
Synchronous MBS Kit Spindle
Motors

DOK-MOTOR*-MBS********-PRJ1-EN-P

Project Planning

mannesmann
Rexroth

engineering

Indramat277600



About this document Synchronous MBS Kit Spindle Motors

DOK-MOTOR*-MBS********-PRJ1-EN-P

Synchronous MBS Spindle Motors

Project Planning Manual

DOK-MOTOR*-MBS********-PRJ1-EN-P

• Drawing number: 209-0057-4301-01

This document ...

• familiarizes the potential user with MBS kit spindle motors

• describes the instllation of the kit spindle motor into the motor spindle

• explains the effects that the kit spindle motor has on the spindle
construction in general

• offers instructions on storage, handling, mounting and installing the
motor and stator

Document designation of pre-
vious editions

Status Comments

DOK-MOTOR*-MBS********-PRJ1-EN-P 12/98 1st edition

 INDRAMAT GmbH, 1998

Copying this document and giving it to others and the use and communi-
cation of the contents hereof without express authority, are forbidden.
Offenders are liable for the payment of damages. All rights are reserved
in the event of the grant of a patent or the registration of a utility model or
design (DIN 34-1).

All rights reserved in the event of changes in the documentation and
product availability.

INDRAMAT GmbH • Bgm.-Dr.-Nebel-Str. 2 • D-97816 Lohr a. Main

Phone 09352/40-0 • Tx 689421 • Fax 09352/40-4885

Dept. ECM5 (JW)

Title

Type of documentation

Document Code

Internal file reference

The purpose of the document

Editing sequence

Copyright

Validity

Published by



Synchronous MBS Kit Spindle Motors Contents I

DOK-MOTOR*-MBS********-PRJ1-EN-P

Contents

1 Introducing the MBS Kit Spindle Motor 1-1
1.1 MBS Main Spindle Drive ...................................................................................................................... 1-1

1.2 MBS Servo Drive.................................................................................................................................. 1-3

2 Technical Details 2-1
2.1 The Basic Principle of Rotor Mounting................................................................................................. 2-1

2.1.1 Mounting the rotor by shrinking it onto the spindle, removing the rotor using an oil under
pressure process........................................................................................................................... 2-1

2.1.2 Rotor Mounting on Reduction Sleeve................................................................................... 2-2

2.1.3 Rotor Mounting by „Axially Clamping“ to the Spindle........................................................... 2-3

2.2 Stator Mounting Principle..................................................................................................................... 2-4

2.3 Motor Feedback ................................................................................................................................... 2-5

2.4 Electrical Connections.......................................................................................................................... 2-6

2.4.1 Ground Connections ............................................................................................................ 2-6

2.4.2 Power Connections .............................................................................................................. 2-7

2.5 Standards and Regulations.................................................................................................................. 2-9

3 Safety Instructions for Electrical Drives 3-1
3.1 Introduction .......................................................................................................................................... 3-1

3.2 Hazards with improper use .................................................................................................................. 3-2

3.3 General ................................................................................................................................................ 3-3

3.4 Protection against contact with electrical parts and not grounded enclosures .................................... 3-4

3.5 Protection by protective low voltage (PELV) against electrical shock ........................................... 3-5

3.6 Protection against dangerous movements........................................................................................... 3-6

3.7 Protection when Handling and Mounting MBS Rotors......................................................................... 3-7

4 Ambient Conditions 4-1
Maximum Installation Elevation and Ambient Temperatures........................................................ 4-1

5 MBS200 Main spindle drives 5-1
5.1 Technical data...................................................................................................................................... 5-1

Characteristics of MBS200B-050 .................................................................................................. 5-2

Characteristics of MBS200C-050.................................................................................................. 5-3

5.2 Dimensional data ................................................................................................................................. 5-4

5.3 Dimensional data for mounting stator .................................................................................................. 5-6

5.4 Dimensional data of rotor..................................................................................................................... 5-8

5.5 Dimensional data of spindle („Shrink“ mounting) ................................................................................. 5-9

5.6 Dimensional data of spindle („Axially clamped“ mounting) ................................................................ 5-10

5.7 Type Codes........................................................................................................................................ 5-11



II Contents Synchronous MBS Kit Spindle Motors

DOK-MOTOR*-MBS********-PRJ1-EN-P

6 MBS200 Servo Drive 6-1
6.1 Technical data...................................................................................................................................... 6-1

Characteristics of MBS200C-050.................................................................................................. 6-2

6.2 Dimensional data ................................................................................................................................. 6-4

6.3 Dimensional data for mounting stator .................................................................................................. 6-6

6.4 Dimensional data for mounting rotor.................................................................................................... 6-8

6.5 Dimensional data of spindle („Shrink" mounting)................................................................................. 6-9

6.6 Dimensional data of spindle („Axially clamped" mounting) ................................................................ 6-10

6.7 Type Codes........................................................................................................................................ 6-11

7 Electrical Connections 7-1
7.1 Terminal Diagram DKR........................................................................................................................ 7-1

7.2 Terminal Diagram HDD/HDS ............................................................................................................... 7-2

7.3 Connecting Cables............................................................................................................................... 7-3

Technical data of the power and feedback cables........................................................................ 7-3

8 Mounting Instructions 8-1
8.1 General Information ............................................................................................................................. 8-1

8.2 General Safety Guidelines ................................................................................................................... 8-2

8.3 Aids for Mounting and Removal........................................................................................................... 8-4

8.4 Securing the screws with LOCTITE ..................................................................................................... 8-6

8.5 Mounting the Rotor to the Spindle........................................................................................................ 8-8

8.5.1 Shrinking Rotor onto Spindle (1st mounting mode) ............................................................ 8-10

8.5.2 Axially Clamping the Rotor (2nd mounting mode) ............................................................... 8-14

8.5.3 Balancing the Rotor............................................................................................................ 8-17

8.6 Removing Rotor from Spindle............................................................................................................ 8-18

8.6.1 Removing a Rotor that has been Shrunk On ..................................................................... 8-18

8.6.2 Removing an Axially-Clamped Rotor ................................................................................. 8-21

8.7 Mounting the Stator into the Spindle Housing.................................................................................... 8-21

8.7.1 Mounting Stator for Liquid-Cooling into Spindle Housing................................................... 8-22

8.7.2 Mounting Stator for Natural Convection into Spindle Housing........................................... 8-24

8.7.3 Connecting the Electrical Stator Cables............................................................................. 8-25

8.8 Removing Stator from Spindle Housing............................................................................................. 8-28

8.9 Electrical Check - Motor Spindle........................................................................................................ 8-29

8.9.1 Conducting a Windings Check ........................................................................................... 8-29

8.9.2 Test Protocol of a motor spindle with MBS motor .............................................................. 8-32

9 Storage, Handling, Transport 9-1
9.1 General information ............................................................................................................................. 9-1

9.2 Rotor .................................................................................................................................................... 9-1

9.3 Stator.................................................................................................................................................... 9-1

10 Condition at Delivery 10-1
10.1 Delivery ............................................................................................................................................ 10-1

10.2 What is delivered ............................................................................................................................. 10-2



Synchronous MBS Kit Spindle Motors Contents III

DOK-MOTOR*-MBS********-PRJ1-EN-P

11 Identifying the merchandise 11-1

12 Index 12-1



IV Contents Synchronous MBS Kit Spindle Motors

DOK-MOTOR*-MBS********-PRJ1-EN-P



Synchronous MBS Kit Spindle Motors Introducing the MBS Kit Spindle Motor 1-1

DOK-MOTOR*-MBS********-PRJ1-EN-P

1 Introducing the MBS Kit Spindle Motor

1.1 MBS Main Spindle Drive

MBS kit spindle motors are used as direct drives in motor spindles. The
arrangement of the motor between the main spindle bearings lends the
motor extreme rigidity. This means, for example, that in grinding machi-
nes, main spindle and C-axis operations are implemented with but one
drive.

Motor spindles are used for lathing, milling and grinding processes in
machine tools, transfer streets, machining centers and special machines.

Fig. 1.1 shows components of an MBS kit spindle main drive.

Drive
controller

x12ms81p.fh7

Motor
power
cable

Spindle

Storage

Power
conn.

kit
spindle
motor

Motor
feedback
cable

Motor feedback

Storage

Coolant line
Cooling

unit

Housing

Fig. 1-1: Components of an MBS main spindle drive

The motor spindle is made up of a spindle with housing, bearings, kit
spindle motor with cooling option and the motor feedback.

Determining the type of bearings, lubricant and the extent of bearing input
tension depends on how the motor spindle is used. The spindle builder
bears this responsibility.

How a spindle motor affects the construction of the motor spindle is
described in this document.

The motor feedback measures rotor position and transmits it to the
controller in order to regulate speed and spindle position. It is integrated
into the motor spindle as a self-sufficient module.

MBS kit main spindle motors are liquid-cooled, permanent-magnet
excited synchronous motors. They are made up of a stator with cooling

Motor spindle

Motor feedback

Structure
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jacket and a rotor with step compression joint (the rotor can be axially
clamped as an alternative). Motor size is fixed according to the outside
diameter, Dn, of the stator jacket.

There is a helical groove on the cooling jacket that conducts the coolant
between the spindle house and the cooling jacket.

The step compression joint on the rotor is a non-positive compression
joint that makes it possible to easily mount and remove the rotor. Step
compression joints do not cause any stress that could negatively effect
the running accuracy of the spindle. They also increase the stiffness of
the spindle.

With axial clamping, the rotor is centered on the spindle with a clearance,
then pressed against the spindle shoulder via a terminal board using a
tension screw. This makes it easy to mount and remove, if necessary.
Maximum speed must be limited to 2500 min-1 as higher speeds cause a
slight elongation between rotor and spindle housing which, in turn, can
lead to an unbalanced state.

Cable strand

Stator

Cooling sheath

Rotor

Compression
joint

Winding head

Spiral nut for
lubricant

Leakage
nut

Pressure
oil

connection

Leakage
nut

Dn

o16ms81p.fh7

O-rings

Fig. 1-2:Synchronous kit spindle motors with allocation of terms
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1.2 MBS Servo Drive

MBS kit servo motors are different from the MBS kit main spindle motors
as:

• their cooling mode is natural convection,

• they have low end speeds and

• their rotor inside diameters are larger.

The following figure illustrates the components of an MBS kit servo drive.
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Fig. 1-3: Components of an MBS kit servo drive

The motor spindle is made up a spindle with housing, bearings, kit spindle
motor and motor feedback.

What type of bearings, lubricant and the extent of bearing input tension
are used depends on how the motor spindle is used and is the responsi-
blity of the spindle builder.

The motor feedback measures rotor position and transmits it to the
controller to regulate speed and spindle position. It is integrated into the
motor as a self-sufficient module.

An MBS kit servo spindle motor is a permanent-magnet excited synchro-
nous motor. Thermoconduction and natural convection remove all heat.
Spindle mounting must assure thermoconduction.

The rotor of the servo spindle motor must be connected non-positively
with the spindle with either, as is the case with main spindles, a step
compression joint or an „axial clamp“. (See section 1.1 MBS Main Spindle
Drive)

Motor spindle

Motor feedback

Structure



1-4 Introducing the MBS Kit Spindle Motor Synchronous MBS Kit Spindle Motors

DOK-MOTOR*-MBS********-PRJ1-EN-P



Synchronous MBS Kit Spindle Motors Technical Details 2-1

DOK-MOTOR*-MBS********-PRJ1-EN-P

2 Technical Details

2.1 The Basic Principle of Rotor Mounting

The rotor is made up of a sleeve to which magnets have been glued on
the outside. The sleeve drill hole has two slightly graduated diameters.
These fitting surfaces center the mounted rotor against the spindle. The
rotor centering construction must comply with the instructions specified in
the section „Technical data - motor spindle construction“.

There are two ways to mount the rotor to the spindle:

1. Shrink the rotor onto the spindle

• Shrink the rotor onto the spindle

• Shrink the rotor onto the reduction sleeve

2.  Clamp the rotor axially

2.1.1 Mounting the rotor by shrinking it onto the spindle, removing the
rotor using an oil under pressure process

Spindle

x15ms81p.fh7

Oil chamberPress. oil conn.
(closed

during operation)

Compression
joint

ø
D

2

Pressure oil
for removal

Faxial

Rotor removed

Rotor

Compression
joint

Spindle

ø
D

1

Fig. 2-1: Rotor mounting and step compression joint

Before mounting it, the rotor is heated up to 130°C but no more than
140°C.

Note: Maximum temperature may not be exceeded! The tempera-
ture in the cabinet may not exceed 140°C.

Due to material expansion, the fittings at diameter D1 and D2 expand.
Rotor and spindle can be joined without the use of pressure.

Oil under pressure is forced into the step comression joint. This generates
an axial force that makes the rotor slip off of the spindle once an oil film
has sufficiently built up between the fitting surfaces.

The steps for mounting and removal are specified in section 2 „Technical
Details".

Rotor mounting by shrinking

Removal with the oil under
pressure process
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After mounting, the rotor is balanced to the required vibration grade ( DIN
VDE 0530 Section 14). To compensate the weight of the rotor at both
rotor ends, axial tapped pins are screwed in and then secured with a
bonding agent (see 8.4 „Securing the screws with LOCTITE“).

Mounting in this way means that the motor spindle is securely centered on
the spindle in every operating state.

The maximum speeds apply as outlined in section 2, subsection
„Technical Details“.

2.1.2 Rotor Mounting on Reduction Sleeve
Regardless of its size, each rotor can only be delivered with one inside
diameter, namely, the biggest one possible. If a smaller diameter is
needed, then the rotor can be shrunk onto a reduction sleeve.

Note: Indramat does not supply reduction sleeves.

The reduction sleeve onto which the rotor is shrunk can then, in turn, be
shrunk onto the spindle or axially clamped.

in preparation

Fig. 2-2: Rotor mounting to reduction sleeves
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2.1.3 Rotor Mounting by „Axially Clamping“ to the Spindle

Spindle

Clamping disc x03ms81p.fh5

Expansion screws

Rotor

Fig. 2-3:Rotor mounting with „axial clamping“

The rotor is center on the spindle with clearance and then pressed
against the spindle shoulder via a terminal board using a tension screw,
thus clamping it axially.

The tension screws must compensate the change in length between rotor
and spindle caused by the temperature difference between rotor and
spindle equal to max. 20°C when the motor is in operation.

Tension screws and terminal boards must be ordered separately and are
the responsibility of the spindle builder.

There are holes for the screws on the front of the rotor.

After mounting, the rotor is balanced to the required vibration grade ( DIN
VDE 0530 Section 14). To compensate the weight of the rotor at both
rotor ends, axial tapped pins are screwed in and then secured with a
bonding agent (see 8.4 „Securing the screws with LOCTITE“).

Note: The clamping disc must be ordered separately.

Note: Maximum speed with „axial clamping" is limited to 2500 min-1.

Due to the temperature difference between rotor and spindle as well as
the centrifugal force, minimal displacemenet between rotor and spindle
axis can occur at higher speeds (>2500 min-1). This could increase the
imbalanced mass to an unacceptable extent.

The rotor may not be mounted to the spindle in any other way!

