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POWERDRIVE HDD and HDS About this Documentation

Supplementary documentation 5. The following documentation is not required in its entirety for

project planning.

"Electromagnetic Compatibility (EMC) in Drive and Control Systems"
- Project Planning Manual -
DOK-GENERL-EMV********_PRyx-EN-P

"DIAX04 HVE and HVR 2nd Generation Power Supply Units"
- Applications -
DOK-POWER*-HVE+HVR**G2-Awxx-EN-P

"POWERDRIVE Digital AC Motors MHP"
- Project Planning Manual -
DOK-MOTOR*-MHP********.pRxx-EN-P

"POWERDRIVE Main Spindle Motors ADP"
- Project Planning Manual -
DOK-MOTOR*-ADP********.pRxx-EN-P
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About this Documentation POWERDRIVE HDD and HDS

Changes form previous version:
DOK-POWDRV-HDD+HDS****-PR01-EN-P

Where? What?

Chapter 2 "Important directions for use" =»added

Chapter 3 "Safety Instructions" =»added

Total document | Drive Controller HDS15.2 =»added

Chapter 5 "Calculation of the drive controller losses" »added

Chapter 7 "Connector X1, bus connection" <»added

Chapter 7 "Connector X2, X3, interface to control" =»Note added

Chapter 7 "Connector X4, starting lockout" <»added

Chapter 7 "Connector X5, motor connection" =»added

Chapter 7 "Connector X6, holding brake, motor temperature monitor"
=>over-worked

Chapter 7 Connector order =»changed

Chapter 7 "Controller supply voltage" =»added

Chapter 7 "Operating of CNC controlled halt" =»added

Chapter 7 "Timing sequence at switch on and switch off" »added

Fig. : Changes

Note: The list may be incomplete. The author withholds the right to

make small changes which do not appear in this list.
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1 Introducing the System

1.1 The POWERDRIVE Drive Package

J
i’

_'-_%_-';:Ii* ““[

—
a

3 s
L)

-

a ..: 3 '74_.:

Fa5070p1.tif

Fig. 1-1: Drive system POWERDRIVE with TNC430M

The modular concept of an Rexroth Indramat POWERDRIVE enables a
flexible combination of AC drives to create compact drive packages using
a shared standard supply unit on a TNC 410M, TNC 426M or TNC 430M
Heidenhain control.

The HDD and HDS drive controllers create, together with the MHP and
ADP AC motors, rapid-response drives, suitable as servo and main drives
and capable of being used in such tasks as machine tools, textile, printing
and packaging machines, or in robotics and handling machines.

DOK-POWDRV-HDD*HDS****-PR02-EN-P
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1-2 Introducing the System

POWERDRIVE HDD and HDS

1.2 Individual Components of POWERDRIVE Drives

1.3 Supply Units

Powerdrivedrive
controller

7

Cover

Contact guard

Motor feedback cable to the
control

Motor power
cable

AC motor

PZ5011F1.FH7

Fig. 1-2:  The individual components of the drive

HDD and HDS drive controllers are intended to be connected to an HVE
or HVR supply module. These supply all the needed signal voltages as
well as the power supply for the controllers.

For details on connecting HVE and HVE supply modules, see document
"DOK-POWER*-HVE+HVR**G2-AWxx-EN-P".
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2 Important directions for use

2.1 Appropriate use

Introduction

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

The products may only be used in the manner that is defined as
appropriate. If they are used in an inappropriate manner, then situations
can develop that may lead to property damage or injury to personnel.

Note: Rexroth Indramat, 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 forfeited. The user alone carries all
responsibility of the risks.

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

« Personnel that in any way, shape or form uses our products must first
read and understand the relevant safety instructions and be familiar
with appropriate use.

e If the product takes 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.

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

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

Rexroth
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Areas of use and application

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

Control and monitoring of the motors may require additional sensors and
actors.

Note: The drive controllers may only be used with the accessories
and parts specified in this document. If a component has not
been specifically named, then it may not be either mounted or
connected. The same applies to cables and lines.

Operation is only permitted in the specified configurations and
combinations of components using the software and firmware
as specified in the relevant function descriptions.

Every drive controller has to be programmed before starting it up, making
it possible for the motor to execute the specific functions of an application.

The drive controllers of the ECODRIVEOQ3 family are designed for use in
single or multiple-axis drive and control applications.

To ensure an application-specific use, the drive controllers are available
with differing drive power and different interfaces.

Typical applications of drive controllers belonging to the ECODRIVEOQ3
family are:

¢ handling and mounting systems,

« packaging and foodstuff machines,

e printing and paper processing machines and
¢ machine tools.

The drive controllers may only be operated under the assembly,
installation and ambient conditions as described here (temperature,
system of protection, humidity, EMC requirements, etc.) and in the
position specified.

2.2 Inappropriate use

Using the drive controllers outside of the above-referenced areas of
application or under operating conditions other than described in the
document and the technical data specified is defined as “inappropriate

use".
Drive controllers may not be used if

» they are subject to operating conditions that do not meet the above
specified ambient conditions. This includes, for example, operation
under water, in the case of extreme temperature fluctuations or
extremely high maximum temperatures or if

* Rexroth Indramat has not specifically released them for that intended
purpose. Please note the specifications outlined in the general safety
instructions!

Rexroth
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3 Safety Instructions for Electric Servo Drives and

Controls

3.1 Introduction

Read these instructions before the equipment is used and eliminate the
risk of personal injury or property damage. Follow these safety

instructions at all times.

Do not attempt to install, use or service this equipment without first
reading all documentation provided with the product. Read and
understand these safety instructions and all user documentation of the
equipment prior to working with the equipment at any time. If you do not
have the user documentation for your equipment contact your local
Rexroth Indramat representative to send this documentation immediately
to the person or persons responsible for the safe operation of this

equipment.

If the product is resold, rented or transferred or passed on to others, then
these safety instructions must be delivered with the product.

Inappropriate use of this equipment, failure to
follow the safety instructions in this document
or tampering with the product, including

WARNING disabling of safety devices, may result in
product damage, personal injury, severe
electrical shock or death!

3.2 Explanations

The safety warnings in this documentation describe individual degrees of
hazard seriousness in compliance with ANSI:

Warning symbol with signal
word

Degree of hazard seriousness

The degree of hazard seriousness
describes the consequences resulting from
non-compliance with the safety guidelines.

DANGER

Bodily harm or product damage will occur.

WARNING

Death or severe bodily harm may occur.

CAUTION

Death or severe bodily harm may occur.

Fig. 3-1: Classes of danger with ANSI

DOK-POWDRV-HDD*HDS****-PR0O2-EN-P
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3-2 Safety Instructions for Electric Servo Drives and Controls POWERDRIVE HDD and HDS

3.3 Hazards by inappropriate use

High voltage and high discharge current!
Danger to life, risk of severe electrical shock
and risk of injury!

Dangerous movements! Danger to life and risk
of injury or equipment damage by unintentional
motor movements!

o @)
> >
Z Z
(@) @)
m m
Py, Py

WARNING

High electrical voltage due to wrong
connections! Danger to life, severe electrical
shock and severe bodily injury!

>

WARNING

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

Surface of machine housing could be extremely
hot! Danger of injury! Danger of burns!

O
>
c
d
®)
b4

CAUTION

Risk of injury due to inappropriate handling!
Bodily injury caused by crushing, shearing,
cutting and mechanical shock or improper
handling of pressurized systems!

>

CAUTION

Risk of injury due to inappropriate handling of
batteries!

Rexroth
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Safety Instructions for Electric Servo Drives and Controls 3-3

3.4 General Information

Rexroth Indramat GmbH is not liable for damages resulting from
failure to observe the warnings given in these documentation.

Order operating, maintenance and safety instructions in your language
before starting up the machine. If you find that due to a translation
error you can not completely understand the documentation for your
product, please ask your supplier to clarify.

Proper and correct transport, storage, assembly and installation as
well as care in operation and maintenance are prerequisites for
optimal and safe operation of this equipment.

Trained and qualified personnel in electrical equipment:

Only trained and qualified personnel may work on this equipment or
within its proximity. Personnel are qualified if they have sufficient
knowledge of the assembly, installation and operation of the product
as well as an understanding of all warnings and precautionary
measures noted in these instructions.

Furthermore, they should be trained, instructed and qualified to switch
electrical circuits and equipment on and off, to ground them and to
mark them according to the requirements of safe work practices and
common sense. They must have adequate safety equipment and be
trained in first aid.

Only use spare parts and accessories approved by the manufacturer.

Follow all safety regulations and requirements for the specific
application as practiced in the country of use.

The equipment is designed for installation on commercial machinery.

European countries: see directive 89/392/EEC (machine guideline).

The ambient conditions given in the product documentation must be
observed.

Use only safety features that are clearly and explicitly approved in the
Project Planning manual.

For example, the following areas of use are not allowed: Construction
cranes, Elevators used for people or freight, Devices and vehicles to
transport people, Medical applications, Refinery plants, the transport
of hazardous goods, Radioactive or nuclear applications, Applications
sensitive to high frequency, mining, food processing, Control of
protection equipment (also in a machine).

Start-up is only permitted once it is sure that the machine, in which the
product is installed, complies with the requirements of national safety
regulations and safety specifications of the application.

Operation is only permitted if the national EMC regulations for the
application are met.

The instructions for installation in accordance with EMC requirements
can be found in the INDRAMAT document "EMC in Drive and Control
Systems”.

The machine builder is responsible for compliance with the limiting
values as prescribed in the national regulations and specific EMC
regulations for the application.

European countries: see Directive 89/336/EEC (EMC Guideline).

U.S.A.: See National Electrical Codes (NEC), National Electrical
Manufacturers Association (NEMA), and local building codes. The user of
this equipment must consult the above noted items at all times.

Technical data, connections and operational conditions are specified in
the product documentation and must be followed at all times.

DOK-POWDRV-HDD*HDS****-PR0O2-EN-P
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3-4 safety Instructions for Electric Servo Drives and Controls POWERDRIVE HDD and HDS

3.5 Protection against contact with electrical parts

Note: This section refers to equipment with voltages above 50 Volts.

Making contact with parts conducting voltages above 50 Volts could be
dangerous to personnel and cause an electrical shock. When operating
electrical equipment, it is unavoidable that some parts of the unit conduct
dangerous voltages.

High electrical voltage! Danger to life, severe
electrical shock and severe bodily injury!

O Only those trained and qualified to work with or on
DANGER electrical equipment are permitted to operate,
maintain or repair this equipment.
O Follow general construction and safety regulations
when working on electrical installations.

O Before switching on power the ground wire must be
permanently connected to all electrical units accor-
ding to the connection diagram.

O Do not operate electrical equipment at any time if the
ground wire is not permanently connected, even for
brief measurements or tests.

O Before working with electrical parts with voltage
potentials higher than 50 V, the equipment must be
disconnected from the mains voltage or power
supply.

O The following should be observed with electrical

drives, power supplies, and filter components:
Wait five (5) minutes after switching off power to
allow capacitors to discharge before beginning work.
Measure the voltage on the capacitors before
beginning work to make sure that the equipment is
safe to touch.

