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1. Mode of operation of the MAC drive

1. Mode of operation
of the MAC drive

1.1. Applications

The MAC drive is especially designed for high-accuracy servo applica-
tions in NC machine tools for metal machining and wood working,
transfer lines, automation systems, as well as in production machines in
the automotive industry.

Itis usually operated as a variable-speed drive in the position control loop

of an NC. In this case a speed set-point is fed to the drive from the NC.

The MAC servo drive has the following application-specific functions:

— High short-time acceleration moments

— Torque reduction via I(red) input, which can be used for example
when running up to a fixed stop,

for reducing the load on the mechanical system coupled to the motor
under specific operating conditions,

for operating with controlled torque to load moving mechanical devices.

— Torque-controlled drive for master/slave operation of two motors that
are solidly coupled together.

— Reversal of direction of rotation for same set-point polarity.

— Set-point input via a differential input or two summing inputs with zero
voltage reference.

— Externally-adjustable drift offset via potentiometer.
— Equipment ,ready" state can be output via potential-free relay contact.

—Rapid and clear diagnostics and easy troubleshooting via the front
panel diagnostics and status lamps.

— All adjustment parameters are set on the MOD programming module,
so that the user of the servo drive does not need to carry out time-
consuming adjustments and calibration procedures.

Matching of the controller to the motor type by the user is therefore
generally unnecessary since the control parameters are already
optimized in the factory for the usual existing coupled masses.
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1. Mode of operation of the MAC drive

1.2 Construction of the
servo drive system
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1. Mode of operation of the MAC drive
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Fig. 2: modular construction

The three-phase servo drive system consists of

—the mains input components (master switch, contactor, transformer or
commutation inductor, power supply module, smoothing chokes, addi-
tional capacitances),

—the servo drive module (control unit)
—the motor cable and
—the MAC servo motor.

The power supply module is able to supply several different types of
servo drive units and a main drive if required.
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1. Mode of operation of the MAC drive

For special applications the performance of the drive system can be
further extended by additional modules (additional bleeder, TBM, addi-
tional capacitors, CZ or TCM). Further details of these can be obtained
from the documentation covering the power supply modules.

The specific characteristics of the various servo drive modules and
supply modules are summarized in the following table:

Servo drive
module

TDM 1

TDM 2

TDM 3

TDM 4

TDM 6

TDM 7

KDS 1

Characteristics

Standard servo drive module for MAC 71 to MAC 160
motors

Obsolescent special unit for MAC 63 to MAC 93
motors

Standard servo drive module for MAC 63 to MAC
112B motors

Servo drive module for MAC 21, MAC 25, MAC 41
motors (feedback electronics built into drive module
instead of motor

Servo drive module for low-noise applications and
with interface for temperature monitor, brake and
starting interlock for MAC 63 to MAC 93 motors

Servo drive module for low-noise applications and
with interface for temperature monitor, brake and
starting interlock for MAC 21, MAC 25, MAC 41
motors (feedback electronics built into drive module
instead of motor)

Servo drive module using cold-running technology
for MAC 90 to MAC 160 motors (due to built-on
external heat exchanger no heat losses occur in the
control cabinet).

Fig. 3: Summary of the various servo drive modules
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1. Mode of operation of the MAC drive

1.3. Operation of the
servo drive system

Power supply Characteristics
module

TVM 1 Power supply unitfor connection of up to approximately
4 servo drives of up to an average mechanical output
of 4.1 kW.

TVM 2 Standard power supply unit for connection of up to
approximately 6 servo drives of up to an average
mechanical output of 4.1 kW.

TVD 1 Power supply unit for direct connection to 3 x 380-460
volt mains, with built-in power contactor.

KDV 1 Power supply unit using cold-running technology
(due to external heatsink, no heat losses occur in the
control cabinet) for one main drive and 6 servo drives
with an average mechanical output of 28 kW.

KDV 2 As KDV 1, but no series resistors required in the
mains input for power-up. Controlled braking, espe-
cially of an associated asynchronous main drive is
possible. Workpiece and tool can run free.

KDV 3 As KDV 2, but also has energy recovery for machines
with large load masses and short machining cycles.

KDV 4 As KDV 3, but with direct mains connection to 380-
460 volt supplies, and controlled link circuit voltage.

Fig. 4: Summary of the various power supply modules

The power supply module generates the DC link circuit voltage from the
AC input voltage. From this the servo drive module generates a three-
phase system that is controlled according to amplitude, frequency and
phase. This is applied to the MAC servo motor according to the current
rotor position and the desired speed.

The relationship between the controlled three-phase system and the
controlled operating states of the servo motor is established according
to the following criteria:

Torque:

The currentamplitude of the three-phase system inthe stator of the servo
motor determines the resulting torque via the field of the permanent-
magnet-excited rotor. It results from the system deviation of the speed
controller.

Speed:

The frequency of the three-phase system determines the speed of the
servo motor. The rotor’s position and frequency is derived from the
signals of the rotor position encoder (BLC signals), depending on the
required synchronism between the position of the magnetic field of the
rotor and the position of the stator current.
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1. Mode of operation of the MAC drive
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Fig. 5: Block diagram of servo drive module signal conditioning circuits
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1. Mode of operation of the MAC drive

1.4. MAC servo motor

Direction of torque:

The phase relationship between the three-phase system and the mag-
netic field of the rotor determines the direction of the torque and is derived
from the polarity of the system deviation of the speed controller.

Control circuit signal conditioning:

The speed controller compares the speed set-point and actual-value and
from them generates the current set-point that is fed to the directional
current controller via a limiter circuit (see Fig. 5).

Depending on the rotor position (signalled via the BLC signals from the
rotor position encoder), the direction of the current for the three stator
windings is controlled so that the resulting current flow in the stator is at
its most favourable in relation to the magnetic flux of the rotor. This
relationship ensures that the torque is proportional to the motor current.
The motor currentis controlled by a current controller. Thisis linked to the
directional current controller in order to control the current in the three
phases so as to obtain a three-phase system having controlled ampli-
tude, frequency and phase.

The output signals of the current controller are timed in the pulse-width
modulation stage and amplified via potential-free driver stages. The
amplified signals used for driving the three-phase bridge constructed
from six power transistors.

The MAC three-phase servo motor is a permanently-excited synchro-
nous motor that is made up of the following main sub-assemblies:

—three-phase stator
— permanently-excited rotor
— optional electrically-released brake

— optional separate axial fan for surface ventilation

Permanent-magnet rotor Three-phase motor stator Brushless
tachogenerator with
rotor position encoder

~
X

Electrically-released
holding brake ENA3A-MACScan

Fig. 6: MAC servo motor
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2. Functions for the user

2. Functions for
the user

2.1. Speed-controlled
drive with speed set-point
input

The user features listed in section 1.1 are described in detail here.

After the mains voltage has been applied and the drive amplifiers signal
that they are ,ready”, the servo drive can be run at controlled speed by

—injecting the controller enabling signal at the RF input and

— applying an analogue set-point voltage, that is proportional to the motor
speed, across the inputs
e Eland E2 or
e E3and 0 VM or
e E4and 0 VM.

The following settings are possible: (see basic circuit diagram of the
servo drive module in Fig. 8).

Input E1-E2 is a differential input, inputs E3 and E4 are summing inputs
that are referred to 0 VM.

The speed weighting (input sensitivity) has already been set in the
factory on the MOD programming module. Two facilities are provided:

1. Fixed setting by resistors soldered in place on the programming
module

MOD 1 for TDM 1,
MOD 5 for TDM 2,
MOD 13 for TDM 3,
MQOD 17 for TDM 4,
MOD 19 for TDM 6,
MOD 21 for TDM 7,
MOD 3 for KDS 1.

