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1. Presentation of the modular main spindle controller TDA 1

Fig. 2: Modular main spindle controller TDA 1

1. Presentation of
the modular main
spindle controller
TDA 1

The main spindle controller TDA 1 is dedicated to the intelligent digital
control of INDRAMAT asynchronous main spindle motors 2AD and
frameless spindle motors 1MB with a continuous power rating of 3 to 10
kW at the motor shaft.

Drives equipped with the controller TDA 1 are distinguished by their high
stiffness and a wide speed range at constant power. They are, therefore,
particularly suited for use as a main spindle drive on numerically
controlled machine tool centres.

Besides its wide speed range, an a.c. main spindle drive with TDA 1 has
an integral position control circuit capable of automatically positioning
the spindle (e.g., for workpiece change) with a maximum resolution of 1/
4 000 000 revolutions in response to a signal. The internal controller
position loop is closed either by the motor feedback signal (for direct drive
or gear ratio 1:1) or by an additional, optional spindle feedback signal
(switchable gear, belt-driven gears).

Main Spindle Drive

Spindle positioning
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The TDA 1 operates in conjunction with other controllers for feed axes.
A combination of power supply module, modular main spindle and servo
drive controllers permits individual matching of the drive to the task of a
CNC machine tool.

Fig. 3: Drive package with modular main spindle controller TDA 1

Power supply
module

TDA 1 Servo drive controllers

The a.c. main spindle drive with TDA 1 is also capable of operating the
spindle as a servo axis (C-axis) with a high-accuracy position control
loop. The main spindle motor is fitted with a high-resolution motor
feedback device to cope with the low speeds required in this application.
The controller detects the rotor position with a maximum resolution of 1/
2 000 000 revolutions, thus allowing even the lowest speeds to be
precisely controlled.

Since the spindle operates as an interpolating axis in C-axis mode and
the NC controls require information on the spindle position, the TDA 1
supplies compatible position signals for incremental encoders through
an optional output. The increments are derived either from the high-
resolution motor feedback device or from an additional, optional spindle
feedback device. The spindle feedback, in the latter case, is a high-
resolution main spindle position encoder from INDRAMAT. It is mounted
directly onto the spindle. The definition of the incremental encoder output
is selectable and provides a maximum resolution of 360 000 increments/
revolution in C-axis mode.

1. Presentation of the modular main spindle controller TDA 1

C-axis mode

Controller for modular
drive package

Incremental encoder output
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1. Presentation of the modular main spindle controller TDA 1

The controller TDA 1 has been designed to operate with parameters.
Parameter values are used to match the controller to the main spindle
motor, the machine conditions and the requirements of the application.

Parameters

Fig. 4: Designation of TDA 1 features

Control voltage bus, design.
Digital position command, design.
 Earth connection
Incremental encoder output, design.
Interfaces, feedback
Interfaces, NC control unit
Motor feedback connection, design.
Motor thermistor connection, design.
Position command design.
Programming module, design.
Ready contact, design.
Serial interface, design.
Signal outputs, design.
Speed command, design.
Standard interface, design.
Synchronization input, design.
Terminal block for motor and DC link
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Programming module The various parameters relating to both the machine and the application
are entered on site during commissioning using the keypad on the control
panel. Together with the parameter values for motor matching, these
parameter values are stored in the controller’s plug-in programming
module.

In the event of a fault requiring unit replacement, only the controller itself
is replaced, the programming module being transferred to the new
controller. The characteristics of the drive are stored in the programming
module and are therefore immediately available on re-start.

1. Presentation of the modular main spindle controller TDA 1

Interface options

The controllers can be supplied with a variety of speed command
interfaces:

• Analogue speed command
± 10 V for connection to commercially available NC controllers,

• Digital speed command
16 bit parallel for connection to PLCs, useful in the case of long cables
and small command  values,

• SERCOS interface
for real time communication with the NC controller relating to command
and actual value of speed, position and torque, including parameter
handling.

An additional encoder input is available for connection of a spindle
feedback signal to the controller’s internal position loop. For spindle
synchronisation, both the additional encoder input and a synchronous
input (connection for master spindle feedback signal) are supplied.

The controller TDA 1 also comprises an additional interface, available as:

• Incremental encoder output
for position control by the NC controller in C-axis mode or for thread
cutting,

• Serial interface
for saving and loading parameter values using a PC,

• Input for digital position command
16 bit parallel, for 3600 positions selectable by PLC.

Speed command value

Additional encoder input,
synchronisation input

Additional interface
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1. Presentation of the modular main spindle controller TDA 1

Fig. 5: Components of a modular main spindle drive with their designations

Kompon.fh3

Main spindle controller TDA 1.1

Electrical 
connection 
accessories

Programming 
module

Motor feedback cable

Motor blower cable

Main spindle motor
Motor power cable

Electrical connection accessories
Main spindle drive components
Main spindle motor
Motor fan cable
Motor feedback cable
Motor power cable
Motor, components
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2. Control cabinet design

Information on integrating the main spindle controller TDA 1 into the
design is structured according to

– operating conditions

– mechanical data

– thermal data

– electrical data

– technical data/type code

The values given in the selection data for main spindle drives are
unconditionally valid when the controller is operated within an ambient
temperature range of +5 to +45°C. The maximum permissible ambient
temperature is +55°C, at which the given values for torque and power
ratings will be limited according to the graph shown in Fig. 6.

