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System Presentation

1 System Presentation

1.1 Introduction
1.1.1 Rexroth IndraDrive Mi

Rexroth IndraDrive Mi is an innovative system solution within the Rexroth
IndraDrive platform with

° Distributed servo drives KSM

= Synchronous servo motors (on the basis of Rexroth IndraDyn S) with
integrated inverters and control sections

e  Distributed drive controllers KMS
= Very compact inverters with control sections

11.2 Features
Distributed Servo Drive KSM

Distributed servo drive KSM Electronic control system KCU
— Shaft with shaft sealing ring Can be combined with
— 4 Sizes (041, 061, 071, 076) Rexroth IndraDrive M and
— 1 Electronic drive system for all KSM Rexroth IndraDrive C
1 Hybrid cable for power and communication
Single- and multi-turn absolute encoder Easy connection of
Optional holding brake KSM to KCU
Integr. Motion Logic acc. to IEC 61131-3
SERCOS Minimum of cabling

Degree of protection IP65 required due to hybrid cable

Integrated fuses

HCS
HMV KCU seRrcos

1)

L/
L/

[
[

il

Up to 20 KSM in one string of drives DAQ00216v01_en FH11

Fig.1-1: Rexroth IndraDrive Mi With KSM — Features



Courtesy of CMA/Flodyne/Hydradyne = Motion Control = Hydraulic = Pneumatic = Electrical = Mechanical = (800) 426-5480 = www.cmafh.com

10/179 Bosch Rexroth AG

DOK-INDRV*-KCU+KSM****-PR04-EN-P

Rexroth IndraDrive Mi Drive Systems With KCU01, KSM01, KMSO01

System Presentation

Distributed Drive Controller KMS

Distributed drive controller KMS

— Electronic system of drive
— 1 Hybrid cable for power and communication
HIPERFACE® encoder evaluation (optional)
Integr. Motion Logic according to IEC 61131-3
SERCOS

Degree of protection IP65

Electronic control system KCU

Can be combined with
Rexroth IndraDrive M and
Rexroth IndraDrive C

Easy connection of
KMS to KCU

Minimum of cabling
required due to hybrid cable

Integrated fuses

HCS

HMV KCU sercos
L/ J
L
g

Up to 20 KMS in one string of drives

DAOD0296v01_en.FH11

Fig.1-2: Rexroth IndraDrive Mi With KMS — Features

Combination of KSM and KMS

In a Rexroth IndraDrive Mi drive system, it is possible to combine distributed
servo motors KSM and distributed drive controllers KMS.
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HCS
HMV KCU sercos

= a5

(@

A
DA000298v01_nn.fh11
A Up to 20 KSM/KMS in one string of drives
Fig. 1-3: Rexroth IndraDrive Mi With KSM and KMS

Differences to Rexroth IndraDrive and Rexroth IndraDyn

In the following points, the system solution Rexroth IndraDrive Mi differs from
a standard solution with Rexroth IndraDrive and Rexroth IndraDyn:

e  KSM: Limited performance levels and exclusively available on the basis
of Rexroth IndraDyn S, i.e. no linear and kit motors

e KMS: Limited performance levels; can exclusively be used to operate
Rexroth IndraDyn S motors

e  Exclusively SERCOS interface as master communication

1.2 Drive System Rexroth IndraDrive Mi

1.2.1 Components
General Information

A Rexroth IndraDrive Mi drive system consists of the following components:
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Distributed Servo Drive KSM

Distributed Drive Controller KMS

Hybrid Cable RKH

Electronic Control System KCU

DOK-INDRV*-KCU+KSM****-PR04-EN-P
Rexroth IndraDrive Mi Drive Systems With KCU01, KSM01, KMSO01

[e o]

DGO000281v01_nn.FH1

1 Distributed servo drive KSM; 1a: Basic motor; 1b: Electronic system of
drive (power section and control section)

Terminal connector RHS (to close the SERCOS ring)

Hybrid cable RKH (for power and communication)

Electronic control system KCU (power supply and signal conversion)
Distributed drive controller KMS

Motor

Fig.1-4. Components

The distributed servo drive KSM consists of 2 parts:
e  Servo motor (on the basis of Rexroth IndraDyn S)
o Electronic system of drive, consisting of control section and power section

O WN

The distributed drive controller KMS consists of a control section and a power
section.

The hybrid cable RKH replaces the following individual cables:

®  Motor power cable

o Encoder cable

e  Control voltage and signal exchange cable

e SERCOS cable

The hybrid cable is supplied in ready-made form with connectors.
The electronic control system KCU

®  supplies power to the distributed servo drives KSM and distributed drive
controllers KMS (from the DC bus connection to an HMV supply unit or
HCS converter)

e with integrated fuses protects the hybrid cable RKH against electric over-
load
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e allows communication between the higher-level control unit and the dis-
tributed servo drives KSM

See section "Type Code"

e  Electronic Control System KCU
e  Distributed Servo Drive KSM

e  Distributed Drive Controller KMS

Firmware
Firmware required to operate a Rexroth IndraDrive Mi drive system:
Product Size,
Line length Other features Supported as of firmware version
KSM01.2B |-| 041C |- - MPB-04V20
-| 061C |-
-| o71C |-
-| 076C |-
Fig.1-5: Required Firmware Versions for Distributed Servo Drives
Product Features Supported as of firmware
Line version
KMSO01 B-A018-P-D7-SE-ENH-NN-NN MPB-06VRS
B-A018-P-D7-SE-NNN-NN-NN
Fig.1-6: Required Firmware Version for Distributed Drive Controllers

System Structure

The supply unit which is used significantly defines the system structure.
Possible supply units:
e  Rexroth IndraDrive supply unit HMV01.1E/R or HMV02.1R

e  Rexroth IndraDrive converter HCS02.1 or HCS03.1 (makes sense if an-
other axis is required)

I

The figure below shows a Rexroth IndraDrive Mi drive system which
contains distributed servo drives KSM. This system structure also
applies to Rexroth IndraDrive Mi drive systems with distributed drive
controllers KMS.
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Drive System
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Rexroth IndraDrive Mi With HMV01 Supply Unit:

L1
L2 oo
L3 s
© o

SERCOS

HMV HMS

HMD |

AN

———x I:‘I
T 1 il

el

722

HNF

Wsenedetinviiedite it
[N
~
<

2

(.
Q;,\\\\\\\\\\\\\\\\

k2

—_—

P//////////////////////%
2

AN

HNL
I
RHS -
S) Z
24V 24V supply
DST Transformer (optional)
F Fuses
HMD, HMS Inverter (optional)
HMVO01 Supply unit
HNF Mains filter
HNL Mains choke
K1 Mains contactor (only for supply units without integrated mains contac-
tor, e.g. HMV01.1R-W0120)
KCU Electronic control system
KSM Distributed servo drive
MSK Servo motor (optional)
RHS Terminal connector
RKG Encoder cable (optional)
RKH Hybrid cable
RKL Motor cable (optional)
X14 Mains synchronization (only with regenerative HMVs)
X3.2 Connection of hybrid cable RKH at first KSM
Fig.1-7: Drive System Rexroth IndraDrive Mi With HMVO1

For other figures showing Rexroth IndraDrive Mi drive systems, see index entry
"Drive system —» Connection diagram".
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1.24 Overview of Functions
Firmware Functions (Functional Packages)

ISy For the available firmware functions, see chapter "Functional Pack-
ages" in the Functional Description of the firmware used.

Hardware-related functional restrictions as compared to drive controllers with
CSB and CSH control sections:

®  No safety technology

® No analog inputs or outputs

® No digital and analog I/O extensions

® No additional encoder evaluations or encoder emulations

1.3 Type Code
1.3.1 Introduction

The type code is the basis of each purchase order of a Rexroth product.
It unequivocally describes all variants which can be supplied:

e  Distributed servo drive KSM

e  Distributed drive controller KMS

e  Electronic control system KCU

e  Firmware MPB (observe the allowed firmware versions; see index entry
"Firmware - KSM or KMS")

Notes on Product Selection  For product selection and purchase order, take the following aspects into ac-
count:

®  Observe detailed information and instructions in the chapters "Technical
Data of the Components" and "Notes on Project Planning"

e Before placing a purchase order, have our sales representative check
whether individual options are available

= The figure illustrates the basic structure of the type code. Our sales
representative will help you with the current status of available ver-
sions.
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1.3.2 Distributed Servo Drive KSM

Type Code
Abbrev. | [ 1 | | | | | ] | T 3 | l 4
| _column 1}23[4515739012 l4|55?|3901234567390123_456_7890
Example:|k|SIM[0]1]. [2[8[-|o[s[1]c[-[3]5 - [1]- [H[P|o[ -|S[E[- [NIN[- [Dl7 - INin]- [F
Product |
KSM ....... = KSM
Line
i [ ettt ol ol =0
Design
Performance
Basie.iiiiviiieiiiniswei =B
Size
041 ... ... e =04
061 ... ..., =081
B Vivssnsanmnnvinvnyysnii: B O]
076 . iiiiiiiinaviiiiie. .. =076
Length
041, 061, 071,006 < ooy mg
Winding
041C . e .. =42
RBT1C i msrssse sy iyvnns B oy 51
BPIL sunvaainsssssssmmmmrnnasess-e: B89
BFEG s vy cisssrmsussswn =35
Cooling mode
MNatural convection ........................=N
Encoder
Optical encoder, singleturn Hiperface,
with 128 increments . v =81
Optical encoder, mull|lurn absolute Hlperface
with 128 increments. ... .....oiiiniiii i =M
Electrical connection
Connector, hybrid. . . ........ ... ... i . =H
Shaft
Plain shaft with shaft sealing ring. . ]
Shaft with keyway per DIN 6885-1 wulh qhaﬁ eeallng rlng =P
Holding brake
Without holding brake. =0
Holding brake, DC 24 V, electncally released =2
Master communication
SERCOS 2 (RSE422) . cvrvpavuamim s vmmrmsssrrnre s assase s SI8E
Safety option (X41)
Without safetytechnology. . .. ......... ... . i =NN
Connecting voltage
DG TN iiiimimims s 85 0 R R R R e =D7
Other design
Momie: s e R I AR R e e e =NN
Firmware
Denotes that firmware must be ordered as separate subposition Civieaee = FW
Standard reference
Standard Edition Title
DIM 6885-1 1968-08 Drive Type Fastenings without Taper Action; Parallel Keys, Keyways, Deep Pattern
DTO00052v01_en.FH1"
Fig.1-8: Type Code KSM
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Explanation of the Type Code

Abbrev. column12345678

Abbrev. column 10 11 12

Abbrev. column 13

Abbrev. column 15 16

Abbrev. column 17

Abbrev. column 19 20

Abbrev. column 22

Abbrev. column 23

The type code has the following basic structure:

®  Product
KSM Designation of the line
e Size

The size defines important mechanical dimensions. In addition, the rotor inertia
is distinguished in column 11.

Abbrev. column <12> : 1 Rotor inertia reduced

6 Rotor inertia normal

e Length

Within one line, increasing length is graded by code letters in alphabetic order.
e  Winding

The two-digit sequence of numerals, multiplied by 100, makes the rated speed
applying to the corresponding winding variant.

e  Cooling mode
N: Natural convection
° Motor encoder

Distributed servo drives KSM have been equipped with an integrated encoder
system. To control the motor speed or position the motor, the servo drive needs
information on the current motor position.

Option | Encoder type

S1 Optical encoder single-turn, position detection absolute over 1 motor rev-
olution with a resolution of 128 x 23 pieces of information per revolution

M1 Optical encoder multi-turn, position detection absolute over 4096 motor
revolutions with a resolution of 128 x 2'3 pieces of information per revolu-
tion

Fig. 1-9: Motor Encoder

e  Connection system
Connection for hybrid cable RKH
e  Shaft

To connect the machine elements to be driven to the motor shafts, there are
the following options.

Option | Design Detail
G Plain shaft With centering hole on the end face with
. thread "DS" according to DIN 332, part 2,
1)
P Shaft with keyway edition 05.83

1) Keyway according to DIN 6885, sheet 1, edition 08.68 (for details see dimensional
drawing!)

Fig.1-10: KSM Output Shafts

I Distributed servo drives KSM are balanced with the complete key.
The corresponding key is not part of the scope of supply.

e  Holding brake
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Abbrev. column 24

Abbrev. column 26 27

Abbrev. column 29 30

Abbrev. column 32 33

Abbrev. column 35 36

Abbrev. column 38 39

DOK-INDRV*-KCU+KSM****-PR04-EN-P
Rexroth IndraDrive Mi Drive Systems With KCU01, KSM01, KMSO01

Distributed servo drives KSM can be optionally supplied with electrically re-
leased holding brakes.

Option | Holding brakes

0 Without holding brake

2 With holding brake For holding torques, see individual data
sheets.
Fig.1-11: KSM Holding Brakes
= The holding brake is not suited for personal protection or as a serv-

ice brake! Observe the installation and safety instructions for the
holding brakes!

®  Master communication
SE: SERCOS (RS422)

e  Safety option (X41)
NN: None

e  Connecting voltage
D7: DC 750V

e  Other design

NN: None

®  Firmware

FW: Firmware must be ordered as separate subposition
e  Standard reference

The item "Standard reference" refers to standards cited in the type code (e.g.
DIN, EN, ISO) or INN... reference factory standards. The type code lists the
edition valid at the point of time the type code is issued.
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1.3.3 Distributed Drive Controller KMS
Type Code

Abbrev.
column 1

2 5 112|3]4|5|6
Example:| KIM|S|0[1]. |2

w
{|> o~
(o]
U
|| O |~
\‘
|(nc>|\)
m
m
pd
T
|| Z [~
[|Z |
[|Z o w

Product
KMS ....... = KMS

Line

Cooling mode
Natural convection
(heat sink isoutside). .......... =A

Maximum current

DC-bus nominal voltage
DC 750 V. ... = D7

Master communication
SERCOS interface (RS422) . ...................... =SE

Encoder interface
Encoder Hiperface® ... ... ... ... . ... ... ... ... ... ... = ENH
None (without holding brake control). . . ................... = NNN

Safety option
NONE . = NN

Other design
NONE . .. e =NN

Firmware
Denotes that firmware must be ordered as separate subposition. . ................ =FW

Standard reference
Standard Edition Title
DIN EN 60529 2000-09 Degree of Protection (IP-Code) DT000062v01_en.FH11

Fig.1-12: Type Code KMS
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1.34 Electronic Control System KCU
Type Code

Abbrev.
column 1

2 5
Example:|K|IC|U|0[1]. |2

N
N
w
N
)]
0]
~
o]
©
o

prd
|| ® o~
m
»
m
*
o
N
(8, ]
[|Z]=

Product
KCU ....... =KCU

Configuration option
Fixed configuration. ... ...... =N

Master communication (Input)
SERCOS2 (LWL) ............. =SE

Master communication (Output)
SERCOS2(RS422)................. = SE*

DC Protection
Nominalcurrent: 25A. . ... ... ... .. ... . ... ... =025

Safety option
Without safetyoption. . ........ ... ... ... ... ... ..... =NN

Control panel
Standard controlpanel ............... ... ... ... ... .. ... ... =S

Other design
NONE . . = NN

Firmware
Without Firmware . . ... . ... =NW

DT000053v01_en.FH11

Fig.1-13: Type Code KCU
1.3.5 Firmware

Type code: See Functional Description of firmware
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1.4 About This Documentation
1.4.1 Document Structure
Chapter |Title Contents
1 System Presentation General information
2 Important Directions for Use
3 Safety Instructions
4 General Specification of the Components Product description
5 Technical Data of the Components (for those doing project planning)
6 Connection Points
7 Notes on Project Planning
8 Identification Practical application
9 Mounting and Installation (for operators and maintenance staff)
10 Accessories
11 Commissioning, Operation, Diagnoses, Service and Maintenance
12 Environmental Protection and Disposal
13 Service and Support
14 Appendix
Fig.1-14. Document Structure
1.4.2 Editions
Edition Release | Notes
date

DOK-INDRV*-KCU+KSM****-PR0O1-EN-P | 2007/04 |-

DOK-INDRV*-KCU+KSM****-PR02-EN-P | 2008/02 |-

DOK-INDRV*-KCU+KSM****-PRO3-EN-P | 2008/03 |-

DOK-INDRV*-KCU+KSM****-PR04-EN-P | 2010/03 | Changes

o Distributed drive controller KMS included
L Technical data updated

. Notes on project planning expanded

. Interface cable RKS0010 included

Fig. 1-15: Editions
1.4.3 Reference Documentations
Drive Systems, System Components

Title Kind of documentation Document typecode™ Part number
Rexroth IndraDrive ... DOK-INDRV*-... R911...
Drive Systems With HMV01/02 Project Planning Manual SYSTEM*****-PRxx-EN-P 309636
HMS01/02, HMDO1, HCS02/03

Mi Drive Systems Project Planning Manual KCU+KSM****-PRxx-EN-P 320924
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Title Kind of documentation Document typecode” Part number
Rexroth IndraDrive ... DOK-INDRV*-... RO911...
Supply Units, Power Sections Project Planning Manual HMV-S-D+HCS-PRxx-EN-P 318790
HMV, HMS, HMD, HCS02, HCS03

Drive controllers Project Planning Manual CSH********. PRxx-EN-P 295012
Control Sections CSB01, CSHO1,

CDBO01

Additional Components and Accesso- | Project Planning Manual ADDCOMP****-PRxx-EN-P 306140
ries

C Drive Controllers Operating Instructions FU********_|Bxx-EN-P 314905
HCS02.1, HCS03.1

1)

In the document typecodes, "xx" is a wild card for the current edition of
the documentation (example: PRO1 is the first edition of a Project Plan-
ning Manual)

Fig.1-16: Documentations — Overview
Title Kind of documentation Document typecode™ Part number
R911...
Automation Terminals Application Manual DOK-CONTRL-ILSYSINS***- 317021

Of The Rexroth Inline
Product Range

AWxx-EN-P

1)

In the document typecodes, "xx" is a wild card for the current edition of
the documentation (example: AWO01 is the first edition of an Application
Manual)

Fig. 1-17: Documentations — Overview
Motors
Title Kind of documentation Document typecode” Part number
Rexroth IndraDyn ... DOK-MOTOR*-... R911...
A Asynchronous Motors MAD / MAF Project Planning Manual MAD/MAF****-PRxx-EN-P 295781
H Frameless Synchronous Spindle Project Planning Manual MBS-H******-PRxx-EN-P 297895
Motors
L Synchronous Linear Motors Project Planning Manual MLF********.PRxx-EN-P 293635
S MSK Synchronous Motors Project Planning Manual MSK********_.PRxx-EN-P 296289
T Synchronous Torque Motors Project Planning Manual MBT********.PRxx-EN-P 298798

1)

Fig.1-18:

In the document typecodes, "xx" is a wild card for the current edition of
the documentation (example: PRO1 is the first edition of a Project Plan-
ning Manual)

Documentations — Overview
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Cables
Title Kind of documentation Document typecode” Part number
DOK-... R911...
Rexroth Connection Cables Selection Data CONNEC-CABLE*STAND-AUxx- 282688
EN-P
1) In the document typecodes, "xx" is a wild card for the current edition of

the documentation (example: AUQ3 is the third edition of the documen-
tation "Selection Data")

Fig.1-19: Documentations — Overview
Firmware
Title Kind of documentation Document typecode™ Part number
Rexroth IndraDrive ... DOK-INDRV*-... R911...
Firmware for Drive Controllers Functional Description MP*-07VRS**-FKxx-EN-P 328670
MPH-07, MPB-07, MPD-07, MPC-07
Firmware for Drive Controllers Functional Description MP*-06VRS**-FKxx-EN-P 326766
MPH-06, MPB-06, MPD-06, MPC-06
Firmware for Drive Controllers Functional Description MP*-05VRS**-FKxx-EN-P 320182
MPH-05, MPB-05, MPD-05
Firmware for Drive Controllers Functional Description MP*-04VRS**-FKxx-EN-P 315485
MPH-04, MPB-04, MPD-04
Firmware for Drive Controllers Functional Description MP*-03VRS**-FKxx-EN-P 308329
MPH-03, MPB-03, MPD-03
Firmware for Drive Controllers Functional Description MP*-02VRS**-FKxx-EN-P 299223
MPH-02, MPB-02, MPD-02
Drive controllers Parameter Description GEN-"*VRS**-PAxx-EN-P 297317
MPx-02 to MPx-07
MPx-02 to MPx-07 Troubleshooting Guide GEN-**VRS**-WAxx-EN-P 297319
and HMV
Integrated Safety Technology Functional and Application SI*-**VRS**-FKxx-EN-P 297838

Description

Integrated Safety Technology Functional Description SI12-**VRS**-FKxx-EN-P 327664
According to IEC61508
Rexroth IndraMotion MLD Application Manual MLD-**VRS**-AWxx-EN-P 306084
Rexroth IndraMotion MLD Library Description MLD-SYSLIB*-FKxx-EN-P 309224
Library

1) In the document typecodes, "xx" is a wild card for the current edition of

the documentation (example: FK02 is the second edition of a Functional

Description)
Fig. 1-20:

Documentations — Overview
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Title Kind of documentation Document typecode” Part number
RO911...
Productivity Agent Application Manual DOK-INDRV*-MLD-PAGENT*- 323947
Extended Diagnostic Functions With AWxx-EN-P
Rexroth IndraDrive
1) In the document typecodes, "xx" is a wild card for the current edition of
the documentation (example: AWO01 is the first edition of an Application
Manual)
Fig.1-21: Documentations — Overview
1.4.4 Your Feedback
ISy Your experience is important for our improvement processes of

Address for Your Feedback

products and documentations.

Inform us about mistakes you discovered in this documentation and changes

you suggest; we would be grateful for your feedback.

Please send your remarks to:

Bosch Rexroth AG
Dept. BRC/EDY1

Buergermeister-Dr.-Nebel-Str. 2

97816 Lohr, Germany

E-mail: dokusupport@boschrexroth.de



mailto:dokusupport@boschrexroth.de

Courtesy of CMA/Flodyne/Hydradyne = Motion Control = Hydraulic = Pneumatic = Electrical = Mechanical = (800) 426-5480 - www.cmafh.com

DOK-INDRV*-KCU+KSM****-PR04-EN-P Bosch Rexroth AG 25/179
Rexroth IndraDrive Mi Drive Systems With KCU01, KSM01, KMS01

2

2.1
2.1.1

2.1.2

Important Directions for Use

Important Directions for Use

Appropriate Use

Introduction

Rexroth products represent state-of-the-art developments and manufacturing.
They are tested prior to delivery to ensure operating safety and reliability.

A WARNING Personal injury and property damage caused

by incorrect use of the products!

The products have been designed for use in the industrial environment and may
only be used in the appropriate way. If they are not used in the appropriate way,
situations resulting in property damage and personal injury can occur.

= Rexroth as manufacturer is not liable for any damages resulting
from inappropriate use. In such cases, the guarantee and the right
to payment of damages resulting from inappropriate use are forfei-
ted. The user alone carries all responsibility of the risks.

Before using Rexroth products, make sure that all the pre-requisites for an ap-
propriate use of the products are satisfied:

®  Personnel thatin any way, shape or form uses our products must first read
and understand the relevant safety instructions and be familiar with ap-
propriate use.

e  |f the products take the form of hardware, then they must remain in their
original state, in other words, no structural changes are permitted. It is not
permitted to decompile software products or alter source codes.

e Do not mount damaged or faulty products or use them in operation.

e  Make sure that the products have been installed in the manner described
in the relevant documentation.

Areas of Use and Application

Drive controllers made by Rexroth are designed to control electrical motors and
monitor their operation.

Control and monitoring of the Drive controllers may require additional sensors
and actors.

15y The drive controllers may only be used with the accessories and
parts specified in this documentation. If a component has not been
specifically named, then it may neither be mounted nor connected.
The same applies to cables and lines.

Operation is only permitted in the specified configurations and com-
binations of components using the software and firmware as speci-
fied in the relevant Functional Descriptions.

Drive controllers have to be programmed before commissioning, making it pos-
sible for the motor to execute the specific functions of an application.

Drive controllers of the Rexroth IndraDrive Mi line have been developed for use
in single- and multi-axis drive and control tasks.

To ensure application-specific use of Drive controllers, device types of different
drive power and different interfaces are available.
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Typical applications include, for example:

e  Handling and mounting systems,

o Packaging and food machines,

®  Printing and paper processing machines and
o Machine tools.

Drive controllers may only be operated under the assembly and installation
conditions described in this documentation, in the specified position of normal
use and under the ambient conditions as described (temperature, degree of
protection, humidity, EMC, etc.).

2.2 Inappropriate Use

Using the Drive controllers outside of the operating conditions described in this
documentation and outside of the indicated technical data and specifications is
defined as "inappropriate use".

Drive controllers must not be used, if ...

e they are subject to operating conditions that do not meet the specified
ambient conditions. This includes, for example, operation under water,
under extreme temperature fluctuations or extremely high maximum tem-
peratures.

e  Furthermore, Drive controllers must not be used in applications which
have not been expressly authorized by Rexroth. Please carefully follow
the specifications outlined in the general Safety Instructions!

ISy Components of the drive system Rexroth IndraDrive Mi are prod-
ucts of category C3 (with restricted distribution) according to
IEC 61800-3. These components are not provided for use in a public
low-voltage mains supplying residential areas. If these components
are used in such a mains, high-frequency interference is to be ex-
pected. This can require additional measures of radio interference
suppression.
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3 Safety Instructions for Electric Drives and Controls

3.1 Definitions of Terms

Application Documentation

Component

Control System

Device

Electrical Equipment

Electric Drive System

Installation

Machine

Manufacturer

Product

Project Planning Manual

Qualified Persons

Application documentation comprises the entire documentation used to inform
the user of the product about the use and safety-relevant features for config-
uring, integrating, installing, mounting, commissioning, operating, maintaining,
repairing and decommissioning the product. The following terms are also used
for this kind of documentation: User Guide, Operation Manual, Commissioning
Manual, Instruction Manual, Project Planning Manual, Application Manual, etc.

A component is a combination of elements with a specified function, which are
part of a piece of equipment, device or system. Components of the electric drive
and control system are, for example, supply units, drive controllers, mains
choke, mains filter, motors, cables, etc.

A control system comprises several interconnected control components placed
on the market as a single functional unit.

A device is a finished product with a defined function, intended for users and
placed on the market as an individual piece of merchandise.

Electrical equipment encompasses all devices used to generate, convert, trans-
mit, distribute or apply electrical energy, such as electric motors, transformers,
switching devices, cables, lines, power-consuming devices, circuit board as-
semblies, plug-in units, control cabinets, etc.

An electric drive system comprises all components from mains supply to motor
shaft; this includes, for example, electric motor(s), motor encoder(s), supply
units and drive controllers, as well as auxiliary and additional components, such
as mains filter, mains choke and the corresponding lines and cables.

An installation consists of several devices or systems interconnected for a de-
fined purpose and on a defined site which, however, are not intended to be
placed on the market as a single functional unit.

A machine is the entirety of interconnected parts or units at least one of which
is movable. Thus, a machine consists of the appropriate machine drive ele-
ments, as well as control and power circuits, which have been assembled for
a specific application. A machine is, for example, intended for processing,
treatment, movement or packaging of a material. The term "machine" also cov-
ers a combination of machines which are arranged and controlled in such a way
that they function as a unified whole.

The manufacturer is an individual or legal entity bearing responsibility for the
design and manufacture of a product which is placed on the market in the in-
dividual's or legal entity's name. The manufacturer can use finished products,
finished parts or finished elements, or contract out work to subcontractors.
However, the manufacturer must always have overall control and possess the
required authority to take responsibility for the product.

Examples of a product: Device, component, part, system, software, firmware,
among other things.

A project planning manual is part of the application documentation used to
support the sizing and planning of systems, machines or installations.

In terms of this application documentation, qualified persons are those persons
who are familiar with the installation, mounting, commissioning and operation
of the components of the electric drive and control system, as well as with the
hazards this implies, and who possess the qualifications their work requires. To
comply with these qualifications, it is necessary, among other things,
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1) to be trained, instructed or authorized to switch electric circuits and devices
safely on and off, to ground them and to mark them

2) to be trained or instructed to maintain and use adequate safety equipment
3) to attend a course of instruction in first aid

User A useris a person installing, commissioning or using a product which has been
placed on the market.
3.2 General Information

3.21 Using the Safety Instructions and Passing Them on to Others

Do not attempt to install and operate the components of the electric drive and
control system without first reading all documentation provided with the product.
Read and understand these safety instructions and all user documentation prior
to working with these components. If you do not have the user documentation
for the components, contact your responsible Rexroth sales partner. Ask for
these documents to be sent immediately to the person or persons responsible
for the safe operation of the components.

If the component is resold, rented and/or passed on to others in any other form,
these safety instructions must be delivered with the component in the official
language of the user's country.

Improper use of these components, failure to follow the safety instructions in
this document or tampering with the product, including disabling of safety de-
vices, could result in property damage, injury, electric shock or even death.

3.2.2 Requirements for Safe Use

Read the following instructions before initial commissioning of the components
of the electric drive and control system in order to eliminate the risk of injury
and/or property damage. You must follow these safety instructions.

e  Rexroth is not liable for damages resulting from failure to observe the
safety instructions.

o Read the operating, maintenance and safety instructions in your language
before commissioning. If you find that you cannot completely understand
the application documentation in the available language, please ask your
supplier to clarify.

° Proper and correct transport, storage, mounting and installation, as well
as care in operation and maintenance, are prerequisites for optimal and
safe operation of the component.

®  Only qualified persons may work with components of the electric drive and
control system or within its proximity.

®  Only use accessories and spare parts approved by Rexroth.

o Follow the safety regulations and requirements of the country in which the
components of the electric drive and control system are operated.

e  Only use the components of the electric drive and control system in the
manner that is defined as appropriate. See chapter "Appropriate Use".