Balancing the rotor
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2.2 Stator Mounting Principle

The stator is made up of a cooling jacket and a core assembly with
winding overhang arranged on the front. The outside of the jacket is
stepped. The ends of the stator are therefore generally identified as the
thick and thin stator end.
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laminated
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cooling
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Fig. 2-4: Stator mounting principle

The mounting drill hole in the spindle housing must be constructed as per
„Technical data - construction the motor spindle“.

The stator is axially fixed and secured against twisting at either the thick
or thin end within the motor spindle. For this purpose, there are windings
on the front for axial mounting and drill holes for cylinder pins to prevent
twisting.

There is a clearance between stator and spindle housing of at least 1 mm
at the opposite stator end. This makes it possible for the stator to expand.
This expansion results from the heat generated by the stator while the
motor spindle is running.

The layout of the stator accommodates light weight and little volume. Its
final flexural strength is not achieved until it is mounted into the spindle
housing.

When cooling with natural convection, the heat generated in rotor and
stator is conducted over the end shields, the turning spindle and the stator
housing.

The coiled groove worked into the cooling jacket creates a channel with
the spindle housing. This is sealed on both ends by two O-rings. There is
a drainage groove between the O-rings. The drainage of the coolant is
ensured by a drain hole at the lowest point of the spindle housing.

The cooling jacket is made of aluminum. The spindle housing must be
protected against corrosion. A suitable coolant or additive can be used for
this purpose.

Stator

Mounting the stator

Cooling with „natural
convection“

Liquid cooling
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For further information on dimensioning and selecting a coolant, see the
document „Liquid cooling of INDRAMAT drive components; Dimensioning
and Selecting“, doc. no. 209-0042-4123.

The power connection is conducted through one of the end windings of
the stator. At least one PTC resistor is in the end winding to measure the
winding temperature through the controller.

The power connection and the PTC resistor connection are conducted
together as one cable core within a hose The cable core can, depending
on how ordered, be situated at either the thick or thin stator end.

When conducting the cable through the spindle housing, please note that

• the bend radius specified for the cable strand may not be exceeded 
(see section „Technical data“),

• the edges of the drill holes on the spindle housing must be smoothed
or protected with a plastic sleeve.

2.3 Motor Feedback

To control spindle speed, and when positioning the spindle, it is
necessary for the controller to be able to evaluate spindle position. A
motor feedback is needed for this.

Note: The builder of the machine or installation decides which
feedback is used. Compatibility to Indramat drive controllers
must be checked. Consult your local sales representative or
office.

Electrical connections
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2.4 Electrical Connections

The connection diagram in Fig. 2.5 is schematic. It is a checklist for all
connections needed to operate the motor spindle with a 1MB motor.

The electrical connections of INDRAMAT main spindle drives are stan-
dardized in an effort to keep the variety of cables to a minimum.

There are the following electrical connections on a motor spindle with kit
spindle motor:

• power connections with PTC resistor of the motor

• ground connections

• motor feedback connections

Controller

M

3

Motor
feedback

PTC

A01ms81p.fh7

power
conn.

ground
conn.

Motor feedback
conn.

Motor PTC
resistor conn.

10

Kit spindle motor

Fig. 2-5: Schematic connection diagram for kit spindle motors

2.4.1 Ground Connections
An MBS motor is grounded via the motor power cable on the controller.
The ground connection on the stator of the motor spindle must comply
with the specifications of the dimension sheet. See section „Technical
data“ of the relevant kit spindle motor.

The cross section of the ground wire corresponds to the minimum core
cross section as specified in the section „Technical data“ of the relevant
MBS motor.
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2.4.2 Power Connections
The power connection of the kit spindle motor implements

• a terminal connection (terminal box).

The stator has a 1.5 meter long cable. This cable has a protective co-
vering and is made up a power core, protective conductor and a wire pair
for the PTC resistor in the winding overhang.

The cross sections of the power cores of the cable strand depend on the
nominal motor current. The cross section of the line pair for connecting
the PTC resistor of the motor equals 0.5 mm2.

The cable strand is a motor-internal connection. The insulation of the
strand is thus designed to take temperatures higher than that of the motor
power cable (connection between motor spindle and controller). The data
in section „Technical data“ on the minimum core cross section of the
motor power cable therefore generally deviate from the cross sections of
the power cores of the cable strand.

The allowable bend radius of the cable strand is specified in the dimensi-
on sheet of the relevant kit spindle motor in section „Technical data“.

In terminal connections, the cable strand of the stator is connected with
the motor power cable in the terminal box. The terminal box is mounted to
the spindle housing or within its proximity. There must be a three or six
pin terminal strip for the power connections and a terminal strip with two
terminal points for the PTC resistor connection in the box (Fig. 2-6). The
standard cables also contain two additional strands for the optional brake
control. These are generally not required. To avoid interference during
operation, it is advisable to route these cores in the terminal box on a
terminal strip. To maintain all the standards applicable to the terminal
connections, see Fig. 2-7.

Reserve strand Ground
connection

Terminal
bolt

Ring
terminals

Sealing compound

PE

Terminal strip

Treminalboard

x19ms81p.fh7

W2 U2 V2

U1 V1 W1

U V W

PE

1 2 3

5
6

7
8

to Controller

Fig. 2-6: An example of a terminal box (looking down, box open)

Power cores cross sections

Bend radius of the cable strand

Terminal connection
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Standard Terminal connection

Terminal panel DIN 46 294 maximum nominal voltage AC 660V

Terminal strip DIN VDE 0110 maximum nominal voltage AC 380V

Mounting bolts DIN 46 200 determining bolt diameter

Ring terminals DIN 46 237 power core of the cable strand

Ferrules DIN 46 228 Section 3 PTC resistor core of the cable
strand

Protection category DIN VDE 0530 Section 5 minimum category IP54

Connection designation EN 60 445
DIN VDE 0530 Section 8

(see Fig. 2-7)

Fig. 2-7: Terminal connection standards

The terminal box must have a minimum protection category of IP 54 as
specified in DIN VDE 0530 Section 5. There must be seals between
spindle housing and terminal box as well as the terminal box lid (Fig. 2-8:
). The cable leadthrough of the individual strands from spindle housing to
terminal box are sealed with sealing material (Fig. 2-7: Terminal connecti-
on standards). Cable screws may only be used with connections to the
drive controller.

Terminal box
seal

Lid

terminal box

Lid
seal

spindle housing

x08ms81p.fh7

Fig. 2-8: Seals on the terminal box

The mounting bolts of the terminal boards meet DIN 46 200 demands in
terms of the nominal current for the MBS motors (see Fig. 2-9). Data on
the nominal current are in section „Technical data“ of the relevant kit
spindle motors.

Nominal curent Bolts Hexagonal groove Washer for eye
connection 1) 2)

up to /A winding d material

10 M 3.5 DIN 439 -AM 3.5 - Ms DIN 125 - 3.7 - Ms

16 M 4 DIN 439 -AM 4 - Ms DIN 125 - 4.3 - Ms

25 M 5 DIN 439 - AM 5 - Ms DIN 125 - 5.3 - Ms

63 M 6 CuZn37 F45 DIN 439 - BM 6 - Ms DIN 125 - 6.4 - Ms

100 M 8 DIN 439 - BM 8 - Ms DIN 125 - 8.4 - Ms

160 M 10 DIN 934 - M10 - Ms ---

250 M 12 DIN 934 - M12 - Ms ---

1)  Materials of equal electrical and mechanical value may also be used.

2)  Additional grooves and washers may be made of steel. Note the heating up caused by eddy currents.
Fig. 2-9: Current load of the mounting bolts as per DIN 46 200
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The individual components of the terminal connections are not available
through INDRAMAT. For terminal box, board and strip suppliers, see
below.

Components Supplier

Terminal box Kinle & Spiess GmbH
74343 Sachsenheim

Terminal board REKOFA WENZEL GmbH &CoKG

53474 Bad Neuenahr-Ahrweiler

Terminal strip WIELAND, ELEKTROINDUSTRIE GmbH
96045 Bamberg

Fig. 2-10: Possible suppliers

2.5 Standards and Regulations

The following standards are quoted in this document. These must be
complied with and used.

Standard No. Sect. Edition Title

DIN 34 01.98 Protection notes on limiting use of documentation

DIN 509 06.98 Relief groove

DIN 580 03.72 Ring screws

DIN 913 12.80 Winding pin with hexagon socket, ISO

DIN 2999 1 07.83 Whithworth tubular windings for tubular pipes and fittings, c y-
lindrical internal thread and conical external thread, winding
dimension

DIN 42 961 06.80 Name plate for electrical machines, design

DIN 46 200 07.77 current-conductive connecting bolts up to 1600A. Layout and
allocation of current rates.

DIN 46 294 04.85 Square terminal board with six mounting bolts.

DIN EN 60 445 09.91 Designation of the electrical connections of equipment and
specific conductors, general rules for an alpha-numeric coding
system.

DIN EN ISO 4762 02.98 cylinder screw with hexagon socket, ISO 4762 modified

DIN EN ISO 8734 10.92 hardened cylinder pin (ISO8734: 1967) German version of 1992

DIN VDE 0110 1 04.97 Insulation coordination for electrical equipment in extra-low
voltage installations, measuring air and creepage distance.

DIN VDE 0530 1 07.91 Rotating electrical machines, measuring data and operation
modes

DIN VDE 0530 5 04.88 Rotating electrical machines, breakdown of protection categorie
of housing for rotating machines

DIN VDE 0530 8 07.87 Rotating electrical machines, terminal designations and rotational
direction.

Fig. 2-11:Quoted standards

The construction, mounting and documentation of a motor spindle in
terms of standards and regulations must be complied with (List may be
not complete).



2-10 Technical Details Synchronous MBS Kit Spindle Motors

DOK-MOTOR*-MBS********-PRJ1-EN-P

Standard No. Sect. Edition Title

DIN 46
228

3 08.92 Ferrules, raw form without plastic sleeve

DIN 46
237

07.70 Ring terminals for no-solder connections, insulated for copper
conductor

DIN VDE 0100 410 11.83 construction of high-voltage facilities with nominal voltages up to
1000V, safety measures, protection against dangerou body
currents

DIN EN 60034 14 09.97 running electrical machines, section 14; mechanical vibrations
of specific machines with an axis height of 56 mm and higher,
measurements, evaluation and limit values of the vibrations.

Regulation Title

89/336/EWG Electromagnetic compatibility, EU guidelines with national interpretations of EMC law
dated 9 November 1992

Accident prevention

VBG 1 General regulations

VGB 4 Electrical machines and equipment

VGB 5 Power-driven equipment
Fig. 2-12: Additional standards and regulations
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3 Safety Instructions for Electrical Drives

3.1 Introduction

These instructions must be read and understood before the equipment is
used in order to minimize the risk of personal injury and / 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. Please 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 cannot locate the user
documentation for your equipment. A listing of Indramat offices is supp-
lied in the back of this manual. Request that your representative send this
documentation immediately to the person or persons responsible for the
safe operation of this equipment.

If the product is resold, rented and/or otherwise transferred or passed on
to others, then these safety instructions must accompany it.

WARNING

Improper use of this equipment, failure to follow the
attached safety instructions, or tampering with the
product, including disabling of a or several safety
devices, may result in bodily injury, severe electrical
shock, death, or property damage!
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3.2 Hazards with improper use

DANGER

High voltage and high discharge current!

Danger to life, risk of severe electrical shock and risk of
injury!

DANGER

Dangerous movements!

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

WARNING

High electrical voltages due to incorrect connections!

Danger to life, severe electrical shock and serious bodily
injury!

WARNING

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

  

CAUTION

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

CAUTION

Risk of injury due to incorrect handling!

Bodily injury caused by crushing, shearing, cutting and
thrusting movements!

CAUTION

Risk of injury due to incorrect handling of batteries!
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3.3 General

• INDRAMAT GmbH is not liable for damages resulting from failure to
observe the warnings given in these instructions.

• Operating, maintenance and safety instructions in the local language
or English must be ordered and received before initial start-up, if the
instructions in the language provided are not understood 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 measu-
res 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 spare parts approved by the manufacturer.

• All safety regulations and requirements for the specific application
must be followed 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 re-
gulations 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.
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3.4 Protection against contact with electrical parts and not
grounded enclosures

Note: This section pertains to equipment and drive components with
voltages over 50 Volts.

Touching live parts with potentials of 50 volts and higher applied to them
or touching not grounded enclosures can be dangerous and cause severe
electrical shock. In order for electrical equipment to be operated, certain
parts must have dangerous voltages applied to them.

DANGER

High Voltage!
Danger to life, severe electrical shock and risk of injury!

⇒ Only those trained and qualified to work with or on
electrical equipment are permitted to operate, maintain
and / 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 according
to the connection diagram.

⇒ At no time may electrical equipment be operated if the
ground wire is not permanently connected, even for
brief measurements or tests.

⇒ Before beginning any work, disconnect mains or the
voltage source from the equipment. Lock the equip-
ment 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. Measu-
re the voltage on the capacitors before beginning 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.

⇒ Before switching the equipment on, install those covers
and guards provided with the equipment to prevent
contact with live parts. Before operating, cover and
guard live parts properly so they cannot be touched.

⇒ 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/ 1994.
⇒ Electrical components with exposed live parts must be

installed in a control cabinet to prevent direct contact.
European countries: according to EN 50178/ 1994.
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.
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DANGER

High housing voltage! High leakage current!
Danger to life and limb, danger of injury from electric
shock!

⇒ Prior to powering up, connect the electrical equipment,
the housing of all electrical units and motors to the
protective conductor at the grounding points or ground
them. This applies even to brief tests.

⇒ The protective conductor of the electrical equipment
and units must always be connected to the supply net-
work. Leakage current exceeds 3.5 mA.

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

⇒ 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 / 1994, 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 consult
the above noted items at all times.

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

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

• International: IEC 364-4-411.1.5

• EU countries: see EN 50178/1994, section 5.2.8.1.

WARNING

High electrical voltages due to incorrect connections!
Danger to life, severe electrical shock and/or serious
bodily injury!

⇒ Only that equipment or those electrical components
and cables may be connected to all terminals and
clamps with 0 to 50 volts that are of the protective low
voltage type (PELV = Protective Extra Low Voltage).

⇒ Only connect those voltages and electrical circuits that
are safely isolated. Safe isolation is achieved, for ex-
ample, with an isolating transformer, an optoelectronic
coupler or when battery-operated.
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3.6 Protection against dangerous movements

Dangerous movements can be caused when units have bad interfaces or
motors are connected incorrectly.

There are various causes of dangerous movements:

• Improper or incorrect wiring or cable connections

• equipment is operated incorrectly

• probe parameters or encoder parameters are set incorrectly

• malfunctioning components

• errors in software or firmware

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

Although the monitoring circuits in the drive components make improper
operation almost impossible, personnel safety requires that proper safety
precautions be taken to minimize the risk of personal injury and/or
property damage. This means that unexpected motion must be anticipa-
ted since safety monitoring built into the equipment might be defeated by
incorrect wiring or other faults.

DANGER

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

⇒ In the drive component monitoring units, every effort is
made to avoid the possibility of faulty operation in con-
nected drives. Unintended machine motion or other
malfunction is possible if monitoring units are disabled,
bypassed or not activated.

⇒ Safe requirements of each individual drive application
must be considered on a case-by-case basis by users
and machine builders.

