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Spindle Motor ADS112B/C Product Information 1-1

1 Product Information

This chapter introduces the product and the intended use. It also gives
general information about the documentation.

1.1 Product description

High-speed spindle motors ADS are generally used as direct drives in
machine tools. The main features are:

e asynchronous motor kit

e precision spindle bearing arrangement

¢ hollow shaft for tool cooling lubricant (optional)
¢ high-resolution motor encoder

Motor details  Refer to following picture for identification of motor details.

3dAds112.EPS
Motor junction box
Feedback plug (on "B-side")
Motor coolant IN/OUT (on "B-side")
Drive shaft ("A-side")
Sense of rotation clockwise
Motor flange with mounting holes
Sealing air connection
Ring bolt for transportation

O~NO O WN =
o nmnmnunn

Fig. 1-1: Spindle motor ADS112

Some product features are optional and may not be present on every
motor.

Rexroth
DOK-MOTOR*-ADS112***** . AWO01-EN-P . Indramat

LSA Control S.L. www.Isa-control.com comercial@Ilsa-control.com (+34) 960 62 43 01




1-2 Product Information
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1.2 Intended Use

Intended use

Requirements

Restrictions

Inappropriate Use

Consequences

Spindle motors ADS are designed in accordance with the latest state of
technology and will be delivered in operationally reliable condition.
Operation and application of ADS-Motors are at any time restricted to
certain uses, which are described in this documentation. Operating or
using ADS-motors for any other use can cause hazardous conditions as
well as bodily harm and machine damage.

ADS-motors may only be used as:

o Rotating direct drive with axial coupling to machines or machine units,
such as spindle units or tool turrets.

For operation of ADS-motors in accordance with the intended use
following requirements apply:

e Operation in compliance with all operating and environmental
guidelines given in this ADS-documentation and given by the machine
unit manufacturers.

e |Inspections and maintenance measures being carried out in
compliance with corresponding data in this documentation.

For operation of ADS-motors in accordance with the intended use
following limitations apply:

¢ limited range of operation acc. to technical data in this document.

o limited permissible mechanical stress during transportation, storage or
operation.

o limited lifetime of bearings and lubricating grease.

Using ADS-motors inappropriately may cause hazardous conditions as
well as bodily harm and machine damage. Following this the ADS-motors
may not be operated...

e under conditions that exceed any operating limits given in this
documentation.

¢ with radial coupling of machines or machine units to the motor shaft.

e under water or in environments with humidity that exceeds the
permissible humidity level as given by the motor's class of protection
(class of protection specified by EN 60068-2-1).

INDRAMAT GmbH is not liable for any damages resulting from failure to
observe the warnings, operating guidelines or data given in this document
or for damages resulting from inappropriate use.

All risks resulting from inappropriate use are to be taken by the user.

Rexroth
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1.3 Indramat documentation

Validity

Target group

Purpose

This documentation is valid only for spindle motors ADS112B and
ADS112C with the options included in the motor type code.

This document is only for qualified personnel that has to carry out project
planning, installation and operation of the described product. Refer to
chapter 2 for more details on qualification of personnel.

This documentation includes many safety notes as well as operating
guidelines with technical data. Studying and using the documentation
contents helps the target group to handle and operate the ADS-motors
safely and appropriately.

The information in this document is not substituting
o professional education in mechanical and electrical engineering,
e education given by Indramat training courses or
e general knowledge and practical experience with spindle motors.

Note: Do not start-up or operate the product if you do not have a
complete set of documentation for the product. Record the complete type
code and serial number of the components you are using and order the
latest documentation from your local Indramat representative.

The documentation you need depends on the equipment you use.
Contact your local Indramat representative for details.

Following list represents only a brief overview.

Product Documentation Code Document No. " Type

DIAX04 DOK-POWER*-HVE+HVR**ee-ANee-EN-P 209-0074-4303-e¢-EN Manual for supply

modules HVE/HVR

DIAX04 DOK-DIAX04-HDD+HDS**ee-PRee-EN-P 209-0074-4304-ee-EN Project planning drive

modules HDD/HDS

DIAX01/04 DOK-DIAX01-DRIVE***LIQ-AUee-EN-P 209-0042-4131-ee-EN Project planning for liquid

cooling systems

! ) @ Instead of these dots the document's update index will be printed. Always ask for the latest document.
EN names the English version. Documentation in other languages upon request (availability subject to change).

External systems

Your feedback

Fig. 1-2: Documentation

Documentation for external systems such as air supply and cooling
systems are not supplied by Indramat. Contact the manufacturers of
these systems directly for a complete set of documentation.

Your experiences and your expertise will help us to improve and to adapt
product and documentation to your needs.

Wether you find errors in this documentation or just like to send in your
comments, please do not hesitate send the respective page to:

Address: Rexroth Indramat GmbH
Dept. ECM6
Buergermeister-Dr.-Nebel-Strasse 2
97816 Lohr
Germany

Fax:+49 (0) 93 52/ 40-43 80

DOK-MOTOR*-ADS112*****-AW01-EN-P
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2  Safety Instructions for Electrical Equipment

2.1 Introduction

Read these instructions before the equipment is used and eliminate the
risk of personal injury or property damage. Follow these safety instruc-
tions at all times.

Do not attempt to install, use or service this equipment without first read-
ing 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. You must contact your
local Indramat representative if you do not have the user documentation
for your equipment. Request your 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 dis-

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

2.2 Explanations

The safety warnings in this documentation describe individual classes of
danger and hazards. For some hazards other symbols may be used.

Warning symbol with signal Danger class in compliance with ANSI
word in compliance with ANSI | The danger class describes the conse-
quences resulting from non-compliance with
the safety guidelines.

Bodily harm or product damage will occur.

CAUTION

Death or severe bodily harm may occur.
DANGER

Death or severe bodily harm may occur.
WARNING

Fig. 2-1: Classes of danger

Rexroth
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2.3 Hazards by inappropriate use

High voltage and high discharge current ! Dan-
ger 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 !

=) =
> >
=z 4
(@) @
m m
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WARNING

High electrical voltage due to wrong connec-
tions ! Danger to life, severe electrical shock
and severe bodily injury !

>

WARNING

Health hazard for persons with heart pacemak-
ers, metal implants and hearing aids in proxim-
ity to electrical equipment !

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

0
>
c
.
o
z

CAUTION

Risk of injury due to inappropriate handling !
Bodily injury caused by crushing, shearing, cut-
ting and mechanical shock !

>

CAUTION

Risk of injury due to inappropriate handling of
batteries !

Rexroth
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2.4 General Information

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 lan-
guage before starting up the machine. If your language is not avail-
able, then numerous other languages are. Select one that you under-
stand perfectly.

