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|. Safety Information

0 IMPORTANT

Declaration

Read these instructions carefully, and look at the equipment to become familiar with the device
before trying to install, operate, service or maintain it. The following special messages may
appear throughout this documentation or on the equipment to warn of potential hazards or to
call attention to information that clarifies or simplifies a procedure.

The addition of this symbol to a "DANGER" or "Warning" safety label indicates that an
electrical hazard exists, which will result in personal injury if the instructions are not
followed.

This is the safety alert symbol. It is used to alert you to potential personal injury
hazards. Obey all asfety instructions that follow this symbol to avoid possible injury or
death.

DANGER

DANGER indicates a hazardous situation which, if not avoided, will result in death or
serious injury.

WARNING

WARNING indicates a hazardous situation which, if not avoided, could result in death
or serious injury.

NOTICE

NOTICE is used to address practices not related to physical injury.

> bbbk

Note: CAUTION indicates a hazardous situation which, if not avoided, could result in minor or
moderate injury.

Please note

Electrical equipment must be installed, operated, serviced and maintained only by qualified
personnel. No responsibility is assumed by Schneider Electric for any consequences arising out
of the use of this material.

A qualified person is one who has skills and knowledge related to the construction and operation
of electrical equipment and its installation, and has received safety training to recognize and
avoid the hazards involved.

Qualification of Personnel

Only appropriately trainde persons who are familiar with and understand the contents of this
manual and all other pertinent product documentation are authorized to work on and with this
product. These persons must have sufficient technical training, knowledge and experience and
be able to foresee and detect potential hazards that may be caused by using the product, by
modifying the settings and by the mechanical, electrical and electronic equipment of the entire
system in which the product is used.

The qualified person must be able to detect possible hazards that may arise from
parameterization, modifying parameter values and generally from mechanical, electrical, or
electronic equipment.
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The qualified person must be familiar with the standards, provisions, and regulations for the
prevention of industrial accidents, which they must observe when designing and implementing
the system.

Intended use

The products described or affected by this document are servo-drive systems for three-phase
servo motors along with software, accessories and options.

The products are intended for industrial use according to the instructions, directions, examples
and safety information contained in the present user guide and other supporting documentation.

The product may only be used in compliance with all applicable safety regulations and
directives, the specified requirements and the technical data. Prior to using the products, you
must perform a risk assessment in view of the planned application. Based on the results, the
appropriate safety measures must be implemented. Since the products are used as components
in an entire system, you must ensure the safety of persons by means of the design of this entire
system. Operate the products only with the specified cables and accessories. Use only genuine
accessories and spare parts. Any use other than the use explicitly permitted as described herein
is prohibited and may result in unanticipated hazards.

A WARNING

DANGERUNGARDED EQUIPMENT

* Do not use this software and related automation equipment on equipment which does not have
point-of-operation protection.

* Do not reach into machinery during operation.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

This automated equipment and relevant software are used to control a variety of industrial
processes. The type or model of automation equipment suitable for each application will vary
depending on factors such as the control function required, degree of protection required,
production methods, unusual conditions, government regulations, etc. In some applications,
more than one processor may be required, as when backup redundancy is needed.

Only you, the user, machine builder or system integrator can be aware of all the conditions

and factors present during setup, operation, and maintenance of the machine and, therefore,
can determine the automation equipment and the related safeties and interlocks which can

be properly used. When selecting automation and control equipment and related software for

a particular application, you should refer to the applicable local and national standards and
regulations. The National Safety Council's Accident Prevention Manual (nationally recognized in
the United States of America) also provides much useful information.

In some applications, such as packaging machinery, additional operator protection such as
point-of-operation guarding must be provided. This is necessary if the operator's hands and
other parts of the body are free to enter the pinch points or other hazardous areas and serious
injury can occur. Software products alone cannot protect an operator from injury. For this reason
the software cannot be substituted for or take the place of point-of-operation protection.

Ensure that appropriate safeties and mechanical/electrical interlocks related to point-of-
operation protection have been installed and are operational before placing the equipment into
service. All interlocks and safeties related to point-of-operation protection must be coordinated
with the related automation equipment and software programming.

Note: Coordination of safeties and mechanical/electrical interlocks for point-of-operation
protection is outside the scope of the Function Block Library, System User Guide, or other
implementation referenced in this documentation.
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|. Safety Information

Startup and Test

Before using electrical control and automation equipment for regular operation after installation,
the system should be given a startup test by qualified personnel to verify correct operation of
the equipment It is important that arrangements for such a check be made and that enough time
is allowed to perform complete and satisfactory testing.

A WARNING

EQUIPMENT OPERATION HAZARD

¢ Verify that all installation and setup procedures have been completed.

* Before operational tests are performed, remove all blocks or other temporary holding means used for
shipment from all component devices.

* Remove tools, meters and debris from the equipment.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

Follow all start-up tests recommended in the equipment documentation. Store all equipment
documentation for future references.

Software testing must be done in both simulated and real environments.
Software testing must be done in both simulated and real environments.

Verify that the completed system is free from all short circuits and temporary grounds that are
not installed according to local regulations (according to the National Electrical Code in the U.S.A,
for instance). If high potential voltage testing is necessary, follow recommendations in equipment
documentation to prevent accidental equipment damage.

Before energizing equipment:
* Remove tools, meters and debris from the equipment.
¢ Close the equipment enclosure door.
* Remove all temporary grounds from incoming power lines.
e Perform all startup tests recommended by the manufacturer.

Operation and Adjustment

The following precautions are from the NEMA Standards Publication ICS 7.1-1995 (English
version prevails):

* Regardless of the care exercised in the desigh and manufacture of equipment or in the
selection and ratings of components, there are hazards that can be encountered if such
equipment is improperly operated.

* |tis sometimes possible to misadjust the equipment and thus produce unsatisfactory or
unsafe operation. Always use the manufacturer's instructions as a guide for functional
adjustments. Personnel who have access to these adjustments should be familiar with the
equipment manufacturer’s instructions and the machinery used with the electrical equipment.

* Only those operational adjustments actually required by the operator should be accessible to
the operator. Access to other controls should be restricted to prevent unauthorized changes
in operating characteristics.
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- Safety Precautions

General Precautions

The use and application of the information contained herein require expertise in the design and
programming of automated control systems.

Only you, the user, machine builder or integrator, can be aware of all the conditions and factors
present during installation and setup, operation, repair and maintenance of the machine or
process.

You must also consider any applicable standards and / or regulations with respect to grounding
of all equipment. Verify compliance with any safety information, different electrical requirements,
and normative standards that apply to your machine or process in the use of this equipment.
Many components of the equipment, including the printed circuit board, operate with mains
voltage, or present transformed high currents, and/or high voltages.

The motor itself generates voltage when the motor shaft is rotated.

A A DANGER

ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

¢ Disconnect all power from all equipment including connected devices prior to removing any covers or
doors, or installing or removing any accessories, hardware, cables, or wires.

¢ Place a "Do Not Turn On" or equivalent hazard label on all power switches and lock them in the non-
energized position.

* Wait 15 minutes to allow the residual energy of the DC bus capacitors to discharge.

¢ Measure the voltage on the DC bus with a properly rated voltage sensing device and verify that the
voltage is less than 42.4 Vdc.

¢ Do not assume that the DC bus is voltage-free when the DC bus LED is off.

¢ Block the motor shaft to prevent rotation prior to performing any type of work on the drive system.

¢ Do not create a short-circuit across the DC bus terminals or the DC bus capacitors.

* Replace and secure all covers, accessories, hardware, cables, and wires and confirm that a proper
ground connection exists before applying power to the unit.

Failure to follow these instructions will result in death or serious injury.

This equipment has been designed to operate outside of any hazardous location Only install this
equipment in zones known to be free of a hazardous atmosphere.

A A DANGER

POTENTIAL FOR EXPOLSION

¢ Install and use this equipment in non-hazardous locations only.
Failure to follow these instructions will result in death or serious injury.

If the power stage is disabled unintentionally, for example as a result of power outage, errors or
functions, the motor is no longer decelerated in a controlled way. Overload, errors or incorrect
use may cause the holding brake to no longer operate properly and may result in premature
wear.

i -4
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|. Safety Information

A WARNING

UNINTENDED EQUIPMENT OPERATION

* Verify that movements without braking effect cannot cause injuries or equipment damage.

* Verify the function of the holding brake at regular intervals.

* Do not use the holding brake as a service brake.

* Do not use the holding brake for safety-related purposes.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

General Precautions

A WARNING

UNINTENDED MOVEMENT OR MACHINE OPERATION

e Carefully install the wiring in accordance with the EMC requirements.

* Do not operate the product with undetermined settings and data.

* Perform comprehensive commissioning tests that include verification of configuration settings and data
that determine position and movement.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

A WARNING

LOSS OF CONTROL

¢ The designer of any control scheme must consider the potential failure modes of control paths and,
for certain critical control functions, provide a means to achieve a safe state during and after a path
failure. Examples of critical control functions are emergency stop and overtravel stop, power outage
and restart.

¢ Separate or redundant control paths must be provided for critical control functions.

¢ System control paths may include communication links. Consideration must be given to the implications
of unanticipated transmission delays or failures of the link.

¢ Observe all accident prevention regulations and local safety guidelines ™.