2. Control cabinet
design

Fig. 6: Temperature-related limitation of drive ratings
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2.1. Operating conditions

Ambient temperature
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2. Control cabinet design

The maximum operating altitude is 1000 meters above sea level. At
higher elevations, the values given in the main spindle drive selection
data for torque power ratings will be limited according to the chart in Fig.
7.

The maximum permissible relative humidity of air corresponds to Humid-
ity Class F according to DIN 40 040.

This means that the controller may be operated in locations subject to
humidity, such as workshops in cold, temperate and hot, dry climate
zones. The mean relative humidity of air may not exceed 70% in the
wettest month! Moisture must never be allowed to condense on the unit!

For more details, see DIN 40 040!

Electrical protection is IP 10 according to DIN 40 050.

This means that the controller is protected against the ingress of solid
foreign particles with a diameter of more than 50 mm.

The controller is not protected against

– the ingress of water, or

– intentional contact, e.g. by hand, but does prevent contact of large body
surfaces.

For more details, see DIN 40 050!

The TDA 1 has been designed for installation in a control cabinet or a
closed housing in conformity with DIN VDE 01 160, sections 5.5.1.3 and
6.5.1.3. Adequate protection against unintentional contact must be
provided by the manufacturer of the cabinet according to the valid safety
specifications for the respective application. (For industrial equipment,
e.g., EN 60204 / DIN VDE 0113, part 1.)

Altitude

Permissible relative
humidity of air

Fig. 7: Altitude-related limitation of drive ratings
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2.2. Mechanical data

2. Control cabinet design

Fig. 8: Dimensional specification of main spindle controller TDA 1
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2. Control cabinet design

Fig. 9: Drilling pattern for the cabinet rear wall (for assembly clearance, see also Fig. 10)

Assembly clearance Assembly clearance

M 6

37
3 

±0
,2

Minimum clearance
80 mm

Bohrbild

View of the inside of the cabinet rear wall

M 6

Minimum thickness 
of mounting panel 
or cabinet rear wall:
3mm for steel
6mm for aluminium

M 6

60
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2. Control cabinet design

110 ±0.5 155 ±0.5

KDV 3.1 TDA1.1 TDM 1
TDM 2

110 ±0.5 155 ±0.5

KDV 1
KDV 2

TDA 1.1 KDS

Minimum 
clearance
80

137 ±0.5

TDA 1.1 TDM3
TDM4

155 ±0.5

TDA 1.1 TDA 1.1

MontAb

TVD TVM

110 ±0.5 110 ±0.5

Fig. 10: Assembly clearance; distances between adjacent units in the drive
equipment package and top clearance
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 2.3. Thermal data When in operation the controller TDA 1 dissipates heat through the air
vents in its housing to the air inside the control cabinet.

2. Control cabinet design

100 200 300 350

3,5

5,5

7,5

9,5

PN/kW
of the
motors

TDA 1.1-050

TDA 1.1-100

Power dissipation Pv/W

verlstg.fh3

The power dissipated by the TDA 1 is dependent on the load. In terms
of dimensioning the cabinet or the air cooling system, it is however,
sufficient  to know the power dissipation related to the continuous power
rating of the main spindle motor used.

Fig. 11: Cooling principle of the controller TDA 1

Fig. 12: Power dissipation of the TDA 1

completely enclosed
housing or cabinet Kühlart.fh3

TDA 1.1

Air flow

Power dissipation

PV
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The controller TDA 1 can only perform at full drive ratings up to an
ambient temperature of 45°C . In order to keep within this environmental
limit, it may be necessary to  install a system to cool the air inside the
control cabinet.

Improperly mounted cooling systems will expose installed controllers to
the risk of moisture condensation and the effects of condensation water!

Hot humid air penetrating the control cabinet will condense on the
controller while cooling!

If the cooler is wrongly located in the control cabinet, the condensation
water inherent to cooling systems may drip down onto the installed
controllers or be sprayed into them along with the flow of cooling air.

– When using cooling systems, select only well sealed control cabinets
which will prevent any moisture condensing out of hot humid air
penetrating from the outside.

– If the control cabinet has to be operated with its doors open (on
commissioning or during repairs, etc.), precautions must be taken to
ensure that the controllers will never be cooler than the air in the cabinet
once the doors have been shut again, as moisture will otherwise
condense on them. The cooling system must therefore always be in
operation even while the machine is shut down to keep the temperature
of the air in the control cabinet and that of the installed equipment at the
same level.

– Cooling systems with fixed temperature settings must be set to 40 °C,
not lower!