Proper and correct transport, storage, assembly and installation as
well as care in operation and maintenance are prerequisites for opti-
mal 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 meas-
ures 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.

Use only genuine spare parts approved by the manufacturer.

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

The equipment is designed for installation on commercial machinery.

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.

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

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 Manu-
facturers 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-MOTOR*-ADS112*****-AW01-EN-P
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2.5 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 !

=
DANGER

Only those trained and qualified to work with or on
electrical equipment are permitted to operate, mai-
nain or repair this equipment.

Follow general construction and safety regulations
when working on electrical installations.

Before switching on power the ground wire must be
permanently connected to all electrical units accord-
ing to the connection diagram.

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

Disconnect mains or the voltage source from the
equipment before beginning any work. Lock the
equipment against being switched on while work is
being performed.

Wait five (5) minutes after switching off power to
allow capacitors to discharge before beginning work.
Measure the voltage on the capacitors before begin-
ning work to make sure that the equipment is safe to
touch.

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

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

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

European countries: according to EN 50178/1998, sec-
tion 5.3.2.3.

=

Equipment that is built into machines must be se-
cured against direct contact. Use appropriate hous-
ings, for example a control cabinet.

European countries: according to EN 50178/1998, sec-
tion 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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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.

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

= Use a copper conductor with at least 10 mm? cross
section over its entire course for this protective con-
nection !

= 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 5.3.2.3.

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.

2.6 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 :

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

High electrical voltage due to wrong connec-
tions ! Danger to life, severe electrical shock
and severe bodily injury !

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

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

Rexroth
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2.7 Protection against dangerous movements

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

e unclean or wrong wiring of cable connections

e inappropriate or wrong operation of equipment

e malfunction of sensors, encoders and monitoring circuits
e defective components

e 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 im-
possible. Regarding personnel safety, especially the danger of bodily
harm and property damage, this alone should not be relied upon to en-
sure complete safety. Until the built-in monitors become active and effec-
tive, 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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Dangerous movements ! Danger to life and risk
of injury or equipment damage !

=
DANGER

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 facility and a danger and fault analy-
sis conducted by the manufacturer of the facility. All
the safety regulations that apply to this facility are in-
cluded 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 :

=

Keep free and clear of the machine’s range of mo-
tion and moving parts. Prevent people from acci-
dentally 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 maxi-
mum possible momentum.

Mount the emergency stop switch (E-stop) in the
immediate reach of the operator. Verify that the
emergency stop works before startup. Do not oper-
ate the machine if the emergency stop is not work-
ing.

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.

Disconnect electrical power to the equipment using a
master switch and secure the switch against recon-
nection 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 malfunc-
tions at all possible positions of normal use before
the first start-up. If necessary, perform a special
electromagnetic compatibility (EMC) test on the
plant.

DOK-MOTOR*-ADS112*****-AW01-EN-P
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2.8 Protection against magnetic and electromagnetic fields
during operations and mounting

Magnetic and electromagnetic fields generated by current-carrying con-
ductors 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 pacema-
kers, metal implants and hearing aids in proxi-
mity to electrical equipment !

WARNING = Persons with pacemakers, metal implants and hea-

ring 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 ma-
gnets 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 interfe-
rences. Due to the unpredictable behaviour there are
no rules with general validity.

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

2.9 Protection against contact with hot parts

CAUTION

Housing surfaces could be extremely hot ! Dan-
ger of injury ! Danger of burns !

=

=

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 !

Rexroth
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Spindle Motor ADS112B/C Safety Instructions for Electrical Equipment 2-9

2.10 Protection during handling and installation

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

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

CAUTION = 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 pre-
vent personnel from slipping.

uuy U Ul

Uy

2.11 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 !
= Konstruktion und Gestaltung nach den Normen

= Do not attempt to reactivate discharged batteries by
CAUTION heating or other methods (danger of explosion and
corrosion).

= Never charge batteries (danger from leakage and
explosion).

Never throw batteries into a fire.

Do not dismantle batteries.

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

uudu

Hinweis: Environmental protection and disposal | The batteries con-
tained in the product should be considered as hazardous ma-
terial for land, air and sea transport in the sense of the legal
requirements (danger of explosion). Dispose batteries sepa-
rately from other refuse. Observe the legal requirements given
in the country of installation.

Rexroth
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3 Technical Information

3.1 Identification

Motor type plate

3.2 Handling

Transportation

Storage

Installation

This chapter informs about general technical data of ADS112-motors.

The motor type plate (see following sample) carries information about
motor type, delivery and general technical data. Each Indramat product is
identified by type code, material number and serial number. Use this
information to identify the product in any communication with Indramat
about shipping or servicing.

R ot 3-PHASE INDUCTION MOTOR
ADS112B-B05TB1-ASF5-A2S4

Part No. 123456 [ Build Week 52/99 [ Com. No. 00123456
S.No. ADS112-99999 |

®) Barcode CE o
S1 S6/33% ICl._F [ IP65
Pn 20 P 45 vV Cl. S2 =
c gl In 58 Mn BANm |5 <
-2 €| ni/nmax 3000//12000 m 125 kg
L] @
= O

Fig. 3-1: Type plate (sample)

Spindle motors ADS are highly precise and sensitive components.
Handle these motors always with special care. For transportation and
storage...

=N

=N
=

=N

Put the motor into the original wooden box and secure the motor
inside the box.

Use only appropriate equipment for transportation and lifting.
Protect shaft and housing from any mechanical shock and crash.

Store ADS-motors only in clean and dry places and protect motor from
humidity, corrosion and contamination. Keep motor in the original box.

The machine manufacturer installs the motor in the appropriate position.
After service or troubleshooting measures, a re-installation of the motor
might be required.

2

=2

Mount the motor according to the directions given by the machine
manufacturer and the machine documentation.

Do not mount or connect the motor in any other way than the original
installation by the machine manufacturer.