In each case

R8 refers to differential input E1-E2
R9 refers to summing input E3-0VM
R10 refers to summing input E4-OVM

2. Input weighting adjustable via potentiometers P1, P2, P3 on
programming module

MOD 2 for TDM 1,
MOD 6 for TDM 2,
MOD 14 for TDM 3,
MOD 18 for TDM 4,
MOD 20 for TDM 6,
MOD 22 for TDM 7,
MOD 4 for KDS 1.

The potentiometers are located on the programming module.
In each case

P1 and R8 refer to differential input E1-E2
P2 and R9 refer to summing input E3-0VM
P3 and R10 refer to summing input E4-OVM

18
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2. Functions for the user

Set-point smoothing

Polarity of the speed
set-point, reversal of the
direction of rotation

The resistor and potentiometer values are incorporated into the MOD
programming module according to the input weighting required by the
user.

The last three digits of the programming module type designation specify
the input weighting (see Section 3.2).

If no user data are available, the MOD programming module is given the
input weighting of 10 volts per max. speed value (no adjustment
potentiometer).

If necessary, the values R for R8, R9, R10 in MOD 1, MOD 3, MOD 5,
MOD 13, MOD 17, MOD 19, MOD 21, and R8+P1, R9+P2, R10+P3 in

9230 - 5 in KOhm

Where
Ris the resistance value in kOhms

UE is the analogue inputvoltage involts at E1-E2, E3-0V,  or
E4-0V,, at the speed n used in the formula

nis the speedinrpm

Cw is the tacho voltage in volts at 1000 rpm, depending on
motor type in use and shown in the table in Section 10.1

Example for Cw = 3 V/ 1000 rpm:

95 1
R= e —19230-5 =4.74 KOhm
3000 3

MOD 2, MOD 4, MOD 6, MOD 14, MOD 18, MOD 20, MOD 22 can be
calculated:

The speed set-point output by the NC can be smoothed if the staircase
function becomes noticeably disturbed. It should be noted that excessive
smoothing can reduce the dynamic response of the position control and
thus slow the reaction time.

Set-point smoothing can be implemented only by using the differential
input E1-E2. Smoothing is provided by soldering a capacitor C5 onto the
MOD programming module (up to a maximum of 3uF is possible,
corresponding to a smoothing time-constant of approximately 5 to 7 ms).

With the motor rotating clockwise , as viewed from the output shaft, the
direction of rotation is as follows:

Differential input E1-E2: voltage at E1 is positive
with respect to E2
Summing inputs E3, E4: voltage at E3 or E4 is negative

with respect to 0V,
Tacho measuring signal at T(sense): voltage is positive with respect
to OV
M

INDRZanazal © TDM and KDS « 9.552.268.4-01 « 18. Januar 1994 19



2. Functions for the user

Drift compensation

2.2. Available torque

M

(max)’

M

(KB)”

M

(dN)

The following facilities are provided if another direction of rotation is
desired:

— Interchange the connections at differential input E1-E2, if this is used,

— Reverse the direction of all inputs by linking terminals X6/9 and X6/10
at the control amplifier.

Reversing the direction of rotation by interchanging motor connections
is not possible and causes the drive to malfunction.

The speed controller has an extremely low temperature drift. The zero
drift can be corrected on the ,ZERO ADJ" potentiometer at the bottom
right of the front panel (front view in Figs. 35 to 40 in Section 5.2.2).

The drift should always be checked at initial operation and after replacing
the servo drive module:

If the axis moves with a zero speed set-point, the rotary motion of the axis
should be set to zero by means of the ,ZERO ADJ" potentiometer on the
front panel when the control cabinet has reached its final temperature.

The following torque values are available:

M (max)’ acceleration torque
M(KB): short-time torque for (short-time) machining
M(dN) . continuous motor torque for 100% cyclic duration factor

The values for the existing drive amplifier/motor combination can be
obtained from the selection list in the ,MAC xxx servomotor* documen-
tation.

The torque values M(max) and M(KB) are permanently set on the MOD
programming module via the maximum current and the continuous
current and can be read from the ,,Current” line on the rating plate. The
following applies:

(max) peak Current

M (KB) cont Current

The interval during which maximum torque is available depends on the
difference between maximum and short-time duty torque. The time t1
that is generally available for acceleration cycles can be read from Fig.
7.

M(max) / M(KB)
or
peak current / continuous current 4 \

ENA3A-Mp/MKB

» tlins

0304 0506 0708 091015 2 25 3 35

Fig. 7: Time available for acceleration cycles in relation to the peak torque/short-time
duty torque ratio (in the standard version).
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2. Functions for the user

2.3. Torque reduction
via Ired input

If the peak torque of the drive has to be reduced for individual operating
conditions onthe machine, the maximum torque can be limited externally
by the user via the Ired analogue input. In this case an analogue voltage
is applied to the Ired input. The value of the voltage Ured depends on the
desired reduction factor k = reduced torque to maximum torque:

Ured = 10 volts « (1 - k)

The value of the reduced motor current Ired can be obtained from the
graphs in Figs. 9 and 10. The torque can be calculated from the current
torque constant km of the motor in use, which can be obtained from the
table in Section 10.1:

M =km e Ired

The smallest adjustable torque is limited to a minimum value. The
associated minimum adjustable motor current can be obtained from the
table in Section 10.2.

If no analogue voltage is available for the Ired input, for a reduced torque
value a resistor R(ex) can be connected between the Ired terminal and
the +15 VM terminal via a relay contact. The value of this in kilohms is:

150

R(ex) = -100 in kOhm

1-k

Where:

reduction factor k = desired reduced torque to maximum torque.

| red

100A \

Ired —

1/

50A

N
30 A =DM 1.2.03) T

12
TT0s TN\
\\\
—

N, Imin=15A

| » U red
U red 5V 10V 15V

Where: ENA3A-Ired/TDM1
Ired: reduced pea kcurrent
Ured: voltage applied to Ired terminal

Fig. 9: External torque limiting for TDM 1
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2. Functions for the user

2.4. Torque-controlled
drive (tandem drive,
master-slave drive)

2.5. Emergency-stop
function

| red/l peak
A

1,0 \\

0,5

\ I min

» U red
5V 10V 15V

Where:

Ipeak: peak current set on MOD programming module
(see programming module rating plate)

Ired: reduced peak current

Ured: voltage applied to Ired terminal

Fig. 10: External torque limiting for TDM 2 and TDM 1.2/SO 100, TDM 3, TDM 4,
TDM 6, TDM 7, KDS 1.

The servo drive can also be operated as a torque-controlled drive.

In the master-slave drive or tandem drive the speed controller of the
master drive determines the speed of the slave drive. In such an
operating mode the torque set-point is transferred to the set-point input
of the slave drive from the speed-controlled master drive.

It should be noted that the motor shafts of the master and slave drives
must be mechanically coupled together without backlash to prevent the
slave drive accelerating without load torque when torque is applied. This
coupling must be as rigid and as torsionally stiff as possible to prevent
oscillations in the mechanical system.

Connections between the master drive and the slave drive are shown in
Figs. 12 to 16. The MOD programming module should be specially
configured for the slave drive.

A malfunction in the system or servo drive cannot be eliminated in an
emergency-stop situation. Itis therefore necessary in this case to isolate
the power section of the drive from the mains supply via the mains
contactor in order to stop the servo drive safely (by opening the
emergency-stop circuit).