– Cooling systems with temperature controllers must be set such that the
temperature of the air inside the control cabinet is less than 2°C below
that of the air outside the cabinet. Set the temperature limit to 40°C!

– Always arrange cooling systems such that condensation water cannot
drip down onto installed controllers. If cooling systems are to be
mounted on top of control cabinets, the cabinet must be specially
designed (see Fig. 12.1)!

– Design the control cabinet such that the fan of the cooling system will
not spray condensation water which has collected while the system is
shut down onto the controllers (see Fig. 12.2)!

2.3.1. Notes on the use of
cooling power systems in
control cabinets

2. Control cabinet design

Proper mounting of cooling
systems

Avoidance of
moisture condensation

Avoidance of water drips
or spray

Moisture condensation risk

Condensation water risk
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2. Control cabinet design

Wrong Right

Cooling 
system

Control cabinet

Air inlet

Air outlet

Electronic 
equipment

Control cabinet
Air inlet

Cooling 
system

Air 
duct

Electronic 
equipment

KühlFront

Wrong Right

Control cabinet

Electronic 
equipment

hot cold

Cooling system

Control cabinet

hot cold

Air 
duct

Electronic 
equipment

KühlDach

Cooling system

Precautions must be taken to prevent condensation water from
the cooling system dripping onto installed controllers!
Ensure that the cooling temperature setting is always correct!

Fig. 12.1: Arrangement of cooling system on top of the control cabinet

Fig. 12.2: Arrangement of cooling system on the front face of the control cabinet

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



22• DOK-DIAX01-TDA********-PRJ1-EN-E1,44 • 07.97

2.4. Electrical data

Connection diagram
(schematic)

2. Control cabinet design

The connection diagram shown in Fig. 13 is of a schematic nature. It
serves as a check list for all electrical connections required to operate a
main spindle drive.

The electrical connections of INDRAMAT main spindle drives have been
standardised in order to restrict the variety of cable types.

All INDRAMAT main spindle drives are equipped with three categories
of electrical connections:

– feedback and NC connections

– power connections

– connections specific to the controller

Irrespective of the type of main spindle unit, the feedback, NC and power
connections are all configured with the same plug-in connector or
terminal assignments. The connection diagrams are therefore contained
in the documentation "Electrical connections of main spindle drives;
Project planning" (No. 209-0042-4111). This documentation is indispen-
sable when preparing the machine circuit diagram!

In addition to the connections mentioned above, certain specific connec-
tions are required to integrate the controller TDA 1 into the drive package
(see Fig. 16 and 17). These connections are shown in the schematic
connection diagram (Fig. 13).

Programming module AS

Connection diagrams for
feedback, NC and power
connections

Connections specific
to the controller
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2. Control cabinet design

Fig. 13: Schematic connection diagram TDA 1
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Motor thermistor connection
Motor, conn. diagram
Position command, conn. dia.
Ready contact, conn. dia.
Serial interface
Signal outputs
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Standard interface, conn. dia.
Synchronisation input, conn. dia.
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Irrespective of the type of main spindle controller, the interfaces of all
feedback and NC connections are identical as to terminal assignment
and designation. They are contained both in the documentation "Electri-
cal connections of main spindle drives" (No. 209-0042-4111) and in the
documentation "AC main spindle drives with controlled asynchronous
motor or frameless spindle motor; Applications Manual" (No. 209-0041-
4109).

The functions and signal levels related to these interfaces are also
identical irrespective of the main spindle controller. They are described
in the latter documentation.

The necessary electrical connections are dependent on

– the selected function options of the controller.

Fig. 14 illustrates the (standard) interfaces to be found on any main
spindle controller, listed according to the index code for the respective
connection diagram. Fig. 15 shows the assignment of the function
options of the controller to the respective connection diagram, according
to the listed index code.

The connection diagrams for feedback and NC connection can now be
found by searching for the index code (last column of Fig. 14 and 15) in
the documentation "Electrical connection of main spindle drives; Project
Planning", whose list of keywords contains these index codes.

Feedback and NC connec-
tions

2. Control cabinet design
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Type code:                   TDA 1- • • • - • -

Standard Designation Connections Index
interface terminals code

Interface Control inputs, X2, 37-pin IKS 610
to NC signal and

analogue outputs

Interface Motor feedback X3, 15-pin IKS 315
for feedback connection

2. Control cabinet design

Type code:                    TDA 1- • • • - • - • • •
see Doc.

"Elec. connections of
main spindle drives"

Fig. 14. Assignment by index code of standard interfaces to connection diagram

Fig. 15: Assignment by index code of controller function options to the electrical
connections on the unit and to connection diagrams

 Function options

Additional
encoder input

(type code
field 7)

X5
15-
pin

 ~

  Function Coding Designation Connection Index
   options terminals code

A analogue X4, 9-pin IKS 613

D digital X4, 25-pin IKS 612
16 bit parallel

L SERCOS interface X4, light-wave conductor IKO

without
O  additional

encoder input

for high-resolution

INDRAMAT  encoder (    ) IKS 312
         P with

additional
                             Y encoder input for incremental IKS 327

        encoder (      )

... and
synchronisation   X5a, 15-pin  (      ) master spindle

 input feedback

O none

D digital X6, 25-pin IKS 614
position

command value

I incremental encoder X6, 15-pin IKS 620
output

serial
S interface X6, 25-pin IKS 015

RS 232 C

Additional
interface

(type code
field 8)

Circuit diagram
see Doc.