If installation guidelines are not complete then contact the machine
manufacturer.
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3-2 Technical Information Spindle Motor ADS112B/C

3.3 Technical data

Designation Symbol Unit ADS112

Housing length B C
Winding design AS AS
Rated power R Pn kW 20 20
Rated torque R My Nm 64 64
Rated speed " Nn min”’ 3000 3000
Rated voltage 2 Uneft \ 380 380
Rated current In A 58 58
Min. cable cross section 2 | A mm? 16 16
Max. speed 9 Nmax min”’ 18000

Rotor inertia %) jm kgm? 0,02967

Class of insulation acc. to F

DIN VDE 0530, Teil 1

Class of protection acc. to

EN 60068-2-1 IP 54

Sealing air N Prmax bar 1,5

Max. vibrational speed 8) Vet mm/s 1,8

Cooling system:

Rated power loss Pun kW ‘ 4.0 | 4.0
Coolant input temperature Vin °C 20...40

gto’g\I:nt temperature raise Ave K 10

Ambient temperature °C 5..45
aI\‘/Itir;‘.v;equired coolant flow Qn Umin 54 54
Pressure drop at Qn Apn bar 0,2 0,2
Max. system pressure Prmax bar 3

Volume motor cooling v I ‘ 0,7 | 0,7
Filter cartridge um <100

Material of cooling jacket: aluminum, hardcoat-surface
Material of O-rings: Viton

V" Data refers to S1-operation with drive controller RAC. For other drive
combinations refer to corresponding diagram for S1-operation .

Motor not suitable for direct connection to mains.

Only valid for genuine Indramat cables.

Depends on type of bearing and lubrication. See type plate.
Standard motor only. Without tool or adapters.

Valid for water only. Recalculate data when using other coolants (i.e. oil).
Refer to machine coolant flow diagram.

Air supply requires oil-water separator and filter 5 um. Connection R1/8".
®  Refers to Indramat standard S2 (beyond DIN ISO 2373 / DIN VDE 0530)

2)
3)
4)
5)
6)

7)

Fig. 3-2: Data sheet ADS112
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Spindle Motor ADS112BI/C

Connections 4-1

4 Connections

41 General

Key plan

This section gives in-depth information on how ADS-motors are
connected.

Note: The machine manufacturer installs the motor with all
connections that are required for operation. Since some of the
motor connections are optional due to different technical
features, not every motor may be connected identically.

After service or troubleshooting measures, a re-installation of the motor
might be required.

= Connect the motor according to the directions given by the machine
manufacturer and the motor connecting plan in the machine
documentation.

= Do not mount or connect the motor in any other way than the original
installation by the machine manufacturer .

= If installation guidelines are not complete then contact the machine
manufacturer.

Risk of death or bodily harm through
inappropriate connections and high electrical
voltage !
DANGER = Make all connections according to the original setup
given by the machine manufacturer, refer to
machine documentation for details.

= Check all connections for appropriate and secure
connection.

Following key plan shows all possible connections for ADS-motors (some
connections are optional).

External systems Indramat drive system ——
|
\ \ \
Sealing || Cooling Motor Drive
air lubricant | | coolant controller T
(optional)

<« [>
> -
\/ —
= M
8 — - 3~ <I
o 2] 1] = =
£ z 22 S 85
(7] 2 = S @0 -
3 S s 2 g 8 EB Spindle  Motor
I I (X3} z ol e motor encoder

ADSCONNECT.EPS

Fig. 4-1: Connection key plan
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4-2 Connections Spindle Motor ADS112B/C

Rear side  Following picture shows the connections at the motor's rear side. Due to
different features and options, rear sides of ADS112B and ADS112C look
different.

Junction box S I 1

Motor power

NTC/Bimetal (ADS112B only) ( ,% Power cable inlet
(PG29 required)
:

Encoder connector
Encoder signal
PTC (ADS112B only)

\ Encoder cover

ADS112B onl
. ® ) (: y)
Encoder connector Hollow shaft
Encoder signal (optional)

(ADS112C only)

| O Phe
Motor cooling N\ el e C) /— Motor cooling
|N ................. / OUT

ADS112-REAR.EPS

Fig. 4-2: ADS112 rear side

Concerning the encoder connections shown in the picture above,
ADS112B and ADS112C are not compatible.

Junction box

1 = Motor phases U-V-W
(from left to right) with
connecting bolts M6

2 = NTC sensor wires (black)

3 = Bimetal wire pair (blue)
(ADS112B only)

4 = Grounding connection

5 = Insulated spare sensor
wires (1 pair NTC, 1 pair
Bimetal)

klemmkasten.tif

Fig. 4-3: Junction box

If working on the motor junction box is necessary...

= Shut down drive controller before you remove junction box cover and
wait for system discharge.

= Remove cover carefully to avoid damage of cover gasket

Secure all connections appropriate

Make sure the cable throughlead is tightened and re-install cover only
with original gasket inside to maintain class of protection.

AR

Temperature sensors  Temperature sensors are connected through the power cable or the
encoder cable, depending on the type of drive controller. Refer to
following wiring plans for details.
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Spindle Motor ADS112BI/C

Connections 4-3

4.2 Power connection

Power cable

ADS-motors can be operated with different drive controllers, requiring
different cable hardware to match corresponding controller connections.
Refer to machine documentation and controller documentation for details.

Following picture shows the general cable layout for ADS112.

A
Secure spare leads with
> \

insulating sleeve !

2
UL Om izg - g AL
,0 mm'

Motor V1 Q= > A2 Controller
WlC= 16,0 mm? 3 C A3
= O= 16,0 mm? _GN/YE D =

15mm? 5
T1 - T1
NTC T2 1,5mm? 6 T
2
. T3 1,5mm2 7 T3
Bimetal T4 15mm* 8 T4
(optional)

IKG4188-ADS.EPS

Fig. 4-4: Sample of power cable

4.3 Encoder connection

ADS112C, Indramat encoder

ADS112B is equipped with a 1V,,-encoder, ADS112C is equipped with a
standard Indramat-encoder, both requiring different encoder cables and
therefor being connectionwise not compatible.

Following picture shows the connection for ADS112C with Indramat's

standard spindle encoder.

H i

—
15 1
Encoder Drive Controller
Screen )2 ) 9( Screen
oV ) 8 white 1,0 mm2 10( OV
+5VTL }7 brown 1,0 mm 5 12{ +BVTL
Cosine - Offset ) 6 violet 0.25 mm2 15( Cosine - Offset
Cosine )5 blue 0.25 mm2 7( Cosine
Sine - Offset ) 4 brown 0.25 mm2 14( Sine - Offset
Sine )3 green 0,25 mm2 13( Sine
Zero Pulse - Offset ) 2 grey 0.25 mm2 1L Zero Pulse - Offset
Zero Pulse ) 1 pink 0.25 mm2 2( zero Pulse
not used black 0,25 mm not used
not used red 0.25 mm” not used

IKS314-ADS.EPS

Fig. 4-5: ADS112C encoder connection
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Spindle Motor ADS112B/C

ADS112B, 1 Vss-encoder

ADS112B are equipped with a 1V¢-encoder. There is no standardized

Indramat cable yet to connect the motor's 17pin-flange socket with the
required encoder-interface DZF03.1M.

