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Dear Customer,

We are happy to present you with the new PDF version of Catalog MD 50.1 Edition 2017 — PDF Update 02/2018.
Catalog MD 50.1 - 2017 is also available in printed format.

The catalog has been revised and expanded:

The single-stage and two-stage cooling tower geared motors of series EKF and ZKF with torques of up to 19 000 Nm have now
been added.

Helical geared motors with the VLplus or XLplus reinforced bearing system as well as parallel shaft geared motors and bevel
geared motors with the VLplus reinforced bearing system have also been included.

VSD10 line motors for inverter operation have also been added.

We hope that you often use our new Catalog MD 50.1 and find it helpful.

Your personal contact will be glad to receive your suggestions and recommendations for improvement.
You can find your representative in our contact person database at
www.siemens.com/automation-contact

As a supplement to this catalog, the Drive Technology Configurator (DT Configurator) will help you when selecting the optimum
geared motor. You can call up the 2D and 3D data in all of the usual file formats and directly process it further.

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

Please contact your local Siemens office for additional information.
Up-to-date information about SIMOGEAR geared motors is available on the Internet at:
www.siemens.com/gearedmotors

Best regards,

LS S

Dr. Axel Maximilian Dietrich
Head of Product Management for Geared Motors
Siemens AG, Digital Factory Division, Motion Control, General Motion Control

siemens.com/gearedmotors
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Supersedes:
Catalog MD 50.1 - 2017 - PDF Edition

Refer to the Industry Mall for current updates of
this catalog:
www.siemens.com/industrymall

The products contained in this catalog can also be found
in the Interactive Catalog CA 01.
Article No.: E86060-D4001-A510-D8-7600

Please contact your local Siemens branch.
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Digital Enterprise

The building blocks that ensure
everything works together
perfectly in the digital enterprise

Digitalization is already changing all areas of life and existing
business models. It is placing greater pressure on industry
while at the same time creating new business opportunities.
Today, thanks to scalable solutions from Siemens, companies
can already become a digital enterprise and ensure their

competitiveness.

Industry faces tremendous challenges

Reduce
time-to-market

Today manufacturers
have to bring products to
market at an ever-increas-
ing pace despite the
growing complexity of
these products. In the
past, a major manufac-
turer would push aside a
small one, but now it is a
fast manufacturer that
overtakes a slow one.

\
-

flexibility

Consumers want cus-
tomized products, but at
a price they would pay
for a mass-produced
item. That only works

if production is more
flexible than ever
before.

N\

Improve
quality

To ensure a high level of
quality while meeting
legal requirements,
companies have to
establish closed quality
loops and enable the
traceability of products.

—

Boost
efficiency

Today the product itself
needs to be sustainable
and environmentally
friendly, while energy
efficiency in production
has become a competi-
tive advantage.

Increase
security

Increasing networking
escalates the threat to
production facilities
of cyberattacks. Today
more than ever, com-
panies need suitable
security measures.

n Siemens MD 50.1 - 2017
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Quick Feed 1

The digital enterprise has already
become a reality

To fully benefit from all the advantages of
digitalization, companies first have to
achieve complete consistency of their data.
Fully digitally integrated business processes,
including those of suppliers, can help to
create a digital representation of the entire
value chain. This requires

e the integration of industrial software
and automation,

e expansion of the communication net-
works,

e security in automation,

¢ and the use of business-specific
industrial services.

© Siemens AG 2018

MindSphere

The cloud-based open loT operating
system from Siemens

With MindSphere, Siemens offers a cost-
effective and scalable cloud platform as a
service (PaaS) for the development of appli-
cations. The platform, designed as an open
operating system for the Internet of Things,
makes it possible to improve the efficiency
of plants by collecting and analyzing large
volumes of production data.

Totally Integrated Automation (TIA)
Where digitalization becomes reality
Totally Integrated Automation (TIA) ensures
the seamless transition from the virtual to
the real world. It already encompasses all
the necessary conditions for transforming
the benefits of digitalization into true added
value. The data that will form the digital
twin for actual production is generated from
a common base.

Digital Plant

Learn more about the
digital enterprise for the
process industry
www.siemens.com/
digitalplant

Digital Enterprise Suite
Learn more about the
digital enterprise for the
discrete industry
www.siemens.com/
digital-enterprise-suite

Update 02/2018
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Integrated Drive Systems

Faster on the market and in the black with Integrated Drive Systems

SIMOGEAR is an important element of a Siemens Integrated Drive System,
contributing significantly to increased efficiency, productivity, and
availability in industrial production processes.

Integrated Drive Systems are Siemens’ trendsetting answer to the high
degree of complexity that characterizes drive and automation technology
today. The world’s only true one-stop solution for entire drive systems is
characterized in particular by its threefold integration: Horizontal, vertical,

and lifecycle integration ensure that every drive system component fits
seamlessly into the whole system, into any automation environment, and
even into the entire lifecycle of a plant.

The outcome is an optimal workflow — from engineering all the way to
service that entails more productivity, increased efficiency, and better
availability. That's how Integrated Drive Systems reduce time to market
and time to profit.

Horizontal integration

Integrated drive portfolio: The core elements of a fully integrated drive
portfolio are frequency converters, motors, couplings, and gear units.

At Siemens, they're all available from a single source. Perfectly integrated,
perfectly interacting. For all power and performance classes. As standard
solutions or fully customized. No other player in the market can offer a
comparable portfolio. Moreover, all Siemens drive components are
perfectly matched, so they are optimally interacting.

You can boost the availability
of your application or plant

99%

*e.g., conveyor application

-

Vertical integration

Thanks to vertical integration, the complete drive train is
seamlessly integrated in the entire automation environment —
an important prerequisite for production with maximum
value added. Integrated Drive Systems are part of Totally
Integrated Automation (TIA), which means that they

are perfectly embedded into the system architecture
of the entire industrial production process. This
enables optimal processes through maximum
communication and control.

With TIA Portal you can
cut your engineering time
by up to

3 0%

Lifecycle integration

Lifecycle integration adds the factor of time: Software and service
are available for the entire lifecycle of an Integrated Drive System.
That way, important optimization potential for maximum
productivity, increased efficiency, and highest availability

can be leveraged throughout the system’s lifecycle —

from planning, design, and engineering to operation,
maintenance, and all the way even to
modernization.

With Integrated Drive Systems, assets
become important success factors. They
ensure shorter time to market, maximum
productivity and efficiency in operation,
and shorter time to profit.

With Integrated Drive
Systems you can reduce
your maintenance costs

5%

www.siemens.com/ids

n Siemens MD 50.1 - 2017
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Introduction
Orientation

. Geared motors

SIMOGEAR is the new generation of geared motors from State-of-the-art production technology and improved testing
Siemens. SIMOGEAR gearboxes are available as helical, methods ensure the highest degree of quality and reliability.
parallel shaft, bevel, helical worm, and worm geared motors.

Gearbox type Gearbox designation Number of  Maximum output Transmission Maximum
sizes torque ratio motor power)
Ton i P4
Nm - kW
Helical geared motors
Z19 ... Z189 (2-stage) 13 100 ... 19 000 3.4 ...62.48 55)
D19 ... D189 (3-stage) 13 100 ... 19 000 36 ...328 55

Cooling tower geared

| motors
ZK89 ... ZK189 6 1060 ... 19 000 3.85...62.48 65
Fig. 1/1  Helical geared motor D/Z
E39 ... E149 (1-stage) 7 30 ... 1490 1.29...9.79 55

Cooling tower geared

motors
- EK89 ... EK149 4 280 ... 1490 1.3...9.79 55
Fig. 1/2  Helical geared motor E
Parallel shaft geared motors
FZ29 ... FZ189 (2-stage) 11 150 ... 19 000 4...48 55)
1 FD29 ... FD189 (3-stage) 11 150 ... 19 000 58 ... 377 55)
Fig. 1/3  Parallel shaft geared motor FD/FZ
Bevel geared motors
B19 ... B49 (2-stage) 4 50 ... 450 3.6 ... 59 7.5

Fig. 1/4  Bevel geared motor B

" with 4-pole motor for a 50 Hz line frequency in integral type of construction

1/2 Siemens MD 50.1 - 2017 Update 02/2018
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. Geared motors

Gearbox type Gearbox designation Number of  Maximum output Transmission Maximum
sizes torque ratio motor power”
Ton i P4
Nm - kW
K39 ... K189 (3-stage) 10 150 ... 19500 5.7 ...237 55)

Fig. 1/5  Bevel geared motor K

Helical worm geared motors

C29 ... C89 (2-stage) 5 61...1450 6.5 ... 363 7.5

Fig. 1/6  Helical worm geared motor C
Worm geared motors

S09 ... S29 (1-stage) 3 33..116 5.0...100 0.55

Fig. 1/7 Worm geared motor S
Tandem geared motors

D-29-719 ... D.189-D69 12 140 ... 19 000 325 ...27 816 7.5
(4-stage to 6-stage)

FZ.29-719 ... FD.189-D69 11 150 ... 19000 274 ... 29 900 7.5
(4-stage to 6-stage)

K.39-D/Z19 ... K189-DZ69 10 220 ... 19500 170 ... 14900 7.5
(5-stage or 6-stage)

C.29-D/z19 ... C.89-D/Z39 5 80...1310 270 ... 19000 7.5
(4-stage or 5-stage)

Fig. 1/8  Example of a tandem geared motor

) with 4-pole motor for a 50 Hz line frequency in integral type of construction

Update 02/2018 Siemens MD 50.1 - 2017 1/3
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Geared motors (continued)

Torque classes

SIMOGEAR geared motors are classified according to fixed
torque steps.

Within a torque class, for the various gearbox types, almost the
same output torques are achieved.

Helical gearboxes Z and D (2-stage and 3-stage)

Size - 19 29 39 49 59 69 79 89 109 129 149 169 189
Maximum output torque Nm - 100 140 200 320 450 600 840 1680 3100 5000 8000 14000 19000
Cooling tower gearboxes ZK (2-stage)

Maximum output torque Nm - - - - - - - - 1680 3100 5000 8000 14000 19000
Helical gearbox E (1-stage)

Size - - - 39 49 - 69 - 89 109 129 149 - -
Maximum output torque Nm - - - 65 108 - 205 - 365 565 800 1490 - -
Cooling tower gearboxes (1-stage)

Maximum output torque Nm - = = = = = = = 365 565 800 1490 - =
Parallel shaft gearboxes FZ and FD (2-stage and 3-stage)

Size - - 29 39 - 49 69 79 89 109 129 149 169 189
Maximum output torque Nm - - 150 290 - 480 600 1000 1850 3100 4850 8000 13600 19 000
Bevel gearbox B (2-stage)

Size - 19 29 39 - 49 - - - - - - - -
Maximum output torque Nm - 50 110 250 - 450 - - - - - - - -
Bevel gearbox K (3-stage)

Size - - - 39 - 49 69 79 89 109 129 149 169 189
Maximum output torque Nm - - - 220 - 420 600 820 1600 2900 4400 8000 13000 19500
Helical worm gearbox C (2-stage)

Size - - 29 39 - 49 69 - 89 - - - - -
Maximum output torque Nm - - 110 235 - 400 675 - 1450 - - - - -

Worm gearbox S (1-stage)

Size 09 19 29 - -
Maximum output torque Nm 33 72 116 - -

Benefits

High energy efficiency
for a fast return on investment

When developing SIMOGEAR geared motors, significant
emphasis was placed on achieving the highest possible energy
efficiency.

Using the plug-on pinion principle in the first SIMOGEAR
gearbox stage, higher transmission ratios are achieved when
compared to gearboxes with slip-on pinion.

This means that frequently instead of 3-stage gearboxes with an
efficiency of approx. 94 %, 2-stage helical and parallel shaft
gearboxes with a high efficiency of =2 96 % can be used.

Two-stage SIMOGEAR bevel geared motors B have a mechani-
cal efficiency of 2 96 %. With a range of transmission ratios from
i=3.5to0 60, they have been specifically designed to address
the requirements in conveyor technology.

Together with the new Siemens 1LE1 motors for efficiency
classes IE2 (High Efficiency) and IE3 (Premium Efficiency),
SIMOGEAR geared motors allow a high amount of energy to be
saved and reduce the stress on our environment.

Extremely compact and low weight
for easy handling in the machine or system in the smallest
space

An integrated end shield instead of an adapter plate and end
shield reduces the weight and space required in your machine
or system. In addition, interfaces and sealing joints are reduced
as a result of the integrated end shield.

Siemens MD 50.1 - 2017

With the SIMOGEAR bevel gearboxes, the length was able to be
significantly reduced through an optimized bearing design.

SIMOGEAR helical gearboxes D/Z29 to D/Z39 (200 Nm),
parallel shaft gearboxes F29 (150 Nm), bevel gearboxes B19 to
B49 (450 Nm), and helical worm gearboxes C29 (100 Nm) have
an aluminum gearbox housing.

Harmoniously coordinated modular system
to provide the optimum solution for your particular drive
task

The fine size graduations of SIMOGEAR gearboxes provide you
the optimum drive for every application regarding gearbox type,
rated output torque and transmission ratio.

When developing SIMOGEAR geared motors, significant
emphasis was placed on achieving well-balanced gearbox
properties.

With SIMOGEAR geared motors you can depend on harmonized
and coordinated properties regarding:

Maximum output torque

Permissible radial force

Output shaft diameter

Bearing service life

Housing stiffness

Gearing reliability (fatigue endurable)
Shaft strength (fatigue endurable)

Update 02/2018
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. Benefits (continued)

Fine ratio stages
to always obtain the output speed required

With their wide range of transmission ratios, from very low up to
very high, SIMOGEAR geared motors provide the necessary
flexibility for your drive application.

As a result of the wide ratio range, 4-pole induction motors can
be mainly used - the most cost-effective solution.

Further, the gearboxes are quieter as a result of the lower
circumferential velocity of the first gearbox stage.

Intelligent sealing concept
for a high degree of maintenance friendliness

An optimally coordinated sealing concept is available for the
SIMOGEAR gearbox output shaft to address the various
application areas and ambient conditions.

