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1 Foreword

1.1 Notes on the documentation

This description is intended exclusively for trained specialists in control and automation technology who are
familiar with the applicable national standards.

For installation and commissioning of the components, it is absolutely necessary to observe the
documentation and the following notes and explanations.

The qualified personnel is obliged to always use the currently valid documentation.

The responsible staff must ensure that the application or use of the products described satisfies all
requirements for safety, including all the relevant laws, regulations, guidelines, and standards.

Disclaimer

The documentation has been prepared with care. The products described are, however, constantly under
development.

We reserve the right to revise and change the documentation at any time and without notice.

No claims to modify products that have already been supplied may be made on the basis of the data,
diagrams, and descriptions in this documentation.

Trademarks

Beckhoff®, TwinCAT®, TwinCAT/BSD®, TC/BSD®, EtherCAT®, EtherCAT G®, EtherCAT G10°, EtherCAT P®,
Safety over EtherCAT®, TwinSAFE®, XFC®, XTS® and XPlanar® are registered and licensed trademarks of
Beckhoff Automation GmbH.

If third parties make use of designations or trademarks used in this publication for their own purposes, this
could infringe upon the rights of the owners of the said designations.

Patents

The EtherCAT Technology is covered, including but not limited to the following patent applications and
patents:

EP1590927, EP1789857, EP1456722, EP2137893, DE102015105702

and similar applications and registrations in several other countries.

——
EtherCAT.

EtherCAT® is registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany

Copyright

© Beckhoff Automation GmbH & Co. KG, Germany.

The distribution and reproduction of this document as well as the use and communication of its contents
without express authorization are prohibited.

Offenders will be held liable for the payment of damages. All rights reserved in the event that a patent, utility
model, or design are registered.

AX5000 Version: 3.2.3 9
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1.2 Version numbers

® Provision of revision levels
On request, you can obtain a list of revision levels for changes in the operating instructions.
» Send your request to: motion-documentation@beckhoff.de

Origin of the document

These operating instructions were originally written in German. All other languages are derived from the
German original.

Product features

Only the product properties specified in the current operating instructions are valid. Further information given
on the product pages of the Beckhoff homepage, in emails or in other publications is not authoritative.

10 Version: 3.2.3 AX5000
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1.3 Appropriate use

The servo drives of the AX5000 series are exclusively designed for torque, speed and position control of
suitable asynchronous and synchronous three-phase current motors. The maximum permissible effective
motor voltage must be at least equal the effective mains voltage fed into the servo drive. The servo drives
from the AX5000 series are designed for installation as components in electrical systems or machines and
may be operated only as integrated system components.

Caution - Risk of injury!

Basically, electronic devices are not fail-safe. The machine builder is responsible for ensuring that the
connected motors and the machine are brought into a safe state in the event of a fault in the drive system.

The servo drives may only be operated in enclosed control cabinets and in accordance with the conditions
described in the "Technical data" chapter.

AX5000 Version: 3.2.3 1
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1.31 Dual Use

The EU Dual-Use Regulation defines in Annex | of Regulation (EU) No. 2021/821 under category 3A225 the
technical parameters of commercially available frequency changers that are to be classified as dual-use
articles and thus subject to approval.

For the AX5000 servo drives, this is the operating frequency:
e Dual Use = 600 Hz
* Not Dual Use < 599 Hz

This information can be found in the type codes (g):
* 1 =Dual Use

¢ 0 =not Dual Use

Servo drives of hardware version 1.0 with a serial no. < 68.000 fall under 3A225. For a downgrade, please
contact our service.

12 Version: 3.2.3 AX5000
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2 Guidelines and Standards

21 EU conformity

Provision of EU Declaration of Conformity:

o
1 Beckhoff Automation GmbH & Co. KG will be glad to provide you with EU declarations of conformity
and manufacturer's declarations for all products upon request to info@beckhoff.com.

2.2 UL approval for devices up to 40 A for the US and
Canada

® The German translation of this section is intended for information only!
1 The English version of this section is binding.

The following servo drives from the AX5000 series have a UL-Listing and must bear the CUS symbol

AX5000 with UL approval

”;ﬁégﬂigq AX5101, AX5103, AX5106, AX5112, AX5118, AX5125, AX5140, AX5201, AX5203 and
AX5206.

on the name plate. If you intend to operate an AX5000 in the US or Canada, please check whether the name
plate shows the CUS label.

Below is a list of the relevant chapters that are amended with respect to the UL-Listing. Furthermore, UL-
specific remarks are listed.

221 UL-specific chapter changes

"Supply network connection (X01)"

The AX5000 may only be connected to a standard supply network with an
grounded center, whereby the voltage to ground may be max. 277 V.

"Connection of several servo drives to form a drive system”

® Drive system with UL approval!

Please consult our applications department with respect to the requirements for a drive system with
UL approval.

AX5000 Version: 3.2.3 13
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2.2.2

"External protection, UL-compliant”

UL-specific chapters

The integrated protection against short circuit is no substitute for the external mains protection. The mains
protection must comply with the vendor's specification and the national and international regulations and

laws.

Can be used in power supply systems with a maximum current carrying capacity (SCCR) of 18 kA at 480 V.

For alternatives to UL Class RKS5 fuses, be sure to refer to UL Standard UL 508 A, Chapter SB4.2.3,
Exception No. 1. For further questions regarding UL fuses, please contact the appropriate certificate

authority.
Single-phase:
AX5101 | AX5103 | AX5106 = AX5201 | AX5203 AX5206
AC supply (max.) *) 6 A 12A 20 A 12A 20 A 20 A
24 V supply (max.) 3A
Braking resistor electronic
*) UL-approved mains fuses must be used.
Three-phase:
AX5101 | AX5103 | AX5106 = AX5112 | AX5118 @ AX5125
AC supply (max.) *) 6 A 12A 20 A 20 A 35A 45 A
24 V supply (max.) 3 AT
Braking resistor electronic
AX5140 AX5201 | AX5203 AX5206
AC supply (max.) *) 80 A 12A 20 A 20 A
24\ supply (max.) 3 AT
Braking resistor electronic
*) UL-approved mains fuses must be used.
14 Version: 3.2.3 AX5000




BECKHOFF Guidelines and Standards

223 UL-specific data

AX5000 may be operated in an environment with degree of pollution "2".
AX5000 must be wired with at least 75 °C copper cables.
Nominal voltage of the control board = 24 V

The most diverse sizes of motor can be operated on the AX5000. Internal motor overload protection
level is adjustable:

The internal motor overload protection is parameterized via the IDN P-0-0062 "Thermal motor model", based
on the value of the IDN S-0-0111 "Motor continuous stall current”. The IDN P-0-0062 "Time constant” is
specified by the motor vendor and must be entered here. The IDN P-0-0062 “Warning limit” (Default) is
responsible for deciding when a warning is to be generated. The IDN P-0-0062 “Error limit” (Default) is
responsible for deciding when the motor is to be switched off. The default values take into account the
specific characteristics of the servomotors.

® Canada!

1 In Canada, the devices are only approved in combination with the AX2090-TS50-3000 transient
box, manufactured by Beckhoff Automation.

2.3 UL approval for devices above 60A for the US and
Canada

® The German translation of this section is intended for information only!
1 The English version of this section is binding.

The following servo drives from the AX5000 series have a UL-Listing and must bear the CUS symbol

AX5000 with UL approval
EUS LISTED
monaee | AX5160, AX5172, AX5190, AX5191, AX5192 and AX5193.

on the name plate. If you intend to operate an AX5000 in the US or Canada, please check whether the name
plate shows the CUS label.

Below is a list of the relevant chapters that are amended with respect to the UL-Listing. Furthermore, UL-
specific remarks are listed.

231 UL-specific chapter changes
"Supply network connection (X01)"

The AX5000 may only be connected to a standard supply network with an
grounded center, whereby the voltage to ground may be max. 277 V.

"Connection of several servo drives to form a drive system”

® Drive system with UL approval!

Please consult our applications department with respect to the requirements for a drive system with
UL approval.

2.3.2 UL-specific chapters

"External protection, UL-compliant”

AX5000 Version: 3.2.3 15
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The integrated protection against short circuit is no substitute for the external mains protection. The mains
protection must comply with the vendor's specification and the national and international regulations and
laws.

AX5160 and AX5172:

Can be used in power supply systems with a maximum current carrying capacity (SCCR) of 5 kA at 480 V.
AX5190 — AX5193:

Can be used in power supply systems with a maximum current carrying capacity (SCCR) of 10 kA at 480 V.

For alternatives to UL Class RK5 fuses, be sure to refer to UL Standard UL 508 A, Chapter SB4.2.3,
Exception No. 1. For further questions regarding UL fuses, please contact the appropriate certificate
authority.

Fuse protection AX5160 @ AX5172 | AX5190 = AX5191  AX5192 AX5193
AC supply (max.) *)

24 V supply (max.) 4 AT 10 AT

Braking resistor electronic

*) UL-approved mains fuses must be used, with at least 480 V.

2.3.3 UL-specific data

AX5000 may be operated in an environment with degree of pollution "2".
AX5000 must be wired with at least 75 °C copper cables.
Nominal voltage of the control board = 24 V

The most diverse sizes of motor can be operated on the AX5000. Internal motor overload protection
level is adjustable:

The internal motor overload protection is parameterized via the IDN P-0-0062 "Thermal motor model", based
on the value of the IDN S-0-0111 "Motor continuous stall current". The IDN P-0-0062 "Time constant” is
specified by the motor vendor and must be entered here. The IDN P-0-0062 “Warning limit” (Default) is
responsible for deciding when a warning is to be generated. The IDN P-0-0062 “Error limit” (Default) is
responsible for deciding when the motor is to be switched off. The default values take into account the
specific characteristics of the servomotors.

® Canada!

1 In Canada, the devices are only approved in combination with the AX2090-TS50-3000 transient
box, manufactured by Beckhoff Automation.

2.4 Electrical isolation according to EN 50178 / VDE 0160

The power section (motor connection, DC link connection and mains connection) and the control unit are
doubly insulated against each other, so that safe protection against accidental contact is ensured at all
terminals of the control unit without additional measures. The air and creepage distances also meet the
requirements of the above standard.
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3 Safety

3.1 Safety instructions

Safety regulations

Please note the following safety instructions and explanations!
Product-specific safety instructions can be found on following pages or in the areas mounting, wiring,
commissioning etc.

Exclusion of liability

All the components are supplied in particular hardware and software configurations appropriate for the
application. Modifications to hardware or software configurations other than those described in the
documentation are not permitted, and nullify the liability of Beckhoff Automation GmbH & Co. KG.

Personnel qualification

This description is only intended for trained specialists in control, automation and drive engineering who are
familiar with the applicable national standards.