¢ Each implementation of this equipment must be individually and thoroughly tested for proper operation
before being placed into service.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

(1): For additional information, refer to NEMA ICS 1.1 (latest edition), (<Safety Guidelines for the
Application, Installation, and Maintenance of Solid State Control" and to NEMA ICS 7.1 (latest
edition), "Safety Standards for Construction and Guide for Selection, Installation and Operation
of Adjustable-Speed Drive Systems or their equivalent governing your particular location.

Machines, controllers, and related equipment are usually integrated into networks.Unauthorized
persons and malware may gain access to the machine as well as to other devices on the
network/fieldbus of the machine and connected networks via insufficiently secure access to
software and networks.

Schneider Electric adheres to industry best practices in the development and implementation
of control systems. This includes a "Defense-in-Depth" approach to secure an Industrial Control
System. This approach places the controllers behind one or more firewalls to restrict access to
authorized personnel and protocols only.
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A WARNING

UNAUTHENTICATED ACCESS AND SUBSEQUENT UNAUTHORIZED MACHINE OPERA-

TION

* Evaluate whether your environment or your machines are connected to your critical infrastructure and,
if so, take appropriate steps in terms of prevention, based on Defense-in-Depth, before connecting the
automation system to any network.

* Limit the number of devices connected to a network to the minimum necessary.

* |solate your industrial network from other networks inside your company.

* Protect any network against unintended access by using firewalls, VPN, or other, proven security
measures.

* Monitor activities within your systems.

* Prevent subject devices from direct access or direct link by unauthorized parties or unauthenticated
actions.

* Prepare a recovery plan including backup of your system and process information.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

For more information on organizational measures and rules covering access to infrastructures,

refer to ISO/IEC 27000 series, Common Criteria for Information Technology Security Evaluation,
ISO/IEC 15408, IEC 62351, ISA/IEC 62443, NIST Cybersecurity Framework, Information Security
Forum - Standard of Good Practice for Information Security.

DC bus voltage measurement

The DC bus voltage can exceed 300 Vdc.The DC bus LED is not an indicator of the absence of
DC bus voltage.

A A DANGER

ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

* Disconnect the voltage supply to all connections.

* Wait 15 minutes to allow the DC bus capacitors to discharge.

* Use a properly rated voltage-sensing device for measuring (greater than 800 Vdc).

* Measure the DC bus voltage between the DC bus terminals (PA/+ and PC/-) to verify that the voltage is
less than 42 Vdc.

e Contact your local Schneider Electric representative if the DC bus capacitors do not discharge to less
than 42 Vdc within a period of 15 minutes.

* Do not operate the product if the DC bus capacitors do not discharge properly.

* Do not attempt to repair the product if the DC bus capacitors do not discharge properly.

* Do not assume that the DC bus is voltage-free when the DC bus LED is off.

Failure to follow these instructions will result in death or serious injury.

Connecting external braking resistor

A WARNING

HOT SURFACES

¢ Ensure that it is not possible to make any contact with a hot braking resistor.

¢ Do not allow flammable or heat-sensitive parts in the immediate vicinity of the braking resistor.

¢ Verify that the heat dissipation is sufficient by performing a test run under maximum load conditions.
Failure to follow these instructions can result in death, serious injury, or equipment damage.
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|l. Certification

C€

Equipment Model Directives Standards

EN 61800-5-1:2007

Low Voltage Directive 2014/35/EU EN 60034-1-2010/AC-2010

Servo drive | LXM16... EN 61800-3:2004/A1:2012

EMC Directive 2014/30/EU EN 60034-1:2010/AC-2010

EN 61800-5-1:2007

Low Voltage Directive 2014/35/EU EN 60034-1-2010/AC-2010

Servo motor| BCH16... EN 61800-3:2004/A1:2012

EMC Directive 2014/30/EU EN 60034-1:2010/AC2010

EN 61800-5-1:2007

Low Voltage Directive 2014/35/EU EN 60034-1-2010/AC-2010

Accessories | VW3... EN 61800-3:2004/A1:2012

EMC Directive 2014/30/EU EN 60034-1:2010/AC2010
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Schneider
3 Electric

EU DECLARATION OF CONFORMITY

We : Schneider Electric Industries SAS
35 rue Joseph Monier
Rueil Malmaison 92506 — France

Hereby declare under our sole responsibility that the products:

[Trademark Schneider Electric

Product, Type LXM16...motion servo drives
BCH16...servo motors
VWS3...options

Are in conformity with the requirements of the following directives and conformity was checked in accordance with the
following standards.

Directive Harmonized standard
LV Directive 2014/35/EU EN 61800-5-1:2007
EN 60034-1:2010/AC:2010
EMC Directive 2014/30/EU EN 61800-3:2004/A1:2012
EN 60034-1:2010/AC:2010

Subject to correct installation, maintenance and use conforming to its intended purpose, to the applicable regulations and
standards, to the supplier's instructions and to accepted rules of the art.
This declaration becomes invalid in the case of any modification to the products not authorized by us.

The guides giving requirements, details and advices for installation of products used are available on:
http:/lwww.schneider-electric.com

Issued at Carros - FRANCE: 2018.10.16

— Name : Alain BERNERD
g - - Industrial Control & Drives
Customer Satisfaction & Quality

) Vice President
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- Overview of Easy Lexium 16 Servo Drive / Servo
Motor System

The servo system composed of LXM16D series servo drive and BCH16 series AC servo motor

is a member of the Lexium 16 family designed to suit pulse control and offer high performance,
simple interface and easy operation.

This series include a variety of 0.1 kW~1.5 kW servo drives and AC servo motors. Incorporating
real-time adaptive tuning and adaptive notch filter, this series of servo drives are designed with
the selection and automatic switchover of stiffness levels to address various requirements on the
stability of low-stiffness machine and the high speed and accuracy of high-stiffness machine, in
addition with the AC servo motor equipped with 2500-line Incremental encoder, the servo system
achieves the simplicity of interface and the simple operation of machinery and positioning,
thereby suiting a wide range of machines.

This manual is prepared for you to make correct and effective use of LXM16D series servo drive
system with above-noted merits.
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Chap01. Overview

- About Servo Drive

1.2.1 Nameplate of Servo Drive

Lexium16 1 1.Range Name
LXM16DU01M2X 2 2.Commercial Reference
0.1 kW 3 3.Continuous power
V1.0 IE00 4 4.Firmware & Hardware version on
5 .
Input a.c. 1-phase Output delivery
50/60 Hz continuous max. | f75 5.Input Voltage & Current
6.0utput Current & Power
1~200Vac-1.3Arms 0.9Arms-0.1kW 2.7Arms .
7.Maximum Output Current
8.Tool & Cable
9.Protection Degree
Multiple rated equipment, see instruction manual 10.Certification
internal Motor Overload Protection . 11. Serial Number
(A cutmm 70°C P20 o
10
& 7
|
4004500HL 174412345 1
Made in China Schneider
) %Electric
&www.schneider-electric.com/contact g?ﬁﬂf‘iﬂégi ;gg?ggga
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122 Servo Drive Model Code Description

Iltem

1 2 3 4 5

Type Code
(Example)

LXM 16 D uo4 M2X

Iltem

Description

1

Product Designation
LXM = Easy Lexium

2

Product Type
16 = AC servo drive for one axis

Interface
D =1/0O interface, PTI, PTO

Continuous Power
U01 =0.1 kW

U02 =0.2 kW

U04 = 0.4 kW

Uo7 =0.75 kW
U10 = 1.0 kW

U15 =15 kW

Power Stage Supply [Vac]
M2X = Single phase, 200/240Vac, no built-in

EMC filter

Scl&nelder

Electric
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Chap01. Overview

1.2.3 Designation of Parts of Servo Drive

Size 1: Servo Drive - 0.1/ 0.2/ 0.4 kW
Servo Drive Front Panel:

1. Connection port CN3: MircoUSB connector

2. Connection port CN2: Encoder connector

3. Connection port CN1: Connection to host controller

4. CHARGE: Drive charge indicator LED

5. Connection port CNP: Motor, external braking resistor
and power input connector

6. HMI

7. QR code, which is scanned to obtain detailed technical
parameters and the guide for installation and wiring

8. Ground Terminal

Note: Size 1 servo drive is designed without
ventilation fan.