Gearbox sizes 19 and 29 are lubricated for life.
All SIMOGEAR geared motors with venting have as standard a
pressure breather valve.

The MODULOG modular principle
for outstanding flexibility

The motors used for the SIMOGEAR geared motors have a
modular design using our well-proven MODULOG modular
principle.

At the heart of the system is a basic motor dimensioned for
international line supply conditions with power ratings extending
from 0.09 to 55 kW (2/4/6/8-pole).

At the non-drive end (NDE), you have an individually configu-
rable MODULOG modular system, e.g. for brakes, backstop,
rotary pulse encoder, separately driven fan, and canopy.

This guarantees high availability as well as short delivery times.

| Integration

SIMOGEAR geared motors are part of the Siemens Integrated
Drive System (IDS).

Siemens Integrated Drive System (IDS) stands for standardized,
tailored, and modular components, systems, and services. It
encompasses the world's most extensive portfolio — from geared
motors through motor starters and inverters, identification
systems and switchgear up to the automation.

The complete portfolio is exhaustively tested — also in the field —
for maximum availability. The components are harmonized and
coordinated with one another with standard interfaces and
power bus systems.

Siemens Integrated Drive System (IDS) therefore allows you to
reduce your installation and commissioning costs, and at the
same time increase flexibility and system availability.

Energy-efficient motors, motor starters, soft-starters, and
inverters as well as the Power Management system based on
SIMATIC PCS 7, SIMATIC WinCC, and multi-function measuring
devices ensure a high energy saving potential.

Electrical
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Fig. 1/9

Example of the Siemens Integrated Drive System (IDS) for sophisticated conveyor applications
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© Siemens AG 2018

Introduction
Orientation

] Configuration

Drive Technology Configurator (DT Configurator)
within the CA 01

The Interactive Catalog CA 01 — the offline Industry Mall of
Siemens on DVD-ROM - contains over 100 000 products with
approximately 5 million possible drive system product variants.
The Drive Technology Configurator (DT Configurator) has been
developed to facilitate selection of the correct geared motor
and/or inverter from the wide spectrum of drives. It is integrated
as a selection tool in Catalog CA 01.

Article No.
E86060-D4001-A510-D8-7500

Description

Interactive Catalog CA 01
on DVD-ROM

including Drive Technology
Configurator, English

Drive Technology Configurator (DT Configurator)

The Drive Technology (DT) Configurator supports you when
configuring the optimum drive technology products for your
application — from gearboxes, motors, inverters as well as the
associated options and components through to controllers,
software licenses and connection systems. With or without
detailed knowledge of products:

Preselected product groups, targeted navigation through
selection menus and direct product selection through entry of
the article number support quick, efficient, and convenient
configuration.

In addition to all this, comprehensive documentation comprising
technical data sheets, 2D dimensional drawings/3D CAD

models, operating instructions, certificates, etc. can be selected
in the DT Configurator. Immediate ordering is possible by simply
transferring a parts list to the shopping cart of the Industry Mall.

Drives Techaokogry Coafiguenios (DT Condgeracon [T]

» Hama 0 sssmorsscies

¥ Language  Frens F11 13 g RAbcinen mode anol =

Article number input

Ecorplea:  SLUENO0A-LAAAI4A-T NS00 framplte MLFI wth oo coe) |
LMD L3 AT ATHRT (5O 588 U B8 0 WA )

Overview | product selection

Crnrverm | Grubth seloction

[T — 2 wetorn L] Comrot & Licsnses

S ——— - ————
—
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Fig. 1/10 DT Configurator

Drive Technology Configurator for efficient drive configuration

with the following functions

e Fast, efficient configuration of drive products and associated
components — gearboxes, motors, inverters, controllers,
connection systems

e Configuration of drive systems for pumps, fans and
compressor applications from 1 kW to 2.6 MW

e Displayable documentation for configured products and
components, such as
- Data sheets in PDF or RTF format
- 2D dimensional drawings/3D CAD models in various formats
- Operating instructions
- Certificates
- Start-up calculation for SIMOTICS motors

e Support with retrofitting in conjunction with Spares On Web
(www.siemens.com/sow)

e Ability to order products directly in the Siemens Industry Mall

Access to the Drive Technology Configurator

The Drive Technology Configurator can be called up without
registration and without a login:
www.siemens.com/dt-configurator

STARTER commissioning tool

The STARTER commissioning tool (V4.3 SP3 and higher)
simplifies the commissioning and maintenance of the
SINAMICS G110M motor integrated frequency inverter. The
operator guidance combined with comprehensive, user-friendly
functions for the relevant drive solution allow you to commission
the device quickly and easily.

Additional information about the STARTER commissioning tool is
available on the Internet at:
www.siemens.com/starter

SINAMICS Startdrive commissioning tool

SINAMICS Startdrive is a tool for configuring, commissioning,
and diagnosing the SINAMICS family of drives and is integrated
into the TIA Portal. SINAMICS Startdrive can be used to
implement drive tasks with the SINAMICS G110M (SINAMICS
Startdrive V13 and higher), SINAMICS G120, SINAMICS G120C,
SINAMICS G120D, and SINAMICS G120P inverter series. The
commissioning tool has been optimized with regard to user
friendliness and consistent use of the TIA Portal benefits of a
common working environment for PLC, HMI and drives.

The SINAMICS Startdrive commissioning tool is available free on
the Internet at:
www.siemens.com/startdrive

SIZER for Siemens Drives

For the project engineering of SIMOGEAR geared motors
operating on SINAMICS frequency inverters, the engineering
tool "Sizer for Siemens Drives" should be used. This ensures that
all the relevant aspects are taken into consideration (line
voltage, type of DC link (regulated/unregulated), utilization of the
motor in accordance with temperature class B or F, motor current
for inverter operation in Y circuit or D circuit, calculation of the
regenerative power, dimensioning of the braking resistor with
reference to the entered cyclic operation, etc.)

The SIZER for Siemens Drives engineering tool is available free
on the Internet at:
www.siemens.com/sizer

1/6 Siemens MD 50.1 - 2017
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Guidelines for selection and ordering

Article No. code

. Overview

The Article No. comprises a combination of digits and letters. Ordering data

To obtain a better overview, the Article No. is split up into three, o Complete Article No. with a -Z suffix, and order code(s) or

hyphenated blocks.

Example:

2KJ3105-1EM22-2AS1-Z +D01+M55

The first block (data positions 1 to 7) designates the gearbox
type; the second (data positions 8 to 12) designates the output
shaft and the motor type; and additional design characteristics
are coded in the third block (data positions 13 to 16).

Structure of the Article No.

plain text.

If a quotation has been requested, please specify the quota-
tion number in addition to the Article No.

When ordering a complete geared motor as a replacement
unit, the serial number of the original geared motor must be
specified.

Position of the Article No.

1

2

3 4 5 6 7 - 8 9 101112 - 13 14 15 16 - Z

SIMOGEAR geared motors

1st to 5th position:
Digit, letter,
Letter, digit, digit

Helical gearbox E, 1-stage
Helical gearbox Z, 2-stage
Helical gearbox D, 3-stage
Parallel shaft gearbox FZ, 2-stage
Parallel shaft gearbox FD, 3-stage
Bevel gearbox B, 2-stage

Bevel gearbox K, 3-stage

Helical worm gearbox C, 2-stage

N DN M NMDMNMDMDNDNDND

Worm gearbox S, 1-stage

ARAXAXRXAXAXAXAXAXAXAXRAXAR
[ .

W W W W wWwWwwwow
N o o g W N = O

6th to 7th position:
Digit, digit

Gearbox size

8th position:
Digit

Output shaft

9th to 10th position:

Letter, letter

Motor frame size

11th position: Induction motor LA 1
Digit Induction motor LE General Purpose 2
(aluminum)
Induction motor LES Severe Duty; Basic Line 3

(cast iron)

12th position:

Motor with improved efficiency
(Standard Efficiency IE1)

Digit
Motor with high efficiency 2
(High Efficiency IE2)
Motor with premium efficiency 3

(Premium Efficiency IE3)

13th position:
Digit

Frequency, voltage

14th position:
Letter

Foot-mounted design

Foot/flange-mounted design

Torgque arm Bevel gearbox K

Torque arm

Parallel shaft gearbox F, Bevel gearbox B
Helical worm gearbox C

Worm gearbox S

OO0 W >

Flange-mounted design

Housing flange design

15th to 16th position:

Letter, digit

Transmission ratio

Special designs

Coded
Non-coded

Order code required
Plain text required

- Z

Siemens MD 50.1 - 2017
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Article No. code

. Overview (continued)

Ordering example

A helical geared motor is required:

e Gearbox type, size Z59

e Motor 1.5 kW, 4-pole with 50 Hz line frequency
e Qutput speed 49, transmission ratio / = 28.89
e Solid shaft V35 x 70

* Mounting position M1

e Terminal box position 1A

This results in the following Article No. with order codes:

Position of the Article No. 1 2 3 45 6 7 -8 9 10 11 12 - 13 14 15 16 - Z + Order codes
Selection criteria Requirements

Helical gearbox Z, 2-stage 2 KJ 31 . . -@ . . A B -@EEENE-B®+ . +

Size 59 2 KJ 3105

Solid shaft V35 x 70 2 KJ 3 105-1

Frame size 90; 1.5kW;4-pole 2 K J 3 1 0 5 - 1 E M

Induction motor LE 2 KJ31065-1EM2

General Purpose

High Efficiency IE2 2 K 3 1 -1 EM 2 2

230V A/400 VY /[ 460 V'Y, 2 KJ 310 -1 EM 2 2 - 2

50//60 Hz

Foot-mounted design 2 KJ3105-1EMZ22-2 A

i=28.89 2 KJ3105-1TEMZ22-2AS8 1

M1 2 KJ3105-1EM22-2AS1-2Z + Dot

1A 2 KJ3105-1EMZ22-2AS81-2+ D01 + M55
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Type designation

. Type designation of the gearboxes

The type designation is a meaningful name for SIMOGEAR
geared motors.

It provides information about the fundamental design of the
geared motor and about its main technical features.

Example of gearbox type designation: F D A F S w 89 - Z 39
Helical gearbox -
Cooling tower gearbox, 1-stage EKF
Cooling tower gearbox, 2-stage ZKF
Parallel shaft gearbox
Bevel gearbox, 2-stage

F
B
Bevel gearbox, 3-stage K
Helical worm gearbox C

S

Worm gearbox

Stage
1-stage (for helical gearbox only) E

N

2-stage

3-stage D

Shaft
Solid shaft -
Hollow shaft A
Plug-in shaft E

Mounting
Foot-mounted design

Foot/flange-mounted design

Flange-mounted design

Housing flange design

ON|T|

Torque arm

Connection
Feather key / without feather key
Shrink disk
Splined shaft
SIMOLOC assembly system

DHn

Special features
Reduced-backlash version - w

Helical gearbox, 1-stage 39...149
Helical gearbox, 2-stage/3-stage 19... 189
Cooling tower gearbox, single-stage 89 ... 149
Cooling tower gearbox, 2-stage 89 ...189
Parallel shaft gearbox, 2-stage/3-stage 29...189
Bevel gearbox, 2-stage 19...49
Bevel gearbox, 3-stage 39..189
Helical worm gearbox, 2-stage 29...89
Worm gearbox, 1-stage 09...29

Gearbox type - intermediate gearbox

Helical gearbox - -

Stage - intermediate gearbox

2-stage - Z
3-stage - D
Helical gearbox, 2-stage/3-stage 19 ...69
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Type designation

N Type designation of the motors

ZLR - 4 P MFW L 3214 MN IA Slo4

Example of motor type designation: LE

Definition of motor

Motor type Three-phase Aluminum housing LA, LE
motor

Cast iron housing  LES

Type Integral mounting -

|IEC B14 flange |

Motor frame size  Specified acc. to EN 50347

Overall length Extended housing

Overall length specified acc. to EN 50347

S,L,M

Packet length / power value

A..Z

Number of poles  2-pole

4-pole

6-pole

8-pole
Special features

O oA~ N

Efficiency class Different to IE2 or IE3

|IE2 (High Efficiency) E
|IE3 (Premium Efficiency) P

SINAMICS G110M  With motor integrated frequency inverter SINAMICS G110M M

Ventilation Self ventilation -
Forced ventilation F
High inertia fan |

Canopy With protective cover w

Handwheel With handwheel D

Backstop With backstop X

Brake type DC brake L, FDX

Rated braking L brakes 4...400

torque FDX brakes 30, 40
Adjusted braking torque na..

1000

Microswitch for monitoring brake release M
Standard version N
Enclosed brake G
Manual brake release H
Manual brake release with locking mechanism HA

Incremental encoder IN
Resolver IR
Absolute encoder 1A
Prepared for encoder mounting \')

Functional safety
Functionally safe rotary encoder

Slo4
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. Overview

Helical geared motors

G_DO087_XX_00249

Fig. 1/11  Modular system, helical geared motor

SIMOGEAR helical geared motors are available in the following
versions for mounting in any position:

m 2 or 3 stages

m 1 stage for high output speeds

m 4 to 6 stages for especially low output speeds
m Foot-mounted design

m Flange-mounted design

m Flange-mounted design with VLplus and XLplus reinforced
bearing systems

m Design with integrated housing flange

m Combined foot/flange-mounted design (frame size 29 to 89)
m Cooling tower version

m Solid shaft design with and without feather key

Update 02/2018 Siemens MD 50.1 - 2017 1/11
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. Overview (continued)

Parallel shaft geared motors

G_D087_XX_00245

Fig. 1/12 Modular system, parallel shaft geared motor

SIMOGEAR parallel shaft geared motors are available in the
following versions for mounting in any position:

m 2 or 3 stages

m 4 to 6 stages for especially low output speeds

m Shaft-mounted design with torque arm

m Flange-mounted design

m Flange-mounted design with VLplus reinforced bearing system
m Design with integrated housing flange

m Foot-mounted design

m Hollow shaft design with feather key, splined shaft, shrink disk
or SIMOLOC assembly system

m Solid shaft design with and without feather key

1/12 Siemens MD 50.1 - 2017 Update 02/2018
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. Overview (continued)

Bevel geared motors B

Fig. 1/13  Modular system, bevel geared motor B

SIMOGEAR bevel geared motors B are available in the following
versions for mounting in any position:

m 2 stages

m Shaft-mounted design with torque arm
m Flange-mounted design

m Design with integrated housing flange
m Foot-mounted design

m Hollow shaft design with feather key, splined shaft, shrink disk
or SIMOLOC assembly system

m Solid shaft design with and without feather key (at one end or
both ends)

G_DO087_XX_00246

For 2-stage bevel gearboxes B, the torque arm is supplied loose
to enable it to be mounted as required on site. The position of the
torque arm can be freely selected.