®  The ambient and operating conditions given in the available application
documentation must be observed.

o  Applications for functional safety are only allowed if clearly and explicitly
specified in the application documentation "Integrated Safety Technolo-
gy". If this is not the case, they are excluded. Functional safety is a safety
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concept in which measures of risk reduction for personal safety depend
on electrical, electronic or programmable control systems.

The information given in the application documentation with regard to the
use of the delivered components contains only examples of applications
and suggestions.

The machine and installation manufacturers must

— make sure that the delivered components are suited for their individ-
ual application and check the information given in this application
documentation with regard to the use of the components,

— make sure that their individual application complies with the appli-
cable safety regulations and standards and carry out the required
measures, modifications and complements.

Commissioning of the delivered components is only allowed once it is sure
that the machine or installation in which the components are installed
complies with the national regulations, safety specifications and standards
of the application.

Operation is only allowed if the national EMC regulations for the applica-
tion are met.

The instructions for installation in accordance with EMC requirements can
be found in the section on EMC in the respective application documenta-
tion.

The machine or installation manufacturer is responsible for compliance
with the limit values as prescribed in the national regulations.

The technical data, connection and installation conditions of the compo-
nents are specified in the respective application documentations and must
be followed at all times.

National regulations which the user must take info account

European countries: In accordance with European EN standards
United States of America (USA):
— National Electrical Code (NEC)

—  National Electrical Manufacturers Association (NEMA), as well as
local engineering regulations

— Regulations of the National Fire Protection Association (NFPA)
Canada: Canadian Standards Association (CSA)

Other countries:

— International Organization for Standardization (ISO)

— International Electrotechnical Commission (IEC)

3.23 Hazards by Improper Use

High electrical voltage and high working current! Danger to life or serious
injury by electric shock!

High electrical voltage by incorrect connection! Danger to life or injury by
electric shock!

Dangerous movements! Danger to life, serious injury or property damage
by unintended motor movements!

Health hazard for persons with heart pacemakers, metal implants and
hearing aids in proximity to electric drive systems!

Risk of burns by hot housing surfaces!



Courtesy of CMA/Flodyne/Hydradyne = Motion Control = Hydraulic = Pneumatic = Electrical = Mechanical = (800) 426-5480 - www.cmafh.com

30/179 Bosch Rexroth AG

DOK-INDRV*-KCU+KSM****-PR04-EN-P
Rexroth IndraDrive Mi Drive Systems With KCU01, KSM01, KMSO01

Safety Instructions for Electric Drives and Controls

Risk of injury by improper handling! Injury by crushing, shearing, cutting,
hitting!

Risk of injury by improper handling of batteries!
Risk of injury by improper handling of pressurized lines!

3.3 Instructions with Regard to Specific Dangers
3.3.1 Protection Against Contact with Electrical Parts and Housings

ISy

This section concerns components of the electric drive and control
system with voltages of more than 50 volts.

Contact with parts conducting voltages above 50 volts can cause personal
danger and electric shock. When operating components of the electric drive
and control system, it is unavoidable that some parts of these components
conduct dangerous voltage.

High electrical voltage! Danger to life, risk of injury by electric shock or serious
injury!

Only qualified persons are allowed to operate, maintain and/or repair the
components of the electric drive and control system.

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

Before switching on, the equipment grounding conductor must have been
permanently connected to all electric components in accordance with the
connection diagram.

Even for brief measurements or tests, operation is only allowed if the
equipment grounding conductor has been permanently connected to the
points of the components provided for this purpose.

Before accessing electrical parts with voltage potentials higher than 50 V,
you must disconnect electric components from the mains or from the pow-
er supply unit. Secure the electric component from reconnection.

With electric components, observe the following aspects:

Always wait 30 minutes after switching off power to allow live capacitors
to discharge before accessing an electric component. Measure the elec-
trical voltage of live parts before beginning to work to make sure that the
equipment is safe to touch.

Install the covers and guards provided for this purpose before switching
on.

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

Do not remove or plug in connectors when the component has been pow-
ered.

Under specific conditions, electric drive systems can be operated at mains
protected by residual-current-operated circuit-breakers sensitive to uni-
versal current (RCDs/RCMs).

Secure built-in devices from penetrating foreign objects and water, as well
as from direct contact, by providing an external housing, for example a
control cabinet.
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High housing voltage and high leakage current! Danger to life, risk of injury by
electric shock!

e  Before switching on and before commissioning, ground or connect the
components of the electric drive and control system to the equipment
grounding conductor at the grounding points.

e  Connect the equipment grounding conductor of the components of the
electric drive and control system permanently to the main power supply at
all times. The leakage current is greater than 3.5 mA.

e  Establish an equipment grounding connection with a copper wire of a
cross section of at least 10 mm? (8 AWG) or additionally run a second
equipment grounding conductor of the same cross section as the original
equipment grounding conductor.

3.3.2 Protective Extra-Low Voltage as Protection Against Electric Shock

Protective extra-low voltage is used to allow connecting devices with basic in-
sulation to extra-low voltage circuits.

On components of an electric drive and control system provided by Rexroth, all
connections and terminals with voltages between 5 and 50 volts are PELV
("Protective Extra-Low Voltage") systems. It is allowed to connect devices
equipped with basic insulation (such as programming devices, PCs, notebooks,
display units) to these connections.

Danger to life, risk of injury by electric shock! High electrical voltage by incorrect
connection!

If extra-low voltage circuits of devices containing voltages and circuits of more
than 50 volts (e.g., the mains connection) are connected to Rexroth products,
the connected extra-low voltage circuits must comply with the requirements for
PELV ("Protective Extra-Low Voltage").

3.3.3 Protection Against Dangerous Movements

Dangerous movements can be caused by faulty control of connected motors.
Some common examples are:

®  Improper or wrong wiring or cable connection

e  Operator errors

®  Wrong input of parameters before commissioning
e  Malfunction of sensors and encoders

e  Defective components

e  Software or firmware errors

These errors can occur immediately after equipment is switched on or even
after an unspecified time of trouble-free operation.

The monitoring functions in the components of the electric drive and control
system will normally be sufficient to avoid malfunction in the connected drives.
Regarding personal safety, especially the danger of injury and/or property dam-
age, this alone cannot be relied upon to ensure complete safety. Until the
integrated monitoring functions become effective, it must be assumed in any
case that faulty drive movements will occur. The extent of faulty drive move-
ments depends upon the type of control and the state of operation.
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Dangerous movements! Danger to life, risk of injury, serious injury or property
damage!

A risk assessment must be prepared for the installation or machine, with its
specific conditions, in which the components of the electric drive and control
system are installed.

As a result of the risk assessment, the user must provide for monitoring func-
tions and higher-level measures on the installation side for personal safety. The
safety regulations applicable to the installation or machine must be taken into
consideration. Unintended machine movements or other malfunctions are pos-
sible if safety devices are disabled, bypassed or not activated.

To avoid accidents, injury and/or property damage:

e  Keep free and clear of the machine’s range of motion and moving machine
parts. Prevent personnel from accidentally entering the machine’s range
of motion by using, for example:

Safety fences
Safety guards
Protective coverings
Light barriers

®  Make sure the safety fences and protective coverings are strong enough
to resist maximum possible kinetic energy.

o Mount emergency stopping switches in the immediate reach of the oper-
ator. Before commissioning, verify that the emergency stopping equip-
ment works. Do not operate the machine if the emergency stopping switch
is not working.

o Prevent unintended start-up. Isolate the drive power connection by means
of OFF switches/OFF buttons or use a safe starting lockout.

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

e  Additionally secure vertical axes against falling or dropping after switching
off the motor power by, for example,

— mechanically securing the vertical axes,
— adding an external braking/arrester/clamping mechanism or
—  ensuring sufficient counterbalancing of the vertical axes.

®  The standard equipment motor holding brake or an external holding brake
controlled by the drive controller is not sufficient to guarantee personal
safety!

o Disconnect electrical power to the components of the electric drive and
control system using the master switch and secure them from reconnec-
tion ("lock out") for:

- Maintenance and repair work
—  Cleaning of equipment
- Long periods of discontinued equipment use

o Prevent the operation of high-frequency, remote control and radio equip-
ment near components of the electric drive and control system and their
supply leads. If the use of these devices cannot be avoided, check the
machine or installation, at initial commissioning of the electric drive and
control system, for possible malfunctions when operating such high-fre-
quency, remote control and radio equipment in its possible positions of
normal use. It might possibly be necessary to perform a special electro-
magnetic compatibility (EMC) test.
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3.34 Protection Against Magnetic and Electromagnetic Fields During Oper-
ation and Mounting
Magnetic and electromagnetic fields generated by current-carrying conductors

or permanent magnets of electric motors represent a serious danger to persons
with heart pacemakers, metal implants and hearing aids.

Health hazard for persons with heart pacemakers, metal implants and hearing
aids in proximity to electric components!

Persons with heart pacemakers and metal implants are not allowed to
enter the following areas:

—  Areas in which components of the electric drive and control systems
are mounted, commissioned and operated.

—  Areas in which parts of motors with permanent magnets are stored,
repaired or mounted.

If it is necessary for somebody with a heart pacemaker to enter such an
area, a doctor must be consulted prior to doing so. The noise immunity of
implanted heart pacemakers differs so greatly that no general rules can
be given.

Those with metal implants or metal pieces, as well as with hearing aids,
must consult a doctor before they enter the areas described above.

3.3.5 Protection Against Contact With Hot Parts

Hot surfaces of components of the electric drive and control system. Risk of
burns!

Do not touch hot surfaces of, for example, braking resistors, heat sinks,
supply units and drive controllers, motors, windings and laminated cores!

According to the operating conditions, temperatures of the surfaces can
be higher than 60 °C (140 °F) during or after operation.

Before touching motors after having switched them off, let them cool down
for a sufficient period of time. Cooling down can require up to 140 mi-
nutes! The time required for cooling down is approximately five times the
thermal time constant specified in the technical data.

After switching chokes, supply units and drive controllers off, wait 15 mi-
nutes to allow them to cool down before touching them.

Wear safety gloves or do not work at hot surfaces.

For certain applications, and in accordance with the respective safety reg-
ulations, the manufacturer of the machine or installation must take meas-
ures to avoid injuries caused by burns in the final application. These
measures can be, for example: Warnings at the machine or installation,
guards (shieldings or barriers) or safety instructions in the application
documentation.

3.3.6 Protection During Handling and Mounting
Risk of injury by improper handling! Injury by crushing, shearing, cutting, hitting!

Observe the relevant statutory regulations of accident prevention.
Use suitable equipment for mounting and transport.
Avoid jamming and crushing by appropriate measures.
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3.3.7 Battery Safety

Always use suitable tools. Use special tools if specified.
Use lifting equipment and tools in the correct manner.

Use suitable protective equipment (hard hat, safety goggles, safety shoes,
safety gloves, for example).

Do not stand under hanging loads.

Immediately clean up any spilled liquids from the floor due to the risk of
slipping.

Batteries consist of active chemicals in a solid housing. Therefore, improper
handling can cause injury or property damage.

Risk of injury by improper handling!

Do not attempt to reactivate low batteries by heating or other methods (risk
of explosion and cauterization).

Do not attempt to recharge the batteries as this may cause leakage or
explosion.

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

When replacing the battery/batteries, do not damage the electrical parts
installed in the devices.

Only use the battery types specified for the product.

Environmental protection and disposal! The batteries contained in
the product are considered dangerous goods during land, air, and
sea transport (risk of explosion) in the sense of the legal regulations.
Dispose of used batteries separately from other waste. Observe the
national regulations of your country.

3.3.8 Protection Against Pressurized Systems

According to the information given in the Project Planning Manuals, motors and
components cooled with liquids and compressed air can be partially supplied
with externally fed, pressurized media, such as compressed air, hydraulics oil,
cooling liquids and cooling lubricants. Improper handling of the connected sup-
ply systems, supply lines or connections can cause injuries or property damage.

Risk of injury by improper handling of pressurized lines!

Do not attempt to disconnect, open or cut pressurized lines (risk of explo-
sion).

Observe the respective manufacturer's operating instructions.
Before dismounting lines, relieve pressure and empty medium.

Use suitable protective equipment (safety goggles, safety shoes, safety
gloves, for example).

Immediately clean up any spilled liquids from the floor due to the risk of
slipping.
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B

Environmental protection and disposal! The agents (e.g., fluids)
used to operate the product might not be environmentally friendly.
Dispose of agents harmful to the environment separately from other
waste. Observe the national regulations of your country.

3.4 Explanation of Signal Words and the Safety Alert Symbol

The Safety Instructions in the available application documentation contain spe-
cific signal words (DANGER, WARNING, CAUTION or NOTICE) and, where
required, a safety alert symbol (in accordance with ANSI Z535.6-2006).

The signal word is meant to draw the reader's attention to the safety instruction
and identifies the hazard severity.

The safety alert symbol (a triangle with an exclamation point), which precedes
the signal words DANGER, WARNING and CAUTION, is used to alert the
reader to personal injury hazards.

A DANGER

In case of non-compliance with this safety instruction, death or serious injury
will occur.

A WARNING

In case of non-compliance with this safety instruction, death or serious injury
could occur.

A CAUTION

In case of non-compliance with this safety instruction, minor or moderate injury
could occur.

NOTICE

In case of non-compliance with this safety instruction, property damage could
occur.
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4.1 Acceptance Tests and Approvals

Declaration of Conformity  Declarations of conformity confirm that the components comply with the valid
EN standards and EC directives. If required, our sales representative can pro-
vide you with the declarations of conformity for components.

c € Drive controllers,

Supply units Motors
CE conformity regarding EN61800-5-1 EN 60034-1
Low-Voltage Directive (IEC 61800-5-1:2007) | (IEC 60034-1:2004)

EN 60034-5 (IEC 60034-5:2000
+ Corrigendum 2001+A1:2006)

CE conformity regarding EN61800-3 (IEC 61800-3:2004)
EMC product standard

Fig.4-1: CE - Applied Standards

C-UL-US Listing  The components are listed by UL (Underwriters Laboratories Inc.®). You can
find the evidence of certification on the Internet under http://www.ul.com under
"Certifications" by entering the file number or the "Company Name: Rexroth".

° UL standard: UL 508 C
° CSA standard: Canadian National Standard

C us C22.2 No. 14-05

Company Name

Listed BOSCH REXROTH ELECTRIC DRIVES & CON-
POW. CONV. EQ. TROLS GMBH

$IN Category Name:

Power Conversion Equipment

File numbers

Rexroth IndraDrive Mi components:

U E134201

U E227957

The control sections are part of the listed components.

Fig.4-2: C-UL Listing


http://www.ul.com
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ISy

UL ratings

For using the component in the scope of CSA / UL, take the UL
ratings of the individual components into account.

In the scope of CSA /UL, it is exclusively the following components
which have been approved to supply the components HMS, HMD,
KCU, KSM, KMS:

e HMVO1.1E
e HMVO01.1R
e HMV02.1R
e HCS02.1E
e HCSO03.1E

Make sure that the indicated short circuit current rating SCCR is not
exceeded, e.g. by appropriate fuses in the mains supply of the sup-
ply unit.

Wiring material UL

In the scope of CSA / UL, use copper 60/75 °C only; class 1 or
equivalent only.

ISy

Allowed pollution degree

Comply with the allowed pollution degree of the components (see
"Ambient and Operating Conditions").

C-UR-US Listing

The motors are listed by UL ("Underwriters Laboratories Inc.®"). You can find

the evidence of certification on the Internet under http://www.ul.com under
"Certifications" by entering the file number or the "Company Name: Rexroth".

. UL standard: UL 1004

. CSA standard: Canadian
Standard C22.2 No. 100

National

US

CUR_Zeichen.th11

Company Name

BOSCH REXROTH ELECTRIC DRIVES &
CONTROLS GMBH

Category Name:

Motors - Component

File numbers
(] MSK motors: E163211
. MSM motors: E223837

Fig.4-3:

C-UR Listing

IS

Wiring material UL (ready-made cables by Rexroth)

In the scope of CSA / UL, use copper 60/75 °C only; class 6 or
equivalent only.

Allowed pollution degree

Comply with the allowed pollution degree of the components (see
"Ambient and Operating Conditions").



http://www.ul.com
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CCC (China Compulsory Certifica-
tion)

General Data and Specifications

The CCC test symbol comprises a compulsory certification of safety and quality
for certain products mentioned in the product catalog "First Catalogue of Prod-
ucts Subject to Compulsory Certification" and in the CNCA document "Appli-
cation Scope for Compulsory Certification of Products acc. first Catalogue" and
putin circulation in China. This compulsory certification has been existing since
2003.

CNCA is the Chinese authority responsible for certification directives. When a
product is imported in China, the certification will be checked at the customs by
means of entries in a database. For the requirement of certification three criteria
are normally relevant:

1.  Customs tariff number (HS code) according to CNCA document "Appli-
cation Scope for Compulsory Certification of Products acc. first Cata-
logue".

2. Scope of application according to CNCA document "Application Scope for
Compulsory Certification of Products acc. first Catalogue".

3. Forthe IEC product standard used, the corresponding Chinese GB stand-
ard must exist.

For the drive components by Rexroth described in this documentation, certifi-
cation is not required at present, thus they are not CCC certified. Negative
certifications will not be issued.

4.2 Transport and Storage
421 Transport of the Components

Ambient and Operating Conditions - Transport

Description Symbol Unit Value
Temperature range T4 tran °C Supply units and drive control- Motors:
lers: -20 ... +80
-25 ... +70
Relative humidity % 5...95
Absolute humidity g/m? 1...60
Climatic category (IEC721) 2K3
Moisture condensation Not allowed
Icing Not allowed
Fig.4-4. Ambient and Operating Conditions - Transport

42.2 Storage of the Components

NOTICE Damage to the component caused by long

storage periods!

Some components contain electrolytic capacitors which may deteriorate during
storage.

When storing the following components for a longer period of time, operate
them once a year for at least 1 hour:

e  Converters and supply units: Operation with mains voltage U, \

® Inverters and DC bus capacitor units: Operation with DC bus voltage Upc
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Ambient and Operating Conditions - Storage

Description Symbol Unit Value
Temperature range To_store °C Supply units and drive control- Motors:
lers: -20 ... +60
-25...55
Relative humidity % 5...95
Absolute humidity g/m?® 1...29
Climatic category (IEC721) 1K3
Moisture condensation Not allowed
Icing Not allowed
Fig.4-5: Ambient and Operating Conditions - Storage
4.3 Installation Conditions

4.3.1 Ambient and Operating Conditions

The devices and their additional components have been designed for control
cabinet mounting.

IS

Check that the ambient conditions, in particular the control cabinet
temperature, are complied with by calculating the heat levels in the
control cabinet. Afterwards, make the corresponding measure-
ments to find out that the ambient conditions have actually been
complied with.

In the technical data of the individual components, the power dis-
sipation is indicated as an important input value for calculating the
heat levels.

Distributed servo drives KSM and distributed drive controllers KMS are de-
signed for use near to the machines and are not installed in control cabinets.

Ambient and Operating Conditions (HCS, HMV, HMS, HMD, HCQ, HCT, KCU)

Description

Symbol | Unit Value

Degree of protection (IEC529)

IP20

Use in the scope of CSA /UL

For use in NFPA 79 Applications only.

Temperature during storage

See index entry "Storage — Of the components”

Temperature during transport

See index entry "Transport -~ Of the components"

Allowed mounting position G1
Definition of mounting positions: See index entry

"Mounting position"

Installation altitude Nnenn m 1000
Ambient temperature range Ta work °C 0...40
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Description Symbol | Unit Value
Derating vs. ambient temperature: 1
In the ambient temperature range T, work red: the
performance data are reduced by the factor Fr,: T
u_n‘—“
Fra=1-[(Ta-40) x fre ]
Example: With an ambient temperature g
T, =50 °C and a capacity utilization factor s
fra = 2 %/K, the rated power is reduced to Ta_work Ta_work red  Ta™>
PDC,(:ont,red = PDC,(:ont x I:Ta = Tafworkfred °C 40 ... 55
PDC?cont x (1 - [(50 - 40) x 002]) = PDC?cont x 0.8 fTa %/K 2,0
Operation at ambient temperatures outside of Exception HMV02.1R-W0015-A-07-NNNN:
Ta work @Nd T4 ywork_req IS NOt allowed! o7
Derating vs. installation altitude: 1 2
With installation altitudes h > h,¢,,, the available 0.9 §
performance data are reduced by the factor f3) 4. T B
With installation altitudes in the range of - 08 3
Rmax_ohne t0 Nimax, @an overvoltage limiter against 07 S~
transient overvoltage must be installed in the in- ’
stallation. 0.6 i
Operation above h,,, is not allowed! ~ ~ o~ ~ o~ ~ = ~ ~
T T T T T T
A A A
Pnenn hmax_ohne Nmax
hmax_ohne m 2000
Nmax m 4000

Simultaneous derating for ambient temperature
and installation altitude

reduce performance data with the product f x F+,

Allowed;

Relative humidity % 5...95
Absolute humidity g/m? 1...29
Climatic category (IEC721) 3K3
Allowed pollution degree (EN50178) 2
Allowed dust, steam EN 50178 tab. A.2
Vibration sine: Amplitude (peak-peak) at mm 0,15 £15%
10 ... 57 Hz"

Vibration sine: Acceleration at 57 ... 150 Hz" g 1%15%
Vibration noise (random) frequency” Hz 20 ... 150
Vibration noise (random) spectral acceleration g?/Hz 0.005 +3 dB
density, amplitude™

Vibration noise (random) rms value of total ac- g 1
celeration®
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radial

Description Symbol | Unit Value
Vibration sine: Acceleration at 10 ... 2000 Hz 2, g -
axial

Vibration sine: Acceleration at 10 ... 2000 Hz 2, g -

Overvoltage category

Il (according to IEC60664-1)

1)
2)
3)

4)
Fig.4-6:

According to EN 60068-2-64
According to EN 60068-2-6

Reduced performance data for drive controllers: Allowed DC bus con-
tinuous power, braking resistor continuous power, continuous current

Reduced performance data for motors: Performance, torque S1 and S3
Ambient and Operating Conditions (HCS, HWV, HMS, HMD, HCQ, HCT,
Kcu)

Ambient and Operating Conditions (KSM, KMS)

Operation at ambient temperatures outside of
Ta work @Nd T4 work_req IS NOt allowed!

Description Symbol Unit Value
Degree of protection (IEC529) IP65
Use in the scope of CSA / UL For use in NFPA 79 Applications only.
Temperature during storage See index entry "Storage — Of the components”
Temperature during transport See index entry "Transport -~ Of the components"
Allowed mounting position KSM: IM B5, IM V1, IM V3
Definition of mounting positions: See index entry KMS: G1, G2, G3, G4, G5
"Mounting position"
Installation altitude Nnenn m 1000
Ambient temperature range Ta work °C 0...40
Derating vs. ambient temperature: 1
In the ambient temperature range T, yor red> the
performance data are reduced by the factor F+,: T
u_ﬁ

Fra=1-[(Ta-40)  fro]
Example: With an ambient temperature g
T, =50 °C and a capacity utilization factor s
fra = 3 %/K, the rated power is reduced to Ta_work Ta_work red  Ta™>
PDCfconLred = PDC,cont x FTa = Taﬁworkﬁred °C 40 ... 55
I:>DCJ:0nt x (1 - [(50 - 40) X 003]) = PDC?cont x 07 fTa %/K 3
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Description Symbol | Unit Value
Derating vs. installation altitude: 1 2
With installation altitudes h > hy.n, the available 0.9 2
performance data are reduced by the factor 3 4), T B
With installation altitudes in the range of 0,8 S
Pmax_onne t0 Nimax, @an overvoltage limiter against 07 S~
transient overvoltage must be installed in the in- ’
stallation. 0.6 M —
Operation above h,,,, is not allowed! ~ o~ o ~ o~ ~ = -~ ~
T T T T 7T 7T T 7
A A
Pnenn hmax_ohne Nmax
hmaxﬁohne m 2000
Nimax m 4000
Simultaneous derating for ambient temperature Allowed;

and installation altitude

reduce performanc

e data with the product of the factors f and Fr, (f x F,)

Relative humidity % 5...95
Absolute humidity g/m?3 1...29
Climatic category (IEC721) 3K4

Allowed pollution degree (EN50178)

3 (only with connectors plugged in)

Allowed dust, steam

According to degree of protection

Vibration sine: Amplitude (peak-peak) at mm -
10 ... 57 Hz"

Vibration sine: Acceleration at 57 ... 150 Hz" g -
Vibration noise (random) frequency™" Hz -
Vibration noise (random) spectral acceleration g?/Hz -
density, amplitude™

Vibration noise (random) rms value of total ac- g -
celeration®

Vibration sine: Acceleration at 10 ... 2000 Hz 2, g 1
axial

Vibration sine: Acceleration at 10 ... 2000 Hz 2, g 1

radial

Overvoltage category

Il (according to IEC60664-1)

Fig.4-7:

According to EN 60068-2-64
According to EN 60068-2-6

Reduced performance data for drive controllers: Allowed DC bus con-
tinuous power, braking resistor continuous power, continuous current

Reduced performance data for motors: Performance, torque S1 and S3

Ambient and Operating Conditions (KSM, KMS)
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4.3.2 Mounting Position
Mounting Positions of Components

NOTICE Risk of damage to the components by incorrect

mounting position!

Only operate the components in their allowed mounting positions.

For supply units and drive controllers installed in control cabinets, only the
mounting position G1 is allowed as a matter of principle. (G1: See definition of
the different mounting positions below).

I The figure below shows the theoretically possible mounting posi-
tions. The figure explains the abbreviations G1...G5. These abbre-
viations are used to specify the allowed mounting positions of the

components.
Definition of the Mounting Positions
of Components G1 ﬁ T G4 =
a 000
Y a
g
a
G2 e0e
l G5 =
a =
G3 /% e
L
a DG000062v01_nn.fh11
a Mounting surface
g Direction of gravitational force
G1 Normal mounting position. The natural convection supports the forced
cooling air current. This avoids the generation of pockets of heat in the
component.
G2 180° to normal mounting position
G3 Turned by 90° from vertical to horizontal mounting position
G4 Bottom mounting; mounting surface on bottom of control cabinet
G5 Top mounting; mounting surface at top of control cabinet
Fig.4-8: Definition of the Mounting Positions of Components

Mounting Positions of Motors

Definition of the Mounting Positions  Distributed servo drives KSM and motors MSK can be supplied in type of con-
struction B0O5. The allowed types of installation according to EN 60034-7:1993
are contained in the following table.
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Type of construction of motor BO5

IM B5 IM V1 IM V3

- ==

7 e i
Flange mounting on drive

side of flange, drive side
bottom

Flange mounting on drive
side of flange

Flange mounting on drive
side of flange, drive side top

Fig.4-9: Allowed Types of Installation According to EN 60034-7:1993

NOTICE Motor damage due to penetration of liquids!

If motors are attached according to IM V3, fluid present at the output shaft over
a prolonged time may penetrate and cause damage to the motors.

= Ensure that fluid cannot be present at the output shaft.

43.3 Compatibility With Foreign Matters

All Rexroth controls and drives are developed and tested according to the state-
of-the-art technology.

As it is impossible to follow the continuing development of all materials (e.g.
lubricants in machine tools) which may interact with the controls and drives, it
cannot be completely ruled out that any reactions with the materials we use
might occur.

For this reason, before using the respective material a compatibility test has to
be carried out for new lubricants, cleaning agents etc. and our housings/mate-
rials.
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4.3.4

4.4

Prime Coat and Varnish of Motor Housings
Specification of Housing Varnish

Color

Black (RAL9005)

Resistance

Resistant to
° Diluted acids/lyes
(] Water, sea water, waste water

° Common mineral oils

In restricted form resistant to
U Organic solvents

L Hydraulic oil

Nonresistant to

° Concentrated acids/lyes

Additional varnish

° Allowed for standard products. It is permitted to
provide the housing with additional varnish with a
maximum coat thickness of 40 um. Before var-
nishing, verify the adhesion and resistance of the
new varnish.

° Not allowed for Ex/Atex products.

Fig.4-10:

Properties of Housing Varnish

ISy When applying additional varnish, cover all safety instructions, type
plates and exposed plug-in connectors with varnish protection.

Voltage Test and Insulation Resistance Test

According to standard, the components of the Rexroth IndraDrive Mi range are

tested with voltage.

Test

Test rate

Voltage test

100% (EN61800-5-1)

Insulation resistance test

100% (EN60204-1)

Fig.4-11:

Applied Standards

NOTICE Risk of damage to the installed Rexroth com-

ponents by customer-side test of the machine
or installation!

Before making a voltage test or an insulation resistance test for an installation
or machine in which these components are used:

Disconnect all connections to the Rexroth components or disconnect the plug-
in connections to protect the electronic components.
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4.5 Control Voltage (24V Supply)

ISy PELV1) for 24V power supply unit

For the 24V supply of the devices of the Rexroth IndraDrive Mi
range, use a power supply unit or a control-power transformer with
protection by PELV according to IEC 60204-1 (section 6.4).

In the scope of CSA/UL, the data of the control-power transformer
are limited to:

e Max. output voltage: 42.4 Veq Or 30 Ve
e  Max. output power: 10000 VA

The data in the table below generally apply to the 24V supply of the devices of
the Rexroth IndraDrive Mi range. For other data, such as power consumption
and inrush currents, see the technical data of the respective device.

The specified values apply at the connections (+24V, 0V) to the "24V supply”
of the devices!

Description Symbol Unit Value

Control voltage for drive systems without Uns \% 20,4 ... 28,8 (24 +20% -15%)

operation of motor holding brakes in When using supply units HMVO01.1E, HMV01.1R,
Rexroth motors HMV02.1R, HLBO1.1D:

22,8 ... 27,3 (24 -5%, 26 +5%)

Control voltage for drive systems with op- Uns \% Depending on the motor cable length, the control volt-
eration of motor holding brakes in age must be within the following voltage ranges:
Rexroth motors U Motor cable length <50 m: 22,8 ... 25,2 (24 £5%)

° Motor cable length > 50 m: 24,7 ... 27,3 (26 +5%)

Take the data of the corresponding motor holding brake
into account.