Description of symbols

In this documentation the following symbols are used with an accompanying safety instruction or note. The
safety instructions must be read carefully and followed without fail!

A DANGER

Serious risk of injury!

Failure to follow the safety instructions associated with this symbol directly endangers the life and health of
persons.

Risk of injury!

Failure to follow the safety instructions associated with this symbol endangers the life and health of
persons.

A CAUTION

Personal injuries!
Failure to follow the safety instructions associated with this symbol can lead to injuries to persons.

NOTICE

Damage to the environment or devices

Failure to follow the instructions associated with this symbol can lead to damage to the environment or
equipment.

Tip or pointer
This symbol indicates information that contributes to better understanding.

i o

UL pointer
This symbol indicates important information about the UL-compliant.

i o
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3.2 Special safety notes for servo drives

The safety instructions are designed to avert danger and must be followed during installation,
commissioning, production, troubleshooting, maintenance and trial or test assemblies.

The servo drives of the AX5000 series are not designed for stand-alone operation and must always be
installed in a machine or system. After installation the additional documentation and safety instructions
provided by the machine builder must be read and followed.

Serious risk of injury through high electrical voltage!

* Never open the servo drive when it is live. Wait until the DC link capacitors are discharged. The
measured voltage between the terminals "DC+ and DC-" and "RB+ and RB-" must have dropped below
50 V. Opening the device (with the exception of expansion card slots) invalidates all warranty and liability
claims against Beckhoff Automation GmbH & Co. KG.

Negligent, improper handling of the servo drive and bypassing of the safety devices can lead to personal
injury or death through electric shock.

Ensure that the protective conductor is connected properly.

Disconnect the servo drive from the supply network and secure it against reconnection before
connecting or disconnecting the pluggable terminals.

Disconnect the servo drive from the supply network and secure it against reconnection before working
on electrical parts with a voltage > 50 V.

Due to the DC link capacitors, the DC link terminal points "DC+ and DC-" and "RB+ and RB-" may be
subject to dangerous voltages exceeding 875 V., even after the servo drive was disconnected from the
supply network. Wait 5 minutes for the AX5101 - AX5125 and AX520x; 15 minutes for the AX5140/
AX5160/AX5172; 30 minutes for the AX5190/AX5191; 45 minutes for the AX5192/AX5193 after
disconnecting, and measure the voltage at the DC link terminal points "DC+ and DC-". The device is
safe once the voltage has fallen below 50 V.

Serious risk of injury through hot surfaces!
» The surface temperature may exceed 50 °C, resulting in a risk of burns.
+ Avoid touching the housing during or shortly after operation.

« Leave the servo drive to cool down for at least 15 minutes after it is switched off.
» Use a thermometer to check whether the surface has cooled down sufficiently.

High risk of injury through uncontrolled movements!

* Read and take note of chapter "Important information for commissioning" each time before
commissioning the AX5000.

A CAUTION

Personal injuries

« Carefully read this manual before using the servo drive thoroughly, paying particular attention to the
safety instructions. In the event of any uncertainties please notify your sales office immediately and
refrain from working on the servo drive.

Only well trained, qualified electricians with sound knowledge of drive equipment may work on the
device.

During the electrical installation it is essential to ensure that the correct fuses/protective circuit breakers
are used between the supply network and the servo drive. Further information can be found in the
"Electrical installation" section.

If a servo drive is installed in a machine it must not be commissioned until proof of compliance of the
machine with the latest version of the EC Machinery Directive has been provided. This includes all
relevant harmonized standards and regulations required for implementation of this Directive in national
legislation.

18 Version: 3.2.3 AX5000
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NOTICE

Damage to the environment or devices

+ During installation it is essential to ensure that the specified ventilation clearances and climatic
conditions are adhered to. Further information can be found in the chapters "Technical data" and
"Mechanical installation".

« If the servo drive is operated in contaminated ambient air, the cooling openings must be checked
regularly for blockage. These checks should be carried out several times per day.

» The servo drives contain components at risk from electrostatic discharge caused by
improper handling:

= They must be electrostatically discharged before touching the servo drive.
= Avoid contact with insulating materials (synthetic fibers, plastic films).

= Place the servo drive on a conductive surface.

= Do not touch the motor connector while the AX5000 is in operation.

AX5000 Version: 3.2.3 19
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4 Handling

41 Transport and storage

Transport
* Only by qualified personnel
* Only in recyclable original manufacturer's packaging
» Avoid sharp impacts
» Temperature: -40...+70°C, varying no faster than 20K / hour
* Air humidity: relative humidity max. 95%, non-condensing

» The servo drives contain components at risk from electrostatic discharge caused by improper handling.
- Please ensure you are electrostatically discharged before touching the servo drive directly.
- Avoid contact with highly insulating materials (synthetic fibers, plastic film etc.).
- Place the servo drive on a conductive surface.

« If the packaging is damaged, check the uprighter and any included accessories for visible damage.
Inform the transport company and, if necessary, the manufacturer.

Storage

» The AX5000 and its accessories must not be stored outdoors. The storage space must be adequately
ventilated and dry.

» The devices must be stored in the recyclable original manufacturer's packaging.

» The servo drives contain components at risk from electrostatic discharge caused by improper handling.
- Please ensure you are electrostatically discharged before touching the servo drive directly.
- Avoid contact with highly insulating materials (synthetic fibers, plastic film etc.).
- Place the servo drive on a conductive surface.

» Max. stack height 8 cartons
» Storage temperature: - 40...+ 55° C, varying no faster than 20 K / hour
+ Air humidity: relative humidity max. 95%, non-condensing

» Storage time:
< 5 years: without limitation

Destruction of the equipment

On no account must the device be connected to 400 V if the DC link capacitors have lost their forming.
The capacitors must be reformed (see below).

> 5 years: The dielectric (an oxidation layer with a thickness of approx. 1 u) in the DC link capacitors
degrades over time, and the capacitors lose their forming.

Prior to commissioning of the servo drive the capacitors must be reformed. Release all electrical
connections and feed the servo drive for about 30 minutes with 230 V¢ (single-phase) at terminals L1/L2 or
L2/L3.

Packaging
* Recyclable carton with inserts

+ Dimensions:
(HxW x D) 348 x 324 x 175 mm
Identification: Device name plate on the outside of the carton

4.2 Maintenance

* The devices are maintenance-free
» Opening the devices invalidates the warranty
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4.3 Cleaning

+ Soiled housing: clean with isopropanol or similar.
Do not immerse or spray!

 In case of contamination in the device: cleaning by the vendor
« If the fan grille is dirty: clean with a brush (dry)

4.4 Disposal

Screw connections enable the servo drives to be dismantled into principal components (aluminum heat
sink, steel cases, PCBs)

» The device should be disposed of by a certified disposal company. You can obtain addresses from us.
Send plastic parts (polycarbonate, polyamide (PA6.6)) for plastics recycling.

» Metal parts can be sent for metal recycling.
» Electronic parts such as circuit boards and terminals must be disposed of in accordance with national
electronics scrap regulations.

In accordance with the WEEE-2012/96/EU directives, you can return used devices and accessories for
professional disposal. The transport costs are borne by the sender.

Send the used devices with the note "For disposal” to:

Beckhoff Automation GmbH & Co. KG
Hulshorstweg 20
D-33415 Verl
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5 Product overview

5.1 Scope of supply

The AX5000 is supplied as follows:

+ AX5000 in the performance class according to the order

» Connector
X01: for mains input
X02: for DC link
X03: for DC power supply (24 V)
X06: for digital inputs and outputs
X07: external brake resistor (only AX5140)

* Quick reference guide (Startup)
* Documentation on CD-ROM

® Connector

1 The D-SUB connectors X11, X12, X21, X22 (for feedback cable and resolver/Hall) and the motor
and sensor connectors X13, X14, X23, X24 are not part of the scope of delivery of the servo drive.
However, they are included with pre-assembled motor and feedback cables.

5.2 Name plate

The servo drive features two name plates.

» Large name plate: The large name plate attached at the side of the servo drive and includes
the following information.
* Small name plate: The second name plate is attached to the upper mounting flange

mounted and is designed to show the main, even if several AX5000 are
installed directly side by side. The small name plate contains the
following information.

BECKHOF Eiserstr. 5
D-33415 Verl &
Automation GmbH  Phone: +49 5246 / 963-0 6 %i\
1 = Cat.No.: AX5201-0000 e @ 6 @ Small
1() — serial# 000000018  Customized #: 0000 — 41 name plate
3 | Input rated voltage:
1 phase 100-240 VAC or 3 phase 100-480 VAC @ 9 ® L
7 Output rated current: Input frequency: 5 AETEETETTER
2x15A 50/60 Hz
O = o
ok | DY
] ]
(e}
Huelshorstweg 20 Phone: + 4952 46/9 63 - 0
BECKHOFF D-33415 Verl Fax. :+495246/963-198 %
1 Automation GmbH & Co. K& Germany www.beckhoff.com info@beckhoff.com 1 7 = 1]
Cat. No. : AX5206-0000-0200 Serial #: 000000019 (T3 o
@
2 — max. amb. temp. :50°C Customized # 0000 —— 16 o
3 — Input rated voltage : 1 phase 100-240VAC or 3 phases 100-480 VAC —
4 — Input rated current : 1 phase 17,1 Aor 3 phases 13,2A Large
5 —1 Input frequency : 50/60 Hz __ name plate
6 Output rated voltage  : 3 phases 0VAC-mains voltage 15 [OE
Output rated current 12X6A ®
(04
7 Output frequency range : 0 - 599 Hz EtherCA'l:‘T wpesouros only (13
3
*| I oo [l ®gem) LE e ©
565\ Made in Germany
/ \
/ \ \ N N
9 10 1

12 13
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BECKHOFF Hijlshorstweg 20
Automation GmbH [P)hiigié\llgeréﬂfil 963-0 &
1 — cat No: AX5160-0000 s
1(Q — serial# 000000018 Customized #: 0000 — 1 F p kg
3 Input rated voltage: — 1 1‘ g Sma”
3 phase 400-480 VAC L % & name-
7 Output rated current: Input frequency: 5 ] g @/ | t
1x60A so60Hz | 10 | plate
www.beckhoff.com Gom L]
Huelshorstweg 20 Phone: + 4952 46/9 63 -0 1
BECKHOFF 05415 ver Fax. :+495246/963-198 17 o
Automation GmbH & Co. KG Germany www.beckhoff.com info@beckhoff.com =
! Cat. No. : AX5160-0000-0200 Serial #: 000000018 — I
2 —L max. amb. temp. 1 40°C Customized #: 0000 i
3 —Input rated voltage : 3 phases 400-480 VAC \ L
— Input rated current : 3 phases 64 - 53 A
g/ Input frequency : 50/60 Hz 13 16 =
Output rated voltage  : 3 phases 0V-mains voltage /
6 L output rated current  : 1x 60 A | 15 —_ ®
7 Output frequency range : 0 - 599 Hz Ether€AT™ 2 > 0 L
*|[NWm e CE 14
Ip20 Ind. Cond. Eq - =
o [l ®re SE
/ \ -
9 10 1 12 L ®
L large
name-
/ plate
= =
1 |Order number 7 Nominal output current 13 |EtherCAT compliant
2 |Max. ambient temp. 8  |Output frequency range 14 |CE compliant
3 |Nominal input voltage 9 |Barcode 15 |Standard supply network
with grounded center
4 |Nominal input current 10 |Protection class 16 |Customer-specific
5 |Input frequency 11 |EAC approval 17 |Serial number
6 |Nominal output voltage 12 |cULus - Listed

