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Safety information :

These operating instructions / this service handbook may not be copied or its contents may not be used
by or passed on to third persons without explicit permission.

The legal acquisition of this manual and the hard- and software components belonging to it permit its
usage only in accordance with the contractual conditions. Without prior written permission neither the
manual nor the hard- and software nor parts of them may be copied or imitated and/or made available
to third parties.

All rights are reserved by

ferrocontrol Steuerungssysteme GmbH & Co.

You are only entitled to use the hardware and the documentation if you have obtained the DARC
system from ferrocontrol and if you have been granted a commission number for this system by
ferrocontrol. If so, you can receive telephone help and information about updates.

This manual and the hardware were produced and exhaustively tested with the greatest of care,
whereby al parts were found to be correct and reliable. Nevertheless, it cannot be guaranteed that the
DARC system or the manual do not contain any errors. ferrocontrol cannot be held either legally or
otherwise responsible for errors or omissions or their resultsin any way.

In particular, we do not assume any responsibility for damage and operational defects caused by:

» disregard for the operational instructions

¢ unauthorized alterations to the DARC system

e operating errors

* improper tasks with and on the DARC system

We are always grateful for information about mistakes and for recommendations.

Guarantee claims must be addressed to ferrocontrol immediately the error or fault has been discovered.

The guarantee becomes null and void if:

¢ the DARC system is not used for its designed purposes

e improper tasks are carried out with or on the DARC system
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Should the information supplied be insufficient or should any particular problems arise that are not
documented in this manual, you can request further information from:

ferrocontrol Steuerungssysteme GmbH & Co.
Bodel schwinghstral3e 20

D-32049 Herford

Germany

Telephone: 05221/966-0

Telefax: 05221/966-173

In most cases the software and hardware names used in this manual are also registered trade marks and
are therefore subject to legal regulations.

The DARC system as described in the following is a resource for use in heavy-current plants and may
only be used in accordance with the relevant regulations.

These include, for example:

¢ Use of the DARC system as an electronic drive regulator for controlling and regulating variable-
speed, permanently energized synchronic servo-motors with resolver feedback.

¢ The DARC systemis built into switching cabinets and control boxes for drive systems.

* Because of the earth potential import of the radio interference suppression filter, the CE-typical
drive systems are not suitable for connection to IT systems (systems without import to earth
potential).

« Itisnot to be used as a household appliance but only for industrial purposesin drive systems.

¢ The DARC drive system itself is not a machine as defined by the EU guideline Machines.

Use for any other purpose is considered inappropriate. These are for example:

e The operation of other motor types and motors to those stated for the respective axis regulation
controller

¢ Operation of the DARC system under other operating conditions than those stated in the operating
instructions

e Operation of the DARC system outside the stated performance limits
Inappropriate use can cause

¢ damageto the DARC system,

¢ damage to equipment and installations of the company,

e persona injury or death.
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This documentation is valid for the following equipment versions:

M odule/Softwar e

Serial number/Version

Supply module V05 V 05 - 20 - X0 - kh - xxxxx
Supply module V15 V 15 - 20 - X0 - kh - xxxxx
Supply module V05 V 05 - 30 - X0 - kh - xxxxx
Supply module V15 V 15 - 30 - X0 - kh - xxxxx

Axis regulation controller SO2

S 02 - XX - XX = XXXXX

Axis regulation controller S04

S04 - XX - XX = XXXXX

Axis regulation controller SO6

S 06 - XX - XX = XXXXX

Axis regulation controller SO9

S 09 - XX - XX = XXXXX

Axis regulation controller S12

S 12 - XX - XX = XXXXX

Axis regulation controller S18

S 18- XX - XX = XXXXX

Axis regulation controller S25

S 25 - XX - XX = XXXXX

Axis regulation controller S35

S35 - XX - XX = XXXXX

X: any entry

k: production identifier (intra-company)

h: hardware identifier (intra-company)

Date of issue:

Version 1.00

issued since:

30.07.98

Version 1.01

20.07.99

Doc. no. 96-401100

Date: 20.07.99
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1 I ntroduction to the system

The ferrocontrol DARC system is amodular regulating unit for control and drive
systems with comprehensive performance qualities.

Based on the concept of decentral intelligence, the components of axis regulation
unity (servo-amplifiers), power supply and co-ordinating intelligence as an interface
to the user are combined to form a complete system.

Thus positioning, regulating and controlling tasks for brushless three-phase a.c.
motors are realised by means of modular digital electronics.

A DARC system is made up of a supply module and a minimum of one or a
maximum of eight axis regulation controllers, whereby each respective component is
available for different performance classes.

A wide range of highly efficient interfaces are available for operating and
incorporating a DARC system into a plant control system. The provision of
equipment always depends on the requirements of the customer.

The following instruction manual describes the complete DARC system. Step by step
and in aclear fashion, the use of all qualities and equipment characteristics which a
DARC system offers in the respective configurations are represented and illustrated
to the user.

All important points of installation, commissioning and parameterizing are dealt with
comprehensively.

On the one hand, this operating manual is a helpful and necessary tool when first
installing the DARC system; on the other hand, it serves as areference work for the
service technician working on the machine on location.

Thisis not a programming handbook for the DARC system. Therelevant literatureis
referred to below (see Chapter 8.1).

Doc. no. 96-401100 Date: 20.07.99 511



DARC SYSTEM
Chapter 1.1 ¢ Representation of notices in the text Hardware Commissioning

1.1 Representation of noticesin the text

At relevant placesin the following text safety notices have been included which draw
the user’s attention in a clear way to possible dangers, warnings and further
information.

They are distinguished by the following standardized layout:

 apictogram which identifies the type of notice
 anotice word which specifies the type of notice

 anotice text which draws the reader’ s attention reader in a brief but detailed way
to adanger or extrainformation.

AN

Danger

This noticesisawarning of an immediate general danger or danger caused by
electrical voltage.

Disregarding this notice could lead to death or serious injury.

N

Warning

This noticeis awarning of apossible very danger ous situation.

Disregarding this notice could lead to death or serious injury.

AN

Stop

This notice is awarning of possible damage to machinery.
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Disregarding this notice could lead to damage to the DARC system or to the
surroundings

Notice
Text of notice

This notice shows a general useful tip.