External control voltage at devices of de- Uns \% 26 ...28,8

sign "NNNV" The output voltage of the internal switching power sup-

(see type code HCS02, HCSO03; other de- ply unit is 24 +10%.

sign:

DC 24V power supply from the DC bus and

external)

Max. ripple content w - The amplitudes of the alternating component on U3
must be within the specified voltage range.

Maximum allowed overvoltage Un3max \Y 33 (max. 1 ms)

Fig.4-12: Control Voltage

1) Protective Extra Low Voltage
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= Overvoltage

Overvoltage greater than 33 V has to be discharged by means of

the appropriate electrical equipment of the machine or installation.

This includes:

e 24V power supply units that reduce incoming overvoltage to
the allowed value.

e  Overvoltage limiters at the control cabinet input that limit ex-
isting overvoltage to the allowed value. This, too, applies to
long 24V lines that have been run in parallel to power cables
and mains cables and can absorb overvoltage by inductive or
capacitive coupling.

ISy Insulation monitoring impossible

The input 0 V is connected in conductive form to the housing po-
tential. Insulation monitoring at +24 V and 0 V against housing is
impossible.
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5 Technical Data of the Components

5.1 Explanation of Terms and Definitions
Data Sheet KSM - Distributed Servo Drive With Holding Brake (Optional)

Description Symbol Unit | Definition

Listing according to UL standard

(UL) Standard according to which UL listing takes place

Listing according to CSA standard Standard according to which CSA listing takes place

(UL)

UL files (UL) UL file number under which the components are listed

Short circuit current rating, SCCR, | A Current which may flow at the point of infeed in the case of error

symmetrical amperes (UL) " SCCR ™ | (short circuit)

':t?;t:]'ent temperature during oper- Tum °C Ambient temperature during operation

Degree of protection According to EN 60529

Ambient conditions according to . . .

UL50/50E Ambient conditions according to UL50/50E

Mass 2 Mot kg Specified value plus optional holding brake

Average sound pressure level (ac- According to DIN EN ISO 11205; comparative value at distance
3) Lp dB (A) ;

curacy class 2) at Ppc_cont 1 m, out of cabinet

Control voltage supply

Rated control voltage input (UL)% Uns \% Supply voltage of control electronics

Rated power consumption control p W P ith which th | it is loaded for 24V |

voltage input at Uy (UL) 9 N3 ower with which the power supply unit is loaded for supply

Data power section

Rated power (t > 10 min) Pux nemn W Power consumption from the DC bus (L+, L-) at the point of max-

imum power (PML)

Power dissipation at continuous . o
current and continuous DC bus Pbiss_cont W Occurring power dissipation at Pyy_nenn

power respectively (UL)®

Rated input voltage, power (UL) ” | ULn nemn V DC | Voltage with which the component is supplied at the power input

Capacitance in DC bus Coc mF Capacitance in DC bus

Allowed switching frequencies & fs kHz | Allowed switching frequencies

Data motor stage

Continuous torque that can be delivered at the motor output shaft

. . M
Continuous torque at standstill 60 K 0-60 Nm at speed n = 0.01 Hz and 4 kHz of switching frequency.

Maximum torque that can be delivered for approx. 400 ms at max-

. M . .
Maximum torque max Nm imum current |,,,, (manufacturing tolerances +5% / -20%).

Maximum, temporarily allowed phase current (r.m.s. value) in the
Maximum current Imax(rms) A motor winding without damaging effect on the permanent-magnet
circuit of the motor.
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Description Symbol Unit | Definition
Ratio of torque to current in the motor winding (r.m.s. value) at
o 9) K
Torque constant at 20 °C MN Nm/A motor temperature 20 °C. Unit (Nm/A).
. R.m.s. value of the induced motor voltage at motor temperature
o 10) K -1
Constant voltage at 20 °C emk 1000 | V/MINT | 5o and 1000 revolutions per minute. Unit (V/1000 min-1).
Rotor inertia ' Jrot kg*m? | Inertia of rotor without optional holding brake
Time of the temperature rise to 63% of the end temperature of the
motor housing with the motor loaded with the allowed S1 contin-
uous torque. The thermal time constant is determined by the size
of the motors and the method of cooling used.
A
@ ~ bx Tth
- ) >
100% |- - -4 max_ _________.
T 1
63% [*=-— > _th_ @ :
Thermal time constant Tin min | |
]
| |
1 1
1 ]
0% —
° t/min
MKOO0014v01_MS fh10
1: Course of the motor housing temperature over time
O,.ax - Highest temperature (motor housing)
Ty, - Thermal time constant
Maximum allowed speed of the motor. Limiting factors can have
Maximum speed Nimax min™' | mechanical (centrifugal forces, bearing stress) or electrical (DC
bus voltage) causes.
Insulation class according to Insulation class
DIN EN 600341
Data optional holding brake
Holding torque My Nm | Transmittable holding torque
Clamping delay ty ms ON delay when clamping
Release delay t; ms Release delay
Mass brake Mg, kg Add mass of holding brake to mass of motor
Inertia brake Jrot kg*m? | Add inertia of holding brake to rotor inertia
1) Suitable for use on a circuit capable of delivering not more than this
SCCR value, 600 V AC or less. The drive series shall be used with listed
AC input line fuses or listed circuit breakers specified in this documen-
tation.
2) Value plus holding brake
3) According to DIN EN ISO 11205; comparative value at distance 1 m, out
of cabinet; HCS types with order code -L***: load-dependent
4) HMV, HCS: Plus dissipation of braking resistor, control section; KSM:
Plus rated power consumption control voltage input
5) Observe supply voltage for motor holding brakes
6) HMx: Plus holding brake and control section; KCU: Dependent on num-

ber of axes; KSM: Plus holding brake (Uy x Iy)
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Motor Data

Operation Modes

Duty Cycle

Technical Data of the Components

7) HMS, HMD, HLB, HLC, KCU: DC bus L+, L-; HMV, HCS: Mains input
L1,L2,L3
8) Also depending on firmware and control section; see parameter de-

scription "P-0-0001, Switching frequency of the power output stage"; see
"P-0-4058, Amplifier type data"

9) 10) Manufacturing tolerance £5%

11) Specified without brake. If necessary, add the inertia of the brake.

Fig.5-1: Data Sheet KSM01.2B-041, KSM01.2B-061, KSM01.2B-071,
KSM01.2B-076

The motor data and characteristics are determined under the following condi-
tions:

e  Ambient temperature 40 °C
®  Insulated structure (aluminum flange)

e  Amplifier temperature S-0-0384 = 100 °C (AT = 60 K); this temperature is
slightly higher than the temperature of the motor housing.

e  Switching frequency 4 kHz (at 8 kHz reduced continuous torque and peak
torque)

®  Motors with radial shaft sealing ring

Distributed servo drives KSM are documented according to the test criteria and

measuring methods of EN 60034-1. The specified characteristics correspond
to operation modes S1 or S3.

Tc

P A P A AtP AtV

- L

DK000081_v01_nn.th11

P Load

Py Electric losses

(C] Temperature

Orax Highest temperature (motor housing)

t Time

Te Cycle duration

Atp Operating time with constant load

Aty Idle time

Fig.5-2: Operation Modes According fo EN 60034-1. 1998

Operation mode S3 (intermittent duty) is supplemented by specification of the
duty cycle ED %. The duty cycle is calculated as follows:
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DC Continuous Power Pp¢

DC Peak Power Ppc_max

At
ED =—2.100%
&
ED Relative duty cycle in %
Atp Operating time with constant load

Fig.5-3: Relative Duty Cycle

The values specified in the documentation have been determined on the basis
of the following parameters:

Cycle duration: 1 min
Duty cycle ED: 25%

Power consumption at the point of maximum power (PML); mechanical power
and power dissipation

Mg+ [Nm]
10
9
8 — = =
7 _-" S
- N N
6 — - ’FMU >
5 <. \
v \
4 } . ’ \\‘ \‘
3 P ‘ A}
] A}
2 - A
1 ¢ g
P N
O ‘
0 500 1000 1500 2000 2500 3000 3500 4000
n [min-1]
-=-=-=P x 100 W M
cont cont DKO000080v01_nn.FH11
Meont Continuous torque
Mg S1 torque
n Speed
Peont Continuous power
PuL Point of maximum power
Fig.5-4. Power Consumption

Electric peak power (worst-case value for dimensioning the supply unit)
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Sample Characteristic
KSMO01.2B-041C-42
M [Nm
10,0 5 @00 O
9,0 4
8,0 -
7.0 -
6,0 -
= e
40 J—0RED)
3,0 4
2,0 - Lo
1,0 1
0.0 T T T T T 1
0 1000 2000 3000 4000 5000 6000
n [min-1]
MK000212v02nn
S1 Continuous operation characteristic of the motor (according to EN
60034-1; 1998), natural convection
S3 Intermittent duty characteristic with 25% ED of the motor (according to
EN 60034-1; 1998) and max. cycle duration 1 min.
(1) M ax, controlled supply DC 750 V
(2)(3)(4) Miax, Uncontrolled supply 3 x AC 400 V; the voltage drop on the supply

line has not been taken into account. With a high degree of voltage drop
on long motor lines, we have inflected peak torque characteristics (1)(2)
(3)(4) at lower speeds.

Fig.5-5: Sample Characteristic

5.2 Distributed Servo Drive KSM

5.2.1 Data Sheet KSM
Data Sheet KSM - Distributed Servo Drive Without Motor Holding Brake

KSMO01.2 | KSM01.2 | KSM01.2 | KSM01.2 | KSM01.2 | KSM01.2
B-041C- | B-061C- | B-061C- | B-071C- | B-071C- | B-076C-
42N-_ - | 35N-_- | 61N-_- | 24N-_- | 35N-_- | 35N-_-

0 0 0 0 0 0

Description Symbol Unit

Listing according to UL standard

(UL) UL 508 C

Listing according to CSA standard Canadian National Standard(s) C22.2 No. 14-05

(UL)

UL files (UL) E 134201
Short circuit current rating (UL) SCCR A s 42000
Maximum bypass current (UL) A 25,0
Ambient temperature range for op- R

eration with nominal data Ta_work C 0..40
Degree of protection according to N P 65

IEC60529

Last modification: 2009-09-23
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KSMO01.2 | KSM01.2 | KSM01.2 | KSM01.2 | KSM01.2 | KSM01.2
B-041C- | B-061C- | B-061C- | B-071C- | B-071C- | B-076C-

Description Symbol Unit 42N-_ - | 35N-_- | 61N-_- | 24N- - | 35N-_- | 35N- -
_0 _0 _0 _0 _0 _0
Ambient conditions according to %
UL50/50E
Mass " Mot kg 55 9,5 14,0 14,5
Average sound pressure level (ac-
curacy class 2) at Ppc con? Le dB (A) <75
Data control voltage
Rated control voltage input (UL)? Uns \Y 30...42
Rated power consumption control
voltage input at Uy; (UL) 4 Pna w 155
Data power section
Rated power (t > 10 min) PLN nenn w 495,0 930,0 800,0 1360,0 1325,0 1240,0
Power dissipation at continuous
current and continuous DC bus| Ppiss cont w 70 140 175 165
power respectively (UL)
Rated input voltage, power (UL) ® | Uiy nenn | VDC 540...750
Capacitance in DC bus Coc mF 0,012 0,024
Allowed switching frequencies 7 fs kHz 4,8
Data motor stage
Continuous torque atstandstill 60 K| Mg go Nm 2,2 6,0 5,5 10,5 10,0 8,7
Maximum torque Minax Nm 9,4 25,0 18,0 35,0 28,0 29,0
Maximum current Imax(rms) A 6,8 14,9 17,7
Torque constant at 20 °C & Ku n Nm/A 1,60 2,03 1,16 2,52 1,85
o 9 /1000
Constant voltage at 20 °C 9 Kemk_1000 min-1 98,2 125,0 71,5 155,0 114,0 113,8
Rotor inertia Jrot kg*m? | 0,00017 0,00087 0,00173 0,00430
Thermal time constant T min 13 18 15 25
Maximum speed Niax min-! 5500 4300 6000 3400 4700
Insulation class according to DIN N 155
EN 60034-1
Last modification: 2009-09-23
1) Mass motor without holding brake
2) According to DIN EN ISO 11205; comparative value at distance 1 m, out
of cabinet; HCS types with order code -L***: load-dependent
3) Observe supply voltage for motor holding brake
4) HMS, HMD, HCS plus motor holding brake and control section; HCS01
including control section
5) Plus dissipation of braking resistor and control section
6) DC bus L+, L-; mains input L1, L2, L3
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7) Also depending on firmware and control section; see parameter de-
scription "P-0-0001, Switching frequency of the power output stage"; see
"P-0-4058, Amplifier type data"
8) 9) Manufacturing tolerance +5%
Fig.5-6: KSM Without Motor Holding Brake - Technical Data
Data Sheet KSM - Distributed Servo Drive With Motor Holding Brake
KSMO01.2 | KSM01.2 | KSM01.2 | KSM01.2 | KSM01.2 | KSM01.2
Descriotion Svmbol Unit B-041C- | B-061C- | B-061C- | B-071C- | B-071C- | B-076C-
P Y 42N-_ - | 35N-_- | 61N-_- | 24N-__- | 356N-_- | 35N-_-
_2 _2 _2 _2 _2 _2
Listing according to UL standard UL 508 C
(o)
I(_Llelfl)ng according to CSA standard Canadian National Standard(s) C22.2 No. 14-05
UL files (UL) E 134201
Short circuit current rating (UL) SCCR A s 42000
Maximum bypass current (UL) A 25,0
Ambient temperature range for op- R
eration with nominal data Ta work c 0..40
Degree of protection according to IP 65
IEC60529
Ambient conditions according to 4x
UL50/50E
Mass Mot kg 5,8 10,0 15,1 15,6
Average sound pressure level (ac-
curacy class 2) at Ppc on? Le dB (A) <75
Data control voltage
Rated control voltage input (UL)% Uns \Y 30...42
Rated power consumption control
voltage input at Uy; (UL) Prs W 27,5 33,5 39,5
Data power section
Rated power (t > 10 min) PLN nenn w 495,0 930,0 800,0 1360,0 1325,0 1240,0
Power dissipation at continuous
current and continuous DC bus| Ppiss cont W 70 140 175 165
power respectively (UL)®
Rated input voltage, power (UL) ® | Unnenn | V DC 540...750
Capacitance in DC bus Coc mF 0,012 0,024
Allowed switching frequencies 7 fs kHz 4;8
Data motor stage
Continuous torque at standstill 60 K Mo_eo Nm 2,2 6,0 55 10,5 10,0 8,7
Maximum torque Minax Nm 94 25,0 18,0 35,0 28,0 29,0

Last modification: 2009-09-23
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KSMO01.2 | KSM01.2 | KSM01.2 | KSM01.2 | KSM01.2 | KSM01.2
Descriotion Svmbol Unit B-041C- | B-061C- | B-061C- | B-071C- | B-071C- | B-076C-
P y 42N-_ - | 35N-_- | 61N-_- | 24N-_ - | 35N-_- | 35N-_ -
_2 _2 _2 _2 _2 _2
Maximum current Imax(rms) A 6,8 14,9 17,7
Torque constant at 20 °C & Kv_n Nm/A 1,60 2,03 1,16 2,52 1,85
o 9 V/1000
Constant voltage at 20 °C 9 Kemk_1000 min-1 98,2 125,0 71,5 155,0 114,0 113,8
Rotor inertia Jrot kg*m? | 0,00019 0,00093 0,00189 0,00446
Thermal time constant Tin min 13 18 15 25
Maximum speed Niax min-"! 5500 4300 6000 3400 4700
Insulation class according to DIN N 155
EN 60034-1
Holding brake data
Holding torque My Nm 4.0 10,0 16,0
Clamping delay tq ms 25 30
Release delay tp ms 35 40 50
Mass brake Mg,
Inertia brake Jrot kg*m? | 0,000023 0,000059 0,000161
Last modification: 2009-09-23
1) Mass motor without holding brake
2) According to DIN EN ISO 11205; comparative value at distance 1 m, out
of cabinet; HCS types with order code -L***: load-dependent
3) Observe supply voltage for motor holding brake
4) HMS, HMD, HCS plus motor holding brake and control section; HCS01
including control section
5) Plus dissipation of braking resistor and control section
6) DC bus L+, L-; mains input L1, L2, L3
7) Also depending on firmware and control section; see parameter de-
scription "P-0-0001, Switching frequency of the power output stage"; see
"P-0-4058, Amplifier type data"
8)9) Manufacturing tolerance 5%
Fig.5-7: KSM With Motor Holding Brake - Technical Data
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KSMO01.2B-041C-42
M [Nm]
100 1 @O0 O
9,0 4
8,0 -
7.0 -
6,0 -
= e
40 J—0RED)
3,0 4
2,0 - Lo
1,0 1
0.0 T T T T T 1
0 1000 2000 3000 4000 5000 6000
n [min-1]
MK000212v02nn
S1,S3 Characteristics apply to a PWM frequency of 4 kHz
(1) Mnax, controlled supply (1) 3 x AC 400 V
(2)(3)(4) Max, Uncontrolled supply (2) 3 x AC 480V, (3) 3x AC 440V, (4)3xAC
400 V
Fig.5-8: Characteristics KSM01.2B-041C-42
KSMO01.2B-061C-35
M [Nm]
30,0 -
2o cXeJel©
20,0 -
15,0 -
S325% D)
10,0 -
5,0 4
0,0 |

1000 1500 2000 2500 3000 3500 4000 4500
n [min-1]

MK000211v03nn

S1, S3
M
(2)(3)4)

Fig.5-9:

Characteristics apply to a PWM frequency of 4 kHz

M ax, controlled supply (1) 3 x AC 400 V

Miax, Uncontrolled supply (2) 3 x AC 480V, (3)3x AC 440V, (4) 3xAC
400 V

Characteristics KSM01.2B-061C-35
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KSM01.2B-061C-61

M [Nm
20,0 -
@00 0@
18,0
16,0 - \
14,0 -
12,0 1 S325% £0)
10,0 -
8,0 -
6,0 4
4,0 -
2,0 -
0.0 T T T T T 1
0 1000 2000 3000 4000 5000 6000 7000
n [min-1]
MK000218v02nn
S1, S3 Characteristics apply to a PWM frequency of 4 kHz
(1 Miax: controlled supply (1) 3 x AC 400 V
(2)(3)(4) Mmax, Uncontrolled supply (2) 3 x AC 480V, (3)3x AC 440V, (4)3xAC
400 V
Fig.5-10: Characteristics KSM01.2B-061C-61
KSMO01.2B-071C-24
M [Nm]
40,0 ~
@0 O
35,0
30,0
25,0
83125%_EDJ
20,0 +——
15,0 -
T
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0.0 T T T T T T 1
0 500 1000 1500 2000 2500 3000 3500
n [min-1]
MK000214v02nn
S1,S3 Characteristics apply to a PWM frequency of 4 kHz
@) Mnmax, controlled supply (1) 3 x AC 400 V
(2)(3)(4) Mmax, Uncontrolled supply (2) 3 x AC 480V, (3) 3xAC 440V, (4)3xAC
400 V
Fig.5-11: Characteristics KSM01.2B-071C-24
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M [Nm
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Fig.5-12:

Characteristics apply to a PWM frequency of 4 kHz

Miax, controlled supply (1) 3 x AC 400 V

Miax, Uncontrolled supply (2) 3 x AC 480V, (3)3x AC440V, (4) 3xAC
400 V

Characteristics KSM01.2B-071C-35

M [Nm
35,0 -

KSMO01.2B-076C-35

@0 0

S3(25% D)

S1s0x)

500 1000 1500 2000 2500 3000 3500 4000 4500 5000
n [min-1]

MK000217v01nn

S1,S3
Q)
(2)(3)(4)

Fig.5-13:

Characteristics apply to a PWM frequency of 4 kHz

Mnax, controlled supply (1) 3 x AC 400 V

Max, Uncontrolled supply (2) 3 x AC 480V, (3) 3x AC440V, (4)3xAC
400 V

Characteristics KSM01.2B-076C-35
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5.2.3 Dimensions and Technical Design

Dimensions
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Fig.5-14. Dimensions KSM01.2B-041
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Fig.5-15: Dimensions KSM01.2B-061
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Fig.5-16. Dimensions KSM01.2B-071
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Technical Design

Type of Construction of Motor

Housing Varnish

Balance Value Level
(Balance Quality)

Concentricity, Run-Out and Align-
ment

Flange

Output Shaft, Shaft End and Cen-
tering Hole

5.24

Type of construction of motor B5 according to EN 60034-7 (additional informa-
tion see index entry "Type of construction")

Black, RAL 9005
A, according to EN 60034-14: 2004

According to DIN 42955, ed. 12.81 (IEC 60072-1)

Encoder Concentricity tolerance Run-out and alignment tolerance
S1, M1 N --- N
Fig.5-18: Tolerance for Concentricity, Run-Out and Alignment, Depending on En-

coder Option
According to DIN 42948, ed. 11.65

Motors with keyway have been balanced with the complete key. The machine
element to be driven must be balanced without a key.

Shaft end cylindrical, acc. to DIN 748 part 3, ed. 07.75 (IEC 60072-1)
Centering hole, according to DIN 332 part 2, ed. 05.83

Corresponding key, according | Centering hole, according to
to DIN 6885-A (is not part of DIN 332 part 2, ed. 05.83
Type
the scope of supply of the mo-
tors)
KSMO01.2B-041 5x5x20 DS M5
KSMO01.2B-061 6 %6 x32 DS M6
KSMO01.2B-071 10 x 8 x 45 DS M10
KSM01.2B-076 8 x7 x40 DS M8
Fig.5-19: Key and Centering Hole

Bearing Load and Shaft Load

See index entry "Project planning —» Notes on mechanical project planning" for
more detailed information on

° Allowed radial and axial forces
o Shaft load
®  Bearings
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Radial Force F,,4ia

FradiallN KSM01.2-041
1400
—Welle glatt
Shaft plain
o = =Welle mit Passt
Shaft with keyw:

1000 e = 100 M- 1

e py= 250 min-1

= 500 min-1

= 1000 min-1
400 | = == 2000 min-1
——= 4000 min-1
200
= 5000 min-1
0 T
0 5 10 15 20 25 30
ximm
Fig.5-20: KSM01.2B-041: Allowed Radlial Force (Shaft and Bearings Load)
KSM01.2B-061
Fradial/N
2500 4
—Welle glatt
Shaft plain
- w=ifelle mit Passfeder
2000 4 \ Shat with keyway
\ —— = 100 min-1
158 "---...__ :: - ===p= 250 min-1
—— \ e 1= 500 min=1
== — ——
1000 4 ====n= 1000 min-1
— —
r__'__—'——-——--—_____ = 2000 min-1

500 4 ——ri= 4000 min-1

==—n= G000 min-1

o -
0 10 20 30 40
*xfmm
Fig.5-21: KSMO01.2B-061: Allowed Radial Force (Shaft and Bearings Load)
KSM01.2B-071
FradialiN
6000 - \ —;.leu; glatt
naft plain
i \ = =Walle mit Passfader
Shat with keyway
\ ~ == 100 min-1
4000 J\ e 1= 250 miin-1
anoo -—------_ e = 500 miN-1
-'""‘------__._____________ — = 1000 Min-1

== ==r= 2000 min-1

===n= 4000 min-1

= G000 min-1

o 10 20 30 40 50 60

xfmm

Fig.5-22: KSM01.2B-071: Allowed Radlal Force (Shaft and Bearings Load)
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5.3
5.3.1
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KSM01.2B-076

Fradial/N
6000 4

——Wela glatt
Shaft plain

= ==Nele mit Passfeder
Shaft with keyway

= 100 min-1

———n= 250 min-1

iz 500 min-1

= 1000 min-1

——py= 2000 min-1

== 4000 min-1

=== 5000 min-1

Fig.5-23: KSMO01.2B-076: Allowed Radlal Force (Shaft and Bearings Load)
Axial Force Faa Type Maximum allowed axial force in [N]
KSMO01.2B-041 20
KSM01.2B-061 20
KSMO01.2B-071 40
KSMO01.2B-076 40
Fig.5-24. Allowed Axial Force

Distributed Drive Controller KMS
Brief Description and Usage

DGO003I w01 _nnaif

Fig.5-25:

Distributed Drive Controller KMS

Distributed drive controllers KMS are used to operate Rexroth IndraDyn S mo-

tors.
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Data Sheet KMS
Description Symbol Unit KMS01.2B-A018
Listing according to UL standard UL 508 C
(UL)
(LL'JSL“)”Q according to CSA standard Canadian National Standard(s) C22.2 No. 14-05
UL files (UL) E 134201
Ambient temperature range for op-

T o
eration with nominal data a-work c 0..-40
Degree of protection according to IP 65
IEC60529
Ambient conditions according to . .
UL50/50E 4X (in preparation)
Mass m kg 2,40
Data control voltage
Rated control voltage input (UL)" Uns \Y, DC 30...42
Rated power consumption control p W 16
voltage input at Uys (UL) 2 N3
Data power section
Short circuit current rating (UL) SCCR A rms 42000
Rated input voltage, power (UL) ® | UiN nenn Y DC 540...750
Capacitance in DC bus Coc mF 0,02
Rated input current (UL) Iin A 7,3
Maximum bypass current (UL) A 25,0
Allowed switching frequencies # fs kHz 4,8
Power dissipation at continuous
current and continuous DC bus| Ppiss cont W 50,00
power respectively (UL)%
Data power section - Output
O}Jtput voltage, fundamental wave Usut of Vv UDC * 0,71
with open-loop operation
Output voltage, fundamental wave

3 U *

with closed-loop operation outeff v ubC 0,71
Rise of voltage at output with
Ui nenn @nd 15 m motor cable| dv/dt kV/us 5,00
length phase-phase (10-90%)®)
Rise of voltage at output with
U nenn @nd 15 m motor cable| dv/dt kV/us 5,00
length phase-ground (10-90%)7”

Last modification: 2010-02-19




Courtesy of CMA/Flodyne/Hydradyne = Motion Control = Hydraulic = Pneumatic = Electrical = Mechanical = (800) 426-5480 = www.cmafh.com

68/179 Bosch Rexroth AG

Technical Data of the Components

DOK-INDRV*-KCU+KSM****-PR04-EN-P
Rexroth IndraDrive Mi Drive Systems With KCU01, KSM01, KMSO01

Description Symbol Unit KMS01.2B-A018
Output  frequenc range at
fs =Z kHz a Y o fout74k Hz 0...400
Output  frequenc range at
ey eneyTeng fusx | Hz 0...800
)
Output frequency threshold to de-
£
tect motor standstill®) out sl Hz 0.4
Maximum output current at
fs =4 kHz P Iout_ma><4 A 1717
Maximum  output current at
fs = 8 kHZ p Ioutﬁmax8 A 13‘3
Continuous output current at
f =4 kHz p IouLcont4 A 5,8
S
Continuous output current at
f = 8 kHZ p IouLcontS A 216
)
Continuous output current at |
f, = 4 kHz; output frequency | °ut-contoHz A 5.6
fout < Tout_stin -
Continuous output current at |
f, = 8 kHz; output frequency| °ut-contoHz A 2.4
fout < fout_stin £
Last modification: 2010-02-19
1) Observe supply voltage for motor holding brake
2) HMS, HMD, HCS plus motor holding brake and control section; HCS01
including control section
3) DC bus L+, L-; mains input L1, L2, L3
4) Also depending on firmware and control section; see parameter de-
scription "P-0-0001, Switching frequency of the power output stage"; see
"P-0-4058, Amplifier type data"
5) Plus dissipation of braking resistor and control section
6) 7) Guide value, see following note
8) See following note regarding reduction output current
Fig.5-26: KMS - Technical Data
= Guide value "Rise of voltage at output”
Observe that the load at the motor is almost independent of the
power section used.
Especially when using standard motors, make sure that they com-
ply with the occurring voltage load.
Observe the information on third-party motors at drive controllers
(see documentation "Rexroth IndraDrive, Drive Systems With
HMV01/02 HMS01/02, HMDO01, HCS02/03", index entry "Third-par-
ty motors — At drive controllers").
= Reduced output current at motor standstill

Depending on the electric output frequency, the output current is
reduced for thermal protection of the power section.