Size 2: Servo Drive -0.75/1.0/ 1.5 kW

Servo Drive Front Panel:

1. Connection port CN3: MircoUSB connector

2. Connection port CN2: Encoder connector

3. Connection port CN1: Connection to host controller

4. CHARGE: Drive charge indicator LED

5. Connection port CNP: Motor, external braking resistor
and power input connector

6. HMI

7. QR code, which is scanned to obtain detailed technical
parameters and the guide for installation and wiring

8. Ground Terminal

Electric
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1.3.1

About Servo Motor

Nameplate of Servo Motor

{ . \
1 —| BcH1eHDO2330a5Cc25CkNeider
& Electric
2 —] Un 3¢ 220 Vrms Pn 02 kw —3
4 —1] In 1.6 Arms Imax 4.8 Arms |—@/ 5
6 —]| Mn o0.64 Nm Mmax 191 Nm |—7
8 —| Nn 3000 rpm Nmax 5000 rpm |— 9
10 — IEC 60034-1 Mass 1.1 Kg — 1
3 Th-CL F-IP65 ——}— 12
RS 00 — 13
14— WHHIem
15 — L XXXXXXXX Made In China ) — 16
. N
Schneider
&Electric

Ubr XXX V 17

Pbr XXX W 18

Mbr XXX Nm 19

\_ J
Nameplate of Motor
oand-type brake nameplate
Nameplate of
band-type brake Motor
. B hameplate

Servo motor nameplate:

. Motor type

. Nominal voltage

. Nominal power

. Nominal current

. Maximum current

. Nominal torque

. Maximum torque

. Norminal speed of rotation

. Maximum speed of rotation

10. Applied standard

11. Mass

12. Number of motor phase,
temperature class, degree of
protection

13. Hardware versoin

14. Bar code

15. Serial number

16. Country of manufacture

17. Nominal voltage of holding brake

18. Nominal power of holding brake

19. Nominal torque of holding brake

©CoNOOORRWN-=-

Location of motor nameplate:

1.40/60/80 mm
2.100/130 mm

FJGJ,GLUE‘J% @) Fousoub‘ela oo) Eu'uoss'wwoo \l) (uouwedo @) Femd juol4 O‘W ( Butim -b) Fouenmsw oo) (uouoscljii I\DW MBIAIBAQ —
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Chap01. Overview

1.3.2 Servo Motor Model Code Description
Item 1 2 3 4 5 6 7 8 9 10 11
TypeCode | poiysly D Joa |3 |3 |o |a |5 |c |2
(Example)
ltem Description
1 Product designation
BCH16 = Brushless servo motor, in combination with LXM16 servo drives
2 Moment of inertia
L = Low inertia
M = Medium inertia
H = High inertia
3 Flange size (housing)
B = 40 mm Flange (Shaft 8mm)
C =60 mm Flange (Shaft 11mm)
D = 60 mm Flange (Shaft 14mm)
F = 80 mm Flange (Shaft 19mm)
H = 100 mm Flange (Shaft 19mm)
J =100 mm Flange (Shaft 22mm)
M = 130 mm Flange (Shaft 22mm)
4 Norminal power
01=01kW
02 =0.2 kW
04 = 0.4 kW
07 = 0.75 kW
08 = 0.85 kW
10 = 1.0 kW
15 =15 kW
5 Type of winding and power supply grade
1 = Optimized in terms of torque (1000 rpm/1500 rpm); power supply 200/240 Vac
2 = Optimized in terms of torque and speed of rotation (2000 rpm); power supply
200/240 Vac
3 = Optimized in terms of speed of rotation (3000 rpm); power supply 200/240 Vac
6 Shaft and degree of protection
3 = Parallel keyed; degree of protection: shaft and housing IP65
7 Encoder system
0 = 2500 ppr incremental encoder
2 = 23bit High resolution encoder
8 Holding brake
A = Without holding brake
F = With holding brake
9 Connection version
5 = Free leads with plastic connectors (for BCH16*B, BCH16*C, BCH16*D, and
BCH16*F)
6 = Military connectors (for BCH16*H, BCH16*J and BCH16*M)
10 Mechanical interface - Mounting
C = Motor compatible with Asian style mounting style
11 Hardware version
2 =RS02
1-6
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1.3.3

Designation of Parts of Servo Motor

40/ 60/ 80 mm Flange servo motor

1. Encoder connector, plastic

2. Power connector, plastic

3. Motor housing, RAL9005

4. Keyed motor shaft with oil seal
5. 4 * Mounting holes ™"

6. Holding brake connector, plastic

Note 1: 40mm flange servo motor has 2
mounting holes

100/ 130 mm Flange servo motor

1. Encoder connector, military

2. Power (& holding brake) connector, military
3. Motor housing, RAL9005

4. Keyed motor shaft with oil seal

5. 4 * Mounting holes

Scl&nelder

Electric
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Chap01. Overview

- Confirm the Mating of Servo Drive and Servo Motor

Nominal | Nominal Nominal Moment
Servo Drive Servo Motor Power Speed Torque of Inertia
kW rom Nm
LXM16DUOTM2X |BCH16LB013***5C* 0.1 3000 0.32 Low
BCH16HC023***5C* 0.2 3000 0.64 High
LXM16DU02M2X -
BCH16HD023***5C* 0.2 3000 0.64 High
LXM16DU04M2X |BCH16HD043***5C* 04 3000 1.27 High
LXM16DUO7M2X |BCH16HF073***5C* 0.75 3000 2.39 High
BCH16LF103***5C* 1.0 3000 318 Low
BCH16LH103***6C* 1.0 3000 318 Low
LXM16DU10M2X
BCH16LJ103***6C* 1.0 3000 318 Low
BCH16HM102***6C* 1.0 2000 477 High
BCH16HMO081***6C* 0.85 1500 5.39 High
LXM16DU15M2X -
BCH16HM152***6C* 1.5 2000 716 High

1-8 :
Scl&nelder

Electric



Type
Selection

; roo _3mﬁm__mzoL rA. Wiring ; ﬁ_’O Front _umsm; rRu Oumﬂm:o:; r—/ Ooaa_mm_oa:& rnxu _u_moaow:o& rg _um_.mBmﬁm«L

Scneider



Chap02. Type Selection

2.1 Type SeleCtion Of SErvO DIVE ... 2-1
2.1.1 Specifications Of SErVO DIIVE........cccoeiiieieieiicteeeeeee et 2-1
2.1.2 Servo Drive BIOCK Diagram ...ttt ettt ssesessssssenes 2-3
2.1.3 RAUINGS Of SEIVO DIIVE ..ottt nenas 2-4
2.1.4 ServO Drive DIMENSION.. ..ottt et eaene 2-4

2.2 Type Selection of SErvo MOTOF ..ot 2-5
2.2.1 Specifications Of SErVO MOTOF ........c.oouiiiiieieee e 2-5
2.2.2 RAtiNGS Of SEIVO MO0 ......cuiiiiieieiiiieteiee ettt s st esessenas 2-6
2.2.3 Permissible Load on Servo Motor Output Shaft ............cccoeeiviiiiiceeeea 2-7
2.2.4 Servo Motor Dimension / T-N Curve / Overload Characteristics...........c.ccccevnvernnenaee 2-8

2.3 SYSIEM ACCESSOIMIES ...ttt ettt ettt st s ss ettt evessetesnnas 2-19
2.3.1 Standard Composition of Servo System with Peripheral Devices...........cccccevvvereunnee. 2-19
2.3.2 LiSt OF ACCESSOMIES ...vueiiiiiciirccentee ettt ettt 2-20
2.3.3 CONNEBCION ..ottt ettt 2-21
2.3.4 Motor Power / Holding Brake Control Cable..........cccooevivivieiininieeieceeeeeeens 2-25
2.3.5 Motor ENCOAEr CabIe .......c.oiiiiiiiicccce ettt 2-29
2.3.6 /0 Control Cable and Adapter MOAUIE ...........ccceeiriiieeiniiecceeee e 2-31
2.3.7 External BraKing RESISTON.........coiiirieeiiieeceeeee ettt s 2-32
2.3 8 INPUL FIEE ..ottt b et et b bt es st eas s s sese s 2-33

2.3.9 Motor Protection Circuit Breaker and Contactor..........c..ccooevieeeeeiceeieeceeeeeeeeee 2-33



- Type Selection of Servo Drive

211

1
Specifications of Servo Drive o
é.
ltem Specifications
Temperature 0°C ... 40°C: Without derating
P 40°C ... 50°C: With derating 2
Relative . =
. 5% ... 95%, no condensation 59
Oberation Humidity g°
peratio Altitude <= 1000M mean sea level: Without derating S
1000 ... 2000M mean sea level: With derating
Impact 3M4, 3mm [2..9Hz], Zone |
Vibration 3M4, 1G [9..200HZ], Zone |
Ambient Temperature |-25°C ... 70°C
Storage Rela.tl\./e 5% ... 95%, no condensation
Humidity
Vibration 2M2, 3.5mm [2..9HZz] / 1G [9..200HZ] / 1.5G [200..500HZ]
Protection Degree IP20
Class 2:
. No corrosive or inflammable gas
Environmental Class . .
No oil, water, or chemical splash
Free from dust, dirt, salts, or iron powders
Voltage 1~ 220Vac, 200Vac -15% ... 240Vac + 10%
Frequency 50Hz -5% ... 60Hz +5%
TT Grounding Allowed
Input . System.
power Grounding| TN Grounding Allowed
Type System
IT Grounding Not allowed
System
Leakage Current <35 mA

Heat Dissipation Method

0.1 KW ... 0.4 kW: Natural cooling
0.75 kW ... 1.5 kW: Fan cooling

Overload Capacity

300%

Feedback Interface

2500 ppr incremental encoderk8-wire

23 bit high resolution encoder

6 Digital inputs

Digital Input Thg irjput function can be set through parameters
Output 3 Digital outputs.
The output function can be set through parameters
Control 2 Inputs:
Interface Input Open collector (24V)
Pulse Line driver or differential high-speed pulse (3.3V)
Encoder simulation feedback output
Output Resolution can be set through parameter
Motor index pulse open collector output
USB Mini-B.US_.B . o
Commissioning Commissioning and monitoring by PC software
Interface HMI 5-digit 7-segment display

4 buttons

Braking
Method

Regenerative Braking

No built-in regenerative braking resistor

Dynamic Braking

Built-in dynamic brake function, can be activated
through parameter

i 21
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Chap02. Type Selection

Iltem

Specifications

Position
Control

Pulse Train

Input Pulse
Train Type

P+D

CW + CCW

AqgB (with quadruple)

