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B&R Motion Control » Servo Drives

Chapter 1 « B&R Motion Control

1. Servo Drives

1.1 ACOPOS

With the ACOPOS product line, B&R provides the basis for complete and uniform automation solutions. Branch specific
functions and intuitive tools allow for short development times and create more room for innovation.

1.1.1 Maximum Security

EMC was given special attention in order to guarantee proper operation in an industrial environment. Field tests have been
carried out under difficult conditions in addition to the tests defined in the standard. The results confirm the excellent values
measured by the testing laboratory and during operation. The filters required to meet the CE guidelines are also integrated
in the device. This simplifies installation considerably.

Figure 1: Maximum security

The embedded parameter chip on the motor is one factor used to guarantee maximum security. It contains all mechanical
and electronic data relevant to the functionality of the motor. Parameters no longer have to be set manually and start-up
times are substantially reduced. Secure operation also means that relevant data can be requested during service and the
cause of the problem can be determined.

B&R Motion Control Overview Catalog 7/2003 11
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1.1.2 Taking it to the Limit

Operational security is also improved by monitoring high temperature components (IGBT modules, brake resistor, motor
windings). Computer-based simulation allows component temperatures which cannot be measured directly to be
calculated. One example is the junction temperature. This is a decisive value for the maximum load of a semiconductor.
Using these models, a sufficiently precise value can be determined for each IGBT. Hot spots can be ruled out and the full
dynamic properties of the device can be used at low rpm values and when stalled. The brake resistor and motor windings
are monitored in the same way.

This form of monitoring allows better use of absolute limits on the drive and provides the user with the advantages of higher
performance at lower costs.

1.1.3 Individual I/O Configurations

The I/0 points needed to operate a servo axis are part of the standard equipment for ACOPOS drives. The user is provided
two trigger inputs for tasks requiring precise measurements or print mark control. Sensor and actuator configurations are
made using modular plug-in modules. This modular concept allows the optimum configuration to be selected to meet the
requirements of the application.

Figure 2: Individual I/O configurations
1.1.4 Configuring Instead of Programming

Long-term cooperation with our customers has provided us with fundamental knowledge in many positioning application
areas. This knowledge can be passed on to our customers in the form of clear and easy to use function blocks. Industry
specific functionality can be quickly and easily implemented in an application program.

1.1.5 Easy Service

All necessary data is placed in application memory on the controller so that service is limited to simply exchanging the
device. The program does not have to be changed. After the system is started again, the controller installs the operating
system that is used automatically (or when requested by the user). After this procedure is complete, the parameters are
sent to the servo drive again. Problems resulting from different software versions or parameters can be ruled out.
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1.1.6 Software and Hardware as a Unit

B&R integrates all relevant technologies in one tool - B&R Automation Studio™.

Adding a B&R ACOPOS servo drive is done in a Windows Look & Feel environment which becomes routine after using the
program a few times. Wizards and selection boxes ease configuration of servo axis parameters. The target system is shown
in a clear tree structure. Detailed information concerning the target system, with integrated hardware documentation
ranging from software to terminal assignments, reduces project development times considerably.

& B&R Automation Studio - [lala [Project]] B[]
[ FEile Edt View Inset Open Project Object Iools Window 2 =181 x|
DEH@ >R > XE | OLSE|S 6D DR
Model no. [siot (][ Software | Logbook | CaN1/0| TPU | Pemanent | Description |
e LALA Module Name [ Version [Transterto | Size (bytes] | Desciiptio] ]
-, 2003 BP =G U
FT) | 7CP474.801 0 S Cyclic #1-[10ms]
01 LE] axtstl V.00 UserROM 9160
9 02 T) ax_tst2 V.00 UserROM 9160
9 03 BHC] ax_tst3 V0.00 User ROM 9092
3 04 E{ ax_tstd V0,00 User ROM 9160
- 1 =@ System
-9 2 (@) acpiicfg V.47 UserROM 32968
Ho 81090001 Fla) sysconf V224 UsertROM 752
¥ 84C110601 1 Fla) svs_ib V1.36.2 UserROM 23684
&5 8aC120.601 2 ta) buttrap V1.36.2 User ROM 12164
B4 3 I ncglobal V017 User ROM 8020
r 4 &) gcloader v1.30 UserROM 5828
L BMSAILED30 M (&) acpl0par V0.47 User ROM 15500
o 8v1090.001 L acpiOman V0.47 UsertROM 66116
& 8AC110601 ! G Data modules
r% 84C120.601 2 F(a) parat V.00 UserROM 224
‘3‘:’= 8AC123601 i Lo paa2 v0.00 UserROM 224
L C Vo M 188
S BMSAILEO30 M || (2 parat V.00 UserROM 224
Hlo 8vi0:0.001 L& acpilsys V.47 UserROM 240512
8 8aC110601 1 =483 ACP10 - Real Asis
[ BAC120.601 2 F&) an V.00 UserROM 360
-; j [N H ax2 V.00 UserROM 360 -
- L@ o V.00 User RON 50
- BMSAILED2 M L) and V.00 UserROM 360
=, 81090001 =
4 | » —
Line 55 of 58 COM1  [OFFLINE

Figure 3: Software and hardware as a unit
1.1.7 Plain Text for Functions

NC Obijects that can be accessed by the application program are also stored on the CPU (like the application program).

Creating NC Objects (for axes, a CNC system or a cam profile) takes place using dialog boxes and special data module
editors. The individual hardware and software channels are assigned symbolic names. This eases use and increases
clarity. The initial parameters are set in a separate editor in plain text.
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1.1.8 Simple Function Test

The built-in NC test allows an axis to be used without a line of program code being written. As seen in the picture, several
editors are grouped together as a single window. All movements, ranging from point-to-point movements to gear functions,
can be carried out using an NC Action. The reaction of the axis can be seen online in the monitor window. If the trace
function is turned on, relevant data - from position to motor temperature - is recorded on the drive. The multiple curve display

in the trace window allows simple evaluation of the movement results.

& B&R Automation Studio - [ax4.waf]
& File Edit View Inset Open Project Test Object Tools Window 2

(8]
=18]x]

DR )Eeo = [ XEF L SEA @ 9|2

68|90 E B =i v v | O ([T00%. 100% ~

[ unit

. E-PE basis
/@; A ;
V' Trace enabled “h""

[ Action

Subject

Val -

[Units/s] =
| »

ncHOMING
ncCONTROL
ncREL_MOVE
ncSIMULATION
ncBASIS_MOVE
ncLIMITS
ncPOS_MOVE

ncSTART
neSWITCH_ON
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Figure 4: Simple function test

1.1.9 Control Trigger

The oscilloscope in the drive allows movements to be monitored in real time. Many trigger possibilities allow data required
for analysis to be easily obtained. The graphic display of diagnosis data supports the user when making fine adjustments
and when optimizing the movement. Measurement cursor and reference points allow ps precision.
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Figure 5: Control trigger
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1.1.10 Cam Profiles for Everyone

Modular technology plug-ins allow homogenous integration of high performance tools such as the Cam Editor.

The mouse is used to define fixed points, synchronous sections or interpolations. Effects of positioning behavior on speed,
acceleration and jolt for the slaves axes connected can be monitored directly.

& B&R Automation Studio - [cam_vor2.waf [Cam]] &) x]
File Edit View |nset Open Project Object Tools Window 2 =18] %]

[DEE@ e [ X&F L SE A v 2|2

Ix 2 \ %] 0 [100% 1002 ~|[ o677, oasii |

Cam Profile = ma

1.00f 5oz, o.570889
pos.  0-707021

s =1,

s si.

Second Derivavive = ma

i
W
i
| | -20.0]
N [ sma ssl. ssl [ e'sl N [ smal I ssll [ sma2 | ssl2 | Gradient [ =
1 0331050 0078433  1.47973 1861135 1 0000000 0.000000 0172037 0.000000 0
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Figure 6: Cam profiles for everyone
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1.1.11 Configurations

General Information

The ACOPOS servo drives can be used in various configurations depending on the network type (CAN, Powerlink) and the
requirements of the application.

The following ACOPQOS functions are possible with all ACOPOS configurations:

Point-to-point

Electronic gears

Electronic compensation gears

Cross cutter

Electronic cam profiles

* Flying saw
e Line shaft
e CNC
CAN
B&R SYSTEM 2003
All CPUs for B&R SYSTEMS
2003, 2005, 2010 and LS251
with CAN Bus
CAN Bus
B&R SYSTEM 2003
i t (max. 8 nodes)
/O nodes are £ g £ g
possible in the < < < <
network with l i
some limitations :
1 2 3 4 16
Figure 7: CAN configuration
16 B&R Motion Control Overview Catalog 7/2003



B&R Motion Control » Servo Drives

Powerlink

Recommended Topology

In the Powerlink network (seen from the manager), the tree structure should always come first followed then by the line
structure. Otherwise, the line structure delay affects the entire tree beneath it.

Information:

It should be noted that the longest path is allowed a maximum of 10 hubs by the manager.

Further Literature

Unless otherwise stated, the recommendations in the following documents apply:

e "Industrial Ethernet Planning and Installation Guide", Draft 2.0, IAONA (www.iaona-eu.com)
e "Guide to Understanding and Obtaining High Quality Generic Cabling", 3P Third Party Testing (www.3ptest.dk)

Configuration 1

B&R SYSTEM 2005
B&R SYSTEM 2005 with HUB
CP260/CP360/IF260
(Powerlink modules
IF686/IF786/IF787)
B&R SYSTEM LS251

(Powerlink module LS187)

0...Master Powerlink

HUB

ACOFOS 1022

ACOFOS 1022

Max. 253 nodes

ACOPOS 1022
&

® ACOFOS 1022
o S——
A=
ACOFOS 1022
ve——

B&R SYSTEM 2003
1/0 nodes in
network

Figure 8: Powerlink configuration 1 - star topology
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Configuration 2

0...Manager |

B&R SYSTEM 2005 HUB
B&R SYSTEM 2005 with
CP260/CP360/IF260
(Powerlink Module
IF686/IF786/IF787) .
1/0 nodes in
network

B&R SYSTEM L8251

(Powerlink Module LS187) B&R SYSTEM 2003

Powerlink

ACOFOS 1022

ACOFOS 1022
A=

Not
permissible

ACOPOS 1022
R —
=

ACOPOS 1022
—A_

ACOFOS 1022
S —

=3

Max. 253 nodes

ACOFOS 1022

ACOFOS 1022
_A=

ACOFOS 1022
S———

ACOPOS 1022
o
A=
A=

ACOFOS 1022
 S—

A=

The functionality is the same as in

expenditure.

Figure 9: Powerlink configuration 2 - line topology
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2. Servo Motors

2.1 Three-phase Synchronous Motors 8MS

B&R three-phase synchronous motors 8MS have been specially developed for use in high-performance applications. They
are now being used to produce consumer goods and products in the plastic, packaging, metal, food and beverage industries
and then pallet them with material handling systems.

Complete solutions from one source, this requires the right components and also the right configuration for the application
environment. The large selection of available three-phase synchronous motors makes it possible to easily meet conditions
such as reducing the variety of parts, guaranteeing ease of service and maintaining minimum requirements on space.

Figure 10: Three-phase synchronous motors 8MS

An optimally configured drive rounds off a successful construction. To meet this goal, specialists are available in B&R
subsidiaries all over the world who are eager to share their know-how in the area of mechatronics.

B&R automation components, the economical combination of mechanics, electronics, technology and innovation.
2.1.1 Feedback Systems Specified to Meet your Needs

The three-phase synchronous motors 8MS are available with different encoder systems. As standard, they are equipped
with Heidenhain encoders. Depending on the application, the customer can select between normal and high-resolution
encoders. Both types are also available as multi-turn encoders. They allow operation without requiring homing procedures
or additional measurement systems on the work piece. The absolute encoder functions without a battery and is therefore
absolutely maintenance-free.

The three-phase synchronous motor are also available with resolvers for machines with lower precision and speed
requirements.
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2.1.2 Embedded Parameter Chip

All relevant mechanical and electrical information and data is stored in the encoder used for the three-phase synchronous
motors 8MS. That means the user doesn't have to make settings on the servo drive in the field. As soon as the encoder is
connected to the servo drive and the power is applied to the electronics, the motor is automatically identified. The motor
sends the nominal and limit values to the servo drive. Then the drive automatically determines the current limits and current
control parameters required for secure operation of the motor. The user only has to optimize the speed and position
controller. The integrated start-up environment in B&R Automation Studio™ provides assistance.

& par Automs tudio - [acp10] - [acp10 [Projektl] =

S Datei Bearbeiten Ansicht Einfigen (ffnen  Projekt Objekt Extras Fenster 2 ==\ =\
s y—N=y- J ([ = [[3X 5 o S LA | 5o 5o | R |

[ Bestelinr.

[y ACP10
i 2005

3CP360.60-2
Lgt, 31F772.9

Driicken Sie F1. um Hilfe sufzurufen |COM1  |OFFUNE

Figure 11: Start-up with B&R Automation Studio™

In addition to start-up assistance, routine service work is also made easier and motors can be exchanged without having
to take extra time to set parameters.

2.1.3 Smooth Surface

The special construction of the surface of the three-phase synchronous motors 8MS allow them to be used in applications
for the food and beverage branch. Depressions where liquid could collect were consciously avoided.

2.1.4 Connection Technology

The uniform connection technology, the prefabricated cables and the embedded parameter chip described above allow
plug and play operation of the power transmission system.

2.1.5 Custom Configurations

B&R has already developed successful projects where a custom drive configuration was required. An example is direct
attachment of a drive belt disk to the motor shaft. Using bearings that withstand the high radial forces required by the
construction allows the motor and belt drive to be easily installed. High-alloy steel is used to keep the shaft diameter small
for trouble free mounting of small belt disks (in spite of enormous loads).

An enthusiastic customer hit the nail on the head: "We are killing two birds with one stone by using this solution. Easier
construction, smaller installation dimensions, exemplary friendly service and all that with lower costs!".
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1. ACOPOS

1.1 General Description

Controlling your power transmission system with B&R ACOPOS servo drives allows you to fully use the advantages of an
optimized system architecture. Applications that require additional positioning tasks such as torque limitation or torque
control can be created quickly and elegantly.

The flexible system concept for B&R servo drives is achieved using matched hardware and software components. You can
select the optimal system configuration for your application and increase your competitiveness.

e Perfect integration in the B&R 2000 product family

¢ Object-oriented axis programming minimizes development time and increases reusability

* Integrated technology functions for branch specific tasks

¢ Operation of synchronous and asynchronous motors possible

e Current controller scan time up to 50 ps

¢ Reduced commissioning and service times using "embedded motor parameter chip"

¢ CAN and Powerlink network connection

¢ Input voltage range from 400 - 480 VAC (10 %) for use worldwide

* Connection possibilities for all standard encoder systems

e 2 free slots for optional technology modules

e Electronic secure restart inhibit integrated

The ACOPOS servo drive series covers a current range from 2.2 - 128 A and a power range from 1 - 64 kW with 7 devices
in 3 groups. The devices in a group are designed using the same basic concept.

Group 8V1022.00-2 8V1180.00-2 8V1640.00-2
8V1045.00-2 8V1320.00-2 8V128M.00-2
8V1090.00-2

Power Connections Plug connection Plug connection Fixed

Integrated Line Filter Yes Yes .

Mains Failure Monitoring Yes Yes Yes

DC Bus Connection Yes Yes Yes

24 VDC Supply External External or using integrated External or using integrated

DC bus power supply DC bus power supply

24 VDC Output No 24V /05A 24V /05A

Integrated Brake Chopper Yes Yes Yes

Internal Braking Resistor Yes Yes Yesd

Connection of External Braking Resistor No Yes Yes

Possible

Monitored Output for Motor Holding Brake Yes Yes Yes

Monitored Input for Motor Temperature Yes Yes Yes

Sensor

1) Integrated line filter in preparation.

Table 1: General description of the ACOPOS servo drive series

2) External DC bus power supply 0PS320.1 (24V / 20A) can be used.
3) The braking resistor integrated in the ACOPOS servo drives 1640 and 128M is dimensioned so that it is possible to brake to a stop (in a typical drive situation).
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ACOPOS servo drives are suitable for both synchronous and asynchronous servo motors and have built-in line filters to
meet the limit values for CISPR11, Group 2, Class A.

The ACOPOS servo drives also provide a modular fieldbus interface in addition to connection possibilities for all standard
encoder systems.

1.1.1 Secure Restart Inhibit

ACOPQOS servo drives have a built-in secure restart inhibit to guarantee that the device is stopped securely and to prevent
it from restarting unexpectedly. It is designed to correspond to safety category 3 according to EN 954-1. )

In addition to preventing the device from restarting unexpectedly according to EN 1037, this safety function also meets the
requirements of IEC 60204-1 regarding the stop function for categories 0 and 1. Both stop functions require the supply to
the machine drives to be switched off (immediately for category 0 and after stopping for category 1).

The restart inhibit interrupts the supply to the motor by preventing the pulses to the IGBTSs. In this way, a rotating field can
no longer be creating in synchronous and asynchronous motors controlled by the ACOPQOS servo drives. This fulfills the
requirements of EN 1037 regarding preventing the device from starting unexpectedly and IEC 60204-1 regarding the stop
function for categories 0 and 1.

1.1.2 24 VDC Supply during Power Failures

In order to be able to provide the stop function for category 1 according to IEC 60204-1 during a power failure, the 24 VDC
supply voltage for the servo drives as well as encoders, sensors and the safety circuit must remain active during the entire
stopping procedure.

The ACOPOS servo drives recognize a power failure and can immediately initiate active braking of the motor. The brake
energy that occurs when braking is returned to the DC bus and the DC bus power supply can use it to create the 24 VDC
supply voltage 2) . An external DC bus power supply must be used for ACOPOS servo drives 8V1022 to 8V1090. A DC bus
power supply is integrated in ACOPOS servo drives 8V1180 to 8V128M.

The ACOPOS servo drives with an integrated DC bus power supply provide the 24 VDC supply for the servo drive and also
a 24 VDC output to supply encoders, sensors and the safety circuit. In may cases, it is not necessary to use an
uninterruptible power supply (UPS) which is otherwise needed.

1.2 Order Data

Model Number Short Description

8V1022.00-2 Servo drive 3 x 400-480V 2.2A 1kW, line filter, braking resistor and electronic secure restart inhibit integrated

8V1045.00-2 Servo drive 3 x 400-480V 4.4A 2kW, line filter, braking resistor and electronic secure restart inhibit integrated

8V1090.00-2 Servo drive 3 x 400-480V 8.8A 4kW, line filter, braking resistor and electronic secure restart inhibit integrated

8V1180.00-2 Servo drive 3 x 400-480V 18A 9kW, line filter, braking resistor, DC bus power supply and electronic secure restart inhibit integrated
8V1320.00-2 Servo drive 3 x 400-480V 32A 16kW, line filter, braking resistor, DC bus power supply and electronic secure restart inhibit integrated
8V1640.00-2 Servo drive 3 x 400-480V 64A 32kW, line filter, braking resistor, DC bus power supply and electronic secure restart inhibit integrated‘)
8V128M.00-2 Servo drive 3 x 400-480V 128A 64kW, line filter, braking resistor, DC bus power supply and electronic secure restart inhibit integrated”

Table 2: Order data for ACOPOS servo drives

1) Integrated line filter in preparation.

1) TOV: Sample test for secure restart inhibit according to EN 954-1 category 3 is in preparation.
2) WARNING: In some applications, there is not enough brake energy provided to guarantee that the 24 VDC supply voltage remains active until the system is stopped.
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1.3 ACOPOS 1022, 1045 and 1090

1.3.1 Order Data

Servo Drives e ACOPOS

Model Number Short Description Image
Servo Drives
8V1022.00-2 Servo drive 3 x 400-480V 2.2A 1kW, line filter, braking resistor and
electronic secure restart inhibit integrated
8V1045.00-2 Servo drive 3 x 400-480V 4.4A 2kW, line filter, braking resistor and
electronic secure restart inhibit integrated
8V1090.00-2 Servo drive 3 x 400-480V 8.8A 4kW, line filter, braking resistor and
electronic secure restart inhibit integrated -
Q
Accessories =
52
8AC110.60-2 ACOPOS plug-in module, CAN interface N
8AC112.60-1 ACOPOS plug-in module, ETHERNET Powerlink interface §
8AC120.60-1 ACOPOS plug-in module, EnDat encoder interface
8AC122.60-2 ACOPOS plug-in module, resolver interface
8AC123.60-1 ACOPOS plug-in module, incremental encoder and SSI absolute encoder >
interface
8AC130.60-1 ACOPOS plug-in module, 8 digital I/O configurable in pairs as 24V input or —
as output 400/100mA, 2 digital outputs 2A, Order TB712 terminal block
separately
8AC131.60-1 ACOPOS plug-in module, 2 analog inputs +10V, 2 digital /O points which
can be configured as a 24V input or 45mA output, Order TB712 terminal
block separately
0PS320.1 24 VDC power supply, 3-phase, 20 A, input 400..500 VAC (3 phases), wide
range, DIN rail mounting

1.3.2 Technical Data

Table 3: Order data for ACOPOS 1022, 1045 and 1090

Product ID 8V1022.00-2 8V1045.00-2 8V1090.00-2
General Information
C-UL-US Listed Yes
Power Mains Connection
Mains Input Voltage 3 x 400 VAC to 480 VAC +10 %

Power filter according to IEC 61800-3-A11 second environment

(Limits from CISPR11, Group 2, Class A)

Frequency 50/60Hz +4 %
Rated Power Max. 3 kVA Max. 5 kVA Max. 10 kVA
Starting Current at 400 VAC 4A 7A 7A
Switch-on Interval >10s

Brake Resistor

Power Loss at Max. Device Power without

Approx. 120 W

Approx. 180 W

Approx. 200 W

24 VDC Supply

Input Voltage ") 24 VDC +25 %/ -20 %

Input Capacitance 8200 pF

Current Requirements 2 Max. 2.5 A + current for motor holding brake

Motor Connection

Maximum Switching Frequency 20 kHz 20 kHz 10 kHz
Continuous Current at 400 VAC 2.2 Aggt 4.4 Ay 8.8 Ayt
Continuous Current at 480 VAC 1.7 Aggt 3.3 Ag 6.6 Agit
Maximum Pulse Current 14 Agy 24 Ay 24 A
Maximum Motor Line Length 25m

Protective Measures

Short circuit and ground fault protection

Motor Holding Brake Connection

Maximum Output Current

1A

Protective Measures

Short circuit and ground fault protection

Table 4: Technical data for ACOPOS 1022, 1045 and 1090
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Product ID 8V1022.00-2 8V1045.00-2 8V1090.00-2
Braking Resistor
Peak Power Output 3.5 kW 7 kW 7kW
Continuous Power Output 130 W 200W 200W
Operational Conditions
Environmental Temp. during Operation 0to +40°C
Relative Humidity during Operation 5 t0 95 %, non-condensing
Reduction of the Continuous Current at 10 % per 1000 m
Installation Altitudes over 500 m above Sea
Level
Maximum Installation Altitude 2000 m 3
Degree of Pollution acc. to I[EC 60664-1 2 (non-conductive material)
Over-voltage Category according to I
IEC 60364-4-443:1999
Protection according to I[EC 60529 IP20
Storage and Transport Conditions
Storage Temperature -25to +55 °C
Relative Humidity during Storage 510 95 %, non-condensing
Transport Temperature 2510 +70 °C
Relative Humidity during Transport 95 % at +40 °C
Mechanical Characteristics
Dimensions
Width 70.5mm
Height 375 mm
Depth 235.5mm
Weight 40kg 41kg | 44kg

Table 4: Technical data for ACOPOS 1022, 1045 and 1090 (cont.)

1) When using motor holding brakes, the valid input voltage range is reduced. The input voltage range should be selected so that the proper supply voltage for the brake can be

maintained (also see section "Technical Data for the Standard Holding Brake", on page 97).
2) The current requirements depend on the configuration of the ACOPOS servo drive.
3) Additional requirements are to be arranged with B&R.
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1.4 ACOPOS 1180, 1320

1.4.1 Order Data

Servo Drives e ACOPOS

Model Number Short Description Image
Servo Drives
8V1180.00-2 Servo drive 3 x 400-480V 18A 9kW, line filter, braking resistor, DC bus
power supply and electronic secure restart inhibit integrated
8V1320.00-2 Servo drive 3 x 400-480V 32A 16kW, line filter, braking resistor, DC bus
power supply and electronic secure restart inhibit integrated
Accessories
8AC110.60-2 ACOPOS plug-in module, CAN interface S
8AC112.60-1 ACOPOS plug-in module, ETHERNET Powerlink interface =
)
8AC120.60-1 ACOPOS plug-in module, EnDat encoder interface =
S
8AC122.60-2 ACOPOS plug-in module, resolver interface §
8AC123.60-1 ACOPOS plug-in module, incremental encoder and SSI absolute encoder
interface
8AC130.60-1 ACOPOS plug-in module, 8 digital I/O configurable in pairs as 24V input or
as output 400/100mA, 2 digital outputs 2A, Order TB712 terminal block
separately
8AC131.60-1 ACOPOS plug-in module, 2 analog inputs +10V, 2 digital /O points which
can be configured as a 24V input or 45mA output, Order TB712 terminal
block separately
0PS320.1 24 VDC power supply, 3-phase, 20 A, input 400..500 VAC (3 phases), wide
range, DIN rail mounting

Table 5: Order data for ACOPOS 1180, 1320

1.4.2 Technical Data

Product ID 8V1180.00-2

8V1320.00-2

General Information

C-UL-US Listed

Yes

Power Mains Connection

Mains Input Voltage

3x 400 VAC to 480 VAC +10 %
Power filter according to IEC 61800-3-A11 second environment
(Limits from CISPR11, Group 2, Class A)

Frequency 50/60Hz +4 %

Rated Power Max. 17 kVA Max. 30 kVA
Starting Current at 400 VAC 13A

Switch-on Interval >10s

Power Loss at Max. Device Power without
Brake Resistor

Approx. 500 W

Approx. 800 W

24 VDC Supply
Input Voltage 24 VDC +25 %/ -20 %
Input Capacitance 40000 pF

Current Requirements N
Mains Input Voltage Applied
Mains Input Voltage not Applied

2)

Max. 2.8 A + current for the motor holding brake + current on the 24 VDC output

Motor Connection

Maximum Switching Frequency 10 kHz

Continuous Current at 400 VAC 19 A 34 Agy
Continuous Current at 480 VAC 14 Aggt 25 Agt
Maximum Pulse Current 50 Agi 80 Agit
Maximum Motor Line Length 25m

Protective Measures

Short circuit and ground fault protection

Table 6: Technical data for ACOPOS 1180, 1320

B&R Motion Control Overview Catalog 7/2003

25

Chapter 2
Servo Drives



Servo Drives e ACOPOS

Product ID 8V1180.00-2 8V1320.00-2
Motor Holding Brake Connection
Maximum Output Current 1.5A
Protective Measures Short circuit and ground fault protection
Braking Resistor |
Peak Power Int. / Ext. 14/ 40 kW
Continuous Power Int. / Ext. 0.4/8kW
Operational Conditions |
Environmental Temp. during Operation 0to +40°C
Relative Humidity during Operation 5 t0 95 %, non-condensing
Reduction of the Continuous Current at 10 % per 1000 m
Installation Altitudes over 500 m above Sea
Level
Maximum Installation Altitude 2000 m 3
Degree of Pollution acc. to [EC 60664-1 2 (non-conductive material)
Over-voltage Category according to I
IEC 60364-4-443:1999
Protection according to I[EC 60529 IP20
Storage and Transport Conditions
Storage Temperature -25t0 +55 °C
Relative Humidity during Storage 5 t0 95 %, non-condensing
Transport Temperature -25t0 +70 °C
Relative Humidity during Transport 95 % at +40 °C
Mechanical Characteristics
Dimensions
Width 200 mm
Height 375 mm
Depth 234 mm
Weight 10.1kg | 10.6 kg

Table 6: Technical data for ACOPOS 1180, 1320 (cont.)

1) The current requirements depend on the configuration of the ACOPOS servo drive.

2) The 24 VDC supply voltage for the ACOPOS servo drive is created by the integrated DC bus power supply, which reduces the 24 VDC current requirements (lo4ypc) t0 0.

Mains Input Voltage: 3 x 400 VAC to 480 VAC £ 10 %.
3) Additional requirements are to be arranged with B&R.
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1.5 ACOPOS 1640, 128M

1.5.1 Order Data

Servo Drives e ACOPOS

Model Number Short Description Image
Servo Drives
8V1640.00-2 Servo drive 3 x 400-480V 64A 32kW, line filter, braking resistor, DC bus ;
power supply and electronic secure restart inhibit integrated ")
8V128M.00-2 Servo drive 3 x 400-480V 128A 64kW, line filter, braking resistor, DC bus
power supply and electronic secure restart inhibit integrated
: S
Accessories =
8AC110.60-2 ACOPOS plug-in module, CAN interface ;
S
8AC112.60-1 ACOPOS plug-in module, ETHERNET Powerlink interface 5
=]
8AC120.60-1 ACOPOS plug-in module, EnDat encoder interface ~
8AC122.60-2 ACOPOS plug-in module, resolver interface
8AC123.60-1 ACOPOS plug-in module, incremental encoder and SSI absolute encoder !
interface <
<
8AC130.60-1 ACOPOS plug-in module, 8 digital I/O configurable in pairs as 24V input or
as output 400/100mA, 2 digital outputs 2A, Order TB712 terminal block Rl
separately
8AC131.60-1 ACOPOS plug-in module, 2 analog inputs +10V, 2 digital /O points which
can be configured as a 24V input or 45mA output, Order TB712 terminal
block separately
0PS320.1 24 VDC power supply, 3-phase, 20 A, input 400..500 VAC (3 phases), wide
range, DIN rail mounting

Table 7: Order data for ACOPOS 1640, 128M

1) Integrated line filter in preparation.