The output current is reduced, when the electric output frequency
has fallen below the threshold to detect motor standstill.
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5.3.3 Dimensional Drawing KMS

A —\ 98.3
(87)
L
[s'e
A o
L
A S
\\ w ~
— L <o
o =T - © =
- o L] ~—
o o
il s %
:Jf‘ IIJrJ' = O \
{ =
' 43,5 \
L
/rl | — B
; od
<-~____..'/ A
e
56 . 1
>1 1 0 >1 00 DMO00119v01 _nn.tif
A Minimum mounting clearance
B Boring dimensions
Fig.5-27: Dimensions

5.4 Electronic Control System KCU
5.4.1 Brief Description and Usage

The electronic control system KCU fulfills the following functions:

®  Transmission of power supply of KSM/KMS

Supply of KSM/KMS with control voltage

e  Conversion from SERCOS (fiber optic cable) to RS422

®  Exchange of status signals between KSM/KMS and supply unit
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5.4.2 Data Sheet KCU
Data Sheet KCU - Currents, Voltages, Power

DOK-INDRV*-KCU+KSM****-PR04-EN-P
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Description Symbol Unit KCUO01.2N-SE-SE*-025-NN-S-NN-NW
Listing according to UL standard UL 508 C
(UL)
'(-L'JSE')”Q according to CSA standard Canadian National Standard(s) C22.2 No. 14-05
UL files (UL) E 134201
Mass m kg 3,80
Degree of protection according to P20
IEC60529
Mln!ml.:m distance on the top of the dop mm 80
device"
Minimum distance on the bottom of d mm 110
the device? bot
Horizontal spacing on the device® dhor mm 0
Temperature rise with minimum
distances dyot; diop; Pep AT K <60
Cooling type Forced
i\I{]c;Iumetrlc capacity of forced cool- Vv mi/h Approx. 0.3
Power dissipation at continuous
current and continuous DC bus| Ppiss cont w 90
power respectively (UL)¥
Insulation resistance at DC 500 V Ris Mohm >50
Average sound pressure level (ac-
curacy class 2) at Ppc con® Le dB (A) <70
Data control voltage - Input
Rated control voltage input (UL)® Uns \% 24 +20 %
Rated power consumption control p W 675
voltage input at Uy, (UL) 7 N3
Maximum inrush current at 24V

I
supply EIN3_max A 8,00
Pulse width of |E|N3 tEIN3Lade ms <1000
Input capacitance Cns mF 5,00
Maximum allowed voltage for 1 ms | Uns max \Y, 33,00
Data control voltage - Output
Rated control voltage output (UL) Uout \% 42.0
Rated control power output (UL) Pout 588,0

Last modification: 2010-02-19
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Description Symbol Unit KCUO01.2N-SE-SE*-025-NN-S-NN-NW
Data power section - Input

Rated input voltage, power (UL) ® | ULn nenn \Y DC 540...750

Rated input current (UL) In A 25,0

Capacitance in DC bus Coc mF < 0,001

Capacitance against housing Cy nF 2x470

Short circuit current rating (UL) SCCR Arms 42000

Data power section - Output

Output voltage (UL) Uout Vv DC 540...750

Output current (UL) lout A 25,0

Derating Of PDCfcont; |:,BD; Ioutﬁcont at fTa %/K 2

Tafwork < Ta < Ta,work,red

Rated power (t > 10 min) at
fs = 4 kHz; U y_nenns coNtrol factor | Ppc con kW 14,0...18,8
ag > 0.8; without mains choke

Maximum allowed DC bus power at

ULN_nenn; Without mains choke Poc_max kW 42,0..533

Last modification: 2010-02-19

1) 2) 3) See fig. "Air Intake and Air Outlet at Device"

4) Plus dissipation of braking resistor and control section

5) According to DIN EN ISO 11205; comparative value at distance 1 m, out
of cabinet; HCS types with order code -L***: load-dependent

6) Observe supply voltage for motor holding brake

7) HMS, HMD, HCS plus motor holding brake and control section; HCS01
including control section

8) DC bus L+, L-; mains input L1, L2, L3

Fig.5-28: KCU - Technical Data

NOTICE Property damage due to temperatures higher
than 105 °C!

Comply with indicated minimum distances!
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R : |
v L

dhor dhor

- e
b [
| A v
\
DEO000006v01_nn.FH11

A Air intake
B Air outlet
C Mounting surface in control cabinet
diop Distance top
dpot Distance bottom
dhor Distance horizontal
Fig.5-29: Air Intake and Air Outlet at Device
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54.3 Dimensional Drawing KCU
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© = o
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Tol EE
G) @ = I = W =r
. : i -%I- 8 @_r -J.r E
>' ik
1 251 .5 & <
25 =
Hi o )
o
E = %
DMO00024v01_nn.tif
A Minimum mounting clearance
Fig.5-30: Dimensions
5.5 Hybrid Cable RKH
5.5.1 Technical Data
Description Unit | Ready-made hybrid cables RKH
Brief description of cable [5%x25mm?+5x0.34d mm?+ (2 x 2 x 0.34 mm?) C] StC
Current carrying capacity A 2x25A;2x15A
Temperature range during storage °C -30 °C to +60 °C

Ambient temperature during operation °C

and with permanent installation -30°Cto+40°C

Ambient temperature during operation °C

and with flexible installation -20°Cto+40°C
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Description Unit | Ready-made hybrid cables RKH
Material of cable jacket PUR
Approvals UL/CSA
Silicone, halogens Not containing any silicones or halogens
Oil resistance According to DIN EN 60 811-2-1 and HD 22.10 appendix A, DIN 282 part
10
Flammability According to DIN EN 50 265-2-1, IEC60332-1, UL Sub.758 AWM Section
G Page 95
Diameter (AD) mm | 16,2 0,5
Bending radius with permanent installa- 5x AD
tion
Bending radius with flexible installation 10 x AD
Number of bending cycles 5 million
Specific cable weight kg/m 0,35
Suited for use in flexible cable tracks Yes
Fig.5-31: Technical Data Hybrid Cables RKH
5.6 Selecting Hybrid Cable for Appropriate Connection
e
Hybrid cable RKH (with E g_,j
different outgoing direc- — Pa—
: ) m Y
tions from connection _J) s
[y TTT LTS
point X3.1 or X3.2 at
KSM and KMS) KCU X3.1 X3.1 X3.1 X3.2 X3.2 X3.2 RKHO0700
% KCU - - - - RKHO0301 | RKH0401 | RKH0501 | RKH0501
)
§ X3.1 - RKHO0001 | RKH0100 | RKH0202 - - - RKH0202
g X3.1 - RKHO0100 | RKH0200 | RKH0204 - - - RKH0204
é X3.1 - RKH0202 | RKH0204 | RKH0600 - - - RKHO0600
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e
Hybrid cable RKH (with E Q—,}
different outgoing direc- = Pa—
: . m "~
tions from connection _J) ).
4 messaa®
point X3.1 or X3.2 at
KSM and KMS) KCU X3.1 X3.1 X3.1 X3.2 X3.2 X3.2 RKH0700
% X3.2 RKH0301 - - - RKHO0002 | RKH0101 | RKH0203 | RKH0203
g X3.2 RKHO0401 - - - RKH0101 | RKH0201 | RKH0205 | RKH0205
% X3.2 RKH0501 - - - RKH0203 | RKH0205 | RKH0601 | RKH0601
e
g=-..’= RKH0700 | RKH0501 | RKH0202 | RKH0204 | RKH0600 | RKH0203 | RKH0205 | RKH0601 -
u—-m---"
Fig.5-32: Hybrid Cable RKH
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Selection of Hybrid Cables

Identifying the Hybrid Cables

Terminal Connector

RKHO0201

i

MGO00031_nn.fh1t

Fig.5-33: Example of Drive System With Hybrid Cable

Each string of distributed servo drives KSM must be terminated with the termi-
nal connector RHS0004.

All hybrid cables are suited for use in flexible cable tracks. In the example, the
cable RKH0700 is used in a flexible cable track. To quickly replace the flexible
cable track cable for servicing, the cable in the example used in the flexible
cable track has been equipped with connectors at the inputs. Observe the
maximum allowed length of the hybrid cable in the flexible cable track.

Hybrid cables are marked according to the following example:
RKH0100/030,5

The cable designation is made up of:

Cable number = e.g. RKH0100

and

Cable length = e.g. 30.5m

Each string of distributed servo drives KSM must be terminated with the termi-
nal connector.

KSM X3.1/X3.2

Terminal connector RHS0004

Fig.5-34. Order Code of Terminal Connector
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Connector Pin Assignment Hybrid
Cable (Between KCU and First
KSM/KMS)

Connector Pin Assignment Hybrid
Cable (Between two KSM/KMS)
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Technical Data of the Components

Applies to: RKH0301, RKH0401, RKH0501

Interconnection Diagrams for Ready-Made Hybrid Cables

Plug-in connector KCU Bulk cable Plug-in connector KSM/
KMS
RHS0005/C03 REH0800 RHS0001/C03 "
RHS0006/C03 2
Interconnection diagram
KCU_-X51 . R
(a1, - WH SRS
C 1] o YE o] 2]
E 2 1 I : I : [o]€] : [ : 1} 3)
Celit | BU ol 4)
| by T ﬂ_%s
- — | I 1}
-X52 : | | : | !
N TQ L [ s6)
G2l o VT 7]
[3; 1 BN | 8]
Cal T GN 9]
Cs] ! GY 1 10)
- T T T
C— oo
X583 v .
NP aN Y
cC1l WH | 12)
1 I Al N \l
X54 . v
Tl o RD sl
O] BK L 14)
[ PE; !, GNYE TN
r__1 o N I “I
A u.J‘/_i
L-End R-End
KAQ0Q038vD1 _nn.fh11
Coding at plug-in connector KSM/KMS 3
Cable type L-End R-End
RKH0301
RKHO0401 Not coded
RKH0501 =
1) Plug-in connector R-End for RKH0310, RKH0401
2) Plug-in connector R-End for RKH0501
3) Picture shows coding with view to mating side

Fig.5-35:

Parts of Ready-Made Hybrid Cables From KCU fto KSM/KMS
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Applies to: RKH0001, RKH0002, RKH0100, RKH0200, RKH0101, RKH0201,
RKHO0202, RKH0203, RKH0204, RKH0205, RKH0600, RKH0601

Plug-in connector KSM/ Bulk cable Plug-in connector KSM/
KMS KMS
RHS0001/C03 REHO0800 RHS0001/C03
RHS0006/C03 RHS0006/C03
Interconnection diagram
7 i
L 1 ! LN YE ~ 1J
(2 ;11 wh X L 2]
(3 | [ : I BU 11 : [ 3;]
Ga [10 1 oa X D
e b-y] s
! I Il |
| | I 1 H
! 6 1 TQ 11 6)
Gz | 1 vt K 7]
(& i 11 BN § 8]
( 9 ! I GN 11 9:]
(10 | 11 GY . 10]
' I [
r | (. [N \.l
1 I H
|\11 .. GN * 11
(12 . '"  wH I 12]
“ U +t
! | I 11 \]
ORI | g
(14 ! Ol BK 11 14j
(@ [ 1 onvE ¥ &)
T y y
A —— A
L-End R-End
KAQQO037v01_nn.fh11
Coding at plug-in connector KSM/KMS "
Cable type L-End R-End
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Plug-in connector KSM/ Bulk cable Plug-in connector KSM/
KMS KMS

RHS0001/C03 REH0800 RHS0001/C03
RHS0006/C03 RHS0006/C03

RKHO0001
RKHO0100
RKHO0200
RKHO0202
RKHO0204
RKH0600

RKHO0002
RKHO0101
RKHO0201
RKHO0203
RKHO0205
RKHO0601

1) Picture shows coding with view to mating side
Fig.5-36: Parts of Ready-Made Hybrid Cables From KSM/KMS fo KSM/KMS
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Connector Pin Assignment Hybrid
Cable (for Flexible Cable Tracks)

Connector Pin Assignment Termi-
nal Connector

Applies to: RKH0700

DOK-INDRV*-KCU+KSM****-PR04-EN-P
Rexroth IndraDrive Mi Drive Systems With KCU01, KSM01, KMSO01

Plug-in connector KSM/ Bulk cable Plug-in connector KSM/
KMS KMS
RHS0007/C03 REH0800 RHS0007/C03
Interconnection diagram
" B
10|, ~ YE ~ s 10l
- - 4 -
Lo i owh X Lol el
L8 i, 1 BY 0o sl
L7 [1nooa X HEH Y
| 5 D o o o o D D C oo __ Li- _If 5
-I—H 1 1
1l ' 11 [
lel ! 1 L 6
L3 | v ! 30
Lla . BN L 4]
g | 11 GN 1 1
1o | i GY . 2
I ' [N [ |
. | 1 1
| | 11 1 |
=11 | 11 GN 1] 11
L2 ' wH I 12
: | 1 1
_|13 i 11 BRD : | 13!
_|14 ! 11 BK 1 14
JO | ' eNE . S,
A / |
i — i
L-End
KAQOO066v01 _nn.fh11
Cading at plug-in connector KSM/KMS
Cable type L-End R-End
RKHO0700 Not coded Not coded

Fig.5-37:

Parts of Ready-Made Hybrid Cable for Flexible Cable Tracks

Atthe last KSM, the terminal connector is plugged in the unassigned connection
(X3.1 or X3.2). It has two functions:

® |t closes the SERCOS ring

and

° contains the pull-up resistor for power enable Bb_V of the supply unit
(power off when a connector is removed).
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Applies to: RHS0004

Terminal connector

s3]

-
o © o~

| —

-

-
na

—_ -
oW

BV W e W
®

KAQ00038v01_nn.th11

Cading at plug-in connector

RHS0004 not coded

Fig.5-38:

Parts of Ready-Made Terminal Connector RHS
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6.1
6.1.1

Connection Points

Connection Points

Connection Points of System
Connection Point of Equipment Grounding Conductor

A WARNING Dangerous contact voltage at device housing!

Lethal electric shock!

The devices of the Rexroth IndraDrive Mi product range are devices with in-
creased leakage current (greater than AC 3.5 mA or DC 10 mA).

Therefore, always install a stationary connection of the equipment grounding
conductor.

In a Rexroth IndraDrive Mi drive system, connect the equipment grounding
conductor connections of all devices and additional components to the equip-
ment grounding system.

HMVO1

a
A’;f_,, “\_‘.
I\_/
1 Connection point of equipment grounding conductor at supply unit with
connection to equipment grounding system
2 Joint bars connect equipment grounding conductors of neighboring de-
vices
3 Hybrid cables connect equipment grounding conductors of KSM/KMS
with one another and with equipment grounding conductor of KCU
4 Second connection point of equipment grounding conductor (see index

entry "Connection - Second connection point of equipment grounding
conductor")

Fig.6-1: Connection Point of Equipment Grounding Conductor

15y The connection point of the equipment grounding conductor shown
above applies to distributed drive controllers KMS, too.
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6.1.2 Ground Connection

NOTICE Risk of damage to the devices by spark dis-

charge of static charges

In some applications (e.g. printing or packaging), high static charges can de-
velop. Make sure that these charges can be directly discharged against ground
at their point of origin. Therefore, connect the second connection point of equip-
ment grounding conductor at KSM/KMS to the equipment grounding system of
the installation.

The ground connection of the housing is used to provide functional safety of
the devices and protection against contact in conjunction with the equipment
grounding conductor.

Ground the housings of the devices:

1. Connect the bare metal back panel of the devices in conductive form to
the mounting surface in the control cabinet. To do this, use the supplied
mounting screws.

2. Connect the mounting surface of the control cabinet in conductive form to
the equipment grounding system.
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Connection Points

Connection Points of KCU

6.2.1 Position of Connection Points
®
F4 S6
\ 1§ |E//
VL X20 TX
@
@/ | X21 RX
F5
X1
ov -
ML xs52
L+ ‘
L-
X53
2
1
DG000170v01_nn.fh11
Fig.6-2: Electronic Control System KCU (Left: Front, Right: Bottom)
Element | Significance Notes
1 Connection point equipment grounding con- | For connection to the equipment grounding system
ductor
2 Joint bar equipment grounding conductor | For connection to neighboring device
(part of basic accessory HAS01)
F4 Fuse output X54 (L+) 30A
F5 Fuse output X54 (L-) 30A
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Element | Significance Notes
LEDs H52.1: E-Stop See index entry "KCU - LEDs"
H52.2: Power Supply
H52.3: Warning
H52.4: DC Bus In
H52.5: Drives
H53: 42 V Out
H54: DC Bus Out
24V, 0V | Control voltage connection For connection to supply unit via contact bars
(part of basic accessory HAS01)
L+, L- DC bus connection For connection to supply unit via contact bars
(part of basic accessory HAS01)
S6 Switch For setting the SERCOS transmission power
X1 Module bus connection Keep ribbon cable in parking position, when there is no connection
to neighboring device.
X20 TX |SERCOS connection Transmitter
X21 RX | SERCOS connection Receiver
X50 E-Stop connection E-Stop input
X51 SERCOS connection Master communication
X52 Status messages connection For exchanging status messages
X53 42V, 0 V connection 42 V output; control voltage supply
X54 Connection for DC bus, equipment ground- | DC bus output; power supply
ing conductor
Fig.6-3: Connection Points and Display Elements
= For the correct and safe function of the drive, all connection points
must be connected.
At X51, X52, X53 and X54, use the hybrid cable RKH by Rexroth.
6.2.2 X1, Module Bus

Function, Pin Assignment

The module bus is an internal system connection and is used to exchange data

between the devices.
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Identification | Function
X1in To plug in module bus
connector
X1 out Passes module bus

connection to neighbor-
ing device

Fig.6-4. X1, Module Bus

Notes on Installation  Keep ribbon cable in parking position, when not connected to neighboring de-
vice.
= When using DC bus capacitor units: Do not establish this connec-

tion at the DC bus capacitor unit, if the DC bus capacitor unit is the

last device in the drive system.

6.23  X20 TX, X21 RX (SERCOS interface)

General Information

NOTICE Risk of damage to the connection by too high

tightening torque!

The maximum tightening torque of the union nut at the coupling elements of the

fiber optic cables is 0.6 Nm.

Description

)

— X20TX

— X21 RX

DA000217v01_nn.FH11

Fig.6-5: SERCOS interface
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Pin Assignment X20 TX Transmitter
X21 RX Receiver
S6, SERCOS Transmission Power
View S6/1 S6/2 S6/3 Fiber optic cable | Transmission
length power
- OFF OFF 0...15m -14.0to -8.0 dBm
E E E - ON OFF 15...30m -9.0t0-3.0 dBm
1 2 3 - OFF ON 30...45m |-7.3t0-1.3dBm
- ON ON > 45 morglass |-5.5t0 +0.5 dBm

fiber

ON

DG000188v01_nn.th11

Fig.6-6 Switch for Setting the SERCOS Fiber Optic Cable Transmission Power
6.2.4 X50, E-Stop Input
Complies with EN61131-2
View Connection Signal name Function
4 24V 24V output for E-Stop input

Digital input for E-Stop, iso-
lated; active with input volt-
age "L"

% 3
E_Stop

1 ov

2 3 4

1

0V output for E-Stop input

DG000189v01_nn.th11
Condition as supplied:
With jumpers at 1-2 and 3-4

Input circuit (R1 = approx. 2k5; R2 = approx. 20k; C1 = approx. 1 nF; V1 = approx. 5 V; V2 = approx. 0.7 V):

0-24V
C Esop ALY ro---c

-1
S
-
N
»¥

o R .
R2 c1
o2V fl] T :
Spring terminal (connector) Unit Min. Max.
Connection cable stranded wire mm? 0,5 1,5
Connection cable AWG 20 16
Allowed input voltage \% -3 30
Input voltage "H" \% 11 n.s.
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Input voltage "L" \% n.s. 5
Input resistance kQ 2,5
Fig.6-7: Function, Pin Assignment, Properties
6.2.5 X51, Master Communication SERCOS
View Connection Signal name Function
1 RxD+ Internal interface
= 2 RxD-
= 3 TxD+
85 4 n. c.
5 n.c
DA000041v01_nn.FH
6 TxD-
RJ45, female
7 n. c.
8 n.c.
Fig.6-8: Function, Pin Assignment, Properties

6.2.6 X562, Status Messages

KSM/KMS have no module bus connection. Connection to the overall system
takes place via the electronic control system KCU.

Connection Signal name Function
1 1 Internal signals between
2 E-Stop KCU and KSM/KMS
?1 2 Bb_V
5
DA000036_nn.FH11 —
3 Warn
4 ud
5 Bb_A
Spring terminal (connector at hybrid cable) Unit Min. Max.
Connection cable stranded wire mm? n.s.
Connection cable AWG
Voltage range \Y, 0 42 +10%
Voltage level "H" \% 20 n.s.
Voltage level "L" \% n.s. 10
Output current mA n.s. 1
Fig.6-9: Function, Pin Assignment, Properties
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6.2.7 X53, Control Voltage Output

View Connection Signal name Function
L 1 = 2' 1 ov Output of DC-DC converter
: i 5 42V (24 V-42 V) in KCU;
I:I |:| supplies KSM with control
: . voltage
DACOD178v01_nn.FH1*
Screw terminal (connector at hybrid cable) Unit Min. Max.
Tightening torque Nm 1,5 1,7
Connection cable stranded wire mm?

Connection cable

Connection via hybrid cable RKH
AWG

Output data Uout» Pout (€€ technical data of KCU)
Short circuit protection - Present
Overload protection - Present

Fig.6-10:

Function, Pin Assignment, Properties

6.2.8 X54, DC Bus, Equipment Grounding Conductor Output KSM/KMS

View Connection | Function
—“ﬂj L- DC bus; negative pole
EO L- S Equipment grounding conductor
EO @ L+ DC bus; positive pole
O )|
DG000185v01_nn.FH11
Spring terminal (connector at hybrid cable) Unit Min. Max.
Connection cable stranded wire mm?
Connection via hybrid cable RKH
Connection cable AWG
Short circuit protection L+, L- Fuses F4, F5
Voltage L+, L- \% U, (see technical data of KCU)

Fig.6-11:

Function, Pin Assignment, Properties
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6.2.9 DC Bus Connection L+, L-

A WARNING Lethal electric shock caused by live parts with

Bosch Rexroth AG 91/179

Connection Points

more than 50 V!

Before working on live parts: De-energize the installation and secure the power
switch against unintentional or unauthorized re-energization.

Wait at least 30 minutes after switching off the supply voltages to allow dis-
charging. To shorten the waiting time until voltage has fallen below 50 V, you
can use a discharging device (see chapter "Appendix").

Check whether voltages have fallen below 50 V before touching live parts!

Technical Data of the Connection Point

View Identifica- | Function
tion
L+ Connection points for connecting DC bus connections
+|O Ol :
- O O |L
DADOD178v01_nn.FH11
Screw connection Unit Min. Max.
M6 thread at device (terminal block)
Tightening torque Nm 55 6,5

Short circuit protection

Via fusing elements connected in the incoming circuit to the
mains connection

Overload protection

Via fusing elements connected in the incoming circuit to the
mains connection

(contact bars in scope of supply of accessory HAS01)

Current carrying capacity "looping through" from L+ to L+, L- to L-

With contact bars -072

A

220

Additionally with contact bars -042 and end piece

A

245

Fig.6-12:

Function, Pin Assignment, Properties
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HMVO01 KCU
HMVO02
HCSO03

Ol o oﬂuo

DGO000190v01_nn.th11

Fig.6-13: Connection of Contact Bars

If in special cases it is not possible to use the contact bars provided to establish
the connection, the connection must be established using the shortest possible
twisted wires.

NOTICE Risk of damage by voltage arcing!

Insulate ring terminals and lines with a heat-shrinkable sleeve. Afterwards, only
strip the insulation of the contact surface of the ring terminal.

When connecting the lines, make sure the polarity is correct.

Length of twisted wire Max. 2 m

Min. 10 mm?2,

Line cri tion .
i€ cross sectio but not smaller than cross section of supply feeder

Line protection By means of fuses in the mains connection

Dielectric strength of single

> : —
strand against ground =750V (e.g.: strand type — HO7)

Fig.6-14. DC Bus Line

HMV01 and HCSO03 devices have greater mounting depths than the electronic
control system KCU. For connecting the electronic control system KCU to an
HMVO01 or HCSO03 device, you must therefore use the control cabinet adapter
HAS03.1-002 which compensates the different mounting depths (see also
chapter "Accessories").
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6.2.10  Control Voltage Suppl

Connection Points

y +24V, 0V

I

PELV1) for 24v power supply unit

For the 24V supply of the devices of the Rexroth IndraDrive Mi
range, use a power supply unit or a control-power transformer with
protection by PELV according to IEC 60204-1 (section 6.4).

In the scope of CSA/UL, the data of the control-power transformer
are limited to:

e  Max. output voltage: 42.4 Ve, Or 30 Ve
e  Max. output power: 10000 VA

Technical

Data of the Connection Point

View

Identifica- | Function
tion

2av| O Q |24v
o | O O |ov

DACOD175v01 _nn.FH11

+24V Power supply

Connection to neighboring devices with contact bars from ac-
cessory HAS01.1

ov Reference potential for power supply

Connection to neighboring devices with contact bars from ac-
cessory HAS01.1

Screw connection Unit Min. Max.
M6 thread at device (terminal block)

Tightening torque Nm 55 6,5
Power consumption w Pws3 (see technical data)
Voltage load capacity \% Uyns (see technical data)

Polarity reversal protection

Within the allowed voltage range by internal protective diode

(contact bars in scope of supply of accessory HA!

Current carrying capacity "looping through" from 24V to 24V, 0V to OV

S01)

With contact bars -072

A 220

Fig.6-15:

Function, Pin Assignment, Properties

1) Protective Extra Low Voltage
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HCS02

HCS03, HMV01, HMV02

24V
oV

24V
oV

DG000221v01_nn.FH11

For HCSO02 devices, the 24V supply is connected to the elec-
tronic control system KCU with cables (cross section: min.
6 mm?2 (AWG 10)).

HMVO1 KCU
HMV02
HCS03
24V
oV
@ Eal
@ @l
BIABRE @@

DG000222v01_nn.th11

For HCS03, HMV01 and HMVO02 devices, the 24V supply is
connected to the electronic control system KCU with contact
bars.

Fig.6-16:
6.3 Connection Points of KSM
6.3.1 Position of Connection Points

Connecting the 24V supply

ISy

For X3.1 and X3.2, use ready-made hybrid cables and terminal

connectors by Rexroth.
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Y

0000000000

O DOO0000000
00 | DOO0000000

—

DGO00132v02_nn.FH11

S5 SERCOS address selector switch (10x)

S4 SERCOS address selector switch (1x)

X2 Serial interface (RS232)

X3.1, X3.2 Hybrid cable

X7 MultiMediaCard

X37, X38 Digital inputs/outputs

2. Second connection point of equipment grounding conductor
Fig.6-17: Connection Points KSM

6.3.2 X2, Serial Interface, Service Input "Release brake"

DA000275v01_nn.FH11

Fig.6-18: X2
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Description

Properties

View Connection | Signal name | Function
8 GND Reference potential
7 RxD Receive Data
@ @ @ 6 TxD Transmit Data
@ 5 RTS Request To Send
@ 4 n.c. Reserved, not connected
@ @ 3 n. c. Reserved, not connected
2 Input "release brake":
DAQDO198v01_nn.FH1T 1 Externally connect connection X2.1 to X2.2
to release brake
Female connector M12 (8-pin) Unit Min. Max.
Cable cross section stranded wire mm? 0,25 n.s.
Ready-made connection cable RKB0006 (optional accessory; see index en-
try "RKB0006")
Fig.6-19: Function, Pin Assignment, Properties
ISy Connected cables reduce the noise immunity.

Remove the cable at X2 when it is not required.

The serial interface (RS232) is required for programming, parameterization and
diagnosis during commissioning and servicing (with a PC and the commission-
ing software Rexroth IndraWorks D).

Electrical isolation None
Number of nodes Maximum 1
Transmission distance |Upto 15 m

Transmission rates

9600/19200 baud

ISy The interface does not have electrical isolation. The potential dif-
ference between control section and connected data terminal
equipment must always be less than 1 volt.
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6.3.3 X3.1, X3.2 Connection Point Hybrid Cable

DA000273v01_nn.FH11

Fig.6-20: X3.1and X3.2
View Connection Signal name Function
@ PE Equipment grounding con-
ductor

14 L- Power supply,

13 L+ DC 750V, 25 A

12 ov 42V supply, max. 5 A
11 42v

10 Bb_A Control signals (24 V)
9 ud

8 Warn

7 Bb_V

6 E-Stop

5 Shield SERCOS ring as RS422

@ 4 RxD-
DA000196v02_nn.FH11 3 TxD-

2 TxD+

1 RxD+
Contact design Pins on device
Fig.6-21: Function, Pin Assignment, Properties
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X7, Connection Point MultiMediaCard

Description

DA000209v01_nn.FH11

Fig.6-22: X7

A MultiMediaCard (MMC; product name: PFMO02) is contained in the scope of
supply.

X7 is used for reading and storing data (firmware, drive parameters, operating
data) from or to the MultiMediaCard.

NOTICE Risk of damage by MMC incorrectly plugged

in!

When you plug in the MMC, the contacts must point at the heat sink! Otherwise,
the MMC or the device might be damaged when you screw the MMC cover.

DGO00195v01 _nn.FH11

1 Contacts of MMC
Fig.6-23: Plugging in the MMC

For additional information on the MMC, see Functional Description of firmware
(index entry "MMC (MultiMediaCard)").
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6.3.5 X37, X38, Digital Inputs/Outputs

DA000274v01_nn.FH11

Fig.6-24. X37 and X38
View Connection | Signal name |Function
External supply 19 ... 30 V, max. 1 A,
X371 Uox connected to X38.1
@ @ X37.2 1/0_3 Dig. I/O, configurable
@ Reference potential;
. oV, ’
@ @ X313 ext external supply, connected to X38.3
X374 101 Dig. I/0, configurable, 1
can be used as probe
DAG0O197v01_nn.FH11 X37.5 Shield For cable shield
External supply 19 ... 30 V, max. 1 A,
U
X381 ext connected to X37.1
@ @ X38.2 1/10_4 Dig. 1/0, configurable
@ Reference potential;
. oV,
@ @ X38.3 ext external supply, connected to X37.3
X38.4 0.2 Dig. 1/O, configurable, 1
can be used as probe
DA000197v01_nn.FH11 X38.5 Shield For cable shield
M12 (5-pin) female Unit Min. Max.
Connection cable stranded wire mm?2 0,25 0,25
Cable cross section AWG - -
Ready-made connection cable RKS0010 (optional accessory; see index en-
try "RKS0010")
1) See also documentation "Rexroth IndraDrive, Drive Controllers, Control
Sections", Digital Inputs Type 2 (Probe)
Fig.6-25: Function, Pin Assignment, Properties
= The digital inputs/outputs correspond to IEC 61131-2, type 1.
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Data: Inputs
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Distributed to two 5-pin M12 connectors (X37 and X38), there is a total of
4 configurable, isolated inputs/outputs.

Configuration is done with the parameter "P-0-0300, Digital 1/0s, assign-
ment list".

The inputs I_1 (X37.4) and 1_2 (X38.4) can be used as probe inputs.