If you follow it you can make the operation of the DARC system easier.

1.2 Definition of terms used

In this operating manual certain terms, in part special terms, are used repeatedly. In
order to avoid misinterpretation and mix-ups, so the user can make a clear
classification, alist of all the important terms used follows.

The abbreviations used are described in Chapter 8.2

Supply module

Describes the main component of the DARC system which is responsible for the
power supply and the co-ordination of the data transfer to the digital regulators and to
the overriding control centre (fieldbus connection, service interface).

Axisregulation controller

Describes one of the maximum of 8 digital regulators for motor activation. They are
supplied with the necessary power and data via the supply module.

The DARC system

Describes the supply module including a maximum of 8 digital axis regulation
controllers independent of the internal provision of components.
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1.3 The DARC system

The DARC system is fitted ex works according to the customer’ s specifications. The
different possibilities of hard- and firmware versions for the supply module and the
axis regulation controller aswell as the interfaces and their possible combinations are
described. Thisisfollowed by a survey of the performance range of the system,
which depends on the equipment provided.

internal bus

>
s

I erpolator

1

DARC 8
DARC 7
DARC 6
DARC S
DARC 4
DARC 3
DARC 2
DARC

supply
module

PC

RS 232-Interfoce

DC-Bus

fieldbus
interface

400V AC

fieldbus

fieldbus interface

SPS or PC

Fig. 1: The DARC system

131 System components and accessories

1311 Supply module

The supply moduleis responsible for the provision of the d.c. link voltage of 600V
viaadirect power supply without a transformer; it coordinates the overriding tasks
for managing the axis regulation controller data and the data communication of the
DARC system to the fieldbus interface and to the service interface RS-232.
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The supply module is available in two performance classes with 5 kW and 15 kW in
the following versions (see a so the type key in Chapter 3.1):

Fieldbus connection (alternative plug-in printed circuit boards in the supply
module):

» Profibus-DP fieldbus interface, with all the functionalities of the DARC system,
the service interface RS-232 is available, serviceis carried out viathe fieldbus.
Further information is available from the technical documentation manual "DARC
System, Software Profibus-DP" (Doc. no. 97-052100) and "DARC System,
Programming” (Doc. no. 97-052600).

e CAN busfieldbus interface with SeleCan-, CanOpen-or DeviceNet interface
protocol, the service interface RS-232 is available. Further information is
available from the technical documentation manuals "DARC System, Software
Profibus-DP" (Doc. no. 97-052100) and "DARC System, Programming" (Doc. no.
97-052600).

Notice

If no explicit reference is made at the corresponding place in this
documentation, the information given about the DARC system with CAN-bus
interfaceisvalid for the SeleCan, CANopen and DeviceNet interface protocol.

Deviceswith CANOpen and DeviceNet protocols are not available at
present!

As the processing of the process datatraffic of the DARC system does not make any
real-time demands on the fieldbus system, the open interface in the supply module
(plug-in board solution) enables the adaptation to other fieldbus systems not stated
above.

Service interface RS-232 combines with one of the above-listed fieldbus
connections:

» for parameterization, commissioning and simple axis positioning on the PC. If itis
implemented as standard in CAN and the profibus, the user-interface software
(DARCTOOL) must be ordered specially from ferrocontrol.

Override potentiometer connection:
 tolimit the offset speed of the axes

Interpolator (optiona plug-in board in the supply module):

» provides the computing capacity for the coordinated movement of several axes.
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» Isnecessary for the function "electronic gearing” (deriving an axis movement from
another measured movement) and for 1-D to 3.5-D interpolation (generation of
defined 3-d curves with a multi-axis kinematic chain). The interpolation moduleis

not necessary for the pure positioning of individual axes.

» A precondition is when the additional encoder on the supply module isto be used.

Additional encoder interface (plug-on board within the supply module):

» optionally for an incremental encoder or an SSI data interface for absolute value
encoders with Gray code (interpolator absolutely necessary).

 can be used for measuring actual values externally or as a control value or

correction encoder for gearing.

Fieldbus connection Available versions
CAN businterface a ac ab,c
Profibus DP interface a

Table 1: Survey of available supply module versions

Equipment Abbreviation Recognition after reset
Basic version inc. service interface RS-232 and a yes

override potentiometer connection

Master encoder interface (choice of SSI or INC) b yes

Interpolator c yes

Table 2: Possible versions of the supply module

1312 Axisregulation controller

The axis regulation controllers are always fitted for aresolver feedback in the motor.
This allows the electronic commutation of the brushless polyphase machines. The
resolver feedback is aso used in the basic version for speed and positioning

detection.

In some technologically determined cases an additional encoder interface isused asa

version variant;

* If the position detection cannot or should not be carried out directly at the motor
shaft, an axis controller with an incrementa encoder interface and an additional

incremental encoder on the machine are to be provided.

» If areferencetrip isnot possible, an axis controller with SSI standard interface
and an absolute value encoder at the machine should be chosen.

516 Date: 20.07.99
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For particularly exact and direct distance measurement with additional encoders at
the machine, you can choose between an axis controller with SSI or an
incremental interface (compare with the type key), depending on the encoder used.

Version Recognition Available with

after reset
additional encoder interface yes S2, 4, S6, S9, S12, S18, S25, S35
(choice between SSI or INC)

Table 3: Possible versions of the axis regulation controller

1.3.2 Performance range of the DARC system

In the following the qualities and functionalities that the DARC system offers are
described in keywords.