1.5.2 Technical Data

Product ID 8V1640.00-2

8V128M.00-2

General Information

C-UL-US Listed

Yes

Power Mains Connection

Mains Input Voltage

3 x 400 VAC to 480 VAC +10 %
Power filter according to IEC 61800-3-A11 second environment
(Limits from CISPR11, Group 2, Class A) )

Frequency 50/60Hz +4 %

Rated Power Max. 54 kVA Max. 98 kVA
Starting Current at 400 VAC 26A

Switch-on Interval >10s

Power Loss at Max. Device Power without
Brake Resistor

Approx. 1600 W

Approx. 3200 W

24 VDC Supply
Input Voltage 24 VDC +25 %/ -20 %
Input Capacitance 32800 pF

Current requirements at 24 VDC 2
Mains Input Voltage Applied
Mains Input Voltage not Applied

)

Max. 6 A + 1.4 * (current for the motor holding brake + current on the 24 VDC output)

Motor Connection

Maximum Switching Frequency 10 kHz 5 kHz
Continuous Current at 400 VAC 64 Ayt 128 Agit
Continuous Current at 480 VAC 48 Ag 96 Agt
Maximum Pulse Current 200 A 300 At

Maximum Motor Line Length

25m

Protective Measures

Short circuit and ground fault protection

Table 8: Technical data for ACOPOS 1640, 128M
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Product ID

8V1640.00-2

8V128M.00-2

Motor Holding Brake Connection

Maximum Output Current

3A

Protective Measures

Short circuit and ground fault protection

Braking Resistor

Peak Power Int. / Ext.

71250 kW

8.5/250 kW

Continuous Power Int. / Ext.

0.2/24 kW

0.24 /24 kW

Operational Conditions

Environmental Temp. during Operation

0to+40 °C

Relative Humidity during Operation

5 to 95 %, non-condensing

Reduction of the Continuous Current at
Installation Altitudes over 500 m above Sea
Level

10 % per 1000 m

Maximum Installation Altitude

2000 m 4

Degree of Pollution acc. to I[EC 60664-1

2 (non-conductive material)

Over-voltage Category according to
IEC 60364-4-443:1999

Protection according to I[EC 60529

1P20

Storage and Transport Conditions

Storage Temperature

-25to +55 °C

Relative Humidity during Storage

510 95 %, non-condensing

Transport Temperature

-25t0 +70 °C

Relative Humidity during Transport

95 % at +40 °C

Mechanical Characteristics

Dimensions
Width
Height
Depth

276 mm
460 mm
295 mm

402 mm
460 mm
295 mm

Weight

24.1kg

33.8 kg

Table 8: Technical data for ACOPOS 1640, 128M (cont.)

1) Integrated line filter in preparation.

2) The current requirements depend on the configuration of the ACOPOS servo drive.

3) The 24 VDC supply voltage for the ACOPOS servo drive is created by the integrated DC bus power supply, which reduces the 24 VDC current requirements (lo4ypg) to 0. Mains

Input Voltage: 3 x 400 VAC to 480 VAC + 10 %.
4) Additional requirements are to be arranged with B&R.
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1.6 ACOPOS Plug-in Modules

1.6.1 General Information

The ACOPQOS drives are equipped with four plug-in module slots. You can select the plug-in modules required for your

application and insert them into the ACOPQOS servo drive.

1.6.2 Order Data

Model Number Short Description

8AC110.60-2 ACOPOS plug-in module, CAN interface

8AC112.60-1 ACOPOS plug-in module, ETHERNET Powerlink interface

8AC120.60-1 ACOPOS plug-in module, EnDat encoder interface

8AC122.60-2 ACOPOS plug-in module, resolver interface

8AC123.60-1 ACOPOS plug-in module, incremental encoder and SSI absolute encoder interface

8AC130.60-1 ACOPOS plug-in module, 8 digital I/O configurable in pairs as 24V input or as output 400/100mA, 2 digital outputs 2A, Order TB712 terminal block separately

8AC131.60-1 ACOPOSI plug-in module, 2 analog inputs +10V, 2 digital I/O points which can be configured as a 24V input or 46mA output, Order TB712 terminal block
separately

Table 9: Order data for plug-in modules
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1.6.3 AC110 - CAN Interface

General Description

The AC110 plug-in module can be used in an ACOPOS slot. The module is equipped with a CAN interface. This fieldbus
interface is used for communication and setting parameters on the ACOPOS servo drive for standard applications.

Order Data

Model Number Short Description Image
Plug-in Module

8AC110.60-2 ACOPOS plug-in module, CAN interface
Accessories

7AC911.9 Bus connector, CAN

0AC912.9 Bus adapter, CAN, 1 CAN interface !

0AC913.92 Bus adapter, CAN, 2 CAN interfaces, including 30 cm connection cable c“.".f*‘»_ |

S

i

D
s
£

<

$Co
L
P59

o

Technical Data

Table 10: Order data for AC110

Product ID 8AC110.60-2
General Information

C-UL-US Listed Yes
Module Type ACOPOS plug-in module
Slot Slot 1
Power Consumption Max. 0.7 W
CAN Interface

Connection, Module Side 9 pin DSUB plug
Indication RXD/TXD LEDs
Electrical Isolation Yes

CAN - ACOPOS

Maximum Distance 60m
Baud Rate 500 kBit/s
Network Capable Yes

Bus Termination Resistor

Externally wired

Operational Conditions

Environmental Temp. during Operation

0to +50 °C

Relative Humidity during Operation

5 to 95 %, non-condensing

Storage and Transport Conditions

Storage Temperature

-25t0 +55 °C

Relative Humidity during Storage

510 95 %, non-condensing

Transport Temperature

-25t0 +70 °C

Relative Humidity during Transport

95 % at +40 °C

Table 11: Technical Data AC110
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1.6.4 AC112 - ETHERNET Powerlink Interface
General Description

The AC112 plug-in module can be used in an ACOPOS slot. The module is equipped with an ETHERNET Powerlink
interface. This fieldbus interface is used for communication and setting parameters on the ACOPOS servo drive for complex
and time critical applications.

The plug-in module is set up as a 2x hub. This makes it easy to establish a device to device connection (line topology).

Order Data
Model Number Short Description Image
Plug-in Module
8AC112.60-1 ACOPOS plug-in module, ETHERNET Powerlink interface

AC 112

STATUS

) D

Technical Data

Table 12: Order data for AC112

Product ID 8AC112.60-1
General Information
C-UL-US Listed Yes
Module Type ACOPOS plug-in module
Slot Slot 1
Power Consumption Max. 2.5 W
Powerlink Interface
Connection, Module Side 2 x RJ45 socket
Indication Status LEDs
Electrical Isolation Yes
ETHERNET - ACOPOS
Maximum Distance per Segment 100m "
Baud Rate 100 Mbit/s
Network Capable Yes
Hub, 2x Yes
Maximum Number of Hub Levels 10; see section 1.1.11 "Configurations", on page 16
Cabling Topology Star or tree with level 2 hubs
Possible Station Operating Modes Synchronous to Powerlink cycle
Watchdog Function
Hardware Yes (via ACOPOS servo drive)
Software Yes (via ACOPOS servo drive)

Table 13: Technical data for AC112
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Product ID 8AC112.60-1
Operational Conditions

Environmental Temp. during Operation 0to +50 °C
Relative Humidity during Operation 5 to 95 %, non-condensing

Storage and Transport Conditions

Storage Temperature -25t0 +55 °C
Relative Humidity during Storage 5 to 95 %, non-condensing
Transport Temperature -25t0 +70 °C
Relative Humidity during Transport 95 % at +40 °C

Table 13: Technical data for AC112 (cont.)

1) With a cycle time of 400 ps and 10 ACOPOS servo drives, the maximum total cable length is 200 m.
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1.6.5 AC120 - EnDat Encoder Interface
General Description

The AC120 plug-in module can be used in an ACOPQOS slot. The module has an EnDat encoder interface, but can also be
used to evaluate simple incremental encoders with sine formed output signal .

This module can be used to evaluate encoders which are built into B&R servo motors and also encoders for external axes
(encoders that evaluate any machine movement). The input signals are monitored. In this way, broken connections,
shorted lines and encoder supply failure can be recognized.

EnDat Encoder:

EnDat is a standard developed by Johannes Heidenhain GmbH (www.heidenhain.de), incorporating the advantages of
absolute and incremental position measurement and also offers a read/write parameter memory in the encoder. With
absolute position measurement (absolute position is read in serially), the homing procedure is usually not required. When
necessary, a multi-turn encoder (4096 revolutions) should be installed. To save costs, a single-turn encoder and a
reference switch can also be used. In this case, a homing procedure must be carried out.

The incremental process allows the short delay times necessary for position measurement on drives with exceptional
dynamic properties. With the sinusoidal incremental signal and the fine resolution in the EnDat module, a very high
positioning resolution is achieved in spite of the moderate signal frequencies used.

The parameter memory in the EnDat encoder is used by B&R to store motor data (among other things). In this way, the
ACOPOQOS servo drives are always automatically provided the correct motor parameters and limit values. This is referred to
as the "embedded parameter chip".

During start-up, the module is automatically identified, configured and its parameters set by the ACOPOS servo drive
operating system.

Incremental encoder with sine formed output signal:

When using the AC120 plug-in module to evaluate simple incremental encoders with sine formed output signal, only the
incremental transfer channel is now used. The "embedded parameter chip" it not available in this case because this encoder
does not have parameter memory. The absolute position is also not available immediately after switching the device on. In
this situation, a homing procedure normally has to be carried out. The module is equipped with a reference pulse input for
this purpose.

Order Data
Model Number Short Description Image
Plug-in Module
8AC120.60-1 ACOPOS plug-in module, EnDat encoder interface
Accessories
8CE005.12-1 EnDat cable, length 5m, 10 x 0.14mm?2 + 2 x 0.5mm?, EnDat connector 17-

pin Intercontec socket, servo connector 15-pin DSUB plug, can be used in
cable drag chains, UL/CSA listed

8CE007.12-1 EnDat cable, length 7m, 10 x 0.14mm?2 + 2 x 0.5mm?, EnDat connector 17-
pin Intercontec socket, servo connector 15-pin DSUB plug, can be used in
cable drag chains, UL/CSA listed

8CE010.12-1 EnDat cable, length 10m, 10 x 0.14mm?2 + 2 x 0.5mm?, EnDat connector 17-
pin Intercontec socket, servo connector 15-pin DSUB plug, can be used in
cable drag chains, UL/CSA listed

8CE015.12-1 EnDat cable, length 15m, 10 x 0.14mm? + 2 x 0.5mm?, EnDat connector 17-
pin Intercontec socket, servo connector 15-pin DSUB plug, can be used in
cable drag chains, UL/CSA listed

8CE020.12-1 EnDat cable, length 20m, 10 x 0.14mm? + 2 x 0.5mm?, EnDat connector 17-
pin Intercontec socket, servo connector 15-pin DSUB plug, can be used in
cable drag chains, UL/CSA listed

8CE025.12-1 EnDat cable, length 25m, 10 x 0.14mm? + 2 x 0.5mm?, EnDat connector 17-
pin Intercontec socket, servo connector 15-pin DSUB plug, can be used in
cable drag chains, UL/CSA listed

Table 14: Order data for AC120

1) Starting with revision FO.
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Technical Data

Product ID 8AC120.60-1
General Information
C-UL-US Listed Yes

Module Type ACOPOS plug-in module
Slot V) Slots 2, 3and 4
Power Consumption

EO ... EnDat single-turn, 512 lines Max. 1.8 W

E1 ... EnDat multi-turn, 512 lines Max. 2.5 W

E2 ... EnDat single-turn, 32 lines (inductive) Max. 2.2 W

E3 ... EnDat multi-turn, 32 lines (inductive) Max. 1.9 W

E4 ... EnDat single-turn, 512 lines Max. 1.7 W

E5 ... EnDat multi-turn, 512 lines Max.2.2 W
Encoder Input 2
Connection, Module Side 15 pin DSUB socket
Indication UP/DN LEDs
Electrical Isolation No
Encoder - ACOPOS
Encoder Monitoring Yes
Encoder Supply

Output Voltage Typ.5V

Load 200 mA

Sense Lines 2, compensation of max. 2x 0.7 V

Sine-Cosine Inputs
Signal Transfer
Differential Voltage
Common Mode Voltage
Terminating Resistance
Signal Frequency
Resolution %
Precision ¥

Differential Signal, Symmetric
0.5...1.25 Vgg
Max. +7 V
1200
DC ... 400 kHz
16384 * number of encoder lines

Reference Input
Signal Transfer

Differential signal, symmetric

Differential Voltage for High >+0.2V
Differential Voltage for Low <-02V
Common Mode Voltage Max. 7 V
Terminating Resistance 120 Q

Serial Interface Synchronous
Signal Transfer RS485
Baud Rate 625 kBaud

Operational Conditions

Environmental Temp. during Operation 0to +50 °C

Relative Humidity during Operation

5 t0 95 %, non-condensing

Storage and Transport Conditions

Storage Temperature

-25t0 +55 °C

Relative Humidity during Storage

510 95 %, non-condensing

Transport Temperature

-2510 +70 °C

Relative Humidity during Transport

95 % at +40 °C

Table 15: Technical data for AC120

1) The AC120 is an encoder module. Several encoder modules can also be inserted. In this case, the encoder module in the slot with the lowest number is automatically used for

motor feedback.

2) The EnDat encoder must be wired using a cable with a single shield.

3) Noise on the encoder signal reduces the resolution that can be used by approx. 4 bits (factor of 16).

4) The precision is actually limited by the encoder.
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1.6.6 AC122 - Resolver Interface

General Description

The AC122 plug-in module can be used in an ACOPOS slot. The module is equipped with a resolver interface.

The plug-in module handles the output from resolvers which are built into B&R servo motors or used as an encoder for
external axes. This resolver delivers the absolute position over one revolution. Normally, the movement path is longer than

Servo Drives * ACOPOS Plug-in Modules

one revolution. In this case, a reference switch must be used and a homing procedure carried out.

The encoder input signals are monitored. In this way, broken connections, shorted lines and encoder supply failure

(reference signal) can be recognized.

During start-up, the AC122 module is automatically identified by the ACOPOS operating system. Making automatic
adjustments to the motor (resolution parameter) and reading the motor parameters and limit values is not possible because
the resolver does not have parameter memory like the EnDat encoder.

If the precision, resolution, bandwidth or ease of setting parameters is not sufficient with the resolver, the EnDat system

should be used (see section 1.6.5 "AC120 - EnDat Encoder Interface", on page 33).

Order Data

Model Number Short Description Image
Plug-in Module

8AC122.60-2 ACOPOS plug-in module, resolver interface
Accessories

8CR005.12-1 Resolver cable, length 5m, 3 x 2 x 24 AWG/19, resolver plug 12-pin
Intercontec socket, servo plug 9-pin DSUB plug, can be used in cable drag
chains, UL/CSA listed

8CR007.12-1 Resolver cable, length 7m, 3 x 2 x 24 AWG/19, resolver plug 12-pin
Intercontec socket, servo plug 9-pin DSUB plug, can be used in cable drag
chains, UL/CSA listed

8CR010.12-1 Resolver cable, length 10m, 3 x 2 x 24 AWG/19, resolver plug 12-pin
Intercontec socket, servo plug 9-pin DSUB plug, can be used in cable drag
chains, UL/CSA listed

8CR015.12-1 Resolver cable, length 15m, 3 x 2 x 24 AWG/19, resolver plug 12-pin
Intercontec socket, servo plug 9-pin DSUB plug, can be used in cable drag
chains, UL/CSA listed

8CR020.12-1 Resolver cable, length 20m, 3 x 2 x 24 AWG/19, resolver plug 12-pin
Intercontec socket, servo plug 9-pin DSUB plug, can be used in cable drag
chains, UL/CSA listed

8CR025.12-1 Resolver cable, length 25m, 3 x 2 x 24 AWG/19, resolver plug 12-pin

Intercontec socket, servo plug 9-pin DSUB plug, can be used in cable drag
chains, UL/CSA listed

Table 16: Order data for AC122
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Technical Data

Product ID 8AC122.60-2
General Information
C-UL-US Listed Yes

Module Type ACOPOS plug-in module
Slot ! Slots 2, 3 and 4
Power Consumption Max. 1.2 W
Resolver Input 2
Resolver Type BRX ¥

Number of Poles 2 pin

Nominal Voltage Ratio 05+5%

Input Frequency 10 kHz

Input Voltage 3107 Vims

Max. Phase Shift +3°

Max. Elec. Angular Error + 10 angular minutes
Connection, Module Side 9 pin DSUB socket
Indication UP/DN LEDs
Electrical Isolation No
Resolver - ACOPOS
Encoder Monitoring Yes
Resolution Depends on the maximum speed

14 bits/rev for n < 3900 min”
12 bits/rev for n < 15600 min’”
Bandwidth 1.7 kHz for n < 3900 min!
2.5 kHz for n < 15600 min’!

Precision + 8 angular minutes

Reference Output
Signal Transfer
Differential Voltage
Output Current
Frequency

Differential signals
Typically 3.4 Vg
Max. 50 mAg
10 kHz

Sine-Cosine Inputs
Signal Transfer
Input Impedance at 10 kHz (per pin)
Electrical Isolation Encoder-ACOPOS

Differential signals
10.4kQ -] 11.1kQ
No, common-mode voltage on the sine cosine inputs max + 20 V

Operational Conditions

Environmental Temp. during Operation

0to +50 °C

Relative Humidity during Operation

5 t0 95 %, non-condensing

Storage and Transport Conditions

Storage Temperature

-25t0 +55 °C

Relative Humidity during Storage

510 95 %, non-condensing

Transport Temperature

-2510 +70 °C

Relative Humidity during Transport

95 % at +40 °C

Table 17: Technical data for AC122

1) The AC122 is an encoder module. Several encoder modules can also be inserted. In this case, the encoder module in the slot with the lowest number is automatically used for

motor feedback.

2) The resolver must be wired using a cable with a single shield and twisted pair signal lines.
3) BRX resolvers are fed with a sine signal (reference signal) from the module and provide two sine signals with a 90° phase shift as a result. The amplitudes of these signals

change with the angular position of the resolver.

Unlike BRX resolvers, BRT resolvers can be fed with two sine signals which are offset by 90°. A single sine signal with constant amplitude is returned. The phase position of this

signal changes with the angular position of the resolver.
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1.6.7 AC123 - Incremental Encoder and SSI Absolute Encoder Interface

General Description

The ACOPOS plug-in module AC123 is used to connect standard industrial incremental or absolute encoders with a
synchronous serial interface (SSI) to ACOPOS servo drives. For example, this allows electronic gears to be configured
which read master movements using external encoders. If the encoder resolution is high enough, motor feedback for

asynchronous motors is also possible.

With incremental encoders, the maximum counter frequency is 200 kHz. Single and multi-turn encoders with a maximum

of 31 bits at 200 kBaud can be read as absolute SSI encoders.

The position is determined cyclically (initiated by the module) and is exactly synchronized with the ACOPOS controller
clock. The input signals are monitored for both encoder types. In this way, broken connections, shorted lines and encoder

supply failure can be recognized.

With incremental encoders the count frequency and distance between edges is also monitored. With absolute encoders,

the parity bit is evaluated and a plausibility check carried out.

Order Data

Model Number

Short Description

Image

Plug-in Module

8AC123.60-1

ACOPOS plug-in module, incremental encoder and SSI absolute encoder
interface

Technical Data

Table 18: Order data for AC123

Product ID 8AC123.60-1
General Information

C-UL-US Listed Yes

Module Type ACOPOS plug-in module
Slot ") Slots 2, 3 and 4
Power Consumption Max. 7.5 W

Depends on the current requirements for the encoder connected 2

Encoder Input

Connection, Module Side 15 pin DSUB socket
Indication UP/DN LEDs
Electrical Isolation Yes
Encoder - ACOPOS

Encoder Monitoring Yes

Signal Transfer

Differential signal transfer

Cable Length ¥

Max. 50 m

Table 19: Technical data for AC123
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Product ID 8AC123.60-1
Encoder Supply
Supply Voltages Internal, select between 5 V/15 V
Sense Lines
for5V Yes, 2, compensation of max. 2 V
for15V No
Load
5V 350 mA
15V 350 mA
Short Circuit Protection, Overload Protection Yes

Incremental Encoder %

Signal Form Square wave pulse
Evaluation 4-fold
Input Frequency Max. 200 kHz
Count Frequency Max. 800 kHz
Reference Frequency Max. 200 kHz
Distance between Edges Min. 0.6 ps
Counter Size 32-bit
Inputs A A\ B, B\ R, R\
Differential Voltage Inputs A, B, R
Minimum 25V
Maximum 6V
SSI Absolute Encoder
Baud Rate 200 kBaud
Word Size Max. 31 bit
Differential Voltage Clock Output - 120 Q
Minimum 25V
Maximum 5V
Differential Voltage Data Input
Minimum 25V
Maximum 6V
Operational Conditions
Environmental Temp. during Operation 0to +50 °C

Relative Humidity during Operation

5 t0 95 %, non-condensing

Storage and Transport Conditions

Storage Temperature

-25t0 +55 °C

Relative Humidity during Storage

510 95 %, non-condensing

Transport Temperature

-25t0 +70 °C

Relative Humidity during Transport

95 % at +40 °C

Table 19: Technical data for AC123 (cont.)

1) The AC123is an encoder module. Several encoder modules can also be inserted. In this case, the encoder module in the slot with the lowest number is automatically used for

motor feedback.

2) The power consumption of the plug-in module can be approximated using the following formula:

Phoduie W = Pencoger W] " k+ 0.6 W

The power consumed by the encoder Pg ., qe; i Calculated from the selected encoder supply voltage (5 V /15 V) and the current required:

Pencoder W] = Uencoder [V * lEncoder [Al
The following values must be used for k:

k = 1.2 (with 15 V encoder supply)
k =1.75 (with 5 VV encoder supply)

3) The encoder must be wired using a cable with a single shield and twisted pair signal lines

(e.9.4x2x0.14 mm? + 2 x 0.5 mm3).

4) A cable with at least 4 x 2 x 0.14 mm2 + 2 x 0.5 mm? is required for the maximum cable length. The sense lines must be used.
5) Incremental encoders can be used as motor feedback only for asynchronous motors, but can only provide limited control quality for this purpose. An encoder with at least 1000

lines must be used for motor feedback.
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1.6.8 AC130 - Digital Mixed Module
General Description

The AC130 plug-in module can be used in an ACOPOS slot. A maximum of 8 digital inputs or 10 digital outputs are
available.

I/0 points can be configured in pairs as inputs or outputs. The first three inputs have incremental encoder functionality (A,
B, R). The first two outputs can be operated in pulse width modulation (PWM) mode.

The inputs are divided into 4 standard (max. 10 kHz) and 4 high speed (max. 100 kHz) inputs.

The outputs include 4 high speed (push-pull) outputs with a maximum current of 100 mA, 4 standard (high-side) outputs
with a maximum current of 400 mA and 2 low speed (high-side) outputs with a maximum current of 2 A. All outputs can be
read.

Order Data

Model Number Short Description Image
Plug-in Module

8AC130.60-1 ACOPOS plug-in module, 8 digital I/O configurable in pairs as 24V input or
as output 400/100mA, 2 digital outputs 2A, Order TB712 terminal block
separately
Accessories

7TB712.9 Terminal block, 12 pin, screw clamps

7TB712.91 Terminal block, 12 pin, cage clamps

77B712:90-02 Terminal block, 12 pin, 20 pcs., screw clamps

7TB712:91-02 Terminal block, 12 pin, 20 pcs., cage clamps

Table 20: Order data for AC130
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Technical Data

Product ID 8AC130.60-1
General Information
C-UL-US Listed Yes

Module Type ACOPOS plug-in module
Slot ! Slots 2, 3 and 4
Power Consumption Max. 0.8 W
Inputs/Outputs

Connection, Module Side

12 conductor pin-connector

Configuration of the Digital Inputs/Outputs

Configured in pairs as input or output

Display 24 VLED
Supply Voltage
Supply Voltage
Minimum 18 VDC
Nominal 24VDC
Maximum 30VDC
Reverse Polarity Protection Yes

Voltage Monitoring (24 V - LED)

Yes, supply voltage > 18 V

Digital Inputs 2

Number of Inputs Max. 8
Wiring Sink
Electrical Isolation
Input - ACOPOS Yes
Input - Input No
Input Voltage
Nominal 24 VDC
Maximum 30 VDC
Switching Threshold
Low <5V
HIGH >15V
Input Current at Nominal Voltage
Inputs 1 -4 Approx. 10 mA
Inputs 5 - 8 Approx. 5.5 mA
Switching Delay
Inputs 1 -4 Max. 5 ps
Inputs 5 - 8 Max. 35 ps
Event Counter
Signal Form Square wave pulse
Input Frequency Max. 100 kHz
Counter Size 16-bit
Inputs
Input 1 Counter 1
Input 2 Counter 2

Incremental Encoder

Signal Form Square wave pulse
Evaluation 4-fold
Encoder Monitoring No
Input Frequency Max. 62.5 kHz
Count Frequency Max. 250 kHz
Reference Frequency Max. 62.5 kHz
Distance between Edges Min. 2.5 ps
Counter Size 16-bit
Inputs
Input 1 Channel A
Input 2 Channel B
Input 3 Reference pulse R
Table 21: Technical data for AC130
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Product ID 8AC130.60-1
Outputs
Number of Outputs Max. 10
Type Transistor outputs
Outputs 1 -4 Push-pull
Outputs 5- 10 High-side
Electrical Isolation
Output - ACOPOS Yes
Output - Output No
Switching Voltage
Minimum 18 VDC
Nominal 24VDC
Maximum 30 VDC
Continuous Current
Outputs 1 -4 Max. 100 mA
Outputs 5 -8 Max. 400 mA
Outputs 9- 10 Max. 2 A
Switching Delay 0 -> 1 and 1 -> 0
Outputs 1 -4 Max. 5 ps
Outputs 5 -8 Max. 50 ps
Outputs 9 - 10 Max. 500 ps

Switching Frequency (resistive load)

Outputs 1 -2 Max. 10 kHz (max. 20 kHz in PWM mode)

Outputs 3 -4 Max. 10 kHz

Outputs 5 -8 Max. 5 kHz

Outputs 9- 10 Max. 100 Hz
PWM Outputs 1 - 2

Resolution of the Pulse Width 13-bit

Period Duration 50 ps - 400 ps
Protection

Short Circuit Protection Yes

Overload Protection Yes
Short Circuit Current at 24 V (until cut-off)

Outputs 1 -4 Approx. 1 A

Outputs 5 -8 Approx. 1.2 A

Outputs 9- 10 Approx. 24 A
Readable Outputs Yes
Operational Conditions
Environmental Temp. during Operation 0to +50 °C

Relative Humidity during Operation

510 95 %, non-condensing

Storage and Transport Conditions

Storage Temperature

-25t0 +55 °C

Relative Humidity during Storage

5to 95 %, non-condensing

Transport Temperature

-25t0 +70 °C

Relative Humidity during Transport

95 % at +40 °C

Table 21: Technical data for AC130 (cont.)

1) The AC130 can also be used as an encoder module. Several encoder modules can also be inserted. In this case, the encoder module in the slot with the lowest number is

automatically used for motor feedback.
2) Shielded cables must be used for inputs 1 - 4.
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1.6.9 AC131 - Mixed Module

General Description

The AC131 plug-in module can be used in an ACOPOS slot. A maximum of 2 analog inputs (+10 V differential inputs or

single-ended inputs) and 2 digital inputs or digital outputs are available.

The analog inputs have a resolution of 12 bits and are scanned synchronously using the 50 ps clock for the ACOPOS servo
drive. The analog inputs have a 10 kHz analog input filter (low pass 3rd order).

The digital inputs and outputs can be configured individually as input or output. The digital inputs are equipped with a
counter function. The digital outputs (push-pull) can be read.

Order Data

Model Number Short Description Image
Plug-in Module

8AC131.60-1 ACOPOS plug-in module, 2 analog inputs +10V, 2 digital /O points which
can be configured as a 24V input or 45mA output, Order TB712 terminal
block separately
Accessories

7TB712.9 Terminal block, 12 pin, screw clamps

7TB712.91 Terminal block, 12 pin, cage clamps

7TB712:90-02 Terminal block, 12 pin, 20 pcs., screw clamps

7TB712:91-02

Terminal block, 12 pin, 20 pcs., cage clamps

Table 22: Order data for AC131
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Product ID 8AC131.60-1
General Information
C-UL-US Listed Yes

Module Type ACOPOS plug-in module
Slot Slots 2, 3 and 4
Power Consumption Max. 1 W
Inputs/Outputs

Connection, Module Side

12 conductor pin-connector

Configuration of the Digital Inputs/Outputs

Can be configured individually as digital input or output

Display 24 VLED
Supply Voltage
Supply Voltage
Minimum 18 VDC
Nominal 24VDC
Maximum 30VDC
Reverse Polarity Protection Yes

Voltage Monitoring (24 V - LED)

Yes, supply voltage > 18 V

Digital Inputs
Number of Inputs Max. 2
Wiring Sink
Electrical Isolation

Input - ACOPOS Yes

Input - Input No
Input Voltage

Minimum 18 VDC

Nominal 24VDC

Maximum 30 VDC
Switching Threshold

Low <5V

HIGH >15V
Input Current at Nominal Voltage Approx. 8 mA
Switching Delay

Counters Max. 5 ps

Digital Input Max. 55 ps (digitally filtered)
Modulation Compared to Ground Potential Max. £50 V
Event Counter
Signal Form Square wave pulse
Input Frequency Max. 100 kHz
Counter Size 16-bit
Inputs

Input 1 Counter 1

Input 2 Counter 2
Digital Outputs
Number of Outputs Max. 2
Type Transistor outputs push-pull
Electrical Isolation

Output - ACOPOS Yes

Output - Output No
Switching Voltage

Minimum 18 VDC

Nominal 24\VDC

Maximum 30 VDC
Continuous Current Max. 45 mA
Switching Delay 0->1and 1->0 Max. 5 ps
Switching Frequency (resistive load) Max. 100 kHz
Protection

Short Circuit Protection Yes

Overload Protection Yes
Short Circuit Current at 24 V (until cut-off) Approx. 0.3 A
Readable Outputs Yes

Table 23: Technical data for AC131
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Product ID 8AC131.60-1
Analog Inputs
Number of Inputs 2

Design Differential input or single ended input
Electrical Isolation
Input - ACOPOS Yes
Input - Input No
Input Signal
Nominal -10Vto+10V
Maximum -15Vto+15V
Operating Mode Cyclic measurement synchronous to 50 ys ACOPOS clock
Digital Converter Resolution 12-bit
Non-Linearity +1 LSB

Output Format

INT16 $8000 - $7FFO01
LSB = $0010 = 4.883 mV

Conversion Procedure Successive approximation
Conversion Time for both Inputs <50 ps
Differential Input Impedance > 10 MOhm

Input Filter

Analog low pass 3rd order / cut-off frequency: 10 kHz

Basic Accuracy at 25 °C

+0.05% "

Offset Drift

Max. £0.0005 % /°C ")

Gain Drift

Max. +0.006 %/ °C )

Cross-talk between the Analog Inputs

Min. -90 dB at 1kHz

Common-Mode Rejection

DC Min. -73 dB
50 Hz Min. -73 dB
Modulation Compared to Ground Potential Max. £50 V
Modulation between the Analog Input Channels Max. £5 V
Operational Conditions
Environmental Temp. during Operation 0to+50 °C

Relative Humidity during Operation

5 t0 95 %, non-condensing

Storage and Transport Conditions

Storage Temperature

-25t0 +55 °C

Relative Humidity during Storage

5 to 95 %, non-condensing

Transport Temperature

-25t0 +70 °C

Relative Humidity during Transport

95 % at +40 °C

1) Refers to the measurement range limit.

