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SIMOTICS GP, SD, XP, DP D 81.1
Low-Voltage Motors
Type series 1FP1, 1LE1, 1MB1 and 1PC1
Frame sizes 71 to 315
Power range 0.09 to 200 kW
E86060-K5581-A111-A9-7600

LOHER Low-Voltage Motors D 83.1
Type series 1MD5, 1PS0, 1PS1, 1PS4 and 1PS5
Frame sizes 71 to 500
Power range 0.12 to 1400 kW

E86060-K5583-A111-A3-7600

SINAMICS G130 D 11
Drive Converter Chassis Units
SINAMICS G150 
Drive Converter Cabinet Units

E86060-K5511-A101-A6-7600

Motion Control Drives D 21.4
SINAMICS S120 and SIMOTICS

E86060-K5521-A141-A1-7600

Motion Control System PM 21
SIMOTION 
Equipment for Production Machines

E86060-K4921-A101-A4-7600

SINAMICS S120 D 21.3
Chassis Format Converter Units
and Cabinet Modules
SINAMICS S150
Converter Cabinet Units
PDF (E86060-K5521-A131-A5-7600)

SINAMICS Drives D 35
SINAMICS G120P and
SINAMICS G120P Cabinet 
pump, fan, compressor converters

PDF (E86060-K5535-A101-A2-7600)

Three-Phase Induction Motors D 84.1
SIMOTICS HV, SIMOTICS TN 
Series H-compact
Series H-compact PLUS

PDF (E86060-K5584-A111-A5-7600)

Products for Automation and Drives CA 01
Interactive Catalog
DVD

E86060-D4001-A510-D7-7600

All catalogs and other information material, such as brochures, 
manuals and operating instructions for standard drive systems are
available up-to-date on the Internet at the following address:
www.siemens.com/drives/catalogs

The listed documentation can be ordered here or it is available in 
commonly used file formats (PDF, ZIP) for downloading.

SinaSave energy saving/energy efficiency tool

Further information on the subject of energy saving and the 
SinaSave energy efficiency tool is available at the following address:
www.automation.siemens.com/sinasave

SIMOTICS EE-COMPARATOR:
www.siemens.com/simotics-ee-comparator

Interactive catalog CA 01 – Drive Technology Configurator

The Drive Technology Configurator (DT Configurator) is available 
in conjunction with the electronic catalog CA 01 on DVD.

In addition, the DT Configurator can be used on the Internet without 
requiring any installation.
The DT Configurator can be found in the Industry Mall at the following 
address:
www.siemens.com/dt-configurator

The Drive Technology Configurator for gear units, motors, mechanical 
components, converters, connection systems, control and licenses and 
system configuration can be found in the CA 01 main menu, under drive 
systems, selection and engineering tools.
• Data sheets in up to 7 languages in PDF or RTF format
• 2D/3D dimensional drawings in various formats
• Terminal box drawing and terminal connection diagram
• Operating instructions
• Certificates 
• Start-up calculation for SIMOTICS motors
• EPLAN macros

System requirements for CA 01 installation with 
Drive Technology Configurator
• PC with 2 GHz CPU or faster
• 1 GB RAM (or 2 GB RAM when product configurators are installed)
• Windows XP Service Pack 2 / Windows Vista / Windows 7 / Windows 8
• Screen resolution 1024 x 768 pixels or higher 

(1280 x 1024 recommended)
• 6.5 GB of free hard disk space (full installation)
• 1.6 GB of free hard disk space for each additional data package 

(optional)

Installation

The CA 01 catalog can be directly installed on the hard disk or in the 
network from the DVD as a partial or full version.

Copper surcharges

The metal factors that are applicable for the copper surcharges are speci-
fied in the headers of the current Price List D 81.1 P. Further information 
about "Metal surcharges" can be found in the appendix to this catalog.

Industry Mall 
Information and Ordering Platform
in the Internet:

www.siemens.com/industrymall 
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Efficient automation starts with 
efficient engineering.

Totally Integrated Automation: Efficiency driving productivity.

Efficient engineering is the first step toward better production that is faster, 

more flexible, and more intelligent. With all components interacting efficiently, 

Totally Integrated Automation (TIA) delivers enormous time savings right from 

the engineering phase. The result is lower costs, faster time-to-market, and 

greater flexibility.
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Totally Integrated Automation
Efficient interoperability of all automation components

Making things right with Totally Integrated Automation

Totally Integrated Automation, industrial automation from 
Siemens, stands for the efficient interoperability of all auto-
mation components. The open system architecture covers 
the entire production process and is based on end-to-end 
shared characteristics: consistent data management, global 
standards, and uniform hardware and software interfaces.

Totally Integrated Automation lays the foundation for 
comprehensive optimization of the production process:
• Time and cost savings due to efficient engineering
• Minimized downtime due to integrated diagnostic 

functions
• Simplified implementation of automation solutions due 

to global standards
• Better performance due to interoperability of system-

tested components

A unique complete approach for all industries

As one of the world's leading automation suppliers, 
Siemens provides an integrated, comprehensive portfolio 
for all requirements in process and manufacturing industries. 
All components are mutually compatible and system-tested. 
This ensures that they reliably perform their tasks in industrial 
use and interact efficiently, and that each automation solu-
tion can be implemented with little time and effort based 
on standard products. The integration of many separate indi-
vidual engineering tasks into a single engineering environ-
ment, for example, provides enormous time and cost savings.

With its comprehensive technology and industry-specific 
expertise, Siemens is continuously driving progress in manu-
facturing industries – and Totally Integrated Automation plays 
a key role.

Totally Integrated Automation creates real value added in 
all automation tasks, especially for:

• Integrated engineering
Consistent, comprehensive engineering throughout the 
entire product development and production process

• Industrial data management
Access to all important data occurring in productive 
operation – along the entire value chain and across 
all levels

• Industrial communication
Integrated communication based on international 
cross-vendor standards that are mutually compatible

• Industrial security
Systematic minimization of the risk of an internal or 
external attack on plants and networks

• Safety Integrated
Reliable protection of personnel, machinery, and the 
environment thanks to seamless integration of safety 
technologies into the standard automation
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Totally Integrated Power
We bring power to the point – 
safely and reliably.

Efficient, reliable, safe: These are the demands placed on electrification and especially 
power distribution. And our answer – for all application areas of the energy system – 
is Totally Integrated Power (TIP). It’s based on our comprehensive range of products, 
systems, and solutions for low and medium voltage, rounded out by our support 
throughout the entire lifecycle – from planning  with our own software tools to installation, 
operation, and services. 

Smart interfaces allow linking to industrial or building automation, making it possible to fully 
exploit all the optimization potential  of an integrated solution. This is how we provide our 
customers around the world with answers to their challenges. With highly efficient, reliable, 
and safe power distribution, we lay the foundation for sustainable infrastructure and cities, 
buildings, and industrial plants. We bring power to the point – wherever and whenever it is 
needed.

More information: www.siemens.com/tip

Comprehensive answers  for 
power distribution in complex 
energy systems – from Siemens
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Technical information

2

■ Technical specifications (continued)

Reducing bearing currents

To specifically reduce and prevent damage caused by bearing 
currents, the system must be considered as a whole, which com-
prises the motor, converter, and driven machine. To prevent 
damage caused by bearing currents, the SIMOTICS FD con-
verter motors are equipped with insulated bearings at NDE as 
standard. Important factors which will help to prevent bearing 
currents include:
• Set up a properly meshed grounding system in the system as 

a whole, with low impedance for high-frequency currents
• No potential difference between the motor, converter, and 

driven machine
- Use symmetrical, shielded connecting cables
- Connect the cable shield at both ends over the greatest 

possible surface area (360° contact) 
- Use equipotential bonding conductors between the motor 

and the driven machine, the motor and the converter, within 
the motor, as well as between the terminal boxes and the HF 
grounding position on the motor housing.

• Attach iron cores above the motor connecting cable at the 
converter output (selection and dimensioning through your 
Siemens sales partner)

• Limit the voltage rate of rise by using an output filter to 
dampen harmonic components in the output voltage

• Implement common-mode filter by employing damping cores 
to reduce common-mode components

• Use converters with a low switching frequency
• Use cables with a symmetrical cable cross-section:

Thermal torque limits (continuous duty)

The thermal torque limit characteristics of the SIMOTICS FD mo-
tor series define the maximum load torque for continuous duty 
(S1) at the converter over the complete speed control range. The 
characteristic curves are differentiated according to type of 
modulation (optimized pulse patterns or space-vector modula-
tion) and cooling method. The speed control range is limited by 
the mechanical speed limit, which depends on the motor's me-
chanical design (mechanical speed limit of the built-in fan with 
1.M1 and 1.L1, type of construction, bearings). When operated 
on SINAMICS converter with optimized pulse patterns the motor 
can be utilized to its maximum at the rated operating point. The 
optimized pulse patterns are suitable for applications without in-
creased requirements on torque or speed accuracy and opera-
tions without high dynamic response (e.g. pumps, fans, belt 
conveyor systems, see also "SIMOTICS FD motor on SINAMICS 
converter" on page 3/8). An increase in the thermal torque limit 
at speeds considerably below the rated speed is possible by in-
creasing the converter pulse frequency, e.g. from 1.25 kHz to 
2.5 kHz. However, this action results in derating of the converter 
based on increased switching losses.

Thermal torque limit characteristic for the 1LM1 series 
(on SINAMICS converter with optimized pulse patterns)

Thermal torque limit characteristic for the 1LL1 series 
(on SINAMICS converter with optimized pulse patterns)
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■ Technical specifications (continued)

Thermal torque limit characteristic for the 1LQ1 series 
(on SINAMICS converter with optimized pulse patterns)

Thermal torque limit characteristic for the 1LP1 and 1LN1 series 
(on SINAMICS converter with optimized pulse patterns)

Thermal torque limit characteristic for the 1LH1 series 
(on SINAMICS converter with optimized pulse patterns)

If operation with optimized pulse patterns is not possible or 
desired with SINAMICS then the SINAMICS converter can also 
be operated with space-vector modulation. This is particularly 
the case with applications with increased requirements on 
torque or speed accuracy and operations with high dynamic re-
sponse (e.g. paper or foil production, rolling mills, centrifuges, 
see also "SIMOTICS FD motor on SINAMICS converter" on page 
3/8). Unlike optimized pulse patterns, this type of modulation re-
sults in derating of the motor if the pulse frequency is below 
2.5 kHz, see "Options for engineering the drive system - detail 
level 2" on page 3/6 and "SIMOTICS FD motor on SINAMICS 
converter" on page 3/8. If the motor is operated on an alternative 
converter, it is assumed that the modulation method is compara-
ble to the space-vector modulation of the SINAMICS converter.

Thermal torque limit characteristic for the 1LM1 series 
(with the SINAMICS converter with space-vector modulation or with an 
alternative converter)

Thermal torque limit characteristic for the 1LL1 series 
(with the SINAMICS converter with space-vector modulation or with an 
alternative converter)
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■ Technical specifications (continued)

Thermal torque limit characteristic for the 1LQ1 series 
(with the SINAMICS converter with space-vector modulation or with an 
alternative converter)

Thermal torque limit characteristic for the 1LP1 and 1LN1 series 
(with the SINAMICS converter with space-vector modulation or with an 
alternative converter)

Thermal torque limit characteristic for the 1LH1 series 
(with the SINAMICS converter with space-vector modulation or with an 
alternative converter)

Maximum overload torques

The maximum overload torque output from the motor is defined 
by the overload torque characteristic over the complete speed 
control range. The reference variable is the breakdown torque at 
rated speed (TB). Depending on the frame size and length of the 
motor the maximum overload torque can be limited by the me-
chanical strength oft he shaft extension (Tmax). Operation at the 
maximum overload torque is only briefly permissible, for in-
stance, when accelerating. The speed control range is limited by 
the mechanical speed limit (nmax), which depends on the mo-
tor's mechanical design.

SIMOTICS FD overload torque characteristic

More information

Water cooling

The catalog data for motors with water cooling (1LH1/1MH1) or 
with air-to-water heat exchanger (1LN1/1MN1) are applicable for 
the following coolant flow rates:

Mechanical load, grease lifetime

When motors are operated at speeds above the rated speed, 
the mechanical smooth running operation and the bearings are 
subjected to greater mechanical stress. This reduces the grease 
lifetime and the bearing lifetime. More detailed information is 
available on request. The SIMOTICS FD series optionally has 
spent grease removal at both bearings.
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1) Applicable to 1LH motors with code digits 1 and 3 at the 11th position of 
the Article No. 
For 1LH motors with code digits 5 and 7 at the 11th position in the Article 
No. the coolant flow increases to 80 l/min.
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■ Technical specifications (continued)

Motor protection

A motor protection function can be implemented using the I2t 
sensing circuit implemented in the converter software. 

If precise motor protection is required, this is possible by 
directly sensing the temperature using the following sensors in 
the winding:
• 2 temperature sensors KTY 84-130 (standard)
• 6 temperature sensors KTY 84-130 – order code A27
• 6 PTC thermistors – order code A12
• 6 resistance thermometers Pt100 – order code A61
• 6 Pt100 resistance thermometers, 3-wire connection 

from the auxiliary terminal box – order code A64
• 2 Pt1000 resistance thermometers (4 terminals) –

order code A36
• 6 Pt1000 resistance thermometers (12 terminals) – 

order code A37

When ordering A12, A27, A36, A37, A61 or A64 the standard 
temperature sensors KTY 84 are eliminated. Several motor pro-
tection sensors can be combined. Additional price on request.

Motor protection sensors can be evaluated in the converter, for 
example. Siemens converters can determine the motor tempera-
ture using the resistance of KTY or Pt100 sensors. They can be 
set to a required temperature for alarm and tripping.

For line motors, the 3RS10 temperature monitoring device that 
forms part of the protective equipment must be ordered sepa-
rately, for further details, see Catalog IC 10.

Motor protection elements (2 × KTY84-130 as standard, as well 
as order codes A12, A27, A61 and A64) have a 
basic insulation. If protective separation is required, this must be 
implemented when designing the temperature monitoring 
system. The motor protection elements with order codes A36 
and A37 have a protective separation.

Anti-condensation heating
• Supply voltage 230 V (1~) – 

order code K45
• Supply voltage 115 V (1~) – 

order code K46
• Supply voltage 400 V (1~) – 

order code L08
• Supply voltage 500 V (1~) – 

order code L09

On motors whose windings are at risk of condensation due to the 
climatic conditions, e.g. inactive motors in humid atmospheres 
or motors that are subjected to widely fluctuating temperatures, 
anti-condensation heaters must be used.

An additional M20 × 1.5 or M25 × 1.5 cable entry is provided for 
the connecting cable in the terminal box. Please refer to the ter-
minal boxes table on page 2/16 for the assignment. 

Anti-condensation heaters must not be switched on during 
operation.

Heating power of the anti-condensation heating

Motor connection

When connecting the motors, it is important to consider the 
restrictions for line motors as well as the maximum conductor 
cross-sections permitted for the converter.

Motors specially designed for line operation (1LH1/1MH1)

The 1LH1/1MH1 series also includes motors specifically for line 
operation. Contrary to motors specifically for converter opera-
tion, it is possible to switch between star and delta connection.

Torque characteristic

The torque generated by a three-phase motor at its shaft varies 
considerably within the speed range n = 0 to n = ns. The charac-
teristic curve of the torque as a function of the speed of a three-
phase motor with squirrel-cage rotor is shown in the following 
diagram.

The values for locked-rotor torque and breakdown torque as well 
as for locked-rotor current for a specific motor can be found in 
the selection and ordering data.

The limit for the mechanical overload capability is the break-
down torque. Corresponding to IEC/EN 60034-1 induction mo-
tors must have an overload capability at rated voltage and rated 
frequency of at least 1.6 times the rated torque for a duration of 
15 s. The minimum required starting, pull-up and breakdown 
torques depend on the rated power defined in IEC/EN 60034-12.

According to IEC/EN 60034-1, the following tolerances are 
admissible:
• For locked-rotor torque, from -15 to 25 % of the stated 

locked-rotor torque 
• For locked-rotor current, up to 20 % of the stated locked-rotor 

current without lower limit 
• For the breakdown torque, up to -10 % of the specified 

breakdown torque
• For pull-up torque, -15 % of the guaranteed value.

Taking these tolerances into account, the locked-rotor torque 
must be sufficiently higher than the breakaway torque of the 
driven machine; and the motor torque must constantly exceed 
the load torque during start-up until the operating speed is 
achieved.

In the case of squirrel-cage motors, the locked-rotor torque and 
breakdown torque are listed in the selection and ordering data 
as multiples of the rated torque.
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■ Technical specifications (continued)

The normal practice is to start squirrel-cage motors directly on 
line. The torque class indicates that with direct-on-line starting, 
even if there is an undervoltage of 5 %, it is possible to start up 
the motor against a load torque of 
• 130 % (for CL 13)
• 100 % (for CL 10)

of the rated torque.

The rated torque can be calculated as follows:

Trated Rated torque in Nm 
nrated Rated speed in rpm
Prated Rated power in kW

The rated speed of the motor differs from the synchronous 
speed by the slip srated.
Where:

srated Slip in %
ns Synchronous speed in rpm
nrated Rated speed in rpm

Calculating the DOL starting time

The starting time from n = 0 to n = nb can be approximately 
determined using the average acceleration torque.

ta Starting time in s
J Total moment of inertia in kgm2 
nb Operating speed in rpm
Taav Average acceleration torque in Nm

The total moment of inertia is made up of the motor moment of 
inertia plus the moment of inertia of the driven machine and the 
coupling or belt pulleys and is converted to the speed of the 
motor shaft.

Limit values for the start-up curve of three-phase squirrel-cage 
motors for voltages up to and including 690 V are included in 
IEC/EN 60034.

If problem-free starting is not possible due to a high moment of 
inertia and/or a high load torque, a larger motor or a three-phase 
motor with a SINAMICS frequency converter can be used for 
SIMOTICS FD motors. 

A mechanical solution for coping with heavy starting is to use a 
starting coupling, whose application is limited by its capability to 
absorb heat.

Determination of the average acceleration torque
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■ Technical specifications (continued)

Starting procedure for three-phase motors with 
squirrel-cage rotor

Three-phase motors with squirrel-cage rotors should, as far as 
possible, be started directly on-line.
• It should be noted that for any specific motor, the torque and 

current characteristics are given, independent of the load to 
be started. Star-delta starting for motors with squirrel-cage 
rotor is to be used if low locked-rotor currents (e.g. specified 
by the local power utility) or an especially low starting torque 
(soft starting) is specified. Locked-rotor torque, breakdown 
torque and all other torque values as well as the locked-rotor 
current are 25 to 30 % of the values at direct-on-line starting.

• The motor torque must be sufficiently higher than the load 
torque during start-up in the star stage. The change from star 
to delta must not occur before approximately the operating 
speed.

The first diagram shows a case in which star-delta start-up is not 
appropriate because the excessive load torque causes the 
premature switchover which in turn causes a high torque and 
current surge that renders star-delta starting ineffective.

The torque curve can be approximately reduced by the square 
of the voltage and the current curve linearly with the voltage by 
reducing the voltage at the motor terminals with the help of a 
starting transformer or starting resistors.

Soft starting for motors with squirrel-cage rotor can also be 
achieved with short-circuit soft starting. A resistor can be con-
nected in one phase upon or during start-up. The locked-rotor 
torque can be arbitrarily reduced with the help of this circuit.

The locked-rotor current without a resistor or reactor is slightly 
higher in both phases than with direct on-line starting.

The electronic SIKOSTART motor starter can be used to better 
implement starting based on this principle. This device limits the 
torque and current while starting.

Any inquiries regarding start-up procedures must include the 
following information:
1. Power required by the driven machine and its rated speed
2. Planned motor speed
3. Load torque of the driven machine, depending on the speed 

of the driven machine or the motor speed 
4. Total external moment of inertia and rated speed of the driven 

machine or referred to the motor speed
5. Number of starts in a specific time period and duty cycle or 
6. Characteristics and number of operating cycles in a certain 

time (method of braking)
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■ Technical specifications (continued)

Connection and terminal boxes

Terminal box mounting positions

■ Standard version 
✓ Combination is possible
– Combination not possible

Terminal box position Motor type Fig. 
on 
page 
2/16

Type of construction 1)

IM B3 IM B35
14th position of the Article No.: A 14th position of the Article No.: K

Cable entry
(order code)

1..1...-.....-.. ■ .
right left

(L52)
top5) 
(N83)

bottom
(L63)

DE 
(L61)

NDE
(L62)

right left
(L52)

top5) 
(N83)

bottom
(L63)

DE 
(L61)

NDE
(L62)

1.M1, 1.Q1, 1LL1, 1LP1 motors – with cooling method IC411, IC416, IC01, IC06
Version with one terminal box 15)

Standard version (DE top) 4) A 1 ■ 11) ✓ 11) – – ✓ 2),11) ✓ 2 ) ■ 11) ✓ 11),17) – – – ✓

DE right 4),14) B 2 – – ✓ 11) ✓ 11),13) ✓ 3),11),17) ■ 3) – – ✓ 11),17) ✓ 11),13),17) – ■ 3)

DE left 4),14) C 2 – – ✓ 11) ✓ 11),13) ✓ 3),11) ■ 3),17) – – ✓ 11) ✓ 11),13),17) – ■ 3),17)

NDE top 7) D 3 ■ ✓ – – ✓ ✓ ■ ✓ – – ✓ 8) ✓

NDE right 7),14) E – – ✓ ✓ 13) ✓ 3) ■ 3) – – ✓ ✓ 13) ✓ 3),8),17) ■ 3)

NDE left 7),14) F – – ✓ ✓ 13) ✓ 3) ■ 3) – – ✓ ✓ 13) ✓ 3),8) ■ 3),17)

Version with two terminal boxes 16)

Both top (NDE and DE) 7) K 4 ■ 9) ✓ 9) – – – – ■ 9) ✓ 9) – – – –
Both left (NDE and DE) 7),14) L – – ■ 9) – – – – – ■ 9) – – –
Both right (NDE and DE) 7),14) M – – ■ 9) – – – – – ■ 9) – – –
1.H1 motors – with IC71W cooling method
Version with one terminal box 15)

Standard version (DE top) A ■ ✓ – – ✓ 2) ✓ 2) ■ ✓ 17) – – – ✓

DE right B 2 – – ✓ ✓ 13) ✓ 3),17) ■ 3) – – ✓ 17) ✓ 13) – ■ 3)

DE left C 2 – – ✓ ✓ 13) ✓ 3) ■ 3),17) – – ✓ ✓ 13) – ■ 3),17)

NDE top D ■ ✓ – – ✓ ✓ ■ ✓ – – ✓ 8) ✓

NDE right E – – ✓ ✓ 13) ✓ 3),17) ■ 3) – – ✓ ✓ 13) ✓ 3),8),17) ■ 3)

NDE left F – – ✓ ✓ 13) ✓ 3) ■ 3),17) – – ✓ ✓ 13) ✓ 3),8) ■ 3),17)

Version with two terminal boxes 16)

Both top (NDE and DE) K ■ 9) ✓ 9) – – – – ■ 9) ✓ 9) – – – –
Both left (NDE and DE) L – – ■ 9) – – – – – ■ 9) – – –
Both right (NDE and DE) M – – ■ 9) – – – – – ■ 9) – – –
Both DE (right and left) N – – ✓ 11) – ✓ 3),11) ■ 3) – – ✓ 11) – – ■ 3)

Both NDE (right and left) P – – ✓ – ✓ 3) ■ 3) – – ✓ – ✓ 3),8) ■ 3)

1.N1 motors – with IC86W cooling method
Version with one terminal box 15)

Standard version (DE right) B – – ✓ ✓ 13) ✓ 3),17) ■ 3) – – ✓ 17) ✓ 13),17) – ■ 3)

DE left C – – ✓ ✓ 13) ✓ 3) ■ 3),17) – – ✓ ✓ 13),17) – ■ 3),17)

NDE top D – – – – – – – – – – – –
NDE right E – – ✓ 10) ✓ 13) ✓ 3) ■ 3) – – ✓ 10) ✓ 13) ✓ 3),8),17) ■ 3)

NDE left F – – ✓ 10) ✓ 13) ✓ 3) ■ 3) – – ✓ 10) ✓ 13) ✓ 3),8) ■ 3),17)

Version with two terminal boxes 16)

Both left (NDE and DE) L – – ■ 9),10) – – – – – ■ 9),10) – – –
Both right (NDE and DE) M – – ■ 9),10) – – – – – ■ 9),10) – – –
Both DE (right and left) N – – ✓ 11) – ✓ 3),11) ■ 3) – – ✓ 11) – – ■ 3)

Both NDE (right and left) P – – – – ✓ 3) ■ 3) – – – – ✓ 3),8) ■ 3)

1) When ordering the optional type of construction IM V15, IM V5 or IM V6, 
the position of the terminal box must be checked with regard to lifting 
method, accessibility of foot mounting bolts, etc.

2) Not for 1XB1631 terminal boxes and frame size 315.
3) Not for 1XB1631 and frame sizes 315, 355.
4) If the terminal box and separately driven fan unit are both mounted on the 

top, or on the same side, then NDE cable entry is not possible – and for 
terminal boxes GT640, 1XB1621, 1XB7730 and 1XB7731, it is not possible 
to mount an auxiliary terminal box.

5) The position and direction "top" corresponds to the housing side opposite 
to the one with the mounting feet. For all types of construction, an housing 
with feet is used, but in the case of IM V1, the feet are not used.

6) The radially mounted separately driven fan unit must be mounted on the 
left or right side.

7) The radially mounted separately driven fan unit cannot be mounted on the 
same side as the terminal box.

8) Note bending radius, where applicable.
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■ Technical specifications (continued)

■ Standard version 
✓ Combination is possible
– Combination not possible

Terminal box position Motor type Fig. 
on 
page 
2/16

Type of construction 1)

IM B5 with support foot IM V1
14th position of the Article No.: F 14th position of the Article No.: J

Cable entry
(order code)
right left 

(L52)
top5) 
(N83)

bottom
(L63)

DE 
(L61)

NDE
(L62)

right left 
(L52)

top 5) 
(N83)

bottom
(L63)

DE
(L61)

NDE
(L62)1..1...-.....-..■ .