Siemens MD 50.1 - 2017 1/13
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. Overview (continued)

Bevel geared motors K

G_DO087_XX_00247a

Fig. 1/14  Modular system, bevel geared motor K

SIMOGEAR bevel geared motors K are available in the following
versions for mounting in any position:

m 3 stages

m 5 or 6 stages for very low output speeds

m Shaft-mounted design with torque arm

m Flange-mounted design

m Flange-mounted design with VLplus reinforced bearing system
m Design with integrated housing flange

m Foot-mounted design

m Hollow shaft design with feather key, splined shaft, shrink disk
or SIMOLOC assembly system

m Solid shaft design with and without feather key (at one end or
both ends)

1/14 Siemens MD 50.1 - 2017 Update 02/2018



© Siemens AG 2018

Introduction
Guidelines for selection and ordering

. Overview (continued)

Helical worm geared motors

G_DO087_XX_00248

O
Fig. 1/15 Modular system, helical worm gearbox
SIMOGEAR helical worm gearboxes are available in the For helical worm gearboxes, the torque arm is supplied loose to
following versions for mounting in any position: enable it to be mounted as required on site. The position of the

m 2 stages torque arm can be freely selected.

m 4 or 5 stages for very low output speeds
m Shaft-mounted design with torque arm
m Flange-mounted design

m Design with integrated housing flange
m Foot-mounted design

m Hollow shaft design with feather key, shrink disk or SIMOLOC
assembly system

m Solid shaft design with and without feather key (at one end or
both ends)

Siemens MD 50.1 - 2017 1/15
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. Overview (continued)

Worm geared motors

Fig. 1/16  Modular system, worm gearbox

SIMOGEAR worm gearboxes are available in the following
versions for mounting in any position:

m 1 stage

m Shaft-mounted design with torque arm

m Flange-mounted design

m Design with integrated housing flange

m Foot-mounted design

m Solid shaft design with feather key (at one end or both ends)
m Hollow shaft design with feather key

m Hollow shaft design with plug-in shaft

@
| &
| 5
S
%
N
N
S
13
a
o

For worm gearboxes, the torque arm is supplied loose to enable
it to be mounted as required on site. The position of the torque
arm can be freely selected.

1/16 Siemens MD 50.1 - 2017




© Siemens AG 2018

Introduction
Guidelines for selection and ordering

Notes on selection tables

. Structure of the tables for geared motors up to 55 kW

In the selection tables you will find the most frequently used The specified output speeds are guide values.

versions and combinations of geared motors sorted according You can calculate the rated input speed based on the rated

to the motor power. Additional combinations can be selected motor speed and the transmission ratio. Please note that the
with our SIMOGEAR Configurator. actual output speed will depend on the motor load and the line

The power ratings and torques specified in the catalog refer to supply conditions.

mounting position M1 and comparable types of construction,
where the input stage does not run completely immersed in oil.

Further, standard equipment and standard lubrication of the
geared motors as well as normal ambient conditions are

assumed.

Prated ny T, i Fro fa m Article No. Order
code

kW rpm Nm = N = kg Number
of poles

0.37 Type designation FD.49-LA71MH4

13 270 105.10 8 640 1.8 27 2KJ3403 - H CE11 - H H G1

L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4

(1) 2 (3) (4) (5) (6) (7) (8) 9)

(1)  Rated motor power at 50 Hz (6) Service factor

(2) Geared motor output speed (7)  Drive weight without any oil

(3) Geared motor output torque (8) Article No.

(4)  Transmission ratio (9)  Order code for number of poles

(5) Permissible radial force at the center of shaft extension

(foot-mounted design with solid shaft)
. Structure of the tables for transmission ratios and torques

In the selection tables for transmission ratios and torques, the

gearboxes are sorted according to gearbox type and ratio.

i n Ton Fro (o) Ja Rex Motor frame size Article No.

- rom Nm N 107 kgm? - 63 71 80 90 100 112 132 160 180 200 225 250

Type designation D.59

76.38 19 450 7 660 8 0.59 611/8 v v v vV v /S 2KJ3205 - NNNENE - E1

3 3 3 3 3 L 4 3 L 4

(1) 2 3) (4) 6) () (7) (8) 9)

(1) Transmission ratio (6) Moment of inertia of the gearbox reduced to the input shaft

(2)  Geared motor output speed at a motor speed of 1 450 rpm (7)  Ratio, number of teeth

(8)  Maximum gearbox output torque (8) Geometrically possible geared motor combination

with service factor of fg = 1 (9)  Article No.

(4) Permissible radial force at the center of shaft extension
(foot-mounted design with solid shaft)

(5) Torsional backlash in minutes of arc for reduced-backlash
version (order code G99)
If torsional backlash is not specified, the option
"'reduced-backlash version" is not possible with this ratio.
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Notes on selection tables

. Structure of the efficiency tables
Left-hand side

Nmot = 2 800 rpm Nmot = 1400 rpm Nmot = 900 rpm
i n o Pmot M ny Ton  Pmot M ny ToN Pmot M Article No.
- rom  Nm kW % rom  Nm kW % rom  Nm kW %
Type designation C.49

127.64 22 300 095 73 11.0 355 056 73 7.1 355 037 71 2KJ3603 - ENEEN- ENF2

L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4

(1) @ © ¢ 6 @ @ @ 6 @ @ @ ©6 (6

(1) Transmission ratio (4)  Input power

(2)  Geared motor output speed at specified motor speed Nyt (5) Efficiency

(3)  Maximum gearbox output torque (6)  Article No.

with service factor of fg = 1
. Structure of the motor power tables

Motors with IE2 High Efficiency

Left-hand side

Frame Motor Prated NMiated Tiated hated cos ¢ n Isf/lkateq  Article No. Order

size code

4/4 load  3/4 load Data position Number

KW rom Nm A - % % : 9th 10th 11th 12th Of Poles

80 LE8OMDA4E 0.55 1440 3.65 1.39 0.74 771 76.8 5.3 D Cc 2 2 -

2-pole, 3 000 rpm at 50 Hz

80 LESBOMA2E 0.75 2 805 2.55 1.67 0.84 77.4 795 4.9 D B 2 2 P00

3 3 L 4 L 4 L 4 L 4 3 3 3 3 $% ¥ 3 3 3

(1) 2 (3) (4) (5) (6) (7) (8) (8) (9) (10) (10) (11) (12) (13)

(1) Motor frame size (8) Efficiency

(2)  Motor designation (9) Relative starting current

(3) Rated power (10) Article No. of the motor frame size

(4) Rated speed (11) Article No. of the motor type

(5) Rated torque (12) Article No. of the motor series

(6) Rated current (13) Order code for number of poles

(7)  Power factor

For different voltages, the starting, average acceleration and breakdown torque change acc. to a square law from their rated value.
Right-hand side

Frame Motor Tst/Trated TB/ Trated Ta/Trated Lpta Lwa Z Jmot Mot Article No. Order
size code
Data position Number

. : ; dB(A) dB(A) 1 10 kgm? kg oth 10th 11th 12th Of Poles

4-pole, 1 500 rpm at 50 Hz

80 LESBOMD4E 2.2 3.1 2.4 53 64 9 000 17 93 D C 2 2 -

2-pole, 3 000 rpm at 50 Hz

80 LESBOMA2E 1.9 2.3 2.0 60 71 6 000 8 83 D B 2 2 P00

L 2 L 2 L 2 1 4 L 2 L 2 1 4 1 4 1 4 L 2 $§ &8 8 3 3

(1) 2 () (4) (5) (6) (7) (8) (9) (10) (11) (A1) (12) (13) (14)

(1) Motor frame size (8)  No-load switching frequency

(2)  Motor designation (9) Moment of inertia

(3) Relative starting torque (10) Weight (without end shield at DE)
(4)  Relative breakdown torque (11) Article No. of the motor frame size
(5) Relative average acceleration torque (12) Article No. of the motor type

(6) Measuring surface sound pressure level (13) Article No. of the motor series

(7)  Sound power level (14) Order code for number of poles
Siemens MD 50.1 - 2017 Update 02/2018



Notes on selection tables

© Siemens AG 2018

Introduction
Guidelines for selection and ordering

. Structure of the motor power tables (continued)

NEMA Energy Efficient motors MG1
Left-hand side

Frame Motor Prated Mrated Trated EISA kated €os ¢ n Isthated  Tst/Trated
size CC no. 4/4load  3/4 load
kW hp rpm Nm CC032A A - % % - -

80 LE8BOZMQ4P 0.75 1.00 1760 4.07 v 1.53 0.71 85.50 84.50 8.30 3.10
80 LESOME2P 0.75 1.00 3480 2.06 v 1.46 0.84 77.00 78.00 7.10 3.00

LE80ZMJ2P 1.10 1.50 3500 3 v 1.98 0.83 84.00 84.00 8.40 3.30
3 3 L 4 3 L 4 L 4 L 4 L 4 1 4 L 2 1 4
(1) 2 (3) 3) (4) (5) (6) (7) (8) 9) 9) (10) (11)
(1) Motor frame size (7) Rated current
(2)  Motor designation (8) Power factor
(3) Rated power (9) Efficiency
(4) Rated speed (10) Starting current
(5) Rated torque (11) Relative starting torque
(6) Energy Independence and Security Act

For different voltages, the starting, average acceleration and breakdown torque change acc. to a square law from their rated value.

Right-hand side

Frame Motor
size

Tei/ Trated Ta/Trated Lpta

dB (A)

4-pole, 1 800 rpm at 60 Hz, 50 Hz power

Lwa Zy Jmot mpot  Article No. Order code
Data position Number Specification
of poles
dB(A) 1/ 10 kgm? kg 9th  10th 11th 12th NEMA UL-R/CSA

80 LEBOZMQ4P 4.70 O.R. 15 66 O.R. 29 10.00 D F 2 3 - N38 N35

80 LEBOME2P 3.60 O.R. 64 75 O.R. 11 930 D B 2 3 P00 N38 N35
LE8BOZMJ2P 4.50 O.R. 64 75 O.R. 13 1000 D M 2 3 P00 N38 N35

1 4 1 4 L 4 L 4 L 2 L 4 L 4 $§ & 3 3 3

(1) 2) (3) (4) (5) (6) (7) (8) (9) (10) (10) (11) (12) (13) (14)

(1) Motor frame size (8) Moment of inertia

(2)  Motor designation (9) Weight (without end shield at DE)

(8) Relative breakdown torque (10) Article No. of the motor frame size

(4) Relative average acceleration torque (11) Article No. of the motor type

(5)  Measuring surface sound pressure level (12) Article No. of the motor series

(6) Sound power level (13) Order code for number of poles

(7)  No-load switching frequency (14) Order code for special specifications

Update 02/2018
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Notes on selection tables

. Structure of the motor power tables (continued)

VSD10 line motors for inverter operation
Left-hand side

Frame size Motor Prated Circuit Nrated Trated lrated cos ¢ n Article No. Order code
50/87 Hz: 400 V 4/4 load Data position Power No. of
60 Hz: 460 V poles

kw Hz Nm A - % 9th  10th 11th 12th

4-pole, 1 500 rpm at 50 Hz power

100 LE100LB4V 2.2 Y 52.9 14.0 5.2 0.81 79.7 F L 2 8 P92 -

4-pole, 1 800 rpm at 60 Hz power

112 LE112ME4V 455 Y 62.2 24.0 8.3 0.85 85.0 G H 2 8 P92 -

3 3 L 4 3 L 4 3 3 L 4 3 y§ 3 3 3 3 3

1 @) ®3) ) (6) (6) @) 8) (€) (10) (10) (11) (12) (13)  (14)

Motor frame size 8) Power factor

(1) (

(2)  Motor designation (9) Efficiency

(3) Rated power (10) Article No. of the motor frame size
(4)  Circuit (11) Article No. of the motor type

(5) Rated speed (12) Article No. of the motor series

(6) Rated torque (13) Order code for power

(7) Rated current (14) Order code for number of poles

For different voltages, the starting, average acceleration and breakdown torque change acc. to a square law from their rated value.

Right-hand side

Frame size Motor Lota  Lwa  Mech.  Jyor Myt Preferred Frame IES class  Article No. Order code
speed SINAMICS G120-PM240 size acc. to "
limit Other SINAMICS EN 50598.2 D2 Posion o e
inverters also possible
dB (A) dB(A) rpm 10 kgm? kg Type ! 9th 10th 11th 12th

4-pole, 1 500 rpm at 50 Hz power

100 LE100LB4V 79.0 91.0 4200 59 15 6SL3210-1PE16-1.L1 FSA  IESH F L 2 8 P92 -
4-pole, 1 800 rpm at 60 Hz power

112 LE112ME4V 772 892 4200 100 27 6SL3210-1PE21-1.LO FSB  IES1 G H 2 8 P92 -

) In addition to the Power Module, a Control Unit and an Operator Panel are required (see Catalog D 31.1 and/or D 35).