AX5000

Version: 3.2.3
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5.3 Type key

AX5xyz—abcd-efgh

Explanation

AX

Product range
Servo drive

Series
5 = AX5000

Number of channels
1 = 1-channel
2 = 2-channel

yz

Nominal current per channel for single-phase and three-phase connections

1-channel devices:
01=15A
03=3.0A
06 = single-phase: 4.5 A / three-phase: 6.0 A
12=12A
18=18A
25=25A
40=40A
60 =60 A
72=T72A
90=90A

2-channel devices:
01=15A
03=3.0A
06 =6.0A
91 = three-phase: 110 A
92 = three-phase: 143 A
93 = three-phase: 170 A

Not defined

bc

Not defined

Not defined

Variants
0 = Standard
1 = Special variant / customer-specific variant

Hardware version
0 = First generation
2 = Second generation

Dual Use
0 =<599 Hz
1=>599 Hz

Firmware version
0=v2.06
22v2.10

24
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5.4 Image showing AX5101 - AX5112 and AX520x

The servo drive shown below is a two-channel device designed for a maximum current of 12 A. Components
that are only available for the second channel are identified in the item description.

Item descriptions:

No. Name

1 X11 - feedback connection, encoder
2 X12 - feedback connection, resolver
3 X21 - feedback connection, encoder
channel B (only for two-channel unit)
4 X22 - feedback connection, resolver
channel B (only for two-channel unit)
5 X3x - optional slot for safety card
X4x - optional slot for expansion cards
6 Navigation rocker
7 Status LED for EtherCAT output
8 Labelling field
9 X05 - socket for EtherCAT output
10 X03 - power supply 24 V DC input
11 X14 — sensor for motor temperature, brake and OCT
12 X24 — sensor for motor temperature, brake and OCT

channel B (only for two-channel unit)

13 X23 - motor connection (U, V, W, PE)
channel B (only for two-channel unit)

14 X13 - motor connection (U, V, W, PE)
15 X01 - mains supply 100 - 480 V

16 X02 - DC link output
(max. voltage 875V DC)
Connection for the external brake resistor

17 Max. voltage 875 V DC at the DC link
terminal points (X02). Once the device
has been switched off dangerous
voltage will still be present for a

DANGER |further 5 minutes. The device is safe

once the voltage has fallen below 50
V.

18 X04 - socket for EtherCAT input

19 Labelling field

20 Status LED for EtherCAT input

21 Display

22 X06 - connection for digital inputs and outputs

BECKHOFF
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5.5

Image showing AX5118, AX5125 and AX5140

The servo drive illustrated below is an AX5140; the devices with 18 A or 25 A are structurally similar apart
from pos. 11 "X07" (external brake resistor).

Pos. Name Pos. [Name

1 X11 - feedback connection, encoder 11 X07 - external brake resistor (only AX5140)

2 X12 - feedback connection, resolver 12 | X13 - motor connection (U, V, W, PE)

3 X3x - optional slot for safety card 13 X01 - mains supply 100 - 480 V

X4x - optional slot for expansion cards
4 Navigation rocker 14 | X02 — DC link output (max. voltage 875 V DC),
connection for external brake resistor

5 Status LED for EtherCAT output 15 | X04 - socket for EtherCAT input

6 Labelling field 16 Labelling field

7 X05 - socket for EtherCAT output 17  |Status LED for EtherCAT input

8 X03 - power supply 24 V DC input 18 Display

9 Max. voltage 875V DC at |19 | X06 - connection for digital inputs and outputs
the DC link terminals
(X02). Dangerous voltage
continues to be present for
around 5 minutes after the

DANGER device has been switched

off (AX5140 = 15 min.).
The device is safe once the
voltage has fallen below 50
V.

10 X14 — sensor for motor temperature, brake

and OCT

26
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5.6 Image showing AX5160 - AX5172

The servo drive shown below is a AX5172; the AX5160 is identical.

SO

OHY

—-—
—
-
-
-
-
-
L
-
ad

Item descriptions:

No. Name No. Name
1 | X4x - optional slot for expansion cards 9 X01 — mains supply 400 V — 480 V
2 |X3x - optional slot for safety card 10 |X11 - feedback connection, resolver
3 |X12 - feedback connection, encoder 11 |Display
4 |X06 - connection for digital inputs and 12 |Labelling field
outputs
5 |Navigation rocker 13 | X04 - socket for EtherCAT input
6 |Labelling field 14 |X14 - sensor for motor temperature and brake
7 |X05 - socket for EtherCAT output 15 |Connection for the external brake resistor DC link
8 [X03 - power supply 24 V DC input cF))LIJ:—t)put (875 V DC voltage). Motor connection (U, V, W,

A DANGER

Serious risk of injury through high electrical voltage!

Due to the DC link capacitors, the DC link terminal points "DC+ and DC-" and "RB+ and RB-" may be
subject to dangerous voltages exceeding 875 V., even after the servo drive was disconnected from the
mains supply.

After disconnection, wait for 15 minutes (AX5160/AX5172), 30 minutes (AX5190/AX5191) or 45 minutes
(AX5192/AX5193) and measure the voltage at the DC link-terminal points DC+ and DC-. The device is safe
once the voltage has fallen below 50 V.
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5.7 Image showing AX5190 - AX5191

The servo drive shown below is a AX5190; the AX5191 is identical.

Item descriptions:

No. |Name No. [Name

1 |X4x - optional slot for expansion cards 9 |X14 - sensor for motor temperature and brake

2 |X3x - optional slot for safety card 10 |DC link output (875 V DC voltage), connection for
the external brake resistor

3 |X12 - feedback connection, encoder 11 |Motor connection (U, V, W, PE)

4 | X06 - connection for digital inputs and outputs |12 |X04 - socket for EtherCAT input

5 |Navigation rocker 13 |Labelling field

6 |Labelling field 14 |Display

7 |X05 - socket for EtherCAT output 15 |X11 - feedback connection, resolver

8 |X03 - power supply 24 V DC input 16 |X01 - mains supply

A DANGER

Serious risk of injury through high electrical voltage!

Due to the DC link capacitors, the DC link terminal points "DC+ and DC-" and "RB+ and RB-" may be
subject to dangerous voltages exceeding 875 V., even after the servo drive was disconnected from the
mains supply.

After disconnection, wait for 15 minutes (AX5160/AX5172), 30 minutes (AX5190/AX5191) or 45 minutes
(AX5192/AX5193) and measure the voltage at the DC link-terminal points DC+ and DC-. The device is safe
once the voltage has fallen below 50 V.
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5.8 Image showing AX5192 - AX5193

The servo drive shown below is a AX5192; the AX5193 is identical.

Item descriptions:

No. [Name No. Name
1 | X4x - optional slot for expansion cards 9 |X14 - sensor for motor temperature and brake
2 |X3x - optional slot for safety card 10 |XO07 — external brake resistor
3 |X12 - feedback connection, encoder 11 |DC link output (875 V DC voltage).
4 |X06 - connection for digital inputs and outputs |12 Motor connection (U, V, W, PE)
5 |Navigation rocker 13 |X04 - socket for EtherCAT input
6 |Labelling field 14 |Labelling field
7 |X05 - socket for EtherCAT output 15 |Display
8 |X03 - power supply 24 V DC input 16 |X11 - feedback connection, resolver
17 |X01 — mains supply 400 V — 480 V

A DANGER

Serious risk of injury through high electrical voltage!

Due to the DC link capacitors, the DC link terminal points "DC+ and DC-" and "RB+ and RB-" may be
subject to dangerous voltages exceeding 875 V., even after the servo drive was disconnected from the
mains supply.

After disconnection, wait for 15 minutes (AX5160/AX5172), 30 minutes (AX5190/AX5191) or 45 minutes
(AX5192/AX5193) and measure the voltage at the DC link-terminal points DC+ and DC-. The device is safe
once the voltage has fallen below 50 V.
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6 Technical description

6.1 Configuration of the servo drives

The servo drives of the AX5000 series are available as single- or multi-channel versions and are optimized in
terms of function and cost-effectiveness. Integrated control technology supports fast and highly dynamic
positioning tasks. EtherCAT as a high-performance system communication enables ideal interfacing with PC-
based control technology.

The single-channel AX51xx servo drives are designed for rated motor currents up to 170 A.

The AX52xx two-channel servo drive enables operation of two motors with identical or even with different
capacity, up to a total current of 12 A. The multi-axis drives with variable motor output allocation optimize
packaging density and the cost per drive channel.

The AX5000 system enables simple and fast connection of several AX5000 devices to form a multi-axis
system through the AX-Bridge quick connection system. The pluggable supply and connection module
combines power supply, DC link, and control (24 V) and braking voltage.

A wide range of motor types can be connected to the AX5000. Motors of different size and type can be
connected without additional measures. Examples include synchronous, linear, torque and asynchronous
motors. The multi-feedback interface supports all common feedback standards.

such as: OCT (1,5 A — 40 A devices), BiSS, EnDat, 1 Vss, Resolver.

The AX5000 was developed specifically for the EtherCAT real-time Ethernet system. The outstanding
features of EtherCAT are particularly beneficial for drive technology. They include short cycle time,
synchronicity and simultaneity. EtherCAT enables very short cycle times, even in networks containing a large
number of devices.
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6.2 General technical data

® UL approval

1 If you intend to operate an AX5000 in a region that requires UL approval, please refer to the chapter

"Guidelines and Standards".

6.2.1 Permissible ambient and operating conditions

Technical data

AX5000

Ambient temperature during operation

0 °C to +50 °C (1.5 A — 40 A devices)
0 °C to +40 °C (60 A— 170 A devices), up to 55 °C with power
derating (2% / °C)

Ambient temperature during transport

-25°Cto++70°C

Ambient temperature during storage

-25°C to +70 °C (1.5 A - 40 A devices)
-25 °C to +55 °C (60 A - 170 A devices)

Air humidity

5% to 95%, non-condensing (1.5 A - 40 A devices)
5% to 85%, non-condensing (60 A - 170 A devices)

Degree of pollution

Degree of pollution 2 according to EN 60204 / EN 50178

Corrosion protection

Normally not required.
Under extreme operating conditions, special measures must be
agreed with the vendor, and implemented by the user.

