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1. Introducing the System

Digital AC Drives

Digital AC drives with
with a DLC single-axis
positioning module

1. Introducing the System

Digital AC drives are microprocessor controlled, brushless, three-phase cur-
rent drives with high dynamics and precise servo drive features.

The entire scope of

e drive control,

e monitoring,

» parametrization and
» diagnosis

are performed digitally by a signal processor based on high-resolution mea-
surement of the rotor position across the full speed range.

By equipping the drive with the DLC 1.1 single-axis positioning module
means that the drives can be operated as digital intelligent single-axis posi-
tioning controllers.

keyboard

higher-level Digital intelligent drive controller digital
system with single-axis positioning module AC servo motor
PLC

max. 4 plug-in modules

Field |[ posic || |~
bus tioning || |
sysc,)t:em module || |
170 || pe ||
module | | X
<> B drive computer
-X
eg.,
DEA
] speed | 7o) M
X4 I o > control 3~
g KyH— >
| field oriented
|| + | > stator current 3
W <
| control < ~
user
program || | |
||
high-resolution
positioning interface |

Kv = loop gain factor
W = reference input variable

X = controlled variable

Xd = W-X

w =speed command value

Parameters

Diagnoses
Oper. data

FPpos

Fig 1.1: Digital AC servo drives and single-axis positioning modules DLC 1.1
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1. Introducing the System

The DLC 1.1 single-axis positioning module offers the following features:
» A user-oriented programming language.

e Easy input of up to 3,000 program blocks, e.g., position and speed ent-
ries, input queries, output settings and markers for control and motion
sequences.

e A current motion sequence can be monitored while the next program
block is simultaneously being executed.

e The drive can be matched to both the mechanical and electrical conditi-
ons of the machine by means of parameters.

* The input parameter blocks are monitored for errors and maintaining the
limit values of the system which have been entered.

e Itis possible to parametrize/program with, e.g., a CTA programming key-
pad, an IDA decade switch unit, a higher-ranking PC, an SOT pro-
gramming terminal or a higher-ranking PLC.

For more detailed information about single-axis positioning modules, see
doc. no. 109-0852-4102 ,DLC1-A, Single-Axis Positioning Module for Drive
Controllers, Programming Guidelines”.

1.1. Types of Digital Drives

Drive controllers for digital AC servo drives are available in the following hou-
sing designs:

* modular housing

e compact housing (protection categories IP10 and IP65)

Drive controllers for A drive package is made up of one supply unit and several drive controllers.

modular housing . . . . . :
This type of construction makes it possible to combine AC servo drives and
AC main spindle drives with various outputs to drive packages that receive
their power from a shared supply unit. Supply modules are available that can
be directly connected to three-phase mains of 3 x AC 380 to 460 V, 50 to 60
Hz. INDRAMAT makes the necessary documentation available.
Drive controllers for DKSO01.1 drive with DDCO1.1 drive with
compact hOUSIng protection category IP 10 protection category IP 65
f—— i
o .
o ee = U
0

sl
[esscsseces] = [eeecss]
[
W

=T
H

)
U FAgeréate

Fig 1.2: Drive controllers in compact housing

Drive controllers in compact housing combine a mains rectifier and a drive
controller in one unit.
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1. Introducing the System

Mounting directly to the INDRAMAT drive controllers with integral DLC single-axis positioning
forward feed unit moudle have been especially designed for the requirements of complex
finishing facilities, e.g., transfer systems.

The drive controllers with protection category IP 65 can be directly installed
to the forward forward feed unit. This means that motor power and feedback
cables which are long and conducted through the entire facility thus making
them susceptible to excessive faults are no longer needed.

The forward forward feed unit can be operated as a standalone unit. It can
also be tested independently of the machinery.

PZtransfer

Fig 1.3: Mounting directly to the forward forward feed unit
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2. Components of Digital AC Servo drives with a DLC Single-Axis Positioning

Components of digital
AC servo drives with
DDC 1.1 and DLC
single-axis positioning
module

Components of the
drive controller

Configured drive
controller

2. Components of Digital AC Servo drives
with a DLC Single-Axis Positioning
Module

Configured
DDC 1.1
drive

Configuration
rating plate

Software module

Plug-in module /

Power supply

Motor
power cable

Interface to
machine controller

AC servo
motor MDD

PZantrDDC

Fig 2.1: Digital AC drive with DDC drive controller

The implementation of drive controllers for the most varying of tasks means
that it must be possible to functionally adjust the respective drive controller.
This is achieved by equipping the basic unit with different auxiliary plug-in
cards and a matching software module. The thus equipped basic unit is
designated a "configured drive controller". This configured drive controller
together with a digital MDD AC servo motor creates a "system configura-

tion".

The configured DDC drive is supplied by INDRAMAT as a fully equipped

unit.

il aliaal] « DOK-CONTRL-DDC+MDD+DLC-ANW1-EN-E1,44 « 01.97
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2. Components of Digital AC Servo drives with a DLC Single-Axis Positioning

A configured drive controller is made up the following components:
 the basic unit

» a DLC single-axis positioning module

» the software module

« an optional auxiliary plug-in module

» the configuration rating plate

Drive controller, basic unit

Configuration

rating plate \

Software module DSM

2

/

é

DLC single-axis
positioning module

Auxiliary plug-

in module PZmodDDC

Fig 2.2: DDC1 configured drive controller
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2. Components of Digital AC Servo drives with a DLC Single-Axis Positioning

2.1. Basic Unit

The basic unit is made up of a DC bus rectifier, the bleeder resistor for taking
up the energy generated during braking and a mains section for the control
voltages. Plug-in modules are inserted into slots Ul through U5 to accomo-
date specific requirements.

DC bus
short circuit
Bleeder
Power supply
connection —C
A - — Motor
- I connection
B /:/— pc /|~ -
1 — V4
C | DC[
)I/—
K1 _C
_ —7’> Motor feedback
UP |«
" [ =88
< _
—\—) Bb1 ready to switch power on
FPAUflei

Fig 2.3: Block diagram of a DDC 1 basic unit

2.2. DLC 1.1 Single-Axis Positioning Module

The single-axis positioning module expands the drive controller to create a
standalone single-axis positioning controller. This controller can be program-
med with up to 3,000 program blocks. Each program block specifies one
motion sequence or a specific state of the inputs that require monitoring or
of the outputs that need to be set.

Looking onto front panel

Type

34-pin plug-in connector
female to connect a programming
and display unit, e.g., CTA

9 pin D-subminiature
plug-in connector male
to connect an
RS 232/RS 485
interface

FADLC

Fig 2.4: A front view of a DLC
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2. Components of Digital AC Servo drives with a DLC Single-Axis Positioning

2.3. Software Module

Parameters, stored in the software module, are implemented for matching
the drive controller to the motor and the mechanical system of the machine.

Barcode
Software version / Serial number

Z [ 21

|

T

5 s

LEREY

DSM 2.1
| DSM 2.1-C11-01RS | [ﬁ
Abbreviation

Type of software module PZDSM

Fig 2.5: A DSM 2. software module

Advantages when Operating software and drive parameters are stored on the DSM software
replacing equipment module. This means that in the event that a unit must be replaced it is not
necessary to re-tune the replacement. Simply remove the software module
from the faulty drive and install it on the new replacement unit. This configu-

res the drive for motor and machine.

Duplication  Software modules can be duplicated for additional identical machines or to
back up the parameters. This is done over a serial interface.

Standard software The drive-specific parameters determined by INDRAMAT are stored in the
module feedback of the MDD motors and are activated during commissioning as
needed.

The user-specific parameters are set on-site on the machine to the
machine-dependent values.

[@ It is the responsibility of the customer to document and manage the
user-specific parameter values.

Compatibility of  The latest engineering revision level (software module update) used for ope-
sotware modules  rating the drive will be shipped without a change in the order numbers, i.e.,
the type codes becoming necessary. New software modules are compatible

to those already shipped.
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2. Components of Digital AC Servo drives with a DLC Single-Axis Positioning

2.4. Auxiliary Plug-In Cards

The following plug-in cards have been summarized under the heading of
"Auxiliary Plug-In Cards".

Input/output interfaces  Type: DEA 4.1, DEA 5.1 and DEA 6.1

These plug-in modules each have 15 inputs and 16 outputs with which the
drive can exchange binary signals.

Different addresses are set on each card.

The DEA 4.1 has eight inputs and five outputs for functions such as E-stop
input, signalling of operating mode and fault messages. Still available are
seven inputs and eleven outputs.

Interbus S interface  Type: DBS 2.2

module
With the interbus S DBS 2.2 interface module, the drive is connected to an

interbus S data highway. The DBS 2.2 can only be used in conjunction with
the single-axis positioning module DLC 2.1. The operating modes target
position entry and local operations are possible. In local operations, it is pos-
sible to replace the physical I/O level with the interbus S interface module.

Type —;

~Type

O o]

ole===lo

[

DEA DEF DLC2.1 DBS2.2 FAzumod

Fig 2.6: Auxiliary plug-in cards

2.5. Configuration Rating Plate

The type designation is on the configuration rating plate:
 the configured drive controller

* the basic unit

» the software module in slot U5

 the plug-in modules in slots U1 through U4

With the use of this type designation, it is possible to determine which com-
ponents should be in which slots.

In the event of a problem, the information on the rating plate can be used to
quickly locate a replacement for the problem part or a new basic unit can be
quickly fitted. A replacement unit is obtained by inserting the specifically
required modules into the basic unit specified on the rating plate.

il aliaal] « DOK-CONTRL-DDC+MDD+DLC-ANW1-EN-E1,44 « 01.97 14



2. Components of Digital AC Servo drives with a DLC Single-Axis Positioning

[@ Only those configurations specified by INDRAMAT may be used.

The configuration rating plate lists those modules which can be
used with a specific drive. Prior to commissioning a drive, make
sure that the one specified on the rating plate is the one that is

actually in use in this case.

SYSTEMCONFIGURATION
iPe of configured » DDC 1.1-K050A-DL01-00
Basic unit type » DDC 1.1-KO50A-A
— || bLc 11
5| DEA4.1 -
Slot designation > g COVER Plug-in module type
—> E;J COVER
o — g DSM 2.1-C11-01.RS €— Software module type
Configuration
{3329 plate  ————|  TYS-DDC 1.1-W050A-DL01-00

COVER = cover, no plug-in module in slot

TSDDC

Fig 2.7: An example of a configuration rating plate

Example: DDC 01. 1-K 050 B-DAO01-00

1. Product name j_
DDC =DDC
2. Series
1 =1
3. Version
1 =1
4. Cooling
liquid =F
air =K

control enclosure outside air (external)

5. Rated current

50 A =050
100 A =100
150 A =150
200 A =200

6. Noise emission at motor

standard =A
(50 A ... 200 A rated current)
reduced =B

(only with 50 A rated current)

| 7. Configuration designation |

TLDDC

Fig 2.8: DDC drive type codes

izl » DOK-CONTRL-DDC+MDD+DLC-ANW1-EN-E1,44 « 01.97
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2. Components of Digital AC Servo drives with a DLC Single-Axis Positioning

2.6. Digital AC Servo Motors

Side A

feedback

[

FAMD112

Fig 2.9: An MDD motor

The digital MDD AC servo motors are available in the following feedback

versions:

» motors with digital servo feedback (DSF)
» motors with digital servo feedback and multiturn encoders (DSF+MTG)

Feedback data

Digital Feedback Sensor Principle:
optical probing of code disc

Position resolution achieved

256 x 213 = 2 097 152 increments/revolutions

System accuracy

+/- 0.5 angular minutes

Multiturn type

4 095.99 rotor revolutions

Available with

MDD 065 through MDD 115

Suitable applications

high demands made of control dynamics,
synchronous behavior, absolute accuracy

Fig 2.10: Feedback features
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2. Components of Digital AC Servo drives with a DLC Single-Axis Positioning

MDD motor type codes
P Example: MDD 112 B_l\iEL_S -

|1. Name J

| 2. Motor size

|o
I
1 ®

| 3. Motor length

|4. Housing type: I

| 5. Rated speed |

| 6. Balance class |

| 7. Side B shaft end |

8. Motor feedback

RSF
RSF + IDG
DSF
DSF + MTG

IEX®

| 9. Centering diameter I

| 10. QOutput shaft I

| 11. Power conn., mounting orientation I

12. Blocking brake
without blocking brake
with blocking brake 14.0 Nm
with blocking brake 40.0 Nm
with blocking brake 60.0 Nm

W N PO

TLMDD

Fig 2.11: Type codes for an MDD servo motor for decoding the feedback version and execut-
ing the holding brake

The respective motor documentation can offer supplementary data on this
subject.

Rating plate

INDRARI/AI PERMANENT MAGNET MOTOR
MDDO090C-N2L-110GB0/S016

Part No. 123456 | Build Week 44/91 | Com.No. 234567
S.No. __MDD090-123456

Natural Convection Furface cooled I.CLF |IP 65

MdN 10.4 Nm|MdN 16.0 Nm|n 2000 min-1
IdN 9.5 A |IdN 146 A |Km 1.10 Nm/A
m 50 kg
Brake 14.0 Nm DC 24V +-10% 0.75 A

Made in Germanyo

® INN 13.06 o

TSMDD

Fig 2.12: An MDD motor rating plate

Upon commissioning, check to make sure that the continuous torque of the
motor, as designated on the rating plate, is not exceeded.
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3. Mounting and Assembly

Directly to the forward
feed unit

Cooling

ISy

Safety distances

3. Mounting and Assembly

3.1. Mounting the drive

A DDC 1 drive has a protection category of IP 65 and can be directly moun-
ted to the forward feed unit.

The units must be mounted in such a way that the flow of the cooling air is
not prevented from either entering or exiting the machine.

The DDC 1.1 generally requires no maintenace. If it is operated in a
highly polluted environment and the blower mesh and heatsinks are
at risk of becoming excessively dirty (e.g., with foundry dust), then
regular controls are recommended. If the operation of either the
blower or the heatsink are already affected by severe dirt, then
these must be cleaned.

The bleeder resistor in the DDC heats up during operations. Any flammable
materials or parts that could be affected by this hot air stream (e.g., PVC
cable ducts) should maintain a minimum distance of 300 mm to the air out-
let.

\
(o))
a1

:

.65

’; air inl-e:t>

LTTANN
\\ [/

1/}

N ) air inlet
p— L
@
ﬁ .
heatsink
bleeder

air outlet 7 air outlet air outlet 8

(92}

| B N

4
rg = bending radius FPLufteinaus

Fig 3.1: DDC with air inlet and outlet and position of the bleeder resistor
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3. Mounting and Assembly

3.2. Power connections of the DDC

The power connectors of the DDC (X7), the motor power connector (X5) and
the interface to the machine control (X8) on the DDC must be IP 65 connec-
tors.

The motor feedback cable and the connections of the optional plug-in modu-
les are inserted into the DDC. These are fed through the cable leadthroughs
on the underside of the DDC. Make sure that these are properly installed so
that the IP65 protection category of the DDC is in not negatively affected.

Installation guidelines
for cable leadthrough

1. Release screw @© o

2. Open cover shroud @ @

3. Release knurled screw ®

4. Pull sheet-metal cover off@

5. Remove gasket (B

6. Place cable in the gasket &)

7. Following instructions in reverse order

8. Screw @ tightly into place until cable
leadthrough is totally sealed.

Otherwise, the protection category IP 65 cannot be guaranteed. EXDDC

Fig 3.2: Installing cable leadthroughs
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3. Mounting and Assembly

3.3. DDC -dimensional data

65 . 145
A 4 \ A
air air
—~ =) inlet inlet
e T T3 =0 <
:'/ N—r|
7 ks X &
2 \ 2 | !
A A A h =
\4 [ = &
‘ T
O fle ol o] ]
13 3
(o]
< 110 £
(0]
=
°
[0
<
% S ° a
5 = ||
3| g -
=1 E LR
o < [e] =
s =[5 = :
o 3 = 3 IS 3
Lo < <t o
L~ E £
o) @ = R
o 10 o o
© & ~
) N~
=
3]
Q
=
a
L\ \ - : \
|t A D ‘ I o
T S S = -
| _— _ ‘
D 7 9 o| in
3 >4 < N
° Interface to SIS | T Imngecr;‘]ziar(]:: to
g machine
© controller controller
Mains conn. S m
85
Motor power a8
27.5 165 connection g°
Y
Y A
2 |
~ o)
Y
Y
245 160 -
<« V.t >
< 220
- MBDDC

Fig 3.3: Dimensional data - DDC 1.1
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3. Mounting and Assembly

3.4. Frontal view - DDC 1

Fault
// reset
Slot for 7 key (S1)
softvare | @
module (U5) ]| Status
| |l — display,
e warning
L1+ and error
Configuration | —| signals (H1)
rating plate //// @
Basic unit :
rating plate RS-232
interface
connection
for VT-100
Sé?;:ﬁ;nd terminal
i h or PC (X2
interface (X2)
card (Ul)
Analogue
inputs and
outputs
(X3)
Motor
feedback
connection
(X4)
Additional slots
(U2, U3, U4)
@ -HH for auxiliary
plug-in
modules
Cable
leadthrough
Interface
YR to machine

=1

P@:q controller
A

Motor power Mains connection

connection
Blower connector FADDC

Fig 3.4: Frontal view - DDC 1
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3. Mounting and Assembly

3.5. Coupling the Feed Motor to the Machine

Radial and axial There must always be sufficient radial and axial compensation in relati-
compensation onship to all other machine parts.

Coupling with a A recirculating ball screw should preferrably be coupled via a toothed belt
toothed belt reduction gear with a mounted overhung toothed lock washer. The stable
front bearings of the INDRAMAT servo motor, in this case, help meet the
required prerequisites. This has proven itself to be a precise and reliable
mode of coupling in every day use. The reduction gear also offers greater

rigidity and dynamic stability to the feed axis.

Direct coupling If the feed motor is coupled directly onto the recirculating ball screw, then it
becomes necessary to use a torsionally stiff, but radially and axially com-
pensating coupling. The axial compensation must be able to pick up the
axial displacement which results from the expansion due to heat of motor
and recirculating ball screw or even from the axial motions of machine com-
ponents. Without sufficient axial compensation it is possible to damage the
axial bearing in the feed motor.

Gear coupling Only gears with straight teeth should be used to avoid axial forces on the
motor shaft and position shifting resulting from axial compensation. Arrange
the first pinion of the gear so that it can move in either direction (without
additional support bearing).

