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1. Electrical Connections

1. Electrical
Connections

1.1. Standardization The electrical connections in the entire INDRAMAT main spindle
drive program have been standardized with the goal of reducing the
range of cables available.

There are three categories of electrical connections:
— power connections
— feedback and CNC connections

— controller-specific connections

Power connections The motor connections to the main spindle controller always have the
same terminal assignment, regardless of the controller implemented.
The cable cross sectional area is dependent on the motor power
requirements.

The RAC controller is connected directly to the three-phase mains.
The terminal assignments of the different RAC’s are always the
same. The cable cross sectional area is dependent on the current
type of the respective RAC.

Feedback and Plug assignment is the same regardless of controller and motor type.
CNC connections

Controller-specific connections ~ The KDA/TDA controllers used in modular drive packages have
controller-specific electrical connections. This documentation does
not deal with their connection. It is dealt with in the documentation on
main spindle controllers KDA 3.2, or TDA 1.1, ,Project Planning
Notes“. The cables needed are part of the electrical connecting
accessories E...-.DA.

The mains contactor and the respective control circuits are integrated
into the RAC controllers for direct mains connection. The facility
control system must operate this control circuit. The controller-
specific connections are outlined in the mains connection plans in
Section 2.2.
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1. Electrical Connections
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Figure 1.2: Categories of electrical connections for main spindle drives with KDA/
TDA
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1. Electrical Connections
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Figure 1.3: Categories of electrical connections for main spindle drives with RAC
(here RAC 2.2)

Motor fans cannot be connected to the controller in main spindle
drives with RAC3 and RAC4! They are connected directly to the three-
phase mains via appropriate protective motor switches!

INDmmLAAl » DOK-GENERL-MAIN*EL*CON-PRJ1-EN-E1,44 « 07.97 9



1. Electrical Connections

1.2. Types The electrical connections of all categories are available as
—assembled (ready to use), or,

—components (individual parts, not ready to use).

Assembled cables are supplied in the lengths ordered and guarantee
a quick and easy assembly of control cabinet and machine. If only
assembled cables are used, then no addditional cable and plug
accessories are needed.

Component electrical connections are made up of individual, assem-
bled parts. The specifications of these parts are listed in the table.
These must then be assembled in accordance with the guidelines
outlined in Section 5.

Power connections
Assembled Components
To the motor To the motor
No additional plug - Power plug/compression cable
or cable accessories shoe on the motor
needed! - Wire-end ferrule/crimping cable
lug on the controller
To the three-phase mains - Cable _
Not available To the three-phase mains
(with RAC)
- Wire-end ferrule/crimping cable
lug
- Cable

Figure 1.4: Specifications of the power connections with accessories referenced.
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1. Electrical Connections

Feedback and CNC Connections

Exclusively Partially Components
assembled assembled
No additional plug Additional plug Required:
or cable accesso- connectors and - Plug accessory
ries needed! cables for the non- (for the controller)

assembled coNNec- g9 _ eee with KDA/TDA
tions. S2- ees with RAC
- Lines
- Individual plug connectors
(for feedback and CNC)

Figure 1.5: Specifications of the feedback and CNC connections with
accessories referenced.

Should only component cables be used with the feedback and CNC
connections, then the plug accessory sets offered guarantee a
complete connection to the controller by means of appropriate plug
connectors.
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1. Electrical Connections

Controller Connections
Assembled for Components

KDA/TDA for RAC
Connections only Plug connector without
obtainable from cable to contact RAC
INDRAMAT as part of the internal control circuit
modular drive package (part of electrical
(part of the electrical connecting accessories
connecting accessories E1-RAC).
Eee - KDA or
Eee - TDA)

Figure 1.6: Construction of controller-specific connections with electrical
connecting accessories referenced.

The controller-specific connections are always required! The electri-
cal connection accesssories within the KDA/TDA modular drive
package are dependent upon the adjacent controller in the drive
package (see documentation main spindle controller; ,Project Plan-
ning Notes").
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1. Electrical Connections

1.3. Determination
of Size and Guidelines

Sizing the
conductor cross sections

The conductor cross sections of the assembled INDRAMAT cables
are sized in accordance with guidelines EN 60 204, Section 1/ 2/86.

The cross sections of the power connections to the main spindle
motor have been selected in acc. with the respective rated current of
the motor (see tables listing assembly specifications beginning with
Fig. 2.19).

The cross sections of the power connections to the three-phase
mains are dimensioned according to the continuous output of the
main spindle motor used in the main spindle controllers for direct
mains connection (see Section 2.2.3).

Load Capacity Table Conversion table for ambient temperatures
greater than 30 degrees C.
Rated conductor Load capacity of the
cross sections [conductors in the machines,
normal application
in busway Ambient Conversion
temperature factor
mm? A °C
0,75 9 30 1
1 12 35 0,93
1,5 15,5 40 0,87
2,5 21 45 0,79
4 28 50 0,71
6 36 55 0,61
10 50 60 0,50
16 68
25 89
35 111
509 134
9actual cross section equals 47 mm?

Figure 1.7: Load capacity and conversion factor table for ambient temperatures
greater than 30 degrees C., in acc. with EN 60 204-1/ 2/86.

The permissible operating temperature on the surface of the cable
equals 70 degrees C. For allocation rated conductor cross section -
load capacity, ambient air temperature is based on 30 degrees C.

Load capacity must be converted in accordance with EN 60 204-1/ 2/
86 (Figure 1.7) for ambient temperatures higher than those in the
example.

See EN 60 204 Section 1/ 2/86 for further details.

INDmmLAAl » DOK-GENERL-MAIN*EL*CON-PRJ1-EN-E1,44 « 07.97 13



1. Electrical Connections

Sizing maximum cable lengths Maximum cable length is limited by the electro-magnetic distortions
and the loss of voltage along the cable. Transit time effects in the
motor power cable cause cable-length dependent voltage increases
at the motor terminals. This also limits cable lengths.

The maximum cable lengths given reference the direct connection
between controller and motor, or feedback, in those cases where
assembled INDRAMAT cables are used, and an ambient tempera-
ture of 30 degrees C is maintained in accordance with VDE 0113.

Terminal points and intermediate couplings can reduce maximum
cable length.
— Power connection to motor: 75 m

— Feedback connection: 75 m
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2. Power Connections

2. Power Connections INDRAMAT main spindle drives have power connections between
the controller and motor and between the RAC controller and the
three-phase mains.

2.1. Motor-Controller The power connections between motor and controller are broken
Power Connections down into Sections:

Section 2.1.1: Division of the types of connections

—direct connection motor-controller

— connection with intermediate terminal

— connection with plug design

— connection with plugin testing points

Section 2.1.2: Connection plans for direct connection of motor and
motor fan of

—2AD 100 and 2AD 101 with air flow A->B

—2AD 100 and 2AD 101 with air flow B->A

—2AD 132 with power connector

—2AD 132,2D 160, 2AD 180, 2AD 200 and 2AD 225 with terminal box

— 1MB frameless spindle motor (water cooled)

Section 2.1.3: Table of assembled cable specifications for

— motor-controller direct connection and connection with intermedi-
ate terminal

— connection with plug design

— connection with plugin testing points

Section 2.1.4: Table of cable specifications such as
—type designation,

— conductor cross section,

— cable construction,

— cable diameter,

—bending radii, and,

—length-related weight.
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2. Power Connections

2.1.1. Breakdown of the There are four types of assembled power connections between
Types of Connections motor and controller.

Types of power connections
motor-controller

with intermediate terminal

Figure 2.1: The four types of power connections

Motor-controller This type of connection is characterized by the lowest number of
direct connection imperfections and the lowest drop in voltage in comparison to the
other types of connections.

A terminal point for the strand pair of the holding brake must be
located close to the motor power connection on the controller in the
control cabinet, if main spindle drives with holding brakes are used!

On the motor Cable On the controller

(2AD main spindle motor, |
1MB frameless spindle motor)

(Controller
KDA/TDA or RAC4)

(2AD main spindle motor,
1MB frameless spindle mmo% == (Controllers RAC2/RAC3)

Symbols:

| Power plug Power plug %j wire end ferrule %ﬁl crimping cable lug Flange
1l connector (plug) connector (coupling) for line-up terminals for stay bolts connector

st_verbl

Figure 2.2: Assembled power cables for direct connections
(also see Figs. 2.19 and 2.20 for 2AD, and for 1MB see Figs. 2.25 through
2.27).
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2. Power Connections

Motor-controller connection with
intermediate terminal

With this type of connection it is easy for the CNC control to take
charge of the electrical holding brake, or to be integrated into the
control circuit.

The intermediate terminal at a terminal strip also makes it possible to
reroute a space-saving, sheathless cable into the cable conduits of
the control cabinet!

On the motor

(2AD main spindle motor,

1MB frameless spindle motor)

(2AD main spindle motor,
1MB frameless spindle motor)

Cable| Terminal strip | Cable On the controller
(Controllers

=——=23 ——H KDA/TDA or RAC4)
QQ
29
QQ
23
8 8 (Controllers RAC2/RAC3)

|
=39 — =—

Symbols:

LT Jee

Power plug %ﬂ wire-end ferrule %ﬁl crimping cable Flange
connector (coupling) for line-up terminals lug for stay bolts connector

st_verb2

Motor-controller connection
with plug design

Figure 2.3: Assembled power cable with intermediate terminal at terminal strip
(also see Figs. 2.19 and 2.20 for 2AD, Figs. 2.25 through 2.27 for 1MB).

This type of connection makes it possible to finish the control cabinet
entirely independent of the machines.

In addition, damaged cables can be very quickly and reliably ex-
changed.

On the motor

Cable Plug Cable On the controller

(2AD main spindle motor,

Wﬂﬂzé (Controllers
KDA/TDA or RAC4)

1MB frameless spindle motor)

(2AD main spindle motor,
1MB frameless spindle motor)

i = (Controllers RAC2/RAC3)

Symbols:

01T Jee

Power plug %ﬂ Wire-end ferrule for %ﬂ Crimping cable lug Flange
connector (coupling) line-up terminals for stay bolts connector

ST_VERB3

Figure 2.4: Assembled power cable with plug design (also see Figs. 2.21and
2.22 for 2AD, see Figs. 2.28 through 2.30) for 1IMB.

INDmmLAAl » DOK-GENERL-MAIN*EL*CON-PRJ1-EN-E1,44 « 07.97 17



2. Power Connections

Motor-controller connection This connection type is advantageous for larger facilities because it
with plugin testing points is possible to quickly and reliably exchange the damaged section of
a cable.

The mounting of assembled cables of this type is particularly simple
and quick.

On the motor Cable Plug Cable On the controller

:é (Controllers
i KDA/TDA or RAC4)

(2AD main spindle motor,
1MB frameless spindle motor)

(2AD main spindle motor, %
1MB frameless spindle motor) EE:[U

@ (Controllers RAC2/RAC3)

Symbols:

M Power plug Power plug %ﬂ Wire-end ferrule %Crimping cable lug Flange
connector (plug) connector (coupling) for line-up terminals for stay bolts connector

ST_VERB4

Figure 2.5: Assembled power cable with plugin testing points (also see figure
2.23, 2.24 for 2AD, see Figs. 2.31 through 2.33 for 1IMB) .

The assembled cable with the power plug connectors at both ends
(plug/coupling) can be added as an extension piece between the
plugin testing points.
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2. Power Connections

2.1.2. Connection Plans for Only the connection plans for the direct connection of the motor-

Direct Connections controller power connections are depicted. They also, however,
apply to all other connections types. The respective testing points do
not alter the arrangement of motor and controller connections.

The connection plans assist in constructing the facility wiring dia-
grams. The facility circuit diagrams of the machine manufacturer
should be used when wiring the facility!

Technical Data The technical specifications for the motor, the holding brake (op-
tional) and the motor fan are dealt with in the documentation on the
respective main spindle motor - project planning notes. The docu-
mentation also includes a recommendation for the selection of the
protective motor switch for the motor fan.

Motor with Holding Brake If a main spindle motor with holding brake is used, then the control
cabinet must supply it with +24V +/-10%. The facility control system
controls the holding brake.

