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 Safety Guidelines 
This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent 
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert 
symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are 
graded according to the degree of danger. 

 
Danger 

indicates that death or severe personal injury will result if proper precautions are not taken. 

 
Warning 

indicates that death or severe personal injury may result if proper precautions are not taken. 

 
Caution 

with a safety alert symbol, indicates that minor personal injury can result if proper precautions are not taken. 

 Caution 

without a safety alert symbol, indicates that property damage can result if proper precautions are not taken. 

 Notice 

indicates that an unintended result or situation can occur if the corresponding information is not taken into 
account. 

If more than one degree of danger is present, the warning notice representing the highest degree of danger will 
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to 
property damage. 

Qualified Personnel 
The device/system may only be set up and used in conjunction with this documentation. Commissioning and 
operation of a device/system may only be performed by qualified personnel. Within the context of the safety notes 
in this documentation qualified persons are defined as persons who are authorized to commission, ground and 
label devices, systems and circuits in accordance with established safety practices and standards. 

Prescribed Usage 
Note the following: 

 
Warning 

This device may only be used for the applications described in the catalog or the technical description and only in 
connection with devices or components from other manufacturers which have been approved or recommended by 
Siemens. Correct, reliable operation of the product requires proper transport, storage, positioning and assembly 
as well as careful operation and maintenance. 

Trademarks 
All names identified by ® are registered trademarks of the Siemens AG. The remaining trademarks in this 
publication may be trademarks whose use by third parties for their own purposes could violate the rights of the 
owner. 

Disclaimer of Liability 
We have reviewed the contents of this publication to ensure consistency with the hardware and software 
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the 
information in this publication is reviewed regularly and any necessary corrections are included in subsequent 
editions. 

 

 Siemens AG 
Automation and Drives 
Postfach 48 48 
90437 NÜRNBERG 
GERMANY 

Order No.: 6SN1197-0AD16-0BP1 
Ⓟ 03/2007 

Copyright © Siemens AG 2006. 
Technical data subject to change
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Foreword 

Information on the documentation 
You will find an overview of the documentation, which is updated on a monthly basis, in the 
available languages on the Internet under: 
http://www.siemens.com/motioncontrol  
Select the menu items "Support" → "Technical Documentation" → "Overview of Publications". 
 
The Internet version of DOConCD (DOConWEB) is available at: 
http://www.automation.siemens.com/doconweb  
 
Information on the range of training courses and FAQs (frequently asked questions) are 
available on the Internet under: 
http://www.siemens.com/motioncontrol under menu option "Support" 

Target group 
Planners and project engineers 

Benefits 
The Configuration Manual supports you when selecting motors, calculating the drive 
components, selecting the required accessories as well as when selecting line and motor-
side power options. 

Standard scope 
The scope of the functionality described in this document can differ from the scope of the 
functionality of the drive system that is actually supplied. Other functions not described in  
this documentation might be able to be executed in the drive system. This does not, 
however, represent an obligation to supply such functions with a new control or when 
servicing. Extensions or changes made by the machine manufacturer are documented by 
the machine manufacturer. 
For the sake of simplicity, this documentation does not contain all detailed information about 
all types of the product and cannot cover every conceivable case of installation, operation,  
or maintenance. 

http://www.siemens.com/motioncontrol
http://www.automation.siemens.com/doconweb
http://www.siemens.com/motioncontrol
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Technical Support 
If you have any technical questions, please contact our hotline: 

 
 Europe / Africa Asia / Australia America 
Phone +49 (0) 180 5050 – 222 +86 1064 719 990 +1 423 262 2522 
Fax +49 (0) 180 5050 – 223 +86 1064 747 474 +1 423 262 2289 
Internet http://www.siemens.com/automation/support-request  
E-mail mailto:adsupport@siemens.com  

 
 

 Note 
For technical support telephone numbers for different countries, go to: 
http://www.siemens.com/automation/service&support  

 

Questions about the documentation 
If you have any questions (suggestions, corrections) regarding this documentation, please 
fax or e-mail us at: 

 
Fax +49 9131 98 63315 
E-mail E-mail to: docu.motioncontrol@siemens.com  

A fax form is available in the appendix of this document. 

Internet address for SINAMICS 
http://www.siemens.com/sinamics  

EC Declaration of Conformity 
The EC Declaration of Conformity for the EMC Directive can be found/obtained in  
the Internet:  
http://www.support.automation.siemens.com  
under the Product/Order No. 15257461 at the relevant branch office of the A&D MC Division 
of Siemens AG. 

http://www.siemens.com/automation/support-request
mailto:adsupport@siemens.com
http://www.siemens.com/automation/service&support
mailto:docu.motioncontrol@siemens.com
http://www.siemens.com/sinamics
http://www.support.automation.siemens.com/
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Disposal 
Motors must be disposed of carefully taking into account domestic and local regulations in 
the normal recycling process or by returning to the manufacturer. 
The following must be taken into account when disposing of the motor: 
• Oil according to the regulations for disposing of old oil 
• Not mixed with solvents, cold cleaning agents of remains of paint 
• Components that are to be recycled should be separated according to: 

– Electronics waste (e.g. sensor electronics, sensor modules) 
– Iron to be recycled 
– Aluminum 
– Non-ferrous metal (gearwheels, motor windings) 

Danger and warning information 
 

 
Danger 
Start-up/commissioning is absolutely prohibited until it has been completely ensured that  
the machine, in which the components described here are to be installed, is in full 
compliance with the specifications of Directive 98/37/EC. 
Only appropriately qualified personnel may commission/start-up the SINAMICS units and  
the motors. 
This personnel must carefully observe the technical customer documentation associated with 
this product and be knowledgeable about and carefully observe the danger and warning 
information. 
Operational electrical equipment and motors have parts and components which are at 
hazardous voltage levels. 
When the machine or system is operated, hazardous axis movements can occur. 
All of the work carried-out on the electrical machine or system must be carried-out with it in 
a no-voltage condition. 
SINAMICS units are generally designed for operation on low-resistance, grounded power 
supply networks (TN systems). For additional information please refer to the appropriate 
documentation for the drive converter systems. 
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Warning 
The successful and safe operation of this equipment and motors is dependent on 
professional transport, storage, installation and mounting as well as careful operator control, 
service and maintenance. 
For special versions of the drive units and motors, information and data in the catalogs and 
quotations additionally apply. 
In addition to the danger and warning notices in the technical customer documentation 
supplied, the applicable national, local and plant-specific regulations and requirements must 
be carefully taken into account. 

 

 

 
Caution 
The motors can have surface temperatures of over +100 °C. 
This is the reason that temperature-sensitive components, e.g. cables or electronic 
components may neither be in contact nor be attached to the motor. 
When connecting-up cables, please observe that they 
– are not damaged 
– are not subject to tensile stress 
– cannot be touched by rotating components. 

 

 

 Caution 
Motors should be connected-up according to the operating instructions provided. They must 
not be connected directly to the three-phase supply because this will damage them. 
SINAMICS drive units with motors are subject, as part of the routine test, to a voltage test in 
accordance with EN 50178. While the electrical equipment of industrial machines is being 
subject to a voltage test in accordance with EN60204-1, Section 19.4, all SINAMICS drive 
unit connections must be disconnected/withdrawn in order to avoid damaging the SINAMICS 
drive units. 

 

 

 Caution 
The DRIVE-CLiQ interface contains motor and encoder-specific data as well as an electronic 
rating plate. This is the reason that this Sensor Module may only be operated on the original 
motor - and may not be mounted onto other motors or replaced by a sensor module from 
other motors. 
The DRIVE-CLiQ interface has direct contact to components that can be damaged/destroyed 
by electrostatic discharge (ESDS). Neither hands nor tools that could be electrostatically 
charged may come into contact with the connections. 
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 Note 
Under field conditions and in dry service areas, SINAMICS units with motors conform to 
Low-Voltage Directive 73/23/EEC. 
In configurations specified in the associated EC Declaration of Conformity, SINAMICS units 
with motors conform to the EMC Directive 89/336/EEC. 

 

ESDS instructions 
 

 
Caution 
 An electrostatic-sensitive device (ESDS) is an individual component, integrated circuit,  
or module that can be damaged by electrostatic fields or discharges. 
ESDS regulations for handling boards and equipment: 
When handling components that can be destroyed by electrostatic discharge, it must be 
ensured that personnel, the workstation and packaging are well grounded! 
Personnel in ESD zones with conductive floors may only touch electronic components if  
they are  
– grounded through an ESDS bracelet and 
– wearing ESDS shoes or ESDS shoe grounding strips. 
Electronic boards may only be touched when absolutely necessary. 
Electronic boards may not be brought into contact with plastics and articles of clothing 
manufactured from man-made fibers. 
Electronic boards may only be placed on conductive surfaces (table with ESDS surface, 
conductive ESDS foam rubber, ESDS packing bag, ESDS transport containers). 
Electronic boards may not be brought close to data terminals, monitors or television sets. 
Minimum clearance to screens > 10 cm). 
Measurements may only be carried-out on electronic boards and modules if 
– the measuring instrument is grounded (e.g. via a protective conductor) or 
– before making measurements with a potential-free measuring device, the measuring head 
is briefly discharged  
(e.g. by touching an unpainted blank piece of metal on the control cabinet). 
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Information regarding non-Siemens products 
 

 Notice 
This document contains recommendations relating to non-Siemens products. Non-Siemens 
products whose fundamental suitability is familiar to us. It goes without saying that equivalent 
products from other manufacturers may be used. Our recommendations are to be seen as 
helpful information, not as requirements or dictates. We cannot accept any liability for  
the quality and properties/features of non-Siemens products. 
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Motor Description 1
1.1 Features 

Overview 
1FK7 motors are extremely compact permanent-magnet synchronous motors. The available 
options, gear units and encoders, together with the expanded product range, mean that  
the 1FK7 motors can be optimally adapted to any application. They therefore also satisfy  
the permanently increasing demands of state-of-the-art machine generations.  
1FK7 motors can be combined with the SINAMICS S120 drive system to create a powerful 
system with high functionality. The integrated encoder systems for speed and position 
control can be selected depending on the application.  
The motors are designed for operation without external cooling and the heat is dissipated 
through the motor surface. 1FK7 motors have a high overload capability. 