1.M1, 1.Q1, 1LL1, 1LP1 motors – with cooling method IC411, IC416, IC01, IC06
Version with one terminal box 15)

Standard version (DE top) 4) A 1 ■ 11) ✓ 11),17) – – – ✓ ✓ 11),12) ✓ 11),12),17) – – – ■ 6),17)

DE right 4),14) B 2 – – ✓ 11),17) ✓ 11) – ■ – – ✓ 11),17) ✓ 11) – ■

DE left 4),14) C 2 – – ✓ 11) ✓ 11),17) – ■ – – ✓ 11) ✓ 11),17) – ■

NDE top 7) D 3 ■ ✓ – – ✓ 8) ✓ ✓ 12) ✓ 12) – – ✓ 8),17) ■ 17)

NDE right 7),14) E – – ✓ ✓ 13) ✓ 3),8),17) ■ 3) – – ✓ ✓ ✓ 8) ■

NDE left 7),14) F – – ✓ ✓ 13) ✓ 3),8) ■ 3),17) – – ✓ ✓ ✓ 8) ■

Version with two terminal boxes 16)

Both top (NDE and DE) 7) K 4 ■ 9) ✓ 9) – – – – ■ 9),12) ✓ 9),12) – – – –
Both left (NDE and DE) 7),14) L – – ■ 9) – – – – – ■ 9) ✓ 9) – –
Both right (NDE and DE) 7),14) M – – ■ 9) – – – – – ■ 9) ✓ 9) – –
1.H1 motors – with IC71W cooling method
Version with one terminal box 15)

Standard version (DE top) A ■ ✓ 17) – – – ✓ ✓ 12) ✓ 12),17) – – – ■ 17)

DE right B 2 – – ✓ 17 ✓ – ■ – – ✓ 17) ✓ – ■

DE left C 2 – – ✓ ✓ 17) – ■ – – ✓ ✓ 17) – ■

NDE top D ■ ✓ – – ✓ 8) ✓ ✓ 12) ✓ 12) – – ✓ 8),17) ■ 17)

NDE right E – – ✓ ✓ 13) ✓ 3),8),17) ■ 3) – – ✓ ✓ ✓ 8) ■

NDE left F – – ✓ ✓ 13) ✓ 3),8) ■ 3),17) – – ✓ ✓ ✓ 8) ■

Version with two terminal boxes 16)

Both top (NDE and DE) K ■ 9) ✓ 9) – – – – ■ 9),12) ✓ 9),12) – – – –
Both left (NDE and DE) L – – ■ 9) – – – – – ■ 9) ✓ 9) – –
Both right (NDE and DE) M – – ■ 9) – – – – – ■ 9) ✓ 9) – –
Both DE (right and left) N – – ✓ 11) ✓ 11) – ■ – – ✓ 11) ✓ 11) – ■

Both NDE (right and left) P – – ✓ – ✓ 3),8) ■ 3) – – ✓ ✓ ✓ 8) ■

1.N1 motors – with IC86W cooling method
Version with one terminal box 15)

Standard version (DE right) B – – ✓ 17) ✓ – ■ – – ✓ 17) ✓ – ■

Terminal box on DE left C – – ✓ ✓ 17) – ■ – – ✓ ✓ 17) – ■

Terminal box on NDE top D – – – – – – – – – – – –
Terminal box on NDE right E – – ✓ 10) ✓ 13) ✓ 3),8),17) ■ 3) – – ✓ 10) ✓ ✓ 8) ■

Terminal box on NDE left F – – ✓ 10) ✓ 13) ✓ 3),8) ■ 3),17) – – ✓ 10) ✓ ✓ 8) ■

Version with two terminal boxes 16)

Both left (NDE and DE) L – – ■ 9),10) – – – – – ■ 9),10) ✓ 9) – –
Both right (NDE and DE) M – – ■ 9),10) – – – – – ■ 9),10) ✓ 9) – –
Both DE (right and left) N – – ✓ 11) ✓ 11) – ■ – – ✓ 11) ✓ 11) – ■

Both NDE (right and left) P – – – – ✓ 3),8) ■ 3) – – – ✓ ✓ 8) ■

9) The cable entries of the two terminal boxes must be mounted in the 
same direction.

10) Cable entry top, only when the water connection of the cooler is on the 
other side.

11) In the case of an optional auxiliary terminal box, mounting must be 
(one side) on the cable duct instead of the console.

12) For terminal boxes 1XB7740 and 1XB1631, the combination is only 
possible from frame size 400.

13) Combination only possible from frame size 400 and only for terminal box 
types GT640, 1XB1621, 1XB7730 and 1XB7731; not for 1XB7740, 
1XB7750 and 1XB1631.

14) For horizontal types of construction (IM B3, IM B35, IM B5), not for 1LL1 
and 1LP1 motors.

15) Terminal boxes 1XB7750 not with frame sizes 315 and 355.
16) Version with two terminal boxes not for frame size 315 and not for terminal 

boxes GT640, 1XB1621, 1XB7730, 1XB7731 and 1XB7750.
17) Not with terminal box 1XB7750.
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■Technical specifications (continued)

Terminal boxes

Fig. 1 Fig. 2

Fig. 3  Fig. 4  

G_D081_XX_00448 G_D081_XX_00449

G_D081_XX_00450 G_D081_XX_00451

Terminal 
box

Number of 
terminals

Contact 
screw thread

Recom-
mended 
max. 
conductor 
cross-
section

Number of 
auxiliary 
terminal 
slots 1)

Standard
cable entry 1)

Outer cable 
diameter 
(sealing 
range)

Auxiliary 
lead
outer cable 
diameter

Glands provided
(EMC glands for 
converter 
operation) can 
be ordered using 
option K57; 
ability to be 
installed tested 2)

Cable
entry 
(option L01 
or explosion-
proof motor) 
1)

Type mm² Size mm mm Size

GT640 6 M12 185 18 Cannot be 
removed
2 M72 2 + 
2 M20 1.5

41.0 … 56.5 7 … 13 2 M72 2 

1XB1621 6 M16 240 12 Removable
2 M80 2 + 
2 M25 1.5

56.0 … 68.0 11.5 … 15.5 2 M80 2 Removable 
Not drilled

1XB1631 12 M16 240 24 Removable 
4 M80 2 + 
2 M25 1.5

56.0 … 68.0 11.5 … 15.5 4 M80 2 Removable
Not drilled

1XB7730 3 M12 185 20 Removable
1 M72 2 + 
3 M25 1.5

41.0 … 56.5 11.5 … 15.5 1 M72 x 2 Removable 
Not drilled

1XB7731 6 M12 185 20 Removable
2 M72 2 + 
3  M25 1.5

41.0 … 56.5 11.5 … 15.5 2 M72 2 Removable 
Not drilled

1XB7740 12 M12 240 20 Removable
4 M80 2 + 
3  M25 1.5

56.0 … 68.0 11.5 … 15.5 4 M80 2 Removable
Not drilled

1XB7750 24 M12 240 20 Removable
8 M72 2 + 
3 M25 1.5

41.0 … 56.5 11.5 … 15.5 8 M72 2 Removable
Not drilled

1) Others available on request. 2) When using a different cable gland in conjunction with the standard cable 
entry, the minimum clearances according to the dimension drawing must 
be carefully observed: You can find the dimension drawings at the end of 
the chapter on the particular motor version.
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■ Technical specifications (continued)

Terminal box type GT640 Terminal box type 1XB1621

Terminal box type 1XB1631 Terminal box type 1XB7730

G_D081_XX_00552

G_D081_XX_00546

G_D081_XX_00547

G_D081_XX_00548
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Configuring the motor

3

■ Overview

SIMOTICS FD 

Motors of the SIMOTICS FD series are designed for a wide range 
of different applications. For outdoor use, special applications or 
specific boundary conditions, an inquiry must be made to estab-
lish whether a catalog version is suitable or a special version is 
recommended. This is particularly the case with:
• Applications with increased mechanical stress due to 

vibration or shocks
• Installation on deck (ships)
• Direct exposure to weather in coastal areas
• Frame sizes V15, V5 and V6
• Piston engines, hackers, crushers, shredders, shearing 

machines, main press drive
• Use as energy storage device
• Deviating rated motor voltages, speeds or power ratings

Structure of catalog motor selection tables

The SIMOTICS FD motors have been optimized for operation 
with converters of the SINAMICS range. The selection tables are 
therefore structured as follows:
1. Motor type – cooling method (1LM1, 1LL1, 1LH1, …)
2. Line voltage/frequency (400 V, 50 Hz; 460 V, 60 Hz; …)
3. Type of infeed (controlled or uncontrolled)
4. Rated speed (1500 rpm, 1800 rpm, …)

In the selection tables, a SINAMICS converter is also recom-
mended for each motor. The motor data is specified for opera-
tion on this converter, or on another converter that is comparable 
with regard to the output voltage (section "Voltage supply").

Ambient conditions and installation altitude

For air-cooled motors the catalog data is applicable to ambient 
temperatures of -20 to +40 °C and installation altitudes of up to 
1000 m above sea level. For ambient conditions outside this 
range, derating is necessary.

Reduction factor kHT for non-standard installation altitudes 
and/or coolant temperatures for 1LM1/1MM1, 1LL1, 1LQ1/1MQ1 
and 1LP1 air-cooled motors

For water-cooled motors the catalog data is applicable for an 
ambient temperature of -20 to +55 °C and for installation alti-
tudes of up to 1000 m above sea level. The cooling water inlet 
temperature may be up to +25 °C. For ambient conditions (cool-
ing water temperature, installation altitude, ambient tempera-
ture) outside this range, derating is necessary. There should be 
a max. difference of 10 K between the cooling water temperature 
and ambient temperature in order to minimize condensation in 
the motor interior. Anti-freeze must be added to the cooling water 
at low temperatures.

Reduction factor kHT for non-standard installation altitudes 
and/or coolant temperatures for 1LH1/1MH1 and 1LN1/1MN1 
water-cooled motors

Installation
altitude above 
sea level

Coolant temperature 
(air)

m 30 … 40 °C  45 °C  50 °C  55 °C  60 °C

 1000 1.00 0.96 0.92 0.87 0.82

 1500 0.97 0.93 0.89 0.84 0.80

 2000 0.94 0.90 0.86 0.82 0.77

Installation 
altitude 
above 
sea level

Coolant temperature 
(water)

m  25 °C  30 °C  35 °C  38 °C  40 °C  45 °C

 1000 1.00 0.95 0.90 0.86 0.84 0.79

 1500 0.97 0.92 0.87 0.83 0.81 0.77

2000 0.94 0.89 0.85 0.81 0.79 0.74
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■ Overview (continued)

Operating modes

The operating data specified in the catalog for SIMOTICS FD 
motors is applicable to operating mode S1 (continuous duty 
according to EN 60034-1). Overload is possible in the case of 
duty types S2 (short-time duty), S3 (intermittent periodic duty) 
and S6 (continuous operation periodic duty). The applicable 
overload factors can be taken from the tables below for these 
three operating modes.

The overload factors are valid on starting when the motor is cold 
and when the resulting torque is less than or equal to the maxi-
mum overload torque (TB). If the motor is prewarmed due to re-
cent operation or it is in a thermal steady-state due to continuous 
duty (S1), thermal class 155 (F) will be exceeded under overload 
conditions. Depending on the amount of overload, the maximum 
winding temperature can be exceeded and the motor can be 
damaged. 

With 1LQ1/1MQ1, 1LP1, 1LH1/1MH1 and 1LN1/1MN1, it is not permitted for the cooling to be interrupted.

Overload factors
for short-time duty for intermittent, periodic duty for continuous operation, periodic duty

Operating mode S2 Operating mode S3 Operating mode S6
Motor type 10 min. 30 min. 60 min. 60 % 80 % 25 % 40 % 60 %

1.M....-.....-.... 1.80 1.20 1.10 1.16 1.02 1.70 1.35 1.20

1.L....-.....-.... 1.70 1.15 1.05 1.60 1.30 1.15

1.P....-.....-.... 1.22 1.07

1.Q....-.....-.... 1.80 1.20 1.10 1.70 1.35 1.20

1.H....-.....-.... 1.70 1.15 1.05 1.60 1.30 1.15

1.N....-.....-....
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■ Overview

The SIMOTICS FD motor series offers scope for optimizing the 
drive system that comprises the converter and the motor with 
regard to different criteria. This focuses on the following motor 
characteristics:
• Increased efficiency: 

SIMOTICS FD motors specially designed for converter 
operation are characterized as standard by a high degree of 
efficiency – comparable to IE2 motors for line operation. For 
selected cooling methods (IC411 – 1LM1 self-ventilated, 
IC416 – 1LQ1 force-ventilated, IC71W – 1LH1 water-cooled) 
motors with increased efficiency are also available – compa-
rable to IE3 motors for line operation. For motors with 
increased efficiency (position 7 of the Article No. = 3) in frame 
size 315, depending on the individual case, the thermal utili-
zation for converter operation can also comply with thermal 
class 130 (B) instead of thermal class 155 (F). The specified 
efficiencies apply to motor voltages, which are to be complied 
with according to EN 60034-1 for motor versions "N" according 
to EN 60034-12.

• Minimal noise emission for operation on SINAMICS 
converters: 
Noise emission is minimized, especially in the range of rated 
speed, thanks to a perfectly matched drive system compris-
ing a SINAMICS converter and SIMOTICS FD motor. This has 
been achieved on the one hand with a new electrical and 
mechanical design of the motor, and on the other hand using 
a new pulse pattern in the SINAMICS converter series that has 
been specially optimized for SIMOTICS FD motors.

• Optimum voltage utilization: 
The voltage supplied by the converter is optimally utilized. 
This reduces the motor current and has a positive effect on the 
converter either in the form of higher current reserves or lower 
costs for the Motor Module.

The SIMOTICS FD motors have been specially tuned to the 
converters of the SINAMICS G130, SINAMICS G150, 
SINAMICS S120, SINAMICS S150 and SINAMICS G120P series. 
SIMOTICS FD must be selected as the motor type during 
commissioning of the SINAMICS converter in the STARTER 
commissioning tool, or in the user interface. 

The motors can also be operated with other converters under 
certain boundary conditions.

General information

For optimum dimensioning of the motors with regard to heating 
and noise emission for converter operation, the following details 
are necessary:
• Type of infeed
• Maximum voltage available to the motor
• Converter pulse frequency, if applicable 
• Required rated speed 
• Required rated power, cooling method and degree of 

protection of the motor (see selection tables in Chapters 4 - 9)

The insulation system of the motors corresponds to thermal 
class 180 (H). The motors are utilized in accordance with 
thermal class 155 (F) as standard. For utilization of the motors in 
accordance with thermal class 130 (B) the power must be 
reduced by 14 % (derating factor 0.86).

Power supplied from the converter

To select a catalog version of the SIMOTICS FD motor series 
specifically designed for converter operation, the voltage 
available to the motor must be known. The line voltage and the 
configuration of the converter at the line side (infeed, rectifier or 
line-side converter – referred to below as the infeed) are 
important here.

Drive system

Uncontrolled infeed

If the infeed involves a line-commutated converter (uncontrolled 
infeed), i.e. a thyristor or diode rectifier (in some cases also an 
IGBT module), the maximum available motor voltage is lower 
than the line voltage. The DC link voltage and therefore the 
output voltage of the converter are not controlled and change as 
soon as fluctuations in the line voltage occur.

The SINAMICS converter series comprises two different variants 
of uncontrolled infeed:
• Basic Infeed – SINAMICS G130, SINAMICS G150, SINAMICS 

S120 Basic Line Module (BLM, SINAMICS G120P):
- Line-commutated converters
- Suitable for infeed operation (two-quadrant operation)
- Power semiconductors: Thyristors/diodes
- Line harmonics: Total harmonic distortion factor of the line 

current THD(I) up to 45 %
- Low voltage stress on the motor winding
- Low price, compact size

• Smart Infeed – SINAMICS S120 Smart Line Modules (SLM):
- Line-commutated converters
- Suitable for operation in infeed and regenerative feedback 

mode (4-quadrant operation)
- Power semiconductors: IGBT modules
- Line harmonics: Total harmonic distortion factor of the line 

current THD(I) up to 45 %
- Low voltage stress on the motor winding
- Medium price, medium size

The maximum voltage supplied to the motor by the converter in 
the case of SINAMICS converters (with optimized pulse pattern) 
is:

UMotor max = 0.97 · Uline

With converters of the SINAMICS G130 and SINAMICS G150 
series, SINAMICS S120 Basic Line Modules, SINAMICS S120 
Smart Line Modules and SINAMICS G120P, it is ensured at full 
line voltage (position 12 of the Article No.) that the rated motor 
voltages specified in this catalog are available.

If an alternative converter is to be used, it must be established 
in the context of project engineering that the rated motor voltage 
can be provided by the converter. Otherwise the operating data 
deviate from the catalog data and there is a risk of reduced over-
load capability or of excessive motor temperature which will re-
duce the lifetime.
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Controlled infeed

If the infeed involves a self-commutated converter (controlled 
infeed), the maximum available motor voltage is higher than the 
line voltage. The DC link voltage and, therefore, also the output 
voltage of the converter is normally controlled so it is indepen-
dent of any fluctuations in line voltage.

For converters of the SINAMICS S150 series that are equipped 
with an Active Line Module as well as SINAMICS S120 with 
Active Line Modules, the following applies:
• Self-commutated converter
• Suitable for operation in infeed and regenerative feedback 

mode (4-quadrant operation)
• Power semiconductors: IGBT modules
• Line harmonics: Total harmonic distortion factor of the line cur-

rent THD(I) up to 3 %
• With reference to the supply network, with factory settings 

cos = 1
• Higher voltage load on the motor winding than for uncontrolled 

infeed

The maximum voltage supplied to the motor by the converter in 
the case of SINAMICS converters (with optimized pulse pattern) 
is: 

UMotor max = 1.11 · Uline

With converters of the SINAMICS S120 series with Active Line 
Modules and SINAMICS S150, it is ensured that the rated motor 
voltages specified in this catalog are available.

If an alternative converter is to be used, it must be established 
in the context of project engineering that the rated motor voltage 
can be provided by the converter. Otherwise the operating data 
deviate from the catalog data and there is a risk of reduced over-
load capability or of excessive motor temperature which will re-
duce the lifetime.

Engineering the drive system

A motor should be selected (according to voltage, speed and 
torque) following engineering of the drive system to ensure that 
all the benefits that arise from the motor and converter combina-
tion can be fully utilized. The motors of the SIMOTICS FD series 
are specifically matched to the SINAMICS converter series. This 
results in additional system advantages, such as reduced noise 
emission.

In contrast to simple selection of a motor, drive system engi-
neering takes into account that the converter also contributes 
towards loading of the motor winding due to non-sinusoidal 
voltage and current.

In this catalog, SIMOTICS FD motors specially designed for 
converter operation are offered for the following line voltages:
• 400 V, 50 Hz
• 500 V, 50 Hz
• 690 V, 50 Hz
• 460 V, 60 Hz
• 575 V, 60 Hz

Motors for other line voltages can be supplied on request.

Depending on the type of infeed, it is possible to choose 
between motors whose rated voltages either lie below the line 
voltage (uncontrolled infeed) or above the line voltage 
(controlled infeed). Depending on which information is available 
for the drive system to be engineered, engineering can be 
performed in accordance with one of the two subsequent detail 
levels.
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■ Overview (continued)

Options for engineering the drive system

Detail level 1 Detail level 2

Simple motor selection – details of the converter are not known Engineering the drive system – details of the converter are 
known – certain properties of the drive system can be optimized

Engineering goal

• Selection of a motor specifically for converter operation • Selection of a motor specifically for converter operation
• Optimum voltage utilization (low-cost drive system without derating of 

converter or motor) 
• Low noise emissions

Preconditions

• Line voltage is known
• Required rated speed is known
• Motor will only be operated on the converter
• Type of infeed, or the converter, are unknown

• Line voltage is known
• Required rated speed is known
• Motor will only be operated on the converter
• Type of infeed is known
• For operation on the SINAMICS converter, the rated pulse frequency is 

1.25 kHz or more (from Irated = 490 A for G150, S150, S120) or 2 kHz 
(for G120P).

• For operation on an alternative converter, the pulse frequency is 2.5 kHz 
or higher.

Engineering steps

• Selection of the line voltage or inquiry about other line voltages 
(position 12 of the Article No.)

• Selection of a catalog version for the uncontrolled infeed 
(position 6 of the Article No.: 
2 for SINAMICS converter or 4 for alternative converter)

• Rated motor power is reduced by the factor 0.85

• Selection of the line voltage or inquiry about other line voltages 
(position 12 of the Article No.)

• Selection of a catalog version for: 
- Uncontrolled infeed (position 6 of Article No.: 

2 for SINAMICS converter or 4 for alternative converter)
- Controlled infeed (position 6 of Article No.: 

1 for SINAMICS converter or 3 for alternative converter)
• The catalog data is applicable for operation with SINAMICS converter 

and under the described preconditions for operation on alternative 
converters (with the exception of sound pressure levels)

Advantages of the drive system

• The required rated motor voltage is available.
• Irrespective of the pulse frequency, type of infeed and converter type, 

compliance with the thermal class specified in the catalog is assured.

• The required rated motor voltage is available and will be optimally 
utilized.

• For operation on a SINAMICS converter:
- Low-noise motor (LPA 79 dB(A))
- Integration in the "STARTER commissioning tool" software and the 

Advanced Operation Panel (AOP) of the converter
- Operation of a motor with a winding system on two parallel converter 

Motor Modules is possible as standard
- Recommended SINAMICS converter for the respective catalog 

version
- Optimized pulse pattern for SIMOTICS FD

Constraints with unknown converter

• Rated motor power is reduced by the factor 0.85
• The A-weighted sound pressure level specified cannot be used for 

engineering because the pulse frequency and the modulation technique 
of the converter are unknown.

• For operation on an alternative converter, the specified A-weighted 
sound pressure level is only a guide value due to the unknown 
modulation technique.

• Operation with optimized pulse patterns is normally assumed. If opera-
tion with space-vector modulation is planned, constraints may exist with 
regard to the pulse frequency and operation of a motor with a winding 
system on a SINAMICS converter with two parallel Motor Modules.
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■ Overview (continued)

Simple motor selection – detail level 1

A motor can also be selected without precise knowledge of the 
converter. In this case, the motor is the central focus of the engi-
neering and not the drive system and its optimization. Simple 
motor selection focuses on the large majority of applications for 
which an uncontrolled infeed is sufficient and the functions of a 
controlled infeed (e.g. four-quadrant operation or low line har-
monics) are not required. Applications in which an uncontrolled 
infeed is normally sufficient include excavators, conveyor drives, 
bow thrusters, wood chippers, centrifugal pumps, fans, mills, 
propellers, pumps or shredders. Even in applications with a 
quadratic torque characteristic, controlled infeed is not normally 
required.

For engineering at detail level 1, the line voltage must be known.

Drive system – simple motor selection (detail level 1)

When selecting a SIMOTICS FD motor from the catalog, it is 
important to note:
• For all line voltages, the versions for uncontrolled infeed are 

required.
• The converter must be able to provide the rated voltage of the 

motor. Otherwise, the motor current rises and there is a risk of 
excessive motor temperature which reduces the lifetime of the 
motor.

• Due to the unknown infeed and modulation technique of the 
converter, the rated power specified in the catalog must be 
reduced (reduction factor 0.85). 

• The maximum A-weighted sound pressure levels specified in 
the catalog cannot be used, because the modulation 
technique of the converter is unknown.

Engineering the drive system – detail level 2

Engineering at detail level 2 involves, in addition to the motor 
selection, engineering of an optimized drive system due to 
knowledge of the converter – especially the infeed – with 
regard to:
• Noise emission (when operated with a SINAMICS converter)
• Voltage utilization and therefore motor or converter current 

consumption
• Power and torque or frame size

Drive system – engineering of the drive system at detail level 2

For engineering at detail level 2, the following must be known: 
• Line voltage and, where applicable, line frequency
• Uncontrolled or controlled infeed
• Rated pulse frequency of the converter 

When selecting a SIMOTICS FD motor from the catalog, it is 
important to note:
• For each combination of line voltage and infeed, a 

SIMOTICS FD motor can be selected that optimally utilizes the 
available converter output voltage.

• For operation on SINAMICS converter (firmware 4.6), 
operation with optimized pulse patterns is already possible 
from the rated pulse frequency fpulse = 1.25 kHz and higher 
without derating.

• If the converter is not a SINAMICS G130, SINAMICS G150, 
SINAMICS S120, SINAMICS S150 or SINAMICS G120P, the 
pulse frequency must be at least 2.5 kHz, otherwise the risk of 
excessive motor temperature rise and noise emission prevails.

• The maximum A-weighted sound pressure levels specified 
are applicable for operation on SINAMICS G130, SINAMICS 
G150, SINAMICS S120, SINAMICS S150 or SINAMICS G120P 
converters.

Rated motor voltages dependent on the line voltage and infeed

When the motor is selected correctly, it operates with optimized 
pulse patterns from approximately 87 % of the rated speed 
upwards.

If operation is planned with space-vector modulation instead of 
with optimized pulse patterns, the converter pulse frequency 
results in derating for the converter if it is above the rated pulse 
frequency of the converter. If the converter pulse frequency is 
less than 2.5 kHz, this results in derating of the motor. 
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SIMOTICS FD

Line voltage Uline 400 V 460 V 500 V 575 V 690 V

Line frequency fline 50 Hz 60 Hz 50 Hz 60 Hz 50 Hz

Line voltage –
12th position of the 
Article No.

1 5 2 6 3

Infeed uncon-
trolled

controlled uncon-
trolled

controlled uncon-
trolled

controlled uncon-
trolled

controlled uncon-
trolled

controlled

System description –
6th position of the 
Article No.

2; 4 1; 3 2; 4 1; 3 2; 4 1; 3 2; 4 1; 3 2; 4 1; 3

Rated motor voltage 
Urated

380 V 425 V 440 V 480 V 480 V 520 V 550 V 610 V 660 V 730 V

Insulation system IVIC-C advanced IVIC-C advanced IVIC-C 
advanced

IVIC-C 
premium

IVIC-C premium IVIC-C premium
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■ Overview (continued)

SIMOTICS FD motor on SINAMICS converter

The SIMOTICS FD motors are designed for operation with 
optimized pulse patterns. 