Until the servo drive is stopped it must always be assumed that faulty and
dangerous drive movement can occur, the extent of which depends on
the type of fault and the operating state of the drive at the time it occurs.

A higher-level safety measure must be provided to ensure that the drive
disconnected via the emergency-stop circuit in the event of a general
malfunction.

For this reason, danger to personnel resulting from a malfunc-
tion must be eliminated by high-level protection at system
level.
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2. Functions for the user

In order to render the electrical shutdown of the drive as independent of
the controller as possible, after the external controller enabling signal
has been removed the drive modules’s set-point, which is injected at the
E1-E2inputissettozerointernally, sothatthe drive can brake. The motor
is then only free of torque after about 300 ms (see Fig. 11).

Input at RF terminal [ | 3...30V
(external controller
enabling signal) oV
I
Drive on |
[ Drive free
Internal enable | of torque
ov

300 ms

Ext. set-point at E1 - E2 terminal

Set-point set
Set-point conditioning internally to O rpm

ENA7A-verzAb

Fig. 11: Delayed disconnection of motor controller after the external controller
enabling signal is removed.
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. Functions for the user
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Remarks (D) .... () see sheet 2

12AENA3A-MS/TDM1

Fig. 12: Connection diagram for master-slave drive with TDM 1
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2. Functions for the user

C4
- Master - R7 "3
D>
El
i R8
Set-point
o e | [>
c5 L $
Speed
Tacho (master drive) | Tacho| Tacho L R1 R2 controller Continuous
’ monitor PRI
ClI CZT Peak
MA current
C4
- Slave - R7 3
78k7 D
Br.
E3 R9
—H—— 82k5
QoM Speed $
Tacho (slave drive) R1 R controller Continuous
— 1 Jacho 0 l( current
nitor
C]:jl €2 l Peak
MA current
%

|:| On MOD programming module

@ Reversing the direction of rotation

The directions of rotation of the master and slave drives can be identical or opposite, depending on the type of mechanical coupling.

The direction of rotation can be matched to these requirements with the jumper @

Directions of rotation of master Directions of rotation of master
and slave drives and slave drives
are identical are opposite
¥~ ¥
With Without
jumper between X6/9 and X6/10 jumper between X6/9 and X6/10
on slave on slave

@ Evaluation in the Emergency-stop circuit

@ Power supply via DC link circuit

@ Bus connection: connecting cable for unit's own power supply and monitoring

@ To central earthing point on power

supply module

@ Number as per motor/amplifier combination

@ Slave module component set

Current limiting as per master; R1=R2=C1=C2=C4=not used; R7=78k7; C3=jumper;
input weighting -064 without potentiometer

Use 9-core connecting cable only.

12BENA3A-MS/TDM1
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2. Functions for the user
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Remarks (D) .... () see sheet 2

13AENA3A-MS/TDM3

Fig. 13: Master-slave drive with TDM 3
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2. Functions for the user

C4
- Master - R7 "3
p
El
i R8
Set-point
o { T T2 | bﬂ:l
c5 1] f
Speed
Tacho (master drive) JTacho| Tacho L R1 R2 controller Continuous
4 monitor current
ca] e Peak
MA current
- Slave -
E3 R9
—O—]{ 825
) OVM Speed f
Tacho (slave drive R1 controller Continuous
(—)2 Jacho k l( current
mghitQr %é
Peak
MA cl J_ o current
¢

|:| On MOD programming module

@ Reversing the direction of rotation

The directions of rotation of the master and slave drives can be identical or opposite, depending on the type of mechanical coupling.

The direction of rotation can be matched to these requirements with the jumper @ .

Directions of rotation of
master and slave drives

are identical

I 7a

Directions of rotation of
master and slave drives

are opposite

¥

*Connect this conductor to
X41/9 (OVM)

*Do not connect this conductor!

Power supply via DC link circuit

QO @©e®e®

Slave module component set

Evaluation in the Emergency-stop circuit

To central earthing point on power supply module

Number as per motor/amplifier combination

Bus connection: connecting cable for unit's own power supply and monitoring

Current limiting as per master; R1=R2=not used; C1=C2=C4=not used; R7=78k7; C3=9k09;
input weighting -064 without potentiometer

Use 9-core connecting cable only. 13BENASA-MSITDNS
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Fig. 14: Master-slave drive with KDS 1
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|:|On

@ Reversing the direction of rotation

The directions of rotation of the master and slave drives can be identical or opposite, depending on the type of mechanical coupling.

MOD programming module

The direction of rotation can be matched to these requirements with the jumper @

Directions of rotation of master
and slave drives

Directions of rotation of master
and slave drives

on slave

are identical are opposite
878 oA
with without

jumper between X24/9 and X24/10| jumper between X24/9 and X24/10

on slave

@ Evaluation in the Emergency-stop

@ Power supply via DC link circuit

@ Bus connection: connecting cable for unit's own power suply and monitoring

circuit

@ To central earthing point on power supply module

@ Number as per motor/amplifier combination

@ Slave module component set:

Current limiting as per master; R1=R2=C1=C3=C4=not used; R7=78k7; C2=jumper;
input weighting -064 without potentiometer

Use 9-core connecting cable only.

14BENA3A-MS/KDS
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15A-MS/TDM1/S102

Fig. 15: Master-slave drive with TDM 1.2.../5102
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|:| On MOD programming module

@ Reversing the direction of rotation
The directions of rotation of the master and slave drives can be identical or opposite, depending on the type of mechanical coupling.
The direction of rotation can be matched to these requirements with the jumper @ .

Directions of rotation of master Directions of rotation of master
and slave drives and slave drives
are identical are opposite
N 228
with without
jumper between X6/9 and X6/10 | jumper between X6/9 and X6/10
on slave on slave

@ Evaluation in the Emergency-stop circuit

@ Power supply via DC link circuit

@ Bus connection: connecting cable for unit's own power supply and monitoring

@ To central earthing point on power supply module

@ Number as per motor/amplifier combination

@ Slave module component set:

Current limiting as per master; R1=R2=not used; C1=C2=C4=not used; R7=78k7; C3=9k09;
input weighting -064 without potentiometer

Use 9-core connecting cable only.

15B-MS/TDM1/S102
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Fig. 16: Master-slave drive with KDS 1.1.../5102 and S104
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|:| On MOD programming module

@ Reversing the direction of rotation

The directions of rotation of the master and slave drives can be identical or opposite, depending on the type of mechanical coupling.

The direction of rotation can be matched to these requirements with the jumper @

Directions of rotation of master Directions of rotation of master
and slave drives and slave drives
are identical are opposite
N~ 272
with without
jumper between X24/9 and X24/10 | jumper between X24/9 and X24/10
on slave on slave

@ Evaluation in the Emergency-stop circuit

@ Power supply via DC link circuit

@ Bus connection: connecting cable for unit's own power supply and monitoring
@ To central earthing point on power supply module

@ Number as per motor/amplifier combination

@ Slave module component set:
Current limiting as per master; R1=R2=not used;C1=C2=C4=not used; R7=78k7; C3=9k09;
input weighting -064 without potentiometer

Use 9-core connecting cable only. 16B-MS/KDS/5102/5104
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3. Handling the MOD programming module

3. Handling the MOD
programming
module

3.1. Determining the type
of servo drive and motor

3.2. Input weighting and
set-point smoothing
(matching to NC)

The plug-in MOD programming module is used to match the drive
module to the motor type.