Operating altitude

up to 1000 m above sea level without power loss
60 A to 170 A devices - from 1000 m to max. 3000 m above sea
level with power derating (1.5% per 100 m)

Correct installation position

vertical

Ventilation

Nominal sum current of the device <3 A: free convection,
Nominal sum current of the device >3 A: built-in temperature-
controlled fan

Protection rating

IP20

Vibration test (EN 60068-2-6)

Frequency range: 10 - 500 Hz
Amplitude: 10 - 58 Hz = 0.075mm pk-pk
59-500Hz=1g

Shock test (EN 60068-2-27)

Amplitude of half sine wave: 5 g
Duration: 30 ms
Number of shocks: 3 per axis and direction (total 18 shocks)

Shock test (EN 60068-2-27)

Amplitude of half sine wave: 5 g
Duration: 30 ms
Number of shocks: 1000 per axis and direction (total 6000 shocks)

EMC Category C3 - standard
Category C1, C2 - additional filter required
Approvals CE

Special operating conditions

The usability of Beckhoff servo drives from the AX5000 series
under harsh operating conditions or other unfavorable conditions
must be ascertained individually in consultation between the
vendor and the user.

AX5000
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6.2.2 Electrical data - servo drive (AX5101 - AX5140)

1-phase connection

Technical data AX5101 AX5103 AX5106

Nominal output current 15A 3A 45A

Smallest parameterizable channel peak current at full current 0.35A 1A 1A

resolution

Peak output current V 45A 75A 13A

Nominal supply voltage 1 X 100_4g9, - 240,190, Vac

Max. DC link voltage 2 875 Vi

Nominal apparent power S1 operation (selection)

120V 0.3 kVA 0.6 kVA 0.94 kVA

230V 0.6 kVA 1.2 kVA 1.8 kVA

Power loss ¥ 3B5W 50 W 85 W

Continuous braking power (internal braking resistor) 50 W 50 W 150 W

Max. braking power (internal braking resistor) 14 kW

Min. braking resistor (external braking resistor) 47 Q

Max. braking power (external braking resistor) 15 kW

DC link capacitance 235 pF

SCCR value 18 kKA

Y. for max. 7 s, at a clock frequency of 8 kHz (IDN P-0-0001)

2 Info: The higher the power consumption in the DC link, the more the DC link voltage drops

¥ S1 Operation incl. power supply, without brake chopper

3-phase connection

Electrical data AX5101 |AX5103  AX5106 AX5112| AX5118 | AX5125 | AX5140

Nominal output current 1.5A 3A 6 A 12A 18 A 25 A" 40 A

Smallest parameterizable channel 0.35A 1A 1A 6 A 12 A 18 A

peak current at full current

resolution

Peak output current ¥ 45A 75A 13A | 26 AY 36 A 80 A

Nominal supply voltage 3 X 100_90, - 480,109, Vac?

Max. DC link voltage 875 V¢

Nominal apparent power S1

operation (selection)

120V 0.3kVA | 0.6 kVA |1.2kVA |25kVA|3.4kVA | 4.8kVA | 8.3 kVA

230V 0.6 kVA | 1.2kVA |24 kVA |48 kVA|7.2kVA| 10kVA | 16 kVA

400 V 1.0kVA | 21 kVA |4.2kVA |83 kVA| 12.5kV | 17.3 kVA | 28 kVA

480 V 1.2kVA | 25kVA | 5.0 kVA | 10 kVA A 20.8 kVA | 33 kVA
15 kVA

Power loss © 35W 50 W 85W | 160 W | 2656 W | 340W | 510 W

Max. continuous braking power 50 W 50 W 150W | 90W | 200W | 200W | 150 W

(internal braking resistor)

Braking power (internal braking 14 kKW 26 kW 26 KW | 26 kW

resistor)

Min. braking resistor (external 47 Q 47 Q 47 Q 30 Q 220 220 2209

braking resistor)

Max. braking power (external 15 kW 15 kW | 15 kW | 23.5 kW | 32 kW 32kW | 32 kW

braking resistor)

DC link capacitance 235 uF 470 yF | 940 yF | 1175 yF 1485 pF

SCCR value 18 kKA
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cULus =24 A
IAcULus = AX5118 and AX5125 = 3 x 480 VAC + 10%
3 |,s for max. 7 s, if clock frequency 8 kHz (IDN P-0-0001)
4 |, for max. 7 s, if rotating field frequency = 1.5 Hz
I..s for max. 1 s, if rotating field frequency < 1.5 Hz
% S1 operation incl. power supply unit, without brake chopper
® Braking resistor < 22 Q - > Please ask our support

6.2.3

1-phase connection

Electrical data - servo drive (AX52xx)

Electrical data AX5201 AX5203 AX5206
Nominal output current / channel 1.5A 3A 45A
Smallest parameterizable channel peak current at full current 0.35A 1A 1A
resolution

Largest parameterizable channel nominal current 3A 45A 9A
Nominal sum current 3A 45A 9A
Max. peak output current ¥ / channel 5A 10 A 13A
Peak output current " as total device current 10A 20 A 26 A

Nominal supply voltage

1 X 100_10% = 240+10% VAC

Max. DC link voltage 875 Vpe

Nominal apparent power S1 operation (selection)

120V 0.6 kVA 1.2 kVA 2.5 kVA
230V 1.2 kVA 2.4 kVA 4.8 kVA
Power loss ? 55 W 85 W 160 W
Max. continuous braking power (internal braking resistor) 50 W 150 W 90 W
Max. braking power (internal braking resistor) 14 kKW

Min. braking resistor (external braking resistor) 47 Q

Max. braking power (external braking resistor) 15 kW

DC link capacitance 235 uF 470 uF
SCCR value 18 kA

V1. for max. 7 s, at a clock frequency of 8 kHz (IDN P-0-0001)
2 S1 Operation incl. power supply unit, without brake chopper

AX5000 Version: 3.2.3
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3-phase connection

Electrical data AX5201 AX5203 AX5206
Nominal output current / channel 15A 3A 6 A
Smallest parameterizable channel peak current at full current 0.35A 1A 1A
resolution

Largest parameterizable channel nominal current 3A 6A 9A
Nominal sum current 3A 6 A 12 A
Max. peak output current (" / channel 5A 10 A 13A
Peak output current ) as total device current 10 A 20A 26 A

Nominal supply voltage

3 X 100_10% = 480+10% VAC

Max. DC link voltage 875 V¢

Nominal apparent power S1 operation (selection)

120V 0.6 kVA 1.2 kVA 2.5 kVA
230V 1.2 kVA 2.4 kVA 4.8 kVA
400 V 2.1 kVA 4.2 kVA 8.3 kVA
480 V 2.5 kVA 5.0 kVA 10.0 kVA
Power loss @ 55 W 85 W 160 W
Max. continuous braking power (internal braking resistor) 50 W 150 W 90 W
Max. braking power (internal braking resistor) 14 kW

Min. braking resistor (external braking resistor) 47 Q

Max. braking power (external braking resistor) 15 kW

DC link capacitance 235 uF 470 uF
SCCR value 18 kA

Y l.ms fOr max. 7 s, at a clock frequency of 8 kHz (IDN P-0-0001)

2 S1 Operation incl. power supply unit, without brake chopper

6.2.4 Electrical data - servo drive (AX5160 - AX5193)

Electrical data AX5160 | AX5172 | AX5190 | AX5191 | AX5192 | AX5193
Nominal output current” 60 A 72 A 90 A 110 A 143 A 170 A
Minimum nominal motor current at 16 A 20A 25A 30A 35A 40 A
full current resolution

Peak output current? 1202 A 1449 A 1802 A 1802 A 2152 A 2219 A
Nominal supply voltage 3x 400_4y, - 480,109, Vac

Max. DC link voltage 875 V¢

Nominal apparent power S1 operation

(selection)

400 V 42kVA | 50kVA | 62kVA | 76 kVA | 99 kVA | 118 kVA
480 V 45kVA | 54 kVA | 67kVA | 82kVA | 107 kVA | 127 kVA
Power loss® 830 W 1010w | 1300W | 1600 W | 2100 W | 2500 W
Min. braking resistor 13 Q 13Q 10 Q 10 Q 6.50 6.5Q
(external braking resistor)

Max. braking power 52 kW 52 kW 67 kW 67 kW 103 kW | 103 kW
(external braking resistor)

Max. continuous braking power® 37 kKW 52 kW 56 kW 65 kW 65 kW 65 kW
Mains choke* AX2090-ND50 --- 0090 0110 0143 0170
Mains filter AX2090-NF50 integrated | integrated| 0100 0150 0150 0180
DC link capacitance 900 uF 1060 pF | 2120 yF | 3180 yF | 4240 uF
SCCR value 5kA 10 kA

YWith a nominal supply voltage of 480 V, the nominal current must be reduced by 10%.

The specified values apply for an output rotational frequency > 3 Hz
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2|, for max. 3 s with a preload of max. 70% of the nominal output current, a mains voltage of

400 V,c and a clock frequency of 8 kHz (IDN P-0-0001).

931 operation, incl. power supply unit, without brake chopper

“Required for compliance with EN 61800-3 (EMC product standard) C3 (industrial environment) with max.
25 m motor cable length.

®Related to a mains voltage of 3 x 400V, and a clock frequency of 8 kHz.

® Derating and clock frequency of the servo drives!

1 Further information on derating and the clock frequency of the AX5000 servo drives can be found in
the English IDN description under the parameter:
P-0-0001 (Switching frequency of the IGBT module).
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6.2.5 Mechanical data - servo drive (AX5101-AX5140)

Mechanical data AX5101 | AX5103 | AX5106 | AX5112| AX5118 | AX5125 | AX5140
Weight approx. | approx. | approx. | approx. | approx. approx. approx.

4 kg 4 kg 5 kg 5kg 11 kg 11 kg 13 kg

Width 92 mm 185 mm | 185 mm | 185 mm
Height 317.70 mm

Depth without connectors / 232 mm

accessories

6.2.6 Mechanical data - servo drive (AX52xx)

Mechanical data AX5201 AX5203 AX5206
Weight approx. 5 kg | approx. 6 kg | approx. 6 kg
Width 92 mm

Height 317.70 mm

Depth without connectors / accessories 232 mm

6.2.7 Mechanical data - servo drive (AX5160 - AX5193)

Mechanical data AX5160 AX5172 AX5190 AX5191 AX5192 AX5193
Weight approx. 14 | approx. 14 | approx. 31 | approx. 31 | approx. 38 | approx. 38

kg kg kg kg kg kg

Width 190 mm 190 mm 283 mm

Height without plugs 345 mm 540 mm

Depth without connectors / 259 mm 253 mm 334 mm
accessories
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6.3 Dimensions

6.3.1

AX5000 as single device (1.5A -40 A)

All dimensions in millimeters.
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6.3.2

AX5000 as single device (60 A -170 A)

The specified measurements relate to the actual device, without connectors and cables.