Machine manufacturers install a cable that corresponds to following
wiring plan. Preferably there will be no additional plug connection within
the cable thus avoiding electrical interferences.

Following wiring plan is valid only for ADS112B with 1V-encoder.

Front View

Pin Assignment

|

Encoder interface
DZF03.1M

Advised setup for

adapter cable 5)
\—HHW H

Encoder flange socket Cable plug Adapter cable Cable plug Encoder cable
|N50629/c01(17p|n) INS0379 (17pin) 17pol. <> 9pol INS0306/L, IKS0314
MN 2: MN 267 214 (no ;ndrama\ (9pin) (Indramat standard)
part) MN 225 810
T T LT PRI S lia T \ X80
T3 WH A+ li:’-l /\\‘ ;3‘/1 /\\( 13 \
H H I H | i \
! BN A 2lij NG RIS Xe)
Motor encoder | . R 3\f- L 1)1 i‘ ; ‘ ; \ b 2 R+ p
miniCODER | | + T | Ll Sy L (o
2 GEL244 | | ne. 4!“ ‘}‘8‘8!1} 1”;_+_1oov
| | n.c. 5‘.i RS D] o122 45y
T
i | n.c. 6“2 ‘}‘5“5H} EH\T7A+
i ‘BU ov 7“! ‘}‘6“:61“ ] \:‘;15 A-
| | N + I [
H ' 202 0l | - =
Temperature :| ||WH +PTC 8!:)i —o—}'—-f- B } f } } Tll R /' @
sensors ! BN -PTC 9|l ! lgp 9.9 .| by Al 9+ ;
9  (PTC) T [ z T \“f("
i o +sv  10jlL] i LT \
DL o Dl
‘ !PK B+ 11 \ L I L i e
! |BK B 12| L | Front view
| T I
' |YE R- 13 ; l\ i 1) Connect screen (shield) with plug housing via strain relief.
| | n.c. 14! .) 4 2) Insulated sensor mounting, screen is not connected with encoder housing,
i H | encoder-signals designated manufacturer-specific.
! | n.c. 3) PTC-resistor Philips KTY84
| iGN Sense | 4) n.c. = not connected
' H ‘ |3 | 5) Wiring works with INDRAMAT drive controllers DIAX03/04.
| (g ) ! =+ 17, J Function not guaranteed with other manufacturer systems.
= I

GEL244DZF3.EPS

4.4 Sealing air

Fig. 4-6: ADS112B encoder connection

ADS112-motors are supplied with sealing air to avoid contamination of
the motor housing and to maintain the motor's class of protection. Supply
systems for sealing air are not provided by Indramat. Refer to machine
documentation for details.

Minimum requirements for sealing air:

=N

2

Keep supply system for sealing air operating whenever the machine is
in operation.

Do not remove the air connection fitting from the motor. For
connection of air tubes only the fitting's front face screw for tube
connection may be opened (size G-1/8").

Maintain the required air filter quality of 5 um through frequent
inspections and replacement of defective parts.
Maintain the air system's oil-water-separator
inspections and replacement of defective parts.
Make sure the maximum air pressure of 1,5 bar (effective motor input)
is never exceeded.

through frequent

Rexroth
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Spindle Motor ADS112BI/C

Connections 4-5

4.5 Motor cooling

4.6 Rotating union

Fitting
T

EEP%:@* Air tube

&/

Motor

sealair EPS

Fig. 4-7: Sealing air connection

ADS-motors require permanent cooling supplied by external cooling
systems. These supply systems are not provided by Indramat. Refer to
machine documentation and motor data sheet for details.

Minimum requirements for liquid cooling system:

= Keep coolant supply circuit operating whenever the machine is in
operation.

= Do not remove the cooling connection fitting from the motor. For
connection of coolant tubes only the front face screw of the fitting may
be opened (size CK-1/8"-PK®).

= Maintain the required coolant filter quality of 100 um through frequent
inspections and replacement of defective parts.

= Monitor the coolant system's operation through flow-control devices
and temperature monitoring.

= Make sure the maximum coolant pressure of 3 bar (effective motor
input) is never exceeded.

= After motor or cooling failure do not restart cooling on a hot motor.
First let the motor cool down to 40° C or lower before cooling system
restart.

Rotating unions on ADS-motors are installed by the machine
manufacturer (no Indramat part). The rotating union is screwed into a
thread at the rear side of the motor shaft ("B"-side). Refer to machine
documentation for details.
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Spindle Motor ADS112BI/C

Operation 5-1

5 Operation

5.1 Start-up

Prerequisites

Run-in sequence

Start

This section contains detailed information about operating and
troubleshooting ADS112-motors.

Before motor start-up following measures must be carried out:

= Make sure all parts of the machine documentation and the machine
manufacturer's commissioning protocol are present.

= Contact the machine manufacturer if operating data or machine
documentation are incomplete.

= Make all connections and drive system adjustments according to the
machine documentation.

= Carry out complete commissioning and programming of drive systems
and external systems.

= Power up all external systems to normal operation according to the
machine documentation.

Bodily harm or product damage will occur !

= Make sure all conditions and requirements
mentioned above are fully accomplished before you

CAUTION carry out start-up of the motor.

= Record an additional protocol of the procedures you will carry out and
keep protocol available for further records.

After extended periods of transportation, storage or no-operation, ADS-
motors with permanent grease lubrication require a sequence of run-in
measures.

Note: If motors are stored for a long time (i.e. spare motors) it is
recommended to carry out the run-in sequence frequently to maintain the
motor operating ability. Fix the motor securely onto a massive groove
bench and you can perform the run-in sequence outside the machine.

If all conditions are fully accomplished, carry out following steps:

Step Duration Motor Speed Rotation "
1 15 Minutes 1000 min” )
2 15 Minutes 3000 min” [N
3 10 Minutes 1000 min"’ M
4 15 Minutes 5000 min” N
5 10 Minutes 3000 min” )
6 15 Minutes 7500 min” )
7 10 Minutes 3000 min” M
1) Sense of rotation with view on motor front shaft ("A-side")

Fig. 5-1: Run-in sequence

If all conditions are fully accomplished, carry out motor start-up
procedures and operation according to machine documentation. Refer to
drive & control system documentation for details on these components.
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Spindle Motor ADS112B/C

5.2 Maintenance

Maintenance procedures

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

DANGER = Stop machine operation and keep moving parts in

secure position before carrying out maintenance or
troubleshooting procedures.

= Refer to machine documentation for instructions.

ADS-motors (like any other motor with spindle bearings) are not free of
maintenance. Motor maintenance and repair should be carried out at
Indramat's service centre, but some on-site-measures can enhance
availability and reliability of the product.

