several
brake units

Brake units connected in parallel
must not be connected to the termi-
nals +UG, -UGof the controller(s)

Connect the brake unit to the termi-
nals +UG, -UG of the controller(s)

Brake resistor is not connected Connect brake resistor

Synchronization is not connected Connect the synchronization
(see chapter 4.4, page 4-21)

Different setting of the thresholds of
the brake units connected in parallel
(switches S1, S2)

Adapt the thresholds of the brake
unit and the controller to the mains
voltage (see chapter 4.3.9,
page 4-20)

Configuration of the brake units as
master/slave not correct

Correct the configuration (see chap-
ter 4.4, page 4-21)

Yellow LED permanently on, the
brake resistor is overheated

Wrong setting of the threshold(s) of
the brake unit(s) (switches S1, S2)

Adapt the thresholds of the brake
unit and the controller to the mains
voltage (see chapter 4.3.9,
page 4-20)

Brake resistor overheated Wrong selection of brake resistor D Select a resistor matching your
drive.

D For 9351:
- Maybe use 9352.

Wrong setting of the threshold of the
brake unit (switches S1, S2)

Adapt the thresholds of the brake
unit and the controller to the mains
voltage (see chapter 4.3.9,
page 4-20)
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7 Supplement

7.1 Accessories

7.1.1 Brake resistors

#

�

$
%&

�

'

Fig. 8-1 Resistor modules with integrated temperature monitoring
(50 to 200 W)

Resistance Rated power Order no. a b c d e g k

[Ω] [W] [mm] [mm] [mm] [mm] [mm] [mm] [mm]

470 50 ERBM470R050W 60 240 50 225 60 5 7.5

470 100 ERBM470R100W 70 240 50 225 60 5 7.5

200 100 ERBM200R100W 80 160 70 145 95 5 7.5

370 150 ERBM370R150W 80 240 70 225 95 5 7.5

100 150 ERBM100R150W 80 240 70 225 95 5 7.5

240 200 ERBM240R200W 80 340 70 325 70 5 7.5

82 200 ERBM082R200W 80 340 70 325 70 5 7.5
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c

a
f

d
e

b

g

Fig. 8-2 Grid-protected wire resistors with integrated temperature monitoring

Resistance Rated power Order no. a b c d e f g

Ω W mm mm mm mm mm mm mm

180 300 ERBD180R300W 440 89 354 64 115 326 6.5

100
600

ERBD100R600W
640 89 554 64 115 526 6 5

82
600

ERBD082R600W
640 89 554 64 115 526 6.5

68 800 ERBD068R800W 540 177 454 150 115 426 13

47 1200 ERBD047R01K2 640 177 554 150 115 526 13

33 2000 ERBD033R02K0 640 265 554 240 115 526 13

22
3000

ERBD022R03K0
740 177 654 150 229 626 13

18
3000

ERBD018R03K0
740 177 654 150 229 626 13
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7.2 Glossary

Term Meaning
Controller General name for servo drives (93XX), frequency inverters (82XX, 86XX) and DC

drives (48XX, 49XX)
Icon Sign or symbol with an unambiguous message.
IMP Pulse inhibit
Peak braking power Maximum power which can be converted into heat by a resistor
RB Brake resistor
RFR Controller enable
Still existing hazards Hazards which cannot be eliminated by design
Use D As instructed:

- Appropriate use of the machine according to the manufacturer’s information
or to common use because of its design and function.

D Inappropriate:
- Any other use which is not instructed.