 
Figure 1-1 1FK7 motors 



Motor Description  
1.2 Technical features 

 Synchronous Motors 1FK7  
16 Configuration Manual, (PFK7S), Edition 12.2006, 6SN1197-0AD16-0BP1 

Benefits 
1FK7 Compact motors offer:  
• Space-saving installation thanks to extremely high power/weight ratio 
• Can be universally used for many applications 
• Wide range of motors 
1FK7 High Dynamic motors offer:  
• Extremely high dynamic response thanks to low rotor moment of inertia 

Fields of application 
• Machine tools 
• Robots and handling systems 
• Wood, glass, ceramics and stone working 
• Packaging, plastics and textile machines 
• Auxiliary axes 

1.2 Technical features 

Table 1-1 Technical features 

Type of motor  Permanent-magnet synchronous motor  
Magnet material Rare-earth magnetic material 
Insulation of the stator winding 
in accordance with EN 60034-1 (IEC 60034-1) 

Temperature class F for a winding temperature of 
ΔT = 100 K at an ambient temperature of +40 °C 

Installation altitude 
(in accordance with EN 60034–1 and IEC 60034–1) 

≤ 1000 m above sea level,  
otherwise power derating 

Type of construction in accordance with EN 60034-7 
(IEC 60034-7) 

IM B5 (IM V1, IM V3) 

Degree of protection in accordance with EN 60034-5 
(IEC 60034-5)2) 

IP64 

Cooling Non-ventilated 
Temperature monitoring KTY 84 temperature sensor in the stator winding 
Drive shaft end in accordance with DIN 748-3 (IEC 60072-1) Smooth shaft (no keyway) 
Paint finish2) Unpainted 
2nd rating plate2) 
3rd rating plate2) 

glued into the bearing endshield 
supplied loose 

Radial eccentricity, concentricity, and axial eccentricity  
in accordance with DIN 42955 (IEC 60072-1) 

Tolerance N (normal) 
 

Vibration severity in accordance with EN 60034-14  
(IEC 60034-14) 

Grade A; vibration severity grade is adhered to up to 
rated speed. 
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Max. sound pressure level in accordance with EN ISO 1680 
 

1FK701⃞: 55 dB(A) 
1FK702⃞: 55 dB(A) 
1FK703⃞: 55 dB(A) 
1FK704⃞: 55 dB(A) 
1FK706⃞: 65 dB(A) 
1FK708⃞: 70 dB(A) 
1FK710⃞: 70 dB (A) 

Encoder systems, integrated for motors with/without  
DRIVE-CLiQ interface 

• Incremental encoder sin/cos 1 VPP 2048 S/R 
• Absolute encoder 1), multiturn, 

 2048 S/R with 1FK704 to 1FK710. 
512 S/R with 1FK701 to 1FK703 and traversing range 
4096 R with EnDat interface 

• Simple absolute encoder 1), multiturn, 32 S/R and 
traversing range 4096 R with EnDat interface 

• Resolver, multipole (number of pole pairs 
corresponds to number of pole pairs of the motor) 

• Resolver, 2-pole 
Connecting Connectors for signals and power can be rotated (270°) 
Options 2) • Drive shaft end with key and keyway  

(half-key balancing) 
• Integrated holding brake 
• Degree of protection IP65, additional IP67 drive end 

flange 
• Planetary gearbox (requires: plain shaft end and 

degree of protection IP65) 
• Paint finish, anthracite 

 
 

S/R = Signals/Revolution 
1) When an absolute encoder is used, the rated torque is reduced by 10%. 
2) 1FK701⃞:  Only available in degree of protection IP54 and with painted finish 
  Rating plate enclosed separately 
  No planetary gearbox possible 
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1.3 Selection and Ordering Data 

1.3.1 1FK7 Compact motors 

To select the degree of protection and type, see “Selection guide”.

Rated
speed

Shaft
height

Rated
power

Static
torque

Rated
torque 1)

Rated current 1FK7 synchronous motor
Compact
natural cooling

Num-
ber of
pole
pairs

Rotor
moment of 
inertia 
(without
brake)

Weight 
(without
brake)

nrated SH Prated
at
∆T=100 K

M0
at
∆T=100 K

Mrated
at   
∆T=100 K

Irated
at
∆T=100 K

Order No. J m

rpm kW/HP Nm/lbf-ft Nm/lbf-ft A 10-4 kgm2/
lbf-in-s2

kg/lb

2000 100 7.75/10.4 48/35.4 37/27.3 16 1FK7105-5AC71-1 7 7 7 4 156/0.1381 39/86.2

3000 48 0.82/1.1 3/2.2 2.6/1.9 1.95 1FK7042-5AF71-1 7 7 7 4 3.01/0.0027 4.9/10.8

63 1.48/2.0
2.29/3.1

6/4.4
11/8.1

4.7/3.5
7.3/5.4

3.7
5.6

1FK7060-5AF71-1 7 7 7

1FK7063-5AF71-1 7 7 7

4
4

7.95/0.0070
15.1/0.0134

7/15.4
11.5/25.4

80 2.14/2.9
3.3/4.4

8/5.9
16/11.8

6.8/5
10.5/7.7

4.4
7.4

1FK7080-5AF71-1 7 7 7

1FK7083-5AF71-1 7 7 7

4
4

15/0.0133
27.3/0.0242

10/22.1
14/30.9

100 3.77/5.1
4.87/6.5
5.37/7.2 2)

8.17/11.0

18/13.3
27/19.9
36/26.5
48/35.4

12/8.8
15.5/11.4
20.5/15.1 2)

26/19.2

8
11.8
16.5 2)

18

1FK7100-5AF71-1 7 7 7

1FK7101-5AF71-1 7 7 7

1FK7103-5AF71-1 7 7 7

1FK7105-5AF71-1 7 7 7

4
4
4
4

55.3/0.0489
79.9/0.0707
105/0.0929
156/0.1381

19/41.9
21/46.3
29/63.9
39/86.2

4500 63 1.74/2.3
2.09/2.8 3)

6/4.4
11/8.1

3.7/2.7
5/3.7 3)

4.1
6.1 3)

1FK7060-5AH71-1 7 7 7

1FK7063-5AH71-1 7 7 7

4
4

7.95/0.0070
15.1/0.0134

7/15.4
11.5/25.4

80 2.39/3.2 3)

3.04/4.1 4)
8/5.9
16/11.8

5.7/4.2 3)

8.3/6.1 4)
5.6 3)

  9 4)
1FK7080-5AH71-1 7 7 7

1FK7083-5AH71-1 7 7 7

4
4

15/0.0133
27.3/0.0242

10/22.1
14/30.9

6000 20 0.05/0.1
0.10/0.1

0.18/0.1
0.35/0.3

0.08/0.1
0.16/0.1

0.85
0.85

1FK7011-5AK71-1 7 7  3

1FK7015-5AK71-1 7 7  3

4
4

0.064/0.0001
0.083/0.0001

0.9/2
1.1/2.4

28 0.43/0.6 0.85/0.6 0.6/0.4 1.4 1FK7022-5AK71-1 7 7 7 3 0.28/0.0002 1.8/4

36 0.50/0.7
0.63/0.8

1.1/0.8
1.6/1.2

0.8/0.6
1/0.7

1.3
1.3

1FK7032-5AK71-1 7 7 7

1FK7034-5AK71-1 7 7 7

3
3

0.61/0.0005
0.9/0.0008

2.7/6
3.7/8.2

48 0.69/0.9
1.02/1.4 5)

1.6/1.2
3/2.2

1.1/0.8
1.95/1.4 5)

1.7
3.1 5)

1FK7040-5AK71-1 7 7 7

1FK7042-5AK71-1 7 7 7

4
4

1.69/0.0015
3.01/0.0027

3.5/7.7
4.9/10.8

Encoder systems for motors 
without DRIVE-CLiQ interface:

Incremental encoder sin/cos 1 Vpp 2048 pulses/revolution
Abs. encoder EnDat 2048 pulses/rev. 1)(not for 1FK701 to 1FK703)
Abs. encoder EnDat 512 pulses/rev. 1) (only for 1FK701 to 1FK703)
Basic absolute encoder EnDat 32 pulses/revolution 1)

(not for 1FK701 to 1FK703)
Multi-pole resolver
2-pole resolver

A
E
H
G

S
T

Encoder systems for motors 
with DRIVE-CLiQ interface  8):

Increm. encoder sin/cos 1 Vpp 2048 pulses/rev. (not for 1FK701)
Abs. encoder EnDat 2048 pulses/rev. 1)(not for 1FK701 to 1FK703)
Abs. encoder EnDat 512 pulses/rev. 1) (only for 1FK702/1FK703)
Basic absolute encoder EnDat 32 pulses/revolution 1)

(not for 1FK701 to 1FK703)
Multi-pole resolver (not for 1FK701)
2-pole resolver (not for 1FK701)

D
F
L
K

U
P

Shaft extension:

Fitted key and keyway
Fitted key and keyway
Plain shaft 
Plain shaft

Radial eccentricity 
tolerance:
N
N
N
N

Holding brake:

without 
with 
without 
with

A
B
G
H

Degree of protection: IP64
IP65, drive end flange IP67
IP64 (IP54 for 1FK701) and anthracite paint finish
IP65, drive end flange IP67, anthracite paint finish

0
2
3
5
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Motor type
(continued)

Static
current

Calculated
power
Pcalc = M0 x 
nrated/9550

SINAMICS Motor Module Power cable with complete shield
Motor terminal (and brake terminal) via 
power connectorRated

output
current

I0
at M0
∆T=100 K

Pcalc
for M0
∆T=100 K

Irated Order No.

For complete order no.,
see “SINAMICS S120”

Power
con-
nector

Motor
cable cross 
section 7)

Order no.
Pre-assembled cable

A kW/HP A Size mm2

1FK7105-5AC71... 20 10/13.4 30 6SL312 7 - 7TE23-0AA. 1.5 4 x 2.5 6FX 7002-5 7S31-....