[@ Thermal deformtions affect side A of the motor. This means that the
A side of the motor shaft end can shift up to 0.6 mm with respect to

the motor housing. As aresult, there is a shifting of position

« of drive pinions with helical teeth mounted to the motor output
shaft but not axially fixed to the machine or

« of drive pinions with helical teeth axially fixed to the machine
with bevel gear pinions on which thermal stress can occur. The
latter can lead to damage on side B of the motor.
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4. Electrical Connections

4. Electrical Connections

INDRAMAT drive controllers with integral single-axis positioning module
DLC have been specifically designed to meet the extensive demands of
such machines and facilities as transfer facilities, sequential finishing
devices and so on.

The drives with protection category IP 65 can be directly installed on the for-
ward feed unit. This means that long interference susceptible connections
between the forward feed unit and the control enclosure have been reduced
to a minimum. The single-axis positioning module is integrated in the drive.
There is no need for a corresponding connection in the machine.

IKS 083

PZstatio

Fig 4.1: Examples of station connections - DDC
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4. Electrical Connections

One feature of both the single-axis positioning module and the drive is their
considerable insusceptibility to systems and circuitry interference. Some
guidelines must, nonetheless, be observed during installation to avoid, to
the greatest possible extent, the affects of interference.

Avoid coupling in
interference «

Signal lines must basically be grounded with shields.

With analog signals, the shield must generally be connected one-sided,
over the greatest possible surface area on the unit side of the chassis/
housing. With digital signals, it is advisable to lay the shield on both ends
of the cable over the greatest surface possible on the chassis/housing.
Signal and control leads must be routed at least 10 cm away from power
cables. Routing in separate cable ducts is the best solution.

Signal and control leads should only cross power cables at angle of 90°.
Such inductive loads as contactors, relays and magnetic valves should
only be operated with suitable overvoltage limitors.

Ground drives as per INDRAMAT guidelines.

Supplementary See ,Electromagnetic Compatibility (EMC) in AC Drives®, doc. no. 209-
documentation 0049-4305-01.
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4. Electrical Connections

4.1. Terminal diagram - DDC 1.1

Optional interface
module connection
per the relevant
terminal diagrams.

v X2 '
P "3.10_;5 |§ II |I II Il: | { _‘/E,g
CTs—|-‘—-r'>5— 18 o ﬂ ©
RS 232 RIS 704 e I% |Iw |Im Ilo |IE i“'< T i
. X
interface RXD I biTxD I%H IgN |2m ch)v IEm _(.I.__' o
OVM ' -.)—' I(E Ilccs Ilm Ilcu II I I
2 HTERIE IR
!-r"l:-x-s- Ié ||° ||° ||° ||§ | I 3
B 2 2
iﬁ* o O I I I I .-
dinalogue AK2 chuligy L N L L ] Bhy rrm—rm———- -
iagnostics I j o | 8k :
outputs :r*ﬁAKT |

:-2-§C-”_-_ n
Signal voltages 2 M
for measuring § TG 24V,

X

[}

¥ @

and test purposes —‘EC-— -15Vy g 3

2l o, = g

2 A S

i TV < ©° S

|20 HH :.: '.6 H %

on [l o g 0Q ks

Control 1183 n o (A =

of power! OFF :17%5 E 0O a

on 1167 @)
ZKS 'l5§' i © —
:14:-5 (@]
1133 I O o
o g 2l gE
eeder temperature o2
pre-warning —C | ~ § 5 I % g
Power feed —‘—C Jfe -
working {_,_C :l ub z|23 I ((}J)
3 .

Drive ready {
not assigned! { } frei
Acknowledge —-—C-
Power ON _|_C_ :l K1

Acknowledge
Power OFF {_1<::|
IN 478 /”

N - — — ———
T | XL —
o ! 3
: S — £2
3 . B =7
9] | B
< | I —0Q
X [ pa)
o | — =0
AN mW 4
i e

3xAC 220V
or
3xAC 230V

APDDC11

Fig 4.2: Terminal diagram - DDC 1
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4. Electrical Connections

4.2. Controlling the Mains Contactor
Application < If a synchronous motor, for example an MDD, is mounted to the DDC.

Features DC bus dynamic braking always bring synchronous motors to a standstill
regardless of whether the electronics of the drive are still functional or not.
The DC bus dynamic brake is only applied when there is a problem in the
drive.

In the case of an emergency stop (E-stop) or if the machine is shut off, then
the drives are braked in a regulated manner by the electronics of the
drive at maximum torque.

How it works Once the E-stop relay closes, then the auxiliary relays K3 and K4 switch the
mains contactor on. If there is an error in K3 or K4, then it is not possible to
switch it on.

When the E-stop relay opens, then K3 and K4 safely switch the mains con-
tact K1 off. At the same time, the machine control switches the drive enable
signal (RF input with analog interface, E-stop input of the DEA 4 if the sin-
gle-axis positioning module DLC is used). This brings about, drive-internally,
a command value to zero of the drive. The drive is brought to a controlled
stop.

A drive error signal from the Bb contact of the DDS, an error message from
the NC control (servo errar) or if the limit switch is overshot, then the mains
contactor is switched off and the DC bus dynamic brake applied.

The signal sequence as depicted below is the one recommended when
powering up a DDS drive controller.

Input Output
signal signal
DC bus 1 t
short circuit 0 I_ll
OFF 1 t1 ;
o ]
ON L '
0 :
1 :
0 | | | | [ UD contact
1 ! )
E-STOP 0 t3 t3 t3
1 t E
CLEAR o 3 [ta] [ta]
1 ] l_ automatic
0 —l_l ; ] op. mode
1 't ; i
STRT g Sl ¥l V5[l
t1>3s;t3>10ms; t4>=20ms;t5>0.3s SvDDC
Fig 4.3: Signal sequence diagram for powering up a DDC with DLC single-axis positioning
module
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4. Electrical Connections

DDC control  « with DC bus dynamic brake
« if E-Stop relay is used
PE — — - — —— . ———
3xac M _—
(50-60Hz) L2 — 4+
§
Q10

L —

X5 i :
. N
X8/ | +24v ~X1o
I—-D—

w\
X8/10 _ 1) 1 &
D ————

Motor
power
connection

sizx

safety doors

i}

ot

S4
-4

S1

Bridge if no DC bus 3xAC 230V
dynamic brake is X7 A B c
present (see DDC - i il
Proj. Plan. Manual) |
| |
\ A X8/15 DC 24V
- N v
| X8/7
| - _
| Bb ,_ — K1
|
X8/8
ZKS : 52 |
I I v
| I
'L L X8/16 -
e H
X817 X
Y I
OFF Sll—l-l K10 |
l2) X8/18 ZKs
KS} |—-< A(L1)
r :|'X8/19 Ka
ON < S5h I
12) :: X8/20
K4 K4
] |
I L |
min. 100 ms K3 [ 1kal__] K1
I C (L3)
| ready signal
I
- - - _
Bb = Ready to operate Control voltage
F1 = Power supply fuse
K1 = Mains contactor in DDC ]
K3 = Aux. relay for switching K1
K4 = Aux. relay for switching K1 K1
K10 = E-stop relay
Q10 = Master switch
S1 =E-stop
S2  =Axis end position
S4 = Power off S5k _\
S5 =Poweron
S11 = Safety door monitor closed
S12 = Safety door monitor
K10 ]|

E-stop relay

Py

Example: Depending upon the safety requirements at the machine,
additional monitoring and locking measures may need to be taken!

1) If the controller of the machine switches the E-stop input of the DLC off while the UD contact is open, then the message "Emergency Off"
is stored every time the power is switched off. During a program cycle, the machine controller can cancel the message "E-STOP" before the
program starts with the use of a CLEAR signal. Under some circumstances, it is possible to cancel error diagnoses. With a general
powering down, the E-Stop input of the DLC does not have to be switched off. During a general powering down, the machine controller can,
e.g., suppress the evaluation of the UD contact. The machine controller can, however, only start the program if the UD contact is closed.

2) If the machine does not require an E-Stop relay, then the ON and OFF buttons can be mounted directly on the DDC.

SSanstNETZ

Fig 4.4: Mains contactor control in the DDC with DC bus dynamic brake and safety door

monitor
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4. Electrical Connections

4.3. DLC 1.1 Single-Axis Positioning Module

Ready-made cable

IKS 745/...
x| =
Programming and Caad ] : :
display unit |%d& .o
e %
T :
| | |- -el s
1] N
. l-r! 2 :
|;§_1 -
iy s
L 5
___________ _ pad
| x31
| 1 )1 o:
A2k D2 R0 -
R A =
RS 232 7 ' RTS
B
e
7 | : | 4 | N4 /
RS 485 i | : 0 | 6*<6 +(Rx-TxD) / H:
! s : T Y -(R-TxD) |
L_ . ' Looking onto
= e - front panel
9-pin D-SUB connector IN 525
Part no. 259 759 APDLC

Fig 4.5: DLC 1.1 - terminal connecting plan
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4. Electrical Connections

Cross-linking drive controllers via the RS 485

[ Drive controllers |
|

Station 1 Station 2 ... Station 32
E - — [I= °
= g“ —_— = g‘“’

/IET
B3 EE]T sle
S||| H"
__© e | © |
LAY B AY j—"
| RS 485 I RS 485
DLC 1.1 DLC 1.1 DLC1.1
Ready-made cable Ready-made cable Ready-made cable
X31 IKB 0001 X31 IKB 0001 X31 IKB 0001
connector h
housing [ ] | shield [ ] [ ]
GND S . 5 4 5 ,li
| |
(RxT+ | 2 e 4 2 4 .I:
I |
(RX-Tx)- 6 L 6 i 8 P
N— E—
'\- - ks 3 ks
Station Station Station
No. 1 No. n No. 32
(6] l [ 106] T T 6] T
4 ICa 4
iCs s s
ALk j D-Sub 9 pin D-Sub 9 pin D-Sub 9 pin
External user terminal !
SOT "* only with DLC with
lastic front panel
. ,_p____p___.
,l 1 Schirm Note: ) _
a ’—| GND Matching resistor 300R - 470R
' LA B (Rx-Tx)+ P
| T [ :, | 12 Do not route data transmission cables parallel
—t T (Rx-TX)- to the power cables.
| | |
! |
RS485 . X1 x. PC
+24V o m—| +24V
oV »— =-—| 0V f
RS232 |
——T \
- P Rt
L L ___________.
|
L e e e e e e e e = o APRS485CAD
Fig 4.6: Cross-linking drive controllers
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4. Electrical Connections

4.4.

DEA 4.1, DEA 5.1 and DEA 6.

Interfaces

1 Input/Output

Plant controller

(e.g., PLC)

15 inputs per ea. DEA

e ] e Digital
A H
ol 16 outputs per ea. DEA 1 Drives
I (e.g., DKS, DDC and DDS)
] H
§| T1 u“
Ready-made - At
cable IKS 123 ) | X17/X32/X33 \
V \
parameter BN ALl we \ = = Ei=
Automatic/Setup GYPK | : | N2 IN'1 ‘\ — — =
— — < 0 ©
E-Stop RDGN b L3 N2 <[] <[] <[]
Start BKYE L] e IN3 \ o o o
Immed. Stop GNBU | : | t- 5 IN 4 \
Jogging forwards _ RDBU I l C 6 IN5 \ - - crr
Jogging backwards BNYE : | ! C 7 IN6 O ) o)
Clear BNGY | : g _8 IN7
E o1 RDWH HEE IN8 Inputs
E02 WHPK ! [ > , 10 IN9 \ x17 X 32 X33
E 03 BKWH o klIll IN 10 T AT
E04 BNPK | : | ~ .i_lz IN 11 @
E 05 YEWH : | i é 13 IN12 d ] d
I . . .
. E 06 GNWH Ly IM IN 13 . . -
5 | EO BUWH : | ! \6 L 15 IN14 T T .
— H . L] L]
E Error GNGY . : ] 1_:16 ouT 0 .o .o .o
O/ Setup GYWH Ly | > +17 OouT 1 % *e ‘e
1 L] L] .
S | -Automatic WH I I E L 18 OUT?2 . .o .
2 | Pparameter VT : | Ilg ouUT 3 : . : . : :
Automatic program __ YE | ! | > | 20 ouT 4 . . .
AOL PK I >+21 ouT 5 . . .t
] . 3 .
AQ2 BU N | k_1_22 oUT 6 . . .
T | > § . . .
A03 YEGY | | 23 ouT7 L ., .,
— -'- . . .
A04 GNPK Ly L /4 24 outs o e e
A0S YEPK : L _l_25 OUT 9 Outputs -\: -\: -\:
T
A BNB X 1 26 OUT 10
Zj BNGL:J : : l \d 27 ouTti1l @ @
A — pe—
A08 YEBU : | | > +28 OuT 12 K
1 /
A09 RDYE | : | E 29 ouTi3 /
A10 BNRD > .'_-30 OUT 14 ) —)  — _EJ_/
All BKBN : | | E .i_31 OUT 15 /
I Looking onto front panel
A12 BN L C -2 CLC_Bb / 9 p
: | ! g 3B free / 5
BK | -t free ! [
S / i
GY05mm2 DC OIVext C Ias OVext ,
RD [ | kl +36 free /
GN 0.5 mm2 DC‘271 Velxt &I T37 Uext / o
GNYE 05 mm2 -—
@FERI_Y -~ _._____r  Connector IN 523 — ]
Ferrules for — |
intermediate IN 271
clamping
P —— >;|_ ("]
— | ‘ L |
—
fa— BS 45 LE’\
- »
<200 5 DEAS5.1
IKS 123 APDEA
Fig 4.7: DEA - terminal connecting diagram
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4. Electrical Connections

Technical data
DEA 4.1, DEA 5.1,
DEA 6.1,

Illustration of
basic priniciple of
digital intput and
output circuitry

Notes on loading
output signals
Out0...15

Notes on
LED ERR

Designation Unit min. typical max.
Supply voltage +U . Vv 18 24 32
Current consumption I A 0.15 0.2Y 2.22
Inputs X17/1...15 +U o v 14 24 32
+U,,, % 0 <1 3
Outputs X17/16...31 +U |V U, 2 U1 U,
+U,, \Y 0 1,6 2
I mA 0 - 1009
1) Current consumption of 0.2 A without load at outputs of 24 V
2) Current consumption of 2.2 A loading all outputs with 100 mA ea.
3) Current at make for lamps must be limited by means of resistor
(e.g., 100 R) to 250 mA.
X17  loxt
+Uqy & —>» |bC +12V o
DC
[ 1
1/4 HEF40244 : SZ\ |
| 1.15 _SK l\ I R :
nput — _L L | 0 VTTL
VN
35 12V |100nF L4 5K
0 Vext 1
ZS UDN 2987A I:I
I T 1
16..32 € — | | | m————- 1
Output I | T I
22k H 7K 1) ' | |
: : | ,‘?SZ I
______ | |
4 OVext [ T=— ————— w
1) Free-wheeling diode integrated into load inductance in driver assembly.
Driver, UDN 2987 A, limits short-circuit currents to 350 mA.
If the short-circuit limit is active longer than 1 us, then the
effected output will be locked (I | =0). The other outputs remain
functional. The effected outputs remain locked until the supply
voltage has been switched on and off once in rapid sequence.
If driver UDN 2987 A has switched off one or several outputs
because of overload, then the error will be displayed by the
switched on LED. SPDAE

Fig 4.8: Technical data and block diagram of a DEA
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4. Electrical Connections

4.5. Positioning Interface for DEF 1.1 and DEF 2.1
Square-Wave Signals

P =

D e Incremental
= encoder

max. cable length 75 m

or

Linear scale

Digital
Drive
(e.g., DKS, DDC, DDS)

O (O

DEF 1.1
DEF 2.1

Connector allocation of the
postion interfaces for
square-wave signals

DEF 1.1 =X 22
DEF 2.1=X 24

Cable (2x1.0 + 4x2x0.25)C

IN209\ [T T °
pe \ [x221x24 \
—a

GY l) Ua2 N 18 —l |\8 Ua2 \\
PK Ua2 1 I<1 Usz \
RD Use 3 _L Ss Uo .

Ua 4 4 Ua
BK 0 + ) 0 \
BN Ua1 5 . \5 Ua1 ] — —— |- —
GN Ua 6 I '<6 Uar

Fif
P

° o
o o
o o
o o
o o
° o
o o
° °
° o
o o
o o
o o
o o
o o
o o

WH 12 DC 0OV external 10 . 10 oV

11-|l 1 AN '_"_'(@

BN 12 DC +5V external

v | 13 13
e /
= 14 ¢+ 14 /
15-pin D-subminiature ET )15— / @I I@I
connector IN 439~ +—- | / Looking towards
(mounted with screws) L / front panel

part no.: 252 884

1) The color coding applies to INDRAMAT cables IN 209 APDEF

Fig 4.9: DEF 1.1 and DEF 2.1 terminal connecting plan
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4. Electrical Connections

Voltage source of the
external measuring
system

Voltage level and
phase angle of the
input signals

Block diagram

Designation Unit min. eg?hcé/ max.
Output voltage +5 V \% 4.75 5 5.25
Output current of the +5 V mA 250
Designation Unit min. %%Cé/ max.
Signal voltage U ign \ 2.5

Signal voltage U \ 0.5
Phase angle u., °el 0

Phase angle U, °el 90

Maximum input frequency kHz 1000
Signal cycle interpolation 4-fold

Homing point delay t1 ns 50
Edge distance t2 ns 250

_, 360° electrically = one cycle
« >

Uaxr ——4
4l—‘—:—,7
| |
Ua2 I PR
| | <>
| |
Uao t |
Ly > <t
M +5V
Uax E \
. [ >
Uax -%O/
I .