Max. Pulse
Frequency

Open collector 24V: 200Kpps

Differential high-speed pulse (3.3V): 2Mpps

Internal
Counting

131072 pulses/revolution

Electronic
Gear Ratio

Electronic gear ratio is directly selected through
parameter

Electronic gear ratio is computed through numerator/
denominator

Electronic gear ratio is switchable

Motion Task Control

User can program own interal motion task by script

Control
Loop
Setting

Auto
Tuning

Easy The servo drive moves the motor with pre-defined
Tuning trajectory and optimize the control loop parameters
User can set trajectory parameters such as movement,
Comfort | direction and velocity, the servo drive then drives the
Tuning motor following given criteria and yield optimized control
loop parameters
Auto The servo drive automatically identifies the load inertia
Adaptive | ratio in real time and sets the control loop parameters
Tuning with respect to the stiffness
Auto Notch | The servo drive automatically detects the load resonance
Filters frequency and sets 1 or 2 sets of built-in notch filters

Manual Tuning

Cascade control loop

Anti-vibration filters

Manual notch filters

Control Input

1. Servo enable 2. Alarm clear 3. Parameter set
switchover 4. Halt 5. Electronic gear ratio switchover
6.JOG 7. Hardware limit 8. HOME 9. Torque limit 10.
Speed limit

Control Output

1. Servo alarm 2. Servo enable signal 3. Position
deviation reached 4. Motor standstill 5. Error monitor 6.
Warning monitor 7. Homed 8. Motor moving

2-2
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21.2 Servo Drive Block Diagram

1
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&
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o =
=) N © Encoder
|8 2| [Protection] [Gate 1
=9 circuit drive
33
n ) l
O

Control circuit

Position pulse —| >
Digital input—
Digital output«

CN1

1alog encoder «—|
output ]

Mini-B :‘
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Chap02. Type Selection

Iltem

Specifications

Position
Control

Pulse Train

Input Pulse
Train Type

P+D

CW + CCW

AqgB (with quadruple)

Max. Pulse
Frequency

Open collector 24V: 200Kpps

Differential high-speed pulse (3.3V): 2Mpps

Internal
Counting

131072 pulses/revolution

Electronic
Gear Ratio

Electronic gear ratio is directly selected through
parameter

Electronic gear ratio is computed through numerator/
denominator

Electronic gear ratio is switchable

Motion Task Control

User can program own interal motion task by script

Control
Loop
Setting

Auto
Tuning

Easy The servo drive moves the motor with pre-defined
Tuning trajectory and optimize the control loop parameters
User can set trajectory parameters such as movement,
Comfort | direction and velocity, the servo drive then drives the
Tuning motor following given criteria and yield optimized control
loop parameters
Auto The servo drive automatically identifies the load inertia
Adaptive | ratio in real time and sets the control loop parameters
Tuning with respect to the stiffness
Auto Notch | The servo drive automatically detects the load resonance
Filters frequency and sets 1 or 2 sets of built-in notch filters

Manual Tuning

Cascade control loop

Anti-vibration filters

Manual notch filters

Control Input

1. Servo enable 2. Alarm clear 3. Parameter set
switchover 4. Halt 5. Electronic gear ratio switchover
6.JOG 7. Hardware limit 8. HOME 9. Torque limit 10.
Speed limit

Control Output

1. Servo alarm 2. Servo enable signal 3. Position
deviation reached 4. Motor standstill 5. Error monitor 6.
Warning monitor 7. Homed 8. Motor moving
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21.2 Servo Drive Block Diagram
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Control circuit
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Chap02. Type Selection

21.3 Ratings of Servo Drive
Model LXM16D*M2X uo1 uo2 uo4 uo7 u10 u15
Nominal Input Voltage [Vac] 1~ 200 ... 240 Vac, -10% ... +15%, 50Hz -5% ... 60Hz +5%
Continuous lutput Current [Arms] 1.34 2.59 452 7.81 1013 14.43
Nominal Output Power [kKW] 01 0.2 04 0.75 1.0 1.5
Nominal Output Current [Arms] 0.9 1.55 2.6 51 7.3 8.3
Maximum Output Current [Arms] 2.7 4.65 7.8 15.3 21.9 24.9
21.4 Servo Drive Dimension
e 1~200Vac 0.1kW...0.4kW (U01/ U02/ U04)
52 1565.2 6
T8
= N
RN @
ke
(@R )
] :
° 9}
6
‘;I | (§) ” @]l | ©53
iR }Mﬂ I ri 1 e
= ) | WHERERR= Y
* 1~200Vac 0.75kW...1.5kW (U07/ U10/ U15)
35.5
65 185.2 ©5.3 17
[ = O—)
\V/A\V/AV/A VA
AVAVAVAV
o \V/A\V/AV/A VA o
L AVAVAVAV @
\VA\V/AV/A\VA
AVAVAVAV
o \VAVAVAVA
) ﬂy—o
0
0|
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- Type Selection of Servo Motor

1
2.21 Specifications of Servo Motor o
2
ltem Specificaitons =
Temperature 0°C ... 40°C: Without derating
P 40°C ... 50°C: With derating 2
Relafcl\./e 5% - 80%, no condensation &%‘
o i Humidity 8o
peration Altitude <=1000M mean sea level: Without derating g
Ambient 100082000M mean sea level: With derating
Shock 150m/s’ —
Vibration 0.15mm (10Hz..60Hz), 20m/s” (10Hz..60Hz) §
Temperature | -20°C ... -60°C 2
- g
Storage Relative <=75%, no condensation 2
Humidity S
Orientation IM B5EIM VIRIM V3 —
Shaft IP65 (With oil seal) ( 4
Housing IP65 =
Protection | Free Leads =
Install Grade Connector | 40 “
Military
Connector P65
Connection Method Flange connection

Excitation Method

Permanent magnet synchronous motor

Insulation Class

F(155°C)

Scl&nelder

Electric
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Chap02. Type Selection

Ratings of Servo Motor

Model: BCH16 LBO1 HCO02 HDO02 HDO04 HFO7

Voltage Level [Vac] 200 ... 240Vac
Nominal Output Power [kW] 01 0.2 0.2 04 0.75
Nominal Torque [Nm] 0.32 0.64 0.64 1.27 2.39
Maximum Torque [Nm] 0.95 1.91 1.91 3.81 716
Nominal Current [Arms] 1.0 1.6 1.6 2.6 4.3
Maximum Current [Arms] 3.0 4.8 4.8 8.1 14
Nominal Speed [rpm] 3000 3000 3000 3000 3000
Maximum Speed [rpm] 5000 5000 5000 5000 5000
Torque Constant-KT [Nm/Arms] 0.32 0.46 0.46 0.47 0.56
Voltage Constant-KE [V/krpm] 23.7 28.0 28.0 32.78 37.3
Rotor Moment of | w/o brake 0.041 0.42 0.42 0.67 1.51
Inertia [kgecm®] | with brake 0.047 0.48 0.48 0.73 1.64
Protection Degree Natural cooling, IP65
Flange [mm] 40 60 | 60 | 60 80

Nominal Voltage [V] 24VDC +/-10%

Nominal Current [A] 0.26 0.308 0.308 0.308 0.422

Holding Torque [Nm] 0.32 1.5 1.5 1.5 3.0
Holding Brake | Moment of Inertia 0005 | 0049 | 0049 | 0049 | 0429

[kgcm’]

Release Time [ms] 118 25 25 25 25

Apply Time [ms] 15 50 50 50 50

Model: BCH16 LF10 | LH10 | LJ10 | HM10 | HMO8 | HM15

Voltage Level [Vac] 200 ... 240Vac
Nominal Output Power [kW] 1.0 1.0 1.0 1.0 0.85 1.5
Nominal Torque [Nm] 3.18 3.18 3.18 477 5.39 716
Maximum Torque [Nm] 9.55 9.55 9.55 14.31 13.8 21.48
Nominal Current [Arms] 6.8 6.6 6.6 52 7.0 79
Maximum Current [Arms] 204 21.8 21.8 15.6 181 23.7
Nominal Speed [rpm] 3000 3000 3000 2000 1500 2000
Maximum Speed [rpm] 5000 5000 5000 3000 3000 3000
Torque Constant-KT [Nm/Arms] 0.51 0.48 0.48 1.0 0.78 1.0
Voltage Constant-KE [V/krpm] 311 31.2 31.2 60.8 51.7 60.0
Rotor Moment of | w/o brake 1.24 2.65 2.65 10.88 | 14.08 14.8
Inertia [kgcm®] | with brake 1.37 2.75 2.75 11.58 14.78 15.5
Protection Degree Natural cooling, IP65
Flange [mm] 80 | 100 | 100 | 130 | 130 130

Nominal Voltage [V] 24VDC +/-10%

Nominal Current [A] 0.422 0.612 0.612 0.816 0.816 0.816

Holding Torque [Nm] 3.0 6.5 6.5 15.0 15.0 15.0
Holding Brake '[\ﬁgg‘rﬁ%t oflnertia | o129 | 0.078 | 0.078 | 0324 | 0324 | 0.324

Release Time [ms] 25 100 100 76 76 76

Apply Time [ms] 50 10 10 27 27 2
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2.2.3