Internally, the outputs are supplied in isolated form with
24V (> 18 V) / 100 mA. The current can be distributed to the four outputs.
If more current is required in total, you have to supply, in addition, 24V
externally via the connections X38.1 or X37.1 (Uey).

Each of the short-circuit proof outputs can be loaded with 0.5 A. In total,
a maximum of 1 A is possible.

In the condition as supplied, there is an o-ring at the root of the thread
between the female connector insert and the electronics housing which
assures the tightness of the M12 female connectors. Without this o-ring,
neither the protective cap nor the connector are tight!

Data Unit Min. Typ. Max.

Allowed input voltage \ -3 n.s. 30

On \Y 15 n.s. n.s.

Off \Y n.s. n.s. 5

Input current mA 2 n.s. 5

Input resistance kQ Non-linear, varies depending on input volt-

age

Sampling frequency kHz Depending on firmware

Control delay us 20 n.s. 100 + 1 cycle
time of posi-
tion control

Pulse width tp s (probe) us 4 n.s. n.s.

Measuring accuracy t, (probe) us n.s. n.s. 1

Fig.6-26:

Digital Inputs
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Probe Input
P tPuIs tPuIs
A
| | |
| | |
| | |
| | |
| | |
B 1 1 1
| | |
tp tp t, 1y tp tp
DKO000200v01_nn.FH11
A Signal
B Signal detection at probe input
tpuls Pulse width
ty Measuring accuracy of the positive signal edge
t, Measuring accuracy of the negative signal edge
Fig.6-27: Signal Defection at Probe Input

Probe inputs are "rapid" inputs. For control use bounce-free switch-
ing elements (e.g. electronic switches) to avoid incorrect evaluation.

Data: Outputs Data

Unit Min. Typ. Max.
Output voltage ON \% Uex - 0.5 24 Uext
Output voltage OFF \% n.s. n.s. 2,1
Output current OFF mA n.s. n.s. 0,05
Allowed output current per mA n.s. n.s. 500
output
Allowed output current total or mA n.s. n.s. 1000
per group
Update interval ns Depending on firmware
Short circuit protection Present
Overload protection Present
Allowed energy content of mJ n.s. n.s. 400
connected inductive loads,
e.g. relay coils; only allowed
as single pulse

Fig.6-28: Digital Outputs
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R2 D2
CZ1—» © Uext
D3
_____ I
| WA I
i\
L O 1/0
D4 A l() 24Vint R1
D1
G T
Wi
1 - = 1
O OVext
DA000221v01_nn.FH11
D1 5V1
R1 2k ohm
R2 100 mA
24V Internal voltage source

Fig.6-29: Internal Circuit of the Digital Inputs/Outputs

= The digital outputs have been realized with high-side switches. This
means that these outputs can actively supply current, but not sink
it.

ISy The energy absorption capacity of the outputs is used to limit volt-

age peaks caused when inductive loads are switched off. Limit
voltage peaks by using free-wheeling diodes directly at the relay
coil.

Second Connection Point of Equipment Grounding Conductor

Parts of the installation with attached KSM/KMS must be connected to the
equipment grounding system of the installation. The housings of the KSM/KMS
then are connected to the equipment grounding system of the installation via
the flange. This connection is required in addition to the equipment grounding
conductor in the hybrid cable, because the leakage current of a distributed ser-
vo drive KSM/KMS is greater than 3.5 mA.

Additionally connect the KSM/KMS housing via a second equipment grounding
conductor to the equipment grounding system of the installation, when KSM/
KMS is attached to parts of the installation which

®  have bad electroconductive properties
or

e  cannot be connected to the equipment grounding system of the installa-
tion.
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A WARNING High housing voltage and high leakage cur-

rent! Danger to life, risk of injury by electric
shock!

In addition to the connection via the hybrid cable, connect the second connec-
tion point of equipment grounding conductor at KSM/KMS to the equipment
grounding system of the installation, when the electric resistance between the
mechanical holder of the flange and the equipment grounding system of the
installation is greater than 5 ohm.

ISy The first equipment grounding conductor is routed via the hybrid
cable from X3.1 / X3.2 (KSM/KMS) to the connection point X54
(KCU) and connected to the equipment grounding system of the
installation via KCU.

Second Connection Point of Equipment Grounding Conductor at KSM/KMS
Housing

View Connection | Signal name |Function
@ Equipment | Second connection point of equipment
- grounding | grounding conductor
conductor |15 sed to connect KSM/KMS to a groun-
ded part of the installation, e.g. the ma-
X1 OHi4 chine base
DG000238v01_nn.FH11
Thread M4 (for ring cable lug) Unit Min. Max.
Tightening torque Nm 2,6 3.1
Cable cross section stranded wire mm?Z 2,5 4
Connection cable AWG 14 12
Fig.6-30: Second Connection Point of Equjpment Grounding Conductor, Proper-
ties
6.4 Connection Points of KMS
6.4.1 Position of Connection Points
Iy For X3.1 and X3.2, use ready-made hybrid cables and terminal

connectors by Rexroth.
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6.4.2

6.4.3

6.4.4

0000000000
0000000000
0000000000
0000000000
DO000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000

|- X104
//"// X156
DGO00282v01 _nn FH11
S5 SERCOS address selector switch (10x%)
S4 SERCOS address selector switch (1x)
X2 Serial interface (RS232)
X3.1, X3.2 Hybrid cable
X7 MultiMediaCard
X37, X38 Digital inputs/outputs
X104 Encoder evaluation (optional)
X156 Motor (power, motor temperature monitoring, control of motor holding
brake (optional))
2. Second connection point of equipment grounding conductor
Fig.6-31. Connection Points of KMS

X2, Serial Interface, Service Input "Release brake"

See description of KSM: Chapter 6.3.2 , X2, Serial Interface, Service Input Re-
lease brake, page 95

ISy With the "open-loop" characteristic, the "release brake" input does
not exist.

X3.1, X3.2, Connection Point Hybrid Cable

See description of KSM: Chapter 6.3.3 , X3.1, X3.2 Connection Point Hybrid
Cable, page 97

X7, Connection Point MultiMediaCard

See description of KSM: Chapter 6.3.4 , X7, Connection Point MultiMedia-
Card , page 98
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6.4.5 X37, X38, Digital Inputs/Outputs

See description of KSM: Chapter 6.3.5 , X37, X38, Digital Inputs/Outputs, page
99

6.4.6 X104, Connection for Motor Encoder

Description  For encoders with a supply voltage of 12 volt (max. 60 mA):
Sin-cos encoder 1 V,,; HIPERFACE®
The connection only exists at devices with an ENH encoder interface (see Type
Code KMS).
View Connection | Signal name | Function
S1, M1
(HIPERFACE®)
1 VCC_Encoder |Power supply
2 GND_Encoder | Power supply reference potential
3 A+ Track A positive
4 A- Track A negative
5 B+ Track B positive
6 B - Track B negative
DAOOOSTOVOT_nn Mt 7 EncData+ Data transmission
8 EncData- Data transmission
9 n.c. -
10 n. c. -
Overall
shield via
connector
housing
10-pin, female connector Unit Min. Max.
Connection cable stranded wire mm? n.s. n.s.
Order type of cable RKG4201
Allowed length m n.s. 7,5
Fig.6-32: X104, Motor Encoder
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6.4.7 X156, Connection for Motor

View Connection | Signal name | Function
u1, v1, w1 - Power output
@ - Equipment grounding conductor
5 MotTemp+ | Input temperature measurement (temper-
6 MotTemp- ature sensor KTY84)
7 (optional) Br+ / +24V | Output for controlling the motor holding
8 (optional) Br-/ 0V brake
DA000311v01_nn.FH11
9 GND_shld | Shield
10-pin, female connector Unit Min. Max.
Connection cable stranded wire mm? n.s. n.s.
Output for controlling the motor holding brake (X156.7/8)
Output current (A) A n.s. 1
Continuous power overvoltage protection (B) w n.s. 1,5
Energy absorption (B) Ws n.s. 3
Order type of cable RKL4305
Allowed length m n.s. 7,5
Fig.6-33: X156, Motor

6.4.8 Second Connection Point of Equipment Grounding Conductor

See description of KSM (index entry "KSM - Second connection point of equip-
ment grounding conductor")
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7 Notes on Project Planning

71 Combining the Individual Components
711 Power Supply

Supply Units

Both supply units (HMVO01, HMV02) and converters (HCS02, HCS03) can be
used as supply units for a Rexroth IndraDrive Mi drive system.

= KCU at HMV and HCS - number of axes, capacitances C,

The electronic control system KCU passes the DC bus voltage of
the supply unit to the KSM/KMS via the hybrid cable. Due to de-
coupling components, KCU with the maximum number of KSM/
KMS acts like one more axis with higher Cy (capacitance against
ground) for HMV01.1E, HMV02.1E supply units and HCS convert-
ers.

When selecting the supply unit or converter, observe the allowed
combinations of HNF/NFD mains filter and HNL mains choke in the
documentation "Rexroth IndraDrive Drive Systems With HMV01/02
HMS01/02, HMDO1, HCS02/03" (index entry "Mains connection -
With HNL mains chokes, HNF mains filters and HNK mains
chokes").

The sum of the electric powers of all KCU at the DC bus of the supply unit
mustn't exceed Ppc cont @nd Ppc_max Of the supply unit (HMV or HCS).

2 PDE_cnm(KCLIj = Pnc_cum(Hmv.Hc 51

Pbc_contixcu) Continuous power KCU
Poc_cont(Hmy, Continuous power of supply unit
HCS)

Fig.7-1: Continuous Power of the Supply Unit
Instead of Ppc cont, it is allowed to use the actually occurring con-
Q tinuous power of KCU (KSM/KMS).

EPDE_max(KEUj = PDI:_max(I-M'\-".HESj

Poc_maxxcu) Peak power KCU

Poc_maxmy, Peak power of supply unit

HCs)

Fig.7-2: Peak Power of the Supply Unit

Notes on Project Planning With  The types HCS02.1E-W0054 and -W0070 are allowed as supply units for KCU
HCS02 as Supply UnitforKCUand  gnd KSM/KMS.
KSM/KMS
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Additional capacitance Cpc _ex required for HCS02!

For operation as supply unit with low load at the motor output
(Pout £ 10 % % Ppc_cont; lout 10 % X oyt cont)s the performance data

are available without additional capacitance Cpc o at the DC bus.

Use additional capacitors Cpc 4 at the DC bus, when the load at
the motor output is higher.

When you use the DC bus capacitor unit HLC01.1, the following
guide value applies when you determine the additional capacitance
CDC?ext:

e 50 uF per kW of installed continuous power KSM/KMS, thus
700 pF for a KCU01.2-SE-SE*-025 operated at rated power.

The power supply monitoring of KSM/KMS can be set.
See also "P-0-0114, Undervoltage threshold"
See also Functional Description of firmware — "Power Supply".

71.2 Length of Hybrid Cable

I Allowed cable length depending on load
The maximum allowed total length is limited depending on the kind
of load of the hybrid cable.
Observe the following limit values for total length and segment
length within a string of drives.
The number of KSM/KMS devices in the string of drives has an
influence on the allowed cable length (see also index entry "String
of drives - Number of KSM/KMS in string").
If necessary, install more KCU devices.
Value
Limit values Symbol Unit
Min. Max.
For permanent routing
Allowed total length ") liotal m 3 200
Allowed cable length from KCU to first 2
KSM/KMS ! m 3 &
Allowed segment length 3 lseg m 14 75
For routing with stress in flexible cable track
r:l:;k allowed length in flexible cable I schieon m See fig. 7-4
N Total length: Total cable length from connection point KCU to last KSM/
KMS of a string of drives
2) For electric decoupling at rated current
3) Segment length: Cable length between two KSM/KMS
4) For thermal decoupling of the connection points at rated current
Fig.7-3: Limit Values of Cable Length
For routing in the flexible cable track, determine the "maximum allowed length

in the flexible cable track" lay schiepp Within the maximum segment length e by
means of the figure below.
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Segment length
Maximum allowed length in flexible cable track

3 Example: With a segment length of 50 m, the maximum allowed length
in the flexible cable track is 11 m. Alternatively, it is possible to have
smaller lengths in the flexible cable track.

Fig.7-4. Maximum Allowed Cable Length for Routing in the Flexible Cable Track
The length |,ax schiepp taken from the figure is the length of the movable part of
the cable connection between two motors. As an alternative, the movable part
of the flexible cable track connection can be realized in exchangeable and
thereby easy-to-maintain form with the cable RKH0600.

N —

713 Electronic Control System KCU

General Information

Functions

SERCOS Distortion Indicator

Arrangement

Control Voltage Supply

The electronic control system KCU mainly fulfills the following functions:

e  Passing the power supply to the string of drives

e 24V supply of the KSM/KMS in the string of drives

®  Exchange of status signals between motors and supply unit

e Display of the status signals of the string of drives for diagnostic purposes
®  Conversion of SERCOS from fiber optic cable to RS422

The SERCOS conversion function from fiber optic cable to RS422 is passive.
That is why the electronic control system KCU has no SERCOS distortion in-
dicator.

The electronic control system KCU is arranged next to the supply unit or next
to other axes mounted between supply unit and KCU. Axes with a high degree
of power consumption should be arranged as near as possible to the supply
unit.

The electronic control system KCU needs 24V supply for operation. From the
applied 24V supply,

e  KCU supplies itself and
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e  at"X53, Control voltage output” generates the control voltage for the KSM/
KMS in the string of drives.

KCU

24V | 24/
42v

42\
Vo:24V 42V _, lio:24v
100 mA 100 mA
‘ |I'll'lf'll'll'll'.lrl “F lnnnnunn
[PSgcl—=int — PS8l int
== T
|
BR KMS
| 24V/max. 1A :|
REM 24V / max. 1A DF000448vIH_nn 11
BR Circuit for brake control
110 Inputs / outputs
int. Internal electronics
KCU Electronic control system
KMS Distributed drive controller
KSM Distributed servo drive
Fig.7-5: Control Voltage KCU, KSM, KMS

Ata KCU, itis permitted to operate KSM/KMS with and without integrated hold-
ing brake (observe allowed number of axes and cable length). The load at X53
mustn't exceed the value of P, (see technical data of KCU). In operation under

rated conditions, the sum of P, and Pp;ss cont IS generated at the input "control
voltage supply +24V, OV" of KCU as load for the 24V supply.

= Dimension the 24V supply for the power consumption of KCU and
the load-dependent inrush current.

Take into account that other loads (e.g. HMV, HCS) are operated
at the same 24V supply.

For selecting the 24V supply, see also index entry "Control volt-
age — Specification".

Load KCU Output X53

Fazw = fabie ™ [ﬂ = PNE(KSM) + M= (PNE(K Sl'u'lj):|

Paov Load KCU at X53

feable 1.3 (correction factor for losses on the hybrid cable)
n Number of KSMs without integrate holding brake

m Number of KSMs with integrated holding brake

Pns ksm) Power consumption KSM

Fig.7-6: Load X563
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Power Consumption of KCU From 24V Supply

FPraetry = Fsmes * Faor

Pns keu)
fsmps

P42V
Fig.7-7:

Power consumption KCU
1.2 (correction factor for losses KCU power supply unit)
Load KCU at X53

IS

The 24V supply has to make available the inrush current generated
when each electronic control system KCU is switched on. The in-
rush current depends on the power consumption Pys kcu) (see

calculation above):
®  Puskeuy S 200 W:
The inrush current is fixed to 8 A
® 200 W < Pyskcuy < 403 W (~20 KSM without holding brake):

The inrush current is Pyskcuy/Uns: 8 A < Iz en < 16.8 A

The holding brakes integrated in KSM have no effect on the inrush
current of KCU.

Number of KSM/KMS in the String of Drives

IS

Each string of drives with KSM/KMS requires its own electronic
control system KCU.

Depending on the application, the cable length in the string of drives and the
load of KCU (peak and continuous power) can reduce the number of allowed
KSM/KMS in the string.

IS

Due to the system, a maximum of 20 KSM/KMS can be operated
at one KCU.

Install more KCUs, if you want to operate more than 20 KSM/KMS.

Length of Hybrid Cable vs. Number  As regards the cable length, the allowed number of KSM/KMS in a string of
of KSM/KMS  drives is limited by the fact that voltage drops occur on the hybrid cable. There-
by, the voltage at KSM/KMS is less than at the output X53 of KCU.

The voltage drops on the motor cable depend on the power consumption of the
KSM/KMS in the string of drives. The differences in power consumption are due
to KSM/KMS with integrated holding brake and KSM/KMS without integrated
holding brake.

IS

Observe the allowed total length of the hybrid cable according to
the diagram below.

The allowed peak power depends on the cable length (see fig.:
Available Peak Power vs. Cable Length for DC 500 V and DC 750
V on page 115).

If necessary, install more KCU devices.
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Available Power at a String of
Drives

Continuous Power

Notes on Project Planning

Br Number of servo drives KSM/KMS with brake
Fig.7-8: Maximum Cable Length

(The example of 10 servo drives (n = 10) shown in the figure, thereof 3 with
brake (Br: 3), results in a maximum cable length of 99 m.)

= Observe that the allowed cable length also depends on the kind of
load of the cable.

See index entry "Hybrid cables — Allowed lengths".

A string for power supply in the Rexroth IndraDrive Mi system is designed as a
bus (L+, L-) and consists of:

®  Connector X54 at KCU

e  Hybrid cable RKH

®  Connectors X3.1 and X3.2 at KSM/KMS
e  Terminal connector RHS at KSM/KMS

= Comply with UL rating lgypass

In the case of equal load, the greatest load of the hybrid cable is on
the first cable segment.

In the string of drives, place powerful KSM/KMS as near as possible
to the output of the electronic control system KCU.

Observe the maximum allowed bypass current lg ¢ in €ach seg-
ment (see technical data of KSM or technical data of KMS).

If necessary, install more KCU devices.

Available power Pycy sirang at a string:

I::lKIZU_le'ang = U-:n.rt = |-:n.rt_rna:-c

Pkcu_strang Available power at string of drives
Uout Output voltage, depending on supply unit
lout_max Output current; see technical data of KCU
Fig.7-9: Available Power at a String KCU

With a small number of KSM/KMS and a low degree of power consumption in
a string of drives (operation at partial load), the measurable value g, at the
output of KCU is above the value which would result from the calculation of the
power Py of KSM/KMS and U, of KCU. The deviation is due to wattless cur-
rents; the influence of these currents is insignificant in operation under rated
conditions.

= Comply with continuous power

The sum of the electric powers of all KSM/KMS of a string of drives
mustn't exceed the calculated value Pycy srang Of the electronic

control system KCU.
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Derating of Peak Power
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EPLN_nenn = PKCLI_suang

F)Lanenn

PKCU,strang
Fig.7-10:

Rated power KSM/KMS
Available power at string of drives
Checking the Continuous Power

v

Instead of Py nenn. it is allowed to use the actually occurring con-
tinuous power of the KSM/KMS.

Taking the average speed and simultaneity factor into account, the
sum of the installed rated motor powers therefore can be signifi-
cantly higher with servo operation.

For data of the simultaneity factor with servo drives at machine tools
and the determination of the power by means of speed and torque
characteristic: See formulas in the documentation "Rexroth
IndraDrive, Drive Systems With HMV01/02, HMS01/02, HMDO1,
HCS02/03" (index entry "Calculations").

I Comply with peak power KCU
The sum of the electric powers of all KSM/KMS of a string of drives
mustn't exceed the indicated value Ppc_ a4 Of the electronic control
system KCU.

2 I:lLr‘vl_rnzn-c = I:llil C_max

PLN_max Peak power of KSM/KMS

Poc_max Peak power KCU

Fig.7-11: Peak power KCU

As the length of the hybrid cable increases, the peak power available at the
cable end is reduced.

ISy

Peak power to be dimensioned depending on the cable length

Due to occurring voltage drops, the effective length of the motor
cable influences the available peak power at KSM/KMS.

Observe the following diagrams and the sections
e  "Peak Power When Accelerating" and
® "Peak Power When Decelerating".

To calculate the occurring peak power, use the formulas from the
chapter "Calculations"of the documentation "Rexroth IndraDrive,
Drive Systems HMV01/02, HMS01/02, HMDO1, HCS02/03".
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Data used for the diagrams:
o Maximum peak current of 3 % lgyp,e0 79 A
° Threshold of braking resistor in supply unit or converter: 820 V
See also "P-0-0833, Braking resistor threshold"
See also "P-0-0860, Converter configuration"
A) Peak power when decelerating
B) Acceleration power (n < 80%)
C) Acceleration power (n < 90%)
Pr Maximum peak power
I Cable length
Fig.7-12: Available Peak Power vs. Cable Length for DC 500 V and DC 750 V

Peak Power When Accelerating

Peak Power When Decelerating

Due to voltage drops, less peak power is available at KSM/KMS with increasing
length of the motor cable. During acceleration, this becomes noticeable by the
reduction of the corner speed. The figure shows exemplary curves of reduction
to 80% and 90% of the data sheet corner speeds. The maximum speed is pro-
portional to the DC bus voltage available at the motor.

In the string of drives, place the KSM/KMS with the greatest power
Q as near as possible to the output of KCU.

The peak power when decelerating is independent of the supply unit used and
the mains voltage. But the peak power is reduced as of a cable length of approx.
80 m, due to the voltage limitation taking effect in KSM/KMS.

The critical case is when all motors decelerate at the same time with peak tor-
que out of maximum speed (e.g. in the case of E-Stop).

ISy Observe installed motor peak power

Sum of installed motor peak powers must be smaller than maximum
peak power Pp indicated in the diagram.

If necessary, install more KCU devices.

Exception: The sum of the installed motor peak powers does not need to be
reduced to the indicated maximum peak power Pp, if the design and arrange-
ment within a string of drives ensure that the occurring motor peak powers do
not add. This is the case, for example, if the drives have been mechanically
connected in such a way that the energy flows to the DC bus are inversely
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7.1.4

7.1.5

7.1.6

71.7

directed when decelerating (that is one drive absorbs the energy which one
drive in the same string delivers when decelerating). Arrange these drives side
by side in the string.

Motor Blower for KSM

Blowers are not available for distributed servo drives KSM.

Evaluation of Motor Encoders at KMS

Distributed drive controllers KMS evaluate sin-cos encoders 1 V. This allows
operating motors of the IndraDyn S line with S1 and M1 encoder systems.

Length of Motor Cables and Encoder Cables at KMS

The allowed length of motor cables at connection X156 or X104 of KMS is
limited (see description of connection point X156 or X104).

Operation With Standard Motors

Distributed drive controllers KMS without the connection X104 (encoder inter-
face = "NNN") are provided for operating converter-proof standard motors.

ISy Guide value "Rise of voltage at output"

When selecting standard motors, make sure that they comply with
the occurring voltage load "rise of voltage at output" (see Data
Sheet KMS).

Selecting Standard Motors  The table below shows the nominal powers P, of standard motors which can

be operated at the drive controller. The data are subject to the following con-
ditions:

o Motor design:

4-pole standard motor (2 pole pairs) with rated voltage 3 AC 400 V, 50 Hz
at mains voltage U, = 3 AC 400 V or

®  QOperation at minimum switching frequency f,= f, (min.)
® Rotary field at output with o, >fout st

® Overload ratio K = Ppc peak / Ppc base @ccording to performance profile
"UEL_P_e"

ISy Observe the performance data Ppc peak @nd Ppc pase in the perform-
ance profile "UEL_P_e" of the supply unit and the performance data
of the electronic control system KCU.

Selecting Standard Motors 3 AC 400 V - Exemplary Profiles

Description

KMS01.2B-A018

Symbol Unit .
Preliminary

Nominal power standard motor
3 AC 400 V; 50 Hz; t > 10 min;| Pyenn kW <22
K=1,0; f, = 4 kHz"

Nominal power standard motor
3 AC 400 V; 50 Hz; t = 60 s; Pnenn kW <22
T =10 min; K=1,1; f, = 4 kHz?
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o ] KMS01.2B-A018

Description Symbol Unit L
Preliminary

Nominal power standard motor
3 AC 400 V; 50 Hz; t = 60 s;| Ppenn kw <15
T =5 min; K =1.5; f, = 4 kHz%
Nominal power standard motor
3AC400V;50Hz;t=2s;T=20s; Pnenn kW <15
K=2,0; f, = 4 kHz*

1)2)3) 4)

See definition profile UEL_P_e; 1 kW ~ 1.36 hp

Fig.7-13: KMS - Selecting Standard Motors 3 AC 400 V - Exemplary Profiles
Performance Profile "UEL_P_e"  The following performance profiles have been defined for converters and in-
verters.
= Observe the allowed performance data Ppc peak @nd Ppc pase in the
corresponding performance profile of the supply unit or converter.
Profile Explanation

I:)DC_peak

I:)DC_base

Performance profile "UEL_P_e"

\j

DKO000135v01_nn.th11

Characteristic of the selection of standard motors
and servo drives.

7.2
7.2.1

Fig.7-14:

Definition of Performance Profiles, Infeeding Supply Units and Convert-
ers

Notes on Electrical Project Planning
SERCOS Address Selector Switches

A WARNING High electrical voltage! Danger to life by elec-

tric shock!

Before examining the address which has been set, always switch power off and
then remove connector.

The SERCOS address must be set at each KSM/KMS. To do this, use the two
turn-switches S5 and S4 which are to be found under the connector covers of

X3.1 and X3.2.
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S5 SERCOS address selector switch (x10)

S4 SERCOS address selector switch (x1)

Fig.7-15: SERCOS Address Selector Switches

Setting Description

"00" "00" is the factory setting of the address selector switches.

S5=0 This setting is not applied. You have to set the individual

S4=0 drive address in parameter "P-0-4025, Drive address of
master communication", e.g. via the serial interface X2.
The factory setting in P-0-4025 is "01".

"01" ... "99" Setting of address selector switches is applied to P-0-4025.

S5=0...9 Example for setting drive address "14":

S4=0...9 S5=1,S4 =4 = drive address = 1x10 + 4 = 14

Drive address =

S5x10 + S4

See also documentation Parameter Description:

(] "P-0-4025, Drive address of master communication"

L "P-0-4031, Overview of device addresses"

Fig.7-16: Setting the Drive Address at S4 and S5

= Order in string of drives
The order of the addresses in a string is without significance.

Motor Current Limitation

The current limitation makes sure that neither controller nor motor are damaged
by overload, as long as the motor temperature remains below 100 °C. When
the housing temperature of 100 °C is exceeded, overtemperature shutdown

takes place.
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7.2.3

7.2.4

Notes on Project Planning

With a load of more than 200%, the 12t limitation takes effect. It limits the tem-
perature of winding and electronic system to the safe working range.

In standstill (turning shaft n < ~60 min-"), the current is limited in a more re-
strictive way, due to the concentration of losses in one phase. For bigger
motors, the continuous torque at standstill can be less than 200% of the con-
tinuous torque at standstill 60 K.

The limitation starts at 100% of thermal drive load. To have reserve capacity
(e.g. for dynamic processes or increased friction), you should dimension the
drive system with less than 80% of thermal drive load. You have to check the
drive load during initial commissioning.

See also "P-0-0141, Thermal drive load"
K/ %
450

400 \

k
\
I
350

300 ‘\ \
\
1 N
. \\
250 A N\
>
SSTHIRN
B) 4
200 11 ~
0.01 0.1 1 10
t/s
DK000212v01_nn.FH11
k Overload ratio
1 Turning shaft n > ~ 60 min-1
2 Turning shaft n < ~ 60 min-1
Fig.7-17: Current Limitation Using the Example of KSM01.2B-041C-42

Motor Temperature

As the electronic system is thermally connected to the motor housing, the am-
plifier temperature is the most important variable for the load. This temperature
is measured and can be read as parameter "S-0-0384, Amplifier
temperature". It is slightly higher than the housing temperature and must not
exceed 100 °C. Operation under rated conditions causes temperature rise of
60 K.

When 105 °C are exceeded, the motor temperature warning is generated; after
30 seconds, power is switched off.

The motor has been correctly dimensioned, when the difference between am-
plifier temperature read from the parameter and ambient temperature remains
at less than 60 K in operation.

See also "S-0-0384, Amplifier temperature".

Switching Frequency

The nominal values refer to a switching frequency of 4 kHz. Operation with
8 kHz is possible, but should be avoided where possible. Continuous torque
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and peak torque are considerably reduced and the higher basic losses cause
higher motor temperature rise already in no-load operation.

See also "P-0-0001, Switching frequency of the power output stage".

7.3 Notes on Mechanical Project Planning
7.31 Mounting Space

Ventilation of KCU

Mounting Space of KSM, KMS

7.3.2 Output Shaft
Plain Shaft

Output Shaft With Key

The mounting space must comply with both mechanical and thermal require-
ments. The mechanical requirements are complied with by taking the dimen-
sions of the components and their attached constructions (e.g. cables) into
account.

To comply with the thermal requirements, it must be possible to dissipate the
power dissipation generated in the mounting space (e.g. control cabinet) while
the (local) ambient temperature does not exceed the allowed ambient temper-
ature T, work-

Observe the minimum mounting clearances (dimensions) specified in the di-
mensional drawings.

Take the air intake and air outlet into account for ventilation.
Observe the data diqp, dpor @nd dp,, in the data sheet of KCU.

Make sure there is sufficient heat dissipation (e.g. ventilation, surface) in the
mounting space, particularly in the case of "closed" mounting situations. Make
sure that the cooling air can freely circulate around the housing surface to avoid
pockets of heat. Keep the nub structure at the housing surface, which has a
cooling effect, free from insulating dirt.

The recommended standard design provides a friction-locked shaft-hub con-
nection without backlash and excellent running smoothness. Use clamping
sets, clamping sleeves or clamping elements to couple the machine elements
to be driven.

The optional key according to DIN 6885, sheet 1, edition 08-1968, permits
keyed transmission of torques with constant direction, with low requirements to
the shaft-hub connection.
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Balancing With the Complete Key
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MROD0014v01_NN

1 Key

2 Keyway

3 Motor shaft

4 Centering hole
Fig.7-18: Output Shaft With Key

The machine elements to be driven must additionally be secured in the axial
direction via the centering hole on the end face.