SVDEF

Fig 4.10: DEF - technical data and input wiring
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4. Electrical Connections

4.6. INTERBUS S Connection

INTERBUS-S

coming

v
(]
N
_|
X
i

-

INTERBUS-S
continued

/

,

/  Looking onto front
panel

\
9
N

-

]

a3 1212
<|®|g ™
_N_ N_
o x|

free
RBST

,

/

A
‘go ‘oo

s
]
N

0€)0)

o0

X41

+15V
Input circuits E1 ... E4
x3g-s 8K T~ 1
N |
|
AN
X39/1 | |
| L ovrrL
0 Vext -
max +32 V *
Signal level  typic. +24 V 9
9 min. +18 V T 10%
+3 VI\AT
0 (low) oy (high)

, w_

INTERBUS-S
Diagnosis

Inputs
E 1 Event

E 2 Reference cam
E 3 Lift brake
E 4 E-Stop

INTERBUS-S

Input
-RS 485

-D-SUB -
9-pin connector

INTERBUS-S

Output
- RS 485

-D-subminiature
9-pin bushing

APDBS22

Fig 4.11: INTERBUS S Connection
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4. Electrical Connections

Master connection of
PLC with INTERBUS-S

Ol
nol
|
|
|

Interconnecting with INTERBUS-S

r[[
&
élllE
l\:ﬁ
'l
[ [
___________ - - __ 4L
DBS 2.X DBS 2.X
| |
i_x4o | [ X40 |
o1 [, 7] 1

FhE |

33

T

t

DO |6, 6]
DIL {2 4!
free 8/ 1 8

b
I

|
|

LN

...........

| |

| |

| - | GND 2 .4

| free [aS 4l | free 4: .. INTERBUS-S
5V2 50 | 5] ' #5V2 (s> . continued

| o2 Lo e | o2 p TV

| o2l | o2 l;p»
free T - free

| RBST zg z | RBST 2

| _____ - | _____ 1 APnetzDBS

Fig 4.12: Cross-linking drive controllers with the INTERBUS-S
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5. Start-Up Aids

5. Start-Up Aids

5.1. Minimum Equipment

The DLC single-axis positioning module and the drive controller can be
parametrized with the use of a CTA programming and display unit. A multi-
meter is needed for measuring and test purposes. The selection data
manual ,DDC with MDD* (doc. no. 209-0069-4363-XX) is also needed.

5.2. Recommended Equipment for Service and Start-
Up of the Drive Controllers

Personal Computer The PC must be equipped with the following:
(PC) « IBM compatible
« MS-DOS
* RS-232 interface
 disk drive or hard drive for storing the parameters
* emulation software for the emulation of a VT-100 terminal

Emulation Software The emulation software emulates a VT-100 terminal. This software is nee-
DDS 2 PC ded to visualize the user interface stored in the drive controller on the moni-
tor of the PC.

Service Cable IN 391 With the use of service cable IN 391, it is possible to connect a PC or a VT-
100 terminal to the drive controller via connector X2.

Do not connect either the PC or the VT-100 terminal to the drive controller
while they are carrying current. INDRAMAT makes the ready-made cable IN
391 available for the connections. It can be ordered in four lengths, i.e., 2, 5,
10 and 15 meters.

Connector X2
15 pin, D-subminiature 9-pin D-subminiature
miniature connector bushing
.: r——--—"-"-"- . —— —/
[ \
@ XD 2 3 Txb \
RxD 3 2 RxD \
§| { RTS 4 | | 7 RTS
|:_':|I cTs 5t 1 | S 8 CIs
i SGND 7 +—H G 5 SGND
] I 4 DIR
i — — 6 DSR .
Housing  — = | | / Serial interface:
DKS 1.1 \ oy [ / V24,RS232C
Service Cable IN 391 sBSer

Fig 5.1: Service cable IN 391 connections

Oscilloscope  An oscilloscope can be used to test speed control settings and drive loads
during acceleration.
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5. Start-Up Aids

Interface Switch Box

ISB-3

Motion Manager

INDRAMAT Cable
IKS 046

5.3. Recommended Equipment for Service and Start-

Ups of DLC Single-Axis Positioning Modules

The following functions can be performed with the ISB-3.
» Parametrization and diagnoses via the CTA
» Drive messages (Bb, UD, BVW) can be queried via the LED.

» 11 freely programmable outputs can be queried via the LED and insula-
ted test terminals

e DLC system outputs can be queried

» Switching of DLC system inputs

» Switching of seven freely-programmable inputs
* Power source can be switched on and off

» E-stop cutoff

Outputs ISB 3
©00000O00O0
O0O000O0 IINDRIANAMIA
Al A2 A3 A4 A5 A6 A7
o000 4 lines with
Q0QQ¥RQ

CTA

@)K
(4]0
(]I

Para- g||Auto- Set @ [ ]
meter matic up Error
t

bl bl bl
ST Autom.
Stoj Clear
| Start " P || extern || Pr-run.
gn [ ws an

Jog Jog
forward | packward
gn
power N
DKSong| y
gn gn

an
E-
@ et
DKSoff
stop
it

m no function with DDC

FAisb3

Fig 5.2: Interface ISB-3 switch box

The Motion Manager is an editor and communications program for writing
and transmitting CLC user programs. It facilitates DLC programming.

The Motion Manager can run on IBMcompatible computers (PC).

Minimum requirements made of the PC:
+ MS-DOS

* RS-232 interface

* drisk drive

It is possible to connect a PC to the RS 232 interface of the DLC using cable
IKS 046.
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5. Start-Up Aids

9-pin D-subminiature
bushing
[ T f C 3 TxD \
I i I 19 2 RO \
| | 7 RTS
I I | 8 CTS
' L+ 5 senD
U < 4 DR
6 DSR |/ —
DDC 1.1 | serial interface:
' IKS046 | L . V24, RS 232C
max. 15 m long
SBSerDDC

Fig 5.3: Connector assignment of the RS232 interface of the DLC

5.4. Connecting the Start-Up Aids

[

edosdes =9
s

O
0000000 ||
0000000

IN 391 PC | (optional) Oscilloscope |(optional)
Multimeter |
(R
—— delivered @1
with 1SB-3 =
IKS 138
|X1 |X2 |X16
(must be ordered
separately of ISB-3)
Interface switch box ISB-3 .
(optional) APisb3
Fig 5.4: Connecting the start-up aids
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6. Parameter Input

6. Parameter Input

6.1. Parameter Input Aids

Motion Manager Using the editor and communications program ,Motion Manager* it is possi-
ble to input and secure the DLC control parameters, e.g., feed constants,
amplification of position control and so on.

DDS2PC It is possible to access the user interface of the drive with the DDS2PC.
Such drive parameters as speed control amplification, maximum drive
speed and so on can be optimized and secured as needed with it.

CTA All control and drive parameters can be input and optimized, as needed,
with the CTA programming display unit. The parameters are stored on the
DLC card which is backed up by a lithium battery with a lifespan of approxi-
mately ten years.

Source of danger: Parameters can be cleared.
Possible consequences: Extensive machine down times.
How to avoid: Secure data outside of the drive.

[@ The parameters can be stored on either disk or hard drive with the

use of the ,Motion Manager* and the ,, DDS2PC*". These can then be
printed out in the form of a parameter list. We recommend filing a
parameter list with the machine documentation.

Parameter Input  The user interface of the programs ,Motion Manager* and ,DDS2PC" make
it easy to input all parameters.

How to handle the programming and CTA display unit when inputting para-
meters is described in the following section.
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Keyboard Functions

6.2. Using the CTA to Input Parameters

TNDRIAMA]
Liquid crystal
display
(LCD)

4 lines with 16 places each

Front panel

Keypad

FACTA

Fig 6.1: The CTA - a programming and diagnostics unit

(0)to (9] Inputof program or parameter data

E] 1. Qualifying sign input

2. Scrolling up or down in program or parameter block

C Key for clearing errors.

8)(e]
) —

With this key, the cursor is placed on defined input
positions.
(not effectual in parameter mode)

Cursor right, cursor left.

=M
=G

1. From the basic position of the cursor, these keys
are used to switch from one display to the other.

2. These keys are used to call up commands in
programm input mode. The cursor must be placed at
position behind the command.

3. In parameter mode, these keys can be used to
switch between parameter blocks A100...C000

Input key

To assume parameters, press input key.

D Free key -

scrolling between parameter blocks A100,
B0O0O0O and C000. MTCTA

Fig 6.2: Keyboard functions
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Applying distribution
voltage

Conditions at the
Mains

Drive Components

ISy

Wiring

Earthing

Danger

Electromagnetic
compatibility

Power leads

Contact points and
plug-in connectors

6.3. Parameter Input Preparations

The distribution voltage must be applied to the drive controller for inputting
parameters.

3 x 230 V AC (+ 10 % - 15%) (with the DDC 1.1)

Before applying the distribution voltage check whether the mains meets the
requirements of the drive controller. Guidelines for earthing conditions of the
supply source, mains connections, control circuits, E-stop circuits and so on
are detailed in the Project Planning Manual DDC (209-0069-4381-XX).

The drive components installed must be suited to the respective mains
voltage.

Please ascertain that the data on the configuration rating plate
agrees with that on the plug-in module inserted into the drive con-
troller. If these do not agree, then damage to the AC servo drive and
the mechanics of the machine can result!

Check wiring for short-circuits, breaks, incorrect connections and lead dia-
meters.

» Make sure that the earthing corresponds to all the INDRAMAT connection
recommendations.

* Include the applicable protective measures required for the machine.
« Earth the motor to the drive controller.
e Connect the earth conductor of the drive controller to the mains earth.

Source of danger: Risk of accident from dangerous voltage levels
Possible consequences: Danger to life and limb.

Do not undo the earth connections. They create a
functional earth with protective functions.

How to avoid:

» Connect the housing of the drive controller with the machine chassis so
that it is electrically conductive.

* The leads of the drive controllers to the motor should be twisted or a four-
strand cable (3x phase, 1x earth).

» Check to make sure that the lead diameters comply with the EN 60204
guidelines.

» The required lead diameters are detailed in the motor documentation.

Check for:

e secure contacts - they may not be dirty or moist

» contact points must be firmly and permanently in place

» subminiature connectors must be firmly and permanently in place
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Shields The shield of both the motor feedback cable and the thermosensor leads
must be clamped to the relevant connection to earth of the drive controller.

Connecting a power Check to make sure that the transformer output voltage and the mains
transformer voltage of the drive controller are compatible when installing a power trans-
former.

E-Stop Sequence Due to wiring faults, the mains contactor will, in all likelihood, cut in as soon
as the mains voltage cuts in. This is why we recommend checking the E-
stop sequence. No POWER ON command may be pending.

Source of danger: Reckon with uncontrolled drive movements.

Possible consequences: Severe injury to personnel and serious damage
Danger to machines.

How to avoid: » Locate E-stop button within quick access.

* Check E-stop sequence function.

* Personnel may not remain within the range of
motion of the servo axis.

» Set maximum traverse rate so that the user can
secure a rapid and safe standstill of the servo
axis at any time (parameter Vmax; A 100 in DLC).

* Rotational direction of the servo motor cannot be
altered by interchanging two strands of the motor
power cable. This could cause serious damage to
the motor.

6.4. Inputting Parameters
How to input the parameters using the CTA is described in the following sec-
tion. For details on other methods see section 6.1.
The distribution voltage must be applied to the drive controller so that para-
meters can be input. There must be +24V at the input ,Parameter” of the
DLC. The CTA must be connected with the DLC.

Source of danger: Incorrect parameters are input.

Possible consequences: Damage to machine is possible.

Warning How to avoid: » Parameters may only be input by personnel with

expert knowledge of the machine.

» Protect the operating mode parameter against
access, e.g., by means of a key-operated switch.
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Controller ;
Activity to be Operating CTA Display Comments
Performed Mode
"wait for re-trigger" H1-DDC displays
Power ON setup/_ "bb" once initialization
automatic | "Ready to operate” is complete
Parameter entry Controller displays
V max
p ¢ parameter A100 an.
Switch to arameter | 'A1/00 00000000
arameter entr H1-DDC displ
Fn ode y Cursor blinks ..gbc.j.ISp ays
Select parameter V max
by entering numeric
value A100 00000000 A parameter can
Cursor Position be selected directly
1. Entering a "1" Hom. setup para. by ente_rl_ng the
at cursor position PP three digit
will display A110 00000000 parameter number.
parameter A110. Parameter Cursor moves _
one place to right Using (+] and (-]
2. Entering a "2" scrolling in parameter
new cursor position Hom. setup para. block is possible.
will display A112 00000000 .
parameter A112. H1-DDC displays
ursor moves "bb".
one place to right
Changing parameter V max
block A100 00000000
from A1 00 to BO 00 Free
() hit spacer B00O 00000000
key once
twice Analog output channel 1
Parameter | C 000 00000000
three times Set standard
drive parameter
C 100 00000000
Code: 00005301
four times V max H1-DDC displays
A100 00000000 "bb".
Entering parameter V max detailled
value A100 00000000 For etailled parameter
> descriptions see
Move cursor to right| "DLC1-A single
axis positioning
\% -
Parameter | M module for digital
A 100 00000000 drive control -
input 1 program instructions"
V max
Results: )
A100 10000000 H1-DDC displays
Cursor bb".
Store parameter
values V max
A100 00000000
press to store Parameter

programmed values; vV min H1-DDC displays
the next parameter A101 00000000 "bb"
will be displayed. cursor .
TBpar
Fig 6.3: Using the CTA to input parameters
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6.5. Explanatory Notes on Several Important DLC
Parameters

DLC parameters important to the setup mode are explained in detail in the
following section.

The programming guidelines "DLC1-A Single-Axis Programming Modules
for Digital Drive Control" explain all DLC parameters in detail (see doc. no.
109-0852-4102-XX).

Maximum Speed Parameter A100
Input range: 0.10 ... 50 000.00

Decimal places: 2 or 3 depending on parameter B 007

Viax = Maximum speed

Nuax = Maximum motor rpm

VK =feed constant

The following value results for Example 1, acc. to section 6.6:

n Z int
L - 2880min . 10mm ?_>_§: 300r_ngr_r]

Vmax = 75 Z, 60 56

Input value: 000300,00

Setup speed Parameter A101
Input range 0.10 ... 50 000.00
Decimal places: 2 or 3 depending on parameter B 007

Speed in setup mode if system operation jogging forward or backward is set
to logical 1.

A 101 <A 100

The speed which may be used in setup mode depends on the con-
struction of the machine. To avoid damage to the machine, do not
select a very high speed.

Caution

Acceleration Parameter A 102
Input range: 1 ... 9999 9999
Decimal places: 0 or 1 depending on parameter B 007

Check whether the acceleration programmed here is acceptable to the
mechanical system of the machine.

Value for example 1, section 6.6

a=1m/S?
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Input value: 0000 1000

KV Factor Parameter A103
Input range: 0.01 ... 30.00
Decimal places: 2

The KV factor is used to define positional amplification. The KV factor deter-
mines the maximum lag distance derived from the maximum speed.

KV =1 equals a lag distance of 1 mm with a speed of 1 m/min

The KV factor must be adjusted to match the mechanical conditions.
A KV factor which is too small reduces drive dynamics.

A KV factor which is too big leads to drive instability.

Start with KV = 1.00 when determining the optimum value.

Feed Constant Parameter A108
Input range: 0.1000 ... 5000.0000 or 0.01000 ... 500.00000
Decimal places: 4 or 5 depending on parameter B 007

That path is set here which results from one rotation of the position encoder.
It can be input in any unit of measurement, e.g., mm, cm, inch, degrees and
so on. The unit set here is designated the input unit (EGE). All other units
must relate to this one.

Value for example 1, section 6.6

_ Zl_ 35_
VK = h 2—;— 10mm g6 6.25mm

Input value: 0006,2500

Working direction Parameter A109

Clockwise rotational direction of Counterclockwise rotational
the direction of the motor results in
motor results in positive feed positive feed

O/_\O O/_\
input value: input value
00000000 01000000

FPpara

Fig 6.4: Setting parameter A109
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Go to Zero Point

Go to zero, homing

Travel Range Limits

Parameter A 110

The direction of zero point search is specified in this parameter as well as
the type of feed axis (linear axis or rotary table) and the position encoder
(incremental or absolute).

00011000

L{ 0 = linear axis; 1 = rotary table with shortest path;
2 = rotary table with programmed direction

search speed as % of maximum speed

0 = incremental encoder without go to zero enable
1 = incremental encoder with go to zero enable

2 = multiturn or singleturn encoder

Zero point search: O=forwards; 1=backwards

Rotational direction of the motor with zero point search (looking onto motor
shaft)

Parameter A109 Parameter A110 Rotational direction
00000000 0 Q * * * * * * (forwards) right
00000000 0 1 ****** (hackwards) left
01000000 0 0 * * **** (forwards) left
01000000 0 1 ****** (hackwards) right

Fig 6.5: Rotational direction of the motor when searching zero point

Parameter A112

01020001
output 01...72; axis in reference

input 01...37; homing switch
(00= referencing to zero point)

input 01...37; start referencing
(00 = referencing only possible with HOM command)

Parameters A113and A114

skkkkkk.kk

Decimal places: 2 or 3 depends on parameter B 007
Limits only effective with absolute position detection or after homing.

In setup mode, the drive stops upon reaching the travel range limit without
emitting an error message.

In automatic mode, an error message is generated once the programmed
position exceeds the travel range limit.

The position of the travel range limit as it relates to the zero point of the
machine is not affected, i.e., shifted, by offset programming (A 111).
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Rotary table, gear ratio

Maximum motor speed

Direct position
measurement,
following axis,
measuring wheel

Parameter A116

Input range: respectively 0001 .... 9999
Decimal places: 0

Example:i =120

Input

0120 0001

gear output (table)

gear input (motor)

Parameter A121

Input range: 0001 ... 9999

Decimal places: 0

Maximum motor speed is fixed here.

Input value for example 1, section 6.6

Vmax* 60 Z> _ 300mm - 60s , 56 .
= _max -, ZZ2- . « 22= 2880min-!
max h Z,; semine*10mm 35 min

Input value: 2880 0000

Parameter A123

51002000

with measuring wheel operations - input
activating the measuring wheel; 01...37

with measuring wheel operation, direct position
measurement, per cent deviation between motor and
external encoders 00...99; 00 = monitor OFF

1 = external encoder 1; parameter B016...B019
2 = external encoder 2; parameter B020...B023

Operating mode:

0 = position determined by motor encoder

2 = following axis

3 = position control with measuring wheel

4 = measuring wheel as feed corrector

5 = direct position measurement with linear scale or
incremental encoder
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Display and language
selection

Encoder input and
working direction of the
external position
measuring device

External position
measurement
resolution

Feed constant for
external position
measurement

Parameter BOO 7

The language and the number of decimal places of the CTA are fixed here.

00020000

02 = standard
03 = additional decimal places for an even finer resolution

00 = German; 01 = English; 02 =French;
03 = Spanish; 04 = Italian; 05 = Portugese

Parameter B0 16

10000000

Working direction:

0 = drive motor and external position encoder have same
rotational direction

1 = drive motor and external position encoder do not have
same rotational direction

Encoder input:

1 = DEF 1 plug-in module
2 = DEF 2 plug-in module
3 = DFF plug-in module

Parameter BO 17
00001250
Input range: 100 ... 20000

Number of pulses per encoder revolution or linear scale number of pulses
per motor revolution.