$ L 4 L 4 L 4 $ L 4 $ L 4 L I S 4
(1 2 @ @ 6 (6) (AN ) 9 (10 (1) (1) (12) (13) (14) ~ (14)

(1) Motor frame size (9) Frame size

(2)  Motor designation (10) IES class acc. to EN 50598-2

(3) Measuring surface sound pressure level (11) Article No. of the motor frame size
(4)  Sound power level (12) Article No. of the motor type

(5) Mechanical speed limit (13) Article No. of the motor series

(6) Moment of inertia (14) Order code for power

(7)  Weight (without end shield at DE) (15) Order code for number of poles
(8)  Preferred SINAMICS G120-PM240
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Notes on dimensional drawings

. Overview
Shaft heights Hollow shafts with splines
DIN 747 shaft heights for machines Splines according to DIN 5480
SleNi e ISEEEE Hollow shafts for the SIMOLOC assembly system
mm mm The diameters of the taper bushing and the bronze bushing are
< 250 05 designed to hold a customer shaft with tolerance h11.
> 250 ! Minimum requirement for the design of the customer shaft:
Note: e Bright steel drawn DIN EN 10278 (tolerance @: ISO h11)
For foot-mounted gearboxes, the mounted motor can extend * Elastic limit Re 2 = 360N/mm?
below the mounting surface of the gearbox. * Module of elasticity, approx. 206 kN/mm?
Shaft extensions e Straightness less than 0.5 mm/m
DIN 748-1 cylindrical shaft extensions Note:
Deviation from the specified straightness will cause radial runout
Diameter tolerance: of the customers shaft. Customer shafts with minor radial runout

ensure optimum operating conditions for geared motors. This

Diameter folerance has a positive impact on the service life of the drive train.
mm mm
<50 ISO k6 Flanges
> 50 ISO m6 Centering edge tolerance:
Centering holes according to DIN 332, form DR: O EE Gl B2

- . mm mm
Diameter Thread size

<300 ISO j6

mm -
> 16 o1 VG > 350 ISO h6
>21..24 M8
>24 30 M0 Vent valves
>30...38 M12 The gearboxes are shown in the dimensional drawings with
>38 .50 M6 screw plugs.

50 85 NIZ0 If venting is required, then depending on the type of
Zou construction, an activated vent valve is installed.
>85...130 M24 The contour dimension can change slightly as a result.
> 130 M30

Undercut acc. to DIN 509:

Diameter Undercut acc. to  Suggested construction, FDZIFZZ39 G
DIN 509 minimum hollow on mating piece e —1‘ 585 L
mm mm ﬂ: | i
>16...18 E1.0x0.2 0.9x45° m Tﬂ I 2
>18...50 E1.2x0.2 1.1x45° By sl SN
>50...80 E1.6x0.3 1.4x45° ggjf ; 5 g 2 ®,
9 g L 9|
>80..125  E25x04 22x45° — 5 i
Al h +
95 DR M10x22
112
Hollow shafts FDAZIFZAZ39 FDAZSIFZAZS39 FDAZT/FZAZT39

145 985 145 145 985

Hollow shaft with feather key

Diameter tolerance @: 1ISO H7 measured using a mandrel gauge
Feather key: acc. to DIN 6885-1 (high form)

6

Hollow shafts with shrink disk

Diameter tolerance &: ISO H7 with mandrel gauge, measured in g
the area of the shrink disk seat. Hub seat, output side equipped
with journal bearing sleeve.

20 35

N30x1,25x30x22x9H

@30

=245

gt i imul
8

18 25 25 18

@30 HT,

W30x1,26%30x22xBf

30 h6

Minimum requirement for the design of the customer shaft:
e Elastic limit Re = 360 N/mm?

e Module of elasticity, approx. 206 kN/mm?

e Without tapped hole on the face

e Customer shaft must not be in contact with shaft shoulder
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Geared motors for use worldwide

. Overview

The following certificates are available for SIMOGEAR geared
motors. You can select these individually, or combine them freely
into a multi-certificate.

Specifications
Country/economic area Marking Legal/normative requirements
Examples
Europe/EU c € Low Voltage Directive (LVD) 2006/95/EC
Eco-design Directive 2009/125/EC
EU Regulation (EC) No. 640/2009 to implement the eco-design
directive and amending regulation (EU) No. 4/2014
USA MG1-12 NEMA MG1-12
. . National standard
UL 1004

Standard of the Underwriters Laboratories Inc.
(testing and certification body)

|
e

CC032 A EISA
Energy Independence Security Act
Canada CSA-C22.2 No. 100

I I Sp® Standard of the Canadian Standards Association

Energy Verified EER
Energy Efficiency Regulations
China ccc
E China Compulsory Certification

CEL - China Energy Label
Based on the national standard GB 18613-2012

ECL
Energy Conservation Law of PRC

Russian Federation EAC
[ H [ Eurasian Conformity
Belarus
i
Kazakhstan
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. Motors for the North American market

Motors in frame sizes 63 to 250 are available in designs which
meet the UL-R and CSA standards.

Order code:

. Motors for the Chinese market

Design in accordance with UL-R and CSA N38
Note:

In the USA, a distinction is made between the rated voltage of
the supply system and the rated voltage of the motor.
See the table below for the assignment:

Country  Rated voltage of the Rated voltage of the motor
supply system

USA 208 V 200 V
240V 230V
480V 460 V

Canada 600 V 575V

UL-R - Underwriters Laboratories Inc.

The motors are listed for up to 600 V by Underwriters
Laboratories Inc. ("Recognition Mark" = R/C). Motor voltages up
to 600 V are certified according to UL. "UL Recognition Mark" is
included on the rating plate of the motor.

In addition, the motor is designed to meet the NEMA MG 1-12
electrical standard and includes the following data on the rating
plate:

¢ Rated voltage(s)
e Nominal efficiency
e Design letter

e Code letter

e CONT

o NEMA MG1-12.

Externally or internally mounted components such as:

e Motor protection

e Heating element

e Forced ventilation

e Brake

e Encoder

e Plug connection

are UL-R/C, CSA, or C-US listed or used by manufacturers in

accordance with regulations. UL-R/C cable glands must be
used for the cable entry.

CSA - Canadian Standard Association

The motors are approved for up to 690 V in accordance with the
"Canadian Standard Association" (CSA). Externally or internally
mounted components which are used are listed by CSA or are

used by manufacturers in accordance with regulations. The CSA
mark and the rated voltage are stamped on the rating plate.

When energy-saving motors are ordered, they also have the
"CSA-E mark" on the rating plate.

CCC-certified motors, frame sizes 63 to 90, are available for
export to China.

The "China Energy Label" required for import into China is
available for motors in frame sizes from 80 to 250.

The motors are marked according to the requirements with CCC,
CEL or both specifications.

Order code:

Design for the Chinese market N67

CCC - China Compulsory Certification

"Small power motors" which are exported to China must be
certified up to a rated power of:

2-pole: < 2.2 kW

4-pole: < 1.1 kW
6-pole: < 0.75 kW
8-pole: < 0.55 kW

Motors requiring certification are certified by CQC

(China Quality Certification Center).

When ordered, the "CCC (Safety Mark)" logo is stamped on the
rating plate and packaging.

Note:

Chinese customs checks the need for certification of imported
products by means of the commodity code.

The following do not need to be certified:

e Motors imported to China which have already been installed
in a machine

* Repair parts

CEL — China Energy Label

China introduced mandatory energy efficiency labeling for
electric motors in June 2008.

From September 1, 2008, and until the transition phase expires,
the affected electric motors may only be imported into China and
sold in the country with a valid "China Energy Label".

The motor must be labeled with the "China Energy Label" sticker,
which states the efficiency class.

In addition to the Energy Label (dimensions 80 x 54 mm), the
efficiency is also stamped on the rating plate.

2-pole, 4-pole, and 6-pole motors with a line frequency of 50 Hz
and a rated voltage of up to 1 000 V must be appropriately
marked. Efficiency classes 2 and 3 apply here to motors with
rated powers from 0.75 to 375 kW.
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Geared motors for use worldwide

. Motors for the Eurasian market

SIMOGEAR geared motors are certified for the Eurasian
economic area.

In the Russia, Kasachstan and Belarus customs union, new
technical regulations and uniform conformity requirements
(EAC) have been introduced. These replace the previous
GOST-R certificates which thus lose their validity.

The certificate is mandatory for export and is required by the
customs authorities.

The EAC certificate is valid for all geared motors. For gearboxes
with adapters the EAC certificate is not necessary because the
EAC certificate only refers to the motor.

Order code:

Design in accordance with EAC N30

. Without CE marking for export

For geared motors to be exported outside the European
Economic Area, the order option "without CE marking for export"
is available. The CE marking is not displayed on the rating plate
of these motors.

These geared motors may only be exported to countries outside
the European economic area which do not require the
CE marking.

Order code:
Without CE marking N68

. Explosion protection according to ATEX

SIMOGEAR gearboxes are available for operation in hazardous
areas. The explosion-proof versions of the helical, parallel shaft,
bevel, helical worm and worm gearboxes comply with Directive
2014/34/EU (ATEX) which came into force on April 20, 2016.

The gearboxes are approved for use in zones 1 and 2 (gases)
and zones 21 and 22 (dust).

Ex atmosphere/Zone Category Frequency SIMOGEAR
gearbox
G (gasand D (dust) available
steam)
0 20 1 constantly or no
long-term
1 21 2 infrequently  yes
2 22 3 rarely or yes
briefly

Use in explosive atmosphere G (gases) is permissible for
temperature classes T1 to T4. With use in explosive atmosphere
D (dust), it must be noted that the maximum permissible
temperature for the gearbox is 120 °C.
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Efficiency classes and efficiencies according to IEC 60034-30-1

Harmonization of the efficiency classes Minimum efficiencies according to IEC 60034-30-1:2014
Various energy efficiency standards exist worldwide for induc- Rated Efficiency 7in %

tion motors. To promote international standardization, the inter- PoWer Frated |EC IE class

national standard IEC 60034-30-1 03/2014 (Rotating electrical IE1 - Standard Efficiency IE2 - High Efficiency
machines — Part 30: Efficiency classes of single-speed, kw 2-pole 4-pole 6-pole 8-pole 2-pole 4-pole 6-pole 8-pole
three-phase, cage-induction motors (IE code)) was drawn up. 0.18 528 570 455 380 604 647 566 459
This groups low-voltage asynchronous motors into new 0.20 546 585 476 397 619 659 582 474
eﬁiciency classes (f”’St released in October 2008) 0.25 58.2 615 521 434 64.8 68.5 61.6 50.6
Applicability (excerpt) 0.37 639 660 59.7 497 695 727 676 56.1

e Low-voltage motors up to 1 000 V 0.40 649 66.8 611 509 704 735 688 57.2

(50/60 Hz with ine operation) S o e
o Rat|ng:.o.12 to 1 000 kW; with 2, 4, 6, or 8 poles T =5 750 720 665 796 814 781 708
¢ Operating mode: S1 15 772 772 752 702 813 828 798 741
The efficiencies in IEC 60034-30-1 are based on the method for 22 79.7 WOMEN 777 [(AcHN 832 [BHSHN 81.8 W76
determining losses according to IEC 60034-2-1:2014. 3.0 815 815 797 770 846 855 833 800

. 4.0 831 831 814 792 858 866 846 819
IE efficiency classes 55 847 847 831 814 870 877 860 838
The efficiency classes are grouped according to the following 7.5 86.0 86.0 847 831 881 887 872 853
nomenclature (IE = International Efficiency): 11 87.6 87.6 864 850 894 89.8 887 86.9
e |E1 (Standard Efficiency) 15 88.7 887 877 862 903 906 89.7 88.0
. " 185 893 893 8386 869 909 912 904 886
e |E2 (High Efficien
(Hig . cie .c.y) 22 899 899 892 874 913 916 909 89.1
* IE3 (Premium Efficiency) 30 9.7 907 902 883 920 923 917 898
e |E4 (Super Premium Efficiency) 37 912 912 908 888 925 927 922 90.3
Comparison of IE efficiency classes 45 91.7 EINE 4 o009 Eri o7 Fii
55 921 921 919 897 932 935 931 910
IE4 " Grade 1 (IE4) 90 930 930 929 907 941 942 940 919
IE3 Premium Efficient (60 Hz) ~ Grade 2 (IE3) 110 933 933 933 911 943 945 943 923
= 132 935 935 935 915 946 947 946 926
IE2 E Efficient (60 H Grade 3 (IE2
nergy Efficient (60 Hz) rade 3 (IE2) 160 938 938 938 919 948 949 948 930
) Defined in IEC/TS 60034-31. 200..375 940 940 940 925 950 951 950 935
Note: Rated Efficiency nin %
All efficiency classes are stated with reference to 50 Hz data Power Prated |EC IE class
(unless specified otherwise). IE3 - Premium Efficiency IE4 - Super Premium Efficiency
Measuring method according to IEC 60034-2-1:2014 for ngg g:r)p;'e g;’;'e gépgle iép;)'e %pg'e ;p;)le %p?'e g;pgle
determining the efficiency : : : : : : : : :

. ) i ) 0.20 672 711 654 606 719 758 714 684
With this measuring method, motor losses are no longer applied 025 697 735 686 641 743 779 741 708
as a percentage, but are determined by standard methods. The 037 738 773 735 693 781 811 780 743
Pom|r|1£e|1:IFe2ﬁ{C|<la£;3|es aretLhereLotrﬁ redﬁced tf)rom EFF’[1 t%IEZ ?nd 0.40 746 780 744 701 789 817 787 749

rﬁmsical chgn eéetgetﬂe ggtgors ere have been no technical or 055 778 808 772 730 815 839 809 770
pny 9 : 0.75 80.7 825 789 750 835 857 827 784
Previously: PLL = 0.5 % of P1 was added (IEC 60034-2) 1.1 827 841 810 777 852 872 845 808
Now: PLL = individual measurement (IEC 60034-1) 15 842 853 825 797 865 882 859 826
PLL = load-dependent supplementary losses 2.2 859 867 843 819 830 895 874 845
3.0 871 877 856 835 891 904 886 859
40 881 886 868 848 900 911 895 87.1
T 100 8 55 892 896 880 862 909 919 905 883
% — 8 75 901 904 891 873 917 926 913 893

|t — |

§ 90 — % 11 912 914 903 886 926 933 923 904

2 85 —ff/ §‘ 15 919 921 912 896 933 939 929 912

T 80 7~ © 185 924 926 917 901 937 942 934 917

22 927 930 922 906 940 945 937 921

75‘7’ S 30 933 936 920 913 045 049 942 927
702 t IE;ZS(')(')Z'ZB I = 37 937 939 933 018 048 0952 045 931

65 +—————2ce 0 Ep DA D LA s L | 45 940 942 937 922 950 954 948 934
0.75(1:5] 3 |5:5] 11 [18.5] 30 | 45 | 75 [ 110]200|500]s00 |k 55 043 946 o1 925 953 957 951 937

Power —» 90 950 952 949 934 958 961 956 94.4

=7 — D — B2 V=l 110 952 954 951 937 96.0 96.3 958 947

132 954 956 954 940 962 964 960 949

Fig. 1/18 |E1-IES efficiencies 4-pole at 50 Hz 160 956 958 956 943 963 966 962 95.1

200..375 968 96.0 958 946 965 967 963 954
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General information regarding efficiency in accordance with International Efficiency

] Efficiency classes and efficiencies according to IEC 60034-30-1 (continued)

Background information

Comprehensive laws have been introduced in the European
Union with the objective of reducing energy consumption and
therefore CO2 emissions. EU Directive 640/2009 concerns the
energy consumption or efficiency of induction motors in the
industrial environment. This Directive is now in force in every
country of the European economic area.