NOTICE Damage to the shaft! In case of intense revers-

ing duty, the seat of the key may wear out.
Increasing deformations in this area can then
lead to breakage of the shaft!

Preferably use plain output shafts.

The motors have been balanced with the complete key. This means that the
machine element to be driven must be balanced without a key.

ISy Modifications to the keys may be made only by the users them-
selves and on their own responsibility. Rexroth does not provide
any warranty for modified keys or motor shafts.

Output Shaft With Shaft Sealing Ring

The motors have been designed with radial shaft sealing rings according to
DIN 3760 - design A.
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Wear

Resistance

Vertical Mounting Positions
IMV3

Note on Design

DOK-INDRV*-KCU+KSM****-PR04-EN-P
Rexroth IndraDrive Mi Drive Systems With KCU01, KSM01, KMSO01

MRODOO15v01_NN

1 Radial shaft sealing ring
Fig.7-19: Radial Shaft Sealing Ring

Radial shaft sealing rings are rubbing seals. This means that they are subject
to wear and generate frictional heat.

Wear of the rubbing seal can be reduced only if lubrication is adequate and the
sealing point is clean. Here, the lubricant also acts as a coolant, supporting the
discharge of frictional heat from the sealing point.

®  Prevent the sealing point from becoming dry and dirty. Always ensure ad-
equate cleanliness.

The materials used for the radial shaft sealing rings are highly resistant to oils
and chemicals. The suitability test for the particular operating conditions lies,
however, within the machine manufacturer’s responsibility.

Iy The complex interactions between the sealing ring, the shaft and
the fluid to be sealed, as well as the particular operating conditions
(frictional heat, soiling, etc.), do not allow calculating the lifetime of
the shaft sealing ring.

The degree of protection on the flange side of motors with a shaft sealing ring
is IP 65. Therefore, tightness is ensured only in case of splashing fluids. Fluid
levels present on side A require a higher degree of protection. If the motor is
mounted in vertical position (output shaft pointing up), there mustn't any fluid
be present at the output shaft.

Rexroth recommends that any direct contact of the output shaft and the radial
shaft sealing ring with the processing medium (coolant, material corrosion)
should be avoided by the machine or installation design.

7.3.3 Bearings and Shaft Load

General Information

During operation, both radial and axial forces act upon the motor shaft and the
motor bearings. The design of the machine, the selected motor type and the
attachment of driving elements on the shaft side must be adapted to one an-
other to ensure that the specified load limits are not exceeded.
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Radial Load, Axial Load

Maximum Allowed Radial Force

Fradial_max

Allowed Radial Force F,,4y

Allowed Axial Force F .y

Average Speed

Notes on Project Planning
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MR000016v02_NN.fh11

Fig.7-20: Exemplary Diagram of Shaft Load
The maximum allowed radial force F,4ia max depends on the following factors:

e  Shaft break load

e  Point of application of force x

e  Shaft design (plain; with keyway)

The allowed radial force F .45 depends on the following factors:
e  Arithmetic mean speed (Npean)

e  Point of application of force x
®  Bearing service life
The maximum allowed axial force F,,;, is specified in the technical data.

The run-up and braking times can be ignored in the calculation, if the time in
which the drive is operated at a constant speed is significantly greater than the
acceleration and braking time. In the exact calculation of the average speed
according to the following example, the run-up and braking times are taken into
account.
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Bearing Service Life

Mechanical Bearing Service Life

Mechanical Bearing Service Life at
Increased Radial Force
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Nym; Nom Average speed phase x
ny; Ny Processing speed
th1; the Run-up time
t; b Processing time
tz1; tao Braking time
i1 too Standstill time
Fig.7-21: Average Speed

A complete processing cycle can consist of several phases with different
speeds. In this case, the average is to be generated from all phases.

The bearing service life is an important criterion for the availability of the motors.
When the bearing service life is considered, the "mechanical service life" of
bearing components and materials is differentiated from the "grease service
life" of the bearing lubricant.

L1on = 30 000 operating hours

(Calculated according to ISO 281, ed. 12/1990)

This applies to all motors based on the following facts:
®  The allowed loads are never exceeded.

®  The motor is operated under the allowed operating conditions and in the
allowed ambient temperature range of 0 to +40 °C.

NOTICE Risk of damage by inadmissible loads!

Possible consequences of inadmissible loads:

®  Premature failure of the bearings due to increased wear or mechanical
damage.

®  Premature failure of the bearings due to reduced grease service life.
Avoid exceeding the load limits.

Otherwise, the bearing service life is reduced as follows:

Loy = (222 -30000

Lion Bearing service life (according to ISO 281, ed. 12/1990)

Fradial Determined allowed radial force in N (newton)

F radial_ist Actually acting radial force in N (newton)

Fig.7-22: Calculating the Bearing Service Life L 10h if the Allowed Radial Force

F o021 1S EXceeded
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I Under no circumstances may the actually acting radial force F,,q;.
al_act € higher than the maximum allowed radial force F4gia max-

734 Holding Brakes
Brake Control and Supply

The integrated holding brake is supplied from the control voltage Uys. It can
only be switched via the firmware or SERCOS commands. It is an electrically
releasing holding brake. For commissioning purposes, the holding brake can
be activated via input X2.

t—»

MK000023v01_nn.th11

t Clamping delay
t, Release delay
Fig.7-23: Holding Brake Diagram

The holding brake mustn't be used to stop the turning motor during normal
operation! The holding brake mustn't be used for safety-relevant purposes ei-
ther.

ISy Holding brakes are available as an option. The supplied holding
brake has been adapted to the corresponding motor!

Safety Requirements

In normal operation, use the brake only when at standstill and when performing
the drive-integrated brake check. The holding brake is required for holding the
axis when the machine is in a de-energized state.

Observe the safety requirements during the system design:



Courtesy of CMA/Flodyne/Hydradyne = Motion Control = Hydraulic = Pneumatic = Electrical = Mechanical = (800) 426-5480 - www.cmafh.com

126/179 Bosch Rexroth AG

Notes on Project Planning

Controlling the Holding Brake

Function Check

Electrically Releasing Holding
Brake
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A WARNING Dangerous movements! Danger to persons

from falling or dropping axes!

Observe supplementary standards and guidelines. For European countries:
- DIN EN 954 / 03.97 Safety-related parts of control systems
- Information Sheet for vertical axes

Published by the institution for statutory accident insurance and prevention,
technical committee iron and metal Il:

Suddeutsche Metall-Berufsgenossenschaft
Fachausschuss Eisen und Metall Il
Wilhelm-Theodor-Rémheld-Str. 15

55130 Mainz

USA: See National Electrical Code (NEC), National Electrical Manufacturers'
Association (NEMA), as well as local engineering regulations.

Generally, the following applies: Observe the national regulations!

= The serially delivered motor holding brake is not sufficient to guarantee
personal safety!

= Personnel safety must be achieved using higher-ranking, fail-safe proce-
dures.

= Dangerous areas should be blocked off with protective fences or grids.

= Additionally secure vertical axes against falling or dropping after switching
off the motor power by, for example:

- Mechanically securing the vertical axes

- Adding an external braking/arrester/clamping mechanism or
- Ensuring sufficient counterbalancing of the vertical axes

- Other appropriate measures

The control electronics controls the integrated holding brake which excludes
user errors.

= For the purpose of commissioning, release the holding brake via
connection point X2 by connecting the contacts X2.1 and X2.2.

Before commissioning and in operation, check the holding brake for its function
in periodic intervals (e.g. every 8 hours) with an appropriate check. By applying
a defined torque to the motor, check whether the holding brake has completely
released. For additional information and data, see Functional Description of
firmware (index entry "Motor holding brake - Function check").

The electrically releasing holding brake is used to hold the axes at standstill
and when the drive enable signal is off. When the supply voltage fails and the
drive enable signal has been switched off, the electrically releasing holding
brake will automatically apply.

NOTICE Risk of damage!

Do not use the holding brake as a service brake for moving axes.
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Sizing Holding Brakes

Normal Operation

Failure (E-Stop)

Dynamic Sizing

Other Important Aspects for Sizing

Sizing - Recommendation

Notes on Project Planning

The physical conditions of holding brakes require consideration of two states.
In addition to normal operation, failures must be considered. The effective
braking torques are physically different:

In normal operation, using the holding brake for clamping (holding) an axis in
standstill, the "static holding torque" (M4) — static friction (friction coefficient
MH) specified in the data sheets takes effect.

In the case of failure (E-Stop), where the holding brake is used to decelerate a
moving axis, the "dynamic braking torque" — sliding friction (friction coefficient
Mg) applies.

The dynamic braking torque is lower than the indicated static holding torque
M4. It is approx. 0.75 ... 0.8 x M4. Therefore, observe the following description
of dynamic sizing.

The load torque must be lower than the minimum dynamic torque which the
brake can provide. Otherwise, the dynamic brake torque is not sufficient to stop
the axis.

If a mass is to be decelerated in a defined time or over a defined distance, the
mass inertia of the whole system must be additionally taken into account.

The holding brake is not a safety brake (cf. DIN EN 954 / 03.97 and Information
Sheet for vertical axes published by the institution for statutory accident insur-
ance and prevention ["Suddeutsche Metall-Berufsgenossenschaft"]). Due to
uncontrollable disturbances, such as film rust on the brake friction surface, the
holding brake torque can be reduced. Additionally, overvoltage and too high
temperatures can weaken the permanent magnets and the brake.

Considering these factors, the following recommendation can be given for siz-
ing holding brakes at axes:

The holding torque required for the application must not exceed a maximum of
60% of the static holding torque (M4) of the holding brake used.

NOTICE Holding torque reduction and premature wear

occur when braking moving axes!

Do not use the holding brake to stop a moving axis during normal operation.
This is allowed for E-Stop situations only. In this situation, the specified rated
torque of the holding brake (M4) is reduced to the dynamic braking torque.
Complete deterioration of the holding brake can be expected after approx.
20,000 revolutions of the brake when applied.

Observe the commissioning instructions for holding brakes (see index entry
"Holding brake -~ Commissioning"). See also Functional Description of firmware
(index entry "Motor holding brake — Operating behavior").

7.3.5 Mechanical Attachment of Driving Elements

General Information

Redundant Bearings

For all attachments of driving elements to the output shaft (e.g. gears, cou-
plings, pinions), you absolutely have to observe the following instructions.

Generally, redundant bearings are to be avoided by all means when attaching
driving elements. The tolerances inevitably present in such cases will lead to
additional forces acting on the bearing of the motor shaft and, should the oc-
casion arise, to a distinctly reduced service life of the bearing.
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Gear Attachment

Coupling Attachment
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1y If redundant attachment cannot be avoided, it is absolutely neces-
sary that you consult Rexroth.

The machine design and the attachment elements used must be carefully
adapted to the motor type so that the load limits of shaft and bearing are not
exceeded.

When gears are attached to motors, this changes the thermal connection of the
motor to the machine or installation design.

According to the gear type, the heat generation at the gear is different. In any
case, gear attachment reduces the heat dissipation of the motor via the flange.
This has to be taken into account when doing the project planning for the in-
stallation.

To avoid thermal overload of motors when using gears, itis necessary to reduce
the specified performance data.

—— S1 60K Motor
—a— S1 Gearbox
£
<
E -==R:__-_-_-_;
n/min!
MKO000186v01_en.fh11
Fig.7-24. S17 Characteristic of Gear
= The torques indicated in the motor characteristics have to be re-

duced by approx. 10-20% when gears are attached.

Observe all other notes and requirements contained in the documentations on
the gears used.

The machine design and the attachment elements used must be carefully
adapted to the motor type so that the load limits of shaft and bearing are not
exceeded.

NOTICE Risk of damage!

When connecting extremely stiff couplings, the radial force which constantly
changes the angular position may cause an impermissibly high load on the shaft
and bearing.

Bevel Gear Pinions or Skew Bevel Driving Pinions

Owing to thermal effects, the flange-side end of the output shaft may shift by
up to 0.6 mm in relation to the motor housing. If skew bevel driving pinions or
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bevel gear pinions directly attached to the output shaft are used, this change
in position will lead to

e  ashiftinthe position of the axis if the driving pinions are not defined axially
on the machine side

e athermally dependent component of the axial force if the driving pinions
are defined axially on the machine side.

This causes the risk of exceeding the maximum allowed axial force or of
the backlash within the gears increasing to an impermissible degree.

= In such cases, you should therefore preferably use drive elements
with their own bearings which are connected to the motor shaft via
axially compensating couplings.
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Identification
8 Identification
8.1 Scope of Supply
8.1.1 KCU
Standard Optional
KCU Basic accessory HAS01.1-050
Instruction Manual (in the English lan- Connection accessory HAS02.1-015 for
guage) strain relief and shield connection
Mounting accessory HAS03 "
1) For more information on HAS accessory: See Project Planning Manual
"Rexroth IndraDrive Additional Components and Accessories"
Fig.8-1: Scope of Supply KCU
8.1.2 KSM
Standard Optional
KSM RKBO00O06 (interface cable X2 « PC)
PFMO02 RKS0010 (interface cable X37 or
(Memory card module [MultiMediaCard]) X38 « Control unit)
Fig.8-2: Scope of Supply KSM
8.1.3 KMS
Standard Optional
KMS RKBO0O006 (interface cable X2 « PC)
PFMO02 RKS0010 (interface cable X37 or
(Memory card module [MultiMediaCard]) | %38 « Control unit)

Fig.8-3: Scope of Supply KMS

8.2 Identifying and Checking the Delivered Components
8.2.1 Type Plate KSM

Arrangement

|

=
-

MG000026v01_nn.th11

1 Type plate
Fig.8-4. Type Plate Arrangement
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Trademark

Type designation

IndraDrive Mi

Hardware revision index

Rated power (t > 10 min)

Rated input voltage, power (UL)

Country of manufacture

Manufacturing plant

Manufacturer code

Rated control voltage input (UL)

Rated power consumption control voltage input at Uy (UL)
Insulation system

Insulation class according to DIN EN 60034-1
Short circuit current rating (UL)

Cooling type

Mass

Degree of protection according to IEC60529
Max. connecting voltage

Maximum speed

Continuous torque at standstill 60 K
Ambient conditions according to UL50/50E
Maximum bypass current (UL)

UL label

Company address

CE conformity label

Holding brake torque (optional)

Serial number

2-D bar code

Part number

Production week; example 09W26: year 2009, week 26
Type Plate
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8.2.2 Type Plate KMS

Arrangement
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Identification

DGO00280v01 _nn.tif

Fig.8-6:

Type Plate Arrangement



Courtesy of CMA/Flodyne/Hydradyne = Motion Control = Hydraulic = Pneumatic = Electrical = Mechanical = (800) 426-5480 = www.cmafh.com

134/179

Identification

Design

Bosch Rexroth AG

DOK-INDRV*-KCU+KSM****-PR04-EN-P
Rexroth IndraDrive Mi Drive Systems With KCU01, KSM01, KMSO01

1 2 3 4 5 6 7 i|3
28 * \IndraDrme i “®Made in Germany ‘(?260] fio— 9
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a —12
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Trademark

Type designation

Drive range

Hardware revision index

Nominal current

Rated input voltage, power (UL)

Country of manufacture

Manufacturing plant

Manufacturer code

Rated control voltage input (UL)

Rated power consumption control voltage input at Uy (UL)
Allowed ambient temperature

Short circuit current rating (UL)

Cooling type

Mass

Degree of protection according to IEC60529
Output frequency range

Output current

Output voltage

Ambient conditions according to UL50/50E
Maximum bypass current (UL)

UL label

Company address

CE conformity label

Part number

2-D bar code

Part number

Production week; example 09W12: year 2009, week 12
Type Plate KMS
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8.2.3 Type Plate KCU

Arrangement

Design
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Fig.8-8:

Type plate
Type Plate Arrangement

NN-S-NN-NW
2 __—"R911294386 Made in Germany 07W16
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SN: KCU012-00072 4 A02,
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Fig.8-9:

Device type

Part number

Serial number

Bar code

Country of manufacture

Production week; example 07W16: year 2007, week 16
Hardware revision index

Type Plate
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Mounting and Installation

9 Mounting and Installation

9.1 Introduction

9.1.1 Important Notes

Safety

Qualified Technical Staff

Handling of the Devices

A WARNING Injuries caused by live parts! Lifting of heavy

loads!

Install the motors only when they have been de-energized and are not con-
nected electrically.

Use suitable tackles, protective equipment and protective clothing during trans-
port.

Observe the safety instructions contained in the preceding chapters.

Carry out all working steps especially carefully. In this way, you minimize the
risk of accidents and damages.

Any work at the installation and the drives or in their vicinity may be carried out
only by appropriately trained technical staff.

Make sure that all persons carrying out installation work, maintenance work or
operational activities at the installation are adequately familiar with the contents
of this documentation, as well as with all warnings and precautionary measures
contained therein.

Qualified technical staff must be trained, instructed and qualified to switch elec-
trical circuits and devices on and off in accordance with technical safety
regulations, to ground them and to mark them. Qualified technical staff must
possess appropriate safety equipment and have been trained in first aid.

A CAUTION Damage or injuries and invalidation of the war-

ranty due to improper handling!
Avoid mechanical stressing, throwing, tipping or dropping of the products.
Use only suitable tackles.
Never lift the motor using the optional blower housing.

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

Protect the products against dampness and corrosion.

At delivery, motors have protective sleeves and covers on the output shafts and
on the flange sockets. During transport and storage, the protective sleeves
must remain on the motor.

®  Remove the protective sleeves just before mounting.
®  Also use the protective sleeves if you return the goods.
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1 Transport protection
2 Protective sleeve for shaft
Fig.9-1: Protective Sleeves

®  Avoid damage to the motor flange and drive shaft.
®  Avoid impacts on the drive shaft.

Keine Schlage und

kein Druck auf das E——-___ -
—Wellenende
No impacts and no

axial load on the
shaft end

Fig.9-2: Handling the Shaft End

Impacts on the shaft end damage encoder and ball bearing! Driving elements,
such as pulleys, coupling disks or toothed wheels, may only be mounted or
dismounted by evenly heating up the driving elements or with the appropriate
tool for mounting and dismounting.

9.1.2 System Overview

Available Connections

Notes

The electrical connections of all sizes of distributed servo drives KSM have
been standardized.

The distributed servo drives KSM are provided with

e two power connections (hybrid connectors for power, control voltage,
master communication and status messages) to loop through the bus ca-
ble

e  two I/O connectors (M12, 5-pin)
®  one RS232 interface (M12, 8-pin)

All connections have been designed as plug-in connectors. When you use the
ready-made connection cables by Rexroth, this ensures easy, quick and error-
safe mounting and commissioning.

= The connection diagram applies to all distributed servo drives KSM!
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Overview of Cables and Connectors for Rexroth IndraDrive Mi:

HCS
HMV

KCU sEeRcos

1 J

N

DA000272v01_nn.FH11

RKH
RHS

X3.2

Fig.9-3:

Hybrid cable

Terminal connector at last distributed servo drive KSM of a string of

drives

Connection point of hybrid cable at first distributed servo drive KSM of

a string of drives

System Overview With Relevant Cable and Connector Designations
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9.1.3 Connection Diagram KCU
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Fig.9-4. Connection Diagram KCU
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9.2 KSM
Required Steps to Follow

9.21

Preparations

If the Optional Holding Brake is

Mounting KSM

Used

Mounting for Easy Servicing

Notes on Mounting

9.2.2
Flange Mounting
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Make the following preparations for mounting:

1.
2.

N o o s

Procure tools, auxiliary materials, measuring and test equipment.

Check all components for visible damage. Defective components mustn't
be mounted.

Ensure that dimensions and tolerances on the installation side are suitable
for motor attachment (for details, see dimensional drawing).

Check whether all components, mounting surfaces and threads are clean.
Ensure that mounting can be done in a dry and dust-free environment.
Ensure that the holder for the motor flange is without burrs.

Remove the protective sleeve of the motor shaft and keep it for further
use.

Check whether the motor holding brake attains the holding torque specified in
the data sheet. If the holding brake does not attain the specified holding torque,
check the functioning of the holding brake (see index entry "Holding brake —
Commissioning").

To allow trouble-free servicing, make sure that the following aspects are fulfilled
after you have mounted KSM:

Connection points X2, X37 and X38 can be easily accessed

MMC slot X7 can be easily accessed

SERCOS address selector switches S4 and S5 can be easily accessed
Diagnostic LED H14 is visible

Avoid jamming or getting stuck of the centering collar on the motor side.
Avoid damage to the insertion fitting on the installation side.

Check the stability and precision of the connection before you proceed.

Mechanical Interfaces

Distributed servo drives KSM are manufactured for flange assembly (type of
construction B05). Details for the mounting holes can be found in the corre-
sponding dimensional drawing.

For flange mounting, we recommend using the screws and tightening torques
listed in the table below.

Motor size Recommended Tightening torque | Minimum strength
screw size [Nm]
KSMO01.2B-041 M6 10,4 8.8
KSMO01.2B-061 M8 25 8.8
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Motor size Recommended Tightening torque | Minimum strength
screw size [Nm]
KSMO01.2B-071
M10 51 8.8
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The screw specifications apply when screwed into steel; for other materials, determine
the reach of the screws.

Fig.9-5

ISy

Mounting Screws

The screwed connections for flange assembly must be able to take
up both the force due to weight of the motor and the forces acting
during operation.

9.2.3 Practical Tips
A WARNING High electrical voltage! Danger to life by elec-
tric shock!

Never remove live hybrid cable connectors (X3.1, X3.2).

Observe the following aspects for installation and mounting:

®  The hybrid cable coming from the supply unit must be plugged in X3.2 of
the first KSM/KMS of a string of drives.

e  KSM/KMS have been equipped with two power connectors X3.1 and X3.2
which allow looping through the hybrid cable. According to the configura-
tion, KSM/KMS is provided with a terminal connector at X3.1 or X3.2.

9.24 Electrical Connection

General Information

A WARNING High electrical voltage! Danger to life by elec-

tric shock!

Handling within the range of live parts is extremely dangerous. Therefore:

e  Anywork required on the electric system may be carried out only by skilled
electricians. It is absolutely necessary to use power tools.

o  Before starting work, the system must be de-energized and the power
switch be secured against unintentional or unauthorized re-energization.

e  Before starting work, the appropriate measuring equipment must be used
to check whether parts of the system are still under residual voltage (e.g.
caused by capacitors, etc.). Wait to allow the system to discharge or use
an appropriate discharging device (see chapter "Appendix").

A WARNING Personal injury or property damage by inter-

rupting or connecting live lines!

Interrupting or connecting live lines may cause unpredictable dangerous situa-
tions or lead to property damage. Therefore:

®  Connect and disconnect plug-in connectors only when they are dry and
de-energized.

e  During operation of the installation, all plug-in connectors must be locked.
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A WARNING Risk of short circuit caused by liquid coolant or

lubricant!

Short circuits of live lines may cause unpredictable dangerous situations or lead
to property damage. Therefore:

®  Provide exposed mating sides of power plug-in connectors with safety
caps when installing or replacing drive components, if you cannot exclude
that they might be moistened with liquid coolant or lubricant.

The motor cable is a hybrid cable in which the communication line has been
integrated. Only the hybrid cable by Rexroth can ensure the function. It is sup-
plied as ready-made cable. The outgoing direction of the hybrid cable cannot
be changed subsequently!

NOTICE Risk of damage by subsequently changing the

outgoing direction of the hybrid cable!

Do not try to reverse the cable outgoing direction of a ready-made connector!
The flexible leads in the connector have individual lengths for each outgoing
direction.

NOTICE Risk of damage by leakage of the connection

points!

If vibrations act on the hybrid cable: Install strain relief near the connection
points (X3.1, X3.2) so that there aren't any high vibration loads acting on the
connectors. This can avoid possible leakage (entering liquid).

When ordering the ready-made hybrid cables, always indicate the desired out-
going direction:; See index entry "Hybrid cables -~ Technical data".

Ready-made hybrid cables have been coded in such a way that X3.1 and X3.2
cannot be interchanged when connecting the cables.

Overall Connection Diagram

= At the first KSM/KMS, always plug the hybrid cable RKH in con-
nection point X3.2.

Always terminate the unassigned connection at the last KSM/KMS
with a terminal connector RHS.

The figures below show examples. Other possibilities of mains connection are
described in the documentation "Rexroth IndraDrive, Drive Systems With
HMV01/02, HMS01/02, HMDO1, HCS02/03".

The additional components (DST, HNL, HNF ...) contained in the figure are not
absolutely necessary. As regards the detailed configuration of a drive system,
see documentation "Rexroth IndraDrive, Drive Systems With HMV01/02,
HMS01/02, HMDO1, HCS02/03".
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Drive System Rexroth IndraDrive Mi With HMV01 Supply Unit:

L1
L2 oo
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— HMD | 4
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24V 24V supply

DST Transformer (optional)

F Fuses

HMD, HMS Inverter (optional)

HMVO01 Supply unit

HNF Mains filter

HNL Mains choke

K1 Mains contactor (only for supply units without integrated mains contac-
tor, e.g. HMV01.1R-W0120)

KCU Electronic control system

KSM Distributed servo drive

MSK Servo motor (optional)

RHS Terminal connector

RKG Encoder cable (optional)

RKH Hybrid cable

RKL Motor cable (optional)

X14 Mains synchronization (only with regenerative HMVs)

X3.2 Connection of hybrid cable RKH at first KSM

Fig.9-6: Drive System Rexroth IndraDrive Mi With HMVO1
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Drive System Rexroth IndraDrive Mi With HCS02 Supply Unit:
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L1
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SERCOS
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KCU
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Transformer (optional)
Fuses

Converter (HCS02.1E-W0054 or HCS02.1E-W0070)

Mains filter
Mains choke (optional)

DC bus capacitor unit (optional only with low load of motor output at

HCS02)

Mains contactor

Electronic control system

Distributed servo drive

Servo motor

24V supply

Terminal connector

Encoder cable

Hybrid cable

Motor cable

Connection of hybrid cable at first KSM
Drive System Rexroth IndraDrive Mi With HCS02
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Drive System Rexroth IndraDrive Mi With HCS03 Supply Unit:

L1
L2 oo

% SERCOS
—

HCS03

KCU

24V
W RKG/
Sy, [/
é =
000 g
Z
K1 é
000 %
Z
%W% MSK

DA000224v05_nn.FH11

DST Transformer (optional)

F Fuses

HCS03 Converter

HLR Braking resistor (optional)

HNF Mains filter

HNL Mains choke (optional)

K1 Mains contactor

KCU Electronic control system

KSM Distributed servo drive

MSK Servo motor

RHS Terminal connector

RKH Hybrid cable

RKG Encoder cable

RKL Motor cable

24V 24V supply

X3.2 Connection of hybrid cable at first KSM
Fig.9-8: Drive System Rexroth IndraDrive Mi With HCS03
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Drive System Rexroth IndraDrive Mi With HMV02 Supply Unit:
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24V 24V supply

DST Transformer (optional)

F Fuses

HMS02 Inverter (optional)

HMV02 Supply unit

HNSO02 Mains filter with switch-disconnector
HNLO2 Mains choke

KCU Electronic control system

KSM Distributed servo drive

MSK Servo motor (optional)

RHS Terminal connector

RKG Encoder cable (optional)

RKH Hybrid cable

RKL Motor cable (optional)

X14 Mains synchronization (only with regenerative HMVs)
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Connection of hybrid cable RKH at first KSM

Fig.9-9: Drive System Rexroth IndraDrive Mi With HMV02
Parallel Strings of Drives

ISy

At the first KSM/KMS, always plug the hybrid cable RKH in con-
nection point X3.2.

Always terminate the unassigned connection at the last KSM/KMS
with a terminal connector RHS.

HMV SERCOS

H
i
g

|
]
H
g
]

HMV Supply unit

KCU Electronic control system
KSM Distributed servo drive
RHS Terminal connector

RKH Hybrid cable

X3.2 Hybrid cable connection
Fig.9-10: Parallel Strings of Drives

9.3 KMS
9.3.1 Required Steps to

Preparations

Follow

Make the following preparations for mounting:

1.

Procure tools, auxiliary materials, measuring and test equipment.
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2. Check all components for visible damage. Defective components mustn't
be mounted.

3. Ensure that dimensions and tolerances on the installation side are suitable
for attachment (for details, see dimensional drawing).

4. Check whether all components, mounting surfaces and threads are clean.
5. Ensure that mounting can be done in a dry and dust-free environment.

Mounting KMS

Mounting for Easy Servicing  To allow trouble-free servicing, make sure that the following aspects are fulfilled

9.3.2

9.3.3

9.4

after you have mounted KSM:
®  Connection points X2, X37 and X38 can be easily accessed
e  MMC slot X7 can be easily accessed
e  SERCOS address selector switches S4 and S5 can be easily accessed
e  Diagnostic LED H14 is visible
Notes on Mounting

1. Preferably mount KMS to a conductive surface. If this is impossible, later
on connect the second connection point of equipment grounding conduc-
tor at KMS to the equipment grounding system of the installation.

2. For the dimensions of the mounting holes, see the Dimensional Drawing
KMS.

3. Data of the mounting screws:
®  Thread: M6
® Head diameter: <11 mm
e  Tightening torque: 6 Nm
Practical Tips
See description of KSM: Practical Tips, page 142

Electrical Connection
See description of KSM: Electrical Connection, page 142

KCU

Adjusting Mounting Depths HMV01 and HCSO03 devices have greater mounting depths than the electronic

control system KCU. For connecting the electronic control system KCU to an
HMVO01 or HCSO03 device, you must therefore use the control cabinet adapter
HASO03.1-002 which compensates the different mounting depths (see also
chapter "Accessories").
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10 Accessories

10.1 Overview

KCU KSM, KMS
HASO1 RKB0006 [
RKS0010
HASO03
L »
/ DGO00241v03_nn.FH17
HAS02 DG000240v01_nn.FH11
o HASO01 . RKB0006
Basic accessory Interface cable (X2 « PC)
] HAS02 . RKS0010
Strain relief and shield connection of hybrid cable Interface cable (X37 or X38 « Control unit)
U HAS03
Control cabinet adapter
Fig.10-1: Accessories

10.2 HASO1, Basic Accessory

For the electronic control system KCU, you need the basic accessory
HAS01.1-050-072-MN.