Example of linear scale: division period = 20y; feed constant = 5mm; pulse
replication = 5-fold

5mm
0.02mm

feed constant TS
Jision beriod * pulse replication =

BO17 =

= = . 5 = 1250
division perio

Input value: 000 01250

Parameter B0 18
Input range: 0.1 ... 5000.0000
Decimal places: 4 or 5 depending on parameter B 007

Path per revolution of the external position encoder or with linear scale - tra-
versing path for the number of pulses as per B 017.

Example: feed constant 5 mm

Input value: 0005.0000

Tsaal] « DOK-CONTRL-DDC+MDD+DLC-ANW1-EN-E1,44 « 01.97 48



6. Parameter Input

6.6. Example 1 - Linear Axis with Absolute Position
Measurement (in motors with integrated multiturn
encoder)

‘ Drive controller

V max = 18 m/min

a =1 m/s2
max h =10 mm/rev.

<
Z, =56 _
_ [ | slide |_| |=|
AV AV
Tmeasured
position (600)
j | «— 1200 ——>

Zl =35
N max = 2880 min-1

with integral
absolute encoder FPabsmes

Fig 6.6: Linear axis with absolute position measurement

Setup mode The parameters needed for the setup mode are listed in the following sec-
parameter tion. All other parameters must be set to 00000000. There is a list of all para-
meters at the end of this section. Details on important parameters can be

found in section 6.5.

Source of danger: Incorrect parameters input.
Possible consequences: Possible damage to machine.

Warning How to avoid: Only personnel with machine expertise may input
parameters.

* Check parameters with *. The values listed in
the following parameter list only apply to
Example 1. These must be adjusted to the
machine.

 The speed control parameters marked with **
depend on the motor-controller combination,
load and the machine mechanics. Set standard
speed control parameters.

 Parameter overload factor marked with *** must
be matched to the motor/controller combination.
See setting overload factor.

» The machine manufacturer is responsible for the
DLC parameters. These can only be changed
with his permission.
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Name Parameter | Input Notes
(for further details see section 6.5)
*
Vimax A100 000300.00 Moy . z, 2880min-* . 35 mm
Vmax =G0 "Mz, 60 MM e %05
Vinin A101* 000030.00 e.0., 10% of Vv, = 30 mm/s
Acceleration A102 * 00001000 1000 mm/s?
KV factor A103 * 0000 01.00
Switching threshold A106 * 00 0000.10
Feed constant A108 * 0006.2500 zZ, 35
VK = he === 10mm e+ == 6,25mm
z, 56
Direction A109 * 0 0 000000 00 = clockwise rotation of motor effects positive feed
01 = counterclockwise rotation of motor effects negative
feed
Homing setup parameter Al110 00020000
Travel range minimum A113 * + 000000.00
Travel range maximum Al14 * +000100.00
Maximum speed Al21* 2880 0000 ) _ Vimax * 60 . é _ 300mm e« 60s  56_ »880min-1
max h Z, semins10mm 35
Monitoring A122 00000010
Interface B003 09600181
Display B0OO7 00020000 02 = standard setting
03 = additional decimal places
Overload factor C002 **+* 00000200
Monitoring C005 00000001
Speed control loop
Absolute encoder CO006 * 0000.5000
Monitoring window
Absolute encoder C007 * 0000.0000
Homing position
Error reaction C008 00000000
Current regulator: C009 ** 000012.00
Amplification
Speed controller: Amplifica- C010 ** 00001300
tion
Speed controller: Follow-up C011 ** 0000020.0
time
Speed controller: Smoothing | C012 ** 00002000

Fig 6.7: Parameter list for example 1 - linear axis with absolute position measurement
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6.7. Example 2 - Linear Axis with Incremental Position
Measurement (e.g., motors with digital DSF
servo feedback)

’ Drive controller

<TE0 L start reference

V max = 18 m/min
a max = 1 m/s2

7, =56 slide =o]
B =1
AN
measured T
position (600)
— 1 Z,=35 h =10 mm/Umdr.
< 1200 >

M max = 2880 min-1 FPinkmes

Fig 6.8: Linear axis with incremental position measurement

Parameter for setup The parameters needed for setup mode are listed below. All other parame-
mode ters must be set to 00000000. There is a list of all parameters at the end of
this section. Details on important parameters can be found in section 6.5.

Source of danger: Incorrect parameters input.
Possible consequences: Possible damage to machine.

Warning How to avoid: Only personnel with machine expertise may input
parameters.

» Check parameters with *. The values listed in the
following parameter list only apply to Example 2.
These must be adjusted to the machine.

» The speed control parameters marked with **
depend on the motor-controller combination,
load and the machine mechanics. Set standard
speed control parameters.

 Parameter overload factor marked with *** must
be matched to the motor/controller combination.
See setting overload factor.

» The machine manufacturer is responsible for the
DLC parameters. These can only be changed
with his permission.
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Name Parameter | Input Notes
(for further details see section 6.5)
*
Vimax A100 000300.00 L M | . Z_1 _ 2880min-* . Lomm- 35_ 200MM
max - 60 zZ, 60 56 s
Vinin A101 * 000030.00 e.0., 10% of Vv, = 30 mm/s
Acceleration A102 * 00001000 1000 mm/s?
KV factor A103 * 0000 01.00
Switching threshold A106 * 00 0000.10
Feed constant A108 * 0006.2500 zZ, 35
VK = he === 10mm e« —= 6.25mm
z, 56
Direction A109 * 0 0 000000 00 = clockwise rotation of motor effects positive feed
01 = counterclockwise rotation of motor effects positive
feed
Homing setup parameter A110 * 00011000 |10 =Homing speed 10% Of Vyax
Homing setup parameter A112 * 01 02 00 03 01 = start homing input
02 = Homing point switch input
03 = Output in reference
Maximum speed Al21* 2880 0000 Vmax* 60 Z,  300mme 60s 56 »880min-1
Mmax =~ Z_l_s-minvlomm. 35~ min
Monitoring A122 00000010
Interface B003 09600181
Display B0OO7 00020000 02 = standard setting
03 = additional decimal places
Overload factor C002 *** 00000200
Monitoring C005 00000001
Speed control loop
Error reaction C008 00000000
Current regulator: C009 ** 000012.00
Amplification
Speed controller: C010 ** 00001300
Amplification
Speed controller: C011 ** 0000020.0
Follow-up time
Speed controller: C012 ** 00002000

Smoothing

Fig 6.9: Parameter list for example 2 - linear axis with incremental position measurement
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6.8. Example 3 - Linear Axis with Direct Position
Measurement

‘ Drive controller

B0 L start reference

V max = 14.4 m/min
a max = 1 m/s2

7, =58 slide = S|

\ Trrrm'rrrrrrrrrrrrrrrrrrrm'n*rrrrrrrrrrrrrrrrm T |inear scale
E— ] 5-fold digital.
——— j spacing 20p g electronics
—_— Zl =29 > <

_ h =10 mm/rev.
N max = 2880 min-1 1200 FPdirmes
< — >

Fig 6.10: Linear axis with direct position measurement capabilities

Parameter for setup The parameters needed for setup mode are listed below. All other parame-
mode ters must be set to 00000000. There is a list of all parameters at the end of
this section. Details on important parameters can be found in section 6.5.

Source of danger: Incorrect parameters input.
Possible consequences: Possible damage to machine.

Warning How to avoid: Only personnel with machine expertise may input
parameters.

» Check parameters with *. The values listed in the
following parameter list only apply to Example 3.
These must be adjusted to the machine.

« The speed control parameters marked with **
depend on the motor-controller combination,
load and the machine mechanics. Set standard
speed control parameters.

 Parameter overload factor marked with *** must
be matched to the motor/controller combination.
See setting overload factor.

» The machine manufacturer is responsible for the
DLC parameters. These can only be changed
with his permission.
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Name Parameter | Input Notes
(for further details see section 6.5)
*
Vimax A100 000240.00 L M | . Z_1 _ 2880min"t . Lomm 29_ 24T
max - 60 zZ, 60 58 s
Vinin A101 * 000024.00 e.g., 10% of v, = 24 mm/s
Acceleration A102 * 00001000 1000 mm/s?
KV factor A103 * 0000 01.00
Switching threshold A106 * 00 0000.10
Feed constant A108 * 0006.2500 Z, 29
VK = he === 10mm e —= 5mm
zZ, 58
Direction A109 * 0 0 000000 00 = clockwise rotation of motor effects positive feed
01 = counterclockwise rotation of motor effects positive
feed
Homing setup parameter A110 * 00011000 |10=homing speed 10% of v,
Homing setup parameter A112 * 01 02 00 03 01 = start homing input
02 = homing point switch input
03 = output in reference
Maximum speed Al21* 2880 0000 ; _ Vimax * 60 . é _ 240mm -+ 60s _ 58_ 2880Mmin-1
max h Z; semine10mm 29
Monitoring Al122 00000010
Following axis Al123 * 51002000 51 = external encoder 1 (mit DEF 1.1)
20 = permissible deviation in % between motor and exter-
nal encoders
Display B0OO7 00020000 02 = standard setting
03 = additional decimal places
external encoder 1 B0O16* 1 0 0 00000 100 = working direction of motor and external encoder
same
101 = working direction of motor and external encoder not
the same
*
external encoder 1 pulse B0O17 000 01250 ROL7 = _fe_eq constant pulse replication = 5mm_, 1o
divisional period 0.02mm
external encoder 1 VK B018 * 0005.0000 zZ, 29
VK = he === 10mm e —= 5mm
z, 58
external encoder 1 offset B019 00000000 in preparation
Overload factor C002 *** 00000200
Monitoring C005 00000001
Speed control loop
Error reaction C008 00000000
Current regulator: C009 ** 000012.00
Amplification
Speed controller: C010 ** 00001300
Amplification
Speed controller: CO011 ** 0000020.0
Follow-up time
Speed controller: Smoothing | C012 ** 00002000

Fig 6.11: Parameter list for example 3 - linear axis with direct position measurement
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6.9. Example 4 - Rotary Table with Incremental
Position Measurement

N taple = 25 min-1

Homing
switch

Start
reference

Gears

PZDreh

Fig 6.12: Linear axis with incremental position measurement capabilities

Parameter for setup The parameters needed for setup mode are listed below. All other parame-
mode ters must be set to 00000000. There is a list of all parameters at the end of
this section. Details on important parameters can be found in section 6.5.

Source of danger: Incorrect parameters input.
Possible consequences: Possible damage to machine.

Warning How to avoid: Only personnel with machine expertise may input
parameters.

» Check parameters with *. The values listed in the
following parameter list only apply to Example 4.
These must be adjusted to the machine.

 The speed control parameters marked with **
depend on the motor-controller combination,
load and the machine mechanics. Set standard
speed control parameters.

 Parameter overload factor marked with *** must
be matched to the motor/controller combination.
See setting overload factor.

 The machine manufacturer is responsible for the
DLC parameters. These can only be changed
with his permission.
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Name Parameter | Input Notes
(for further details see section 6.5)
*
Vimax A100 000300.00 L Nyseh | 2607 - Z_1 _ 25mint 360 - 35_ 1502
max— 60 Z, 60s 56 S
Vinin A101 * 000015.00 e.0., 10% of v, = 15 degrees/s
Acceleration A102 * 00001000 1000 degree/s?
KV factor A103 * 0000 01.00
Switching threshold A106 * 00 000.100
Feed constant A108 * 360.00000 360°
VK = e
Table rotation
Direction A109 * 0 0 000000 00 = clockwise rotation of motor effects positive feed
01 = counterclockwise rotation of motor effects positive
feed
Homing setup parameter A110 * 00011002 10 = homing speed 10% Of Vjax
Homing setup parameter A112 * 01 02 00 03 01 = start homing input
02 = homing point switch input
03 = output in reference
1 *
Maximum speed Al21 3000 0000 Mo = Mg ® = 25mint s 120= 3000min-L
Monitoring Al122 00000010
Display B0OO7 00030000 02 = standard setting
03 = additional decimal places
Overload factor C002 *** 00000200
Monitoring C005 00000001
Speed control loop
Error reaction C008 00000000
Current regulator: C0Q9 ** 000012.00
Amplification
Speed controller: C010 ** 00001300
Amplification
Speed controller: C011 ** 0000020.0
Follow-up time
Speed controller: Smoothing | C012 ** 00002000

Fig 6.13: Parameter list for example 4 - Rotary table with incremental position measurement
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6.10. Parameter List for the Machine Documents

As aresult of a fault, parameters could be cleared. We recommend
that a completely filled out copy of this parameter list be filed with
the machine documentation so that the machine could be made
operational in this case as quickly as possible.

Customer:

Machine no.:

Axis designation:

DLC software status:

Name Parameter | Input Notes

Vinax A100 Sdddaaddada

Vinin A101 Sdadddddadad

Acceleration A102 Saaaaaaaa ad only if BOO7 = 0* 03
KV factor A103 Sddd ddddad

Encoder A104 Sd ddadddad

free A105 Sdddadddad

Switching threshold A106 Sd dadaadaaaada

Preliminary signal A107 Sd adad daddada d only if BOO7 = 0* 03
Feed constant A108 saaaaaaaa

Direction A109 S d dddadadad

Homing setup parameter A110 S daadadaadaa

Homing offset Alll S daddddaa

Homing setup parameter Al12 Sa aa aa aa

Travel range minimum Al113 Sddaddadadaadada

Travel range maximum Al14 saaaaaaaaa

Special function Al115 Sa daada aa a a

Rotary table A116 saaa aaaa

Break point All7 Sda daaaadadada d only if BOO7 = 0* 03
free Al18 Sddddddad

free A119 Sdddadddad

Feed monitoring A120 Sa aa aa aa

Maximum speed Al121 saaa aaaa

Monitoring Al22 S dadadadada

Following axis A123 sSsaaaaaaa

free Al24 Sddddadadad

free A125 Sdddadddad

Continued on next page
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Name Parameter Input Notes
free BO0OO Sdadddadadad
free BOO1 Sddddadadad
free B002 Sddadadadaadad
Interface B003 sSsadad a a a a
Interface B004 S aaaaaaa
Storage display B005 Sda ddadaadadad
Start Task 2 & 3 B006 saadaada aaaa
Display BOO7 Sda daa a d ad
free B0O8 Sdddadddad
free BO09 Sdadddadadad
free BO10 Sddddadadad
Hand vector BO11 Sa aaaaaa
Interrupt vector B012 Sa a da aaaa
Override BO13 S dddadaddad
Restart vector B014 saaa aaaa
free BO15 Sdadddadadad
external encoder 1 B016 S aaaaaaa
Ext. enc. 1 pulse BO17 Ssaa aaaaa
Ext. enc. 1 VK B0O18 sSsadaaadaaaaa
Ext. enc. 1 offset BO19 Sdadadadaadaaa
external encoder 2 B020 S aaaaaaa
Ext. enc. 2 pulse B021 Saada aaaaa
Ext. enc. 2 VK B022 Saaadaaaaada
Ext. enc. 2 Offset B023 Sddadadadadad

Analog output: channel 1 CO000 Ssaadadaaaa

Analog output: channel 2 Ccoo01 Sdadadadaaaa

Overload factor C002 saaaaaaa
Scaling: position data Co003 sSsadaadaaaaa
Scaling: speed data C004 Ssaaaaaaa
gﬂpc;rggogggtrm loop €005 Sddddddad
monttoring window cos  |saaaaaaaa
homing positon cor  |Saaaaaaaa
Error reaction C008 Sdadadaaaa
Ampification cow  [saaaaaaaa
Amiicaton co0  |saaaaaaa
Folow-cp e co  |sgaaaaaaa
smoothing corz [saaaaaaa
brake contol co1s  [saaaaaaa

Fig 6.14: Parameter list for machine documentation file
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6.11. Parameter Input Limits

Parameter Designation Min. data Max. data
A100 Maximum speed EGE/sec 00000010 05000000
Al101 Setup speed EGE/sec 00000010 05000000
A102 Acceleration EGE/sec? 00000010 99999999
A103 KV factor 00000001 00003000
A106 Switching threshold EGE 00000001 00999999
A108 Feed constant EGE 00001000 50000000
A111 Zero offset EGE 00000000 09999999
Al113 Minimum traversing range limit EGE 00000000 99999999
Al14 Maximum traversing range limit EGE 00000000 99999999
A116 Rotary table 00000001 00009999
Al117 Break point EGE/sec? 00000001 00999999
A121 Drive sensitivity 00010000 99990000
Al122 Position monitoring window 00000001 00000100
B0O17 external encoder 1 pulse 00000100 00020000
B018 external encoder 1 feed constant EGE 00001000 50000000
B021 external encoder 2 pulse 00000100 00020000
B022 external encoder 2 feed constant EGE 00001000 50000000
C002 Overload ... 00000000 00000400
C006 Absolute encoder - monitoring... 00000000 40959897
Coo7 Absolute encoder homing position 00000000 40959999

Fig 6.15: Parameter input limits

Tsaal] « DOK-CONTRL-DDC+MDD+DLC-ANW1-EN-E1,44 « 01.97

59



7. Commissioning

7. Commissioning

Prior to starting up the drive it is necessary to program both the drive para-
meters and the DLC controller parameters. See section 6 for details.

Switch power on for inputting parameters.

Source of danger: High voltage levels.
Possible consequences: Danger to life and limb.

Danger How to avoid: » Observe the following points and warning guideli-
nes in section 6.3.

» After installation, check that the permanent con-
nections of the grounded conductors in all elec-
trical equipment are as per the connection
diagram.

* Wait the capacitor discharge time. This equals
about five minutes. Then access the points of
contact.

» Do not touch the eletrical point of contacts of any
components if current is being conducted.

» Leakage current exceeds 3mA. Thus, never ope-
rate drive unless protective conductor is connec-
ted.

» Only operate drive controller when closed.

7.1. Powering Up

Switching into Setup  If there is no on signal at the parameter and automatic outputs, then setup
Mode mode is on. The following messages are displayed if there are no faults:

CTA display: ready to operate

H1 DDC: bb

Checking E-Stop  Check to make sure that all switches and circuits of the E-stop sequence are
Sequence functional. If the E-stop sequence is open, then it should not be possible to
switch the power contactor in the drive controller on. The message "E-stop"
must appear on the CTA display (press the key (c) of CTA to clear the fault

message).
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Switching On the  The mains contactor in the DDC can be switched on if the wiring has been
Power laid out as per the INDRAMAT terminal connecting diagram and the E-stop
sequence is closed. An error can immediately cause dangerous drive move-

ments. The following instructions must be observed.

Source of danger: Dangerous movements
Possible consequences: Danger to life and limb and property damage.

Danger How to avoid: The protection of personnel must be secured in the
plant by taking superordinate steps. These steps
are plant-specific and must be determined by the
manufacturer after an analysis of the possible dan-
gers and faults. Observe all safety instructions of
the plant.