Basic characteristics of thedrive system:

Servo-amplifier made up of speed regulation, current regulation and motor
control. These functions are carried out digitally. For DARC this aso includes
current regulation as a field-orientated regulation in stator co-ordinates

The complete range of functions of the classic servo-amplifier is taken over by
just one chip, i.e. the high-powered motor controller 87C196MC from Intel

The drive regulation controllers of the DARC system are designed for motors with
pole numbers 2, 4, 6 and 8

Very smooth running is ensured by sine-shaped pulse-width modulation, also at
low speeds

Low-loss compact axis regulation controllers with avoltage d.c. link inverter
based on a compact IGBT module. This resultsin low on-state power losses and a
low control/ drive performance

L ow-noise motion by means of clock frequency outside of audibility range

Rotor position and actual speed value assignable by means of robust resolver
feedback up to 16 bits resolution

Connection of an absolute shaft-angle encoder with an SSI interface or of an
incremental encoder is possiblein order to be able to perform direct distance
measurement at machines, in the case of the absolute shaft-angle encoder without
areferencetrip

If the supply module isfitted with an additional master encoder interfaceit is
possible to measure speeds and distances on externally driven shafts

Correction of regulator settings due to temperature and voltage drift is no longer
necessary
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Service exchange of motor regulators is possible without readjustment. Specialists
are not necessary as the supply module transfers all settings and parameters
automatically and correctly to the new apparatus

Commissioning becomes much simpler as the motor parameters can be taken
automatically tables on file when the motor type in entered.

Storage of up to four parameter records per axis in the Flash-EPROM of the
supply module, i.e. the complete parameter records need only be transferred and
stored when the system is set up for the first time. After that they can be loaded as
required from the supply module and transferred to the controllers.

600V d.c. link voltage by means of direct supply at the supply module for 8
drives renders power transformers redundant

Wide operational voltage range from 3 x 380V - 10% to 415V + 10%, at 50/60
Hz

AXxis regulation modules with nominal current from 2 A to 35 A (peak currents
twice as large respectively)

Phase monitoring in the power circuit

Measurement of the d.c. link voltage and provision of the value in the supply
module

Wiring requirements are considerably reduced because of afieldbus connection
between the user terminal and the local supply module

If the customer desires, additional fieldbus connections which enable connection
to the control world can be integrated into the supply module.

Thanksto local intelligence and interpolation in the supply module, areal-time
capable fieldbusis no longer necessary

The Profibus or CAN fieldbus interface makes a modern operating interface
available for an industrial PC with a seria interface (RS-232) which offersalarge
number of dialogue-guided operating and observation elements for situations that
arise in installations such as malfunctions, commissioning, parameter setting,
oscilloscope functions

Rapid, differentiated diagnosisis possible if amalfunction occurs

Parameterization is purely digital. This means that the regulating parameters and
modes of operation can be changed quickly and safely

Oscilloscope functions offer the graphic display of e.g. acceleration and braking
curves, torque etc. and make the optimization of the settings easier.

The drive profile generator allows different common positioning profiles to be
input. Linear ramps such as the jolt-free sine? function can be selected

Independently adjustable accel eration and decel eration ramps

Linear ramps or Sine(t) ramps can be parameterized.
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» Motion without following error is possible
» Positioning viaresolver or

« Positioning viaan external (2™) incremental or absolute value encoder in the axis
regulation controller (version-dependent )

e Adjustable torque limiting

* Input of an override potentiometer to limit the traversing speed

Single axis oper ation:

* Independent positioning of up to 8 position-controlled axes per supply module.
With aword width of 32 bitsin the position controller, a position resolution of 16
bits per revolution and 32768 clockwise and anti-clockwise revolutions are
possible.

» Torqgue regulation (motion with a precisely defined torque in a preset direction)
e Speed-regulated operation is possible without position control
» Operation of endlessly running rotary axes (display range from 0° to 360°)

» Synchronously started positioning from axes bundled in groups for different set
positions. Here it doesn’t matter on which of the supply modules of an installation
these axes are.

Gantry axis operation:

e Thefunctionality "Gantry axes' of the DARC system makes it possible to bundle
axes together in groups on one supply module and to move them angle-
synchronously (including speed- and accel eration-synchronously). Thus,
behaviour which corresponds to a great extent to arigid mechanical coupling
(without following error to the master axis) can be simulated on the control side
using software.

* Incontrast to "gearing" (electronic gears) synchronization (for example, the
acceleration of a stationary axis to the speed of amoving axis) is not possible;
instead greater importance is attached to safety by the implementation of
synchronous operation monitoring

Electronic gearing only when an interpolator moduleis used

» Theactivation of an axis (slave) is derived from the position values of a source
provided in the system clock, taking into consideration a transformation factor
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» Thefollowing sources (so-called masters) are available: the (resolver) actual
values of an axis; the second encoder of an axis (if connected); the additional
encoder on the supply module; the set value settings of an axisif it is activated by
the interpolator module; the set values of avirtual axis; or a specifiable fixed
speed which can be atered during runtime.

» 2 variants can be selected:
For position-synchronous gearing one synchronous range of motion each is
allocated to the master and dave in its axis coordinate system. This operating
mode is suitable, among others, for realising a"flying saw" (tracking saw).
For synchronous-speed gearing , synchronous motion of the slave is produced
regardless of the current movement status of the master. If necessary, a second
source can be stated here, in order to allow for a correction value (e.g. of a
position offset).

 Various synchronous motion monitoring mechanisms and adjustabl e reaction
patterns have been implemented.

o A flexible application is possible:
Any axes can be dynamically included in the gearing under the control of the
sequence controller, and can be removed again.
Several axes can refer to one master at the same time; one master can, for its part,
be the dlave of another master or can be part of an interpolation group; the gearing
factor can be altered during runtime and a gearing function overriding the supply
modules can be realized by means of an incremental encoder whose actual values
are fed into different supply modules via INC-distributor (extra module from
ferrocontrol).

Contouring control (multi-axial inter polating positioning of the axes of a supply
module):

» The axes of asupply module can be joined together freely into interpolation
groups, the configuration can be altered dynamically by reparameterization.
The DARC system is capable of managing several interpolation groups
simultaneoudly.

» Various features of single axis positioning can aso be transferred to interpolation:
stating the ramp form and the dynamic values (accel eration, speed) with reference
to the contour movement, override etc. are to be assigned to an interpolation group
as a parameter record.

e 1-D*, 2-D and 3-D interpolation (for Cartesian axis kinematics) can be used as
well as (if necessary) atangentially tracking or separately addressed C-axis.
(*1-D-1PO aso makes available all special features of interpolation for single axis
movements; 1-D + C makes defined thread cutting possible)
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» Contour definitions consist of a series of geometric elements, one after another, of
the type straight line, circle (for 2-D) or helix (for 3-D; orientated in the direction
of the main axis)

» The absolute position of the contoursin the working area (shifting, rotating on a
main level) can be varied by means of various available possibilities of
intervention.