The criteria for the holding brake control system are —
—the operating principle of the holding brake, and,

— monitors the powering down of the motor (N<Nmin).
The respective application determines all other criteria.
Monitoring of motor shutdown (N<Nmin) is explained in the document

entitled ,AC Main Spindle Drives with Controlled Asynchronous
Motors or Frameless Spindle Motors; Description of Application®.
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2. Power Connections

1€30,,430,, 140

200

(Assembled power cable IKLees/IKFeee)

e/gr

Tightening
length

2AD 100 motor connection (cooling air flow A => B) and 2AD 101 (motor fan with terminal box)

approx. 130

50

Cable

IR 14

Crimping cable lug |E (numbering of strands Power plug connector
for stay bolts M6 olls as per INDRAMAT IN 172/e¢
Plug terminal standard)
part of elec.
connection
Eee-+DA
operated by
control circuit v
T T T 20y Ny 7 075..15mm’ r |7 '_F_______|
! - T NT !
U
KDA / TDA | ov 8 o75.15mm2 / | M G*+ |
controller | _/ | \I . |
xg V| i_C_LE S |
N\ . N B2
L Q_i_ . .__.__gnlyel_cross section motor type /o (.LD_. !
A:1 O 1 dep. (see table / T_r | A > |
é | 2 assembled specifications,)/ | > ' B |
A2 C | " 7 —(T .
A3 Q ! v _/l ! ( | |
. H | '
3 !';_!,\ 6 075..15mm? rl 0 |
TP 1 i \T u&@ i
2 l: il 5 075..15mm> ,/ I Al v4 |
7 _/ \—:-
== 1-5 ! I ||2AD100-------_--... |
X12 [ | b= +12AD 101 e -sevoee- |
——— = — e —
A/ B,RorL 2o0r5
|
Motor fan connection:
]ﬂﬁ capacitor
Mains connection
5.8 mm
4 motor fan
windings
L N PE
| EB - , /!
' N 0,75 ...1,5mm
0—|—\¥u- A a
: 2
! | ~_] 1a L 075..15 mm_//
Dimension as per tech. specs
| of motor fan (see doc. 2ADeee,
| project planning notes) Identifying the rated connection voltage of the
motor fan in the motor type designation
| 2AD100.—.....L-....-....
i 2AD101.—.....L-....-....
Permissible mains voltage: A
AC 220 V +10%, 50...60 Hz : 2 (1 only with 2AD101) J APMOTOOL
AC 115V £10%, 50...60 Hz : 5

Figure 2.6: Connection of 2AD 100 motor with air flow from A->B and 2AD 101
with terminal box to motor fan.
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2. Power Connections

2AD 100 motor connection (cooling air flow B => A)
(30530, 140 « 200 (assembled power cable IKLees/IKFees) approx. 130
elar Tightening
length ]
Cable :%ﬂig I
Crimping cable lug |E (numbering of strands Power plug connector
for stay bolts M6 olls as per INDRAMAT IN 172/ee
Plug terminal, standard)
part of elec.
connection
Eee-+DA
operated by
control circuit  / \ 4
—— L. 2 A ——
) opay L7 075..15mm I | C—!—_F - |
U ;
KDA/ TDA | ov s 075..15mm? / | r|| G++ |
controller | _J | \I |
=N " S i
L | ._____gniyel_cross section motor typ LD !
:1 g_|- 1 dep. (see table / I r:j-A e |
| 7 \ i
A2 ¢ | 2 assembled specifications) | (_ B |
3 . c
A3 O v 7 I C , |
- H I '
3 | PN 6 075..15mm? o ,_!_H |
T T S e |
2 4 l: il 5 075..15mm? ,/ I A v4 |
L1 Ty -1y in spi |
= : J . | main spindle motor !
xiz/ | &+ | ;12D 100+ ceeeen ]
T Iy .
| |
3 approx. 50 untightened
Motor fan connection: >
) ) — y
Mains connection ]
é\
¢ 5..8mm A _| "‘g}
w0 |
\ 4
L N PE ‘5265
| Plug connector
| ; : : 0,75 I
0—‘—| \';‘u— y— |
. , L 0,75 |
Dimension as per tech. specs H
| of motor fan (see doc. 2ADeee,
i project planning notes) Identifying the rated connection voltage of the motor
fan in the motor type designation
| 2AD100.-.....i-....-..l.
PermiSS|bIe mains voltage:
AC 220V +10%, 50...60 Hz : 1 y APMOT002
AC 115V +10%, 50...60 Hz : 4

Figure 2.7: Connection of 2AD 100 motor with air flow from B->A.
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2. Power Connections

2AD 101 motor connection (motor fan with plug connector)
(305 30, 140 re 200 (Assembled power cable IKLees/IKFeee) approx. 130
elar Tightening
length ':, S
LER B4
Cable j
Crimping cable lug |E (numbering of strands Power plug connector
S
for stay bolts M6 olls as per INDRAMAT IN 172/es
Plug terminal, standard)
part of elec.
connection acc.
Eee-+DA
operated by
control circuit \ v
-] L. .—
1 oay 7 ors.. |
KDA/TDA | oV 8 075... |
controller | |
x8 V¥ | (= '
L Q_"'f_ _______ gniyel_cross section motor type /- T_CI - |
A:1 O 1 dep. (see table / Fla > |
| . / o H
A2 d? | 2 assembled specifications) | C B |
3 . L C
A3 O— v —7 C |
A N
3 ||; 1. 6 075..15mm’ P |
el SRR e
2 l: il 5 075..15mm? / I r'_|_J v4 |
41 S ' ! - [ \I | main spindle motor |
“xaz/l - L+ 2AD10Lc-eceeee-. . |
———————————— - C,D,EorF
| |
Motor fan connection:
<9 71 max. >
56,5 max -
=
Mains connection R | ——1 |
% 6..10 mm o
L N PE Height approx. 21mm
| I_* Plug connector
| LT |
S — ] C:—C_IJ:—_— ''''' ™ |
- _C 4 N 1
N / i+ 3 7 |
| ~_ 1 N 075..15mm? I ;2 |
0—|— A 7 | \I |
2 1
‘ | x_u_ A L 075..15mm ,/ | C 1
Dimension as per tech. specs - I. _i Il motor fan |
| of motor fan (see doc. 2ADsee, -
| project planning notes) Identifying rated connection voltage of the motor fan
! in the motor type designation
| 2AD101.—.....]._-....-....
Permi55|ble mains voltage:
AC 220V £10%, 50...60 Hz : 1 or 2 y
AC 115V £10%, 50...60 Hz : 5
APMOTO005

Figure 2.8: Connection of 2AD 101 motor with plug connector to motor fan.
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2. Power Connections

2AD 132 motor connection (power plug connector) to KDA/TDA

30,430, 140 200 (assembled power cable IKLees/|KFees)

elar Tightening
Cable :%E

length
(numbering of strands Power plug connector

approx. 130

Crimping cable lug |E
for stay bolts M6 ol as per INDRAMAT IN 172/e
Plug terminal, standard)
part of elec.
connection acc.
Eee-<DA
operated by
control circuit v 4
1 oy L7 075..15 mm? /| 2_,__F R |
- 0 .
KDA/TDA | ov s 075 15mm? / | M G**ﬂ“ |
controller | _/ | \I| |
- Pl X
X8 !
_{" | gnlyel cross section motor typi[' l _C-!-E 'é' |
G e Fra— |
. ep. (see table - .\
ALQ | 2 bled specifications) | '
AZ(:) | : assembled specifica |on/§9 . (_ B !
; C
A3 O— = ! (- |
R 2 N '
3 .07 4 6 075..15mm ooy |
ST TS s
2 ( VL 5 075..15mm? ,/ l PR v4 |
1'|' Iy 7 [\ . |
L _.l. j_T - | main spindle motor |
xiz/ | &= | il 2AD 1320 - eeesee- . |
—_—— — '_l - — .
C,EorF
| |
Motor fan connection: .9 71 max. .
< 56,5 max .
=
Mains connection I = e
¢ 6..10 mm o
S _
Height approx. 21mm
L1 L2 L3 PE

| Plug connector

of motor fan (see doc. 2ADses,
project planning notes)

L
——— I -
| [l AU
| , 1l \ !
i \;‘u— ﬁ 0,75 ... 1,5 mm / i (+ 3 )/ |
: 2 e '
¢ ' \:;_u_ 3 0,75...1,5mm / I (I_'J= 2 }
- : 2 i '
® | \__u_ A 0,75..15 mm_:/ | (J_ 1 |
| R |l motorfan__ |
i @ Dimension as per tech. specs APMOTO03
|

Permissible mains voltage:
3x400V +£15%, 50...60Hz
3x460V £10%, 60Hz

Figure 2.9: Connection of 2AD 132 motor with power plug to KDA/TDA controller.
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2. Power Connections

2AD 132 motor connection (power plug connector) to RAC
< 250 200 (11} 'Yy}
2z o (assembled power cable IKLess/IKFeee) ca. 130
-%J\ length
2 ~
|
Wire-end ferrule Cable -
in RAC2/RAC3 |E (numbering of strands  Power plug connector
oll4 as per INDRAMAT IN 172/e
Plug terminal, standard)
part of elec.
connection acc.
El- RAC
operated by
control circuit v  /
——— 2 L ———
—i oy ~ L7 075..15mm r | (+F |
RAC . ov s o075 15mm? / | r|| G++ |
controller | _/ | \I| |
v . '
x4 | |_C+E é |
_\, . ) - R =
1 _|._ .. gniyel cross section motor type/ D__. '
= Q_l- 1 dep. (see table / T_C-'-A W |
AL O | / C .
A2 d) 2 assembled specifications) | r | B |
G
! 3 . c '
A3 O | 7 I ( | |
| AL 2 ! | '
LN 6 075..15mm P |
—'|' [T 7 \T '
Vo | 9
2 ( | 5 075..1,5mm? ,/ l ,od v4 |
K 7 ~
== i-l-sj—r l |:  main spindle motor |
X16/ | =" | ; | 2AD 1320 - weeseee |
T T CEoF — T T
[ ]
Motor fan connection: .9 71 max.
56,5 max.
=
Mains connection N | I || S
¢ 6...10 mm N
» =5
Plug connector  Height approx. 21mm
L1 L2 L3 PE
Dimension as per tech. specs
| of motor fan (see doc. 2ADese, - —_— -
' project planning notes) ,_l_cl I__TI_ |
Ll | oomess | 1] ]
\ ' ] A T — 7 | T M |
| ~_ [ [ | Tozs. 1smm?/ VA |
¢ | ST L A T == 4 | \I | 3~u !
! : | | d75..15mm . 1
I | \';-u— ! P = I C | motor fan :
i EB_ Ll o moorian |
. = Ll APMOTO004
| [
: [
qi : . N O Y B
Permissible mains voltage: 1 X14 J; J; ~1 RAC2.2 motor power connection
3xAC400V +15%, 50...60Hz | N | (protective motor circuit breaker is integrated into RAC2.2!)
3xAC460V £10%, 60Hz ! = ‘
| (only with RAC2.2)|

Figure 2.10: Connection of 2AD 132 motor with power plug to RAC controller.
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2. Power Connections

2AD 132 motor connection (terminal box) to KDA/TDA

1<«30,.¢30,, 140 200 o00 YY)
- it (assembled power cable IKLeee/IKFeooe) approx, 150
length

)
2
N ) 6 075..15mm Ia
|

|
|

5 075..15mm? / : ok **ﬁ“ﬁ
|

main spindle motor
2AD 132¢ - sessee- .

Cable
Crimping cable lug |E (numbering of strands
for stay bolts M6 ollg as per INDRAMAT Crimping cable lug
Plug terminal, standard) for stay bolts, see table on
part of elec. preassembled specifications
connection acc.
Eee-+DA
operated by
control circuit v
T T T ] +24v—\l\ 7 075..15mm> /- D[i__'_'_'_'_'_]
KDA/TDA | o 8 075. 15mm2 / | *ﬂw“ |
controller | _/ | |
w0y | e A |
IDCU gniyel _cross section motor type/ _i_o@. """" ;
z O . 1 dep. (see table /' ~AUL W |
Ao (l) | 2 assembled specifications,)/ ~V1 M |
: | 3 / w1 3~ I
A3 O— —7 O |
| : '
3 3 |

Motor fan connection: oAl terminal

Mains connectiony | OE ® block
5 6..10 mm a

L1 L2 L3 PE motor fan =g
| windings

Dimension as per tech. specs of motor fan
(see doc. 2ADeee, project planning notes) / r———- l—————l

| 0,75 ... 1,5 mm i |
' AN ’ ) ]
‘|—\;u— A '/ ! O win- |
. 2 dings
. - A 075...15mm~ | | [ v .
‘__|—\';‘I_I_ A / | O connec- |
' : 2 tion
A 0,75...1,5mm W ' .
* — T A — ° | |
i : T | | | motor fan .
ool H SW
: EEL L ==
Windings connection for: APMOTO07
Permissible 3xAC400V +15%, 50...60Hz [ [on [ge ' 3XAC220V £10%,
mains voltage is 3xAC460V +10%, 60Hz 50...60Hz
dependent upon (Condition at delivery) gnun
windings /e ‘t')"ls
connection of _ E:T = terminal
motor fan! terminal %~ 0 block
block |y
sw [gn

Figure 2.11: Connection of 2AD 132 motor with terminal box to KDA/TDA controller.
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2. Power Connections

2AD 132 motor connection (terminal box), 2AD 160, 2AD 180 and 2AD 200 to RAC

! Dimension of the motor protective switch as
| per tech. specs on motor fan
' (see doc. 2ADeee, project planning notes)

« 2r50 g hztggmg (assembled power cable [KLeee/IKFeee) approx. 150
-ﬁm\ length
mm—
( 7
Wire-end ferrule 2 Cabl% - Fetrand
in RAC2/RAC3 ¢ |E (numbering of strands o
ol as per INDRAMAT Crimping cable lug for
Plug terminal, standard) stay bolts, see table for
part of elec. assembled
connection acc. specifications
E1-RAC
operated by
control circuit v
— - 2 . I |
1 voay — 7 075.15mm I L5 , |
! U
RAC | ov 8 075. 15mm? / | ,\g*ﬁ\ '
controller | _/ | |
X114 y I ' x |
e . | gn/yel  cross section motor type/ | o '¢ ) i
= Q_-I_ -------------------- ’ B -l W H
AL O i 1 dep. (see table // OUl |
e . ! M
A2 d,) | 2 assembled specificationg) ! OVl |
A3 O 3 - i oWl 3~ |
A 4 '
3 | ﬂl A 6 075..15mm? A |
' ' 9 .
2 ( Al 5 075..15mm? / | 4 **ﬁ\ |
L 1 iﬁ:_f -/ |2AD 160, 2AD 180, 2AD 200:
“xa6/ | E-- | 2AD182e-eeceee- .. |
T - A B,RorL 4
[
Motor fan connection:
Mains connection?*
¢ 6...10 mm
L1 L2 L3 PE Motor fan
windings

o

Permissible mains voltage:

3xAC400V £15%, 50...60Hz
3xAC460V £10%, 60Hz

bb

| Tovaw
| (only with RAC2.2)]

[t —

I !
R |
A~
EENONN
w | | 3™ |
! | motor fan |
—d L
APMOTO008

~1 RAC2.2 motor fan connection
- | (protective motor switch is integrated into RAC 2.2!)