Avoiding accidents, personal injury and/or property
damage:

⇒ 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 / barriers

⇒ Fences should be strong enough to withstand maxi-
mum possible momentum.

⇒ Mount the Emergency Stop (E-stop) switch in the
immediate reach of the operator. Verify that the emer-
gency stop works before startup. Do not operate the
machine if it 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.
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⇒ 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 lock-out and secure 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 equipment electronics 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 spe-
cial Electromagnetic Compatibility (EMC) test on the
plant.

3.7 Protection when Handling and Mounting MBS Rotors

Synchronous kit motor rotors generate considerable static magnetic fields
due to the glued on permanent magnets.

Danger

N

S

Health hazard for persons with heart pacemakers,
metal implants and hearing aids in proximity to
electrical equipment!
⇒ Persons with pacemakers and metal implants are not

permitted to have access to the 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, repaired or mounted.
⇒ If it is necessary for a person with a pacemaker to

enter into such an area, then a physician must be
consulted prior to doing so.

⇒ Persons with metal implants or hearing aids must take
care prior to entering into areas described above. It is
assumed that metal implants or hearing aids will be
affected by such areas: A physician must be consul-
ted prior to working in and/or entering such areas.
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CAUTION

Danger of pinching fingers and hands due to the
attractive force of the magnets!

     Strong magnetic fields due to permanent magnets of
the rotors!

⇒ Only handle when wearing protective gloves.

CAUTION

Sensitive parts can be damaged or destroyed!

 Strong magnetic fields due to permanent magnets of the
rotors!

⇒ Watches, credit cards, any types of cards with ma-
gnetic strips as well as ferromagnetic metal sections
such as iron, nickel, cobalt must be kept away from
permanent magnets.
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4 Ambient Conditions

Maximum Installation Elevation and Ambient Temperatures
The specified power data of the motors applies to

• ambient temperatures of 0º to +45º C

• installation elevations of 0 to 1000 m above sea level

If the motors are used in areas in which these values would be exceeded
then the "Load factors" must be taken into account. This derates the
power data.

⇒ In cases such as these, check whether the power data still suffice for
your application. To determine the load factors, see Fig. 4-1. Values
higher than those illustrates for both temperature and installation ele-
vations are not allowed!

Note: Motor damage and forfeiture of guarantee!

Motors operated outside of the specified range could be
damaged. Doing so would also mean that the guarantee is
forfeited. Therefore, please note the following instructions.

k01mk81p.fh5

Load depends on
ambient temperature

Load depends on
installation elevation

above 1000 m

Lo
ad
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ct

or
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Ambient temperature in °C Installation above sea level

1000 2000 3000
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0,8

1

0,6

0,8
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Fig. 4-1: Load factor as dependent on ambient temperatures and installation
elevation

If either ambient temperature or installation elevation lie above nominal
data range, then

⇒ multiply the torque data specified in the selection data with the low
factor which has been determined, then

⇒ make sure that your application does not exceed the reduced torque.
If both the ambient temperature and installation elevation lie above the
nominal data, then

⇒ mulitply the determined load factors fT and fH;

⇒ then multiply that value with the motor torque data specified in the
selection list.

⇒ Now make sure that the reduced torque is not exceeded by your
application.

Nominal data

Exceeding nominal data
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5 MBS200 Main spindle drives

5.1 Technical data

Designation Symbol Unit Data

Motor type MBS200B-050 MBS200C-050

Motor nominal speed 1) 5) n min-1 5200 5200

Allowable maximum speed

Mounting „Shrinking“ nmax min-1 6300 6300

„axially clamped“ nmax min-1 2500 2500

Continuous torque at standstill MdN Nm 90 115

Continuous current at standstill IdN A 128 150

Minimum cross section for INDRAMAT cable 7) A mm² 1 x 25 or 2 x 10 1 x 35 or 2 x16

Minimum cross section for standard PVC cable 8) A mm² 1 x 50 or 2 x 16 2 x 25

Theoretical maximum torque 2) Mmax Nm 180 180

Usable peak current Imax A 245 240

Rotor moment of inertia JM kgm² 300 x 10-4 325 x 10-4

Torque constant at 20°C Km Nm/A 0.73 0.785

Voltage constant at 20°C 4) Keff V 66.4 71.4

Windings resistance at 20°C RA Ohm 0.06 0.07

Windings inductance LA mH 0.46 0.55

Thermal time constant Tth min 120 120

Weight Rotor mM kg 12.0 14.5

Stator mM kg 17.0 20.0

Allowable ambient temperature Tum °C 0 to +40

Allowable storage and transport temperature TL °C -20 to +80

Maximum installation elevation 3) m 1000 above sea level

Insulation classification F

Technical data about liquid cooling

Nominal power loss PVn kW 1.5 2.5

Coolant temperature at entry ϑein °C 10 to 40

Coolant temperature at PVn  
6) ∆ϑn K 10

Ambient temperature T °C 5 to 45

Required coolant flowthrough at∆ϑn  
6) Qn l/min 10 10

Pressure drop at Qn  
6) ∆pn bar 0.1 0.1

Maximum system pressure pmax bar 5 5

Volume in coolant channel V l 0.4 0.5

1) Depends on torque requirements of application. For standard applications see nmax in the selection lists for the motor/controller
combination. For other applications determine usable speed using required torque specified in speed/torque characteristics.
2) Achievable maximum torque depends on drive controller. Only those in the selection lists for the motor/controller combination
specified maximum torques Mmax are binding.
3) Installation heights over 1000m are possible with reduced data; see section 4.
4) at 1000 min-1 .
5) if mounted „axially clamped“ then speed must be limited to 2500 min -1.
6) Data based on water as coolant. If any other type is used, e.g., oil, then recompute data or locate values in the flowthrough chart.
7) Line diameter per DIN EN 60204, routing B2 and conversion factor for INDRAMAT cable at ambient temperature 40°C.
8) Line cross section per DIN EN 60204, routing B2 and ambient temperature 40°C.

Fig. 5-1: Technical data MBS200B-050 / MBS200C-050
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Characteristics of MBS200B-050

k03mbs1p.fh7
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Mmax Corresponds to the theoretically possible maximum torque of
the motor. The drive controller can limit it.

MKB S6- Intermittent operating curve at 44% ON time of the motor
(per DIN VDE 0530, edition datet 07/1991).

MdN S1- continous operating curve of the motor (per DIN VDE 0530,
edition dated 07/1991).
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Fig. 5-2: Characteristics of MBS200B-050
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Characteristics of MBS200C-050
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Mmax Corresponds to the theoretically possible maximum torque of
the motor. The drive controller can limit it.

MKB S6- Intermittent operating curve at 44% ON time of the motor
(per DIN VDE 0530, edition datet 07/1991).

MdN S1- continous operating curve of the motor (per DIN VDE 0530,
edition dated 07/1991).

Fig. 5-3: Characeristics of MBS200C-050
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5.2 Dimensional data
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Fig. 5-4: Dimensions of stator MSS200B/C-B075 with rotor MRS200B/C-B075
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1     Rotor MRS200B-B075
MRS200C-B075

2     Stator  MSS200B-050-A1
MSS200C-050-A1

3     8x M5 threads for axial

     mounting to spindle
     housing

5     thread M6 to mount

       ground connection line

6     Pressure oil connection for

       compression joint

7     cable strand 1500 mm long

8     O-ring made of Viton

4    drill ø4 for cylinder pin to

       secure in housing

9     Rotor/stator positions
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Table

Dim. øD1H6 øD2H6 L1 L2 L3 P
Type

MRS200B-B075 with 75 74,8 195 115 155 20
MSS200B-B050
MRS200C-B075 with 75 74,8 235 155 180 30
MSS200C-B050

3
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5.3 Dimensional data for mounting stator
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Fig. 5-5: Dimensions for mounting stator MSS200B/C-050

øD Bend radiusType
Dim.

L1 L8 +1 L9 -2 L10 ±0,5
Cable strand

MSS200B-050

MSS200C-050

- 1

Grounding line
(must be ordered
separately)

Mounting screw M6
(must be ordered
separately)
Material: brass

Ground connection line mounting11

17

Stator MSS200B-050
MSS200C-050

Spindle housing

Minimum clearance for expansion

End plate

Coolant inlet seal DIN 2999
on circumference

coolant effluent pin DIN 2999
on circumference

Leakage nut

Leakage drill hole

At one of either stator ends

Winding head
distance to housing min. 5 mm

Cable leadthrough with rounded edges

1

2

3

4

5

6

7

8

9 10 11

12

13

cylinder screw
DIN 912 M5

Strength class 12.9

Strain strength
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Tightening torque
6 - 7 Nm

fixed with Loctite
243
bonded and secured

10 Axial mounting to end shield

min. 13
screw depth

17
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              hardness 60  ±2 HRC
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5.4 Dimensional data of rotor
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 Dim. øD1H6 øD2H6 L3 L4
Type

MRS200B-B075 75 74,8 155 82,5

MRS200C-B075 75 74,8 180 95
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Fig. 5-6:Dimensions of rotor MRS200B/C-B075
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5.5 Dimensional data of spindle („Shrink“ mounting)
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Dim. L5 L6
Type

MRS200B-B075 152+0,3 75+0,3
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Fig. 5-7: Spindle for rotor MRS200B/C-B075 („Shrink" mounting)
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5.6 Dimensional data of spindle („Axially clamped“ mounting)

Rotor "axially clamped" to spindle

1 Use expansion screws between rotor and spindle due
to length compensation! The user must size the rotor
clamping screws!
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Dim. L7
Type

MRS200B-B075 152

MRS200C-B075 177

Note: Maximum speed nmax with 
"axial clamping" equals 2500 min-1

Fig. 5-8: Spindle for rotor MRS200B/C-B075 (Mounting „axially clamped“)
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5.7 Type Codes

1. Name
Stator for kit motor MSS

2. Motor size 200

3. Motor length B
C

4. Windings ID  050

5. Stator type with
aluminum mental for liquid cooling A

6. Electrical connections
Line 1.5m at thick stator end 1

7. Motor feedback
without motor feedback N

8. Other
none NN

Type codes: Example: M S S  2 0 0  C - 0 5 0 - A  1  N - NN

t01msx1p.fh7

Fig. 5-9: Type codes of a MBS main spindle motor (Stator)

1. Name
Stator for kit motor MRS

2. Motor size 200

3. Motor length B
  C

4. Rotor type
with compression joint, max. 6300 min-1 B

5. Rotor inside diameter
75 mm 075

6. Other
none NN

M R S  2 0 0  C -  B 0 7 5 - NN

t03msx1p.fh7

Type codes:
Example:

Fig. 5-10: Type codes of a MBS main spindle motor (Rotor)
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6 MBS200 Servo Drive

6.1 Technical data

Designation Symbol Unit Data

Motor type MBS200B-008

Motor nominal speed 1) n min-1 800

Allowable maximum speed

Mounting „Shrinking“ nmax min-1 1200

„axially clamped“ nmax min-1 1200

Continuous torque at standstill MdN Nm 65

Continuous current at standstill IdN A 17.0

Minimum cross section for
INDRAMAT cable  5)

A mm² 1.0

Minimum cross section for
standard PVC cable 6)

A mm² 1.5

Theoretical maximum torque 2) Mmax Nm 160

Usable peak current Imax A 42.5

Rotor moment of inertia JM kgm² 300x10-4

Torque constant at 20°C Km Nm/A 4.0

Voltage constant at 20°C 4) Keff V 363

Windings resistance at 20°C RA Ohm 2.1

Windings inductance LA mH 16.0

Thermal time constant Tth min 120

Weight Rotor mM kg 7.5

Stator mM kg 16.0

Allowable ambient temperature Tum °C 0 to +40

zul. Storages- und Transport-
temperatur

TL °C -20 to +80

Maximum installation elevation 3) m 1000 above
sea level

Insulation classification F

1) Depends on torque requirements of application. For standard applications see nmax

in the selection lists for the motor/controller combination. For other applications deter-
mine usable speed using required torque specified in speed/torque characteristics.
2) Achievable maximum torque depends on drive controller. Only those in the selection
lists for the motor/controller combination specified maximum torques Mmax are binding.
3) Installation heights over 1000m are possible with reduced data; see section 4.
4) at 1000 min-1 .
5) Line diameter per DIN EN 60204, routing B2 and conversion factor for INDRAMAT
cable at ambient temperature 40°C.
6) Line cross section per DIN EN 60204, routing B2 and ambient temperature 40°C.

Fig. 6-1: Technical data MBS200B-008

Note: The actually available continnous torques at standstill depend
on how the unit was mechanically mounted into the machine.
Heat dissipation is individual to each spindle construction and
motor type. The torques specified in the Technical Data can
vary.

Mounting effects
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Characteristics of MBS200C-050

k01mbs1p.fh7

500
0

1000 1500 20000

50

100

150

200

n/min-1

M
/N

m 160

[1][4] [2][3]130

65

Mmax Corresponds to the theoretically possible maximum torque of
the motor. The drive controller can limit it.

MKB S6- Intermittent operating curve at 44% ON time of the motor
(per DIN VDE 0530, edition datet 07/1991).

MdN S1- continous operating curve of the motor (per DIN VDE 0530,
edition dated 07/1991).

[1] HDS or HDD on power supply units HVR

[2] HDS or HDD on power supply units HVE with a main connection to
3x AC 480V

[3] HDS or HDD on power supply units HVE with a main connection to
3x AC 440V

[4] HDS or HDD on power supply units HVE with a main connection to
3x AC 400V -or- DKR  with a main connection to 3x AC 400V

MdN

MKB

Mmax

Characteristics [1] to [4]

Fig. 6-2: Characteristics MBS200B-008
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6.2 Dimensional data

m01msx1p.fh7
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Fig. 6-3: Dimensions of stator MSS200B-008 with rotor MRS200B-A108

∅D1H6

108

L1

195

L2

155

∅D2H6

107.8

Q
ue

llv
er

w
ei

s:
 1

06
-0

30
2-

30
2-

04

A

A

1     Rotor   MRS200B-A108

2     Stator   MSS200B-008-B1

3     8x thread M5 for axial

        mounting  to spindle

       housing

5     thread M6 to mount

      ground connection

6     pressure oil connection

      compression joint

7     cable strand 1500 mm long

8     rotor/stator positions

4    drill ø4 for cylinder pin

       to secure it in terms of -

       spindle housing

6

4
4

6

3

m02msx1p.fh7

Table

           Dim.
Type

MRS200B-A108 with
MSS200B-008 Fit              Dim

107.8 H6 +0.022
  0

108 H6 +0.022
  0

5
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6.3 Dimensional data for mounting stator

Mounting drill hole:
if stator axially mounted to end shield

m13msx1p.fh5
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Fig. 6-4: Dimensions of stator MSS200B-008

m14msx1p.fh7

cylinder screw
DIN 912 M5

strength class 12.9

strain strength
min. 1200 N/mm²

tightening torque
6 - 7 Nm

with Loctite 243
bonded and
secured

6 Axial mounting to end shield

Ground line
(must be ordered
separately)

Mounting screw M6
(must be ordered
separately)
Made of brass

Ground line connection

17

min. 13
screw in depth

17

7

Stator MSS200B-008

Spindle housing

Minimum clearance for expansions

End shield

on either stator end

Winding head
distance to housing min. 5 mm

Cable leadthrough with rounded edges

1

2

3

4

765

8

9

Locking piston on end shield

Cylinder pin DIN 6325  ø5 m6
Material: strain strength min. 600N/mm²

   hardness 60  ±2 HRC

15 - 1

5

Dimension table

195 150 16MSS200B-008

Type
Dim. L1 L8 ±1 Cable strand

øD Bend radius

60

5

ø
4

15
 d

ee
p

ø
4

15
 d

ee
p

5

7

15°
M6
17 deep 90°

210±0,1

6

M5
17 deep

8x45°±0,1°
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6.4 Dimensional data for mounting rotor

m08msx1p.fh7

155

82.5

30° 30°

30°

1

5.5

1

M
6 

12
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f

ø
14

4

ø
D

2

ø
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1

ø
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9

ø
11

6.
5

ø12
4

8x45°
8xM6 20 deep for balancing

8x45°

8xM6 30 deep for balancing

ø12
0±

0.
1

Table

Dim.
Type

MRS200B-A108
Fit            Dim.