» The contour definitions must be transferred via the fieldbus in aformat following
the DIN-NC code and can befiled locally (storage-resistently) in the Flash-
EPROM of the interpolator.

e Complete contour definitions undergo an initialization calculation as a whole (of
the geometric curve and the contour speed profile) and can then be driven as often
asrequired.

Giving priority in thisway to the record initialization alows the arithmetic
capacity available to concentrate on the generation of the cyclical auxiliary values
and thereby to improve precision.

» Theresults of the initialization calculation can be accessed by upload. An
appropriate interface software can visualize the expected motion performance or
calculate processing times.

 |If contour precision is maintained, the originally programmed contour speed can
be reduced at will by the sequence controller before or during motion, beyond the
standstill up to the direction reversal. (+100%...0%...-100%)

» Halting interpolation at any point on the contour is possible as well as subsequent
further motion from this position. In the meantime, individual axes can be
removed and be repositioned back again.

» Alongside the complete processing of contours, it is aso possible to lower and to
start forwards or backwards from there. This means that unexpected asynchronous
abnormal terminations such as emergency off can be dealt with appropriately.

» Contours can be directly linked, one after another, where communication with the
sequence controller is not necessary (confirmation of reaching the endpoint,
subsequently a new motion order with acknowledgement etc.). Thisis
advantageous for time-critical applications.

» Every endpoint of an NC record can be defined as a"waiting point", which forces
the interpolation to be halted in this position until the sequence controller
transmits an explicit enabling command to continue (to be used for synchronizing
partial movements or as a safety interlock).

» "Distance markers' can be set along the contour; when they are passed, switching
signals are transmitted to the sequence controller (electronic cam function).
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» Online feedback of comprehensive information about the present state of motion
from the interpolator to the sequence control.

This page remains blank for technical reasons
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2 Safety instructions

2.1 General safety instructions

The DARC system corresponds to the most up-to-date state of technology and is
fundamentally safe to operate.

Failing to observe the following safety instructions can lead to serious injury or to
damage to equipment or machines.

2.1.1 Customer’sobligations

» The DARC system may only be used for specified purposes.

e The DARC system may only be commissioned after the operating instructions
have been carefully studied and only by qualified electricians or by persons under
thelr instruction.

» These operating instructions must be kept ready to hand near the installation in a
complete and perfectly readable condition.

» Aswell asthe operating instructions and the valid binding regulations for the
prevention of accidentsin the country of use and the operation location, the
recognized specific technical rules for safe and proper operation must be observed.

» |norder to carry out installation and commissioning of the products described and
to guarantee safety during operation and maintenance, the knowledge and the
correct execution of the safety information and warnings contained in these
operating instructions are a necessary precondition.

» When one or severa drive axes are being commissioned technical errors must be
taken into account such as, for example, NC program errors, wiring errors or
monitoring devices that are not in operation. Therefore you must proceed with
commissioning in a careful and co-ordinated manner in order to avoid accidents
(see aso Chapter 5).

» Precautions must be taken that program and parameter changes are only carried
out by qualified and authorized personnel.
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2.1.2 Working on the machine

» The genera maintenance work may only be carried out by instructed personsin
accordance with the operating instructions.

» The construction of the machine must guarantee that operation, set-up and
maintenance when used as specified do not result in danger to persons. The
operators are to be made aware of any remaining dangers due to the protective
measures executed possibly not being fully effective.

* If persons are working within range of the moving parts of a machine, for
example, during commissioning or maintenance work, drives which could cause
hazardous movements must be switched off and made safe against unintentional
restarting. The power conductor or, preferably, the main switch should be turned
off and should be prevented from being switched on unintentionally. The drive
after-running must be finished (see also EN1037, " Disconnection from power
supply and power decline, prevention of unexpected start-up™)

» Working on live parts and equipment is not permitted. The exceptions are covered
in DIN VDE 0105 or VBG 4.

» Conversions or changes to the installation may only be carried out in accordance
with all safety precautions. Thisisalso valid for work on the electrical installation.
After the main switch has been turned off the discharge time of the d.c. link must
be taken into account. Dangerous voltage can still occur 1 minute after line
disconnection.

2.1.3 Operating instructions

In order to guarantee the clarity of the manual, al detailsfor al design variants of the
products described could not be considered for all possible applications. Should the
information given prove to be insufficient or should specia problems occur, for
which this document does not provide sufficiently detailed information, please ask
ferrocontrol for further information.

Notice

In Chapter 8.1 you can find a survey of further documentation from
ferrocontrol.
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3 Technical data

3.1 Type code

On the front panel of all supply modules and axis regulation controllersthereis a
type sticker. This shows information about the type, the equipment of the respective

module and about the production series.

The type code and the seria information for the supply moduleis coded as follows:

F

V05-10-20-009

Supply module

Power (5, 15kW)

Fieldbus type

Hardware equipment
Production ID (intra-company)
Hardware ID (intra-company)

0

0: Basic version

1: Interpolator (IPR)

2: IPR + incremental encoder interface
3: IPR + SSI interface

00: without fieldbus; only V24 interface
10: ferro- CNC fieldbus with ABUS

20: CAN bus with RS232 service interface
30: Profibus with RS232 service interface

Typvmd2E.cdr

Fig. 2: Type code supply module
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Power (5, 15kW)

Fieldbus type

Hardware equipment
Production ID (intra-company)
Serial number

0

0: Basic version

1: Interpolator (IPR)

2: IPR + incremental encoder interface
3: IPR + SSI interface

00: Without fieldbus, only V24 interface
10: ferro-CNC fieldbus with ABUS

20: CAN bus with RS232 service interface
30: Profibus-DP with RS232 service interface

Servmd2E.cdr

Fig. 3: Serial number supply module

The type code and the serial information for the axisregulation controller iscoded

asfollows:
drive type (S = synchro-motor)
nominal current (2, 4, 6,9, 12, 18, 25,35 A)
hardware equipment
production ID (intra-company)
‘ | hardware ID (intra-company)
S 02 - -34