It offers the user the following distinct advantages:

— The drive is put into service without time-consuming optimization and
adjustments. This applies to conventional applications where the
mechanical coupling to the motor is sufficiently stiff and backlash-free,
and the ratio of the motor mass to the external masses referred to the
motor shaft is between 1:05 and approximately 1:1.5.

— During servicing the unit can be quickly replaced on site by personnel
without special training since, apart from drift compensation, no
adjustments and matching are required.

— Repair times can thus be appreciably reduced.

— Prior to commissioning check whether the data on the drive amplifier
and motor rating plates correspond to those on the rating plate of the
programming module.

See Figs. 17 and 18 for rating plate details.

Construction and circuit diagram are shown in Figs. 21 to 30.

The motor type is matched to the drive amplifier by INDRAMAT in the
factory by means of resistors and capacitors soldered onto the program-
ming module:

— peak current limiting: R3, R4

— continuous current limiting: R5, R6

—tacho filter: R1, R2,C1, C2
— speed controller circuit: R7,C3,C4

(control parameters for dynamic performance)

— current controller circuit: R12, R13, C6
(for TDM 3, TDM 4, TDM 6, TDM 7 only)

When ordering, the user of the servo drive specifies the analogue
interface input weighting appropriate to his NC.

The input weighting of the three inputs is stated in rpm/V on the rating
plate of the MOD programming module (see Fig. 18). The last three digits
of the module number determine the input weightings of the set-point
inputs.

The following components are factory-fitted on the programming module
board for input weighting and set-point smoothing:

On programming modules MOD 1, MOD 3, MOD 5, MOD 13, MOD 17,
MOD 19, MOD 21 with fine adjustment:

— differential input E1-E2: R8 and installed wire jumper B1
—summing input E3... R9 and installed wire jumper B2
—summing input E4... R10 and installed wire jumper B3

— set-point smoothing
at input E1-E2: C5
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3. Handling the MOD programming module

3.3. Rating plates, labels
and circuit diagrams

Summary of diagrams
relating to the
MOD programming module

On programming modules MOD 2, MOD 4, MOD 6, MOD 14, MOD 18,
MOD 20, MOD 22 with potentiometer:

— differential input E1-E2: R8 and trimpot. P1

(or installed wire jumper B1),

—summing input E3: R9 and trimpot. P2

(or installed wire link B2),

—summing input E4: R10 and trimpot

(or installed wire jumper B3).

— set-point smoothing

at input E1-E2: C5

Fig. 17 Rating plate of MOD programming module

Fig. 18 Type code of MOD programming module

Fig. 19 Rating plate of MAC motor

Fig. 20 Rating plate of servo drive module

Fig. 21 Module labels : MOD 1, MOD 2 for TDM 1 drive module

Fig. 22  Circuit diagram: MOD 1, MOD 2 for TDM 1 drive module

Fig. 23  Module labels: MOD 5, MOD 6 for TDM 2 drive module

Fig. 24  Circuit diagram: MOD 5, MOD 6 for TDM 2 drive module

Fig. 25 Module labels: MOD 13, MOD 14 for TDM 3 drive module
and MOD 19, MOD 20 for TDM 6

Fig. 26  Circuit diagram: MOD 13, MOD 14 for TDM 3 drive module
and MOD 19, MOD 20 for TDM 6

Fig. 27 Module labels: MOD 17, MOD 18 for TDM 4 drive module
and MOD 21, MOD 22 for TDM 7

Fig. 28 Circuit diagram: MOD 17, MOD 18 for TDM 4 drive module
and MOD 21, MOD 22 for TDM 7

Fig. 29 Module labels: MOD 3, MOD 4 for KDS 1 drive module
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3. Handling the MOD programming module

Programming module

rating plate
INDRALIA | MOD 14/1X012-016
TNDRAMAL \ MOD 1/1X077-002 Contr.: TDM 3.2-020-300-WO0

Contr.. TDM 1.2-100-300-W1 Input rpm/V Motor: MAC 090A-.-ZD-.-C

Motor: MAC 112D-.-FD-.-C E1/E2| 2000/10 Current (A): peak/cont.: 20/15

Current (A): peak/cont.: 100/75 E3 3000/10 Operating rpm: 2000 | MA: 0,375 V/A

Operating rpm: 6000]| MA: 0,05 V/A | E4 1500/10 Input rpm/V: E1/E2: 2000/10
E3:  3000/10 E4:  1500/10

The following indicate:

MOD./.....-...

Contr.

Motor

Current (A)
peak/cont.

Operating rpm

MA
E1/E2

E3
E4

Type designation of the programming module
(see following figure for meaning)

Type designation of the servo drive module

Part of the type designation of the motor which determines the configuration
of the programming module.

Parts of the type designation not affecting the configuration of the programming
module are identified by full stops.

Set peak current/continuous current in amps

Rated speed of motor in rpm
(the maximum useful speed of the drive cannot differ from this)

Voltage/current ratio in V/A or mV/A at output terminal MA MA

Speed / set-point voltage ratio between differential input E1 and E2 in rpm/
V.

Speed / set-point voltage ratio between input E3 and OVM in rpm/V
Speed / set-point voltage between input E4 and OVM in rpm/V.

Fig. 17: Rating plate of MOD programming module
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3. Handling the MOD programming module

Type code fields:

Example:

| 1. Brief description of unit:

MOD J

2. Classification according to controller type and potentiometer
in the set-point input:

TDM L oot e e e 01
TDM 1. with potentiometer in set-point input .............ccoooeiininnn, 02
KDS L. ittt e e 03
KDS 1. with potentiometer in set-point iNPUt ............ccccoveveiiiiiennns 04
TDM 2. et e e 05
TDM 2. with potentiometer in set-point input ................cocoininnns 06
TWIM L. e e e e 07
KDW L. ot e e e e e e e e 09
TDM 3.1 Replaced by MOD 13/14 11
TDM 3.1 J as of June 1986 12
TDM 3.2 ittt et e 13
TDM 3.2 with potentiometer in set-point input .............c.ooeeviennee. 14
DSC 3. ot e e e e e rr e e reenee 15
DSC 3. with potentiometer in set-point input ..............cc.coovine, 16
TDM 4. e e e 17
TDM 4. with potentiometer in set-point input ...............ccoevvvvinnne. 18
TDM B ottt e e e e e 19
TDM 6. with potentiometer in set-point input ...............ccoevvvvvinnne. 20
TDM 7 e e e e 21
TDM 7. with potentiometer in set-point input ................cocvvvvnnne. 22
3. Classification according to feedback unit on MAC motor:
with built-in INDRAMAT incremental encoder .......................... "o"
with tacho feedback (without incremental encoder) ..................... "1
independent of feedback unit ................cooo

(for ,slave modules” and ,, current interface modules®)

4. Motor cooling code:

natural CONVECTION ......iuiie it e e et e e e e
sSuUrface-cooled. .. ... ...ttt
module configuration suitable for both types of cooling

5. Code for motor/amplifier combination

Is specified and recorded by INDRAMAT .....................z.B. 0005

6. Input weighting code

Is specified and recorded by INDRAMAT .......... cocccevenen. z.B. 001

MOD 01/ 1 x 0005 - 001

Fig. 18: Type designation of MOD programming module
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3. Handling the MOD programming module

INDRARIAL Permanentmagnet- 37 .
- Drehetromeomor otor " From delivery date March 1993
Lohr / Main Dol _ Permanentmagnet-Motor

MAC: 112B-0-PD-2-C/130-A-0/SO5 MAC090C-0-WS-4-C/110-A-1/WI520LV/S016
Serien Nr.. 38449 R1|Kom.-Nr. 5011 25 Part. No. 123456 | Build Week 44/91 [Com.No. 00123456
Dauer-Md 18.2 |©® Nm|Md Konst. 0.91 Nm/A S.No. MAC090- 123456

Daversiom_ 210 [0 __aJspreenston 57 Ao | NN AN AERUMAT WO ARACIOIO | ©
Motor-EMK VS/rad | Isolationsklasse F = - o
Nmax 1500 min-1|SchutzartiP 65 P24 Q@ g woteslconvecton | suface cecled  [LEk :OOOI,,'E“?? 4
Tacho-EMK 0.0286 vSirad Slign _ o5A 10N 146A [km 1.10 NmA |2
Bremse: Md 14 Nm Uy 24 Vil 0.75A ‘g [Tacho Const._3.0V/1000 min”* m 50 kg =
@ oberflachenbeluftet < |Brake  14.0 Nm 24 V+-10% 0.75 A @

The following indicate:
MAC....