AX5160, AX5172, AX5190, AX5191, AX5192, AX5193
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AX A B C Cc1 D [mm] H HA1 H2 T Fastening screws
[mm] | [mm] | [mm] | [mm] [mm] | [mm] [mm] | [mm]
5160 | 158 190 380 8 6.5 345 398 16.5 259 4 x M5
5172 | 158 190 380 8 6.5 345 398 16.5 259 4 x M5
5190 | 200 280 582 10 9 540 603 10 254 4 x M8
5191 | 200 280 582 10 9 540 603 10 254 4 x M8
5192 | 200 280 575 10 9 540 600 20 335 4 x M8
5193 | 200 280 575 10 9 540 600 20 335 4 x M8
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6.4 Properties
» High-speed EtherCAT system communication
» Wide voltage range: 1 x 10049, Vac - 1 X 240,90, Vg --- 3 X 100_109,Vac - 3 X 480,149, Vac
» Multi-feedback interface
» Flexible motor type selection
» Scalable wide range motor current measurement
» High-speed capture inputs
« Diagnostic and parameter display
* Integrated mains filter
« Optional safety functions: restart lock, intelligent TWinSAFE safety functions
» compact design for simple control cabinet installation
» AX-Bridge - the quick connection system for power supply, DC link and control voltage

The fastest AX5000 I/O update time is 250 ps. All controllers (current controller, speed controller and
position controller) are calculated with up to 62.5 ps.

The integrated, fast AX5000 control technology with a current control cycle of up to 62.5 ys supports fast and
highly dynamic positioning tasks. The drives are designed as single- or two-channel servo drives:

« AX51xx: 1-channel servo drive
Nominal motor current: 1 A, 3 A, 6 A, 12 A, 18 A, 25 A, 40 A, 60 A, 72 A, 90 A, 110 A, 143 A, 170 A

+ AX52xx: 2-channel servo drive
Nominal motor current: 2 x 1 A, 2 x 3 A, 2 x 6 A (with flexible distribution of the total device current to
both axes)

The 2-channel servo drives with variable motor output allocation enable operation of two motors with
identical or even with different capacity on a single servo drive. For example, an asynchronous motor with a
nominal current of 1 A and a linear motor with a nominal current of 9 A can be operated with a servo drive
with two 6 A channels. The sum current is relevant for the device utilization.

The AX Bridge (only up to AX5140) enables convenient and fast connection of several servo drives of the
AX5000 series to form a drive system. This pluggable supply and connection module combines power
supply, DC link and control voltage (24 V,.) and enables fast installation and commissioning.

The AX5000 offers flexible and universal connection options. It supports

+ almost all feedback systems, including robust resolvers via OCT (1,5 A — 40 A devices),
sine/cosine encoders with EnDat, Hiperface or BiSS.

» a wide range of motor types such as asynchronous, synchronous, torque or linear motors.

6.5 Wide voltage range

In order to facilitate worldwide application with different voltage systems, the AX5000 features a wide voltage
range. Virtually any voltage system can be connected with one and the same device, from 1 x 100 V¢ - 1 x
240 V,c 10 3 x 100 V¢ - 3 x 480 V. This reduces stock-keeping and prevents destruction through
unsuitable mains voltage. Examples for different mains systems:

* 1x100 Vp, 3 x 200 V. for Asia

e 1 X115 Ve, 3 x 230 V,¢, 3 x480 V, for North America
* 1x220 V,, 3 x 380V, for China

* 1x230 Vpe, 3 x400 V, for Europe
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6.6 Variable motor interface

The AX5000 supports the connection of different motor types, ranging from standard asynchronous motors
to ironless linear motors:

Motor type Operation mode and limits
Brushless synchronous motors « Servo mode with feedback
Torque motors * Multipole servomotors with high torque and rela-
tively low speed
Linear motors (iron core) » Servo mode with feedback
Linear motors (ironless) » Servo mode with feedback
Asynchronous motor * Frequency converter mode without feedback
» High-frequency spindle up to 60,000 rpm
(only for devices of the AX5xxx-0000-x21x series
"Dual Use [»_12]")
+ Servo mode with feedback

6.7 Multi-feedback interface

The AX5000 provides interfaces for common feedback systems.

Connection options:
* OCT One cable feedback system (1,5 A — 40 A devices) (connection to X14/X24)
+ Sine/cosine 1V,
* EnDAT 2.1 /2.2, single-turn and multi-turn in combination with sine / cosine 1V,
 Hiperface, single- and multi-turn
+ BiSS B/ C, single-turn and multi-turn in combination with sine / cosine 1V,
* Resolver, 2-pin - 8-pin
» Support for electronic motor name plates

For the connection of several encoders with the same interface or purely digital encoders, additional encoder
option cards can be used.

See also:

11.4 Encoder option card - AX5721 / AX5722 [» 232]
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7 Mechanical installation

Caution - Risk of injury!

» The servo drives may only be installed by trained, qualified personnel. The qualified personnel must
know and comply with the national accident prevention regulations.

» Safety boots must be worn.

‘

Caution - Risk of injury through electric shock!

De-energize all electrical components (servo drive, control cabinet, etc.) before commencing the installation
or deinstallation.

NOTICE

Destruction of the servo drive!

» Always install the servo drive vertically.

» Provide adequate ventilation for the servo drive. The permissible ambient conditions are specified in the
chapter "Technical data".

« It is essential to adhere to the required distances (see diagrams below).

7.1 Installation examples (1.5 A - 40 A devices)
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AX5118 / AX5125 with AX-Bridge

AX5118 / AX5125 without AX-Bridge
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Special case

It is not possible to connect two AX5140 devices using an AX-Bridge. Only the first device can be an
AX5140 with AX5902-0000 AX-Bridge power supply module. After that you can only connect smaller
devices with AX-Bridge modules. These include AX5125 or AX5118, for example.
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AX5000 e

‘

@ >277,6

Control cabinet door  Mounting plate
contuctible (zinced)

277,6 h
(Total length incl. bridge and feedback)

:

Mg,

AX59xx Servo drive AX5000

Caution - Risk of injury through electric shock!
The mounting plate must be grounded according to the statutory regulations.

NOTICE

Grounding!
Non-compliant grounding of the AX5000 can cause EMC problems.

AX5000 Version: 3.2.3 43



Mechanical installation

BECKHOFF

7.2 Installation examples (60 A - 170 A devices)
.
Cabke duct
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Installation in the control cabinet

>2.5 >2,5 ‘
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= AX5160 - AX5172 N = AX5190 - AX5193 N
AX G [mm] M [mm] H3 [mm]
5160 and 5172 =300 4 x M5 445
5190 and 5191 =300 4 x M8 640
5192 and 5193 =500 4 x M8 640

Caution - Risk of injury through electric shock!

The mounting plate must be grounded according to the statutory regulations. Non-compliant grounding of
the AX5000 can cause EMC problems.

Mounting of the shielding bracket (optional)

AX5160 and AX5172

Preparing for installation

Shroud mounting

1.) The threaded holes (1) for
mounting of the shroud, are in
the delivery state of the servo
drive AX5160 / AX5172, not
fitted with screws.

Check before mounting the
shroud, if the threaded holes are
free of Dirt.

2.) Position the shroud.

3.) Mounted the shroud with the
screws (2). Use for mounting
only the screws of the shroud
set. The screws are included in
the shroud set.

4.) Connect the wires to the
terminals provided. Attach the
shield by the tabs.

S sccore

AX2090-SB05-0001:

Shroud set for AX5160 and AX5172 consisting of shroud and mounting screws (2 x M4 x 10).

AX5000
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AX5190 and AX5191

Preparing for installation

Shroud mounting

1.) Remove the 2 pre-mounted
screws.

2.) Position the shroud.

3.) Mounted the shroud with the
screws (2). Use for mounting
only the screws of the shroud
set. The screws are included in

| |the shroud set.

4.) Connect the wires to the
terminals provided. Attach the
shield by the tabs.

AX2090-SB50-0002:

Shroud set for AX5190 and AX5191 consisting of shroud and mounting screws (2 x M4 x 10).

AX5192 and AX5193

Preparing for installation

Shroud mounting

1.) Remove the 2 pre-mounted

| |sCrews.

2.) Position the shroud.

3.) Mounted the shroud with the
screws (2). Use for mounting
only the screws of the shroud
set. The screws are included in
the shroud set.

4.) Connect the wires to the

[ |terminals provided. Attach the
shield by the tabs.

AX2090-SB50-0003:

Shroud set for AX5192 and AX5193 consisting of shroud and mounting screws (2 x M4 x 10).
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8 Electrical installation

® UL approval

1 If you intend to operate an AX5000 in a region that requires UL approval, please refer to the chapter
"Guidelines and Standards".

‘

Caution - Risk of injury!

» The servo drives may only be installed by trained, qualified personnel. The qualified personnel must
know and comply with the national accident prevention regulations.

» Safety boots must be worn.

Caution — Risk of injury through electric shock!

De-energize all electrical components (servo drive, control cabinet, etc.) before commencing the installation
or deinstallation.

A DANGER

Serious risk of injury through electric shock!

Due to the DC link capacitors dangerous voltage may persist at the DC link contacts "X02" after the servo
drive has been disconnected from the mains supply. Wait 5 minutes after disconnection and measure the
voltage on the DC link contacts DC+ and DC-. The device is safe once the voltage has fallen below 50 V.

Caution — Risk of injury through electric shock!
 Before installation, wiring and commissioning it is essential to read the section on "Safety".

 Before installing, uninstalling or connecting the servo drive and the motors please note the following: -
Remove all relevant mains fuses. - Switch off the main system switch and secure it with a lock. - Put up
a warning sign.

» The control and power connections for the motors may be live, even if the motor is prevented from
rotating by the internal brake.

A CAUTION

Destruction of the AX5000!
» Check the rated voltage and current of the servo drive and the connected motors.

» Once the AX5000 has been disconnected from the mains supply, (emergency off, mains contactor etc.),
wait at least 3 minutes before switching it on again or query the status of IDN "P-0-0205" (see "IDN
description" in the documentation).
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8.1 Connection of several servo drives to form a drive
system

NOTICE

Destruction of the equipment!

» The connection sequence of the devices is not arbitrary. The nominal sum current of the device must
decrease from the power supply. AX5112-AX5106-AX5203-AX5201 = OK AX5201-AX5112-AX5203 #
OK

 All devices in a drive system are always to be disconnected from and reconnected to the supply network
together (emergency stop, mains contactor etc.).