Observe the following in particular:

» Personnel must be kept clear of the machine
movement range. Possible measures to prevent
personnel unintentionally accessing the machine
are protective fences, protective railings, protec-
tive coverings and light curtains or barriers.

* Fences and coverings should be strong enough
to withstand maximum possible momentum.

» E-stop switches must be mounted in the imme-
diate vicinity of the operator so these can be
easily reached. Check that the E-Stop sequence
works before starting up.

» Make sure the drives are brought to a standstill
before accessing or entering the danger zone.

» Avoid operating high-frequency, remote control
and radio equpment near the equipment electro-
nics and supply leads. If use of such a unit
cannot be avoided, check the system and the
plant for possible malfunctions at all positions of
normal use before the first start-up. If necessary,
carry out a special EMC test on the plant.

* Do not use a very high setup speed (parameter
A101). The user must be able to bring the plant or
machine to a standstill with the use of the E-stop
switch and before serious damage can occur.

Power is switched on  Message displayed with power on.

CTA display: drive enable

H1 DDC: AF
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7.2. Check the Traversing Direction (Working
Direction) of the Feed Axis

Depending upon the construction of the machine, the motor must rotate in
either a clockwise or counterclockwise direction to move the forward feed
unit in a positive direction.

Parameter A109 is used to match the rotational direction of the motor to the
prevailing mechanical conditions.

Source of danger: A command to move can cause the machine to
move in the opposite direction.

. Possible consequences: Damage to machine can ensue.
Caution

How to avoid: * Maintain sufficient distance to the limit stop.

* The machine operator must be able to trigger the
E-stop in time.

Check Traversing With a positive signal at input "jog forward" of the DEA 4.1 (X17/6) there
Direction must also be a positive machine feed response. If there is a negative feed,
then adjust parameter A109.

Command: jog forward
Results: negative feed
Measure: A109 of 0 0 000 000 to 0 1 000 000

7.3. Establishing a Reference Dimension

Incremental position If an incremental position measuring system is used, i.e., either DSF or a
measuring system linear scale, then it is necessary to run a homing cycle each time the control
voltage is swtiched on. See setions 8,.1 and 8.2 for details.

Absolute position A reference dimension must only be established once in the case where an
measuring system  axis with a multiturn encoder (MTG) is started up. It is not necessary to run a
homing cycle each time the control voltage is switched on. See section 8.3.

7.4. Determining Short-Term Torque - Setting the
Overload Factor

Short-term torque  The short-term torque M,y of the drive must be set with parameter C002
,Overload factor” .

The standard value of the motor/drive combination generally used is listed in
the selection data of the document entitled ,DDC with MDD*, doc. no. 209-
0069-4368-XX.

If a short-term torque other than that listed should be needed, then it is pos-
sible to determine this "overload factor" by means of the following relati-
onship.

ISy
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The parameter ,Overload factor* affects the values listed in the sel-
ection data for torque M, and Mg and ON time ED.

If the settings are higher than those listed in the selection data,
then the values for

* ON time ED and
* possibly the acceleration capabilities of the drive

are reduced.

Overload factor The following applies to the overload factor:

UF = C002 overload factor in %

Mz = short-term torque in Nm

M,y = continuous torque at standstill in Nm

ON time ED The ON time for short-term torque is listed in the selection data of ,DDC with
MDD", doc. no. 209-0069-4368-XX. ON time, ED, is calculated as shown
below if shorter short-term torques are required:

ED =ONtimein %

Mz = short-term torque in Nm

My, = continuous torque at standstill in Nm
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Continuous standstill
torque

Possible error
reactions with drive
errors

Error reaction selection

Caution

The servo motor can output a continuous standstill torque during continuous
operations

» of up to 25 % of nmax (maximum NC usable speed) and
 up to an ambient temprature of 45°C.

In accordance with the thermal time constant, the motor housing will achieve
a temperature of 60K. To accomodate higher rpms, see the relevant motor
operating curve for the continuous torque.

7.5. Error Reaction

The drive response in the event of a drive error can be set with digital drive
controllers. Three responses are possible.

» Braking at maximum torque with automatic powering down - Error reac-
tion 1

e Braking at maximum torque without automatic powering down - Error
reaction 2

» Torque disconnect without automatic power disconnect - Error reaction 3

Error Drive reaction with a drive error
reaction
0 ¢ Braking at maximum torque

« Torque disconnect of drive after 500 ms

« Automatic power disconnect

« Ready to operate Bb (X8 - 7/8) opens

» Holding brake applied at n > 10min-1 but no more than 400 ms

1 ¢ Braking at maximum torque

« Torque disconnect of drive after 500 ms

« No automatic power disconnect

« Ready to operate Bb (X8 - 7/8) opens

» Holding brake applied at n > 10min-1 but no more than 400 ms

2 « Drive immediately goes torque-free
« No automatic power disconnect

« Ready to operate Bb (X8-7/8) opens
* Holding brake applied immediately

Fig 7.1: Drive reactions with drive errors

Source of danger: The holding brake wears down after 20,000 revolu-
tions against the closed holding brake.

Possible consequences: Machine could be damaged.

How to avoid: Do not set in motors with holding brake error reac-
tion 2.
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Bringing the drive to a
standstill in terms of
the error reaction

Caution

Drive error

Speed

Torque

Bb contact

Holding brake

Second axis

Drive error

Speed

Torque

Bb contact

Blocking brake

Second axis

Error reaction 0 and 1

.

0 = with automatic power shutdown
1 = without automatic power shutdown

0

Holding brake applied when speed < 10 min-1, or after

N4 sec. /_

released

clamped

Error reaction 2

.

0

‘ ‘ (@ ‘
0.2 0.3 0.4 0.5 Y tins—p

- immediate torque safety disconnection
- without automatic power shutdown

I Without a holding brake, the

| N~ T T — — — — - axis will coast to a hal.

1

released

clamped

«
)

t—»

FPstill

Fig 7.2: Bringing the drive to a standstill depending on the error reaction

How to avoid:

Source of danger: The following errors do not permit a defined stand-

Possible consequences: Machine damage is possible.

still of the drive.

Apply DC bus dynamic brake. See DDC1.1 Project
Planning Manual, doc. no. 209-4381-XX for detalils.

Error number

Name

22 motor encoder error

24 overcurrent

25 overvoltage

60 bridge fuse

61 earth fault fuse

67 hardware synchronization faulty
69 + 15V error

70 + 24V error

71 + 10V error

72 + 8V error

73 voltage source driver stage

Fig 7.3: Error number
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ISy

DLC Error Messages

Setting error reaction

The errors that are detected in the DLC single-axis positioning mo-
dule (error in the position control loop), are always braked to a
standstill at maximum possible motor torque regardless of the er-
ror reaction which has been set. Power is not shutdown.

List of the DLC Error Messages

absolute encoder error

no power

axis switched off 1

maximum limit switch 1

axis number incorrect

maximum override Al

W-Dog drive minimum limit switch 1
battery empty positive feedback
operting mode not setup 1

division error E-stop

DPR illegible

zero point switch 1

store block number

parameter loss

external encoder

position monitoring 1

error input parameter

program loss

HOM - command Al

RTS nesting

IDS break error

SAC command

IDS format length

lag error

IDS format sign

software combination

IDS checksum error

a non-permissible block

illegal command

feed monitor 1

JSR nesting WRITE command
no BCD Input target position < limit 1
configuration target position < limit 1

no zero pulse 1

system error 1

Fig 7.4: List of DLC error messages

» Switch operating mode parameter on
» with () select parameter block

 call up parameter C008

* input error reaction

* press
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7.6. Check Motor Holding Brake

To keep suspended axes from slumping, it is necessary to use motors with
integrated holding brakes.

Source of danger: The motor holding brake is not a working brake. It
wears down after 20,000 revolutions against the
: closed brake.
Warning Possible consequences: Damage can be caused by slumping feed axes.
How to avoid: * Use INDRAMAT drive controllers only to control
the motor holding brake.

* When projecting the machine, make sure that the
braking time of the drive does not exceed 0.4
seconds. Use a service brake for longer braking
periods.

» Do not set error reaction 2 in motors with holding
brakes.

Holding brake function To release the holding brake, apply + 24V DC. The holding brake is clamped
with a power disconnect.

An INDRAMAT drive controller controls the holding brake. The set error
reaction affects the control of the holding brake.

Control of holding
brake as dependson | . ? 1 - |
error reaction . : |
Internal speed |
command value | '?)
to zero 0 | i
Motor torque 1 T 1
i1) I
0 !
1) 2) !
Holding brake 1 . released —{—
0 1 clamped
n<10 min-1  n>10 min-1 | |
UDcontact ¥ 1 _:_
° |
Time axis : : : : : : § | |
0 100 200 300 400 500 g) 300
tin ms—p

1) The blocking brake is immediately applied is error reaction 2 is set.
The motor is immediately switched torque free.

2) Error reaction 0 :
The blocking brake is applied when rpm falls below 10 min-1, but no later
than 400 ms

3) The automatic program can be started 300 ms after the UC contact has closed.

4) The UD contact opens with error reaction 1 and 2 only, if the Bb contact is
switched into the E-stop loop.

FPDDChb

Fig 7.5: Control of the holding brake depending on the error reaction
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Check holding brake + Call up parameter C 001
load  « |nput 0000 0000.
e Switch on setup mode.
» The release of the holding brake must be audible.

* Measure the voltage at analog output channel 2 (X3-3/4) with motor at
standstill.

» Calculate load torque.

UAK2 ./
10V

M, = K

typ * "'m

M,  =load torque in Nm
U, = voltage at analog output channel 2 in V

/

yp = rated current in A of equipment

K,  =torque constantin Nm/A

Load torque should not exceed 70% of the rated torque of the motor holding
brake as is specified in the data sheet.

Manual release of the If the feed axis is, for example, to be manually moved during a start-up, then
holding brake the holding brake can be released by applying 24V DC.

Source of danger: Danger of unintentional machine motions.

Possible consequences: Injury and machine damage from slumping

Warning feed axis.

How to avoid: Secure suspended axes against unintentional
motion.

Release holding brake:

* Pull out motor connector

* Apply 24V DC to the holding brake connections

e +24V at pin F of the motor connector

* 0V at pin G of the motor connector - use separate motor connector.
e The release of the holding brake must be audible.

» Reclamp the holding brake after moving the axis.

7.7. Parametrizing the Speed Controller

Standard speed controller parameters are stored in the motor feedback of
the MDD motor. These standard speed controller parameters suffice for
most applications. The speed controller does not generally need to be adap-
ted.

Standard speed controller parameters can be set with the use of a PC (emu-
lation software DDS2PC required) or via the CTA programming and display
unit.
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Setting standard speed
controller parameters
with a CTA

Speed controller-
Parameter adaption

Caution

Overview of the Speed
Controller Parameters

» switch operating mode parameter on
» press () until parameter block C 100 is displayed
* enter 5301

* press

If feed axes do not meet the demands required for stability, then the causes
are generally to be found in the mechanical system of the machine. The
unfavorable affects of batches that are too large, lack of sufficient rigidity or
extrinsic moments of inertia that are excessive can, under some circum-
stances, be reduced by a correctly adapted speed controller parameter.
Only by reworking the construction of the machine can the time-consuming
task of adapting the speed controller be avoided.

Source of danger: Incorrectly matched speed controller parameters
affect the mechanical system of the machine.

Possible consequences: Poor results, reduced service life of the
machine, and possible damage to the machine.

How to avoid: Speed controller parameters may only be set by
gualified personnel.

Speed controller parameter Parameter number

Speed controller C 010
proprotional amplification
Kow [ MA/ (rad/s) ]

Speed controller follow-up time co11
TyIms]

Smoothing time constant C 012

TeL[ps]

Fig 7.6: Overview of speed controller parameters

W setpoint
TGL Kp w Current limit Kp
I P e A el
4 I
l'actual
@ actual Kpe : speed controller
K1) Unit integrator proportllona.I gain
TeL : smoothing time constant
> > N . speed controller follow-up time
Kp  : current controller
proportional gain
K| . integral gain
Wgo : command value motor rpm
1) K| = Kp w Wist - actual value motor rpm
l ™ list : actual value motor current
lson : command value motor current
FSdrehz

Fig 7.7: Speed controller - terminal diagram
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Smoothing time
constant

Current regulator

Caution

Load torque at feed
velocity

Load torque in rapid
traverse

The smoothing time constant can be used

» to suppress the quantization effects in the detection of the actual speed
value and

* to filter the resonance frequency caused, e.g., by coupling.

The smallest input value is 250 ps. This means that the smoothing time con-
stant is switched off.

Do not change the standard current regulator parameter.

Source of danger: Damage to drive controller as a result of incorrect
set current regulator (parameter C009).

Possible consequences: The drive controller can be thermally damaged.

How to avoid: Do not change the standard parameter set by
INDRAMAT.

7.8. Check Drive Load

To check drive load and the mechanical system of the machine, measure
motor current at feed velocity, in rapid traverse and during acceleration.

The motor current can be measured at analog output channel AK2 (X3-3/4).
In parameter C 001, 0000 0000 must be programmed. Load torque can be
calculated using the motor current.

U
M, = =226 oK

10V

M,  =load torque in Nm

m

typ *

U, = voltage at analog output channel 2 inV

/

yp = rated current in A of machine

K

m

= torque constant in Nm/A

Do not exceed 60% of the continuous torque of the motor during standstill
and at maximum feed velocity.

Causes of excessive load torque:

» axis clamp has not been released

* insufficient lubricant

* blocking brake not released - check connection
» weight counterbalance not sufficient

* recirculating ball screw sluggish

» too much tension in slideways

Do not exceed 75 % of the continuous torque of the motor when in rapid tra-
verse.

Tsaal] « DOK-CONTRL-DDC+MDD+DLC-ANW1-EN-E1,44 « 01.97 70



7. Commissioning

Load torque during
acceleration

Weight counterbalance

Continuous
regenerative power

ISy

On disk or harddrive

Parameter list

The current limit of the drive controller should not respond when the drive is
either accelerating or decelerating. Reduce acceleration is necessary (para-
meter A 102).

Current limit
JaNe X ) D
N\ )40 / ©)
XL\ AL
// \ AN
(1) Curpfft ;o%w.\ (1) Current comm.
@ Ituzljll rplm ! \ @ A!ctuz!ﬂ rplm !
. N J
incorrect N correct

SVbes

Fig 7.8: Current path during acceleration

Set weight counterbalance so that the drive pulls the same current in both
directions.

Run the machine for at least 15 minutes with that load cycle with which the
highest continuous feedback power can be anticipated, i.e., short cycle time,
highest motor speed or greatest number of delays. Bleeder overload shut-
down may not occur. If the bleeder prewarning contact opens, or the mes-
sage "bleeder overtemperature warning" (error 52) is signalled, then
approximately 75% of the continuous regenerative power is achieved.

7.9. Securing Data

As aresult of an error, either parameters or the program can be era-
sed. It is thus recommended that data be secured outside of the
drive controller itself as well.

With the editor and comminications program ,Motion-Manager* it is possible
to easily store parameters and program on either the disk or the hard drive.

We recommend filing a complete copy of the parameter list, as shown in
section 6, with the documents of the machine.
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8. Functions of the DLC Single-Axis
Positioning Module

8.1. Homing a Linear Axis with Indirect, Relative
Position Detection (e.g., DSF digital servo
feedback)

Axes with relative position detection, e.g., the DSF, must be equilibrated to a
machine reference point once the distribution voltage is switched on.

Referencing + The safety limit switch must be in the E-stop sequence
prerequisites « Reference switch connected to DEA 4 and checked
e Parameters A 110 and A 112 programmed

* No interference contour (workpiece) between current position and refe-
rence switch

» Conduct drive start-up as outlined in section 7

Safety limit switch Homing switch
'/ Reference cam
Slide ]
: =% Safety cam

T
[_ E-stop chain

Drive controller

|Input 01...07 1 24V

|
| | | Start referencing
i | |Input01...07 J\
-
| | |Output01...11
-

i Connected to . | Message (?
. drive and "in reference”

| tested |

I. _____________ J FPrefer

Fig 8.1: Referencing prerequisites
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Start referencing

Warning

Referencing velocity

Referencing cycle

Reference cam

A referencing cycle is started in setup mode if a "1" is applied to the input
specified in parameter A 112. With an automatic program in progress, it is
started with a HOM or G 74 command.

Source of danger: The axis can move in the wrong direction during
referencing.

Possible consequences: Personnel could be injured and machine
damage is possible.

How to avoid: Personnel may not remain within the danger zone
of the machine.

There must be sufficient distance to the dead stop.

The machine operator must be readily able to
actuate the E-stop sequence.

The homing velocity is programmed in parameter A 110.
Homing switch >23° |

f,
0 <<337°7)
2) |

Encoder homing markers

| |
| | || |
| |
/ \wlt i)
™
|

Speed

<

~7

Reference point

1) If speed and set acceleration permit, then the homing point will be directly approached.
If speed is too high or acceleration too low (parameter A102) then the reference marker is
ignored and the drive reversed.

2) The distance between the positive edge of the homing switch and the reference marker
must be greater than 1/16 motor revolution (£ 23°) and smaller than 15/16 motor
revolution (= 337°).

FPzykl

Fig 8.2: Referencing cycle of a linear axis with DSF digital servo feedback

The reference cam must be sufficiently long so as to prevent the opening of
the reference switch, once actuated, to the end limit. Only then is it possible
for the DLC to recognize in what direction to look for the reference marker
once the reference marker has been overshot.
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Referencing cycle flow
process diagram

Referencing
prerequisites

Start
homing cycle

O

C

Y
J

Check parameter A110

I
Actuate E-stop

AXis
running
in direction
of reference
switch

no |

[l Y

e

Check reference switch

| Actuate E-stop |

Axis holds for max:
one revolution after
homing switch. Absolute
position shown
in display.

no

Error message
zero point switch

yes

yes

( Axis home )

Reference marker must
be within 1/16...15/16
motor revolutions
after the positive edge
of the reference switch.
Shift reference cam.

FPabldiag

Fig 8.3: Referencing cycle - flow process diagram

The permissible working range of the feed axis can still be overs-
hot. Enter travel range limits in parameter A 113 und A 114.

8.2. Referencing a Linear Axis with Direct Position

Detection (e.g., Linear Scale)

Axes with direct position detection and relative position measuring systems
must be equilibrated to a machine reference point once distribution voltage
is on.