Continuous Md; MdN:
Continuous current; Id
Peak current:

Motor EMF; km:

Tacho EMF; tacho const;

nmax;n:

N:

ENA3A-TypschMAC typsch.tif

Type designation of servomotor (see Section 13 for details)
Continuous torque of motor in Nm

Continuous current of motor in amps

Max. peak current of motor in amps

Current/torque constant in Nm/A or Vs

Tacho voltage in Vs, or V/rpm

Rated speed of motor in rpm
(the maximum useful speed of the drive cannot differ from this)

Fig. 19: Rating plate of MAC motor

TDM 1.2-100-300-Wi-0

00
236229

KDS 1.1-050-300-Wi-2

20

Ki13/92 234601 K13/92

W0 00O 0 0
AOC4

I
SN234502-09892

N
0o AO2

I
SN234547-016%

T~

Serial numbers

Fig. 20: Rating plate of servo drive module
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3. Handling the MOD programming module

Example of MOD 1
programming module labelling

Example of MOD 2
programming module labelling

NDRIAMIA MOD 1/1X077-002 NDRAMIA MOD 2/1X077-016
Contr.: TDM 1.2-100-300-W1 Input rpm/v Contr.. TDM 1.2-100-300-W1 Input rpm/v
Motor: MAC 112D-.-FD-.-C E1/E2| 2000/10 Motor: MAC 112D-.-FD-.-C E1/E2| 2000/10
Current (A): peak/cont.: 100/75 E3 3000710 Current (A): peak/cont.: 100/75 E3 3000/10
Operating rpm: 6000|] MA: 0,05 /A | E4 1500/10 Operating rpm: 6000]| MA: 0,05 v/A | E4 1500/10

OPERATING PARAMETER: PROGRAMMING MODULE
ATTENTION: MOTOR AND CONTROLLER-TYPE INDICATED ON THE
MODULE MUST AGREE WITH THE DEVICES IN USE OTHERWISE LACK OF
PERFORMANCE AND DANGER OF DAMAGE MAY OCCUR

Betriebsdaten-Programmierungsmodul
Achtung : Motor- und Verstarkertypenangaben
miissen mit der Installation tbereinstimmen

sonst Schadigungsgefahr

OPERATING PARAMETER: PROGRAMMING MODULE
ATTENTION: MOTOR AND CONTROLLER-TYPE INDICATED ON THE
MODULE MUST AGREE WITH THE DEVICES IN USE OTHERWISE LACK OF
PERFORMANCE AND DANGER OF DAMAGE MAY OCCUR
Betriebsdaten-Programmierungsmodul
Achtung: Motor- und Verstarkertypenangaben
miissen mit der Installation tibereinstimmen
sonst Schadigungsgefahr

(@ P3

(E4)

Con @

MOD 1 and MOD 2 programming module board layouts

C3

C1

I e e e e Ry s S e s

>
N

RSD

|:|_04

D_
|:| R5 I:I
|:| R6 I:I

|:| R7 I:I

e [

bbb

R8

Bl B2

P1 P2

R10

B3

o
w

T T T
-

Fig. 21: Module labels: MOD 1, MOD 2 for TDM 1 drive module
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3. Handling the MOD programming module

Plug connector X2

2

-15VM
3
ovM
4
Peak current
limiting 1 R3 R4
——o " Fo—s—o{  }o—Ho

Continuous

current limiting R6

B
Summing input
E4 14 . ng#l
B3
Potentiometers P1, P2, P3 are not fitted to MOD 1 but shunted by B1, B2, B3

Tacho filter ] R1 R2
TIC]- %CZ
c3 R7
Speed controller Sj_ o]} o[ _Fo—
P-1 circuit o T
10 R8
Differential input
E1/E2 11 Pl
1 [_]’#
CSY B1
13 R9
Summing input
E3 12 . P2
I_I¢
2
15 R10

Fig. 22: Circuit diagram: MOD 1, MOD 2 for TDM 1 drive module
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3. Handling the MOD programming module

Example of MOD 5
programming module labelling

Example of MOD 6
programming module labelling

TN AN MOD 5/1X026-185 iNDRIAMIA \ MOD 6/1X026-031
Contr.. TDM 2.1-30-300-W0 Input rpmV Contr.: TDM 2.1-30-300-WO0 Input rpm/V
Motor: MAC 063D-.-RS-.-C E1/E2| 3500/9 Motor; MAC 063A-.-RS-.-C E1/E2| 3500/9
Current (A): peak/cont.: 17/7 E3 3000/10 Current (A): peak/cont.: 17/7 E3 3000/10
Operating rpm: 6000 H MA: 0,25 V/IA | E4 1500/10 Operating rpm: 6000 H MA: 0,25 VIA | E4 1500/10

OPERATING PARAMETER: PROGRAMMING MODULE
ATTENTION: MOTOR AND CONTROLLER-TYPE INDICATED ON THE
MODULE MUST AGREE WITH THE DEVICES IN USE OTHERWISE LACK OF
PERFORMANCE AND DANGER OF DAMAGE MAY OCCUR

Betriebsdaten-Programmierungsmodul
Achtung : Motor- und Verstarkertypenangaben
miissen mit der Installation tibereinstimmen

sonst Schadigungsgefahr

OPERATING PARAMETER: PROGRAMMING MODULE
ATTENTION: MOTOR AND CONTROLLER-TYPE INDICATED ON THE

MODULE MUST AGREE WITH THE DEVICES IN USE OTHERWISE LACK OF
PERFORMANCE AND DANGER OF DAMAGE MAY OCCUR

miissen mit der Installation tbereinstimmen @

sonst Schadigungsgefahr

Betriebsdaten-Programmierungsmodul
P1 P2 P3
( (E1/E2) ( (E3) ( (E4)

Achtung: Motor- und Verstarkertypenangaben

MOD 5 and MOD 6 programming module board layouts

C3

C1

R e e e e e e =

>
N

R3[|

D_
D_
|:|R5

|:|R6 I:I

Cc2
c4 D R4 c5 I:I D
R9

bbbk

P1 P2

R10

T T T
S

B3

o
w

Fig. 23: Module labels: MOD 5, MOD 6 for TDM 2 drive module
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3. Handling the MOD programming module

Plug connector X2

2

-15VM
8
OVM
4
Peak current
limiting 1 R3 R4
—o{Fo—e—o Jo—H

Continuous
current limiting

Tacho filter ] R1 .
TECl %CZ
C3 R7
Speed controller S—_T_ o | o __to—
P-1 circuit o T
10 RS
Differential input
E1/E2 11 Pl
05}- B1
13 R9
Summing input
E3 12 A P2
I_I¢
B2
15 R10
Summing input
& « Bal
B3