PTC PTC thermistor (PTC: positive temperature coefficient)
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7.3 Index

A
^ÅÅÉëëçêáÉëI TJN

^ééäáÅ~íáçå ÅçåÇáíáçåëI OJO

B
_ê~âÉ êÉëáëíçêëI TJN

_ê~âÉ ìåáíI NJNI NJO
m~ê~ääÉä ÅçååÉÅíáçåI QJON
ëóåÅÜêçåáëÉI QJON

C
`~ÄäÉ ÅêçëëJëÉÅíáçåëI OJQ

`~ÄäÉ äÉåÖíÜëI éÉêãáëëáÄäÉI
QJNO

`çäÇ éä~íÉI s~êá~åíI QJR

`çããáëëáçåáåÖI RJN

`çååÉÅíáçåI QJNO
qÉãéÉê~íìêÉ ãçåáíçêáåÖI
QJNR

`çåíêçääÉêI NJN
^ééäáÅ~íáçå ~ë ÇáêÉÅíÉÇI NJP
i~ÄÉääáåÖI NJO

D
aáëéä~ó
ibaI RJN
ibaJI RJN
léÉê~íáåÖ ëí~íÉI RJN

F
c~Åíçêó ëÉííáåÖI pïáíÅÜ pNLpOI
QJOM

c~ìäí Éäáãáå~íáçåI SJN

cìëÉëI OJQI QJNQ

G
däçëë~êó
páÉÜÉ ~ìÅÜ qÉêãáåçäçÖó
qÉêãI TJP

I
fåëí~ää~íáçåI QJN
ÉäÉÅíêáÅ~äI QJNM
ãÉÅÜ~åáÅ~äI QJN

L
ibaI RJN
páÉÜÉ ~ìÅÜ çå ÑçäÇJçìí é~ÖÉ

iÉÖ~ä êÉÖìä~íáçåëI NJQ
iá~ÄáäáíóI NJQ

M
j~ëíÉêLëä~îÉI QJON

O
léÉê~íáåÖ áåÑçêã~íáçåI RJO

léÉê~íáåÖ ëí~íÉI aáëéä~óI RJN
léÉê~íáåÖ íÜêÉëÜçäÇK páÉÜÉ
qÜêÉëÜçäÇ

léÉê~íçêI OJN

P
m~ê~ääÉä ÅçååÉÅíáçåI QJON
mÉêãáëëáÄäÉ Å~ÄäÉ äÉåÖíÜëI QJNO

mÉêëçååÉäI nì~äáÑáÉÇI OJN

mìëÜJíÜêçìÖÜ íÉÅÜåáèìÉI QJP

R
o~íÉÇ Ç~í~I OJP
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S
p~ÑÉíó áåÑçêã~íáçå
ÖÉåÉê~äI OJO
i~óçìí çÑ íÜÉI OJP

pÅçéÉ çÑ ëìééäóI NJO
péÉÅáÑáÅ~íáçå çÑ ìëÉÇ Å~ÄäÉëI
QJNN

pìééäÉãÉåíI TJN
pïáíÅÜI pNLpOI j~áåë îçäí~ÖÉI
QJOM

pïáíÅÜ pNLpOK páÉÜÉ çå Ñä~≈Jçìí
é~ÖÉ

póåÅÜêçåáò~íáçåI QJON
póåÅÜêçåáò~íáçå áåíÉêÑ~ÅÉI QJON
páÉÜÉ ~ìÅÜ çå Ñä~éJçìí é~ÖÉ

T
qÉÅÜåáÅ~ä Ç~í~I OJN
cÉ~íìêÉëI OJN
dÉåÉê~ä Ç~í~L^ééäáÅ~íáçå
ÅçåÇáíáçåëI OJO

o~íÉÇ Ç~í~I OJP
qÉãéÉê~íìêÉ ãçåáíçêáåÖI `çåJ
åÉÅíáçåI QJNR

qÉêãáåçäçÖóI TJP
qÉêãáåçäçÖó ÇÉÑáåáíáçåëI NJN
qÜÉêã~ä ëÉé~ê~íáçåI QJP
qÜêÉëÜçäÇI QJOM
qêáééáåÖ íÜêÉëÜçäÇK páÉÜÉ qÜêÉëJ
ÜçäÇ

qêçìÄäÉëÜççíáåÖI SJN

V
s~êá~åí
VPRuJsMMPI QJU
`çäÇ éä~íÉI QJR

W
t~êê~åíóI NJQ
t~ëíÉ Çáëéçë~äI NJR
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