The optimized pulse patterns for SIMOTICS FD are activated if
• The motor type is selected as "SIMOTICS FD" on 

commissioning (SINAMICS parameter p300).
• The modulation type is converted to optimized pulse pattern 

(SINAMICS parameter p1802 = 19). 
• With SINAMICS G converters parameters are assigned 

automatically when the motor type is selected, and with 
SINAMICS S converters they are assigned manually.

• Note: With SINAMICS S converters, space-vector modulation 
is preset and can be changed manually depending on the 
application to optimized pulse patterns for SIMOTICS FD.

If operation is planned up to the mechanical speed limit, it must 
be ensured that the ratio of converter pulse frequency fP to 
electrical motor frequency is approx. 12.5. With an electrical 
supply frequency of more than 100 Hz the converter rated pulse 
frequency must therefore be increased from fP = 1.25 kHz to 
fP = 2.5 kHz. This results in derating of the converter.

Operation with U/F control is not generally normal or permitted in 
the SIMOTICS FD motor power range. The motor should be 
operated with a variable speed (for SINAMICS: vector mode).

Operation on the SINAMICS converter with optimized pulse 
patterns takes place initially as standard with space-vector 
modulation up to around 87 % of the rated speed. Above this limit 
the operation then takes place with optimized pulse patterns (see 
figure "Modulation types"). The thermal torque limit characteristics 
for operation on the SINAMICS converter with optimized pulse 
patterns apply to this operation mode (see Chapter 2 section 
"Thermal torque limits (continuous duty)").

If the drive system is to be operated on the SINAMICS converter 
with space-vector modulation over the entire speed range, then 
the torque must be reduced in accordance with the converter 
pulse frequency:
• Space-vector modulation with converter pulse frequency of 

1.25 kHz: Reduction factor 0.85
• Space-vector modulation with converter pulse frequency of 

2 kHz: Reduction factor 0.95
• Space-vector modulation with converter pulse frequency of 

2.5 kHz: Reduction factor 1

The thermal torque limit characteristics for operation on the 
SINAMICS converter with space-vector modulation or an alterna-
tive converter apply to this operation mode (see Chapter 2 section 
"Thermal torque limits (continuous duty)").

Operation with space-vector modulation over the entire speed 
range may be required for certain applications, e.g. if multiple 
motors are due to be operated with synchronous speed.

Modulation types

Selecting SIMOTICS FD in the STARTER commissioning tool

SIMOTICS FD motor on alternative converters

If a SIMOTICS FD motor is operated on an alternative converter 
that does not belong to the SINAMICS series G130, G150, S120, 
S150 or G120P, it is important to note the following:
• The selection and ordering data for operation on a SINAMICS 

converter also applies to operation on an alternative converter 
when the rated motor voltage is available and the rated pulse 
frequency of the converter is at least 2.5 kHz.

• The A-weighted sound pressure levels specified for operation 
on a SINAMICS converter do not apply for operation on an 
alternative converter, due to the unknown modulation 
technique.

• A distinction is made between the standard version 
(position 5 of Article No. =  4 for series 1.M1, 1.L1, 1.P1, 1.Q1, 
1.H1 and 1.N1) and the increased power version 
(position 5 of Article No. =  5 for series 1.P1 and 1.Q1).

• A distinction is made between controlled infeed 
(position 6 of Article No. =  3) and uncontrolled infeed 
(position 6 of Article No. =  4).
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■ Overview (continued)

Catalog versions and special versions

Catalog versions

Rated motor speeds

To select a catalog version, in addition to the available voltage 
(see section "Voltage supply") the required motor speed must 
also be known. The rated speeds of the catalog versions are 
assigned to the line supplies listed in this section in accordance 
with the line frequency. For the line voltages 400 V, 460 V, 500 V, 
575 V and 690 V catalog versions are available with the rated 
speeds.

Due to the converter supply, the rated motor speed does not 
depend on the line frequency. The rated speeds of 750 rpm to 
1200 rpm are covered by the 6-pole version and the rated 
speeds of 1500 rpm to 3600 rpm are covered by the 4-pole 
version. If other rated motor speeds are required, it can be 
clarified on request whether it is necessary for the windings to be 
modified.

Can only be ordered with additional price.

Different speed (position 13 of the Article No. 9) not possible for 
line motors (DOL) with 3000/3600 rpm.

The rated speed must be specified in plain text in the order. If the 
rated motor voltage corresponds to the catalog version, the re-
quired rated power must be specified in addition. If the rated 
motor voltage does not correspond to the catalog version, M1Y 
must be ordered in addition, and the required rated power must 
be specified there.

The different rated speed must not exceed the mechanical 
speed limit.

Recommended SINAMICS converters

In the catalog, a suitable converter of the SINAMICS series is 
assigned to every motor of the SIMOTICS FD series that is spe-
cially designed for converter operation. This assignment is a 
recommendation. If the complete drive system is to be ordered, 
engineering of the drive system is required in accordance with 
detail level 2.

Converter assignment is based on the following assumptions:
• The recommendation is applicable for an ambient tempera-

ture of up to 40 °C and 1000 m above sea level.
• The rated motor current corresponds to the reduced base-

load current IL of the converter for the standard load cycle 
"Minimal overloading of the converter" (see diagram below). 
The current IL is slightly less than the rated output current of 
the converter (by approx. 3 to 6 %).

• The line voltage assumed on motor selection is available to the 
converter.

• For converters with uncontrolled infeed, cabinet units of the 
SINAMICS G120P or SINAMICS G150 series are recom-
mended.

• For converters with uncontrolled infeed, it is assumed that no 
special requirements exist (e.g.: line harmonics) and infeed 
operation will be used exclusively (no regenerative feedback 
– two-quadrant operation).

• For converters with controlled infeed, cabinet units of the 
SINAMICS S150 series are recommended.

• When converters of the SINAMICS series are recommended, 
chassis units can also be used as an alternative.

For the reduced base-load current IL of the overall converter, the 
following applies in the case of parallel connection of two power 
units:
• For connection in parallel, the SINAMICS S150 should be 

replaced with SINAMICS S120 CM. For SINAMICS S120 CM in 
the version with "parallel connection of Motor Modules", the 
reduced base-load current IL for the single device is doubled 
and the total current is reduced by 5 %.

Definition of the standard load cycle "Minimal overloading of the 
converter"

Due to the numerous assumptions on which the assignment of 
converters of the SINAMICS series is based, it must be ensured 
that the assumptions quoted actually apply for the planned 
application when the drive system is engineered. This must 
apply for every point, otherwise the recommendation is invalid, 
especially:
• When the motor is to be operated with short-time or periodic 

overloading, and currents higher than the rated motor current 
are necessary. 
Note: Not all rated motor currents fully utilize the reduced 
base-load current of the converter, which is why the recom-
mended converter may already have current reserves. To 
evaluate the existing current reserves, the rated motor current 
can be compared with the respective reduced base-load 
current of the converter (see the following table).

• When operation with space-vector modulation is planned, the 
converter is not operated with the optimized pulse patterns for 
SIMOTICS FD motors. In this case, the pulse frequency of the 
converter must be at least 2.5 kHz or the power must be 
reduced. 

• Furthermore, with uncontrolled infeed and operation 
exclusively in space-vector modulation, the motor only has a 
maximum voltage available to it of 
UMotor max. = 0.92 · Uline 

Uline, fline Rated speed

400 V, 50 Hz 750 rpm 1000 rpm 1500 rpm 3000 rpm

500 V, 50 Hz

690 V, 50 Hz

460 V, 60 Hz 900 rpm 1200 rpm 1800 rpm 3600 rpm

575 V, 60 Hz

Speed code 
position 13 
of the 
Article No.

System 
description code
position 6 of the 
Article No.

Additional ordering 
data with order code 
and plain text if 
required

Different
speed

9 1, 2, 3, 4 N1Y • and 
customer 
specifications

60 s

10 s

300 s

t

1.1 x IL 

1.5 x IL

Short-time current 110 %

Short-time current 150 %

Rated current (continuous)

Converter current
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Reduced base-load currents IL of the SINAMICS converters (SINAMICS G120P, SINAMICS G150 and SINAMICS G130 or
SINAMICS S150 and SINAMICS S120 technically comparable) – for engineering purposes IL can be regarded as equal to the
motor current

More information about SINAMICS converters can be found in the SINAMICS Engineering Manual.

Power Number 
of Motor 
Modules

IL fP Type Number 
of Motor 
Modules

IL fP Type Number 
of Motor 
Modules

IL fP Type

kW A kHz A kHz A kHz
SINAMICS G120P converter – uncontrolled infeed
Uline,min/Uline,max:  380/480 V

110 1 200 2 6SL3710-1PE32-1AA0
132 1 240 2 6SL3710-1PE32-5AA0
160 1 290 2 6SL3710-1PE33-0AA0
200 1 360 2 6SL3710-1PE33-7AA0
250 1 450 2 6SL3710-1PE34-6AA0
315 1 570 2 6SL3710-1PE35-8AA0
355 1 640 2 6SL3710-1PE36-6AA0
400 1 710 2 6SL3710-1PE37-4AA0

SINAMICS G150 converter – uncontrolled infeed
Uline,min/Uline,max: 380/480 V Uline,min/Uline,max:  500/600 V Uline,min/Uline,max:  660/690 V

75 – – 1 80 1.25 6SL3710-1GH28-5AA3
90 – – 1 95 1.25 6SL3710-1GH31-0AA3

110 1 205 2 6SL3710-1GE32-1AA3 1 171 1.25 6SL3710-1GF31-8AA3 1 115 1.25 6SL3710-1GH31-2AA3
132 1 250 2 6SL3710-1GE32-6AA3 1 208 1.25 6SL3710-1GF32-2AA3 1 142 1.25 6SL3710-1GH31-5AA3
160 1 302 2 6SL3710-1GE33-1AA3 1 250 1.25 6SL3710-1GF32-6AA3 1 171 1.25 6SL3710-1GH31-8AA3
200 1 370 2 6SL3710-1GE33-8AA3 1 320 1.25 6SL3710-1GF33-3AA3 1 208 1.25 6SL3710-1GH32-2AA3
250 1 477 2 6SL3710-1GE35-0AA3 1 400 1.25 6SL3710-1GF34-1AA3 1 250 1.25 6SL3710-1GH32-6AA3
315 1 590 1.25 6SL3710-1GE36-1AA3 1 452 1.25 6SL3710-1GF34-7AA3 1 320 1.25 6SL3710-1GH33-3AA3
400 1 725 1.25 6SL3710-1GE37-5AA3 1 560 1.25 6SL3710-1GF35-8AA3 1 400 1.25 6SL3710-1GH34-1AA3
450 1 820 1.25 6SL3710-1GE38-4AA3 – 1 452 1.25 6SL3710-1GH34-7AA3
500 – 1 710 1.25 6SL3710-1GF37-4AA3 –
560 1 960 1.25 6SL3710-1GE41-0AA3 1 790 1.25 6SL3710-1GF38-1AA3 1 560 1.25 6SL3710-1GH35-8AA3
630 2 1092 1.25 6SL3710-2GE41-1AA3 2 836 1.25 6SL3710-2GF38-6AA3 –
710 2 1340 1.25 6SL3710-2GE41-4AA3 2 1036 1.25 6SL3710-2GF41-1AA3 1 710 1.25 6SL3710-1GH37-4AA3
800 – – 1 790 1.25 6SL3710-1GH38-1AA3
900 2 1516 1.25 6SL3710-2GE41-6AA3 – –

1000 – 2 1314 1.25 6SL3710-2GF41-4AA3 2 1036 1.25 6SL3710-2GH41-1AA3
1350 – – 2 1314 1.25 6SL3710-2GH41-4AA3
1500 – – 2 1462 1.25 6SL3710-2GH41-5AA3
1750 – – 2 1720 1.25 6SL3710-2GH41-8EA3
1950 – – 3 1940 1.25 6SL3710-2GH42-0EA3
2150 – – 3 2150 1.25 6SL3710-2GH42-2EA3
2400 – – 3 2390 1.25 6SL3710-2GH42-4EA3
2700 – – 4 2685 1.25 6SL3710-2GH42-7EA3

SINAMICS S150 converter – controlled infeed
Uline,min/Uline,max:  380/480 V Uline,min/Uline,max:  500/690 V

75 – 1 80 1.25 6SL3710-7LG28-5AA3

90 – 1 95 1.25 6SL3710-7LG31-0AA3

110 1 205 2 6SL3710-7LE32-1AA3 1 115 1.25 6SL3710-7LG31-2AA3

132 1 250 2 6SL3710-7LE32-6AA3 1 142 1.25 6SL3710-7LG31-5AA3

160 1 302 2 6SL3710-7LE33-1AA3 1 170 1.25 6SL3710-7LG31-8AA3

200 1 370 2 6SL3710-7LE33-8AA3 1 208 1.25 6SL3710-7LG32-2AA3

250 1 477 2 6SL3710-7LE35-0AA3 1 250 1.25 6SL3710-7LG32-6AA3

315 1 590 1.25 6SL3710-7LE36-1AA3 1 320 1.25 6SL3710-7LG33-3AA3

400 1 725 1.25 6SL3710-7LE37-5AA3 1 400 1.25 6SL3710-7LG34-1AA3

450 1 820 1.25 6SL3710-7LE38-4AA3 1 452 1.25 6SL3710-7LG34-7AA3

560 1 960 1.25 6SL3710-7LE41-0AA3 1 560 1.25 6SL3710-7LG35-8AA3

710 1 1230 1.25 6SL3710-7LE41-2AA3 1 710 1.25 6SL3710-7LG37-4AA3

800 1 1370 1.25 6SL3710-7LE41-4AA3 1 790 1.25 6SL3710-7LG38-1AA3

900 – 1 880 1.25 6SL3710-7LG38-8AA3

1000 – 1 1000 1.25 6SL3710-7LG41-0AA3

1200 – 1 1230 1.25 6SL3710-7LG41-3AA3
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■ Overview (continued)

Special versions

Modified windings – Special versions for non-standard 
voltage or speed

For versions of the SIMOTICS FD series that are not listed in the 
catalog, individual inquiries regarding winding modification are 
necessary. A winding modification may be required for:
1. A combination of defined supply and rated speed codes that 

is not listed in the catalog.
2. Non-standard supply systems for which a code has not been 

defined.
3. Non-standard rated speeds for which a code has not been 

defined.

Case 1 can be described with the Article No. without an 
additional order code. For case 2 and case 3, the appropriate 
order codes and plain text details are required.
• Non-standard line voltage (12th position of the Article No.: 9): 

Order code M1Y and non-standard line voltage and/or rated 
motor voltage specified in plain text

• Non-standard rated speed (13th position of the Article No.: 9): 
Order code N1Y and non-standard rated speed specified in 
plain text

Non-standard motor and load data possible on request.

Noise emission when operated on a SINAMICS converter

The variants of the SIMOTICS FD motor series that can be 
selected in the catalog have been designed such that the 
maximum A-weighted sound pressure levels listed in the tables 
below are not exceeded in no-load operation at the rated 
operating point when connected to a SINAMICS converter. 

This has been achieved thanks to the following measures:
• Optimized electrical design: reduced, electromagnetic noise 

generation
• Optimized mechanical design: improved radiation 

characteristics
• The choice of rated voltages, whereby the maximum converter 

output voltages supplied are optimally utilized 
• Operation of the SINAMICS converter with an optimized pulse 

pattern: Reduced electromagnetically generated noise, 
especially in the range of the rated speed ("rated range" in the 
diagrams below) 

• Choice of suitable built-in fan (for 1LM1 and 1LL1): 
Limiting of the aerodynamic noise

• Dimensioning of new separately driven fan: Limiting of the 
noise from the separately driven fan

Motors of the SIMOTICS FD series can be selected in the 
"STARTER commissioning tool" software and in the Advanced 
Operation Panel (AOP) as a motor type. This ensures that 
operation using the named modulation technique is assured for 
all SIMOTICS FD motors in the respective range close to the 
rated speed. 

A-weighted sound pressure levels under no-load operation on 
SINAMICS converter at rated speed (tolerance +3 dB)

For engineering a noise-optimized system, it is therefore 
important to:
• Select a motor with a rated voltage that matches the line 

voltage and the infeed of the SINAMICS converter.
• Select a motor with a rated speed that is lower than or equal 

to the speed(s) to be expected during operation.
• Upgrade the hardware and software of the SINAMICS 

converter if an existing SINAMICS converter (16th position of 
the SINAMICS Article No.: 0, 1 or 2) is to be used.

Schematic diagram of sound pressure level (1LM1, 1LL1)

Schematic diagram of sound pressure level (1LP1, 1LQ1, 1LH1, 1LN1) 

The noise emission was able to be reduced in particular close to 
the rated speed (rated range). If a constant torque drive (mainly 
1LP1, 1LQ1, 1LH1 and 1LN1) is implemented for low noise 
generation, it must be ensured during engineering that the lower 
operating speeds remain within the rated range. This can be 
achieved, for example, through the correct choice of rated 
speed. In self-ventilated motors (1LM1, 1LL1), the aerodynamic 
noise generated by the built-in fan dominates with increasing 
speed above the rated range. For drives of this type, the high 
operating speeds must be close to the rated speed.

EMC

The system comprising SIMOTICS FD in combination with 
SINAMICS has been checked according to the guidelines for 
electromagnetic compatibility 2014/30/EU and the regulations of 
the EMC directives. System compatibility is only provided with 
EMC-compliant grounding and if shielded power cables are 
used whose shield is conductively bonded over a large area to 
the metal motor terminal box. 

SIMOTICS FD series LPA in dB(A)

1LM1, 1LL1, 1LN1 79

1LQ1, 1LP1 (5th position of the Article No. = 2) 
(5th position of the Article No. = 3)
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■ Overview 

Cooling circuit in the application

When water-cooled motors of the SIMOTICS FD series 
(1LH1/1MH1, 1LN1/1MN1) are operated in the application, they 
become part of the overall cooling circuit. Apart from the cooling 
unit, this can include other heat sources.

The particular version of the cooling materials demands two 
completely different cooling concepts for the overall cooling 
circuit in the application. 

For the coolant circuit in water-cooled motors SIMOTICS FD, the 
materials listed in the table "Materials used in the motor (cooling 
circuit)" can be employed which provides the user with a range 
of possibilities for configuring the cooling circuit.

The electrochemical processes that take place in a cooling 
system must be minimized by choosing the right materials. For 
this reason, mixed installations, i.e. a combination of different 
materials, such as copper, brass, iron, zinc, or halogenated 
plastics (PVC hoses and seals), should not be used or should be 
limited to the absolutely essential minimum.

Please read the following definitions for clarification:

1. Closed cooling circuit:
The pressure compensator is closed (no ingress of oxygen) 
and fitted with a pressure-relief valve (6 bar for 1LN1 and 
1LH1 motors); it is always connected on the suction side of 
the pump. The coolant is only routed through the SIMOTICS 
FD motors, the components required for cooling and, if nec-
essary, a converter. The materials used in the cooling circuit 
comply with the recommendations in the table "Admissible 
materials for the overall cooling circuit".

2. Semi-open cooling circuit:
Oxygen can only enter the coolant through the pressure 
compensator, otherwise the cooling circuit corresponds to a 
closed cooling circuit.

3. Open cooling circuit:
The coolant is guided through the motors and the cooling 
components required for heat dissipation as well as through 
components external to the cooling circuit. The materials 
used comply with the minimum requirements specified in the 
table "Admissible materials for the overall cooling circuit".

Possible cooling circuits of the SIMOTICS FD motor series

For further information on the construction of a cooling circuit, 
see the Manual "SINAMICS S120 – Chassis Liquid Cooled Power 
Units".

Assignment, connection thread water-cooled 1LH1/1MH1 motors

Water-cooled motors with 1LN1/1MN1 air-water heat exchanger

The air-water heat exchanger has two flange connections. One 
each for the water inlet and water outlet. 

Cooling water quality

The water-cooled versions of the SIMOTICS FD series offer solu-
tions for different qualities of cooling water. The optimum cooling 
water quality can therefore be selected in accordance with the 
location and application. The following tables contain the water 
properties defined for the various motor versions.

Definition of water properties

Assignment of motor versions to cooling water quality

Type Type of cooling circuit

Closed Semi-open Open

1LH1/1MH1 ✓ – –

1LN1/1MN1 ✓ ✓ –

Type Frame size Connection thread

1LH1/1MH1 315 G 1/2"

355 G 1/2"

400 G 3/4"

450 G 3/4"

Type Frame 
size

Water connection

1LN1/1MN1 315             Flange EN 1092-1/11/B1/DN32/PN16

355             Flange EN 1092-1/11/B1/DN32/PN16

400             Flange EN 1092-1/11/B1/DN32/PN16

450             Flange EN 1092-1/11/B1/DN50/PN16

Water quality

Potable
water

Fresh water Sea water 

pH value – 6.5 to 8.0 6.0 to 9.5 6.5 to 10

Carbon-related 
hardness

mMol/l – – < 0.9

Total hardness mMol/l < 2.5 < 1.7 < 1.8

Chloride ions (Cl-) mg/l < 50 < 200 < 3000

Sulfate ions (SO4
2-) mg/l < 50 < 240 < 3000

Sulfide ions (S2
-) mg/l – – < 1

Nitrate ions (NO3
-) mg/l < 50 < 50 < 50

Iron (Fe3+) mg/l – – < 1

Ferromanganese ions 
(Fe3+Mn2+) 

mg/l – – < 50

Ammonia (NH3) 
Ammonium (NH4

+)
mg/l – – < 15

Alkalinity mg/l < 300 – –

Dissolved substances mg/l < 340 < 340 < 340

Electrical conductivity µS/cm < 500 < 2000 < 32000

Size of entrained 
particles (sand)

mm < 0.1 < 0.1 < 0.1

Biological growth resis-
tant

No No Yes

Water quality 
to motor cooling

Motor type

1LH1/1MH1 1LN1/1MN1

Potable water ✓ ✓

Fresh water ✓ 1) ✓

Sea water – ✓

1) With order code M85.
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■ Overview

Materials used in the motor cooling circuit

Motors of the 1LH1/1MH1 series are equipped with built-in cool-
ing pipes constructed from copper as standard, or as an option 
from stainless steel (order code M85).

Motors of the 1LN1/1MN1 series are equipped with an air-to-wa-
ter heat exchanger. The materials used in the 1LH1/1MH1 and 
1LN1/1MN1 series are listed in the table below.

Materials used in the motor (cooling circuit)

Admissible materials for the overall cooling circuit

✓ Admissible 
– Inadmissible

Inhibitors, anti-freeze, biocides

Coolant additives

Motor type Materials

1LH1/1MH1 (standard) Cu, stainless steel (V2A), CuZn39Pb3

1LN1/1MN1 (standard) CuNi (90/10) RILSAN plastic-coated 
steel

Material 1LH1/
1MH1

1LH1/
1MH1 
With 
order 
code 
M85, 
1LN1/
1MN1

Comment

Aluminum – ✓

Zinc ✓ ✓ Can be used in closed circuits 
with inhibitor.

Brass ✓ ✓ Can be used in closed circuits 
with inhibitor.

Copper ✓ ✓ Can be used in closed circuits 
with inhibitor.

Common steel 
(e.g. St 37)

✓ ✓ Permissible in closed circuits 
with inhibitors or anti-freeze, 
check for oxide formation, 
inspection window is recom-
mended.

Cast steel/
cast iron

✓ ✓ Closed circuit and use of 
strainers and flushback filters.

High-alloy steel, 
Group 1 (V2A)

✓ ✓

PVC – –

Hoses ✓ ✓ Reduce use to a minimum. 
Must not be used as the main 
pipe for the whole system.

1) Effectiveness regarding the growth of microorganisms.

Material 1LH1/1MH1 1LH1/1MH1 
with order
code 
M85

1LN1/1MN1

Inhibitor without 
anti-freeze 
effect

Required
NALCO TRAC100 
0.2 % < X 0.25 %

Not required Not required

Anti-freeze Antifrogen N 20 % < X 45 %
Antifrogen L 25 % < X 48 %
Varidos FSK 25 % < X 45 %

Biocide 1) Antifrogen N, minimum quantity 20 %
Antifrogen L, minimum quantity 30 %
Varidos FSK, minimum quantity 30 %

Not required

Anti-freeze + 
biocide 

When Antifrogen N 20 % or Antifrogen L/
Varidos FSK 30 % is used, an adequate biocidal 
effect exists.
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■ Overview

Integrated drive portfolio:

The core elements of a fully integrated drive system are 
frequency converters, motors, couplings and gear units. 
Siemens offers all the required components in top manufacturing 
quality from a single source, perfectly integrated – operating 
perfectly together, for all power classes.

As a standard solution or tailored to individual requirements. 
No other provider on the market is able to offer a comparable 
portfolio. All Siemens drive components are optimally harmo-
nized and coordinated to each other so that they interact ideally 
in every application.

Siemens Integrated Drive Systems turn simple drive compo-
nents into real systems. Drive technology based on IDS ensures 
maximum productivity, energy efficiency and reliability in every 
automation environment and over the entire product lifecycle. 

FLENDER couplings – part of the drive system

A drive system comprises individual machines, including motor 
and gearbox; couplings connect these components and 
frequently ensure the connection to the driven load. 

The coupling can perform other tasks in addition to the 
transmission of rotary motion and torque, such as:
• Compensation for shaft misalignment with low restorative 

forces
• Influencing of intrinsic torsional frequency and damping
• Overload: Interruption or limitation of torque 
• Electrical insulation, noise insulation
• Function in explosive environments

Couplings are frequently planned after the machines to be 
connected have already been selected. Thanks to a large 
number of different coupling assembly options, specified 
boundary conditions for installation space and connection 
geometry can be met from the catalog standard. The coupling 
also performs secondary functions, such as the provision of 
brake disks or brake drums for operational or holding brakes, 
devices to record speed or the addition of chain wheels or belt 
pulleys.

Because of the environment, the coupling has to meet a large 
number of additional requirements. Couplings must be as 
suitable for use in a potentially explosive environment as for use 
at a high or low ambient temperature. The environment may be 
defined as chemically aggressive or be subject to laboratory 
conditions or requirements of food manufacture.