A CAUTION

Danger for persons and equipment

Note the nominal sum current of the connected devices. According to CE, the current carrying capacity of
the power busbars of the AX Bridge is limited to 85 A.

NOTICE

Destruction of the external braking resistor!

An external braking resistor may not be connected to the X02 terminal point (DC link) in a drive system.
Use an external brake module AX5021 for this.
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8.1.1 Connection example - module AX5901 and AX5911 (AX
Bridge)
This connection option enables a safe system to be set up very quickly. The modules are attached to plug

contacts X01, X02 and X083, the relevant slides are pushed to the left and screwed tight. According to CE,
the current carrying capacity of the power busbars of the AX Bridge is limited to 85 A.

A CAUTION

Risk of injury due to electric shock!

Move all busbar sliders to the left limit stop in order to ensure full current carrying capacity. Then tighten all
screws with a torque of 2.2 Nm.

A CAUTION

Personal injuries!

Please ensure that the connection cable for the AX5901 power supply module is adequately dimensioned.
The dimensioning depends on the nominal sum current and must comply with EN60204-1. A 3-phase
connection must be used if the nominal sum current exceeds 9 A.

‘ &AX52XX ‘ @AX51>%& H 6AX52Xé® H @AXSZXé@‘
(@ (@)
@ @ @ @
o0 | [ Oio | a0 | i[O
= = =T | = == i
U, e E) e E) L) E) )
Us | e S S S} S S S
GND =) S S S ’ s e S e
Ol © @) S @) e ] S]
O S B S] S S = S
L1 e 3 e B e = e
L2 HH e e | |e e | |e o | e
L3/N HH e S S S e S S]
PE \L e 5 e e e e e
e b P Jdbe P AJbe P

AX5901 AX5911 AX5911 AX5911

AX5901 (AX520x and AX5101 - AX5125)

Terminal points |Conductor design Max. conductor cross- |Tightening torque
section
L1-L3, PE solid wire 10 mm?, AWG 7 2.2Nm
stranded wire with ferrule 16 mm?, AWG 5 2.2 Nm
stranded- / multi-wire 25 mm?, AWG 3 2.2 Nm
U,, U,, GND 16 mm?, AWG 5 2.2 Nm

AX5902 (AX5140)
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Terminal points |Conductor design Max. conductor cross- |Tightening torque
section
L1-L3, PE solid wire 16 mm?, AWG 5 3.2+£0.8 Nm
stranded wire with ferrule 16 mm?, AWG 5 3.2+ 0.8 Nm
stranded- / multi-wire 25 mm?, AWG 3 3.2+ 0.8 Nm
U, U,, GND 16 mm?, AWG 5 3.2+ 0.8 Nm
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8.1.2

Connection example - wiring in series without AX bridge

Wire the relevant connections using individual cables.

A CAUTION

Damage to persons and devices!
* Please ensure that the final supply network connection cable is adequately dimensioned. The
dimensioning depends on the sum current and must comply with EN60204-1.
» To create a DC link group wire the X02 connections with a suitable cable. Voltages up to 890 V may be
present.
» The connectors are designed for a maximum current of 41 A and a maximum conductor cross-section of
6 mm3.
+ Avoid phase reversal between the devices!

1

No UL drive system!

The following figure shows an AX wiring in series configuration without AX Bridge. To configure a
UL drive system, please refer to the information in chapter "UL drive system — configuration

example". [ 56]

‘ 8 AX52xx

‘ 6Ax51x%&

‘ & AX52xx
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8.1.3

Connection example — DC link group (60 A to 170 A devices)

This connection technique enables you to establish a DC link group for servo drives from the series AX5160

to AX5193

The following illustration shows a possible configuration example.

Key to picture:

Mains fuses = UL fuse (480 V,¢)

DC link fuses (DC fuses) = UL fuse (700 V, / 800 V)
e.g. ferrule FWP from Cooper-Bussmann

Common mains contactor
Mains choke
Mains filter (optional)

FO-n =

FDC‘I—DCn

2w ] ] F,,

25201 || [P

PE L,L,L; zk.zk
Ax51xx

PE L,L,L, zk zk

U, Ax51xx

PE L,L,L, zk.zk

Ax51xx

PE UVW

PE UVW

PE UVW

21 || []re

® Drive system with UL approval!

Before implementation a DC link group, please contact your UL approval body and discuss further
necessary boundary conditions.

Dimensioning of the UL fuses Fy.-Fp,

The dimensioning of the fusesFyc, to Fyg,in the DC link is application-dependent. The motor and the load

profile are incorporated directly into the calculation. Please consider this when dimensioning.

® Fuse holders with UL approval

1 Note when using UL fuses that the necessary fuse holders also have to carry UL approval.
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Mains choke

To ensure balancing of all servo drives, a common mains choke (L,) must be provided. The rated current of
the mains choke must be = the rated current of the common mains fuse (F,) of the drive system (see section
"Mains fuse"). The short-circuit voltage U, of the mains choke must be 2%

Dimensioning the mains fuse

The following section describes the dimensioning of the mains fuse to be used for individual devices and the
use of mains fuses in the DC link group.

Series AX5160 to AX5193 (60 A to 170 A):
Individual device:

» The main fuse must be dimensioned such that it corresponds to the rated current of the servo drive
multiplied by the correction factor 1.1. The value determined is rounded up to the next larger standard

step (see section Electrical Data [P_34]). If the size of the current (in your application) on the mains side
is known, the mains fuse can also be dimensioned smaller in accordance.

» The cross-section of the mains supply cable must be dimensioned such that the permissible current
load of the cable is = the rated current of the selected mains fuse (see section Motors and Cables
[»_104]).

DC link group:

* The common main fuse (F,) must be dimensioned such that it corresponds to the sum of all the rated
currents of the servo drives multiplied by the correction factor 1.1. The value determined is rounded up
to the next larger standard step (see section dimensioning example). If the size of the current (in your
application) on the mains side is known, the mains fuse (F,) can also be dimensioned smaller in
accordance.

» The cross-section of the mains supply cable must be dimensioned such that the permissible current
load of the cable is = the rated current of the selected mains fuse.

» The cross-section of the mains supply cable and the mains fuses (F, to F,) of the individual servo
drives in the DC link group are to be selected analogously to the operation of the individual servo
drives (see section "Individual devices").

The local regulations and the local conditions (ambient temperature, cable routing, etc.) must be referred to
when determining the permissible current load of the cables (selection of the necessary cross-section — see
section Motors and Cables [P_104]).

Dimensioning example:

1xAX5172 + 2xAX5192 + 1xAX5193
72A + 286 A + 170 A =528 Ax1.1=581A 630 A selected
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Mains switch-on conditions:

The mains must be switched through to all servo drives simultaneously. Therefore, use a common mains
contactor (K,) for all servo drives. The phase error detection (grid monitoring) of the servo drives must be
active. Observe the relevant parameterization for this (P-0-0204 Disable U,,,,, monitoring and U, phase
error detection).

Parameterization P-0-0204:

The default values of the parameter P-0-0204 (Power management control word) are set to:
+ Disable U, monitoring = 0 and

* U,..in phase error detection = 1.

In the DC link group the default values of the parameter P-0-0204 are to be checked before commissioning
and set to the above values if discrepancies are found.

Parameterization P-0-0214:

To parameterize an AX5160 to AX5193 DC link group, the following settings must be made in parameter
P-0-0214 (DC link connection mode):

e The value 0xO00A sets the servo drives AX5160 to AX5193 to stand-alone mode
» The value 0x000B sets the servo drives AX5160 to AX5193 to DC link group mode

The external brake resistor is activated in both cases.

Mains filter:

If mains filters are used, a separate mains filter must be used for each servo drive. The mains filter must be
positioned as close to the servo drive as possible. Use short cables without loops.

A suitable shield connection is ensured by adhering to the following points:

« The mounting plate must not be painted. The shield is automatically connected via the mounting plate.

« If the mounting plate is painted, the shield must be connected via the underside of the servo drive
(earthing bolt).

Max. cable sizes accepted by the connecting terminals:

The maximum cable cross-sections are dictated by the maximum cable sizes that can be accepted by the
connecting terminals on the servo drive (see table below):

Device type Mains terminal Motor terminal DC link terminal R, terminal
min. max. min. max. min. max. min. max.
[mm2/AWG] | [mm?/ AWG] | [mm?/ AWG] | [mm?/ AWG] | [mm?/ AWG] | [mm?/ AWG] | [mm?/ AWG] | [mm?/ AWG]

AX5160 4/12 35/2 4/12 35/2 4/12 35/2 4/12 35/2
AX5172 4/12 35/2 4/12 35/2 4/12 35/2 4/12 35/2
AX5190 25/4 95/2/0 35/2 95/ 3/0 25/6 50/ 2/0 25/6 50/2/0
AX5191 25/4 95/2/0 35/2 95/3/0 25/6 50/2/0 25/6 50/2/0
AX5192 25/4 95/2/0 150/ 300 150 /300 25/6 50/2/0
AX5193 25174 95/2/0 150 /300 150 /300 25/6 50/2/0
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Dimensioning of the brake resistors for operation in the DC link group:

In individual braking situations the energy balance in the DC link group can be generative. Servo drives from
the series AX5160 to AX5193 have no internal brake resistor. External brake resistors must be used to
dissipate the energy generated. The brake resistor must always be connected to the connector provided on

the servo drive.

Under the following conditions it is possible to dispense with one or more brake resistors:

» the remaining brake resistors must be able to handle the continuous power
 the remaining brake resistors must be able to handle the short-term power
 the ohmic value of the brake resistor for each servo drive must not be lower than the minimum

permissible value.

Part of the brake energy is also stored in the DC link, independent of the brake resistor. The more servo
drives there are in the DC link group, the larger the storage capacity. It is therefore possible to store more

energy.

The following must be considered when dimensioning the brake resistors:

« The external brake resistor must have an ohmic value that is at least as large as the minimum value

permitted by the servo drive.

Servo Drives

AX5160

AX5172

AX5190

AX5191

AX5192

AX5193

Min. brake resistor

130

130

10 Q

10 Q

6.5Q

6.5Q

(external brake resistor)

» The peak braking power of the DC link group is given by the sum of the peak braking powers of all the
brake resistors in the DC link group:

Ppeak_Br_DC’ — Ppeak_Rl + Ppeak_RZ + ...+ Ppeak_Rn

» The continuous braking power is derived from the calculation of the effective braking power:

Perr Br_pc = Perr_r1+ Pefr_ra+ ... + Pefs_pn

where:
Ppeak B bc is the peak braking power of the entire DC link group and
Pett 8 pc is the effective braking power of the entire group

DC link group with other AX5000 servo drives:

® No DC link group permissible with devices for 1.5 A to 40 A!