For further details on internationally applicable standards and
legal requirements, visit:
www.siemens.com/international-efficiency

Exceptions to the EU Directive

e Motors that are designed to be operated totally submerged in
a liquid;

e Motors fully integrated into a product (e.g. a gearbox, pump,

fan or compressor) whose energy efficiency cannot be
measured independently of the product;

e Motors that are specially designed for operation under the

following conditions:

- At altitudes greater than 4 000 meters above sea level,

- At ambient temperatures above 60 °C;

- At maximum operating temperatures above 400 °C;

- At ambient temperatures below -30 °C (any motor)

- With cooling liquid temperatures at the product intake of
below 5 °C or above 25 °C;

- In hazardous areas in the context of Directive 94/9/EU of the
European Parliament and Council;

e Brake motors

The following motors are not involved:

e 8-pole motors

e Pole-changing motors

e Synchronous motors

e Motors for intermittent duty S2 to S9

e Single-phase motors

e Motors specially developed for inverter operation in
accordance with IEC 60034-25

The following changes came/will come into effect on the
dates below:

Since July 27,2014, the following exceptions have been valid
in accordance with EU Regulation 04/2014:

e At altitudes exceeding 4 000 m (above sea level)

e Where ambient temperatures exceed 60 °C

e At ambient temperatures of less than -30 °C, or less than 0 °C
with water cooling

e Where coolant temperatures at the inlet to a product are less
than 0 °C or exceed 32 °C
From January 1, 2015:

Compliance with the legally required minimum efficiency class
IE3 for power ratings from 7.5 to 375 kW or, as an alternative,
IE2 motor plus frequency inverter

Changes in accordance with EU Motor Regulation 640/2009

Low-voltage motors with a power rating of between 7.5 and
375 kW and efficiency IE2 must be labeled as follows with effect
from January 1, 2015:

This obligation applies only within the European Economic Area.
Correct application is the sole responsibility of the customer.

From January 1, 2017:

Compliance with the legally required minimum efficiency class
IE3 for power ratings from 0.75 to 375 kW or, as an alternative,
IE2 motor plus frequency inverter

Note:

Different minimum efficiency class requirements apply in China,
Korea and Australia. Other countries will be available soon.

Motors for the North American market

The Energy Policy Act (EPAct) was superseded in December
2010 by the Energy Independence Security Act (EISA).

The following motors must fulfill the NEMA Premium Efficient
Level:

e 110200 hp

e 2,4 and 6-pole

e 230V, 460 V, motors with feet

For details, see NEMA MG1, Table 12-12.
Abbreviations

NEMA: National Electrical Manufacturers Association
IEC: International Electrotechnical Commission
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. Geared motor noise

SIMOGEAR geared motors have noise levels below the permis-
sible noise levels defined for gearboxes in VDI Guideline 2159
and for motors in IEC 60034-9.

When used in conjunction with gearboxes, the motor noise
values Lyip Or Ly increase on average by 3 to 5 dB (A).

The circumferential velocity of the motor pinion has a significant
influence on the additional gearbox noise level. This is the
reason that higher speeds or low transmission ratios result in
higher noise.

Here, SIMOGEAR geared motors provide a decisive advantage,
as the motor plug-on pinion allows transmission ratios of up to 12
in the input stage.

. Motor noise in line operation

The noise level is measured according to ISO 1680 in a low-
reflection room and is specified as an A-weighted measuring
surface sound pressure level L in dB (A). This value is the
spatial average value of the sound pressure levels measured at
the measuring surface. The measuring surface is a cube 1 m
away from the surface of the motor. The sound power level Ly
is also specified in dB (A).

The values specified in the motor selection tables apply to the
motor without gearbox at 50 Hz
Selection and ordering data page 8/14.

The tolerance is +3 dB. At 60 Hz, the values are approximately
4 dB (A) higher. Noise values for inverter operation on request.

Code Description Unit
Lota A-weighted measuring-surface dB (A)
sound-pressure level
Lwa Sound power level dB (A)
Direction of rotation
. Overview

All geared motors are connected as standard so that the motor
rotates in the clockwise direction.

It is necessary to specify the desired direction of rotation of the
output shaft when ordering a geared motor with backstop.

= \/iewing the output shaft
— Viewing the input shaft / motor shaft

Fig. 1/19 Definition of the direction of rotation

Direction of rotation, input to output

Gearbox  Size Gearbox  Output Direction of rotation
type stages side Input Output
shaft shaft
Y4 19...189 2 - Cw Ccw
D 19...189 8 - CW CCW
Fz 29...189 2 - CwW Cw
FD 29...189 3 - Cw CCW
B 19...49 2 A Cw Cw
B Cw CCW
K 39..189 3 A Cw CCW
B CwW CCW
Cc 29 ...89 2 A CwW Cw
B Cw CCW
S 09...29 1 A Cw CCW
B Cw Cw

Direction of Clockwise Counterclockwise
rotation
Abbreviation CW (clockwise) CCW (counterclockwise)

Description  Clockwise direction of Counterclockwise direction
rotation (when viewing the  of rotation (when viewing
input/output shaft) the input/output shaft)

Order code K18 K19

G_D087_EN_00207

Note:

For bevel gearboxes B and K, helical worm gearboxes C, and
worm gearboxes S, the direction of rotation must be specified
when viewing the DE or NDE.
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Determining the drive data
Configuring sequence
Checklist

Configuring a brake
Overview

Determining the braking torque

Braking torques as a function of the
speed and permissible speed limits

Braking energy per braking operation
Service life of the brake lining

Configuring a gearbox

Standards

Gearbox efficiency

¢ Helical, parallel shaft and bevel
gearboxes

¢ Helical worm and worm gearboxes

¢ Self-locking with worm gearboxes

e Efficiency optimization

¢ Splashing losses

Service factor

* Determining the required service factor

¢ Determining the load classification

¢ Mass acceleration factor

Brake service life

Brake control

e Definition of switching times (VDI 2241)
 Fast brake application

¢ Fast brake release

Brake switching time

Braking distance and positioning accuracy
Cyclic duration factor

¢ Service factors for helical worm
gearboxes and worm gearboxes

Required torque

Input speed

Tandem gearboxes

¢ Checking the maximum motor power

Configuring an encoder
Incremental encoders

Resolvers

Absolute encoders

Functionally safe rotary encoders

® Protective measures

¢ Brake motors

* Preventing gearbox blockage

Gearbox fastening

Shaft load and bearing service life

¢ Available radial force

¢ Additional factor C for the transmission
element type

¢ Permissible radial force

¢ Permissible axial force

¢ Higher permissible radial and axial
forces

¢ Definition of the point of application of
the radial and axial forces

¢ Radial force conversion for out of center
force application point

Permissible torque for SIMOLOC assembly

system

Configuring the motor for
inverter operation

Operation of geared motors on a
frequency inverter

Motor characteristic

Utilization in accordance with
temperature class F

Peak load / acceleration torque
Permissible voltage stress
Bearing currents

Mechanical load, grease service life

Configuring a three-phase motor
Determining the duty type

Number of starting operations
Additional moments of inertia

Line feeder cables

e Undervoltage

Motor protection

¢ Current-dependent protective devices

e Temperature-dependent protective
devices

Coolant temperature and installation
altitude

Degrees of protection
Cooling and ventilation
¢ Forced ventilation
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Determining the drive data

Overview

General configuring notes are provided for the standard
versions in this catalog.

SIMOGEAR geared motors permit individual solutions to be
created for a wide range of drive applications. In order to select
the correct drive, initially specific data for the application must
be known or determined.

For drives operating under special conditions, e.g. frequent
reversing, short-time or intermittent duty, abnormal tempera-
tures, reversal braking, extreme cantilever forces at the gearbox
output shaft, etc. please contact your Siemens contact person
with all of your technical questions.

You will find additional information on our website at
www.siemens.com/gearedmotors

The flow diagram illustrates the process for selecting and dimensioning a geared motor using a traction drive as an example.
However, the specific requirements and boundary conditions associated with the application in question must always be taken into

account.

Load properties

Load cycle

Environmental/operating conditions

(mounting, weight, number of start-
ing operations, operating period)

(travel velocity, gradient, friction,
travel route)

(temperature, installation altitude,
load classification)

$

Calculation of the application data

® Speeds, torques
® Transmission ratio

e Static and dynamic power Preq

$

Motor selection

* Operating data (voltage, frequency, efficiency class,
_’ temperature class, regional regulations)

¢ Duty type (inverter operation)
® Motor power (Preq< Prated)

+ A g

Brake selection
e Operating data (brake torque, type, control)
e Calculating the braking time and braking distance
¢ Calculating the switching frequency and service life

+ ¥

Gearbox selection
* Gearbox size (fzor £ 3 gearbox) @Nd gearbox type
e Transmission ratio

* Defining the mounting position of the geared motor and
position of the terminal box

+ A g

Geared motor check
¢ Application requirements and data

New selection * ‘

Larger motor ‘. ‘. NO YES

¥

Selecting additional gearbox and motor options
* Gearbox equipping (shaft dimensions, sealing system, oil)

* Motor options (motor protection, encoders, connector
systems, terminal box position)

$

Gearbox check
¢ Axial and cantilever forces, bearing service life and thermal stress

A g ¥

YES NO >
\ 4
Supplement Article No.

Siemens MD 50.1 - 2017
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Checklist

Gearbox type:
Power rating:
Output speed:

Service factor:

Starting operations/hour:
Line voltage:

Line frequency:
Operating period/day:

Installation altitude:
Air humidity:
Temperature:
Brief description of the

system: (e.g. sector,
conveyor system, etc.)

[] Helical gearbox [] Parallel shaft gearbox [] Bevel gearbox [] Helical worm gearbox [] Worm gearbox

kW

rom

s/h

\Y

[ 50 Hz
[] 8 hours

[ 60 Hz
[] 16 hours

%

from °C

[] For inverter operation

Output torque:

[ Maximum frequency
[ 24 hours

[] Outdoor operation

[ Normal environmental
stress

Nm

[ Increased environmental stress
[] Aggressive environmental stress

Mounting position:

Mounting type:

[ m1 [ m2 [ M3 [ M4

[] Foot-mounted design

[ M5 [ ™6

[[] Flange-mounted design [] Housing flange design

Terminal box position:

[] Shaft-mounted design

x
_§ Design: [] Solid shaft with/without feather key ~ [] Hollow shaft with feather key [] Hollow shaft with shrink disk
g [] Hollow shaft with splines [ SIMOLOC assembly system
Shaft dimensions: (d x I) X mm
Other options:
(e.g. axial/radial force)
Motor protection: [] PTC thermistor [] Winding thermostat [] Temperature sensor [ 1x resistance thermometer
KTY 84-130 Pt100
Degree of protection: [ 1P55 [ 1P65 ] 1P56
Cooling & ventilation: [] Self ventilation [[] Forced ventilation
Motor plugs: [] HAN 10E [ HAN K4/4 [ Others
[] HAN Q8 [ HAN Q12
:o: Brake: [] Brake [] Manual release Voltage: \Y
§° Encoder: [7 Incremental encoder  [] Absolute encoder [] Resolver [] Prepared for encoder mounting
[] Functionally safe rotary encoder
Other options:
Power Module: Power rating: kW Motor connection:
Control Unit: Type of connection: Communication:
Supported options: [J Internal braking resistor Accessories: [] IOP Handheld [] SD card

[] Externally mounted components

[] PC connecting cable

Surface protection:

Other options:

(7}
c
(<]

=
o
(]
<
i
o
c
[T}

(C)

c1
[ unpainted

[Jce2 Jcs

[] C3 primed

[Jc4

[Jcs
[] C4 primed

[ RAL color:
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[ Standards
DIN/ISO
DIN 743 Output shafts
ISO 281, ISO 76 Bearings
DIN 7190 Interference fits
DIN 6892 Parallel key connection
DIN 3990 Cylindrical gear toothing
DIN 3991 Bevel gear toothing
DIN 3996 Worm gear toothing

Calculation to AGMA available on request.

] Gearbox efficiency

The efficiency of the gearbox is determined in part by the gear
teeth, the rolling-contact bearing friction, and the shaft seal
friction.

Helical, parallel shaft and bevel gearboxes

SIMOGEAR helical, parallel shaft, and bevel geared motors
have a very high efficiency. Generally, efficiencies of 96 %
(2-stage) and 94 % (3-stage) can be assumed. These gearbox
types can be operated with energy-efficient motors to create an
excellent solution.

Helical worm and worm gearboxes

The first stage of the helical worm gearbox is designed as a
helical stage. With the optimally tuned transmission ratios of the
worm stage, the best possible overall efficiency is achieved,

which is considerably higher than that of worm gearboxes alone.

Precise efficiency data can be found in the tables in chapter
"Helical worm gearboxes".