"Elec. connections of
main spindle drives"

Speed
command
value input
(type code

field 6)
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Controller-specific
connections

For different locations of the modular main spindle controller within the
drive package, there are matching specific electrical connection cables.
These are contained in the electrical connection accessories.

2. Control cabinet design

Fig. 16: Electrical connection accessories for different locations of the modular
controller within the drive package

Electrical connection 
accessories

E • - TDA

E1-TDA
E8-TDA
E3-TDA
E1-TDA

E4-TDA
E8-TDA

E2-TDA
to be determined

E4-TDA
E2-TDA

E4-TDA
to be determined

TVD 1
TVM

KDV 1, KDV 2
KDV 3, KDV 4

TDA 1
TDM 1 

An_zubeh.fh3

Preferred location: TDA 1.1 to be mounted directly adjacent to the supply module!

Adjacent
unit

TDA 1.1 Adjacent
unit

Adjacent unit Type code of electrical 
connection accessory Adjacent unitType code of electrical 

connection accessory

TVD 1
TVM

KDV 1, KDV 2
KDV 3, KDV 4

TDA 1
TDM 1 

TDA 1.1

E•-TDA
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The electrical connection accessories comprise the following parts:

2. Control cabinet design

Fig. 17: Electrical connection accessories E••-TDA

The controllers of a drive package must be separately earthed
to the supply module! Minimum conductor cross-section of
the earthing cable is 10 mm 2!

The connection diagram for the specific controller connections corre-
sponding to its location within the drive package is indicated in Fig. 15.

Typisierung:

Fertigungsnummer:
X1

ATTENTION!
BLOWER SUPPLY VOLTAGE

 Lüfterspanngung

220VAC

X8

L+

L-

A3

A2

A1

D
A

N
G

E
R

 H
IG

H
 V

O
LT

A
G

E

AC - MAINSPINDEL DRIVE

READY FAULT

X11

Bb Bb
X3 X5

X2 X4

Parameter

M
O

TO
R

 P
O

W
E

R
 O

U
T

P
U

T
M

ot
or

an
sc

hl
uß

1  2  3

T1 T2 

X12

SWITCH OFF
VOLTAGE BEFORE

CHANGING MODULE
AS

Prog. Modul AS
nicht unter

Spannung wechseln

DANGER POWER
300 VDC INPUT

DISCHARGE TIME
Entladezeit > 1 Min.

POWER SUPPLY OUTPUT
VOLTAGE RATING, MUST

NOT EXCEED POWER
INPUT VOLTAGE DATA
Nur mit Versorgungsein-
heit gleicher od. kleinerer

POWER-Spannungs-
angabe betreiben

ATTENION!
NEVER REMOVE OR INSTALL THIS
PLUGS WHILE VOLTAGE IS APPLIED
BLACK CABLE ON THE BOTTOM!
Verbindung nie unter Spannung
lösen bzw. stecken.
Schwarze Leitung immer unten!

Plug-in terminal for 
motor thermistor 

connection

Rails for DC link circuit bus

Control voltage bus 
connecting cable

Plug-in terminal for 
"Ready" contact

ZubanTDA.fh3

Busbars for DC link circuit
Control voltage bus conn.
cable
Elec. conn. access. parts
Min. cross-section, earthing
cable
Motor thermis conn.
 plug-in terminal
Plug-in terminal for ready
contact
Plug-in terminal for motor
thermistor conn.
Ready contact, plug-in
terminal

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



28• DOK-DIAX01-TDA********-PRJ1-EN-E1,44 • 07.97

Power connections The connection diagrams and conductor cross-sections for power ca-
bles can be found by searching for the index code (last column of Fig. 18)
in the documentation "Electrical connection of main spindle drives;
Project Planning", whose list of keywords contains these index codes.

Conductor cross-sections depend on the continuous current rating of
motors in drives permitting intermittent, brief operation at motor overload
current.

Drive combinations: TDA 1 - • • • - • - • • •
with ...

... main spindle motor Index code
(see Doc. "Electrical connections

of main spindle drives")

2AD 100B
100C
100D 2AD 100 with KDA/TDA

2AD 101C
101D

2AD 132 B
132 C 2AD 132 with KDA/TDA
132 D

... frameless spindle motor

1MB 160 E
B 1 MB with KDA/TDA
D
F

1MB 200 D 1MB with KDA/TDA

1MB 240 B
D 1MB with KDA/TDA
F
H

1MB 310 B 1MB with KDA/TDA

2. Control cabinet design

Fig. 18: Assignment by index code of the main spindle motors and frameless spindle
motors to the relevant connection diagram

For motor/controller combinations where the continuous effective cur-
rent of the controller is lower than the rated motor current, the unit can be
sized according to the lower value!