Potentiometers P1, P2, P3 are not fitted to MOD 5
but shunted by B1, B2, B3

Fig. 24: Circuit diagram: MOD 5, MOD 6 for TDM 2 drive module
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3. Handling the MOD programming module

Example of MOD 13
programming module labelling

INDRARA ‘ MOD 13/1X012-002

Contr.. TDM 3.2-020-300-W0

Motor:  MAC 090A-.-ZD-.-C

Current (A): peak/cont.: 20/15
Operating rpm: 2000 | MA: 0,375 V/IA
Input rpm/V: E1/E2: 2000/10
E3: 3000/10 E4:
1500/10

@

OPERATING PARAMETER-PROGRAMMING MODULE
ATTENTION: MOTOR AND CONTROLLER-TYPE
INDICATED ON THE MODULE MUST AGREE WITH THE
DEVICES IN USE. OTHERWISE LACK OF PERFORMANCE
AND DANGER OF DAMAGE.
Betriebsdaten-Programmierungsmodul

Achtung: Motor- und Verstérkertypenangaben miissen mit der
Installation Gibereinstimmen, sonst Schadigungsgefahr

Example of MOD 14
programming module labelling

NDRAMIA ‘ MOD 14/1X012-016
Contr.:  TDM 3.2-020-300-W0

Motor: MAC 090A-.-ZD-.-C
Current (A): peak/cont.: 20/15

Operating rpm: 2000 | MA: 0,375 V/IA
Input rpm/V: E1/E2: 2000/10

E3: 3000/10 E4: 1500/10
OPERATING PARAMETER-

PROGRAMMING MODULE @

ATTENTION: MOTOR AND CONTROLLER-TYPE
INDICATED ON THE MODULE MUST AGREE WITH THE
DEVICES IN USE. OTHERWISE LACK OF PERFORMANCE
AND DANGER OF DAMAGE.
Betriebsdaten-Programmierungsmodul

Achtung: Motor- und Verstarkertypenangaben missen

mit der Installation (® (@ (@

Ubereinstimmen, sonst
P1 P2 P3

Schadigungsgefahr
(EVE2) (E3) (E4)

MOD 13 and MOD 14 programming module board layouts

0 — o B
W e
o —— 0O B
[ [ c5 [ [ B ™ —_
(1[I (1 11 | — =
R7
pL 7 = ool - R &
L _ R8 —  RI2 ~ —R2 —
2l — R9 — — RI13 — —R3 —
—= [1[1Z TR10 [ll[] _Eg—_
R14 — 5
L @lP2 ~re —
e — R15 0
| __glps R16 cé
X2
T T T T T T T e T s

Fig. 25: Module labels: MOD 13, MOD 14 for TDM 3 drive module
MOD 19, MOD 20 for TDM 6
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3. Handling the MOD programming module

OVM  16ab
l R12
R13 c6
Current control- 80 =——o[Fo—+——o]}-
ler P-I circuit
8a
Peak current ~ 13ab
limiting R3 R4
128bm——0o{ }o—e—o Jo—r
Continuous 14ab
current limiting R5 R6
-15VM 15ab=m——o Jo—e—o| Jo—r
10ab
Tacho filter cr
o |
R1 R2

1120 FAETEA—-
R11 TCl %CZ

9ab

C3 R7
Speed controller  7a=——o]}- o }o—
L ca
P-I circuit 7 -
R8
6ab

Differential input
E1/E2

5ab -1 ; -
C5-£ SR11 ”
15

4ab

Summing input

=5
R
R9
P2
E3 3ab ® I Z Il
5R11 R
R10
P3
[5R11 |
R1

2ab

Summing input

E4
lab l#l

5R11

6

Potentiometers P1 - P3 are not fitted to MOD 13
Resistors R14, R15, R16 are not fitted to MOD 14

Fig. 26: Circuit diagram: MOD 13, MOD 14 for TDM 3 drive module,
MOD 19, MOD 20 for TDM 6
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3. Handling the MOD programming module

Example of MOD 17
programming module labelling

INDRAMIA ‘ MOD 17/1X001-193
Contr.: TDM 4.1-020-300-WO0

Motor:  MAC 025C-.-QS-.-E
Current (A): peak/cont.: 14/7
Operating rpm: 10000 MA: 0,375 V/IA

Input rpm/V: E1/E2: 10000/10
E3: 10000/10 E4:

OPERATING PARAMETER-PROGRAMMING MODULE
ATTENTION: MOTOR AND CONTROLLER-TYPE
INDICATED ON THE MODULE MUST AGREE WITH THE
DEVICES IN USE. OTHERWISE LACK OF PERFORMANCE
AND DANGER OF DAMAGE.
Betriebsdaten-Programmierungsmodul

Achtung: Motor- und Verstérkertypenangaben missen mit der
Installation Gbereinstimmen, sonst Schadigungsgefahr

Example of MOD 18
programming module labelling

IDRALRIAL | MOD 18/1X001-083
Contr.: TDM 4.1-020-300-WO0

Motor:  MAC 025C-.-QS-.-E
Current (A): peak/cont.: 14/7
Operating rpm: 10000 MA: 0,375 V/A

Input rpm/V: E1/E2: 10000/10
E3: 10000/10 E4:

OPERATING PARAMETER-
PROGRAMMING MODULE
ATTENTION: MOTOR AND CONTROLLER-TYPE
INDICATED ON THE MODULE MUST AGREE WITH THE
DEVICES IN USE. OTHERWISE LACK OF PERFORMANCE
AND DANGER OF DAMAGE.
Betriebsdaten-Programmierungsmodul

Achtung: Motor- und Verstérkertypenangaben mussen

mit der Installation (@ (@ (@

tibereinstimmen, sonst
P1L P2 P3

Schadigungsgefahr
(EVE2) (E3) (E4)

MOD 17 and MOD 18 programming module board layouts

0 — o —
w — = —
o —— O [—
[ [ c5 [ [ = N —_
[] [] [] [] | -
R7
p1 C7 = - Rl oo R -
- ~ R8 — — R Sal— -
8 — R9 — —RI13 _ —R3 -
—— [1[1Z “Rio [1[1 R  —
2 R14 | — R5 —_
| __glr —_—
— R15 —R6 -~
| _glps R16 cé
X2
T o T T T T e T -
(o]

Fig. 27: Module labels: MOD 17, MOD 18 for TDM 4 drive module,
MOD 21, MOD 22 for TDM 7
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3. Handling the MOD programming module

OVM  16ab
J— R12
R13 Cé
Current controller 80 =——-o1__1o—+——o-
P-I circuit
8a

Peak current 13ab

limiting Loab R3 R4
Wm——o Jo—s—of Jo—H

Continuous 1l4ab
current limiting R5 R6
-15VM 158b=m—o " }o—e—o }o—ro
10ab
Tacho filter c/
o}
R1 R2

1 FAETm-
R11 TCl %CZ

9ab
C3 R7
Speed controller  7a=—¢——fJf-o o }o—
o ca
P-I circuit b -
R8
6ab

Differential input
E1/E2

5ab -1 ’

a1
CS}'
R14
R9
Summing input
P2
E3 3ab [/ I]-
R15
R10
P3
[5RIL]
R16

4ab

2ab

Summing input

E4
Lab = : ﬂ

5R11

Potentiometers P1 - P3 are not fitted to MOD 17
Resistors R14, R15, R16 are not fitted to MOD 18

Fig. 28: Circuit diagram: MOD 17, MOD 18 for TDM 4 drive module,
MOD 21, MOD 22 for TDM 7
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3. Handling the MOD programming module