1FK7042-5AF71... 2.2 0.9/1.2 3 6SL312 7 - 7TE13-0AA. 1 4 x 1.5 6FX 7002-5 7S01-....

1FK7060-5AF71...
1FK7063-5AF71...

4.5
8

1.9/2.6
3.5/4.7

5
9

6SL312 7 - 7TE15-0AA.

6SL312 7 - 7TE21-0AA.

1
1

4 x 1.5
4 x 1.5

6FX 7002-5 7S01-....

6FX 7002-5 7S01-....

1FK7080-5AF71...
1FK7083-5AF71...

4.8
10.4

2.5/3.4
5.0/6.7

 5
9 6)

6SL312 7 - 7TE15-0AA.

6SL312 7 - 7TE21-0AA.

1
1

4 x 1.5
4 x 1.5

6FX 7002-5 7S01-....

6FX 7002-5 7S01-....

1FK7100-5AF71...
1FK7101-5AF71...
1FK7103-5AF71...
1FK7105-5AF71...

11.2
19
27.5
31

5.7/7.6
8.5/11.4
11.3/15.2
15/20.1

18
18 6)

30
30 6)

6SL312 7 - 7TE21-8AA.

6SL312 7 - 7TE21-8AA.

6SL312 7 - 1TE23-0AA.

6SL312 7 - 1TE23-0AA.

1
1.5
1.5
1.5

4 x 1.5
4 x 2.5
4 x 4
4 x 10

6FX 7002-5 7S01-....

6FX 7002-5 7S31-....

6FX 7002-5 7S41-....

6FX 7002-5 7S61-....

1FK7060-5AH71...
1FK7063-5AH71...

6.2
12

2.8/3.8
5.2/7.0

9
18

6SL312 7 - 7TE21-0AA.

6SL312 7 - 7TE21-8AA.

1
1

4 x 1.5
4 x 1.5

6FX 7002-5 7S01-....

6FX 7002-5 7S01-....

1FK7080-5AH71...
1FK7083-5AH71...

7.4
15

3.8/5.1
7.5/10.1

9
18

6SL312 7 - 7TE21-0AA.

6SL312 7 - 7TE21-8AA.

1
1

4 x 1.5
4 x 1.5

6FX 7002-5 7S01-....

6FX 7002-5 7S01-....

1FK7011-5AK71...
1FK7015-5AK71...

1.5
1.5

0.11/0.2
0.22/0.3

3
3

6SL312 7 - 7TE13-0AA.

6SL312 7 - 7TE13-0AA.

0.5
0.5

4 x 1.5
4 x 1.5

6FX5002-5DA20-....

6FX5002-5DA20-....

1FK7022-5AK71... 1.8 0.5/0.7 3 6SL312 7 - 7TE13-0AA. 1 4 x 1.5 6FX 7002-5 7S01-....

1FK7032-5AK71...
1FK7034-5AK71...

1.7
1.9

0.7/0.9
1/1.3

3
3

6SL312 7 - 7TE13-0AA.

6SL312 7 - 7TE13-0AA.

1
1

4 x 1.5
4 x 1.5

6FX 7002-5 7S01-....

6FX 7002-5 7S01-....

1FK7040-5AK71...
1FK7042-5AK71...

2.25
4.4

1.0/1.3
1.9/2.6

3
5

6SL312 7 - 7TE13-0AA.

6SL312 7 - 7TE15-0AA.

1
1

4 x 1.5
4 x 1.5

6FX 7002-5 7S01-....

6FX 7002-5 7S01-....

Cooling:
Internal air cooling 
External air cooling

0
1

Motor Module:
Single Motor Module 
Double Motor Module

1
2

Power cable model:
MOTION-CONNECT 800
MOTION-CONNECT 500

8
5

Without brake cores
With brake cores

C
D

For length code as well as power and signal cables, see “MOTION-CONNECT cables and connections”. ....

1) If the absolute encoder is used, Mrated is reduced by 10%.
2) These values refer to n = 2500 rpm.
3) These values refer to n = 4000 rpm.
4) These values refer to n = 3500 rpm.
5) These values refer to n = 5000 rpm.
6) With the specified Motor Module, the motor cannot be utilized with 

M0 at ∆T = 100 K winding temperature rise. If a Motor Module with a 
higher rating is used, you must check whether the specified power 
cable can be connected to it.

7) The current carrying capacity of the power cables corresponds to 
IEC 60204-1 for type of routing C under continuous operation condi-
tions with an ambient air temperature of +40 °C (104 °F), designed 
for I0 (100 K), PVC/PUR-insulated cable.

8) Motors in shaft height 20 are not available with a DRIVE-CLiQ inter-
face. The encoder systems are connected via the SMC (Sensor 
Modul Cabinet-Mounted).
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1.3.2 1FK7 High Dynamic motors 

To select the degree of protection and type, see “Selection guide”.

Rated
speed

Shaft
height

Rated
power

Static
torque

Rated
torque 1)

Rated current 1FK7 High Dynamic 
synchronous motor
with natural cooling

Num-
ber of
pole
pairs

Rotor
moment of 
inertia 
(without
brake)

Weight 
(without
brake)

nrated SH Prated
at
∆T=100 K

M0
at
∆T=100 K

Mrated
at   
∆T=100 K

Irated
at
∆T=100 K

Order No. J m

rpm kW/HP Nm/lbf-ft Nm/lbf-ft A 10-4 kgm2/
lbf-in-s2

kg/lb

3000 48 1.1/1.48 4/2.9 3.5/2.6 4 1FK7044-7AF71-1 7 7 7 3 1.28/0.0011 7.7/17

63 1.7/2.28
2.51/3.37

6.4/4.7
12/8.8

5.4/4
8/5.9

5.3
7.5

1FK7061-7AF71-1 7 7 7

1FK7064-7AF71-1 7 7 7

3
3

3.4/0.0030
6.5/0.0058

10/22.1
15.5/34.2

80 3.14/4.21 2)

3.77/5.06 3)
22/89.9
28/20.6

12/8.8 2)

18/13.3 3)
12.5 2)

14.5 3)
1FK7085-7AF71-1 7 7 7

1FK7086-7AF71-1 7 7 7

4
4

23/0.0204
23/0.0204

23.5/51.8
23.5/51.8

4500 48 1.23/1.65
1.41/1.89

3.1/2.3
4/2.9

2.6/1.9
3/2.2

4
4.9

1FK7043-7AH71-1 7 7 7

1FK7044-7AH71-1 7 7 7

3
3

1/0.0009
1.28/0.0011

6.3/13.9
7.7/17

63 2.03/2.72
2.36/3.16

6.4/4.7
12/8.8

4.3/3.2
5/3.7

5.9
7

1FK7061-7AH71-1 7 7 7

1FK7064-7AH71-1 7 7 7

3
3

3.4/0.0030
6.5/0.0058

10/22.1
15.5/34.2

6000 36 0.57/0.76 1.3/1 0.9/0.7 1.5 1FK7033-7AK71-1 7 7 7 3 0.27/0.0002 3.1/6.8

48 1.26/1.69 3.1/2.3 2/1.5 4.4 1FK7043-7AK71-1 7 7 7 3 1/0.0009 6.3/13.9

Encoder systems for motors 
without DRIVE-CLiQ interface:

Incremental encoder sin/cos 1 Vpp 2048 pulses/revolution
Absolute encoder EnDat 2048 pulses/revolution 1) (not for 1FK703)
Absolute encoder EnDat 512 pulses/revolution 1) (only for 1FK703)
Basic absolute encoder EnDat 32 pulses/rev. 1) (not for 1FK703)
Multi-pole resolver
2-pole resolver

A
E
H
G
S
T

Encoder systems for motors 
mit DRIVE-CLiQ-Schnittstelle:

Incremental encoder sin/cos 1 Vpp 2048 pulses/revolution
Absolute encoder EnDat 2048 pulses/rev. 1) (not for 1FK703)
Absolute encoder EnDat 512 pulses/revolution 1) (only for 1FK703)
Basic absolute encoder EnDat 32 pulses/rev. 1) (not for 1FK703)
Multi-pole resolver
2-pole resolver

D
F
L
K
U
P

Shaft extension: 

Fitted key and keyway
Fitted key and keyway
Plain shaft 
Plain shaft

Radial eccentricity 
tolerance:
N
N
N
N

Holding brake: 

without
with
without
with

A
B
G
H

Degree of protection: IP64
IP65 and IP67 drive end flange
IP64, anthracite paint finish
IP65 and drive end flange IP67, anthracite paint finish

0
2
3
5
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To select the degree of protection and type, see “Selection guide”.