» The safety limit switch must be switched into the E-stop sequence
» Reference switch connected to DFA 4 and checked

» Connect position masuring system to the DEF and check it

» Parameters must be programmed as per Section 6

* No interference contour (workpiece) between current position and refe-
rence switch

» Conduct drive start-up as outlined in section 7
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sitioning Module

Safety limit swit

ch Reference switch

Reference cam

Slide

Vil
el

E-stop

. =] i Safety cam

sequence

Digital
~1 electronics -

T

o
HEN

HEn

Connected to

| drive and
| tested.

Drive controller

DEF 1.1 DEA 4.1!

| | InputO1...07 +24V

i | Start referencing
| | Input01...07

i ; Output 01...11

Lo Message

"Iin reference"<$>

L

FPvorrefer

Homing start

Warning

Fig 8.4: Referencing prerequisites

A referencing cycle is started in setup mode if a "1" is applied to the input
an automatic program in progress, it is

specified in parameter A 112. With

started with a HOM or a G74 command.

homing.

Possible consequences: Personnel

Personnel may
of the machine

How to avoid:

The machine

Source of danger: The axis can move in the wrong direction when

could be

damage is possible.

not remain within the danger zone

There must be sufficient distance to the dead stop.

operator must be readily able to
actuate the E-Stop sequence.

Homing velocity The homing velocity is programmed in parameter A 110.
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8. Functions of the DLC Single-Axis Positioning Module

Maximum traverse rate

If an external measuring system is being evaluated, then do not exceed
maximum input frequency of the DEF position interface (1MHz).

P DDS 2.1- ... . - DL05-00

increments

incremental
positioning interface
DEF 1.1

pulse repetition

linear scale

or

Signal duration
rotary encoder

hairlines

max. 1MHz

Linear scale Rotary encoder

Signal duration

equals the distance from . . R pm equals an angle of . . . XDin °

XL = incremeqt_s Xp = 360 °
pulse repetition number of hairlines
actual position . S
value in drive o XL in pm o Xpin
controller resolution in  pm = ——— resolution in = —4

maximum traversing range maximum speed

Vimax / m/min =60 « X |/ pm « fg / MHz Nmax / U/min = 166.67 « Xp / ° » fg / MHz » 103

Note the mechanically permissing traversing range or the speed of the encoder

maximum speed -
or traversing traversing speed speed
speed with in m/min in U/min
. maximum 300 —
input frequency 7000 -+
of the
DEF 1.1 N 6000
offg =1 MHz
200 T 5000 |
i 4000 T
3000 |
100
permissible 2000 — permissible
range range .
- ) 1000 | signal
signal duration
: : : : ! duration ‘ : : ‘ i XD
1 2 3 4 5 XL 0.01 0.02 0.03 0.04 0.05 in°
in pm
\ i \ i t— resolution — — t— resolution
025 05 075 1 1.25 in um 2.5.10 7.5410 12,5410 in°
DBverGeb

Fig 8.5: Maximum traverse rate with external position measuring systems
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8. Functions of the DLC Single-Axis Positioning Module

Referencing cycle

Reference cam

Reference cycle - flow
diagram

ISy

Function principle

Prerequities for setting
the reference
dimension

Homing switch ¢ 1) 3

i
I
|
|
| Homing marker
[
|

L N

Reference point

v| Speed

1) The distance between the positive edge of the homing switch and the reference marker
must be greater than 1/16 motor revolution and smaller than 15/16 motor revolution.

FPzyklus

Fig 8.6: Referencing with direct position detection

The reference cam must be sufficiently long so as to keep the reference
switch, once actuated, from opening all the way to dead stop. Only then is it
possible for the DLC to recognize in what direction to look for the reference
marker once the reference marker has been overshot.

See section 8.1 for the flow diagram of referencing cycle.

The permissible working range of the feed axis can still be overs-
hot. Enter working range limit in parameters A 113 and A 114.

8.3. Establishing the Dimensional Reference of a
Linear Axis with Multiturn Encoder (MTG)

A reference dimension must be established once when commissioning an
axis equipped with a multiturn encoder (MTG). It is not necessary to run a
homing cycle each time the control voltage is switched on.

Rotor position is detected cyclically and absolute and then processed in the
drive controller with high resolution. Within one motor revolution, there is a
resolution of 4096 positions.

The multiturn encoder makes absolute actual position detection over 4096
motor revolutions possible.

» Saftey limit switch switched into the E-stop sequence.

» Parameters have been programmed as described in section 6.

» There is no imperfect contour (workpiece) between the actual and the
homing position.

e The drive has been started up as per the procedure described in section
7.
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-

Using the multiturn
- 0 1) 4096
encoder to limit the < >
working range >0 2) <4096
3) 3
—> - > )
Table
Reference
position
1) The maximum working range with absolute indirect actual position
evaluation at the motor equals 4096 revolutions.
2) Usable working range = 4096 rev. - 2 « max. braking path in motor revolutions.
3) Maximum braking path in motor revolutions FPfahrbe
Fig 8.7: Using the multiturn encoder to limit the working range
Source of danger: If the maximum working range is exceeded, then
the absolute reference dimension is lost.
. Possible consequences: Damage to the machine can result.
Caution

How to avoid:

Program parameter A 113 and A 114 (travel range

minimum/maximum) with a sufficient clearance to
the traversing range limit.

4096

t
P = position in revolutions
A=

Y

absolute reference dimension within working range limitations

>0 through <4096 motor revolutions DGgrenz

Fig 8.8: The limits of the absolute reference dimension
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8. Functions of the DLC Single-Axis Positioning Module

Setting the absolute Bring the feed axis to a measured position by jogging it there in setup
reference dimension mode (match parameter A114 “Travel range maximum”, if necessary).

» Switch operating mode parameter on
* Check parameter A 109
» Call up parameter C 007 absolute encoder homing position.

e Input C 007
A 109 =0 0 000 000 A 109 =01 000 000
_ position measured _ position measured
€007 = eedconstant CO07 = 4096 + =y onstant

Example: In Figure 6.6 of section 6.6 the measured position (+600 mm) is
located in the center of the working range.

Parameter A 109 reads 0 1 000 000
Feed constant = 6.25 mm

600 mm
6.25 mm

CO007 = 4096 — = 4000

Input value : 4000.0000

e hit(¢)!
» switch operating mode off

* hit (4) until the position appears in the CTA display. The measured position
is displayed, e.g., + 000600.00.

Absolute encoder- The current actual position is stored in the drive controller once control
activate monitor voltage is off. Stored position and actual position are compared once it is
switched back on.

The permissible deviation is programmed in parameter C 006.

[@ The permissible working range of the feed axis can still be overs-
hot. Enter working range limit in parameters A 113 and A 114.
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8. Functions of the DLC Single-Axis Positioning Module

Inputting position offset

2

Caution

8.4. Setting Position Offset (Zero Point Offset)

If the reference point of the machine does not agree with machine zero
point, then an offset can be programmed. The positioning commands in the
user program, in this case, then relate to the machine zero point.

4

|
T \|< AN I
| | | |
| | | |
| | | |
Il I I
| | | |
| |
& @
: Reference Machine!
| point zero point
| |

working range min. — + working range max. MZrefpu

Fig 8.9: Position of reference point, machine zero point and working range limit in a forward
feed unit.

e Call up parameter A 111

» Enter the difference between the machine zero point and the reference
point.

S Sdaddadaadda

Offset in input units (2 or 3 decimal places depen-
ding on parameter B 007)

0 = machine zero point in a positive direction from
the reference point
1 = machine zero point in a negative direction from
the reference point

If the drive is equipped with a multiturn encoder, then the zero point
can only be moved in a positive direction.

Source of danger: A zero point offset is not possible with a rotary
axis.

Possible consequences: There is the risk that the reference dimension
will be lost and there will be damage to the
machine.

How to avoid: Program parameter A 111 to read 0 000000.00.
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8. Functions of the DLC Single-Axis Positioning Module

Traversing range limits  The traversing or working range limits (parameters A 113 and A 114) always
reference the reference point or the encoder zero point as is the case with
multiturn encoders. If an offset is programmed, then the working range limits
must be adjusted accordingly. The programmable working range is then cor-
respondingly displaced.

Example: Figure 8.9 gives the minimum working range with - 200 and the
maximum working range with + 1000.

ogannatt

A 113 A114 Alll
-000200.00 +001000.00 0 00000.00 - 200 ...+ 1000
-000200.00 +001000.00 0 00150.00 -350 ...+ 850

Fig 8.10: Parameters and programmable working range

Programmable working range = A 113+ A 111 ... A114+ A 111
+ if zero point is moved in a negative direction

- if zero point is moved in a positive direction

8.5. Positioning Against a Dead Stop

With the DLC single-axis positioning module it is possible to run forward
feed units in a controlled manner against a dead stop. To do so, it is neces-
sary to program a torque limit and a corresponding positioning command in
the user program.

End limit

i "

0 +400 +500 MZreffes

Fig 8.11: Forward feed unit with dead stop

Torque limit A command limiting drive torque (MOM command) must precede the posi-
tioning command in the user program. With this command, the torque is
limited during the run to the dead stop and at the dead stop.
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8. Functions of the DLC Single-Axis Positioning Module

Example:

program  blockno. command

input

|

E 150 MOM

% 060 020 00 400
axis 1

constant torque limit 400 = max.
drive torque

input to activate constant torque
limit

00 = constant torque limit always
active

torque limit at the dead stop with
PFIl and PFA command;

Input range O ... 100;

100 = 25 % of maximum drive tor-
que.

Torque limit up to dead stop with
PFl and PFA command; Input
range 0 ... 400, 400 = 100 % of
maximum drive torque.

Positioning command  Path information can be programmed either absolute or incremental, i.e.,
relative. The programmed traversing distance must be greater than the
remaining distance to the dead stop. The dead stop must be located within
the working range limit.

Example:
program offset no. positioning command
input PFA = absolute
| PFI = incremental
E 0151 PFA
% +000501.00 100
axis 1

traversing speed in per thousands
of maximum speed.

position > position of the dead stop
with PFA.
path traversed > remainder of

Offset incrementing  Once the dead stop is reached, then there is switching to the next after pro-
gram block.

If the dead stop is not reached, then there is switching to the next program
block. It is possible to branch to an error routine in the program.
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8. Functions of the DLC Single-Axis Positioning Module

Recognizing the dead
stop

Program example

Warning

The dead stop is recognized if the lag distance has grown to fourfold the
usual value (lag distance = speed/KV factor).

If the dead stop is not recognized within the programmed path plus fivefold
the lag distance, then there is a switching to the next program block.

The dead stop can only be recognized 20 ms after reading the PFI or PFA.

0100 MOM 1 060 020

torque limit: 60% to dead stop; 20% at dead stop
« start run with 30% of vmax

0101 POA 1 +000450.00 300 + speed at +400 reduce to 10%

0102 VCA 1 +000400.00 100 + run against dead stop to P0s.510 with v=10%.

0103 PFA 1 +000510.00 100 *) * jump to error routine

0104 JMP 0200 * jump to block 0120, if inut 02 is set (work completed).
0105 BCE 012002 1 * loop

* return to Pos. 0 with maximum speed

* jump to stop after block 0100 (wait for next cycle).
* set error output 07

* return to Pos.0 at maximum speed

 jump with stop after block 0000

0106 JMP 105
0120 PSA 1 +000000.00 999
0121 JST 0100

0200 AEA 07 1
0201 PSA 1 +000000.00 999
0202 JST 0000

*) Jump to next after block if dead stop is recognized. If dead stop is not recognized, then
the program jumps to the next block.

Fig 8.12: Program example

Source of danger: The speed with which the dead stop is being
approached is too high.

Possible consequences: Machine damage can result despite torque
limit.

How to avoid: Program speed appropriate to ambient conditions.

As a result of the torque limit, errors can occur when running to the dead
stop. The following table lists several typical errors and the remedial actions
to take to clear them.

Error Cause Remedial action

Drive cannot follow Reduce speed; Increase torque

to dead stop

Drive error 78 is signalled
when running to the dead
stop

Drive does not run. Pro-
gram jumps to next after
block

Torque is limited to below
the friction torque

Increase torque to dead stop

Error 78 is signalled after
reaching the dead stop

Monitoring Speed control-
ler actuated

Decrease torque at dead stop,
possibly torque to dead stop as
well

Dead stop not reached. Pro-
gram jumpts to next block.

Traversing path too short | Program a longer traversing

path

Fig 8.13: Errors when running against the dead stop

8.6.

An automatic program in progress can be interrupted by means of a swit-
ching signal and then continued at the interrupt program address. This can
be used to initiate an automatic return in the event a tool should break (tool
monitoring required). The interrupt function is released via parameter B 012.

Interrupt Vector (Jump on Event)
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8. Functions of the DLC Single-Axis Positioning Module

Override active

Caution

Example: Parameter B 012

07 111100

Start block for the interrupt program

Feed interrupt yes/no

0 = Feed in progress is not interrupted (do not pro-
gram feed in the interrupt program).

1 = Feed in progress is interrupted.

Interrupt in subprogram
0 = subprogram not interrupted
1 = subprogram interrupted

A positive edge at this input (01 ... 37) starts the
interrupt program;
00 = interrupt function not active

1. Thereis no automatic return to the interrupted main program.
2. The interrupt vector is only available in Task 1.

3. Jumping is not possible in a subprogram that is concluded with
RTS.

8.7. Speed Override

The speed can be reduced to increase the control of the program sequence
whilst setting up the machine.

Speed override can generally be activated via a parameter or in the program
by means of a command.

Source of danger: Speed override is not in effect during referencing.
Possible consequences: Machine damage is possible.

How to avoid: If necessary, reduce homing speed in parameter A
110.
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8. Functions of the DLC Single-Axis Positioning Module

Override via parameter

Table of values with
Gray-Code speed
override

A general speed override can be activated via parameter B 013. Speed

value input is binary or Gray-Code and a step switch mechanism is used.

Parameter BO13

6 00000000

| 5 = binary code

| 6 = Gray-Code input 04 ... 07

l\ 16 Drive controller
\ // e
\
DEA 4.1 |
— Gray coded | ——— -
> stage switch (1 P | 12 | |
+24V [ — C '|' EO4 |
I | C -13 EO5 | H
' 2 Tia |
-~ B C -i- E06 !
Do b |15
L —C - Eo7 | |
i | x17 |
|__________i FPgesw
Fig 8.14: Speed overrride via a Gray-Code switch
Input Speed in %
04 05 06 07
0 0 0 0 0
1 0 0 0 1
1 1 0 0 2
0 1 0 0 4
0 1 1 0 6
1 1 1 0 8
1 0 1 0 10
0 0 1 0 20
0 0 1 1 30
1 0 1 1 40
1 1 1 1 50
0 1 1 1 60
0 1 0 1 70
1 1 0 1 80
1 0 0 1 90
0 0 0 1 100

Fig 8.15: Table of values with Gray-Code speed override

Speed reduction relates to the speed which has been programmed.
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8. Functions of the DLC Single-Axis Positioning Module

Override in program  The VEO command can be used to reduce the speed in the program. AVEO
via command command has priority over a speed override from parameter B 013. A VEO
command remains valid until a different VEO command replaces it or the

automatic operating mode is switched off.

Example:
program block no. command
inﬁ;ut ‘ ‘
E 0180 VEO
% 3 0 999 0
axis 1

0 = Override in % of programmed
speed
1 = Override as % of vmax (A100).

0.1....99.9 % = Override value with
parameter entry 4

0 = Override is read in anew after
each control cycle (1 ms)

1 = Override read in only once

Parameter entry:

0 = Override off or as in parameter
B 113

1 = not used

2 = binary at inputs 01...07

3 = Gray-Code at inputs 04 ... 07
4 = Override from VEO command

8.8. Setup Mode

Setup mode is switched on if the automatic operating mode and parameter
input are switched off.

DEA 4 inputs
i Operating mode
Parameter (X17/1) Autor?;f?c/é)setup P 9
1 0 Parameter input
0 1 Automatic
0 0 Setup

Fig 8.16: Operating modes

If there is no error pending and if the power source is switched on (UD con-
tact), then setup mode is possible.
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8. Functions of the DLC Single-Axis Positioning Module

Signal sequence  Condition:
» E-stop input of a DEA 4 must be 1.
* The UD contact must be closed.
* Immediate stop input of DEA 4 must be 1.

Input signal Output signal
Automatic (1)
(1) _): | 7 S ms Operating mode
setup
1
Jog forward (+) 0 | |
1
Jog backward (<) 0 | |
Speed
0 o o p
TBsignve

Fig 8.17: Signal sequence in setup mode

8.9. Automatic Mode

The following conditions must be met before an automatic program can be

started.

Signal Connection

E-stop input DEA 4 - X17/3 1
Immediate stop input DEA 4 - X17/4 1
UD contact X3/9-10 closed
Fault signal DEA 4 - X17/16 1
Parameter DEA 4 - X17/1 0
Automatic DEA 4 - X17/0 1

Fig 8.18: Preconditions for an automatic program

Signal sequence If the output "automatic operating mode" of the DLC is set, then the automa-
tic program can be started.

Output signal Output signal
Automatic 1
o—h
é w 400 ms Breakdown
1 7
CLEAR 0 /
T ,
1 1 ' | Operating mode
0 A > | 400 ms Automatic
|
START  |>300ms »| [«} —>»! >300 ms
—>> l€«<—>20 ms TBsignvb

Fig 8.19: Signal sequence in automatic mode
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8. Functions of the DLC Single-Axis Positioning Module

Program Example If commissioning has been completed as outlined in section 7, then a simple
program can be input to check drive controller functions. To program exten-
sive programs, see ,DLC 1-A single-axis positioning modules for digital drive
control“ - Programming Instructions; doc. no. 109-0852-4102-00.

The positions programmed in the following example specifically apply to this
example. They must be adapted to the specific machine conditions as other-
wise the machine could be damaged.

Example:

The following program sequence is to be programmed:
» Positioning to + 300 in rapid traverse

» with feed speed to + 360

» dwell time of 1s

» return to 10 in rapid traverse

rapid feed \ feed

dwell time 1 s

+10 +300 +360 DGprog
Fig 8.20: A simple processing program

INDRAMAT Command Comment
Programming  I'e’500 jmp jump to block no. 100.