Standard construction types of Siemens FLENDER couplings for 
SIMOTICS FD motors

Type Description

N-EUPEX Flexible cam coupling
• Universally implementable, damping coupling for 

compensation of shaft misalignment
• Suitable for plug-in installation and easy assembly with 

three-part design
Rated torque: 19 … 62000 Nm

N-BIPEX Flexible claw coupling
• Universal usage, damping shaft coupling to offset 

shaft misalignment
• Compact design
• Suitable for plug-in assembly 
Rated torque: 12 ... 4650 Nm

RUPEX Flexible pin and bush coupling
• Fail-safe, damping universal coupling for medium to 

very high torques with a good misalignment range 
• Compact design, low weights and mass moments of 

inertia 
• Suitable for plug-in assembly
Rated torque: 200 … 1300000 Nm

ZAPEX Gear couplings
• Double-jointed coupling compensates for angular, 

parallel and axial misalignment 
• Long-term lubrication through design measures and 

the use of special seals 
• Small dimensions 
• Can be used for high shock loads 
Rated torque: 1300 … 7200000 Nm

ARPEX All-steel couplings
• Zero-backlash, torsionally rigid coupling 
• For compensating radial, angular, and axial shaft 

misalignment by means of two flexible lamella 
packages made of stainless spring steel 

• Easy installation thanks to compact lamella packages
Rated torque: 92 … 1450000 Nm
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Self-ventilated motors – enclosed version
1LM1 motors for converter operation

Line voltage 400 V, 50 Hz – High Efficiency

4

■ Selection and ordering data

Operating values at rated power 1LM1 cast-iron series
Prated Prated Frame 

size
Con-
nec-
tion

frated Trated rated, 
5/4

rated, 
4/4

rated, 
3/4

cosrated, 
4/4

Irated ILR/
Irated

TB Mech. 
torque 
limit 
1) 2)

Version specifically 
for converter operation

Article No. 
kW hp FS Hz Nm % % % A Nm Nm
• Rated motor voltage 425 V
• Insulation: thermal class 180 (H), IP54/IP55 degree of protection, utilization in accordance with thermal class 155 (F) 
• Converter operation with controlled infeed – SINAMICS S120 (ALM), SINAMICS S150
3000 rpm, 4-pole
245 329 315  100.6 780 95.4 96 95.8 0.89 390 6.5 2028 7500 1LM1212-3AB11-1■■0
300 402 315  100.6 955 95.8 96.3 96.1 0.9 470 7.2 2770 7500 1LM1212-3AB31-1■■0
335 449 315  100.6 1066 95.8 96.3 95.9 0.9 530 7.6 3198 7500 1LM1212-3AB51-1■■0
385 516 315  100.5 1225 96 96.5 96.1 0.9 600 8.1 3920 7500 1LM1212-3AB71-1■■0
435 583 355  100.5 1385 95.8 96.3 95.9 0.89 690 6.8 4155 10200 1LM1212-3BB51-1■■0
455 610 355  100.6 1448 95.8 96.4 96.1 0.89 720 6.1 3765 10200 1LM1212-3BB71-1■■0
1500 rpm, 4-pole
245 329 315  50.5 1560 94.4 95.3 95.3 0.87 400 7.2 4836 7500 1LM1212-3AB11-2■■0
315 422 315  50.5 2005 95 95.7 95.7 0.87 510 8.2 7018 7500 1LM1212-3AB31-2■■0
345 463 315  50.5 2196 95 95.8 95.8 0.89 550 8.5 7686 7500 1LM1212-3AB51-2■■0
395 530 315  50.5 2515 95.2 96 96 0.9 620 8.5 8803 7500 1LM1212-3AB71-2■■0
450 603 355  50.5 2865 95.1 95.9 95.9 0.89 720 7.1 9168 10200 1LM1212-3BB51-2■■0
500 671 355  50.4 3183 95.3 96.1 96 0.88 800 7.9 11459 10200 1LM1212-3BB71-2■■0
565 758 400  50.3 3597 95.4 95.8 95.9 0.86 930 8 12230 16400 1LM1212-4AB31-2■■0
625 838 400  50.3 3979 95.6 96 96.1 0.86 1020 9.2 15120 16400 1LM1212-4AB51-2■■0
660 885 400  50.4 4202 95.6 96 96.2 0.89 1040 8 13446 16400 1LM1212-4AB71-2■■0
795 1066 450  50.2 5061 95.9 96.1 96 0.83 1360 9.7 21762 20700 1LM1212-4BB11-2■■0
845 1133 450  50.2 5379 95.9 96.1 96 0.84 1420 10.4 24206 20700 1LM1212-4BB31-2■■0
1000 rpm, 6-pole
190 255 315  50.4 1814 94.7 95.5 95.4 0.79 340 8.4 5805 7500 1LM1212-3AC11-3■■0
235 315 315  50.4 2244 94.9 95.7 95.7 0.81 410 8.5 7181 7500 1LM1212-3AC31-3■■0
270 362 315  50.4 2578 95.1 95.7 95.8 0.83 460 8.4 7992 7500 1LM1212-3AC51-3■■0
295 396 315  50.4 2817 95.2 95.7 95.9 0.82 520 8.9 9578 7500 1LM1212-3AC71-3■■0
355 476 355  50.3 3390 95 95.7 95.5 0.85 590 9.8 12204 10200 1LM1212-3BC51-3■■0
395 530 355  50.3 3772 95.2 95.9 95.5 0.83 670 10.9 15465 10200 1LM1212-3BC71-3■■0
415 557 400  50.3 3963 95.5 96 96.2 0.85 690 8 12285 16400 1LM1212-4AC31-3■■0
465 624 400  50.3 4440 95.8 96.1 96.3 0.84 780 8.7 15540 16400 1LM1212-4AC51-3■■0
525 704 400  50.3 5013 96 96.3 96.3 0.83 890 10 20052 16400 1LM1212-4AC71-3■■0
575 771 450  50.3 5491 96 96.3 96.4 0.83 980 8 17022 20700 1LM1212-4BC11-3■■0
640 858 450  50.2 6112 96.2 96.4 96.4 0.81 1120 9.7 23837 20700 1LM1212-4BC31-3■■0
750 rpm, 6-pole
145 194 315  37.9 1846 93.9 94.8 94.8 0.77 270 8.3 6276 7500 1LM1212-3AC11-4■■0
185 248 315  37.9 2355 94.2 95.1 95.2 0.8 330 8.2 7772 7500 1LM1212-3AC31-4■■0
210 282 315  37.9 2674 94.3 95.3 95.4 0.83 360 7.9 8022 7500 1LM1212-3AC51-4■■0
235 315 315  37.9 2992 94.4 95.4 95.5 0.83 405 7.9 8976 7500 1LM1212-3AC71-4■■0
265 355 355  37.8 3374 94.3 95.3 95.3 0.86 440 9 11809 10200 1LM1212-3BC51-4■■0
300 402 355  37.8 3820 94.5 95.4 95.4 0.86 495 9.2 13370 10200 1LM1212-3BC71-4■■0
330 443 400  37.8 4202 95 95.6 96.1 0.84 560 7.7 13026 16400 1LM1212-4AC31-4■■0
380 510 400  37.8 4838 95.3 95.9 96.2 0.83 650 8.7 17417 16400 1LM1212-4AC51-4■■0
420 563 400  37.8 5348 95.4 95.9 96.3 0.85 700 8.2 18183 16400 1LM1212-4AC71-4■■0
460 617 450  37.7 5857 95.6 96.1 96.3 0.83 780 8.1 19328 20700 1LM1212-4BC11-4■■0
515 691 450  37.7 6557 95.8 96.2 96.3 0.82 890 8.8 23605 20700 1LM1212-4BC31-4■■0
610 818 450  37.7 7767 95.8 96.3 96.5 0.84 1020 8.2 25631 20700 1LM1212-4BC51-4■■0
660 885 450  37.7 8403 95.9 96.3 96.6 0.85 1100 8.2 27730 20700 1LM1212-4BC71-4■■0
For versions, see Article No. supplements and special versions. ■■
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Motor type Preferred SINAMICS
converters – 
other SINAMICS 
converters also
possible

mIM B3 mIM V1 J LpfA, 
tolerance 
+3 dB(A) 
no-load

LWA,
tolerance 
+3 dB(A) 
no-load

Mech. 
speed
limit 3)

Terminal 
box

Base-load 
current 
IL

kg kg kgm2 dB(A) dB(A) rpm Type Type A

1LM1212-3AB11-1..0 1320 1360 3.5 79 94.5 3600 1XB7 731 6SL3710-7LE35-0AA3 477
1LM1212-3AB31-1..0 1500 1550 4.4 79 94.5 3600 1XB7 731 6SL3710-7LE35-0AA3 477
1LM1212-3AB51-1..0 1670 1720 5.1 79 94.5 3600 1XB7 731 6SL3710-7LE36-1AA3 590
1LM1212-3AB71-1..0 1880 1920 5.9 79 94.5 3600 1XB7 740 6SL3710-7LE37-5AA3 725
1LM1212-3BB51-1..0 2310 2370 8.4 79 4) 95 3300 1XB7 740 6SL3710-7LE37-5AA3 725
1LM1212-3BB71-1..0 2440 2500 9 79 4) 95 3300 1XB7 740 6SL3710-7LE37-5AA3 725

1LM1212-3AB11-2..0 1320 1360 3.5 79 94.5 2500 1XB7 731 6SL3710-7LE35-0AA3 477
1LM1212-3AB31-2..0 1500 1550 4.4 79 94.5 2500 1XB7 731 6SL3710-7LE36-1AA3 590
1LM1212-3AB51-2..0 1670 1720 5.1 79 94.5 2500 1XB7 731 6SL3710-7LE36-1AA3 590
1LM1212-3AB71-2..0 1880 1920 5.9 79 94.5 2500 1XB7 740 6SL3710-7LE37-5AA3 725
1LM1212-3BB51-2..0 2310 2370 8.4 79 95 2200 1XB7 740 6SL3710-7LE37-5AA3 725
1LM1212-3BB71-2..0 2440 2500 9 79 95 2200 1XB7 740 6SL3710-7LE38-4AA3 820
1LM1212-4AB31-2..0 2870 2940 14.7 79 4) 95.5 2200 1XB7 740 6SL3710-7LE41-0AA3 960
1LM1212-4AB51-2..0 3080 3150 16.5 79 4) 95.5 2200 1XB7 740 6SL3710-7LE41-2AA3 1230
1LM1212-4AB71-2..0 3350 3420 18.7 79 4) 95.5 2200 1XB7 740 6SL3710-7LE41-2AA3 1230
1LM1212-4BB11-2..0 4050 4150 24.4 79 4) 95.5 2000 1XB7 750 6SL3710-7LE41-4AA3 1370
1LM1212-4BB31-2..0 4330 4430 27.1 79 4) 95.5 2000 1XB7 750 On request On request

1LM1212-3AC11-3..0 1350 1390 5.9 79 94.5 2500 1XB7 730 6SL3710-7LE33-8AA3 370
1LM1212-3AC31-3..0 1520 1570 7.3 79 94.5 2500 1XB7 731 6SL3710-7LE35-0AA3 477
1LM1212-3AC51-3..0 1710 1750 8.3 79 94.5 2500 1XB7 731 6SL3710-7LE35-0AA3 477
1LM1212-3AC71-3..0 1810 1860 9.1 79 94.5 2500 1XB7 731 6SL3710-7LE36-1AA3 590
1LM1212-3BC51-3..0 2270 2320 14.6 79 95 2200 1XB7 731 6SL3710-7LE36-1AA3 590
1LM1212-3BC71-3..0 2460 2510 16.1 79 95 2200 1XB7 740 6SL3710-7LE37-5AA3 725
1LM1212-4AC31-3..0 2900 2970 22.6 79 4) 95.5 2000 1XB7 740 6SL3710-7LE37-5AA3 725
1LM1212-4AC51-3..0 3110 3180 25.1 79 4) 95.5 2000 1XB7 740 6SL3710-7LE38-4AA3 820
1LM1212-4AC71-3..0 3340 3410 28.1 79 4) 95.5 2000 1XB7 740 6SL3710-7LE41-0AA3 960
1LM1212-4BC11-3..0 3970 4070 35.4 79 4) 95.5 1700 1XB7 740 6SL3710-7LE41-2AA3 1230
1LM1212-4BC31-3..0 4270 4370 39.4 79 4) 95.5 1700 1XB7 750 6SL3710-7LE41-2AA3 1230

1LM1212-3AC11-4..0 1350 1390 5.9 79 94.5 2500 1XB7 730 6SL3710-7LE33-1AA3 302
1LM1212-3AC31-4..0 1520 1570 7.3 79 94.5 2500 1XB7 730 6SL3710-7LE33-8AA3 370
1LM1212-3AC51-4..0 1710 1750 8.3 79 94.5 2500 1XB7 731 6SL3710-7LE33-8AA3 370
1LM1212-3AC71-4..0 1810 1860 9.1 79 94.5 2500 1XB7 731 6SL3710-7LE35-0AA3 477
1LM1212-3BC51-4..0 2270 2320 14.6 79 95 2200 1XB7 731 6SL3710-7LE35-0AA3 477
1LM1212-3BC71-4..0 2420 2470 16.1 79 95 2200 1XB7 731 6SL3710-7LE36-1AA3 590
1LM1212-4AC31-4..0 2860 2930 22.6 79 4) 95.5 2000 1XB7 731 6SL3710-7LE36-1AA3 590
1LM1212-4AC51-4..0 3110 3180 25.1 79 4) 95.5 2000 1XB7 740 6SL3710-7LE37-5AA3 725
1LM1212-4AC71-4..0 3340 3410 28.1 79 4) 95.5 2000 1XB7 740 6SL3710-7LE37-5AA3 725
1LM1212-4BC11-4..0 3970 4070 35.4 79 4) 95.5 1700 1XB7 740 6SL3710-7LE38-4AA3 820
1LM1212-4BC31-4..0 4270 4370 39.4 79 4) 95.5 1700 1XB7 740 6SL3710-7LE41-0AA3 960
1LM1212-4BC51-4..0 4700 4800 44.1 79 4) 95.5 1700 1XB7 740 6SL3710-7LE41-2AA3 1230
1LM1212-4BC71-4..0 5110 5210 50 79 4) 95.5 1700 1XB7 750 6SL3710-7LE41-2AA3 1230

1) The mechanical torque limit applies to rising load (direction of rotation of 
the shaft does not change).

2) The mechanical torque limit is limited by the strength of the shaft extension 
and the breakdown torque is limited by the motor’s electrical design. The 
minimum of both torques is the maximum overload torque for the motor.

3) The mechanical speed limit takes into account the cooling type of the 
relevant motor and applies to the type of construction IM B3. A reduced 
mechanical speed limit applies in part to different types of construction or 
bearings, see page 11/8.

4) Standard version with fan for clockwise rotation. For counterclockwise 
rotation order code K98 is required.
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■ Overview

In many industrial and public sectors, explosion protection or 
explosion hazards are ever-present, e.g. in the chemical 
industry, in refineries, on drilling platforms, at gas stations, in 
feed manufacturing and in sewage treatment plants.

The risk of explosion is always present when gases, fumes, mist 
or dust are mixed with oxygen in the air in an explosive ratio 
close to sources of ignition that are able to release the so-called 
minimum ignition energy.

In the chemical and petrochemical industries in particular, when 
crude oil and natural gas are transported, or in mining, milling 
(e.g. grain and granular solids), this can result in serious injury 
to persons and damage to equipment.

To ensure maximum safety in these areas, legislators in most 
countries have implemented appropriate legislation in the form 
of laws and regulations based on national and international 
standards.

Explosion-protected equipment is designed such that an 
explosion can be prevented when it is used properly. 

The explosion-protected equipment can be designed in 
accordance with various types of protection. 

The local conditions must be subdivided into specified zones by 
the user with the assistance of the responsible authorities in 
accordance with the frequency of occurrence of an explosion 
hazard. Device (equipment) categories are assigned to these 
zones. The zones are then subdivided into possible types of 
protection and therefore into possible equipment (product) 
types.

Classification of zones

Areas subject to explosion hazard are divided into zones. Divi-
sion into zones depends on the chronological and geographical 
probability of the presence of a hazardous, potentially explosive 
atmosphere. Information and specifications for classification of 
the zones are laid down in the following standards:
• IEC/EN 60079-10-1 for gas atmospheres
• IEC/EN 60079-10-2 for dust atmospheres

Further, a distinction is made between various explosion groups 
as well as temperature classes and these are included in the 
hazard assessment.

Depending on the particular zone and therefore the associated 
hazard, operating equipment must comply with defined minimum 
requirements regarding the type of protection. The different types 
of protection require corresponding measures to prevent ignition 
that should be implemented at the motor in order to prevent a 
surrounding explosive atmosphere from being ignited.

Types of protection

Type of protection "Non-sparking" Ex nA 
acc. to IEC/EN 60079-15

The type of protection Ex nA ensures that a motor in normal 
operation as well as when operated under deviating conditions 
as specified in the standard is not in a position to ignite a 
surrounding explosive gas atmosphere.

Type of protection "Dust explosion protection" Ex tc 
acc. to IEC/EN 60079-31

This type of protection applies for electrical equipment 
protected using an housing and with limited surface temperature 
for use in areas in which combustible dust can occur in 
concentration levels that could cause a fire or an explosion.

Explosion-proof motors for converter operation

In principle, explosion-proof motors can be operated with 
converters. Particular attention must be paid to the interaction 
between the motor and converter system, especially with regard 
to the following aspects:
• The harmonic content of the supply voltage increases the 

motor temperature, so the power of the motor must be 
reduced (see derating)

• Lower cooling of the motor at speeds below the rated speed
• Voltage stress on the motor winding
• Bearing currents

Zone classification
Gas atmosphere

Zone classification
Dust atmosphere

Zone 22

Zone 21

Zone 0

Zone 1

Zone 2

Zone 20

Safe Area

Safe Area

G_D081_EN_00339

Zone Zone definition acc. to

Gas1) Dust1) IEC/EN 60079-10-1 for gas atmospheres 
IEC/EN 60079-10-2 for dust atmospheres 

Assigned types 
of protection

Category 
according to 
94/9/EC

2 – An area in which in normal operation it is expected that an explosive gas atmosphere will 
occur only rarely and then only briefly.

Ex nA 3G

– 22 An area in which in normal operation it is expected that an explosive gas atmosphere in the 
form of a cloud of dust in air will occur only rarely and then only briefly.

Ex tc2) 3D

1) Motors which are certified for gas or dust protection must not be used in 
hybrid mixtures! Hybrid mixtures: When explosive gas and dust 
atmospheres occur simultaneously.

2) Motors are not approved for operation in environments containing 
conductive dust.
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■ Overview (continued)

Certification

IEC motors for use in hazardous zones are certified according to 
the IEC/EN 60079-0, IEC/EN 60079-15 or IEC/EN 60079-31 
standards and EC Directive 2014/34/EU and are marked 
according to the following schematic:

Additional information on the subject of explosion protection, 
types of protection and zones is provided in the Siemens 
brochure "Explosion Protection".

Overview of SIMOTICS FD 1MM, 1MH, 1MQ, 1MN explosion-proof motors

SIMOTICS FD explosion-proof motors (1MM, 1MH, 1MQ, 1MN) 
correspond to the SIMOTICS FD non-explosion-proof motors 
(1LM, 1LH, 1LQ, 1LN). All technical data can be found in the 
selection and ordering data for the non-Ex motors 1LM, 1LH, 
1LQ, 1LN (sections 4 to 7 of the catalog), whereby the rated 
power is derated in accordance with defined factors. For 
reduction/derating factors, see "Technical specifications" 
section "Derating". 

To order explosion-proof motors, the letter "L" in position 2 of the 
Article No. for non-Ex motors must be replaced with the 
letter "M".

The table below contains a complete overview of our explosion-
proof motors, their types of protection and their assignment to 
categories. It is important to note that depending on whether the 
motor is used for converter operation or line operation, different 
order codes are required in order to uniquely select the required 
motor.

Example "explosion-proof enclosure": CE 0158 II 2 G Ex de IIC T4 X

CE marking 

Number of the certifying "notified” body (e.g. 0158 = EXAM) 
(not zones 2, 22)

Explosion protection marking (symbol)

Device group: I = Underground 
II = All other areas

Category Part 1 (zone): 1 (Zone 0/20), 
2 (Zone 1/21), 
3 (Zone 2/22)

Category Part 2 (Ex atmosphere) G = Gas 
D = Dust

Explosion protected equipment

Type of protection (e.g. nA or tc)

Explosion group and explosion subgroup II = Gas (IIA, IIB or IIC) 
III= Dust (IIIA, IIIB or IIIC)

Temperature class or max. surface temperature 
T1 = 450 °C 
T2 = 300 °C 
T3 = 200 °C 
T4 = 135 °C

Special conditions according to the operating instructions or EC type examination certificate

Sector Cate- 
gory

Zone Frequency 
of occur-
rence of the 
Ex atmo-
sphere

Type of 
protection

Tempera-
ture class, 
max. 
surface 
temperature

Degree 
of pro-
tection

Motor type 
(pos. 1 to 4 of 
the Article No.)

Operation Order
code
   

Utilization 
acc. to 
thermal 
class

Standard

Gases and 
vapors (G)

3G 2 rarely or 
briefly

Ex nA IIC
(Non-sparking)

T1 – T3 IP55 1MM1 
1MH1 
1MQ1 1)

1MN1

Line 
(1MH1)

M72 130 (B) IEC/EN 60079-0

Converter M73 155 (F) IEC/EN 60079-15

Dust (D) 3D 22 rarely or 
briefly

Ex tc IIIB
(non-conduc-
tive dust)

T125 °C IP55 1MM1 
1MH1 
1MQ1 
1MN1

Line 
(1MH1)

M35 130 (B) IEC/EN 60079-0

Converter M39 155 (F) IEC/EN 60079-31

1) 1MQ1 motors are only certified for explosion group/explosion 
subgroup IIB.
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■ Benefits

The explosion-proof motors from Siemens offer the user 
numerous advantages:
• The motors are designed to IEC/EN 60079-0 and 

IEC/EN 60079-15 or IEC/EN 60079-31 and EC Directive 
2014/34/EU. As product supplier, Siemens accepts 
responsibility for compliance with the applicable product 
standards for the selected equipment.

• By using this product, the plant operating company satisfies 
Directive 1999/92/EC in accordance with Appendix II B. The 
plant operating company is responsible for correct selection 
and proper use of the equipment.

• Comprehensive series of Ex motors for protection against gas 
and dust.

• Individual versions of motors are possible thanks to the 
numerous catalog order codes.

• Further special versions are possible on request.
• The Operating Instructions (Compact) are available in all the 

official EU languages as well as Russian and Chinese.

■ Application

The explosion-proof motors are used in the following sectors to 
prevent explosion hazards that result in serious injury to persons 
and severe damage to equipment:
• Chemical and petrochemical industry
• Pumping crude oil and natural gas
• Gas works
• Gas supply companies

• Petrol stations
• Coking plants
• Mills (e.g. grain, solids)
• Sewage treatment plants
• Wood processing (e.g. sawdust, tree resin)
• Other industries subject to explosion hazards
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■ Technical specifications

General information

Ex motors in vertical type of construction with shaft extension 
pointing down must have a protective cover (position 14 of 
Article No.: G).

Detailed Operating Instructions (Compact) are supplied as 
standard with explosion-proof motors as hard copies in English 
and German. Translations are also available in all the other 
official EU languages as well as in Russian and Chinese.

For all explosion-proof motors, designs according to UL 
(order code D31) and CSA (order code D40) are not possible.

Motor connection

For 1MM1, 1MH1, 1MQ1 and 1MN1 motors in the explosion-
proof design, the cable entry plate is supplied undrilled as stan-
dard. This enables you to adapt the number and size of the holes 
to the installation conditions. The cable entry can be rotated 
by 180°.

1MH1 motors for line operation in conjunction with order code 
D36 (statement of conformity) and/or D37 (IEC Ex certificate) is 
replaced by the GT 640 terminal box assigned in tables 6/22 ff 
by the terminal box 1XB1621.

The certificates for the motors for hazardous areas are stored 
with the documentation in the Drive Technology Configurator 
(DT Configurator).

Certified motor protection switches/tripping units must always 
be used for motor protection, see Catalog IC 10.

When metal armored cables are routed into the auxiliary terminal 
boxes, the metal shield must only be grounded once: either in 
the auxiliary terminal box or in the control room of the operator.

In the case of SIMOTICS FD motors 1MM1, 1MH1, 1MQ1 and 
1MN1, monitoring of the bearing temperature is only mandatory 
for Zone 22 (order code A72).

Type of protection Ex nA for use in Zone 2
• Design for Zone 2 for line operation

(order code M72)
• Version for Zone 2 for converter operation

(order code M73)

1MM1, 1MH1, 1MQ1 1) and 1MN1 motors are modified for this 
purpose in the "Non-sparking" design and are suitable for use in 
hazardous areas of Zone 2 for temperature classes T1 to T3. 
The maximum surface temperature that can occur during 
operation is below the limit temperature of the respective 
temperature class. The ventilation system complies with 
IEC/EN 60079-0/-15/-31. The motors are equipped with an 
external grounding terminal. The terminal box is designed for 
Ex e type of protection. 

Ambient temperature -0 to +60 °C, whereby derating applies 
from 40 °C upwards. Other temperatures are available on 
request.

The rating plate or the additional rating plate contains the text:

 II 3G Ex nA IIC T3

Type of protection Ex tc for use in Zone 22

Ex tc in accordance with IEC/EN 60079-31 for Zone 22 with non-
conductive dust (IP55)
• Version for Zone 22 for line operation

(order code M35) 
• Version for Zone 22 for converter operation 

(order code M39)

1MM1, 1MH1, 1MQ1 and 1MN1 motors are modified for this pur-
pose for use in zones subject to dust and explosion hazards. The 
surface temperature is 125 °C for rated operation.

The motors are equipped with an external grounding terminal.

Certification:
• Zone 22: EC Declaration of Conformity, conformity declaration 

IECEx Certificate of Conformity

Identification on the rating plate (additional rating plate for 
SIMOTICS FD motors): 
• Zone 22:   II 3D Ex tc IIIB T125 °C

Ambient temperature -0 to +60 °C, whereby derating applies 
from 40 °C upwards. Other temperatures are available on re-
quest.