Rated
speed

Shaft
height

Rated
power

Static
torque

Rated
torque

Rated current 1FK7 Compact/High Dynamic 
synchronous motor
Natural cooling
Connection to SINAMICS
230 V 1 AC

Num-
ber of 
pole
pairs

Rotor
moment of 
inertia 
(without
brake)

Weight 
(without
brake)

nrated SH Prated
at
∆T=100 K

M0
at
∆T=100 K

Mrated
at   
∆T=100 K

Irated
at
∆T=100 K

Order No. J m

rpm kW/HP Nm/lbf-ft Nm/lbf-ft A 10-4 kgm2/
lbf-in-s2

kg/lb

3000 36 0.31/0.42 1.15/0.8 1.0/0.7 1.6 1FK7032-5AF21-1 7 7 7 3 0.61/0.0005 2.7/5.9

0.38/0.51
0.46/0.62

1.3/1
1.6/1.2

1.2/0.9
1.45/1.1

2
1.8

1FK7033-7AF21-1 7 7 7

1FK7034-5AF21-1 7 7 7

3
3

0.27/0.0002
0.9/0.0008

3.1/6.8
3.7/8.2

48 0.82/1.1
0.79/1.06

3/2.2
2.7/2

2.6/1.9
2.5/1.8

3.5
3.8

1FK7042-5AF21-1 7 7 7

1FK7043-7AF21-1 7 7 7

4
3

3.01/0.0027
1/0.0009

4.9/10.8
6.3/13.9

6000 20 0.05/0.1
0.1/0.1

0.18/0.1
0.35/0.3

0.08/0.1
0.16/0.1

0.5
0.5

1FK7011-5AK21-1 7 7  3

1FK7015-5AK21-1 7 7  3

4
4

0.064/0.0001
0.083/0.0001

0.9/2
1.1/2.4

28 0.38/0.51 0.85/0.6 0.6/0.4 1.4 1FK7022-5AK21-1 7 7 7 3 0.28/0.0002 1.8/4

Encoder systems for motors 
without DRIVE-CLiQ interface:

Incremental encoder sin/cos 1 Vpp 2048 pulses/revolution
Absolute encoder EnDat 2048 pulses/rev. (only for 1FK704) 1)

Absolute encoder EnDat 512 pulses/revolution (not for 1FK704) 1)

Basic absolute encoder EnDat 32 pulses/rev. (only for 1FK704) 1)

Multi-pole resolver
2-pole resolver

A
E
H
G
S
T

Encoder systems for motors 
with DRIVE-CLiQ interface 4):

Increm. encoder sin/cos 1 Vpp 2048 pulses/rev. (not for 1FK701)
Absolute encoder EnDat 2048 pulses/rev. (only for 1FK704) 1)

Abs. encoder EnDat 512 pulses/rev. (not for 1FK701/1FK704) 1)

Basic absolute encoder EnDat 32 pulses/rev. (only for 1FK704) 1)

Multi-pole resolver (not for 1FK701)
2-pole resolver (not for 1FK701)

D
F
L
K
U
P

Shaft extension:

Fitted key and keyway
Fitted key and keyway
Plain shaft 
Plain shaft

Radial eccentricity 
tolerance:
N
N
N
N

Holding brake:

without
with
without
with

A
B
G
H

Degree of protection: IP64, without paint finish
IP64, anthracite paint finish (IP54 for 1FK701)

0
3
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1.3.3 1FK7 Motors on Power Module 1 AC 230 V 
 

To select the degree of protection and type, see “Selection guide”.

Rated
speed

Shaft
height

Rated
power

Static
torque

Rated
torque

Rated current 1FK7 Compact/High Dynamic 
synchronous motor
Natural cooling
Connection to SINAMICS
230 V 1 AC

Num-
ber of 
pole
pairs

Rotor
moment of 
inertia 
(without
brake)

Weight 
(without
brake)

nrated SH Prated
at
∆T=100 K

M0
at
∆T=100 K

Mrated
at   
∆T=100 K

Irated
at
∆T=100 K

Order No. J m

rpm kW/HP Nm/lbf-ft Nm/lbf-ft A 10-4 kgm2/
lbf-in-s2

kg/lb

3000 36 0.31/0.42 1.15/0.8 1.0/0.7 1.6 1FK7032-5AF21-1 7 7 7 3 0.61/0.0005 2.7/5.9

0.38/0.51
0.46/0.62

1.3/1
1.6/1.2

1.2/0.9
1.45/1.1

2
1.8

1FK7033-7AF21-1 7 7 7

1FK7034-5AF21-1 7 7 7

3
3

0.27/0.0002
0.9/0.0008

3.1/6.8
3.7/8.2

48 0.82/1.1
0.79/1.06

3/2.2
2.7/2

2.6/1.9
2.5/1.8

3.5
3.8

1FK7042-5AF21-1 7 7 7

1FK7043-7AF21-1 7 7 7

4
3

3.01/0.0027
1/0.0009

4.9/10.8
6.3/13.9

6000 20 0.05/0.1
0.1/0.1

0.18/0.1
0.35/0.3

0.08/0.1
0.16/0.1

0.5
0.5

1FK7011-5AK21-1 7 7  3

1FK7015-5AK21-1 7 7  3

4
4

0.064/0.0001
0.083/0.0001

0.9/2
1.1/2.4

28 0.38/0.51 0.85/0.6 0.6/0.4 1.4 1FK7022-5AK21-1 7 7 7 3 0.28/0.0002 1.8/4

Encoder systems for motors 
without DRIVE-CLiQ interface:

Incremental encoder sin/cos 1 Vpp 2048 pulses/revolution
Absolute encoder EnDat 2048 pulses/rev. (only for 1FK704) 1)

Absolute encoder EnDat 512 pulses/revolution (not for 1FK704) 1)

Basic absolute encoder EnDat 32 pulses/rev. (only for 1FK704) 1)

Multi-pole resolver
2-pole resolver

A
E
H
G
S
T

Encoder systems for motors 
with DRIVE-CLiQ interface 4):

Increm. encoder sin/cos 1 Vpp 2048 pulses/rev. (not for 1FK701)
Absolute encoder EnDat 2048 pulses/rev. (only for 1FK704) 1)

Abs. encoder EnDat 512 pulses/rev. (not for 1FK701/1FK704) 1)

Basic absolute encoder EnDat 32 pulses/rev. (only for 1FK704) 1)

Multi-pole resolver (not for 1FK701)
2-pole resolver (not for 1FK701)

D
F
L
K
U
P

Shaft extension:

Fitted key and keyway
Fitted key and keyway
Plain shaft 
Plain shaft

Radial eccentricity 
tolerance:
N
N
N
N

Holding brake:

without
with
without
with

A
B
G
H

Degree of protection: IP64, without paint finish
IP64, anthracite paint finish (IP54 for 1FK701)

0
3
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Motor type
(continued)

Static
current

Calculated
power
Pcalc = M0 x 
nrated/9550

SINAMICS Power Module Power cable with complete shield
Motor terminal (and brake terminal) via 
power connectorRated

output
current

I0
at M0
∆T=100 K

Pcalc
for M0
∆T=100 K

Irated
at M0
∆T=100 K

Order No.

For complete order no.,
see “SINAMICS S120”

Power
con-
nector

Motor
cable cross 
section 3)

Order no.
Pre-assembled cable

A kW/HP A Size mm2

1FK7032-5AF21... 1.7 0.36/0.5 2.3 6SL3210 - 1SB12-3UA0 1 4 x 1.5 6FX 7002-5 7A01-....

1FK7033-7AF21...
1FK7034-5AF21...

2.2
1.9

0.41/0.6
0.5/0.7

2.3
2.3

6SL3210 - 1SB12-3UA0

6SL3210 - 1SB12-3UA0

1
1

4 x 1.5
4 x 1.5

6FX 7002-5 7A01-....

6FX 7002-5 7A01-....

1FK7042-5AF21...
1FK7043-7AF21...

3.9
3.9

0.94/1.3
0.85/1.1

3.9
3.9

6SL3210 - 1SB14-0UA0

6SL3210 - 1SB14-0UA0

1
1

4 x 1.5
4 x 1.5

6FX 7002-5 7A01-....

6FX 7002-5 7A01-....

1FK7011-5AK21...
1FK7015-5AK21...

0.85
0.85

0.11/0.2
0.22/0.3

0.9
0.9

6SL3210 - 1SB11-0UA0

6SL3210 - 1SB11-0UA0

0.5
0.5

4 x 1.5
4 x 1.5

6FX5002-5ME00-.... 2)

6FX5002-5ME00-.... 2)

1FK7022-5AK21... 1.8 0.53/0.7 2.3 6SL3210 - 1SB12-3UA0 1 4 x 1.5 6FX 7002-5 7A01-....

Cooling:
Internal air cooling 0

Motor Module:
Single Motor Module 1

Power cable model:
MOTION-CONNECT 800
MOTION-CONNECT 500

8
5

Without brake cores
With brake cores

C
D

For length code as well as power and signal cables, see “MOTION-CONNECT cables and connections”. ....

1) If the absolute encoder is used, Mrated is reduced by 10%.
2) This power cable is fitted with a connector with M17 thread at the 

motor end and brake cores as standard (4 x 1.5 mm2 + 2 x 1.5 mm2).
3) The current carrying capacity of the power cable corresponds to 

IEC 60204-1 for type of routing C under continuous operating condi-
tions with an ambient air temperature of +40 °C (104 °F), designed 
for I0 (100 K), PVC/PUR-insulated cable.

4) Motors in shaft height 20 are not available with a DRIVE-CLiQ inter-
face. The encoder systems are connected via the SMC (Sensor 
Module Cabinet-Mounted).
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Application 2
2.1 Environment 

2.1.1 Mounting position 

Table 2-1 Types of construction (accdg. to IEC 60034-7) 

Name Representation Description 
IM B5  

 
 

Standard 

IM V1  

 
 

IM V3  

 
 

 
The 1FK7 motors can be used in types of construction 
IM V1 and IM V3 without special ordering. 
 
Note: 
When configuring the IM V3 type of construction, attention must 
be paid to the permissible axial forces (weight force of the drive 
elements) and especially to the necessary degree of protection. 

2.1.2 Influence of the mounting type and mounted components 
Some of the motor power loss is dissipated through the flange when the motor is connected 
to the mounting flange.  
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Non-thermally insulated mounting 
The following mounting conditions apply for the specified motor data: 

Table 2-2 Non-thermally insulated mounting conditions 

Shaft height Steel plate, width x height x thickness [mm] Mounting surface[m2] 
1FK701⃞ 120 x 100 x 10 0.012 
1FK702⃞ to 1FK704⃞ 120 x 100 x 40 0.012 
1FK706⃞ to 1FK710⃞ 450 x 370 x 30 0.17 

For larger mounting surfaces, the heat dissipation conditions improve.  

Thermally insulated mounting without additionally mounted components 
For non-ventilated and force-ventilated motors, the motor torque must be reduced by 
between 5 % and 10 %. We recommend configuring the motor using the M0(60 K) values. 

Thermally insulated mounting with additionally mounted components 
• Holding brake (integrated in the motor) 

The torque does not have to be additionally reduced 
• Gearbox 

The torque has to be reduced (refer to Figure "S1 characteristics") 

 
Figure 2-1 S1 characteristics 
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2.1.3 Cooling 
1FK7 motors are self-cooled. 
Operating temperature range: -15 °C to +40 °C (without any restrictions). 
The power loss is dissipated through radiation and natural convection, which means that 
adequate heat dissipation must be ensured by suitably mounting the motor. 
All of the Catalog data refer to an ambient temperature of 40 °C, mounted so that the motors 
are not thermally insulated and an installation altitude up to 1000 m above sea level. 
If other conditions prevail (ambient temperature > 40 °C or installation altitude > 1000 m 
above sea level), the permissible torque/power must be defined using the factors from  
the following table (torque/power reduction according to EN 60034-6). 
Ambient temperatures and installation altitudes are rounded-off to 5 °C or 500 m 
respectively. 