— O

0

0: basic equipment ( resolver interface only)
1: not in use

2: incremental encoder interface

3: SSI interface Typ sdr.cdr

Fig. 4: Type code axis regulation controller
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nominal current (2, 4, 6,9, 12, 18, 25,35 A)

hardware equipment
production ID (intra-company)

‘ I— serial no.
02 20 k xxxxx
I 0

0: basic model (resolver interface only)
1: not in use

2: incremental encoder interface
3: SSI - interface

Ser_sdr.cdr

Fig. 5: Serial number axis regulation controller
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3.2 DARC system dimensions

Fig. 6: Mechanical design of the DARC system

Notice

There must be a standard fitting depth provided for of 370 mm, including
plugs and coverings. The fitting sequence is to be carried out in such away that
the axis regulation controller with the smallest output is the furthest distance
from the supply module. Above and below the devices there must be afree
space of at least 80mm, enabling the air to circulate freely through the devices.
Devices emitting alot of heat (such as braking resistors) must also have a space
of 80mm at the sides.
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Notice

Information about the dimensions of the individual module components can be
found in Chapters 3.3.3 and 3.4.3!

3.3 Supply module

331 General data/ operating conditions
TYPES V5 V15
Protection type IP 20 (DIN 40050) IP 20 (DIN 40050)
Operating type DB DB

(DIN 57558 Part 1)

(DIN 57558 Part 1)

Cooling method (DIN 41 Convection Convection

751)

Environment temperature 0°C...45°C 0°C...45°C

Installation height Pos. above sealevel <2000 m | Pos. above sealevel <2000 m

Massm 3.8kg 7.0kg

Dimensions of housing, B x | 88 x 300 x 335 88 x 400 x 335

H x D [mm?]

Emitted interference EN 55011 EN 55011

Interference immunity ENV 50 140 (1995) ENV 50 140 (1995)
EN 61000-4-2 EN 61000-4-2
ENV 50 141 ENV 50 141
|[EC 801-4 |[EC 801-4

Insulation resistance

Overvoltage category |11 acc.
to VDE 0110

Overvoltage category 111 acc.
to VDE 0110

Vibration resistance

|EC 68-2-6 check Fc

|EC 68-2-6 check Fc

Humidity stress EN 60068-2-3Ca IEC68- | EN 60068-2-3Ca  |EC 68-
2-3/21Ca 2-3/21Ca
Table 4: General data supply module
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3.3.2 Electrical Data
TYPES V5 V15
Grid:  Nominal voltage U grig 3x 400V 3x 400V

permitted range

380V -10% to
415V +10%

380V -10%to
415V +10%

EN 55011/3.91
Group 1, Class A

Current | grig 10A 32A
Frequency f grig 50 Hz to 60 Hz 50 Hzto 60 Hz
D.clink circuit

Voltage Uy 560 V 560 V

Nominal current 1, 9A 27TA

Nominal power P, Skw 1Skw

Peak power Pympax (max. 7s) 10kw 30kw
Braking resistance external, R (+/- 10 %) >=33 Ohm >= 16 Ohm
Peak braking power PBRc dlectric 14 kW at 33 Ohm 28 KW at 16 Ohm
Electronics supply (must have external slow 24V /04A 24V /06 A
fuse) (18V .. 30V) (18V ..30V)
D.c. filter link choke (to be switched externally) 1,1mH; 10A 0,4mH; 30 A
Mainsfilter (3-phase) integrated for integrated for

EN 55011/3.91
Group 1, Class A

Power lossat P, = 0

mow

15W

Power loss at P, nom 33W 7w
(without braking resistance)
Relay contact for operation readiness 30V /1A 30V /1A
Control inputs (all opto-isolated):
max. input voltage 30V 30V
max. input current 18 mA 18 mA
Logic high Uu>18V Uu>18V
Logic low U<3Vv U<3Vv

For types with incremental encoder interface

Input frequency <= 160 kHz

Table 5: Electrical data supply module

When using the supply module V15 the available power in the d.c. link circuit can be

doubled by a second V 15 modulein the DARC system. The switching variant is

available from ferrocontrol on request.
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3.3.3 Dimensions

different
bus systems ca.370

85,5 303

380
280
=396
type:V5=296
350

type: VIS

P —) plug morkings

C = ) X6 Control in- and outputs
—— X7. Service interface RS232/

— override potentiometer

X8 Absolute value encoder, incremental encoder
[a— X9. Measuring points
[ ) X10 1. Ferro— fieldbus alternative: Sub-D-plug
[CE—) X10 2. Ferro- fieldbus }fcr‘ CAN-Bus, Profi-Bus,
— S1: Fieldbus addressing

[ X11: Supplu lead, broking resistance, d.c lLink choke

C— || x20. 24v-suppiy
X30: Parallel bus

[
|

i
il

(o]

|
|

g
:

Fig. 7: Dimensions of the supply modules

The information on the plug connections in the above illustration refers to the use of
the ferrocontrol CNC fieldbus. The dimensions of the installations are identical when
other fieldbus connections are used, however the design of connection X10 has been
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changed and additional connections, DIP switches or LEDs can be provided on the
front panel.

Notice

Information about the supply module connections can be found in Chapter
441!

3.4 Axisregulation controller

34.1 General data/ operating conditions

TYPES S2 A S6 9 S12 S18 | S25 | S35
Protection type P20 (DIN 40050)
Operating type DB (DIN 57558 Part 1)
Cooling type Convection Fan
(DIN 41751)
Ambient temperature 0°C...45°C 0°C...
40°C
Mass Myp 3.1kg 70 | 10kg
kg
Installation height Location above sealevel <=2000 m
Housing dimensions W 53 x 300 x 335 88x | 88x400x 335
XHxD 300
X
335
Emitted interference EN 55011
Interference immunity ENV 50 140 (1995)
EN 61000-4-2
ENV 50 141
IEC 801-4
Insulation resistance Overvoltage category |11 acc. to VDE 0110
Vibration resistance IEC 68-2-6 Test F
Humidity stress EN 60068-2-3 Ca, IEC 68-2-3/ 2.1 Ca