Example of MOD 3
programming module labelling

Example of MOD 4
programming module labelling

OPERATING PARAMETER: PROGRAMMING MODULE

ATTENTION: MOTOR AND CONTROLLER-TYPE INDICATED ON THE
MODULE MUST AGREE WITH THE DEVICES IN USE OTHERWISE LACK OF
PERFORMANCE AND DANGER OF DAMAGE MAY OCCUR
Betriebsdaten-Programmierungsmodul

Achtung: Motor- und Verstarkertypenangaben

miissen mit der Installation tibereinstimmen

sonst Schadigungsgefahr @

OPERATING PARAMETER: PROGRAMMING MODULE
ATTENTION: MOTOR AND CONTROLLER-TYPE INDICATED ON THE
MODULE MUST AGREE WITH THE DEVICES IN USE OTHERWISE LACK OF
PERFORMANCE AND DANGER OF DAMAGE MAY OCCUR
Betriebsdaten-Programmierungsmodul

Achtung: Motor- und Verstérkertypenangaben

miissen mit der Installation tibereinstimmen

sonst Schadigungsgefahr

( (PE}/Ez) ( (Fg) ( 553)

N A M| \ MOD 3/1X022-002 N R M) \ MOD 4/1X022-016
Contr.: KDS 1.1-150-300-W1 Input rpm/vV Contr.: KDS 1.1-150-300-W1 Input rpm/V
Motor:  MAC 112D-.-FD-.-C E1/E2|  2000/10 Motor: MAC 112D-.-FD-.-C E1/E2|  2000/10
Current (A): peakicont.: 130/55 E3 3000710 Current (A): peaki/cont.: 130/55 E3 3000/10
Operating rpm: 2000/| MA: 0,05 /A | E4 1500/10 Operating rpm: 2000]| MA: 0,05 v/A | E4 1500/10

MOD 3 and MOD 4 programming module board layouts

o 1

C3 | |
o [

s i i s s s : :

T oL [H=H [FH=H |
IV I o 1 I B R B

§ 2 | @llP2 I@I: :
> | 1575l (555 |l II |
e | IE o | | S | II I
HEE B

LT_IF BS ___ : :

i |:|_ C6|:|_ Cc7 |_J

|:|_ D_ X2

Fig. 29: Module labels: MOD 3, MOD 4 for KDS 1 drive module
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3. Handling the MOD programming module

Differential input
E1/E2

Summing input
E3

Summing input
E4

Plug connector X2

14b
-15VM
14a
OVM
12b
Peak current
limiting 16b R3 R4
——o{Fo—e—o{ __Jo—
. 12a
Continuous
current limiting R5 R6
AsV—o{ " }o—e—o{ }o—rHo
10a
Tacho filter . R1 R2
R11 C1l iCZ

P1

8b

6b R

C3 R7
Speed controller m—bj_ o | o __to—
P-I circuit ga] <
6a R8

9

L7— 1

B2

4b

R10

2a R lwil_
| il
B3

Potentiometers P1, P2, P3 are not fitted to MOD 3

but shunted by B1, B2, B3

Fig. 30: Circuit diagram: MOD 3, MOD 4 for KDS 1 drive module
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4. User inputs/outputs

4. User
inputs/outputs
Terminal on servo drive module: Maximum values
of applied
TDM1 TDM 3 TDM 4 KDS1 Input  Function DC voltage
TDM 2 TDM 6 TDM 7
X5/1 X42/1 X50/1 X26/1 E1-E2 Differential input for - 10 to + 10 volts
-X5/2 -X42/2 -X50/2 -X26/2 set-point
X5/3 X42/4 X50/4 X26/4 E3 Summing input for -10to + 10 volts
set-point with respect to OVM
X5/4 X42/5 X50/5 X26/5 E4 Summing input for -10to + 10 volts
set-point with respect to OVM
X5/7 X43/3 X49/3 X25/3 RF Controller enable not active. 0 to 3 Volt or

After controller enabling signal  open input
is disconnected only differential

input is immediately set to zero

internally. The drive still remains

under active control for about

300 ms after the controller enabling

signal is switched off.

Controller enabling signal active. 3 to 30 volts

Drive under control (0,3to 3 mA)
X5/13 X42/8 X50/8 X26/8 Ired External torque and current

limiting by applying an analogue

voltage 0 to 10 volts

(see Section 2.3)

Fig. 31: Servo drive module inputs

Input at RF termnal 40— —nn—-r - — — — — — — 3...30V
(external controller
enable) oV
I
Drive on |
| Drive
I

Internal enable

free of torque
———— oV

300 ms

Ext. set-point at terminal E1 - E2

Set-point switched
Set-point conditioning internally to 0 rpm

ENA7A-verzAb

Fig. 32: Delayed disconnection of controller enabling signal
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4. User inputs/outputs

Terminal on servo drive module:
TDM 1 TDM 3 TDM 4 KDS1 Output Function Maximum values of
TDM 2 TDM 6 TDM 7 DC voltage/current
X5/5 X43/1 X49/1 X25/1 Bb - Bb Signals ready state of Relay contact
-X5/6 -X43/2 -X49/2 -X25/2 drive if contact is closed. rated for
Servo drive is OK. 24 VI1 A max.
(Do not confuse
this message with the
Bb1 contact of the
power supply module)
X5/10 X43/7 X49/6 X25/7 +15VM  Control voltage 15 mA max.
X5/12 X43/9 X49/8 X25/9 -15VM for external use
X5/11, X43/8 X49/7 X25/8 0VM Reference potential
for all inputs/outputs
except E1-E2 and Bb-Bb
X5/14 X42/10 X50/10 X26/10 MA Master output, Max. output
torque of current Oto10V,1mA
set-point for (See footnote (1)
Measurement of drive for KMA weighting)
performance or as set-point
output signal for slave drive
in a master/slave drive system
(see Section 2.4)
X5/15 X42/13 X50/13 X26/13 Tsense Speed actual-value (tacho) Max. output
Oto10V
(See footnote (2)
for weighting)
o _— e X25/10 TU-TU Output signals unit Relay contact
-X25/11 is overheating rated for
(Temperature pre-warning), 24V, 1 A max.
if contact is open.
e X43/10 X49/9 — TU Output signals unit Weighting
is overheating values
(temperature pre-warning) 24V, 100 mA max.
if open-collector output
is low resistance at 0 V.
Drive package is switched off
after 30 seconds.

(1) Weighting KMA of this output MA can be
obtained from the rating plate of the programming module
under ,MA" in V/A or the table in Section 10.2.
The torque can be can calculated from this as follows:

U(MA)
M = km * in Nm
kMA
km: current torque constant in Nm/A from
Section 10.1

U(MA): voltage V measured at MA output

(2) The internal resistance of the output is 20 kilohms.
The weighting of this output depends on the rated speed of the motor
(obtainable from Section 10.1 or rating plate):

Max. Rating plate details Tacho voltage at
motor speed (Motor) Tsense output in
in rpm in Vs/ rad volts per 1000 rpm
1600 0,0572 6
3200 0.0286 3
6400 0.0143 15

12000 0.00715 0.75

Fig. 33: Servo drive module outputs
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5. Connections and Installation

5. Connections
and Installation

5.1. Protection of
Personnel and
Equipment

5.2. Assembly

5.2.1.

Preferred arrangement
of modular units within
the control cabinet

The guidelines as listed in Chapter 6.1 on protection of
personnel, equipment and machinery when connecting,
assembling and testing the drives must be followed.