This version can be ordered with the note "Operation in Zone 2 
or Zone 22".

1) 1MQ1 motors are only certified for explosion group/explosion 
subgroup IIB.
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■ Technical specifications (continued)

Converter (1MM1, 1MH1, 1MQ1, 1MN1) or 
line operation (1LH1)

With converter operation, the torque reduction factors must be 
configured according to the table in the section "Derating". The 
torque reduction factors for constant torque drives will be config-
ured, on request, on specification of the speed control range 
and the required torque.

For converter operation, Ex motors must always be monitored 
using PTC thermistors. Certified tripping units are required for 
this purpose, see Catalog IC 10.

Explosion-proof motors 1MM1, 1MH1, 1MQ1 and 1MN1

The motors of the 1MM1, 1MH1, 1MQ1 and 1MN1 series are 
available in Ex nA (Zone 2) or Ex tc (Zone 22) types of protection. 
The motors have PTC thermistors for alarm and tripping in accor-
dance with thermal class 155 (F), 
Ambient temperatures are possible in the range from -20 up to 
+60 °C, whereby above +40 °C, additional power derating 
applies. An inquiry is required for different ambient tempera-
tures. 
External metal fans are used as standard with 1MM1 motors. 
The following motors are equipped as standard with a unidirec-
tional external metal fan:
• 1MM1...-3BB..-1...
• 1MM1...-4A...-....
• 1MM1...-4B...-....

When ordering these motors, order code K37 must be specified 
for clockwise rotation or order code K38 for counterclockwise 
rotation. 
An EC Declaration of Conformity is enclosed with every motor. 
In the case of motors for converter operation, the following 
information must be supplied in the order or inquiry in plain text:
• For a constant torque drive (order code B61: T = const.) 

or drives for fans, pumps and compressors 
(order code B60: T ~ n2)

• Load torque
• Speed control range
• Utilized thermal class that the motor should or must comply 

with

Note:

Motors of the 1L.1 series (non-Ex motors) are utilized in accor-
dance with thermal class 180 (H)/155 (F). Derating of motors of 
the 1M.1 series (Ex motors) results in a corresponding reduction 
in thermal utilization.

These specifications regarding operation are labelled on an 
additional rating plate on the motor (see also section "Additional 
rating plate" under "Rating plate labeling" on page 10/7). 

Type of protection Ex nA for use in Zone 2

The motors are modified for operation in Zone 2 and designed 
for compliance with temperature class T3 (maximum surface 
temperature of 200 °C inside the motor). 
• Design for Zone 2 for line operation – order code M72:

Standard utilization in accordance with thermal class 130 (B). 
Utilization in accordance with thermal class 155 (F) with 
service factor (order code C14) possible on request.

• Version for Zone 2 for converter operation – order code M73: 

Depending on the power derating, the standard utilization lies
between thermal Class 130 (B) and 155 (F). In constant torque 
drives (order code B61: T = const.) the thermal utilization 
depends on the value of the load torque and the speed control 
range ( 130 (B) and/or 155 (F)). The maximum possible 
constant torque is dependent on the speed control range and 
the cooling method of the motor  thermal torque limit 
characteristic.
IEC/EN 60079-15 specifies that the motor and converter must 
be tested as a unit. As an alternative, however, it is also admis-
sible for the thermal response to be determined by a calcula-
tion. The thermal response of the motors for operation on 
Siemens converters is known, so a system test is not generally 
required for drives for fans, pumps and compressors. Please 
inquire as to whether a system test is necessary or not in the 
case of a constant torque drive  constant torque drives on 
request only.

The following identification is included on an additional rating 
plate on the motor:

II 3G Ex nA IIC T3 Gc, IEC/EN 60079

Type of protection Ex tc for use in Zone 22 for non-conductive 
dust

The motors are modified for operation in Zone 22 and designed 
such that an external motor surface temperature of 125 °C is not 
exceeded. 
For the 1MM1, 1MH1, 1MQ1 1) and 1MN1 motor series, 
monitoring of the bearing temperature is required for operation 
in Zone 22. These motors are therefore equipped with bearing 
temperature sensors as standard.
• Version for Zone 22 for line operation – order code M35:

Standard utilization in accordance with thermal class 130 (B). 
Utilization in accordance with thermal class 155 (F) with 
service factor (order code C14) possible on request.

• Version for Zone 22 for converter operation – order code M39:
Depending on the power derating, the standard utilization lies
between thermal Class 130 (B) and 155 (F). In constant torque 
drives (order code B61: T = const.) the thermal utilization 
depends on the value of the load torque and the speed control 
range ( 130 (B) and/or 155 (F)). The maximum possible 
constant torque is dependent on the speed control range and 
the cooling method of the motor  thermal torque limit 
characteristic. When configuring these motors, therefore, it is 
important to note that the maximum admissible torque, as a 
function of speed, is not exceeded. Please inquire as to 
whether a system test is necessary or not in the case of a 
constant torque drive  constant torque drives on request 
only.

The following identification is included on an additional rating 
plate on the motor:

II 3D Ex tc IIIB T125 °C Dc, IEC/EN 60079

Operation on non-Siemens converter

It is normally necessary to inquire regarding operation of the 
motors on a non-Siemens converter, regardless of the type of 
protection and torque characteristic of the driven machine. 
A test must be performed to ensure that the temperature limits 
are complied with. This should take place at the customer's 
premises (not possible in the factory).

1) 1MQ1 motors are only certified for explosion group/explosion 
subgroup IIB.
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■ Technical specifications (continued)

Derating

In comparison to non-Ex motors, the rated power of Ex motors is 
reduced. Derating is performed in accordance with defined 
factors. The reference power here is the rated power of the 
non-Ex motor. 

O.R. On request

Rating plate labeling

Rating plate 

In contrast to the non-Ex motor, the rating plate specifies that the 
voltage tolerance is compliant with IEC/EN 60034-1, Zone A.

Valid for: 
Order code M72: Zone 2 for line motors 
Order code M73: Zone 2 for converter motors 
Order code M35: Zone 22 for line motors 
Order code M39: Zone 22 for converter motors

If, in addition to order codes M72, M73, M35 or M39, order code 
D36 (conformity statement) and/or D37 (IEC Ex certificate) is 
also specified in the order, the corresponding certificate 
numbers will be stamped on the rating plate.

Additional rating plate 

The Ex motors have an additional rating plate containing addi-
tional information as required by standard EN 60079-0 with re-
gard to 
converter operation.

• Speed or frequency control range, e.g. 150 … 1500 rpm

• Torque characteristics and max. torque, e.g. 
T n2, Tmax = 2037 Nm

• Converter type, e.g. SINAMICS

• Min. pulse frequency, e.g. 1250 Hz

Valid for: 
Order code M73: Zone 2 for converter motors 
Order code M39: Zone 22 for converter motors 
Order code B60: T ~ n2

If, in addition to order codes M72, M73, M35 or M39, order code 
D36 (conformity statement) and/or D37 (IEC Ex certificate) is 
also specified in the order, the corresponding certificate 
numbers will be stamped on the rating plate.

Derating factors for motors of the 1M.1 series

Motor type Zone (order code)

Zone 2 (M72) Zone 2 (M73) Zone 22 (M35) Zone 22 (M39)

Torque (order code)

T ~ n2 (B60) T ~ n2 (B60) T = const. (B61) T ~ n2 (B60) T ~ n2 (B60) T = const. (B61)

1MM1 – 0.9 O.R. – 0.8 O.R.

1MQ1 – 0.9 O.R. – 0.8 O.R.

1MH1 1 0.9 O.R. 1 0.9 O.R.

1MN1 – 0.9 O.R. – 1 O.R.
DE

W
04

00

400V/50HzLine supply:

Made in Germany D-90441 Nürnberg

Mot. design:

IEC/EN 60034-1nmax: 2500 1/min
Eff.f [Hz]n [1/min]cosφP [kW]I [A]U [V]

50.30
*)

15000.87320580380 ∆
*)

96.2%

Util.:155(F)180(H)Th.Cl.:Ta: -20…+40°C1.8 t IM B3IP 55m:
9900006060001 / 2014NoN-SIMOTICS FD1MM1 222-3AB71-2AA0-ZMot.3~

ONLY FOR SINAMICS WITH OPT. PULSE PATTERNS (p1802=19)

*) VARIATIONS ACC. TO IEC/EN 60034-1, ZONE A

G
_D

08
1_

X
X

_0
04

71
a
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■ Technical specifications (continued)

Ex plate

Zone 2:

Note: 
The letter(s) between "Ex nA" and "II T3 Gc" vary according to the 
additional components of the motor (e.g. temperature sensor, 
anti-condensation heating, etc.).

Valid for: 
Order code M72: Zone 2 for line motors 
Order code M73: Zone 2 for converter motors 

Zone 22:

Valid for: 
Order code M35: Zone 22 for line motors 
Order code M39: Zone 22 for converter motors

VIK version 

The recommendations of the VIK (Verband der Industriellen 
Energie und Kraftwirtschaft e. V.) describe the requirements for 
three-phase induction motors as often required by the chemical 
industry:

VIK standard version: 
1L.1 + order code K30 – "VIK" marking on the rating plate 
Rating plate

VIK Ex n version: 
1M.1 + order code K30 – "VIK" marking on rating plate; 
"Ex nA IIC T3 Gc" on an additional rating plate in accordance 
with Directive 2014/34/EU

Both motor versions include the technology for Zone 2 in 
"Non-sparking" type of protection. In accordance with the 
technical requirements of VIK, motors can be supplied in frame 
sizes 315, 355, 400 and 450.

Coolant temperature

Coolant temperature -40 to +40 °C for explosion-proof motor

For all 1MM1, 1MH1, 1MQ1 1) and 1MN1 motors in explosion 
protection types Ex nA or Ex tc (Zone 2/22), the operating 
ambient temperature range can be optionally extended to -40°C. 
Extensive technical measures are necessary in this case.

Special mounting technology

"Special mounting technology" comprises technology that is 
compatible with explosion-proof motors. 

Explosion-proof motors can be implemented in a broader range 
of applications when explosion-proof rotary pulse encoders or 
explosion-proof separately driven fans are mounted. 

The use of a separately driven fan is recommended to increase 
motor utilization at low speeds and to limit noise generation at 
speeds significantly higher than the synchronous speed. 

1MQ1 and 1MN1 motors are optionally available with a declara-
tion of conformity according to 2014/34/EU issued by an 
independent testing body for Zone 2 motors (Ex nA) (order 
code D36) 2). For 1MQ1 motors, the paint color of the separately 
driven fan is always black. An IEC Ex certificate (order 
code D37) is not available for 1MQ1 and 1MN1 motors.

Explosion-proof rotary pulse encoder

The rotary pulse encoder can only be mounted on a standard 
non-drive end (NDE), i.e. a second shaft extension or protective 
cover cannot be supplied. In the case of a vertical mounting 
position for motors of the 1MM1 series, therefore, a suitable 
cover must be implemented by the customer to prevent small 
parts from falling into the fan cover (see also standard 
IEC/EN 60079-0).

The type of protection of the rotary pulse encoder must be 
observed. The relevant data are stamped on the rating plate of 
the rotary pulse encoder.

When an explosion-proof rotary pulse encoder is mounted, the 
length of the motor increases by dimension l. For an explanation 
of the additional dimensions and weights, see "Dimensions and 
weights of explosion-proof rotary pulse encoders" on the website 
of the encoder manufacturer.

HOG 10 and HOG 11 rotary pulse encoders

The HOG 10 and HOG 11 rotary pulse encoders have an 
extremely rugged design and are therefore ideally suited to 
difficult operating conditions.

The following order codes are available for explosion-proof 
rotary pulse encoders (ATEX):
• H73: HOG 10 D 1024 I
• H83: HOG 10 DN 2048
• H88: HOG 11 DN 1024 I (16 mm) special corrosion protection

Encoder mounting for use below -20 °C and above +40 °C is 
available on request.

Please consult the manufacturer's website for further information 
and technical data of the encoders.

Manufacturers of rotary pulse encoders

Types: HOG 10, HOG 11:
Baumer Hübner GmbH 
Max-Dohrn-Str. 2+4 
10589 Berlin, Germany 
Tel. +49 30 6 90 03-0 
Fax +49 30 6 90 03-1 04

www.baumerhuebner.com 
E-mail: info@baumerhuebner.com 

G_D081_XX_00470

Ex nAe ll T3 Gc
IEC / EN 60079
D21377367010001

I I 3G

Z
99

55

Ex tc IIIB T125°C Dc
IEC / EN 60079

DD1406366010001 Z
99

55

G_D081_XX_00469

I I 3D

1) 1MQ1 motors are only certified for explosion group/explosion 
subgroup IIB.

2) For 1MQ1 motors, frame size 315, an axially mounted separately driven 
fan (16th position of the Article No. = 1) is not available.
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Article No. supplements and special versions
Voltages

11

■ Selection and ordering data

 Standard version
✓  With additional price
• This order code only determines the price of the version –

Additional plain text is required.
– Not possible

Special 
versions

Voltage code
12th position of 
the Article No.

System 
description 
6th position 
of the 
Article No.

Additional 
identifica-
tion code 
with order 
code and 
plain text if 
required

Catalog section

4 5 6 7 8 9

Air-cooled, enclosed 
version

Water-cooled 
version

Air-cooled, open version

with self-
ventilation

1.M1

with forced 
ventilation

1.Q1

with water-
jacket

cooling 
1.H1

with heat 
exchanger

1.N1

with self-
ventilation

1LL1

with forced 
ventilation

1LP1

Frame size

1..1...-....■ -.... 1..1.■.-.....-.... Order code 31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

Voltages for 50 Hz power networks 

400 V 1 Line operation 0 – – – – – – – – –     – – – – – – – – – – – –

Converter 
operation with 
advanced 
insulation 
system

1, 2, 
3, 4

–                        

500 V 2 Converter 
operation with 
advanced 
insulation 
system

2, 4 –                        

Converter 
operation with 
premium insu-
lation system

1, 3 –                        

690 V 
without output 
filter

3 Converter 
operation with 
premium insu-
lation system

1, 2, 
3, 4

–                        

690 V 4 Line operation 0 – – – – – – – – –     – – – – – – – – – – – –

Voltages for 60 Hz power networks

460 V; 
60-Hz power

5 Line operation 0 – – – – – – – – –     – – – – – – – – – – – –

Converter 
operation with 
advanced 
insulation 
system

1, 2, 
3, 4

–                        

575 V; 
60-Hz-power

6 Converter 
operation with 
premium insu-
lation system

1, 2, 
3, 4

–                        

Non-standard power networks and/or rated motor speeds

9 Line operation 
1)

0 M1Y • and 
customer 
specifica-
tions

✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Converter 
operation with 
advanced 
insulation 
system 1)

1, 2, 
3, 4

M1Y • and 
customer 
specifica-
tions

✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Converter 
operation with 
premium insu-
lation system 1)

1, 2, 
3, 4

M1Y • and 
customer 
specifica-
tions

✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

1) Specification of line voltage and frequency necessary. In converter opera-
tion, the rated motor voltage is determined by the specified line voltage 
and the system description. If the required rated motor voltage is to deviate 
from this, this must be specified explicitly. 
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Article No. supplements and special versions
Rated speeds

11

■ Selection and ordering data

Special 
versions

Speed 
description 
13th 
position of 
the 
Article No.

System 
description 
6th 
position of 
the 
Article No.

Voltage 
code
12th 
position of 
the 
Article No.

Additional 
identifica-
tion code 
with order 
code and 
plain text if 
required

Catalog section

4 5 6 7 8 9

Air-cooled, enclosed 
version

Water-cooled 
version

Air-cooled, open version

with self-
ventilation

1.M1

with forced 
ventilation

1.Q1

with water-
jacket

cooling 
1.H1

with heat 
exchanger

1.N1

with self-
ventilation

1LL1

with forced 
ventilation

1LP1

Frame size

1..1...-.....-■ ... 1..1.■ .-.....-.... 1..1...-....■-....
Order 
code 31

5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

50 Hz systems

3000 rpm 1 Line 
operation

0 400 V, 50 Hz 1 – – – – – – – – – – – – – – – – – – – – – – – – –

690 V, 50 Hz 4

Converter 
operation

1
2
3
4

400 V, 50 Hz 1 –   – –   – –   – –   – –   – –   – –

500 V, 50 Hz 2

690 V, 50 Hz 3

460 V, 60 Hz 5 – ✓  – – ✓  – – ✓  – – ✓  – – ✓  – – ✓  – –

575 V, 60 Hz 6

1500 rpm 2 Line 
operation

0 400 V, 50 Hz 1 – – – – – – – – –     – – – – – – – – – – – –

690 V, 50 Hz 4

Converter 
operation

1
2
3
4

400 V, 50 Hz 1 –                        

500 V, 50 Hz 2

690 V, 50 Hz 3

460 V, 60 Hz 5 – ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

575 V, 60 Hz 6

1000 rpm 3 Line 
operation

0 400 V, 50 Hz 1 – – – – – – – – –     – – – – – – – – – – – –

690 V, 50 Hz 4

Converter 
operation

1
2
3
4

400 V, 50 Hz 1 –                        

500 V, 50 Hz 2

690 V, 50 Hz 3

460 V, 60 Hz 5 – ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

575 V, 60 Hz 6

750 rpm 4 Line 
operation

0 400 V, 50 Hz 1 – – – – – – – – –     – – – – – – – – – – – –

690 V, 50 Hz 4

Converter 
operation

1
2
3
4

400 V, 50 Hz 1 –                        

500 V, 50 Hz 2

690 V, 50 Hz 3

460 V, 60 Hz 5 – ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

575 V, 60 Hz 6

For legends and footnotes, see page 11/4.
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Article No. supplements and special versions
Rated speeds

11

 Standard version
✓ With additional price
• This order code only determines the price of the version –

Additional plain text is required.
– Not possible
O.R. On request

60 Hz systems

3600 rpm 5 Line 
operation

0 460 V, 60 Hz 5 – – – – – – – – – – – – – – – – – – – – – – – – –

Converter 
operation

1
2
3
4

400 V, 50 Hz 1 – ✓ – – – ✓ – – – ✓ – – – ✓ – – – ✓ – – – ✓ – – –

500 V, 50 Hz 2

690 V, 50 Hz 3

460 V, 60 Hz 5 –  – – –  – – –  – – –  – – –  – – –  – – –

575 V, 60 Hz 6

1800 rpm 6 Line 
operation

0 460 V, 60 Hz 5 – – – – – – – – –     – – – – – – – – – – – –

Converter 
operation

1
2
3
4

400 V, 50 Hz 1 – ✓ ✓ O.R.O.R. ✓ ✓ O.R.O.R. ✓ ✓ O.R.O.R. ✓ ✓ O.R.O.R. ✓ ✓ O.R.O.R. ✓ ✓ O.R.O.R.

500 V, 50 Hz 2

690 V, 50 Hz 3

460 V, 60 Hz 5 –                        

575 V, 60 Hz 6

1200 rpm 7 Line 
operation

0 460 V, 60 Hz 5 – – – – – – – – –     – – – – – – – – – – – –

Converter 
operation

1
2
3
4

400 V, 50 Hz 1 – ✓ ✓ O.R.O.R. ✓ ✓ O.R.O.R. ✓ ✓ O.R.O.R. ✓ ✓ O.R.O.R. ✓ ✓ O.R.O.R. ✓ ✓ O.R.O.R.

500 V, 50 Hz 2

690 V, 50 Hz 3

460 V, 60 Hz 5 –                        

575 V, 60 Hz 6

900 rpm 8 Line 
operation

0 460 V, 60 Hz 5 – – – – – – – – –     – – – – – – – – – – – –

Converter 
operation

1
2
3
4

400 V, 50 Hz 1 – ✓ ✓ ✓ O.R. ✓ ✓ ✓ O.R. ✓ ✓ ✓ O.R. ✓ ✓ ✓ O.R. ✓ ✓ ✓ O.R. ✓ ✓ ✓ O.R.

500 V, 50 Hz 2

690 V, 50 Hz 3

460 V, 60 Hz 5 –                        

575 V, 60 Hz 6

Non-standard speed

9 Line 
operation
Converter 
operation

0

1
2
3
4

400 V, 50 Hz 1 N1Y • 
and cus-
tomer 
specifi-
cations

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

500 V, 50 Hz 2

690 V, 50 Hz 3

690 V, 50 Hz 4

460 V, 60 Hz 5

575 V, 60 Hz 6

480 V 8

Special 
versions

Speed 
description 
13th 
position of 
the 
Article No.

System 
description 
6th 
position of 
the 
Article No.

Voltage 
code
12th 
position of 
the 
Article No.

Additional 
identifica-
tion code 
with order 
code and 
plain text if 
required

Catalog section

4 5 6 7 8 9

Air-cooled, enclosed 
version

Water-cooled 
version

Air-cooled, open version

with self-
ventilation

1.M1

with forced 
ventilation

1.Q1

with water-
jacket

cooling 
1.H1

with heat 
exchanger

1.N1

with self-
ventilation

1LL1

with forced 
ventilation

1LP1

Frame size

1..1...-.....-■ ... 1..1.■ .-.....-.... 1..1...-....■-....
Order 
code 31

5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0
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Article No. supplements and special versions
Types of construction

11

■ Selection and ordering data

 Standard version
✓ With additional price
– Not possible
O.R. On request

Types of construction Type of 
construction
code 14th 
position 
of the 
Article No.

Catalog section

4 5 6 7 8 9

Air-cooled, enclosed 
version

Water-cooled version Air-cooled, open version

with self-
ventilation 

with forced 
ventilation

with water-
jacket cooling

with heat 
exchanger

with self-
ventilation

with forced 
ventilation

1.M1 1.Q1 1.H1 1.N1 1LL1 1LP1

Frame size

1..1...-.....-.■.. 31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

Without flange

IM B3 A                         

IM V5 C O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R.

IM V6 D O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R.

With flange

IM V15 E O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R.

IM B5 
with 
support foot

F O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. – – – – O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R.

IM V1 
with 
protective 
cover

G ✓  ✓  ✓  ✓  ✓ ✓ ✓ ✓ – – – – ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

IM V1 
without 
protective 
cover

J ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ – – – – – – – –

IM B35 K ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
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Article No. supplements and special versions
Terminal box position

11

■ Selection and ordering data

 Standard version
 Without additional price
✓ With additional price
– Not possible
O. R. On request

Terminal box position Terminal box
position 
code 15th 
position 
of the 
Article No.

Catalog section

4 5 6 7 8 9

Air-cooled, enclosed 
version

Water-cooled version Air-cooled, open version

with self-
ventilation 

with forced 
ventilation

with water-
jacket cooling

with heat 
exchanger

with self-
ventilation

with forced 
ventilation

1.M1 1.Q1 1.H1 1.N1 1LL1 1LP1

Frame size

1..1...-.....-..■. 31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

Terminal box position

Standard version 
(terminal box on DE top)

A             – – – –         

Version with one terminal box

Terminal box on 
DE right-hand

B                 – – – – – – – –

Terminal box on 
DE left-hand

C                 – – – – – – – –

Terminal box on 
NDE top1)

D ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ – – – – ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Terminal box on 
NDE right-hand1)

E ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ – – – – – – – –

Terminal box on 
NDE left-hand1)

F ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ – – – – – – – –

Version with two terminal boxes

Terminal boxes both top 
(NDE and DE)

K O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. – – – – O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R.

Terminal boxes both 
left-hand (NDE and DE)

L O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. – – – – – – – –

Terminal boxes both 
right-hand (NDE and DE)

M O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. – – – – – – – –

Terminal boxes both on DE 
(right-hand and left-hand)

N – – – – – – – – O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. – – – – – – – –

Terminal boxes both on NDE 
(right-hand and left-hand)

P – – – – – – – – O.R. O.R. O.R. O.R. O.R. O.R. O.R. O.R. – – – – – – – –

1) Possible terminal box positions dependent on separately driven fan 
position.
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■ Selection and ordering data

 Standard version
 Without additional price
✓ With additional price
– Not possible

Separately driven fan 
position/Heat exchanger 
position

Separately 
driven fan/heat 
exchanger
position code 
16th position 
of the 
Article No.

Catalog section

4 5 6 7 8 9

Air-cooled, enclosed 
version

Water-cooled version Air-cooled, open version

with self-
ventilation 

with forced 
ventilation

with water-
jacket cooling

with heat 
exchanger

with self-
ventilation

with forced 
ventilation

1.M1 1.Q1 1.H1 1.N1 1LL1 1LP1

Frame size

1..1...-.....-...■ 31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

Separately driven fan position/heat exchanger position

No separately driven fan, 
no heat exchanger

0     – – – –     – – – –     – – – –

Separately driven fan for air-cooled motors

Separately driven fan unit 
NDE, axial1)

1 – – – – ✓2) ✓ ✓ ✓ – – – – – – – – – – – – ✓ ✓ ✓ ✓

Separately driven fan unit 
NDE, top

2 – – – –     – – – – – – – – – – – –     

Separately driven fan unit 
NDE, right-hand

3 – – – –     – – – – – – – – – – – –     

Separately driven fan unit 
NDE, left-hand

4 – – – –     – – – – – – – – – – – –     

Heat exchanger for modular motors

Heat exchanger, top 5 – – – – – – – – – – – –     – – – – – – – –

1) Not available for increased power motors 
(5th position of the Article No.: 3, 5).

2) Not available for explosion-proof motors 
(2nd position of the Article No.: M).
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■ Selection and ordering data

Mechanical speed limit for non-standard type of construction, bearings or flange sizes

The mechanical speed limit for type of construction IM B3 is entered in the selection and ordering data tables in accordance with the 
cooling method. The mechanical speed limit may change if the type of construction, bearings, flange size or mounted brake are 
different. The relevant lowest mechanical speed limit from the following tables shall apply.

O. R. On request

Mechanical speed limit for non-standard type of construction, bearings or flange sizes

Motor type

Type of 
construc-
tion

Order 
code

1..1...-3AB..-.... 1..1...-3AC..-.... 1..1...-3BB..-.... 1..1...-3BC..-.... 1..1...-4AB..-.... 1..1...-4AC..-.... 1..1...-4BB..-.... 1..1...-4BC..-....

rpm rpm rpm rpm rpm rpm rpm rpm

IM B3 K20 2600 2600 2400 2400 2000 2000 1900 1700

IM B35  3600 2600 3300 2500 2200 2000 2000 1700

M61 3600 2600 3000 2400    

IM B5  O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R.