1 Servo drives from the series AX5101 to AX5140 are excluded from the DC link group with servo
drives from the series AX5160 to AX5193 and may NOT be connected to one another! The DC link
group described here is permissible only for AX5160 to AX5193 servo drives!
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8.1.4 UL drive system - configuration example

® Drive system with UL approval!

The following illustration shows a possible configuration example. Before implementation, please
contact your UL approval body and discuss further necessary boundary conditions.

U.
U,
GND

‘ 6 Ax52g} ‘ &Ax51xg} ‘ &AXSZX

@)
@1

1?°

omﬁﬁ‘o
H

e
=

PE
L3/N
L2
L1

Legend:
1 = UL fuse (480 VAC)
2 = UL fuse (700 VAC / 800 VDC) e.g. Ferrule FWP from Cooper-Bussmann

® Fuse holders with UL approval
1 Note when using UL fuses that the necessary fuse holders also have to carry UL approval.
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8.2 Connection example AX5101 - AX5112 and AX520x

AX5101 - AX5112 - AX520x

Optional: Slot for safety card
’ Optional: Slot for expansion
) O

Incoming EtherCAT line
r - Outgoing EtherCAT line
Output voltage (U, 24V, +) o)
Output voltage GND (- r
P g ©) — Optional: Second power supply
Input 7 or output (U, 24 V, +) o U+
_________________ . U+ %
o
.Bre.ak DC+ = GND
‘resistor O 5
: (optional N
E( p ) E g®
e e e
: : EMC-Filter (C2) + -
(optional) \ Power supply
Qg 5 +24V DC
{ —t— _|®
=]
— 17— x
Main chokes =
(optional) ~__
——§ x13| X14
U _ﬂ&g x4 |5
" T-/OCT
I::j \ \ \ PE ;E/ OCT FH1 FH2 FH3 PE
B- 101
B+
PE
L1 L2t U T-/0cT
Vv T+/OCT
W
FMHFNZHFNM Motor choke PE
(optional)
@D PE
L3
L2
L1
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8.3 Connection example AX5118 - AX5125 and AX5140

AX5118, AX5125, AX5140 Optional: Slot for safety card
Optional: Slot for expansion

cards
X3x

X4x

-
Output voltage
(U, 24 Vyet) Incoming EtherCAT line
Output voltage GND (-
P 9 ©) | J/@Lf Outgoing EtherCAT line
= =l
IrL1quzt47\;)r iutput = 1] @ @ [l ] | optional: Second power
(U; 24 Ve +) L = supply
................. L o U+
; Break For DC+ | o U+
i resistor - e
! (optional) il 3 GND
E oo, pc- = ||€|® °
IAX5118 EMC-Filter 1o
[AX5125 (C2) ] i |-
Rtk BRREREE (Optlonal) — Power Supp|y
e +24V DC
VVV()”“:—C — O
S e e A (O]
o \
i e
o
__E!m[ [
U ﬂ X07 ——"=X14]
\%
W T-/OCT
w PE -IF-’-I'-E/ OCT Fi FrolFus| PE
3 B- 001
B+ Brake management
FuFralFi] Only AX5140
PE In case of an optinal,
i | break
L1 L2[L3PE  Motor choke %4‘ +RB— istor, remove
(optional) +RB,, | the bridge!
-RB
@ PE
L3
L2
L1
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8.4 Connection example AX5160 - AX5172

AX5160, AX5172 Optional: Slot for safety card

BECKHOFF L )
BECKHOFFRait, - Optional: Slot for expansion
SRy cards
it
S e
b

|
EMC-Filter X01 i
(C2) (e
(optional)\‘ ] —L>F<
1 — I g
) -
Sin/Cos L
Encoder g == Incoming EtherCAT line
 m—
Output voltage . .
(U, 24 VDc+)g — :I 7 | Outgoing EtherCAT line
O 1= —=1]0
Output voltage Rosalver ] Dj lg‘ I
GND (-) L — — Optional: Second power supply
Input 7 or output o
(U, 24 Vg, +) j -
=4
@)
—
 m—
 m—
—
-
 m—
IfL
) J I
Main chokes N
(optional) \
R — il
X13/X07 g ‘
X14
e = ) FH| FHZ FHBPE

1]

E -
FN1 FN2 FN3 ——B+
H D H Motor External
Channel A brake resistor
(optional)
L1|L2| L3|PE RB+
RB-

@ PE
L3
L2

L1
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8.5 Connection example AX5190 - AX5191

AX5190, AX5191
Optional: Slot for safety card

Optional: Slot for expansion
X01| |X01| |[X01| |Xo0i cards
Q O
3 ————
T o] o] (&8, ]
= 8
0
EMC-Filter
(€2) LD
(optional)
4 Incoming EtherCAT line
Sin/Cos =
Encoder L | Outgoing EtherCAT line
ors Fm |0
= L[ 12| | optional: Second power supply
| o =
L [e] Up+
Resolver ) Ut
Output voltage = x GND
(U, 24 Ve t) = ® =
= o
Output voltage L
GND (-) +24V DC
Input 7 or output — ®
(U, 24V, +)
n

Main chokes
(optional)

- A e |
q —f x14
A

w T
\% H— T+
U [—PE
PE S— - B-
B+
Fu| Fr| Fu [ — Motor 3
H H — ChannelA #——
External
RB+ | prake resistor
RB- (optional)
PE| L1| L2 L3
@D PE
L3
L2
L1
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8.6 Connection example AX5192 - AX5193

AX5192, AX5193

Optional: Slot for safety card
X01 X01 X01 X01 Optional: Slot for expansion cards
]
I ]
Al A ARl
EMC-Filter
(C2) -
(optional) =
) i i ZEEL IR Incoming EtherCAT line
Sin/Cos —
Encoder - Outgoing EtherCAT line
ors T w]o
M ]| || Optional: Second power supply
L | o i
= _ U+
Resolver = ® U+ %
Output voltage = = GND , |
(U, 24 V. +) o
= ®
— + -
Output voltage Power supply|
GND (-) = +24V DC
=
Input 7 or output L ®
(U, 24 V. +) M
-

Main chokes
(optional)

a X131 X07 ?
I::j X14

h— T

| —PE
E L l __ B-

B+

w
v T+
U
P

Motor
Channel A

External
brake resistor
(optional)

RB+
RB-

PE| L1 L2| L3

D PE
L3
L2

L1
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8.7 Power supply (1.5 A - 40 A devices)

Caution - Risk of injury!

The electrical installation must be carried out by a qualified electrician. Before installing and commissioning
AX5000 servo drives please read the safety instructions in the foreword of this documentation.

NOTICE

Destruction of the AX5000!

The connection sequence of the devices is not arbitrary. The nominal sum current of the device must
decrease from the power supply. The order "AX5112-AX5106-AX5201-AX5103" is correct; the order
"AX5201-AX5112-AX5203" is wrong.

A CAUTION

Personal injuries!

Note the sum current of the connected devices. According to CE the current carrying capacity of power
busbars is limited to 85 A.

A CAUTION

Personal injuries!

Please ensure that the connection cable for the AX5901 power supply module is adequately dimensioned.
The dimensioning depends on the nominal sum current and must comply with EN 60204-1. The connector
plugs are designed for a maximum conductor cross-section of 25 mm?. A 3-phase connection must be used
if the nominal sum current exceeds 9 A.

A CAUTION

Personal injuries!

If you want to establish a drive system without AX5901 power supply module and AX-Bridge, please note
the following: the connection plugs of the wide-range voltage input are designed for max. 41 A current
intensity and a conductor cross-section of max. 6 mm?. The cables must be laid out in accordance with DIN
VDE 0298 Part 4 / 2003-08 and EN 60204-1. Avoid phase reversal between the devices!

8.71 X01: Connection to the supply network

® UL approval!

1 If you intend to operate an AX5000 in a region that requires UL approval, please refer to the chapter
"Guidelines and Standards".

Voltage systems ranging from single-phase 100 V. to three-phase 480 V,. can be connected to the wide-
range voltage input of the AX5000. In single-phase systems the mains phase is connected to terminal point
L1 and the neutral conductor to terminal point L3/N.

Terminal point Connection Wire cross-sec- |Tightening
3-phase 1-phase tion torque of the
terminal points
L1 Phase L1 Phase L1
L2 Phase L2 not used
Max. 6mm? 0.5Nmto 0.6
L3/ N Phase L3 Neutral Nm
conductor
PE Protective Protective
conductor conductor
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Connection to the standard supply network (TT / TN) with grounded center

1‘phase 100 10% -~ 240 +10% VAC! 50/60 HZ 3'phase 100 10% = 480 +10% VAC! 50/60 HZ
L L
© AX5000 AX5000

|||—T;||"E
|||—T;||"E 5

Connection to an IT network (100 - 240 V) without an isolating transformer

EMC law in Europe!

Due to electromagnetic emission, in Europe the AX5000 must be operated on an IT network in conjunction
with an isolating transformer.

AX5000 _AX5000 AX5000

l}—TJEE
i}—iilcli
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Connection to other mains types (100 - 480 V) with isolating transformer

Destruction of the AX5000!

The use of an isolating transformer is necessary in every case for asymmetric grounded or non-grounded
100 — 480 V networks.

100 — 480 V isolating transformer 240 — 480 V isolating transformer
1:1

K& XA
AL A&
A

AXE000

AXE000

if—

}
lII—Tm TX TR 1

=
—a|
o

P

AXS5000

H

-

‘—T]nanr,

Il

|

1|—T;a¢||; g oc

1‘:1 E AXE000
8.7.2 Fuse protection

External protection, CE-compliant

Fire hazard due to overload of the connection cable!

» The following data refer to stand-alone devices. Please note the sum current of all connected devices in
a multi-axis system.

» The recommended fuses are designed for line protection. The servo drives feature integrated self-

protection.
Single-phase:
AX5101 AX5103 AX5106 AX5201 AX5203 AX5206
AC supply *) 10 AT 10 AT 16 AT 10 AT 16 AT 20 AT
24 V supply 5AT
Braking resistor electronic

*) Application class "gG" mains fuses according to IEC 60269 or "C" type automatic circuit-breakers must be
used.

Three-phase:
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AX5101 | AX5103 | AX5106 | AX5112 | AX5118 | AX5125 | AX5140 | AX5201 | AX5203 | AX5206
AC supply *) 6 AT 6 AT 10 AT 20 AT 35 AT 35 AT 50 AT 10 AT 10 AT 20 AT
24\ supply 5AT
Brake resistor electronic

*) Application class "gG / gL" mains fuses according to IEC 60269 or "C" type automatic circuit-breakers
must be used.

Internal protection, CE-compliant

Circuit Fuse
24 V system voltage 3.4 AF
24 V peripheral voltage electronic
Braking resistor electronic

External protection, UL-compliant

The integrated protection against short circuit is no substitute for the external mains protection. The mains
protection must comply with the vendor's specification and the national and international regulations and
laws.