For continuous effective currents of controllers with different current
ratings, see Fig. 19, "Technical data TDA 1".
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Designation Symbol   Unit

Cooling principle             with  air inside control cabinet

Link circuit rated voltage U(DC) (V) 300 300

Current rating I(typ.) (A) 50 100

Continuous effective current I(cont) (A) 35 70

Power consumption
(bus for control voltage)

+ 24V load voltage I(+UL) (A) 1.2 1.4

± 15V test voltage I(±UM) (mA) 160 160

Weights

Weight of controller m (kg) 10.5 10.5

Operating conditions

permissible ambient temperature
range at nominal ratings (° Celsius) +5° to +45°

max. permissible ambient
temperature at reduced ratings (° Celsius) +55°

storage and transportation temperature (° Celsius) -30° to +85°

max. altitude without limitation
of nominal ratings 1000 meters above sea level

permissible humidity
of air as per humidity class F as per DIN 40 040

protection type IP 10 as per DIN 40 050

2.5. Overview of
technical data

aus ENA7A-KDA3/TechnDaten/209-0042-4105-03

T
D

A
 1

-0
50

 -
 3

 -
 •

•
•

T
D

A
 1

-1
00

 -
 3

 -
 •

•
•

2. Control cabinet design

Fig. 19:  TDA 1 - technical data
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2.6. Type codes

1. Designation: TDA

2. Series: 1

3. Version: 1

4. Rated current
50 A 050
100 A 100

5. DC link circuit rated voltage:
DC 300V: 3

6. Command value:
analog +/- 10V A
digital (16-bit parallel) D
SERCOS interface L

7. Additional encoder input:
without additional encoder input O
with additional encoder input for spindle feedback
or 2nd motor feedback signal P
with additional encoder input and synch. input
(exclusively with AS 35 and speed command  value = A) Y

8. Additional interface :
without additional interface O
position command , digital (16 bit parallel) D
serial interface (RS 232 C) S
incremental encoder output I

Type code fields: TDA 1 3 - 100 - 3 - A00Example:

fonte dati: INN 07.02

2. Control cabinet design

Fig. 20:  TDA 1 - type codes
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3. Programming Module AS

3. Programming
Module AS

The programming module AS plugged into the controller serves to match
the controller to the main spindle motor and to create the operating
characteristic for the main spindle drive.

INDRAMAT supplies the appropriate programming module AS (stand-
ard version according to selection data) for each main spindle drive in the
product range.

INDRAMAT main spindle drives are microprocessor-controlled.

Due to its associated programming module AS, the main spindle drive is
immediately ready for start-up without any further matching operation
being required. The only pre-requisites are that the drive must have been
properly connected up (see section 2.4) and properly commissioned (see
section 9).

INDRAMAT main spindle drives can be matched by means of param-
eters to the specific machine configuration and the functional require-
ments of the application.

The programming module AS carries the operating software and the
parameters. Should a unit need to be replaced, the new controller does
not require to be matched, since it is immediately compatible with the
motor and the machine once the existing and already matched program-
ming module is plugged in.

Matched programming modules can be very easily duplicated for use on
other identical machines. This is done using the parameter duplicating
adapter or by transfer via a serial interface and a facility with a memory
(PC or similar).

The operating software comprises two groups of parameters:

– those specific to the drive, and

– those specific to the application

Drive parameters govern the operating characteristics of the drive. To
create the operating characteristics of the drives, INDRAMAT calculates
and determines the relevant parameter values.

Application parameters are used to activate the functions of the main
spindle drive or to modify them to suit the application, and thus to match
the drive to the machine.

The procedure for entering and editing parameter values is identical for
all INDRAMAT main spindle controllers. This is done using the keypad
on the control panel of the controller.

For more details, see the section "Operating the controllers" of the
documentation "A.C. main spindle drives with controlled asynchronous
motor or frameless spindle motor; Applications Manual" (No. 209-0041-
4109).

Rapid start-up of the drive

Benefit in the event
of unit replacement

Duplication

Parameters

Entering and editing
of parameter values
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3. Programming Module AS

The application-related parameter values calculated by INDRAMAT are
contained in the associated programming module AS.

Application-related parameters are assigned standard values. The ma-
chine-related and application-dependent parameters are entered in the
module on site.

The documentation and management of these machine- and applica-
tion-related parameters is the responsibility of the customer.

If a programming module which has been assigned machine- and
application-related parameter values is to be documented, managed
and supplied by INDRAMAT, a customised programming module is
created. This is done on customer request after consultation with
INDRAMAT and is subject to an extra charge .

The latest state of the art (updating of the programming module AS) for
operation of the drive is supplied without any change being made to the
ordering code (type designation) of the programming module. Updated
programming modules are compatible with programming modules al-
ready in the field.