IM V1  2500 2500 2000 2000 2000 2000 1800 1700

M61 1500 1500 1000 1000    

IM V15, 
IM V5, 
IM V6

 O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R.

Mechanical speed limit for brake mounting

Order code Motor type

1L ■
H
N
P
Q

....-3A...-....-Z 1L ■
H
N
P
Q

....-3B...-....-Z 1L ■
H
N
P
Q

....-4A...-....-Z 1L ■
H
N
P
Q

....-4B...-....-Z

rpm rpm rpm rpm

H47 2200 
(Stromag NFA 160)

1900 
(Stromag NFA 250)

1600 
(Stromag NFA 400)



J48 (230 V AC) 3200 
(Pintsch-Bubenzer SFB 160)

  

J49 (230 V AC) 3200 
(Pintsch-Bubenzer SFB 160 SH)

  

J56 (230 V AC) 3200 
(Pintsch-Bubenzer SFB 160 H)

3200 
(Pintsch-Bubenzer SFB 160 H)

 

J57 (230 V AC)  2800 
(Pintsch-Bubenzer SFB 250 SH)

 

J58 (230 V AC)  2800 
(Pintsch-Bubenzer SFB 250 H)

 

J59 (400 V AC)   2800 
(Pintsch-Bubenzer SFB 250 H)



J66 (400 V AC)   2500 
(Pintsch-Bubenzer SFB 400 SH)



J67 (400 V AC)   2500 
(Pintsch-Bubenzer SFB 400 H)

2500 
(Pintsch-Bubenzer SFB 400 H)

J68 (400 V AC)    2200 
(Pintsch-Bubenzer SFB 630 SH)

J69 (400 V AC)    2200 
(Pintsch-Bubenzer SFB 630 H)
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■ Selection and ordering data

Special versions Additional 
identification 
code -Z with 
order code and 
plain text if 
required

Catalog section

4 5 6 7 8 9

Air-cooled, enclosed 
version

Water-cooled version Air-cooled, open version

with self-
ventilation 

with forced 
ventilation

with water-
jacket cooling

with heat 
exchanger

with self-
ventilation

with forced 
ventilation

1LM1 1LQ1 1LH1 1LN1 1LL1 1LP1

Frame size

1L.1...-.....-....-Z Order code 31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

Preferred motors

Standardline 35) B20 ✓ ✓  ✓  ✓  – – – – – – – – – – – – – – – – – – – –

Motor protection – winding monitoring

6 PTC thermistors for alarm and 
tripping without lightning arresters 6)

A12 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

2 temperature sensors KTY 84-130                        

6 temperature sensors KTY 84-130 A27 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

2 Pt1000 resistance thermometers 
(4 terminals) 48)

A36 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

6 Pt1000 resistance thermometers 
(12 terminals) 48)

A37 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

6 Pt100 resistance thermometers 6) A61 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

6 Pt100 resistance thermometers, 
3-wire circuit from auxiliary terminal 
box  (option M50 or M88) 6)

A64 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Motor protection – bearing monitoring

2 Pt100 screw-in resistance 
thermometers in basic circuit for 
rolling-contact bearings

A72 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

2 Pt100 screw-in resistance 
thermometers in basic circuit for 
rolling-contact bearings, 3-wire circuit 
from auxiliary terminal box

A78 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

2 Pt100 double screw-in resistance 
thermometers in 3-wire circuit for 
rolling-contact bearings

A80 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Motor protection – other monitoring functions

Leakage water detection 29) H08 – – – – – – – – ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

MCM Box with CMS2000 plus 
evaluation unit for temperature 30)

M49 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Motor connection – terminal box

Subsequently rotatable main 
connection box 9) 57)

J12         ✓  ✓  ✓  ✓             

Two-part plate on connection box 1) 10) K06 – – – – – – – – ✓  ✓  ✓  ✓  – – – – – – – – – – – –

Larger connection box 1XB1631 
1) 9) 31)

L00 – – – – – – – – ✓  ✓  ✓  ✓  – – – – – – – – – – – –

Undrilled entry plate L01 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Larger connection box 1XB1621 1) 9) M58 – – – – – – – – ✓  ✓  ✓  ✓  – – – – – – – – – – – –

Cable entry with MCT frame 1) 41) M59 – – – – – – – – O. R. O. R. O. R. O. R. – – – – – – – – – – – –

Connection box 1XB7731 29) M70 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Connection box 1XB7740 9) 29) 31) M71 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Connection box 1XB7750 9) 26) 29) M78 – – ✓  ✓  – – ✓  ✓  – – ✓  ✓  – – ✓  ✓  – – ✓  ✓  – – ✓  ✓  

PE connection without cable lug Q00 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

For legends and footnotes, see page 11/32.
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Motor connection – terminal box – cable entry

Cable entry from right-hand 9) L51             – – – –        

Cable entry from left-hand 9) L52             – – – –        

Cable entry from DE 9) L61                        

Cable entry from NDE 9) L62                        

Cable entry from the bottom 9) L63                        

Cable entry from the top 9) N83                        

Motor connection – auxiliary terminal box

DIN 89280 cable gland, maximum 
configuration 8)

K57 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

6 cables protruding, 1.5 m long 1) L48 – – – – – – – – O. R. O. R. O. R. O. R. – – – – – – – – – – – –

6 cables protruding, 3 m long 1) L49 – – – – – – – – O. R. O. R. O. R. O. R. – – – – – – – – – – – –

Auxiliary connection box 1XB3020 L97 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Auxiliary connection box 1XB9016 
(cast-iron) 30)

M50 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Auxiliary connection box 1XB9015 
(stainless steel) 30)

M51 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Auxiliary connection box 1XB9014 
(aluminum) 30)

M88 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Anti-condensation heating

Anti-condensation heating for 230 V K45 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Anti-condensation heating for 115 V K46 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Anti-condensation heating for 400 V L08 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Anti-condensation heating for 500 V 2) L09 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Winding modification

Design with 2 galvanically separated 
windings for operation with converter 2)

C21 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Ventilation

Filter for self ventilation 19) G13 ✓  ✓  ✓  ✓  – – – – – – – – – – – – ✓  ✓  ✓  ✓  – – – –

Filter for forced ventilation 16) 32) G12 – – – – ✓  ✓  ✓  ✓  – – – – – – – – – – – – ✓  ✓  ✓  ✓  

Metal external fan K35 ✓  ✓    – – – – – – – – – – – – ✓  ✓    – – – –

Separately driven fan with 
non-standard voltage and/or 
frequency  3) 16)

Y81 • and 
customer 
specifica-
tions

– – – – O. R. O. R. O. R. O. R. – – – – O. R. O. R. O. R. O. R. – – – – O. R. O. R. O. R. O. R.

Bearings and lubrication

Measuring nipple for SPM shock pulse 
measurement for bearing inspection 15)

G50 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Shock pulse measurement, fixed 
sensor and distributor box

H05 O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R.

Shock pulse measurement, complete 
alarm box 30)

H07 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Prepared for vibration sensor SIPLUS 
CMS2000 VIB-SENSOR S01 15)

H69 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Special versions Additional 
identification 
code -Z with 
order code and 
plain text if 
required

Catalog section

4 5 6 7 8 9

Air-cooled, enclosed 
version

Water-cooled version Air-cooled, open version

with self-
ventilation 

with forced 
ventilation

with water-
jacket cooling

with heat 
exchanger

with self-
ventilation

with forced 
ventilation

1LM1 1LQ1 1LH1 1LN1 1LL1 1LP1

Frame size

1L.1...-.....-....-Z Order code 31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

For legends and footnotes, see page 11/32.
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Bearings and lubrication (continued)

Bearing design for increased 
cantilever forces 18) 20)

K20 ✓  ✓  ✓  O. R. ✓  ✓  ✓  O. R. ✓  ✓  ✓  O. R. ✓  ✓  ✓  O. R. ✓  ✓  ✓  O. R. ✓  ✓  ✓  O. R.

Spent grease removal K41 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Automatic re-lubricating device 
EasyMatic 12) 30)

N30 O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R.

Automatic re-lubricating device 
STAR CONTROL TIME M120 12) 30)

N31 O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R.

Automatic re-lubricating device 
STAR CONTROL IMPULSE L250 12) 30)

N32 O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R.

Balance and vibration quantity

Vibration quantity level B 5) 21) 22) K02 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Full-key balancing L68 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Shaft

Second standard shaft extension 
14) 39) 40)

K16 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Shaft extension with standard 
dimensions, without feather keyway 

K42 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Non-standard cylindrical shaft 
extension

Y55 • and 
customer 
specifica-
tions

✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Pressure oil connection for cylindrical 
shaft end instead of feather key 
connection

Y85 • and 
customer 
specifica-
tions

O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R.

Direction of rotation

Anti-clockwise direction, unidirectional 
fan 42)

K98 – ✓  ✓  ✓  – – – – – – – – – – – – – ✓  ✓  ✓  – – – –

Both directions of rotation 53) K99   O. R. O. R.               O. R. O. R.    

Degrees of protection

IP65 degree of protection 20) K50 O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. – – – – – – – –

IP56 degree of protection 
(non-heavy-sea) 20)

K52 ✓  ✓  ✓  ✓  O. R. O. R. O. R. O. R. ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Pipe connection

Pipe connection without socket on 
NDE from right-hand 27)

K77 – – – – ✓  ✓  ✓  ✓  – – – – – – – – – – – – ✓  ✓  ✓  ✓  

Pipe connection without socket on 
NDE from left-hand 27)

K78 – – – – ✓  ✓  ✓  ✓  – – – – – – – – – – – – ✓  ✓  ✓  ✓  

Pipe connection without socket on 
NDE from top 27)

K79 – – – – ✓  ✓  ✓  ✓  – – – – – – – – – – – – ✓  ✓  ✓  ✓  

Water connection and material

Cooling water pipes in stainless steel 
instead of copper

M85 – – – – – – – – ✓  ✓  ✓  ✓  – – – – – – – – – – – –

Water connection from top K61 – – – – – – – – ✓  ✓  ✓  ✓  – – – – – – – – – – – –

Water connection from right-hand K62 – – – – – – – – ✓  ✓  ✓  ✓  – – – – – – – – – – – –

Water connection from left-hand K63 – – – – – – – – ✓  ✓  ✓  ✓  – – – – – – – – – – – –

Special versions Additional 
identification 
code -Z with 
order code and 
plain text if 
required

Catalog section

4 5 6 7 8 9

Air-cooled, enclosed 
version

Water-cooled version Air-cooled, open version

with self-
ventilation 

with forced 
ventilation

with water-
jacket cooling

with heat 
exchanger

with self-
ventilation

with forced 
ventilation

1LM1 1LQ1 1LH1 1LN1 1LL1 1LP1

Frame size

1L.1...-.....-....-Z Order code 31
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Article No. supplements and special versions
Options

Motors without explosion protection

11

Mechanical options

Motor mounting material for mounting 
on steel foundation 25)

L31 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Mounting a coupling provided 5) L17 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Rust-resistant screws (externally) 28) M27 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Flange version A660 instead of 
standard version 24)

M61 ✓  ✓  – – ✓  ✓  – – ✓  ✓  – – ✓  ✓  – – ✓  ✓  – – ✓  ✓  – –

Colors and paint finish

Standard finish in RAL 7030 stone gray                        

Unpainted (only cast-iron parts primed) K23                        

Special finish in RAL 7030 stone gray K26 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Standard finish in other colors Y53 • and 
standard 
finish 
RAL …

✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Special finish in other colors Y54 • and 
special 
finish in 
RAL ….

✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Rating plate and additional plates

Second rating plate, loose K31 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Additional rating plate with identifica-
tion codes

Y82 • and 
customer 
specifica-
tions

✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Utilization

Temperature class 180 (H), 
used acc. to 155 (F) 45)

                       

Temperature class 180 (H), 
used acc. to 130 (B) 46)

C10 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Coolant temperature and installation altitude

Coolant temperature -50 to +40 °C D02 O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. – – – – – – – – – – – – – – – –

Coolant temperature -40 to +40 °C D03 O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. – – – – – – – – – – – – – – – –

Coolant temperature -30 to +40 °C D04 ✓  ✓  ✓  ✓  O. R. O. R. O. R. O. R. – – – – – – – – – – – – – – – –

Installation altitude up to 2000 m above 
sea level 54)

D07 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Installation altitude up to 3000 m above 
sea level 54)

D09 O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R.

Coolant temperature 45 °C 54) D11         – – – – – – – –        

Coolant temperature 50 °C 54) D12         – – – – – – – –        

Coolant temperature 55 °C 54) D13         – – – – – – – –        

Coolant temperature 60 °C 54) D14 O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. – – – – – – – – O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R.

Cooling water temperature 30 °C 54) D15 – – – – – – – – ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Cooling water temperature 35 °C 54) D16 – – – – – – – – ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Cooling water temperature 40 °C 54) D17 – – – – – – – – ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Special versions Additional 
identification 
code -Z with 
order code and 
plain text if 
required

Catalog section

4 5 6 7 8 9

Air-cooled, enclosed 
version

Water-cooled version Air-cooled, open version

with self-
ventilation 

with forced 
ventilation

with water-
jacket cooling

with heat 
exchanger

with self-
ventilation

with forced 
ventilation

1LM1 1LQ1 1LH1 1LN1 1LL1 1LP1

Frame size

1L.1...-.....-....-Z Order code 31
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Article No. supplements and special versions
Options

Motors without explosion protection

11

Special ambient conditions

Increased air humidity/temperature 
with 30 to 60 g water per m3 of air 16)

C19 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Increased air humidity/temperature 
with 60 to 100 g water per m3 of air   16)

C26 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Outdoor use with high salinity or areas 
with almost continuous condensation 
(corrosivity grade C5-M/ C5-I) 16) 50) 51)

E81 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – ✓  ✓  ✓  ✓  

Outdoor use with moderate salinity 
(corrosivity grade C4) 16) 50)

E82 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – ✓  ✓  ✓  ✓  

Outdoor use with low salinity 
(corrosivity grade C3) 16) 50)

E83 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – ✓  ✓  ✓  ✓  

Use in sulfurous atmosphere 16) 51) M06 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Design in accordance with standards and specifications

Electrical according to NEMA MG1-12 D30 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Design according to UL with 
"Recognition Mark" 43) 47)

D31 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Canadian regulations (CSA) 43) D40 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Import in the Eurasian Customs Union 
(Russia, Republic of Belarus, 
Kazakhstan)

D47 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

VIK version 37) K30 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Special mounting technology – encoders

Mounting of LL861900 222 with 
Advanced Diagnostic System 38)

H16 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Mounting of MHGE200 49) H65 – – – – ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – ✓  ✓  ✓  ✓  

Prepared for mounting of MHGE200 49) H66 – – – – ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – ✓  ✓  ✓  ✓  

Mounting of LL 861 900 220 38) H70 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Mounting of HOG 10 D 1024 I 11) 29) 38) H73 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Mounting of HOG 10 DN 2048 11) 29) 38) H83 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Mounting of HOG 11 DN 2048 11) 29) 38) H84 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Mounting of LL 861 (2048 pulses) 38) H85 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Mounting of HOG 11 DN 1024 I 
(16 mm) with special anti-corrosion 
protection 11) 29) 38)

H88 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Mounting of HOG 10 D 1024 I with 
terminal box/protection against dust 
11) 29) 38)

N05 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Mounting of HOG 10 DN 1024 I with 
terminal box/protection against dust 
(zero signal) 11) 29) 38)

N06 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Mounting of HOG 10 D 1024 l with 
terminal box/protection against 
humidity 11) 29) 38)

N07 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Mounting of HOG 10 DN 1024 I with 
terminal box/protection against 
humidity (zero signal) 11) 29) 38)

N08 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Special versions Additional 
identification 
code -Z with 
order code and 
plain text if 
required

Catalog section

4 5 6 7 8 9

Air-cooled, enclosed 
version

Water-cooled version Air-cooled, open version

with self-
ventilation 

with forced 
ventilation

with water-
jacket cooling

with heat 
exchanger

with self-
ventilation

with forced 
ventilation

1LM1 1LQ1 1LH1 1LN1 1LL1 1LP1

Frame size
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Article No. supplements and special versions
Options

Motors without explosion protection

11

Special mounting technology – prepared for brake mounting

Prepared for mounting of the holding 
brake SFB for shaft height 315 17)

J06 – – – – ✓  – – – ✓  – – – ✓  – – – – – – – ✓  – – –

Prepared for mounting of the holding 
brake SFB for shaft height 355 17)

J07 – – – – – O. R. – – – O. R. – – – O. R. – – – – – – – O. R. – –

Prepared for mounting of the holding 
brake SFB for shaft height 400 17)

J08 – – – – – – O. R. – – – O. R. – – – O. R. – – – – – – – O. R. –

Prepared for mounting of the holding 
brake SFB for shaft height 450 17)

J09 – – – – – – – O. R. – – – O. R. – – – O. R. – – – – – – – O. R.

Documentation

Printed German/English Operating 
Instructions enclosed

B23 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Paintwork coat thickness measurement 
protocoll

B29 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Electrical data sheet B31 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Order-specific dimension drawing B32 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Standard test schedule B34 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Balancing report B35 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Load characteristics B37 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Recommended spare parts B38 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Production schedule: Generated once B43 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Production schedule: Updated every 
two weeks

B44 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Production schedule: Updated monthly B45 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Order-specific test schedule B48 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Starting curve (Torque-speed and 
Current speed curve) 1) 56)

B50 – – – – – – – – ✓  ✓  ✓  ✓  – – – – – – – – – – – –

 Equivalent circuit diagram                                                                           B51 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Thermal torque limit curve 2) B52 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Thermal limit curve B53 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Dynamic foundation load B54 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Documentation languages

Czech D54 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Polish D55 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Russian D56 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Japanese D57 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Danish D62 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Romanian D71 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Italian D72 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Finnish D73 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Dutch D74 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Turkish D75 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

French D77 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Spanish es-ES D78 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Portuguese pt-PT D79 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Bulgarian D80 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Special versions Additional 
identification 
code -Z with 
order code and 
plain text if 
required

Catalog section

4 5 6 7 8 9

Air-cooled, enclosed 
version

Water-cooled version Air-cooled, open version

with self-
ventilation 

with forced 
ventilation

with water-
jacket cooling

with heat 
exchanger

with self-
ventilation

with forced 
ventilation

1LM1 1LQ1 1LH1 1LN1 1LL1 1LP1

Frame size

1L.1...-.....-....-Z Order code 31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

For legends and footnotes, see page 11/32.
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Article No. supplements and special versions
Options

Motors without explosion protection

11

Documentation languages (continued)

Norwegian D81 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Hungarian D82 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Swedish D83 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Chinese D84 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Serbian D91 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Extension of liability

Extension of liability for defects by 
12 months up to a total of 24 months 
from initial shipment

Q80 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Extension of liability for defects by 
18 months up to a total of 30 months 
from initial shipment

Q81 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Extension of liability for defects by 
24 months up to a total of 36 months 
from initial shipment

Q82 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Extension of liability for defects by 
30 months up to a total of 42 months 
from initial shipment

Q83 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Extension of liability for defects by 
36 months up to a total of 48 months 
from initial shipment

Q84 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Extension of liability for defects by 
48 months up to a total of 60 months 
from initial shipment

Q85 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Test certificates

Standard test (routine test) with 
acceptance

F01 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Visual acceptance and report 
handover with acceptance

F03 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Temperature-rise test, without 
acceptance 33)

F04 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Temperature-rise test, with 
acceptance 33)

F05 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Recording of short-circuit characteris-
tic and determination of short-circuit 
losses, without acceptance 33)

F16 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Recording of short-circuit characteris-
tic and determination of short-circuit 
losses, with acceptance 33)

F17 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Recording of load characteristic, 
without acceptance 33)

F18 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Recording of load characteristic, 
with acceptance 33)

F19 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Noise measurement in no-load 
operation, no noise analysis, without 
acceptance

F28 O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R.

Noise measurement in no-load 
operation, no noise analysis, with 
acceptance

F29 O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R.

Recording of current and torque curves 
with torque metering shaft during 
starting, without acceptance 1) 34)

F34 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Special versions Additional 
identification 
code -Z with 
order code and 
plain text if 
required

Catalog section

4 5 6 7 8 9

Air-cooled, enclosed 
version

Water-cooled version Air-cooled, open version

with self-
ventilation 

with forced 
ventilation

with water-
jacket cooling

with heat 
exchanger

with self-
ventilation

with forced 
ventilation

1LM1 1LQ1 1LH1 1LN1 1LL1 1LP1

Frame size

1L.1...-.....-....-Z Order code 31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

For legends and footnotes, see page 11/32.
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Article No. supplements and special versions
Options

Motors without explosion protection

11

Test certificates (continued)

Recording of current and torque 
curves with torque metering shaft 
during starting, with acceptance 1) 34)

F35 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Measurement of locked-rotor torque 
and current, without acceptance 1) 34)

F52 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Measurement of locked-rotor torque 
and current, with acceptance 1) 34)

F53 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Noise measurement in no-load 
operation, with noise analysis, without 
acceptance

F62 O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R.

Noise measurement in no-load 
operation, with noise analysis, with 
acceptance

F63 O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R.

Type test with heat run for horizontal 
motors, without acceptance  22) 33)

F82 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Type test with heat run for horizontal 
motors, with acceptance 22) 33)

F83 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Type test with heat run for vertical 
motors, without acceptance 23) 33)

F92 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Type test with heat run for vertical 
motors, with acceptance 23) 33)

F93 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Pump drives

Commissioning of the classification 
society by Siemens

E88 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Commissioning of the classification 
society by third party

E89 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Pump drive for sea water desalination 
plants certified according to Lloyd's 
Register 36) 51)

E90 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Marine non-essential service – technical design

Design according to ABS for 
non-essential service 7) 51)

X00 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Design according to BV for 
non-essential service 7) 51)

X01 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Design according to DNV GL for 
non-essential service 7) 51)

X03 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Design according to KR for 
non-essential service 7) 51)

X05 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Design according to LR for 
non-essential service 7) 51)

X06 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Marine essential service – technical design

Design according to ABS for 
essential service 7) 51)

X10 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Design according to BV for 
essential service 7) 51)

X11 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Design according to CCS for 
essential service 7) 51)

X12 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Design according to DNV GL for 
essential service 7) 51)

X13 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Design according to KR for 
essential service 7) 51)

X15 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Design according to LR for 
essential service 7) 51)

X16 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Special versions Additional 
identification 
code -Z with 
order code and 
plain text if 
required

Catalog section

4 5 6 7 8 9

Air-cooled, enclosed 
version

Water-cooled version Air-cooled, open version

with self-
ventilation 

with forced 
ventilation

with water-
jacket cooling

with heat 
exchanger

with self-
ventilation

with forced 
ventilation

1LM1 1LQ1 1LH1 1LN1 1LL1 1LP1

Frame size

1L.1...-.....-....-Z Order code 31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

For legends and footnotes, see page 11/32.
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Article No. supplements and special versions
Options

Motors without explosion protection

11

Marine essential service certification

Certification for the first motor ordered 
according to ABS for essential service

J70 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Certification for the second and 
additional motors ordered according to 
ABS for essential service

J71 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Certification for the first motor ordered 
according to BV for essential service

J72 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Certification for the second and 
additional motors ordered according to 
BV for essential service

J73 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Certification for the first motor ordered 
according to CCS for essential service

J74 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Certification for the second and 
additional motors ordered according to 
CCS for essential service

J75 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Certification for the first motor ordered 
according to DNV GL for essential 
service

J76 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Certification for the second and 
additional motors ordered according to 
DNV GL for essential service

J77 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Certification for the first motor ordered 
according to KR for essential service

J80 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Certification for the second and 
additional motors ordered according to 
KR for essential service

J81 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Certification for the first motor ordered 
according to LR for essential service

J82 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Certification for the second and 
additional motors ordered according to 
LR for essential service

J83 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Marine essential service – testing

Tests for the first motor ordered 
according to ABS for essential service

X30 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Tests for the second and additional 
motors ordered according to ABS for 
essential service

X31 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Tests for the first motor ordered 
according to ABS for essential service

X32 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Tests for the second and additional 
motors ordered according to BV for 
essential service

X33 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Tests for the first motor ordered 
according to CCS for essential service

X34 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Tests for the second and additional 
motors ordered according to CCS for 
essential service

X35 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Tests for the first motor ordered accord-
ing to DNV GL for essential service

X36 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Tests for the second and additional 
motors ordered according to DNV GL 
for essential service

X37 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Tests for the first motor ordered 
according to KR for essential service

X40 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Special versions Additional 
identification 
code -Z with 
order code and 
plain text if 
required

Catalog section

4 5 6 7 8 9

Air-cooled, enclosed 
version

Water-cooled version Air-cooled, open version

with self-
ventilation 

with forced 
ventilation

with water-
jacket cooling

with heat 
exchanger

with self-
ventilation

with forced 
ventilation

1LM1 1LQ1 1LH1 1LN1 1LL1 1LP1

Frame size

1L.1...-.....-....-Z Order code 31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5
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5

40
0

45
0

31
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0
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Article No. supplements and special versions
Options

Motors without explosion protection

11

Marine essential service – testing (continued)

Tests for the second and additional 
motors ordered according to KR for 
essential service

X41 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Tests for the first motor ordered 
according to LR for essential service

X42 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Tests for the second and additional 
motors ordered according to LR for 
essential service

X43 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Marine essential service for propulsion – technical design

Design according to ABS for 
essential service, propulsion 7) 51)

X20 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Design according to BV for 
essential service, propulsion 7) 51)

X21 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Design according to CCS for 
essential service, propulsion 7) 51)

X22 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Design according to DNV GL for 
essential service, propulsion 7) 51)

X23 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Design according to KR for 
essential service, propulsion 7) 51)

X25 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Design according to LR for 
essential service, propulsion 7) 51)

X26 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Marine essential service for propulsion – certification

Certification for the first motor ordered 
according to ABS for essential service, 
propulsion

N40 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Certification for second and additional 
motors ordered according to ABS for 
essential service, propulsion

N41 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Certification for the first motor ordered 
according to BV for essential service, 
propulsion