Owing to the high degrees of efficiency, the SIMOGEAR helical
worm gearboxes are not self-locking.

Running-in period

The tooth flanks on new helical worm and worm gearboxes will
not yet be fully smoothed, meaning that the friction angle will be
greater and efficiency lower during the running-in period. The
higher the transmission ratio, the more pronounced the effect.

The running-in process should take approximately 24 hours of
operation at full load. In most cases, the catalog values will then
be reached.

Self-locking with worm gearboxes

In respect of restoring torques on worm gearboxes, the
efficiency is considerably reduced in comparison to standard
efficiency. The restoring efficiency can be calculated as follows:
1 =2 -1/n. Ata standard efficiency of n <0.5, worm gearboxes
are usually self-locking, which is determined by the particular
lead angle of the worm gear teeth.

Self-locking only occurs with certain combinations of
SIMOGEAR gearboxes and is not always of benefit, as the
associated loss of efficiency is then relatively high, which in turn
requires increased motor power.

A worm gearbox is "self-locking while stationary"

(static self-locking), if it is not possible to start from stationary

when the worm wheel is driving.

A worm gearbox is "self-braking while running"

(dynamic self-locking), if it is not possible to continue running

when the worm wheel is driving while the gearbox is running —
that is, if the running gearbox comes to a stop while the worm
wheel is driving.

Shocks can neutralize self-locking.

A self-locking gearbox is therefore no substitute for a brake or
backstop. If you want to use the self-locking braking effect for a
technical purpose, please contact us.

Efficiency optimization

As a result of the large range of transmission ratios, in many
cases, instead of a 3-stage gearbox, a 2-stage SIMOGEAR
gearbox can be used.

This means that the efficiency is improved by approximately 2 %
when compared to conventional drives.

Further, the efficiency can be improved by optimizing the
mounting position and the input speed.

Splashing losses

For certain gearbox types of construction, the first stage can be
completely immersed in the gearbox oil. In the case of large
gearboxes with a high input speed, particularly with vertical
mounting positions, this may lead to increased splashing losses,
which cannot be neglected.

If you wish to use gearboxes such as these, then please contact
Siemens. If at all possible, you should choose horizontal types of
construction in order to keep splashing losses to a minimum.
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. Service factor

Determining the required service factor

The operating conditions are crucial in determining the service
factor and for selecting the geared motor. These are taken into
account by the service factor fgiqy.

In standard operation, i.e. with a uniform load provided by the
driven machine, small masses to be accelerated, and a low
switching frequency, the service factor of fgiot = 1 can be
selected.

For different operating conditions, the service sector can be
taken from the tables. When the motor power and the gearbox

output speed are known, a gearbox type is selected with a
service factor that meets the following condition:

oot =fa1< fa

The gearbox size or rated gearbox torque and the resulting
service factor are not standardized and depend on the
manufacturer.

Determining the load classification

The service factor of the driven machine fg;. is determined from
the load classification, switching frequency, and operating
period per day.

The operating conditions can vary greatly. To determine the
service factor, empirical values can be derived from the config-
uration of other similar applications. The driven machines can be
assigned to three load groups according to their load classifica-
tion. These groups are assessed based on their mass accelera-
tion factor map

Load groups of driven machines

Load Mass Driven machine (examples)

classifi- acceleration

cation factor

| <03 Electric generators, belt conveyors, apron
Almost conveyors, screw conveyors, lightweight
shock- elevators, electric hoists, machine tool feed

free drives, turbo blowers, centrifugal compres-
sors, mixers and agitators when mixing
materials with uniform density

1] <3 Machine tool main drives, heavy elevators,
Moderate slewing gear, cranes, shaft ventilators, mixers
shock and agitators when mixing materials with
loads non-uniform densities, reciprocating pumps
with multiple cylinders, metering pumps
1] < 10 Punching presses, shears, rubber kneaders,
Heavy machinery used in rolling mills and the iron
shock and steel industry, mechanical shovels,
loads heavy centrifuges, heavyweight metering

pumps, rotary drilling rigs, briquetting
presses, pug mills

Operating period per day

24h (16h| 8h

HEEN

T T T T
Load classification IlI

18117116
151 4

G_D087_EN_00156

1.7 1.6 Load classification ||

14

15
16 sl A

141 /
12

13 » Load classification | -

127401 L~
0.9 /

0.8
0 250 500 750 1000 1250 1500
Number of starting operations per hour —————»

—
(&)}

\
\
|

—
w

N

=

Service factor fg,

=
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=
o

Fig. 2/1  Service factor fz;

Note:

When selecting and dimensioning drives with the following
special application conditions, please contact Siemens.

e Frequent reversing

e Short time and intermittent operation

e Abnormal temperatures

e Reversal braking

e Extreme and/or circulating radial forces at the gearbox output
shaft

e Fluctuating loads

Mass acceleration factor

The mass acceleration factor mug is calculated as follows:
J

X

MAF = (ot + Ja + J9)

All external moments of inertia are moments of inertia of the
driven machine and the gearbox, which are to be reduced to the
motor speed.

The calculation is made using the following formula:

Jy = Jz.(:_f)zz(:lj)%

In most cases the relatively insignificant moment of inertia of the
gearbox can be ignored.

The mass acceleration factor myg is calculated as follows with
reference to the gearbox and the adapter:

Jy+Jdg+dap
Mpp =

(ot + Jg + J7)

Code Description Unit

i Transmission ratio -

Jo Moment of inertia of the load referred to the ~ kgm?
output speed of the gearbox

Jap Moment of inertia of the adapter referredto  kgm?
the input speed

Jg Moment of inertia of the brake kgm?

Jg Moment of inertia of the gear unit referred to  kgm?
the input speed

Imot Moment of inertia of the motor kgm?

Jy Moment of inertia of the load referred to the ~ kgm?
input speed

Jz Additional moment of inertia of a kgm?
high inertia fan

Mg Mass acceleration factor -

N4 Input speed of the gearbox rpm

no Output speed of the gearbox rpm
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. Service factor (continued)

Service factors for
helical worm gearboxes and worm gearboxes

With helical worm gearboxes and worm gearboxes, two
additional service factors are used which take the duty cycle
and ambient temperature into account. These additional factors
can be determined from the graphs opposite. The total service
factor is thus calculated as follows:

fatot = g1 fa2 fas
2.0
1 1.9 /
fagz 18 /
17

1.6

G_M015_EN_00034

1.5

14 /
13 /
12 /
1.1 /

1.0
0.9 v

0.8

0 10 20 30 40 50 60

Yamb [°C] ———

Fig. 2/2  Service factor ambient temperature

Example calculation for helical worm gearbox

Mass acceleration factor 2.5 (load classification Il),

runtime 15 hours per day (read at 16 hours), and 70 starts per
hour result in a service factor of fg1 = 1.4 according to the
service factor table.

A load duration of 30 minutes per hour gives a duty cycle (DC)
of 50 %. Thus, the service factor is fgo = 0.94 according to the
service factor diagram.

At an ambient temperature of 9,,,, = 20 °C, the service factor
diagram gives a service factor of fgz = 1.0.

The service factor required is therefore
faiot=1.4-094-1.0=132

1.0
| -
f, 09 P

0.8

G_M015_EN_00032

0.7

0.6

0.5

0O 10 20 30 40 50 60 70 80 90 100

DC [%] —=

Fig. 2/3  Service factor "short-time duty"

. Required torque

Once the load situation (drive data) and the service factor
have been clarified, then the required output torque can be
determined.

 Prot* 9550 Py - 9550
2= g T o, 0

Code Description Unit
n Gearbox efficiency %

i Transmission ratio -

ny Input speed of the gearbox rpm
ny Output speed of the gearbox rpm
Prot Motor power kW
Ts Required output torque of the driven machine Nm

. Input speed

For an identical power and output speed, in the selection tables
4-pole geared motors have priority over 6-pole motors.

As result of the very wide range of transmission ratios of
SIMOGEAR gearboxes, it is hardly necessary to use motors with
other pole numbers. In addition to the good availability world-
wide, 4-pole motors generally offer the optimum solution
regarding price, length, noise level and service life.

Further, from the modular system, motors with other pole
numbers can be mounted. As a consequence, the following
special combinations can be implemented:

e Extremely high output speeds (2-pole motors)
e Extremely low output speeds (8-pole motors)
e | ower noise solutions (6-pole or 8-pole motors)

For inverter operation, the gearboxes are driven at variable
speeds.

When configuring the system, we recommend that the maximum
input speed in continuous operation is maintained, wherever
possible, at 1 500 rpm.

At higher motor speeds above 1 500 rpm you will generally
experience higher than average noise levels and a lower than
average bearing service life. This depends to a large extent on
the transmission ratio and gearbox size in question.
Furthermore, higher speeds additionally influence the thermal
properties of the gearbox and service intervals.
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. Tandem gearboxes

An additional helical gearbox is mounted in front of the main

gearbox on tandem gearboxes, allowing the gear to generate ede Description Ui
very low output speeds. Prated Rated motor power kW
The SIMOGEAR product portfolio includes four-stage, five-stage Timax Maximum permissible motor torque Nm
and six-stage gearboxes. Ton Maximum output torque of the gearbox Nm
When a gearbox version with low output speeds is selected, Tormax Maximum braking torque Nm

additional checks may need to be carried out when the gearbox
is configured.

Checking the maximum motor power

The maximum motor power P4 cOnnected to the gearbox
must be reduced according to the maximum output torque at the
gearbox Toy. For this purpose, the maximum permissible motor
torque Tymax Must be calculated and the relevant motor current
value then determined.

Protective measures

The following precautions must be taken in order to ensure that
the continuous power consumption of the motor never exceeds
the calculated maximum motor torque Tqmay:

e Line operation:
Set the tripping current of the motor circuit breaker to this
current value.

e |nverter operation:
Limit the output current of the inverter according to the
calculated motor current.

Brake motors

The braking torque Ty, must be limited according to the maxi-
mum permissible motor torque T4, for tandem geared motors
with a brake. In this case, the maximum permissible braking
torque corresponds to twice the value of the motor torque.
Please contact Siemens for advice about higher switching
frequencies.

Thrmax = 2 X Timax
Preventing gearbox blockage

Tandem gearboxes must be protected against blockage at the
output end. Blockage can result in indeterminable torques and
shaft loads and cause irreparable damage to the gearbox. If the
risk of blockage cannot be eliminated, you can install friction
clutches, for example.

Siemens MD 50.1 - 2017



© Siemens AG 2018

Configuring guide
Configuring a gearbox

. Gearbox fastening

Gearboxes and geared motors are normally secured by bolts of We recommend that you consider the following possibilities:

grade 8.8. * Selection of a larger output flange

When the largest possible motor frame size is attached to the e Use of bolts of grade 10.9
gearbox and with a higher load classification, elevated levels of
vibration and/or smaller service factors, further measures need
to be taken for flange-mounted designs of gearboxes and
geared motors.

e Use of an anaerobic adhesive to improve the friction lock
between the gearbox and the mounting surface

Recommended bolt quality for DZ/ZZ and DF/ZF:

Helical gearboxes DZ/ZZ and DF/ZF with the smallest available
output flanges must be bolted to the mounting surface with bolts
of grade 10.9 (see table).

Gearbox type Flange Strength class of
bolt/nut

DZ/Z729 DF/ZF29  A120 109"
DZ/Zz39 DF/ZF39  A120 109"
DZ/2749 DF/ZF49 A140 10.9
Dz/7759 DF/ZF59 A160 10.9
DZ/2769 DF/ZF69 A200 10.9
Dz/zz79 DF/ZF79 A250 10.9
DZ/2789 DF/ZF89 A300 10.9
DZz/zz109 DF/ZF109 A350 10.9
Dz/z7129 DF/ZF129 A350 10.9
Dz/Zz149 DF/ZF149 A450 10.9
Dz/zz169 DF/ZF169 A450 10.9
Dz/zz189 DF/ZF189 A550 10.9

1) Use suitable washers underneath the bolt head

Recommended bolt quality for FF/FAF and KF/KAF:

Parallel shaft gearboxes FF/FAF and bevel gearboxes KF/KAF in
combination with larger motors must be bolted to the mounting
surface with bolts of grade 10.9 (see table).

Gearbox type Flange Motor frame size
63 71 80 20 100 112 132 160 180 200 225 250
FF/FAF39  KF/KAF39 A160 8.8 8.8 8.8 10.9 10.9
FF/FAF49  KF/KAF49 A200 8.8 8.8 8.8 8.8 10.9 10.9
FF/FAF69  KF/KAFE69  A250 8.8 8.8 8.8 8.8 8.8 8.8 10.9
FF/FAF79  KF/KAF79 A250 8.8 8.8 8.8 8.8 8.8 8.8 10.9
FF/FAF89  KF/KAF89 A300 8.8 8.8 8.8 8.8 10.9 10.9 10.9
FF/FAF109 KF/KAF109 A350 8.8 8.8 8.8 8.8 8.8 10.9 10.9
FF/FAF129 KF/KAF129 A450 8.8 8.8 8.8 8.8 8.8 8.8 8.8
FF/FAF149 KF/KAF149 A450 8.8 8.8 8.8 8.8 8.8 8.8 10.9 10.9 10.9
FF/FAF169 KF/KAF169 A550 8.8 8.8 8.8 8.8 10.9 10.9 10.9 10.9
FF/FAF189 KF/KAF189 A660 8.8 8.8 8.8 8.8 8.8 8.8 10.9
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Shaft load and bearing service life

Available radial force

The radial forces either come from the driven machine (mixer,
hoisting gear) or they are caused by the transmission elements.

The available radial force Fray4i at the output shaft is obtained
as follows:

® The required geared motor output torque T,

¢ Average diameter of the mounted transmission element dj
* Transmission element type, e.g. sprocket wheel

The transmission element type determines the additional
factor C (see table).

T2
| = 2000-2-C

A d

Ravai

Additional factor C for the transmission element type
Additional factor C

Transmission element Explanation

Configuring guide
Configuring a gearbox

Permissible axial force

If no radial force is present, then max. 50 % of the permissible
radial force can be applied as a permissible axial force Fay
(tension or compression).