The drive is guaranteed always to operate to the latest state of the art
although no change has been made to the ordering code of the program-
ming module.

This means:

– debugging of software errors

– extension of the scope of functions without any impairment to existing
functions

– improved parameter values for the motor/controller combination

Standard

3.1. AS programming
module versions

3.2. AS programming
module compatibility

Customised
(for mass-produced ma-
chines)

Updating of the program-
ming module AS
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3. Programming Module AS

3.3. Rating plate

 1   Type designation

In the standard version, programming modules carry the suffix -000.
Customised programming modules end with a personalised number
determined by INDRAMAT.

 2   Motor ratings

 3   Controller ratings

The ratings given on the programming module for motor and controller
must coincide with those of the installed motor and controller, otherwise
there is a risk of damage to the equipment!

 4   Software designation

The alphanumerical code, including the letter "V", denotes the software
type and version, the following digits represent the serial number of the
software update.

 5   Date of parameter selection

This records the technical status of the parameter values, including the
parameter values as recorded at INDRAMAT.

K D A  2 V 0 . 1d F A C / 2 4 . 1 0 . 9 0

K D A  2 V 0 . 1  A b A 6 / 2 7 . 0 6 . 9 0
4

5

2

3

1

AS 71/005-000

Motor:               2AD 100 B- ..... -AS.3

Contr.:              TDA1.1-050-3-..

Software:         KDA 4V1.7

Parameter:      01.07.91                    Serien-Nr.:

AS

Fig. 21: Programming module with ratings
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3. Programming Module AS

Type code fields: AS 53 / 004 - 000Example:

3.4. Type codes

1. Designation: AS

2. Main spindle controller
KDA 3.2 3
RAC 2.2 5
RAC 3.1 6
TDA 1 7
RAC 4.1 8
KDA 3.3 13
RAC 2.3 15
RAC 3.5 16
RDA 1.3 17
RAC 4.3 18

3. Software code number

main spindle drive (standard)
(all combinations not listed below) 1

Servo drive (always with incremental encoder output) 2

Main spindle drive with incremental encoder output 3
(not with AS1••/..)

Main spindle drive with SERCOS interface 4

Main spindle drive with additional functions
(not with AS1••/..) 5

Servo drive with SERCOS interface 6

4. Motor feedback
high-resolution motor feedback 0

5. Code number of motor/controller combination
Determined and documented by INDRAMAT e.g.    04

6. Version
Standard 000
Customised, e.g.: 003 003

Quellverweis: Inn 07.20

Fig. 22 : Type code of programming module AS
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4. Condition as
delivered

The equipment is packed in cardboard  boxes on shipment. For single or
mixed orders (several different units) the units are packed in disposable
packaging material. Accessories are packed in a separate cardboard
box. All single boxes are stacked together in a larger transport container
(cardboard box or pallet) for delivery.

If several identical units are to be supplied, returnable packaging may be
used.

The transport container carries an envelope containing 2 delivery notes.
No further shipment documents are provided unless specifically re-
quested in advance.

To avoid damaging the equipment on unpacking, first slit open the glue
points!

4. Condition as delivered
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5. Equipment identification

5. Equipment
identification

The transport container carries a delivery note in duplicate. The contents
listed for the shipment may be distributed amongst several packages
(transport containers). This is stated on the delivery note or the waybill.

The delivery note lists the equipment according to designation and
ordering code.

For mixed orders, the transport container holds separately packed
controllers and their accessories, for multiple orders of identical units the
accessories can be packed in a separate container.

The packaging for the TDA 1 is provided with a barcode sticker. This
serves to identify the contents as to the version and the order handling
data.

Main spindle drive TDA 1

If there are more than one identical units in a package, the serial numbers
of all the packed units are given on the barcode sticker (applies to
reusable packaging material only)

The TDA 1 itself is provided with a sticker on the side, which carries all
necessary data for unit replacement. This corresponds to the barcode
sticker and also carries the date of shipment.

The rating plate is fixed to the front panel of the TDA. It remains visible
even after the TDA has been installed in the drive equipment package (as
opposed to the sticker on its side!)

Barcode 1.tif

Fig. 23: Barcode sticker on the package of a TDA (example)

Job no.

Customer

Coded
serial number
of the unit

Item no. on the
delivery note

Serial number of
the unit

Coded type
designation

Coded item no. on
the delivery note

Type
designation

Coded
job no.

Customer oder no.
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5. Equipment identification

Job no.

Shipment date

Customer
order no.

barcode 2.tif

Serial number

INDRAMAT article number
Barcode 3.tif

Programming modules are always packed singly in bags and then in
cardboard boxes. The bag protects the programming module AS from
electrostatic charges. Touching the printed circuit board with fingers can
cause damage! The programming module number is stated on the
outside of the box.

Along with the programming module, the bag also contains the param-
eter list. This gives all data relating to the programming module, and
documents the parameter values as set on delivery.