N42 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Certification for second and additional 
motors ordered acc. to BV for essential 
service, propulsion

N43 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Certification for the first motor ordered 
according to CCS for essential service, 
propulsion

N44 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Certification for second and additional 
motors ordered acc. to CCS for 
essential service, propulsion

N45 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Certification for the first motor ordered 
according to DNV GL for essential 
service, propulsion

N46 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Certification for second and additional 
motors ordered acc. to DNV GL for 
essential service, propulsion

N47 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Certification for the first motor ordered 
according to KR for essential service, 
propulsion

N50 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Certification for second and additional 
motors ordered acc. to KR for essential 
service, propulsion

N51 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Special versions Additional 
identification 
code -Z with 
order code and 
plain text if 
required

Catalog section

4 5 6 7 8 9

Air-cooled, enclosed 
version

Water-cooled version Air-cooled, open version

with self-
ventilation 

with forced 
ventilation

with water-
jacket cooling

with heat 
exchanger

with self-
ventilation

with forced 
ventilation

1LM1 1LQ1 1LH1 1LN1 1LL1 1LP1

Frame size

1L.1...-.....-....-Z Order code 31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

For legends and footnotes, see page 11/32.
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Marine essential service for propulsion – certification (continued)

Certification for the first motor ordered 
according to LR for essential service, 
propulsion

N52 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Certification for second and additional  
motors ordered acc. to LR for essential 
service, propulsion

N53 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Marine essential service for propulsion – testing

Tests for the first motor ordered 
according to ABS for 
essential service, propulsion

X60 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Tests for the second and additional 
motors ordered acc. to ABS for 
essential service, propulsion

X61 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Tests for the first motor ordered 
according to BV for 
essential service, propulsion

X62 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Tests for the second and additional 
motors ordered acc. to BV for 
essential service, propulsion

X63 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Tests for the first motor ordered 
according to CCS for 
essential service, propulsion

X64 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Tests for the second and additional 
motors ordered acc. to CCS for 
essential service, propulsion

X65 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Tests for the first motor ordered 
according to DNV GL for 
essential service, propulsion

X66 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Tests for the second and additional 
motors ordered acc. to DNV GL for 
essential service, propulsion

X67 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Tests for the first motor ordered 
according to KR for 
essential service, propulsion

X70 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Tests for the second and additional 
motors ordered acc. to KR for 
essential service, propulsion

X71 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Tests for the first motor ordered 
according to LR for 
essential service, propulsion

X72 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Tests for the second and additional 
motors ordered acc. to LR for 
essential service, propulsion

X73 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – – – – – –

Marine – additional options for essential service and essential service for propulsion

Motor for ship application, with higher 
ambient temperature and/or use of 
temperature class 180 (H) utilized 
according to 130 (B)

E80 O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. – – – – – – – –

Tests in the presence of representa-
tives of the customer (in addition to the 
inspector of the classification society)

X99 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Special versions Additional 
identification 
code -Z with 
order code and 
plain text if 
required

Catalog section

4 5 6 7 8 9

Air-cooled, enclosed 
version

Water-cooled version Air-cooled, open version

with self-
ventilation 

with forced 
ventilation

with water-
jacket cooling

with heat 
exchanger

with self-
ventilation

with forced 
ventilation

1LM1 1LQ1 1LH1 1LN1 1LL1 1LP1

Frame size

1L.1...-.....-....-Z Order code 31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

For legends and footnotes, see page 11/32.
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■ Selection and ordering data

Special versions Additional 
identification 
code -Z with 
order code and 
plain text if 
required

Catalog section

4 5 6 7

Air-cooled, enclosed version Water-cooled version

with self-ventilation with forced ventilation with water-jacket 
cooling

with heat exchanger

1MM1 1MQ1 1MH1 1MN1

Frame size

1M.1...-.....-....-Z Order code 31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

Motor protection – winding monitoring

6 PTC thermistors for alarm and 
tripping without lightning arresters 6)

A12 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

2 temperature sensors KTY 84-130                

6 temperature sensors KTY 84-130 A27 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

2 Pt1000 resistance thermometers 
(4 terminals) 48)

A36 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

6 Pt1000 resistance thermometers 
(12 terminals) 48)

A37 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

6 Pt100 resistance thermometers 6) A61 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

6 PT 100 resistance thermometers, 
3-wire circuit fromauxiliary terminal box  
(option M50 or M88) 6)

A64 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Motor protection – bearing monitoring

2 Pt100 screw-in resistance thermome-
ters in basic circuit for rolling-contact 
bearings

A72 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

2 Pt100 screw-in resistance thermome-
ters in basic circuit for rolling-contact 
bearings, 3-wire circuit from auxiliary 
terminal box

A78 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

2 Pt100 double screw-in resistance 
thermometers in 3-wire circuit for 
rolling-contact bearings

A80 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Motor protection – other monitoring functions

Leakage water detection 29) H08 – – – – – – – – ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Motor connection – terminal box

Subsequently rotatable main 
connection box 9) 57)

J12         ✓  ✓  ✓  ✓     

Larger connection box 1XB1631 
1) 9) 31)

L00 – – – – – – – – ✓  ✓  ✓  ✓  – – – –

Undrilled entry plate L01 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Larger connection box 1XB1621 1) 9) M58 – – – – – – – – ✓  ✓  ✓  ✓  – – – –

Connection box 1XB7731 29) M70 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Connection box 1XB7740 9) 29) 31) M71 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Connection box 1XB7750 9) 26) 29) M78 – – ✓  ✓  – – ✓  ✓  – – ✓  ✓  – – ✓  ✓  

PE connection without cable lug Q00 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Motor connection – terminal box – cable entry

Cable entry from right-hand 9) L51             – – – –

Cable entry from left-hand 9) L52             – – – –

Cable entry from DE 9) L61                

Cable entry from NDE 9) L62                

Cable entry from the bottom 9) L63                

Cable entry from the top 9) N83                

For legends and footnotes, see page 11/32.
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Motor connection – auxiliary terminal box

DIN 89280 cable gland, maximum 
configuration 8)

K57 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

6 cables protruding, 1.5 m long 1) L48 – – – – – – – – O. R. O. R. O. R. O. R. – – – –

6 cables protruding, 3 m long 1) L49 – – – – – – – – O. R. O. R. O. R. O. R. – – – –

Auxiliary connection box 1XB3020 L97 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Auxiliary connection box 1XB9016 
(cast-iron) 30)

M50 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Auxiliary connection box 1XB9015 
(stainless steel) 30)

M51 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Auxiliary connection box 1XB9014 
(aluminum) 30)

M88 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Anti-condensation heating

Anti-condensation heating for 230 V K45 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Anti-condensation heating for 115 V K46 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Anti-condensation heating for 400 V L08 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Anti-condensation heating for 500 V 2) L09 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Winding modification

Design with 2 galvanically separated 
windings for operation with converter 2)

C21 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Ventilation

Metal external fan K35 ✓  ✓    – – – – – – – – – – – –

Separately driven fan with 
non-standard voltage 3) 16)

Y81 • and 
customer 
specifica-
tions

– – – – O. R. O. R. O. R. O. R. – – – – O. R. O. R. O. R. O. R.

Bearings and lubrication

Measuring nipple for SPM shock pulse 
measurement for bearing inspection 15)

G50 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Shock pulse measurement, fixed 
sensor and distributor box

H05 O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R.

Bearing design for increased 
cantilever forces 18) 20)

K20 ✓  ✓  ✓  O. R. ✓  ✓  ✓  O. R. ✓  ✓  ✓  O. R. ✓  ✓  ✓  O. R.

Spent grease removal K41 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Balance and vibration quantity

Vibration quantity level B 5) 21) 22) K02 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Full-key balancing L68 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Shaft

Second standard shaft extension 
14) 39) 40)

K16 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  – – – –

Shaft extension with standard 
dimensions, without feather keyway 

K42 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Non-standard cylindrical shaft 
extension

Y55 • and 
customer 
specifica-
tions

✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Pressure oil connection for cylindrical 
shaft end instead of feather key 
connection

Y85 • and 
customer 
specifica-
tions

O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R.

Special versions Additional 
identification 
code -Z with 
order code and 
plain text if 
required

Catalog section

4 5 6 7

Air-cooled, enclosed version Water-cooled version

with self-ventilation with forced ventilation with water-jacket 
cooling

with heat exchanger

1MM1 1MQ1 1MH1 1MN1

Frame size

1M.1...-.....-....-Z Order code 31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0
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Direction of rotation

Anti-clockwise direction, unidirectional 
fan 42)

K98 – ✓  ✓  ✓  – – – – – – – – – – – –

Both directions of rotation 53) K99   O. R. O. R.            

Degrees of protection

IP65 degree of protection 20) K50 O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R. O. R.

IP56 degree of protection 
(non-heavy-sea) 20)

K52 ✓  ✓  ✓  ✓  O. R. O. R. O. R. O. R. ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Pipe connection

Pipe connection without socket on 
NDE from right-hand 27)

K77 – – – – ✓  ✓  ✓  ✓  – – – – – – – –

Pipe connection without socket on 
NDE from left-hand 27)

K78 – – – – ✓  ✓  ✓  ✓  – – – – – – – –

Pipe connection without socket on 
NDE from top 27)

K79 – – – – ✓  ✓  ✓  ✓  – – – – – – – –

Water connection and material

Cooling water pipes in stainless steel 
instead of copper

M85 – – – – – – – – ✓  ✓  ✓  ✓  – – – –

Water connection from top K61 – – – – – – – – ✓  ✓  ✓  ✓  – – – –

Water connection from right-hand K62 – – – – – – – – ✓  ✓  ✓  ✓  – – – –

Water connection from left-hand K63 – – – – – – – – ✓  ✓  ✓  ✓  – – – –

Mechanical options

Motor mounting material for mounting 
on steel foundation 25)

L31 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Mounting a coupling provided 5) L17 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Rust-resistant screws (externally) 28) M27 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Flange version A660 instead of 
standard version 24)

M61 ✓  ✓  – – ✓  ✓  – – ✓  ✓  – – ✓  ✓  – –

Colors and paint finish

Standard finish in RAL 7030 stone gray                

Unpainted (only cast-iron parts primed) K23                

Special finish in RAL 7030 stone gray K26 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Standard finish in other colors Y53 • and 
standard 
finish 
RAL ….

✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Special finish in other colors Y54 • and 
special 
finish 
RAL ….

✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Rating plate and additional plates

Second rating plate, loose K31 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Additional rating plate with identifica-
tion codes

Y82 • and 
customer 
specifica-
tions

✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

 Utilization

Temperature class 180 (H), used acc. 
to 130 (B) 46)

C10 ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  ✓  

Special versions Additional 
identification 
code -Z with 
order code and 
plain text if 
required

Catalog section

4 5 6 7

Air-cooled, enclosed version Water-cooled version

with self-ventilation with forced ventilation with water-jacket 
cooling

with heat exchanger

1MM1 1MQ1 1MH1 1MN1

Frame size

1M.1...-.....-....-Z Order code 31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

31
5

35
5

40
0

45
0

For legends and footnotes, see page 11/32.
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Article No. supplements and special versions
Options

Legends and footnotes

11

 Standard version
 Without additional price
✓ With additional price
• This order code only determines the price of the version –

Additional plain text is required.
O. R. On request
– Not possible 

1) Only available with motors for line operation (DOL motors; 6th position of 
the Article No.: 0).

2) Only available with motors for converter operation (VSD motors; 6th 
position of the Article No.: 1, 2, 3, 4).

3) The following information is required in plain text when ordering: Voltage 
and frequency.

4) The following information is required in plain text when ordering: 
Torque and speed/frequency control range. Ordering is only possible in 
combination with order codes M72, M73, M35 or M39.

5) Not available in combination with order code K16 or K20.
6) For additional information regarding motor protection, see page 2/11.
7) Only in combination with the stainless steel auxiliary terminal box 

(order code M51).
8) Only available for standard cable entry. Special cable entry incl. 

Cable glands on request.
9) Only available for permissible mounting positions, see page 2/14.
10)Order code K06 only in combination with order codes L00 and M58.
11)Order code D36 is not available for explosion-proof motors.
12)Not available in combination with order code K50.
13)Order code B60 or B61 must be ordered additionally.
14)Only available for types of construction IM B3, IM V5, IM V6, IM V15 and 

IM V1 (14th position of the Article No.: A, C, D, E, J).
15)Only available with 16th position of the Article No.: 0, 1, 2 or 5 

(separately driven fan position/heat exchanger position).
16)Not available for separately driven fan unit axial on NDE side 

(16th position of the Article No.: 1).
17)Only available for types of construction IM B3 and IM B35 

(14th position of the Article No.: A, K).
18)Only available for type of construction IM B3 

(14th position of the Article No.: A).
19)Not available for encoder mounting.
20)Only available for rated speeds below 3000 rpm 

(13th position of the Article No.: 2, 3, 4, 6, 7, 8).
21)Not available for rated speed of 3600 rpm 

(13th position of the Article No.: 5).
22)Only available for types of construction IM B3, IM B5 with support foot 

and IM B35 (14th position of the Article No.: A, F, K).
23)Only available for types of construction IM V5, IM V6, IM V15 and IM V1 

(14th position of the Article No.: C, D, G, J).
24)Only available for types of construction IM V15, IM V1 and IM B35 (14th 

position of the Article No.: E, G, J, K). Not available for rated speeds of 
1800 rpm, 3000 rpm, 3600 rpm (13th position of the Article No.: 1, 5, 6).

25)Only available for types of construction IM B3 and IM B35 
(14th position of the Article No.: A, K).

26)Only available for frame size 400 
(8th and 9th position of the Article No.: 4 A).

27)Specify identical mounting position of pipe connection by selecting the 
order code and Article No. (16th position of the Article No.: 2, 3 or 4).

28)For 1.Q1, 1.N1 and 1LP motors, only available for the main motor. 
Not available for the separately driven fan motor.

29)Order code D37 is not available for explosion-proof motors.
30)In some instances constraints apply with regard to the terminal box position 

(15th position of the Article No.) and the separately driven fan/heat 
exchanger position (16th position of the Article No.): For more information 
about possible combinations, refer to the Drive Technology Configurator 
(DT Configurator): www.siemens.com/dt-configurator.

31)In frame size 315 (8th and 9th position of the Article No.: 3 A) only available 
for the 15th position of the Article No.: A to F (terminal box position).

32)Not available in conjunction with a pipe connection 
(order codes K77, K78, K79).

33)Testing is performed with sinusoidal infeed. Only available for an electrical 
rated frequency below 70 Hz.

34)Testing is performed on the supply system. Only available for an electrical 
rated frequency of 50 Hz.

35)Only available for 1LM1 motors in 4-pole version, type of construction 
IM B3, terminal box position code (15th position of the Article No.) A, B, or 
C, line voltage 400 V, 50 Hz and 460 V, 60 Hz. Only the following order 
codes can be ordered in combination with the preferred motors: A12, A61, 
A72, G50, H70, H73, K45, K46, K57, L00, L97, Y53.

36)Sector solution for pump drive certified according to Lloyds Register 
LR-T-3601 (Rev. 9 of August 2008), (Electric Motors higher than 100 hp) 
and LR-T-3601 (Rev. 8 of August 2008), (Vertical Electric Motors higher 
than 100 hp). Only combinations of order codes E88 + E90 or E89 + E90 
can be ordered.

37)Version of motors for Zone 2 without Ex nA II marking. Ex motors for 
converter operation are derated with respect to non-Ex motors and 
temperature class 155 (F) is no longer fully utilized. For utilization 
according to temperature class 130 (B), in accordance with VIK 
recommendation, order code C10 is additionally required.

38)Order code L97 is included in the scope of supply in the case of 1.Q1, 
1LP1 and 1.N1.

39)Not available in combination with order code K20. One encoder is avilable 
(order codes H65 and H66).

40)For motors with the 1.M1 and 1LL1 cooling methods, the maximum torque 
for the second shaft extension is reduced by 50 %.

41)As a variation from the standard, only terminal boxes 1XB1621 and 
1XB1631 are available.

42)Only available for 1.M1 and 1.L1 frame size 355 in combination with rated 
speed of 3000 rpm (13th position of the Article No.: 1). 

43)Only available for rated motor voltages of Urated  600 V.
44)Not available for frame size 315 in conjunction with a separately driven 

fan unit mounted axially at the NDE (16th position of the Article No.: 1).
45)Available as standard version for motors for converter operation 

(6th position of the Article No.: 1, 2, 3, 4) and optional with motors 
for line operation (6th position of the Article No.: 0).

46)Available as standard version for motors for line operation 
(6th position of the Article No.: 0) and optional with motors for 
converter operation (6th position of the Article No.: 1, 2, 3, 4).

47)As a variation from the standard, the cable entry is undrilled.
48)Not available in combination with order code D31 or D40.
49)Only available in combination with order code K16.
50))For 1.P1 motors only for crane motors (5th position of the Article No.: 6) 

available with constraints for mounting.
51)Only order code H88 available as encoder.
52)Standard version for frame size 355 with rated speed 3000 rpm  

(13th position of the Article No.: 1).
53)Available on request for frame size 355 with rated speed 3000 rpm 

(13th position of the Article No.: 1).
54)The motor power has to be reduced (page 3/2 "Ambient conditions and 

installation altitude").
55)The motor power has to be reduced if necessary (page 10/7 "Derating").
56)Without customer specifications the motor starting curve is calculated. If an 

additional moment of inertia and/or a concrete load characteristic curve is 
also to be calculated, customer specifications are necessary.

57)With additional price for motors for line operation (DOL motors; 6th position 
of the Article No.: 0). Standard version for motors for converter operation 
(VSD motors; 6th position of the Article No.: 1, 2, 3, 4).
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At Siemens we are resolutely pursuing the same goal: long-term 
improvement of your competitive ability. 
We are committed to this goal. Thanks to our commitment, 
we continue to set new standards in automation and drive 
technology. In all industries – worldwide.

At your service locally, around the globe for consulting, sales, 
training, service, support, spare parts ... on the entire Digital 
Factory and Process Industries and Drives.

Your personal contact can be found in our Contacts Database at:
www.siemens.com/automation-contact

You start by selecting 
• the required competence, 
• products and branches, 
• a country, 
• a city

or by a
• location search or
• person search.
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■ The Future of Manufacturing on the Internet

Detailed knowledge of the range of products and services 
available is essential when planning and engineering automa-
tion systems. It goes without saying that this information must 
always be as up-to-date as possible.

Industry is on the threshold of the fourth industrial revolution as 
digitization now follows after the automation of production. The 
goals are to increase productivity and efficiency, speed, and 
quality. In this way, companies can remain competitive on the 
path to the future of industry.

You will find everything you need to know about products, 
systems and services on the internet at:

www.siemens.com/industry

■ Product Selection Using the Interactive CA 01 Automation and Drives Catalog

Detailed information together with user-friendly interactive 
functions: 
The CA 01 interactive catalog covers more than 100,000 
products, thus providing a comprehensive overview of the 
product range provided by Siemens.

You will find everything you need here for solving tasks in the 
fields of automation, switching, installation and drives. 
All information is provided over a user interface that is both 
user-friendly and intuitive.

You can order the CA 01 product catalog from your Siemens 
sales contact or in the Information and Download Center:

www.siemens.com/industry/infocenter

Information about the CA 01 interactive catalog can be found on 
the Internet at: 

www.siemens.com/automation/ca01

or on DVD.

■ Easy Shopping with the Industry Mall

The Industry Mall is the electronic ordering platform of Siemens 
AG on the Internet. Here you have online access to a huge range 
of products presented in an informative and attractive way.

Data transfer via EDIFACT allows the whole procedure, from 
selection through ordering to tracking and tracing, to be carried 
out online. Availability checks, customer-specific discounts and 
bid creation are also possible.

Numerous additional functions are provided for your support. 
For example, powerful search functions make it easy to select 
the required products. Configurators enable you to configure 
complex product and system components quickly and easily. 
CAx data types are also provided here.

You can find the Industry Mall on the Internet at:

www.siemens.com/industrymall
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■ Downloading Catalogs

In addition to numerous other useful documents, you can also 
find the catalogs listed on the back inside cover of this catalog 
in the Information and Download Center. You can download 
these catalogs in PDF format without having to register.

The filter dialog above the first catalog displayed makes it 
possible to carry out targeted searches. If you enter "MD 3" for 
example, you will find both the MD 30.1 and MD 31.1 catalogs. 
If you enter "IC 10", both the IC 10 catalog and the associated 
news or add-ons are displayed. 

Visit us at:

www.siemens.com/industry/infocenter

■ Social and Mobile Media

Connect with Siemens through social media: visit our social 
networking sites for a wealth of useful information, demos on 
products and services, the opportunity to provide feedback, to 
exchange information and ideas with customers and other 
Siemens employees, and much, much more. Stay in the know 
and follow us on the ever-expanding global network of social 
media.

To find out more about Siemens' current social media activities, 
visit us at:

www.siemens.com/socialmedia

Or via our product pages at:

www.siemens.com/automation or www.siemens.com/drives

Connect with Siemens Industry at our central access point to 
read all the news on the future of manufacturing, watch current 
videos and inform yourself about all the latest industry 
developments:

www.siemens.com/future-of-manufacturing

Discover the world of Siemens.

We are also constantly expanding our offering of cross-platform 
apps for smartphones and tablets. You will find the current 
Siemens apps at the App Store (iOS) or at Google Play 
(Android):

https://itunes.apple.com/en/app/siemens/id452698392?mt=8

https://play.google.com/store/search?q=siemens

The Siemens app, for example, tells you all about the history, 
latest developments and future plans of the company – with 
informative pictures, fascinating reports and the most recent 
press releases.
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■ Overview

Unleash potential – with services from Siemens

Increase your performance – with Industry Services

Optimizing the productivity of your equipment and operations 
can be a challenge, especially with constantly changing market 
conditions. Working with our service experts makes it easier. 
We understand your industry’s unique processes and provide 
the services needed so that you can better achieve your 
business goals.

You can count on us to maximize your uptime and minimize your 
downtime, increasing your operations’ productivity and reliabil-
ity. When your operations have to be changed quickly to meet a 
new demand or business opportunity, our services give you the 
flexibility to adapt. Of course, we take care that your production 
is protected against cyber threats. We assist in keeping your 
operations as energy and resource efficient as possible and re-
ducing your total cost of ownership. As a trendsetter, we ensure 
that you can capitalize on the opportunities of digitalization and 
by applying data analytics to enhance decision making: You can  
be sure that your plant reaches its full potential and retains this 
over the longer lifespan.

You can rely on our highly dedicated team of engineers, techni-
cians and specialists to deliver the services you need – safely, 
professionally and in compliance with all regulations. We are 
there for you, where you need us, when you need us.

Training
Services

Service
Programs and
Agreements

Retrofit and
Modernization
Services 

G_DA65_XX_00272
Repair
Services

Field and
Maintenance
Services 

Spare Parts
Services

Plant Data
Services

Support and
Consulting
Services  
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■ Overview

Make your industrial processes transparent to gain improve-
ments in productivity, asset availability, and energy efficiency. 

Production data is generated, filtered and translated with intelli-
gent analytics to enhance decision-making. 

This is done whilst taking data security into consideration and 
with continuous protection against cyber attack threats.

www.industry.siemens.com/services/global/en/portfolio/
plant-data-services/Pages/index.aspx

From the basics and advanced to specialist skills, SITRAIN 
courses provide expertise right from the manufacturer – and 
encompass the entire spectrum of Siemens products and 
systems for the industry. 

Worldwide, SITRAIN courses are available wherever you need a 
training course in more than 170 locations in over 60 countries.

www.industry.siemens.com/services/global/en/portfolio/
training/Pages/index.aspx

Industry Online Support site for comprehensive information, 
application examples, FAQs and support requests. 

Technical and Engineering Support for advice and answers 
for all inquiries about functionality, handling, and fault 
clearance.

Information & Consulting Services, e.g. SIMATIC System 
Audit; clarity about the state and service capability of your auto-
mation system or Lifecycle Information Services; transparency 
on the lifecycle of the products in your plants.

www.industry.siemens.com/services/global/en/portfolio/
support-consulting/Pages/index.aspx

Are available worldwide for smooth and fast supply of spare 
parts – and thus optimal plant availability. Genuine spare parts 
are available for up to ten years. Logistic experts take care of 
procurement, transport, custom clearance, storage and order 
management. Reliable logistics processes ensure that compo-
nents reach their destination as needed.

Asset optimization services help you design a strategy for parts 
supply where your investment and carrying costs are reduced 
and the risk of obsolescence is avoided.

www.industry.siemens.com/services/global/en/portfolio/
spare_parts/Pages/index.aspx

Plant Data
Services

Training
Services

Support and
Consulting
Services  

Spare Parts
Services
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■ Overview (continued)

Are offered on-site and in regional repair centers for fast resto-
ration of faulty devices’ functionality. 

Also available are extended repair services, which include addi-
tional diagnostic and repair measures, as well as emergency 
services.

www.industry.siemens.com/services/global/en/portfolio/
repair_services/Pages/index.aspx

Siemens specialists are available globally to provide expert field 
and maintenance services, including commissioning, functional 
testing, preventive maintenance and fault clearance. 
All services can be included in customized service agreements 
with defined reaction times or fixed maintenance intervals.

www.industry.siemens.com/services/global/en/portfolio/
field_service/Pages/index.aspx

Provide a cost-effective solution for the expansion of entire 
plants, optimization of systems or upgrading existing products 
to the latest technology and software, e.g.  migration services for 
automation systems.

Service experts support projects from planning through commis-
sioning and, if desired over the entire extended lifespan, e.g. 
Retrofit for Integrated Drive Systems for an extended lifetime of 
your machines and plants

www.industry.siemens.com/services/global/en/portfolio/
retrofit-modernization/Pages/index.aspx

A technical Service Program or Agreement enables you to easily 
bundle a wide range of services into a single annual or multi-
year agreement. 