Higher permissible radial and axial forces

The permissible radial force load can be increased, taking the
force application angle « and the direction of rotation into
account. Installing reinforced bearings also means that higher
loads are permitted on the output shaft.

If higher radial or axial forces or combined loads comprising
radial and axial forces occur, then please contact Siemens.

Note:

Bevel gearboxes B and K and helical worm gearboxes C in type
of construction M1 with foot mounting on the face side:

A maximum of 50 % of the radial force fr, specified in the tables
is permissible.

Gear wheel > 17 teeth 1.00
< 17 teeth 115 Helical geared motors ZB and DB in foot/flange-mounted
designs: When transmitting torque through the flange surface, a
Sprocket wheel sl 100 maximum of 50 % of the radial force Fr, specified in the tables
14 ... 19 teeth 1.25 is permissible.
= [9teeth 1:40 Variables for defining shaft load and bearing service life
Toothed belts Preloading force 1.50 Code Description Unit
V-belts Preloading force 2.00 o Force application angle o
Flat belts Preloading force 2.50 a CErlo: condE KNMm
Agitator/mixer Rotating radial force 2.50 b.dlyz e o0% CONSENE e
Permissible radial force C Additional factor to calculate the radial force -
The permissible radial force Fro is determined by the required e ﬁ;ﬁ;ﬁig&i@%ﬁgg;he mounted mm
bearing service life, among other things. The nominal service life — :
Lp1ois determined in accordance with ISO 281. Normally, calcu-  Fax Permissible axial force N
lating the nominal bearing service life is completely adequate. Fx Permissible radial force from out of center N
. . . . ) force application point
The bearing service life can be calculated for special operating - plp . 2 —
conditions and in special cases on request, based on the Frperm1 Permissible radial force, limited by the N
modified service life Lp,. bearing service life, at a distance of x from the
shaft shoulder
The selection tables specify the permissible radial force Fr, for Frperm2 Permissible radial force, limited by the shaft N
the output shafts of foot-mounted gearboxes with solid shaft. strength, at a distance of x from the shaft
These table values refer to the force application point at the shoulder
center of the shaft extension and are minimum values, which FRavail Available radial force from the mounted N
apply under the most unfavorable conditions (force application transmission element
angle, mounting position, direction of rotation). Fro Permissible radial force at the center of shaft N
) o ) extension (1/2)
If the values in the table are not sufficient, or if other gearbox L Nominal service Iife h
designs are being used, please contact Siemens. n10 ! viee |
Lna Modified service life h
Ts Geared motor output torque Nm
X Distance from the shaft shoulder up to the mm

Definition of the point of application of radial and axial forces

Fx

o ——\"

point where force is applied

S

Fig. 2/4

Diagram showing force application point

@)

G_D041_XX_00338
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. Shaft load and bearing service life (continued)

Radial force conversion for out of center force application Permissible radial force according to the bearing service life
point

If the force is not applied at the center of the shaft extension, the FXPerm1 = Fro- (z+x)

permissible radial force must be calculated using the following

formula.

Permissible radial force according to the shaft strength
The lower value of Fypemy (bearing service life) and Fypermo

(stre_ngth) is the permissible radial force. The calculation is Feoerms = _a
applicable without axial force. P (b +x)
Gearbox constants for calculating the radial force
Gearbox size Constants
y z a b d |
mm mm kNmm mm mm mm
19 91 71 52.8 12 20 40
29 104 79 137 12 25 50
39 116 91 109 0 25 50
49 138 108 260 15 30 60
59 143.5 108.5 414 19 85 70
69 169 134 385 0 85 70
79 172.5 132.5 536 0 40 80
89 212.5 162.5 929 0 50 100
109 250 190 1212 0 60 120
129 297 227 2 051 0 70 140
149 319 234 4 930 0 90 170
169 398 293 7 350 0 110 210
189 469 364 11235 0 120 210
39 99.5 79.5 60 0 20 40
49 119.0 94.0 100 0 25 50
69 139.6 109.6 183 0 30 60
89 154.4 114.4 320 0 40 80
109 183.4 133.4 525 0 50 100
129 189.4 129.4 810 0 60 120
149 213.6 143.6 1120 0 70 140
29 108.5 83.5 159 0 25 50
39 123.5 98.5 146 0 25 50
49 154.5 124.5 239 0 30 60
69 175 140 378 0 85 70
79 191 151 544 0 40 80
89 226 176 884 0 50 100
109 256 196 1500 0 60 120
129 324 254 2625 0 70 140
149 385 300 5525 0 90 170
169 460 355 7728 0 110 210
189 538 433 11 655 0 120 210
Bevel gearbox B
19 97.5 77.5 38 0 20 40
29 117 97 83 0 20 40
39 143.5 113.5 209 0 30 60
49 175 140 392 0 85 70
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. Shaft load and bearing service life (continued)

Gearbox constants for calculating the radial force

Gearbox size Constants
y z a b d |
mm mm kNmm mm mm mm

Bevel gearbox K

39 123.5 98.5 152 0 25 50
49 154.5 124.5 235 0 30 60
69 175 140 378 0 35 70
79 191 151 556 0 40 80
89 226 176 916 0 50 100
109 256 196 1470 0 60 120
129 324 254 2800 0 70 140
149 385 300 5525 0 90 170
169 4595 354.5 7 350 0 110 210
189 538 433 10 920 0 120 210
29 117.5 97.5 84 0 20 40
39 123.5 98.5 157 0 25 50
49 154.5 124.5 236 0 30 60
69 171.5 136.5 410 0 5] 70
89 220.0 175.0 736 0 45 90
09 83.5 63.5 36 0 16 40
19 98.0 78.0 76 0 20 40
29 120.5 100.5 72 0 20 40
N Permissible torque for SIMOLOC assembly system
It is important to note that the maximum permissible torque is
dependent on the selected machine shaft diameter.
Diameter of customer's shaft Max. permissible torque T2
Nm
29 39 49 69 79 89
s ]
20 115
25 150 205
30 290 375
35 480 460 840
40 600 1000 1110
50 1750
0.75" 100
1" 150 205
1.1875" 290 375
1.25" 290 415
1.375" 480 460 840
1.4375" 480 500 915
1.5" 545 1000
1.625" 600 1000 1180
1.75" 1375
1.9375" 1680
2" 1750
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. Determining the duty type

The power ratings for continuous duty with constant load (duty
type S1) are listed in the power tables. The motor power ratings
listed in the catalog can be converted to the lower duty cycle
using the corresponding kp¢ factors for S1, S2, and S3 duty
types.

Poc = Pratea " Koc

Code Description Unit
Poc Power for the new duty cycle kW
Prated Rated motor power kW
Koc Factor for increased power -

For increased power, you should note that the breakdown torque
ratio must not fall below 1.6. This same regulation applies when
differentiating between the following groups of duty types:

Duty types according to EN 60034-1 (IEC 60034-1)

Duty type Description Information required Factor for increased
power
kpc

S1 Continuous duty - - -

Cyclic duration factor = 100 %
S2 Constant load for a brief time, Load duration 60 min 1.10
6.g. 52 - 30 min 30min 120
10 min 1.40
S3 Intermittent periodic duty, Cyclic duration factor in % (referred to 10 min) 60 % 1.10
where starting has no significant 40 % 115
influence (cyclic operation), :
e.g. S3-40 % 25 % 1.30
15 % 1.40
S4...S10 Intermittent periodic duty with Cyclic duration factor in % (referred to 10 min), starts per On request -

the influence of starting hour, load torque, and moment of inertia

The duty type and motor power can be determined if the
number of starting operations per hour, starting time, load
duration, type of braking, braking time, idle time, cycle
time, standstill time, and required power are specified.

Operating modes

Continuous duty with constant load

Load ——»

tg Load duration

G_D087_EN_00018 .
- Time —

Fig. 2/5 Duty type S1
Where starting and electrical braking do not affect the stator winding temperature rise:
E o
Short-time duty r ﬂ
Recommendation: Operating times 10, 30, 60, and 90 minutes

After each period of duty the motor remains at zero current until the
winding has cooled down to the coolant temperature.

Load ——

tg Load duration

G_D087_EN_00019 .
- Time —

Fig. 2/6 Duty type S2
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. Determining the duty type (continued)

Operating modes
Where starting and electrical braking do not affect the stator winding temperature rise:

. ts
Intermlttentlduty - T [ *‘«@t»
Where starting does not affect the temperature. Unless specified E
otherwise, the duty cycle time is 10 minutes. Values of 15 %, 25 %, S
40 %, and 60 % are recommended for the cyclic duration factor.
tg Load duration
ts Cycle duration
tst Standstill time
G_D087_EN_00020 e ——
Cyclic duration factor ~_ tg
based on 10 min T tg+ist L
Fig. 2/7 Duty type S3
Continuous duty with intermittent load 11 ‘tPJS %
The cycle duration, if nothing else has been agreed, is 10 minutes. § V ;'
Values of 15 %, 25 %, 40 %, and 60 % are recommended for the load g,
duration factor. ©
Time —

ts Cycle duration
tp Operating time with constant load

ty Idle time
Cyclic duration factor = ;—:
Fig. 2/8 Duty type S6
Operatlon with dlsgrete constant Iloads A 3 DI ta—ei tg |- E'
In this case, a maximum of four discrete loads are available, where S 5
each load results in the thermal steady state. For this duty type, a load Pref| — — g
of the same value as the one used for the S1 duty type should be ©
selected. N N &
&\ \Lf N

' Time —

P; Constant load within one load cycle
Pref Reference load
ts Cycle duration

Fig. 2/9 Duty type S10
Starting and braking influence the temperature rise of the stator winding and the rotor cage:

ts
Intermittent duty where starting influences the temperature <fA‘fB*«fSt*

ta Starting time

s w tg Load durati_on

ts Cycle duration
tst Standstill time

Load ——

G_D087_EN_00023

Time —
Cyclic duration factor ~_ ta+tg 1009
based on 10 min T tattp+ist Lt

Fig. 2/10  Duty type S4
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] Determining the duty type (continued)

Duty types (continued)
Starting and braking influence the temperature rise of the stator winding and the rotor cage:

ts —— g
Intermittent duty where starting and braking influences the temperature .l te rS*tSt* o
For the S4 and S5 duty types, this code should be followed by the § t;I‘ ;‘
cyclic duration factor, the moment of inertia of the motor (Jpqt), and the to 8
moment of inertia of the load (J,), both referred to the motor shaft. Q ©
The cycle duration, if nothing else has been agreed, is 10 minutes. Time —
Values of 15 %, 25 %, 40 %, and 60 % are recommended for the cyclic

duration factor.
ts Cycle duration
tp Starting time
tp Operating time with constant load
te Time with electrical braking
tst Standstill time with windings at zero current
Cyclic duration factor = %ZHF

Fig. 2/11 Duty type S5

Continuous duty with starting and braking

For S7 and S8 duty types, the moment of inertia of the load (Jy) referred
to the motor shaft must be known.

t ts
R tp —~ ~tF

Load —»

G_D087_EN_00015

7=

ts Cycle duration
tp Starting time

tp Operating time with constant load
tr  Time with electrical braking

=
=
3
/

Cyclic duration factor = 1

Fig. 2/12  Duty type S7

Continuous duty with non-periodic load and speed changes (inverter
operation)

ts S

Most of the intermittent o i iti ing i i 'i tpy, [ P2 [+tr2 2
perating conditions occurring in practice are a 2 to+] ] lter >|tps z

combination of the above mentioned duty types. All of the operating 8 5
conditions must be known in order to precisely determine a suitable 5
motor. N = ¢
V) E t U Time —

ts Cycle duration

tp Starting time

tp Operating time with constant load (P1, P2, P3)
tg  Time with electrical braking (F1, F2)

Cyclic duration factor = fo*tpr  tri*fez  fr2*lpg

ts ts ts
Fig. 2/13  Duty type S8
Continuous duty with non-periodic load and speed changes (inverter 1 s
operation) ° t =t 3
. . ' " - . 3 F*Lt st g
Most of the intermittent operating conditions occurring in practice are a S tph 5
combination of the above mentioned duty types. All of the operating ﬂ‘I:t[ 5,
conditions must be known in order to precisely determine a suitable [~ ts ©
motor. Pres R 1&, -

Time —

tp Starting time

tp Operating time with constant load

te Time with electrical braking

tst Standstill time with windings at zero current
ts Time with overload

Fig. 2/14  Duty type S9
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. Number of starting operations

A higher number of starting operations means that the motor

winding will be subject to a thermal load.

The permissible switching frequency Zyem has to be
determined for different operating cases.

1.0
T 0.9

G_MO015_EN_00040c

K 0.8
This value is influenced by the corresponding load torque, the 07 {
additional moment of inertia, the power requirement, and the ’
cyclic duration factor. These can be evaluated using the factors 0.6
kM' kFl' and kp.
0.5
For 60 Hz operation, the calculated permissible switching 0

frequency Z,e;m must be reduced by 25 %. See the technical
specifications for brakes in chapter 11 for the permissible 0.3
switching frequency for operation with function rectifiers.

0.2
o - ) 0.1
The permissible no-load switching frequency Z for motors with
brake L must be obtained from table ,No-load switching 00 Py " " e i
frequency for brakes L on page 11/39. - - - 2 d
RN
Zperm = Zp " Km " ke kp -1 I T

Ta

The permissible no-load switching frequency £, for motors

without brakes must be obtained from the Selection and ordering

data page 8/14.