O Never touch the electrical connection points of a
component while power is turned on.

O Install the covers and guards provided with the
equipment properly before switching the equipment
on. Prevent contact with live parts at any time.

O A residual-current-operated protective device (r.c.d.)
must not be used on an electric drive! Indirect
contact must be prevented by other means, for
example, by an overcurrent protective device.

O Equipment that is built into machines must be
secured against direct contact. Use appropriate
housings, for example a control cabinet.

European countries: according to EN 50178/1998,

section 5.3.2.3.

U.S.A: See National Electrical Codes (NEC), National
Electrical Manufacturers Association (NEMA) and local
building codes. The user of this equipment must observe
the above noted instructions at all times.

Rexroth
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To be observed with electrical drives, power supplies, and filter

components:

High electrical voltage! High leakage current!

Danger to life, danger of injury and bodily harm

from electrical shock!

DANGER [ Before switching on power for electrical units, all
housings and motors must be permanently grounded
according to the connection diagram. This applies
even for brief tests.

O Leakage current exceeds 3.5 mA. Therefore the
electrical equipment and units must always be firmly
connected to the supply network.

0 Use a copper conductor with at least 10 mm2 cross
section over its entire course for this protective
connection!

O Prior to startups, even for brief tests, always connect

the protective conductor or connect with ground wire.
High voltage levels can occur on the housing that
could lead to severe electrical shock and personal
injury.

European countries: EN 50178/1998, section 5.3.2.1.

USA: See National Electrical Codes (NEC), National
Electrical Manufacturers Association (NEMA), and local
building codes. The user of this equipment must maintain
the above noted instructions at all times.

DOK-POWDRV-HDD*HDS****-PR0O2-EN-P
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3-6 Safety Instructions for Electric Servo Drives and Controls POWERDRIVE HDD and HDS

3.6 Protection by protective low voltage (PELV) against
electrical shock

All connections and terminals with voltages between 5 and 50 Volts on
INDRAMAT products are protective low voltages designed in accordance
with the following standards on contact safety:

* [nternational: IEC 364-4-411.1.5
¢ EU countries: see EN 50178/1998, section 5.2.8.1.

High electrical voltage due to wrong
connections! Danger to life, severe electrical
shock and severe bodily injury!

WARNING O Only equipment, electrical components and cables of
the protective low voltage type (PELV = Protective
Extra Low Voltage) may be connected to all
terminals and clamps with 0 to 50 Volts.

O Only safely isolated voltages and electrical circuits
may be connected. Safe isolation is achieved, for
example, with an isolating transformer, an opto-
electronic coupler or when battery-operated.

3.7 Protection against dangerous movements

Dangerous movements can be caused by faulty control or the connected
motors. These causes are be various such as:

¢ unclean or wrong wiring of cable connections

* inappropriate or wrong operation of equipment

« malfunction of sensors, encoders and monitoring circuits
» defective components

» software errors

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

The monitors in the drive components make faulty operation almost
impossible. Regarding personnel safety, especially the danger of bodily
harm and property damage, this alone should not be relied upon to
ensure complete safety. Until the built-in monitors become active and
effective, it must be assumed in any case that some faulty drive
movements will occur. The extent of these faulty drive movements
depends upon the type of control and the state of operation.

Rexroth
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DANGER

Dangerous movements! Danger to life and risk
of injury or equipment damage!

O

Personnel protection must be secured for the above
listed reason by means of superordinate monitors or
measures.

These are instituted in accordance with the specific
situation of the facilty and a danger and fault
analysis conducted by the manufacturer of the
facility. All the safety regulations that apply to this
facility are included therein. By switching off,
circumventing or if safety devices have simply not
been activated, then random machine movements or
other types of faults can occur.

Avoiding accidents, injury or property damage:

O

Keep free and clear of the machine’s range of
motion and moving parts. Prevent people from
accidentally entering the machine’s range of
movement:

- use protective fences

- use protective railings

- install protective coverings

- install light curtains or light barriers

Fences must be strong enough to withstand
maximum possible momentum.

Mount the emergency stop switch (E-stop) in the
immediate reach of the operator. Verify that the
emergency stop works before startup. Don’t operate
the machine if the emergency stop is not working.
Isolate the drive power connection by means of an
emergency stop circuit or use a start-inhibit system
to prevent unintentional start-up.

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

Secure vertical axes against falling or slipping after
switching off the motor power by, for example:

- Mechanically securing the vertical axes

- Adding an external brake / clamping mechanism

- Balancing and thus compensating for the vertical
axes mass and the gravitational force

The standard equipment motor brake or an external
brake controlled directly by the servo drive are not
sufficient to guarantee the safety of personnel!

DOK-POWDRV-HDD*HDS****-PR0O2-EN-P
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3-8 safety Instructions for Electric Servo Drives and Controls POWERDRIVE HDD and HDS

Disconnect electrical power to the equipment using a
master switch and secure the switch against
reconnection for:

- maintenance and repair work
- cleaning of equipment
- long periods of discontinued equipment use

Avoid operating high-frequency, remote control and
radio equipment near electronics circuits and supply
leads. If use of such equipment cannot be avoided,
verify the system and the plant for possible
malfunctions at all possible positions of normal use
before the first start-up. If necessary, perform a
special electromagnetic compatibility (EMC) test on
the plant.

3.8 Protection against magnetic and electromagnetic fields
during operations and mounting

Magnetic and electromagnetic fields generated by current-carrying
conductors and permanent magnets in motors represent a serious health
hazard 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 electrical equipment!
WARNING O Persons with pacemakers, metal implants and

hearing aids are not permitted to enter following
areas:

- Areas in which electrical equipment and parts are
mounted, being operated or started up.

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

If it is necessary for a person with a pacemaker to
enter such an area, then a physician must be con-
sulted prior to doing so. Pacemaker, that are already
implanted or will be implanted in the future, have a
considerable deviation in their resistance to
interference. Due to the unpredictable behavior there
are no rules with general validity.

Persons with hearing aids, metal implants or metal
pieces must consult a doctor before they enter the
areas described above. Otherwise health hazards
will occur.

Rexroth
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3.9 Protection against contact with hot parts

Housing surfaces could be extremely hot!
Danger of injury! Danger of burns!

O

CAUTION
g

O

Do not touch surfaces near the source of heat!
Danger of burns!

Wait ten (10) minutes before you access any hot
unit. Allow the unit to cool down.

Do not touch hot parts of the equipment, such as
housings, heatsinks or resistors. Danger of burns!

3.10 Protection during handling and installation

Under certain conditions unappropriate handling and installation of parts
and components may cause injuries.

Risk of injury through incorrect handling!
Bodily harm caused by crushing, shearing,
cutting and mechanical shock!

CAUTION U

O
g

Observe general instructions and safety regulations
during handling installation.

Use only appropriate lifting or moving equipment.
Take precautions to avoid pinching and crushing.

Use only appropriate tools. If specified by the product
documentation, special tools must be used.

Use lifting devices and tools correctly and safely.

Wear appropriate protective clothing, e.g. safety
glasses, safety shoes and safety gloves.

Never stay under suspended loads.

Clean up liquids from the floor immediately to
prevent personnel from slipping.

DOK-POWDRV-HDD*HDS****-PR0O2-EN-P
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3-10 safety Instructions for Electric Servo Drives and Controls POWERDRIVE HDD and HDS

3.11 Battery safety

Batteries contain reactive chemicals in a solid housing. Inappropriate
handling may result in injuries or equipment damage.

Risk of injury through incorrect handling!

O Do not attempt to reactivate discharged batteries by
heating or other methods (danger of explosion and

CAUTION corrosion). _

Never charge batteries (danger from leakage and
explosion).

O Never throw batteries into a fire.

00 Do not dismantle batteries.

O Handle with care. Incorrect extraction or installation
of a battery can damage equipment.

Note: Environmental protection and disposall! The batteries

contained in the product should be considered as hazardous
material for land, air and sea transport in the sense of the legal
requirements (danger of explosion). Dispose batteries
separately from other refuse. Observe the legal requirements
given in the country of installation.

3.12 Protection against pressurized Systems

Certain Motors (ADS, ADM, 1MB etc.) and drives, corresponding to the
information in the Project Planning manual, must be provided with and
remain under a forced load such as compressed air, hydraulic oil, cooling
fluid or coolant. In these cases, improper handling of the supply of the
pressurized systems or connections of the fluid or air under pressure can
lead to injuries or accidents.

Danger of injury when pressurized systems are
handled by untrained personnel!

O Do not attempt to disassemble, to open or to cut a

CAUTION pressurized system.

O Observe the operation restrictions of the respective
manufacturer.

O Before the disassembly of pressurized systems,
lower pressure and drain off the fluid or gas.

O Use suitable protective clothing (for example
protective eyewear, safety shoes and gloves)

0O Remove any fluid that has leaked out onto the floor
immediately.

Note:

Environmental protection and disposal! The fluids used in the
operation of the pressurized system equipment is not
environmentally compatible. Fluid that is damaging to the
environment must be disposed of separate from normal waste.
Observe the national specifications of the country of
installation.

Rexroth
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4 HDD / HDS Drive Controllers

4.1 Drive Controller Type Codes

Example: |H|D|D|1]2]. 2]- W0]4]0|N
1. Product group
11 HDD...... = HDD
HDS...... = HDS
2. Series Powerdrive
21 12... =12
13 (HDS only). . .. .. =13
14 (HDS only). . .. .. =14
15 (HDS only). . .. .. =15
3. Version
31 2. =2
4. Cooling
4.1 Air, internal (with built-in blower) = W
5. Current
51 40A....... ... . . ... =040
T5A . . . =075
100A . ... . =100
200A. ... =200
300A .. ... =300
6. Other versions
6.1 none....... ... ... .. . =N
TI02111.th7
Fig. 4-1: HDD / HDS type codes
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4-2 HDD / HDS Drive Controllers

POWERDRIVE HDD and HDS

An Overview of Technical Data

nominal data

above sea level

Designation Symbol Unit | HDD12.2- | HDS12.2- | HDS13.2- | HDS13.2- | HDS14.2- | HDS15.2-
WO040N WO040N WO75N W100N W200N W300N
Current type ltyp A 40 40 75 100 200 300
(Peak value) 40 40 75 100 200 300
Peak current lpeak A per axis
(rms value) 28.3 28.3 53 70.7 141.4 2121
(Peak value) 15 20 40 50 120 175
Continuous current | A or axi
4kHz¥) cont peraxis
(rms value) 10.6 14.2 28.3 35.4 84.9 123.7
] 95
Power loss with lcont | Py w ) 125 220 280 800 1200
per axis
Weight M kg 8 7,5 11 11 19 25
Power consumption
for signal processing | Paav W 40 20 20 20 20 20
from 24V source
Fig. 4-2:  An overview of technical data
*) Cycle frequency of power section
Conditions of Use
allowed ambient temperature range with o
nominal data ¢ 510 +45
maximum allowable ambient °oc 55
temperature with reduced nominal data
Storage and transport temperature °C -30 to +85
Installation elevation without derated m max. 1000

Insulation class

C as per DIN VDE 0110

Protection category

IP 10 per DIN 40 050

Fig. 4-3:

Technical data - HDD and HDS

Rexroth
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Planning the Control Cabinet 5-1

5 Planning the

Control Cabinet

5.1 Ambient Conditions and Installation Elevation

Nominal data

Exceeding nominal data

The specified nhominal data for the controllers apply to
« ambient temperatures of +5°to +45° C
« installation elevations of 0 to 1000 m above sea level

If the controllers are to be used above the specified range, then the "Load
factor" must be taken into consideration. This reduces the power data.