Table 23: Technical data for AC131 (cont.)
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Chapter 3 » Servo Motors

1. Three-phase Synchronous Motors 8MS

1.1 General Description

The three-phase synchronous motors from the 8MISA and 8MSC series are permanently excited, electronically commutated
synchronous motors for applications that require excellent dynamic properties and positioning precision as well as compact
size and reduced weight.

* NdFeB permanent magnets

¢ Sinusoidal commutation with EnDat encoder or resolver as feedback unit

* Three-phase winding with star connection

e Compact sizes result in low weight

¢ Minimum moment of inertia because of favorable rotor construction results in very good dynamic properties
¢ High overload capability/maximum pulse torque

e Low torque ripple

¢ High dynamic torque at high speeds

* Long life-span, all motor parts except for bearings are free of wear

¢ Direct diversion of lost power generated in the stator over the housing to the flange
e Preloaded, grooved ball bearings which are sealed on both sides and greased

¢ Complete motor system with stall torque ranging from 0.2 Nm to 115 Nm

e Connection using two circular plugs

¢ Controlled by ACOPOS servo drives

Warning!

Three-phase synchronous motors 8MS are not allowed to be connected directly to the power mains, they
are only allowed to be operated in combination with ACOPOS servo drives!

Warning!

High temperatures can occur on the surface of the three-phase synchronous motors 8MS (> 100 °C). If
necessary, protection against accidental contact should be installed!

1.1.1 Cooling Types
The three-phase synchronous motors are available with different cooling types.
Cooling Type A

Three-phase synchronous motors with cooling type A are self-cooling and have a long, slim design. The motors must be
installed on the cooling surface (= flange).

Caution!

Free convection on the motor housing must be guaranteed!
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Cooling Type C

Three-phase synchronous motors with cooling type C are based on motors with cooling type A. They are separately cooled
and the only difference is a fan module mounted in the area of the B-side bearing. The motors must be installed on the
cooling surface (= flange).

Caution!

Make sure that the air inlet and outlet remain free and that heated air is not circulated back to the inlet area!

The built-in fan module increases the rated torque (My), rated current (ly), stall torque (Mg) and stall current (lg) by 30 %
as compared to the respective motors with cooling type A.

1.1.2 Sizes

The three-phase synchronous motors are available in up to seven different sizes. They are different regarding dimensions
(especially flange dimensions) and power rating.

The various sizes can be differentiated by a number in the model number. The larger the number, the larger the flange
dimensions and power rating for the respective motor.

Overview
Available Sizes (code)
Cooling Type 2 3 4 5 6 7 8
A Yes Yes Yes Yes Yes Yes Yes
c Yes Yes Yes Yes

Table 24: Available sizes
1.1.3 Lengths

The three-phase synchronous motors are available in up to five different lengths. They have different power ratings with
identical flange dimensions.

The various lengths can be differentiated by a letter in the model number.

Overview

Length Available for Size

Code | Description 2 3 4 5 6 7 8
S Small rated torque Yes Yes Yes Yes Yes Yes Yes
M Medium rated torque Yes Yes Yes Yes Yes Yes Yes
L Large rated torque Yes Yes Yes Yes Yes Yes Yes
X | Extralarge rated torque Yes Yes Yes Yes Yes Yes
E Exceptionally large rated torque Yes

Table 25: Available lengths
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1.2 Order Key

Servo Motors * Three-phase Synchronous Motors 8MS

Cooling Type (see section 1.1.1 "Cooling Types", on page 45)

A.. self-cooling (no separate surface cooling)
C.... separately cooled (surface cooling with independent
fan module attached)

Size (see section 1.1.2 "Sizes", on page 46)

Valid values: 2, 3, 4,5, 6,7, 8

Length (see section 1.1.3 "Lengths", on page 46)

S.. small rated torque

M ......medium rated torque

L... large rated torque

X ...... extra large rated torque

E... exceptionally large rated torque

Encoder System (see section 1.17 "Motor Encoder Systems", on page 96)

EO .....EnDat single-turn, 512 lines (ECN1313)

E1 .....EnDat multi-turn, 512 lines (EQN1325), 4096 revolutions

E2 .....EnDat single-turn, 32 lines, inductive (ECI1317) 1

E3 .....EnDat multi-turn, 32 lines, inductive (EQI1329), 4096 revolutions ")
E4 .....EnDat single-turn, 512 lines (ECN1113) 2)

E5 .....EnDat multiturn, 512 lines (EQN1125), 4096 revolutions )

RO .....Resolver

Chapter 3
Servo Motors

Motor Options (see section 1.18 "Motor Options", on page 97)

Special Options )

0C .....Reinforced A side bearing

Motor Version ¥

1) Option not available for size 8.
2) Option only available for size 2.

)
)
3)
)

1.2.1 Example Order

Table 26: Order Key

Special options must be arranged with B&R. If no special motor options are required, enter nothing or 00 for ff.
4) If a motor version does not exist for the motor, nothing should be entered for g.

A three-phase synchronous motor of type 8MSA4L with a rated speed of 3000 min™! was selected for an application.
Because of the construction, the cables can only be connected on the top of the motor ("top" connection direction). The
motor should also be equipped with a holding brake, a keyed shaft end and a 512 line EnDat single-turn encoder.

The code (dd) for the encoder system is EOQ (see table 67 "Technical data for EnDat encoders", on page 96).

The code (ee) for the other options (rated speed, oil seal, holding brake, keyed shaft and connection direction) is 33 (see
table 81 "Order key code (ee) for the motor options", on page 103).

Therefore the model number for the motor required is: 8BMSA4L.E0-33
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1.3 General Motor Data

(IC code) No separate surface cooling (IC4A0A0)

Description Cooling Type
C

General Information
C-UR-US Listed Yes
Electrical Characteristics
Number of Poles 6 poles
Mains Input Voltage on Servo Drive 3x400 VAC ... 3x 480 VAC + 10 %
Connection Technology Circular connector from Intercontec

Motor Connection Size 1 (8MSAS8: Size 1.5)

Encoder Connection Size 1
Thermal Characteristics
Insulation Class according to IEC 60034-1 F
Methods of Cooling according to IEC 60034-6 Separately cooled

Surface cooling with independent
cooling module attached (IC4A0AB)

Thermal Motor Protection according to IEC 60034-11

Maximum winding temperature is 140 °C
(limited to 110 °C by the thermal motor protection in ACOPOS servo drive)

Mechanical Characteristics

Vibration Severity according to [EC 60034-14

Vibration severity grade R

Rolling Bearing, Dynamic Load Ratings, Rating Life

Based on DIN ISO 281

Eye Bolt according to DIN 580

Shaft End according to DIN 748 ")

FormE

Oil Seal according to DIN 3760

Form A

Key and Keyway according to DIN 6885-1

Keyway form N1; key form A

Balancing the Shaft according to DIN ISO 8821

Half-key arrangement

Mounting Flange according to DIN 42948

Form A

Shaft End Concentricity, Coaxial Properties and
Mounting Flange Plane according to DIN 42955

Tolerance R

Paint
Description
Color

Polyurethane paint with plastic effect

CHEMOPUR P U 2082

RAL 9005 flat; shaft end and flange front metallic glossy

Operational Conditions

Rating Class, Operation Mode acc. to I[EC 60034-1

S1 - continuous operation

Environmental Temp. during Operation -15°Cto +40 °C
Reduction of the Rated Current and Stall Current at 10 % per 10 °C
Temperatures above 40 °C

Maximum Environmental Temp. during Operation +55°C3)

Relative Humidity during Operation

5 t0 95 %, non-condensing

Reduction of the Rated Current and Stall Current at
Installation Altitudes over 1000 m above Sea Level

10 % per 1000 m

Maximum Installation Altitude

2000 m ¥

Maximum Flange Temperature

65°C

Protection Standards according to IEC 60034-5
(IP code)
With Optional Qil Seal

IP64 (IP20 fan module)
IP65 (IP20 fan module)

Construction and Mounting Arrangement Type
according to IEC 60034-7 (IM code)

Horizontal (IM3001)

Vertical, motor hangs on the machine (IM3011)
Vertical, motor stands on the machine (IM3031)

Storage and Transport Conditions

Storage Temperature

-20 to +60 °C

Relative Humidity during Storage

Max. 90 %, non-condensing

Transport Temperature

-20 to +60 °C

Relative Humidity during Transport

Max. 90 %, non-condensing

Table 27: General technical data

1) Except sizes 2 and 7 as well as special option "reinforced A side bearing".
2) Centering diameter and hole pattern.

3) Continuous operation of the servo motors at environmental temperatures from +40 °C to max. +55 °C is possible, but results in a shorter lifespan.

4) Additional requirements are to be arranged with B&R.
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1.4 Motor Data Overview Cooling Type A

Servo Motors * Three-phase Synchronous Motors 8MS

The technical data listed in the following sections (Kg, KT, Ins 1o, Imaxs BopHs Lophs el tiherm» M, J) has a theoretical tolerance
range of +10 %. This is also valid for the speed - torque characteristic curves represented in the following sections.
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8MSA2S.dd-eeff | 6000 | 0.18 | 011 | 043 | 02 | 044 | 08 | 1.9 [133333 | 12000 | 046 | 275 | 995 | 54 | 054 | 10 | 006 | 09 | 007 | 015 | 1.8 | 15 | 1022
8MSA2M.dd-eeff 6000 | 035 | 022 | 062 [ 04 [ 067 1.6 2.9 | 200000 | 12000 [ 0.6 36 50 40 0.8 15 0.08 | 1.06 | 0.07 [ 0.15 | 1.8 | 1.5 [ 1022
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8MSA3M.dd-eeff | 6000 | 1 063 | 14 | 1.3 | 167 | 52 | 7.2 | 80000 | 12000 | 078 | 47 | 127 [ 215 | 169 | 30 | 065 [ 225 {018 | 03 [ 4 [ 15 | 1022
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6000 [ 1.8 [ 1.13 [ 23 | 25 | 302 | 10 13 | 83333 | 12000 | 083 | 50 | 54 [11.7 | 247 | 32 | 12 [ 32 [018] 03 [ 4 | 15 | 1045
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3000 | 23 | 072 [ 185 | 26 | 192 [ 104 | 115 | 54737 | 12000 | 1.36 | 82 | 96 | 415 | 432 | 60 | 19 [ 45 | 054 [ 046 | 8 [ 15 [ 1022
8MSA4S.dd-eeff [ 4500 | 1.9 | 09 [225| 26 | 276 | 104 | 165 [ 54737 | 12000 | 0.94 [ 57 | 455|205 | 451 [ 60 | 19 | 45 [ 054 [ 046 | 8 | 15 | 1045
6000 [ 12 [ 075 [ 175 | 26 | 321 | 104 | 196 | 54737 [ 12000 | 081 | 49 | 33 | 15 | 455 | 60 | 19 | 45 [ 054|046 | 8 | 1.5 | 1045
3000 | 46 | 145 [ 375 | 53 | 411 [ 212 | 251 [ 80000 | 12000 | 1.29 | 78 | 42 | 24 | 571 | 64 | 265 | 56 | 054 [ 046 | 8 | 15 [ 1045
8MSA4M.dd-eeff | 4500 | 4.1 | 193 | 44 | 53 | 534 [ 212 | 326 | 80000 | 12000 | 0.99 | 60 | 255 | 145 | 569 | 64 | 265 | 56 | 054 [ 046 | 8 [ 1.5 | 1090
6000 | 3 | 188 [425| 53 | 682 [ 21.2 | 409 | 80000 | 12000 | 0.78 | 47 | 155 | 89 | 574 | 64 | 265 | 56 | 054 [ 046 | 8 [ 1.5 | 1090
3000 [ 64 [ 201 [435 | 75 | 48 | 30 | 294 | 72289 [ 12000 | 156 | 94 | 3 [192| 64 | 66 | 415 [ 7.7 [ 054 | 046 | 8 | 15 | 1045
8MSA4L.dd-eeff 4500 | 56 | 264 | 56 | 75 | 698 | 30 | 419 | 72289 | 12000 | 1.08 | 65 | 145 | 92 | 634 | 66 | 415 | 7.7 [ 054 | 046 | 8 | 1.5 | 1090
6000 | 45 [ 283 | 6 | 75 | 907 | 30 | 553 | 72289 | 12000 | 083 | 50 | 087 | 56 | 644 | 66 | 415 | 7.7 [ 054 | 046 | 8 | 1.5 | 1090
3000 | 85 | 267 | 6 | 95 | 638 | 38 | 383 | 62810 | 12000 | 149 | 90 | 165 | 117 | 7.09 | 68 | 605 [ 105 | 054 [ 046 | 8 | 1.5 | 1090
8MSA4X.dd-eeff | 4500 | 75 | 353 | 65 | 95 | 7.76 | 38 | 466 | 62810 | 12000 | 1.22 | 74 [ 113 | 79 | 699 | 68 | 605 [ 105 | 054 [ 046 | 8 | 15 | 1090
6000 | 6 | 377 [ 77 | 95 | 113 | 38 | 676 | 62810 | 12000 | 0.84 | 51 [ 059 | 41 | 695 | 68 | 605 [ 105 | 054 | 046 | 8 4 | 1180
BMSASS.dd-eeff-1 3000 [ 57 [ 179 | 4 | 66 | 453 | 198 | 226 | 49500 | 9000 | 1.46 | 88 | 415|278 | 67 | 45 4 75 [ 166 | 09 | 15 | 15 [ 1045
4500 | 52 [ 245 | 52 | 66 | 644 | 198 | 32 | 49500 | 9000 | 1.03 | 62 | 205|138 | 673 | 45 4 75 [ 166 | 09 | 15 | 1.5 | 1090
3000 | 88 | 276 | 55 [ 105 [ 6.35 | 31.5 | 31.6 | 50806 | 9000 | 1.65 | 100 | 225 | 20 8.89 50 6.2 10 | 1.66 | 0.9 15 | 1.5 [ 1090
8MSA5M.dd-eeff-1
4500 | 72 | 339 | 74 | 105 | 1041 [ 315 | 52 [ 50806 | 9000 | 1.01 | 61 (083 | 74 | 892 | 50 | 62 [ 10 | 166 | 09 | 15 [ 4 | 1180
BMSASL.dd-eeft-1 3000 | 11 | 346 | 7.3 | 135 | 868 | 405 | 432 | 55479 | 9000 | 1.56 | 94 | 155 | 146 | 942 | 55 | 73 [ 112|166 | 09 | 15 [ 1.5 | 1090
4500 | 9 | 424 | 89 | 135 | 1296 | 405 | 645 | 55479 | 9000 | 1.04 | 63 (068 | 65 | 956 | 55 | 73 [ 112|166 | 09 | 15 [ 4 [ 1180
3000 | 145 | 456 | 86 17 9.88 51 492 | 53684 [ 9000 | 1.72 | 104 | 1.26 | 13.3 | 10.56 | 60 95 (137 | 1.66 | 0.9 15 4 | 1180
8MSAS5X.dd-eeff-1
4500 | 11 518 | 109 | 17 16.3 51 81 53684 | 9000 | 1.04 [ 63 | 046 | 4.8 104 60 95 (137 | 1.66 | 0.9 15 4 | 1180
BMSASE.dd-eeff-1 3000 [ 175 [ 55 [105 | 22 [ 1279 | 66 | 637 | 56410 [ 9000 | 1.72 | 104 | 095 [ 105 | 1105 | 75 | 117 [ 162 [ 166 | 09 | 15 | 4 [ 1180
4500 | 135 | 6.36 | 146 | 22 | 21.81 [ 66 | 1086 | 56410 | 9000 | 1.01 | 61 [033 | 36 | 1091 | 75 | 11.7 [ 162 | 166 | 09 | 15 [ 4 |[1320
e — 3000 | 13 | 408 | 82 | 135 | 816 [ 473 | 40 | 36107 | 6000 | 1.65 | 100 | 1.1 | 1385 | 1227 | 45 | 131 [ 139 | 556 | 1.6 | 32 [ 1.5 [ 1090
4500 | 10 | 471 | 91 | 135 | 1166 | 473 | 57 | 36107 | 6000 | 1.16 | 70 | 056 | 67 | 11.96 | 45 | 131 [ 139 | 556 | 16 | 32 [ 4 [ 1180
AMSASM dd-esf-1 3000 [ 17 [ 534 [ 106 | 19 | 1149 [ 665 | 56 | 35562 | 6000 | 1.65 | 100 | 061 | 9 | 1475 | 53 | 187 [ 182|556 | 1.6 | 32 | 4 | 1180
4500 [ 10 | 471 9 19 [ 1595 [ 665 | 79 | 35562 | 6000 | 1.19 | 72 [ 032 | 47 | 1469 | 53 | 187 [ 182|556 | 16 | 32 | 4 | 1180
SMSABLdd-eefid 3000 | 19 597 | 123 | 22 | 1371 77 67.2 | 35814 | 6000 1.6 97 | 046 | 7.3 | 1587 | 60 215 | 203 | 556 | 16 | 32 4 | 1180
4500 | 10 | 471 | 92 | 22 | 1873 | 77 92 | 35814 | 6000 | 147 [ 71 | 025 | 39 | 156 | 60 | 21.5 [ 203 | 556 | 16 | 32 | 4 | 1180
BMSABX.d-eeff-1 3000 | 24 | 754 [ 147 | 29 | 17.19 [101.5| 84 | 34407 | 6000 | 1.69 | 102 | 031 | 56 | 1806 | 70 | 295 [ 267 | 556 | 16 | 32 [ 4 [ 1180
4500 | 6 | 283 | 57 | 29 | 2369 [101.5| 116 | 34407 | 6000 | 1.22 | 74 |016 | 3 | 1875 | 70 | 295 [ 267 | 556 | 16 | 32 [ 4 [ 1320
SMSATS ddeeft 3000 | 20 628 | 141 [ 26 16.9 78 65.9 | 11642 | 6000 | 1.54 | 93 [ 046 | 51 | 11.09 | 60 67 223 [ 556 | 16 | 32 4 | 1180
4500 | 145 | 683 | 1568 [ 26 [ 2535 | 78 98.9 | 11642 | 6000 | 1.03 | 62 02 | 22 1 60 67 223 [ 556 | 16 | 32 4 | 1320
SMSATM.dd-eeff 3000 [ 23 [ 723 [ 168 | 32 [ 2126 | 96 | 829 | 11852 [ 6000 | 151 | 91 | 03 | 37 | 1233 | 67 | 81 |[262 556 | 1.6 | 32 | 4 [1320
4500 | 15 | 7.07 [ 145 | 32 | 2687 | 96 | 1048 | 11852 | 6000 | 1.19 | 72 019 | 22 | 1158 | 67 | 81 [ 262|556 | 16 | 32 [ 4 |[1320
8MSA7L.dd-eeff 3000 | 26 | 817 [ 173 | 40 | 2394 [ 120 | 93 | 11881 | 4500 | 1.67 | 101 [ 027 | 34 | 1259 | 70 | 101 | 32 [556 | 16 | 32 [ 4 [1320
8MSA8S.dd-eeff | 3000 | 30 | 942 | 178 | 40 [ 2179 | 120 | 85 | 15769 | 3600 | 1.84 | 111 | 025 | 57 | 228 | 47 | 761 | 41 | 53 | 535 [ 130 [ 4 | 1320
8MSA8M.dd-eeff 3000 | 50 | 1571 | 27.8 | 68 | 3575 | 204 | 139.4 | 17958 | 3600 19 [ 115 | 013 | 33 | 2538 | 65 | 1136 [ 56 53 | 535 | 130 4 | 1320
8MSABL.dd-eeff 2000 [ 70 [ 1466 | 291 | 93 | 37.99 | 279 | 1482 | 18283 | 3600 | 2.45 | 148 [ 012 | 37 | 3083 | 79 | 1526 | 73 | 53 | 535 | 130 | 10 | 1640
8MSA8X.dd-eeff 2000 | 85 178 | 358 | 115 | 46.66 | 345 182 | 18148 | 3600 | 246 | 149 | 009 | 28 | 31.11 [ 90 | 190.1 | 89 53 | 535 | 130 [ 10 | 1640
Table 28: Motor data overview for cooling type A
1) The B&R motor cables with this cable cross section are produced optimally (stripping length) for the recommended ACOPQS servo drives (see next column). B&R motor cables
with other cable cross sections can also be used (within the specified terminal cross section range) and can be obtained from B&R in the desired design on request.
2) The recommended servo drive is defined for the stall current of the motor; if more than double the stall torque is required during the acceleration phase, the next larger servo
drive should be selected. This recommendation is only a guideline, detailed inspection of the corresponding speed - torque characteristic curve can result in deviations of the
servo drive size (one size larger or smaller). The speed - torque characteristic curves shown in the following sections always refer to the smallest recommended servo drive for
the motor length!
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1.5 Motor Data 8MSA2

1.5.1 Technical Data
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Table 29: Technical data for SBMSA2

1) The B&R motor cables with this cable cross section are produced optimally (stripping length) for the recommended ACOPOS servo drives (see next column). B&R motor cables
with other cable cross sections can also be used (within the specified terminal cross section range) and can be obtained from B&R in the desired design on request.

2) The recommended servo drive is defined for the stall current of the motor; if more than double the stall torque is required during the acceleration phase, the next larger servo
drive should be selected. This recommendation is only a guideline, detailed inspection of the corresponding speed - torque characteristic curve can result in deviations of the
servo drive size (one size larger or smaller). The speed - torque characteristic curves shown in the following sections always refer to the smallest recommended servo drive for
the motor length!

1.5.2 Speed-Torque Characteristic Curves with 400 VAC Supply Voltage

8MSA2S.dd-eeff

1
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(0/0.8) (6625/0.8) — Ny, = 6000 min
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(00.2)
02 (6000/0.18)
0 I~ (14512/0)
0 2000 4000 6000 8000 10000 12000 14000 16000
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Figure 12: Characteristic curve for S8MSA2S.dd-eeff
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Figure 13: Characteristic curve for SMSA2M.dd-eeff
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8MSA2L.dd-eeff
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Figure 14: Characteristic curve for SMSA2L.dd-eeff
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Figure 15: Characteristic curve for S8MSA2X.dd-eeff
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Servo Motors ¢ Motor Data 8MSA2

1.5.3 Dimensions

EnDat Feedback Resolver Feedback Extension of Dimension K, depending on the Motor Option [mm] 1)
Reinforced
Model Number Ko L{ M P | Py | Model Number Ko L[| M P | Py | Holding Brake Oil Seal A Side Bearing
8MSA2S.Ex-eeff | 149.5 47 | 80 | 8MSA2S.RO-eeff | 106 47 | 80
8MSA2M.Ex-eeff | 164.5 62 | 95 | 8MSA2M.RO-eeff | 121 62 | 95
-- | 60,75 - | 175 33 Approx. 10
8MSA2L.Ex-eeff | 179.5 77 | 110| B8MSA2L.RO-eeff | 136 77 | 110
8MSA2X.Ex-eeff | 194.5 92 |125| 8MSA2X.RO-eeff | 151 92 |125
Section Detail A- A Possible Connection Directions
28
N
¥ 1 JESSPIRN RO - S
A—»! ‘
1 : 0 ca¥e:
_ : g =
= F— - {©e
)
£ 3
2 3
w
S 7
' \ %
7 18 55x55
* ... with brake @
P(P) 8
x
24 ; K, N
i
A—
A Side Flange Detail (standard bearing) Detail

ﬂ. i ":
\ Detail
(with oil seal)

\— Shaft key
25 A3x3x18

406

2 10
=2

0s0
055

Table 30: Dimensions for servo motor SBMSA2

1) If a combination of motor options is used (e.g. holding brake and oil seal), the sum of the extensions for the individual motor options must be added to K.
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Servo Motors ¢ Motor Data 8MSA2

1.5.4 Maximum Shaft Load

X
F. | Radial force
P - || S Axial force
) Distance between motor flange and the point the radial force F, is applied
Maximum radial force (for a mechanical bearing lifespan of 20000 operating hours)
Standard Bearing

450 1
_ 400 1 '.g
Z o\ =
= T~ 3 500 %
L 350 = &
[&] . N
=~ 300 2
=] . 1000
k=l o
< [
= — 1N 1500 &
S ~—~— — o
£ RN ©
S 200 — . 3000
= T 4500

150 . N . 6000

. — F__ (smooth shaft)
rmax
100H . - . Frmax (shaft key)
T T
0 5 10 15 20

Distance x [mm]

Maximum axial force

Standard Bearing

F. =44N

Amax

Table 31: Maximum shaft load for SBMSA2
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Servo Motors ¢ Motor Data 8MSA3

1.6 Motor Data SMSA3

1.6.1 Technical Data

[
£ £ s |

3 = ] £ (|8%| _

@ t S ] = 3 s S S E187

2 |8 [Z% g |§E | |¢ |7 2 |2g|R3

= 5 = 2 % ] x S 3 52|08

=] = = = o g c 2 (O %

L o sS= | o - -3 3 3 S = @ = s |S8|=<X

- 2 2 5C | 8 s Sc | g g @ © 5 5 E (& 5 22(=2

s |g |5 |B = (3 |2 |2 |&-|2 |2E|8 |E |E€ |g_|2 |28 |2_|8 |2 |8g|8%

2_ |2 |g |g8 |8 |§ [=—|= |=8 |eT |5 (55|82 [S_|F |E=|ls_|E |s=|® |2 _|8%5|5¢e

a— |5 |3 5 =3 E EE | E ED |EE |OT |98 |2~ |BF | =& F=ElSx & SEls_|e=|B8=|8£

w'e [FE|azs [O SE|3 SZ |3z | 3% SE o[22 |0 |SE| €% |EE|EE |2~ |ES|(=sDITE|EZ|ES

Motor sE |v2 |z |[z=|EE|O_ |[EZ|EZ|EZB |E= [SE (2S5 (5=|5E|E2 |E2| 28 |55|e2|E2|z52|E2|Ee
EE|ES |22 E= |55\ (55|52 |2 E|E2|2S|2 52 5|5 |8 E|E2 82|55 2|25 (82(8¢s

EF S |EC Bz |oe == |2 E|25 |2£& (B2 ||| wT |ES| 25 |2 (2f = (8= |52
8MSA3S.dd-eeff 6000 | 055 [ 0.35 | 0.83 | 0.65 | 0.91 2.6 3.9 66667 | 12000 | 0.71 43 | 376 | 45 12 25 039 (175 | 018 | 03 4 15 | 1022
8MSA3M.dd-eeff 6000 1 0.63 14 13 167 5.2 72 80000 | 12000 | 0.78 [ 47 | 127 | 21.5 | 1.69 30 065 | 225 | 0.18 | 0.3 4 15 | 1022
3000 [ 215 | 068 | 162 | 25 18 10 7.7 83333 | 12000 | 1.39 84 15 | 332 | 221 32 12 32 [ 018 | 03 4 15 | 1022
8MSA3L.dd-eeff 4500 2 0.94 22 25 2.61 10 11.2 | 83333 | 12000 | 0.96 58 7 15.4 22 32 12 32 [ 018 | 03 4 15 | 1045
6000 | 1.8 113 23 25 3.02 10 13 83333 | 12000 | 0.83 50 54 | 1.7 | 217 32 12 32 [ 018 | 03 4 15 | 1045
3000 | 25 079 | 1.82 3 2.08 12 9 80000 | 12000 | 1.44 87 | 116 | 26.7 23 33 15 365|018 [ 03 4 15 | 1022
8MSA3X.dd-eeff 4500 | 2.1 0.99 21 3 29 12 12.4 | 80000 | 12000 | 1.04 63 6 142 | 237 33 15 365|018 [ 03 4 15 | 1045
6000 | 1.6 1.01 21 3 3.66 12 158 | 80000 | 12000 | 0.82 | 49.5 | 365 | 8.6 2.36 33 15 365|018 [ 0.3 4 15 | 1045

Table 32: Technical data for SMSA3

1) The B&R motor cables with this cable cross section are produced optimally (stripping length) for the recommended ACOPOQS servo drives (see next column). B&R motor cables
with other cable cross sections can also be used (within the specified terminal cross section range) and can be obtained from B&R in the desired design on request.

2) The recommended servo drive is defined for the stall current of the motor; if more than double the stall torque is required during the acceleration phase, the next larger servo
drive should be selected. This recommendation is only a guideline, detailed inspection of the corresponding speed - torque characteristic curve can result in deviations of the
servo drive size (one size larger or smaller). The speed - torque characteristic curves shown in the following sections always refer to the smallest recommended servo drive for
the motor length!