If, for instance, the parameter values should be accidentally erased
during commissioning, the original values can be entered by hand using
the parameter list. This parameter list must be stored in the machine file!

The programming module carries a rating plate on the front (see Fig. 24).

Electrical accessories are packed in bags and marked with the ordering
code (accessories, see Fig. 17).

Programming module AS

Customer

A01

Shipment date
week/year

Coded serial number

Internal manufacturing code

Type designation

Fig. 25: Rating plate TDA 1 (located on the front panel, example)

Fig. 24: Service sticker (located on the side of the unit, example)

Accessories
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6. Storage and
transportation

Always store controllers in a dry, dust, and impact-free place with an
ambient temperature range of -30 to +85°C.

If strong vibrations are to be expected during transportation, the equip-
ment must be supported by a vibration damping substrate!

Transportation markings on the packaging:

6. Storage and transportation

Fig. 26: Safety instructions for transportation
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7. Assembly

Installing the modular main
spindle controller in the
control cabinet

7. Assembly

Geräteeinbau

The mounting plate in the control cabinet or the rear wall of the cabinet
must have three M6 tapped holes according to Section 2.2, Fig. 9. Take
care to observe the correct mounting clearance to the next unit! The units
must always be mounted in vertical position!

First screw in three socket head cap screws M6 - DIN 912 (Allen screws)
far enough into the holes so that they cannot fall out.

Tip the controller forwards and let it first engage with the lower two Allen
screws.
Then push the controller back against the rear wall, raising it slightly until
the upper mounting hole engages with the top Allen screw.

Now tighten all screws!

The controller mounting is illustrated in perspective in Fig. 27 (installation
sketch).

An Allen screw driver with a shaft length of more than 400 mm
is a great help when mounting the controller!

The controller should already be fitted with the programming module
AS 7  •/ • • • – • • • on installation. This is plugged into the upper right corner
of the TDA 1 and secured with a knurled screw!

Before commissioning the TDA 1, the programming module
must be in place and securely held by a knurled screw.
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7. Assembly

Fig. 27: Installation sketch

Montage.fh3

Mounting panel or control 
cabinet rear wall

Allen screwdriver 906q/SW5x400-46185
part number 221 672
(available on request)

Socket head cap screw 
M6-DIN 912
(Allen screw)
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8. Installation notes

– The circuit diagram of the machine manufacturer must be adhered to!

– The machine circuit diagram must be based on the INDRAMAT circuit
diagrams!

– The transparent protective cover on the front face of the unit must be
screwed on during operation!

– Always disconnect power before removing the programming module
AS. When the unit is in operation, the knurled screw must be tightened
down!

– Observe the maximum tightening torque for the stud bolts. These may
shear off if excessive force is applied!

– The D-type sub-miniature connectors  must be firmly screwed down
when the system is in operation!

– Twist the cores of the power cable!

– Plug the end connector of the control voltage bus (accessory for the
supply module) into the last controller in the drive package!

– Earth the motor to the controller and the controller directly to the supply
module!

8. Installation notes

If the controllers cannot be installed directly adjacent to one another,
the conductors of the DC link circuit bus must be kept as short as
possible! Special bus connecting cables for control voltages are
available for this case!

If flexible cables are to be used for the DC bus (L+, L-) instead
of busbars, then make sure that the cables are as short as
possible, but always of equal length and stranded!

When measuring power in the DC bus circuit with additional
test systems, make sure that there is the least amount of
surface between L+ and L-! Possible star-shaped L+, L- cable
routing!
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9. Commissioning
guidelines

The commissioning procedure is the same for all modular main spindle
controllers (KDA 3.2, TDA 1). Because of this fact and due to the
extensive scope of functions, it is only described once in the documen-
tation "AC main spindle drives with controlled asynchronous motors or
frameless spindle motors; Applications Manual" (No. 209-0041-4109)
which is valid for all INDRAMAT main spindle drives.

9. Commissioning guidelines
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10. Servicing notes

10.1. Fault diagnosis

10. Servicing guidelines

The TDA 1 diagnoses drive faults via the display on the control panel.
Should a fault occur, the drive will brake to a standstill, and the drive
package will then cut the power. Fault diagnoses are the same for all
different types of mains spindle controllers.

Therefore, the fault diagnoses and instructions on how to clear faults are
described in the documentation "AC main spindle drives with controlled
asynchronous motors or frameless spindle motors; Applications Manual"
(No. 209-0041-4109), which is valid for all INDRAMAT main spindle
drives.

In order to guarantee a high degree of machine up-time, a defective TDA
1 will be replaced, the defective unit being sent back to INDRAMAT for
repair.

Since the TDA 1 has been matched to the drive and the machine via the
programming module AS, this programming module is transferred to the
new unit replacing the old one. The drive equipped with a new TDA 1 now
displays the same characteristics as the original drive.

If it becomes necessary to replace a unit, the procedure is as follows:

– Prior to any work on electrical equipment, open the master switch and
secure it against reconnection. The drives must be at a standstill,
otherwise voltage will appear on the motor cables when the motors
rotate.