Table 2-3 Power derating as a function of the installation altitude and the ambient temperature 

Ambient temperature in °C Installation altitude 
above sea level [m] < 30 30–40 45 50 55 60 

1000 1,07 1,00 0,96 0,92 0,87 0,82 
1500 1,04 0,97 0,93 0,89 0,84 0,79 
2000 1,00 0,94 0,90 0,86 0,82 0,77 
2500 0,96 0,90 0,86 0,83 0,78 0,74 
3000 0,92 0,86 0,82 0,79 0,75 0,70 
3500 0,88 0,82 0,79 0,75 0,71 0,67 
4000 0,82 0,77 0,74 0,71 0,67 0,63 

 
 

 
Caution 
The surfaces of synchronous motors can have temperatures > 100 °C. When required, 
protective measures must be provided to prevent coming into contact with the motors. 
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2.1.4 Degree of protection 
The degree of protection designation in accordance with EN 60034-5 and IEC 60034-5  
is made using the letters "IP" and two digits (e.g. IP64). The second digit in the degree of 
protection designation represents the protection against water, the first digit the protection 
against penetration of foreign matter. 
Since most cooling lubricants used in machine tools and transfer machines are oily,  
creepcapable, and/or corrosive, protection against water alone is insufficient. The servo 
motors must be protected by suitable covers. 
Attention must be paid to providing suitable sealing of the motor shaft for the selected 
degree of protection for the motor.  

Sealing of the motor shaft 

Table 2-4 Sealing of the motor shaft 

Degree of 
protection  
accdg. to  
EN 60034-5) 

Shaft sealing using Area of application 

IP64 Ball bearing  

 

It is not permissible that there is any 
moisture in the area around the shaft and 
the flange. 
Note: 
For IP 64 degree of protection it is not 
permissible that liquid collects in the 
flange. 
Shaft outlet is not dust-tight 

IP65  
(AS flange IP67) 

Radial shaft seal DIN 3760 For gearbox mounting (for gearboxes that 
are not sealed) to seal against oil. 
The sealing lip must be adequately cooled 
and lubricated by the gearbox oil in order 
to guarantee reliable function. 
Lifetime 5000 h - 10000 h (nominal value) 
If a radial shaft sealing ring runs dry, then 
this has a negative impact on the 
functionality and the lifetime. 
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Routing cables in a wet/moist environment 
 

 Notice 
If the motor is mounted in a humid environment, the power and signal cables must be routed 
as shown in the following figure. 

 

 
Figure 2-2 Routing cables in a wet/moist environment 

2.1.5 Paint finish 
1FK7 motors are supplied without a paint finish (1FK701 with paint finish). 
Option: with anthracite finish (similar to RAL 7016)  

 

 Note 
The motors must be ordered with a special paint finish if they are to be used in sub-tropical 
regions or if they are to be transported by sea. This paint finish prevents the stator lamination 
from corroding. 
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2.1.6 Operation under vibrational or shock stress conditions 
In order to ensure problem-free operation and a long service life, the vibration values defined 
in DIN ISO 10816 should not be exceeded.  

Table 2-5 Vibration values 

Vibrational velocity Vrms [mm/s] accdg. to 
DIN ISO 10816 

Frequency f [Hz] Acceleration a [m/s2] 

4,5 10 0,4 
4,5 250 10 

Deviating from the specified standard, motors 1FK702⃞ to 1FK710⃞ may be operated with 
higher loads, with the stipulation that the service life will be reduced. In this case, only 
operation outside the mounted natural frequency is permissible.  

 
Peak acceleration Axial 20 m/s2 Radial 50 m/s2 
Shock duration  3 ms 3 ms 

 

2.1.7 Cantilever and axial forces 

Cantilever force stressing 
Point of application of cantilever forces FQ at the shaft end 
• for average operating speeds 
• for a nominal bearing service life (L10 h) of 20,000 h 

 
Figure 2-3 Force application point at the drive shaft end 

Dimension x: Distance between the point of application of force FQ and the shaft shoulder  
in mm. 
Dimension l: Length of the shaft end in mm. 
For cantilever force diagrams, refer to the section "Technical Data and Characteristics, 
Cantilever Force Diagrams". 
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Calculating the belt pre-tension force FR 
 

FR [N] = 2 • M0 • c / dR FR ≤ FQperm 
 

Table 2-6 Explanation of the formula abbreviations 

Formula abbreviations Unit Description 
FR N Belt pre-tension 
M0 Nm Motor static torque 
c ––– Pre-tensioning factor; the pre-tensioning factor is  

an empirical value from the belt manufacturer. 
It can be assumed as follows: 
for toothed belts: c = 1.5 to 2.2 
for flat belts c = 2.2 to 3.0 

dR m Effective diameter of the belt pulley 

When using other configurations, the actual forces that generated from the torque being 
transferred must be taken into account. 

Axial force stressing 
 

 
Warning 
Motors with integrated holding brake cannot be subject to axial forces! 

 

When using, for example, helical toothed wheels as drive element, in addition to the radial 
force, there is also an axial force on the motor bearings. For axial forces, the spring-loading 
of the bearings can be overcome so that the rotor moves corresponding to the axial bearing 
play present (up to 0.2 mm). A special bearing is required for this. For use of special 
bearings, contact your Siemens representative. 
The permissible axial force can be approximately calculated using the following formula: 
FA = 0.35 • FQ 
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2.2 Electrical connections 

2.2.1 Overview of connections 

 
Figure 2-4 SINAMICS S120 system overview 
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2.2.2 Power connection 

 

 
Warning 
The motors are not designed to be connected directly to the line supply. 

 

Connection assignment, power connector at the motor 

 
Figure 2-5 Power connection 

 

2.2.3 DRIVE-CLiQ 
DRIVE-CLiQ is the preferred method for connecting the encoder systems to SINAMICS.  
Motors with a DRIVE-CLiQ interface can be ordered for this purpose. Motors with  
a DRIVE-CLiQ interface can be directly connected to the associated motor module via the 
available MOTION-CONNECT DRIVE-CLiQ cables. The MOTION-CONNECT DRIVE-CLiQ 
cable is connected to the motor in degree of protection IP67. The DRIVE-CLiQ interface 
supplies power to the motor encoder via the integrated 24 VDC supply and transfers  
the motor encoder and temperature signals and the electronic type plate data, e.g. a unique 
identification number, rating data (voltage, current, torque) to the control unit.  
The MOTION-CONNECT DRIVE-CLiQ cable is used universally for connecting the various 
encoder types. These motors simplify commissioning and diagnostics, as the motor and 
encoder type are identified automatically. 
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Motors with DRIVE-CLiQ 
Motors with DRIVE-CLiQ interfaces can be directly connected to the corresponding motor 
module via the available MOTION-CONNECT DRIVE-CLiQ cables. This means that data  
are transferred directly to the control unit. 

 

 

 
Figure 2-6 Encoder interface with DRIVE-CLiQ 

Motors without DRIVE-CLiQ 
Motors without DRIVE-CLiQ require a cabinet-mounted sensor module for operation with 
SINAMICS S120. The sensor modules evaluate the signals from the connected motor 
encoders or external encoders and convert them to DRIVE-CLiQ. In conjunction with  
motor encoders, the motor temperature can also be evaluated using sensor modules.  
For additional information, refer to the SINAMICS Manual. 

 
Figure 2-7 Encoder interface without DRIVE-CLiQ 
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2.2.4 Rotating the connectors 
Power connectors, signal connectors, and DRIVE-CLiQ can be rotated to a limited extent. 

 

 Notice 
The permissible range of rotation may not be exceeded. 
In order to guarantee the degree of protection, a max. 10 revolutions are permissible. 
Do not exceed max. torque when rotating connectors. 
Connectors should be rotated using the mating connector that matches the connector 
thread. 
Connecting cables should be secured against strain and bending. 
Motor connectors should be secured so that they cannot be rotated any further. 
Connectors may not be subject to continuous force. 

 

Direction and torque when rotating 

Table 2-7 Direction and torque when rotating connectors 

Direction of rotation  Connector 
Clockwise Counter-clockwise 

Max. torque when 
rotating  

Power connector, size 0.5 270° not supported 8 Nm
Power connector, size 1 270° not supported 8 Nm
Power connector, size 1.5 270° not supported 15 Nm
Signal connector 90°  180° for SH 20 to 80 

90° for SH 100 
8 Nm

DRIVE-CLiQ 90° 180° 8 Nm

 

 
Figure 2-8 Rotating a connector using an 1FK706 motor as an example 
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Mechanical data 3
Bearing version 

The motors have grease-lubricated ball bearings (life lubricated). The bearings are sealed  
at both ends and designed for a minimum ambient temperature in operation of -15 °C. 

 

 Note 
We recommend that the bearings are replaced after approx. 20 000 operating hours, 
however, at the latest after 5 years. 

 

Shaft end 
The cylindrical shaft ends according to DIN 748 (IEC 60072) can either be ordered with  
or without key. The force-locked shaft-hub coupling is preferred for fast acceleration and 
reversing operation of the drives. 

Mechanical turning 
It is not possible to mechanically move the axis at the non-drive end of the motor.  
If the drive is to be manually rotated, then this should be done at a mechanically accessible 
position (e.g. ball screw spindle). 

Smooth running, concentricity and axial eccentricity  
The motors are tested in compliance with DIN 42955 (IEC 60072-1). 

Vibration severity grade A (acc. to EN 60034-14, IEC 60034-14)  
The specified values only refer to the motor. These values can be increased at the motor 
due to the overall vibration characteristics of the complete system after the drive has been 
mounted. 
The vibration complies with the severity grade up to rated speed.  