Language | 0100
E 0100 POA run to +360 with 99.9% of maximum speed
1 +000360.00 999 Note: block incrementing after 1 ms.
E 0101 VCA reduce speed to +300 to 10% of maximum speed
1 +000300.00 100
E 0102 PSA run to +360 with 10% of maximum speed.
1 +000360.00 100 Note: blocking incrementing when position reached.
E 0103 WAI dwell time 1s
01.00
E 0104 PSA return to position +10 with 99.9% of maximum speed
1 +000010.00 999
E 105 JST jump to block no. 0000 with program stop
0000

Fig 8.21: Program
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8. Functions of the DLC Single-Axis Positioning Module

G-Code

Program

With the appropriate software it is possible to write processing programs in
G-Code as well. G-Code programming is possible with systems configura-

tionDG ..-...
Command Comments
E 000 JMP jump to block no. 100.
0100
E 0100 G90 absolute dimensional notation
E 0101 G62 speed optimized block transitions
E 0102 F== rapid traverse speed 18 m/min
018000.00
E 0103 GO1 position to +300
1 +000300.00 99
E 0104 F== feed speed 2 m/min
002000.00
E 0105 GO1 position to +360
1 +000360.00 99
E 0106 F== target speed anticipated with G62 in 1st or 2nd block
002000.00 after the positioning block
E 0107 G60 exact positioning on
E 0108 G04 dwell time 1s
01.00
E 0109 F== rapid traverse speed 18 m/min
018000.00
E 0110 GO1 Position to +10
1 +000010.00 99
E 0111 JST jump to block no. 0000 with program stop
0000

Fig 8.22: Program
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9. Diagnostics and Fault Clearance

Danger

9. Diagnostics and Fault Clearance

Extensive fault finding and the repair of drive components in the machine
are not acceptable because of the production downtime that such repre-
sents.

As a result of their design, INDRAMAT AC drives make it possible to com-
pletely exchange, without problems or difficulties, the individual functional
units and without requiring any necessary follow-up adjustments.

The service thus is limited to locating the fault, in the event of a breakdown,
either on the motor or in the drive controller, or, in some cases, the plug-in
module which means simply replacing the component.

Due to the interplay of DLC single-axis positioning modules, drive control-
lers, the mechanical system and position measurements, faulty drive move-
ments can result either from a fault within the aforementioned equipment or
incorrect adjustments of the individual components as they relate to each
other. For a quick localization of faults, the single-axis positioning module
and the drive controller have been equipped with an extensive diagnostics
system.

Source of danger: Increased risk of accidents in the event of faults.

Possible consequences: Severe injury of personnel and damage to the
plant.

How to avoid: * Problems and faults should only be corrected by
trained personnel.

» Personnel may not remain within the hazardous
area of the machine.

e Such protective measures as protective fences,
light barriers and so on must always be in use.

* When working within the hazardous area and on
electrical equipment, make sure that the power to
the machine has been switched off and it has
been secured against being switched back on.

» Wait the discharge time of the DC bus capacitors
which equals about five minutes.
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9. Diagnostics and Fault Clearance

9.1. Operating Status Display of the Drive Controller

The operating status, i.e., operating mode, of the drive controller is displayed
in the7-segement display H1. Operating states are displayed in terms of let-
ters and numbers < 10. Numbers > 10 are error messages.

slot for 6 o
software ault
module (US) \\ /// reset key (S1)
~_| rd
configuration [ I [EI3- Diagnostics displayH1
rating plate — | « operating mode
// » warning and
_ — | 5 error messages
rating plate of
basic unit
/,__/—’\\ FAdiaDDC
Fig 9.1: Diagnostics display and reset button on a DDC
Supply voltage applied During initialization of the drive controller, the numbers 1 .. -9 were dis-
played.

UL If an error is detected during initialization, then a corresponding error num-
ber is generated.
UL is displayed if the motor type stored in the drive controller does not agree
with the type of motor actually connected.
This message is generally only displayed if motor (MDD) and drive control-
ler are operated together for the first time.

Actions:
Press reset key S1. The standard speed controller parameters are now
loaded into the drive controller out of the motor feedback.

b b Ready signal

No error was detected during the intialization phase. The drive is ready to
switch power on.

Power contactor Drive ready
switched on  The power contactor is switched on. The DC bus voltage is built up.

Ab
AF oive cnavie

The control (DLC) has set the drive enable signal. The drive can now comply
with the command value entry.

Drive enable is issued by a single-axis positioning module if no error is pre-
sent and if either "setup" or "automatic" modes are switched on.

AH Drive halt

The drive is holding its position without drift. It will not follow a command
value. The drive is holding its position drift-free. It will not follow a command
value.

Tsaal] « DOK-CONTRL-DDC+MDD+DLC-ANW1-EN-E1,44 « 01.97 91
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9.2. Fault Displays of the Drive Controller

Fault messages and warnings are signalled via the diagnostics display H1.
Warnings are flashed. If there is no response to a warning, the drive control-
ler shuts down and an error message is displayed. Errors are stored. Once
the error has been cleared, then it can be cancelled by pressing the fault
reset button S1, by a positive edge at the CLEAR input of the DEA 4.1 or by
the CL key of the CTA (optional).

i Watchdog
Processor in drive controller not working.

1. There is no software module or it is defective.
2. Processor defective

Remedy 1. Plug-in software module or replace it.
2. Replace drive controller.

].8 Drive overtemperature shutdown
An unacceptably high temperature was detected in the power stage of the
drive controller. The message "amplifier overtemperature warning" was
generated for 30 seconds (warning 50). Depending on the error reaction, the
drive was brought to a standstill.

Remedy
1. Machine blower break down
2. Blower mesh dirty
3. Heatsink dirty
1. Replace the drive controller if the blower has broken down.

2. Clean blower mesh and/or heatsink.

].9 Motor overtemperature shutdown
The motor has overheated to an unacceptable level. For 30 seconds,
warning 51 was generated. The drive is brought to a standstill in terms of the
error reaction selected.

1. The motor was overloaded. The effective torque which the motor required
exceeded the permissible continuous torque at standstill for too long a
period.

Remedy 2. Earth short or short circuit in the lead to the motor temperature monitor.

1. Check motor layout. In those plants which have been running for an
extensive period it is advisable to check whether the drive conditions
have changed in terms of dirt contamination, friction, moving masses
and so on.

2. Check the lead to the motor temperature monitor for earth short or short
circuits.

2 O Bleeder overtemperature

Continuous regenerative power too high
Remedy 1. Adjust working cycle

2. Use a drive controller with higher continuous bleeder power.
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2 2 Motor encoder error
There are no motor encoder signals or they are outside of the tolerance.

1. Motor encoder cable break or incorrectly poled.
2. Motor feedback is defective.

Remedy 1. Check motor encoder cable.
2. Replace motor (feedback defective)

Source of danger: Displacement of dimensions if motor replaced!
Possible consequences: Risk of damage to machine and workpiece.

Warning How to avoid: Check reference dimension after motor is replaced.

24 Overcurrent

One of the three phase currents has reached a level that is greater than 1.5
times the rated current of the unit.

Remedy 1. Check motor cable.

2. Check current regulator parametrization. Contact INDRAMAT Customer
Service in this case.

2 5 Overvoltage

The DC bus voltage has reached an unacceptably high level (UD > 475V).
So as not to endanger the power stage of the drive controller, the drive was
switched torque-free.

1. Peak regenerative power too high
2. Bleeder switch defective

Remedy 1. Use a drive controller with higher peak bleeder output.
2. Check application.
3. Replace drive controller.

26 Undervoltage error
The DC bus voltage is monitored in the drive controller. If it should exceed a
threshold of + 200 V then the drive will be brought to a standstill as per the
error reaction set.

Fault in the power source (Phase failure)
Remedy 1. Clear the fault in the power supply.

33 External voltage supply fault
Auxiliary plug-in module (e.g., DEA 4) with galvanically isolated inputs and
outputs must be supplied with 24V DC.

The external 24 V DC are lacking or outside of the tolerance.

Remedy 1. Check external voltage source. Voltage width and tolerances are listed
in the Project Planning Manual. See plug-in module for digital intelligent
drive controllers, Project Planning Manual, doc. no. 209-0069-4356-XX.
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46 External encoder fault: maximum frequency exceeded
The interface module for connecting the external measuring system may be
operated up to a maximum input frequency. This error indicates that this
maximum frequency has been exceeded.

Maximum input frequency: DEF 1.1=1000 kHz
DEF 2.1=1000 kHz

Remedy 1. Reduce speed.

47 Reference marker of the external encoder not correctly detected
1. Plug-in module (DLF) defective.
2. Reference marker of the external encoder not correctly detected.

3. Reference marker must be located within 1/16th to15/16th motor revoluti-
ons after the postive flank of the reference switch.

Remedy 1. Replace plug-in module.

2. Contact INDRAMAT Customer Service because the mounted encoder
is not compatible with the evaluating electronics.

3. Shift reference cam.

48 Absolute encoder - battery undervoltage
Applies to absolute encoders with a battery in the feedback, e.g., the RSF
feedback. If the voltage level drops below 2.8 volts, then this message is
generated. The absolute encoder function will only be available for approxi-
mately four more weeks.
This error is generated each time the supply voltage is switched on.

Source of danger: Reference dimension will be lost!
Possible consequences: Machine damage possible.

Caution How to avoid: Replace battery as soon as possible.

50 Drive overtemperature warning (flashing)

The heatsink of the drive controller has reached maximum permissible tem-
perature. The drive can still maintain the command value for another 30
seconds. This means that it is possible to bring the axis via the control to a
standstill appropriate to the procedure being performed. In other words,
finishing can be completed, removal out of the area of possible collision and
SO on.

The drive is brought to a standstill as per the error reaction set after 30 thirty
seconds.

1. Machine blower break down.
2. Blower mesh dirty.
3. Heatsink dirty.

Remedy 1. Replace the drive controller if the blower was defunct.
2. Clean blower grid and heatsink.
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51 Motor overtemperature warning (flashing)

The motor has reached maximum permissible temperature. The drive can
still maintain the command value for another 30 seconds. This means that it
is possible to bring the axis via the DLC to a standstill appropriate to the pro-
cedure being performed. In other words, finishing can be completed, rem-
oval out of the area of possible collision and so on.

The drive is brought to a standstill as per the error reaction set after 30
seconds.

The motor was overlaoded. The effective torque required by the motor
exceeded the permissible continuous standstill torque for too long a period.
Remedy 1. Check motor layout. In those plants that have been in operation for an
extended period it is advisable to check drive conditions in terms of dirt
contamination, moving masses and so on.

2. Check the lead to the motor temperature monitor for earth shorts or
short circuits.

52 Bleeder overtemperature warning (flashing)
The bleeder prewarn contact (BVW) opens and can be evaluated. The conti-
nous regenerative power is then greater than 75% of the continuous bleeder
output. If the bleeder load continues to climb, there will a shutdown and error
20 will be generated.

60 Overcurrent: short in the power stage (bridge fuse)
The current in the power transistor bridge has exceeded twice the value of
the peak current of the machine. The drive was immediately switched torque
free as a result.

1. Short circuit in motor cable.
2. Power section of the drive controller defective.
3. Short circuit in motor.

Remedy 1. Check motor cable and motor for short circuit. Replace with short circuit.
2. Replace drive controller.

61 Short to ground (earth connection)
The sum of the phase currents is monitored. During normal operation, the
sum = 0. The earth connection fuse will react when the sum of the currents
rises above 0.5 x IN

1. Motor cable defective.
2. Short to ground in motor.
Remedy 1. Check motor cable and motor for short to ground and replace, if neces-
sary.

67 Erroneous internal hardware synchronization
The pulse width modulator of the drive controller is synchronized by a phase
control loop. The synchronization is monitored and the above error message
signalled when a fault is detected.

Remedy 1. Replace drive controller and send it for a check.
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63

Remedy

69

Remedy

70

Remedy

/1

Remedy

12

Remedy

13

Remedy

Brake error

For MDD motors with integrated brakes, the drive controller pilots the brake.
The brake current is monitored. If it lies outside the permissible range, the

above error message will be signalled.

1. The holding brake connection is interrupted, incorrectly poled or short cir-

cuited.
2. The holding brake is defective.
3. The drive controller is defective.

1. Check holding brake connection.
2. Replace the motor.
3. Replace the drive controller.

+ 15-Volt error
Fault in the = 15 Volt supply.

External short circuit, drive controller defective.
1. Clear the short circuit, replace the drive controller.

+ 24-Volt error
Fault in the = 24 Volt supply.

External consumer has a short circuit, drive controller defective.

1. Clear short circuit, replace drive controller.

+ 10-Volt error
There is a problem in the voltage supply to the current sensors.

Defect in the drive controller.
1. Replace drive controller.

+ 8-Volt error

There is a problem in the voltage supply to the encoder system.

Short circuit in the motor encoder cable or in the external encoder cable.

1. Check cable and replace, if necessary.

Voltage supply - driver stage
There is a problem in the voltage supply of the driver stages.

A defect in the drive controller.
1. Replace drive controller.

Tsaal] « DOK-CONTRL-DDC+MDD+DLC-ANW1-EN-E1,44 « 01.97

96



9. Diagnostics and Fault Clearance

76 Absolute encoder error
When a motor with absolute encoder (multiturn) is switched off, the actual
position is stored. When the motor is switched back on again, that position is
then compared to the stored one. If the deviation is greater than the parame-
trized absolute encoder monitor window (C006) then error 76 ,Absolute
encoder error” is signalled.

1. Initial powering up (stored position not valid).

2. During the time the machine was switched off, the axis was moved more
than the path parametrized in the absolute value encoder monitoring win-
dow (C006) and now stands outside of the permissible position.

3. Faulty position initialization (feedback defective).

Remedy  1./2.Check whether another run command could cause damage. If not,
cancel the error.

3. Check reference dimension. If incorrect, replace motor.

Source of danger: Uncontrolled movements of the axes.
Possible consequences: Damage to the machine is possible.

Caution How to avoid: Check whether the actual axis position agrees with
that transmitted to the DLC (CTA connected, axis
position measured). Check encoder function. Re-
establish reference dimension, if necessary. Oper-
ate axis with reduced speed only.

78 Speed controller- monitoring (Runaway)
Speed controller-monitoring has actuated.

1. Feedback mechanically twisted or defective.
2. Feedback lead incorrectly poled.

3. Drive blocked.

4. Drive accelerating to current limit.

Remedy 1. Call INDRAMAT Customer Service
2. Check feedback lad
3. Clear the jam
4. Reduce acceleration (Parameter A 102)

81 Program RAM defective
The storage subassemblies are checked in the drive controller during drive
initialization. If an error occurs during the course of this check, then this error
message is generated.

Hardware fault in drive controller.
Remedy 1. Replace drive controller.
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82

Remedy

83

Remedy

84

Remedy

85

86

Remedy

87

Remedy

Data RAM error
The memory blocks in the drive controller are checked during initialization. If
an error is detected, the above message will be signalled.

Hardware error in the controller
1. Replace the drive controller.

Error reading drive data

The operating software reads data from an EEPROM in the drive controller
during initialization. If this is not successful, the above messge will be gene-
rated.

Hardware error in the controller.
1. Replace the drive controller.

Drive data invalid

No values in the EEPROM or invalid values have been loaded.
1. Rewrite EEPROM, contact INDRAMAT Customer Service.

Error writing drive data
An error was detected while writing data to the drive’s internal EEPROM.
Hardware defective.

This error message can only occur during factory test runs.

Error while writing to parameter memory

The parameter memory in the programming module will not accept data.
1. Save the parameter set in the programming module.

2. Replace the software module.
3. Transfer the parameter set to the new module.

Parameter data invalid
During the controller initialization phase, one or more parameters in the soft-
ware module were found to be invalid.

1. The software module has not been previously initialized.

2. The operating software EEPROMSs in the software module have been
changed.

3. Hardware fault in the software module.

1. Start the operator interface and call up each of the submenus in the
-PARAMETER" menu. Invalid parameters are indicated by ,***,. Enter
new parameters for these items.

2. Replace the software module.
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88

Remedy

89

Remedy

90
Remedy

9l

Remedy

92

Remedy

Error reading motor data
All motor data are stored in a data memory in the motor feedback. An error
has occurred while reading these data.

1. Defective motor feedback cable.

2. Defective motor feedback.
1. Check motor feedback cable and replace, if necessary.
2. Replace motor.

Motor data invalid

No data or invalid data in EEPROM .
1. Rewrite EEPROM, contact INDRAMAT Customer Service.

Error while writing motor data
An error has been detected while writing data to the motor feedback.

1. .Defective motor feedback cable.
2. Defective motor feedback.
1. Check motor feedback cable and replace, if necessary.

2. Replace motor.

Configuration error

1. Software and hardware configurations do not match.
2. Plug-in module defective, not installed or not properly inserted.
3. Break in feedback lead.

1. Check the drive controller against its configuration data sheet and, if
necessary, replace the software or hardware.

2. Check plug-in module.
3. Check feedback lead.

Absolute encoder not calibrated
Parameter “homing position” and/or "counting direction” in the menu “ABSO-
LUTE ENCODER PARAMETER” could not be read.

1. These parameters have not yet been entered.
2. Feedback defective.

1. Enter or confirm parameters.
2. Replace motor.
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93 DL C Watchdog error
The drive controller monitors that the DLC is operating correctly. If the pro-
cessor system of the DLC is out of synchronization with the drive controller’s
processors, error no. 93 will be generated in the DKS.

DLC card or drive controller defective.

Remedy 1. Replace the DLC card. If the error is still present after the DLC card has
been replaced, replace the drive controller.

94 Unacceptable software combination
The software for the drive controller in the DSM software module and in the
single-axis positioning module DLC do not match.

Remedy 1. Contact INDRAMAT Customer Service.
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9.3. Diagnostics Possibilities with a CTA

Programming and Display Unit

With the use of a CTA programming and display unit it is possible to access
the high-performance display system of the DLC.

Drive controller
e.g., bDDC
[ [4) ]

—
—
—
—
—
—
|

oLc | IKS 745

max. 30 m with unilluminated CTA
(max. 10 m with illuminated CTA)

Display after switching on:  Controller type Drive diagnosis in

| Option E/A-Erw. m. |
DEAS / DEA6

in setup mode Software version e.g. automatic mode
system ready DLC1.1 Drive Diagnosis A: NO START
DA 01.1-00.0 100
F e Ready to operate _|
— r———C————"5-99]
i L - 33.4g| 49-64] 6580 81-96 97 99
State input/output | I —— 7 | Outputs 01-16 1732 ....................
System inputs inputs 01-07 [ - ----- System outputs
11 1.1 11 |
Fl i ] SRS ™

=

in setup mode

in automatic mode

E: 1010 counter

A: 1010 counter

]

RIESES

Position display

Actual speed rpm

Relative measurement
Pos.: -000003.12

SF : +000000.00
REST: -000000.00

Speed

comm: 0000 rpm
act: +0000 rpm

=~

in setup mode

in setup mode

in automatic mode

E: Progr.Status
Taskl1: 0000 NOP

Manual Al

A: Progr.Status
Task1: 0000 NOP

=&

=1

LS =

Program input
E 1250 PSA
1 +123456.78 999

If cursor in line 1: + = block number +1
- = block number -1

FPeinrbe

Fig 9.2: Display system of the DLC
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9.4.
Display Unit

Error Displays of a CTA Programming and

If the DLC 1 detects an error, then this error will be signalled in the CTA dis-
play. All system outputs and outputs 01 through 72 are cleared.