– Wait for the link circuit (L+, L-) to discharge (>= 1 min), and check that
the voltage level is under 50 V before beginning to work. If in doubt,
short-circuit (Cu-conductor, A >= 6mm2)!

– Unscrew the protective cover (transparent plate) of the TDA 1 and the
adjacent units in the drive package.

– Remove the rails of the link circuit bus and disengage all other
connections.

– Loosen the Allen screws at the top and bottom of the housing and
remove the TDA 1 from the drive package.

When mounting the new TDA 1, grip it at the top and bottom
faces of the housing, otherwise you may risk injuring a hand.

– Hang the new TDA 1 on the screws and tighten them down.

10.2. Unit replacement
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10. Servicing notes

Always disconnect the power supply before removing or plug-
ging in the programming module! When the TDA 1 is in opera-
tion, the mounting screw on the programming module must
always be tight!

– Remove the programming module from the defective TDA 1 and insert
it into the new TDA 1. Tighten down the knurled screw.

– Connect up the new TDA 1 according to the machine circuit diagram.

– Screw on the protective transparent plate

– Re-start the machine (see documentation "AC main spindle drives with
controlled asynchronous motor or frameless spindle motor; Applica-
tions Manual" No. 209-0041-4109, Section on commissioning).
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Supplementary documentation

Summary of supplementary documentation

Electrical
connections

for main
spindle drives

Fig. 29: Overview of supplementary documentation
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A.C. main spindle drives
with controlled

asynchronous motor type

2AD

A.C. main spindle drives with controlled
asynchronous motor type 2AD

Selection data
- overview of the a.c. main drive system
- power ratings
- applications-oriented functions

of a.c. main spindle drives
- selection lists and parts lists
- product range

Doc. No. 9.567.013.4

This is the documentation in front of you

RAC4
RAC3

RAC2
TDA1

Controller

KDA3

Main spindle controller

KDA 3.2, Doc. No. 209-0042-4110
TDA 1, Doc. No. 209-0042-4112
RAC 2.2, Doc. No. 209.0042-4115
RAC 3.1, Doc. No. 209.0042-4116
RAC 4.1  Dco. No. 209-0042-4113

Project planning
- control cabinet design
- programming module AS
- delivery, storage, transportation
- assembly and installation notes

Electrical connections

Project planning
- general notes on electrical

connections
 -circuit diagrams of feedback

and NC connections of all
main spindle drives

- circuit diagrams of power
connections of all main spin-
dle drives

Doc. No. 209-0042-4111

Main spindle motor

Project planning
- machine design
- delivery, storage, transportation
- assembly and installation notes
Doc. No. 209-0042-4122

Main spindle motor

2AD

AC main spindle drives
with controlled

asynchronous motor or
frameless spindle motor

A.C. main spindle drives with controlled asyn-
chronous motor or frameless spindle motor

Applications manual
- commissioning the main spindle drives
- operating of controllers
- controller functions
- diagnostics and fault clearance
- overview of parameters and interfaces
Doc. No. 209-0041-4109
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Absolute encoder for
2AD

Doc. No. 9.567.012.4

Bausatzspindelmotor

1MB 375Bausatzspindelmotor

1MB 310Bausatzspindelmotor

1MB 240Bausatzspindelmotor

1MB 200

1MB
- Stator1MB

- Rotor

Frameless spindle
motor

Project planning
- machine design
- connection to cooling system
- electrical and coolant connections
- delivery
1MB 160, Doc. No. 9.576.014.4
1MB 200, Doc. No. 9.576.016.4
1MB 240/241, Doc. No. 9.576.015.4
1MB 310/312, Doc. No. 9.576.008.4
1MB 375, Doc. No. 9.576.007.4

Assemlby instructions
- delivery, handling, transportation
- assembly
- cooling system specifications
Stator, Doc. No. 9.600.063.4
Rotor, Doc. No. 9.600.062.4
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Current documentation

- High resolution main spindle
position encoder
• Doc. No. 9.552.247.4

- incremental encoder output IGS
Doc. No. 9.568.015.4

- high-resolution encoder fan-out
HGV
Doc. No. 9.568.010.4

-  built-on absolute encoder for
   2AD 132, 2AD 160, 2AD 180
   Doc. No. 9.568.020.4

Frameless
spindle motor

1MB 160

A.C. main spindle drives
with controlled ,

frameless  spindle motor

1MB

Selection data
- overview of a.c. main drive system
- power steps
- applications-oriented functions of a.c. main

spindle drives
- selection lists and parts lists
- product range

A.C. main spindle drives with controlled,
frameless spindle motor 1MB

A.C. main spindle
drives with switchable

gearbox  2K

Doc. No. 9.567.022.4

A.C. main spindle drives with controlled
asynchronous motor 2AD and switchable
planetary gearbox type 2K

Selection data
- overview of a.c. main drive system
- power steps
- ordering instructions

HGV
IGS

High-resolution
main spindle

position encoder
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