Permissible Load on Servo Motor Output Shaft

Allowable shaft load

Fhrust

FRadial
(shaft center)

v
A
v

MBINIBAQ —

adAL N

uonosjes

Model: BCH16 LBO1 HCO02 HDO02 HDO04 HFO7
Maximum Allowable Radial Load [N]" 735 197.96 197.96 220.5 221.48
Maximum Allowable Thrust Load [N]" 12.74 61.74 61.74 61.74 61.74
Model: BCH16 LF10 LH10 LJ10 HM10 | HM08 | HM15
Maximum Allowable Radial Load [N]" 22148 | 343.98 | 343.98 | 578.2 | 498.82 | 709.52
Maximum Allowable Thrust Load [N]" 61.74 122.3 122.3 | 21168 | 1764 176.4
*1: Load [N]+/-10%
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Chap02. Type Selection

2.24 Servo Motor Dimension / T-N Curnve / Overload Characteristics

* BCH16LB0133*A5C2
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BCH16HC0233*A5C2
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Chap02. Type Selection

* BCH16HDO0233*A5C2
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* BCH16HD0433*A5C2
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Chap02. Type Selection

* BCH16HF0733*A5C2
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Chap02. Type Selection

BCH16LH1033*A6C2
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Chap02. Type Selection

* BCH16HM1023*A6C2
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* BCH16HMO0813*A6C2
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* BCH16HM1523*A6C2
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- Accessories

2.31

Standard Composition of Servo System with Peripheral Devices

1/0 Control interface
cable and adapter

Motor protection

= circuit breaker

MBINIBAQ —
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o
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module
Input filter
Band-type brake
control cable
Contactor
-
(L. N)
Motor dynamic cable
3 ] External
@' W = onp braking resistor
PB| | I )
——
[N | R
N0
Motor encoder cable =
Ground terminal
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Chap02. Type Selection

2.3.2 List of Accessories
Type Reference Description
VW3M4A11 Connector kit for servo drive CN1 control interface
VW3M4A21 | Connector for servo drive CNP main circuit
VW3M4A31 | Connector kit for servo drive CN2 encoder
VW3M5A11 | Plastic connector kit for motor power cable, motor end
VW3M5A12 Plastic connector kit for motor holding brake control
cable, motor end
Connector VW3M5A21 | Military connector kit for motor power cable, motor end
VW3M5A22 Military connector kit for motor power and holding brake
control cable, motor end
VW3M8A11 | Plastic connector kit for motor encoder cable, motor end
VW3M8A21 | Military connector kit for motor encoder cable, motor end
VW3M2A31 EMC m_ountlng plate for motor power cable shield layer
grounding
VW3M5A11R* Mo’;or power cable, plastic connector, 4G0.75mm?2,
optional length
VW3M5A11R**S Moﬁor power cablg, plastlc connector, 4G0.75mm?2,
optional length, with shield
VW3M5A21R** Mo’For power cable, military connector, 4G2.0mm2,
optional length
Motor Power / Motor power cable, military connector, 4G2.0mm2
Holding Brake  |VW3M5A21R**S orp €, mitary ’ ' ’
optional length, with shield
Control Cable - —
VW3M5A22R** Motor power and holding brake control cable, military
connector, 6G2.0mm2, optional length
«a| Motor power and holding brake control cable, military
VW3M5A22R™S connector, 6G2.0mm2, optional length, with shield
VW3M5A12R** l\/I*otor holding .brake control cable, plastic connector,
2*0.5mm2, optional length
«« | Motor encoder cable for 2500 ppr incremental encoder,
VWSMBATIR plastic connector, 2*0.5 + 3*2*0.2mm?2, optional length
+« | Motor encoder cable for 23 bit high resolution encoder,
Motor Ecnoder VW3MBAT2R plactic connector, 2*0.5 + 3*2*0.2mm2, optional length
Cable «« | Motor encoder cable for 2500 ppr incremental encoder,
VW3IMBAZIR military connector, 2*0.5 + 1*2*0.2mm2, optional length
+« | Motor encoder cable for 23 bit high resolution encoder,
VW3MBAZ2R military connector, 2*0.5 + 1*2*0.2mm2, optional length
Control cable and adapter module kit for servo drive
I/0 Control Cable VW3MAAT* CN1 control interface; 1.0m preassembled cable, adapter
and Adapter Module module with screw-type terminal suitable for DIN rail
mounting: optional dedicated pulse train voltage level
External Braking o« | EXternal braking resistor with connecting cable with
. VW3A760*R ) z o .
Resistor optional length; optional power and resistance
Input Filter VW3A44** External input filter for servo drive; optional current
Mqtor.Protchon GV2pP** Motor protection circuit breaker; optional setting current
Circuit Breaker
Contactor LCT*** Main power contactor: optional control voltage and load
2-22
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Connector
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Description Connector kit for servo drive CN1 control interface
Reference VW3M4A11 | Suitable for | LXM16DU01..15M2X
|-
AN AN
@
Parts
Description Reference Qty. Vendor Remarks
Connector kit | 3-2232346-1 1 TE For CN1 (SCSI-26)
Description Connector for servo drive CNP main circuit
Reference VW3M4A21 | Suitable for | LXM16DUO1..15M2X
0.2~2.5mm?
20A
Parts
Description Reference Qut. Vendor Remarks
Connector kit | 0150-20-S1384507 1 Dinkle For CNP

Description Connector kit for servo drive CN2 encoder

Reference VW3M4A31 | Suitable for | LXM16DUO1..15M2X
D o

Parts

Description Reference Qut. Vendor Remarks

Connector kit | 54599-1019 1 Molex For CN2 (SCSI-10)
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Chap02. Type Selection

Description Plastic connector kit for motor power cable, motor end
Reference VW3M5A11 | Suitable for | BCH16*B/C/D/F*****
Parts
Description Reference Qut. Vendor Remarks
Chassis 172159-1 1 TE
Pin 170362-1 4 TE
Description Plastic connector kit for motor holding brake control cable, motor end
Reference VW3M5A12 | Suitable for | BCH16*B/C/D/F*****
—EE@_i@LE_
I
Parts
Description Reference Qut. Vendor Remarks
Chassis 1721571 1 TE
Pin 170362-1 2 TE
Description Military connector kit for motor power cable, motor end
Reference VW3M5A21 | Suitable for | BCH16*H/J/M* -+ pxe
= BEN
=[i=
\ =[5
NS Z =M= 7
CHED = [[ B
Parts
Description Reference Qut. Vendor Remarks
Connector kit | MS3108E20-4S 1 Amphenol
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Military connector kit for motor power and holding brake control cable, motor

Description end

Reference VW3M5A22 | Suitable for | BCH16*H/J/M**** ek
= 1B
= IS

Parts

Description Reference Qut. Vendor Remarks

Connector kit | MS3108E20-15S 1 Amphenol
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Description Plastic connector kit for motor encoder cable, motor end
Reference VW3M8A11 | Suitable for | BCH16*B/C/D/F*****
e} '-L
B[
[l cisia]]
9l(B8\[7]
Parts
Description Reference Qut. Vendor Remarks
Chassis 172161-1 1 TE
Pin 170361-1 9 TE
Description Military connector kit for motor encoder cable, motor end
Reference VW3M8A21 | Suitable for | BCH16*H/J/M*****
=N =p
%E—/m
Parts
Description

Connector kit

Reference Qut. Vendor Remarks
1

MS3108E20-18S Amphenol

Scl&neider 2-25
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Chap02. Type Selection

Description

EMC mounting plate for motor power cable shield layer grounding

Reference

VW3M2A31 | Suitable for | LXM16DUO1 .. 15M2X

2-26
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234 Motor Power / Holding Brake Control Cable
Description Motor power cable, plastic connector l
Reference VW3M5A11R** | Suitable for | BCH16*B/C/D/F***** 5
1] U 3
2| V
3| W
4| FIG > 2
wn
= \ &S
Q
———— 8
— T \ \ =)
4045 2Q —
3
L =1
L (m)| Reference f::
Parts 1.5 | VW3M5A11RA5 g
Description Reference Qty. Vendor 3 | VW3M5A11R03 ~—
Chassis 172159-1 1 TE 5 | VW3M5A11R05 ( 4
Pin 170362-1 4 TE 10 | VW3M5A11R10 <
Cable UL2586-SB18AWG-4C o SK TEC 15 | VW3M5A11R15 =
I-type lug Al 0.75-10 3 . 20 | VW3M5A11R20 .
Y-type lug C-FCI 1.5/M4 1| Phoenix Contact =5 sy isa11R25 | |
(5
Description Motor power cable, plastic connector, with shield -
Reference VW3M5A11R**S | Suitable for | BCH16*B/C/D/F***** S
1] U g
o
g \X/ 35 35 ~——
—
4] FIG 20 20 6
O
a  — — 1] 8
= : :
e L_ | - 2
PE ;
4045 150 —
7
g
L(m) |Reference é
Parts 1.5 | VW3M5A11RASS 3
Description Reference Qty. Vendor 3 | vw3M5A11R03S| & —
Chassis 172159-1 1 TE 5 | VW3M5A11R05S| 3
Pin 170362-1 4 TE 10 | VW3M5A11R10S o
Cable UL2586-SB18AWG-4C-Shield| ** SKTEC 15 | VW3M5A11R15S 8
I-type lug Al 0.75-10 3 Phoenix Contact 20 | VW3M5A11R20S 3
Y-type lug C-FCI 1.5/M4 1 25 | VW3M5A11R258 9
—
9
&
3
3
Q
o)
L
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Chap02. Type Selection