1.6.2 Speed-Torque Characteristic Curves with 400 VAC Supply Voltage

8MSA3S.dd-eeff

3 T
l(oxz.e) (4340/2.6) — n_=6000 min"'
25 =
e 2
Z \
Q15
§ (6000/1.61) \
(o] |
= |
(0/0.65) (6000/0.55)
0.5
(9231/0)
0
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

Speed [min'1 ]

Figure 16: Characteristic curve for SMSA3S.dd-eeff

8MSA3M.dd-eeff

6
(0/5.2) (4747/5.2) _ L1
5l o — n,, = 6000 min
N
4 \

B
£ \
g 3
2 (6000/3.21)| \
L 2
(0/1.3)
(6000/1)
1 O
T [~ (8464/0)
0
0 1000 2000 3000 4000 5000 6000 7000 8000 9000

Speed [min'1 ]

Figure 17: Characteristic curve for SMSA3M.dd-eeff
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8MSA3L.dd-eeff

12 |
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10 X < - — n,=4500 min” |
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8 o N | |

(4500/8.16) . N
(3000/7.55) N N

6

< N [(6000/5.13)
\ ‘< Ny
4 ~

(0/2.5)
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\ N N
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Figure 18: Characteristic curve for SMSA3L.dd-eeff
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Figure 19: Characteristic curve for S8MSA3X.dd-eeff
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Servo Motors ¢ Motor Data 8MSA3

1.6.3 Dimensions

EnDat Feedback Resolver Feedback Extension of Dimension K, depending on the Motor Option [mm] 1)
Reinforced
Model Number Ko L{ M P | Py | Model Number Ko M P | Py | Holding Brake Oil Seal A Side Bearing
8MSA3S.Ex-eeff | 171 39 | 72 | 8MSA3S.RO-eeff | 115 39 | 72
8MSA3M.Ex-eeff | 189 57 | 90 | 8MSA3M.RO-eeff | 133 57 | 90
20 18 33 Approx. 10
8MSA3L.Ex-eeff | 225 93 |126| BMSA3L.RO-eeff | 169 93 | 126
8MSA3X.Ex-eeff | 243 111|144 | 8MSA3X.RO-eeff | 187 111 (144
Section Detail A- A Possible Connection Directions
!
A—>
1
| |
3
=
|
1 * ... with brake
9 P (P")
30 1 K, 88x88
!
1
A—>
A Side Flange Detail (standard bearing) Detail

o 806
o 65
o 28

2 15
M4

14 %
35 )
7, {oslw
Yo% s N ©
~ .17 oja
4. 22 N\— Shaft key
3 A5 x5 x 22
30 9

Detail
(with oil seal)

Table 33: Dimensions for servo motor SMSA3

1) If a combination of motor options is used (e.g. holding brake and oil seal), the sum of the extensions for the individual motor options must be added to K.
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Servo Motors ¢ Motor Data 8MSA3

1.6.4 Maximum Shaft Load

X
F. | Radial force
P I S Axial force
) Distance between motor flange and the point the radial force F, is applied
Maximum radial force (for a mechanical bearing lifespan of 20000 operating hours)
Standard Bearing
\
550 —
SN —
500 -
— \ =
Z LN~ €
n- 450 \ ; \ - —'5
g N 500 B
S 400 , < B
= . . o}
© \ . N [}
S 350 — > >
o - 1000 o
g \ \ . %
300 1500 o
E R TT— 2
é »50 ~—| ~—— ®©
B ~—~——| 3000
\ '\
200 [ ————— 4500
6000
- F (smooth shaft)
150 H - - - Frmax (shaft key)
I I I
0 5 10 15 20 25

Distance x [mm]

Maximum axial force

Standard Bearing

F = 52N

Amax

Table 34: Maximum shaft load for SMSA3
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Servo Motors ¢ Motor Data 8MSA4

1.7 Motor Data S8MSA4

1.7.1 Technical Data

[
= 3 _‘g

£ 2 E |5

3 = g 2 (8%
e |2 |8« E | |3 s 5 |5E|8%
2 |8 [Z% g |§E | |¢ |7 2 |2g|R3
S 3 28 5 2 | [ |2 g |25(|8%
L 53 S= | o = =— |8 3 3 5 = @ |s s [S3|2E
-~ 3 3 5 | B 5§ |s=|5 |8 e S [ |5 |8 |2 = |2%|z2
= (8 |5 [E | |2 |2 |2 |28 |&—|2 |28 |§ |E |g_|2 (8 |2 _|E |& |8g8|8%
g8 |2 |E [ |8 |2¢|% T2 2% |§=|82|2 |2=|E |ET|5=|E |sE|2 |2_|82|68
a— |5 |3 5 =3 E EE | E ED |EE 0T |98 |2 [BF|w F=ElSx & SEls_|e=|B8=|8£
w'e [FE|azs [O SE|3 SZ |3z | 3% SE o |28 |EC0|SE|85 |EE|EE |2 _|ES|=TITE Ex|ES
Motor sE |v2 |z |[z=|EE|O_ |[EZ|EZ|EZB |E= [SE (2S5 (5=|5E|E2 |E2| 28 |55|e2|E2|z52|E2|Ee
EE|ES |22 E= |55\ (55|52 |2 E|E2|2S|2 52 5|5 |8 E|E2 82|55 2|25 (82(8¢s
EF S |EC Bz |oe == |2 E|25 |2£& (B2 ||| wT |ES| 25 |2 (2f = (8= |52
3000 | 23 [ 072 [ 185 | 26 | 1.92 [ 104 | 115 [ 54737 [ 12000 | 136 | 82 | 96 [ 415 | 432 [ 60 | 19 | 45 [ 054 [ 046 | 8 | 15 [ 1022
8MSA4S.dd-eeff | 4500 | 19 | 09 [ 225 | 26 | 276 | 104 | 165 | 54737 | 12000 | 094 | 57 [ 455 [ 205 | 451 | 60 | 19 | 45 [ 054 [ 046 | 8 | 15 [ 1045
6000 | 12 | 075 [ 1.75 | 26 | 321 | 104 | 196 | 54737 | 12000 | 081 | 49 | 33 | 15 | 455 | 60 | 19 | 45 [ 054 [ 046 | 8 | 1.5 | 1045
3000 | 46 | 145 [ 375 | 63 | 411 [ 212 [ 251 [ 80000 | 12000 | 129 | 78 | 42 | 24 | 571 | 64 | 265 | 56 | 054 | 046 | 8 | 1.5 | 1045
8MSA4M.dd-eeff 4500 | 4.1 1.93 44 53 534 | 212 | 326 | 80000 | 12000 | 0.99 | 60 | 2.55 | 145 | 5.69 64 265 | 56 | 0.54 [ 0.46 8 1.5 | 1090
6000 | 3 | 1.88 [ 425 [ 53 | 682 [ 212 | 40.9 [ 80000 | 12000 | 0.78 | 47 [ 155 | 89 | 574 | 64 | 265 | 56 | 054 [ 046 [ 8 | 15 [ 1090
3000 | 64 [ 201 435 | 75 | 482 | 30 | 294 [ 72289 [ 12000 | 156 | 94 | 3 [192| 64 [ 66 | 415 | 77 [ 054 [ 046 [ 8 | 15 [ 1045
8MSA4L.dd-eeff | 4500 | 56 | 264 | 56 | 75 | 698 | 30 | 41.9 | 72289 | 12000 | 1.08 | 65 | 145 | 92 | 634 | 66 | 415 | 77 [ 054 [ 046 | 8 | 15 [ 1090
6000 | 45 | 283 | 6 | 75 | 907 | 30 | 553 | 72289 | 12000 | 083 | 50 | 087 | 56 | 644 | 66 | 415 | 7.7 | 054 | 046 | 8 | 1.5 | 1090
3000 | 85 | 267 6 95 6.38 38 38.3 | 62810 | 12000 | 1.49 | 90 | 1.65 | 11.7 | 7.09 68 6.05 | 105 | 0.54 | 0.46 8 1.5 | 1090
8MSA4X.dd-eeff 4500 | 75 353 6.5 95 7.76 38 46.6 | 62810 | 12000 | 122 | 74 | 113 | 79 6.99 68 6.05 | 105 | 0.54 | 0.46 8 1.5 | 1090
6000 | 6 | 377 | 7.7 | 95 | 113 | 38 | 67.6 | 62810 | 12000 | 0.84 | 51 [ 059 | 41 | 6.95 | 68 | 605 | 105 [ 054 [ 046 [ 8 | 4 [1180

Table 35: Technical data for SBMSA4

1) The B&R motor cables with this cable cross section are produced optimally (stripping length) for the recommended ACOPOS servo drives (see next column). B&R motor cables
with other cable cross sections can also be used (within the specified terminal cross section range) and can be obtained from B&R in the desired design on request.

2) The recommended servo drive is defined for the stall current of the motor; if more than double the stall torque is required during the acceleration phase, the next larger servo
drive should be selected. This recommendation is only a guideline, detailed inspection of the corresponding speed - torque characteristic curve can result in deviations of the
servo drive size (one size larger or smaller). The speed - torque characteristic curves shown in the following sections always refer to the smallest recommended servo drive for
the motor length!

1.7.2 Speed-Torque Characteristic Curves with 400 VAC Supply Voltage

8MSAA4S.dd-eeff
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Figure 20: Characteristic curve for B8MSA4S.dd-eeff
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8MSA4M.dd-eeff
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Figure 21: Characteristic curve for S8MSA4M.dd-eeff
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Figure 22: Characteristic curve for S8MSA4L.dd-eeff
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Figure 23: Characteristic curve for S8MSA4X.dd-eeff
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Servo Motors ¢ Motor Data 8MSA4

1.7.3 Dimensions

EnDat Feedback Resolver Feedback Extension of Dimension K, depending on the Motor Option [mm] 1)
Reinforced
Model Number Ko L{ M P | Py | Model Number L[| M P | Py | Holding Brake Oil Seal A Side Bearing
8MSA4S Ex-eeff 191 85 [117| 8MSA4S.RO-eeff 85 | 117
8MSA4M.Ex-eeff | 221 115[147 | 8MSA4M.R0-eeff 115 [ 147
23 19 32 Approx. 10 28
8MSA4L.Ex-eeff | 266 160192 | 8MSA4L.RO-eeff 160|192
8MSA4X.Ex-eeff | 321.5 215|247 | BMSA4X.R0-eeff | 285.5 215|247
Section Detail A- A Possible Connection Directions
31
!
A—>
’/ M
© ~
> R
2 5
10 31 . 4x09
P (P * ... with brake 102x102
40 ! Ko
!
1
A—
A Side Flange Detail (standard bearing) Detail A Side Flange Detail (option "reinforced A side bearing") Detail

14 1§

35,

28] ¥
LEEE R 2244 NE s
s s {' ] Ol g L I

Detail
(with oil seal)
4, 32 | N\— shaft key
3 A6 x 6 x 32
40 10

7 .
N
20
35 | V2 y
65 ;
©| o =
EEREIEIZE - I
s s 89 Y g *’ e | O
Detail
(with oil seal)
5. 40 | — Shaft key
3 A8 x7x40
50 19

Table 36: Dimensions for servo motor 8BMSA4

1) If a combination of motor options is used (e.g. holding brake and oil seal), the sum of the extensions for the individual motor options must be added to K.
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Servo Motors ¢ Motor Data 8MSA4

1.7.4 Maximum Shaft Load

X
F. | Radial force
LN I SO Axial force
) Distance between motor flange and the point the radial force F, is applied
Maximum radial force (for a mechanical bearing lifespan of 20000 operating hours)
Standard Bearing Option "Reinforced A Side Bearing"
\ 2600
1000 \ \
\ \ 2400 N
900 ’ ’
\ — . \ —
\ - 2200 ~ -
= e N £ = ’ N £
2 800 E = 2000 > N E
L . 500 w - (500 T
@ " z @ \ . \ H
S 700~ = < < S 1800 e <
£ - 1000 & g 1600 1000 &
= ‘. [0 = \ T [0}
. > M~ o
g \ \ 1500 ® g 1400 \ —<1500 ©
E 500 ~——_ — g £ Q
= © X 1200 ©
© ]
= o 1 3000 = \Q\ 3000
1000
\\ 4500 — 4500
6000 6000
300 — F’max (smooth shaft) 800 (- — Frmax (smooth shaft)
. Frmax (shaft key) . Frmax (shaft key)
T T 600 i i
0 10 20 30 0 10 20 30 40
Distance x [mm] Distance x [mm]
Maximum axial force
Standard Bearing Option "Reinforced A Side Bearing"
F, =91IN F. =251N
amax amax
Table 37: Maximum shaft load for BMSA4
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Servo Motors ¢ Motor Data 8MSA5

1.8 Motor Data SMSA5

1.8.1 Technical Data

e |§
S ® s |3
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= o o & P £— |8 8 S S 3 o 3 S o8| X%
» ¢ |8 |Es |8 |5 [E=(s |§ |2 € |§ [ |§ |& |% |9z
= ] 5 g ° - = = 52 |a_ (B B E |§ £ E 2 £ 2 £ © s (823>
8 g = E 3 & o | T8 | ar S_|8a |a S = Ez|s £ == o 5 £Es(2e
o 56|38 -] g_|E EE | E EDN |ESE OIS (P8 |2 |BT | CElSx |E SEle~|ez|8 2
e |LEISE IS _|CE|S 22 |2 |25 |2E |sE | |SC|cE|Lw [EE|EE 25|58 (=D |5 E|ES(EQ
Motor BEIBZ |32 |B=|S2 3= |t 8| |52 |5 (e (B8 8|2 :|5E 5|28 (BB (22|35 52|58

= = = wB=|= T = ] = sE(sTISnls T & = 3 = | = =~ |® &|® & =
EZ|EZ|EC|E=|E= |8 |S=|2£|25 |28 (Re (¥ G |a S| us |25 (22528 |EL 25|28
SMSA5S. dd-eeff-1 3000 [ 5.7 1.79 4 6.6 453 | 19.8 | 226 | 49500 | 9000 | 1.46 88 | 415 | 27.8 6.7 45 4 75 | 1.66 | 09 15 15 | 1045
’ 4500 | 5.2 245 52 6.6 6.44 | 19.8 32 49500 | 9000 | 1.03 62 | 205 | 138 | 6.73 45 4 75 | 166 | 09 15 1.5 | 1090
SMSASM.dd-eeft-1 3000 | 8.8 2.76 55 | 105 | 635 | 315 | 31.6 | 50806 | 9000 | 1.65 | 100 | 225 | 20 8.89 50 6.2 10 | 1.66 | 0.9 15 15 | 1090
’ 4500 | 72 | 339 | 74 [ 105 [ 1041 | 315 52 50806 | 9000 | 1.01 61 | 083 [ 74 8.92 50 6.2 10 | 1.66 | 0.9 15 4 | 1180
MSASL.dd-eeff-1 3000 1" 3.46 73 | 135 | 868 | 40.5 | 432 | 55479 | 9000 | 1.56 94 155 | 146 | 9.42 55 7.3 112 | 166 | 09 15 1.5 | 1090
) 4500 9 424 89 | 135 | 1296 | 405 | 64.5 | 55479 | 9000 | 1.04 63 | 068 | 65 9.56 55 7.3 112 [ 1.66 | 0.9 15 4 1180
SMSA5X.dd-eeff-1 3000 | 14.5 [ 4.56 8.6 17 9.88 51 492 | 53684 [ 9000 | 1.72 | 104 | 1.26 | 13.3 | 10.56 | 60 95 13.7 | 166 | 0.9 15 4 1180
: 4500 | 11 518 | 109 [ 17 16.3 51 81 53684 | 9000 | 1.04 [ 63 | 046 [ 4.8 104 60 95 (137 | 1.66 | 0.9 15 4 | 1180
SMSASE.dd-eeff-1 3000 | 17.5 55 105 | 22 12.79 66 63.7 | 56410 | 9000 | 1.72 | 104 | 0.95 | 10.5 | 11.05 | 75 11.7 | 162 | 1.66 | 0.9 15 4 1180
) 4500 | 135 | 636 | 146 | 22 21.81 66 108.6 | 56410 | 9000 | 1.01 61 033 | 36 | 1091 75 117 | 162 | 1.66 | 0.9 15 4 1320

Table 38: Technical data for SMSA5

1) The B&R motor cables with this cable cross section are produced optimally (stripping length) for the recommended ACOPOS servo drives (see next column). B&R motor cables
with other cable cross sections can also be used (within the specified terminal cross section range) and can be obtained from B&R in the desired design on request.

2) The recommended servo drive is defined for the stall current of the motor; if more than double the stall torque is required during the acceleration phase, the next larger servo
drive should be selected. This recommendation is only a guideline, detailed inspection of the corresponding speed - torque characteristic curve can result in deviations of the
servo drive size (one size larger or smaller). The speed - torque characteristic curves shown in the following sections always refer to the smallest recommended servo drive for
the motor length!

1.8.2 Speed-Torque Characteristic Curves with 400 VAC Supply Voltage

8MSAS5S.dd-eeff-1

25 .
— n, =3000 min”
. — N =4500 min™ |
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\ N . (4500/11.2
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— —() .
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Speed [min™']

Figure 24: Characteristic curve for SMSA5S.dd-eeff-1

8MSA5M.dd-eeff-1
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Figure 25: Characteristic curve for S8MSA5M.dd-eeff-1
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8MSAS5L.dd-eeff-1
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Figure 26: Characteristic curve for SMSA5L.dd-eeff-1
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Figure 27: Characteristic curve for SMSA5X.dd-eeff-1
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Figure 28: Characteristic curve for SMSAS5E.dd-eeff-1
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Servo Motors ¢ Motor Data 8MSA5

1.8.3 Dimensions

EnDat Feedback Resolver Feedback Extension of Dimension K, depending on the Motor Option [mm] 1)
Reinforced
Model Number Ko L M Model Number Ko L M Holding Brake Oil Seal A Side Bearing
8MSA5S.Ex-eeff-1 205 8MSA5S.R0-eeff-1 186
8MSA5M.Ex-eeff-1 239 8MSA5M.RO-eeff-1 | 220
8MSAS5L. Ex-eeff-1 256 65 26 8MSA5L.RO-eeff-1 237 46 20 43 Approx. 10 35
8MSA5X.Ex-eeff-1 290 8MSA5X.R0-eeff-1 271
8MSA5E.Ex-eeff-1 324 8MSA5E.RO-eeff-1 305
Section Detail A - A Possible Connection Directions

[
A— :H]
M
~
© o 5
S IS &
Q ’(! o
T 46 L 4x012
50 . K, 142x142
!
1
A—>
A Side Flange Detail (standard bearing) Detail A Side Flange Detail (option "reinforced A side bearing") Detail
22
20 — H
4 4 3 H
ks i 771 : ;
CEEEEDR! S I N EE T 22 7 /¢ L
IR Jy ojo R R QQE* - oo
Detail Detail
(with oil seal) (with oil seal)
5. 40 N\_ Shatt key 9. 40 | — Shaft key
35 A8x7 x40 3.5 A10x 8% 40
50 11 58 24

Table 39: Dimensions for servo motor 8MSA5

1) If a combination of motor options is used (e.g. holding brake and oil seal), the sum of the extensions for the individual motor options must be added to K.
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1.8.4 Maximum Shaft Load

X
F. | Radial force
LN I SO Axial force
) Distance between motor flange and the point the radial force F, is applied
Maximum radial force (for a mechanical bearing lifespan of 20000 operating hours)
Standard Bearing Option "Reinforced A Side Bearing"
\ .
1400 - \ 5000 \ . )
. \ .
\ " 'y N 4500 =~ . -
Z 1200 = £ z ~— £
w- ~ = w- \ ~s0 &
5 L™ 4000 5
Q N\ (500 > >
:§) 1000 ~_ \ J gm :§> . ~— gm
= . o) — )
«© . (0] «© o)
8 \\\\ % 8 \ ~—— 1000 %
g 1000 g g —
3000 )
E s B —] & S I ~—~—1500 &
% T © % 2500 ®
© ©
3 ~—— —— = T~ —
600 3000 — 3000
i 4500 2000 4500
- F (smooth shaft) - F (smooth shaft)
rmax rmax
400 H * + + Fimax (Shaft key) 1500 - F e (Shaft key)
I I I I
0 10 20 30 40 10 20 30 40 50
Distance x [mm] Distance x [mm]
Maximum axial force
Standard Bearing Option "Reinforced A Side Bearing"
F. =132N Fa.. = 501N
amax amax
Table 40: Maximum shaft load for 8BMSA5
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Servo Motors ¢ Motor Data 8MSA6

1.9 Motor Data 8MSA6

1.9.1 Technical Data

[
= 3 _‘g
£ £ s |
3 = ] £ (|8%| _
o |® 8 £ |= |3 s 5 |5E|8%
z |8 % g |§ |£ |e |2 2 gl
S E 3 c k7 = s = <3 25 8 <
L 53 S= | o = =— |8 3 3 5 = @ |s s [S3|2E
- 2 2 5C | 8 s Sc | g g @ © 5 5 E (& 5 22(=2
2 (8 |5 |B |e |2 |2 |2 |22 |&-~|2 (2|8 |8 |E |g_|2 |8 |E_|8 |2 |B8g|82
g8 |2 |E [ |8 |2¢|% T2 2% |§=|82|2 |2=|E |ET|5=|E |sE|2 |2_|82|68
a— |5 |3 5 =3 E EE | E ED |EE |OT |98 |2~ |BF | =& F=ElSx & SEls_|e=|B8=|8£
w'e [FE|azs [O SE|3 SZ |3z | 3% SE o[22 |0 |SE| €% |EE|EE |2~ |ES|(=sDITE|EZ|ES
Motor sE |v2 |z |[z=|EE|O_ |[EZ|EZ|EZB |E= [SE (2S5 (5=|5E|E2 |E2| 28 |55|e2|E2|z52|E2|Ee
EE|ES |22 E= |55\ (55|52 |2 E|E2|2S|2 52 5|5 |8 E|E2 82|55 2|25 (82(8¢s
EF S |EC Bz |oe == |2 E|25 |2£& (B2 ||| wT |ES| 25 |2 (2f = (8= |52
SMSAGS.dd-ceff-1 3000 13 4.08 82 | 135 | 816 | 473 40 36107 | 6000 | 1.65 [ 100 | 1.1 135 [ 1227 | 45 131 139 [ 556 | 1.6 32 1.5 | 1090
.ad-eefl-
4500 10 4.7 9.1 135 | 11.66 | 47.3 57 36107 | 6000 | 1.16 70 | 056 | 6.7 | 11.96 | 45 131 139 [ 556 | 1.6 32 4 1180
3000 | 17 534 [ 106 [ 19 [ 11.49 | 66.5 56 35562 | 6000 | 1.65 [ 100 | 0.61 9 1475 | 53 187 | 182 | 556 | 1.6 | 32 4 | 1180
8MSA6M.dd-eeff-1
4500 | 10 4.7 9 19 | 15.95 | 66.5 79 35562 | 6000 | 1.19 [ 72 | 0.32 [ 47 | 1469 | 53 187 | 182 | 556 | 1.6 | 32 4 | 1180
SMSAGL.dd-eeff-1 3000 19 597 | 123 | 22 13.71 7 67.2 | 35814 | 6000 16 97 [ 046 | 7.3 | 1587 | 60 215 | 203 | 556 | 1.6 32 4 1180
.dd-eeft-
4500 10 4.7 9.2 22 18.73 77 92 35814 | 6000 | 1.17 il 025 | 39 15.6 60 215 [ 203 | 556 | 16 32 4 1180
3000 | 24 754 | 147 | 29 17.19 | 101.5 84 34407 | 6000 | 1.69 [ 102 | 0.31 | 56 | 18.06 | 70 295 | 26.7 | 556 | 1.6 32 4 1180
8MSA6X.dd-eeff-1
4500 6 283 57 29 2369 | 101.5| 116 34407 | 6000 | 1.22 74 | 0.16 3 1875 | 70 295 | 26.7 | 556 | 1.6 32 4 1320

Table 41: Technical data for SMSA6

1) The B&R motor cables with this cable cross section are produced optimally (stripping length) for the recommended ACOPOQS servo drives (see next column). B&R motor cables
with other cable cross sections can also be used (within the specified terminal cross section range) and can be obtained from B&R in the desired design on request.

2) The recommended servo drive is defined for the stall current of the motor; if more than double the stall torque is required during the acceleration phase, the next larger servo
drive should be selected. This recommendation is only a guideline, detailed inspection of the corresponding speed - torque characteristic curve can result in deviations of the
servo drive size (one size larger or smaller). The speed - torque characteristic curves shown in the following sections always refer to the smallest recommended servo drive for
the motor length!

1.9.2 Speed-Torque Characteristic Curves with 400 VAC Supply Voltage

8MSAG6S.dd-eeff-1
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Figure 29: Characteristic curve for SBMSA6S.dd-eeff-1
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Figure 30: Characteristic curve for S8MSA6M.dd-eeff-1
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8MSAG6L.dd-eeff-1
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Figure 31: Characteristic curve for SMSA6L.dd-eeff-1
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Figure 32: Characteristic curve for SMSA6X.dd-eeff-1
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Servo Motors ¢ Motor Data 8MSA6

1.9.3 Dimensions

EnDat Feedback Resolver Feedback Extension of Dimension K, depending on the Motor Option [mm] )
Reinforced
Model Number Ko L M Model Number Ko L M Holding Brake Oil Seal A Side Bearing

8MSA6S.Ex-eeff-1 221 8MSA6S.R0-eeff-1 202

8MSA6M.Ex-eeff-1 255 8MSA6M.R0-eeff-1| 236 23

65 26 46 20 53 Approx. 10

8MSAG6L.Ex-eeff-1 272 8MSA6L.R0-eeff-1 253

8MSA6X.Ex-eeff-1 330 8MSA6X.R0-eeff-1 311 33

Section Detail A - A Possible Connection Directions

A—>
M
© S ~
R | e
Q E o
12| 53 L 4x013 N
50 1 K 190x190
i
1
A—
A Side Flange Detail (standard bearing) Detail A Side Flange Detail (opt. "reinforced A side bearing") Detail
_ . v »
22
20 i = H
73 ' ¥ i /
©| ® w| = ©f ® :
EEREB 2244 7 8[8 RIS R o7 /88 [
'; s : *’ al O B '; | ® ® ™ E{“ < 0| O
Detail Detail
(with oil seal) (with oil seal)
5. 40 N\— shaft key 9. 40 | — Shaftkey
* ... with brake 35 ABx7x40 35 A8 x 7 x 40
50 12 58 22 |

Table 42: Dimensions for servo motor 8BMSA6

1) If a combination of motor options is used (e.g. holding brake and oil seal), the sum of the extensions for the individual motor options must be added to K.
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Servo Motors ¢ Motor Data 8MSA6

1.9.4 Maximum Shaft Load

X
F. | Radial force
LN I SO Axial force
) Distance between motor flange and the point the radial force F, is applied
Maximum radial force (for a mechanical bearing lifespan of 20000 operating hours)
Standard Bearing Option "Reinforced A Side Bearing"
\
. . 5000
1400 - \
\ N —_ 4500 —_
Z 1200 e — '-’g z S~ E
;_ . N\ =3 ;_
w . : w- 4000 ~ 500 —
® . \ [500 @ o T~ 8
-S 1000 \ . . R g‘“ -S 3500 \ _g“’
.(_E \ \ B . 8 § \ \ 8
8 ~— T~~Ji000 @ © T~ T~ 1000 &
~—_ - o 3000 @
§ 00 g § I i g
£ ~—— 1500 s £ B 1500 s
P
(;é \\\\ © é 2500 — \\ 3
600 T 3000 T~ 3000
—~———{ 4500 2000 ~—— 4500
- F (smooth shaft) - F (smooth shaft)
rmax rmax
a00H " Frmax (shaft key) 1500 H . Frmax (shaft key)
I I I I I
0 10 20 30 40 0 10 20 30 40 50
Distance x [mm] Distance x [mm]
Maximum axial force
Standard Bearing Option "Reinforced A Side Bearing"
F = 135N F = 492N
amax amax
Table 43: Maximum shaft load for BMSA6
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Servo Motors ¢ Motor Data 8MSA7

1.10 Motor Data SMSA7

1.10.1 Technical Data

[
= 3 _‘g

£ £ s |
3 o 2 £ (|8%| _
™ € S £ - 3 £ 5 |5E(8%
5 |8 ] £ § |= 2 |2 2 gl
S E 3 c k7 = s = <3 25 80
L o S= | 5 = £€— |8 8 3 S = o = S S= |33
- 3 3 E° | 8 5§ |s<|g |8 2 © |E [5 |8 [& |5 |[=2(=2
z 8 |5 |B |le |2 [ |2 |22 |8—|2 |2E|18 |8 |E |g_|2 |28 |E_|E | |8g|8%
. |T S £ El s o |a s (o |5 _ |65 |8 S i E-lS £ |Sx|md |5 25 (B¢
o= |6 |8 5 =3 E EE | E ED |EE |OT |98 |2~ |BF | =& F=ElSx & SEls_|e=|B8=|8£
®c |FE|ax |O SE|3 SZ |2z |25 |2E |2 |22 |0 | E|S€w |EE|EE |2~ |ES|=sD|ITE|EZ|ES
Motor sE |v2 |z |[z=|EE|O_ |[EZ|EZ|EZB |E= [SE (2S5 (5=|5E|E2 |E2| 28 |55|e2|E2|z52|E2|Ee
EE B |E= 23|52 55 |5 E|5 2|52 |5E(ESES|2 58|55 |8 558|825 8258282
EE|ES|ES |E=|hs | (2= |2 E|28 2L (8|S (a || ws |(EE(SES |ze|=F =828 |28
oMSATS ddett |20 | 20 [ 628 [ 14126 [ 169 | 78 [ 659 | 11642 | 6000 | 1.54 | 93 [ 046 | 51 [ 1109 | 60 | 67 | 223556 | 16 | 32 | 4 [180

.da-eel

4500 | 145 | 683 | 158 | 26 | 2535 | 78 | 989 | 11642 | 6000 | 1.03 | 62 | 0.2 | 22 | 11 60 | 67 | 223|556 16 | 32 | 4 | 1320
SMSATM dckeeft 3000 | 23 723 | 168 | 32 | 2126 | 96 829 | 11852 | 6000 | 1.51 91 03 | 37 | 1233 | 67 81 262 | 556 [ 1.6 32 4 11320
’ 4500 | 15 | 7.07 [ 145 | 32 | 2687 | 96 | 1048 | 11852 | 6000 | 1.19 [ 72 [ 019 [ 22 | 1158 | 67 | 81 [ 262|556 | 16 | 32 | 4 |1320
8MSA7L.dd-eeff | 3000 | 26 | 817 | 17.3 | 40 [ 2394 | 120 | 93 | 11881 | 4500 | 1.67 | 101 | 027 | 34 | 1259 | 70 | 101 | 32 [ 556 | 16 | 32 | 4 [1320

Table 44: Technical data for SMSA7

1) The B&R motor cables with this cable cross section are produced optimally (stripping length) for the recommended ACOPOS servo drives (see next column). B&R motor cables
with other cable cross sections can also be used (within the specified terminal cross section range) and can be obtained from B&R in the desired design on request.