The basic accessory HAS01 contains:
e  Parts for fixing the device
e  Contact bars for connecting

—  the DC bus

—  the control voltage supply

e  Joint bar for connecting equipment grounding conductors of KCU and
neighboring device

L1 For a detailed description, see documentation "Rexroth IndraDrive, Addi-
tional Components and Accessories".
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10.3 HASO02, Strain Relief and Shield Connection

= For proper and correct installation of KSM and KCU, use the hybrid
cable RKH and the accessory HAS02.1-015-NNN-NN.

The accessory HAS02.1-015-NNN-NN
e  provides the hybrid cable with strain relief

®  connects the shield of the hybrid cable to the housing of the electronic
control system KCU

!

DA000219v01_nn.FH11

1 Shielding plate

2 Clip

3 Hybrid cable

4 Shield of hybrid cable

Fig. 10-2: Strain Relief and Shield Connection

®  Mount the shielding plate (1) to the electronic control system KCU ac-
cording to the desired outgoing direction of the hybrid cable (horizontal or
45°).

®  According to the diameter of the hybrid cable (3), the shielding plate (1)
provides two supports (12-18 mm or 19-30 mm). Fix the hybrid cable (3)
to the corresponding support with a clip (2). Make sure that the shield (4)
of the hybrid cable has good contact with the shielding plate (1).

104 HASO03, Control Cabinet Adapter

HMV01 and HCSO03 devices have greater mounting depths than the electronic
control system KCU. For connecting the electronic control system KCU to an
HMVO01 or HCSO03 device, you must therefore use the control cabinet adapter
HAS03.1-002 which compensates the different mounting depths.
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HASO3

DG000239v01_nn.FH11

Fig. 10-3: HASO3

LA For a detailed description, see documentation "Rexroth IndraDrive, Addi-
tional Components and Accessories".

10.5 RKBO00O06, Interface Cable

10.5.1 Usage

Assignment
Lengths That Can Be Ordered, Or-
der Code
RKB0006
Plug-in connector
bus
M12, 8-pin

The extension RKB0006 can be used at KSM01 and KMS.
Lengths: 5m
For your order, indicate the complete order code RKB0006 / 05,0.

Bulk cable Plug-in connector
PC
Bus cable INS0457/L01

Interconnection diagram
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RKB0006
Plug-in connector Bulk cable Plug-in connector
bus PC
f— ——
o =8l Lo [ -2 gnxn
Axp = — j 3 >Txl:)
aND =2 AD — : 5 ( anp O
' 5! GY (| | i
RTD fe=—ri 1 i | °, 6
1—1 | WH i & | i
—_ — = DTR colllo
[ 5] s[]]ee
o2l BN : : | E DSR s
e L gms 1O
ne 4] yE ] ' cTS

KAQOO065v01 _nn.fh11
© Bosch Rexroth AG, 2007
Fig.10-4. Parts RKB0006

10.6 RKS0010, Interface Cable

Assignment  The extension RKS0010 can be used at KSM and KMS.
Lengths That Can Be Ordered, Or-  Lengths: 3 m

der Cod -
erode  or your order, indicate the complete order code RKS0010 / 03,0.
RKS0010
Plug-in connector Bulk cable Plug-in connector
M12 plug-in con- INK0750 Open ends
nector
Interconnection diagram
Uen LJ 0,34 mm? BN
s)/es@\3) 10 [;2‘ 934 mm? WH
| @ | L4 0,34 mm2 BK
\ . . = OVext'— )
D\ 220 0.34 mm? BU
T

/_J_1 w5 0,34 mm2 GY

KAQOO162v01 _nn.fhi1
© Bosch Rexroth AG, 2010
Fig.10-5: Parts RKS0010



Courtesy of CMA/Flodyne/Hydradyne = Motion Control = Hydraulic = Pneumatic = Electrical = Mechanical = (800) 426-5480 - www.cmafh.com

DOK-INDRV*-KCU+KSM****-PR04-EN-P Bosch Rexroth AG 155/179
Rexroth IndraDrive Mi Drive Systems With KCU01, KSM01, KMS01

11

11.1
11.1.1

11.1.2

11.1.3

11.2

Commissioning, Operation, Diagnoses and Maintenance

Commissioning, Operation, Diagnoses and Mainte-

nance

Notes on Commissioning
General Information

Preparation

A WARNING High electrical voltage! Danger to life, electric

shock and severe bodily injury!

Read and observe the detailed safety instructions contained in this documen-
tation in chapter "Important Notes".

Keep the documentation of all used products ready.
Check the products for damage.
Check all mechanical and electrical connections.

oD

Activate safety devices and monitoring systems of the installation.

How to Proceed

When all requirements have been fulfilled, commission the drive system ac-
cording to the instructions contained in the corresponding product documenta-
tion. See the Functional Description of the firmware for the corresponding
information.

The commissioning of controllers and control unit can require additional steps.
The check of functionality and performance of the installations is not part of
motor commissioning; instead, it is carried out within the scope of the commis-
sioning of the machine as a whole. Observe the information and regulations of
the machine manufacturer.

Notes on Operation

Make sure that the ambient conditions described are complied with during op-
eration.
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11.3 Diagnostic Functions
11.3.1  Diagnostic Display KSM/KMS

LED H14

DGO00133v01_nn.FH11

Fig.11-1: LED H14 (Example KSM)
At the device, there is a tricolor LED which displays the drive status.
LED H14 Significance Measures
Color / status
O Off Supply unit not switched on Check supply unit and, if necessary, switch it on
Cable interrupted Check cable and connector
Hardware defective Replace hardware
~.. Flashing Drive'is error-free, but not yet ready | If necessary, read exact status via "S-0-0095, Diagnostic mes-
R green for drive enable ("Bb") sage"

Parameter mode

* Green Drive in control ("AF", "AH" or drive | Drive is error-free in operation and runs according to inputs

command) NOTE! If you remove the connectors from the device in this

Power on and DC bus voltage avail- | status, this might damage the device!

able ("Ab")
o Flashing yel- | Warning Read exact status via "S-0-0095, Diagnostic message" and
low carry out service function
o Yellow Firmware update running During the firmware update, do not interrupt the 24V supply
and do not unplug connectors
~.. Flashing red | Error Read exact status via "S-0-0095, Diagnostic message" and
o carry out service function
* Red Booting phase Wait until booting phase is over (approx. 2 minutes)
System error Switch off and on; replace hardware, if necessary
Fig.11-2: LED Displays at KSM/KMS
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11.3.2  Electronic Control System KCU

=

H52.1 E-Stop

H52.2 Power Supply

H52.3 Warning
H52.4 DC Bus In

H52.5 Drives
H53 42V Out
H54  DC Bus Out

DGO00124v01_nn.fh11

Fig. 11-3: LEDs at KCU
LED Color / status | Significance Measures
H52.1 @ Off E-Stop not activated Deactivate E-Stop, if necessary
E-Stop * Red E-Stop active (/E_Stop) Activate E-Stop, if necessary (see connec-
tion point X50)
H52.2 * Green | Supply unit without error, regular status None
Power Supply
* Red Supply unit signals error (/Bb_V) o Check power supply, see also
"F2086 Error supply module"
o Check whether terminal connector
RHS is missing at X3.1 or X3.2 at last
KSM of a string of drives
H52.3 * Green | Supply unit without warning (/Warn), regu- | None
Warning lar status
* Red Supply unit signals warning Check supply unit, see also "E2086 Pre-
warning supply module overload"
H52.4 @ Off DC bus voltage (L+; L-) too low Switch power on at supply unit
DC Bus In * Green |DC bus voltage (L+; L-) without error (Ud), | None
regular status
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LED Color / status | Significance Measures
H52.5 * Green |No error at module bus, regular status None
Drives
* Red Module bus error (/Bb_A) J Check module bus wiring
o Check control voltage supply of the
devices; see also "F2087 Module
group communication error"
. Red/ |Drive system carries out error reaction | Bring device at module bus to readiness for
S green |[(Bb_A) operation; see also diagnostic message
flashing ".E2810 Drive system not ready for opera-
tion"
H53 * Green | Control voltage for KSM at output X53 okay | None
42V Out
* Red Control voltage for KSM at output X53 faul- | Overload at output:
ty e  Check voltage at X53
o Reduce load
° Remove short circuit
H54 @ Off DC bus (L+, L-) not ready for power output | Voltage at X54 is only monitored, if DC bus
DC Bus Out voltage at input (L+, L-) without error (see
LED H52.4)
* Green |DC bus voltage (L+; L-) at output X54 okay | None
(U>50V)
* Red DC bus voltage (L+; L-) at output X54 not | Check fuses F4, F5 and replace them, if
okay necessary
Fig.11-4. LED Displays KCU

11.3.3  Diagnostic Messages via Parameters

The usual diagnostic parameters are used:
e  S-0-0095
S-0-0390
P-0-0009

See also Parameter Description of firmware

11.3.4 Firmware Functions

Easy Startup Mode

The easy startup mode is intended for initial commissioning. Easy startup can
be carried out with the commissioning software "Rexroth IndraWorks D". For
this purpose, connect KSM/KMS via the serial interface X2 to a PC (e.g. laptop
for commissioning).

For easy startup, the digital inputs have been preset as follows:

e |_1(X37.4): +24 V to activate positive direction of rotation

e | _2(X37.2): +24 V to activate negative direction of rotation

e | _3(X38.4): +24 V to activate drive enable

L See Functional Description of firmware — "Easy Startup Mode".
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Oscilloscope Function

Patch Function

Monitoring Function
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KSM/KMS have no analog outputs!

You can use the integrated oscilloscope function described in the Functional
Description of the firmware!

(Ll see Functional Description of firmware - "Oscilloscope Function".

KSM/KMS have a patch function which allows reading or writing controller-in-
ternal memory cells.

(L] see Functional Description of firmware — "Patch Function".

For extended diagnostic possibilities, KSM/KMS have a monitoring function.

L See Functional Description of firmware -~ "Monitoring Function".

11.4 Service Functions / Troubleshooting
11.4.1  General Information

A WARNING Lethal electric shock by live parts with more

than 50 V!

Wait at least 30 minutes after switching off the supply voltages to allow dis-
charging. To shorten the waiting time until voltage has fallen below 50 V, you
can use a discharging device (see chapter "Appendix").

The following section explains the tasks required to eliminate errors or mal-
function.

We distinguish the following actions:
®  Replacement of fuses F4 and F5
e  Deactivation

®  Dismounting

®  Replacement of KSM/KMS

11.4.2 Replacement of Fuses F4 and F5

A WARNING Lethal electric shock caused by live parts with

more than 50 V!

Before working on live parts: De-energize the installation and secure the power
switch against unintentional or unauthorized re-energization.

Wait at least 30 minutes after switching off the supply voltages to allow dis-
charging. To shorten the waiting time until voltage has fallen below 50 V, you
can use a discharging device (see chapter "Appendix").

Check whether voltages have fallen below 50 V before touching live parts!
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DG000220v01_nn.FH11

Fig.117-5: Fuses F4 and F5
Replacement of fuses F4 and F5

1.
2.

5.
6.

Switch off power voltage to drive system.

Wait at least 30 minutes to allow DC bus capacitors to discharge or use
discharging device.

Open fuse carriers F4 and F5.
Remove fuses F4 and F5.

Note: Always replace both fuses, even if only one of them is defective. The
intact fuse probably was already damaged

Insert new WP-30A14Fa fuses by BUSSMANN.
Close fuse carriers F4 and F5.

11.4.3 Deactivating and Dismounting the Drive

Deactivation

In the case of malfunction, maintenance measures or to deactivate the motors,
proceed as follows:

1.
2.

Observe the instructions contained in the machine documentation.

Use the machine-side control commands to bring the drive to a controlled
standstill.

Switch off the power voltage and control voltage of the controller.
Switch off the main switch of the machine.

. Secure the machine against accidental movements and against unau-

thorized operation.

. Wait to allow the electric systems to discharge and then disconnect all

electrical connections.
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Before dismounting them, secure the motor and, if necessary, the blower
unit against falling or movements, before unfastening the mechanical con-
nections.

A WARNING Lethal injury caused by errors when controlling

motors and working at moving parts!

Do not work at running or unsecured installations.

Before starting to dismount, secure the machine against accidental move-
ments and unauthorized operation.

Before dismounting them, secure the motor and the supply lines unit
against falling or movements, before unfastening the mechanical connec-
tions.

A CAUTION Burns caused by hot surfaces with tempera-

tures of more than 100 °C!

Before beginning to work, let the motors cool down. The thermal time
constant specified in the Technical Data is a measure for the time required
for cooling down. Cooling down can require up to 140 minutes!

Do not work at hot surfaces.
Wear safety gloves.

. Observe the instructions contained in the machine documentation.
. Observe the Safety Instructions and carry out all steps according to the

instructions for "deactivation".

Before dismounting them, secure the motor and the supply lines unit
against falling or movements, before unfastening the mechanical connec-
tions.

4. Dismount the motor from the machine.

5

Store the motor appropriately.

11.4.4 Replacement of KSM or KMS

In case servicing becomes necessary, the motor with the electronic system is
replaced by a new motor of the same type. This requires the following steps:

. De-energize the machine (switch off 24V supply, too!)

WARNING! High electrical voltage! Danger to life by electric shock!

Before you start replacing KSM or KMS, wait 30 minutes to allow dis-
charging.

Ensure isolation from supply

Dismount the defective KSM/KMS

Remove the MMC from the defective KSM/KMS at X7
Set the SERCOS address at the new KSM/KMS

Plug the removed MMC into the new KSM/KMS, mount the cover and
make sure the sealing ring is undamaged

Mount the new KSM/KMS and establish the electrical connections

. Switch on 24V supply
. Load the parameter set
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11.4.5

11.4.6

11.4.7

11.4.8

11. Reestablish the position data reference (homing procedure)

Service Function "Release Holding Brake"

Via the interface X2, you can "release" the integrated holding brake.
To carry out this function, the 24V supply must have been applied.

A WARNING Lethal injury caused by errors when controlling

motors and working at moving parts!

® Do not work at running or unsecured installations.

e  Before starting to dismount, secure the machine against accidental move-
ments and unauthorized operation.

e  Before dismounting them, secure the motor and the supply lines unit
against falling or movements, before unfastening the mechanical connec-
tions.

For the purpose of commissioning and servicing, release the holding brake via
connection point X2 by connecting the contacts X2.1 and X2.2.

Saving Parameters

For servicing, the drive parameters must be saved and archived at initial com-
missioning (e.g. with the software Rexroth IndraWorks D); this is necessary,
because you won't probably be able to read the parameters of the defective
drive.

Parameters can be administrated in the control unit or saved and loaded via
the RS232 interface (X2) and the software "Rexroth IndraWorks D".

Firmware Update

MMC

See Functional Description of firmware — "Firmware Replacement".

= If the firmware of the MMC differs from the internal firmware, the
device is operated with the MMC firmware.

Firmware 2 MPBOS5: If the firmware update has failed, the drive tries to load the
firmware from the MMC after previous switching off and on.

After you have unscrewed the cover, you can remove the MMC (MultiMedia-
Card) from the MMC slot X7. The MMC contains firmware and parameters
which allow easily programming the drive during commissioning.

ISy Make a backup copy of the content of the MMC (saving parameters)
before changing firmware or parameters.

NOTICE Risk of damage by MMC incorrectly plugged

in!

When you plug in the MMC, the contacts must point at the heat sink! Otherwise,
the MMC or the device might be damaged when you screw the MMC cover.




Courtesy of CMA/Flodyne/Hydradyne = Motion Control = Hydraulic = Pneumatic = Electrical = Mechanical = (800) 426-5480 - www.cmafh.com

DOK-INDRV*-KCU+KSM****-PR04-EN-P Bosch Rexroth AG 163/179
Rexroth IndraDrive Mi Drive Systems With KCU01, KSM01, KMS01

Commissioning, Operation, Diagnoses and Maintenance

KSM KMS

DGO000283v02 nn.FH11

DG000195v01 _nn.FH11

1 Contacts of MMC
Fig.11-6: Plugging in the MMC

Use the software "Rexroth IndraWorks D" to configure the data transfer from
the MMC after control voltage has been switched on.

11.5 Maintenance
11.5.1  Maintenance of the Motor Component

General Information

Cleaning

Bearings

The motors operate in a maintenance-free way within the given operating con-
ditions and service life. However, operation under unfavorable conditions can
lead to limitations in availability.

® |ncrease the availability with regular preventive maintenance measures.
Observe the information in the maintenance schedule of the machine
manufacturer and the maintenance measures described below.

A CAUTION Risk of burns by hot surfaces with tempera-

tures of more than 100 °C!

Before beginning to work, let the motors cool down. The thermal time constant
specified in the Technical Data is a measure for the time required for cooling
down. Cooling down can require up to 140 minutes!

Do not work at hot surfaces.
Wear safety gloves.

Excessive dirt, dust or shavings may affect the function of the motors adversely,
may in extreme cases even cause a failure of the motors. For that reason, you
should clean the cooling ribs of the motors in regular intervals (at the latest,
after one year is over).

The nominal service life of the bearings is L10h > 30000 h (according to
DIN 1SO 281, ed. 1990), if the permissible radial and axial forces are not ex-
ceeded.

The motor bearings should be replaced, if
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Connection Cables

® the nominal bearing service life has been reached
®  running noise can be heard

ISy We recommend that you have the bearings replaced by Rexroth.

Check connection cables for damage in regular intervals and replace them, if
necessary.

Check any optionally present flexible cable tracks for damage and replace
them, if necessary.

A WARNING Danger to life by live parts with more than 50 V!

Do not repair any connection cables provisionally. If the slightest damage is
detected in the cable sheath, you must immediately put the installation out of
operation and replace the connection cable.

Check the equipment grounding conductor for proper connection and tight fit in
regular intervals.

Holding Brake—~Commissioning and Maintenance Instructions

Checking and Resurfacing of Hold-
ing Brakes by Hand

Checking and Resurfacing of Hold-
ing Brakes by means of the Soft-
ware Function

In order to ensure proper functioning of the holding brake, it must be checked
before the motors are commissioned. The test as well as the resurfacing may
be carried out "mechanically by hand" or "automatically by means of the soft-
ware function".

Measure the holding torque (M4) of the holding brake. If necessary, resurface
the holding brake.

Measuring the Holding Torque (M4) of the Holding Brake

1. De-energize the motor and secure it against re-energization.

2. Measure the transferable holding torque of the holding brake with a torque
wrench. For holding torque (M4) refer to the technical data.

If the holding torque (M4) is achieved, the motor is ready for assembly.
If the holding torque (M4) is not achieved, the subsequent resurfacing-
process can be used to reconstitute the holding torque.

Resurfacing the Holding Brake

1. Atclosed holding brake, turn the output shaft by hand, e.g. with the help
of a torque wrench, by about 5 revolutions.

2.  Measure the holding torque (M4).

If the holding torque (M4) is achieved, the motor is ready for assembly.
If the specified holding torque (M4) is not attained after several grinding-
in processes, the holding brake is not operable. Please, contact the
Rexroth Service.

Checking the Holding Torque (M4) via P-0-0541, C2100 Command
Holding system check

1. The efficiency of the holding brake and the opened state are checked by
the control device by starting the routine "P-0-0541, C2100 Command
Holding system check".
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If the holding brake is operational, the drive is in an operational state after
the routine was run through. If the braking torque is too low, the control
device outputs a corresponding message.

= The brake test can also be carried out cyclically in the framework
of a preventive maintenance.

Restoring the Holding Torque (M4) by means of the Software Function

The following possibilities are available.

1. Realization of the resurfacing routine IndraDrive "Restoring the holding
torque "(see"P-0-0544, C3900 Command Resurfacing of motor holding
brake"). A repeated realization of the resurfacing routine is possible.

Upon the execution of the command C3900 it is not checked whether the
resurfacing of the holding brake was successful. It is recommended to
execute the command C2100 (Command Holding system check) once
again.

2. Resurfacing routine by superior control. Here, special control programs
adapted to the machine and system concepts are required. If necessary,
please contact your Bosch Rexroth distribution partner and discuss the
resurfacing routine parameters for your application.

@ For more detailed information about software functions refer to the func-
tional description "Rexroth IndraDrive Firmware for Drive Control Devices MPx-
xX, DOK-INDRV*-MP*-xxVRS**-FKxx-EN-P."

11.5.2  Maintenance of the Electronic System of the Drive

The electronic system of the drive (power section and control section) operates
without wear within the given operating conditions and service life. However,
operation under unfavorable conditions (e.g. increased ambient temperature)
can lead to limitations in availability.

A CAUTION Risk of burns by hot surfaces with tempera-

tures of more than 60 °C!

After switching the devices off, wait 15 minutes to allow them to cool down
before touching them. Do not work at hot surfaces.

In regular intervals (at the latest, after one year is over), check the heat sink of
the electronic system of the drive for accumulated dirt (e.g. dust deposits). Re-
move accumulated dirt.
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Environmental Protection and Disposal

12 Environmental Protection and Disposal

12.1 Environmental Protection

Production Processes

No Release of Hazardous Substan-
ces

Significant Components

12.2 Disposal

Return of Products

Packaging

Recycling

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

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

Basically, out products contain the following components:

Electronic devices Motors

* steel * steel

e aluminum e aluminum

* copper * copper

* synthetic materials * brass

* electronic components and modules * magnetic materials

* electronic components and modules

Our products can be returned to our premises free of charge for disposal. It is
a precondition, however, that the products are free of oil, grease or other dirt.

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

Send the products "free domicile” to the following address:

Bosch Rexroth AG

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

The packaging materials consist of cardboard, wood and polystyrene. These
materials can be recycled anywhere without any problem.

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

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

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

Products made of plastics can contain flame retardants. These plastic parts are
labeled according to EN ISO 1043. They have to be recycled separately or
disposed of according to the valid legal requirements.

If the products contain batteries or accumulators, remove them before recycling
and dispose of them separately.
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13 Service and Support

Our service helpdesk at our headquarters in Lohr, Germany and our worldwide
service will assist you with all kinds of enquiries. You can reach us around the
clock - even on weekend and on holidays.

Service Hotline

Helpdesk
Worldwide
Phone +49 (0) 9352 40 50 60 Outwith Germany please con-
Fax +49 (0) 9352 40 49 41 tact our sales/service office in

your area first.

For hotline numbers refer to
E-mail service.svc@boschrexroth.de  the sales office addresses on

the Internet.
http://www.boschrexroth.com
Internet You will also find additional notes regarding service, mainte-
nance (e.g. delivery addresses) and training.
Preparing Information  For quick and efficient help please have the following information ready:
®  Detailed description of the fault and the circumstances

e Information on the type plate of the affected products, especially type co-
des and serial numbers

®  Your phone, fax numbers and e-mail address so we can contact you in
case of questions.


mailto:service.svc@boschrexroth.de
http://www.boschrexroth.com
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Appendix

14.1 Discharging of Capacitors
14.1.1  Discharging DC Bus Capacitors

In the drive system Rexroth IndraDrive, capacitors are used in the DC bus as
energy stores. In drive controllers and particularly in supply units, such capac-
itors have already been integrated.

Energy stores maintain their energy even when the supply voltage has been
cut off and have to be discharged before somebody gets in contact with them.

Discharging devices have been integrated in the components of the drive sys-
tem Rexroth IndraDrive; within the indicated discharging time, these devices
discharge the voltage below the allowed 50 V.

If additional capacitors (such as DC bus capacitor units) are connected, these
capacitors, too, have to be discharged before somebody gets in contact with
them.

Due to the operating principle, the discharging time is the longer

e the bigger the energy store (the capacitance value)

e the higher the voltage to which the energy store has been charged
e the greater the resistance for discharging the capacitors

Components of the drive system Rexroth IndraDrive have been dimensioned
in such a way that after the supply voltage was cut off, the voltage value falls
below 50 V within a discharging time of a maximum of 30 minutes.

To shorten the waiting time until voltage has fallen below 50 V, you can take
the following measures:

e  When using HMVO01 supply units (exception: HMV01.1R-W0120):
Activate the function "ZKS" (ZKS = DC bus short circuit)
e  Use the discharging device described below

14.1.2 Discharging Device

Operating Principle

A contactor is installed to switch a resistor to the terminals L+ and L- of the DC
bus connection to discharge the capacitors. The contactor is activated via a
control input which is supplied with appropriate control voltage.

L+
O <
R
] ———O
K
O <
L-
DA000010v01_nn.fh11
R Discharging resistor
K Contactor contact
Fig. 14-1: Operating Principle of Discharging Device
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Installation

Activation
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The individual components have to be sufficiently dimensioned:
®  Value of the discharging resistor: 1000 ohm and at least 1000 W

®  The discharging resistor and the contactor contact have to withstand the
loads of practical operation (for example in the case of frequent use of the
discharging device of the occurring continuous power).

The contactor contact has to withstand the occurring direct voltage of a
minimum of 1000 V.

The contactor contact has to withstand the occurring discharge current
according to the resistance value that is used, i.e. 1 A with 1000 ohm.

A WARNING Lethal electric shock caused by live parts with

more than 50 V!

Before working on live parts: De-energize the installation and secure the power
switch against unintentional or unauthorized re-energization.

Wait at least 30 minutes after switching off the supply voltages to allow dis-
charging.

Check whether voltages have fallen below 50 V before touching live parts!

NOTICE Risk of damage by intense heat!

During the discharging process, the discharging resistor generates intense
heat. Therefore, place the discharging resistor as far as possible from heat-
sensitive components.

How to install the discharging device

1. Preferably install discharging device before switching on supply voltage
for the first time.

If you install discharging device after having switched on supply voltage
for the first time, wait 30 minutes to allow discharging. Check whether
voltage has fallen below 50 V before touching live parts!

2. Place discharging resistor as far as possible from heat-sensitive compo-
nents.

Observe the following order for activating the discharging device:

1. De-energize installation and secure power switch against unintentional or
unauthorized re-energization.

2. Activate discharging device.



Courtesy of CMA/Flodyne/Hydradyne = Motion Control = Hydraulic = Pneumatic = Electrical = Mechanical = (800) 426-5480 - www.cmafh.com

DOK-INDRV*-KCU+KSM****-PR04-EN-P

Rexroth IndraDrive Mi Drive Systems With KCU01, KSM01, KMS01

Index
Symbols
+24V, OV
Control voltage supply connection ............... 93
24V supply
Specification ........oeeeeiiii, 47
A
Acceptance tests...........cooiiiiiiiiiiiie 37
Accessories
Cable, RKBO0O6 ..........cccevvvieeeiiiiieeeeeeeen, 153
Cable, RKS0010 .......veeieeeieieeeeeie e, 154
Contact bars (for DC bus, control voltage) . 151
For connection of hybrid cable .................. 152
HASO01.1-050-072-MN ........oeiiiieieeenn. 151
HAS02.1-015-NNN-NN .......cccooiiiiiiieennn. 152
HASOS L. 152
Mounting .......oovviiiiiire e, 151
OVEIVIEW ..veeiiieiiieeieee e 151
Shield connection ..........ccccceeeieiiiiiiiiiiiiinnnnn. 152
Strainrelief ... 152
Adapter
For adjusting mounting depths .................. 152
Address selector switches
SERCOS ..., 117
Ambient conditions
General .....oooueiii 40
ANalog OUPULS........uueiiiiiiiiiiiiieiieeieeeeee e 159
Appropriate US€........ccceeeieiiiiiiiiiiieeeee e 25
Applications ..........ccceeeiiiiiiii 25
APProvals.........coevviiiiiiieie e 37
Average Speed.........cccccviiiiiiiiiiiiieeeee e 123
AXial 10ad.......cooeeii 123
B
Bearing load............oooviiiiiiiiiii e 64
Bearings
LOAd ... 122
Maintenance ..........coooeiviiiiiiii e 163
Redundant ...........ooooeiiiiiiii e 127
Service life ..o 124
Brake control..........c.couiiieeiiiiiiie e 125
C
Cables
Allowed lengths (hybrid cables) ................. 108
Documentation ..........ccccoeeeeiiiiiiiiiiiiieeeeeeeee, 23
Encodercables ........cooviveeeeiiiiiiiiiiiiii, 105
Hybrid cables, maximum cable length vs.
NUMDbEr Of @X€S ...couveeeiiieee e 111
Maintenance ...........cooooiiiiiiiiii e 164
Motor cables .........oooeeeiiiiii e 106
RKBOOOBG ......ovvveeeeeeeieeieeeeeeieeee e, 153
RKH, technical data .............cccocoeeiviiiiiinnnn. 73
RKSO010 ..eeeiiieeeeeeeee e 154

Bosch Rexroth AG 173/179

In

C
...Cables

Selection, hybrid cables RKH .......................

Shield connection .........ccccceeiviiiiiiee e

Strain relief ...
Capacitors

Discharging ......cccccooviiiiiiiiiiiieeiieeeeeen
CCC, China Compulsory Certification................
CE I@bel..cueeiiiiiiiieiie e
Certifications.......cccooiiiii e
Characteristics

KSM e
China Compulsory Certification (CCC)..............
Cleaning......cc.ueiee e
CommisSIoNING..........cccceeiiiiiiiiiieeeeeeee
Compatibility

With foreign matters ..........cccccoiiiinnnnn.
Components

Documentations .........cccceeeeeiiiieeiieeiiieeeeeeeee,

Mounting positions ............cccciiiiiiien,

Rexroth IndraDrive Mi ...........ccovviciiiiinnnnnn.
Connection

Connection diagram KCU ....................oe.