107.8 H6 +0.022
  0

108 H6 +0.022
  0

Q
ue

llv
er

w
ei

s:
  1

06
-0

30
2-

30
10

-0
2

view from right

view from left

øD1H6

108

øD2H6

107.8

balancing drill hole with M8
weight compensastion when balancing threaded pins DIN 913
secure threaded pins with Loctite 620

Pressure oil connection
sealed with threaded pins DIN 913 after mounting rotor
secure threaded pin by gluing with Loctite 620

2

1

2

2
1

Fig. 6-5: Dimensions of rotor MRS200B-A108
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6.5 Dimensional data of spindle („Shrink" mounting)

m09msx1p.fh7

Rz2Rz2

152+0.3

75+0.3

Z
5
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relief groove width 5mm
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Rotor "shrunk" onto spindle
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0.005    AB
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Fig. 6-6: Spindle for rotor MRS200B-A1008 („Shrink" mounting)
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6.6 Dimensional data of spindle („Axially clamped" mounting)

m10msx1p.fh7

1 Use expansion screws due to axial length compensation between rotor and spindle. The
user must size the rotor mounting screws!
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  -

0.
02

2

1

Rotor "axially clamped" onto spindle

0.005  AB

0.005    AB0.005    AB

Fig. 6-7: Spindle for rotor MRS200B-A1008 („Axially clamped" mounting)
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6.7 Type Codes

1.Name
Stator for kit motor MSS

2. Motor size 200

3. Motor length B

4. Windings ID  008

5. Stator type
with aluminum mantel for natural convection B

6. Electrical connection
Line 1.5m at thick stator end 1

7. Motor feedback
without motor feedback N

8. Other
none NN

Type codes: Example: M S S  2 0 0  B - 0 0 8 - B  1  N - NN

t02msx1p.fh7

Fig. 6-8: Type codes of an MBS servo motor (Stator)

1. Name
Rotor for kit motor MRS

2. Motor size 200

3. Motor length B

4. Rotor version  
with compression joint, max. 1200 min-1 A

5. Rotor inside diameter
108 mm 108

6. Other
none NN

Type codes: Example: M R S  2 0 0  B -  A 1 0 8 - NN

t04msx1p.fh7

Fig. 6-9: Type codes of an MBS servo motor (Rotor)
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7 Electrical Connections

7.1 Terminal Diagram DKR

7
8
5
6

200 ca. 150

6     0,75 … 1,5 mm2

5     0,75 … 1,5 mm2 ϑ

M

3

a02ms81p.fh7

0,75...1,5 mm2

0,75...1,5 mm2

A1

A2

A3

X5

GNYE
1
2

200

3

U1

V1

W1

1TM+

X6

2

3

4

5

TM-

7     0,75 … 1,5 mm2

8     0,75 … 1,5 mm2

MBS motor conn. (terminal box) to DKR

shield

shield
Ferrules or
ring terminals

(standard power cable IKG••••)

Plug-in terminal
in accessories
kit S 1-DKS 1

Line
(strands numbered
per INDRAMAT
standard)

Controller
DKR

GNYE   motor type  cross section

1            (see nominal data of

2            motor)

3

terminal box

MBS synchronous kit
spindle motor

Core designations or rings
or colors

Wiinding

U
V
W

Number
rings

1
2
3

Colors

yellow
gren
blue

ring terminals see table of
standard power cables
for MBS motors

 length

Fig. 7-1: Terminal diagram of an MBS motor connected to a DKR drive
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7.2 Terminal Diagram HDD/HDS

MBS connection (terminal box) to HDS03 / HDS04

Plug-in clamp
in controller at
delivery

Line
(strands numbered
per
INDRAMAT standard)

7
8

5
6

300 ca. 150
length

(standard power cable IKG••••)

6     0,75 … 1,5 mm2

5     0,75 … 1,5 mm2

GNYE   cross section dep. motor

1            (see nominal data

2           of motor)

3

ϑ

MBS synchronous  kit
spindle motor

M

3

a03ms81p.fh7

0,75...1,5 mm2

0,75...1,5 mm2

Terminal box

ferrules or ring
terminals

Controller
HDS03.x
HDS04.x

A1

A2

A3

X5

GNYE
1
2

150

3

Ferrules see table of
standard power cables
for MBS motors

U1

V1

W1

1TM+

X6

2

3

4

5

6

7

TM-

Strand ID with rings or colors

Winding

U
V
W

No. of
rings

1
2
3

Colors

yellow
gren
blue

Schirm

1
2
3
4
5
6
7

60

25

7     0,75 … 1,5 mm2

8     0,75 … 1,5 mm2

1)

1) shield connection via mounting clamps on shield
2) shield must be short and cover as much surface as possible

2)

Fig. 7-2: Terminal diagram of an MBS motor connected to HDS03/HDS04 drives
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7.3 Connecting Cables

Technical data of the power and feedback cables

Technical data of the power and feedback cables to connect
MBS motors

Name Unit Data

IKG IKG IKG IKG IKG IKG IKS

Type designation of standard
cables

IKG... or IKS...

4041 4078 4178 4198 0175 0138 4374
4375
4376
4377

type designations of cable
(standard)

INK...
0653 0602 0605 0606 0607 0667 0448

Power or supply strand cross
section

mm² 4 x 1.0 4 x 2.5 4 x 10 4 x 16 4 x 25 4 x 35 2 x 0.5

Control strand cross section
(holding brake, temperture
sensor or control voltage)

mm² 2 x

(2 x
0.75)

2 x

(2 x
1.0)

(2 x
1.0)

+
(2 x
1.5)

2 x

(2 x
1.5)

2 x

(2 x
1.5)

2 x

(2 x
1.5)

4 x

(2 x
0.25)

Diameter mm 12.0
±0.5

15.0
±0.8

22.5
±1.0

27.6
±0.8

30.4
±0.8

32.4
±0.8

8.8 ±0.3

Minimum bend radius
with fixed routing

with flexible routing
(≥ 2 000 000 bends)

mm
mm

75
125

95
160

170
230

190
280

210
300

230
320

45
90

Specific cable weight kg/m 0.25 0.59 1.10 1.40 1.73 2.40 0.10

Protection with proper
mounting of the plug-in

connections
IP 65

Chemical features absolute resistance to mineral oils and greases
hydrolysis resistance, silicone and halogen free

Allowable ambient tempe-
rature for storage

ºC -30 to +80

Allowable ambient tempe-
rature for operations

ºC -30 to +40

Cable surface Poor adhesion, prevents sticking in drag chains
Fig. 7-3: Technical data of power and feedback cables  for MBS motors
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Fig. 7-4: Standard motor power cables for MBS motors
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8 Mounting Instructions

8.1 General Information

These mounting guidelines describe how

• the rotor is mounted to the spindle,

• the rotor is removed from the spindle,

• the stator is installed in the spindle housing and electrically connected,

• to electrically check the motor spindle,

• to remove the stator from the spindle housing.

Carefully performing the work steps described here guarantees:

• the faultless and safe mounting and removal of components and
sections and

• the faultless functioning of the kit spindle motor.

The safety guidelines specified in 3 of this document must be complied
with. They help prevent accidents and prevent damage to materials that
could be caused by improper handling.

Additionally, special safety notes are outlined in the guidelines. They
occur there where extreme caution must be used. General safety guideli-
nes affecting mounting are outlined in section 3.3

The safety guidelines are emphasized with the following symbol.

CAUTION

DANGER, WARNING, CAUTION
⇒ Disregarding these safety guidelines can cause

personnel injury and extensive property damage!

The procedures for mounting and removing sections is always basically
the same. It can be different depending on the construction of the spindle
and spindle housing. These mounting guidelines only offer a basis and
must be adapted to the requirements at hand. Compliance with the
mounting guidelines of the builder of spindle and spindle housing is
mandatory and takes precedence over the procedure described here.

The diagram below offers an overview of the individual steps involved.

Safety notes

Liability
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Mounting preps,
see sec. 8.3, 8.4

Stator mounted intio
spindle house, see 8.7

Check O-ring,
see sec 8.7

Connect elec. lines
of stator, see sec.
8.7.3

Stator mounted and
electrically connected

Rotor mounted
to spindle

Mounting preparations
see sec. 8.3, 8.4

Balance rotor, see
sec. 8.5.3

Rotor mounted to
spindle
for further assembly

Stator to be
mounted

s01ms81p.fh7

Rotor shrunk onto
spindle, see sec. 8.5.1

or
axial clamping, see

sec. 8.5.2

Fig. 8-1: Steps for mounting and removing rotor and stator

8.2 General Safety Guidelines

This section outlines general safety guidelines which must mandatorily be
complied with.
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CAUTION VORSICHT
Hazardous to sensitive parts!

Keep watches, credit cards, identification cards
with magnetic strips, magnetic tape and
ferromagnetic material (such as iron, nickel,
and cobalt) away from magnetic parts.

Uhren, Kreditkarten, Scheckkarten und Ausweise
mit Magnetstreifen sowie alle ferromagnetische
Metallteile wie Eisen, Nickel und Cobalt von den 
Permanentmagneten der Motorteile fernhalten.

Zerstörungsgefahr empfindlicher Teile!

WARNING
Health hazard to people with heart pacemakers,
metal implants and hearing aids when in proximity
to these parts!

Strong magnetic fields due to permanent motor
magnets!

Anyone with pacemakers, metal implants or
hearing aids are not permitted to approach or
to handle these motor parts.

If you have such conditions, consult with a
physician prior to handling these parts.

WARNUNG

Personen mit Herzschrittmachern, metallischen
Implantaten oder Hörgeräten dürfen sich nicht
diesen Motorteilen nähern oder damit umgehen.

Besteht die Notwendigkeit für solche Personen,
sich diesen Teilen zu nähern, so ist das zuvor
von einem Arzt zu entscheiden.

Gesundheitsgefahr für Personen mit Herzschrittma-
chern, metallischen Implantaten oder Splittern und
Hörgeräten in unmittelbarer Umgebung dieser Teile!

Starkes Magnetfeld durch Permanentmagnete
der Motorteile!

CAUTION VORSICHT
Hazardous to fingers and hands due to high
attractive forces of permanent motor magnets!

Strong magnetic fields due to permanent motor
magnets!

Handle only with protective gloves!
Handle with extreme care.

Nur mit Schutzhandschuhen anfassen.
Vorsichtig handhaben.

Quetschgefahr von Finger und Hand durch starke
Anziehungskräfte der Magnete!

Starkes Magnetfeld durch Permanentmagnete
der Motorteile!

N

S

p0
4m

s8
1p

.fh
7

Fig. 8-2: Warning instructions with a strong magnetic field

Use only manually-operated oil pumps when removing the rotor from the
spindle. These guarantee that the oil pressure will immediately drop below
0 bar in the event of leaks in the step compression joint, threaded end or
in the pump line system. The oil pump must additionally be outfitted with a
pressure reflief device for safety reasons, to keep the oil pressure from
rising above 1500 bar.

To keep the threaded pins inserted into the rotor from loosening during
operations and endangering man and machine, they must be additionally
secured. The pins are thus bonded with LOCTITE-620. For an outline of
the bonding instructions, see Section 8.4

Safety clothing must be worn while mounting. There is the particular
hazard of a burn when shrinking the rotor onto the spindle. Heat-
resistance clothing must be worn.

Accident prevention guidelines as stated in „Electrical machines and
equipment“ (VBG 4) must be complied with. Before starting, ensure that
electrical machines and equipment are shut off and that power cannot be
switched while personnel is working. Electrical or suitable supervisory
personnel must first check machines and equipment prior to starting up to
ensure that such are in good working order.

The user is responsible for the correct grounding of installation and
machinery. To prevent accidents from contact with live sections, safety
measures must be taken against direct and indirect contact. Correspon-
ding notes are outined in DIN VDE 0100, Section 410.

Transport and handling guidelines (Section 9: „Storage, handling, trans-
port“) must be complied with.

Oil pump

Securing the threaded pins

Accident prevention

Transport and handlng
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8.3 Aids for Mounting and Removal

crane (as per component weight) X X X X
lifting device (as per component weight); see sec. 15 X X X X
Device for accepting the rotor  1) X
Warming cabinet (130 ... 140 °C) X
Balancing machine X
Holding device to fix spindle rotor  1) (X)
Compressed air device (X)
Oil pump (hand operated, max. 1500 bar) with accessories1) (X) X
End device  1) X
Drill device X
Water pump to check seal (to 6 bar) X
Ohm meter X
Inductance measuring device X
High voltage device X
Torque key to 35 Nm X
Convention tools and cleaning machines X X X X
Withdrawing screw (as per rotor diameter) X

LOCTITE 243 X
LOCTITE 620 X
LOCTITE quick cleaner 7061 X X
LOCTITE activator 7649 X X
Mineral oil: viscosity 300 mm2/s at 20 °C (X)
Mineral oil: viscosity 900 mm2/s at 20 °C X
Oil, conventional, for lubrication X
Grase, conventional X X
Petroleum jelly X
Coolant X

1) See notes on next page
(X) Only with mounting problems

Tools and devices

Aids

Mount rotor to spindle

Remove rotor from spindle

Mount stator

Elec. check motor spindle

Remove stator

n02ms81p.fh7

Fig. 8-3: Aids

Note: Only use proper and suitable tools and devices!
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Explanations
This device must be heat-resistant up to at least 140°C and be able to
carry the weight of rotor and spindle. It must also offer the rotor a level
and horizontal base. An example is illustrated below.

o01ms81p.fh7

Fig. 8-4: The principle of a device to incorporate the rotor

Oil pressure: 1500 bar with overpressure prevention device, threaded
ends of the high-pressure hose: M6 (see „Dimensional data “).

Oil pumps and accessories are generally available from the manu-
facturers of rolling bearings.

If the spindle is deformed after the rotor is shrunk on, then a work holding
device is needed to correct this. This device must firmly fix the rotor onto
the spindle to prevent any axial motion of the rotor. An illustration can be
found in Fig. 8-10.

When removing the rotor from the spindle it can happen that the rotor
suddenly slips off of it. A stop device must therefore be mounted to the
spindle. An illustration of such can be seen in Fig. 8-17. The mounting
dimensions for the stop must be complied with(see Fig. 8-18).