Table 6: General data axis regulation controller
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3.4.2 Electrical data
TYPES S2 4 S6 S9 S12 S18 S25 S35
Input voltage = U, 560V =
D.clink voltage 480 V to 650 V
(permitted range)
Output voltage Uy 0to Uyney
Nominal output current 2 4 6 9 12 18 25 35
I N(eff) in A
Peak output current 2x 1IN
for max. 7s | max (eff)
Electronics supply (needs 24V /04A (18V ..30V) | 24V/06A (18V...28V)
external slow fuse)
Power loss when output is mnow 15w
blocked
Nominal stress power lossin 35 55 80 120 | 150 210 300 395

watts

Output clock frequency

2x 8kHz

Relay contact for the holding

30V /1A, for motorsHD 142 and BMR 190 a coupling relay

brake iS necessary
Control inputs

(all opto-isolated):

Max. input voltage 30V

Max. input current 18 mA
Logic high Uu>18V
Logic low U<3Vv

Motor temperature monitoring

for PTC temperature sensor operating/response resistance
approx. 2.5 k Q or temperature switch

For types with incremental
position encoder interface

Input frequency <= 160 kHz

Table 7: Electric data axis regulation controller
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343 Dimensions

Typ:59-535=85,5 ca.370
Tup . 52-56=58,5 383
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C ¢ c—Do X2. Resolver
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G - [ X4 Measuring points
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5.0002.01.2

Fig. 8: Dimensions of the axis regulation controller
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Notice

Y ou will find information about the connections of the axis regulation
controller in Chapter 4.4.2.

35 Motors

The axis regulation controllers are designed for controlling high-dynamic servo-
motors, permanent-field - three-phase - synchronous motors.

Asasystem supplier, ferrocontrol delivers the optimally suitable motors including
cable set for your drive requirements. In addition, a special, optimized parameter set
will be provided for every motor-axis regulation controller combination. These
parameter blocks can be managed from the user-interface of the overriding controller
centre (PLC, visualization /visua display system) in alibrary. The respective current
data of the motor parameter sets are delivered by ferrocontrol with the software of the
service interface RS-232 or with the appropriate ferrocontrol CNC fieldbus.

The parameter set also contains the adaptation of the resolver adjustment. For the
purpose of resolver adjustment, the service interface provides atest function with
which the value for the resolver offset can be set.

M echanical design features of the motors:

» Fange according to DIN 42677; special flange on request
» Axis height tolerance according to DIN 747

e Construction type DIN 1EC 34, Section 7

» Flange precision according to DIN 42955

» External fan on request

» Bearings according to DIN 42966 with lubrication according to DIN 51825,
Section 1

» Degree of protection P65

* Motors are available with and without a brake

Electric design features of themotors:

* Insulation classF

» Motors correspond to DIN VDE 0530, EN 60034, SO 34.1
e Motor pole number 2,4, 6 or 8

» Motor-integrated 2-pole resolver
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The information on the nameplates of the manufacturers vary greatly and contain a
variety of information according to different definitions. ferrocontrol has calculated
application datafor awide range of drivesin connection with the appropriate DARC
types and has listed them below.

The nominal datafor the speed/torque diagram can be read from the table of the
application data.

n/min 7!