Note: Indramat is not liable for any on-site maintenance or
troubleshooting action that is carried out by users or the machine
manufacturer.

= Refer to the maintenance plan provided by the machine manufacturer.
Record all maintenance actions in the machine protocol and keep
protocol available for further records.

Action Interval Troubleshooting
Check rotating union Replace rotating union (no
! Weekly
visually on leakage. Indramat part)
Check motor manually Contact machine manu-
on smooth run and Weekly facturer or Indramat service.
vibrations. Replace motor.
Check all filters for Once every Clean filters. Replace
contamination. month. defective parts.

Install new air filter
(5 pm)

Every 6 months

or every 2000 hrs.

of operation

Replace filter.

Install new filter for oil-
water-separator.

Every 6 months

or every 2000 hrs.

of operation

Replace filter.

Install new filter for
motor cooling circuit
(100 pm).

Every 6 months

or every 2000 hrs.

of operation

Replace filter.

Fig. 5-2: Maintenance

Note:

If ADS-motors are operated under heavy-duty conditions or in

extremely contaminated environment, it is recommended to carry out
maintenance procedures in shorter intervals.

Refer to documentation of other system components and to next section
for further information on troubleshooting.
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Operation 5-3

5.3 Troubleshooting

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

DANGER = Stop machine operation and keep moving parts in

secure position before carrying out maintenance or
troubleshooting procedures.

= Refer to machine documentation for instructions.

Following Q&A-list contains information and experience gathered from
working with ADS-motors. Due to the wide range of different applications
this list may not be complete. Please forward your experiences to
Indramat (see chapter 1.4).

Refer to documentation for the machine or other drive & control system
components for further guidelines on troubleshooting. If you cannot find a
workaround for your problem, then contact the machine manufacturer or
Indramat Customer Service for troubleshooting guidelines.

The following answers may list several measures. The measure that will
most likely solve the problem will be listed first.

Q: When powering up drive system a message occurs on the
control display: ]?229 Motor encoder error: Quadrant error | (drive
system DIAX03/04 only).

A: There might be noise signals on the encoder line.

= Check shielding of encoder cable and cable connectors. Shield
connections should be large-surfaced. Renew shielding if necessary.

= Place encoder cable away from power cables. Use shielded cable
channels.

= Reduce number of cable disconnecting points by using a single
encoder cable.

= If error persists, replace encoder cable, encoder interface DZF03.1 or
drive controller.

Q: When powering up drive system a message occurs on the
control display: [ C217 Error when reading motor encoder data
(DIAX03/04).

A: Cable problem, incorrect parameter or configuration, encoder fault.

= Check encoder cable for appropriate wiring.

= Set drive parameter P-0-0074 to value [ 9 | Refer to drive
documentation.

= Replace encoder interface DZF03.1 in drive controller.

= Replace motor.

Q: When powering up drive system a message occurs on the
control display: | F822 Motor encoder error: Signal amplitude faulty
(DIAX03/04).

A: Cable problem, incorrect wiring or encoder fault.

= Check encoder cable and connections for appropriate wiring, shielding
and breakage.

= Check encoder function of 1V.-encoder with encoder tester (i.e. from
Lenord&Bauer).
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If an encoder tester is not available, some encoder functions may be
tested with multimeter.

Multimeter check conditions :

= Shut down drive power safely and supply separate + 5 V¢ to encoder
(see wiring plan for details).
= Use measuring equipment only free of electrical potential.

= Turn motor shaft slowly and steadily during measurement to generate
a constant output signal.

MiniCODER |
GEL244 8

AC-mode: DC-mode:

typical value:

Track 1 L

Upg =20 mv|
Uss = 1 Vpp

maximum:

Upg <160 mV|

typical value:

Track 2

Upg =l20 mv|
Uss = 1 Vpp

maximum:

Reference

Upg <160 mV|

signal

Upg =-200 mV

UREF1 =25V

BtpEAT

© Lenord & Bauer

Shield

Ug=0V

LENORDCHECK.EPS

Fig. 5-3: Encoder-check with multimeter

Contact machine manufactuirer or Indramat customer service if diagnosis
proofs encoder malfunction.

Q: When enabling drive set-point the motor does not turn or
oscillates erratically.

A: Wiring problem, incorrect parameter or configuration, encoder fault.

= Check encoder cable for appropriate wiring.

= Set drive parameter P-0-0074 to value | 9 | Refer to drive
documentation.

= Replace encoder interface DZF03.1 in drive controller.
= Replace motor.

Q: When enabling positioning command the motor continues
turning without drive fault message.

A: Incorrect encoder wiring.
= Check encoder cable for appropriate wiring.
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Spindle Motor ADS112B/C Operation 5-5

Q: Motor gets hot after short time.

A: Motor overload through exceeded duty cycle, failure of motor cooling
circuit or bearing damage.

= Check machine program for compliance with motor operational data
and change program if required.
= Check cooling circuit. Install flow control devices for further monitoring.

= Check motor run manually for noise and vibration caused by damaged
bearings. Replace motor.

= Restart motor only after down-cooling time (max. 40° C motor
temperature before restart).

Q: Motor bearings cause vibrations or noise.

A: Grease lifetime or mechanical bearing lifetime exceeded. Bearing
mechanically damaged.

= Check machine for inappropriate mechanical stress and load onto
motor shaft.

= Replace motor.

Q: Motor temperature sensors not detected or failure (drive
controller diagnosis depends on controller type).

A: Failure of stator temperature sensors.

= Check sensor resistance with multimeter.

= Connect spare sensor leads. If unclear, locate corresponding lead pair
through resistance measurement.

35000 r 1500 . Check sensor resistance

with multimeter (expected
tolerance up to 20 %).

30000 1 1250

25000 [ 1000

- PTC available only in

20000 1
T 750 ADS112B.

15000

- 500

10000 - Refer to chap. 4 for junction

1 250 box details.

El. Resistance [Ohm]

5000

0

Temperature [°C]

Fig. 5-4: Temperature sensors

Q: Leakage at rotating union. Lubricant or oil drops off permanently.

A: Sealing or bearing of rotating union is worn out or mechanically
damaged.

= Replace rotating union (no Indramat part). Send defective parts back
to manufacturer (some manufacturer offer cost-effective revisions).

= Make sure ther is no mechanical force on rotating union via supply
tubes. Use only flexible tubes ! Refer to manufacturer documentation.
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5.4 Service

Central Service-Hotline

Shipping back

Environmental protection and

disposal

Training

Indramat-customers have access to a worldwide network of sales
representations and service stations. If you need assistance, contact your
local Indramat representative (for addresses see appendix).