Description Motor power cable, military connector
Reference VW3M5A21R** | Suitable for | BCH16*H/J/M***** AF**
Al U
Bl V 35
C|l W 20 |
D| FIG \ —
[ | .
ANAN
100
L
L(m) | Reference
Parts 1.5 | VW3M5A21RA5
Description Reference Qty. Vendor 3 | VW3M5A21R03
MIL Connector | MS3108E20-4S 1 Amphenol 5 | VW3M5A21R05
Cable UL2586-SB14AWG-4C * SKTEC 10 | VW3M5A21R10
I-type lug Al 2.5-12 3 ) 15 | VW3M5A21R15
Y-type lug C-FCI 2.5/N4 1| Phoenix Contact =2 31w an5 A21R20
25 | VW3M5A21R25
Description Motor power cable, military connector, with shield
Reference VW3M5A21R**S | Suitable for | BCH16*H/JIM** e px*
Al U
Bl V 35
C|l W 20
D| FIG \ T‘\_ T
=1 :
ANAN — =
PE
20 | 50 ‘ 150
L
L(m) | Reference
Parts 1.5 | VW3M5A21RA5S
Description Reference Qty. Vendor 3 | VW3M5A21R03S
MIL Connector | MS3108E20-4S 1 Amphenol 5 | VW3M5A21R05S
Cable UL2586-SB14AWG-4C-Shield| ** SKTEC 10 | VW3M5A21R10S
I-type lug Al 2.5-12 3 Phoenix Contact 15 | VW3M5A21R15S
Y-type lug C-FCI 2.5/M4 1 20 | VW3M5A21R20S
25 | VW3M5A21R258
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Description Motor power and holding brake control cable, military connector
Reference VW3M5A22R** | Suitable for | BCH16*H/J/M**** ek
Bl U 3 500 1
G| V m— o
El W 20 BR §
F | BK+ 5
e s |
C| FIG \ X — W
D = 2
wn
100 ‘ %ﬁ
L | g
L(m) | Reference
Parts 1.5 | VW3M5A22RA5 3
Description Reference Qty. Vendor 3 | VW3M5A22R03 s
MIL Connector | MS3108E20-15S 1 Amphenol 5 | VW3M5A22R05 &
Cable UL2586-SB14AWG-6C * SKTEC 10 | VW3M5A22R10 %J
I-type lug Al 2.5-12 5 Phoenix Contact 15 | VW3M5A22R15 —
Y-type lug C-FCI 2.5/M4 1 20 | VW3M5A22R20 -
25 | VW3M5A22R25 Aéf
Description Motor power and holding brake control cable, military connector, with shield “
Reference VW3M5A22R**S | Suitable for | BCHAB*H/JIM*xxpeex |\
B|] U =
B 35 é
E| W 20 S
F | BK+ o
A | BK- \ — 3
C|FIG ( U ] P—
D \ (6
O
20_| 50 3
8
L )
L(m) | Reference ~—
Parts 1.5 | VW3M5A22RA5S| (~
Description Reference Qty. Vendor 3 | VW3M5A22R03S S
MIL Connector | MS3108E20-15S 1 Amphenol 5 | VW3M5A22R05S 3
Cable UL2586-SB14AWG-6C-Shield| ** SKTEC 10 | VW3M5A22R10S g
I-type lug Al 2.5-12 5 Phoenix Contact 15 | VW3M5A22R15S 3
Y-type lug C-FCI 2.5/M4 1 20 | VW3M5A22R20S
25 | VW3M5A22R258
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Chap02. Type Selection

Description Motor holding brake control cable, plastic connector
Reference VW3M5A12R** | Suitable for | BCH16*B/C/D/F*****F**
1 | BK+
2| BK- 4045 ‘ 100 ‘
|
§ [T =<
oo Jod_
35 35
L
L(m) | Reference
Parts 1.5 | VW3M5A12RA5
Description Reference Qty. Vendor 3 | VW3M5A12R03
Chassis 1721571 1 TE 5 | VW3M5A12R05
Pin 170362-1 2 TE 10 | VW3M5A12R10
Cable UL2464-SB20AWG-2C o SK TEC 15 | VW3M5A12R15
I-type lug Al 0.75-10 2 | Phoenix Contact | 20 [ VW3M5A12R20
25 | VW3M5A12R25
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22839 Motor Encoder Cable
Description Motor encoder cable for 2500 ppr incremental encoder, plastic connector l
Reference VW3M8A11R** | Suitable for | BCH16*B/C/D/F***** &
1] 5V 1 A )
2| oV 2| /A
3| A - 50 _ 3| B 2
4] IA 4| /B —~
5] B o d— 3 & [ 5] z o3
(0]
6| /B L 6| Z %
7| Z 7 =
8| /1Z 8
9 9| 5V 3
10| 0OV 5
Shield g
2
L(m) [ Reference \ 5
Parts 1.5 | VW3M8BA11RAS —
Description Reference Qty. Vendor 3 | VW3M8A11R03 4
Chassis 172161-1 1 TE 5 | VW3M8BA11R05 §
Pin 170361-1 9 TE 10 | VW3M8A11R10 3
UL2464- - 15 | VW3M8A11R15
Cable SB20AWG-2C + 24AWG-3P SKTEC 20 [VW3MBAT1R20 |
Connector kit | 54599-1019 1 Molex 25 | VW3M8BA11R25 ( 5
Description Motor encoder cable for 23 bit high resolution encoder, plactic connector S,
Reference VW3M8A12R** | Suitable for | BCH16*B/C/D/F***** %}U
1] sV 1 =
2| oV 2 —
3 3 6
4 4 g
5| SD+ 5 S
6| SD- 6 S
7 7| SD+ —
8 8] SD- || (7
R [
9 9| 5V S
| L ' [10] ov :
Shield
\_ 3
L(m) | Reference —
Parts 1.5 | VW3M8A12RA5 8
Description Reference Qty. Vendor 3 | VW3M8A12R03 g
Chassis 172161-1 1 TE 5 | VW3M8A12R05 %
Pin 170361-1 5 TE 10 | VW3M8A12R10 &
Cable UL2464- ™ SK TEG 15 | VW3MBA12R15 | “——
SB20AWG-2C + 24AWG-1P 20 | VW3M8A12R20 ( 9
Connector kit | 54599-1019 1 Molex 25 | VW3M8A12R25 T
g
o
o)
L
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Chap02. Type Selection

Description Motor encoder cable for 2500 ppr incremental encoder, military connector
Reference VW3M8A21R** | Suitable for | BCH16*H/J/IM***
B| 5V 1 A
|| OV 2| /A
Al A o/ =T 3| B
C| /A V0 ] D -1 4] B
Hf B P TN 5| Z
D[ /B L&\ 6| 1Z
G| Z 7
E| /Z 8
5 9| 5V
L 10| oV
Shield
L(m) | Reference
Parts 1.5 | VW3M8BA21RA5
Description Reference Qty. Vendor 3 | VW3M8A21R03
MIL Connector | MS3108E20-18S 1 Amphenol 5 | VW3M8A21R05
UL2464- - 10 | VW3M8A21R10
Cable SB20AWG-2C + 24AWG-3P SKTEC 15 | VW3MBA21R15
Connector kit | 54599-1019 1 Molex 20 | VW3M8A21R20
25 | VW3MBA21R25
Description Motor encoder cable for 23 bit high resolution encoder, military connector
Reference VW3MB8A22R** | Suitable for | BCH16*H/J/M*****
B| 5V 1
| oV 2
A o =1 3
c } e D - 14
H| SD+ E TN = 5
D[ SD- L&\ 6
G 7| SD+
E 8| SD-
[ 9| 5V
L 10] oV
Shield
L(m) | Reference
Parts 1.5 | VW3M8BA22RA5
Description Reference Qty. Vendor 3 | VW3M8A22RA5
MIL Connector | MS3108E20-18S 1 Amphenol 5 | VW3M8A22RA5
UL2464- o 10 | VW3M8A22RA5
Cable SB20AWG-2C + 24AWG-1P SKTEC 15 | VW3MBA22RA5
Connector kit | 54599-1019 1 Molex 20 | VW3M8BA22RA5
25 | VW3M8A22RA5
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2.3.6

I/O Control Cable and Adapter Module

Description Control cable and adapter module kit for servo drive CN1 control interface
Reference VW3M4A1* | Suitable for | LXM16DUO1..15M2X
| L=1m |
|
g o ~5 o F
[ | | ] C A ]] ]
g © Y4 ° K
85.8 |
| |
T T 86.8

GDGDGDGDGDGDGDGDGDGDGDEQ
H =

Parts

Description Reference Qty. Vendor Remarks

Control cable | VW3M4A12 1 Schneider For 24V OC PTI

& Adapter : For 3.3V high speed
module VW3M4A15 1 Electric Tl

MBINIBAQ —

2
3
o

o,
@
@
o
=
o
35
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Chap02. Type Selection