You pick the services you need to match your unique require-
ments or fill gaps in your organization’s maintenance capa-
bilities. 
Programs and agreements can be customized as KPI-based 
and/or performance-based contracts.

www.industry.siemens.com/services/global/en/portfolio/
service_programs/Pages/index.aspx

Repair
Services

Field and
Maintenance
Services 

Retrofit and
Modernization
Services 

Service
Programs and
Agreements
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■ Overview

Online Support is a comprehensive information system for all 
questions relating to products, systems, and solutions that 
Siemens has developed for industry over time. With more than 
300,000 documents, examples and tools, it offers users of auto-
mation and drive technology a way to quickly find up-to-date 
information. The 24-hour service enables direct, central access 
to detailed product information as well as numerous solution 
examples for programming, configuration and application.

The content, in six languages, is increasingly multimedia-based 
– and now also available as a mobile app. Online support’s 
“Technical Forum” offers users the opportunity to share informa-
tion with each other. The “Support Request” option can be used 
to contact Siemens’ technical support experts. 
The latest content, software updates, and news via newsletters 
and Twitter ensure that industry users are always up to date.

www.siemens.com/industry/onlinesupport

Online Support App

Using the Online Support app, you can access over 300,000 
documents covering all Siemens industrial products – anywhere, 
any time. Regardless of whether you need help implementing 
your project, fault-finding, expanding your system or are plan-
ning a new machine.

You have access to FAQs, manuals, certificates, characteristic 
curves, application examples, product notices (e.g. announce-
ments of new products) and information on successor products 
in the event that a product is discontinued.

Just scan the product code printed on the product directly using 
the camera of your mobile device to immediately see all techni-
cal information available on this product at a glance. 
The graphical CAx information (3D model, circuit diagrams or 
EPLAN macros) is also displayed. You can forward this informa-
tion to your workplace using the e-mail function.

The search function retrieves product information and articles 
and supports you with a personalized suggestion list. You can 
find your favorite pages – articles you need frequently – under 
“mySupport”. You also receive selected news on new functions, 
important articles or events in the News section.

The app is available free of charge from the Apple App Store 
(iOS) or from Google Play (Android).

https://support.industry.siemens.com/cs/ww/en/sc/2067

s

Scan the QR code 
for information on 
our Online Support 
app.
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6SL3710-1PE34-6AA0...............................................4/5, 4/29, 4/33, 8/5, 8/17
6SL3710-1PE35-8AA0........................................4/5, 4/9, 4/29, 4/33, 8/5, 8/17
6SL3710-1PE36-6AA0.................................................4/5, 4/9, 4/29, 8/5, 8/17
6SL3710-1PE37-4AA0........................................4/5, 4/9, 4/29, 4/33, 8/5, 8/17
6SL3710-2GE41-1AA3 .............4/5, 4/9, 4/29, 4/33, 5/5, 5/9, 5/13, 5/41, 5/45,
..................................................5/49, 6/5, 6/9, 6/29, 6/33, 7/17, 8/5, 8/17, 9/5,
...................................................................................................9/9, 9/29, 9/33
6SL3710-2GE41-4AA3 .............4/5, 4/9, 4/29, 4/33, 5/5, 5/9, 5/13, 5/41, 5/45,
..................................................5/49, 6/5, 6/9, 6/29, 6/33, 7/17, 8/5, 8/17, 9/5,
...................................................................................................9/9, 9/29, 9/33
6SL3710-2GE41-6AA3 .................4/5, 4/9, 4/33, 5/5, 5/9, 5/13, 6/5, 6/9, 6/29,
..........................................................6/33, 7/5, 7/17, 8/5, 8/17, 9/9, 9/29, 9/33
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Article No. Page

6SL3710-2GF..

6SL3710-2GF38-6AA3...............4/13, 4/17, 4/37, 5/17, 5/21, 5/25, 5/53, 5/57,
......................................................5/61, 6/13, 6/37, 8/9, 8/21, 9/13, 9/37, 9/41
6SL3710-2GF41-1AA3...............4/13, 4/17, 4/37, 4/41, 5/17, 5/21, 5/25, 5/53,
.....................................................5/57, 5/61, 6/13, 6/17, 6/37, 6/41, 7/21, 8/9,
...............................................................................8/21, 9/13, 9/17, 9/37, 9/41
6SL3710-2GF41-4AA3...............4/13, 4/17, 4/37, 4/41, 5/17, 5/21, 5/25, 5/53,
.....................................................5/57, 5/61, 6/13, 6/17, 6/37, 6/41, 7/21, 8/9,
...............................................................................8/21, 9/13, 9/17, 9/37, 9/41

6SL3710-2GH..

6SL3710-2GH41-1AA3 ..............4/21, 4/25, 5/29, 5/33, 5/37, 6/21, 6/25, 7/13,
.................................................................................................8/13, 9/21, 9/25
6SL3710-2GH41-4AA3 ..............4/21, 4/25, 5/29, 5/33, 5/37, 6/21, 6/25, 7/13,
.................................................................................................8/13, 9/21, 9/25
6SL3710-2GH41-5AA3 ............................................................8/13, 9/21, 9/25
6SL3710-2GH41-8EA3 ...................................................7/13, 8/13, 9/21, 9/25
6SL3710-2GH42-0EA3 ..............................................................................9/25

6SL3710-7LE..

6SL3710-7LE33-1AA3 ..........................................................4/3, 4/7, 4/27, 5/3
6SL3710-7LE33-8AA3 .....................4/3, 4/7, 4/27, 4/31, 5/7, 5/11, 5/39, 5/43,
..............................................................................................5/47, 6/3, 6/7, 8/3
6SL3710-7LE35-0AA3 .......................4/3, 4/7, 4/27, 4/31, 5/3, 5/7, 5/11, 5/39, 
.........................................................5/43, 5/47, 6/3, 6/27, 6/31, 7/3, 8/3, 8/15,
............................................................................................9/3, 9/7, 9/27, 9/31
6SL3710-7LE36-1AA3 .......................4/3, 4/7, 4/27, 4/31, 5/3, 5/7, 5/11, 5/39, 
.........................................................5/43, 5/47, 6/3, 6/7, 6/27, 6/31, 7/15, 8/3,
...................................................................................8/15, 9/3, 9/7, 9/27, 9/31
6SL3710-7LE37-5AA3 .......................4/3, 4/7, 4/27, 4/31, 5/3, 5/7, 5/11, 5/39, 
.........................................................5/43, 5/47, 6/3, 6/7, 6/27, 6/31, 7/15, 8/3,
...................................................................................8/15, 9/3, 9/7, 9/27, 9/31
6SL3710-7LE38-4AA3 .......................4/3, 4/7, 4/27, 4/31, 5/3, 5/7, 5/11, 5/39, 
...........................................................5/43, 5/47, 6/3, 6/7, 6/27, 7/3, 8/3, 8/15,
............................................................................................9/3, 9/7, 9/27, 9/31
6SL3710-7LE41-0AA3 .......................4/3, 4/7, 4/27, 4/31, 5/3, 5/7, 5/11, 5/39, 
.........................................................5/43, 6/3, 6/7, 6/27, 6/31, 5/47, 7/15, 8/3,
...................................................................................8/15, 9/3, 9/7, 9/27, 9/31
6SL3710-7LE41-2AA3 .....................4/3, 4/7, 4/27, 4/31, 5/39, 5/43, 5/47, 5/3, 
...........................................................5/7, 5/11, 6/3, 6/7, 6/27, 6/31, 7/15, 8/3,
...................................................................................8/15, 9/3, 9/7, 9/27, 9/31
6SL3710-7LE41-4AA3 .....................4/3, 4/27, 4/31, 5/3, 5/7, 5/39, 5/43, 5/47, 
...........................................................6/3, 6/7, 6/27, 6/31, 7/3, 7/15, 8/15, 9/3,
...................................................................................................9/7, 9/27, 9/31

Article No. Page

6SL3710-7LG..

6SL3710-7LG31-5AA3 ..............................................................................4/19
6SL3710-7LG31-8AA3 ..........................................4/19, 4/23, 4/39, 5/27, 5/31
6SL3710-7LG32-2AA3 ..............4/11, 4/19, 4/23, 4/35, 5/27, 5/35, 6/19, 6/23,
...................................................................................................................8/11
6SL3710-7LG32-6AA3 ..............4/11, 4/15, 4/19, 4/23, 4/35, 5/15, 5/23, 5/27,
...................................................5/31, 5/35, 5/51, 5/55, 6/19, 6/23, 8/11, 9/19,
...................................................................................................................9/23
6SL3710-7LG33-3AA3 ..............4/11, 4/15, 4/19, 4/23, 4/35, 4/39, 5/15, 5/19,
...................................................5/23, 5/27, 5/31, 5/35, 5/51, 5/55, 6/11, 6/15,
.......................................................6/19, 6/23, 6/35, 6/39, 7/7, 7/11, 7/19, 8/7,
..............................................................8/11, 8/19, 9/11, 9/19, 9/23,9/35, 9/39
6SL3710-7LG34-1AA3 ..............4/11, 4/15, 4/19, 4/23, 4/35, 4/39, 5/15, 5/19,
...................................................5/23, 5/27, 5/31, 5/35, 5/51, 5/55, 6/11, 6/15,
.......................................................6/19, 6/23, 6/35, 6/39, 7/7, 7/11, 7/19, 8/7, 
....................................................8/11, 8/19, 9/11, 9/15, 9/19, 9/23, 9/35, 9/39
6SL3710-7LG34-7AA3 ..............4/11, 4/19, 4/23, 4/35, 4/39, 5/15, 5/19, 5/23,
...................................................5/27, 5/31, 5/35, 5/51, 5/55, 5/59, 6/15, 6/19,
.......................................................6/23, 6/35, 6/39, 7/7, 7/11, 7/19, 8/7, 8/11,
.............................................................8/19, 9/11, 9/15, 9/19, 9/23, 9/35, 9/39
6SL3710-7LG35-8AA3 ..............4/11, 4/15, 4/19, 4/23, 4/35, 4/39, 5/15, 5/19,
...................................................5/23, 5/27, 5/31, 5/35, 5/51, 5/55, 6/11, 6/15,
.......................................................6/19, 6/23, 6/35, 6/39, 7/7, 7/11, 7/19, 8/7,
....................................................8/11, 8/19, 9/11, 9/15, 9/19, 9/23, 9/35, 9/39
6SL3710-7LG37-4AA3 ..............4/11, 4/15, 4/19, 4/23, 4/35, 4/39, 5/15, 5/19,
...................................................5/23, 5/27, 5/31, 5/35, 5/51, 5/55, 6/11, 6/15,
.......................................................6/19, 6/23, 6/35, 6/39, 7/7, 7/11, 7/19, 8/7,
....................................................8/11, 8/19, 9/11, 9/15, 9/19, 9/23, 9/35, 9/39
6SL3710-7LG38-1AA3 ..............4/11, 4/15, 4/19, 4/23, 4/35, 4/39, 5/15, 5/19,
...................................................5/23, 5/27, 5/31, 5/35, 5/51, 5/55, 6/11, 6/15,
.......................................................6/19, 6/23, 6/35, 6/39, 7/7, 7/11, 7/19, 8/7,
....................................................8/11, 8/19, 9/11, 9/15, 9/19, 9/23, 9/35, 9/39
6SL3710-7LG38-8AA3 ..............4/11, 4/15, 4/19, 4/23, 4/35, 4/39, 5/15, 5/19,
...................................................5/23, 5/27, 5/31, 5/35, 5/51, 5/59, 6/15, 6/19,
.......................................................6/23, 6/35, 6/39, 7/7, 7/11, 7/19, 8/7, 8/11,
.............................................................8/19, 9/11, 9/15, 9/19, 9/23, 9/35, 9/39
6SL3710-7LG41-0AA3 ..............4/11, 4/15, 4/19, 4/23, 4/35, 4/39, 5/15, 5/19,
...................................................5/23, 5/27, 5/31, 5/35, 5/51, 5/55, 6/11, 6/15,
.......................................................6/19, 6/23, 6/35, 6/39, 7/7, 7/11, 7/19, 8/7,
.............................................................8/11, 8/19, 9/11, 9/19, 9/23, 9/35, 9/39
6SL3710-7LG41-3AA3 ..............4/11, 4/15, 4/19, 4/23, 4/35, 4/39, 5/15, 5/19,
...................................................5/23, 5/27, 5/31, 5/35, 5/51, 5/55, 6/11, 6/15,
.......................................................6/19, 6/23, 6/35, 6/39, 7/7, 7/11, 7/19, 8/7,
....................................................8/11, 8/19, 9/11, 9/15, 9/19, 9/23, 9/35, 9/39
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■ Overview1) 2) 3) 4)

Surcharge calculation
To compensate for variations in the price of the raw materials 
silver, copper, aluminum, lead, gold, dysprosium2) and/or 
neodym2), surcharges are calculated on a daily basis using the 
so-called metal factor for products containing these raw 
materials. A surcharge for the respective raw material is calcu-
lated as a supplement to the price of a product if the basic 
official price of the raw material in question is exceeded.
The surcharges are calculated in accordance with the following 
criteria:
• Basic official price of the raw material

Basic official price from the day prior to receipt of the order or 
prior to release order (daily price) for3)

- Silver (sales price, processed) 
- Gold (sales price, processed)

and for4)

- Copper (lower DEL notation + 1 %)
- Aluminum (aluminum in cables) 
- Lead (lead in cables)

• Metal factor of the products
Certain products are displayed with a metal factor. The metal 
factor determines the official price (for those raw materials 
concerned) as of which the metal surcharges are applied and 
the calculation method used (weight or percentage method). 
An exact explanation is given below.

Structure of the metal factor

The metal factor consists of several digits; the first digit indicates 
whether the percentage method of calculation refers to the list 
price or a possible discounted price (customer net price) (L = list 
price / N = customer net price).

The remaining digits indicate the method of calculation used for 
the respective raw material. If no surcharge is added for a raw 
material, a "-" is used. 

Weight method

The weight method uses the basic official price, the daily price 
and the raw material weight. In order to calculate the surcharge, 
the basic official price must be subtracted from the daily price. 
The difference is then multiplied by the raw material weight.

The basic official price can be found in the table below using the 
number (1 to 9) of the respective digit of the metal factor. The raw 
material weight can be found in the respective product descrip-
tions.

Percentage method

Use of the percentage method is indicated by the letters A-Z at 
the respective digit of the metal factor.

The surcharge is increased - dependent on the deviation of the 
daily price compared with the basic official price - using the per-
centage method in "steps" and consequently offers surcharges 
that remain constant within the framework of this "step range". A 
higher percentage rate is charged for each new step. The re-
spective percentage level can be found in the table below.

Metal factor examples

1) Refer to the separate explanation on the next page regarding the raw materials dysprosium and neodym (= rare earths).
2) For a different method of calculation, refer to the separate explanation for these raw materials on the next page.
3) Source: Umicore, Hanau (www.metalsmanagement.umicore.com).
4) Source: Schutzvereinigung DEL-Notiz e.V. (www.del-notiz.org).

1st digit List or customer net price using the percentage method

2nd digit for silver (AG)

3rd digit for copper (CU)

4th digit for aluminum (AL)

5th digit for lead (PB)

6th digit for gold (AU)

7th digit for dysprosium (Dy)2) 

8th digit for neodym (Nd)2) 

L E A – – – – –

Basis for % surcharge: List price

Silver Basis 150 €, Step 50 €, 0.5 %

Copper Basis 150 €, Step 50 €, 0.1 %

No surcharge for aluminum

No surcharge for lead

No surcharge for gold

No surcharge for dysprosium

No surcharge for neodym

N – A 6 – – – –

Basis for % surcharge: Customer net price

No surcharge for silver

Copper Basis 150 €, Step 50 €, 0.1 %

Aluminum acc. to weight, basic offic. price 225 €

No surcharge for lead

No surcharge for gold

No surcharge for dysprosium

No surcharge for neodym

– – 3 – – – – –

No basis necessary

No surcharge for silver

Copper acc. to weight, basic official price 150 €

No surcharge for aluminum

No surcharge for lead

No surcharge for gold

No surcharge for dysprosium

No surcharge for neodym
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■ Overview1)2)

Surcharge calculation
To compensate for variations in the price of the raw materials 
silver1), copper1), aluminum1), lead1), gold1), dysprosium and/or 
neodym, surcharges are calculated on a daily basis using the 
so-called metal factor for products containing these raw 
materials. The surcharge for dysprosium and neodym is calcu-
lated as a supplement to the price of a product if the basic 
official price of the raw material in question is exceeded.
The surcharge is calculated in accordance with the following 
criteria:
• Basic official price of the raw material2)

Three-month basic average price (see below) in the period 
before the quarter in which the order was received or the re-
lease order took place (= average official price) for
- dysprosium (Dy metal, 99 % min. FOB China; USD/kg)
- neodym (Nd metal, 99 % min. FOB China; USD/kg)

• Metal factor of the products
Certain products are displayed with a metal factor. The metal 
factor indicates (for those raw materials concerned) the basic 
official price as of which the surcharges for dysprosium and 
neodym are calculated using the weight method. An exact ex-
planation of the metal factor is given below.

Three-month average price

The prices of rare earths vary according to the foreign currency, 
and there is no freely accessible stock exchange listing. This 
makes it more difficult for all parties involved to monitor changes 
in price. In order to avoid continuous adjustment of the sur-
charges, but to still ensure fair, transparent pricing, an average 
price is calculated over a three-month period using the average 
monthly foreign exchange rate from USD to EUR (source: Euro-
pean Central Bank). Since not all facts are immediately available 
at the start of each month, a one-month buffer is allowed before 
the new average price applies.

Examples of calculation of the average official price:

Structure of the metal factor

The metal factor consists of several digits; the first digit is not rel-
evant to the calculation of dysprosium and neodym.

The remaining digits indicate the method of calculation used for 
the respective raw material. If no surcharge is added for a raw 
material, a "-" is used.

Weight method

The weight method uses the basic official price, the average 
price and the raw material weight. In order to calculate the sur-
charge, the basic official price must be subtracted from the av-
erage price. The difference is then multiplied by the raw material 
weight.

The basic official price can be found in the table below using the 
number (1 to 9) of the respective digit of the metal factor. Your 
Sales contact can inform you of the raw material weight.

Metal factor examples

1) For a different method of calculation, refer to the separate explanation for these raw materials on the previous page.
2) Source: Asian Metal Ltd (www.asianmetal.com)

Period for calculation of 
the average price:

Period during which the order/release order is 
effected and the average price applies:

Sep 2012 - Nov 2012 Q1 in 2013 (Jan - Mar)

Dec 2012 - Feb 2013 Q2 in 2013 (Apr - Jun)

Mar 2013 - May 2013 Q3 in 2013 (Jul - Sep)

Jun 2013 - Aug 2013 Q4 in 2013 (Oct - Dec)

1st digit List or customer net price using the percentage method

2nd digit for silver (AG)1)

3rd digit for copper (CU)1)

4th digit for aluminum (AL)1)

5th digit for lead (PB)1)

6th digit for gold (AU)1)

7th digit for dysprosium (Dy)

8th digit for neodym (Nd)

 – – – – – – 7 1

No basis necessary

No surcharge for silver

No surcharge for copper

No surcharge for aluminum

No surcharge for lead

No surcharge for gold

Dysprosium acc. to weight, basic official price 
300 €

Neodym acc. to weight, basic official price 50 €
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■ Overview

Percentage 
method

Basic official 
price
in €

Step range 
in €

% surcharge
1st step

% surcharge
2nd step

% surcharge
3rd step

% surcharge
4th step

% sur-
charge

per addi-
tional stepPrice in € Price in € Price in € Price in €

150.01 - 200.00 200.01 - 250.00 250.01 - 300.00 300.01 - 350.00

A 150 50 0.1 0.2 0.3 0.4 0.1

B 150 50 0.2 0.4 0.6 0.8 0.2

C 150 50 0.3 0.6 0.9 1.2 0.3

D 150 50 0.4 0.8 1.2 1.6 0.4

E 150 50 0.5 1.0 1.5 2.0 0.5

F 150 50 0.6 1.2 1.8 2.4 0.6

G 150 50 1.0 2.0 3.0 4.0 1.0

H 150 50 1.2 2.4 3.6 4.8 1.2

I 150 50 1.6 3.2 4.8 6.4 1.6

J 150 50 1.8 3.6 5.4 7.2 1.8

175.01 - 225.00 225.01 - 275.00 275.01 - 325.00 325.01 - 375.00

O 175 50 0.1 0.2 0.3 0.4 0.1

P 175 50 0.2 0.4 0.6 0.8 0.2

R 175 50 0.5 1.0 1.5 2.0 0.5

225.01 - 275.00 275.01 - 325.00 325.01 - 375.00 375.01 - 425.00

S 225 50 0.2 0.4 0.6 0.8 0.2

U 225 50 1.0 2.0 3.0 4.0 1.0

V 225 50 1.0 1.5 2.0 3.0 1.0

W 225 50 1.2 2.5 3.5 4.5 1.0

150.01 - 175.00 175.01 - 200.00 200.01 - 225.00 225.01 - 250.00

Y 150 25 0.3 0.6 0.9 1.2 0.3

400.01 - 425.00 425.01 - 450.00 450.01 - 475.00 475.01 - 500.00

Z 400 25 0.1 0.2 0.3 0.4 0.1

Price basis (1st digit)

L Calculation based on the list price

N Calculation based on the customer net price (discounted list price)

Weight 
method

Basic official price in €

1 50

Calculation based on raw material weight

2 100

3 150

4 175

5 200

6 225

7 300

8 400

9 555

Miscella-
neous

- No metal surcharge
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■ 1. General Provisions 

By using this catalog you can acquire hardware and software 
products described therein from Siemens AG subject to the 
following Terms and Conditions of Sale and Delivery (hereinafter 
referred to as "T&C"). Please note that the scope, the quality and 
the conditions for supplies and services, including software 
products, by any Siemens entity having a registered office 
outside Germany, shall be subject exclusively to the General 
Terms and Conditions of the respective Siemens entity. The 
following T&C apply exclusively for orders placed with Siemens 
Aktiengesellschaft, Germany.

1.1 For customers with a seat or registered office in 
Germany
For customers with a seat or registered office in Germany, the 
following applies subordinate to the T&C:
• the "General Terms of Payment"1) and,
• for software products, the "General License Conditions for 

Software Products for Automation and Drives for Customers 
with a Seat or Registered Office in Germany"1) and,

• for other supplies and services, the "General Conditions for 
the Supply of Products and Services of the Electrical and 
Electronics Industry"1).

1.2 For customers with a seat or registered office outside 
Germany
For customers with a seat or registered office outside Germany, 
the following applies subordinate to the T&C:
• the "General Terms of Payment"1) and,
• for software products, the "General License Conditions for 

Software Products for Automation and Drives for Customers 
with a Seat or Registered Office outside of Germany"1) and

• for other supplies and/or services, the "General Conditions for 
Supplies of Siemens Industry for Customers with a Seat or 
Registered Office outside of Germany"1).

■ 2. Prices

The prices are in € (Euro) ex point of delivery, exclusive of 
packaging.
The sales tax (value added tax) is not included in the prices. It 
shall be charged separately at the respective rate according to 
the applicable statutory legal regulations.
Prices are subject to change without prior notice. We will charge 
the prices valid at the time of delivery.
To compensate for variations in the price of raw materials (e.g. 
silver, copper, aluminum, lead, gold, dysprosium and neodym), 
surcharges are calculated on a daily basis using the so-called 
metal factor for products containing these raw materials. A 
surcharge for the respective raw material is calculated as a 
supplement to the price of a product if the basic official price of 
the raw material in question is exceeded.
The metal factor of a product indicates the basic official price 
(for those raw materials concerned) as of which the surcharges 
on the price of the product are applied, and with what method of 
calculation. 
You will find a detailed explanation of the metal factor on the 
page headed "Metal surcharges".
To calculate the surcharge (except in the cases of dysprosium 
and neodym), the official price from the day prior to that on which 
the order was received or the release order was effected is used.
To calculate the surcharge applicable to dysprosium and 
neodym ("rare earths"), the corresponding three-month basic 
average price in the quarter prior to that in which the order was 
received or the release order was effected is used with a one-
month buffer (details on the calculation can be found in the 
explanation of the metal factor).

■ 3. Additional Terms and Conditions

The dimensions are in mm. In Germany, according to the 
German law on units in measuring technology, data in inches 
apply only to devices for export.
Illustrations are not binding.
Insofar as there are no remarks on the individual pages of this 
catalog - especially with regard to data, dimensions and weights 
given - these are subject to change without prior notice.

■ 4. Export regulations

We shall not be obligated to fulfill any agreement if such 
fulfillment is prevented by any impediments arising out of 
national or international foreign trade or customs requirements 
or any embargoes and/or other sanctions.
Export of goods listed in this catalog may be subject to licensing 
requirements. We will indicate in the delivery details whether 
licenses are required under German, European and US export 
lists. Goods labeled with "AL" not equal to "N" are subject to 
European or German export authorization when being exported 
out of the EU. Goods labeled with "ECCN" not equal to "N" are 
subject to US re-export authorization. 
The export indications can be viewed in advance in the 
description of the respective goods on the Industry Mall, our 
online catalog system.  Only the export labels "AL" and "ECCN" 
indicated on order confirmations, delivery notes and invoices 
are authoritative.
Even without a label, or with label "AL:N" or "ECCN:N", authori-
zation may be required i.a. due to the final disposition and 
intended use of goods.
If you transfer goods (hardware and/or software and/or 
technology as well as corresponding documentation, regardless 
of the mode of provision) delivered by us or works and services 
(including all kinds of technical support) performed by us to a 
third party worldwide, you must comply with all applicable 
national and international (re-)export control regulations.
If required for the purpose of conducting export control checks, 
you (upon request by us) shall promptly provide us with all infor-
mation pertaining to the particular end customer, final dispo-
sition and intended use of goods delivered by us respectively 
works and services provided by us, as well as to any export 
control restrictions existing in this relation.
The products listed in this catalog may be subject to 
European/German and/or US export regulations. Any export 
requiring approval is therefore subject to authorization by the 
relevant authorities.
Errors excepted and subject to change without prior notice.

1) The text of the Terms and Conditions of Siemens AG can be 
downloaded at
www.siemens.com/automation/salesmaterial-
as/catalog/en/terms_of_trade_en.pdf
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Security information
Siemens provides products and solutions with industrial 
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trial security concept. Siemens’ products and solutions only 
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Customer is responsible to prevent unauthorized access to 
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http://www.siemens.com/industrialsecurity. 
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to apply latest updates may increase customer’s exposure 
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