O In such cases, check whether the power data is sufficient for your
application. To determine the load factors, use Fig. 3-1. Values that
exceed those specified for temperature or installation elevation are not
allowed!

Damage to units and loss of guarantee!

Controllers used outside of specified conditions can be
damaged as a result. Doing so also means that the
user forfeits the guarantee.

WARNING O Therefore, comply with the following instructions!

Load capacity
dependent on
installation elevation of

1000 meters

Load capacity dependent on
ambient temperature

>
s
H

N

N

[EnY
©
(o]

S~—

Load factor f
o
[ed

Load factor fy
o
)

06 40 45 50 55 0 1000 2000 3000 4000 5000

Ambient temperature in °C — Installation elevation in meters above sea —»
DGO005F1.FH7

Fig. 5-1: Load factors as dependent on ambient temperature and installation
elevation

If either the ambient temperature or the installation elevation lie above

nominal data:

O Multiply the nominal data specified in the technical data by the load
factor determined.

O Ensure that the reduced nominal data are not exceeded by your
application.

If both the ambient temperature and the installation lie above the nominal

data:

O Multiply the determined load factors fT and fH .

O Multiply the value determined above by the nominal data specified in
the technical data overview for controllers.

0 Make sure that the reduced nominal data are not exceeded by your
application.

DOK-POWDRV-HDD*HDS****-PR0O2-EN-P
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5-2 Planning the Control Cabinet POWERDRIVE HDD and HDS

Protection category

The controller meets the demands as set forward for protection category
IP10 as per EN 60 529, ed. 10.91 (DIN VDE 0470-1).

It has been designed to be mounted into a control cabinet or closed
housing (as per DIN VDE 0160, ed. 05.88 section 5.5.1.3 and 6.5.1.3).

Note: When building the control cabinet make sure that you comply
with all safety guidelines respective contact protection (for
industrial equipment see, e.g., EN 60204 / DIN VDE 0113,
section 1).

5.2 Using Coolers in the Control Cabinet

Avoid dripping or spraying water

The controller may only be operated without a reduction of rated data up
to an ambient temperature of 45°C. This means that it might be
necessary to use a cooler.

Damage to controller is possible.
Operating safety of machine is endangered.
O Note the following instructions.

CAUTION

Due to the very principle of a cooler, condense water develops. Note the
following:

« Always arrange the coolers so that any forming condense water does
not drip onto electronic equipment within the control cabinet.

« Place the coolers so that the blower of the cooler does not spray any
condense water that might collect onto electronic equipment.

correct incorrect

Cooling system Cooling system

warm cold Wy | warm cold
: | P
Y | [
M |
6|
Air duct |
electronic |
equipment
M |
U
Cabinet | Cabinet
Eb0001f1.th7

Fig. 5-2:  Arranging coolers on the control cabinet

Rexroth
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Planning the Control Cabinet 5-3

Avoiding condensation

correct

Cabinet

Air inlet

\ Air
duct
Cooling
system
1
[\ electronic
equipment
£
[
A

Cooling
system

incorrect

Cabinet

Air inlet

Air outlet

Eb0002f1.fh7

Fig. 5-3:

Set coolers to a temperature setting of 40° C and no lower!

Arranging coolers on the front of the control cabinets

Coolers with self-adjusting temperature must be set so that the inside
cabinet temperature is not cooler that of the outside. Set temperature

limit to 40° C!

Only use well-sealed cabinets to avoid condensation caused by warm-
humid outside air entering the cabinet.

If the control cabinet must be operated with doors open (during
startups, servicing, etc.), then make sure that after the doors are
closed the controller is at no time cooler than the air in the cabinet.
Condensation could form in this case. It is, therefore, necessary to run
the cooler even when the machine is off until the temperature inside
the cabinet and that of the installed units is the same.

DOK-POWDRV-HDD*HDS****-PR0O2-EN-P
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5-4 Planning the Control Cabinet POWERDRIVE HDD and HDS

5.3 Dimensional Sheets

Use the mounting tracks with type designation SUP-MO01-HD (part
number: 271274) to mount the drive controller in the cabinet. The tracks
only come in a length of 750 mm and need to be shortened to the

required length at the time of mounting.

The mounting tracks are themselves mounted by screwing them onto the
mounting panel. It suffices to screw every other screw into place to have

the track firmly in place.
The same set of holes can be used to mount the control (without track).

Damage to unit from incorrect mounting orientation

Danger of overheating

O The machines may only be operated in one of the
mounting orientations specified.

CAUTION
]
/ |
< [ --ED-- --&D--
14 x 50 =700 mm
750+/-1 mm
I )
| g S ——
25+/-0.2 m 50+/-0.2mm . 12+4/-0.1 mm
£
S
—
2 | £
& £
3 / S ik
L | Ll S £
S G g i 2
N = =]
* 1 T * 4
E -
£ . 12 mm
X o] 3+/-0.15 mm
o)
MB5017F1.FHY

Fig. 5-4: Mounting tracks
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——————————————— i rail mount
(part of SUP-M01-HD)
= 325 S —_— 5
1 [
) m _
@
I % =, =+ =, =
o
EE> drive disable
7x1,5mm?
o = PWM-
. o interface
3 = LED
7 motor temperature
monitor, brake control
D 7x1,5mm?
motor connection
. 4x4mm?2
@ .
o bus connection
]
. o > I.—A—_ i “-——DC bus connection
c —J
° g g/‘ E e T
/ = B
& A B
L = 8
238 % 9 screw semi flat head.M5x16(every other longhole)
I part of SUP-M01-HD
_________________ &
Mb5035f1.fh7
Fig. 5-5 Dimensional sheet for HDD12.2
_____________ —‘_ rail mount
o : / (part of SUP-M01-HD)
35 &
i F - N
I @F 5, = =, =2
o
drive disable
-E 'E,/_ 7x1,5mm?2
PWM-
o interface
- 8 e LED
s : motor temperature
monitor, brake control
,7x1,5mm?
motor connection
4x4mm?2
* ® bus connection
DC bus-connection
°° e
2 —
o o "g’ = =
[I=] ° ..
£ ® ®
- S8
238 2o crew semi flat head.M5x16(every other longhole)
E8&  part of SUP-MO1-HD
_____________ 45
Mb5037f1.th7
Fig. 5-6 Dimensional sheet for HDS12.2
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5-6 Planning the Control Cabinet POWERDRIVE HDD and HDS

—————————————— “ rail mount
—'— - /i | [t | et |
‘ OB’ q ° D - eg— d ° D
o)
drive disable
.E E/ 7x1,5mm?2
PWM-interface
@ b
g 8 : .’:/—LED
°'E\ motor temperature
N monitor,
° il break control
7x1,5mm?2
o @
] ) — bus connection
© o > - DC bus
JNE é 5 = connection
. Z ] —= |
[=] o o
Y/ : Bld J
55 o -
-’é 8 screw semi-flat head M5x16 (every other longhole)
238 j 8 part of SUP-M01-HD
4]
______________ Mb5036fL.fh7
Fig. 5-7: Dimensional sheet for HDS13.2
_____________ rail mount
art of SUP-M01-HD
n 325 s ® : 150
1 -
‘ ] ° °
[e]
° ° drive disable
L— 7x1,5mm?

’ E_ PWM-
E’T interface

LED
3.
I>— motor temperature
/]

monitor, brake control

| 7x1,5mm?

— bus connection
— DC bus-connection

560
O
@
198
1685 *°
-]

\

mind. 100

screw semi flat head.M5x16(every other longhole)
part of SUP-M01-HD

space for mounting

|<-

Mb5038f1.fh7

Fig. 5-8: Dimensional sheet for HDS14.2
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POWERDRIVE HDD and HDS Planning the Control Cabinet 5-7

iiiiiiiiiiii rail mount
1 (part of SUP-MO01-HD)
325 2 200
=0
- . drive disable
@/ 7x1.5gmm
— s
interface
I = | E
- L /LED
@\ motor temperature
——monitor, brake control
. =] 7x1,5mm2
l —
- : - u — bus connection
= 1, H s DC bus-
A 1) [0 i [T/ connection
° = = = =
¥ Y|
: Sné'/\ § i %g W
= =1 > [ I |
© £ v =
M o E 8 )
— 1 oo -
—E
c =
2 £ |
S screw semi flat head.M5x16(every other longhole)
iiiiiiiiiiii J & part of SUP-M01-HD

Mb5055f1.th7

Fig. 5-9: Dimensional sheet for HDS15.2

5.4 Calculation of the drive controller losses

The power loss of a drive system radiated to the control cabinet is
calculated from the sum of the losses of the supply unit, the losses of the
series switching device, and the losses of each drive controller.

Please observe the documentation "DOK-POWER*-HVE+HVR**G2-
AWxx-EN-P" when determining the losses of the supply unit and those of
the series switching devices.

The power loss of a drive controller is composed of

« the losses for the control unit (see section 4-2: "An Overview of
Technical Data")

« the basic losses of the power section
« the current-related losses of the power section.

The power loss of the power section is calculated using the mean
continuous current of the controller on the basis of the following diagrams.

Rexroth
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power loss HDD12.2-WO040N-...

200 ~
190

190 ‘ 190

180

—>1 2 Axes 8kHz

170

160

- |

2 Axes 4kHz

150

Pl e

140

130

120

110 -

100 -

— 95] 1 Axis 8kHz 95

power stage losses [W]

N |1 1 Axis 4kHz

50 i~

125 -

2,8 3,5

6 7 8 9 10 11 12 13 14 15
4,2 4,9 57 6,4 7,1 7,8 8,5 9,2 9,9 10,6

continous current [A]

Fig. 5-10:

Power loss HDD12.2W040N-...

power loss HDS12.2-W040N-...

[
a
o

4kHz == = 8kHz

[
N
o

[
w
o

125

[
N
o

125

[N
=
o

[
o
o

\

® O
o o

70 -

60 =

power stage losses [W]

50 -

40 >

25
%0 77%

20

10

b o 1 2 3 4 5 6 7
ki 00 07 14 21 28 35 42 49

8 9 10 11 12 13 14 15 16 17 18 19 20
57 6,4 7,1 7,8 8,5 9,2 9,9 106 11,3 12,0 12,7 134 141
continous current [A]

Fig. 5-11:

Power loss HDS12.2W040N-
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240

power loss HDS13.2-W075N-...