Note: Collect all information about the problem and the equipment in
use (i.e. type, serial-no. etc.) before contacting Indramat service. This will
speed up communications and provide the best assisstance to solve the
problem.

In addition to local service contacts Indramat's central service hotline in
Germany can be contacted as follows:

e Phone +49 (0) 172 66 00 406 or
e Phone +49 (0) 171 33 38 826
Opening hours for Indramat's central service hotline in Germany:

e Monday to Friday 07:00 —23:00
e Saturday 08:00 —20:00
e Sunday, Holidays 09:00 - 19:00

When sending equipment back to Indramat please fill out the repair
sheet. This will make repair easier and faster.

Whenever old Indramat equipment is not used anymore we will take care
of appropriate disposal. Just mark the package clearly as disposal and
send it back to Indramat with prepaid freight. There will be no additional
charge through Indramat.

Indramat offers a complete training program for all products. Contact your
local Indramat representative or Indramat training center directly.

Indramat Training Centre Germany:
e Phone +49 (0) 9352 - 40 43 25 or - 40 46 96
o Fax +49 (0) 9352 - 4043 26
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Operation 5-7

Repaircard  Fill out repair card and attach copy to the package you ship back to
Indramat.
REPAIR CARD
for INDRAMAT equipment and components
Name: Co./loc.: Date:
If single parts replaced, SN: Del. cons. no.:
then part designation:
SN: Del. date:
Mach. manuf.: Type Mach. no.: Commissioning date:
Fault in axis: O horizontal Ref. time: Date of fault:
O vertical
O
Problem: Add. notes: ] Cause:
(e.g., LED diagnostics,
Fault fault message on displ.) O unknown
O  terminal fault
O always present O ext. short-circuit
[ occurs sporadically O mech. damage
O occurs after approx. hrs. O loose wiring/line
O occurs after vibrations O other
O temperature-dependent *
O other
*
*
*
*
*
Additional notes
Drive, supply unit,
General information: Additional problems: amplifier, mains:
O no function O problem with mechanics [ control volt. fault
O drive not running smooth O mains failure O mains failure, fuse F
O uncontr. drive movements O control unit failure O blower def.
O fault in one direction only O motor failure O bleeder res. def.
O supply fuse blown O break in failure [0 power supply fault
O other O other O bolt torn off
O other
Control unit Motor Remarks:
O no function
. O defective
g no display O thermocouple
no command value output 0 defective brake
O diagnostics O defective blower
O dim. offset in direction defective feedback
O E-stop loop interrupt O defective speed
O pos. control loop won't close g enc.signal
Pos. P [0 defective BLC signal
O program seq. fault 0 ground short-circuit
O aux. func. int. fault O overheating
(outputs) other
O acknowledgements not acc.
(inputs
O other
Rben.EPS
Fig. 5-5: Repair card
Rexroth
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S

Safety Instructions 2-1
Service 5-6

Hotline 5-6

Repair card 5-7
Start-up

Prerequisites 5-1

Run-in sequence 5-1

T

Technical data 3-2
Training 5-6
Troubleshooting 5-3
Type plate 3-1
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7 Kundenbetreuungsstellen - Sales & Service
Facilities

Deutschland — Germany

vom Ausland:
from abroad:

(0) nach Landeskennziffer weglassen!!
don’t dial (0) after country code!

D - 97816 Lohr am Main

D - 09120 Chemnitz

Regionalzentrum West
Borsigstrasse 15

Vertriebsgebiet Mitte X saes Vertriebsgebiet Ost X saies Vertriebsgebiet West X saies Vertriebsgebiet Nord X saies
Germany Centre X service Germany East X service Germany West X service Germany North O service
INDRAMAT GmbH INDRAMAT GmbH Mannesmann Rexroth AG INDRAMAT GmbH
Bgm.-Dr.-Nebel-Str. 2 Beckerstrale 31 Vertrieb Deutschland Kieler StraRe 212

D - 22525 Hamburg

D-80339 Munchen

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

D-71229 Leonberg

Telefon: +49 (0)7152/9 72-6
Telefax: +49 (0)7152/9 72-727

Lillistrake 14-18
D - 63067 Offenbach

Telefon: +49 (0) 62/82 00 90-0
Telefax: +49 (0) 62/82 00 90-80

Telefon:  +49 (0)9352/40-0 Telefon:  +49 (0)371/35 55-0 D - 40880 Ratingen Telefon:  +49 (0)40/85 31 57-0
Telefax:  +49 (0)9352/40-4885 Telefax:  +49 (0)371/35 55-333 9 Telefax:  +49 (0)40/85 31 57-15
Telefon:  +49 (0)2102/409-0
Telefax:  +49 (0)2102/409-406
Vertriebsgebiet Sid X saes Gebiet Sudwest X sates Vertriebsgebiet Mitte X saies Vertriebsgebiet Nord X saies
Germany South [ service Germany South-West X senvice Germany Centre [ service Germany North O service
INDRAMAT GmbH INDRAMAT GmbH Mannesmann Rexroth AG Mannesmann Rexroth AG
Ridlerstrale 75 Boblinger Stralke 25 Geschéftsbereich INDRAMAT Vertriebsniederlassung Region Nord

Geschéftsbereich INDRAMAT
Schitzenstrafe 20
D — 30853 Langenhagen

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

INDRAMAT Service-Hotline
INDRAMAT GmbH

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

Hotline ERSATZTEILE:
- nur an Werktagen von 15 -18 Uhr -
+49 (0) 93 52/40 42 22

Kundenbetreuungsstellen in Deutschland - Service agencies in Germany
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Spindle Motor ADS112B/C

Europa — Europe

vom Ausland: (0) nach Landeskennziffer weglassen,
don't dial (0) after country code,

from abroad:

0 nach Landeskennziffer mitwahlen!
dial O after country code!