Balancing (acc. to DIN ISO 8821) for motors with key 
Motors with key in the shaft are half-key balanced. A mass equalization for the protruding 
half key must be taken into account for the drive-out elements. 
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Electrical data 4
4.1 Torque-speed characteristic 

The permissible operating range is limited by thermal, mechanical, and electromagnetic 
boundaries. 

 
Figure 4-1 Torque characteristics of synchronous motors 

Permissible temperature range, 100 K-, 60 K-values 
The temperature rise of the motor is caused by the losses generated in the motor  
(current-dependent losses, no-load losses, friction losses). It is dependent on the cooling 
method (self-cooled, forced ventilation, water-cooled).  
155 °C corresponds to a utilization according to temperature class F. 
1FK7 motors can be operated up to an average winding temperature of 140 °C. 
A maximum permissible ambient temperature of 40 °C for self-cooled motors generally 
applies to all specifications. 
100 K or 60 K is the average winding temperature rise in Kelvin. 
60 K lies in the utilization within temperature Class B. The 60 K utilization is used: 
• if the temperature of the enclosure/housing must lie below 90 °C for safety reasons 
• or the shaft temperature rise would have a negative impact on the mounted machine 
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Torque characteristics of motor 
The maximum permissible torque is dependent on the permissible overtemperature and, 
thus, on the duty. To adhere to the temperature limits, the torque must be reduced as  
the speed increases, starting from static torque M0. 
The characteristic curves are specified for continuous operation S1 (100 K), S1 (60 K) duty 
and periodic intermittent operation S3-25%, S3-40%, S3-60% duty with a cycle time of  
10 minutes, except for small motors, for which a cycle time of 1 minute is specified and noted  
in the characteristic curves. 
For more information about the duty cycles, refer to the section on Dimensioning. 
A transient, high overload capacity up to Mmax is provided over the complete speed setting 
range. 

 

 
Warning 
Continuous duty in the area above the S1 characteristic curve is not thermally permitted for 
the motor. 

 

The speed range is limited by the mechanical limit speed nmax mech (centrifugal forces at  
the rotor, bearing service life) or the electrical limit speed nmax Inv (withstand voltage of 
converter and/or motor). 

4.2 Voltage limiting characteristics 

Armature circuit 
Several armature circuit versions (winding versions) for different rated speeds nN are 
possible within a motor frame size. 

Table 4-1 Code letter, winding version 

Rated speed nN 
[RPM] 

Winding version 
(10. position of the Order No.) 

2000 C 
3000 F 
4500 H 
6000 K 
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Converter output voltage 
The converter output voltages differ according to the converter type and supply voltage. 

Table 4-2 Converter voltages 

Converter type Infeed 
module 

Supply 
voltage 

DC link voltage Output voltage 

  Usupply UDC link Umot 
SINAMICS S 120 
3AC 380 - 480 V 

ALM 
SLM 
SLM 

400 V 
400 V 
480 V 

600 V 
528 V 
634 V 

425 V 
380 V 
460 V 

SINAMICS S 120 
1AC 230 V 

AC/AC device 230 V 300 V 180 V 

Torque limit for operation on converter without field weakening option 
The voltage induced in the motor winding increases as the speed increases. The difference 
between the DC link voltage of the converter and the induced motor voltage can be used  
to apply the current. 
For converters without field weakening option, this limits the amount of applicable current. 
This causes the torque to drop off quickly at high speeds. All operating points that can be 
achieved with the motor lie to the left of the voltage limiting characteristic line. 

 
Figure 4-2 Speed-torque diagram, examples for various winding versions 

The shape of the voltage limiting characteristic curve is determined by the winding version 
(armature circuit) and the magnitude of the converter output voltage. 
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The characteristic curve is plotted for each armature circuit in a separate data sheet.  
The torque-speed diagrams for different converter output voltages are then assigned to each 
data sheet. 

 

 Note 
The voltage limit characteristic of a motor with 6000 RPM rated speed lies far above that  
of the same motor type with 2000 RPM. However, for the same torque, this motor requires  
a significantly higher current. 
For this reason, you should select the rated speed such that it does not lie too far above 
the maximum speed required for the application. 
The size (rating) of the converter module (output current) can be minimized in this fashion 

 

Offset of the voltage limit characteristic 
 

 Notice 
The offset of the voltage limiting characteristic applies only in the case of approximately 
linear limiting characteristic curves, e.g. for 1FK7 motors. 

 

In order to identify the limits of the motor for a converter output voltage (Umot) other than  
380 V, 425 V, or 460 V, the relevant voltage limiting characteristic curve must be shifted 
(offset) for the particular new output voltage (Umot new). 
The degree of offset is obtained as follows: 
For an output voltage of Umot, new, an offset is obtained along the X axis (speed) by a factor of: 

 
Umot, new = new converter output voltage  

V
V

 Umot = drive converter output voltage from the characteristic curve for 380 V,  
425 V, or 460 V 

 

 

 Notice 
It is only possible to shift the voltage limiting characteristic, if the condition  
Umot, new > UiN is fulfilled.  
The induced voltage UiN is specified on the motor rating plate.  
UiN = kE ∙ nN / 1000 
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Calculating the new limit torque with the new limiting characteristic 

  •=
-

  - 

  M VV
  VV

M
 

 
The value Mlimit is read-off from the limiting characteristic curve for Umot (value at the rated 
speed). 

 
Figure 4-3 Offset of voltage limiting characteristic from Umot to Umot new 

 
P1 The voltage limiting characteristic curve specified for Umot intersects with the x-axis (speed) at 

n1  [RPM]. 
P2 Offset from point where the voltage limiting characteristic curve intersects with the x axis from 

n1  to n2. 
 [ ]   

12 •=/1
V

V
nn  

P3 Read-off Mlimit on the voltage limiting characteristic curve specified for Umot. 
Calculating Mlimit, new: 

   •=
-

  - 

  M VV
  VV

M  
P4 Mlimit, new 

The offset voltage limiting characteristic curve is obtained with points P2 and P4. 
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Example of offset of voltage limiting characteristic curve without field weakening 
Motor 1FK7032-5AK71; kE = 45 V/1000 RPM 
Umot, new = 290 V; calculated with Umot = 425 V 
UiN = kE ∙ nN/1000; UiN = 45 ∙ 6000/1000 = 270 V 
Condition: Umot, new > UiN is fulfilled. 
 

 
Enter and connect points P2 and P4. This line is the new voltage limiting characteristic curve 
for converter output voltage Umot, new. 
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4.3 Field weakening mode 
The SINAMICS S120 converter injects a field weakening current which means that the motor 
can operate above the voltage limiting characteristic without field weakening. The method 
used by the converter to inject the field weakening current has a significant influence on  
the curve characteristic. 

Torque limit for operation on converter with field weakening option 
The characteristics shown apply to operation on a SINAMICS S120 converter. 
Field weakening mode is always active on a SINAMICS S120 converter. 
The shape of the characteristics in field weakening mode depends on the position of  
the voltage limiting characteristic. A torque/speed chart is therefore assigned to each voltage 
limiting characteristic. 

 
Figure 4-4 Torque characteristic of a synchronous motor operating on a converter with field 

weakening (example characteristic) 

The permissible speed range has been limited to nmax Inv. 

Recommended converter 
Characteristic Mmax Inv shows the operating range which can be achieved with the 
recommended converter. The recommended converter is dimensioned to allow the motor  
to operate in the S1(100K) mode shown. If the application requires a torque up to Mmax,  
the converter selected must be capable of delivering the maximum current required to 
achieve Mmax. 
The S1 and S3 characteristics apply to operation at the thermally permissible current. When 
configuring an S3 duty cycle, you must check that the converter can deliver the peak current 
required. It may be necessary to choose a larger converter. 
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When a smaller converter is used, the characteristics specified for field weakening operation 
cannot be achieved. 

Speed limit nmax Inv 
 

 
Caution 
When the machine is running (with shaft operated by motor or separately driven) at speeds 
higher than nmax Inv, a voltage in excess of the maximum permissible converter voltage might 
be induced in the winding. This can cause irreparable damage to the converter. 

 

 

 
Caution 
The motor must not be operated at speeds higher thanmax Inv unless additional protective 
measures are implemented. Siemens AG will not accept liability for any type of damage 
resulting from this particular cause. 

 

 



 Electrical data 
 4.4 Definitions 

Synchronous Motors 1FK7  
Configuration Manual, (PFK7S), Edition 12.2006, 6SN1197-0AD16-0BP1 47 

4.4 Definitions 

Rated speed nN 
The characteristic speed range for the motor is defined in the speed-torque diagram by  
the rated speed. 

Number of poles 2p 
Number of magnetic north and south poles on the rotor. p is the number of pole pairs. 

Rated torque MN 
Thermally permissible continuous torque in S1 duty at the rated motor speed. 

Rated current IN 
RMS motor phase current for generating the particular rated torque. Specification of  
the RMS value of a sinusoidal current. 

Static torque M0 
Thermal limit torque at motor standstill corresponding to a utilization according to  
100 K or 60 K. This can be output for an unlimited time when n = 0. M0 is always greater 
than the rated torque MN. 

Stall current I0 
Motor phase current for generating the particular static torque. Specification of the  
RMS value of a sinusoidal current. 

Moment of inertia Jmot 
Moment of inertia of rotating motor parts.  
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Optimum operating point 
Operating point at which the maximum continuous output of the motor is normally provided 
at high efficiency (see figure below). 

 
Figure 4-5 Optimum operating point 

Optimum speed nopt 
Speed at which the optimum motor power is output. 
If the rated speed is less than the optimum speed, the rated speed is indicated. 

Optimum power Popt 
Power achieved at the optimum speed. 
The rated speed is the optimum speed (see optimum speed), the optimum power 
corresponds to the rated power. 
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Maximum speed nmax  
The maximum permissible operating speed nmax is the lesser of the maximum mechanically 
permissible speed and the maximum permissible speed at the converter.  

Maximum permissible speed (mechanical) nmax. 
The maximum mechanically permissible speed is nmax mech. It is defined by the centrifugal 
forces and frictional forces in the bearing. 