Device for taking up the rotor

Manually-Operated Oil Pump
and Accessories

Work holding device for fixing
spindle/rotor

Stop device
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8.4 Securing the screws with LOCTITE

LOCTITE is a plastic bonding agent which goes on in liquid form. It
remains fluid until there is contact with oxygen. Not until the section is
mounted does it change from a fluid to a solid state. This chemical
conversion is catalyzed by air and the metal contact. A form-fitting
connection is the end result and is both shock and vibration proof.

The drying time drops if Activator 7649 is used.

LOCTITE 620 is heat-resistant up to 200 °C, LOCTITE 243 up to 150 °C.

Procedure:

⇒ Tapped hole and screw or threaded pins must be absolutely free of
chips and dirt.

⇒ Clean tapped hole and screw/threaded pin stift with LOCTITE cleaner
7061, removing oil, grease and dirt. Threads must be free of all rust. If
necessary re-shave threads.

WARNING

N

S

Danger to the health of persons with heart pacema-
kers, metal implants or metal splinters and hea-
ring aids when near these parts!

Strong magnetic fields caused by permanent magnets of
the rotors!

⇒ Persons with heart pacemakers, metal implants or
hearing aids should not go near this section of the
motor or handle it.

⇒ If individuals with these problems have to go near
these parts, then a physician should be consulted.

Danger of pinching fingers and hands due to the
strong attractive force of the magnets!

Strong magnetic field of permanent magnets of the
rotors!

⇒ Wear gloves when handling
Handle carefully.

⇒ Remove movable metal parts or secure against all
movement.

⇒ Handle carefully: when handling the rotor make sure
the area is clean.

Danger of damaging sensitive parts!
Strong magnetic fields caused by the permanent ma-

gnets of the motor!
⇒ Watches, credit cards and cards of any kind with

magnetic strips as well as all ferromagnetic metal
parts such as iron, nickel and cobalt must be kept
away from permanent magnets.

Note: All chips and dirt must be removed from the rotor!
Note! The rotor is magnetic. When handling, make sure that
the area is clean. Metal chips or dirt not removed could damge
the rotor and stator.

General information

Bonding
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⇒ Spray LOCTITE activator into drill holes, permit to dry.
⇒ Spray LOCTITE over the entire length of the thread in a fine and even

manner.
⇒ Screw in suitable screws/threaded pin.
⇒ Permit bond to dry. Drying time is specified in Fig. 8-5.

Securing screwed connections with LOCTITE in the tapped
blind holes:
The bonding agent must be applied into the tapped hole not on the screw.
This keeps the compressed air from pressing the bonding agent out when
the screw or pin is screwed in.

Bonder Dry Solid without
activator

Solid with
activator

LOCTITE 243 ≈ 12 h 15 to  30 min. 10 to 20 min.

LOCTITE 620 ≈ 24 h 1 to 2 h 15 to 30 min

Note: All data refer to drying times at room temperature. Additional heat decreases
drying times accordingly.

Fig. 8-5: Drying times of LOCTITE

The bond can be dissolved by simply screwing the screw out or pulling
the pin out in the usual fashion.

LOCTITE 620 has a a release torque of 20-45 Nm, LOCTITE 243 of 14-
34 Nm (per DIN 54 454). Do not heat up the connection with hot air to
reduce the release torque.

Note: The bond of the rotor magnets is only guaranteed up to a
maximum temperature of 140°C. Heating up the screw co-
nections with a hot air gun to reduce the release torque can
cause the rotor magnets to drop off. Conventional hot air guns
reach a temperature exceeding 140°C.

Once the screw or pin is removed, the rests of the bonding agent must be
removed from the hole, for example, the thread can be machined.

Dissolving the bond
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8.5 Mounting the Rotor to the Spindle

The rotor can be mounted in two different ways. Both are described
extensively below.

• shrinking rotor onto spindle 1st mounting mode, see section 7.5.1.)

• axially clamping rotor (2nd mounting mode see section 7.5.2)

When mounting „axially clamped" note that maximum speeds must be
reduced.

WARNING

N

S

Danger to the health of individuals with heart pace-
maker, metal implants or splinters and hearing
aids exists when in close proximity to these parts!

Strong magnetic field due to permanent magnets of the
rotor!

⇒ Individuals with heart packemakers, metal implants or
hearing aids may not come close to these motor parts
or handle them.

⇒ If these individuals have to do so, then a physician
should be consulted before hand.

Strong magnetic field of permanent magnets of the
rotors!

⇒ Wear gloves when handling
Handle carefully.

⇒ Remove movable metal parts or secure against all
movement.

⇒ Handle carefully: when handling the rotor make sure
the area is clean.

Danger of damaging sensitive parts!
Strong magnetic fields caused by the permanent ma-

gnets of the motor!
⇒ Watches, credit cards and cards of any kind with

magnetic strips as well as all ferromagnetic metal
parts such as iron, nickel and cobalt must be kept
away from permanent magnets.

Note: Rotor is magnetic!

Magnets are glued onto the outside of the rotor. These are
mechanically sensitive to shocks and concussions.
Therefore:
- handle the rotor carefully
- not do hit with hammer, refrain from any other kind of con-
cussive activity.
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Parts / what is included when the rotor is delivered

Rotor MRS...

2 threaded pins to seal
pressure oil connections

15 threaded pins to balance rotor
(different versions depending on types)

1 type plate

1 delivery slip

M
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S.No.

ROTOR OF 3-PHASE INDUCTION MOTOR

1MR310-123456

MRSxxxxxxx

n max. 4800 min-1 m 111 kg

S.No.

IN
N

 1
3.

09

o02ms81p.fh7

Fig. 8-6: What is included in the delivery of the rotor

Prior to mounting
Mounting should take place in a dry and dust-free environment. The
following steps should be taken before doing so:

⇒ Check whether all the parts that should have been delivered, have
been delivered.

⇒ Check the rotor visually for any damage.
⇒ Mount the type plate in a visible spot on the spindle housing.
⇒ Check beveling and edges at the press seat of the spindle that they

are burr free. Remove such, if necessary.
⇒ Clean inside and outside diameters of rotor, oil connections and

pressure at at the spindle for dirt, dust, metal chips and so on.
⇒ Oil pressure seats ød1 and ød2 at the spindle.

ø d1

o03ms81p.fh7

ø d2

Ö
L

Ö
L

Fig. 8-7:Preparing rotor and spindle for mounting

⇒ Prepare work holding device of the rotor so that the rotor is supported
in a vertical manner to accept the spindle.
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8.5.1 Shrinking Rotor onto Spindle (1st mounting mode)
The rotor must be heated up in a warming cabinet before it can be shrunk
onto the spindle.

The warming cabinet may not exceed 140°C. Ensure that it does not!

Note: Rotor damage and forfeiture of guarantee !!!

Temperatures higher than 140°C can dissolve the bonded
connections of the rotor magnets. The rotor is destroyed. The
guarantee is forfeited. Note the following instructions.

⇒ Heat up rotor in warming cabinet to at least 130°C. but not higher than
140°C.

Note: If the rotor is not heated up to at least 130°C, then the spindle
will get stuck when the rotor is shrunk on before the end posi-
tion is reached!

WARNING

Hot sections with temperatures higher than 100°C
Severe burns can result if these sections are touched.
⇒ Wear heat-resistant clothing!
⇒ Wear safety gloves!

⇒ Place rotor into the prepared device. The largest diameter D1 must be
situated at the top! (see Fig. 8-8)

⇒ Pick spindle up and quickly glide it into the rotor.

Spindle
End

Rotor

Fmax = 300N

Insert

Spindle in
end position

D1

o09ms81p.fh7

D2

D2

 D1

Fig. 8-8: Joining rotor and spindle

Generally, the spindle glides without additional force into its intended end
position (stop at spindle). If it does not glide into such with its own weight,

Maximum 140°C in the warming
cabinet

Note !
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then it can be pressed into it using an extrinsic force of maximum 300 N
(body pressure of the person mounting).

⇒ Rotor and spindle must now cool to room temperature.
Check whether the rotor is properly shrunk onto the spindle.

⇒ Visually check whether the spindle is seated at the stop of the rotor.
⇒ Check the smooth running of the spindle.
⇒ Determine whether the spindle runs as smoothly now as it did prior to

shrinking.
If it does not, then the spindle is slightly deformed. This deformation is
caused by the stress created while cooling off in the step compression
joint.

Note: If the spindle is not in the end position, then it must be rene-
wed and reshrunk (see „2.1.1 Mounting the rotor by shrinking it
onto the spindle, removing the rotor using an oil under pressu-
re process“, page 2-1, error 1). If the necessary concentric ac-
curacy has not been achieved, then all deformations of the
spindle have to be corrected by „swimming“ (see 2.1.2 Rotor
Mounting on Reduction Sleeve“, page 2-2, error 2).

⇒ Seal pressure oil connections in the rotor with the threaded pins
suppliled. Note: insert threaded pins completely and secure against
twisting by using LOCITE 620. For bonding guidelines, see section
Securing the screws with LOCTITE. The threaded pins must be bon-
ded so that the connections are completely protected against the oil
pressure.

Threaded pin must be
secured with
LOCTITE 620

Spindle

o10ms81p.fh7

Fig. 8-9: Sealing the pressure oil connections
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What to do with mounting errors

Spindle remains stuck while shrinking prior to reaching end position
in rotor.

Procedure:

⇒ Let rotor and spindle cool off.
⇒ Seal one of the two pressure oil connections on the rotor with a

threaded pin. Insert pin completely and secure with Loctite 620. For
bonding guidelines, see section 8.4. The threaded pin must be bonded
to seal the connection completely against oil pressure.

⇒ Press rotor off of spindle using the pressure oil process (Procedure
described in section 8.5.)

⇒ Check the tolerances of the pressure fittings.
⇒ If necessary, remove burrs from inside diameter of rotor and pressure

fittings ∅d1 and ∅d2 of the spindle.

Note: Spindle and rotor must be absolutely burr free!

⇒ Re-shrink rotor onto spindle.

The spindle was deformed while being shrunk onto rotor.

The shrinking process can generate stress in the step compression joint.
These can cause micrometric deformations in the spindle. By pressing
pressure oil into the joint can these stresses be relieved and the deforma-
tions of the spindle undone.

Procedure:

⇒ Permit rotor and spindle to cool.
⇒ Seal one of the two pressure oil connections on the rotor with a

threaded pin. Insert pin completely and secure with Loctite 620. For
bonding guidelines, see section 8.4. The threaded pin must be bonded
to seal the connection completely against oil pressure.

⇒ Hold rotor and spindle with suitable mounting tools together in such a
way that the rotor is firmly held in its position onto the spindle.

Note: The rotor may not shift axially on the spindle while the pressu-
re oil is being pressed in.

⇒ Mount oil pump.
⇒ Use oil with a viscosity of 300 mm²/s at 20°C. This ensures that the oil

will quickly and completely drain off after „swimming“ the rotor.

Fault 1

Fault 2
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o11ms81p.fh7

Mounting tool

Fig. 8-10: Swimming the rotor

⇒ Pump oil into the step compression joint.

Note: Oil will leak! Oil collective tray must be held ready!

⇒ Slowly increase oil pressure until the oil emerges from an interference
interface on the front.

An oil film builds between rotor and spindle that keeps the two apart. This
„swimming“ of the rotor on the spindle releases the stress caused during
shrinking.

⇒ There may be no pressure on oil pump, feed lines or compression
joint.

⇒ Open both pressure oil connections.
⇒ Bring spindle with holding device into vertical position and press oil out

of compression joint with air pressure (see Fig. 8-11: Removing air
with oil pressure)

⇒ Let oil run completely out of the compression joint.

Note: Do not apply a full load to the compression joint for the next 24
hours.

⇒ Tighten both pressure oil connections using the tapped pins supplied
and then seal with LOCTITE 620 (see sealing guidelines, section: 8.4).
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Oil outflow
o12ms81p.fh7

Compressed
air

Fig. 8-11: Removing air with oil pressure

8.5.2 Axially Clamping the Rotor (2nd mounting mode)
The rotor is „axially clamped“ between a clamping disc and the spindle.
INDRAMAT does not supply the clamping disc.

Spindle

Tapped drill hole

Clamping disc

x01ms81p.fh7

Expansion screws

Tapped drill hole for
balancing threaded pin

Fig. 8-12: Individual sections - axially clamping the rotor

The parts must look like those illustrated above.

The clamping disc must have tapped holes in an axial direction around its
circumference in which the threaded pins are inserted for balancing.

Note: Due to axial expansion in length between rotor and spindle,
expansion screws must be used for spindle and clamping disc.

Note: The user is responsible for dimensioning the rotor mounting
screw!
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The following graphic illustrates how to bring rotor and spindle together
using the „axial clamping“ principle.

Spindle

Tapped drill hole

Clamping disc

x02ms81p.fh7

Expansion screws

Rotor

Fig. 8-13: Axially clamping rotor and spindle (mounting type no. 2)

Suitable mounting aids for mounting rotor and combining spindle and
rotor must be placed ready prior to each operation.

Note: Rotor is magnetic!

Magnets have been glued onto the outside of the rotor.
These are mechanically sensitive to shocks and hammering.
So:
- handle rotor with care
- no shocks, do not hammer



8-16 Mounting Instructions Synchronous MBS Kit Spindle Motors

DOK-MOTOR*-MBS********-PRJ1-EN-P

WARNING

N

S

Danger to the health of individuals with heart pace-
maker, metal implants or splinters and hearing
aids exists when in close proximity to these parts!

Strong magnetic field due to permanent magnets of the
rotor!

⇒ Individuals with heart packemakers, metal implants or
hearing aids may not come close to these motor parts
or handle them.

⇒ If these individuals have to do so, then a physician
should be consulted before hand.

Strong magnetic field of permanent magnets of the
rotors!

⇒ Wear gloves when handling
Handle carefully.

⇒ Remove movable metal parts or secure against all
movement.

⇒ Handle carefully: when handling the rotor make sure
the area is clean.

Danger of damaging sensitive parts!
Strong magnetic fields caused by the permanent ma-

gnets of the motor!
⇒ Watches, credit cards and cards of any kind with

magnetic strips as well as all ferromagnetic metal
parts such as iron, nickel and cobalt must be kept
away from permanent magnets.

Procedure:

⇒ Insert spindle carefully into the rotor.
⇒ Fix spindle in rotor.
⇒ Set clamping disc into place and screw onto spindle with the expansi-

on screws.

Spindle

Clamping disc x03ms81p.fh5

Expansion screws

Rotor

Fig. 8-14: Axially clamping rotor and spindle
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8.5.3 Balancing the Rotor
To achieve the wanted vibration severity grade of the spindle it is
necessary to balance rotor with spindle. There are tapped holes on the
front of the rotor in axial direction. Screw in threaded pins as needed for
balancing and secure with LOCTITE 620 (see bonding instructions,
section 8.4). The threaded pins are supplied and illustrated in Fig. 8-16.

The needed vibration severity grade depends on the  machining accuracy
of the motor spindle and is defined by the motor spindle builder.

Note: Remove no material from rotor when balancing spindle!