Austria X sates [ senvice Austria X sates [ senvice Belgium X sates X senvice Denmark X sates X senvice
Mannesmann Rexroth Ges.m.b.H. Mannesmann Rexroth G.m.b.H. Mannesmann Rexroth N.V.-S.A. BEC AS
Geschaftsbereich INDRAMAT Geschaftsbereich INDRAMAT Geschéftsbereich INDRAMAT Zinkvej 6

Hagelingasse 3
A - 1140 Wien

Industriepark 18
A - 4061 Pasching

Industrielaan 8
B-1740 Ternat

DK-8900 Randers

Telefon:  +43 (0)1/9852540-400 Telefon:  +43 (0)7221/605-0 Telefon:  +32 (0)2/5823180 Telefon:  +45 (0)87/11 90 60
Telefax:  +43 (0)1/9852540-93 Telefax:  +43 (0)7221/605-21 Telefax:  +32 (0)2/5824310 Telefax:  +45 (0)87/11 90 61
England X saces K service Finland X saces [ service France X saes K service France X saes [ senvice
Mannesmann Rexroth Ltd. Rexroth Mecman OY Mannesmann Rexroth S.A. Mannesmann Rexroth S.A.
INDRAMAT Division INDRAMAT division Division INDRAMAT Division INDRAMAT

Broadway Lane, South Cerney
GB - Cirencester, Glos GL7 5UH

SF-017 40 Vantaa

Parc des Barbanniers
4, Place du Village

270, Avenue de Lardenne
F - 31100 Toulouse

Telefon:  +358 (0)9/84 91 11 je
Telefon:  +44 (0)1285/863000 Telefax.  +358 (0)9/84 911360 | 020632 Gennevilliers Cedex Telefon: +33 (0)5 61 49 95 19
Telefax.  +44 (0)1285/863030 Telefon:  +33 (0)141 47 54 30 Telefax: +33 (0)5 61 31 00 41
Telefax:  +33 (0)147 94 69 41
Hotiine:  +33 (0)6 08 33 43 28
France X saes [ service Italy X saes X service Italy X saes B service Italy X saes [ service

Mannesmann Rexroth S.A.
Division INDRAMAT

91, Bd. Iréne Joliot-Curie

F - 69634 Vénissieux — Cedex

Mannesmann Rexroth S.p.A.
Divisione INDRAMAT

Via G. Di Vittoria, 1

| - 20063 Cernusco S/N.MI

Mannesmann Rexroth S.p.A.
Divisione INDRAMAT

Via Borgomanero, 11

1- 10145 Torino

Mannesmann Rexroth S.p.A.
Divisione INDRAMAT

Via del Progresso, 16 (Zona Ind.)
| - 35020 Padova

Telefon: +33 (0)4 78 78 53 65 Telefon:  +3902/92 36 52 70 Telefon:  +39011/7 50 38 11 Telefon:  +39049/870 1370
Telefax: +33 (0)4 78 78 52 53 Telefax:  +39 02/92 36 55 12 Telefax:  +39011/7 71 01 90 Telefax:  +39049/8 701377
Italy [ saes K senice Italy B saes [ senice Netherlands X saies [ service Netherlands [ saes X senice

Mannesmann Rexroth S.p.A.
Divisione INDRAMAT

Via de Nicola, 12

| - 80053 Castellamare di Stabia NA

Mannesmann Rexroth S.p.A.
Divisione INDRAMAT

Viale Oriani, 38/A

| - 40137 Bologna

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

Telefon:  +39081/8 72 30 37 Telefon:  +39 051/34 14 14 Telefon:  +31 (0)411/65 19 51 Telefon:  +31 (0)411/65 19 51

Telefax:  +39081/87230 18 Telefax:  +39 051/34 14 22 Telefax:  +31 (0)411/65 14 83 Telefax:  +31 (0)411/67 78 14
e-mail: indramat@hydraudyne.nl

Norway B saes [ senice Poland B saes [ senice Russia O saes X service Spain B saes B service

Rexroth Mecman AS

Mannesmann Rexroth Sp.zo.o.

Tschudnenko E.B.

Mannesmann Rexroth S.A.

INDRAMAT Division Biuro Poznan Arsenia 22 Division INDRAMAT
Berghagan 1 or Box 3007 ul. Dabrowskiego 81/85 RUS - 153000 Ivanovo Centro Industrial Santiga
N—-1405 Ski-Langhus N-1402 Ski | PL — 60-529 Poznan RuRland Obradors s/n
Telefon:  +47 (0)64 86 41 00 Telefon:  +48 061/847 67 99 Telefon:  +7 093/223 96 33 Egscg’gns:ma Perpetua de Mogoda
Telefax:  +47 (0)64 86 90 62 Telefax:  +48 061/847 64 02 oder/or +7 093/223 95 48

Telefax:  +7 093/223 46 01 Telefon:  +34 937 47 94 00

Telefax:  +34 937 47 94 01

Spain X saes X senice Sweden X saes X senice Slowenia B saes B service Turkey B saes B service
Goimendi S.A. Rexroth Mecman Svenska AB INDRAMAT elektromotorji d.o.o. Mannesmann Rexroth Hidropar A..S.

Divisién Indramat
Jolastokieta (Herrera)
Apartado 11 37

INDRAMAT Division
Varuvéagen 7
S - 125 81 Stockholm

Otoki 21
SLO - 64 228 Zelezniki

Fevzi Cakmak Cad No. 3
TR - 34630 Sefakoy Istanbul

E - 20017 San Sebastian Telefon:  +386 64/61 73 32 Telefon:  +90 212/541 60 70
Telefon:  +46 (0)8/727 92 00 Telefax:  +386 64/64 71 50 Telefax:  +90 212/599 34 07

Telefon:  +34 9 43/40 01 63 Telefax:  +46 (0)8/647 3277

Telefax:  +34 9 43/39 17 99

Switzerland XSALES | switzerland XSALES

-East- X service -West- [ service

Mannesmann Rexroth Schweiz AG
Geschaftsbereich INDRAMAT
Gewerbestralle 3

CH-8500 Frauenfeld

Mannesmann Rexroth Suisse SA
Département INDRAMAT

Rue du village 1

CH-1020 Renens

Telefon:  +41 (0)52/720 21 00 Telefon:  +41 (0)21/632 84 20
Telefax:  +41 (0)52/720 21 11 Telefax:  +41 (0)21/632 84 21
Européische Kundenbetreuungsstellen (ohne Deutschland)
European Service agencies (without Germany)
Rexroth
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AuRerhalb Europa - outside Europe

vom Ausland:
from abroad:

(0) nach Landeskennziffer weglassen!
don't dial (0) after country code!

Argentina X sates [ service

Argentina [l saes X service

Australia X SALES X Service

Australia X SALES | Service

Mannesmann Rexroth S A.I.C.
Division INDRAMAT

Acassusso 48 41/7

RA - 1605 Munro (Buenos Aires)

NAKASE

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

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

Telefon:  +54 (0)11/4756 01 40
Telefax: +54 (0)11/4762 6862 Telefon:  +54 (0) 11/4768 36 43 Telefon:  +61 (0)3/93 59 02 28 .
e Telefax:  +54 (0) 11/4768 24 13 | Telefax:  +61 (0)3/93 50 02 86 Telefon:  +61 (0)3/95 80 39 33
" ; o Telefax:  +61 (0)3/95 80 17 33
mail:mannesmann@impsati.com.ar | e-mail: nakase@usa.net Email mel@rexroth com au
nakase@infovia.com.ar : ’ ’
Brazil X saes K service Brazil O saces X senvice Canada X saes K senvice China [ saces X service

Mannesmann Rexroth
Automacao Ltda.