Mo : standstill torque
Mn : nominal torgue
Mmax : peak torque

n nenn Mn@ ML(W@

Mk 1 : peak torgque at nominal speed

@OO®®E

nk2 : speed at safe commutation Limit

n nenn: nominaol speed

nk2 @

B M/Nm

Mo @ Mm ax @

continuous operation short term operation

6.0077.01.1

Fig. 9: Speed/torque characteristic curve

Notice

Further motor-axis regulation controller combinations are possible and can be
requested from ferrocontrol.
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Gearing BRAKE (Nm) Motor | Weight
Motor type Mo (1) | Mn(2) | Mmax (3) | Mk1(4) nk2 (5) nnom(6) | In(A) | J(kgcm?) CONTRO | i=4/6/8/10 holding cable without
nom. Mass LLER with feather- torque (mm?) | brake (kg)
curr. inertia type key groove
Torquesin Nm Speeds U/min
HD 55
HD 55G4-64 0,8 0,6 28 23 5.300 6.000 11 0,35 S2 / 0,5 0,75 19
HD 70
HD 70A4-64 0,6 0,5 24 18 5.200 6.000 0,8 0,4 S2 / 10 0,75 2,0
HD 70C4-64 12 0,9 3,0 3,0 6.000 6.000 16 0,6 S2 / 10 0,75 2,6
HD 70E4-88 18 16 4,0 4,0 4.500 4.500 17 0,8 S2 / 10 0,75 32
HD 70E4-88 18 16 7,0 4,0 3.700 4.500 17 0,8 A4 / 1,0 0,75 3,2
HD 92
HD 92A4-64 0,7 0,5 24 11 2.800 6.000 0,9 0,5 S2 RPL 8 5,0 15 35
HD 92C4-64 15 11 3,0 3,0 6.000 6.000 2,0 0,85 S2 RPL 8 5,0 15 4,3
HD 92C4-64 15 11 5,0 3,0 3.700 6.000 2,0 0,85 A RPL 8 5,0 15 4,3
HD 92G4-88 3,0 24 8,1 55 3.500 4.500 29 15 A RPL 8 5,0 15 538
HD 92G4-88 3,0 24 10,0 55 2.800 4.500 2,9 15 S6 RPL 8 5,0 15 538
HD 92G4-130 3,0 2,6 6,0 54 1.700 3.000 2,0 15 S2 RPL 8 5,0 15 538
HD 92G4-130 3,0 2,6 10,1 54 2.700 3.000 2,0 15 A RPL 8 5,0 15 538
HD 115
HD 115A6-64 3,7 3,0 9,0 538 4500 6.000 4,9 24 S6 RPL 20 5,0 15 7,8
HD 115A6-64 3,7 3,0 12,0 538 3500 6.000 4,9 24 S9 RPL 20 5,0 15 78
HD 115A6-88 3,7 32 8,1 538 3.600 4.500 3,6 24 A4 RPL 20 5,0 15 6,6
HD 115A6-88 3,7 32 12,0 538 2.500 4.500 3,6 24 S6 RPL 20 5,0 15 6,6
HD 115A6-130 31 3,1 6,0 538 2.800 3.000 2,4 24 S2 RPL 20 5,0 15 6,6
HD 115A6-130 3,7 34 12,0 538 1.700 3.000 2,4 24 A RPL 20 5,0 15 6,6
HD 115B6-88 52 4,0 12,2 838 3.600 4.500 5,1 35 S6 RPL 20 5,0 15 7,8
HD 115B6-88 52 4,0 18,0 838 2.600 4.500 5,1 35 S9 RPL 20 5,0 15 78
HD 115B6-130 52 4,4 12,2 8,7 2.400 3.000 34 35 A RPL 20 5,0 15 7,8
HD 115B6-130 52 4,4 18,0 8,7 1.700 3.000 34 35 S6 RPL 20 5,0 15 78
HD 115C6-88 6,2 4,8 12,3 12,1 4.500 4.500 6,6 4,6 S6 RPL 20 5,0 25 9,0
HD 115C6-88 6,8 4,8 18,3 12,1 3.700 4.500 6,6 4,6 S9 RPL 20 5,0 25 9,0
HD 115C6-130 6,8 54 18,3 12,1 2.300 3.000 4,5 4,6 S6 RPL 20 5,0 15 9,0
HD 115C6-130 6,8 54 24,0 12,1 1.700 3.000 4,5 4,6 S9 RPL 20 5,0 15 9,0
HD 115 E6-64 9,0 6,0 18.0 21,0 6.000 6.000 12,0 6,8 S12 RPL20 10,0 25 114
HD 115 E6-64 9,8 6,0 27.0 21,0 5.000 6.000 13,1 6,8 S18 RPL20 10,0 25 11,4
HD 115 E6-64 9,8 6,0 36.0 21,0 3.800 6.000 13,1 6,8 S25 RPL20 10,0 25 11,4
HD 115 E6-88 9,2 7,0 18,0 18,0 4.500 4.500 9,6 6,8 S9 RPL20 10,0 25 11,4
HD 115 E6-88 9,8 7,0 24,5 19,5 3.800 4.500 9,6 6,8 S12 RPL20 10,0 25 11,4
HD 115 E6-130 9,0 8,0 18,0 18,0 3.000 3.000 6,5 6,8 S6 RPL20 10,0 25 11,4
HD 115 E6-130 9,8 8,0 27,5 19,0 2.300 3.000 6,5 6,8 S9 RPL20 10,0 25 11,4
HD 115 E6-130 9,8 8,0 36,0 19,0 1.800 3.000 6,5 6,8 S12 RPL20 10,0 25 11,4
HD142
HD 142C6-64 11,3 75 27,0 18,0 3.800 6.000 15,0 11,5 S18 RPL 40 18,0 2,5 14,0
HD 142C6-64 11,3 75 31,0 18,0 4.300 6.000 15,0 115 S25 RPL 40 18,0 2,5 14,0
HD 142C6-88 11,3 8,1 24,5 17,5 3.600 4.500 10,9 115 S12 RPL 40 18,0 2,5 14,0
HD 142C6-88 11,3 8,1 31,0 17,5 2.700 4.500 10,9 115 S18 RPL 40 18,0 2,5 14,0
HD 142C6-130 11,3 9,0 275 17,5 2.100 3.000 7.4 115 S9 RPL 40 18,0 2,5 14,0
HD 142C6-130 11,3 9,0 31,0 17,5 1.800 3.000 7.4 115 S12 RPL 40 18,0 2,5 14,0
HD 142E6-83 16,0 12,0 36,7 28,0 3.800 4.500 16,0 17,0 S18 RPL 40 18,0 6,0 18,0
HD 142E6-83 16,0 12,0 47,0 28,0 3.000 4.500 16,0 17,0 S25 RPL 40 18,0 6,0 18,0
HD 142E6-130 16,0 13,2 36,7 27,4 2.500 3.000 10,5 17,0 S12 RPL 40 18,0 2,5 18,0
HD 142E6-130 16,0 13,2 47,0 27,4 2.000 3.000 10,5 17,0 S18 RPL 40 18,0 2,5 18,0
HD 142G6-64 18,7 14,0 37,0 37,0 6.000 6.000 28,0 22,0 S25 RPL 40 18,0 6,0 21,0
HD 142G6-64 21,0 14,0 52,5 40,0 5.000 6.000 28,0 22,0 S35 RPL 40 18,0 6,0 21,0
HD 142G6-88 6,0 15,0 51,0 36,0 3.600 4.500 20,6 22,0 S25 RPL 40 18,0 6,0 21,0
HD 142G6-88 6,0 15,0 61,0 36,0 3.000 4.500 20,6 22,0 S35 RPL 40 18,0 6,0 21,0
HD 142G6-130 21,0 17,0 55,1 38,0 2.250 3.000 14,0 22,0 S18 RPL 40 18,0 6,0 21,0
HD 142G6-130 21,0 17,0 61,0 38,0 2.100 3.000 14,0 22,0 S25 RPL 40 18,0 6,0 21,0
BMR 190
BMR 190C6-88 24,0 12,0 51,0 51,0 4.000 4.000 24,0 55,0 S25 RPL 80 50,0 6,0 26,0
BMR 190C6-88 24,0 12,0 71,0 51,0 3.600 3.600 24,0 55,0 S35 RPL 80 50,0 6,0 26,0
BMR 190C6-130 24,0 15,0 55,0 53,3 2.800 3.000 16,3 55,0 S18 RPL 80 50,0 6,0 26,0
BMR 190C6-130 24,0 15,0 76,0 53,3 2.300 3.000 16,3 55,0 S25 RPL 80 50,0 6,0 26,0
BMR 190E6-130 36,0 23,0 76,5 76,5 3.000 3.000 23,7 82,0 S25 RPL 80 50,0 6,0 32,0
BMR 190E6-130 36,0 23,0 107,0 76,5 2.500 3.000 23,7 82,0 S35 RPL 80 50,0 6,0 32,0
BMR 190G6-130 48,0 31,0 107,0 107,0 3.000 3.000 32,0 110,0 S35 RPL 80 50,0 6,0 38,0
BMR 190G6-180 48,0 34,0 105,0 105,0 2.000 2.000 22,8 110,0 S25 RPL 80 50,0 6,0 38,0
BMR 190G6-180 48,0 34,0 147,0 125,0 1.750 2.000 22,8 110,0 S35 RPL 80 50,0 6,0 38,0

Leistungsdaten gemaf3 Drehzahl/Drehmomentdiagramm

Zeichnung-Nr.: 31002600

Stand: 18.03.1998

Table 8: Application list DARC drive packages

The values of the nominal speeds n,om given in the application list and in the motor-
axis regulation controller library and used by the system are those set for the system.
The values are below the value of the mechanical limit speed given on the nameplate

of the motor.