Maximum permissible speed at converter nmax Inv 
The maximum permissible operating speed for operation at a converter is nmax Inv  
(e.g., limited by withstand voltage, maximum frequency).  

Maximum torque Mmax 
Torque that is generated at the maximum permissible current. 
The maximum torque is briefly available for high-speed operations (dynamic response to 
quickly change loads).  
The maximum torque is limited by the closed-loop control parameters. If the current is 
increased, then the rotor will be de-magnetized. 

Max. current Imax, RMS 
This current limit is only determined by the magnetic circuit. Even if this is briefly exceeded,  
it can result in an irreversible de-magnetization of the magnetic material. Specification of  
the RMS value of a sinusoidal current. 

Torque constant kT (value for a 100 K average winding temperature rise) 
Quotient obtained from the static torque and stall current. 

 
Calculation: kT = M0 (100 K) / I0 (100 K) 
 The constant applies up to approx. 2 ∙ M0(60 K) in the case of  

self-cooled motors 
 

 

 Note 
This constant is not applicable when configuring the necessary rated and acceleration 
currents (motor losses!). 
The steady-state load and the frictional torques must also be included in the calculation. 
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Voltage constant kE (value at 20 °C rotor temperature) 
Value of the induced motor voltage at a speed of 1000 RPM and a rotor temperature  
of 20 °C. 
The phase-to-phase RMS motor terminal voltage is specified for 1FK7 motors.  

Winding resistance Rph at 20 °C winding temperature 
The resistance of a phase at a winding temperature of 20 °C is specified. The winding has  
a star circuit configuration. 

Cyclic inductance LD 
The cyclic inductance is the sum of the air gap inductance and leakage inductance relative  
to the single-strand equivalent circuit diagram. It consists of the self-inductance of a phase 
and the coupled inductance to other phases. 

Electrical time constant Tel 
Quotient obtained from the rotating field inductance and winding resistance. Tel = LD/Rph  

Mechanical time constant Tmech 
The mechanical time constant is obtained from the tangent at a theoretical ramp-up function 
through the origin. 

 
Tmech = 3 ∙ Rph ∙ Jmot/kT2 [s] 
Jmot = Servomotor moment of inertia [kgm2] 
Rph. = Phase resistance of the stator winding [Ohm] 
kT = Torque constant [Nm/A] 

Thermal time constant Tth 
Defines the increase in the motor frame temperature when the motor load is suddenly 
increased (step function) to the permissible S1 torque. The motor has reached 63%  
of its final temperature after Tth. 

Shaft torsional stiffness cT 
This specifies the shaft torsional stiffness from the center of the rotor laminated core to  
the center of the shaft end.  

Rated converter current IN Inv 
RMS converter output current (per phase) that can be supplied on a continuing basis by  
the recommended motor module The recommended motor module is selected such  
that IN Inv is greater than the stall current I0 (100 K). 
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Maximum converter current Imax Inv 
RMS converter output current (per phase) that can be supplied temporarily by  
the recommended motor module 

Maximum torque (limited by converter) Mmax Inv 
The maximum torque that can be applied (temporarily) for operation on the recommended 
motor module. 

Typical M/I characteristic 
The torque can be calculated linearly from the current but is subject to conditions (saturation 
effects, etc.).  
The left characteristic curve is regarded as the "best case", and the right characteristic curve 
as the "worst case".  

 
Figure 4-6 Torque-current characteristic curve for self-cooled motors 

 

Braking resistance Ropt 
Ropt corresponds to the optimum resistance value per phase that is switched in series 
external to the motor winding for the armature short-circuit braking function. 

Braking torque Mb, opt  
Mb, opt corresponds to the average, optimum braking torque that is achieved through  
the upstream braking resistance Ropt. 
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Tolerance data 
(data going beyond this are subject to a specific measuring accuracy) 

Table 4-3 Tolerance data in the motor list data 

Motor list data Typ. value Theoretical value 
Stall current I0 ± 3 % ± 7,5 % 
Electrical time constant Tel ± 5 % ± 10 % 
Torque constant kT ± 3 % ± 7,5 % 
Voltage constant kE ± 3 % ± 7,5 % 
Winding resistance Rph. ± 5 % ± 10 % 
Moment of inertia Jmot ± 2 % ± 10 % 
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Configuration 5
5.1 Engineering software 

5.1.1 SIZER engineering tool 

Overview 

 
Figure 5-1 SIZER 
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The SIZER configuration tool provides an easy-to-use means of configuring the SINAMICS 
and MICROMASTER 4 drive families, as well as the SINUMERIK solution line CNC control 
and SIMOTION Motion Control system. It provides support when setting up the technologies 
involved in the hardware and firmware components required for a drive task. SIZER supports 
the configuration of the complete drive system, from simple individual drives to complex 
multi-axis applications.  
SIZER supports all of the engineering steps in a workflow: 
• Selection of the power supply 
• Motor design as a result of load configuring 
• Calculation of the drive components 
• Compiling the required accessories 
• Selection of the line-side and motor-side power options 
When SIZER was being designed, particular importance was placed on a high degree of 
usability and a universal, function-based approach to the drive application. The extensive 
user navigation makes it easy to use the tool. Status information keeps you continually 
informed about how engineering is progressing. 
The SIZER user interface is available in German and English. The drive configuration is 
saved in a project. In the project, the components and functions used are displayed in  
a hierarchical tree structure. The project view permits the configuration of drive systems  
and the copying/inserting/modifying of drives already configured. 
The configuration process produces the following results: 
• A parts list of the components required 
• Technical data 
• Characteristics 
• Comments on system reaction 
• Location diagram and dimension drawings 
These results are displayed in a results tree and can be reused for documentation purposes. 
User support is provided by technological online help, which provides the following 
information: 
• Detailed technical data 
• Information about the drive systems and their components 
• Decision-making criteria for the selection of components. 
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Minimum hardware and software requirements 
• PG or PC with Pentium™ II 400 MHz (Windows™ 2000), Pentium™ III 500 MHz 

(Windows™ XP) 
• 256 MB RAM (512 MB recommended) 
• At least 1150 MB free hard disk space, additional 100 MB free hard disk space on 

Windows system drive 
• Monitor resolution, 1024×768 pixels 
• Windows™ 2000 SP2, XP Professional SP1, XP Home Edition SP1 
• Microsoft Internet Explorer 5.5 SP2 

Selection and ordering data 
 

Title Order No. (MLFB) 
Engineering tool 
SINAMICS MICROMASTER SIZER 
German/English 

6SL3070-0AA00-0AG0 
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5.1.2 STARTER drive/commissioning software 

Overview 

 
Figure 5-2 STARTER 

The easy-to-use STARTER drive/commissioning tool can be used for: 
• Commissioning, 
• Optimization, and 
• Diagnostics 
 
This software can be operated either as a standalone PC application or can be integrated 
into the SCOUT engineering system (with SIMOTION) or STEP 7 (with Drive ES Basic).  
The basic functions and handling are the same regardless. 
In addition to the SINAMICS drives, the current version of STARTER also supports 
MICROMASTER 4 devices and frequency converters for the SIMATIC ET 200S FC 
distributed I/O system.  
The project wizards can be used to create the drives within the structure of the project tree. 
Entry-level personnel are supported by solution-based dialog navigation, whereby a standard 
graphics-based display maximizes clarity when setting the drive parameters. 
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Wizards are used to navigate users when drives are being commissioning for the first time; 
these Wizards make all of the basic settings in the drive. This enables a drive to be up and 
running after only setting a small number of parameters within the drive configuration 
process. 
The individual settings required are made using graphics-based parameter assignment 
screen forms, which also display the mode of operation. 
Examples of individual settings that can be made include: 
• Terminals 
• bus interface 
• Setpoint channel (e.g. fixed setpoints) 
• Closed-loop speed control (e.g. ramp-function generator, limits) 
• BICO interconnections 
• Diagnostics. 
Experts can gain rapid access to the individual parameters using the Expert List - this means 
that they do not have to navigate dialogs.  
In addition, the following functions are available for optimization purposes: 
• self-optimization 
• Trace (depending on drive) 
Diagnostics functions provide information about: 
• Control/status words 
• parameter status 
• Operating conditions 
• Communication states 

Features 
• Easy-to-use: Only a small number of settings need to be made for successful first 

commissioning: Axis rotates 
• Solution-based user navigation simplifies commissioning 
• Self-optimization functions reduce manual optimization work 
• The built-in trace function provides optimum support during commissioning, optimization 

and troubleshooting. 



Configuration  
5.1 Engineering software 

 Synchronous Motors 1FK7  
58 Configuration Manual, (PFK7S), Edition 12.2006, 6SN1197-0AD16-0BP1 

Minimum hardware and software requirements 
• PG or PC with Pentium™ II 400 MHz (Windows™ NT/2000), Pentium™ III 500 MHz 

(Windows™ XP) 
• 256 MB RAM 
• Monitor resolution, 1024×768 pixels 
• Windows™ NT 4.0 SP6, 2000 SP3, XP Professional SP1 
• Microsoft Internet Explorer 5.01 

Selection and Ordering Data 
 

Title Order No. (MLFB) 
STARTER commissioning tool  
for SINAMICS and MICROMASTER 
German / English / French / Italian 

6SL3072-0AA00-0AG0 

 

5.1.3 Engineering System Drive ES 

Overview 

 
Figure 5-3 Drive ES 

Drive ES is the engineering system used to easily integrate Siemens drive technology into 
the SIMATIC automation world easily, efficiently and cost-effectively in terms of 
communication, configuration and data management. The STEP 7 Manager user interface 
provides the basis for this procedure.  
Various software packages are available for SINAMICS S120: 
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Drive ES Basic 
For entry into the world of Totally Integrated Automation and the possibility of using routing 
beyond network boundaries and also SIMATIC teleservice. 
Drive ES Basic is the basic software to parameterize all of the drives both online and offline. 
Using Drive ES Basic, the automation and the drives are processed on the SIMATIC 
Manager screen. Drive ES Basic is the starting point for common data archiving for complete 
projects and for extending the use of the SIMATIC teleservice to drives. Drive ES Basic 
provides the engineering tools for the new motion control functions - peer-to-peer data traffic, 
equidistance and isochronous operation with PROFIBUS DP. 