2.3.7 External Braking Resistor
Description External braking resistor with connecting cable
Reference VW3A760*R** | Suitable for | LXM16DUO1..15M2X
©
- (o]
]
Parts
Description Reference Qty. Vendor Remarks
VW3A7605R07 1 72 Ohm, 100 W, 0.75 m cable
VW3A7605R20 1 72 Ohm, 100 W, 2.0 m cable
VW3A7605R30 1 72 Ohm, 100 W, 3.0 m cable
VW3A7606R07 1 72 Ohm, 200 W, 0.75 m cable
VW3A7606R20 1 72 Ohm, 200 W, 2.0 m cable
E;‘;ekfrrl‘g' VW3A7606R30 1 Schneider |72 Ohm, 200 W, 3.0 m cable
resistor VW3A7607R07 1 Electric 72 Ohm, 400 W, 0.75 m cable
VW3A7607R20 1 72 Ohm, 400 W, 2.0 m cable
VW3A7607R30 1 72 Ohm, 400 W, 3.0 m cable
VW3A7608R0O7 1 100 Ohm, 100 W, 0.75 m cable
VW3A7608R20 1 100 Ohm, 100 W, 2.0 m cable
VW3A7608R30 1 100 Ohm, 100 W, 3.0 m cable
Description External braking resistor with connecting cable
Reference VW3A760*R** | Suitable for | LXM16DUO07/10/15M2X
©
- (o]
]
Parts
Description Reference Qty. Vendor Remarks
VW3A7602R07 1 27 Ohm, 100 W, 0.75 m cable
VW3A7602R20 1 27 Ohm, 100 W, 2.0 m cable
VW3A7603R07 1 27 Ohm, 200 W, 0.75 m cable
Ef;ekmg' VW3A7603R20 1 Schneider |27 Ohm, 200 W, 2.0 m cable
resistor VW3A7603R30 1 Electric 27 Ohm, 200 W, 3.0 m cable
VW3A7604R07 1 27 Ohm, 400 W, 0.75 m cable
VW3A7604R20 1 27 Ohm, 400 W, 2.0 m cable
VW3A7604R30 1 27 Ohm, 400 W, 3.0 m cable
2-34
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2.3.8

2.3.9

Input Filter

Description Noise filter for external power supply
Reference VW3A442*
©O@

. vy
Parts
Description Reference Remarks Vendor Suitable for
Single phase | VW3A4420 9 A, 115/230 Vac Schneider | LXM16DU01/02/04M2X
EMI filter VW3A4421 16 A, 115/230 Vac Electric LXM16DUQ7/10/15M2X

MBINIBAQ —

2
3
o

o,
@
@
Q
=
o
35

Motor Protection Circuit Breaker and Contactor

Description Motor protection circuit breaker
Reference GV2P** |
Q0O
000
Parts
Description Reference Remarks Vendor Suitable for
Motor GV2P14 6..10 A . LXM16DU01/02/04/07/10M2X
rotection Schneider
prote GV2P16 9.14 A Electric LXM16DU15M2X
circuit breaker

Scl&nelder_

Electric
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Chap02. Type Selection

Description Main power contactor, optional control voltage and load
Reference LC1D****
PLIEL)
—1000
1000
J
Se__9¢
Parts
Description Reference Remarks Vendor Suitable for
LC1D09** 9A Schneid LXM16DU01/02/04/07M2X
Contactor LC1D12™ __ [12A Elootric, | LXM16DUT0M2X
LC1D18** 18 A LXM16DU15M2X
(**)Control voltage:
* B7-AC24V
* M7 -AC 220V
+ BD-DC24V
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Chap03. Installation
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- Before Installation

3.1.1

Electromagnetic Compatibility (EMC)

Signal interference can cause unexpected responses of the drive and of other equipment in the
vicinity of the drive.

A WARNING

SIGNAL AND EQUIPMENT INTERFERENCE

¢ Only operate the drive with the specified external mains filter.

¢ Install the wiring in accordance with the EMC requirements described in the present document.

¢ Verify compliance with the EMC requirements described in the present document.

¢ Verify compliance with all EMC regulations and requirements applicable in the country in which the product is to be
operated and with all EMC regulations and requirements applicable at the installation site.

Failure to follow these Instructions can result in death, serious injury, or equipment damage.

This product meets the EMC requirements according to the standard IEC 61800-3 if the
measures described in this manual, and in particular the installation of the mains filters, are
implemented during installation.

A WARNING

ELECTROMAGNETIC DISTURBANCES OF SIGNALS AND DEVICES
Use proper EMC shielding techniques to help prevent unintended device operation in accordance with the standard

IEC 61800-3.
Failure to follow these Instructions can result in death, serious injury, or equipment damage.

These types of devices are not intended to be used on a low-voltage public network which

supplies domestic premises. Radio frequency interference is expected if used in such a network.

A WARNING

RADIO INTERFERENCE
Do not use these products in domestic electrical networks.
Failure to follow these Instructions can result in death, serious injury, or equipment damage.

As a system provider, you may have to include this information in the documentation to your

customer.
Be sure to take into account the EMC requirements of control cabinet when installing the

equipment therein:

EMC Measures Objective
Use mounting plates with good electrical conductivity, connect large surface Good conductivity due to large
areas of metal parts, remove paint from contact areas. surface contact.

Ground the control cabinet, the control cabinet door, and the mounting plate
with ground straps or ground wires. The conductor cross section must be at | Reduces emissions.
least 10 mm2 (AWG 6).

Install switching devices such as power contactors, relays, or solenoid valves
with interference suppression units or arc suppressors (for example, diodes, Reduces mutual interference.
varistors, RC circuits).

Do not install power components and control components adjacent to one
another.

Reduces mutual interference.

i 3-1
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Chap03. Installation

Depending on the application, the following measures can improve the EMC-dependent values:

EMC measures Objective

. Reduces mains harmonics, prolongs
Use mains reactors. Lo
product service life.

Mount in a closed control cabinet with shielded attenuation of radiated .
. Improves the EMC limit values.
interference

3.1.2 Residual Current Device

Direct current can be introduced in the protective ground conductor of this drive. If a residual

current device (RCD / GFCI) or a residual current monitor (RCM) is used for protection against
direct or indirect contact, the following specific types must be used:

A WARNING

DIRECT CURRENT CAN BE INTRODUCED INTO THE PROTECTIVE GROUND CONDUCTOR

¢ Use a Type A Residual Current Device (RCD / GFCI) or a Residual Current Monitor (RCM) for single-phase drives
connected to a phase and to the neutral conductor.

¢ Use a Type B Residual Current Device (RCD / GFCI) or a Residual Current Monitor (RCM) that has approval for use

with frequency inverters and is sensitive to all types of current for three-phase drives and for single-phase drives
not connected to a phase and the neutral conductor.

Failure to follow these Instructions can result in death, serious injury, or equipment damage.

* The drive has an increased leakage current at the moment power is applied. Use residual
current devices with a response relay.

* High-frequency currents must be filtered.

3.1.3 Cables

Cables must not be twisted, stretched, crushed or bent. Use only the cables that comply with the
cable specification. Consider the following in determining suitability of the cables:

e Suitable for drag chain applicaitons
e Temperature range

* OQOutdoor installation

¢ Underground installation

Potential differences can result in excessive currents on the cable shields. Use equipotential
bonding conductors to reduce currents on the cable shields.

A WARNING
UNINTENDED EQUIPMENT OPERATION

* Ground cable shields for all fast I/O, analog I/0, and communication signals at a single point.” ("
* Route communications and I/O cables separately from power cables.

Failure to follow these Instructions can result in death, serious injury, or equipment damage.

(1): Multipoint grounding is permissible if connections are made to an equipotential ground
plane dimensioned to help.

Avoid cable shield damage in the event of power system short-circuit currents.

3-2 i
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The equipotential bonding conductor must be rated for the maximum current. The following
conductor cross sections can be used:

* 16 mm2 (AWG 4) for equipotential bonding conductors up to a length of 200 m (656 ft)
e 20 mm2 (AWG 4) for equipotential bonding conductors with a length of more than 200 m (656

ft)

The following sections describe the conductor cross sections for two methods of installation:

¢ Method of installation B2:

Cables in conduits or cable trunking system

¢ Method of installation E:

Cables on open cable trays

Cross section in mm® Current carrying capacity with Current carrying capacity with
(AWG) method of installation B2 in A® | method of installation E in A ®
0.75 (18) 8.5 10.4
1(16) 10.1 12.4
1.5 (14) 13.1 16.1
25(12) 17.4 22
4 (10) 23 30
6 (8) 30 37
10 (6) 40 52
16 (4) 54 70
25 (2) 70 88
(1) See chapter “2.3 System Accessories” for available cables.
(2) Values as per |IEC 60204-1 for continuous operation, copper conductors, and ambient air
temperature 40 °C (104 °F). See |IEC 60240-1 for additional information.

Please note the derating factor for grouping of cables and the correction factors for other
ambient conditions (IEC 60204-1).
The conductors must have a sufficiently large cross section so that the upstream fuse can trip.
In the case of longer cables, it may be necessary to use a greater conductor cross section to

reduce the energy loss.

Scl&nelder

Electric
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Chap03. Installation

- Drive Installation

3.2.1 On Opening the Drive Package

Please check upon opening the product package:

* Make sure that the model is what you have ordered.

+ Check if the product is damaged or not during transportation.

« Check if the Safety and Environment Statement is included or not.

« Check it the Quick Start Manual is included or not.

« Check if the protective film over the servo drive top ventilation holes is damaged or not.

«  Check if the connector for servo drive power supply, external braking resistor and motor
output is included or not.

(Neither the I/O control connector nor encoder connector are included)

Contact your dealer for any failure.

3.2.2 Control Cabinet

With a protection degree of IP20, the servo drive must be installed in a control cabinet (enclosure)
designed with adequate protection degree. The control cabinet (enclosure) must have a
sufficient size so that all devices and components can be permanently installed and wired in
compliance with the EMC requirements.

The ventilation of the control cabinet must be sufficient to comply with the specified ambient
conditions for the devices and components operated in the control cabinet.