Figure 2.12: Connection of 2AD 132, 2AD 160, 2AD 180 and 2AD 200 motors

(all have terminal box)
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2. Power Connections

30,430, 140

200

Tightening
length

Motor connection 1MB (terminal box) to KDA/TDA

(assembled power cable [KLseo/[KFeoe)

approx. 150

Cable

Crimping cable lug |E (numbering of cores
for stay bolts M6 ollg ad per INDRAMAT Crimping cable lugs for
Plug terminal, standard) stay boltgsee table
part of elec. assembled specs
connection acc.
Eee-+DA
— ] ___!
KDA/TDA |
controller '
xs V¥ | \
. | gn/yel  cross section motor tyﬂe['
A:1 g_ | 1 dep. (see table /'
i 2 assembled specification§)’
A2 O ;
] ' 3 ;|
% o =
4 9 ' )
3 |C _; A 6 075..15mm r [ 075..15 mm
2 |( il 5 075..15mm? / | **ﬁ@
= 1_..5‘-:_\7 - | 0.75..1,5 mm?
x12/ | - | 1MB
—— — ; ___frameless spindie motor!
Terminal box apmot009

Fig. 2.13: Connection via terminal box of 1MB frameless spindle motors to KDA/

TDA controllers

200

1MB motor connection (power plug connector) to KDA/TDA

(assembled power cable IKLese/IKFsee)

elar Tightening ca. 130 25 20
length
Cable )
Crimping cable lug & |E (numbering of strands Power plug connector Flange
for stay bolts M6 Sheid — |o as per INDRAMAT IN 172/ tonnector
Plug terminal, standard) IN 192/ee
part of elec.
connection acc.
Ee+e-+DA
] ] e I
KDA/ TDA | I I G I | (Sub_stitute NTC-resistor, |
. c-l- * + function not guaranteed!) .
connector | v | H ms |
N -t Lt
! H i T L]
D D gnivel _cross sectionmotortype /4 1D it .
Arl 8_-' 1 dep. (see table / T_S IT = |
A2 é | 2 assembled specificatior},s/) I E I |
I '
A3 O : : 2 e |
3 01 0 6 075..15mm’ o I , |
T I / | '
2 ( Il 5 075..1,5mm? ,/ I i I |
K 7 N |
Ll S‘J_T ' 1MB .
Txaz/ &= | !I | | frameless spindle motor |

APMOTO012

Figure 2.14: Connection of IMB frameless spindle motors to KDA/TDA
controllers via power plug connectors.
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2. Power Connections

200

le

Tightening
ngth

1MB motor connection (terminal box) to RAC

(assembled power cable [KLees/IKFeee)

approx. 150

Cable

Wire-end ferrule |E (numbel’ing Of Stl’andS
in RAC2/RAC3 olld as per INDRAMAT Crimping cable lug for
Plug terminal, standard) stay bolts(see table for
part of elec. assembled specifications
connection acc.
E 1-RAC
] N |
RAC  XKY i M - i |
controller _L . ! gn/yel cross section motorty[f[ ! |
N 1 dep. (see table / i
pd BEVERRbIN |
A2 é ! 2 assembled speC|f|cat|0n7) o ! I M i
N 8 ; L& 3~ .
oS = ot |
1 |R_; A 6 075..15mm’ A | o | | 075..1.5 mm? |
2 |( il 5 075..15mm? ',/ l . | | **EI\S |
1L 3 S I ‘I' — | | | 0,75..1,5 mm? |
" x16 | & | | ! imB .
‘ O | frameless spindle motor |

apmot010

Fig. 2.15: Connection via terminal box of 1MB frameless spindle motor to RAC

controller

200

Wire-end ferrule
in RAC2/RAC3

RAC
controller

1MB motor connection (terminal box) to RAC

(assembled power cable IKLese/IKFses)

‘ Tightening approx. 130 25 20
length
Cable | )
|E (numbering of strands Power plug connector Flange
slld as per INDRAMAT IN 172/ee connector
Plug terminal, standard) IN 192/ee
part of elec.
connection acc.
Eee-<DA
v
! e 10 |
| | v '
| 1§ !
2 M | |
X14 | I_C ] |
o —f——— gniyel _cross section motor type /~ o -
= 1 1 dep. (see table / T_S |
AL O i oo 1 C .
A2 é 2 assembled specifications) I C | |
: .
A3 O | v - - ! CI I! |
A_:_';_; A 6 075..15mm? r I + : | |
2 ( il 5 075..15mm? / I Ao l |
Pur e 71 |
L3 S ;! ST 1MB ,
X6 - | H | | frameless spindle motor |
= RPvoToT T

Fig. 2.16: 1MB frameless spindle motor connection to RAC controller via power
plug connector.
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2. Power Connections

2.1.3. Assembled
Data List

Types of power connections
motor-controller

direct

plugin

Figure 2.17: Four types of assembled power connections

The four types of power motor-controller connections are motor-type
dependent and have been summarized in a table.

Assembled
Specifications Table

(U
= S —
= | = — Ej
== 1=——— B O | = h
= oo I;I
2AD main spindle motor frameless spindle motor 1MB
....plugin testing points ....plugin testing points
....plug design ....plug design
....direct connection + ....direct connection +
intermediate terminal intermediate terminal
ZuordTab
Table listing assembled specifications for... Table listing assembled specifications for...

Figure 2.18: Allocation of main spindle motors in table

The tables list the available flexible and highly flexible assembled
cables and their significant components.
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Figure 2.19: Assembled specifications table for direct connection and
intermediate terminals on terminal strips for 2AD motors - Section 1.
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Figure 2.20: Assembled specifications table for direct connections and
intermediate terminals on terminal strips for 2AD motors - Section 2.
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Figure 2.21: Specifications table for assembled cables with plug connectors for

2AD motors - Section 1.
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Figure 2.22: Specifications for connection with plug design for 2AD motors-Section
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Figure 2.23: Table of assembled specifications for connections with plug testing

points in 2AD motors - Section 1.
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Figure 2.24: Table of assembled specifications for connections with plugin

testing points in 2AD motors - Section 2.

* DOK-GENERL-MAIN*EL*CON-PRJ1-EN-E1,44 - 07.97

(TN EIAMIAN



2. Power Connections

36

IVINVHANI “1daq uswdojanaq 19euod uonewloyul adA} uo sauinbui 104 “a|qereny (x

uoIIBUU0d 6n| EIIETS
S [ oo ey o amornansoa offp. Oy [T e

209V SIoqUiAS
( 9d)
"'V9-90TEIINT
a|qelene (vay vax) 8N @ (62 9d)
10U ZLTAAIZLT I 9N Jjog Aeis™ LOYNI/LOZNI 8 )10g Aers™ PLTAMIGLTINI sz “O9-HIVZAINT
a|qe|rene (val/ vax) AN C) (62 ©d)
lou ZLTAIZLTIN 9N oq Aers LOYNI/LOZNI 8 0 Aers™ FLTAMIGLTINI 514 “YP-HOYZANT
a|qelene (vaw va) 8N @ (62 9d)
10U ZLTAAIZLT I 9N 30q Aeis” LOYNI/LOZNI 8 J0g Aers™ PLTAMIGLTINI 14 “YP-40rZaNT
ajqe|ree (vaw/ vaxm) 8N @ (62 9d)
10U 9ETAMI/IET I W i0g Aeis SOPNI/SOZNI 9N Nog Aess™ SETIMI/SET I 0T “VP-A0rZanNT
a|qe|rene (vaw/ va) W P (62 9d)
10U 9ETAMI/QET I 9N i0q Aeis” SOPNI/SOZNI 9N 0q Aers SETAMI/SET I 0T “'Yr-d0rZaINT
( 9d)
“*Op-A00Z9NT
s|qelrene (val/ vam) 8N @ (62 9d)
lou ZLTIAIZLTIN OW 3i0g Aeis LOYNI/LOZNI 8 109 Aeis™ FLTAAIZ LTI 514 “"37-A00ZANT
a|qelene (vay/ vam) I @ (62 ©d)
10U ZLTIZLT I OW 3i0g Aeis LOYNI/LOZNI BN 0q Aeis PLTAMIPLTINI sz “'VP-409TANT
a|qe|rene (vawl/ vax) 8N @ (62 ©d)
10U 9ETAMI/IET I 9N i0q Aeys SOPNI/SOZNI 9N 0q Aers SETAMI/SET I 0T “VP-Q09TANT
a|e|rene (vai/ va) 8N @ (62 9d)
10U 9ETAMI/9ET I 9N og Aeis™ SOPNI/SOZNI 9N 110q Aes™ SETAMI/SET I 0T “'YP-d09TAINT
( 9d)
“'gr-309TAINT
W_Hﬂm WUHE 104 WH@Em 104 W_H%Hm
X3} AlyBiy/xaly "Xal} AlyBIy/xal} 13]|0u02 "xal} AlUbIy/ xaly Jo10W [wwlv
J3]]011u02 8y} Uo lojow ay) uo ayl uo a|qed ayl uo uonoss
sdu1s [euIWIS) UO S[eulwIa)] SUONYBUU0D uoI198UU0D 103lIp 10} | SS0.ID
aleIpawLIalul 10} S9|qed PajquIasSy 102.Ip 10} S3|qed pajguuasse Jo sluauodwo)d Sa|geod pajguassy | algqed

sjuiod Bunsay uibnd - suonoauuod Jamod gINT T uondas

Figure 2.25: Table of assembled specifications for direct connection and for

intermediate terminals on terminals strips in 1IMB motors - Section 1.
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Figure 2.26: Table of assembled specifications for direct connection and for

intermediate terminals on terminals strips in 1IMB motors - Section 2.
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Figure 2.27: Table listing information on assembled cables for direct connections

and for intermediate terminals on terminal strips in 1MB motors - Section 3.
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Figure 2.28: Table of specifications for assembled cables with plug design in

1MB motors - Section 1.
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Figure 2.29: Table of specs on assembled cables with plug design for IMB

motors - Section 2.
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Figure 2.30: Specifications table on assembled cables with plug design for IMB

motors - Section 3.
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Figure 2.31: Specifications table on assembled cables for connection with plugin

testing points in 1MB motors - Section 1.
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Figure 2.32: Specifications table on assembled cables for connection with plugin

testing points in 1MB motors - Section 2.
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Figure 2.33: Table of assembled specifications for connections using plug

testing points in 1MB motors - Section 3.
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2. Power Connections

2.1.4. Cable Specifications

Cable Type [Cable cross| Cable Construction Diameter Bending Radius | Weight
Section in mm in mm in kg/m
in mm?2 fixed flexible

IN 203 4 4x4,0 + 2x(2x1,5)StC mm? 185+1,0 120 | 270 0,570

IN 204 4x6,0 + 2x(2x1,5)StC mm? 18,0+1,0 120 | 300 0,670

IN 205 10 4x10,0 + 2x(2x1,5)StC mm?| 26,0+1,0 200 | 380 1,100

IN 206 16 4x16,0 + 2x(2x1,5)StC mm?| 26,0+1,0 220 | 390 1,330

IN 207 25 4x25,0 + 2x(2x1,5)StC mm?| 28,5+1,0 240 | 430 1,700

IN 267 35 4x35,0 + 2x(2x1,5)StC mm?| 32,0+ 1,0 150 | 250 2,170

IN 403 4 4x4,0 + (2x0,75)StC + 155+1,0 95 | 160 0,373
(2x1,0)StC mm?