Can be used in power supply systems with a maximum current carrying capacity of 18000 A at 480 V.

For alternatives to UL Class RKS5 fuses, be sure to refer to UL Standard UL 508 A, Chapter SB4.2.3,
Exception No. 1. For further questions regarding UL fuses, please contact the appropriate certificate
authority.

Single-phase:
AX5101 AX5103 AX5106 AX5201 AX5203 AX5206

AC supply (max.) *) 6 A 12A 20 A 12A 20 A 20 A
24 V supply (max.) 3A
Braking resistor electronic
*) Only UL approved line fuses are to be used.
Three-phase:

AX5101 AX5103 AX5106 AX5112 AX5201 AX5203 AX5206
AC supply (max.) *) 6A 12A 20 A 20 A 12 A 20 A 20 A
24 V supply (max.) 3A
Braking resistor electronic

*) Only UL-approved mains fuses must be used.

® AX5112!
1 Protection only by UL-approved fuses with a nominal current of 20 A and 480 V min.

Internal protection, UL-compliant

Circuit Fuse
24 V system voltage 3.4 AF
24V peripheral voltage electronic
Braking resistor electronic
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External drive system protection

Rule of thumb: Determine the nominal sum currents of the devices, multiply with the
correction factor and round up to the next higher standard level.
Example: 1 x AX5103 + 2 x AX5201 + 2 x AX5203

3A+6A+12A=21x1.1=23.1 A-->selected 25 A

® Special requirements for a drive system

Please consult our applications department with respect to the special requirements for a drive
system with UL approval.

Residual current circuit breaker

Servo drives with built-in mains filters generate a small leakage current (fault current) due to the capacitors in
the filter. This fault current is responsible for malfunctions in standard residual current circuit breakers. For
this reason so-called AC/DC sensitive residual current circuit breakers must be used, which also take into
account DC currents.

8.7.3 X02: DC Link (AX5101 - AX5125 and AX520x)

Either a DC link coupling or an external braking resistor can be connected via terminal X2.

Terminal Connection Wire cross-section | Tightening torque of
point the terminal points
DC+ DC link +

External Max. 6mm?

braking 0.5 Nm to 0.6 Nm
DC- DC link - resistor

8.7.4 X02: DC link (only AX5140)

Via the terminal X2 only a DC link coupling can be configured.

Termi- |Connection Wire cross-section Tightening torque of the
nal terminal points
point

DC+ DC link +

Max. 16mm?
X 0.5 Nm to 0.6 Nm

DC- DC link -

Serious risk of injury through high electrical voltage!

875V DC voltage at the DC link terminals X02. Dangerous voltage continues to be present for around 5
minutes after the device has been switched off (AX5140 = 15 min.). Only remove the connector if you wish
to configure a drive system with the AX bridge. Only remove the white hexagonal plug if the terminal points
are to be rewired.
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8.7.5

X03: 24 VDC supply

System and peripheral voltage for the servo drive is supplied via connector X3. The supply is based on two
channels in order to offer an option to separate between motor holding brakes and control electronics.

Safe operation!

A CAUTION

The voltage tolerances must be taken into account when connecting motors with stopping brake.

(depending on the motor

the connected
consumers (see

holding brake) ~
peripheral X06 and X14,
voltage (e.g. X24)
separate brake
supply)
US 24 VDC-15%+20%- '12A= 0.4A'
system supply |0.8 A
voltage 18A-25A=
1T.1A
40A=16A
GND GND

Max. 6mm?

Terminal |Connection Current con- |Wire cross-section |Tightening torque

point sumption of the terminal
points

Up 24 Ve 4109 Depending on

0.5 Nm to 0.6 Nm

Connection to the standard supply network 24 V. (X03)

The 24 VDC connection "X03" is used for supplying the control electronics and periphery with DC voltage.
The control electronics and the periphery can be supplied separately with two different voltage sources.

If one power supply unit is used for the 24 VDC power supply, the connections US and UP must be

bridged, in order to ensure that both the control electronics and the periphery are supplied.

Supply via one or two power supply units

DC AX 5000
L1 24V + ‘Up
L2
Ys| xo3

L3

(-) GND
PE

AC

8.7.6

L1

L1

DC
| 24\ +
L2 —]
L3 ——
PE — Up AX 5000
ac \()
Us
X03
DC GND
| 24V +
L2 —
L3 ——
PE—|
AC (-)

Safe system stop in the event of power failure

A power failure can lead to uncontrolled idling of the drive axes: linear axis or lifting axes would hit the limit
stop unbraked. The 24 V. supply of the AX5000 has two channels, so that separate power supplies can be
used for the control electronics and the brake control. This enables the supply voltage for the control
electronics to be buffered via the UPS of the Industrial PCs until all axes were stopped safely.
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8.8 Power supply (60 A - 170 A devices)

Caution - Risk of injury!

The electrical installation must be carried out by a qualified electrician. Before installing and commissioning
AX5000 servo drives please read the safety notes in the foreword of this documentation.

NOTICE

Destruction of the AX5000!

The connection sequence of the devices is not arbitrary. The total rated current of the device must
decrease from the power supply. The order "AX5112-AX5106-AX5201-AX5103" is correct; the order
"AX5201-AX5112-AX5203" is wrong.

8.8.1 X01: Connection to the supply network

AX5160 and AX5172

Figure Terminal point Connection Tightening torque
of the terminal
points

L1 Phase L1
——— L3 Phase L3 2.5Nmto 4.5 Nm
— PE Protective conductor

AX5190 and AX5191

Figure Terminal point Connection Tightening torque
of the terminal
points

L1 Phase L1

L2 Phase L2

L3 Phase L3 15 Nm to 20 Nm
PE Protective conductor

AX5192 and AX5193

Figure Terminal point Connection Tightening torque
of the terminal
points

L1 Phase L1

L2 Phase L2

. Phase L3 15 Nm to 20 Nm
PE Protective conductor

Connection to the standard supply network (X01)

The servo drives of the AX5000 series are equipped with a wide-range voltage input "X01" and can be
connected to voltage systems between three-phase 400 Vc_q, and three-phase 480 V¢ ,1gy-

d Connection to the standard supply network (TT/TN) with grounded center is described below.
1 Connections to other supply networks are not permitted.
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3'phase 400_10% = 480+10% VAC

u
AX
L2
= L3
E
8.8.2 Fuse protection

External protection for individual devices, CE-compliant

A CAUTION

Fire hazard through short circuit!

The recommended fuses are used for line protection. The servo drives are equipped with integrated self-
protection.

Fuse protection AX5160 AX5172 AX5190 AX5191 AX5192 AX5193
AC supply (max.)* 80 A 100 A 125 A 160 A 200 A 224 A
24\ supply (max.) 4 AT 10 AT

Braking resistor electronic

*) Application class "gG" mains fuses according to IEC60269 or "C" type automatic circuit breakers must be
used.

External protection for individual devices, UL-compliant

A CAUTION

Fire hazard through short circuit!

The recommended fuses are used for line protection. The servo drives are equipped with integrated self-
protection.

Fuse protection AX5160 AX5172 AX5190 AX5191 AX5192 AX5193
AC supply (max.)*

24 V supply (max.) 4 AT 10 AT

Braking resistor electronic

*) Application class "gG" mains fuses according to IEC60269 or "C" type automatic circuit breakers must be
used.
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8.8.3 X02: DC link

® DC link AX5000 (60 A -170 A devices)!

When creating a DC link group (only for 60 A - 170 A devices!), please be sure to observe the
chapter:
"Connection example - DC link group (60 A - 170 A devices)". [P 52]

A DANGER

Serious risk of injury through high electrical voltage!

Due to the DC link capacitors, the DC link terminal points

"DC+ and DC-" and "RB+ and RB-" may be subject to dangerous voltages exceeding 875 V., even after
the servo drive was disconnected from the supply network.

After disconnection, wait for 15 minutes (AX5160/AX5172), 30 minutes (AX5190/AX5191) or 45 minutes
(AX5192/AX5193) and measure the voltage at the DC link-terminal points DC+ and DC-. The device is safe
once the voltage has fallen below 50 V.

AX5160 - AX5172

Figure Terminal point Connection Tightening torque of
the terminal points
DC + DC link +
DC - DC link -
25Nmto4.5Nm
AX5190 — AX5191
Figure Terminal point Connection Tightening torque of
the terminal points
DC + DC link +
DC - DC link -
6 Nmto 8 Nm
Figure Terminal point Connection Tightening torque of
the terminal points
DC + DC link +
DC - DC link -

25 Nm to 30 Nm
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8.8.4 X03: 24 VDC supply

System and peripheral voltage for the servo drive is supplied via connector X3. The supply is based on two
channels in order to offer an option to separate between motor holding brakes and control electronics.

Electrical installation

A CAUTION
Safe operation!
The voltage tolerances must be taken into account when connecting motors with stopping brake.
Terminal |Connection Current consumption Wire cross-section
point
Up 24 Ve +10% (depending on the | D€PENING ON the connected |Max. 6mm?
motor holding brake) = consumers (see X06 and
peripheral voltage X14)
(e.g. separate brake
supply)

US 24 VDC-15% +20% = 60A - 72A = 3A
system supply 90A — 170A = 10A
voltage

GND GND

Connection to the standard supply network 24 V,. (X03)

The 24 VDC connection "X03" is used for supplying the control electronics and periphery with DC voltage.
The control electronics and the periphery can be supplied separately with two different voltage sources.

d If one power supply unit is used for the 24 VDC power supply, the connections US and UP must be
1 bridged, in order to ensure that both the control electronics and the periphery are supplied.

Supply via one or two power supply units

DC AX 5000 DC
L1 24V + Up L1 — | 24\ +
L2 IUJ L2 —
L3 X03 3
(-) GND
PE PE —— Up| AX5000
AC AC () y
L Ys X03
DC GND
L1 —| 24V +
12 —
L3 —
PE —
AC ()
8.8.5 Safe system stop in the event of power failure

A power failure can lead to uncontrolled idling of the drive axes: linear axis or lifting axes would hit the limit
stop unbraked. The 24 V. supply of the AX5000 has two channels, so that separate power supplies can be
used for the control electronics and the brake control. This enables the supply voltage for the control
electronics to be buffered via the UPS of the Industrial PCs until all axes were stopped safely.
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8.9 Leakage currents

When operating servo drives, operationally related leakage currents occur in various frequency ranges
(capacitive): In addition, it is possible for a smooth DC residual current (ohmic) to be produced after the
rectifier. These currents would prevent a residual current circuit breaker (RCCB or RCD) of the type A or AC
from tripping. In the event of a fault, therefore, it would be possible for dangerous voltages to be present on
the housing parts. For 3-phase applications the statutory regulations in different countries (please check
whether you