2) The recommended servo drive is defined for the stall current of the motor; if more than double the stall torque is required during the acceleration phase, the next larger servo
drive should be selected. This recommendation is only a guideline, detailed inspection of the corresponding speed - torque characteristic curve can result in deviations of the
servo drive size (one size larger or smaller). The speed - torque characteristic curves shown in the following sections always refer to the smallest recommended servo drive for
the motor length!

1.10.2 Speed-Torque Characteristic Curves with 400 VAC Supply Voltage

8MSA7S.dd-eeff
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Figure 33: Characteristic curve for S8MSA7S.dd-eeff
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Figure 34: Characteristic curve for SMSA7M.dd-eeff
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8MSAT7L.dd-eeff
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Figure 35: Characteristic curve for SMSA7L.dd-eeff
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Servo Motors ¢ Motor Data 8MSA7

1.10.3 Dimensions

EnDat Feedback Resolver Feedback Extension of Dimension K, depending on the Motor Option [mm] 1)
Reinforced
Model Number Ko L M Model Number Ko L M Holding Brake Oil Seal A Side Bearing
8MSA7S.Ex-eeff 259 8MSA7S.R0-eeff 240
8MSA7M.Ex-eeff 282 65 34 8MSA7M.R0-eeff 263 46 20 44 Approx. 10
8MSA7L.Ex-eeff 316.5 8MSA7L.RO-eeff 297
Section Detail A- A Possible Connection Directions

Top B side

A—>
<
| e & e - i E
Q
13| 29
40 190x190
58 ! Ky
!
I
A—>
A Side Flange Detail (standard bearing) Detail
45, |
65 7
8 5l | o ol il 8 BN
'; Q| 8 E{- o R I
Detail
(with oil seal)
9. 40 N\— shaft key
4 A8 X7 x40
58 13

Table 45: Dimensions for servo motor SMSA7

1) If a combination of motor options is used (e.g. holding brake and oil seal), the sum of the extensions for the individual motor options must be added to K.
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Servo Motors ¢ Motor Data 8MSA7

1.10.4 Maximum Shaft Load

X
F. | Radial force
P I S Axial force
) Distance between motor flange and the point the radial force F, is applied
Maximum radial force (for a mechanical bearing lifespan of 20000 operating hours)
Standard Bearing
1600

z s
<. 1400

— \ S
TR 500 —
8 \\ g
S 1200 —_ <
=z o}
® 1000 2
< 1000 T~ ©
€ o)
= 1500 ©
=

—
\\\ 3000
[~ 4500
600 F ax (SMoOth shaft)
. Frmax (shaft key)
I I
0 10 20 30 40 50

Distance x [mm]

Maximum axial force

Standard Bearing

F = 160N

Amax

Table 46: Maximum shaft load for SMSA7
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Servo Motors ¢ Motor Data 8MSA8

1.11 Motor Data SMSAS8

1.11.1 Technical Data
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2 |5 |3 = I3 E EE | E Em EE |ST |98 |8~ |BF|® L= 2| [ SEls_|e=|B8=|8£
we |[FE|az O SE|3 SZ |3z | 3% SE o |28 |EC0|SE|85 |EE|EE |2 _|ES|=TITE Ex|ES
Motor ° sz |v2 |e=|FE|O_ |EZ|EZ|E3 |E= |3 DS (5= (5= |52 [E g0 E5(aP|Ex 5= (E= °
EE B |E= 23|52 55 |5 E|5 2|52 |5E(ESES|2 58|55 |8 558|825 8258282
EF|IES|ES E=|b=|ae (2= |=F |25 |2& By |2¥ (a6 | ws [EF| S5 [Se|2 S (=B |2S(23
8MSABS.dd-eeff 3000 | 30 942 | 178 | 40 21.79 | 120 85 15769 | 3600 | 1.84 | 111 [ 025 | 5.7 228 47 761 4 53 | 535 | 130 4 11320
8MSA8M.dd-eeff 3000 | 50 | 15.71 | 27.8 | 68 35.75 | 204 | 139.4 | 17958 | 3600 19 115 | 013 | 33 | 2538 | 65 | 1136 | 56 53 | 535 | 130 4 1320
8MSABL.dd-eeff 2000 | 70 14.66 | 29.1 93 37.99 | 279 | 1482 | 18283 | 3600 | 245 | 148 | 012 | 3.7 | 30.83 | 79 | 1526 [ 73 53 | 535 | 130 | 10 | 1640
B8MSA8X.dd-eeff 2000 | 85 178 | 358 | 115 | 46.66 | 345 182 | 18148 | 3600 | 246 | 149 | 009 | 28 | 31.11 [ 90 | 190.1 | 89 53 | 535 | 130 [ 10 | 1640

Table 47: Technical data for SMSA8

1) The B&R motor cables with this cable cross section are produced optimally (stripping length) for the recommended ACOPOS servo drives (see next column). B&R motor cables
with other cable cross sections can also be used (within the specified terminal cross section range) and can be obtained from B&R in the desired design on request.

2) The recommended servo drive is defined for the stall current of the motor; if more than double the stall torque is required during the acceleration phase, the next larger servo
drive should be selected. This recommendation is only a guideline, detailed inspection of the corresponding speed - torque characteristic curve can result in deviations of the
servo drive size (one size larger or smaller). The speed - torque characteristic curves shown in the following sections always refer to the smallest recommended servo drive for
the motor length!

1.11.2 Speed-Torque Characteristic Curves with 400 VAC Supply Voltage

8MSAB8S.dd-eeff
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Figure 36: Characteristic curve for S8MSA8S.dd-eeff
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Figure 37: Characteristic curve for SMSA8M.dd-eeff
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8MSASL.dd-eeff
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Figure 38: Characteristic curve for SMSA8L.dd-eeff
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Figure 39: Characteristic curve for S8MSA8X.dd-eeff
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1.11.3 Dimensions

EnDat Feedback Resolver Feedback Extension of Dimension K, depending on the Motor Option [mm] 1)
Reinforced

Model Number | Kg A B L | M | Model Number | K, A B L | M | Holding Brake Oil Seal A Side Bearing
8MSA8S Ex-eeff | 322 8MSA8S.RO-eeff | 311

38k6 | 80 38Kk6 | 80
8MSABM.Ex-eeff | 390 8MSA8BM.RO-eeff | 379

66 | 35 55 | 30 68 Approx. 10 35

8MSASL.Ex-eeff | 458 8MSABL.RO-eeff | 447

42k6 | 110 42k6 | 110
8MSA8X Ex-eeff | 526 8MSA8X.R0-eeff | 515

Section Detail A - A Possible Connection Directions

Top
U # SR 62 55 55
25 i 25
A @) @ fl i
I e
0 Z—\ 9
A
M & % Q
w0 ~
< S o
8 & IS
o o
o —
)
&
(&) Iy ©
— N
@ ©
O, O,
18| 45 @2 L | Taxe145 U
B K, 240x240
I
A—>
A Side Flange Detail (standard bearing) Detail A Side Flange Detail (option "reinforced A side bearing") Detail
R
36
% 4.8 4.5 H
‘. ‘ 2571, :
o wl o “ Qof % < o ’
SEEEEE! 88 1T g3 ye gi Z g s
N‘QQ* gl g n&“‘s ______ (m]
Detail § Detail
(with oil seal) 2 (with oil seal)
~ 7 ",
Y N y
"lx
8. 65 | \— Shaft key 8], 634/90™ L Shaft key
* ... BMSASS/M 4 A10x 8x 63" * ... 8MSA8SM 4 A12x8x 63"
** ... BMSA8BL/X 80%/110* 18 A12x 8 x 63** ** ... BMSA8L/X 80*/110** 48 | A16x10x90°

Table 48: Dimensions for servo motor SMSA8

1) If a combination of motor options is used (e.g. holding brake and oil seal), the sum of the extensions for the individual motor options must be added to K.
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1.11.4 Maximum Shaft Load

X
i | S— Radial force
a oo - |- Axial force
) Distance between motor flange and the point the radial force F, is applied
Maximum radial force (for a mechanical bearing lifespan of 20000 operating hours)
Standard Bearing Option "Reinforced A Side Bearing"
3500
\ . \
- 9000 —
3000 - -
Z < Z 'c
Z ~——_ £ = T~ £
TR 500 _‘a_) w 8000 =
[0} [0 [
£ 2500 &8 T~ c®
= \ ® S 7000 ~—] 3
_ _ (2]
g 2000 Y g 6000 Q
g 1500 & 3 I 1500 3
X > < >
= \ —~—— © g 5000 1
= 1500 3000 \\\ 3000
] 4500 4000 4500
- F (smooth shaft) .= F (smooth shaft)
rmax rmax
1000 H -+ + Finay (Shaft key) 3000 H « -+ Frmax (Shaft key)
I T I T
0 20 40 60 0 20 40 60
Distance x [mm] Distance x [mm]
Maximum axial force
Standard Bearing Option "Reinforced A Side Bearing"
F = 323N F = 974N
amax amax
Table 49: Maximum shaft load for BMSA8
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Servo Motors * Three-phase Synchronous Motors 8MS

1.12 Motor Data Overview for Cooling Type C

The technical data listed in the following sections (Kg, KT, Ins 1o, Imaxs BopHs Lophs el tiherm» M, J) has a theoretical tolerance
range of +10 %. This is also valid for the speed - torque characteristic curves represented in the following sections.

=
o : |5
3 a (3=
d ;‘lij, £ £ ﬁ"‘g «
s |3 |3g 5ol |2 [ |8 s |55/82
g |E |=3 2 & |5 (3 |& g |25|8%
S8 185l |z |zl (8 |8 |5 = |8 |2 |. @ |38|%E
= ] 2 2 |2 s [8=|5 [§ e (9 |% 5 |5 |€ |2 35|83
302 |8 |E |3 |5 (2|2 |28 |Sc|2_ 8512 |E_|E |B=|E |2 |E<|E |5 |23[2%
ST |Ez|8< |8 |Be|5 |8E|s. |52 |55 |S%|SE|8x |2 5. [RE|EE|E _|2E|eal2e|EE|25
e 3E (32 |32 |32 |CE|Cx |[ES|E2 |28 (£S5 |28 (85|52 (a5 (5E (|25 |57(28|52 32|58 |5
FE|EF|E2|RZ |8 |85 2L |2 E |88 (B |er|2fBlB |25 (822 (2|2 52850888
3000 [ 299 | 0.94 | 241 | 3.38 25 104 | 115 | 54737 | 12000 | 1.36 | 82 96 | 415 | 432 60 1.9 5 | 054 [ 0.46 8 15 | 1045
8MSC4S.dd-eeff 4500 | 247 | 116 | 293 | 3.38 | 359 | 104 | 165 | 54737 | 12000 | 0.94 | 57 | 455 | 205 | 4.51 60 1.9 4. 0.54 | 0.46 8 1.5 | 1045
6000 [ 156 | 098 | 228 | 3.38 | 417 | 104 | 196 | 54737 | 12000 | 0.81 49 33 15 4.55 60 1.9 45 | 054 | 0.46 8 15 | 1045
3000 | 5.98 | 1.88 | 4.88 | 6.89 | 534 [ 21.2 [ 251 | 80000 | 12000 | 1.29 | 78 | 42 | 24 5.71 64 | 265 | 56 | 054 | 046 | 8 1.5 | 1090
8MSC4M.dd-eeff 4500 | 533 | 251 | 572 | 689 | 6.94 | 21.2 | 326 | 80000 | 12000 | 0.99 | 60 | 255 | 145 | 5.69 64 | 265 | 56 | 054 | 046 | 8 1.5 | 1090
6000 [ 3.9 245 | 553 | 6.89 | 887 | 212 | 40.9 | 80000 | 12000 | 0.78 | 47 | 155 | 8.9 5.74 64 2.65 56 | 054 | 0.46 8 1.5 | 1090
3000 | 8.32 | 261 566 | 9.75 | 6.27 30 29.4 | 72289 | 12000 | 1.56 | 94 3 19.2 6.4 66 4.15 7.7 | 054 | 0.46 8 1.5 | 1090
8MSC4L.dd-eeff 4500 | 728 | 343 | 728 | 9.75 | 9.07 30 419 | 72289 (12000 | 1.08 | 65 | 1.45 [ 9.2 6.34 66 4.15 7.7 | 054 | 0.46 8 1.5 | 1090
6000 | 5.85 | 3.68 78 | 975 | 11.79 | 30 55.3 | 72289 | 12000 | 0.83 | 50 | 0.87 | 56 6.44 66 415 7.7 | 054 | 0.46 8 4 1180
3000 | 11.05 | 347 78 | 1235 | 829 38 38.3 | 62810 [ 12000 | 1.49 | 90 | 1.65 | 11.7 | 7.09 68 6.05 | 105 | 054 [ 046 | 8 1.5 | 1090
8MSC4X.dd-eeff 4500 | 9.75 | 459 | 845 [12.35 | 10.09 | 38 46.6 | 62810 | 12000 | 122 | 74 | 113 | 79 | 6.99 68 6.05 | 105 | 054 [ 046 | 8 4 | 1180
6000 [ 7.8 49 |[10.01 | 1235 | 1464 | 38 67.6 | 62810 | 12000 | 0.84 | 51 059 | 41 6.95 68 6.05 | 10.5 | 0.54 | 0.46 8 4 | 1180
MSC5S.dd-eeff-2 3000 | 7.41 2.33 52 858 | 589 | 198 | 22.6 | 49500 | 9000 | 1.46 | 88 | 4.15 | 278 6.7 45 4 75 | 166 | 09 15 1.5 | 1090
4500 | 6.76 | 319 | 6.76 | 858 | 837 | 198 32 49500 | 9000 | 1.03 | 62 | 2.05 [ 138 | 6.73 45 4 75 | 166 | 09 15 1.5 | 1090
SMISCEM.dd-cefi-2 3000 | 11.44 | 359 | 7.15 | 1365 | 826 | 315 | 316 | 50806 | 9000 | 1.65 | 100 | 225 | 20 8.89 50 6.2 10 | 166 | 09 15 1.5 | 1090
4500 | 9.36 | 4.41 | 9.62 | 13.65 | 13.53 | 31.5 52 50806 | 9000 | 1.01 | 61 | 083 | 7.4 | 892 50 6.2 10 | 166 [ 09 15 4 | 1180
SMSCSL.dd-eeff-2 3000 | 143 | 449 | 949 | 1755 | 11.28 | 405 | 432 | 55479 | 9000 | 1.56 | 94 | 155 | 146 | 9.42 55 7.3 112 | 166 | 09 15 4 1180
4500 | 11.7 | 551 | 11.57 | 17.55 | 16.85 | 405 | 64.5 | 55479 | 9000 | 1.04 | 63 | 068 | 6.5 9.56 55 7.3 112 | 166 | 09 15 4 1180
MSC5X.dd-eeft-2 3000 | 18.85 | 5.92 | 11.18 | 22.1 | 1284 [ 51 492 | 53684 | 9000 | 1.72 | 104 | 1.26 | 13.3 | 10.56 | 60 95 137 | 166 | 09 15 4 | 1180
4500 | 14.3 | 6.74 | 1417 | 221 | 21.19 | 51 81 53684 [ 9000 | 1.04 | 63 | 046 [ 48 104 60 95 13.7 | 166 | 09 15 4 11320
SMSCSE dd-eeff-2 3000 2275 | 7.15 | 1365 | 286 | 1663 | 66 63.7 | 56410 [ 9000 | 1.72 | 104 | 0.95 | 105 | 11.05 | 75 117 | 162 | 166 | 09 15 4 1180
4500 | 17.55 | 827 | 18.98 | 286 | 28.35 | 66 108.6 | 56410 | 9000 | 1.01 61 033 | 36 | 10.91 75 117 | 162 | 166 | 0.9 15 4 1320
3000 ( 169 | 531 [ 10.66 | 17.55 | 10.61 | 47.3 40 36107 | 6000 | 1.65 | 100 | 1.1 [ 135 | 1227 | 45 131 | 139 | 556 | 1.6 32 4 | 1180
8MSC6S.dd-eeff-2
4500 13 6.13 | 11.83 | 17.55 | 15.16 | 47.3 57 36107 | 6000 | 1.16 | 70 | 056 [ 6.7 | 11.96 | 45 131 | 139 | 556 | 1.6 32 4 | 1180
SMSCEM.dd-eeff-2 3000 | 22.1 6.94 (1378 | 24.7 | 1494 | 66.5 56 35562 | 6000 | 1.65 | 100 | 0.61 9 1475 | 53 187 | 182 | 556 | 1.6 32 4 1180
4500 13 6.13 | 11.7 | 247 | 20.74 | 66.5 79 35562 | 6000 | 119 | 72 | 032 | 47 | 1469 | 53 187 | 182 | 556 | 1.6 32 4 1180
SMISCEL.dd-eeff-2 3000 | 247 | 7.76 [ 1599 | 286 | 17.82 | 77 67.2 | 35814 | 6000 | 1.6 97 | 046 | 7.3 | 15.87 | 60 215 | 203 | 556 [ 16 32 4 | 1180
4500 | 13 6.13 | 11.96 | 286 | 2435 | 77 92 35814 | 6000 | 117 | 71 | 025 | 3.9 156 60 | 215 | 203 | 556 | 16 | 32 4 1320
SMSCEX.dd-eeft-2 3000 | 312 98 |[19.11| 37.7 | 2235 | 101.5| 84 34407 | 6000 | 169 | 102 | 0.31 | 56 | 18.06 | 70 295 | 267 | 556 | 16 32 4 1320
4500 | 7.8 368 | 741 | 377 | 308 | 101.5| 116 | 34407 | 6000 | 1.22 | 74 | 0.16 3 18.75 | 70 295 | 267 | 556 | 16 32 4 1320
BMISCTS.dd-ceff-1 3000 | 26 817 [ 1833 | 338 | 21.97 | 78 65.9 | 11642 [ 6000 | 1.54 | 93 | 046 | 51 | 11.09 [ 60 67 | 223 | 556 | 16 | 32 4 1320
4500 | 18.85 | 8.88 | 20.54 | 338 | 3296 | 78 989 | 11642 | 6000 | 1.03 | 62 02 | 22 11 60 67 223 | 556 | 1.6 32 4 11320
SMSCTM.dd-ceft-1 3000 [ 299 | 939 [21.84| 416 | 2764 | 96 829 | 11852 | 6000 | 1.51 91 0.3 37 | 1233 | 67 81 262 | 556 | 16 32 4 1320
4500 | 195 | 919 | 18.85| 416 | 3493 | 96 104.8 | 11852 | 6000 | 119 | 72 | 019 | 22 | 11.58 | 67 81 262 | 556 [ 16 32 4 1320
8MSC7L.dd-eeff-1 | 3000 | 33.8 | 10.62 | 22.49 | 52 31.12 | 120 93 11881 | 4500 | 1.67 [ 101 | 027 | 34 | 1259 [ 70 101 32 | 556 [ 16 32 4 11320

Table 50: Motor data overview for cooling type C

1) The B&R motor cables with this cable cross section are produced optimally (stripping length) for the recommended ACOPOS servo drives (see next column). B&R motor cables
with other cable cross sections can also be used (within the specified terminal cross section range) and can be obtained from B&R in the desired design on request.

2) The recommended servo drive is defined for the stall current of the motor; if more than double the stall torque is required during the acceleration phase, the next larger servo
drive should be selected. This recommendation is only a guideline, detailed inspection of the corresponding speed - torque characteristic curve can result in deviations of the
servo drive size (one size larger or smaller). The speed - torque characteristic curves shown in the following sections always refer to the smallest recommended servo drive for
the motor length!

1.12.1 Fan Modules

The fan modules used are size-dependant and available for two different operating voltages .

For Motor
Fans 8MSC4 | 8MSC5 | 8MSC6 | 8MSC7
Manufacturer Papst
Internet Address www.papst.de
Manufacturer's Product ID
220 VAC Operating Voltage 46502 5958
24 VDC Operating Voltage ") 4184NGX 5214NM

Table 51: Overview of fan modules

1) Fans with 24VDC operating voltage are special motor options. Special options must be arranged with B&R.
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220 VAC Fan 24 VDC Fan "
Manufacturer’s Product ID 46502 5958 4184NGX 5214NM
General Information
C-UL-US Listed Yes
Fan Type AC fan with AC fan with DC fan with electronically commutated external rotor motor
external rotor shaded-pole motor | internal rotor shaded-pole motor
Rotor Bearings Sintec sleeve bearings Ball bearings Sintec sleeve bearings Ball bearings
Protection P20
Power Mains Connection |
Rated Voltage 230 VAC +6 % /-10 % 24 VDC +25 % / -50 % 24 VDC +16 % /-50 %
Nominal Frequency 50 Hz
Power Consumption 19w | 18W 3.5W 46 W
Overload protection Yes (impedance protection) Protected against blocking and Electronic protection against
overloading by PTC resistor; reverse polarity,
partially impedance protected blocking and overloading

Mechanical Characteristics
Temperature Range -10...+50°C -30... +60 °C -10...475°C 20 ...+75°C
Operating Noise 40 dB(A) 44 dB(A) 44 dB(A) 43 dB(A)
Lifespan

At40°C 37500 h 40000 h 85000 h 62500 h

At maximum temperature 30000 h 25000 h 37500 h 27500 h

Fan Connection

Table 52: Technical data for fans

The fan connection is made using a terminal block in a terminal box on the fan housing next to the motor and encoder
connection. To guarantee stress relief for the connection cable, the high-strength cable gland on the terminal box cover

must be installed correctly.

Figure 40: Terminal box for the fan power connection

Terminal Block Pin Assignments for 220 VAC Fan
Image Pin Description Function
1 L1 Fan Connection 220 VAC
@ [ ) @ ® o @ 2 N Fan Cénnection 220 VAC
1 5 3 4 3 PE Protective ground conductor
Deg©Me® ¢

Table 53: Terminal block pin assignments for 220 VAC fan

Terminal Block Pin Assignments for 24 VDC Fan R

Image Pin Description Function
1
Q0% 2
1 2 3 4 3 +24V Fan Connection + 24 VDC
@ @ ® @ 4 GND Fan Connection 0 V
([ [ J

Table 54: Terminal block pin assignments for 24 VDC fan

1) Fans with 24VDC operating voltage are special motor options. Special options must be arranged with B&R.

B&R Motion Control Overview Catalog 7/2003
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1.13 Motor Data 8MSC4

1.13.1 Technical Data

=

[ g g

9] [ I} I3

g 5 @ |az

H 3 £ £ |8%| s
2 1B 2% EE (2 |g |2 : 55|28
5 5 s 3 2 ] s = S s 22|93
o =3 c g o = 2|0 %
= |0 sS= |5 | |e—|8 |8 |8 5 & |@ |& s |SS|RE
o 2 |8 [Es |8 |8 |8<(5 |§ |2 [ |§ |5 |E |&€ |% |2%|z3
s |8 |5 [§ |e |2 |2 |2 |28 |&8—|2 |2E|8 |§ |E [g_|2 |8 [E_|g8 |& |8g|83
g_|E |2 [E |2 |8 |2¢|% Ce 12T |8§=z182|8 [2=|E |E=|5-|E |sT|2 |E_|52|52
o S.— | © = g_ |t EE|E Em EE O |98 |2~ BT & E =S = SEls|le=|8 gE
Motor Qe |[FE |22 |0 |SE (3 22 |2 |25 |2E|2E |88 |SC|fE|Ew |EE|SE 2<|58 (= TF|EE|ES|EQ
° s=Z | B 8 — = — |EX|EZ | E2 |[E= |2 S|s=|s—=|% £ g9 5|22 |5=[c2(53 o
EEIES 2= BEE |55 |5 (2 8|5 s|52 |EE|EE|22|2 52 8|52 |5 E|E2|B2|52|8 5|85 (828
EF |2 Ef |E=|ns|be (== (2 £ |25 S |eY |18 |ac || us|Es|2S |2 P |=e|@= (88|88
3000 | 299 | 094 | 241 [ 338 | 25 | 104 | 115 | 54737 [ 12000 | 1.36 | 82 | 96 | 415 | 432 [ 60 | 19 | 45 [ 054 046 | 8 | 15 | 1045
8MSC4S.dd-eeff | 4500 | 247 | 116 | 293 | 338 | 359 | 104 | 165 | 54737 [ 12000 | 094 | 57 | 455 205 | 451 | 60 | 19 | 45 [ 054 [046 | 8 | 1.5 [ 1045
6000 | 156 | 0.98 | 2.28 | 338 | 417 | 104 | 19.6 | 54737 | 12000 | 0.81 | 49 | 33 | 15 | 455 | 60 | 19 | 45 [ 054 046 | 8 | 1.5 | 1045
3000 | 598 | 1.88 | 488 | 6.89 | 534 [ 212 | 251 | 80000 | 12000 | 1.29 [ 78 | 42 | 24 | 571 | 64 | 265 | 56 [ 054 [ 046 [ 8 [ 1.5 [ 1090
8MSCAM.dd-eeff | 4500 | 5.33 | 251 | 572 | 689 | 694 | 21.2 | 32.6 | 80000 | 12000 | 099 | 60 | 255 | 145 | 569 | 64 | 265 | 56 | 0.54 | 046 | 8 | 1.5 | 1090
6000 | 39 | 245 | 553 | 689 | 887 | 212 [ 409 | 80000 | 12000 | 0.78 | 47 | 155 | 89 | 574 [ 64 [ 265 | 56 [ 054 | 046 | 8 | 15 [ 1090
3000 | 832 | 261 | 566 | 975 | 627 | 30 | 294 | 72289 | 12000 | 156 | 94 | 3 [ 192 | 64 | 66 | 415 [ 7.7 [ 054 | 046 | 8 | 1.5 | 1090
8MSC4L.dd-eeff | 4500 | 728 | 343 [ 7.28 [ 975 | 9.07 | 30 | 419 | 72289 [ 12000 | 1.08 | 65 [ 145 | 9.2 | 634 | 66 | 415 | 77 [ 054 [ 046 | 8 | 15 [ 1090
6000 | 585 | 368 | 7.8 | 975 | 11.79 | 30 | 553 | 72289 | 12000 | 0.83 | 50 | 0.87 | 56 | 644 | 66 | 415 | 7.7 | 054 | 046 | 8 | 4 | 1180
3000 | 11.05 | 347 | 7.8 [1235| 829 | 38 | 383 | 62810 | 12000 | 149 | 90 | 1.65 [ 11.7 | 7.09 | 68 | 6.05 | 105 [ 054 [ 0.46 | 8 [ 15 [ 1090
8MSC4X.dd-eeff | 4500 | 9.75 | 459 | 845 [ 1235 | 10.09 | 38 | 466 | 62810 [ 12000 | 122 | 74 [ 113 | 7.9 | 699 [ 68 | 6.05 | 105 | 054 [ 046 | 8 | 4 [1180
6000 | 7.8 | 49 [ 10011235 [ 1464 [ 38 | 67.6 | 62810 | 12000 | 0.84 | 51 [ 059 | 41 | 695 | 68 | 6.05 [ 105 [ 054 [ 046 [ 8 | 4 [ 1180

Table 55: Technical data for SBMSC4

1) The B&R motor cables with this cable cross section are produced optimally (stripping length) for the recommended ACOPOS servo drives (see next column). B&R motor cables
with other cable cross sections can also be used (within the specified terminal cross section range) and can be obtained from B&R in the desired design on request.

2) The recommended servo drive is defined for the stall current of the motor; if more than double the stall torque is required during the acceleration phase, the next larger servo
drive should be selected. This recommendation is only a guideline, detailed inspection of the corresponding speed - torque characteristic curve can result in deviations of the
servo drive size (one size larger or smaller). The speed - torque characteristic curves shown in the following sections always refer to the smallest recommended servo drive for
the motor length!