I
4KHZ === = 8kHz

220

220

200

220

180

160

140

120

\

100

\

power stage losses [W]

80

60

40

20

b o 5
letf 0,0 3,5

10
7,1

15
10,6

20
14,1

continous current [A]

25
17,7

30
21,2

35
24,7

40
28,3

Fig. 5-12:  Power loss HDS13.2WO075N-...

300

power loss HDS13.2-W100N-...

4KHZ === = 8kHz

280

280

260

280

240

220

200
180

\

160

140

120

power stage losses [W]
\

100 ~

80 *

60 2
L—"

left 0,0

3,5

10
7,1

15
10,6

20
14,1

25
17,7

30
21,2

35
24,7

40
28,3

45
31,8

50
35,4

continous current [A]

Fig. 5-13:

Power loss HDS13.2W0100N-...
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5-10 Planning the Control Cabinet POWERDRIVE HDD and HDS

power loss HDS14.2-W200N-...

850 .
J 4kHz — = 8kHz 800
800 1

(o2}
o
o
\

power stage losses [W]

w
o
o
\

.
=
=
- //

-
/
200
120 L _—

0 5 10 15 20 25 30 3 4 45 50 55 60 65 70 75 8 8 90 95 100 105 110 115 120
leff 00 35 71 106 141 17,7 21,2 24,7 283 31,8 354 389 424 460 495 53,0 56,6 60,1 63,6 67,2 70,7 742 77,8 81,3 849

continous current [A]

Fig. 5-14: Power loss HDS14.2W0200N-...

power loss HDS15.2-W300N-...

1300
1250 4 4kHz = = 8kHz } ‘ 1200
1200 1200
1150 —
1100 ~t
1050
1000 1
950 L
900 —
850
800 =
750 ~
700 —
650 < 1
600 2 L1
550 - i
500
450
400
350
300 1175
250
200 o
150
100

\

power stage losses [W]

\
\
\

AN
\

\

\}

\}

ka 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170
lett 0,0 71 14,1 21,2 28,3 354 42,4 495 56,6 63,6 70,7 77,8 84,9 91,9 99,0 106,1 113,1 120,2

continous current [A]

Fig. 5-15: Power loss HDS15.2W0300N-...
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Planning the Control Cabinet 5-11

Example calculation for a 4-axis drive system.

1. Drive HDS14.2-W200N-HS32
(Spindle)

2. Drive  HDS13.2-W100N-HS30

3. Drive HDD12.2-W040N-HD12

Total drive controller losses

Total losses from supply-units

Power to be dissipated by the control cabinet

continuous current 53A rms

20W
Drive stage power loss (4kHz) 545W

Controller power loss

Total 1 565.0W
continuous current 30Apk
Controller power loss 20W

Drive stage power loss (4kHz) 188W

Total 2 208.0W

Axis1  continuous current  6Apk
Axis 2  continuous current  3Apk
Controller power loss 40W
Loss Axis 1 (4kHz) 53W
Loss Axis 2 (4kHz) 39W
Total 3 132w
905.0W

950w

1871.6W

These power losses must be dissipated either via the metal structure of
the cabinet itself or by means of a built in cooling system.
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Notes
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POWERDRIVE HDD and HDS Connecting Leads 6-1

6 Connecting Leads

Conductor arrangement  « Maintain a clearance of at least 100 mm between power cables and
control or signal cables (e.g., feedback cables) or

» break the cable channel down with metallic divisions (see picture).

Metal cable duct

Plastic cable duct

>100 mm

MB5008F1.FH7

Fig. 6-1: Cable channel variations

« Do not route control or signal cables near high-frequency equipment,
magnetic fields (transformers, chokes and so on) or high-voltage lines.

Line lengths « Maximum motor cable length: 75 meters
«  Maximum feedback cable connection length: 75 meters

Error in the control of motors or movable parts
Mechanical injuries
0 Clamping points or couplings reduce the maximum

line lengths. Note the following information!
CAUTION

The line lengths specified apply to:

« direct connections between drive controllers and motors
« standard Rexroth Indramat cables and

« ambient temperatures of < 40° C as per EN 60 204

Rexroth
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6-2 Connecting Leads POWERDRIVE HDD and HDS

6.1 Eliminating Interference Sources within the Control
Cabinet

To maintain the limits set forth for class B (radio interference suppression
level N) in accordance with DIN VDE 0470-1, edition dated 11/92 and
table 1 as per DIN EN 55014, edition 12/93 at the machine (especially for
operation within residential and light industrial areas), the following
applies:

* Route motor power cables shielded or use shielded motor power
cables.
* Use the shield attachment on the controllers.

« Use a suitable interference suppression filter in the mains supply leads
of the machine or plant and make sure it is properly mounted and
operated.

If inductive loads (e.g., chokes, contactors or relays) are applied per each
contact or semi-conductor, then these loads must be interference
suppressed:

* Use free-wheeling diodes with three-phase operations.

« Use contactor-type related RC interference suppression circuit with
a.c. operations.

¢ Mount the suppression devices in direct proximity to the inductance
(e.g., contactor coil). The suppression effect could otherwise be
significantly decreased.

« Do not use varistors as suppressor circuits.

If high-frequency devices are used (e.g., components of eloxidating
devices), then

* mount these outside the cabinet separately and wire them accordingly
(possibly a separate cabinet if conditions should call for this).

Note: For details, see the project planning manual "Electromagnetic
Compatibilty (EMC) in AC  Drives", doc. type
DOK-GENERL-EMC##*******.PRxx-EN-P.

Only the manufacturer of the machine can check whether the EMC limits
are being maintained or not.
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7 Planning the

Electrical Connections

7.1 General Information

General notes

The electrostatic loads of persons and/or tools could damage either drive
controllers or PCBs when discharging. Therefore, please note the
following:

Error in controlling motors and moving parts!

Electrostatic loads endanger electronic equipment and
their operating safety.

O Bodies coming into contact with components and

CAUTION PCBs must be discharged by grounding!

These bodies can be:

¢ the soldering iron used for soldering

« the human body (grounded by touching a conductive, grounded object)
e parts and tools (placed on a conductive surface)

Endangered parts may only be stored or transported in conductive
packaging.

Note: The diagrams of Rexroth Indramat should only be used by a
Machine Manufacturer to create terminal diagrams for a
facility. When wiring a facility, an End user should only use the
diagrams of the Machine Manufacturer.

* Route signal lines separately from load lines to avoid interference.

¢ Conduct analog signals (e.g., command/actual values) via shielded
leads.

e Mains, DC bus and power lines should not be connected to low
voltages or come into contact with them.

« When carrying out any high voltage or external voltage testing of the
machine all signal and power connections to the drive components
must be removed. This protects the electronic components (allowed
as per EN 60204-1). Rexroth Indramat drive components are high-
voltage and insulation tested as per EN 50178.

Potential damage of the controller device by
connecting and disconnecting the connections
with mains power on!
CAUTION O Do not connect and disconnect connections if the
mains power IS on

DOK-POWDRV-HDD*HDS****-PR0O2-EN-P
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7.2 Connecting the Basic Unit

Overview

X4 - Drive lock controls
l‘/ - Acknowledge drive lock

X3
/@ Flat-ribbon cable connec-
tion to control
Xomel—
Status display
Warning and
H1 error messages
X6 / J
/ @ Motor monitor connection
2 Motor brake connection
DC +24V connection from

outside for brake control

integrated bus (§
connection to
adjacent unit

® integrated bus connection
to adjacent unit
(=] O]
Al D]
® DC bus connection to
adjacent unit

ground
connection
to supply unit

®) Ground connection to
motor

7o) @ A.C. connection of the motor
g} power cable

XS1 Motor cable shield
FA5072F1.FH7

Fig. 7-1: Front view with connection designations of basic unit

For explanations on points @ to @ see the following pages.
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POWERDRIVE HDD and HDS
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Fig. 7-2:
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POWERDRIVE HDD and HDS

Planning the Electrical Connections 7-5

X1, Connector for integrated bus connections from the neighboring unit

Illustration

Design

® Connector X1, Bus
connection

Technical description of connector

J L

Ap5336f1.FH7

Fig. 7-4: Connector X1

Type No. of pins Design
FBK connector 30 Connector at the unit
FBK bushing 30 Bushing at the FBK
Fig. 7-5: Design

The control electronics of the drive controller receive their power via
connector X1. The connection starts at the supply unit and runs to the
drive controller with the help of the flat-ribbon cable integrated into the
units. Maximum length here also equals one meter (if extensions are
used)!

Note: This is an internal connection between the supply unit and the
drive controller.

X2,X3, Interface to control

Illustration

Design

® connector X2, X3
Interface to control

Technical description of connector

Ap5352f1.FH7

Fig. 7-6: Connector X2, X3

Type No. of pins Design
FBK connector 20 Connector at the unit
FBK bushing 20 Bushing at the FBK

Fig. 7-7: Design

The signal exchange of the control with the drive control uses plug-in
connector X2 or X3. Only one connector per machine axis may be
occupied.

An error message is generated if both connectors of an axis are
occupied.

The machine parameters of the control are used to allocate a controller
axis to the feedback unit of a motor.

The arrangement of the controller axis must be so that the flat-ribbon
cable connections are as short as possible (direct arrangement at the
control).

DOK-POWDRV-HDD*HDS****-PR0O2-EN-P
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7-6 Planning the Electrical Connections POWERDRIVE HDD and HDS

X4, Starting lockout

Illustration

Design

Connection cross section

Connector X4,
starting lockout

Starting lockout, relay+,
ASQ, ASQ

Note: The ribbon cable is supplied with the Heidenhein system.

Technical description of connector

=
1™
|:|w
|:|-l>
o
1o
I~

Ap5332f1.FH7

Fig. 7-8: Connector X4

Type No. of pins Design

Screw-type terminal 11 Pins at the unit

Fig. 7-9: Design

Cross section Cross section Cross section
single wire multi core wire in AWG
[mm?] [mm?] gauge no.:
0,14-1,5 0,14-1,5 28 -16

Fig. 7-10: Connection cross section

relay suEpIy 1424V
internal PS_'_

HWP@ relay+

4

APS5189F1.FH7

Fig. 7-11:  Connector assignment X4

The starting lockout is a safety mechanism to secure against
unintentional startups of the connected motor in the event an error. It
serves to securely switch off separate working areas within a machine or
plant.

Note: A starting lockout does not bring moving devices to a
standstill.

Rexroth
@ Indramat
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POWERDRIVE HDD and HDS

Planning the Electrical Connections 7-7

+24V, 0V, Relay+:

* Relay+: control input for relay coil
* Voltage: DC20to 30V
* Power: 15W

To release the drive, the drive lockout release at relay + must be supplied
with 24V. This voltage is at X4 pinl. If this internal voltage source is used,
then X4 pin2 does not have to be connected. If an external 24V is the
voltage source, then it must be connected to X4 pin3 relay+ and X4 pin2
ov.

ASQ, ASQ:

Potential-free feedback contact which acknowledges the actuating of the
starting lockout to an external control.