IN 404 6 4x6,0 + (2x0,75)StC + 18,0+ 1,0 105 | 175 0,500
(2x1,0)StC mm?

IN 405 10 4x10,0 + (2x0,75)StC + 21,5+1,0 130 | 220 0,740
(2x1,0)StC mm?

IN 406 16 4x16,0 + 2x(2x1,0)StC mm?| 25,0+ 1,0 150 | 250 1,100

IN 407 25 4x25,0 + (2x0,75)StC mm? | 26,0+ 1,0 140 | 200 0,500

Figure 2.34: Cable specifications for power connections
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2. Power Connections

2.2. Power connections of the The power connections between the RAC main spindle controller and
RAC three-phase mains the three-phase mains are arranged in ...

Section 2.2.1: Three-phase mains requirements for direct connection
of RAC controllers to
—grounded three-phase mains, and,

—ungrounded three-phase mains.

Section 2.2.2: Connecting diagrams for
—grounded three-phase mains, and,

—ungrounded three-phase mains.

Section 2.2.3: Tabulated specifications of connecting components,
such as,

—required connection cross sections,

—fuses for cable protection,

— power transformers, if needed,

— surge protector type designations, if needed,

—design of connections on the controller.

Types The power connections of the RAC controller three-phase mains are
generally internal control cabinet cables which are, for the sake of
expediency, constructed with single strands. Motor connection
cables from INDRAMAT can, however, also be used.
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2. Power Connections

2.2.1. Three-Phase Mains
Requirements

Permissible mains voltage Dependent upon the ,AC supply voltage” option, the following mains
voltages are permissible for RAC controllers:

Type key field no. 5, Voltage permitted
»Rated connection voltage" for|. at X14/L1,L2,L3
..RAC2.2 .RAC 4.1 .RAC 3.1

380 / 3xXAC 400V, -15%/+10%, 50..60 Hz

3XAC 400V, -15%/+15%, 50 Hz

460 460 / 3xAC 460V, -10%/+10%, 60 Hz
/ 460 3XAC 380 ... 460V/ +10%, 50..60 H
Type key field no. 11, Voltage permitted
»Rated connection voltage at X14/L,N

for control electronics.”
Only in RAC 3.1

220 AC 220V, £10%, 50..60 Hz, 200VA

Figure 2.35: Permissible mains voltage for RAC controllers.

Periodic voltages Voltage at the RAC should not be permitted to periodically exceed
1000 V (peak value) between the outer wire (terminal L1, L2, L3) and
the housing!

Non-periodic overvoltage Non-periodic overvoltages between the outer wire and housing are

tolerable for RAC controllers, if these are in accordance with VDE
0160 (see Fig. 2.36)!
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Figure 2.36: Non-periodic overvoltages as per VDE 0160.
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2. Power Connections

The peak value of the rated voltage equals U = 460V* square root
of 2=650V. Maximum tolerable, non-periodic voltage peak equals
1500 V for T<1.3 ms.

Grounded Three-Phase Mains RAC controllers can be directly connected to Wye-point and three-
phase mains grounded on the outer wire. Should the mains voltage
not agree with the RAC rated connection voltage, then an
autotransformer is needed to equalize the voltage (see Figure 2.37)!

Ungrounded Three-Phase Mains Ungrounded three-phase mains run increased danger of unsafe
overvoltages occurring between the outer wire and the housing. RAC
controllers can only be operated on these mains

—if the drive is connected via an isolating transformer, or,

—if surge arresters safeguard the facility.

Connection via an The RAC controller is most protected against damage from overvoltage

Isolating Transformer when itis connected via an isolating transformer. The drive operates
with the greatest possible safety. The use of anisolating transformer
is recommended in that case where an ungrounded three-phase
mains also requires voltage to be matched to the permissible connec-
tion voltage of the unit (see Figure 2.38).

Surge Arresters as Safeguards RAC controllers may only then be operated with ungrounded three-
phase mains if the facility is secured with a surge arrester. An
autotransformer can be used in the event that voltage must be
matched to the permissible rated connection voltage of the unit.

The recommended surge arrester safeguards upto aleakage current
of I2t=750A%?s. For thermal reasons, greater leakage currents evoke
a response from the signal contact of the surge arrester.

The signal contact expediently triggers the separation of the machine
from the mains (see Figure 2.39). Should this not be possible, then
the signal contact is switched into the control system of the mains
contactor of the RAC (see Figure 2.40).

The operational safety of the drives is greater if an isolating trans-
former is used, than if a surge arrester is used. The initial expense
with larger loads is, however, significantly smaller. The surge arrest-
ers are destroyed after one use and must be exchanged!
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2. Power Connections

2.2.2. Connection Plans

Grounded Three-Phase Mains

TT-Mains

Permissible voltages see Sec. 2.2.1, "Three-Phase Mains Requirements"

| i
Fl [} [} [} | Fl [} [} [} i :_ ______ .: ZOOVA
Does not apply if - 1220V +10%
voltage matching not | | [ _:50...60Hz
needed! | |
| |
Di t
For information on connection | | T al?;'? ?g
cross sections, rated fuse ) | | E g AC 220 V!
currents and transformers (if | | |l W
needed), see Sec. 2.2.3, "List of oo
Connecting Components | | ﬂ 2
Specifications". | | S| o
I T T
1O 0 OO | x4jO- O~ -O-O- O~ O i
Y02 s @ | i L e BdLr N :
!_ RAC2, RAC4 | | RAC3 |

APRAC001

Figure 2.37: Connecting RAC2, RAC3 and RAC4 to a grounded three-phase mains.

Ungrounded Three-Phase Mains

IT-Mains
Permissible voltages see Sec. 2.2.1, "Three-Phase Mains Requirements"

1 1
P .
e e e I LI
g IR11R 11—k ]I
:— ______ 1:ZOOVA
! 1220V £10%
Ungrounded A I O I I O '50...60Hz
Three-Phase | | 1°7° '\‘
Mains A R R B | |
| | Does not
| Y| o[ apply to
For information on connection | | E E AC 220 V!
cross sections, rated fuse ! | w ©
currents and transformers (if | 1 “' N
needed), see Sec. 2.2.3, "List of | | 0 ﬁ
Connecting Components | | S| ©
Specifications". R N N e
M [ | B

OO0 OO | OO OO -O- O
i L N

APRAC002

Figure 2.38: Connecting RAC2, RAC3 and RAC4 to an ungrounded three-phase
mains using an isolating transformer.

An earth leakage circuit breaker (FI) should not be built into
the RAC controllers!
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2. Power Connections

Machine
master switch

IT-Mains

Remote control | '-

For information on connection

Sec. 2.2.3, "List of Connecting
Components Specifications".

F2-

cross sections, rated fuse currents
and transformers (if needed), see

Does not apply if
voltage matching not
needed!

Permissible voltage see Sec. 2.2.1, "Three-Phase Mains Requirements"”

Control cabinet -

earth potential.

(] [ []

O .
(1 2 5ol
i X14 |
.L RAC2, RACA|

OO O
|L|_1 L2
X14

0,75...2,5mm?2

[ 1200vA

e 1220V +10%
150...60Hz

Does not

apply to
AC 220 V!

APRACO003

Figure 2.39: Connecting RAC2, RAC3 and RAC4 to ungrounded three-phase
mains, actuation of surge arrester triggers mains separation.
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Does not apply if
. voltage matching not
IT-Mains needed!

Permissible voltage, see Sec. 2.2.1, "Three-Phase Mains Requirements".

_———t e o

For information on connection
cross sections, rated fuse currents
and transformers (if needed), see
Sec. 2.2.3, "List of Connecting F1 F1 N M
Components Specifications". : - 1200VA o
" :220V +10%
| N _,50...60Hz
[ ] ] [ ] \
[N [N [N
E3iir o0 | Does not
L [ U apply to
|
e , ~ o |AC 220 V!
I ! c E
T N N
o 2
-t -rTr "1 e e _'l O o
| = .
1 N i
5-0-0-0-00 ! -O- O !
Control cabinet - |
earth potential |
RAC3 J
APRAC004
Response from F2

triggers break.
Control
T~ T~—

| Relay Relay

Figure 2.40: Connecting RAC2, RAC3 and RAC4 to ungrounded three-phase
mains, actuation of surge arrester triggers release of mains contactor in the
RAC. _

For thermal reasons, the surge arresters disconnect at [>t=750A%s
(30s at 5A) once they are actuated (leakage current). They are then
no longer functional and must be exchanged!

An earth leakage circuit breaker (FI) must not be built into the
RAC controller!
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2. Power Connections

2.2.3. Connecting Compo-
nents Data List

Connection cross section, The dimensions of the mains fuse and the mains connection cable
type of fuse are dependent upon the rated output of the main spindle motor
operated on the RAC controller.

If the rated output of the main spindle motor is fully utilized during a
processing cycle, then the following values are achieved:

Main spindle P kated | pains RAC Fuse Cable cross
motor in KW in A F1, Type |section in mmj

2AD132B-...-DS 10 19

1MB200E-4B-... 11 21 3xNH25g| 4

1MB240F-4B-... 11 26

2AD132C-..-CS 15 29

1MB240H-4B-... 15 29

1MB241H-6D-... 16 30 3xNH35g| 6

1MB200D-4D-... 19 36

1MB310B-6B-... 19 36

1MB200H-4B-... | 19,5 37

1MB312B-4A-... 20 38

2AD132D-...-AS 22 42 3xNH50g| 10

1MB310D-6B-... 25 48

1MB312C-4A-... 25 48

2AD160B-...-BS 30 57 3xNH63g| 16

1MB310F-6B-... 35 66

2AD160C-...-BS 37 70 3xNM80gl| 25

1MB375B-6B-... 40 76

2AD180C-...-BS 52 99 | 3xNH100g! 35

1MB375B-6B-... 55 105

2AD180D-...-BS 63 120 | 3xNH125g| 50

2AD200C-...-AS 79 150 | 3xNH160g| 2x25

2AD225C-...-AS 93 176 | 3xNH200g| 2x35

Figure 2.41: Mains connection specifications with rated service of main spindle
motors, or frameless spindle motors (valid for 3 x AC 380 V ... 3 X AC 460 V).

Appropriate circuit breakers can be used instead of NH-fuses!
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2. Power Connections

Sizing the Autotransformer

Should the rated power of the main spindle motor not be completely
utilized during the duty cycle, including acceleration and braking, then
the RAC mains connection can be engineered lower. The minimum
values for the connecting components must, however, be adhered to!
Wiring and overload problems could occcur (with load peak current),
if these minimum values are not achieved!

Controller Type Min. Fuse Min. conductor Cross
F1, Type Section in mm?
RAC3.1-100-... 3xNH25¢l 4
RAC3.1-150-... 3xNH35gl 6
RAC2.2-200-... 3xNH50gl! 10
RAC2.2-250-... 3xNH63gl 16
RAC4.1-300-... 3xNH80gl 25
RACA4.1-400-... 3xNH25¢l 25

Figure 2.42: Minimum values of the connecting components

I =1,9*P *AIkW

MainsRAC Cont.Motor

P = continuous output (kw) actually

Cont.Motor

required of the motor

(Formula applies to 3 x AC 380 V ... 3 x AC 460 V).

Using the load capacity table in Fig. 1.7, the calculated mains current,
ImamsRAC, is allocated to a cable cross section. The selected cross
section and its corresponding fuse must not fall short of the minimum

values listed in Figure 2.42!

The output, S__. ., of a possibly needed autotransformer, corre-
sponds to the rated output, or the actually required continuous output
of the main spindle motor. The inductive components of the relative
short-circuit voltage, U, , must be smaller than 4%

S =/3*U *|

Mains X14/L1-L2 "MainsRAC
U = Voltage at the RAC mains connection terminals
(most favorable value: 3 x AC 400 V)
(see formula above)

X14/L1-L2

IMainsRAC

u,=U../U *100%

KX KX1" ~ Ratedl
U,,, = Prim.short-circuit voltage in V, inductive component
U.....= Rated voltage of the transformer in V, primary

INDmmLAAl » DOK-GENERL-MAIN*EL*CON-PRJ1-EN-E1,44 « 07.97 53



2. Power Connections

Sizing the Isolating Transformer  The output, S, .ne Of @n isolating transformer, if needed, also de-
pends upon the rated output, or the actual continuous output required
of the main spindle motor.