Secure threaded pin
with LOCTITE 620

Spindel

o15ms81p.fh7

Length as
needed

Fig. 8-15: Balancing by inserting threaded pins

Procedure:

⇒ Clean tapped holes of all dirt, metal chips or rust.

Note: Only absolutely clean and rust-free tapped holes can guaran-
tee that the bonded surface will hold.

Use LOCTITE cleaner or re-shave tapped holes if necessary!

⇒ For balancing, insert threaded pins as needed in axial direction.

Note: Depending on mass compensation needed, several pins can
be inserted into one hole.

It is necessary to insert all the way!

Secure threaded pins against becoming loose! Sealing them
with LOCTITE 620 will prevent this, see section 8.4. Note
drying times with activator! Activator does not have to be used.



8-18 Mounting Instructions Synchronous MBS Kit Spindle Motors

DOK-MOTOR*-MBS********-PRJ1-EN-P

Threaded pin
per DIN 913

Number / MRS Weight per
pieces in g

200x-A 200x-B

M6x6 10 --- 0,76

M6x12 5 --- 1,81

M8x8 --- 10 1,89

M8x16 --- 5 4,41
Fig. 8-16: Overview of supplied pins

8.6 Removing Rotor from Spindle

It may be necessary, in the following cases to remove the rotor from the
spindle:

• spindle damaged during storage

• rotor damage

• mounting error

8.6.1 Removing a Rotor that has been Shrunk On
Procedure:

⇒ Open a pressure oil connection.
The second connection must remain sealed. Seal with threaded pin, if
necessary. Then seal with LOCTITE 620 completely, see Section Fig. 8-
5. Glue the pin in in such a way that the connection is completely sealed
against oil pressure.

⇒ Mount end stop (example: see Fig. 8-17). Mount as per (A) shown on
table ( see Fig. 8-18) of the end stop.
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End limit

o14ms810p.fh7

Mounting
dimension

A

Fig. 8-17: Example of a stop for removal

Rotor Dim. A in mm

MRS200B 100

MRS200C 110
Fig. 8-18: Mounting dimensions A for different types of rotors

⇒ Connect oil pump
Use oil with viscosity of 900mm²/s at 20°C!

WARNING

Sudden movement of the rotor.
Injury caused by the sudden sliding off of the rotor from

the spindle while oil is being pressed into the com-
pression joint.

⇒ Secure spindle before pumping oil in.

⇒ Pump oil into the step compression joint.

Note: Oil will leak! Oil collecting trough must be held ready!

⇒ Slowly increase oil pressure until the axial forces working in the
compression joint permit the rotor to slip off of the spindle.
If oil leaks on the front of the compression joint and the rotor does not
move off of the spindle, then pull the rotor off of the rotor sleeve with a
withdrawing screw.

Note: The oil pressure must be retained during this action!
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WARNING

Danger of pinching fingers and hands due to strong
attractive force of magnets!

Strong magnetic field caused by permanent magnets of
the rotor!

⇒ Handle only with gloves
CAUTION when handling.

⇒ Eliminate movable metal objects or secure against
unwanted motions.

⇒ Careful handling: work on rotor only in a clean envi-
ronment.

⇒ Mounting withdrawing screw as per illustration.

Spindle

x18ms81p.fh7

Rotor

Point of removal of
withdrawing screw

Spindle
Rotor

Withdrawing screw

Fig. 8-19: Releasing rotor with from spindle with withdrawing screw

Note: Rotor damage and loss of guarantee!

Handle rotor carefully! The magnets are glued onto the rotor
and are sensitive to shocks and hammering.

For further procedures see section 8.5.1 “.

Do not hammer the rotor
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8.6.2 Removing an Axially-Clamped Rotor
Removing an axially-clamped rotor from the spindle occurs in reverse
order to the mounting. See section 8.5.2 .

8.7 Mounting the Stator into the Spindle Housing

Parts / extent of delivery of stator

Stator MSS...

2 O rings to
seal lubricant

1 brass screws

1 type plate

1 delivery slip
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ROTOR OF 3-PHASE INDUCTION MOTOR

1MR310-123456

MSSxxxxxxx

n max. 4800 min-1 m 111 kg
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2 O ring to seal
leakage nut

2 cylinder pins DIN 6325

8 or 16 cylinder screws
DIN 912-12.9 dep. on size4 ring terminalsground cable with ring

The following is also needed:

x04ms81p.fh7

GNYE

Fig. 8-20: Extent of delivery of stator and additional materials

Prior to mounting
Mounting should take place in a dry and dust-free environment. This
necesitates the following preparatory measures:

⇒ Check whether everything has been delivered.
⇒ Have additional materials ready. The precise dimensions are specified

in the constructional drawing.
⇒ Visually check stator for damages.
⇒ Visibly mount name plates on spindle housing.
⇒ Check that the holes in the spindle housing are free of burrs, clean, if

necessary.

Note: The inside edges of the holes (connections for coolant and
drainage holes) must be absolutely free of burrs so as not to
damage the stator during mounting!

⇒ Clean O-ring grooves on stator of dirt, dust, metal chips, etc.
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8.7.1 Mounting Stator for Liquid-Cooling into Spindle Housing
There are tapped holes on both sides of the front of the stator for moun-
ting the stator.

Note: Mount on either thick or thin stator end, as desired, but not at
both ends!

Note: The basic procedure for mounting the stator in the housing remains
the same. There can be some deviation, depending on the construction of
the spindle housing. The procedure for mounting the stator is described
on the back of the end shield.

Procedure:

⇒ Grease O-rings.
⇒ Insert O-rings (position 1; per stator accessory list) in the inside

grooves (coolant gasket). Do not twist O-rings in the process! Ensure
that all surfaces are clean!

⇒ Insert O-rings (position 2; per stator acessory list) into the grooves
further on the outside (drainage gaskets). Do not twist O-rings in the
process! Ensure that all surfaces are clean!

Note: When inserting the O-rings, note that the drainage groove
remains accessible!

Pos. 1

Pos. 1

Pos. 2

Pos. 2

leakage nut

leakage nut

o04ms81p.fh7

Fig. 8-21: Mounting O rings

Note: In some motors, the O-rings have the same size for both the
drainage and coolant gaskets.
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⇒ Slide stator centered into spindle housing. Use parallel chain or rope
suspension tackle for lifting.

Note: Do not use cable strand as mounting aid, do not pull on it and
manipulate it in any way!
Transport and handling instructions must be noted!

Lifting rigging

O rings

x05ms81p.fh7

Ring nut

threaded bar with
sleeve

spindle housing

Stator mounted

Fig. 8-22: Mounting the stator into spindle housing

⇒ Press stator into end position. Use suitable tools at all times, but
especially if the mounting procedure is difficult.

⇒ Screw stator on front with name plate. Tighten screws evenly, using a
torque key. Tightening torques are listed in the constructional dia-
grams.

⇒ Seal screws with LOCTITE 243, see Section 8.4 for instructions.
⇒ Pin stator to end shield.

The holes in the cooling jacket of the stator for the cylinder pins are pre-
drilled. They must be drilled open to the dimensions specified on the
constructional diagram.

Check imperviousness of O-rings
Once the stator is mounted, the imperviousness of the O-rings should be
checked.

Procedure:

⇒ Fill coolant groove between cooling jacket and spindle housing with
coolant.

⇒ Close any cooling connection in the spindle housing with a suitable
screw.

⇒ Connect coolant pump with pressure gauge and controller to the
second connection.

⇒ Stand spindle housing up so that the drainage holes are at the lowest
point (at bottom).

⇒ Pump coolant in and slowly increase pressure from 0 to 6 bar.



8-24 Mounting Instructions Synchronous MBS Kit Spindle Motors

DOK-MOTOR*-MBS********-PRJ1-EN-P

⇒ Once 6 bar is reached, observe drainage for 10 minutes to see
whether coolant is leaking.

Note: If coolant is leaking, then replace the O-rings! Locate cause of
the defect in the O-rings and eliminate it!

Spindle housing with
built-in stator

Pressure built up
with pump

Leakage drill hole

Coolant connections

o05ms81p.fh7

Fig. 8-23: Checking imperviousness of O rings

8.7.2 Mounting Stator for Natural Convection into Spindle Housing
To mount the stator in the spindle housing, there are tapped holes on the
front of the stator on both sides.

Note: Mount at either thick or thin stator end, but not at both!

Note: Basic mounting procedures of the stator in the housing are always
the same. There can be minor deviations depending on the construction
of the spindle housing. The procedures for mounting the stator are
described on the back end shield.

Procedure:

⇒ Glide stator centered into spindle housing. Use parallel chain or rope
suspension tackle for mounting. (See Fig. Fig. 8-24).

Note: Do not use cable strand as mounting aid, do not pull on it and
manipulate it in any way!
Transport and handling instructions must be noted!

WARNING

Danger of pinching fingers and hands due to strong
attractive force of magnets!

Strong magnetic field caused by permanent magnets of
the rotor!

⇒ Handle only with gloves
CAUTION when handling.

⇒ Eliminate movable metal objects or secure against
unwanted motions.

⇒ Careful handling: work on rotor only in a clean envi-
ronment.
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Note: Due to the magnetic forces of the rotor magnets, the spindle
house can be picked up during removal.

Lifting rigging

x06ms81p.fh7

Ring nut

Threaded bar
with sleeves

Spindle housing

Stator mounted

Stator

Fig. 8-24: Mounting the stator for natural convection into the spindle housing

⇒ Press stator into end position. Use suitable tools at all times, but
especially if the mounting procedure is difficult.

⇒ Screw stator on front with name plate. Tighten screws evenly, using a
torque key. Tightening torques are listed in the constructional dia-
grams.

⇒ Seal screws with LOCTITE 243, see Section 8.4 for instructions.
⇒ Pin stator to end shield.

The holes in the stator for the cylinder pins are pre-drilled. They must be
drilled open to the dimensions specified on the constructional diagram.

8.7.3 Connecting the Electrical Stator Cables

A 1.5 meter long cable strand is attached to the stator at delivery. It is
protected by a sleeve and is made up of:

• a power core (labelled U,V or W)

• and one (1) wire pair for the PTC resistor in the winding overhang.

Before connecting the PTC resistor, check that it is functioning properly.
Measure its resistance with an ohm meter at room temperature. If the
measurand lies between 60 and 750Ω, then the resistor is running and
can be used.

⇒ Check PTC resistor.  If the value measured ranges between 60 and
750 Ω, then the PTC resistor is functional and can be used.

All wires are connected inside a terminal box. The terminal box must be
mounted directly to the spindle housing.

Note: When conducting the cable strand to the terminal box, note
that the allowable bend radius of the cable strand is not
exceeded!

The edges of the through holes may not be sharp!
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The allowable bend radius depends on the diameter of the cable strand of
the relevant motor type and is specified in the relevant dimensional sheets
in this document.

The grounding connection on the spindle housing must comply with the
illustration as seen in Fig. 8-25: Grounding stator and spindle housing“.
The stator is hereby grounded to the end shield via a screwed connection.

The minimum cross section depends on the relevant motor type. The
relevant data is listed in section „Technical data“.

Note: The specified minimum cross section also applies to the
grounding wire and must be complied with!

Spindle housingGrounding conn.

brass screws
M6 or M8

Stator x07ms81p.fh7

Fig. 8-25: Grounding stator and spindle housing

The ground connection with an M6 or M8 brass screw does not suffice.
Therefore, back it up with an electrically-conductive connection between
stator, spindle housing and end shield. If the electrically-conductive
connection cannot be guaranteed, then contact the stator with a second
brass screw.

Procedure:

⇒ Clean the area for the screw head. The metal surface must be blank
so that both spindle housing and stator can be grounded.

⇒ Fasten ground cable with ring terminal to end shield with brass screw
(M6 or M8, depending on type).

⇒ Apply petroleum jelly to connection to protect against corrosion.

Before connecting the cable strand cores in the terminal box, check the
terminal box gaskets.

• There must be a terminal box and a lid gasket (see Fig. 8-26).

• Both the gaskets and their surfaces must be in perfect condition.

Terminal box
seal

Lid

terminal box

Lid
seal

spindle housing

x08ms81p.fh7

Fig. 8-26: Terminal box gaskets

Mount ground cable onto
spindle housing

Connecting cable in terminal
box
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Before connecting the cables in the terminal box, both the power con-
nections and the ground connections must be equipped with ring termi-
nals. The size of the terminals depends of the core diameter and the
diameter of the stud bolts in the terminal box.

Note: The individual cores of the cable strand must be clearly
labelled within the terminal box to avoid any confusion!

Fig. 8-26: Terminal box gaskets illustrates an example of how the indivi-
dual points of connection within a terminal box are arranged.

The individual lines must be mounted as follows:

⇒ The ferrule of the ground connection must be screwed into its intended
position.

⇒ The power connections must be screwed into place on the mounting
bolts using attachment bolts (note tightening torque!). Connect them
as specified in their designations:

- conductor U to bolt U1
- conductor V to bolt V1
- conductor W to bolt W1

Winding M3.5 M4 M5 M6 M8 M10 M12

tightening
torque
in Nm

0.8 1.2 2.0 3.0 6.0 10.0 15.5

Fig. 8-27: Tightening torque for terminal board grooves per DIN 46 200

The PTC resistor is mounted ot the terminal strip.

Reserve strand Ground
connection

Terminal
bolt

Ring
terminals

Sealing compound

PE

Terminal strip

Treminalboard

x19ms81p.fh7

W2 U2 V2

U1 V1 W1

U V W

PE

1 2 3

5
6

7
8

to Controller

Fig. 8-28: Terminal box with terminal board and strip

Note: Other terminal box layouts require that all connections corre-
spond, as specified, to the relevant construction diagrams.

After connecting the conductor in the terminal box, seal the through hole
between terminal box and spindle housing with a moldable sealant.
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8.8 Removing Stator from Spindle Housing

The stator must be removed if, for example:

• the winding is defect

• the PTC resistor is defect

• or the O-ring leaks

DANGER

High voltage !!!
Use extreme caution! Contact with live parts can be

fatal!!
⇒ Make sure power is off and secured against being

switched back on before work commences!

Procedure:

⇒ Release electrical connections
- power connection
- PTC resistor connection
- ground cable

⇒ release cap screw on end shield and remove
⇒ slowly remove end shield using appropriate tools
⇒ screw transport eyebolt into holes

Note: Do not pull or manipulate cable strand in any way to avoid
damaging the stator! Follow transport and handling guidelines!

⇒ Slowly remove stator using a suitable lifting device (note the weight of
the stator!).

x11ms81p.fh7

Lifting rigging

Ring nut

Threaded bar with
sleeve

Spindle housing

Fig. 8-29: Removing stator from spindle housing
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8.9 Electrical Check - Motor Spindle

8.9.1 Conducting a Windings Check
Once the stator is mounted and the cores connected in the terminal box,
it is necessary to run a windings check.

This check is conducted between the windings, housing and PTC resistor
and checks insulation capacities.

The test voltage must be a sinusoidal a.c. voltage U
eff

 = 1500V.

Conduct the check as per DIN VDE 0530, section 1, para. 17.

Note: The windings check must be conducted by an electrician or
under the supervision of such.