Braking capacity: DC 24 V, 1 A (maximum = duration)

The actuation of the relay of the starting lockout in the drive controller is
confirmed by the closing of the potential-free feedback contact (output
ASQ - ASQ) to the external control.

X5, Motor and DC bus connection

Illustration

Technical description of connector

[
[
[
[ aH

gV | ev| TV

Ap5335f1.FH7

Fig. 7-12: Connector X5 HDS12, HDD12

e ee

Ap5337f1.FH7

Fig. 7-13: Connector X5 HDS13, HDS14

= E_H
A1 A2 A3

ORRORRO,

S |®

Ap5338f1.FH7

Fig. 7-14: Connector X5 HDS15

DOK-POWDRV-HDD*HDS****-PR0O2-EN-P
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7-8 Planning the Electrical Connections POWERDRIVE HDD and HDS

Design

Type No. of pins Design
Screw-type terminal 4 Bushing on connector
Fig. 7-15: Design
Connection cross section Cross section | Cross section Cross section
single wire multi core wire in AWG
[mm?2] [mm?] gauge no.:
HDD12, HDS12 0,2-4 0,2-4 24-10
HDS13 2,5-10 4-16 12-4
HDS14 2,5-16 2,5-35 12-2
HDS15 16-50 16-50 6-0
Fig. 7-16: Connection cross section:
Tightening torque DC bus Motor connection
HDD12, HDS12 3 Nm 0,5-0,6 Nm
HDS13 3 Nm 2 Nm
HDS14 3 Nm 4 Nm
HDS15 3 Nm 6 Nm

Fig. 7-17: Tightening torque

@+3®+® Motor power cable  Rexroth Indramat motor power cables should be used to connect drive
connections  controller and motor.

Inside an Rexroth Indramat motor power cable there are

« three supply lines for the motor power connection and

« one line for the ground conductor connection

« aseparately shielded pair of lines for the motor temperature monitor
« aseparately shielded pair of lines for the motor holding brake

« and a complete shield mounted to the shield attachment.

The motor power cable is available as a standard cable from Rexroth
Indramat. The cable can also be made of four twisted individual supply
lines (3 phases, 1 grounded conductor) with a separately conducted,
shielded supply line for temperature monitoring and the brake connection.

For supplementary technical information on connections and diameters,
see the relevant motor description.

Cable lengths  Maximum cable lengths equal 75 meters if Rexroth Indramat cables are
used.

® DCbus connection  Adjacent drive controllers are generally connected via the litz wires
(shipped with the drive).

If it should not be possible to use these connecting litz wires, then
establish the connection with twisted supply lines that are as short as
possible (maximum length of one meter, maximum diameter 16 mmz2).

Rexroth
® /ndramat DOK-POWDRV-HDD*HDS***-PR02-EN-P
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Planning the Electrical Connections 7-9

X6, motor temperature monitoring and Holding brake

Illustration

Design

Connection cross section

Technical description of connector

=

]~

]
&

o

]jo

I~

Ap5332f1.FH7

Fig. 7-18: Connector X6

Type

No. of pins Design

Screw-type terminal 7

Pins at the unit

Fig. 7-19: Design

Cross section

Cross section Cross section

single wire multi core wire in AWG
[mm?] [mm?] gauge no.:
0,14-1,5 0,14-1,5 28-16

Fig. 7-20: Connection cross section

Dangerous movements! Persons at risk by
falling or dropping axles!

U
DANGER

The serially delivered motor holding brake or any
external motor holding brake activated by the drive
controller by itself does not provide adequate
personal protection!

Personal protection must be ensured by primary
failsafe measures:

The dangerous zone must be blocked off by a
safety fence or safety grates.

After the motor is switched off, vertical axles must
be additionally protected from falling or dropping,
e.g. as follows:

- by mechanically locking the vertical axle,

- by an external braking, catching or clamping unit,

- by adequately counterbalancing the weight of the load.

DOK-POWDRV-HDD*HDS****-PR0O2-EN-P
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7-10 Planning the Electrical Connections POWERDRIVE HDD and HDS

@ cConnector X6, holding
brake, motor temperature
monitor

The drive controller controls the motor holding brake. As long as this
function is not available from the control manufacturer it is necessary to
use an external device. In this case, connect the external brake voltage
directly to the brake connections BR+ and BR- which are on the motor
and switch these using an external circuit.

NCl

sﬁ%lld 4—(:::::::,:::!::::: Soofotittip OVea | 24v
attachment for ‘ -
motor cable ‘ 24VExt ~
I I Nl N N
I < ol o DT wl ol wl =
NG
. holding PTC
I brake X
: Y e

AP5349F1.FH7

Fig. 7-21: Motor cable, holding brake and temperature monitor connections for
MHP motors

NCl

| ‘
sﬁ%lld 4—(:::::::,:::!::::: Soofotittip OVea | 24v
attachment for ‘ -
motor cable ‘ 24VExt ~
FTR R R R R R AT T T T T
I < ol o DT wl ol wl =
NG
. holding NTC
I brake X
: Y e

AP5350F1.FH7

Fig. 7-22:  Motor cable, holding brake and temperature monitor connections for
ADP motors

Rexroth
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POWERDRIVE HDD and HDS

Planning the Electrical Connections 7-11

XS1, shield attachment
@ Connector XS1, shield

Note: When using ADP motors the temperature sensor cable can
not be connected to X6. Instead a 750R resistor should be
connected between X6.1 and X6.2.

With ADP motors the temperature signal transmitted via the
motor cable is only used in the controller.

Note: If a motor holding brake is used, then it is necessary to
connect an external 24V three-phase voltage source.

The current consumption of the holding brake is listed in the project
planning manual of AC motors.

Note: The internal brake control switch can only supply 2A
maximum.

The AC motor holding brake is not a working brake. It wears down after
about 20,000 motor revolutions against the closed brake.

Note: To release a holding brake in an MHP AC servo motor, apply
the DC +24V +/- 10 % directly to the motor. The voltage to
release the brake must either applied to X6/3 (+24V) and X6/6
(OV) or directly to the motor. It must be ensured that the brake
will release even if longer motor power cables are used
(voltage drop with long motor power cables can be
compensated by increasing supply voltage (up to DC +26.5V)
and/or with a regulated voltage supply at X6/3 and X6/6).

for motor cable

The entire motor cable shield is placed on shield bracket XS1 using the
supplied clips. The cable diameter is matched by selecting an appropriate
clip bracket on the mounting panel. The output direction of the cable can
be either vertical or horizontal and this can be selected and set by moving
the mounting panel as needed.

DOK-POWDRV-HDD*HDS****-PR0O2-EN-P
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7-12 Planning the Electrical Connections POWERDRIVE HDD and HDS

Ground connections to the supply module
HDD and HDS drive controllers are equipped with two ground
connections (earthing) to the supply module, namely,

¢ on the back wall of the unit and the mounting rails as well as
 the front of the grounding clip (see illustration)

@® grounding clip

Grounding clip |E |:|:|

5

I APS5153F1.FH7

Fig. 7-23:  Controller ground connections

See also section 10-1: "Mounting the Drive Controller " for supplementary
information.

Controller voltage supply
When using the POWERDRIVE systems the controller voltage must be
supplied via an intermediate module UV 101 B from Heidenhain.

uv 101 B
X31 |uz+ uz-
L+
DC bus - mains
POWERDRIVE connection
see Heidenhain
L-
AP5353F1.FH7
Fig. 7-24: UV 101 B
Rexroth
DOK-POWDRV-HDD*HDS****-PR02-EN-P
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POWERDRIVE HDD and HDS Planning the Electrical Connections 7-13

Operation of CNC controlled halt

HVE / HVR HDS HDS HDS

[ELLLLT
ELLLEL]
[ELLLLT

I B

w
o
=
/
/
/
/
/
/

T
(]
(]
(]

emergency stop circuit
controller I::

[
(w]
//
/
T
O

=
O]

=
‘ |
=

RS

H1

CLLLLLT) FI W
[®=

[ELELLL FI [
@ =

AP5351F1.FH7

Fig. 7-25: Example: emergency stop circuit

See also documentation:
"DOK-POWER*-HVE-HVR*G2-AWxx-EN-P",

Rexroth
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7-14 Planning the Electrical Connections POWERDRIVE HDD and HDS

Timing sequence at switch on and switch off

Mains feed for control
voltage supply

applied

— g —

Bb1 contact closed

t2

Power source on

t3

|

Acknowledge !

Power 9 on : l
|

t4

UD-contact closed

—>

t
SV5102f1.fth7

t1: depends on parametrized function of the drives

t2: depends on the reaction time of the PLC

The following values are valid for a maximum additional capacitance of 10 mF
or 20 mF respectively! .

t3: on-delay of K1 mains contactor in the unit (max. 3,6 ms D)

t4: time to build up DC bus voltage (max. 4,1 s 1)

Fig. 7-26: Chronological sequence when powering unit up

Power off

Acknowledge
power 9 off

t2 |

UD-contact open

Bb1-contact open
only opens with

power off with fault g

SV5103f1.fh7

t1: off-delay of the K1 mains contactor in the unit (max. 100 ms)

t2: depends on reduction of DC bus voltage (max. 500 ms)

t3: only opens with power shutdown due to a fault (fault in ~ supply unit,
drive controller or due to mains failure) (max. 25 ms)

Fig. 7-27: Chronological sequence when shutting down the unit

Rexroth
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POWERDRIVE HDD and HDS Transport and Storage 8-1

8 Transport and Storage

8.1 General Notes

Transport « Use suitable transportation equipment.

» Use shock-absorbent supports if excessive shocks and vibrations
could occur during transport.

» Electrostatically-endangered parts (e.g., plug-in modules) may only be
transported in conductive packaging.

Storage Permissible temperature range for storage and transport: -30° C to

+85° C
« Store dry, dust and shock free.

» Electrostatically-endangered parts (e.g., plug-in modules) may only be
transported in conductive packaging.

Rexroth
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8-2 Transport and Storage POWERDRIVE HDD and HDS

Notes

Rexroth
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POWERDRIVE HDD and HDS Identifying the Merchandise 9-1

9 Identifying the Merchandise

9.1 Delivery Slip and Barcode Sticker

The delivery slip lists the merchandise of the entire delivery by name and
order designation.

There are barcode stickers which identify the delivery itself on the
packaging of the controller.

Igmmmmt
99-83-26

HDS13 . 2-1Ua7SN

PO188333 0807

REXROTHSAN

iy 283209
il

CUSTOMERS @

||||||||||||||ﬁii‘| z
—

|||iii|li|ﬂ|||||||||||||||| =

il 3

2821%

SERIAL NO.

(I .......

282174—9

T80010P1 .BMP

Fig. 9-1: Barcode sticker on packaging of HDD / HDS (example)

Rexroth
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9-2 Identifying the Merchandise POWERDRIVE HDD and HDS

9.2 Type Plate of Drive Controllers

Position of type plates  The controller is clearly identified by two type plates (see Fig. 9-2) :
* Type plate of drive controller (on the top of the unit).