The stray inductance of anisolating transformer is significantly higher
thanthat of an autotransformer. Depending upon the type of RAC, the
minimum transformer output of the isolating transformer must, as a
result, achieve the minimum value! The inductive component of the
relative short-circuit voltage, U, , must be smaller than 4%!

Controller Type Minimum Output SMains (kVA)
RAC3.1-100-... 25
RAC3.1-150-... 40
RAC2.2-200-... 50
RAC2.2-250-... 65
RAC4.1-300-... 80
RACA4.1-400-... 100

Figure 2.43: Minimum transformer output if the RAC controller is connected via i
an isolating transformer.

The already stated formulae are used to calculate the mains current,

| ainsracy @Nd the mains connection output, S _ ., of the main spindle

motor:

| =1,9*P

mainsRAC

*AIlKW

cont.Motor

Ponimoo— CONtiNUOuUs output (kw) actually
demanded of motor

(Formula valid for 3 x AC 380 V... 3 x AC 460 V.)

Smains = \/3*UX14/L1—L2*ImainsRAC
Us.u., = Voltage at mains connection terminals
of RAC (most favorable value: 3 x AC 400 V)

| ainsrac (S€€ @bove formula)
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2. Power Connections

Overvoltage Protectors

Controller Lay-Out

Controller Type Fuse F3 Surge arrester
Type F2, Type
RAC3.1-100-... ---
RAC3.1-150-... --- VM 500 FM
RAC2.2-200-... ---
RAC2.2-250-... 3x100Ag! (Manufactured
RAC4.1-300-... 3x100Ag| by DEHN)
RAC4.1-400-... 3x100Agl!
;igl%rg 2.44: Specifications for surge arresters in an ungrounded three-phase
on the mains cable on the controller

)
—=3

Multi-core cable end for
line-up terminals (RAC2/RAC3)

Compression cable shoes for
screws M12 (RAC4)

Netzanl

Figure 2.45: Mains connection cable for RAC controllers.
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3. Feedback and CNC Connections

3. Feedback and
CNC Connections

Signal exchange with the CNC control takes place via the CNC
connections; feedback of position or speed of the motor shaft and the
spindle to the main spindle controller via the feedback connections.

The Section on feedback and CNC connections is broken down into

Section 3.1: Division of the types of connections
— direct connection

— connection with link terminal

— connection with plug design

— connection with plugin testing points

Section 3.2: Connection diagrams for the direct connection of

— CNC control and controller

—feedback and controller for all standard interfaces and optional
interfaces

Section 3.3: Specifications table of the assembled cables for

—direct connection and connections using link terminals

— connection with plug design

— connection with plugin testing points

Section 3.4: Specifications table for cables, such as,
—type designation

— conductor cross sections and cable construction

— cable diameter

—inflection radii, and,

—length-related weight
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3. Feedback and CNC Connections

3.1. Types of feedback and There are four types of assembled feedback and CNC connections.
CNC connections

Types of Feedback and CNC

Connection

with plugin
testing points

with plug
design

with intermediate terminal
on terminal strip

Figure 3.1: Four types of assembled feedback and CNC connections

Direct connection This type of connection is characterized by the lowest number of
imperfections in comparison to other connection types.

on the controller Cable feedback side

1%

CNC side

(| %

Symbols:
Plug connector Plug connector -
(plug) ! (plug) ) I\ Wall
for feedback connection, for feedback connection, Il breakthrough
straight type elbow type

D-sub- Multi-core
plug connector cable end

XXkab01

Figure 3.2: Assembled cables for direct connections (also see figure 3.22).
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3. Feedback and CNC Connections

Connection with
Intermediate Terminals

This type of connection permits an easy diagnosis of the signal
exchange to the CNC control at the intermediate terminal points.

Intermediate terminals in feedback connections with incremental
encoder are notto be recommended because of increased sensitivity
to interference! Intermediate terminals are not permitted with high-
resolution motor and spindle feedback!

on the controller cable terminal strip cable feedback side

Q0
e=—— |5
(93}
QO

—==23

_— .
4% CNC side
Q0
Q0
4%}
(93} [— £
Q0
()%
=
00—
Symbols:
Pllug connector Plug connector Dosub _
%@ ggrufg)edback connection, W ggrufgedback connection, plhsngc;Jnnector %ﬂ c"gﬂ:g'gﬂ&i H“ brea\(\{ﬁ:'ough
straight type elbow type
XXkab02

Connection with plug design

Figure 3.3: Assembled cables for intermediate terminals on the terminal strip
(also see Figure 3.22).

The control cabinet can be finished entirely independent of the
machine with this type of connection. The melding of machine and
control cabinet is quick and simple.

In addition, damaged cables on the outside of the control cabinet can
be quickly and safely exchanged.

on the controller

cable Plug design cable feedback side

=

:%

CNC side

Symbols:

Plug connector
lu

%M(p 9)

straight type

for feedback connection,

Plug connector

ﬁﬂ (plug)

for feedback connection,
elbow type

D-sub- \w‘i
plug connector |

Wall
breakthrough

Multi-core

il
il
cable ends

i

=

XXkab03

Figure 3.4: Assembled cables for plug design (also see Figure 3.23).
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3. Feedback and CNC Connections

Connection with This type of connection is advantageous with larger facilities as it is
plugin testing point possible to quickly and safely exchange a damaged section.

The mounting of assembled cables of this type of connection is
particularly simple and quick.

on the controller cable Plugin testing point cable feedback side

i =
WMDD——%

CNC side

=

IR

Symbols:

Plug connector Plug connector

(plug) ) (plug) )
for feedback connection, for feedback connection,
straight type elbow type

Plug connector
D-sub- %j Multi-core m@ (coupling)

for feedback
plug connector cable end connection

XXkab04

Figure 3.5: Assembled cable with plugin testing points (also see Figure 3.24)
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3. Feedback and CNC Connections

3.2. Connecting plans for Only the connection plans for the direct connection of feedback and

direct connections CNC connections are depicted. They do, however, apply to all other
types of connections. The respective testing points do not alter the
allocation of the connections for feedback or CNC control and main
spindle controller.

The connection plans are to be used to develop the plant connection
diagrams. The plant connection diagrams of the machine manufac-
turer are to be used when wiring the plant!

Standard interfaces Main spindle controllers are always equipped with motor feedback

and optional interfaces connection (X3, standard) and control input, signal and analogue
outputs (X2, standard). The controllers can optionally be equipped
with additional feedback and CNC interfaces.

The optional interfaces are listed in the type designations of the
controller to be mounted. The type key is listed in the documentation
about main spindle controllers - ,Project Planning Notes*.
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3. Feedback and CNC Connections

3.2.1. Motor feedback,
high-resolution

61
. :—’ assembled cable IKS 032
b
*, [
plug connector (9 way)
IN 309 |
< 52 >
assembled cable IKS 315/..
& X =
< cable IN 209 % &
ﬁ\'l“goclo””ecmr (9 way) (Color coded as per l—
INDRAMAT standards)
D-Sub-plug connector (15 way)
lIN 290
p— ' s
| [N - pk 0,25 mm2 - M2 o
, i S i f =)
|4||E!:i 'l gr 0,25 mm2 :i =||11 Oref
' 2 N1 ! / ,25 mm | IS re
| Frpt T
! 3 | S I : | - gn 0,25 mm?2 : | i !|)13 B
I RN
i a Ly br 0,25 mm?2 a4 Brer
! ! !r i : : _T : : I |iJ
! !5 R - bl 0,25 mm2 L |\7 A
| | .J I I : ,’ | : ! IIJ
. . | | I
| 6 L | vio 0,25 mm? L | i 15 Aref
: - ) t T t =
il ii |1 ! : il
\ . Lo [ .
! |
| +9—- Pﬁ:—¢ | et
| . [ [ .
: 17 ||) i : - br _1mm2 L |_!')12 +5Vint
. |I H (. ! [ i |7
| ' [ / bl H
o |ls ) I P i wh 1 mm?2 Pl ILlO ovint
= 7 | - - _||’
Motor feedback : =
~ high-resolution | i Controller
(insulated sensor attachmenty; e -
SBDSUB7

Figure 3.6: Connection plan for high-resolution motor feedback (standard)

The high-resolution motor feedback cable must not be fed
over a terminal strip due to sensitivity to interference!
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3. Feedback and CNC Connections

feedback cable.
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3. Feedback and CNC Connections

3.2.2. Motor feedback, incre-
mental encoder

52
Assembled cable IKS 331/..
] K
%) ~
Cable IN 209 &
:T\Ilugocionnector (12 way) (color coded as per I 1
INDRAMAT standards) 1
D-sub-plug connector (15 way)
IN 290
. - I‘)@ ''''''''' _
T=ils L5 -, 1d 025mm2 - [d¥s o
TNy S
a oo I bk 0,25 mm?2 P s 44 0
I ) ™ —7 ™ i J
. ! ! | Lo o ! ! !
lg 1L ! _ gr 0,25mm2 o ilks B
i | |’ ! [ / [ i i |’
| | ' —
TR pk 0,25 mm?2 L ti1 B
| J [ E— T | J
' ! ! | 1 1 . ! i
s [ L ; ' - br 0,25 mm2 R AN
| | r ! [ / [ i i |J
6 N | / gn 0,25 mm2 L : .6 A
I J —7 J
SRS L !|
NI SN
9 P19
+—— @ Q—'——)—J_
vl :) | I : : I ! ! | =
|12| |) I D = br 1mm?2 D | _|312 + 5Vint
Ty / S
10 -) | |\ : ,I wh 1 mmZ2 '\ : i _!')10 oVint
_ [ - - I ’
Motor feedback | L hll
| |

SBDSU1

Figure 3.8: Connection plan for incremental encoder motor feedback (motor type

key field ,motor feedback = 1°).
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3. Feedback and CNC Connections

3.2.3. Spindle Feedback,
high-resolution

61
7ﬁ‘e

*, I

Plug connector (12 way)
IN 351

__________ )

. 52 .
Assembled cable IKS 327/..
& i
< Cable IN 209
Plug connector (12 way) (color coded as per
IN'301 \ INDRAMAT standards)
N 5 \
51 - - rd 025mm2 S
! ' i1 ) Lo | &
. I 1o | 1o . I | _
- P bk 0,25 mm2 I P
r ! [ - [ i ﬁ_ |
sl g o2smm? L i Jls B
I4 I [ ) T —\
i HEE / bt I I | _
N / pk 0,25 mm2 - | 211 B
r : [ =1 [ I \: '
I R
Noso0 — br 0,25 mmZ2 L] J 5 A
I4 I [ /' [ 4 \I |
I . [ , [ I ! .
Sl ; gn 0,25 mm2 oo ale A
|J H o ! 1o I N
. I [ [ . I |
! . [ [ I i
: I | 1o H I 9 1
. | ® I d-_ =
| I o : | | i | -
N - br 1mm2 L1l 12 +svint
| r \ T-
[+ ] !i
) | I wh 1 mmZ2 P+ 1110 oVint
i_-_-_i | :J | \~, T \~' ! \ll—
Spindle feedback | =" = |
incremental encoder| . Controller
(insulated sensor attachmen S —— —

SBDSU3

Figure 3.9: Connection plan for high-resolution main spindle position encoder as
spindle feedback (controller with ,additional encoder input = P*“ option).

The cable to the high-resolution spindle feedback must not
be fed over a terminal strip because of sensitivity to
interference!
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3. Feedback and CNC Connections
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Figure 3.10: HGV1 connection plan switched into the high-resolution main

spindle position encoder cable.
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3. Feedback and CNC Connections

3.2.4. Spindle Feedback,
incremental encoder

61

*, [

Plug connector (12 way)

__________ )

IN 351
. 52
Assembled cable IKS 327/..
N K
Pl @connector 12 wa Cable IN 209
INu3?01 (12 way) (color coded as per
\ INDRAMAT standards)
. v v
5 I A - rd 0,25 mm2 A H Jl 3 0
1 ' 7o T | oy IS
. I [ ) (- H Il _
' | L 0 bk 0,25 mm2 I R
27 A — T \I
3 | L - gr 0,25 mm2 . 1.0'8 B
7 | ;! , C ‘||
1 i J—
I‘I :: L pk 0,25 mmZ2 ! j !;'1 B
[0 R
'>| | - br 0,25 mmZ2 I s A
SR R
S gn 0,25 mm2 Ly A6 A
|J : ry ! [ I \.l
" I I "
| L ] !i
I | | . 9
H | | ‘—I—{ -—J?_
N [ /. br 1mm LI I C . 12 + SVint
4 I " / [ A
I . [ I [ I !i
! N wh 1 mm?2 ' dlio ovint
S I A
Spindle feedback | = i
incremental encoder| ' Controller
(insulated sensor attachmen g —

SBDSU3

Figure 3.11: Connection plan for incremental encoder in the capacity of spindle
feedback (controller with ,additional encoder input = P* option).
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3. Feedback and CNC Connections

3.2.5. Lead Spindle Feedback

¥ =

~
<

i

Plug connector (12 way)

IN 351

« 92 »
Assembled cable IKS 331/..
T
%) A
Cable IN 209 o
:T\Ilugoionnector (12 way) (color coded as per l——=1y
INDRAMAT standards) 1
D-sub plug connector (15 way)
IN 290
[ “X5a T
. \ l l 2
i L5 - - rd 0,25mm?2 - l' 3
! H 7 I ’ | .
IRy IR Ty
- 14 !L Lot bk 0,25 mm2 Pl a4 0
| ST T o
| PR I L - gr 0,25 mm2 L ||\8 B
| [ I [ ' L | = S
| N I , g o
H I | | "
! '1 | I) | : . _/I pk 0,25 mm : . | :.31 B
| !5 \I L - br 0,25 mm2 L ill\S A
LT T
| 6yl 1 gn 0,25 mm2 L.+ QN6 A
i i 1 r i ; | _ 1 ; | I i J
i A R b
| I9 | ) ! : ol H IJ|9 1
' l H ! I - : ?*__—[—.rl d
! ;12! L - br 1mm2 ] _!ng + 5Vint
| | | 4 (. ! (. N
' IS R
| l10.1 Lo I wh 1 mm2 o 1L10  ovint
=T =Y
Lead spindle feedbaclJ = = |
incremental encoder| . Controller ~

SBDSU2

Figure 3.12: Connection plan for incremental encoder in the capacity of lead
spindle feedback (controller with ,additional encoder input = Y* option).