1.13.2 Speed-Torque Characteristic Curves with 400 VAC Supply Voltage

8MSC4S.dd-eeff

12 ' ' : l
1(0/10.4) (2149/10.4)0\ ___ imsnes  (@732rios) — 1= 3000 min'’
o > — - — n=4500min" 7]
) i~ T~ o —  n,,=6000 min”
E 8 N h |
z (3000/7.82) (4500/7.51) >
s o S| \—(6000/5.28)
g s 1
2 40338 =~ :
e e | S [T
, = = = o0 — e L, N ~
T s> ~
0 (4864/0) (60001/1.56) N \(3973/0)\\ ~ | (8092/0)
0 1000 2000 3000 4000 5000 6000 7000 8000 9000

Speed [min'1 ]

Figure 41: Characteristic curve for 8MSC4S.dd-eeff
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8MSC4M.dd-eeff

25 1
1(0/21 2) (1840/21.2) | (2387/21.2) (3137/21.2) — = 3000 min™'
20 N T T ~ . — n_ =4500 min" [
~ ~ N .1
— ‘'~ S o _ nN=6000m|n
£ M ~ ~
Z 15 RS K N
) (3000/14.4) . (4500/10.8) >~
<2 | ~o. ~ |(6000/9.67)
5 1 (0/6.89) | \ S ~
= u ~
(3000/5.98) 5005.33) T * ~
5 = 5\_0=._ - (6000/3.9) -
\ TS — — — —~
~
0 | (5094/0) - < (66130) =~ _(8441/0)
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
Speed [min'1 ]
Figure 42: Characteristic curve for BMSC4M.dd-eeff
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Figure 43: Characteristic curve for 8MSC4L.dd-eeff
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Figure 44: Characteristic curve for 8MSC4X.dd-eeff
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Servo Motors ¢ Motor Data 8MSC4

1.13.3 Dimensions

EnDat Feedback Resolver Feedback Extension of Dimension K, depending on the Motor Option [mm] 1)
Reinforced
Model Number Ko L{ M P | Py | Model Number Ko [ L| M P | Py | Holding Brake Oil Seal A Side Bearing
8MSC4S Ex-eeff | 191 85 | 117| 8MSC4S.R0-eeff | 155 85 | 117
8MSC4M.Ex-eeff 221 115|147 | 8MSC4M.RO-eeff 185 115|147
- 23 - 19 32 Approx. 10 28
8MSCAL.Ex-eeff | 266 160192 | 8MSCA4L.RO-eeff | 230 160|192
8MSC4X Ex-eeff | 321.5 215|247 | 8MSC4X.RO-eeff | 285.5 215|247
Section Detail A - A Possible Connection Directions

98
70
163 L
31
64
32
-

53

4xM4

34
IS

on
s
[4)]

A >l * ... with brake

! uE T
— e ;
M
<
[+
=
L
T T 2
10] 31 ! E:
o T
P (P 6.5 70
102x102
40 i Ko 65 123x123
!
A
A Side Flange Detail (standard bearing) Detail A Side Flange Detail (option "reinforced A side bearing") Detail
20
14 ) H
35; 35, :
78 654
5 2 8 8 |7 & & EEEE RS 22 SE T
QQ-‘{' ______ O g Qsaaa‘; *’ _________ O g
Detail Detail
(with oil seal) (with oil seal)
4. 32 ] N\— shaft key 5. 40 | Shaft key
3 A6 x 6 x 32 3 A8 x 7 x 40
40 10 50 19

Table 56: Dimensions for servo motor 8SMSC4

1) If a combination of motor options is used (e.g. holding brake and oil seal), the sum of the extensions for the individual motor options must be added to K.
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Servo Motors ¢ Motor Data 8MSC4

1.13.4 Maximum Shaft Load

X
F. | Radial force
LN I SO Axial force
) Distance between motor flange and the point the radial force F, is applied
Maximum radial force (for a mechanical bearing lifespan of 20000 operating hours)
Standard Bearing Option "Reinforced A Side Bearing"
1000 \ \ 2600 - \
\ 2400 SN
900 N : '\

\\ N ,I_'— 2200 \ vl_.—
= £ = . £
Z. 800 > £ = T €
w . \. 500 -—'a_) w- 2000 . A 500 T,
@ . \ g @ T~ . \ g
S 700> = < < S 1800 | - c
= ~_ a £ 1600 . 2
® 600 T—~1000 @ © — 1000
pad . [0) - N (0]

. > =)}
£ — T, 500 © E 1400 —_ 1500 8
E 500 ~_ — g E 0
x © X 1200 ®
© ]
= o 1 3000 = \E\ {3000
1000
——— [ 4500 —— 4500
6000 6000
300 H * = Fpay (SMoOth shaft) 800 H - — F__ (smooth shaft)
. F__(shaft key) . F__(shaft key)
rmax rmax
I I 600 i i
0 10 20 30 0 10 20 30 40
Distance x [mm] Distance x [mm]
Maximum axial force
Standard Bearing Option "Reinforced A Side Bearing"
F, =91IN F. =251N
amax amax
Table 57: Maximum shaft load for 8BMSC4
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Servo Motors ¢ Motor Data 8MSC5

1.14 Motor Data 8MSC5

1.14.1 Technical Data

=

= 2 &

= @ o °

B 3 =
o @ &

E - 5 2 s |BE|.s
$ |E 2% £ B |E | |2 s 95|22
S = =) 2 3 [E |§ |8 g [23|8%
2 3 8§ - |=—|8 |8 & 5 | |a |s s [SS|=5
3 ] Ec |8 fg 8¢ | = e o £ = B K] = =
o . = - 5 5 52 (& B2E|SE |8 £ @ 2 3 2 s |2 |8s(g=
® |3 g g |3 E [&_|& 2% 6|2 [5E|2 |8 |E E_|E (28 [Ex|la [§ |E3|8%e
8|8 = = = o = S - 66— |%0c |® = - ET|%s = - =] = 2 s S
O 5.—| o = g_ |t EE|E Em ELE o (98 |2~ BT | & L= N SE|le~|lez=|8 2
we |[FE|as |O ST |3 SZ2|2gx |25 |ZE|ecE (eS8 |EC|SE | &% SsE|EE |2 _|ES|=T|ITE c a
Motor ° 52 o2 |5 |FE o £ EL|(E3 |[E—= |5 o |- (s E | SS9 |E 66 |E5|8P|EZ[SZ[ES|E o
EE 8% B2 B (32|32 (R E(5 3|52 |2 2|E2|82(28 5|8 5|BE |5 E|E2 (22|52 (85|82 |8
cf|@ds (@ |E=z|b v |2E= |2 E |25 2L B¢ (S| |aS | us|ESF =S |2e|=2F =2 282
8MSC5S.dd-eeff-2 3000 | 7.41 2.33 52 858 | 589 | 198 [ 22.6 | 49500 | 9000 | 1.46 88 | 415 | 27.8 6.7 45 4 75 [ 166 | 09 15 1.5 | 1090
’ 4500 | 6.76 | 319 | 6.76 | 858 | 837 | 198 32 49500 | 9000 | 1.03 62 | 205 | 138 | 673 45 4 75 | 166 | 09 15 1.5 | 1090
SMSC5M.dd-eef-2 3000 | 11.44 | 359 | 7.15 | 1365 | 826 | 31.5 [ 31.6 | 50806 | 9000 | 1.65 | 100 | 225 [ 20 8.89 50 6.2 10 | 166 [ 09 15 [ 1.5 | 1090
: 4500 | 9.36 | 4.41 962 | 13.65 | 1353 | 315 52 50806 | 9000 | 1.01 61 083 | 74 8.92 50 6.2 10 | 166 | 09 15 4 1180
SMSC5L.dd-eeff-2 3000 [ 143 | 449 | 949 [ 1755 | 11.28 | 405 | 432 | 55479 | 9000 | 1.56 94 | 155 | 146 | 942 55 7.3 112 | 166 | 09 15 4 1180
" 4500 | 11.7 | 551 | 11.57 | 17.55 | 16.85 | 405 | 64.5 | 55479 | 9000 | 1.04 63 | 068 | 65 9.56 55 7.3 112 | 166 | 09 15 4 1180
8MSC5X dd-eeff-2 3000 | 1885 | 592 | 11.18 | 22.1 | 12.84 51 49.2 | 53684 | 9000 | 1.72 | 104 | 1.26 | 13.3 | 10.56 | 60 9.5 137 | 166 | 09 15 4 1180
’ 4500 | 143 | 6.74 | 1417 | 221 | 21.19 51 81 53684 | 9000 | 1.04 63 | 046 [ 48 104 60 9.5 137 | 166 | 09 15 4 1320
8MSCSE. dd-eeff-2 3000 (2275 | 7.15 | 1365 | 28.6 | 16.63 66 63.7 | 56410 [ 9000 | 1.72 | 104 | 0.95 | 105 [ 11.05 | 75 117 | 162 | 166 | 09 15 4 1180
’ 4500 | 17.55| 827 | 18.98 | 286 | 28.35 66 108.6 | 56410 | 9000 | 1.01 61 033 | 36 | 10.91 75 117 | 162 | 166 | 09 15 4 1320

Table 58: Technical data for 8BMSC5

1) The B&R motor cables with this cable cross section are produced optimally (stripping length) for the recommended ACOPOS servo drives (see next column). B&R motor cables
with other cable cross sections can also be used (within the specified terminal cross section range) and can be obtained from B&R in the desired design on request.

2) The recommended servo drive is defined for the stall current of the motor; if more than double the stall torque is required during the acceleration phase, the next larger servo
drive should be selected. This recommendation is only a guideline, detailed inspection of the corresponding speed - torque characteristic curve can result in deviations of the
servo drive size (one size larger or smaller). The speed - torque characteristic curves shown in the following sections always refer to the smallest recommended servo drive for
the motor length!

1.14.2 Speed-Torque Characteristic Curves with 400 VAC Supply Voltage

8MSC5S.dd-eeff-2

25 .
0/19.8 1806/19.8 2602/19.8 — My = 8000 min
S (A ( 8)_ (2602/ -)_\ . — n,,=4500 min” |
.
— ~
€ '~
Z 15 -
@ N, (4500/11.2)
> 10 Horsse) (3000/12.8) .
= .98) N~
2 (3000/7.41) \ (4500/6.76) ~t o
L S S
5 \ =
~
<.
0 (4515/0) I . (6407/0)
0 1000 2000 3000 4000 5000 6000 7000
Speed [min™']
Figure 45: Characteristic curve for B8MSC5S.dd-eeff-2
8MSC5M.dd-eeff-2
40 T
(0/31.5) (1768/31.5) (2995/31.5) — ny= 8000 min’
E . E _ .1
30 o— i — — - — - o - : ._nN_4500m|n |
— ~
£ SN
% 20 \O\
S (4500/22) >~
3000/15.2
S |onaes) { ) > L
= = . (4500/9.36) 'S
10 (3000/11.44) TeO=— == .~
'~
'~
0 ‘ (3974/0) ~ . _ (6487/0)
0 1000 2000 3000 4000 5000 6000 7000
Speed [min'1 ]

Figure 46: Characteristic curve for S8MSC5M.dd-eeff-2
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8MSC5L.dd-eeff-2

. -1
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10 o= ==
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Figure 47: Characteristic curve for S8MSC5L.dd-eeff-2
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Figure 48: Characteristic curve for B8MSC5X.dd-eeff-2
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Figure 49: Characteristic curve for SMSC5E.dd-eeff-2
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Servo Motors ¢ Motor Data 8MSC5

1.14.3 Dimensions

EnDat Feedback Resolver Feedback Extension of Dimension K, depending on the Motor Option [mm] 1)
Reinforced
Model Number Ko L M Model Number Ko L M Holding Brake Oil Seal A Side Bearing
8MSC5S.Ex-eeff-2 205 8MSC5S.R0-eeff-2 186
8MSC5M.Ex-eeff-2 | 239 8MSC5M.R0-eeff-2 | 220
8MSC5L.Ex-eeff-2 256 65 26 8MSC5L.R0-eeff-2 237 46 20 43 Approx. 10 35
8MSC5X.Ex-eeff-2 290 8MSC5X.R0-eeff-2 | 271
8MSC5E.Ex-eeff-2 324 8MSC5E.R0-eeff-2 | 305
Section Detail A - A Possible Connection Directions
183
64
32
A 10 4xm4 3
1
M
g
&
o
-: o
1 46 3
i L 65 3
50 ; K 65 142x142
i 153x153
A
A Side Flange Detail (standard bearing) Detail A Side Flange Detail (option "reinforced A side bearing") Detail
22
20 — H
CEERE B 224 SRy T T By g slak 7 /¢ T
"; o sl 8 2*‘ R olo L '; Sl sl 9 9 2*’ ol o RSN et
Detail Detail
(with oil seal) (with oil seal)
5. 40 N\_ Shatt key 9. 40 | — Shaft key
35 A8 X7 x 40 35 A10x 8 x 40
50 11 58 24

Table 59: Dimensions for servo motor 8BMSC5

1) If a combination of motor options is used (e.g. holding brake and oil seal), the sum of the extensions for the individual motor options must be added to K.
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Servo Motors ¢ Motor Data 8MSC5

1.14.4 Maximum Shaft Load

X
F. | Radial force
LN I SO Axial force
) Distance between motor flange and the point the radial force F, is applied
Maximum radial force (for a mechanical bearing lifespan of 20000 operating hours)
Standard Bearing Option "Reinforced A Side Bearing"
\ .
1400 - \ 5000 \ . )
. \ .
\ " 'y N 4500 =~ . -
Z 1200 = £ z ~— £
w- ~ = w- \ ~s0 &
5 L™ 4000 5
Q N\ (500 > >
:§) 1000 ~_ \ J gm :§> . ~— gm
= . o) — )
«© . (0] «© o)
8 \\\\ % 8 \ ~—— 1000 %
g 1000 g g —
3000 )
E s B —] & S I ~—~—1500 &
% T © % 2500 ®
] ]
3 ~—— —— = T~ —
600 3000 — 3000
i 4500 2000 4500
- F (smooth shaft) - F (smooth shaft)
rmax rmax
400 H * + + Fimax (Shaft key) 1500 - F e (Shaft key)
I I I I
0 10 20 30 40 10 20 30 40 50
Distance x [mm] Distance x [mm]
Maximum axial force
Standard Bearing Option "Reinforced A Side Bearing"
F. =132N Fa.. = 501N
amax amax
Table 60: Maximum shaft load for 8BMSC5
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Servo Motors ¢ Motor Data 8MSC6

1.15 Motor Data 8MSC6

1.15.1 Technical Data

=
o g g
9] [ I} I3
® - (] 3=
5 o &
E e 3 s BE|=
= — £ = s 5 |S5E|8x
e B |33 §E 5|12 |2 2 R
S E =] c @ H = = g S5 8 ]
e |3 sE |5 |« |=e—|8 |8 |8 5 | |a&a |& s |88|<%
- 2 2 5° |8 s Sc |g g o o 5 5 E g |5 22=2
= |8 |5 |5 = 2 |2 |22 |a—|2 |2E|8 |§ |g |g_|E |8 |[E_|g8 |2 [2g|8%
2_ |2 |g [ |2 |§ |[e-(= |=f |eC|5_ (8|8 [2_|F |Ex=|s_|E |s=|8 |2 _|58(se
a— |5 |8 = T_ | E EE | E EM [EE |OT |98 |2~ |BT | =& F=|Sx |8 SEls_|e=|8=|8%
Motor oc [FE|lag O SE |3 SZ2|2gx |25 |2E|eE |28 |0 |fE|8% |SEE|EE |2 ES|=B|ITE|EL|ES
BE|B2 |32 (3= |52 S |Se|ES (52 |E5|6= |82 |5l 8 (S s|20 (52|22 |55 |5
25 |2 2= e == | =T g £ 3|2 |E=(|2 5|2 5| 8E |58 E|E2 |22 |52 |28 &8
EZ|EL|EC|B=2 |8 |8 |2 |2 8|23 2L |23 |am 2|2 2|25 2L EL R (23
aMSCeS ddueett | 000 | 169 | 531 | 1066 | 17.65 | 1061 | 473 | 40 | 36107 | 6000 | 1.65 | 100 | 1.1 | 185 | 1227 | 45 | 131 | 189 [ 556 | 16 | %2 | 4 | 1180
' 4500 | 13 | 613 [11.83[17.55| 15.16 | 47.3 | 57 | 36107 | 6000 | 1.16 | 70 [ 056 | 6.7 | 11.96 [ 45 | 131 [ 139|556 [ 16 | 382 | 4 | 1180
I 3000 | 221 | 694 [ 1378 | 247 | 14.94 [ 665 | 56 | 35562 | 6000 | 1.65 | 100 [ 061 | 9 [ 1475 | 53 | 187 [ 182 [ 556 | 16 | 32 [ 4 [ 1180
’ 4500 | 13 [ 613 [ 117 [ 247 [ 2074 [ 665 | 79 [ 35562 | 6000 [ 1.19 [ 72 [ 032 [ 47 | 1469 [ 53 | 187 [ 182556 [ 16 | 32 | 4 [1180
aMSCoLdd-eeta | 000 | 247 | 776 [ 1599 | 286 | 1782 | 77 | 672 | 35614 | 6000 | 16 | 67 | 046 | 73 | 16.67 | 60 | 215 | 203 556 | 16 | % | 4 | 1180
' 4500 | 13 | 613 [11.96| 286 | 2435 | 77 | 92 | 35814 | 6000 | 1.7 | 71 [ 025 | 39 | 156 [ 60 | 215 [ 203|556 [ 16 | 382 | 4 [ 1320
o 3000 | 312 | 98 [19.11[ 37.7 [ 2235 [ 1015 84 | 34407 | 6000 | 1.69 | 102 [ 0.31 | 56 [ 18.06 [ 70 | 295 [ 267 [ 556 | 16 | 32 | 4 [ 1320
’ 4500 | 7.8 [ 368 [ 741 [ 37.7 | 30.8 [1015| 116 [ 34407 [ 6000 [ 122 [ 74 [o016 [ 3 [ 1875 [ 70 | 295 [ 267 [ 556 | 16 | 32 | 4 [ 1320

Table 61: Technical data for BMSC6

1) The B&R motor cables with this cable cross section are produced optimally (stripping length) for the recommended ACOPOS servo drives (see next column). B&R motor cables
with other cable cross sections can also be used (within the specified terminal cross section range) and can be obtained from B&R in the desired design on request.

2) The recommended servo drive is defined for the stall current of the motor; if more than double the stall torque is required during the acceleration phase, the next larger servo
drive should be selected. This recommendation is only a guideline, detailed inspection of the corresponding speed - torque characteristic curve can result in deviations of the
servo drive size (one size larger or smaller). The speed - torque characteristic curves shown in the following sections always refer to the smallest recommended servo drive for
the motor length!

1.15.2 Speed-Torque Characteristic Curves with 400 VAC Supply Voltage

8MSC6S.dd-eeff-2

60 ’ ’ T
) | o — n,, =3000 min’*
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= - _ (45001196
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————————————————— “ﬂ\_'—-_ P —o— .
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Figure 50: Characteristic curve for B8MSC6S.dd-eeff-2
8MSC6M.dd-eeff-2
80 i T
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0
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Speed [min'1 ]

Figure 51: Characteristic curve for SMSC6M.dd-eeff-2
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8MSC6L.dd-eeff-2
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Figure 52: Characteristic curve for S8MSC6L.dd-eeff-2
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Figure 53: Characteristic curve for B8MSC6X.dd-eeff-2
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Servo Motors ¢ Motor Data 8MSC6

1.15.3 Dimensions

EnDat Feedback Resolver Feedback Extension of Dimension K, depending on the Motor Option [mm] 1)
Reinforced
Model Number Ko L M Model Number Ko L M Holding Brake Oil Seal A Side Bearing

8MSC6S.Ex-eeff-2 221 8MSC6S.R0-eeff-2 | 202

8MSC6M.Ex-eeff-2 | 255 8MSC6M.R0-eeff-2 | 236 23

65 26 46 20 53 Approx. 10

8MSC6L.Ex-eeff-2 272 8MSC6L.R0-eeff-2 253

8MSC6X.Ex-eeff-2 330 8MSC6X.R0-eeff-2 | 311 33

Section Detail A - A Possible Connection Directions

112

32

16 4xM4 B
A» ¥
! i m
M
3
g
] i .
12| 53 2 i i
i ™ 112 &
. L 6.5 190x190
50 ! K, 65 216x216
I
i
A»
A Side Flange Detail (standard bearing) Detail A Side Flange Detail (option "reinforced A side bearing") Detail
_ 7 »
22
20 ey U
eal 4
73] LI,
§398 8022077777 58 T [[ 1§32y eg L I
NEEE 2*. 11 olo N HNERE 2‘» — Ao g
Detail Detail
(with oil seal) (with oil seal)
5. 40 N\— shaft key 9. 40 | — Shaft key i
N ith brake 35 A8 X7 x40 3.5 A8 x7 x40 A )/
.. WI rake 50 12 58 20 L :

Table 62: Dimensions for servo motor BMSC6

1) If a combination of motor options is used (e.g. holding brake and oil seal), the sum of the extensions for the individual motor options must be added to K.
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Servo Motors ¢ Motor Data 8MSC6

1.15.4 Maximum Shaft Load

X
F. | Radial force
LN I SO Axial force
) Distance between motor flange and the point the radial force F, is applied
Maximum radial force (for a mechanical bearing lifespan of 20000 operating hours)
Standard Bearing Option "Reinforced A Side Bearing"
\
. . 5000
1400 - \
\ N —_ 4500 —_
Z 1200 e — '-’g z S~ E
;_ . N\ =3 ;_
w . : w- 4000 ~ 500 —
® . \ [500 @ o T~ 8
.S 1000 \ . . R g“’ -S 3500 \ _g“’
.(_E \ \ B . 8 § \ \ 8
8 ~— T~~Ji000 @ © T~ T~ 1000 &
~—_ - o 3000 @
§ 00 g § I i g
£ ~—— 1500 s £ B 1500 s
P
(;é \\\\ © é 2500 — \\ 3
600 T 3000 T~ 3000
—~———{ 4500 2000 ~—— 4500
- F (smooth shaft) - F (smooth shaft)
rmax rmax
a00H " Frmax (shaft key) 1500 H . Frmax (shaft key)
I I I I I
0 10 20 30 40 0 10 20 30 40 50
Distance x [mm] Distance x [mm]
Maximum axial force
Standard Bearing Option "Reinforced A Side Bearing"
F = 135N F = 492N
amax amax
Table 63: Maximum shaft load for BMSC6
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1.16 Motor Data SMSC7

1.16.1 Technical Data
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2 s 2 £ = s o (e £ A7 5 _|8c @ S = EEls £ = ol o 58|52
o~ |6 — | © = g_ |t EE|E Em EE O |98 |2~ BT & E =S = SEls|le=|8 gE
Motor oc [FE|lag O SE |3 22 |2 |25 |ZE|eE |82 |SC|TE| L& SE|EE |2 _|ES|=T|ITE EX|ES
2E|(E2 (22 |3z |E2 |82 .§~ '§";& .§,__: .g‘—,z 2= |85 |58 2|5Z|EE |E |28 |5F |22 |5=[8=|sd& g2
=2 = |18 (FE=(F = £ s|l8=|==|%5 5|8 =5 E 1§ 5§ 2 |Fg= ~ |2 = (2= o

EZ|Ef|EC|EF|aS |8 (2= |2 8|28 (2L (R (2¥ 3L e |us (E2(25 (2|22 Ef2E |28
SMSCTS.dd-eefi-1 3000 [ 26 8.17 | 1833 | 338 | 21.97 | 78 659 | 11642 | 6000 | 1.54 | 93 | 046 | 51 11.09 | 60 67 223 | 556 [ 16 32 4 11320
’ 4500 | 18.85 | 8.88 | 20.54 | 338 | 3296 | 78 989 | 11642 | 6000 | 1.03 | 62 02 | 22 1 60 67 223 | 556 [ 16 32 4 11320
SMSCTM.dd-ceft-1 3000 | 29.9 | 9.39 | 21.84 | 416 | 27.64 | 96 829 | 11852 | 6000 | 1.51 91 03 | 37 | 12.33 | 67 81 26.2 | 556 [ 1.6 32 4 1320
’ 4500 | 195 | 9.19 | 1885 | 41.6 | 3493 | 96 | 104.8 | 11852 [ 6000 | 119 | 72 [ 019 | 22 | 11.58 | 67 81 26.2 | 556 [ 1.6 32 4 1320
8MSC7L.dd-eeff-1 3000 | 338 | 10.62 [ 2249 | 52 31.12 | 120 93 11881 | 4500 | 1.67 | 101 | 0.27 | 3.4 12.59 70 101 32 | 556 | 16 32 4 1320

Table 64: Technical data for SBMSC7

1) The B&R motor cables with this cable cross section are produced optimally (stripping length) for the recommended ACOPOS servo drives (see next column). B&R motor cables
with other cable cross sections can also be used (within the specified terminal cross section range) and can be obtained from B&R in the desired design on request.

2) The recommended servo drive is defined for the stall current of the motor; if more than double the stall torque is required during the acceleration phase, the next larger servo
drive should be selected. This recommendation is only a guideline, detailed inspection of the corresponding speed - torque characteristic curve can result in deviations of the
servo drive size (one size larger or smaller). The speed - torque characteristic curves shown in the following sections always refer to the smallest recommended servo drive for
the motor length!

1.16.2 Speed-Torque Characteristic Curves with 400 VAC Supply Voltage

8MSC7S.dd-eeff-1
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Figure 54: Characteristic curve for 8MSC7S.dd-eeff-1
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Figure 55: Characteristic curve for SMSC7M.dd-eeff-1
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8MSC7L.dd-eeff-1
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Figure 56: Characteristic curve for 8MSC7L.dd-eeff-1
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1.16.3 Dimensions

EnDat Feedback Resolver Feedback Extension of Dimension K, depending on the Motor Option [mm] 1)
Reinforced
Model Number Ko L M Model Number Ko L M Holding Brake Oil Seal A Side Bearing
8MSC7S.Ex-eeff-1 259 8MSC7S.R0-eeff-1 240
8MSC7M.Ex-eeff-1| 282 65 34 8MSC7M.RO-eeff-1| 263 46 20 44 Approx. 10
8MSC7L.Ex-eeff-1 | 316.5 8MSC7L.RO-eeff-1 297
Section Detail A- A Possible Connection Directions

]

7o\

Top
112
98
31
210 3‘1
64
32
2 §
A» 10 4xMa 3 17 : 17
1
i
. I HE Pl
M
e
&
S
13] 29 i
4 -hw L 65 | |
1 - 190x190
58 I K, 65 216x216
!
1
A»
A Side Flange Detail (standard bearing) Detail
22 1.
4.5, :
&
83 3 o el /8 R
AR I .
Detail
(with oil seal)
9. 40 N\_ Shatt key
4 A8 X7 x40
58 13

Table 65: Dimensions for servo motor SMSC7

1) If a combination of motor options is used (e.g. holding brake and oil seal), the sum of the extensions for the individual motor options must be added to K.
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1.16.4 Maximum Shaft Load

F | — Radial force
P I S Axial force
) Distance between motor flange and the point the radial force F, is applied

Maximum radial force (for a mechanical bearing lifespan of 20000 operating hours)

Standard Bearing
1600
z e
£ 1400 ~Je0o éh
8 N S
S 1200 T~ <
S I 1000 &
= 1000 B ©
£ ~—~—{1500 &
E I &
s
—
\\\ 3000
4500
600 F ax (SMoOth shaft)
. Frmax (shaft key)
I I
0 10 20 30 40 50

Distance x [mm]

Maximum axial force

Standard Bearing

F = 160N

Amax

Table 66: Maximum shaft load for 8BMSC7
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1.17 Motor Encoder Systems

The three-phase synchronous motors 8MS are available with EnDat encoders and also with resolver encoders.
1.17.1 EnDat Encoder

General Information

EnDat is a standard developed by Johannes Heidenhain GmbH (www.heidenhain.de), incorporating the advantages of
absolute and incremental position measurement and also offers a read/write parameter memory in the encoder. With
absolute position measurement (absolute position is read in serially), the homing procedure is usually not required. When
necessary, a multi-turn encoder (4096 revolutions) should be installed. To save costs, a single-turn encoder and a
reference switch can also be used. In this case, a homing procedure must be carried out.

The incremental process allows the short delay times necessary for position measurement on drives with exceptional
dynamic properties. With the sinusoidal incremental signal and the fine resolution in the EnDat module, a very high
positioning resolution is achieved in spite of the moderate signal frequencies used.

Technical data

Different types of EnDat encoders can be used depending on the requirements:

Order Code (dd)

Description E0" E1" E212 E3N? E49 E5°
Encoder Type EnDat single-turn EnDat multi-turn EnDat single-turn EnDat multi-turn EnDat single-turn EnDat multi-turn
Resolution 512 line 32line 512 line
Recognizable Revolutions 4096 4096 4096
Precision +60" +400" 160"
Frequency Limit > 100 kHz (-3 dB) > 6 kHz (-3 dB) > 200 kHz (-3 dB)
Manufacturer Dr. Johannes Heidenhain GmbH

Internet Address www.heidenhain.de
Manufacturer’s Product ID ECN1313 EQN1325 ECI1317 EQI1329 ECN1113 EQN1125

Table 67: Technical data for EnDat encoders
1) Not available for 8MSA2 motors.

2) Not available for 8MSA8 motors.
3) Only available for 8MSA2 motors.

1.17.2 Resolver

General Information

BRX type resolvers are used in the servo motors. These resolvers are fed with a single sinusoidal signal (reference signal)
and deliver two sinusoidal signals as the result. The amplitude of these signals change with the angular position (sine or

cosine form).

Technical data

Order Code (dd)
Description RO
Precision + 10 angular minutes
Non-Linearity +1 angular minute

Table 68: Technical data for the resolver
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1.18 Motor Options
1.18.1 Rated Speed

The three-phase synchronous motors can be delivered with up to four different rated speeds depending on the size.

Overview
Available for Motor Size
Rated Speed ny [min™"] il 8MSA2 8MSA3 8MSx4 8MSx5 8MSx6 8MSx7 8MSA8
2000 Yes?
3000 Yes 9 Yes Yes Yes Yes Yes ¥
4500 Yes 9 Yes Yes Yes Yes
6000 Yes Yes Yes

Table 69: Available rated speeds

1) Other windings/rated speeds are possible after arrangements have been made with B&R.
2) Not available for 8MSA8S and 8MSA8M motors.
)
)

3) Only available for 8MSA3L motors.

4) Not available for 8MSA8L and 8MSA8X motors.

1.18.2 Oil Seal

All three-phase synchronous motors are available with a form A oil seal according to DIN 3760. When equipped with an oil
seal, the motors have IP65 protection according to IEC 60034-5.

The length of the motors is increased by the oil seal by a max. of 10 mm. Proper lubrication of the oil seal must be
guaranteed throughout the entire lifespan of the motor.

1.18.3 Holding Brake

All three-phase synchronous motors can be delivered with a holding brake that is installed directly behind the A flange on
the motor. It is used to hold the motor shaft when no power is applied to the servo motor.

Functionality

The holding brake is controlled by the ACOPOS servo drive. It uses permanent magnets that are demagnetized when 24
VDC is applied to a magnet winding. This releases the brake.

The brake is designed as a holding brake. It is not allowed to be used to for operational braking! If these conditions are met,
the brake has a lifespan of approximately 5,000,000 cycles (opening and closing the brake again is one cycle).

Loaded braking during an emergency stop is allowed - but reduces the lifespan.
Warning!

The holding brake is not intended for normal braking. The holding brake does not provide protection for
personnel. The maximum motor torque far exceeds the rated holding torque for the brake.

Technical Data for the Standard Holding Brake

Brake Data Motor Size

Description Charact Unit 8MSA2 8MSA3 8MSx4 8MSx5 8MSx6 8MSx7 8MSA8
er

Rated Holding Torque Mg, Nm 1.8 4 8 15 32 130
Rated Power Pin W 1 12 18 24 26 50
Maximum Speed Nrmax min’! 10000 10000 10000 10000 10000 8000
Rated Current lin A 0.46 0.5 0.75 1 1.08 2.08
Rated Voltage Ui v 24 \VDC +6 % /-10 %
Engaging Delay ton ms 25 35 40 50 90 190
Release Delay Lot ms 6 7 7 10 22 65
Moment of Inertia Jgr kgem? 0.07 0.18 0.54 1.66 5.56 53
Mass mpg, kg 0.15 0.3 0.46 0.9 1.6 5.35

Table 70: Technical data for the standard holding brake
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1.18.4 Shaft End

The three-phase synchronous motors have shaft ends that comply to DIN 748. They can be delivered with a smoothed shaft
end or a keyed shaft end.