In addition, motors and accessories for areas in danger of explosion are available as
operational equipment with the identification EEx de 11C T4.
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On the basis of the motor selection data the middle d.c. link power P, for a motor
type/ regulator can be calculated (compare Table 9), which is to be used as a standard
value for designing multi-axis drive packages.

Standstill Peak Nominal Motor type/regulator medium d.c. link

torque torque Speed power
Mo (Nm) Mmax (U/min) Pmz (in kW) for

(Nm) each motor

0.6 24 6.000 HD 70A4-64/ S2 0.24
0.7 24 6.000 HD 92A4-64/ S2 0.28
0.8 2.8 6.000 HD 55G4-64 /S2 0.32
12 3.0 6.000 HD 70C4-64 / S2 0.48
15 3.0 6.000 HD 92C4-64 / S2 0.6
18 4.0 4.500 HD 70E4-88/ S2 0.54
3.0 8.1 4.500 HD 92G4-88/ 4 0.9
3.0 10.1 3.000 HD 92G4-130/ 4 0.6
3.7 9.0 6.000 HD 115A6-64 / S6 15
3.7 8.1 4.500 HD 115A6-88/ 4 11
3.7 12.0 3.000 HD 115A6-130/ 4 0.75
5.2 12.2 4.500 HD 115B6-88/ S6 15
5.2 12.2 3.000 HD 115B6-130/ $4 1.0
6.8 18.3 4.500 HD 115C6-88/ S9 21
6.8 18.3 3.000 HD 115C6-130/ S6 1.35
9.8 27.0 6.000 HD 115E6-64 / S18 39
9.8 24.5 4.500 HD 115E6-88/ S12 3.0
9.8 275 3.000 HD 115E6-130/ S12 20
113 245 4.500 HD 142C6-88/ S12 34
113 275 3.000 HD 142C6-130/ S9 2.25
16.0 36.7 4.500 HD 142E6-88 / S18 4.8
16.0 36.7 3.000 HD 142E6-130/ S12 32
21.0 375 6.000 HD 142G6-64 / S35 8.4
21.0 36.7 4.500 HD 142G6-88 / S18 6.3
21.0 55.0 3.000 HD 142G6-130/ S18 4.2
24.0 51.0 4.000 BMR 190C6-88/ S25 6.4
24.0 55.0 3.000 BMR 190C6-130/ S18 4.8
36.0 76.5 3.000 BMR 190E6-130 / S25 7.2
48.0 105.0 2.000 BMR 190G6-180 / S25 6.4
48.0 107.0 3.000 BMR 190G6-130/ S35 9.6

Table 9: Medium d.c. link power P,z of the motor-axis regulation controller combinations
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The calculation is made with:
P, = M[Nm]* 2* m* n .4 [1/ 5]

wher eby Nimedium= 63%0 X Nnom

The dimensioning for the multi-axis drive packagesis carried out on the basis of the
medium d.c. link power Py, for each axis.

P

mz( gesamt) — sz(l) * sz(z) + sz(3) t... +sz(n)

8-axis Pmz (total) CCF Supply module
V5: 13.0 kW 2.6 V5: 5 kw
V15: 39.0 kW 2.6 V15: 15 kw
7-axis Pmz (total) Supply module
V5: 13.0 kW 2.45 V5: 5 kW
V15: 39.0 kW 2.45 V15: 15 kw
6-axis Pmz (total) Supply module
V5; 11.2 kw 2.25 V5: 5 kW
V15: 33.7kwW 2.25 V5: 15 kwW
5-axis Pmz (total) Supply module
V5: 10.0 kW 2.00 V5: 5 kw
V15: 30.0 kW 2.00 V15: 15 kW
4-axis Pmz (total) Supply module
V5; 8.7 kW 175 V5: 5 kW
V15: 26.2 kW 1.75 V15: 15 kW
3-axis Pmz (total) Supply module
V5: 6.6 kW 1.32 V5: 5 kW
V15: 19.8 kW 1.32 V15. 15 kW
2-axis Pmz (total) Supply module
V5: 5.7 kW 115 V5: 5 kW
V15: 17.2 kw 1.15 V15: 15 kW

Table 10: Dimensioning of the multi-axis drive packages

CCF Concurrence factor

The selection list can serve as aguideline for typical CNC applicationsif exact drive
information is not available. Where exact values for effective torque, medium speed
and concurrence of the axes are known a computational check of the drive packages
must be carried out. The performance information given in the tables do not
guarantee a function in all applications.
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Notice

The dimensions and the dimension drawings are given in the appendix in
Chapter 8.3.8.

3.6 Additional accessoriesfor the DARC system

ferrocontrol provides the necessary accessories for the required configuration for the
DARC system. The most commonly available components are listed below. A
description of the connection possibilities for the respective accessories to the system
can be found in Chapter 4.4.

3.6.1 Cables

Notice

The observance of the EMC guidelines and safe functioning of the controller
can only be guaranteed when the cable material and screening prescribed by
ferrocontrol are used.

The DARC motor and resolver cables are specia cables and are produced specialy
for the DARC drive system.

» All cables are highly flexible and are particularly suitable for application in drag
chain operation and in power supply chains with extremely small bends and fast
motion sequences.

» They have ahigh resistance to liquid coolants and lubricating oils.
» The outer sheath is orange (RAL 2003) and has ferrocontrol type printing.

 Thesameistruefor the ferrocontrol cables for the fieldbus, incremental and
absolute value encoders.

The following connection cables can be supplied preassembled by ferrocontrol.
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3.6.1.1 Motor cables
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Fig. 10: Motor cables
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cabinet
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