Type plate of
basic unit

X4

X3
X2

H

XGl

=

[
@®,

PZ5012F1.FH7

Fig. 9-2: Position of type plates on the unit

9.3 Other Type Plates

Standard cables  The order number and the length of the cable are on the cable label
(cable marker).

146546-38687613 |<«— internal code id
type designation of .
ready-made cable —> | [[€eZiorfe] HESHO[ONy] [<— length in meters

19.04.98 230
testing date internal code id

TS0006F1.FH7

Fig. 9-3: Example: label for a standard cable

Cable parts  The order designation is printed on the cable.

Rexroth
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Mounting and Installation 10-1

10 Mounting and Installation

10.1 Mounting the Drive Controller

Note: Please note the mounting instructions (see sec. 5-1)

Arranging the controllers

Arrange the drives with higher power needs and high currents as close to
the supply unit as possible. Place the drive package directly to the left of
the control.

Controllers
High power Low power

Supply module -\

Fastening the mounting rails

L
olF] I_I@l_llg( 1111

Fig. 10-1: Preferred arrangement of units in the control cabinet

Mounting rails support the entire drive package. To be able to take up the
generated forces, it is necessary to fasten the rails in at least every
second slot using an M5 screw.

As the mounting rails also conduct the potential compensation of the
drives, there must be good contact of the mounting rails and the mounting
panel. Therefore, it may be necessary to remove any paints or finishes on
the panel within the area of mounting!

DOK-POWDRV-HDD*HDS****-PR0O2-EN-P
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10-2 Mounting and Installation POWERDRIVE HDD and HDS

8 I Cooling air outlet
D E ?
L=
2E A - 150 - 100, 50 _
o
o
(¢}
—= =2 e—
50
o ' ] ] fasten
; g o every 100 mm
& & with screw M5
= = x 16
and disc and
ring
E=f ) =g s
o) R 3 <
o< S < 3 0
3 S 532 Surface under ©
£3 £3 = mounting rails Q
° oL o] o= be f f
o035 S| o3 must be free of any
= 03 03 Qe paints or lacquers!
O 5 & 5 E 5
—
o
D <5} &) D D
A
_3
m N —
© e - -
% = Cooling air inlet Unit Dim. A
°8 trrtt HVE 02.2| 100
HVE 03.2 150
' HVE 04.2 200
HVR 02.2 175
HVR 03.2|] 250
mounting rails available
inlengthsa... m;
order designations ... < 12 .
2502 50 0,2 . LN
‘ A
i }
o
H
Lo (o]
1o} N
4 N ) —
N J N W, —
A
T L0 12
o — e MB5039F1.FH7
Fig. 10-2:  Mounting the unit and fastening the mounting rails
The bore grid of the mounting rails can also be used to fasten the control.
Rexroth
® Indramat
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POWERDRIVE HDD and HDS Mounting and Installation 10-3

Mounting the drive controller 1. Hang the drive controller onto the mounting rails.
2. Push drive controller next to the adjacent unit.
3. Tighten clamping screw (see Fig. 10-3).

Mounting rails

4@@

Clamping screw
PZ5013F1.FH7

Fig. 10-3: Mounting the drive controller

10.2 Installation

« Establish a ground connection with a grounding clip on the lower edge
of the controller.

« DC bus connection for the power connections must be released on the
underside of the unit and power connection to adjacent unit or supply
unit must be established.

» Close bus connection to adjacent unit using the integrated flat-ribbon
cable.

« Connect flat-ribbon cables of X2 or X3 to relevant control connection.
« Connect motor power cable with protective conductor and shield.
» Connect motor temperature sensor and holding brake (optional).

Rexroth
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10-4 Mounting and Installation

POWERDRIVE HDD and HDS

10.3 Machine Parameters for the Control

If the required parameters have not been made available by the control
manufacturer, then it is necessary to make the following entires into the
machine parameter blocks of the controls:

Peak current Nominal current Current sensor
Machine parameter voltage

I-MAX (A eff.) I-N (A eff.) U-IMAX (V)

4kHz 8kHz

HDD12.2-WO040N 28,3 10,6 7,1 5,66
HDS12.2-W040N 28,3 14,2 10,6 5,66
HDS13.2-WO075N 53 28,3 21,2 5,66
HDS13.2-W100N 70,7 35,4 24,7 5,66
HDS14.2-W200N 141,4 84,9 56,6 5,66
HDS15.2-W300N 212,1 123,7 70,7 5,66

The specified currents are rms values.
MP 2180: PWM frequency.

The standard switching frequency of the power section equals
4000Hz.

If some applications need a different frequency, then the values of the
allowed nominal current must be linearly interpolated in the above
specified range.

MP 2190: DC bus voltage.
The DC bus voltage must be entered in terms of the supply unit used.

Supply unit Mains input voltage

3 x 400VAC 3 x 440VAC 3 x 480VAC
HVE (all types) 560 620 680
HVR (all types) 750 750 750

Rexroth
@ Indramat
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POWERDRIVE HDD and HDS

Service and Checks 11-1

11 Service and Checks

11.1 Error Diagnoses

The following diagnoses are displayed on PowerDrive units on the 7-

segment H1 display:

Description of the diagnosis

Display

Internal initialization of the unit.

Drive is ready to receive power.
No drive error or warning are pending.

bb

Power voltage is on. Drive ready to output power.

Ab

Drive is enabled.
The control can run the axis.

AF

Drive lockout activated.
To run this axis, actuate the AS relay.
This message only generated if drive in state Ab or AF.

AS

Error: overtemperature in power section
Shutdown in 30 seconds of pending warning.

18

Error: overvoltage in power section DC bus voltage >= +900V

25

Warning: overtemperature in power section Heatsink temperature >= +115°C
Shutdown of power section in 30 seconds.

50

Warning: Motor temperature too high Motor temperature >= +145°C

o1

Error: Overcurrent in power section Type current >= 2*|penn

60

Error: Brake monitor
Supply voltage of motor brake too low
Motor brake current too high

683

Error: Internal supply voltage 15V not within tolerance

69

Error: Internal supply voltage +10V too small

/1

Error:

Two flat-ribbon cables coming from control have been inserted into one axis.

88

DOK-POWDRV-HDD*HDS****-PR0O2-EN-P
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11-2 Service and Checks POWERDRIVE HDD and HDS

Order of the Diagnostics Display

Commissioning:

After switching on the control voltage of the drive, only the two display
points will initially light up.

After the initialization has been successful, and if no error or warning are
pending, then the display reads bb.

If the AS relay is connected and the power voltage at the supply unit has
been brought into load, then the drive controllers read Ab.

After the control has applied the enable, then the drive controller reads
AF.

Warnings:

As long as a warning is applied, the drive displays the diagnoses in the H1
display, but no other response ensues.

Exception: If the warning overtemperature in power section is applied
longer than 30 seconds and there is no reaction from the control during
this time, then the error message overtemperature in power section is
generated and a power shutdown is started.

Error:
If an error occurs, then it is stored and shown in the H1 display.

The error and status display are cleared by a negative flanke from /SH2
from the control. This is only possible if the control is switched off and
then on again.

If a warning and an error are both pending simultaneously, then the error
has priority and is displayed.

If more than one error occurs at the same time, then only the first is
displayed.

Supply and additional components:

Detailed diagnoses of the supply and additional components can be read
off at the relevant units.

There is neither a reading nor a reaction at the drive with supply unit
warnings, e.g., heatsink overtemperature prewarning.

In the case of a feedback overload warning from HVR supply units, the
power end stages of the drive controller are locked for a short time. The
drive does not display this nor does it signal this to the control.

The drive enable of the drive controller is removed is the supply unit
signals an error. A message for the connected control is also generated.

Connectionerror:

If the control connects two PWM connectors to one drive axis, then an
error is generated and diagnosis 88 displayed.
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POWERDRIVE HDD and HDS

Service and Checks 11-3

Diagnostic Notes

Diagnoses via the Hotline

The definition of the error messages and the notes on troubleshooting are
the same for all POWERDRIVE controllers.

If you cannot clear a drive controller problem yourself, then please contact
your local Rexroth Indramat customer service office.
See attachment: Customer Service Locations - Sales & Service Facilities

If problems with the controls should occur, then please contact the
manufacturer of the control.

To ensure a quick and safe elimination of problems and errors, please
note the following prior to contacting Indramat customer service.

* Note the type of the controller, motor and gearboxes,
e the fault state and
¢ any fault and diagnostic displays.

11.2 Repair and Replacing Units

Repair

Unit or component replacement

If the drive needs to be repaired, it applies:

* Repairs may only be made by Rexroth Indramat customer service or
trained personnel.

If a part of a POWERDRIVE unit must be replaced, then it is not
necessary to parametrize or set the drive controller.

11.3 High-Voltage and Insulation Checks

Rexroth Indramat drive components are high-voltage and insulation
checked in accordance with DIN VDE 0160.
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11-4 Service and Checks POWERDRIVE HDD and HDS

Notes
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POWERDRIVE HDD and HDS

Index 12-1

12 Index

A

Ambient conditions 5-1
Appropriate use

Introduction 2-1
Appropriate uses

Uses 2-2
Arranging coolers 5-2
Arranging the controllers 10-1
ASQ 7-6

B

Barcode sticker 9-1
blower 5-2
Bus connection 7-5

C

Cable channel 6-1
Cable lengths 7-8
cables 6-1
Calculation of the drive controller losses 5-7
Chronological Powering Up Sequence 7-14
Chronological Shutdown Sequence 7-14
complete shield 7-8
Components replacement 11-3
Condensation 5-3
Conductor arrangement 6-1
Connection cross section
X4 7-6
X5 7-8
X6 7-9
connection designations 7-2
connections labelled 7-3, 7-4
Connector X1 7-5
Connector X4 7-6
Controller voltage supply 7-12

cooler 5-2
D
DC bus 7-8

DC bus voltage 7-8
delivery slip 9-1
Diagnostic notes 11-3
Dimensional sheets 5-4

E

emergency stop circuit 7-13
equipment 5-2

G

Ground conductor connection 7-8
Ground connections 7-12
grounding clip 7-12

H

High-Voltage Checks 11-3
holding brake 7-10
Hotline 11-3
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12-2 Index POWERDRIVE HDD and HDS

Inappropriate use 2-2
Consequences, Discharge of liability 2-1
individual components 1-2
Installation 10-3
Installation elevation 5-1
Insulation Checks 11-3
Interface to control 7-5
Interference sources 6-2
Interference voltage checks 11-3

L
Line lengths 6-1

M

Motor cable 7-10

Motor connection 7-8

Motor holding brake 7-8

Motor power cable 7-8

Motor temperature monitoring 7-8
Mounting rails 10-1

Mounting the drive controller 10-3
Mounting tracks 5-4

N

Nominal data 5-1

@)
Operation of CNC controlled halt 7-13

P

packaging 9-1

Position of type plates 9-2

Power loss HDD12.2WO040N 5-8
Power loss HDS12.2W040N 5-8
Power loss HDS13.2WO0100N- 5-9
Power loss HDS13.2W075N- 5-9
Power loss HDS14.2W0200N- 5-10
Power loss HDS15.2W0300N- 5-10
POWERDRIVE 1-1

Protection category 5-2

R

Ready to operate 7-6
Repairs 11-3

S

Safety Instructions for Electric Servo Drives and Controls 3-1
shield 7-11

Standard cables 9-2

Starting lockout 7-6

stickers 9-1

Storage 8-1

supply module 1-2

T

Technical data 4-2
Temperature monitor 7-10
Tightening torque

Rexroth
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POWERDRIVE HDD and HDS

Index 12-3

X5 7-8
Transport 8-1

U

Use See appropriate use and see inappropriate use
UVv 101 B 7-12

X1 7-5
X2 7-5
X3 7-5
X4 7-6
X5 7-8
X6 7-9
XS1 7-11
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12-4 Index POWERDRIVE HDD and HDS

Notes
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POWERDRIVE HDD and HDS Sales & Service Facilities 13-1

13 Sales & Service Facilities

Deutschland — Germany

vom Ausland:
from abroad:

(x) nach Landeskennziffer weglassen!!
don’t dial (x) after country code!