Drive ES SIMATIC 
Easy parameter assignment of the STEP 7 communications program instead of 
programming.  
Drive ES SIMATIC requires that STEP 7 has first been installed. It incorporates a  
SIMATIC block library; this means that the PROFIBUS interface can be simply and reliably 
programmed in the SIMATIC CPU for the drives. 
The separate, time consuming programming of the data exchange functions between  
the SIMATIC-CPU and the drive is eliminated. 
For Drive ES users, it is as simple as this: 
Copy – Adapt – Load – Ready. 
Harmonized, proven function blocks are transferred from the library into your project.  
Frequently required functions are completely programmed: 
• Complete diagnostic buffers are automatically read from the drive 
• Complete parameter sets are automatically downloaded into the drive from  

the SIMATIC CPU – e.g. when a device has to be replaced. 
• Part parameter sets (e.g. for recipe and product change) are automatically downloaded 

into the drive from the SIMATIC-CPU 
• Complete parameter assignment or partial parameter sets are uploaded from the drive 

into the SIMATIC-CPU, i.e. updated. 

Drive ES PCS 7 
integrates drives with PROFIBUS interface into the SIMATIC PCS 7 process control system. 
Drive ES PCS 7 requires a pre-installed SIMATIC PCS 7 process control system from 
Version 5.2 onwards. Drive ES PCS 7 provides a function block library with function blocks 
for the drives and the corresponding faceplates for the operator station. This means that  
the drives can be operated from the PCS 7 process control system. 
For further information please visit us on the Internet at: 
http://www.siemens.com/drivesolutions  

http://www.siemens.com/drivesolutions
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Selection and Ordering Data 

Table 5-1 Selection and ordering data for Drive ES engineering system 

Description Order No. (MLFB) 
Drive ES Basic V 5.4 
• Engineering software for integration of drives into Totally Integrated Automation 
• Prerequisites: STEP 7 V 5.3 SP 3, or higher 
• Form of delivery: on CD-ROM ge, en, fr, sp, it with electronic documentation 
Single license 6SW1700-5JA00-4AA0 
Multi-user license, 60x 6SW1700-5JA00-4AA1 
Update service for single-user license 6SW1700-0JA00-0AB2 
Update service for multi-user license 6SW1700-0JA00-1AB2 
Upgrade from V 5.x to V 5.4 6SW1700-5JA00-4AA4 
Drive ES SIMATIC V 5.4 
• Block library for SIMATIC for parameter assignment for communication with the drives 
• Prerequisites: STEP 7 V 5.3 SP 3, or higher 
• Form of delivery: on CD-ROM ge, en, fr, sp, it with electronic documentation 
Single-user license incl. 1 x runtime license 6SW1700-5JC00-4AA0 
Runtime License 6SW1700-5JC00-1AC0 
Update service for single-user license 6SW1700-0JC00-0AB2 
Upgrade from V 5.x to V 5.4 6SW1700-5JC00-4AA4 
Drive ES PCS 7 V 6.1 
• Block library for PCS 7 for integration of drives 
• Prerequisites: PCS 7 V 6.1 or higher 
• Form of delivery: on CD-ROM ge, en, fr, sp, it with electronic documentation 
Single-user license incl. 1 x runtime license 6SW1700-6JD00-1AA0 
Runtime License 6SW1700-5JD00-1AC0 
Update service for single-user license 6SW1700-0JD00-0AB2 
Upgrade from V 5.x to V 6.1 6SW1700-6JD00-1AA4 
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5.2 SINAMICS configuring sequence, suppress title 
The function description of the machine provides the basis when engineering the drive 
application. The definition of the components is based on physical interdependencies and is 
usually carried-out as follows:  

 
step Description of the engineering activity Refer to 

Chapter 
1. Clarification of the type of drive 5.3.1 
2. Definition of the load, calculation of max. load torque 5.3.2 
3. Specification of the motor 5.3.3 
4. The SINAMICS Motor Module is selected 
5. Steps 3 and 4 are repeated for additional axes 
6. The required DC link power is calculated and the SINAMICS Line Module is 

selected 
7. Specification of the required control performance and selection of the Control 

Unit, definition of component cabling 
8. The line-side options (main switch, fuses, line filters, etc.) are selected  
9. Additional system components are defined and selected 
10. The current demand of the 24 V DC supply for the components is calculated 

and the power supplies (SITOP devices, control supply modules) specified 
11. The components for the connection system are selected 
12. The components of the drive group are configured to form a complete drive 
13. Required cable cross sections for power supply and motor connections 
14. Mandatory installation clearances 

Refer to 
the converter 
catalog 

 
Configuration begins with the mechanical interface to the machine. A suitable motor is 
selected according to the specified torques and speeds. A matching power unit is then also 
chosen. Depending on the requirements of the machine, the motor is supplied as a single 
drive via a Power Module or within a multi-motor drive group via a Motor Module. Once the 
basic components have been defined, the system components for matching to the electrical 
and mechanical interfaces are selected. 
The SIZER configuring tool helps the user to select the correct components quickly and 
easily. The user enters the relevant torque and speed characteristics and SIZER then guides 
him confidently through the configuring process, identifying suitable motors and matching 
SINAMICS power units and other system components. 



Configuration  
5.3 Dimensioning 

 Synchronous Motors 1FK7  
62 Configuration Manual, (PFK7S), Edition 12.2006, 6SN1197-0AD16-0BP1 

5.3 Dimensioning 

5.3.1 1. Clarification of the type of drive 
The motor is selected on the basis of the required torque, which is defined by the application, 
e.g. traveling drives, hoisting drives, test stands, centrifuges, paper and rolling mill drives, 
feed drives or main spindle drives. Gear units to convert motion or to adapt the motor speed 
and motor torque to the load conditions must also be considered. 
As well as the load torque, which is determined by the application, the following mechanical 
data are among those required to calculate the torque to be provided by the motor: 
• Masses moved 
• Diameter of the drive wheel/diameter 
• Leadscrew pitch, gear ratios 
• Frictional resistance 
• Mechanical efficiency 
• Traversing paths 
• Maximum velocity 
• Maximum acceleration and maximum deceleration 
• Cycle time 
You must decide whether synchronous or induction motors are to be used. 
Synchronous motors are the best choice if it is important to have low envelope dimensions, 
low rotor moment of inertia and therefore maximum dynamic response. 
In this context, suitable motors would be the 1FK7 and 1FT7, which can be operated in 
"Servo" control mode. 
The following factors are especially important when engineering a drive application: 
• The line system configuration, when using specific types of motor and/or line filters on  

IT systems (non-grounded systems) 
• The ambient temperatures and the installation altitude of the motors and drive 

components. 
The motor-specific limiting characteristics provide the basis for defining the motors. 
These define the torque or power characteristic versus the speed and take into account  
the motor limits based on the DC-link voltage of the power or motor module. The DC-link 
voltage, in turn, is dependent on the supply voltage and, with multi-motor drives, on the type 
of the line module. 
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Figure 5-4 Limit curves for synchronous motors 

5.3.2 2. Definition of the load event, calculation of max. load torque 

Load duty cycles 
The motor is selected based on the load which is specified by the application. Different 
characteristic curves must be used for different load events. 
The following operating scenarios have been defined: 
• Load duty cycle with constant ON period 
• Load duty cycles with varying ON period 
• Free duty cycle 
The objective is to identify characteristic torque and speed operating points, on the basis of 
which the motor can be selected depending on the particular load. 
Once the operating scenario has been defined and specified, the maximum motor torque is 
calculated. Generally, the maximum motor torque is required when accelerating. The load 
torque and the torque required to accelerate the motor are added. 
The maximum motor torque is then verified with the limiting characteristic curves of  
the motors. 
The following criteria must be taken into account when selecting the motor: 
• The dynamic limits must be adhered to, i.e., all speed-torque points of the relevant load 

event must lie below the relevant limiting characteristic curve. 
• The thermal limits must be adhered to, i.e. for synchronous motors, the RMS motor 

torque at the average motor speed resulting from the duty cycle must lie below the  
S1 characteristic curve (continuous duty). For induction motors, the RMS value of  
the motor current within a duty cycle must be less than the rated motor current. 
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• It should be noted that the maximum permissible motor torque on synchronous motors at 
higher speeds is reduced as a result of the voltage limiting characteristic. In addition, a 
margin of 10% below the voltage limiting characteristic should be maintained to 
safeguard against voltage fluctuations. 

• When using induction motors, the permissible motor torque in the field-weakening range 
is restricted by the voltage limiting characteristic (stability limit). A margin of 30 % should 
be observed. 

Load duty cycles with constant on period 
For duty cycles with constant ON period, there are specific requirements for the torque 
characteristic curve as a function of the speed:  
e.g. M = constant, M ~ n2, M ~ n or P = constant. 
These drives typically operate at a specific operating point. Drives such as these are 
dimensioned for a base load. The base load torque must lie below the S1 characteristic 
curve. 
In the event of transient overloads (e.g. when accelerating) an overload has to be taken into 
consideration. The peak torque must lie below the voltage limiting characteristic curve for 
synchronous motors or below the stability limit for induction motors. 
In summary, the motor is selected as follows: 

 
Figure 5-5 Selection of motors for load duty cycles with constant on period (examples) 
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Load duty cycles with varying on period 
As well as continuous duty (S1), standard intermittent duty types (S3) are also defined for 
load duty cycles with varying on periods. This involves operation that comprises a sequence 
of similar load cycles, each of which comprises a time with constant load and an off period. 

 
Figure 5-6 S1 duty (continuous operation) 

 
Figure 5-7 S3 duty (intermittent operation without influencing starting) 

Fixed variables are usually used for the relative on period: 
• S3 – 60% 
• S3 – 40% 
• S3 – 25% 
The corresponding motor characteristics are provided for these specifications. The load 
torque must lie below the corresponding thermal limiting characteristic curve of the motor. 
An overload must be taken into consideration for load duty cycles with varying on periods. 
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