Both the servo drive module and its supply module are flush mounting
equipment, as outlined in DIN VDE 0160, Sections 5.5.1.3 and 6.5.1.3.
This means that they are intended for mounting in a control cabinet. IP
10 is their protection category.

The control cabinet housing should, in accordance with those safety
guidelines valid for this application, guarantee sufficient protection
against hazards in areas where the general public has access. (For
industrial applications, e.g, see EN 60204/DIN VDE 0113, Section 1.)
Only properly trained personnel with proper tools or keys should have
access to the interior of the control cabinet.

The modular units should, if possible, be arranged as depicted in Figure
34. The drives with high power and voltages should be located as close
as possible to the supply unit.

If the ventilated servo drive modules TDM3 and TDM 4 (type designation
TDM 3.2-030-300-W1, or TDM 4.1-030-300-W1) or TDM 6 and TDM 7
(type designation TDM 6.1-025-300-W1, or TDM 7.1-025-300-W1)

— are arranged on the left side of the drive packet, or,

—are mounted on the left side at a distance greater than 10 mm from an
adjacent module,

then a cooling baffle INDRAMAT mat. no. 224 869) must be screwed
onto the heatsink on the left side of the unit. (Also see the dimensions
sheet for the servo-drive module.) Only this arrangement guarantees
that the fan will provide sufficient cooling.

The end plug, found in the accessories set of the supply module, is
plugged into contact strip X1 located in the unit farthest away from the
supply module.

It monitors the line connection X1.

Itis also possible to arrange the drive module with supply modules on the
right and line up the drive modules on the left.
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5. Connections and Installation
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ENAS3A-Anordnung

Figure 34: The preferred drive module arrangement

5.2.2. Front View with

Figures 35 through 40 depict a front view of the individual servo drive
Accessories

modules with electrical connecting accessories and programming mod-
ule MOD.

The components needed for the electrical connections are a part of the
»electrical connecting accessories” supplied by INDRAMAT.
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Servo drive module
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Figure 35: Front view of servo drive modules TDM1 and TDM2 with accessories
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Servo drive module
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Figure 36: Front view of servo drive module TDM 3 with accessories
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Servo Drive Module
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Figure 37: Front view of servo drive module TDM 4 with accessories
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Figure 38: Front view of servo drive module TDM 6 with accessories
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Figure 39: Front view of servo drive module TDM 7 with accessories
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Figure 40: Front view of servo drive module KDS1 with accessories
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5.2.3. Servo drive module
KDS in cold-running
technology

Servo drive module KDS in cold-running technology has the advantage
that most of the heat loss of the modular units is fed directly out and does
not accumulate inside the control cabinet. This is why the cold-runnng
technology version can be built into small cabinets or housing without
necessitating the extensive transmission of heat via an expensive heat
exchanger.

Ventilation can be forced using an external fan, which can be supplied as
an additional set, if power requirements are greater.

The electrical parts of the ventilation are protectively located within the
control cabinet, as depicted in Figure 41. The heatsink of the power
section and the fan rotor are outside of the control cabinet or housing.

internal
external

fan hood

heat loss q

Servo drive module
KDS heatsink

A E,_—F_J" S
| '\ Fan motor R

ext. fan ]}
completely sealed

housing or cabinet ENA3A-KDS/Verlust

e
LT

Figure 41: The KDS servo drive module KDS cold module drive in cold-running
technology built into control cabinet

The units are mounted by means of a mounting frame in a space on the
back wall of the control cabinet in such a way that the drive heatsink with
panelling juts out of the control cabinet.

The opening in the control cabinet is tightly sealed with a gasket at the
mounting flange of the cold-running version (see mounting drawing,
Figure 52, in Chapter 5.2.4). The servo drive module and the external fan
are mounted and can be exchanged on the inside of the control cabinet.
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5.2.4. Power Reduction
for Increased Temperature
and Installation Altitude

The data listed on the data sheets and selection lists are valid without
restriction, if the servo drive module is operated within an ambient
temperature range inside the control cabinet of +5 to +45°C.

Maximum permissible ambient temperature is +55°C.

The values for mean motor current and torque listed in the data sheets
are reduced by 2% per degree Celsius or Kelvin of temperature change
within the temperature range of +45 ... 55°C.

Maximum mounting altitude is 1000 meters above sea level. The
following diagram depicts the reduction in values for mean motor current
and torque at higher altitudes:

Altitude factor [%]
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80 N
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40
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0 |
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Assembly altitude above sea level [m]

HohenReduz

Figure 41a: Altitude-dependent reduction in drive data.
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5.2.5. Dimensions sheet
and mounting dimensions
for servo drive modules

Overview of
Dimensions Data

The following figures list mounting dimensions and outline the mounting
of the servo drive modules:

Dimension sheet: Figure:
Dimension sheet TDM 1, TDM 2 Fig. 42
Mounting dimensions TDM 1, TDM 2 Fig. 43
Dimension sheet TDM 3, TDM 4, Fig. 44
Dimension sheet TDM 6, TDM 7 Fig. 45
Dimensions for fan attached to modular units

TDM 3, TDM 4, TDM 6, TDM 7 Fig. 46

Mounting dimensions TDM 3, TDM 4, TDM 6, TDM 7 Fig. 47
Assembly TDM 1, TDM 2, TDM 3, TDM 4,

TDM 6, TDM 7 Fig. 48
Dimension sheet KDS 1 Fig. 49
Dimensions for available space and arrangement KDS 1 Fig. 50
Mounting dimensions KDS 1 Fig. 51
Assembly KDS 1 Fig. 52

The minimum clearance to adjacent units must be absolutely maintained
to guarantee sufficient heat transmission and circulation.

The temperature within the mounting area (interior) of the control cabinet
should not exceed 45°C. Forced ventilation, to avoid dammed up heat,
as well as a reduction in the max. unit current, by 2.5% / K., become
necessary with higher values, up to max. 55°C.

If a cing device is used, then the internal temperature of the control
cabinet must be maintained at a minimum of 2 degrees Celsius above
external temperatures to prevent bedewing. Bedewing of a printed
circuit board can cause drive failure.

Heat-producing built-in parts should not be installed directly underneath
the servo drive module.
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5. Connections and Installation
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Figure 42: Dimension sheet for TDM 1 and TDM 2
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5. Connections and Installation
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5. Connections and Installation
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Figure 44: Dimension sheet for TDM 3 and TDM4
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5. Connections and Installation
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Figure 45: Dimension sheet for TDM 6 and TDM7
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5. Connections and Installation

Standard model

24V-Connection
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290,5
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Obsolete model
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Fan unit LE 5 (115V- or 220V-Fan)

290,5
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Fig. 46: Dimensions for mounted fan TDM 3, TDM 4, TDM 6, TDM 7
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5. Connections and Installation
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Figure 47: Diagram for flush mounting in TDM3, TDM4, TDM6, TDM7
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5. Connections and Installation

Hexagon cap screwdriver 906q/SW5x400-46185
Mat. No. 221 672/0
(supplied upon request)

=

/

TDM/Montage

Cheese head screw M6-DIN 912
[~ (Screw with hexagonal recessed hole)

Mounting plate or
back wall of control cabinet

Figure 48: Mounting TDM1, TDMZ2, TDM3, TDM4, TDM6, TDM7
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5. Connections and Installation
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Figure 49: Dimension sheet for KDS1
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5. Connections and Installation

View from inside the control cabinet
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Figure 50: Dimensions for spacing and arranging KDS1
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5. Connections and Installation
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Figure 51: Mounting diagram for KDS1
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5. Connections and Installation
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