Controllers with the ,additional encoder input = Y* are
equipped with interfaces X5a and X5. This is necessary
because spindle synchronization requires, in addition to
position information about the lead spindle, a direct position
measuring system (spindle feedback) at the spindle to be
synchronized as well!
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3. Feedback and CNC Connections

3.2.6. Control input, signal
and analogue outputs,

Bb-contact
<200
Assembled cable IKS 610/..
\
Y
Cable IN 271
(color coded as per § &
INDRAMAT standards)
)
D-sub-plug connector (37 way)
IN203 _
| x2
gr _ 0,5mm2 (o | é‘\ /1 OVext
| .
Voltage level input wh 0,25 mm2 . : i (+2 OVint
" | |
a6y bn i ! 3 AS (KDA/TDA only)
yelblck " | gla READY
yel " ! | (Ls N = CMD
24V gnlbk " Lo i ;16  N<MIN
+18V rd " '} : /.7  INPOS
bl " w |1 28 90w LOAD
5V p— rd " ] E\ 9 TEMPWARN
| T . el
0 (low) Thign Y bk S (el0 LT
vio " L i (dmll  SPEED CHANGE 1
arlpk " L ' Ci 12 SPEED CHANGE 2
biird  » o (=13 LOADLIMIT
— -
I T
Voltage level output : : ] (957
+36V (seebelow) 1 | cLl7 L
wh/ye 0,25 mm?2 ! i c\_18 24V int
2 i I
124V gn 0,5 mm - G 19 24V ext
8y ye/bn 0,25 mm?2 L I ¢ 20  Analogue output M
whigr L I (=21 Analogue output N
" | 1
Y gr/bn : Y ! G 22  0OVint
oy wh/pk " | : i C‘ 23  E-STOP (RAC only)
0 (low) 1 (high) pkibn v L L 24 RF
whibl  » L | (=25 RUN
bn/bl ! | (26 POS1
whipk L | w27 POS?2
Voltage level for 24 Vex bn/rd ¢ L : (i 28  MD-RED
U whibk " || i 29 OSCILLATE
BV ———— bnbk - L | (=30 PAR1
arfgn " - | (3L PAR?2
yellgr _ » L % (=32 LMIT1
18V gn/rd " L { (33 LIMIT2
pkign " L (34 LIMIT4
yelpk " - | (\ 35 SPEED1
| . gn/bl " L | c}_36 SPEED 2
Voltage supply yellbl = 1 | i (=37 EXTPOS
from the control ‘\ _/ ;_\” %1; EIZ'?:ITDA
'r Ei Bb Bb-contact
! ¢ Bb — | 24V, 1A
-. 2 way plug terminal L
i in KDA/TDA, /V e -
@2\ found in Es--DA SBDSUBL
- | 10 way plug terminal
=t in RA(¥ (also see Fig. 3.18),
Q02222222 2| found in E1-RA

Figure 3.13: Connection plan for control input, signal and analogue outputs, Bb-
contact (standard).
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3. Feedback and CNC Connections

The control and signal outputs are DC-decoupled from the controller.
The control must supply the outputs with *24V/0 V. Should this not
be possible, then connect terminal 1 with 2 and 18 with 19!

Ground the shield only on one end of the cable. If possible,
at voltage source.

Do notdirectly connect a contactor coil via the relay contact
Bb, as the high intermittent currents caused by frequent
switching could overload the relay contact and cause it to
fail.

3.2.7. Speed set-point,
analogue +/- 10V

70
-
% ‘ Assembled cable IKS 045/..
A

Cable IN 233 ~
(color coded as § b
per INDRAMAT standards)

————
A
 —
1

D-sub-plug connector (9 way)

Voltage level
analogue inputs

+15V

IN 287
| xa o
_ wh 0,22 mm?2 -\ - /1 E1l
/ L) I
/ ! : [ ”
// bn 0,22 mm?2 L I Cumm 2 E2
- I 4 I \I\
. gn 0,22 mm2 Ll Cim5  E3
// I : : | Il
: vel 0,22 mm?2 1 o - ~L6 E4
- . I \I‘
(see belowl>LJ!<_4__l_
i ComB 15V
| CLLl
-5V "'” Controller
S —— —

SBDSUB6

*) Internal shielding can be dropped if INDRAMAT cables are not used!

Figure 3.14: Connection plan for analogue speed set-point
(,Speed set-point=A" option)

Inputs E1/E2 and E3/E4 for the analogue set-point are designed as
differential inputs.

Ground the shield only on one end of the set-point cable. If
possible, at voltage source!
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3. Feedback and CNC Connections

3.2.8. Speed set-point, digital,
16 bit parallel

‘.200 .‘

Assembled cable IKS 612

=

A
Cable 20x0,25
(color coded as per I
INDRAMAT standards) a
I |
1
D-sub-plug connector (25 way)
IN 291
[ X4
\
wh 025 mm2 () /1 Bit1
T A Sl
bn L (2 B2
gn L1 | 3 B3
yel I | G4 Bit4
ar P! P ~l5  Bit5
] T \.-7
Voltage level pk " L I (o 6 Bit 6
-
+36'V bl " L | (‘ 7 Bit 7
rd " — | (.8 Bit8
124V bk " - | amd B9
sy vio L ' (=10 Bit10
wh/bn L I (=1l Bitll
Y wh/gn _— | (12 Bit12
whiyel 1 | 13 Bit13
0 (low) 1 (high) whigr ! : (3_14 Bit 14
whipk ] (=15 Bit15
whbl | Lis patavaup
| I | ‘
| I
wh/rd ! 1 (; 18 — -15 Vint (max. 150 mA)
whibk o ; (m 19+~ +15 Vint (max. 150 mA)
I ! X
I I ' '
bnign  * ! [ | (l\ 21  OVext
bn/yel » P | (i 22  OVext
I T T '
0
(seebelow) 1 ¢ i 25 4
! \
v L.” Controller
L SBDSUB3

Figure 3.15: Connection plan for digital speed set-points

(-Speed set-point=D" option)

The inputs for the digital speed set-point (bit 1 ... bit 15, DATA VALID)
are DC-decoupled from the controller. Terminal 21 should be con-
nected to the OV potential of the control! The inputs are then set with
the +24V potential of the control! If the control does not supply *24V/
0, then connect terminal 18 with 21 and set the inputs via terminal 19!

Current consumption approx. 15mA per input!

voltage source!

Ground shield only at one end of the cable. If possible, at
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3. Feedback and CNC Connections

3.2.9. SERCOS Interface

Location of plug connector strip X4

|
! /Receiver diode
Fiber optic cable |
from the control or |
additional controllers §Z‘S [> _
P —®»—— Electrical output

IC1

Fib " bl Transmitter Driver
Iber optic cable diode control
to the control

or additional '
kZF —<&—— Electrical input
T
|
|
|
|
|
|

controllers

<
«

@ LED (red)
@ LED (green)

APSerc

Figure 3.16: SERCOS interface connection plan (,speed set-point=L" option)

Additional fiber optic cable For specifications on assembled fiber optic cables, attenuation calcu-
specifications lations, for specifications on constructing custom cables see doc. no.
209.0090-4101, ,LWL Handling; description of application®.
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3. Feedback and CNC Connections

3.2.10. Position set-point,
digital, 16 bit parallel

200 ‘
Assembled cable IKS 614 =
- & In KDA/TDA
Cable 20x0,25 @ @
T a7 =T J
D-sub-plug connector (25 way)
200 !IN 295
Assembled cable IKS 612 !
A
Cable 20x0,25
(color coding as per N
INDRAMAT standards) o INRAC
!— X6 KDA/TDA
v | /X13RAC
wh 0,25 mm2 (0 [ J/1  Bit1
T I\ .
bn " by 1.2  Bit2
gn " n ' > 3 Bit3
f \$
ye " | (I 4  Bit4
Voltage level gr " : : ! G 5 Bit 5
+36'V pk b i .6  Bit6
bl ! P o7 Bit7
rd i | > 8 Bits
+24V — C :
i e e
vio — | |
ey wh/bn " ! X 11 Bitll
whign L I > 10 Bit12
ov [l f (|_ R
0 (low) 1 (high) whlye L | (=13 Bit13
wh/gr L ! G 14 Bit14
wh/rs " ! i 15 Bit15
wh/bl L ' >\ 16 DATAVALID
T \&
: | I I!
whirt v © ' 1 2l 18 —=-15 Vint (max. 150 mA)
. G
wh/sw ! 1 oL 19 < +15 Vint (max. 150 mA)
T \S
L
bn/gn " X I (o 21 0V ext
bniye " — | Al 22 ovext
R
seebelow) 1 o i om25 =
[ :
S | Controller
i_ SBDSUB2

Figure 3.17: Connection plan for digital position set-point
(,additional interface=D* option)

Ground shield only at one end of cable. If possible, at voltage
source!
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3. Feedback and CNC Connections

The digital position set-point inputs (bit 1 ... bit 15, DATA VALID) are
DC-decoupled from the controller. Terminal 21 should be connected
to the OV potential of the control! The inputs are set with the +24V
potential of the control! If the control does not supply +24V/0 V, then
connect terminal 18 with 21 and the inputs via terminal 19! Current
consumption is approx. 15 mA per input!

Ground shield only at end of cable. If possible, at voltage

source!
3.2.11. Serial interface
RS 232C
Assembled cable IKS 015 A
Cable IN 234 — &
% | Q@ @l | In KDA/TDA
é T TaT =T J
— | D-sub-plug connector (25 way)
D-sub-plug connector (25 way) ; !IN 296
IN 291 ' Assembled cable IKS 016 :
Y
E Cable IN 234 :
' - ! i
5 as per In RAC
——— ' INDRAMAT standards) — vy
I | N |
1
D_Sub_plug connector (25 Way) D-Sub-p|uq connector (25 Way)
IN 291 IN 292
]. [ X6 KDA/TDA
| | /X1I3RAC
ot M{a
=)—t oo = 1
TxD 5 i wh 0,25 mm?2 o I,ﬂ\*)! _'32 - XD
RxD 3.1 : bn 0,25 mm2 <! RxD
IJ I [T 1 IJ
RTS 4.3 | gn 0,25 mm2 L Y RTS
4 ' h—ry
cTs 511 |ye 0,25 mm2 R CcTS
A K T 4
DSR 6o Lt | il
GND 7.3 : | gr 0,50 mm2 ) | mn? GND
!IJ I \ _ H . !J
H ||| RS 232C
DTR —20—,|)—|— |
. |||
Programming equipment, i
PC, or something similar’ | conwoller
*) Internal shielding can be dropped if INDRAMAT cables are not used! SepsuEs

Figure 3.18: Connection plans for serial interfaces (,additional interface=S*
option)

INDmmLAAl » DOK-GENERL-MAIN*EL*CON-PRJ1-EN-E1,44 « 07.97 73



3. Feedback and CNC Connections

3.2.12. Incremental encoder
output

Assembled cable IKS 620

————— I

70

=

Line IN 209

Assembled cable IKS 618

§® ° \ 4

) ol -

D-sub
1IN 328

lug connector (15 wa

=

A

Voltage level outputs

+5V
+1,8V
+0,5V
——t— 0V
0 (low) | 1 (high)
Voltage level
for +5V supply
U
+5,25 V
+5V
+4,75V
— oV

Cable IN 209

(color coded

as per

INDRAMAT standards)

———————— 7
1

D-sub plug connector (15 way)

— o In TDA/KDA

IN 289

[ X6 KDA/TDA
| X13 RAC
v y !
gr 0,25 mm2 - ( \I r?l 8 B
I 0 p—
pk " / | | | (I 1 B
rd " - - : : i (; 3 0
blck - / i Cemd O
bn " T o P2l s A
I T \ —
an " / | | P A
- | | I \I
I I
eebeom) | | i do +
wh 1mm2 Lo ' .l 10 ov
| ] I il
I I
bn 1mm2 L | fL12 +5V
. U
! |_.Ji
X17

(This is not available as an /

@3

assembled cable!) I

Reference switch

\

\T/

|®C

L@( l
Plug terminal 3 way, / "l

@@@| mat. no.: 220 856

Controller

SBDSUB5

Figure 3.19: Connection plan for incremental encoder output and reference

switch signal (,additional interface=I" option)

Outputs AA, BB and OO are DC-decoupled from the controller. The
CNC control must supply them with +5V/0.

source!