Check recommendations:

Take the following measurements and record them in the test protocol
(see page 8-32):

Procedure:

⇒ The winding ends must be connected to each other.
⇒ The PTC resistor must be shorted and connected to the housing, see

Fig. 8-30: .
⇒ Test voltage U

eff
 = 1680 V (50/60 Hz) for five seconds and apply

between the winding ends and the shorted PTC ends of the test spe-
cimen connected to the hosuing.

Note: Per DIN VDE 0530 Section 1 (07/91), subsection 17 a maxi-
mum test voltage of Ueff = 1500 V must be applied for further
higher voltage MBS motor tests.

⇒ Measure leakage current.
The test is succesful if the leakage current equals ≤ 20 mA.

PTC resistor

ϑ

↓↓

UPrüf = 1680V

U V W
Motor housing

i01ms81p.fh7i
connections
shorted

Fig. 8-30: High voltage test (circuit)

1st High voltage test - winding
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DANGER

Leakage current too high !!!

Use extreme caution! Contact with spindle housing can
be fatal or cause extreme injury! Damage to machine
possible!

If the leakage current is higher than the limit value, then
the components are not sufficiently insulated.

⇒ Do not start-up the kit spindle motor, in this case!
⇒ Find and eliminate cause!!

Procedure:

⇒ Short the PTC resistor
⇒ Apply U

eff
 = 500 V (50/60 Hz) for five seconds between shorted PTC

resistor ends and the housing of the test specimen.
⇒ Measure leakage current.

The test is succesful if the leakage current equals ≤ 10 mA.

UPrüf(eff) = 500V

Motor housing

i02ms81p.fh7i

connection
shorted

PTC resistor

ϑ

↓↓

Fig. 8-31: High voltage test PTC resistor (circuit diagram)

DANGER

Leakage current too high !!!

Danger to life, danger of injury from electric shock upon
contact with spindle housing. Machine damage pos-
sible!

If leakage current higher than set limit value, then the
components are not sufficient insulated from each other.

⇒ Do not run the kit spindle motor!
⇒ Find and clear all faults!

After mounting the entire motor spindle including terminal box the in-
ductance values of the spindle motor must be checked. These are listed
in the section „Technical data“ of the relevant MBS motor.

Pre-requisite: The following test conditions and materials must be
maintained or must be handy.

Test conditions:

• the temperature of the motor spindle: approximately 20 °C

• spindle is standing still

2nd High voltage test -
PTC resistor

3rd Inductance test
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Test materials:

• inductance measuring device with a measuring frequency of 1 kHz

• test guidelines

The measurements are tapped off between three power terminals or
contacts (see test protocol; page 8-32).

Measurement from winding U  -  V

Measurement from winding V  -  W

Measurement from winding W  -  U

⇒ Conduct the measurements at the three windings.
The values may not deviate by a maximum of ±10% from the in-
ductance values specified in the technical data!

Causes for deviating measurement results:

• the rotor is defective

• rotor is turned by hand while the reading is being taken

Prerequisite: The following test conditions of test devices must be handy.

Test conditions:

• motor spindle temperature at about 20 °C

• spindle standing still

Prüfmittel:

• Ohm meter

The resistance readings are taken at the PTC resisstor connections

⇒ take the reading

4th PTC resistor measurement
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8.9.2 Test Protocol of a motor spindle with MBS motor

Type designation of rotor and stator

Stator type: MSS __ __ __ __ - __ __ __ - __ __ __ - __ __

Serial no.: MSS __ __ __ - __ __ __ __ __  __ Manufac. date: ____________

Rotor type: MRS __ __ __ __ - __ __ __ - __ __ __ - __ __

Serial no.: MRS __ __ __ - __ __ __ __ __  __ Manufac. date: ____________

(Also see section: Identifying the merchandise)

1st High voltage test (winding) (see „8.9.1 Conducting a Windings Check “ page 8-29)

Run test as per section 8.9 (Ileak < 20mA)?

Test voltage: _________V Yes No

Test duration: _________sec.

2nd High voltage test (PTC resistor) (see „8.9.1 Conducting a Windings Check “ page 8-29)

Run test as per section 8.9 (Ileak < 10mA)?

Test voltage: _________V Yes No

Test duration: _________sec.

3rd Inductance test (see „8.9.1 Conducting a Windings Check “ page 8-29)

Temperature of motor spindle: ________°C

Measuring
frequency:

________kHz

Inductance value per tech. data LTD= ________mH

Reading Test 0.9⋅LTD< Lmess < 1,1⋅ LTD

_____mH < Lmess < _____mH

Inductance of Symbol Unit Reading passed failed

Winding U-V Lmess1 mH

Winding V-W Lmess2 mH

Winding W-U Lmess3 mH

4th PTC resistor test (see „8.9.1 Conducting a Windings Check “ page 8-29)

Resistance reading between PTC resistor ends. The PTC resistor is in order if resistance ranges between the
limits listed below at room temperature (20°C).

Criteria: 60Ω < R20°C < 750Ω

Comments:

Loc. Date: Name / Co.:

Fig. 8-32: Test protocol motor spindle (electrical)
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9 Storage, Handling, Transport

9.1 General information

When selecting the transport and lifting devices, the varying weights and
sizes of the individual designs must be taken into account.

The manually-transported models also necessitate the greatest care and
transport and storage guidelines complied with.

9.2 Rotor

The rotor is packaged in a horizontal position and cushioned in form-fitting
styrofoam. It must be stored dry, dust-free and shock proof. The per-
missible temperature range is: -25 °C up to + 50 °C. The rotor may be
stored in either a horizontal or vertical position.

When transporting, please note that the fittings on the inside of the rotor
are not damaged. Damages here could eventually prevent the rotor from
being removed from the spindle, if this should become necesary.

Note: The rotor may only be lifting and transported with the use of
rigging made of plastic or with a special hook sheathed in pla-
stic!

plastic sheathing o06ms81p.fh7

Fig. 9-1: Lifting the rotor with special rigging or hooks

9.3 Stator

The stator must be stored dust-free and shock resistant. Permissible
temperature range: -25°C up to +50°C.

Note: The stator may only be stored in a vertical position!

It does not attain its final rigidity until it is mounted into the spindle hou-
sing. If stored horizontally, then the fittings on the cooling jacket could be
damaged!

Storage

Lifting and transporting

Storage
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o07ms81p.fh7

Fig. 9-2: Storage of stator

Note: Lift and transport the stator only vertically before it is screwed
together with the spindle housing! Use suitable parallel chain
or rope suspension gear with suitable transport eyebolts!

This prevents a bending of the stator, damage to the fittings of the cooling
jacket which would make the stator unfit for mounting. Ring screws are
suitable as transport eyebolts as per DIN 580 (see Fig. 9-3)

Ring screw

o08ms81p.fh7

Fig. 9-3: Lifting and transporting the stator

Lifting and transporting
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10 Condition at Delivery

10.1 Delivery

The merchandise is delivered packed on a pallet or skeleton box. Rotor
and stator are packed separately in form-fitting styrofoam sections to
prevent mechanical damage that could result during transport if free
movement were permitted.

There is an envelope on the carton. It contains the delivery slip.

Additional stickers on the package:

• one sticker with guidelines on handling and safe transport

• barcode sticker (number depends on contents) with information about:

- customer
- delivery slip number
- consignment
- shipping company
(see auch section Storage, Handling, Transport, 9“)

z01ms81p.fh7

Attention! Note all handling and
storage instructions!

Rotor

Stator

Handline

Storage

Handline

Plastic sheathing

Fig. 10-1: Sticker on package: notes on handling and transport

There are no additional documents, unless specifically requested.

To remove the taut bands without injury or damage, carefully cut them
open.

CAUTION

Use caution: Danger of uncontrolled movements of
taut bands when released!

Mechanical injuries possible.
⇒ Release taut bands carefully!
⇒ Maintain sufficient clearance!
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10.2 What is delivered

There is an envelope attached to the rotor at the time of delivery.

The envelope must remain on the rotor until mounting! Do not remove if
stored! This ensures that the accessories will not be lost.

The envelope contains:

• 1 delivery slip with accessories list

• 1 O-ring as per accessories list

• threaded pin for balancing as per accessories list

• threaded pin to close pressure oil connection as per accessories list

• type plate rotor

The delivery slip is visible on the top side of the envelope. It identifies
handling guidelines and confirms the end control of the delivered rotor.

An envelope is mounted to the stator at delivery.

The envelope must remain on the stator until mounting! Do not remove if
stored! This ensures that the accessories will not be lost.

The envelope contains:

• 1 delivery slip with accessories list

• 2 O rings for lubricant sealing as per accessories list

• 2 O rings for sealing the leakage nuts as per accessories list

• type plate for stator

The delivery slip is visible on the top of the envelope. It identifies handling
guidelines and confirms the end control of the delivered rotor.

Rotor

Stator
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11 Identifying the merchandise
The merchandise is listed by name and order designation. There is only
copy of it on which the entire delivery is listed. If the contents are distri-
buted over more than one carton, then this is noted on the delivery or in
the freight papers.

There is a barcode sticker on rotor and stator.

in preparation

Fig. 11-1: Barcode sticker (example)

The barcode sticker serves to identify the contents of the cartons and
each is needed for order completion.

The rotor is delivered with name plate attached. When mounting the
motor spindle attach it to the spindle housing

M
ad

e 
in

 G
er

m
an

y

2

S.No.

ROTOR OF KIT MOTOR

MRS200-123456

n max. 1200 min-1

m 7,5 kg

Part No.
S.No.

Build Week123456 27/98

IN
N

 1
3.

26
-1

-1

C01MRS1P.fh7

MRS200C-B075-NN

Fig. 11-2: Type plate rotor (example per DIN 42 961)

The stator is delivered with name plate. When mounting the motor spindle
attach it to the spindle housing.

Part No.
S.No.

Build Week

M
ad

e 
in

 G
er

m
an

y

I.Cl.
n max.

KEeff.

STATOR OF KIT MOTOR
IN

N
 1

3.
25

-1
-1

MdN 65,0 Nm min-1
Km

kgm

276393 09/98
MSS200-123456

MSS200B-008-B1N-NN

363

F
 1200
4,0

16,0
Nm/A

V/1000min-1

Natural  conv.

IdN 17,0 A

Surface cooled Liquid cooled

C01MSS1P.fh7

Fig. 11-3: Type plate of stator (example per DIN 42 961)

Rotor

Stator
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12 Index

A
Accident prevention 8-3

Ambient temperatures 4-1

Axial clamping 1-2

B
Balancing the rotor 2-3

Bend radius of the cable strand 2-7

Bonding 8-6

C
Clearance 2-3

Cooling with natural convection 2-4

E
Electrical connections 2-5, 2-6

F
Feedback cable

Technical data 7-3

G
ground connection 2-6

H
Helical groove 1-2

High voltage test -  PTC resistor 8-30

High voltage test - winding 8-29

I
Inductance test 8-30

Installation elevations 4-1

L
Liquid cooling 2-4

Load factor 4-1

M
Magnetic fields 3-7

Maximum temperature 2-1

MBS kit servo drive 1-3

MBS kit spindle main drive 1-1

Motor feedback 1-1

Motor power cables 7-4

Motor spindle 1-1
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mounting errors 8-12

Mounting the stator 2-4

O
Oil pump 8-3

Oil under pressure 2-1

P
Power cable

Technical data 7-3

Principle of step compression joint 2-1

PTC resistor resistance 8-31

R
Reduction sleeve 2-2

S
Seals on the terminal box 2-8

Spindle shoulder 2-3

Stator 2-4

Stator mounting principle 2-4

Step compression joint 1-2

Storage 9-1

Structure 1-1

Swimming the rotor 8-13

T
Technical data of power and feedback cables 7-3

Tension screws 2-3

Terminal boards 2-3

Terminal diagram of an MBS motor connected to a DKR drive 7-1

Terminal diagram of an MBS motor connected to HDS03/HDS04 drives 7-2

The principle of a device to incorporate the rotor 8-5

V
Vibration grade 2-2

Viscosity 8-19

W
Weight compensation 2-2

withdrawing screw 8-20
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Kundenbetreuungsstellen - Sales & Service Facilities

Deutschland – Germany vom Ausland: (0) nach Landeskennziffer weglassen!!
from abroad: don’t dial (0) after country code!

Vertriebsgebiet Mitte
 Germany Centre V/S   Service

INDRAMAT GmbH
Bgm.-Dr.-Nebel-Str. 2
D - 97816 Lohr am Main

Telefon: +49 (0)9352/40-0
Telefax: +49 (0)9352/40-4885

Vertriebsgebiet Ost
 Germany East V/S   Service

INDRAMAT GmbH
Beckerstraße 31
D - 09120 Chemnitz

Telefon: +49 (0)371/35 55-0
Telefax: +49 (0)371/35 55-333

Vertriebsgebiet West
 Germany West V/S   Service

INDRAMAT GmbH
Harkortstraße 25
D - 40849 Ratingen

Telefon: +49 (0)2102/43 18-0
Telefax: +49 (0)2102/41 315

Vertriebsgebiet Nord
 Germany North V/S   Service

INDRAMAT GmbH
Kieler Straße 212
D - 22525 Hamburg

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

Vertriebsgebiet Süd
 Germany South V/S   Service

INDRAMAT GmbH
Ridlerstraße 75
D-80339 München

Telefon: +49 (0)89/540138-30
Telefax: +49 (0)89/540138-10

Gebiet Südwest
 Germany South-West V/S   Service

INDRAMAT GmbH
Böblinger Straße 25
D-71229 Leonberg

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

INDRAMAT Service-Hotline

INDRAMAT GmbH
Telefon: +49 (0)172/660 04 06

oder

Telefon: +49 (0)171/333 88 26

Kundenbetreuungsstellen in Deutschland - Service agencies in Germany
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Austria V/S   Service

Mannesmann Rexroth Ges.m.b.H.
Geschäftsbereich INDRAMAT
Hägelingasse 3
A - 1140 Wien

Telefon: +43 (0)1/9852540-400
Telefax: +43 (0)1/9852540-93

Austria V/S   Service

Mannesmann Rexroth G.m.b.H.
Geschäftsbereich INDRAMAT
Industriepark 18
A - 4061 Pasching

Telefon: +43 (0)7221/605-0
Telefax: +43 (0)7221/605-21

Belgium V/S   Service

Mannesmann Rexroth N.V.-S.A.
Geschäftsbereich INDRAMAT
Industrielaan 8
B-1740 Ternat

Telefon: +32 (0)2/5823180
Telefax: +32 (0)2/5824310

Denmark V/S   Service

BEC AS
Zinkvej 6
DK-8900 Randers

Telefon: +45 (0)87/11 90 60
Telefax: +45 (0)87/11 90 61

England V/S   Service

Mannesmann Rexroth Ltd.
INDRAMAT Division
4 Esland Place, Love Lane
GB - Cirencester, Glos GL7 1YG

Telefon: +44 (0)1285/658671
Telefax: +44 (0)1285/654991

Finland V/S   Service

Rexroth Mecman OY
Ansatie 6
SF-017 40 Vantaa

Telefon: +358 (0)9/84 91 11
Telefax: +358 (0)9/84 91 13 60

France V/S   Service

Mannesmann Rexroth S.A.
Division INDRAMAT
Parc des Barbanniers
4, Place du Village
F-92632 Gennevilliers Cedex