Errors are stored. Once the fault has been cleared, the error message must
then be cancelled with the CL key or by a 1-signal at the CLEAR input of the

DEA 4.

Error Display

Error Description

Notes

Failure
absolute encoder error 1

No longer in the measuring range of the
absolute encoder of axis 1

» check the machine
« reduce the distance to be covered

Failure
axis shutdown 1

An axis not yet released has been called up
in the program

Check the program;
press until ,F: Progr. Status" appears; faulty
set is displayed

Failure
incorrect axis number

An axis not yet released has been called up
in the program

Check program;
press until ,F: Progr. Status" appears; faulty
set is displayed

Failure
drive watchdog

Synchronization of DLC and
drive controller is faulty

Replace DLC. If fault not cleared
- replace drive controller

Failure Back up battery for RAM storage is almost | Replace battery!
battery empty empty -- data could be lost
Failure Input parameters and automatic are on 1 Place input parameter or automatic to 0.

operating mode

Failure
division error

Parameter not valid

Check parameters!

Failure Data exchange between DLC and drive Replace DLC. If fault still present, replace drive.
DPR not legible interrupted during intialization
Failure The previously programmed program set is | Check the respective program.

storage set no.

faulty.

Failure
external encoder

Signals of the external path measuring
systems are faulty

» Check encoder lead
» Lag between motor and external encoder
» DEF defective

input error The parameter indicated was incorrectly Check parameters!
Parameter A100 programmed
Failure HOM command not possible. Go to zero not | Parameter A110 und A112 prifen (Achse 1)
HOM command Al released.
Failure Verbindung zu den Dekadenschaltern ist Check lead
IDS break error unterbrochen oder gestort. (interruption, max. length 15m)
Failure IDS DLC receiving faulty data format. Check lead, max. length 15m;
format length Check shield.
Failure DLC receiving faulty data format. Check lead, max. length 15m;
IDS format symbol Check shield
FailureIDS DLC receiving faulty data format. Check lead, max. length 15m;
checksum error Check shield

Failure
lllegal command

User program contains illegal command,
e.g., REP without REF command.

check program
press until ,F: Progr. Status" appears; faulty
set is displayed

Failure nesting depth of subprogram > 127. « check program
JSR nesting * jump to subprogram without return jump (JSR
without RTS)
Failure the value for a jump command at inputs 1 check inputs 1 through 8
no BCD Input through 8 is not in BCD format input 87 65 ] 4321
value 80402010 | 8 4 2 1
input <100 [ <10
Failure configuration of the interface assembly in Contact INDRAMAT Customer Service
configuration the drive controller is not permitted

Continued on next page

Failure
no zero impulse 1

the zero impulse of an external position
encoder cannot be recognized

« check the position of the reference switch
« check the connection to the external position
encoder
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Error Display

Error Description

Notes

Failure The attempt was made to start an automatic | Switch the power on.
no power program with power off.
Failure Es wurde eine Position auBerhalb der Maxi- | » Check program

maximum limit switch 1

mum traversing range limit programmiert.

 Check traversing range limit

Failure
maximum override Al

With speed override via external encoder
speed entry > value in A100

Reduce the speed of the external encoder

Failure
minimum limit switch 1

A position outside of the minimum traversing
range limit was programmed

» Check program
 Check traversing range limit

Failure The actual position exceeds the command | ¢ Axis is moving without position command
coupling in value position. » The value in parameter A122 is too small
Failure Positioning command in automatic program | Home the axis
not setup 1 with an axis which has not yet been setup.
E-stop The E-stop signal at the DLC input was swit- | « Check E-stop loop
ched off. » Check connections
Failure The zero point of the position encoder is Move the reference cam

zero point switch 1

less than 1/16th of an encoder revolution to
the reference cam.

Parameter loss

Parameters were erased.

 Check all parameters
* Replace battery at the DLC, if necessary

Position monitoring 1

The drive is outside of the position window
according to the time set in parameter A122.

» Check weighted torque
» Check position window in A106

Program loss

Die Programme wurden geléscht

 Check all program sets
» Replace battery at the DLC, if necessary

Failure A program is concluded with RTS which was | Check program
RTS nesting not called up with JSR or it has been pro-
grammed with CST*0.
Failure SAC command was called up with a non » Check program

SAC command

setup axis.

» Reference axis

Failure The drive cannot comply with the command | « Reduce acceleration
lag error 1 value. » Check weighted torque
» Check whether torque reduction is active
Failure The software of the drive controller and the | Contact INDRAMAT Customer Service.

software combination

DLC do not match.

Failure In a BCB or BCD command, the target set > | Check BCB or BCD command
illegal set 2999 was calculated. « offset
* jump width
Failure The signal was rekeased at the input speci- | « Check control

forward feed monitoring 1

fied in A120 during forward feed.

» Check connections

Failure Error during execution of a WRITE com- Check program; a position must be program-
WRITE command mand. med into the target set.
Failure Target position of a forward feed command | « Check program

Zielpos < limit 1

lies outside of the minimum traversing range
limit.

 Check traversing range limits

Failure
target position > limit 1

Target position of a forward feed command
lies outside of the maximum traversing
range limit.

» Check program
 Check traversing range limits

Failure
target position < limit 2

Target position of a forward feed command
for axis 2 is outside the minimum traversing
range limit.

» Check program
» Check traversing range limits

Failure
target position > limit 2

Target position of a forward feed command
for axis 2 is outside the maximum traversing
range limit.

» Check program
» Check traversing range limits

System error!

K*kkkkk

Internal error

Contact INDRAMAT Customer Service.

Fig 9.3: Error display of the programming and display unit CTA
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Monitoring the battery

Replacing the battery

Caution

9.5. Replacing the Battery

The parameters and the user program are both stored on the DLC in RAM
memory with battery back up.

The 3.6 volt lithium battery can generally be used for and has a lifespan of
approximately ten years.

The battery is tested each time the DLC is switched on and then every four
hours thereafter during operations. Once the power of the battery has rea-
ched the stage where only approximately 30 days of use remain, then the
message "battery empty" will appear on the CTA display each time the
power supply is switched on. Output ,fault NOT“ of the DLC remains at ,,0".
If the error message is cancelled, then it will still appear every ten minutes.
Output ,fault NOT" remains at ,1“. The DLC can still function.

With power off, pull the DLC plug-in module out of the drive controller.

Source of danger: Data loss
Possible consequences: Extensive machine downtimes

How to avoid: Parameter and user program should be secured on
an external data carrier or in hardcopy form.

If the connections at connector X32 on the DLC are re-plugged from old to
new within 30 seconds, then the data will not be lost. In conclusion, fix the
new battery on the DLC plug-in module tightly into place.
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Caution

Motors with relative
position detection and

keyways

Motors with relative
position detection
without keyway

9.6. Replacing the Forward Feed Motor

In the case of forward feed axes with indirect path measurements (path
measuring system mounted to the motor), changes in the reference dimen-
sion can go unnoticed when replacing the forward feed motor.

Source of danger: When replacing the motor dimensions can be shif-
ted unnoticed.

Possible consequences: Damage to the machine.
How to avoid: » Make note of the danger at the machine.

* At the machine and in the machine file, make a
note of markings at the geears, the machine slide
or similar.

The position of the zero point in INDRAMAT AC servo motors with keyways
and relative position detection has been standardized. If the construction of
the machine excludes any other type of coupling (e.g., direct coupling to the
ball screw spindle), then it is possible to couple motor and ball screw spindle
to each other in the same angular position.

Point zero if parameter
reference impulse offset = 0

10° keyway position

1

O O

O ' @)

Looking towards side of the motor FAECOPaR

I—Eig 9.4: Zero point in motors with keyways

When replacing a motor, the reference dimensions shift within one motor
revolution. This can cause damage to the workpiece, the tool or the
machine. Gauging is, therefore, advisable each time a motor is replaced.
Gauging is simplest if the machine is marked at specific reference points,
i.e., the reference point is the first zero marker of the position encoder after
the postive flank of the reference switch, or at any point with a known posi-
tion.
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A PC and the emulation software DDS2PC are needed for this gauging pro-
cedure. The reference offset can be read. No calculations are needed.

Gauging:

« Connect the RS 232 interface of the drive controller (X2) with the PC. Call
up the DDS 2 PC emulation software.

» Reference the axes.

Source of danger: danger of collision
Possible consequences: Damage to the machine is possible.

Caution How to avoid: Remove all obstacles between the actual and the
reference position.

After referencing, the reference dimensions are still shifted within one motor
revolution (1 x feed constant).

» Move the axis in jog mode or manually to the marking.

» Switch parameter mode on at the DLC.

» Start the user interface of the drive controller at the PC and in menu 2
(parameter) call up submenu 2 (position evaluation).

* In submenu 2, degrees must be indicated in parameter return offset O.
Enter 0, if necessary.

» Read rotor position and enter the current angle (e.g., 215.0313 degrees)
as the reference offset.

» Switch on setup mode at the DLC and reference the axis again.

* The axis should be located at the marker.

[@ Measure the first workpiece after the motor has been replaced. Fine
adjustment may be necessary.

Marking any point  The position of the marker must be known. A CTA programming and display
unit must be connected to the drive controller. It is now possible to calculate
the reference offset.

Gauging:
« Reference axis

Source of danger: Danger of collision
Possible consequences: Damage to the machine is possible.

Caution How to avoid: Remove all obstacles between the actual and the
reference position.
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A reference cycle is described in section 8.1 in detalil.

After the referencing, the reference dimensions remain shifted within one
motor revolution (1 x feed constant).

* In jog mode, move the axis to a measured position and read the actual
position from the CTA display.

e Select parameter A111 and enter the difference between the actual and
command position.

Input = A111 + (actual position - command value position)
Note the qualifying signs!
Al111 is positive with =~ Q***** **
Alll is negative with 1*x*** **
Example: Al111=100100.00
command value position =400
actual position = 402.43
A111 = -00100.00 + [(+) 400 - (+) 402.43]

Al111 = -00102.43
» Switch on setup mode and reference again.

* Run the axis to the measured position. The position in the CTA must
agree with the command value position.

[@ Measure the first workpiece after the motor is replaced as fine adju-
stment may be necessary.

The value determined for parameter A111 should be documented
outside of the control as well.

Motors with absolute  As a result of replacing a motor it is possible that the reference dimensions
position determination are inaccurate within the entire position detection range. To reestablish this
reference dimension it is necessary to bring the forward feed axis to a mea-

sured position (note markings on the machine carriage).

Set the relevant dimension in parameter absolute encoder reference posi-
tion (C007). See section 8.3 for details.
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9.7.

Fault Report

INDRALAZA

Fault Report
for digital AC Servo Dives DDC and MDD

Part no. 259 355

This fault report must be used to locate and eliminate faults and their causes. It must be filled out in order to
find and eliminate hidden, sporadic or application-specific problems.

- Include a fault report when sending in any repairs.

- Fault reports must otherwise be sent to the respective INDRAMAT office
or to the INDRAMAT Quality Assurance address printed on the reverse side.

INDRAMAT would like to express its appreciation with a quick and thorough processing.

Fault report Co. Location: Date:
from: Dept.: Name: Tele.:
. Data on rating plate
Data on the problem drive: of basic unit:
Data on configuration boC_._-____-_
rating plate: S.No )
DDC _._-_ - Nl —m /L A S
UsS:
U1: Software module data:
H1
u2: DSM o
us: dnotle SNo: - -
Ispla
u4: attFi)mt)e/ _____ A__S__
’ the problem
occurred
Motor data:
Input conn.: Motor type:
one-phase Serial no.:

two-phase El =N

Data on the machine with breakdown:

Machine manuf.:

Type:

Hrs. operated:

Machine no.:

Comm. date:

Machine manuf. and type:

Designation of machine with breakdown:

Describe problem:

Additional info:

Problem:

Causes

Accompanying problems:

always present
present with commissioning
occurs sporadically

occurs with vibrations
is temperature dependent

[] unknown

[] connection error

[] external causes

[] mechanical damage
[] loose cable conn.

[] moisture in unit

[] extrinsic object in unit

[] problem in mech. sys.
[] controller breakdown
[] motor breakdown

[] cable break

[] blower defective

[[] feedback defective

Is there an air conditioner

[ ]

in control enclosure? Y/ N

Additional information:

]
L]
Ul
[] occurs after[_|hrs. approx.
L]
Ul
U

Have there been previous
problems with this axis?

How often:

Have the problems always occurred on
certain days or times of the day?

PRSt6rDDCS1

Fig 9.5: DDC and MDD - fault report
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9. Diagnostics and Fault Clearance

Details on faulty controllers:

The function of digital drive controllers is determined by the configuration of software module and plug-in
modules.

Problems can be caused by faulty modules or unpermitted configurations.

The following information is needed for a complete check in the event that the unit is not sent in with all its

plug-in modules.

Slot

us

Ul

u2

Configuration rating plate

Unit rating plate

Software module: DSM _._ -

Plug-in module:
Error diagnosis:

enter display at time
problem occurred

Type:

H2:
if given

SN:

Software:

Type:

SN:

Poss. software:

U3

Type:

SN:

Poss. software:

U4

Type:

SN:

Poss. software:

INDRAMAT GmbH
Bgm.-Dr.- Nebel- Stral3e 2
Dept. QSP
D-97816 Lohr am Main

GERMANY

PRSt6rDDCS2

Fig 9.6: Fault report
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10. Index

10. Index

A

Abschirmungen 41

Absolute encoder error 97
Absolute encoder not calibrated 99
Absolute encoder-activate monitor 79
absolutes WegmeRsystem 62

AC Servo Motors 16

Acceleration 44

Advantages 13
Antriebskomponenten 41
Applying distribution voltage 41
Auslastung 67

Automatic Mode 87

Avoid coupling in interference 24

B

Basic Unit 12

Battery undervoltage 94

Bleeder overtemperature 92
Bleeder overtemperature warning 95
Bleeder resistor 12

Brake error 96

Braking 12

C

Cable IN 391 36

Check Drive Load 70

Check Motor Holding Brake 67
Check the Traversing Direction 62
CL key 92

CLEAR input 92

Commissioning 60

compact housing 8

Compatibility of sotware modules 13
Conditions at the Mains 41
Configuration error 99
Configuration Rating Plate 14
Configured drive controller 10
Connecting a power transformer 42
Contact points and plug-in connectors 41
Continuous regenerative power 71
control 12

Control voltages 12

Controlling the Mains Contactor 26
Cooling air 18

Coupling the Feed Motor 22
Coupling with a toothed belt 22
Cross-linking 29

CTA 39,40

Current regulator 70

D
DC bus rectifier 12
DDC - dimensional data 20
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10. Index

DDC drive 10

DDS 2 PC 36

DDS2PC 39

DEA4.1 30

DEA5.1 30

DEA6.1 30

DEF 33

DEF 1.1 32

DEF 2.1 32

Determining Short-Term Torque 62
Diagnostics and Fault Clearance 90
Dimensional Reference 77

Direct position measurement 47
Display and language selection 48
DLC 7

DLC 1.1 Single-Axis Positioning Module 28
DLC Parameters 44

DLC single-axis 7

DLC single-axis positioning module 7
DLC Watchdog error 100
DLC-Fehlermeldung 66

Drive Components 41

Drive enable 91

Drive halt 91

Drive ready 91

DSF servo feedback 51

Duplication 13

E

Earthing 41

EGE 45

Ein-/Ausgangsinterface 14
Einachspositioniermodul 12
Ein-Ausgangs-interface 30
Einrichtbetrieb 60

Electrical Connections 23
Electromagnetic compatibility 41
Emulationssoftware 36

Error Displays 102

Establishing a Reference Dimension 62
E-Stop Sequence 42

External position measurement resolution 48

F

Fault Displays 92

Feed Constant 45

Feed constant for external position measurement 48
Feedback data 16

Feedback features 16

Feedback versions 16

Following axis 47

Forward feed unit 9

Frontal view 21

G
Gear coupling 22
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10. Index

Getriebeausgang 47
Getriebeeingang 47
Go to Zero Point 46
Gray-Code speed override 85

H
Homing a Linear Axis 72

I

IKS 046 37

Incremental Position Measurement 55
inkrementelles Wegmel3system 62
Input/output interfaces 14
Interbus S interface module 14
INTERBUS-S 34

Interbus-S 14

Interface Switch Box ISB-3 37
Interface-Schaltbox 37

Interrupt Vector 83

ISB-3 37

K

Keyboard Functions 40
Komponenten 10

KV Factor 45

L
Lagemessung 51
Load torque at feed velocity 70

M

Mains contactor control 27
Maximum Speed 44
Maximum traverse rate 76
Measuring wheel 47
Minimum Equipment 36
modular housing 8
Montage 18

Motion Manager 37, 39
Motor encoder error 93
Multiturn Encoder 77

N
Netzbedingungen 41
Not-AUS-Kette 60

@)

Offset incrementing 82

Operating Status Display of the Drive Controller 91
Overcurrent 95

Overload Factor 62

Overvoltage 93

P
Parameter Input 39
Parameter Input Aids 39
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10. Index

Parameter Input Limits 59

Parameter list 71

Parameter List for the Machine Documents 57
Parametrizing the Speed Controller 68
Positioning Interface 32

Power connections 19

Power leads 41

Program example 83

Programmbeispiel 88

R

Radial and axial compensation 22
Ready signal 91

Reference cam 73

Reference marker 94
Referencing cycle 73
Referenzschalter 72, 74

Rotary Table 55

S

Safety distances 18
Saftey limit switch 77
Securing Data 71
Servicekabel IN 391 36
Setup Mode 86

Setup mode parameter 49
Setup speed 44

Shields 42
Short to ground 95

Signal sequence 26, 87
Smoothing time constant 70
Software Module 13
Speed Override 84

station connections 23
Stillstandsdauerdrehmoment 64
System configuration 10
Systemvorstellung 7

T
Technical data 31
Terminal diagram 25
Travel Range Limits 46
Traversing range limits 81
type 14

Type designation 14
Types of Digital Drives 8

U
Undervoltage error 93
Using the multiturn encoder to limit the working range 78

\%
Vernetzung 35

W
Watchdog 92
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Weight counterbalance 71
Wiring 41
Working direction 45
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