Ground shield only at end of cable. If possible, at voltage

TN DA™MA
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3. Feedback and CNC Connections

3.2.13. Control of the mains
contactor integrated into the
RAC controller

Mains contactor — OFF

Mains contactor — ON

vov0222222

Plug terminal, contained in elec.

connecting accessories E1-RAC

| I[ /%45 RAC Controlle
! r@_c‘_ 10
| il +24V, 1A
i i Oim 2 for ext. use
| 1
! Mains contactor monitoring I@C'— 8
|

! (open = set up possible) I !; 7 F\S
! |®c|!- (Mains contactor K1 opener)
| |
i i | 6
| T Q= (max. 24V, 1A
| Ready | I | Bb intermittent and
i i@(l_ ) continuous)

O |

|
s tox=-*

|| , OFF

.a'_

1

|
- oc=—=

|\, on

N

L APRACKON _

Figure 3.20: Connection plan for control of the mains contactor integrated into

the RAC controller.

The controller-internal mains contactor should not be used
to regularly shutdown the drives! It should only be activated
with standing drive and controller enabler shut off!

fail.

Do notdirectly connect a contactor coil via the relay contact
Bb, as the high intermittent currents caused by frequent
switching could overload the relay contact and cause it to
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3. Feedback and CNC Connections

3.3. Assembled Cable Specifi- Specifications of the assembled cables for the four types of connec-
cations tions is dependent upon the functional options of the main spindle
controller and are summarized in tables.

N

with
plug design

Types of feedback and
CNC connections

with plugin
testing points

With intermediate terminals
at the terminal strip

Figure 3.21: Four types of assembled feedback and CNC connections

The tables indicate both the assembled cable and its construction.

Table Summarizing
Assembled Specifications

....plugin testing points

....plug design

....direct connection and
intermediate terminal

ZuTAB

Assembled specifications for...

Figure 3.22: Summary of assembled specifications for feedback and CNC
connections

The tables summarize the available assembled feedback and CNC
cables and their significant components.
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3. Feedback and CNC Connections
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3. Feedback and CNC Connections

TiqeNe
0cv NI YTv NI 8T¥ NI 286 OMI
S02I8S
o o el o l_
renbip .utod-1as
a|ge|rene jou 219 SHMI s[euiwsa) dn-aul| G2'0 X 02 T6¢C NI ZT9 SMI X a paads,
pIay Aoy
adA
elge|reAe Jou ET9 SMI sfeulwa} dn-au| 602 NI L8Z NI S0 Sl moﬁ% L
104 = =
suondo [euonouny 1oy sadepaIU|
dn- -
d|ge|rene jou S[euiwia) dn-aul| TLZ NI €6¢ NI 0T9 SMI i sindino anBojeue pue
=1 = reubis ‘andur jouod
N —— = . =
ipauiwad jou 60€ NI 602 NI 062 NI 2e0 SHI
B ¥ &, =
i X uoI28UUOD XIeqpas) I0J0N
ipenuwiad jou TO¥ NI 60¢ NI 06¢ NI STE SMI
M= = =
S8oBJBU| plepuels
OND 10 19]|0JJU0d OND Io 19]|0JJU0d
Jeqpaa4 9yl u Jeqpo94 o|ge 92y u
oeqp yiruo Xoeqp 198D yruo LONIBUL0D
duis jeulwial uo 108.1p 10} 19]1013u09 3|pulds urew

S[eulwa) arelpaLLIsIUI 10) 8|0eD Pa|qUIaSSY

uoN28UU09 108.1p 1o} uBisap 8|qed

9|0ed pajquiassy

9] UO sadeliaiu|

[euILWIa) YUl pUB UoI93aUU0d 103lIp -

SUOI123UU0D DND puR Yoegpas

Figure 3.23: Assembled specifications for direct connection and intermediate
terminals at terminal strip allocated to the interfaces on the main spindle

controller.
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3. Feedback and CNC Connections
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Figure 3.23: Assembled specifications for direct connection and intermediate
terminals at terminal strip allocated to the interfaces on the main spindle

controller.
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3. Feedback and CNC Connections

162 NI ¥€Z NI («
= i
f ¢
162 NI vEZ NI (x vTENI| VZENI | YEZNI | 262 NI/O6Z NI vIENE | G 1 G ,Sa0eBII
— — [euonippe,,
E = (OVd/VLy) s piel
‘ G Eﬂg 1 M ETX/9X Aoy adAL
- 9|ge|leAe Jou - - 9|ge|leAe Jou - |1‘a
Juiod-18s paads,
- 9|ge|leAe Jou - - 9|ge|leAe Jou - X Tav piay Asy
adAL
saoepiaiul suondo jeuonouny
R R R B sindjno anbojeue pue
a|ge|ieAe Jou a|qe|jreae jou X Jeubis ‘indul o1uoD
60€ NI 60Z NI (« («
TOY NI 602 NI (+
60€ NI 602 NI ZrE NI
TOY NI 602 NI ZVENI | ¥TE NI | ¥OE NI 602 NI 062 NI 12 SHl ¥TE NI zee Sl
% : %H__HE m _HD DH_ X U01198UU09 XJBeqpas) 1010\
sadeIdIUI prepurls
J3[j013u02 J13]]011U02
apIs yoeqpas a|qes adA Bn|d a|qes ay) uo apIS Yorqpaa) ay) uo

uBisep Bnid 1o} a1monuis a|qe)d

uBisap 6nid 1o}
S9|(ed pajquIassy

Saoe}Ia1ul J3]|0JU0D
a|pulds ure

adA1 Bn|d - suonosuuod HND pue Moegpas-

80

Figure 3.24: Table summarizing assembled specifications for connections using a
plugin testing points allocated to the interfaces on the main spindle controller.
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Figure 3.24: Table summarizing assembled specifications for connections using a
plugin testing points allocated to the interfaces on the main spindle controller.
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Figure 3.25: Table of assembled specifications for plug connections allocated to

the interfaces on the main spindle controller.

82

* DOK-GENERL-MAIN*EL*CON-PRJ1-EN-E1,44 - 07.97

(TN EIAMIAN



3. Feedback and CNC Connections
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Figure 3.25: Table of assembled specifications for plug connections allocated to

the interfaces on the main spindle controller.
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3. Feedback and CNC Connections

3.4. Cable Specifications List

The cable specifications used in the assembled cables are summa-

rized below in table form. All necessary specifications and measure-
ments are listed.

Cable typ Cable Construction Diameter Bending radius in mm  Weight in
in mm _ _ kg/m
Fixed Flexible
routing routing
IN 209 (2x1,0+4x2x0,25)C 8,8 +0,3 40 90 0,102
IN 233 (2x2x0,25)C 8,3+0,3 80 125 0,102
IN 234 2x(2x0,22)C+2x0,5 7,0 £0,3 45 70 0,070
IN 271 34x0,25+2x0,5 11,0+1,0 60 125 0,195
20 x 0,25 (20x0,25)C 9,1+0,4 137 182 0,153

Figure 3.26: Table of cable specifications for feedback and CNC connections.
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4. Installation Guidelines

4. Installation Guide-
lines

Cable routing guidelines

There must be a clearance of at least 100 mm between the power
connections and the feedback or CNC connections if the cables are
routed parallel. Otherwise, it is necessary to separate the cable
conduit with metal (see Fig. 4.1)

Synthetic cable conduit Metal cable conduit

OO I
p( OO

2-4mm

OO

Q0
OO

Kab_Kan

Wiring

Feedback units

Figure 4.1: Routing the cables together in the cable conduit.

The guidelines outlined in the connection plans on power, feedback
and CNC connections with reference to the twisting of conductors and
the shielding of bunched conductors must be followed in order to
achieve interference-free operation!

The shielding should be connected as outlined in the connection
plans. This avoids mass potential loops!

Feedback units which the main spindle controller evaluates must be
mounted and electrically insulated at the machine or motor.

Do not route the feedback cables in the vicinity of high-frequency
equipment, the magnetic fields of transformers, chokes, motors and
other magnetic consumers, as well as high-voltage cables , as
otherwise interference could be coupled in!
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4. Installation Guidelines

Power plug connectors The dimensioning of the contact distances and leakage paths of the
power plug connectors is based on the degree of contamination as
outlined in DIN VDE 0160.

Machine housing Control cabinet wall

Degree of contamination | Immediate environmental conditions

V1 Conductive contamination cannot occur during operation of the
drive because IP 65 type of protection is a given.
V2 Conductive contamination cannot occur during operation of the

drive (IP65). Non-conductive contamination, or light condensation
of short duration can occur during installation or exchange of
drive components.

V3 Conductive contamination can occur because contact parts are
exposed and can be wetted by condensation.

Figure 4.2: Degree of contamination in acc. with DIN VDE 0160.

If wetting from coolants or lubricants is to be expected when
installing a drive or exchanging drive components, then seal
the open plug side of power connections with protective
caps.

Only join power plug connectors if plug side is dry!

Detach and join power plug connectors only when no power
is present!

If a power plug connector is used to connect 1MB frameless
motors, then do not spill coolant onto the backside of the
flanged socket on either the spindle or machine housing!
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4. Installation Guidelines

Installing Cables

Category of Protection
for the Cable

General Controller
Installation Guidelines

Modular Drive System Installa-
tion Guidelines

RAC Installation Guidelines

Measures Against Sources of
Interference from Inside the
Control Cabinet

The plug connectors of the power cable and the feedback connec-
tions must be firmly screwed into place when the drive is operating!

Category IP65 protects assembled INRAMAT cables when they are
firmly screwed in and attached. This does not, however, apply to the
open side of control cabinet and housing breakthroughs as well as d-
sub plug connectors!

— Do not detach the AS programming module when unit is still under
power. The knurling screw must be firmly affixed during operation!

— The d-sub plug connectors must be firmly screwed into place!

— Twist the motor power cable strands!

— The transparent panes on the safety guards on the front side of the
unit must be firmly affixed during operation!

— Ground the motor on the controller and ground the controller directly
on the supply module!

— Plug the control voltage bus end plug (supply module accessories)
into the last controller on the drive configuration!

— Adhere to maximum tightening torque of the stay bolts, otherwise
there is the risk of tearing!

—Plug in heatsink fan cable, if present.

— The power connection safety guards on the front of the RAC4 must
be closed when the unit is switched on and during operation!

—Ground the motor on the controller and ground the controller
housing to the main incoming earth terminal!

If contacts or semi-conductors are used in connection with electronic
equipment and components to switch such inductive loads as chokes,
contactors and relays, then these must be appropriately cleared of
interference. If direct current is used, then this is achieved by the
arrangement of freewheeling diodes, and if alternating current is
used, thenthisis achieved with the arrangement of commercial safety
RC suppressor components situated directly at the inductivity. Do not
use varistors as protective circuits!

Only that suppression component situated directly at the inductivity
serves the purpose. Otherwise aninterference level is radiated which
is too high. This influences both the function of the drive and the
electronics. Other interference sources, such as high-frequency
equipment (anodized components, and similar) must be placed and
wired outside of the control cabinet.
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5. Delivery, Identification, Storage

5. Delivery, Identifica-
tion,
Storage

Assembled Cables

Plug accessories

Assembled cables are rolled up and loosely packed in with the
delivery. They do have alabel (cable marker), which bears the order
designation and the length of the assembled cable.

INDRAMAT - Cable

TSKabel

Figure 5.1: Label (cable marker) on INDRAMAT assembled cables.

The plug accessory sets contain the plug connector (D-sub) for the
optional interfaces of the controller. They are packed in plastic bags
and bear a packaging slip (see Figure 5.3).

The plug accessory sets are delivered in a sealed carton together
with single plug connectors and the controller-specific connections.

Note: The plug accessory sets are not necessarily needed (see Fig.
1.2)!