Smooth Shaft End

Smooth Shaft End Motor Standard Bearing Option "Reinforced A Side Bearing"
D [mm] L [mm] M T [mm] D [mm] L [mm] M T [mm]
- 8MSA2 96 2%
1 _w 8MSA3 14k6 30 M4 14
] 8MSx4 19k6 40 M5 14 24k6 50 M8 20
8MSx5
24k6 50 M8 20 32k6 58 M10 22
8MSx6
o
9 8MSx7 28k6 58 M10 22
s J 8MSABS
T 38k6 80 M12 30 42k6 80 M16 36
8MSA8BM
| 8MSA8L
H _J 42k6 110 M12 30 55k6 110 M16 36
L — 8MSA8X

Table 71: Smooth shaft end dimensions

A smooth shaft end is used for a force-fit shaft-hub connection that guarantees a zero-play connection between shaft and
hub as well as smooth operation.

Information:

For connection of pinion gears, belt disks or similar drive elements, please use suitible clamping sets,
pressure sleeves or other fastening elements.

Drive elements must be protected against unintentional removal.

The end of the shaft has a threaded center hole which can be used to remove drive elements. V)

Keyed Shaft End

Keyed Shaft End Motor Standard Bearing Option "Reinforced A Side Bearing"
D L M T X | Shaft Key D L M T X | Shaft Key
[mm] | [mm] [mm] | [mm] | [mm] [mm] | [mm] [mm] | [mm] | [mm]
8MSA2 9k6 24 1.2 18 A3x3x18

I _w 8MSA3 14k6 30 M4 14 2 22 A5x5x22
8MSx4 19k6 40 M5 14 25 32 A6x6x32 | 24k6 50 M8 20 3 40 A8x7x40

« ! 8MSX5
4:] 24k6 | 50 | M8 | 20 k6 | 58 | M0 | 22 | 3 | 40 | Atox8x4o
8MSx6 40 A8 x7 x40

o
N 8MSx7 | 28k6 | 58 M10 22
=
| J 8MSA8S 3

T 38k6 | 80 M12 30 A10x8x63 | 42k6 | 80 M16 36 3 63 A12x8x63

8MSABM

| 63

8MSASL
4 _J 42k6 | 110 | M12 30 A12x8x63 | 55k6 | 110 | M16 36 4 90 | A16x10x90

L — 8MSA8X

Table 72: Keyed shaft end dimensions

The keyed shaft end can be used for a form-fit torque transfer with low demands on the shaft-hub connection and for
handling torques with a constant direction. The end of the shaft has a threaded center hole which can be used to mount
drive elements with shaft end disks. ")

1) Not for 8MSA2 motors.
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The keyways for the three-phase synchronous motors conform to keyway form N1 according to DIN 6885-1. Form A shaft
keys that conform to DIN 6885-1 are used. Balancing motors with keyways is done using the half-key convention according
to DIN ISO 8821.

Caution!

The shaft key can be deflected during heavy reverse operation. In extreme cases, this can cause the shaft
end to break!

Smooth shaft ends should be used preferably.

Load on the Shaft End

The three-phase synchronous motors are equipped with grooved ball bearings which are sealed on both sides and greased.
The radial and axial loads that occur on the shaft end during operation and installation must meet the conditions listed
below.

Caution!

The bearing elements are not allowed to be subject to shocks or impacts!
Incorrect handling will cause the lifespan of the bearings to be reduced or the bearing to be damaged.

Radial Force

The radial force F, on the shaft end is made up of the installation forces (e.g. belt tension on belt disks) and operational
forces (e.g. load torque on the pinion). The maximum radial force F, depends on the shaft end type, bearing type, average
speed, position where the radial force is applied and the desired lifespan of the bearings.

Warning!

Excessive radial force can cause premature wear on the bearings or, in extreme cases, can cause the shaft
end to break.

Caution!

When installing drive elements on the motor shaft, avoid a hyperstatic arrangement of the motor shaft

bearings. The tolerances that occur cause additional force on the motor shaft bearings.
This can significantly reduce the bearing's lifespan or damage the bearing!

Axial Force, Shift in Shaft Position caused by Axial Force

The axial force F, on the shaft end is made up of the installation forces (e.g. stress caused by installation) and operational
forces (e.g. thrust caused by slanted tooth pinions). The maximum axial force F, depends on the bearing type and the
desired lifespan of the bearings.

The fixed bearing is secured on the A flange with a retaining ring. The floating bearing is preloaded on the B flange with a
spring in the direction of the A flange. Axial forces in the direction of the B flange can cause the spring bias to be overcome
and the shaft is shifted by the amount of axial play in the bearing (approx. 0.1 - 0.2 mm). This shift can cause problems on
motors with holding brakes or motors with EnDat encoders (E2 and E3). Therefore, no axial force is permitted in the
direction of the B flange when using these motors.

Danger!

The shaft ends of motors with holding brakes are not allowed to have axial loads applied. Especially axial
forces in the direction of the B flange should be prevented because these forces can cause the brake to fail!

Information:

The shaft ends of motors with EnDat encoders (E2 and E3) are not allowed to have axial loads applied.
Especially axial forces in the direction of the B flange should be prevented because these forces can cause
encoder errors!
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Determining Permissible Values for F, and F,

Information to determine permissible values of F,and F, can be taken from the motor data for the respective three-phase
synchronous motors (see section 1.5 "Motor Data 8MSA2" to section 1.16 "Motor Data 8MSC7"). Permissible values are
based on a bearing lifespan of 20000 h (bearing lifespan calculation based on DIN ISO 281).

1.18.5 Connection Direction

Three-phase synchronous motors with cooling type A are available with up to three different connection directions
depending on the size. For cooling type C, only the "top" connection direction is generally available.

Overview
Available for Motor Size
Connection Direction 8MSA2 8MSA3 8MSA4 8MSA5 8MSA6 8MSA7 8MSA8
Top Yes Yes Yes Yes Yes Yes Yes
A Side Yes Yes Yes
B Side Yes Yes Yes Yes Yes Yes Yes
Table 73: Available Connection Directions
Caution!

The plug must be connected and fastened correctly.
Incorrectly connecting the plug and tightening the union nuts can cause problems on the servo motor or
ACOPOS servo drive!

Detailed Dimensions for Top Connection Direction

Motor Size
Motor Connection 8MSA2 | 8MSA3 ‘ 8MSx4 ‘ 8MSX5 | 8MSX6 ‘ 8MSx7 8MSA8
(8PM001.00-1, 8PM002.00-1, 8PM003.00-1)
U [mm] 87 142
V [mm] 87 + min. flex radius of the connection cable 7 142 + min. flex radius of the connection cable 7
W [mm] ?) Min. 18 Min. 20
Encoder Connection
(8PE001.00-1, 8PR001.00-1)
U [mm] 68
V [mm] 68 + min. flex radius of the connection cable 7
W [mm] 2 Min. 17

Table 74: Detailed dimensions for top connection direction

1) For B&R cables, the min. flex radius can be taken from chapter 4 "Cables".
2) This minimum distance must be met to ensure proper connection and removal of the connection cable.
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Detailed Dimensions for A Side, B Side Connection Directions

w \
U
SR
1
Motor Size
Motor Connection 8MSA2 | 8MSA3 ‘ 8MSA4 ‘ 8MSA5 | 8MSA6 ‘ 8MSA7 8MSAS
(8PM001.00-1, 8PM002.00-1, 8PM003.00-1)
T [mm] 32 55
U [mm] 95 152
V [mm] 95 + min. flex radius of the connection cable ") 152 + min. flex radius of the connection cable ")
W [mm] 2 Min. 18 Min. 20
Encoder Connection
(8PE001.00-1, 8PR001.00-1)
T [mm] 32
U[mm] 86
V [mm] 86 + min. flex radius of the connection cable !
W [mm] 2 Min. 17

Table 75: Detailed dimensions for A side, B side connection directions

1) For B&R cables, the min. flex radius can be taken from chapter 4 "Cables".
2) This minimum distance must be met to ensure proper connection and removal of the connection cable.

Outer Dimensions of the Connectors

Chapter 3
Servo Motors

Motor Connector Size 1 (8PM001.00-1, 8PM002.00-1) Motor Connector Size 1.5 (8PM003.00-1) Encoder Connector Size 1 (8PE001.00-1, 8PR001.00-1)
69 97 60
= ( (C
@] & \C 8
1 @©
CD lo
<
& =
Not for BMSA8 Only for 8MSA8 For all motors

Table 76: Outer dimensions of the connectors

Pin Assignments for the Motor Connector

Motors BMSA2 ... 8BMSx7

Size 1 Pin Description Function
1 U Motor connection U
4 v Motor connection V
3 w Motor connection W
2 PE Protective ground conductor
A T+ Temperature +
B T- Temperature -
C B+ Brake +
D B- Brake -

Table 77: Pin assignments for motor connector size 1
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Motor 8BMSA8
Size 1.5 Pin Description Function
U U Motor connection U
\ v Motor connection V
w w Motor connection W
L PE Protective ground conductor
1 T+ Temperature +
2 T- Temperature -
+ B+ Brake +
B- Brake -

Table 78: Pin assignments for motor connector size 1.5

Pin Assignments for the Encoder Connector

EnDat
Size 1 Pin Description Function
1 Sense +5V Sense input +5 V
2
3
4 Sense COM Sense input 0 V
5
6
7 +5V out/0.25A Encoder supply +5 V
8 T Clock output
9 T Clock output inverted
10 COM (1,3-9,11,13-15) Encoder supply 0 V
1
12 B Channel B
13 B\ Channel B inverted
14 Data input
15 A Channel A
16 A\ Channel A inverted
17 D\ Data inverted
Table 79: Pin assignments for encoder connector size 1 (EnDat)
Resolver
Size 1 Pin Description Function
1
2
3 Cos Cosine input
4 Sin Sine input
5 Ref Reference output
6
7 Cos\ Cosine input inverted
8 Sin\ Sine input inverted
9 Ref\ Reference output inverted
10
1
12
Table 80: Pin assignments for encoder connector size 1 (Resolver)
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1.18.6 Determining the Order Code for Motor Options (ee)

The respective code (ee) for the order key can be taken from the following table:

Motor Options Code for Order Key (ee)
Connection Direction
Rated Speed ny [min-1] Qil Seal Holding Brake Shaft End ASide " B Side Top
Smooth M2 PO
No
Keyed M3 P1
No
Smooth M4 P2
Normal Keyed M5 P3
eye!
20002
Smooth M8 P6
No Keyed M P
eyel 9 7
Yes 3
Smooth NO P8
Normal
Keyed N1 P9
Smooth 30 B4 D2
No
Keyed 31 B5 D3
No
Smooth 32 B6 D4
Normal
Keyed 33 B7 D5
3000
Smooth 72 co D8
No Keyed 73 c1 D9
eyel
Yes 9 i
Smooth 74 Cc2 EO
Normal
Keyed 75 C3 E1
Smooth 66 V4 X2
No
Keyed 67 V5 X3
No
Smooth 68 [ X4
Normal
Keyed 69 V7 X5
4500
Smooth A2 wo X8
No Keyed A w X
eyel 3 1 9
Yes ¥
Smooth A4 w2 Yo
Normal
Keyed A5 w3 Y1
Smooth 42 16 K4
No
Keyed 43 17 K5
No
Smooth 44 18 K6
Normal
Keyed 45 19 K7
6000 4)
Smooth 84 J2 Lo
No Keyed 85 J3 L1
eye!
Yes 9
Smooth 86 J4 L2
Normal
Keyed 87 J5 L3

Table 81: Order key code (ee) for the motor options

1) The "A Side" connection direction is only available for motors 8MISA2, 8MSA3 and 8MSx4.

2) A rated speed of 2000 min™" is only available for motors 8MSx.

3) The oil seal extends the motor length by a maximum of 10 mm (also see dimension Kj, in the respective dimensions image).
4) A rated speed of 6000 min™" is only available for motors 8MSA2, BMSA3 and 8MSx4.
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1.19 Terminology and Formula Symbols

Connection Direction, Bearing

A Side

B Side Top

Connector facing A side

H_D

A side bearing

Connector facing B side Connector facing top

i

H D I =) A

B side bearing

Formula Symbols

Table 82: Connection direction terminology, bearings

Term Sign Unit Description

Rated speed ny min”T Rated speed of the motor

Rated torque My Nm The rated torque is output by the motor (n = ny) when the rated current is being drawn.

This is possible for any length of time if the environmental conditions are correct.

Rated power Py kw The rated power is output by the motor when n = ny.

This is possible for any length of time if the environmental conditions are correct.

Rated current In A The rated current is the effective value of the phase current (current in the motor supply line) for the generation of the rated
torque at the rated speed. This is possible for any length of time if the environmental conditions are correct.

Stall torque Mg Nm The "stall torque" is output by the motor at the speed ny and when the "stall current" is being drawn. This is possible for any
length of time if the environmental conditions are correct. The speed ng must be high enough so that the winding temperature
in all windings is uniform and stationary (ng = 50 min! for B&R motors).

The continuous torque is reduced during actual standstill.

Stall current lo A The "stall current" is the effective value of the phase current (current in the motor supply line) for the generation of the "stall
torque" at the speed ny. This is possible for any length of time if the environmental conditions are correct.

The speed ny must be high enough so that the winding temperature in all windings is uniform and stationary (ny = 50 min” for
B&R motors). The continuous current is reduced during actual standstill.

Maximum pulse torque Mmax Nm The maximum pulse torque is briefly output by the motor when the maximum pulse current is being drawn.

Maximum pulse current Imax A The maximum pulse current is the effective value of the phase current (current in the motor supply line) for the generation of
the maximum pulse torque. Only possible for a short time. The maximum pulse current is determined by the magnetic circuit.
Exceeding this value for a short time can cause irreversible damage (demagnetize the magnet material).

Maximum rotational a rad/s? Maximum acceleration of the motor without load and without brake. Value for the dynamics of the motor (corresponds to

acceleration without brake Mmax / J)-

Maximum speed Nmax min’T Maximum motor speed. This is a mechanical condition (centrifugal force, bearing wear).

Average speed Naver min’! Average speed for a cycle

Torque constant Ky Nm/A The torque constant determines the torque created by the motor with 1 A, phase current. This value applies at a motor
temperature of 20 °C. When the temperature increases, the torque constant is reduced (generally to 10 %).

When the current increases, the torque constant is reduced (generally starting at twice the value of the rated current).

Voltage constant Ke v/1000min™T | The voltage constant determines the effective value (phase-phase) of the reverse voltage (EMF) induced by the motor with a
speed of 1000 min”. This value applies at a motor temperature of 20°C. When the temperature increases, the voltage constant
is reduced (generally to 5 %). When the current increases, the voltage constant is reduced (generally starting at twice the value
of the rated current).

Stator resistance Raph Q Resistance measured in ohms between two motor leads (phase-phase) at 20 °C winding temperature. On B&R motors, the
windings use a star connection.

Stator inductance Loph mH Winding inductance measured between two motor leads.

Stator inductance depends on the rotor position.

Electrical time constant tel ms Corresponds to 1/5 of the time needed for the stator current to stabilize with constant operating conditions.

Thermal time constant tiherm min Corresponds to 1/5 of the time needed for the motor temperature to stabilize with constant operating conditions.

Moment of inertia without brake J kgem? Moment of inertia for the motor without holding brake.

Weight without brake m kg Weight of the motor without holding brake.

Moment of inertia of brake Jpr kgem? Moment of inertia for the built-in holding brake.

Weight of brake Mg, kg Weight of the built-in holding brake.

Rated holding torque Mg, Nm Minimum torque required to hold the rotor when the brake is activated.

Rated power Pin w Rated power for the built-in holding brake.

Rated current lin A Rated current for the built-in holding brake.

Rated voltage Uin v Operating voltage for the built-in holding brake.

Engaging delay ton ms Delay time required for the holding torque of the brake to be established after the operating voltage has been removed from
the holding brake.

Release delay toff ms Delay time required until the holding torque of the holding brake is reduced by 90% (the brake is released) after the operating
voltage has been returned to the holding brake.

Table 83: Formula Symbols
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Chapter 4 » Cables

1. General Description

B&R offers the cables for ACOPOS servo drives in six different lengths. All cables can be used for drag chain installations.

To prevent disturbances to encoder signals, the holding brake and temperature sensor wires are in the motor cable and not
in the EnDat or resolver cable.

1.1 Prefabricated Cables

Using B&R cables guarantees that the EMC limits are not exceeded. The cables are prefabricated in the EU and are
therefore subject to the strictest quality standards.

If other cables are used, make sure that they have the same wave parameters. If deviations exist, additional measures are
necessary to ensure that EMC guidelines are met.

1.2 Order Data

Model Number Short Description
Motor Cables
8CMxxx.12-1 1) Motor cable, length xxx m, 4 x 1.5mm?2 + 2 x 2 x 0.75mm2, motor plug 8-pin Intercontec socket, can be used in cable drag chains, UL/CSA listed
8CMxxx.12-32) Motor cable, length xxx m, 4 x 4mm?2 + 2 x 2 x Tmm2, motor plug 8-pin Intercontec socket, can be used in cable drag chains, UL/CSA listed
8CMxxx.12-5 % Motor cable, length xxx m, 4 x 10mm? + 2 x 2 x 1.5mm?, motor plug 8-pin Intercontec socket, can be used in cable drag chains, UL/CSA listed
8CMxxx.12-8 Motor cable, length xxx m, 4 x 35mm2 + 2 x 2 x 1.5mm2, can be used in cable drag chains, UL/CSA listed
EnDat Cables
8CExxx.12-1 EnDat cable, length xxx m, 10 x 0.14mm2 + 2 x 0.5mm2, EnDat plug 17-pin Intercontec socket, servo connector 15-pin DSUB plug, can be used in cable
drag chains, UL/CSA listed
Resolver Cables
8CRxxx.12-1 lF}E/Sgls\/f\rl'c?btljey length xxx m, 3 x 2 x 24 AWG/19, resolver plug 12-pin Intercontec socket, servo plug 9-pin DSUB plug, can be used in cable drag chains,
iste

Table 84: Overview of order data for cables

1) Standard fabrication; designed for use with ACOPOS servo drives 8V1022.00-x, 8V1045.00-x and 8V1090.00-x and motor sizes 2 to 7.
2) Standard fabrication; designed for use with ACOPOS servo drives 8V1180.00-x and 8V1320.00-x and motor sizes 2to 7.
3) Standard fabrication; designed for use with ACOPOS servo drives 8V1640.00-x and 8V128M.00-x and motor size 8.

1) Custom fabrication of motor cables is available on request. For custom fabrication of motor cables, the plug size must be matched to the motor used!
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Cables * Motor Cables

2. Motor Cables

2.1 Order Data

Model Number Description Image
Motor Cables 1.5 mm2 ')

8CM005.12-1 Motor cable, length 5 m, 4 x 1.5mm2 + 2 x 2 x 0.75mm2, motor plug 8-pin
Intercontec socket, can be used in cable drag chains, UL/CSA listed

8CM007.12-1 Motor cable, length 7m, 4 x 1.5mm2 + 2 x 2 x 0.75mm?, motor plug 8-pin
Intercontec socket, can be used in cable drag chains, UL/CSA listed

8CM010.12-1 Motor cable, length 10m, 4 x 1.5mm? + 2 x 2 x 0.75mm?, motor plug 8-pin
Intercontec socket, can be used in cable drag chains, UL/CSA listed

8CM015.12-1 Motor cable, length 15m, 4 x 1.5mm?2 + 2 x 2 x 0.75mm?2, motor plug 8-pin
Intercontec socket, can be used in cable drag chains, UL/CSA listed

8CM020.12-1 Motor cable, length 20m, 4 x 1.5mm? + 2 x 2 x 0.75mm?, motor plug 8-pin
Intercontec socket, can be used in cable drag chains, UL/CSA listed

8CM025.12-1 Motor cable, length 25m, 4 x 1.5mm?2 + 2 x 2 x 0.75mm?, motor plug 8-pin
Intercontec socket, can be used in cable drag chains, UL/CSA listed
Motor Cables 4 mm22)

8CM005.12-3 Motor cable, length 5 m, 4 x 4mm? + 2 x 2 x Imm2, motor plug 8-pin
Intercontec socket, can be used in cable drag chains, UL/CSA listed

8CM007.12-3 Motor cable, length 7m, 4 x 4mm? + 2 x 2 x Tmm?, motor plug 8-pin
Intercontec socket, can be used in cable drag chains, UL/CSA listed

8CM010.12-3 Motor cable, length 10m, 4 x 4mm? + 2 x 2 x Imm?, motor plug 8-pin
Intercontec socket, can be used in cable drag chains, UL/CSA listed

8CM015.12-3 Motor cable, length 15m, 4 x 4mm? + 2 x 2 x 1mm2, motor plug 8-pin
Intercontec socket, can be used in cable drag chains, UL/CSA listed

8CM020.12-3 Motor cable, length 20m, 4 x 4mm? + 2 x 2 x Imm?2, motor plug 8-pin
Intercontec socket, can be used in cable drag chains, UL/CSA listed

8CM025.12-3 Motor cable, length 25m, 4 x 4mm? + 2 x 2 x 1mm2, motor plug 8-pin
Intercontec socket, can be used in cable drag chains, UL/CSA listed
Motor Cables 10 mm2 %)

8CM005.12-5 Motor cable, length 5 m, 4 x 10mm? + 2 x 2 x 1.5mm2, motor plug 8-pin
Intercontec socket, can be used in cable drag chains, UL/CSA listed

8CM007.12-5 Motor cable, length 7m, 4 x 10mm2 + 2 x 2 x 1.5mm?, motor plug 8-pin
Intercontec socket, can be used in cable drag chains, UL/CSA listed

8CM010.12-5 Motor cable, length 10m, 4 x 10mm2 + 2 x 2 x 1.5mm?, motor plug 8-pin
Intercontec socket, can be used in cable drag chains, UL/CSA listed

8CM015.12-5 Motor cable, length 15m, 4 x 10mm? + 2 x 2 x 1.5mm2, motor plug 8-pin
Intercontec socket, can be used in cable drag chains, UL/CSA listed

8CM020.12-5 Motor cable, length 20m, 4 x 10mm? + 2 x 2 x 1.5mm?, motor plug 8-pin
Intercontec socket, can be used in cable drag chains, UL/CSA listed

8CM025.12-5 Motor cable, length 25m, 4 x 10mm2 + 2 x 2 x 1.5mm2, motor plug 8-pin
Intercontec socket, can be used in cable drag chains, UL/CSA listed
Motor Cables 35 mm?

8CM005.12-8 Motor cable, length 5m, 4 x 35mm? + 2 x 2 x 1.5mm2, can be used in cable
drag chains, UL/CSA listed

8CM007.12-8 Motor cable, length 7m, 4 x 35mm? + 2 x 2 x 1.5mm?, can be used in cable
drag chains, UL/CSA listed

8CM010.12-8 Motor cable, length 10m, 4 x 35mm? + 2 x 2 x 1.5mm?, can be used in cable
drag chains, UL/CSA listed

8CM015.12-8 Motor cable, length 15m, 4 x 35mm? + 2 x 2 x 1.5mm?, can be used in cable
drag chains, UL/CSA listed

8CM020.12-8 Motor cable, length 20m, 4 x 35mm? + 2 x 2 x 1.5mm?, can be used in cable
drag chains, UL/CSA listed

8CM025.12-8 Motor cable, length 25m, 4 x 35mm? + 2 x 2 x 1.5mm?, can be used in cable
drag chains, UL/CSA listed

Table 85: Order data for motor cables

1) Standard fabrication; designed for use with ACOPOS servo drives 8V1022.00-x, 8V1045.00-x and 8V1090.00-x and motor sizes 2 to 7.
2) Standard fabrication; designed for use with ACOPOS servo drives 8V1180.00-x and 8V1320.00-x and motor sizes 2 to 7.
3) Standard fabrication; designed for use with ACOPOS servo drives 8V1640.00-x and 8V128M.00-x and motor size 8.
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2.2 Technical Data

2.2.1 1.5 and 4 mm2 Motor Cables

Cables * Motor Cables

Cable Type

Motor Cables 1.5 mm? Motor Cables 4 mm?

General Information

Cable Cross Section

4x1.5mm?+2x2x0.75 mm? 4x4mm?+2x2x1mm?

Wire Insulation
Wire Colors

Durability Oil resistant according to VDE 0472 part 803, as well as standard hydraulic oil
Certification UL AWM Style 20669, 90 °C, 600 V, E63216 and CSA AWM I/Il A/B, 90 °C, 600 V, FT1 LL46064
Conductor

Power Lines 1.5 mmz, tinned Cu wire 4 mm2, tinned Cu wire

Special thermoplastic material
Black, brown, blue, yellow/green

Signal Lines

Wire Insulation

0.75 mm2, tinned Cu wire | 1 mm2, tinned Cu wire

Special thermoplastic material

Wire Colors White, white/red, white/blue, white/green
Cable Structure |
Power Lines
Stranding No
Shield No
Signal Lines
Stranding White with white/red and white/blue with white/green
Shield Separate shielding for pairs, tinned Cu mesh, optical coverage > 85 % and foil banding
Cable Stranding With filler elements and foil banding
Cable Shielding Tinned Cu mesh, optical coverage > 85 % and wrapped in isolating fabric
Outer Sheathing
Material PUR
Color Orange, similar to RAL 2003 flat
Labeling BERNECKER + RAINER 4x1.5+2x2x0.75 FLEX BERNECKER + RAINER 4x4.0+2x2x1.5 FLEX

Electrical Characteristics

Conductor Resistance

Power Lines < 14 Qkm < 52 Q/km
Signal Lines < 29 Q/km < 14 Q/km
Insulation Resistance > 200 MQ per km
Isolation Voltage
Wire/Wire 3kV
Wire/Shield 1kV
Operating Voltage Max. 600 V
Mechanical Characteristics
Temperature Range
Moving -10°Cto+70°C
Static -20°Cto +90 °C
Outer Diameter 12.8 mm + 0.4 mm 15.8 mm + 0.5 mm
Flex Radius >96 mm >118.5 mm
Speed <4mis
Acceleration <60 m/s?
Flex Cycles > 3,000,000
Weight 0.26 kg/m 0.45 kg/m

Table 86: Technical data for motor cables 1.5 and 4 mm?2
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Cables * Motor Cables

2.2.2 10 and 35 mm2 Motor Cables

Cable Type Motor Cables 10 mm? Motor Cables 35 mm?
General Information
Cable Cross Section 4x10mm2+2x2x 1.5 mm? 4x35mm2+2x2x15mm?
Durability Oil resistant according to VDE 0472 part 803, as well as standard hydraulic oil
Certification UL AWM Style 20669, 90 °C, 600 V, E63216 and CSA AWM I/1l A/B, 90 °C, 600 V, FT1 LL46064
Conductor
Power Lines 10 mm?, tinned Cu wire 35 mmz, tinned Cu wire
Wire Insulation Special thermoplastic material
Wire Colors Black, brown, blue, yellow/green
Signal Lines 1.5 mm?, tinned Cu wire
Wire Insulation Special thermoplastic material
Wire Colors White, white/red, white/blue, white/green
Cable Structure
Power Lines
Stranding No
Shield No
Signal Lines
Stranding White with white/red and white/blue with white/green
Shield Separate shielding for pairs, tinned Cu mesh, optical coverage > 85 % and foil banding
Cable Stranding With filler elements and foil banding
Cable Shielding Tinned Cu mesh, optical coverage > 85 % and wrapped in isolating fabric
Outer Sheathing
Material PUR
Color Orange, similar to RAL 2003 flat
Labeling BERNECKER + RAINER 4x10.0+2x2x1.5 FLEX BERNECKER + RAINER 4x35.0+2x2x1.5 FLEX

Electrical Characteristics

Conductor Resistance

Power Lines < 2.1 Qkm < 0.6 Q/km
Signal Lines < 14 Q/km < 14 Q/km
Insulation Resistance > 200 MQ per km
Isolation Voltage
Wire/Wire 3kV
Wire/Shield 1kV
Operating Voltage Max. 600 V
Mechanical Characteristics
Temperature Range
Moving -10°Cto+70°C
Static -20 °C to +90 °C
Outer Diameter 20.1 mm 0.7 mm 325mm+1mm
Flex Radius >150.8 mm >243.8 mm
Speed <4ms
Acceleration <60 m/s?
Flex Cycles > 3,000,000
Weight 0.77 kg/m 2.2kg/m

Table 87: Technical data for motor cables 10 and 35 mm?
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3. EnDat Cable

3.1 Order Data

Cables * EnDat Cable

Model Number

Description

Image

8CE005.12-1

EnDat cable, length 5m, 10 x 0.14mm? + 2 x 0.5mm?, EnDat plug 17-pin
Intercontec socket, servo connector 15-pin DSUB plug, can be used in cable
drag chains, UL/CSA listed

8CE007.12-1

EnDat cable, length 7m, 10 x 0.14mm?2 + 2 x 0.5mm?, EnDat plug 17-pin
Intercontec socket, servo connector 15-pin DSUB plug, can be used in cable
drag chains, UL/CSA listed

8CE010.12-1

EnDat cable, length 10m, 10 x 0.14mm? + 2 x 0.5mm?, EnDat plug 17-pin
Intercontec socket, servo connector 15-pin DSUB plug, can be used in cable
drag chains, UL/CSA listed

8CE015.12-1

EnDat cable, length 15m, 10 x 0.14mm? + 2 x 0.5mm?, EnDat plug 17-pin
Intercontec socket, servo connector 15-pin DSUB plug, can be used in cable
drag chains, UL/CSA listed

8CE020.12-1

EnDat cable, length 20m, 10 x 0.14mm? + 2 x 0.5mm2, EnDat plug 17-pin
Intercontec socket, servo connector 15-pin DSUB plug, can be used in cable
drag chains, UL/CSA listed

8CE025.12-1

EnDat cable, length 25m, 10 x 0.14mm? + 2 x 0.5mm2, EnDat plug 17-pin
Intercontec socket, servo connector 15-pin DSUB plug, can be used in cable
drag chains, UL/CSA listed

Table 88: Order data for EnDat cables

3.2 Technical Data

Cable Type EnDat Cables
General Information
Cable Cross Section 10 x 0.14 mm? + 2 x 0.50 mm?