Telefon: +33 (0)141 47 54 30
Telefax: +33 (0)147 94 69 41
Hotline: +33 (0)6 08 33 43 28

France V/S   Service

Mannesmann Rexroth S.A.
Division INDRAMAT
270, Avenue de Lardenne
F - 31100 Toulouse

Telefon: +33 (0)5 61 49 95 19
Telefax: +33 (0)5 61 31 00 41

France V/S   Service

Mannesmann Rexroth S.A.
Division INDRAMAT
91, Bd. Irène Joliot-Curie
F - 69634 Vénissieux - Cedex

Telefon: +33 (0)4 78 78 53 65
Telefax: +33 (0)4 78 78 52 53

Italy V/S   Service

Mannesmann Rexroth S.p.A.
Divisione INDRAMAT
Via G. Di Vittoria, 1
I - 20063 Cernusco S/N.MI

Telefon: +39 02/92 36 52 70
Telefax: +39 02/92 36 55 12

Italy V/S   Service

Mannesmann Rexroth S.p.A.
Divisione INDRAMAT
Via Borgomanero, 11
I - 10145 Torino

Telefon: +39 011/7 71 22 30
Telefax: +39 011/7 71 01 90

Italy V/S   Service

Mannesmann Rexroth S.p.A.
Divisione INDRAMAT
Via del Progresso, 16 (Zona Ind.)
I - 35020 Padova

Telefon: +39 049/8 70 13 70
Telefax: +39 049/8 70 13 77

Italy V/S   Service

Mannesmann Rexroth S.p.A.
Divisione INDRAMAT
Via de Nicola, 12
I - 80053 Castellamare di Stabbia NA

Telefon: +39 081/8 72 30 37
Telefax: +39 081/8 72 30 18

Italy V/S   Service

Mannesmann Rexroth S.p.A.
Divisione INDRAMAT
Viale Oriani, 38/A
I - 40137 Bologna

Telefon: +39 051/34 14 14
Telefax: +39 051/34 14 22

Netherlands V/S   Service

Hydraudyne Hydrauliek B.V.
Kruisbroeksestraat 1
P.O. Box 32
NL - 5281 RV Boxtel

Telefon: +31 (0)411/65 19 51
Telefax: +31 (0)411/65 14 83
e-mail: indramat@hydraudyne.nl

Netherlands V/S   Service

Hydrocare B.V.
Kruisbroeksestraat 1
P.O. Box 32
NL - 5281 RV Boxtel

Telefon: +31 (0)411/65 19 51
Telefax: +31 (0)411/67 78 14

Poland V/S   Service

Mannesmann Rexroth Sp.zo.o.
Biuro Poznan
ul. Dabrowskiego 81/85
PL – 60-529 Poznan

Telefon: +48 061/847 67 99
Telefax: +48 061/847 64 02

Spain V/S   Service

Mannesmann Rexroth S.A.
Divisiòn INDRAMAT
Centro Industrial Santiga
Obradors s/n
E-08130 Santa Perpetua de Mogoda
Barcelona

Telefon: +34 937 47 94 00
Telefax: +34 937 47 94 01

Spain V/S   Service

Goimendi S.A.
División Indramat
Jolastokieta (Herrera)
Apartado 11 37
E - 20017 San Sebastian

Telefon: +34 9 43/40 01 63
Telefax: +34 9 43/39 17 99

Sweden V/S   Service

Rexroth Mecman Svenska AB
INDRAMAT Division
Varuvägen 7
S - 125 81 Stockholm

Telefon: +46 (0)8/727 92 00
Telefax: +46 (0)8/64 73 277

Switzerland - East V/S   Service

Mannesmann Rexroth AG
Geschäftsbereich INDRAMAT
Gewerbestraße 3
CH-8500 Frauenfeld

Telefon: +41 (0)52/720 21 00
Telefax: +41 (0)52/720 21 11

Switzerland - West V/S   Service

Mannesmann Rexroth SA
Département INDRAMAT
Chemin de l`Ecole 6
CH-1036 Sullens

Telefon: +41 (0)21/731 43 77
Telefax: +41 (0)21/731 46 78

Russia V/S   Service

Tschudnenko E.B.
Arsenia 22
RUS - 153000 Ivanovo
Rußland

Telefon: +7 093/223 96 33
oder/or +7 093/223 95 48
Telefax: +7 093/223 46 01

Slowenia V/S   Service

INDRAMAT elektromotorji d.o.o.
Otoki 21
SLO - 64 228 Zelezniki

Telefon: +386 64/61 73 32
Telefax: +386 64/64 71 50

Turkey V/S   Service

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

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

Europäische Kundenbetreuungsstellen (ohne Deutschland)
European Service agencies (without Germany)
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Argentina V/S   Service

Mannesmann Rexroth S.A.I.C.
Division INDRAMAT
Acassusso 48 41/7
RA - 1605 Munro (Buenos Aires)

Telefon: +54 (0)1/756 01 40
+54 (0)1/756 01 36

Argentina V/S   Service

NAKASE
Asesoramiento Tecnico
Calle 49, No. 5764-66
RA - 1653 Villa Balester
Provincia de Buenos Aires

Telefon: +54 (0) 1/768 36 43
Telefax: +54 (0) 1/768 24 13
e-mail: Fehler! Textmarke nicht
definiert.net

nakase@infovia.com.ar

Australia V/S   Service

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

Telefon: +61 (0)3/93 59 02 28
Telefax: +61 (0)3/93 59 02 86

Brazil V/S   Service

Mannesmann Rexroth
Automação Ltda.
Divisão INDRAMAT
Rua Georg Rexroth, 609
Vila Padre Anchieta
BR - 09951-270 Diadema-SP
[ Caixa Postal 377 ]
[  BR-09901-970 Diadema-SP ]

Telefon: +55 (0)11/745 90 60
+55 (0)11/745 90 70

Telefax: +55 (0)11/745 90 50

Brazil V/S   Service

Mannesmann Rexroth
Automação Ltda.
Divisão INDRAMAT
Rua Umberto Pinheiro Vieira, 100
Distrito Industrial
BR - 09220-390 Joinville - SC
[ Caixa Postal 1273 ]

Tel./Fax: +55 (0)47/473 55 833
Mobil: +55 (0)47 974 6645
e-mail: prochnow@zaz.com.br

Canada V/S   Service

Basic Technologies Corporation
Burlington Division
3426 Mainway Drive
Burlington, Ontario
Canada L7M 1A8

Telefon: +1 905/335 55 11
Telefax: +1 905/335-41 84

China V/S   Service

Mannesmann Rexroth (China) Ldt.
Shanghai Office - Room 206
Shanghai Internat. Trade Centre
2200 Yanan Xi Lu
PRC - Shanghai 200335

Telefon: +86 21/62 75 53 33
Telefax: +86 21/62 75 56 66

China V/S   Service

Mannesmann Rexroth (China) Ldt.
Shanghai Parts & Service Center
199 Wu Cao Road, Hua Cao
Minhang District
PRC - Shanghai 201 103

Telefon: +86 21/62 20 00 58
Telefax: +86 21/62 20 00 68

China V/S   Service

Mannesmann Rexroth (China) Ldt.
15/F China World Trade Center
1, Jianguomenwai Avenue
PRC - Beijing 100004

Telefon: +86 10/65 05 03 80
Telefax: +86 10/65 05 03 79

China V/S   Service

Mannesmann Rexroth (China) Ldt.
A-5F., 123 Lian Shan Street
Sha He Kou District
PRC - Dalian 116 023

Telefon: +86 411/46 78 930
Telefax: +86 411/46 78 932

Hongkong V/S   Service

Rexroth (China) Ldt.
19 Cheung Shun Street
1st Floor, Cheung Sha Wan,
Kowloon, Hongkong

Telefon: +852 22 62 51 00
Telefax: +852 27 41 33 44

India V/S   Service

Mannesmann Rexroth (India) Ltd.
INDRAMAT Division
Plot. 96, Phase III
Peenya Industrial Area
IND - Bangalore - 560058

Telefon: +91 (0)80/8 39 21 01
Telefax: +91 (0)80/8 39 43 45

India V/S   Service

Mannesmann Rexroth (India) Ltd.
INDRAMAT Division
Plot. A-58, TTC Industrial Area
Thane Turbhe Midc Road
Mahape Village
IND - Navi Mumbai - 400 701

Telefon: +91 (0)22/7 61 46 22
Telefax: +91 (0)22/7 68 15 31

Indonesia V/S   Service

PT. Rexroth Wijayakusuma
Jl. Raya Bekasi Km 21
Pulogadung
RI - Jakarta Timur 13920

Telefon: +62 21/4 61 04 87
+62 21/4 61 04 88

Telefax: +62 21/4 60 01 52

Japan V/S   Service

Rexroth Automation Co., Ltd.
INDRAMAT Division
1F, I.R. Building
Nakamachidai 4-26-44
Tsuzuki-ku, Yokohama-shi
J - Kanagawa-ken 224-004

Telefon: +81 459/42-72 10
Telefax: +81 459/42-03 41

Mexico V/S   Service

Rexroth Mexico S.A. de C.V.
Calle Neptuno 72
Unidad Ind. Vallejo
MEX - 07700 Mexico, D.F.

Telefon: +52 5 754 17 11
+52 5 754 36 84
+52 5 754 12 60

Telefax: +52 5 754 50 73
+52 5 752 59 43

Korea V/S   Service

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

Telefon: +82 (0)51/2 60 06 18
Telefax: +82 (0)51/2 60 06 19

Korea V/S   Service

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

South Africa V/S   Service

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

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

Taiwan V/S   Service

Rexroth Uchida Co., Ltd.
No.1, Tsu Chiang Street
Tu Cheng Ind. Estate
Taipei Hsien, Taiwan, R.O.C.

Telefon: +886 2/2 68 13 47
Telefax: +886 2/2 68 53 88

Kundenbetreuungsstellen außerhalb Europa - Service agencies outside Europe



Kundenbetreuungsstellen - Sales & Service Facilities Synchronous MBS Kit Spindle Motors

DOK-MOTOR*-MBS********-PRJ1-EN-P

Außerhalb Europa  / USA - outside Europe / USA

USA V/S   Service

Mannesmann Rexroth Corporation
INDRAMAT Division
5150 Prairie Stone Parkway
USA -Hoffman Estates, IL 60192-3707

Telefon: +1 847/6 45 36 00
Telefax: +1 847/6 45 62 01

USA V/S   Service

Mannesmann Rexroth Corporation
INDRAMAT Division
Central Region Technical Center
USA - Auburn Hills, MI 48326

Telefon: +1 248/3 93 33 30
Telefax: +1 248/3 93 29 06

USA V/S   Service

Mannesmann Rexroth Corporation
INDRAMAT Division
Southeastern Technical Center
3625 Swiftwater Park Drive
USA - Suwanee
Georgia 30174

Telefon: +1 770/9 32 32 00
+1 770/9 32 19 03

USA V/S   Service

Mannesmann Rexroth Corporation
INDRAMAT Division
Northeastern Technical Center
99 Rainbow Road
USA - East Granby,
Connecticut 06026

Telefon: +1 860/8 44 83 77
+1 860/8 44 85 95

USA V/S   Service

Mannesmann Rexroth Corporation
INDRAMAT Division
Charlotte Regional Sales Office
14001 South Lakes Drive
USA - Charlotte,
North Carolina 28273

Telefon: +1 704/5 83 97 62
+1 704/5 83 14 86

Kundenbetreuungsstellen außerhalb Europa / USA
 Service agencies outside Europe / USA



Synchronous MBS Kit Spindle Motors Kundenbetreuungsstellen - Sales & Service Facilities

DOK-MOTOR*-MBS********-PRJ1-EN-P

Notizen



Indramat


	Contents
	1 Introducing the MBS Kit Spindle Motor
	1.1 MBS Main Spindle Drive
	1.2 MBS Servo Drive

	2 Technical Details
	2.1 The Basic Principle of Rotor Mounting
	2.1.1 Mounting the rotor by shrinking it onto the spindle, removing the rotor using an oil under pressure process
	2.1.2 Rotor Mounting on Reduction Sleeve
	2.1.3 Rotor Mounting by ŒAxially Clamping  to the Spindle

	2.2 Stator Mounting Principle
	2.3 Motor Feedback
	2.4 Electrical Connections
	2.4.1 Ground Connections
	2.4.2 Power Connections

	2.5 Standards and Regulations

	3 Safety Instructions for Electrical Drives
	3.1 Introduction
	3.2 Hazards with improper use
	3.3 General
	3.4 Protection against contact with electrical parts and not grounded enclosures
	3.5 Protection by protective low voltage (PELV) against electrical shock
	3.6 Protection against dangerous movements
	3.7 Protection when Handling and Mounting MBS Rotors

	4 Ambient Conditions
	Maximum Installation Elevation and Ambient Temperatures

	5 MBS200 Main spindle drives
	5.1 Technical data
	Characteristics of MBS200B-050
	Characteristics of MBS200C-050

	5.2 Dimensional data
	5.3 Dimensional data for mounting stator
	5.4 Dimensional data of rotor
	5.5 Dimensional data of spindle (ŒShrink  mounting)
	5.6 Dimensional data of spindle (ŒAxially clamped  mounting)
	5.7 Type Codes

	6 MBS200 Servo Drive
	6.1 Technical data
	Characteristics of MBS200C-050

	6.2 Dimensional data
	6.3 Dimensional data for mounting stator
	6.4 Dimensional data for mounting rotor
	6.5 Dimensional data of spindle (ŒShrink" mounting)
	6.6 Dimensional data of spindle (ŒAxially clamped" mounting)
	6.7 Type Codes

	7 Electrical Connections
	7.1 Terminal Diagram DKR
	7.2 Terminal Diagram HDD/HDS
	7.3 Connecting Cables
	Technical data of the power and feedback cables


	8 Mounting Instructions
	8.1 General Information
	8.2 General Safety Guidelines
	8.3 Aids for Mounting and Removal
	8.4 Securing the screws with LOCTITE
	8.5 Mounting the Rotor to the Spindle
	8.5.1 Shrinking Rotor onto Spindle (1 mounting mode)
	8.5.2 Axially Clamping the Rotor (2 mounting mode)
	8.5.3 Balancing the Rotor

	8.6 Removing Rotor from Spindle
	8.6.1 Removing a Rotor that has been Shrunk On
	8.6.2 Removing an Axially-Clamped Rotor

	8.7 Mounting the Stator into the Spindle Housing
	8.7.1 Mounting Stator for Liquid-Cooling into Spindle Housing
	8.7.2 Mounting Stator for Natural Convection into Spindle Housing
	8.7.3 Connecting the Electrical Stator Cables

	8.8 Removing Stator from Spindle Housing
	8.9 Electrical Check - Motor Spindle
	8.9.1 Conducting a Windings Check
	8.9.2 Test Protocol of a motor spindle with MBS motor


	9 Storage, Handling, Transport
	9.1 General information
	9.2 Rotor
	9.3 Stator

	10 Condition at Delivery
	10.1 Delivery
	10.2 What is delivered

	11 Identifying the merchandise
	12 Index

	Kundenbetreuungsstellen - Sales & Service Facilities
	Deutschland … Germany
	Europa … Europe
	Außerhalb Europa - outside Europe
	Außerhalb Europa / USA - outside Europe / USA