Designation: Se-eee

KDA/TDA 1

RAC 2

Controller type

Type key field for the controller:

Speed set-point:
analog +/- 10V

digital (16 Bit parallel)
SERCOS interface

—r O >

Additional encoder input:

Without add. encoder input

With add. encoder input for spindle feedb. or 2nd motor feedb.
With add. encoder input and synchronous input

(AS *5 and speed set-point = A) Y

T O

Additional encoder input:

Without add. encoder input

Position set-point, digital (16 bit parallel)
Serial interface (RS 232C)

Incremental encoder output

—noOo

Figure 5.2: Designations of the plug accessory sets
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5. Delivery, Identification, Storage

Packaging slip

Page 1 Page 2
IINDIRIAM No. Designation Mat. No.
82 - API 1 D-SUB-plug 15 way, pins 220623
X3
3 Housing, 15 way 221661
Additional plug accessories X3, X5, X13
RAC.'.-I..—.I.—Apl-I.
No. Designation Mat. No.
1 D_SUB_plug 37 way, bushing 221652 2 D-SUB-pIUg 15 way, bushing 223008
0\ °S 08860 3600 06 60600 | X2 0| %0000 [O x5' xl3
1 housing 37 way 221659
X2
Page 3 Page 4
No. Designation Mat. No. No. Designation Mat. No.
1 D-SUB-plugr 9 way, bushing 222740
o) OOOOOOOOO 0 X 4
1 Housing, 9 way 222154
X4
1 Plug terminal 3 way 220856
1 2 3 Xl?
E(E(E
10 screw 221657
vz ]
Ei?;?:szzf’fsl'gs Acc. pack. slip S2-API
Mat. No. BPZ: 253227 £:No.:109-0743-4248-00

Figure 5.3: An example of the plug accessories set packaging slip.
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5. Delivery, Identification, Storage

Individual plug connectors Individual cables are rolled up and loosely packed in with the delivery.
and cables The sequential order number is always printed on them.

Single plug connectors are packed into plastic bags. The bags have
a label which indicate order number, appearance and dimensions of
the mounted plug connector.

Plug connector: IN401 Power plug: IN217/06
INDRAMAT Part No.: 228 351

INDRAMAT Part No.: 230 647

bushing
" b _en
]ﬂ P, 50 PG36 <X
) '
- 52 ol
- 100 >
View"X"

INVERP

Figure 5.4: Packing single plug connectors (example)

Single plug connectors are packed into a sealed carton along with
plug accessories sets and the controller-specific connections.

Controller-specific connections The controller-specific connections are also packed in plastic bags
and labelled with the respective order number. Eee-¢ for KDA/TDA
controllers (depending upon the arrangement within the drive pack-
age), E1-RAC for RAC controllers.

Further information about the controller-specific connections can be
found inthe document on the respective controller - ,Project Planning
Notes".

Note: The controller-specific connections are always required!

Storage Assembled cables, plug accessory sets, the controller-specific con-
nections, individual plug connectors and cables should be stored dry
and dust-free. Permissible storage temperature range equals -30 to
+85 degrees C.
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6. Customizing Specifications

6. Customizing Specifi-
cations

Request construction
documentation
from INDRAMAT

Order the
individual parts
and tools needed

@ Constructing the cable

@ Testing the cable

Test guidelines

Working
guidelines

diagrams
with
parts list

Construction

K

Soldering
(tools)

R

R

(tools)

Crimping

'S

casing

Attaching
pins, or
bushings into
the insulator

(tools)

v

High-voltage
test

v

Run-thr

test

ough

v

Insulation
test

v

( A functioning cable without INDRAMAT guarantee>

Figure 6.1: Customizing a power cable
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6. Customizing Specifications

Customizing a

motor power cable
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Figure 6.2: Screw and reduction specifications for motor power connections via

terminal boxes.

Allocation of motor type to the PG thread of the respective terminal

box is listed in the table outlining assembled specifications in Section

2.1.3.
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6. Customizing Specifications
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Figure 6.3: Specifications for bolts and reduction for motor power connections

via power plug connectors.

Itis only possible to solder the power plug connectors — independent

of cable core cross sections — in types IN172/25, IN 210/25 and

IN217/25!
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7. Index

7. Index Symbole
1MB connected to RAC 28
1MB to KDA/TDA 27
2AD 100 with KDA/TDA 21
2AD 100 and 2AD 101 connections 20
2AD 132 CONNECTED TO KDA/TDA 23
2AD 132 connected to KDA/TDA 25
2AD to KDA/TDA 27
2S 100 WITH KDA/TDA 22

A

Ambient temperatures 13
Analogue outputs 68

AS programming module 87
Autotransformer 48

B
Bending radius 45

C

Cable conduit 85

Cable construction 91

Category of Protection for the Cable 87

CNC Connections 56

Conductive contamination 86

Conductor cross sections, sized 13
Connecting an RAC to a three-phase mains 49
Connecting components 53

Connecting RAC with overvoltage surge arresters 50
Connection 2AD 132 with KDA/TDA 21
Connection 2AD 180 26

Connection of 1IMB to KDA/TDA 27
Connection of 2AD 100 to KDA/TDA 20
Connection plans for feedback and CNC 60
Connection plans, motor-controller 19
Connection with intermediate terminals, feedback/C 58
Connection with plug design 58

Connection with plugin testing point 59
Contamination, degree of 86

Control circuits RAC 75

Control input 68

Control voltage bus end plug 87
Controller-specific connections 12

Crimping 91

Customizing specification 91

D

Diameter 45

Direct connections, feedback and CNC 57
Drive configuration 87

Drive shutdown 75
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7. Index

E

Earth leakage circuit breaker 49
Environmental conditions 86
Equalizing the voltage 48

F

Feedback and CNC Connections 11, 56
Feedback and CNC connections 76
Feedback connections 56

Flanged socket 86

Freewheeling diodes 87

Fuse type 52

G
Grounded Three-Phase Mains 48

H

Heatsink fan cable 87
High-resolution motor feedback 61
High-voltage test 91

Holding Brake 19

Holding brake 9

I

IKS015/IKS016 73

IKS045 69

IKS314 64, 66

IKS610 68

IKS612 70

IKS614 72

IKS618/IKS620 74

IN 203 45

IN 204 45

IN 205 45

IN 206 45

IN 207 45

IN 209 84

IN 233 84

IN 234 84

IN 267 45

IN271 84

IN 403 45

IN 404 45

IN 405 45

IN 406 45

IN 407 45

Incremental encoder output 74
Individual plug connectors 11, 90
Installation guidelines 85
Insulation test 91

Insulator casing 91
Interference sources inside the control cabinet 87
Interference-free operation 85
Isolating transformer 48
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7. Index

K
KDA/TDA elec. conn. 8

L

Lead Spindle Feedback 67

Line 10

Line construction 45

Line lengths 14

Line routing 85

Line specifications for feedback and CNC connectio 45
Load capacity table 13

M

Mains connection line for RACs 55

Mains connection specifications 52

Mains voltage 47

Mass potential loops 85

Motor fan 19

Motor feedback, incremental encoder 63

Motor with blocking brake 19

Motor-controller connection with plug design 17
Motor-controller connection with plugin testing po 18
Motor-controller direct connection 16
Motor-controller power connections 15

N
Non-conductive contamination 86

@)

Operating temperature, cable 13
Outer wire 47

Overvoltages 47

P

Packaging slip 89

PG thread 92

Plug accessory sets 88

Plug connector 90

Position set-point, digital 72

Power cable with intermediate terminal at terminal 17
Power cable with plug design 17

Power cable with plugin testing points 18

Power cables for direct connections 16

Power connections of the RAC three-phase mains 46
Power motor-controller connections 29

Power plug 90

Power plug connectors 86

Processing cycle 53

Protective caps 86

Protective circuits 87

Protective motor switch 19

R
RAC elec. conn. 9
Rated connection voltag 47
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7. Index

Rated connection voltage for control electronics 47
RC suppressor components 87

Reduction 92, 93

Relative short-circuit voltage 53

Run-through test 91

S

Screws 92

SERCOS Interface 71

Serial interface 73

Shielding of bunched conductors 85
Sizing the Autotransformer 53

Sizing the Isolating Transformer 54
Soldering 91

Soldering of power plug connectors 93
Specifications of the power connection 10
Speed set-point, analog 69

Speed set-point, digital 70

spindle feedback 66

Storage 90

Storage temperature 90

Supply module 87

Surge arresters 48, 55

T
Table of power connections to the motor 29
Tables, feedback and CNC conn. 76
Terminal box 92

Three-Phase Mains 47

Tools 91

U
Ungrounded Three-Phase Mains 48

\
Varistors 87
Viewing panes 87

W

Weight 45

Wetting from coolants or lubricants 86

Wiring 85

Wye-point and outer wire grounded three-phase main 48
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8. Supplementary Documentation

Summary of supplementary documentation

Selection
(details, order)

\

AC Main spindle drive
with controlled 2AD main spindle mo-

Ot

Selection specifications

S ransinde | —Summary of the AC main drive system

2AD main

spindle motor | — POWeEr range

Doc. No.: 9.567.013.4

—Applications of the technical functions

of the AC main spindle drive
—Selection protocol and item order list
—Delivery program

RAC2
TDA1

RAC4

RAC3

controller KDA3 :|

|

( You have this document ) ’_l__|—_‘_—lf
motor | 225

Main spindle controller

Planning and Design
—Control cabinet plans
—AS programming module

Planning and Design
(construction, mounting, installing the machine)

<

—Delivery, storage and transport
—Mounting and installation guidelines

KDA 3.2, Doc. No. 209-0042-4110
TDA 1.1, Doc. No. 209-0042-4112
RAC 2, Doc. No. 209-0042-4115
RAC 3, Doc. No. 209-0042-4116
RAC 4, Doc. No. 209-0042-4113

| motor | 200
motor 1180

Electrical connections Main spindle motor
of the main spindle drive

Planning and Design

Planning and Design —Machine construction plans

—General guidelines on the —Delivery, storage and transport
electrical connections —Mounting and installation guidelines

—Circuit diagrams for feed-

back and CNC

connections 2AD 100, Doc. No. 9.567.009.4

—Circuit diagramss for the 2AD 101, Doc. No. 9.567.018.4
power connections of all 2AD 132, Doc. No. 9.567.010.4
main Spind|e drives 2AD 160, Doc. No. 9.567.011.4

Doc. No. 209-0042-4111 2AD 180, Doc. No. 9.567.012.4

2AD 200 - in preparation
2AD 225 - in preparation

motor 1160
motor
Asynchronous motor | 101 132
2AD100

, Operating, Diagnosing)

pplication of the main spindle drive

Commissioning

<A

AC main spindle drives

with controlled
asynchronous motors or
frameless spindle motors

AC main spindle drives with controlled asynchronous
motors or frameless spindle motors

Description of Application

—Commissioning the AC main spindle drives
—Operating the controller

— Controller function

—Diagnostics and fault elimination
—Summary of parameters and interfaces

Doc. No. 209-0041-4109

Figure 8.1: Summary of supplementary documentation
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8. Supplementary Documentation

AC Main spindle drive
with controlled frameless spindle motor 1MB

AC Main spindle drive
with controlled frame-
less spindle motor 1MB

1MB

Selection specifications

—Summary of the AC main drive system

—Power range

—Applications of the technical functions
of the AC main spiindle drive

—Selection protocol and items order list

—Delivery program

Doc. No. 9.567.012.4

AC main spindle drives with controlled
asynchronous motor 2AD and
changeover planetary gearboxes 2K

AC main spindle
drive with
changeover
gearboxess 2K

Selection specifications
—Summary of the

AC main drive system
—Power range
—Order guidelines

Doc. No. 9.567.022.4

Selection
(details, order)

<

—

bmeless

le motor
lameless

ameless [le motor | 375
metess flemoor 1310
Frametess [emor | 240

spindle motor | 200
1MB 160 :|

—

1MB
- Stator

1MB
- Rotor

Frameless spindle motor

Planning and Design

—Machine construction plans
—Integrating into the 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

Mounting guidelines
—Delivery, handling, transport
—Mounting

—Cooling guidelines

Stator, Doc. No. 9.600.063.4
Rotor, Doc. No. 9.600.062.4

Absolute

value
encoder
HGV 2AD

High-resolution| 1GS
main spindle

position encoder

Supplementary documentation

- high-resolution main spindle encoder
« application description
Doc. No. 9.552.247.4
* mounting guidelines
Doc. No. 9.600.060.4
- incremental encoder output IGS
Doc. No. 9.568.015.4
- high-resolution encoder junction HGV
Doc. No. 9.568.010.4
- absolute value encoder attachment for
2AD 132, 2AD 160, 2AD 180
Doc. No. 9.568.020.4

Planning and Design
(construction, mounting, installing the machine)

<

pplication of the main spindle drive
(Commissioning, Operating, Diagnosing)

<‘
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