Connection diagram of drive system ..........

Connection points of KCU ...........cccccvvvvnnnee.

Connection points of KMS ..........................

Connection points of KSM ................ccceee.

Control voltage supply .....cccoeevveeeeiiiiiiiiiiinnn,

DC DUS oot

Digital inputs/outputs ..........ccccccvvvviiiiininnnnn.

Electrical .......uuvveveeiieeeeiieee e,

ENCOder ......coooeiiiii e

€110 o PRSPPIt

Hybrid cables ........cccccoiiiiiiiiiii,

Motor (at KMS) .....covviieiiiiiiiiiiee,

Second connection point of equipment

grounding conductor ............ccccoeiiiiiiiiiinnnn.
Connection diagram

Drive system .......cooiiiiiiiiiiiee e,

KCU e
Connection point

Equipment grounding conductor ..................
Connection points

KCU e

Contained substances
see "Significant components” .....................
Continuous power
String of Arives .......cooovviiiiiiiii e
Control voltage
Control voltage supply connection ...............
KCU e
Output, X53 ...
Specification ........ccccoeiiiii,

dex



Courtesy of CMA/Flodyne/Hydradyne = Motion Control = Hydraulic = Pneumatic = Electrical = Mechanical = (800) 426-5480 - www.cmafh.com

174/179 Bosch Rexroth AG

Index
C
Cooling mode

Identification in type code ........cccevveveeeeeennn. 17
Cooling ribS...cccvvieeieeeee 163
Coupling attachment.............occoiii 128
C-UL-US 1isting.......cvvveiieeeiiiiiiiiieie e 37
Current limitation

MOLOr ..., 118
C-UR-US listing.......ccccouviiieiiiiiiiie e 38
D
DC bus

Connection ........ooeeeeiiiiiiiiiceeee 91

Output, X54 ... 90
DC bus capacitors

Discharging .......cccovvveviiiiiiiercee e, 171
Deactivation

Ofthe drive ..o, 160
Declaration of conformity............cccceeveeiieiinnnnn. 37
Derating vs. installation altitude

Overvoltage limiter ............coiiiiinnnnnnn. 41,43
Devices

Mounting positions .........ccccccoviiiiiiiiiieeenneenn. 44
Diagnosis

Functions .........ooiiiiii, 156

LEDS oot 156

Parameters ..........ovcceeiieiiiiii, 158
Diagnostic display

KCU (LED H52.1...H54) ... 157

KSM/KMS (LED H14) ....ovveeeeeiceeeeeee, 156
Dimensional drawing

KCU o 73

KMS e 69

KSM e 60
Dimensions

KCU o 73

KMS e 69

KSM e 60
Discharging

DC bus capacitors ..........ccccuvvvvevveeeeeeeeeeeneen. 171
Discharging device..........cccveeeiviiiiiiieiiieeieee, 171
Dismounting

The drive ..., 161
DiSPOSaALl.....eeeiiiiiiiiiiiiiiiie e 167
Distortion indicator

SERCOS ...t 109
Distributed drive controller

KMS e 9, 66
Distributed servo drive

KSM e 9, 53
Documentation

CabIles ..oooeeii 23

Changes ........uuvveieiiiiiiiiiiiieeeee e, 21

Drive systems ... 21

Editions ....ccooiiiiiiii 21

Firmware .......ccoooooiiiiiiieee e, 23

MOLOTS ..o, 22

DOK-INDRV*-KCU+KSM****-PR04-EN-P

Rexroth IndraDrive Mi Drive Systems With KCU01, KSM01, KMSO01

D
...Documentation

OVEIVIEW ..coviiiiiiiiiiiiieeee e 21

Reference documentations ................cccee.e 21

System components .........cccccceeiiiiiiieeeeenee 21
Document structure.........cccccvevveeieiiiiiiiiis 21
Drive system..........eeeiiiiiii e 27

Connection diagram ...........ccccceeeeiiiiiiiiinee. 143
Driving elements

Mechanical attachment ............................. 127
Duty cycle.......ooooiiii, 51
E
Easy startup mode.........ooovieiiiiiii 158
Electric drive system...........ccieiiiiiiiiiee 27
Electronic control system KCU...........cccccceeeeeees 9

Notes on project planning ...........cccccceee... 109

Technical data ..........ccccooveviiiiiiiiiie e 70
Encoder connection

X104 (KMS) ...t 105
Encoder evaluation

KMS e 116
Environmental protection...................cccccci. 167
Equipment grounding conductor

Connection point ..............cooeiiiiiiiiiiiiie, 83

Second connection point of equipment

grounding conductor ...........cccceeeviiiieneeeenn, 102
E-Stop

INPUL oo 88
F
F4, F5

FUSES ..o 85

Replacement of fuses ............cceevieiiininnnnnn. 159
File numbers

UL e 37
Firmware

Documentation ...........ccc 23

FUNCLONS ..o 158

KIMSOT L 13

KSMOT Lo 13

Update ..o 162
Flange mounting...........ccovviiimiiiiiiiiiiiiiiiiiiiis 141
Foreign matters

Compatibility .......cooooveeiiii 45
Fuses

FA, F5 oo 85

Replacement ... 159
G
G1, G2, G3, G4, G5

Mounting positions ... 44
Gear attachment..........ccccooiiiiiic 128
Grease

Service life .o 124
Ground conNEction.........ccccovecviieieeiniieeee e 84



Courtesy of CMA/Flodyne/Hydradyne = Motion Control = Hydraulic = Pneumatic = Electrical = Mechanical = (800) 426-5480 - www.cmafh.com

DOK-INDRV*-KCU+KSM****-PR04-EN-P

Rexroth IndraDrive Mi Drive Systems With KCU01, KSM01, KMS01

H
H14

LED (KSM/KMS) ...t 156
H52.1...H54

LEDS (KCU) ..cooiiieeeeeee e 157
Handling

Ofthe devices .......oovvvvvvveieeiiiiiieeee 137
HAS01.1-050-072-MN.......oceviiiiiiiiiieeeeeeiiiiie, 151
HAS02.1-015-NNN-NN.......ccceeiiiiiiiiiiieeeeee 152
HASO03

Control cabinet adapter ............cccccccuvvnnnee. 152
Hazardous substances..........ccccocuuiiiiinninnenn 167
HCS

As supply unit ..., 107
HCSO01

Acceptance tests ......cccccvvveieee 37

APProValS ....oooiiiiiiiiiieeee e 37

Certifications .......ccccoeevviieiiiieeee 37
HCS02

Supply unit for KCU and KSM/KMS ........... 107
Heat dissipation.............cccceeeiiiiiiinn. 120, 163
Holding brake

CommisSionNiNg .....cccccveeevviiiiiee e 164

(070] 11 (1o ) PSSR 125

Danger warning ..........cccoeveeevvivieieeeeeeeeeeenns 126

Identification in type code ........ccceeveeeeennenn. 17

Safety requirements ...........cccccvvvvvvviiiiiinnnnn, 125

SIZING coiiiiiee e 127
HOUSING. .. 46
Housing overtemperature................ccccccevviinnnnne 51
Hybrid cables...........coooiiiiiii e 12

Allowed lengths ..., 108

Between KCU and first KSM/KMS ............... 77

Between two KSM/KMS ... 77

ConNNECHION ...vevvieeeiiiiieee e 97

Flexible cable tracks ..........cccccoviieieeeenennnnnnn. 80

Identification .........cccceeviiiii 76

Interconnection diagrams .............ccccoeeeeeees 77

Maximum cable length vs. number of ax-

B ittt 111

Outgoing direCtion ..........ccooeccivvieeieeeninnee 74

RKH oo 73

Selection ... 74

Technical data ........ceeveveeviiiii, 73
I
Identification

KCU e 135

KSM i 131, 133

RKH oo 76
Inappropriate USe........ccccoevvviiiiiiiiiieeeeeeeee 26

Consequences, exclusion of liability ............ 25
Inputs

Digital, isolated ...........ccceeeiiiiiiiiiiereeee 99
Installation..........c.oouueeiiiiiiiiie 137, 142
Installation conditions..............ccooeecciiiiiiiieeennnn. 40
Insulation Monitoring............ccoveeeieiiiiiiiiec e 48

Bosch Rexroth AG 175/179

Index
I
Insulation resistance test...........ccccciiiiin . 46
Interconnection diagrams
Hybrid cables ..........cccooevviiiiiiiice e 77
Interface
Serial covvieiiii e 96
Interfaces
Electrical ... 143
Isolated inputs/outputs................ 99
K
KCU et 9
Brief description ..........ccocciiieeiieiii, 69
Connection diagram ...........cccccceeeeeeniinnnee. 140
Connection points ..........cccceeeeeiiiieeeeeeeeeieeeees 85
Dimensional drawing .........ccccccceiieieeeveeenen, 73
DIiMeNSIONS ......evviiiiiiiiiieee e 73
LEDS oo 157
MOUNEING .oeeviiieiiiii e 149
Scope of suUpPlY ..oocevveeeeii 131
Supplied by HCSO02 ........cccoevviiiiiieeeeeee, 107
Technical data .........eeevveeviiiiii, 70
TYPE COUE ...t 20
Typeplate ..o 135
LU L= To [P 69
KB e 120
KMS
Brief description ...........cciiiiiiiiiiii 66
Connection points .........cccceeeeeeiieeeeeeiieeiiiinns 103
Datasheet ......cccooeviiiiiiic e 67
Dimensional drawing ..........cccccceeviiiiiiieennennn. 69
D191 0 1S3 (o] o - S 69
Distributed drive controller ................cc......... 66
Encoder cables ..., 105
Encoder evaluation ..............cccccciiinnn. 116
Features ... 10
LEDH14 ... 156
Maintenance .......cccccooiiiiiiiiiiiee e 163
Motor cables ... 106
Mounting ....cooeevviiiiiie e 148
Number of KMS in string .........cccceeeeeeeeennnn. 111
Replacement ... 161
Scope of SuUpPlY ..ooceveeeeeie 131
Second connection point of equipment
grounding conductor .............cccccuuviiiiiinenen. 102
Serial interface ... 104
Technical data ........ccccovveevii, 67
TYype COde ..o 19
Typeplate ... 133
USAJE - iiiiiiiiieeeee e 66
KSM
Bearing load .........ccccooiiiiiiiiiiic 64
Characteristics .........cceeevvieeieiiiiiiieeee, 57
Connection points ..........cooeeviiiiiiiiiiiiieeeeeen. 94
Datasheet .........cooo oo 53
Dimensional drawing ..........cccccceevviiiiiieennennn. 60
D1 91T 0 1S3 (o] o - S 60



Courtesy of CMA/Flodyne/Hydradyne = Motion Control = Hydraulic = Pneumatic = Electrical = Mechanical = (800) 426-5480 - www.cmafh.com

176/179 Bosch Rexroth AG

Index

K

...KSM
Features ..o
LED H14 .o
Maintenance ........cccccceveeeeee e
Motor bIOWET ........ovvviiiiiiiiiiii e
MOoUNtiNG ...eveeiiiieeiii i
Number of KSM in string ...........coocciiiineeen.
Replacement ...
Scope Of SUPPIY eeeeiiiiiiiiiiiieeee s
Second connection point of equipment
grounding conductor ............cccceviiieeiiiieeenn,
Serial interface .........cccooeeciiiii
Shaft Load .......cccuvviiiiiiieee e
Technical data ........ccocoveis
Technical design ........cccooevvviiiciiiieiee,
TYPE COUL ...
Type plate ...eveeeieeeeeeee

L

LED

H14 (KSM/KMS) ..o

H52.1...H54 (KCU) ....ccooiiiiiiiiiieeeeee
Length

Identification in type code ........ccceeeveeiiiiiil.
Limitation

Motor current ...
Listing

C-UL-US . e

Load

M
Maintenance
KIS e
KSM e
Master communication

Replacement ..........cccooooeiiiiiiiiii,
Module bUS.........coiiiiii
Monitoring function...........cccceiiiie e,
Motor

Connection at KMS (X156) ...............ccee.

Current limitation ............ccccoiiiiiiiiiiiiininns

Documentation ...........cccooiiiiiiiiiiiiiiie

Holding brake .........cccoooiii

Mounting positions ...

Outputshaft ...,

Standard motors .......cccoecceeie i

Temperature ...,

Type of construction BO5 ...........cccceeeeeeieees
Motor blower

KSM e

DOK-INDRV*-KCU+KSM****-PR04-EN-P

Rexroth IndraDrive Mi Drive Systems With KCU01, KSM01, KMSO01

M
Motor encoder

Connection at KMS (X104) ........ccveeeeeeees 105

Identification in type code .......ccccevvevveeneeenn. 17
MOUNTING. ...eeiiiieiii e 137

KSM i 141
Mounting depths............os 92, 149

Adapter ... 152
Mounting position

Definition (G1, G2, G3, G4, G5) .......ccceennes 44

[0 ] (o] S 44
Mounting Space.........cccccuuuieiiiiiiiiiieieeee e, 120
MultiMediaCard............cccuveeieeeiiiiiiieee e 98
N
Notes on operation............cccovvviiiiiciiiieee e, 155
Number of KSM/KMS

In string of Arives .......cccccoviiiiiiiiiee, 111
o)
Operating conditions

General ... 40
Operation modes..........coooeveeiiiiiiiiiiiee 51
Oscilloscope function...........ccccoiiiiiiiiiiinnnnes 159
Outgoing direction

Hybrid cables ... 74
Outputs

Digital, isolated ............cccoeevviiiiiiiiiiieeeeeeeeens 99
Output shaft

Plain output shaft ...........cccccciiieieee 120

With K&Y ...oooiiieeeee e 120

With shaft sealing ring .........cccooocieeeenennn. 121
Overview of functions..........cccccveeeeiiiiieeeeeiiiis 15
Overvoltage limiter

Derating vs. installation altitude ............. 41,43
P
Packaging.........ccocooeeiriii 167
Parallel strings of drives...........cccoiiiiiiiiiiiis 148
Parameters

SAVING ..uvviiiiiiiiiiii 162
Patch function.........cccccoviiiciiii e, 159
Peak power

String of Arives ..........cooviiiiiiiii 114

When accelerating ........cccccceeeeiiiiiiiiiiininnn, 115

When decelerating .........cccvvveieein, 115
PELV ..ot 31
Performance profile

UEL_P_€ oo 117
PFMO2.......cco i 98, 131
PiNIONS. .. 128
Power SUppIY...cooooeeeeee, 107

String of Arives ..., 113
Prime coat...........oueiii e 46
Probe inputs........coovviiiiii 99
Processing CycCle........ccccoeivuinniiiiiienes 124



Courtesy of CMA/Flodyne/Hydradyne = Motion Control = Hydraulic = Pneumatic = Electrical = Mechanical = (800) 426-5480 - www.cmafh.com

DOK-INDRV*-KCU+KSM****-PR04-EN-P

Rexroth IndraDrive Mi Drive Systems With KCU01, KSM01, KMS01

P
Production processes........cccccevveveevieiieeeeeinnnnnnn. 167
Product presentation..............cccoeveviiiiiiiiiiiieeeeeees 9
Project planning

Combining the individual components ....... 107

N[0 (= SRR 107

Notes on electrical project planning ........... 117

Notes on mechanical project planning ....... 120
Project planning manuals.............cccccceiiiiniennnn. 21
Protective extra-low voltage.........c..ccooocuvieeeneenn. 31
Q
Qualified technical staff..............c..cccoceeiiiinnee 137
R
Radial load..........ccooiiie 123
Radial shaft sealing ring..............ccooccciiiiinnnnee. 121
RecyCling......ccoooeviiiiiiie, 167
Redundant bearings.......cccccccoeviiiiiiiiiiiiieee, 127
Reference documentations.............ccccoeeeeeeeeee. 21
Release brake...........cccooo oo 95
Replacement

KMS e 161

KSM e 161
Return of products...........ccoiiiiiiii, 167
Rexroth IndraDrive Mi

COMPONENES ..cooeviiiiiiieiiieieieeeeeeceeeee 11

Features ... 9
Rexroth IndraDyn.............cceiiiiiiiiii 1
RHS0004

Terminal connector ..........cccoovveeiiiieerieiinnne. 80
RKBOOOB.........coeeeiiiiieeeeecciieee e e 153
RKH. oo 12

Hybrid cables ........ccccccoiiiiiiiiiiiiii, 73

Hybrid cables, selection ...........cccccceeeennnn. 74
RKS00T0..... et 154
RS232.... e 96
RUNNING NOISE.......uuiiiiiiiiiiiiiiiieeeeeeeee 164
S
S4, S5

SERCOS address selector switches .......... 117
S6

SERCOS transmission power switch ........... 88
Safety instructions for electric drives and con-
L0 3 27
Safety option

Identification in type code .........ccccoiiiieees 18
Scope of supply

KCU it 131

KMS e 131

KSM e 131
Sealing ring

Outputshaft ..., 121
SERCOS

Address selector switches ............ccccceee. 117

Bosch Rexroth AG 177/179

Index

S
...SERCOS

Distortion indicator .............cccceviiiiiiiininnnnn. 109

Interface .....cccuveeeeeiiiie 87

Transmission power, switch S6 .................... 88

KB e 89
Serial interface..........cccccc 96
Service input

X2 (KMS) oottt 104

X2 (KSM) oot 95
Shaft

Identification in type code ........ccccooiiiieennns 17

Load i 64, 122

Plain ..o 120

Sealing MiNG ..cooovvvveiieieiiieieee s 121

With K€Y oo 120
Shield connection............ccccccviiiiiiiiiiieeee e 152
Significant components..........ccccooociieininnee 167
Size

Identification in type code .........ccccoiiiieeens 17
Specifications

Of the components ... 37
Standard motors

Operation ..., 116

Voltage load .........ccoooevviiiviiiee, 68, 116
State-of-the-art...........ccccoovii 25
Status messages

B2 e 89
Storage

Of the components .........cccccooiieiieiinniiieenn. 39
Strain relief.......coooooi e 152
String of drives

Available power ..........cccocoiiiiii 113

Continuous Power .............ccooovivieeiiiiieinnnnns 113

Number of KSM/KMS in string ........ccc........ 111

Parallel strings of drives ...........cccccvvveeennnnn. 148

Peak pPOWEr ........coveiiiiiiiee e, 114
Supply unit

HCS e 107
Support

see Service Hotline .........cccccccoiiiiiiiiinnne. 169
Switching frequency..........ccccccveiiiiie 119
System presentation...........cccccceeeiiiiiiicc, 9
System structure...........cceiiiii, 13
T
Technical data

Cables ... 73

Hybrid cables RKH .........ccccoo 73

KCU et 70

KMIS e 67

KSM e 53

MOTOT ... 51

Terms and definitions .................oee oo 49
Temperature

1Y/ (o] (o ) PR 119



Courtesy of CMA/Flodyne/Hydradyne = Motion Control = Hydraulic = Pneumatic = Electrical = Mechanical = (800) 426-5480 - www.cmafh.com

178/179 Bosch Rexroth AG

Index
T
Terminal connector
RHSO0004 ... 80
Test
Factory-side .......cccuvieiieiii 46
Insulation resistance ............ccccoeeeeeiiiiiee 46
Voltage test ... 46
Transport
Of the components ... 39
Troubleshooting..........ccccceiiiiiiii 159
Type code
KCU e 20
KMS ... 19
KSM 16
Type of construction
MOLOIS ..o 45
Type plate
KCU e 135
KMS . 133
KSM 131
U
UL
File numbers .........cccoooiiiiiiii e, 37
LiStiNG .evvveeeeeeeeieeeeieeeeeee e 37, 38
Use
Appropriate USe ..........coeeeviviviiiiiiiiie e, 25
Inappropriate USe .........ccceevvieiiiiiiiiiieie e, 26
\/
Voltage test......ouviiiii 46
w
Winding
Identification in type code ........ccccoviiieeeenns 17
X
X1
Module bUS .......oovviiiiiieiii, 86

DOK-INDRV*-KCU+KSM****-PR04-EN-P

X
X104

Encoder connection (KMS) .........ccccceeeeee.
X156

Motor connection (KMS) ...........cccccein
X2

Serial interface, service input "Release

brake" ...
X20 TX

SERCOS ...t
X21 RX

SERCOS ...
X3.1

Hybrid cables ..........ccccooiiiiiiiiiie e,
X3.2

Hybrid cables ...........ccoovviiviiiiiee
X37

Digital inputs/outputs ...........cccccooiiiiiinnnnnn,
X38

Digital inputs/outputs ...,
X50

E-Stop input .....oeeeeiii
X51

Master communication SERCOS .................
X52

Status MeSSAgES .......vvvveveeeeiiiieeeeeeeeeeeeeeea,
X53

Control voltage output ..........coeevvvviiiiieviinnnnnn.
X54

Output DC bus, equipment grounding con-

o (1 T2 (o ) PP PPPPRPRN
X7

MultiMediaCard ...

Rexroth IndraDrive Mi Drive Systems With KCU01, KSM01, KMSO01



Courtesy of CMA/Flodyne/Hydradyne = Motion Control = Hydraulic = Pneumatic = Electrical = Mechanical = (800) 426-5480 - www.cmafh.com

DOK-INDRV*-KCU+KSM****-PR04-EN-P
Rexroth IndraDrive Mi Drive Systems With KCU01, KSM01, KMS01

Notes

Bosch Rexroth AG

179/179



Courtesy of CMA/Flodyne/Hydradyne = Motion Control = Hydraulic = Pneumatic = Electrical = Mechanical = (800) 426-5480 - www.cmafh.com

R911320924

Rexroth
Bosch Group

Bosch Rexroth AG

Electric Drives and Controls
P.O. Box 13 567

97803 Lohr, Germany
Bgm.-Dr.-Nebel-Str. 2
97816 Lohr, Germany

Tel.  +49 (0)93 52-40-0
Fax +49 (0)93 52-48 85
www.boschrexroth.com

Printed in Germany

DOK-INDRV*-KCU+KSM****-PR04-EN-P


mailto:service.svc@boschrexroth.de
http://www.boschrexroth.de

	Table of Contents
	1 System Presentation
	1.1 Introduction
	1.1.1 Rexroth IndraDrive Mi
	1.1.2 Features

	1.2 Drive System Rexroth IndraDrive Mi
	1.2.1 Components
	1.2.2 Firmware
	1.2.3 System Structure
	1.2.4 Overview of Functions

	1.3 Type Code
	1.3.1 Introduction
	1.3.2 Distributed Servo Drive KSM
	1.3.3 Distributed Drive Controller KMS
	1.3.4 Electronic Control System KCU
	1.3.5 Firmware

	1.4 About This Documentation
	1.4.1 Document Structure
	1.4.2 Editions
	1.4.3 Reference Documentations
	1.4.4 Your Feedback


	2 Important Directions for Use
	2.1 Appropriate Use
	2.1.1 Introduction
	2.1.2 Areas of Use and Application

	2.2 Inappropriate Use

	3 Safety Instructions for Electric Drives and Controls
	3.1 Definitions of Terms
	3.2 General Information
	3.2.1 Using the Safety Instructions and Passing Them on to Others
	3.2.2 Requirements for Safe Use
	3.2.3 Hazards by Improper Use

	3.3 Instructions with Regard to Specific Dangers
	3.3.1 Protection Against Contact with Electrical Parts and Housings
	3.3.2 Protective Extra-Low Voltage as Protection Against Electric Shock
	3.3.3 Protection Against Dangerous Movements
	3.3.4 Protection Against Magnetic and Electromagnetic Fields During Operation and Mounting
	3.3.5 Protection Against Contact With Hot Parts
	3.3.6 Protection During Handling and Mounting
	3.3.7 Battery Safety
	3.3.8 Protection Against Pressurized Systems

	3.4 Explanation of Signal Words and the Safety Alert Symbol

	4 General Data and Specifications
	4.1 Acceptance Tests and Approvals
	4.2 Transport and Storage
	4.2.1 Transport of the Components
	4.2.2 Storage of the Components

	4.3 Installation Conditions
	4.3.1 Ambient and Operating Conditions
	4.3.2 Mounting Position
	4.3.3 Compatibility With Foreign Matters
	4.3.4 Prime Coat and Varnish of Motor Housings

	4.4 Voltage Test and Insulation Resistance Test
	4.5 Control Voltage (24V Supply)

	5 Technical Data of the Components
	5.1 Explanation of Terms and Definitions
	5.2 Distributed Servo Drive KSM
	5.2.1 Data Sheet KSM
	5.2.2 KSM Characteristics
	5.2.3 Dimensions and Technical Design
	5.2.4 Bearing Load and Shaft Load

	5.3 Distributed Drive Controller KMS
	5.3.1 Brief Description and Usage
	5.3.2 Data Sheet KMS
	5.3.3 Dimensional Drawing KMS

	5.4 Electronic Control System KCU
	5.4.1 Brief Description and Usage
	5.4.2 Data Sheet KCU
	5.4.3 Dimensional Drawing KCU

	5.5 Hybrid Cable RKH
	5.5.1 Technical Data

	5.6 Selecting Hybrid Cable for Appropriate Connection
	5.7 Interconnection Diagrams for Ready-Made Hybrid Cables

	6 Connection Points
	6.1 Connection Points of System
	6.1.1 Connection Point of Equipment Grounding Conductor
	6.1.2 Ground Connection

	6.2 Connection Points of KCU
	6.2.1 Position of Connection Points
	6.2.2 X1, Module Bus
	6.2.3 X20 TX, X21 RX (SERCOS interface)
	6.2.4 X50, E-Stop Input
	6.2.5 X51, Master Communication SERCOS
	6.2.6 X52, Status Messages
	6.2.7 X53, Control Voltage Output
	6.2.8 X54, DC Bus, Equipment Grounding Conductor Output KSM/KMS
	6.2.9 DC Bus Connection L+, L-
	6.2.10 Control Voltage Supply +24V, 0V

	6.3 Connection Points of KSM
	6.3.1 Position of Connection Points
	6.3.2 X2, Serial Interface, Service Input "Release brake"
	6.3.3 X3.1, X3.2 Connection Point Hybrid Cable
	6.3.4 X7, Connection Point MultiMediaCard
	6.3.5 X37, X38, Digital Inputs/Outputs
	6.3.6 Second Connection Point of Equipment Grounding Conductor

	6.4 Connection Points of KMS
	6.4.1 Position of Connection Points
	6.4.2 X2, Serial Interface, Service Input "Release brake"
	6.4.3 X3.1, X3.2, Connection Point Hybrid Cable
	6.4.4 X7, Connection Point MultiMediaCard
	6.4.5 X37, X38, Digital Inputs/Outputs
	6.4.6 X104, Connection for Motor Encoder
	6.4.7 X156, Connection for Motor
	6.4.8 Second Connection Point of Equipment Grounding Conductor


	7 Notes on Project Planning
	7.1 Combining the Individual Components
	7.1.1 Power Supply
	7.1.2 Length of Hybrid Cable
	7.1.3 Electronic Control System KCU
	7.1.4 Motor Blower for KSM
	7.1.5 Evaluation of Motor Encoders at KMS
	7.1.6 Length of Motor Cables and Encoder Cables at KMS
	7.1.7 Operation With Standard Motors

	7.2 Notes on Electrical Project Planning
	7.2.1 SERCOS Address Selector Switches
	7.2.2 Motor Current Limitation
	7.2.3 Motor Temperature
	7.2.4 Switching Frequency

	7.3 Notes on Mechanical Project Planning
	7.3.1 Mounting Space
	7.3.2 Output Shaft
	7.3.3 Bearings and Shaft Load
	7.3.4 Holding Brakes
	7.3.5 Mechanical Attachment of Driving Elements


	8 Identification
	8.1 Scope of Supply
	8.1.1 KCU
	8.1.2 KSM
	8.1.3 KMS

	8.2 Identifying and Checking the Delivered Components
	8.2.1 Type Plate KSM
	8.2.2 Type Plate KMS
	8.2.3 Type Plate KCU


	9 Mounting and Installation
	9.1 Introduction
	9.1.1 Important Notes
	9.1.2 System Overview
	9.1.3 Connection Diagram KCU

	9.2 KSM
	9.2.1 Required Steps to Follow
	9.2.2 Mechanical Interfaces
	9.2.3 Practical Tips
	9.2.4 Electrical Connection

	9.3 KMS
	9.3.1 Required Steps to Follow
	9.3.2 Practical Tips
	9.3.3 Electrical Connection

	9.4 KCU

	10 Accessories
	10.1 Overview
	10.2 HAS01, Basic Accessory
	10.3 HAS02, Strain Relief and Shield Connection
	10.4 HAS03, Control Cabinet Adapter
	10.5 RKB0006, Interface Cable
	10.5.1 Usage

	10.6 RKS0010, Interface Cable

	11 Commissioning, Operation, Diagnoses and Maintenance
	11.1 Notes on Commissioning
	11.1.1 General Information
	11.1.2 Preparation
	11.1.3 How to Proceed

	11.2 Notes on Operation
	11.3 Diagnostic Functions
	11.3.1 Diagnostic Display KSM/KMS
	11.3.2 Electronic Control System KCU
	11.3.3 Diagnostic Messages via Parameters
	11.3.4 Firmware Functions

	11.4 Service Functions / Troubleshooting
	11.4.1 General Information
	11.4.2 Replacement of Fuses F4 and F5
	11.4.3 Deactivating and Dismounting the Drive
	11.4.4 Replacement of KSM or KMS
	11.4.5 Service Function "Release Holding Brake"
	11.4.6 Saving Parameters
	11.4.7 Firmware Update
	11.4.8 MMC

	11.5 Maintenance
	11.5.1 Maintenance of the Motor Component
	11.5.2 Maintenance of the Electronic System of the Drive


	12 Environmental Protection and Disposal
	12.1 Environmental Protection
	12.2 Disposal

	13 Service and Support
	14 Appendix
	14.1 Discharging of Capacitors
	14.1.1 Discharging DC Bus Capacitors
	14.1.2 Discharging Device


	Index
	KSM01.2B-061C-61N-__-