Install and operate this equipment in a control cabinet rated for its intended environment and
secured by a keyed or tooled locking mechanism.

3-4 .
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3.2.3

3.24

Installation Orientation

The servo drive must be mounted vertically (+/-100); please use two mounting holes (the location
of the mounting holes varies with respect to the servo drive model) to securely mount the servo

drive to the mounting surface. Painted surfaces may create electrical resistance or isolation.

Before mounting the device to a painted mounting plate, remove all paint across a large area of

the mounting points.

Mounting Spacing and Ventilation

When selecting the position of the device in the control cabinet (enclosure), note the following.

This requirement is also applicable when installing more than one servo drive in a line:

* Mount the device so that the front panel (HMI displaying surface) is facing toward the

operator.

cooling the device.

Mount the device in a vertical position ( £ 100). This is required for cooling the device.
Adhere to the minimum installation distances for required cooling. Avoid heat accumulations.
Do not mount the device close to heat sources.

Do not mount the device on or near flammable materials.
The heated airflow from other devices and components must not heat up the air used for

* The connection cables of the devices are routed to the top and to the bottom. The minimum

distances must be adhered to for air circulation and cable installation.
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Spacing Unit | Value

Free space a: above the device mm_| >=50 mm
Free space b: under the device mm_| >=50 mm
Free space c: in front of the device (") mm_[>=70 mm
Free space d: between devices mm_| >=50 mm

(1) The free space is strictly for observing proper ventilation and be
sufficient for your wiring requirements.
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Chap03. Installation

3.2.5 Mounting Footprint

Use mounting holes to securely mount the servo drive to the mounting surface. To mount the
servo drive, please use a phillips screwdriver that is longer than the depth of servo drive.

* Mounting hole dimensions of Size1 0.1kW / 0.2kW / 0.4kW servo drives:

6

0
[t}

* Mounting hole dimensions of Size2 0.75kW / 1.0kW / 1.5kW servo drives:

35.5
©5.3 17

| T

139

55
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- Motor Installation

3.3.1

On Opening the Motor Package

Please check upon opening the product package:

* Make sure that the model is what you have ordered.
e Check if the product is damaged or not during transportation.
* Check if the Safety and Environment Statement is included or not.

* Check if the servo motor is provided with a protective cap on its output shaft.

Contact your dealer for any failure.

Scléneider

Electric
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Chap03. Installation

3.3.2 Installation Orientation
The following mounting positions are defined and permissible as per IEC 60034-7:
—
IM B5 IM V1 IM V3
SR Connecting the Motor to Machine
Consider the extremely large mass of servo motor, essential care must be taken to avoid any
injury or equipment damage during mounting.
The servo motor output shaft is coated with anticorrosive oil. Thoroughly remove the oil prior to
installation.
Align the shaft of the servo motor with the shaft of the machine, and then couple the shafts.
Install the servo motor so that alignment accuracy falls within the following range. Vibration will
damage the bearings or encoders if the shafts are not properly aligned.
Core alignment accuracy
Measurement is 4 taken at
circumference, and the difference
between max. and min. values is
less than 0.03 mm (rotating with
coupling.)
When the servo motor is mounted to the mounting surface, it must be accurately aligned axially
and radially and make even contact with the mounting surface. No uneven mechanical load may
be applied while the mounting screws are tightened. All mounting screws must be tightened
with the specified tightening torque.
Refer to chapter 2 Type Selection of Servo Motor for flange dimensions and mounting screws
model.
Do not allow direct impact to be applied to the shafts when installing the coupling as the encoder
mounted on the opposite end of the shaft may be damaged.
3.34 Other Precautions
* Oil and water countermeasures:
1. Keep the oil surface at servo motor mounting point under the oil seal lip
2. To avoid excessive wear of oil seal, use the oil seal in favorably lubricated condition
3. When using a servo motor with its shaft in upward direction (IM V3), be sure that the oil
will not stay in the oil seal lip.
* Cable stress:
When handling or mounting the servo motor, hold the servo motor rather than its cables or
connectors, otherwise the connectors, power cable, holding brake control cable and encoder
cable will be damaged.
Make sure there are no bends or tension on the servo motor power cable, holding brake
control cable or encoder cable to avoid stress. Securely fix the servo motor power cable,
holding brake control cable and encoder cable so that they are not subject to any bends or
3-8
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tension or stress, also to avoid them from been damaged because of wear or fatigue.

Connectors:
Note the following precautions:

1.

IS SN

Visually check the connector and pins inside to make sure they are free from damage,
breakage or deformation.

Make sure there is no foreign matters such as dust and metal chips in the connector.
Make sure of the pin arrangement.

Do not apply shock to connectors. Otherwise, they may be damaged.

Fix the connectors to 100mm/130mm flange servo motors with screw. Make sure the
connectors are securely fixed with screws.

Radial and thrust loads:

Design the mechanical system so radial and thrust loads applied to the servo motor shaft
end during operation fall within the allowable ranges of each motor. Refer to Chapter 2 Type
Selection of Servo Motor for the allowable ranges.

Scl&neider
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- Wiring of Servo Drive

411 Precatuions

Please pay attention to the following precautions prior to the wiring of servo drive:

A A DANGER

INSUFFICIENT GROUNDING

¢ Use a protective ground conductor with at least 10 mm? (AWG 6) or two protective ground conductors with the

cross section of the conductors supplying the power terminals.
¢ Verify compliance with all local and national electrical code requirements as well as all other applicable regulations

with respect to grounding of the entire drive system.
* Ground the drive system before applying voltage.
* Do not use conduits as protective ground conductors; use a protective ground conductor inside the conduit.
* Do not use cable shields as protective ground conductors.
¢ Keep foreign objects from getting into the product.
¢ Verify the correct seating of seals and cable entries in order to avoid contamination such as deposits and humidity.
Failure to follow these instructions will result in death or serious injury.

Fone”msw OOW (UO”O;CQ?& MW (MG!AJG/\O —\W

Direct current can be introduced in the protective ground conductor of this drive. If a residual
current device (RCD / GFCI) or a residual current monitor (RCM) is used for protection against
direct or indirect contact, the following specific types must be used:

A DANGER

DIRECT CURRENT CAN BE INTRODUCED INTO THE PROTECTIVE GROUND CONDUCTOR

¢ Use a Type A Residual Current Device (RCD / GFCI) or a Residual Current Monitor (RCM) for single-phase drives
connected to a phase and to the neutral conductor.

* Use a Type B Residual Current Device (RCD / GFCI) or a Residual Current Monitor (RCM) that has approval for use
with frequency inverters and is sensitive to all types of current for three-phase drives and for single-phase drives

not connected to a phase and the neutral conductor.
Failure to follow these instructions can result in death, serious injury, or equipment damage.

The entire installation procedure must be performed without voltage present.
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Chap04. Wiring

41.2 Standard Composition of Servo System with Peripheral Devices

Overview of Interfaces

1/0 Control interface S| Mot tecti
cable and adapter otor protection

module

Schpneld

5.5.8.88.

MEOYE

Input filter

Band-type brake control cable

Contactor

CN1
«

N Ii
o~

-_-
g——0
o o
"'_\
Zz

<“CHARGE|

External
braking resistor

—__3

Motor dynamic cable

E=g

[/ e el

Motor encoder cable

o
z
T

Ground terminal

Name Description

CNP | Main circuit interface of servo drive

CN1 I/0O control interface of servo drive

CN2 | Encoder interface of servo dirve

CN3 | Commissioning interface of servo drive

41.3 Connecting Main Circuit (CNP)

Main circuit interface (CNP) is a combined interface that includes:

e Servo drive power input (L, N)
e External braking resistor (P+, PB)
e Servo motor power output (U, V, W)

Electric
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41.4 Connecting Power Input to Servo Drive

The equipment, drives and motors, are intended for industrial use and may only be operated with
a permanently installed connection.

Prior to connecting the equipment, verify the approved mains types, refer to “2.1 Type Selection
of Servo Drive” for further information.

Wiring diagram:

~220V

zr¥s<c

Fone”msw OOW (UO”O;CQ?& MW (MG!AJG/\O —\W

¢ All servo drives must be connected via a single-phase.

e Only TT and TN grounding system are approved rather than IT grounding system.
The contact current of this product is greater than 3.5mA.This product has a touch current
greater than 3.5 mA. If the protective ground connection is interrupted, a hazardous touch
current may flow if the housing is touched.

A A DANGER

INSUFFICIENT GROUNDING

* Use a protective ground conductor with at least 10 mm2 (AWG 6) or two protective ground conductors with the
cross section of the conductors supplying the power terminals.

* Verify compliance with all local and national electrical code requirements as well as all other applicable regulations
with respect to grounding of the entire drive system.

* Ground the drive system before applying voltage.

* Do not use conduits as protective ground conductors; use a protective ground conductor inside the conduit.

* Do not use cable shields as protective ground conductors.

* Keep foreign objects from getting into the product.

* Verify the correct seating of seals and cable entries in order to avoid contamination such as deposits and humidity

Failure to followthese instructions will result in death or serious injury.

A DANGER

INCORRECT MAINS VOLTAGE

Verify that the product is approved for the mains voltage before applying power and configuring the product.
Failure to follow these instructions can result in death, serious injury, or equipment damage.
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Chap04. Wiring

Cable specifications:

Shield: -

Twisted pair: -

PELV: -

Cable composition:

The conductors must have a sufficiently l