Vertriebsgebiet Mitte X sates
Germany Centre X senvice

SERVICE

SERVICE

SERVICE

Rexroth Indramat GmbH
Bgm.-Dr.-Nebel-Str. 2
97816 Lohr am Main

+49 (0)9352/40-0
+49 (0)9352/40-4885

Telefon:
Telefax:

Kompetenz- Zentrum Europa

CALL ENTRY CENTER
MO - FR von/from 7 -18

Tel. +49 (0) 9352 40 50 60
service@indramat.de

HOTLINE

MO - FR von / from 17 - 07
+SA /SO

Tel.: +49 (0)172 660 04 06
oder / or
Tel.: +49 (0)171 333 88 26

ERSATZTEILE / SPARES
verlangerte Ansprechzeit:
- extended office time -
¢ nur an Werktagen
- only on working days -
¢ von 15 -18 Uhr
- from 15-18 o'clock -

Tel. +49 (0) 93 52/40 42 22

Vertriebsgebiet Sud
Germany South

g SALES
g Service

Gebiet Stidwest X sates
Germany South-West X senice

& SALES

Service

Vertriebsgebiet Ost
Germany East

Vertriebsgebiet Nord [ saies
Germany North X service

Rexroth Indramat GmbH
RidlerstralBe 75
80339 Munchen

Telefon: +49 (0)89/540138-30
Telefax: +49 (0)89/540138-10
indramat.mue@t-online.de

Mannesmann Rexroth AG

Vertrieb Deutschland — VD-BI
Geschéftsbereich Rexroth Indramat
Regionalzentrum Sudwest
Ringstrasse 70 / Postfach 1144
70736 Fellbach / 70701 Fellbach

Tel.: +49 (0)711/57 61-100
Fax: +49 (0)711/57 61-125

Rexroth Indramat GmbH
Beckerstrale 31
09120 Chemnitz

+49 (0)371/35 55-0
+49 (0)371/35 55-333

Telefon:
Telefax:

Mannesmann Rexroth AG
Vertriebsniederlassung Region Nord
Gesch.ber. Rexroth Indramat
Walsroder Str. 93

30853 Langenhagen

Telefon: +49 (0) 511/72 66 57-0
Telefax: +49 (0) 511/72 66 57-93

Vertriebsgebiet West B saies
Germany West X service

Vertriebsgebiet Mitte B saies
Germany Centre [ senvice

& SALES
D Service

Vertriebsgebiet Ost
Germany East

Vertriebsgebiet Nord [ saies
Germany North [ service

Mannesmann Rexroth AG
Vertrieb Deutschland
Regionalzentrum West
Borsigstrasse 15

D - 40880 Ratingen

+49 (0)2102/409-0
+49 (0)2102/409-406

Telefon:
Telefax:

Mannesmann Rexroth AG
Gesch.ber. Rexroth Indramat
LilistralRe 14-18

63067 Offenbach

Telefon: +49 (0) 69/82 00 90-0
Telefax: +49 (0) 69/82 00 90-80

Mannesmann Rexroth AG
GB Rexroth Indramat GmbH
Holzh&user Str. 122

04299 Leipzig

+49 (0)341/86 77-0
+49 (0)341/86 77-219

Telefon:
Telefax:

Rexroth Indramat GmbH
Kieler StraRe 212
22525 Hamburg

+49 (0)40/85 31 57-0
+49 (0)40/85 31 57-15

Telefon:
Telefax:

Kundendienstniederlassungen in Deutschland - Service agencies in Germany
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13-2 Sales & Service Facilities

POWERDRIVE HDD and HDS

Europa — Europe

vom Ausland: (x) nach Landeskennziffer weglassen,
don’t dial (x) after country code,

from abroad:

0 nach Landeskennziffer mitwahlen (ltalien)!
dial O after country code (ltaly)!

Austria X saces [ senvice Austria X saes Msenice Belgium X saes X senvice Denmark X saes X senvice
Mannesmann Rexroth Ges.m.b.H. Mannesmann Rexroth G.m.b.H. Mannesmann Rexroth N.V.-S.A. BEC AS
Gesch.ber. Rexroth Indramat Gesch.ber. Rexroth Indramat Gesch.ber. Rexroth Indramat Zinkvej 6

Hagelingasse 3

Industriepark 18

Industrielaan 8

DK-8900 Randers

A - 1140 Wien A - 4061 Pasching B-1740 Ternat

Telefon:  +43 (0)1/9852540-400 Telefon:  +43 (0)7221/605-0 Telefon:  +32 (0)2/5830719 Telefon:  +45 (0)87/11 90 60

Telefax:  +43 (0)1/9852540-93 Telefax:  +43 (0)7221/605-21 Telefax:  +32 (0)2/5830731 Telefax:  +45 (0)87/11 90 61
E-mail: indramat@rexroth.be

Czech Rep. X saies [ senvice England X sates X senvice Finland X saes [ service France X saes X senvice

Mannesmann-Rexroth, spol.s.r.o.
Hviezdoslavova 5

Mannesmann Rexroth Ltd.
Rexroth Indramat Division

Rexroth Mecman Oy
Rexroth Indramat division

Mannesmann Rexroth S.A.
Division Rexroth Indramat

CS - 627 00 Brno Broadway Lane, South Cerney Ansatie 6 Parc des Barbanniers
Telefon:  +420 (0)5/48 126 358 GB - Cirencester, Glos GL7 5UH SF-017 40 Vantaa 4, Place du Village
Telefax:  +420 (0)5/48 126 112 Telefon:  +44 (0)1285/863000 Telefon:  +358 (0)9/84 91-11 F-92632 Gennevilliers Cedex
Telefax:  +44 (0)1285/863030 Telefax:  +358 (0)9/84 91-13 60 Telefon:  +33 (0)141 47 54 30
Telefax:  +33 (0)147 94 69 41
Hotline: ~ +33 (0)6 08 33 43 28
France X saces [ senvice France X saces [ senvice Hungary X saes [ senice Italy DX saces X senvice

Mannesmann Rexroth S.A.
Division Rexroth Indramat
270, Avenue de Lardenne

Mannesmann Rexroth S.A.
Division Rexroth Indramat
91, Bd. Iréne Joliot-Curie

Mannesmann Rexroth Kft.
Angol utca 34
H - 1149 Budapest

Mannesmann Rexroth S.p.A.
Divisione Rexroth Indramat
Via G. Di Vittoria, 1

| - 20063 Cernusco S/N.MI

F - 31100 Toulouse F - 69634 Vénissieux — Cedex Telefon:  +36 (1) 364 00 02

Telefon: +33 (0)5 61 49 95 19 Telefon: +33 (0)4 78 78 53 65 Telefax:  +36 (1) 383 19 80 Telefon:  +39 02/92 365 270
Telefax: +33 (0)5 61 31 00 41 Telefax: +33 (0)4 78 78 53 62 Telefax:  +39 02/700 408 252378
Italy X saes X senice Italy X saces [ senvice Italy X saes [ senvice Italy X saes [ senice

Mannesmann Rexroth S.p.A.
Divisione Rexroth Indramat
Via Borgomanero, 11

Mannesmann Rexroth S.p.A.
Divisione Rexroth Indramat
Via del Progresso, 16 (Zona Ind.)

Mannesmann Rexroth S.p.A.
Divisione Rexroth Indramat
Via Mascia, 1

Mannesmann Rexroth S.p.A.
Divisione Rexroth Indramat
Viale Oriani, 38/A

| - 10145 Torino | - 35020 Padova | - 80053 Castellamare di Stabia NA | - 40137 Bologna

Telefon:  +39 011/7 50 38 11 Telefon:  +39 049/8 70 13 70 Telefon:  +39 081/8 71 57 00 Telefon:  +39 051/34 14 14
Telefax: ~ +39 011/7 71 01 90 Telefax:  +39 049/8 70 13 77 Telefax:  +39 081/8 71 68 85 Telefax:  +39 051/34 14 22
Netherlands X saes [ senvice Netherlands [ saies B senvice Norway B saces [ senice Poland B saces [ senice

Hydraudyne Hydrauliek B.V.
Kruisbroeksestraat 1

(P.O. Box 32)

NL - 5281 RV Boxtel

Hydrocare B.V.
Kruisbroeksestraat 1
(P.O. Box 32)

NL - 5281 RV Boxtel

Rexroth Mecman AS

Rexroth Indramat Division
Berghagan 1 or: Box 3007

N -1405 Ski-Langhus N -1402 Ski

Mannesmann Rexroth Sp.zo.o.
Biuro Poznan

ul. Dabrowskiego 81/85

PL - 60-529 Poznan

Telefon:  +31 (0)411/65 19 51 Telefon:  +31 (0)411/65 19 51 Telefon:  +47 (0)64 86 41 00 Telefon:  +48 061/847 67 99
Telefax: ~ +31 (0)411/65 14 83 Telefax:  +31 (0)411/67 78 14 Telefax:  +47 (0)64 86 90 62 Telefax:  +48 061/847 64 02
e-mail: indramat@hydraudyne.nl
Rumania X saes [ senice Russia X saes X senvice Spain DX saces X senice Spain DX saces X senvice
Mannesmann Rexroth Sp.zo.o. Tschudnenko E.B. Mannesmann Rexroth S.A. Goimendi S.A.
Str. Drobety nr. 4-10, app. 14 Arsenia 22 Division Rexroth Indramat Divisién Rexroth Indramat
RO - 70258 Bucuresti, Sector 2 RUS - 153000 Ivanovo Centro Industrial Santiga Parque Empresarial Zuatzu
Telefon:  +40 (0)1/210 48 25 Rufland Obradors s/n C/ Francisco Montagne no.2
+40 (0)1/210 29 50 Telefon:  +7 093/223 96 33 08130 Santa Perpetua de Mogoda 20018 San Sebastian
Telefax:  +40 (0)1/210 29 52 oder/or +7 093/223 95 48 Barcelona Telefon: +34943318421
Telefax:  +7 093/223 46 01 Telefon:  +34 937 47 94 00 - service: +34 943 31 84 56
Telefax:  +34 937 47 94 01 Telefax:  +34943 318427
- service: +34 943318449
Sweden X saces X senvice Slowenia X saes X senvice Switzerland-East- Bsaies B senice | Switzerland-West- Rsaes [ senice