Divisdo INDRAMAT

Rua Georg Rexroth, 609

Vila Padre Anchieta

BR - 09951-270 Diadema-SP

Mannesmann Rexroth
Automagcao Ltda.

Divisdo INDRAMAT

Rua Umberto Pinheiro Vieira, 100
Distrito Industrial

BR - 09220-390 Joinville - SC

Basic Technologies Corporation
Burlington Division

3426 Mainway Drive

Burlington, Ontario

Canada L7M 1A8

Mannesmann Rexroth (China) Ldt.
Shanghai Parts & Service Center
199 Wu Cao Road, Hua Cao
Minhang District

PRC - Shanghai 201 103

. . Telefon:  +1 905/335 55 11 Telefon:  +86 21/62 20 00 58

E o ) oma.SP , [ Caixa Postal 1273 ] Telefax:  +1 905/335-41 84 Telefax.  +86 21/62 20 00 68
Tel/Fax: +55 (0)47/473 55 833
Telefon:  +55 (0)11/745 90 60 Mobil: +55 (0)47 974 6645
+55(0)11/74590 70 e-mail: prochnow@zaz.com.br

Telefax:  +55 (0)11/745 90 50
e-mail: awittwer@rexroth.com.br
China X saces [ senice China X saces [ senvice Hongkong KXl saes X senvice India X saces X senvice

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

1, Jianguomenwai Avenue

PRC - Beijing 100004

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

Sha He Kou District

PRC - Dalian 116 023

Rexroth (China) Ldt.

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

Kowloon, Hongkong

Mannesmann Rexroth (India) Ltd.
INDRAMAT Division

Plot. 96, Phase llI

Peenya Industrial Area

IND - Bangalore - 560058

Telefon:  +86 10/65 05 03 80 Telefon:  +86 411/46 78 930 Telefon: +852 2262 51 00

Telefax:  +86 10/65 05 03 79 Telefax:  +86 411/46 78 932 Telefax:  +85227 44 0278 Telefon:  +91 (0)80/8 39 73 74
Telefax:  +91 (0)80/8 39 43 45

India X saes X senice Indonesia B sates [ service Japan O saes X senice Japan X saes X senice

Mannesmann Rexroth (India) Ltd.
INDRAMAT Division

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

PT. Rexroth Wijayakusuma
JI. Raya Bekasi Km 21
Pulogadung

RI - Jakarta Timur 13920

Rexroth Automation Co., Ltd.
Service Center Japan
Yutakagaoka 1810, Meito-ku,
NAGOYA 465-0035, Japan

Rexroth Automation Co., Ltd.
INDRAMAT Division

1F, I.R. Building

Nakamachidai 4-26-44, Tsuzuki-ku
YOKOHAMA 224-0041, Japan

_ . Telefon:  +62 21/4 61 04 87 Telefon:  +81 (0)52/777 88 41
IND - Navi Mumbai - 400 701 +62 21/4 61 04 88 +81 (0)52/777 88 53 Telefon:  +81 (0)45/94272 10
Telefon:  +91(0)22/7 61 46 22 Telefax:  +62 21/4 60 01 52 +81 (0)52/777 88 79 Telefax:  +81 (0)45/942 03 41
Telefax:  +91(0)22/7 68 15 31 Telefax:  +81 (0)52/777 89 01

Mexico X saes [ service Korea X saes B service Korea X saes B service South Africa X saies X service

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

Calle Neptuno 72

Unidad Ind. Vallejo

MEX - 07700 Mexico, D.F.

Telefon:  +525754 17 11
+52 5754 36 84
+525754 1260
Telefax: +525754 5073

+52 575259 43

e-mail: gsoria@rexroth-mexico.com

Mannesmann Rexroth-Seki Co Ltd.
1500-12 Da-Dae-Dong
ROK - Saha-Ku, Pusan, 604-050

+82 (0)51/260 06 18
+82 (0)51/2 60 06 19

Telefon:
Telefax:

Seo Chang Corporation Ltd.
Room 903, Jeail Building
44-35 Yeouido-Dong
Yeoungdeungpo-Ku
C.P.O.Box 97 56

ROK - Seoul

Telefon:  +82 (0)2/7 80 82 08
+82 (0)2/7 80 82 09
Telefax:  +82 (0)2/7 84 54 08

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

+27 (0)11/673 20 80
+27 (0)11/8673 72 69

Telefon:
Telefax:

m SALES D Service

Taiwan

Rexroth Uchida Co., Ltd.
No.1, Tsu Chiang Street

Tu Cheng Ind. Estate

Taipei Hsien, Taiwan, R.O.C.

+886 2/2 68 13 47
+886 2/2 68 53 88

Telefon:
Telefax:

Kundenbetreuungsstellen auBerhalb Europa - Service agencies outside Europe
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Aukerhalo Europa | USA - outside Europe / USA

USA X saes K service USA X saes K senvice USA X saes K senvice USA X saes K service
Mannesmann Rexroth Corporation Mannesmann Rexroth Corporation Mannesmann Rexroth Corporation Mannesmann Rexroth Corporation
INDRAMAT Division INDRAMAT Division INDRAMAT Division INDRAMAT Division
5150 Prairie Stone Parkway Central Region Technical Center Southeastern Technical Center Northeastern Technical Center
USA -Hoffman Estates, IL 60192-3707 USA - Auburn Hills, MI 48326 3625 Swiftwater Park Drive 99 Rainbow Road
Telefon:  +1 847/6 45 36 00 Telefon:  +1248/3 93 33 30 ggg'igé"(‘)’?gie ggﬁn'eiia;tt%?g‘;g :
Telefax:  +1 847/6 45 62 01 Telefax:  +1 248/3 93 29 06 9 u
. . . Telefon:  +1 770/9 32 32 00 Telefon:  +1 860/8 44 83 77

E-MAIL: service@indramat.com +1770/9 32 19 03 +1860/8 44 85 95
Service HOTLINE: +1-800-860-1055

-7 days/24hrs-
USA |Z| SALES m Service
Mannesmann Rexroth Corporation
INDRAMAT Division
Charlotte Regional Sales Office
14001 South Lakes Drive
USA - Charlotte,
North Carolina 28273
Telefon:  +1704/5 83 97 62

+1704/5 83 14 86

Kundenbetreuungsstellen aulRerhalb Europa / USA
Service agencies outside Europe / USA
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