Durability Oil resistant according to VDE 0472 part 803, as well as standard hydraulic oil
Certification UL AWM Style 20963, 80 °C, 30 V, E63216 and CSA AWM I/Il A/B, 90 °C, 30 V, FT1 LL46064
Conductor
Signal Lines 0.14 mm?, tinned Cu wire

Wire Insulation Special thermoplastic material

Wire Colors Blue, brown, yellow, gray, green, pink, red, black, violet, white
Supply Lines 0.5 mm2, tinned Cu wire

Wire Insulation Special thermoplastic material

Wire Colors White/green, white/red
Cable Structure
Signal Lines

Stranding No

Shield No
Supply Lines

Stranding White/red with white/green and filler elements

Shield No
Cable Stranding With foil banding
Cable Shielding Cu mesh, optical coverage > 85 % and wrapped in isolating fabric
Outer Sheathing

Material PUR

Color Orange, similar to RAL 2003 flat

Labeling BERNECKER + RAINER 10x0.14+2x0.50 FLEX

Electrical Characteristics

Conductor Resistance

Signal Lines < 140 Q/km
Supply Lines < 40 O/km
Insulation Resistance > 200 MQ per km

Isolation Voltage
Wire/Wire 1.5kV
Wire/Shield 0.8kV
Operating Voltage Max. 30 V

Table 89: Technical data for EnDat cables
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Cables * EnDat Cable

Cable Type EnDat Cables
Mechanical Characteristics
Temperature Range
Moving -10°Cto+70°C
Static -20°Cto +90 °C
Outer Diameter 7.3mm +0.25 mm
Flex Radius >55mm
Speed <4ms
Acceleration < 60 m/s?
Flex Cycles > 3,000,000
Weight 0.08 kg/m
Table 89: Technical data for EnDat cables (cont.)
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Cables * Resolver Cables

4. Resolver Cables

4.1 Order Data

Model Number

Description

Image

8CR005.12-1

Resolver cable, length 5m, 3 x 2 x 24 AWG/19, resolver plug 12-pin
Intercontec socket, servo plug 9-pin DSUB plug, can be used in cable drag
chains, UL/CSA listed

8CR007.12-1

Resolver cable, length 7m, 3 x 2 x 24 AWG/19, resolver plug 12-pin
Intercontec socket, servo plug 9-pin DSUB plug, can be used in cable drag
chains, UL/CSA listed

8CR010.12-1

Resolver cable, length 10m, 3 x 2 x 24 AWG/19, resolver plug 12-pin
Intercontec socket, servo plug 9-pin DSUB plug, can be used in cable drag
chains, UL/CSA listed

8CR015.12-1

Resolver cable, length 15m, 3 x 2 x 24 AWG/19, resolver plug 12-pin
Intercontec socket, servo plug 9-pin DSUB plug, can be used in cable drag
chains, UL/CSA listed

8CR020.12-1

Resolver cable, length 20m, 3 x 2 x 24 AWG/19, resolver plug 12-pin
Intercontec socket, servo plug 9-pin DSUB plug, can be used in cable drag
chains, UL/CSA listed

8CR025.12-1

Resolver cable, length 25m, 3 x 2 x 24 AWG/19, resolver plug 12-pin
Intercontec socket, servo plug 9-pin DSUB plug, can be used in cable drag
chains, UL/CSA listed

Table 90: Order data for resolver cables

4.2 Technical Data

Cable Type Resolver Cables
General Information
Cable Cross Section 3x2x24 AWG/19

Durability Oil resistant according to VDE 0472 part 803, as well as standard hydraulic oil
Certification UL AWM Style 20671, 90 °C, 30 V, E63216 and CSA AWM, 90 °C, 30 V, I/ll A/B FT1 LL46064
Conductor
Signal Lines 24 AWG/19, tinned Cu wire
Wire Insulation Special thermoplastic material
Wire Colors White, brown, green, yellow, gray, pink
Cable Structure
Signal Lines
Stranding White with brown, green with yellow, gray with pink
Shield No
Cable Stranding The 3 pairs together covered by foil banding
Cable Shielding Cu mesh, optical coverage > 90 % and wrapped in isolating fabric
Outer Sheathing
Material PUR
Color Orange, similar to RAL 2003 flat
Labeling BERNECKER + RAINER 3x2x24 AWG FLEX
Electrical Characteristics
Conductor Resistance 24 AWG < 86 Q/km
Insulation Resistance > 200 MQ per km
Isolation Voltage
Wire/Wire 1.5kV
Wire/Shield 0.8kV
Operating Voltage Max. 30 V
Mechanical Characteristics
Temperature Range
Moving -10°C to +80 °C
Static -40°Cto +90 °C
Outer Diameter 6.5 mm + 0.2 mm
Flex Radius >50 mm
Speed <4ms
Acceleration < 60 m/s?
Flex Cycles > 3,000,000
Weight 0.07 kg/m

Table 91: Technical data for resolver cables
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Connectors * General Description

Chapter 5 » Connectors

1. General Description

B&R offers five different motor/encoder connectors for AC servo motors. All connectors have IP67 protection. The metallic
housing provides a protective ground connection on the housing according to VDE 0627. All plastic used in the connector
is UL94/V0 listed. High quality, gold plated cage connector contacts guarantee a high level of contact security even when

reinserted many times.

Using B&R connectors guarantees that the EMC limits for the connection are not exceeded. Make sure that connectors are

put together correctly including a proper shield connection.

1.1 Order Data

Model Number

Short Description

Motor connector for cable diameters 9 -17 mm

8PM001.00-1 ")

Motor plug 8-pin Intercontec socket, crimp range 4 x 0.5-2.5mm? + 4 x 0.06-1.0mm?, for cable & 9-14mm, IP67, UL/CSA listed

8PM002.00-1 1)

Motor plug 8-pin Intercontec socket, crimp range 4 x 0.5-4.0mm? + 4 x 0.06-1.0mm?, for cable & 14-17mm, IP67, UL/CSA listed

Motor connector for cable diameters 17 - 26 mm

8PM003.00-12)

Motor plug 8-pin Intercontec socket, crimp range 4 x 1.5-10mm? + 4 x 0.5-2.5mm?, for cable @ 17-26mm, IP67, UL/CSA listed

EnDat Connector

8PE001.00-1 EnDat Connector 17 pin Intercontec socket, crimp range 17 x 0.06-1.0mmz, for cable @ 9-12mm, IP67, UL/CSA listed
Resolver Connector

8PR001.00-1 Resolver connector 12 pin Intercontec socket, crimp range 12 x 0.06-1.0mm?, for cable @ 5.5-10.5mm, IP67, UL/CSA listed

1) For motor sizes 2to 7.

2) For motor size 8.

Table 92: Overview of order data for connectors
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Connectors ¢ Motor Connectors

2. Motor Connectors

2.1 8PM001.00-1, 8PM002.00-1

2.1.1 Order Data

Model Number Description

Image

Cable Diameter 9 - 17 mm

8PM001.00-1 Motor plug 8-pin Intercontec socket, crimp range 4 x 0.35-2.5mm? +
4 x 0.06-1.0mm2, for cable @ 9-14mm, IP67, UL/CSA listed
8PM002.00-1 Motor plug 8-pin Intercontec socket, crimp range 4 x 2.5-4.0mm? +

4 % 0.06-1.0mm?, for cable g 14-17mm, IP67, UL/CSA listed

Table 93: Order data for motor connector size 1

2.1.2 Technical Data

Product ID 8PM001.00-1 8PM002.00-1
General Information
Connector Size Size 1
Contacts 8 (4 power and 4 signal contacts)
Degree of Pollution 3
Installation Altitude Up to 2,000 m
Insulator PA 6.6/ PBT, UL94/VO listed
Contacts Gold plated brass
Protective Ground Connection on Housing According to VDE 0627
Protection according to DIN 40050 IP67 when connected
Certifications UL/CSA
Electrical Characteristics
Overvoltage Category 3
Power Contacts
Rated Current 30A
Rated Voltage 630 VAC/VDC
Isolation Voltage (L-L) 6000 V
Contact Resistance <3mQ
Signal Contacts
Rated Current 10A
Rated Voltage 250 VAC/VDC
Isolation Voltage (L-L) 2500V
Contact Resistance <5mQ
Mechanical Characteristics
Temperature Range -20°Cto+130°C
Housing Material Zinc die cast / brass, nickel plated
Gaskets FPM/HNBR
Mating Cycles >50
Crimp Range 4x0.35-25mm? +4x0.06 - 1 mm? 4x25-4mm2+4x0.06 - 1 mm?
Cable o 9.5-14.5mm 14-17 mm
Manufacturer Information
Manufacturer INTERCONTEC
Internet Address www.intercontec.biz
Manufacturer’s Product ID BSTA 108 FR 05 58 0036 000 BSTA 108 FR 35 59 0036 000

Table 94: Technical data for motor connectors 8PM001.00-1, 8PM002.00-1
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2.2 8PM003.00-1

2.2.1 Order Data

Connectors ¢ Motor Connectors

Model Number Description

Image

Cable Diameter 17 -26 mm

8PM003.00-1

Motor plug 8-pin Intercontec socket, crimp range 4 x 1.5-10mm? + 4 x 0.5-
2.5mm2, for cable ¢ 17-26mm, IP67, UL/CSA listed

2.2.2 Technical data

Table 95: Order data for motor connector size 1.5

Product ID 8PM003.00-1

General Information

Connector Size Size 1.5

Contacts 8 (4 power and 4 signal contacts)
Degree of Pollution 3

Installation Altitude Up t0 2,000 m
Insulator PA 6.6/ PBT, UL94/VO listed
Contacts Gold plated brass
Protective Ground Connection on Housing According to VDE 0627

Protection according to DIN 40050

IP67 when connected

Certifications UL/CSA

Electrical Characteristics

Overvoltage Category 3

Power Contacts
Rated Current 75A
Rated Voltage 630 VAC/VDC
Isolation Voltage (L-L) 6000 V
Contact Resistance <1mQ

Signal Contacts
Rated Current 30A
Rated Voltage 630 VAC/VDC
Isolation Voltage (L-L) 4000 V
Contact Resistance <3mQ

Mechanical Characteristics

Temperature Range -20°Cto +130°C

Housing Material

Magnesium die cast / aluminum, nickel plated

Gaskets FPM/HNBR
Mating Cycles >50
Crimp Range 4x15-10mm?+4x0.5-2.5mm?
Cable o 17 -26 mm
Manufacturer Information
Manufacturer INTERCONTEC

Internet Address www.intercontec.biz

Manufacturer's Product ID

CSTA 264 FR 48 25 0001 000

Table 96: Technical data for motor connector 8PM003.00-1
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Connectors * Encoder Connectors

3. Encoder Connectors

3.1 EnDat Connector

3.1.1 Order Data

Model Number

Description

Image

EnDat Connector

8PE001.00-1

EnDat plug 17-pin Intercontec socket, ctimp range 17 x 0.06-1.0mm2, for
cable ¢ 9-12mm, IP67, UL/CSA listed

3.1.2 Technical Data

Table 97: Order data for EnDat connector size 1

Product ID 8PE001.00-1
General Information

Connector Size Size 1

Contacts 17 signal contacts
Degree of Pollution 3

Installation Altitude Up to 2,000 m
Insulator PA 6.6/ PBT, UL94/VO listed
Contacts Gold plated brass
Protective Ground Connection on Housing According to VDE 0627

Protection according to DIN 40050

IP67 when connected

Certifications UL/CSA
Electrical Characteristics
Overvoltage Category 3
Signal Contacts
Rated Current 9A
Rated Voltage 125 VAC/VDC
Isolation Voltage (L-L) 2500V
Contact Resistance <5mQ
Mechanical Characteristics
Temperature Range -20°Cto+130°C

Housing Material

Zinc die cast / brass, nickel plated

Gaskets FPM/HNBR

Mating Cycles >50

Crimp Range 17 x0.06 - 1 mm?

Cable o 9-12mm

Manufacturer Information

Manufacturer INTERCONTEC
Internet Address www.intercontec.biz

Manufacturer's Product ID

ASTA 035 FR 11 12 0035 000

Table 98: Technical data for EnDat connector 8PE001.00-1

116

B&R Motion Control Overview Catalog 7/2003




3.2 Resolver Connector

3.2.1 Order Data

Connectors * Encoder Connectors

Model Number

Description

Image

Resolver Connector

8PR001.00-1

Resolver plug 12-pin Intercontec socket, crimp range 12 x 0.06-1.0mm?, for
cable g 5.5-10.5mm, IP67, UL/CSA listed

3.2.2 Technical Data

Table 99: Order data for resolver connector size 1

Product ID 8PR001.00-1
General Information

Connector Size Size 1
Contacts 12 signal contacts
Degree of Pollution 3
Installation Altitude Up t0 2,000 m

Insulator PA 6.6/ PBT, UL94/VO listed
Contacts Gold plated brass
Protective Ground Connection on Housing According to VDE 0627

Protection according to DIN 40050

IP67 when connected

Certifications UL/CSA
Electrical Characteristics
Overvoltage Category 3
Signal Contacts
Rated Current 9A
Rated Voltage 160 VAC /VDC
Isolation Voltage (L-L) 2500V
Contact Resistance <5mQ
Mechanical Characteristics
Temperature Range -20°Cto +130°C

Housing Material

Zinc die cast / brass, nickel plated

Gaskets FPM/HNBR

Mating Cycles >50

Crimp Range 12x0.06 - 1 mm?

Cable o 5.5-10.5mm

Manufacturer Information

Manufacturer INTERCONTEC
Internet Address www.intercontec.biz

Manufacturer's Product ID

ASTA 021 FR 11 10 0035 000

Table 100: Technical data for resolver connector 8PR001.00-1
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Chapter 6 * Manuals and Catalogs

1. User's Manuals

1.1 Order Data

Manuals and Catalogs * User's Manuals

Model Number Short Description Image
User's Manual
MAACP2-0 ACOPOS User's Manual German
MAACP2-E ACOPOS User's Manual English
&
|
Table 101: Order data for user's manuals
2. Catalogs
2.1 Order Data
Model Number Short Description Image
Catalog
MAMSKAT-0 B&R Motion Control Overview Catalog German
MAMSKAT-E B&R Motion Control Overview Catalog English

Table 102: Order data for catalogs

B&R Motion Control Overview Catalog 7/2003

119

Chapter 6
Manuals and Catalogs



Manuals and Catalogs * Catalogs
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Standards and Certifications ¢ Valid European Guidelines

Chapter 7 « Standards and Certifications

1. Valid European Guidelines

e EMC guidelines 89/336/EWG
e Low-voltage guidelines 73/23/EWG
e Machine guidelines 98/37/EG

2. Valid Standards for Servo Drives

Standard Description
IEC/EN 61800-2 Adjustable speed electrical power drive systems
* Part 2: General requirements; Rating specifications for low voltage adjustable frequency AC power drive systems
IEC/EN 61800-3 Adjustable speed electrical power drive systems
* Part 3: EMC product standard including specific test methods
IEC 61800-5 (draft) Adjustable speed electrical power drive systems

 Part 5: Electrical, thermal and functional safety aspects; drive systems with electrically adjustable speed (IEC 22G/CD:1998)

IEC/EN 61131-2

Programmable logic controllers
¢ Part 2: Equipment requirements and tests

IEC 60204-1 Safety of machinery - electrical equipment on machines
¢ Part 1: General requirements
EN 1037 Safety of machinery - prevention of unexpected start-up
IEC 61508 Functional safety of electrical, electronic, programmable electronic systems
EN 954-1 Safety of machinery - safety-related parts of control systems
* Part 1: General design principles N
UL 508 C Industrial control equipment

* Part 6: Solid-state AC Motor Controllers

Table 103: Valid Standards for Servo Drives

1) TOV: Sample test for secure restart inhibit according to EN 954-1 category 3 is in preparation.

The limit values specified from section 2.1 "Environmental Limits" to section 2.4 "Other Environmental Limit Values
according to IEC 61800-2" are taken from product standard IEC 61800 for servo drives in industrial environments
(2" environment). Stricter test procedures and limit values are used during the type tests for ACOPOS servo drives.
Additional information is available from B&R.
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2.1 Environmental Limits

2.1.1 Mechanical Conditions according to IEC 61800-2

Operation

IEC 60721-3-3, class 3M1

IEC 61800-2

Vibration during operation

2<f<9Hz 0.3 mm amplitude
9<f<200Hz 1 m/s? acceleration
Table 104: Mechanical conditions during operation
Transport

IEC 60721-3-2, class 2M1

IEC 61800-2

Vibration during transport
2 <f<9Hz
9 <f<200Hz
200 < f <500 Hz

3.5 mm amplitude
10 m/s? acceleration
15 m/s? acceleration

Table 105: Mechanical conditions during transport

2.1.2 Climate Conditions according to IEC 61800-2

Operation

IEC 60721-3-3, class 3K3

IEC 61800-2

Environmental temp. during operation

5t040°C

Relative humidity during operation

5 -85 %, non-condensing

Storage

Table 106: Climate conditions during operation

IEC 60721-3-1, class 1K4

IEC 61800-2

Storage temperature

-25t0 +55 °C

Table 107: Climate conditions (temperature) during storage

IEC 60721-3-1, class 1K3

IEC 61800-2

Relative humidity during storage

5 - 95 %, non-condensing

Table 108: Climate conditions (humidity) during storage

Transport
IEC 60721-3-2, class 2K3
IEC 61800-2
Transport temperature -25t0+70 °C
Relative humidity during transport 95 % at 40 °C

Table 109: Climate conditions during transport
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2.2 Requirements for Inmunity to Disturbances (EMC)
2.2.1 Evaluation Criteria (performance criteria)

Criteria A ...... Test object not influenced during test.
Criteria B ...... Test object only temporarily influenced during test.

Criteria C ...... The system does not reboot automatically (reset required).
2.2.2 Low Frequency Disturbances according to IEC 61800-3
The following limits are valid for industry (2nd environment).

Power Mains Harmonics and Commutation Notches / Voltage Distortions

|IEC 61000-2-4, class 3

IEC 61800-3 Performance Criteria
Harmonics THD =10 % A
Short harmonics (< 15 s) 1.5x continuous level B

Table 110: Limits for power mains harmonics

IEC 60146-1-1, class 3

IEC 61800-3 Performance Criteria

Commutation notches Depth =40 %, A
total area = 250 % x degree

Table 111: Limit values for commutation notches / voltage distortions

Voltage Changes, Deviations, Dips and Short-term Interruptions

|IEC 61000-2-4, class 3

IEC 61800-3 Performance Criteria
Voltage changes and deviations 10 % A
Voltage changes and deviations (< 1 min) +10%1t0-15%

Table 112: Limit values for voltage changes and deviations

IEC 61000-2-1

IEC 61800-3 Performance Criteria

Voltage dips and short-term interruptions 10 % to 100 % C

Table 113: Limit values for voltage dips and short-term interruptions

Asymmetric Voltage und Frequency Changes

|IEC 61000-2-4, class 3

IEC 61800-3 Performance Criteria
Asymmetric voltages 3 % negative component
Frequency change and change rate £2%,1%/s A

(+4 %, 2 %Is if the power supply is isolated
from general power mains)

Table 114: Limit values for asymmetric voltages and frequency changes
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2.2.3 High Frequency Disturbances according to IEC 61800-3
These immunity tests are valid for industrial environments (2nd environment).

Electrostatic Discharge

Tests according to IEC 61000-4-2

IEC 61800-3 Performance Criteria
Contact discharge to powder-coated and bare metal housing parts 6kV 8
Discharge through the air to plastic housing parts 8kV

Table 115: Limits for electrical discharge

Electromagnetic Fields

Tests according to IEC 61000-4-3

IEC 61800-3 Performance Criteria
Housing, completely wired 80 MHz - 1 GHz, 10 V/m, A
80 % amplitude modulation
at 1 kHz

Table 116: Limits for electromagnetic fields

Burst
Tests according to IEC 61000-4-4
IEC 61800-3 Performance Criteria
Power connection 2kV, 1 min, direct coupling
Lines for measurement and control functions near the process 2kV, 1 min B
Signal interfaces, other lines 1kV, 1 min
Table 117: Limits for burst
Surge
Tests according to IEC 61000-4-5
IEC 61800-3 Performance Criteria
Power connection 1KV (2 Q) "), DM, symmetrical B
2kV(12Q) oM, unsymmetrical

Table 118: Limits for surge

1) The impedance was added from IEC 61000-4-5 because it is not defined in IEC 61800-3.

High Frequency Conducted Disturbances

Tests according to IEC 61000-4-6

IEC 61800-3 Performance Criteria
P ti
ower connection 04580 MHz, 10V,
Lines for measurement and control functions near the process 80 % amplitude modulation A

at 1 kHz

Signal interfaces, other lines

Table 119: Limits for conducted disturbances (radio frequency)
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Standards and Certifications ¢ Valid Standards for Servo Drives

2.3.1 High Frequency Emissions according to IEC 61800-3

These emissions tests are valid for industrial environments (2" environment).

Emissions on the Power Connections

Tests according to IEC 55011

Continuous Current on Motor Frequency Range [MHz] Quasi-peak Value Average
0.15<f<0.5 100 dB (uV) 90 dB (uV)

1<100 A 05<f<5 86 dB (V) 76 dB (uV)
5<f<30 90 dB (uV) 80 dB (uV)
0.15<f<0.5 130 dB (pV) 120 dB (pV)
100A <] 05<f<5 125 dB (V) 115.dB (pV)
5<f<30 115.dB (pV) 105 dB (pV)

Electromagnetic Emissions

Table 120: Limits for emissions on the power connections

Tests according to IEC 55011

Frequency Range [MHz]

Quasi-peak Value

40 dB (uV/m), measured at distance of 30 m ")

50 dB (uV/m), measured at distance of 30 m ")

Table 121: Limits for electromagnetic emissions

1) The limit values were increased by 10 dB (uV/m) when measuring from distances of 10m.

2.4 Other Environmental Limit Values according to IEC 61800-2

IEC 61800-2
Degree of pollution according to IEC 61800-2, 4.1.2.1. 2
Over-voltage category according to |[EC 60364-4-443:1999 Il
Protection according to I[EC 60529 IP20
Reduction of the continuous current at installation altitudes over 500 m 10 % per 1000 m
above sea level
Maximum Installation Attitude 2000 m ")

Table 122: Additional environmental limits

1) Additional requirements are to be arranged with B&R.
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3. Valid Standards for Servo Motors

Standard Description
IEC 60034-1 Rotating electrical machines
* Part 1: measurement and operational behavior
IEC 60034-5 Rotating electrical machines
* Part 5: Degrees of protection provided by the integral design of rotating electrical machines (IP code)
IEC 60034-6 Rotating electrical machines
¢ Part 6: Methods of cooling (IC code)
IEC 60034-7 Rotating electrical machines
* Part 7: Classification of types of construction, mounting arrangements and terminal box position (IM code)
IEC 60034-11 Rotating electrical machines
* Part 11: Built-in thermal protection
IEC 60034-14 Rotating electrical machines
* Part 14: Mechanical vibration of certain machines with shaft heights 56 mm and higher; measurement, evaluation and limits of vibration
DIN ISO 281 Rolling Bearing, Dynamic Load Ratings and Rating Life
DIN 580 Lifting eye bolts
DIN 748 Cylindrical shaft ends for electrical machines
DIN 3760 Rotary oil seals
DIN 6885-1 Drive type fastenings without taper action; keys, keyways, deep pattern
DIN ISO 8821 Mechanical vibration; convention for balancing shaft/fittings and key type
DIN 42948 Mounting flanges for electrical machines
DIN 42955 Concentricity of the shaft end, coaxial mounting flanges for rotary electrical machines; tolerances, tests
UL 1004 Standard for Electric Motors

Table 123: Valid standards for servo motors

4. International Certifications

B&R products and services comply with the applicable standards. They are international standards from organizations such
as ISO, IEC and CENELEC, as well as national standards from organizations such as UL, CSA, FCC, VDE, OVE, etc. We

give special consideration to the reliability of our products in an industrial environment.

Certifications
USA and Canada All important B&R products are tested and listed by Underwriters Laboratories and are checked quarterly by a UL
inspector.
This mark is valid for the USA and Canada and eases certification of your machines and systems in these areas.
H us
USA and Canada All three-phase synchronous motors 8MS are tested and listed by Underwriters Laboratories.

C“ Us

This mark is valid for the USA and Canada and eases cettification of your machines and systems in these areas.

Europe All harmonized EN standards for the valid guidelines are met.
* X
* c E *
* *
* *
* Kk
Russian Federation GOST-R certification is available for the export of all B R ACOPQS servo drives in the Russian Federation.

Table 124: International Certifications
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5. Standards, Definitions for Safety Techniques

Stop Functions according to IEC 60204-1/11.98 (electrical equipment for machines, part 1: general requirements)

The following three stop function categories exist:

Category Description
0 Stop by immediately switching off the power to the machine drive elements (i.e. uncontrolled stop).
1 A controlled stop, the power to the machine drive elements remains on until the stop procedure is completed. The power is switched off after the stop is complete.
2 A controlled stop, the power to the machine drive elements is not switched off.

Table 125: Overview of stop function categories

The necessary stop functions must be determined based on a risk evaluation for the machine. Stop functions in category 0
and category 1 must be able to function regardless of the operating mode. A category 0 stop must have priority. Stop
functions must have priority over assigned start functions. Resetting the stop function is not allowed to cause a dangerous
state.

Emergency stops according to
requirements)

IEC 60204-1/11.98 (electrical equipment for machines, part1: general

The following requirements are valid for emergency stops in addition to the requirements for the stop functions:

e It must have priority over all other functions and operations in all operating modes.

¢ The power to the machine drive elements which can cause a dangerous state must be switched off as quickly as
possible without creating other dangers.

* Resetting is not allowed to cause a restart.

Emergency stops must be category 0 or category 1 stop functions. The necessary stop function must be determined based
on a risk evaluation for the machine.

For emergency stop function in stop category 0, only hard wired, electromechanical equipment can be used. Additionally,
the function is not allowed to depend on electronic switching logic (hardware or software) or the transfer of commands via
a communication network or data connection.

When using a category 1 stop function for the emergency stop function, it must be guaranteed that the power to the machine
drive elements is completely switched off. These elements must be switched off using electromechanical equipment . "

Safety category according to EN 954-1/03.97 (safety of machines - safety related parts of control systems, part 1:
general design principles) 2

The safety related parts of control systems must meet one or more of the requirements for five defined safety categories.
The safety categories define the required behavior of safety related controller parts regarding their resistance to errors.

Safety Category Safety Integrity Level - SIL | Short Description System Behavior
(according to EN 954-1) (according to IEC 61508-2)
B Safety related parts must be designed and built so that Caution!
they can meet the expected operational requirements.
An error can cause the safety function to fail.
(No specific safety measures are implemented.)
1 1 Safety related parts must be designed and built so that Caution!
only reliable components and safety principles are used.
An error can cause the safety function to fail.
(e.g. preventing short circuits by using sufficient distances,
reducing the probability of errors by over-dimensioning
components, defining the failure route - closed-circuit
current principle, etc.)
2 1 Safety related parts must be designed so that their safety | Caution!
functions are checked in suitable intervals by the machine
controller. An error between checks can cause the safety
function to fail. If the safety function fails, it will be
(e.g. automatic or manual check during start-up) recognized during the check.
3 2 Safety related parts must be designed so that individual | Caution!
errors do not cause the safety function to fail. Individual
errors should - if possible - be recognized the next time (or | The safety function remains active when an error
before) the safety function is required. occurs. Some, but not all errors are recognized. A
buildup of errors can cause the safety function to fail.

Table 126: Safety category overview

1) In accordance to the national foreword for the valid German version of IEC 60204-1/11.98, it is determined that electronic equipment (and also especially for emergency stop
systems) can be used regardless of the stop category, if e.g. it provides the same safety using the standards EN 954-1 and/or [EC 61508 as required by IEC 60204-1.

2) To prevent confusing EN 951-1 categories with IEC 60204-1 stop categories, the term "safety categories" was used in the text shown above for EN 954-1 categories.
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Safety Category Safety Integrity Level - SIL | Short Description System Behavior
(according to EN 954-1) (according to IEC 61508-2)

4 3 Safety related parts must be designed so that individual Information:
errors do not cause the safety function to fail. Individual
errors must be recognized the next time (or before) the | The safety function remains active when an error
safety function is required. If this type of recognition is not | occurs. Errors are recognized in time to prevent the
possible, a buildup of errors is not allowed to cause the safety function from failing.

safety function to fail.

Table 126: Safety category overview (cont.)

Selecting the suitable safety category must be done separately for each ACOPOS servo drive (or for each shaft) based on
a risk evaluation. This risk evaluation is a part of the total risk evaluation for the machine.

The following risk graph (according to EN 954-1, Appendix B) provides a simplified procedure for risk evaluation:

Safety Category
(according to IEC 954-1)

B |1 |2]3]¢

Safety Integrity Level - SIL
(according to IEC 61508-2)

] fe]s
S1 o ‘ O O O
P1
Fi e 0 OO
Starting point for the *— b
isk evaluati f th
QZfef;?eT;:;np:\rtse S2 i . . O
of the controller P1
F2 e ¢ @ O
ic e o ¢ O

B,1to4 Safety categories for safety related parts of controllers

. Preferred categories
) Possible categories which require extra measures
O Measure which may be over-dimensioned with regard to the actual risk

Figure 57: Risk graph according to EN 954-1, Appendix B

Begin at the starting point shown and follow the parameters S, F and P to the safety category to be used.

Parameter S ... Seriousness of injury

S1 Light (usually reversible) injury.

S2 Serious (usually irreversible) injury.

Parameter F ... Frequency and/or duration of the danger exposure

F1 Seldom to slightly more frequent and/or short exposure duration.

F2 Frequent to continuous and/or long exposure duration.

Parameter P ... Possibility to prevent danger

P1 Possible under some conditions.

P2 Nearly impossible.

Table 127: Parameters S, F and P lead you to the safety category to be used
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Restart inhibit according to EN 1037/04.96 (Safety of machinery - prevention of unexpected start-up)

Keeping a machine in an idle state when people are working in the danger zone is one of the most important requirements
for safe operation of machines.

Starting refers to the transition of a machine or its parts from an idle state to moving state. Any start is unexpected if it is
caused by:

* A start command sent because of a controller failure or because of external influences on the controller.

e A start command sent because of incorrect operation of a start element or another part of the machine.

* Restoration of power supply after an interruption.

e External/internal influences on parts of the machine.

To prevent unexpected starting of machines or parts of machines, power should be removed and dissipated. If this is not
practical (e.g. frequent, short work in danger zone), other measures must be taken:

e Measures to prevent random start commands.
* Measures to prevent that random start commands cause unexpected starting.

e Measures to automatically stop dangerous parts of the machine before a dangerous situation can be caused by
unexpected starting.
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