Rexroth Mecman Svenska AB
Rexroth Indramat Division
Varuvéagen 7

S - 125 81 Stockholm

Rexroth Indramat
elektromotorji d.o.o.
Otoki 21

SLO - 64 228 Zelezniki

Mannesmann Rexroth Schweiz AG
Gesch.ber. Rexroth Indramat
Gewerbestrale 3

CH - 8500 Frauenfeld

Mannesmann Rexroth Suisse SA
Département Rexroth Indramat
Rue du village 1

CH - 1020 Renens

Telefon:  +46 (0)8/727 92 00 Telefon:  +386 64/61 73 32 Telefon:  +41 (0)52/720 21 00 Telefon:  +41 (0)21/632 84 20
Telefax:  +46 (0)8/647 32 77 Telefax:  +386 64/64 71 50 Telefax:  +41 (0)52/720 21 11 Telefax:  +41 (0)21/632 84 21
TUkay |Z| SALES m Service

Mannesmann Rexroth Hidropar A..S.
Fevzi Cakmak Cad No. 3
TR - 34630 Sefakdy Istanbul

Telefon:  +90 212/541 60 70
Telefax: ~ +90 212/599 34 07

Européaische Kundendienstniederlassungen (ohne Deutschland) - European Service agencies (without Germany)
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POWERDRIVE HDD and HDS

Sales & Service Facilities 13-3

Africa, Asia, Australia — incl. Pacific Rim

vom Ausland:
from abroad:

(x) nach Landeskennziffer weglassen!
don’t dial (x) after country code!

& SALES & Service

Australia

g SALES D Service

Australia

China X saces X senvice

China X saces [ senice

AIMS - Australian Industrial
Machinery Services Pty. Ltd.
Unit 3/45 Horne ST
Campbelifield , VIC 3061
AUS - Melbourne

Mannesmann Rexroth Pty. Ltd.
No. 7, Endeavour Way
Braeside Victoria, 31 95

AUS — Melbourne

Rexroth International Trade
(Shanghai) Co., Ldt.

Wai Gaogiao Free Trade Zone
No.122, Fu Te Dong Yi Road
Shanghai 200131 - P.R.China

Mannesmann Rexroth (China) Ldt.
15/F China World Trade Center

1, Jianguomenwai Avenue

Beijing 100004, P.R.China

Telefon:  +86 10/65 05 03 80
Telefon:  +61 (0)3/93 59 02 28 . Telefon:  +86 21/58 66 30 30 Telefax: ~ +86 10/65 05 03 79
; Telefon:  +61 (0)3/95 80 39 33 .
Telefax:  +61 (0)3/93 59 02 86 Telefax:  +61 (0)3/95 80 17 33 Telefax: ~ +86 21/58 66 55 23
Email: mel@rexroth.com.au
China X saces [ senvice China X saes [ senice Hongkong X sates Xl senice India X saes X senice

Mannesmann Rexroth (China) Ldt.
A-5F., 123 Lian Shan Street

Sha He Kou District

Dalian 116 023, P.R.China

Mannesmann Rexroth (China) Ldt.
Guangzhou Repres. Office

Room 1014-1016, Metro Plaza,
Tian He District, 183 Tian He Bei Rd
Guangzhou 510075, P.R.China

Rexroth (China) Ldt.

1/F., 19 Cheung Shun Street
Cheung Sha Wan,

Kowloon, Hongkong

Mannesmann Rexroth (India) Ltd.
Rexroth Indramat Division

Plot. A-58, TTC Industrial Area
Thane Turbhe Midc Road
Mahape Village

Telefon:  +86 411/46 78 930 Telefon:  +852 22 62 51 00 IND - Navi Mumbai - 400 701
Telefax:  +86 411/46 78 932 Telefon:  +86 20/8755-0030 Telefax:  +852 27 41 33 44
+86 20/8755-0011 Telefon:  +91 (0)22/7 61 46 22
Telefax:  +86 20/8755-2387 Telefax:  +91 (0)22/7 68 15 31
India X saces X senice Indonesia DX saces X senvice Japan O sares X senice Japan X saces X senice

Mannesmann Rexroth (India) Ltd.
Rexroth Indramat Division

PT. Rexroth Wijayakusuma
JI. Raya Bekasi Km 21

Rexroth Automation Co., Ltd.
Service Center Japan

Rexroth Automation Co., Ltd.
Rexroth Indramat Division

Plot. 96, Phase Il Pulogadung Yutakagaoka 1810, Meito-ku, 1F, I.R. Building

Peenya Industrial Area RI - Jakarta Timur 13920 NAGOYA 465-0035, Japan Nakamachidai 4-26-44, Tsuzuki-ku

D) - EEmEEleE - S0 Telefon:  +62 21/4 61 04 87 Telefon:  +81 (0)52/777 88 41 VOLOI A A ity I

Telefon:  +91 (0)80/8 39 73 74 +62 21/4 61 04 88 +81 (0)52/777 88 53 Telefon:  +81 (0)45/942 72 10

Telefax:  +91 (0)80/8 39 43 45 Telefax:  +62 21/4 60 01 52 +81 (0)52/777 88 79 Telefax:  +81 (0)45/942 03 41
Telefax:  +81 (0)52/777 89 01

Korea X saces X senice South Africa Xl saies X senice Taiwan B saces [ senice Thailand X saces X senice

Mannesmann Rexroth-Korea Ltd.
Rexroth Indramat Division
1500-12 Dadae-Dong- Saha-Ku
Pusan, 604-050

Republic of South Korea

+82 (0)51 26 00 741
+82 (0)51 26 00 747

Telefon:
Telefax:

TECTRA Automation (Pty) Ltd.
28 Banfield Road,Industria North
RSA - Maraisburg 1700

+27 (0)11/673 20 80
+27 (0)11/673 72 69

Telefon:
Telefax:

Rexroth Uchida Co., Ltd.

No.17, Lane 136, Cheng Bei 1 Rd.,
Yungkang, Tainan Hsien

Taiwan, R.O.C.

+886 (0)6/25 36 565
+886 (0)6/25 34 754

Telefon:
Telefax:

NC Advance Technologies Co. Ltd.
59/76 Moo 9

Soi Ramintra 34

Ramintra Road, Tharang, Bangkhen
Bangkok 10220

Telefon: +66 2 943 70 62

+66 2 943 71 21
Telefax: +66 2 509 23 62
sonkawin@hotmail.com

Kundendienstniederlassungen in Afrika, Asien, Australien, Pazifik - Service agencies in Africa, Asia, Australia, Pacific Rim
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13-4 Sales & Service Facilities

POWERDRIVE HDD and HDS

Nordamerika — North America

USA X saes X senice

USA X saes X senvice

USA X saes X senvice

USA X saces [ senice

Mannesmann Rexroth Corporation
Rexroth Indramat Division

5150 Prairie Stone Parkway

USA -Hoffman Estates, IL 60192-3707

Mannesmann Rexroth Corporation
Rexroth Indramat Division

Central Region Technical Center
USA - Auburn Hills, MI 48326

Mannesmann Rexroth Corporation
Rexroth Indramat Division
Southeastern Technical Center
3625 Swiftwater Park Drive

USA - Suwanee

Mannesmann Rexroth Corporation
Rexroth Indramat Division
Northeastern Technical Center

99 Rainbow Road

USA - East Granby,

Telefon:  +1 847/6 45 36 00 Telefon:  +1 248/3 93 33 30 . :
Telefax:  +1 847/6 45 62 01 Telefax:  +1 248/3 93 29 06 GraE SUls Connecticut 06026
service@indramat.com Telefon:  +1 770/9 32 32 00 Telefon:  +1 860/8 44 83 77

. +1 770/9 32 19 03
Competence Centre America +1 860/8 44 85 95
USA X saces [ senvice USA Service HOTLINE Canada East X saes X senice Canada West X saies X senvice

Mannesmann Rexroth Corporation
Rexroth Indramat Division
Charlotte Regional Sales Office
14001 South Lakes Drive

USA - Charlotte,

+1-800-860-1055

- 7 days / 24hrs -

Basic Technologies Corporation
Burlington Division

3426 Mainway Drive

Burlington, Ontario

Canada L7M 1A8

Basic Automation Burnaby
5345 Goring St.

Burnaby, British Columbia
Canada V7J 1R1

Division Rexroth Indramat
Acassusso 48 41/7
RA - 1605 Munro (Buenos Aires)

Telefon:  +54 (0)11/4756 01 40
Telefax:  +54 (0)11/4762 6862
mannesmann@mannesmannsaic.comAar

Servicio Tecnico CNC
Calle 49, No. 5764/66
RA - 1653 Villa Balester
Prov. - Buenos Aires

Telefon:  +54 (0) 11/4768 36 43
Telefax:  +54 (0) 11/4768 24 13
e-mail: nakase@usa.net

nakase@infovia.com.ar

Automacéo Ltda.

Diviséo Rexroth Indramat
Rua Georg Rexroth, 609

Vila Padre Anchieta

BR - 09951-270 Diadema-SP
[ Caixa Postal 377 ]

[ BR-09901-970 Diadema-SP ]

Telefon:  +55 (0)11/ 4075 90 60
+55 (0)11/ 4075 90 70
Telefax:  +55 (0)11/ 4075 35 52

e-mail: awittwer@rexroth.com.br

. Tel. +1 604 / 205-5777
North Carolina 28273 Telefon:  +1 905/335 55 11 Fax +1 604 / 205-6944
Telefon:  +1 704/5 83 97 62 Telefax:  +1 905/335-41 84 N ey
+1 704/5 83 14 86 : .
Sudamerika — South America
Argentina & SALES D Service Argemina D SALES & Service Brazil g SALES g Service Brazil & SALES g Service
Mannesmann Rexroth S.A.I.C. NAKASE Mannesmann Rexroth Mannesmann Rexroth

Automacao Ltda.

Diviséo Rexroth Indramat

R. Dr.Humberto Pinheiro Vieira, 100
Distrito Industrial

BR - 89220-390 Joinville - SC

[ Caixa Postal 1273 ]

Tel/Fax: +55 (0)47/473 58 33
Mobil: +55 (0)47 974 66 45
e-mail: prochnow@zaz.com.br

& SALES & Service

Mexico

Mannesmann Rexroth Mexico S.A.
de C.V.

Calle Neptuno 72

Unidad Ind. Vallejo

MEX - 07700 Mexico, D.F.

Telefon: +52 5754 17 11
+52 5754 36 84
+52 5754 12 60
Telefax:  +52 5 754 50 73

+52 5752 59 43

Kundendienstniederlassungen in Nord-/ Siidamerika - Service agencies in North- & South- America
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