Z

perm = 20 " K ke - Kp

Fig. 2/15 Torque when accelerating

Code

Description

DC

Cyclic duration factor

Jm ot

Moment of inertia of motor and brake

Jz

Additional moment of inertia of a high inertia
fan

Jx

Reduced moment of inertia on motor shaft

Jadd

Additional moment of inertia

ke

Factor for taking into account the additional
moment of inertia

K

Factor for taking into account the load torque
while accelerating

Factor for taking into account the required
power and duty cycle

Actual steady-state motor power

Rated motor power

Acceleration torque of the motor

Rated motor torque

Reduced load torque

Duty cycle (decimal)

No-load switching frequency, motor with
brake

No-load switching frequency, motor without
brake

Zperm

Permissible switching frequency

1.0 =
g
Unit T 0.9 \ 5
% ke 08 g
kgm? 07 o
2
i 0.6 \
kgm? 0.5 \
kgm? 0.4
- 03 \\
\\
0.2
0.1
- 0
0 1 2 3 4 5]
kw Jaga
KW ey = e — Jmot
N Imot* Jadd
m
Nm Fig. 2/16  Additional moment of inertia
Nm Jagd = I+ &
1.0 5
b 7 -0 =
1/h ko 08 /// Z{/{ré
0.7 | éA/// o
1/h 0.6 4// 0.8
I =
S=———_ 09
0.5 R~
0.4 \\\\ 10
0.3 .
0 \\ \\ \
0.1 \; \\ 11
\1.2 N
0
0 20 40 60 80 100

DC [%] ——==

Fig. 2/17 Power requirement and duty cycle
Ko =1tr - (1-(Ps/ Prated) ) + 0.6 - (1-13) + 0.24 - I
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. Additional moments of inertia

The motor moment of inertia with standard fan is specified in the
motor selection lists. The higher moment of inertia should be
used for metal or high-inertia fans. This is also valid for mounted
brakes, backstops and encoder systems.

. Line feeder cables

Line feeder cables must be adequately dimensioned. The
number of required parallel (if applicable) feeder cables is
determined by the maximum connectable conductor cross-
section, the type of cable, the cable installation, the ambient
temperature and the permissible current. In Germany,

DIN VDE 0298 must be applied when dimensioning cables.

Undervoltage

For an undervoltage condition as a result of weak line supplies,
catalog values such as motor power, torque and speed are not
reached. This is especially important when considering motor
starting.

. Motor protection

A distinction is made between current-dependent and
temperature-dependent protective devices for motors.

Current-dependent protective devices

Fuses are only used to protect line cables in the event of a short-
circuit. They are not suitable for protecting the motor against
overload. The motors are usually protected by thermally-delayed
overload protective devices (circuit breakers for motor protec-
tion or overload relays).

This protection is current-dependent and is particularly effective
in the case of a locked rotor. For normal operation with short
starting operations, starting currents that are not excessive and
for low numbers of starting operations, motor circuit breakers
provide adequate protection. Motor circuit breakers are not
suitable for heavy duty starting or high numbers of starting
operations. Differences in the thermal time constants for the
protective devices and the motor results in unnecessary early
tripping when the circuit breaker is set to the rated current.

Temperature-dependent protective devices

Temperature-dependent protective devices are integrated in the
motor winding and can be implemented as temperature
sensors and temperature switches.

The number of temperature-dependent protective devices
depends on the number of windings and their function.

The alarm is normally set to 10 K below the switch-off tempera-
ture. The rated response temperatures of the protective devices
depend on the thermal class of the motors.

In order to achieve full thermal protection it is necessary to
combine a thermally-delayed overcurrent release and a PTC
thermistor.

. Coolant temperature and installation altitude

The rated power specified in the selection tables in chapter 8 is
valid for a coolant temperature of +40 °C and an installation
altitude of 1 000 m above sea level.

Please contact Siemens for higher coolant temperatures.

The table with correction factors provides a rough idea of the
derating required if conditions are different.

This results in a permissible motor power of:

Pperm = Prated Kut

Code Description Unit
Poerm Permissible motor power kW
Prated Rated motor power kW
Kt Factor for abnormal coolant temperature and -

installation altitude

Factor kyy for different installation altitude and coolant
temperature

Installation Coolant temperature

altitude

SA CT

m < +30°C +30...+40°C +45°C +50°C +55°C +60 °C
1000 1.07 1.00 09 092 087 0.82
1500 1.04 0.97 093 089 084 0.79

2 000 1.00 0.94 0.90 0.86 0.82 0.77

2 500 0.96 0.90 0.86 0.83 0.78 0.74

3 000 0.92 0.86 0.82 0.79 0.75 0.70
3500 0.88 0.82 079 075 071 067
4000 0.82 0.77 074 071 067 0.63
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. Degrees of protection

The motors are supplied in IP55 to standard IEC 60034-5. They
can be installed in dusty or humid environments. The motors are
suitable for operation in tropical climates. Guide value below
60 % relative air humidity for a coolant temperature of +40 °C.

Other requirements on request.

First Brief description  Second Brief description

digit digit

4 The motor is 4 The motor is protected
protected against against water splashed
solid objects larger from all sides.
than 1 mm.

5 The motor is 5 The motor is protected
protected against against strong jets of
dust. water

6 The machine is 6 The motor is protected
dust-tight. against "heavy seas" or

powerful jets of water.
7 The motor is protected
against immersion
8 The motor is protected

against long periods of
immersion under
pressure.

The first digit of the degree of protection indicates the degree to
which an enclosure provides protection against contact and the
ingress of foreign bodies.

The second digit indicates the protection that an enclosure
offers regarding the ingress of water.

Increased corrosion protection as well as additional protective
measures for the winding (protection against moisture and acid,
corrosion protection in the motor) can support the selected
degree of protection.

The degree of protection only refers to the motor. When selecting
higher degrees of protection, the equipping on the gearbox side
should be taken into account (seals, vents).

. Cooling and ventilation

When the geared motor is mounted and the air intake is
restricted, you must ensure that a minimum clearance is main-
tained between the fan cover and the wall and that the cooling
air is not immediately drawn in again.

Further, it must be guaranteed that the cooling air flow to the
gearbox is not obstructed. As a consequence, the gearbox
operating temperature can be further reduced.

Forced ventilation

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. Both
are mainly used in conjunction with inverter operation.

Typical areas of application for forced ventilation:

e High number of starting operations

¢ Inverter drives with a control range > 1:20

® Inverter drives with rated torque at low speeds

¢ Noise reduction

e At high speeds
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. Overview

The brakes can be used as working brakes or holding brakes.
A holding brake is suitable for holding masses and loads at a

fixed position. A working brake is also capable of decelerating
masses and loads.

The brakes are designed as fail-safe spring-operated brakes.
When the brake is mounted, it increases the length of the motor.
The dimensions are shown in the dimensional drawings.

The spring-operated disk brakes are suitable for a standard
ambient temperature range of -20 to +40 °C.

. Braking torques as a function of the speed and permissible

speed limits

The braking torque available decreases with increasing motor
speed.

The maximum permissible speeds from which emergency stops
can be made are listed in the table on page 11/36. These
speeds should be considered as guide values and must be
checked for the specific operating conditions.

The maximum permissible friction energy depends on the
switching frequency and is shown for individual brakes in the
diagram “Permissible operating energy” on page 11/36.
Increased wear can be expected when the brakes are used for
emergency stops.

| Braking energy per braking operation

The braking energy W per braking operation comprises the
energy of the moments of inertia to be braked and the energy
which must be applied in order to brake against a load torque:

T, is positive if the load torque is working against the braking
torque (horizontal motion, upward vertical motion).

T, is negative if it supports the brake (downward vertical motion).

The permissible operating energy Qperm must be checked
against the relevant switching frequency using the diagram
“Permissible operating energy” on page 11/36. This is of
particular importance for emergency-stop circuits.

Tor (JG+JAD+Jmm+Jz+JX-77)-nbr2
Tt 1825
W< Operm

Variables
Code Description Unit
for Braking torque correction factor
Jap Moment of inertia of the adapter kgm?
Ja Moment of inertia of the gearbox kgm?
Imot Moment of inertia of the motor kgm?
Jx Moment of inertia of the load referred to the kgm?
motor shaft
Jz Additional moment of inertia of a high inertia fan kgm?
k Factor for taking into account operating
conditions
Lrated Service life of the brake lining until readjustment h
Lratedmax Service life of the brake lining until replacement  h
Ny Braking speed rpm
n Efficiency %
Qperm Permissible operating energy J
Sor Braking distance m
f Application time of the brake ms
for Braking time s
Tor Rated braking torque Nm
Ty Reduced load torque Nm
% Travel velocity m/s
w Friction energy per braking operation J
Wiot Friction energy until the brake lining is replaced MJ
Wy Friction energy until the brake is readjusted MJ
z Number of starting operations 1/h

. Determining the braking torque

The braking torque must be selected in accordance with the
particular drive application.

The following criteria are decisive when it comes to making the
selection:

Static safety

Required braking time

Permissible brake delay

Possible braking distance

* Brake wear

The braking torque is determined using the safety factor k, which
can be selected in the range from 1.0 to 2.5. As a general rule of
thumb, the factor for horizontal motion is approx. 1.0 to 1.5 and
for vertical motion approx. 2.0 to 2.5. However, the precise
braking torque depends to a large extent on the particular
operating conditions.

The rated braking torque is referred to a speed of n= 100 rpm
and decreases with increasing motor speed. When calculating
the braking torque, this is taken into account using the correction
factor f,. This means that the rated braking torque is applicable
for most braking operations for inverter operation.

For line operation, braking is directly from the motor speed.
In addition, for vertical conveyors, the increased speed when
moving downwards must be taken into account.

7—br>7—><'k'fbr

. Service life of the brake lining

The service life of the brake lining L,4eq until the air gap has to
be readjusted depends on various factors. The main influencing
factors include the masses to be braked, the motor speed, the
number of starting operations, and, therefore, the temperature at
the friction surfaces.

This means it is not possible to specify a value for the friction
energy until readjustment that is valid for all operating
conditions. However, a wear calculation can be made according
to the friction energy, so that the service life can be defined in
normal operation.

. Brake service life

The brake lining is subject to wear as a result of friction. As a
consequence, the air gap increases and the brake application
time lengthens. The air gap can be readjusted. The friction lining
should be replaced after a certain number of readjustments.

Service life of the brake lining until readjustment
Wy

L w-zZ

rated =

Service life of the brake lining until replacement

L _ Wit

ratedmax — /. 7
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Brake control
Definition of switching times (VDI 2241)
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Fig. 2/18 Brake switching times
Switching times:

t Application time of the brake
to Disconnection time

f3 Slipping time

t11  Response time

tio  Rise time

Fast brake application

Disconnection on the AC side

If the brake is disconnected from the line supply, the brake is
applied. With AC brake voltages, the brake application time is
extended as a result of the inductance of the solenoid
(disconnection on the AC side). This results in a considerable
delay before the brake is mechanically applied. In order to
achieve short brake application times, the circuit must also be
disconnected on the DC side.

Rectifier for disconnection on the DC side

Electromagnetically released spring-operated disk brakes can
be disconnected on the AC side and the DC side. Disconnection
on the DC side means that the inductance and thus the
magnetic field in the brake solenoid are reduced very quickly.

For disconnection on the DC side, a wire jumper can be
removed from rectifier and replaced by the contacts of an
external switch. This enables significantly shorter application
times to be achieved than those achieved for disconnection on
the AC side.

Configuring guide
Configuring a brake

Function rectifiers for fast brake application

If function rectifiers are used for fast brake application, then
there is no need for an external switch and therefore less wiring
is required.

Disconnection on the DC side using current sensing

One option of disconnecting on the DC side is to sense the motor
current. If the motor current falls below the rectifier's sensor
current when disconnected from the three-phase line supply, the
brake solenoid is disconnected from the DC voltage electroni-
cally without any contacts.

Used in conjunction with disconnection on the DC side by
means of current sensing, rectifiers are generally suitable for
being connected in parallel with the motor connection, even in
applications involving moving loads or large moments of inertia.

Brakes controlled in this way are completely wired to the motor
terminal board. Inverter operation is not permissible.

Disconnection on the DC side using voltage sensing

Another option of disconnecting on the DC side is by sensing the
rectifier supply voltage.

An integrated switching transistor switches off the load if the
input voltage falls below a specified switching threshold. Used
in conjunction with disconnection on the DC side using voltage
sensing, rectifiers are generally suitable for operation with
separate AC-side brake control using an additional switching
contact.

Connection in parallel with the motor connection is also possible,
but it is not recommended, as the rectifier disconnection
response will be impaired by the influence of the motor winding.
In addition, many applications involve driving loads or large
moments of inertia. This can cause the no-load voltage gener-
ated when the motor coasts down to considerably delay brake
application if the switching threshold for voltage sensing is not
fallen below.

If connection in parallel with the motor connection is neverthe-
less desired or required, disconnection on the DC side using
current sensing is recommended.

Fast brake release
Function rectifiers for fast brake release

Rectifiers with overexcitation (high-speed excitation)

Rectifiers with overexcitation operate for approximately

300 ms + 15 % with bridge rectification, i.e. when being
released, the brakes are supplied with twice the rated solenoid
voltage.

After this time the rectifiers automatically switch from bridge to
half-wave rectification and the brakes are operated with the
rated solenoid voltage. This results in shorter release times and
higher brake switching frequencies. The friction lining wear is
also reduced, the permissible friction energy until the air gap is
re-adjusted increases, and starting losses are reduced.
Rectifiers with overexcitation are generally suitable for being
connected in parallel to the motor connection or for a separate
circuit in the case of inverter operation (note connection informa-
tion for disconnection on the DC side).
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. Brake switching time

The total time it takes the motor to come to a standstill comprises
the following times:

* Brake application time t
® Braking time f,,
The first is the time it takes the brake to reach 90 % of its braking

torque. This time may be circuit- and control-dependent.
The braking time is determined as follows:

(g + Jpp + ot + o + Ik 1) Mgy
955 (Tpr = Ty 17)

If T, supports the braking operation, T, is positive; otherwise it is
negative.

br =

. Braking distance and positioning accuracy

Braking distance s, is the distance traveled by the driven
machine during braking time f,, and application time ;.

With linear motion, a positioning accuracy of between + 12 %
and + 15 % can be assumed. However, this can be heavily
influenced by the condition of the brake.

The formula below applies to horizontal motion and upward
vertical motion.

Spr = v~(ﬂ;ﬁ+0.5~ tbr)

] Cyclic duration factor

The cyclic duration factor DC is the ratio between the load
duration and the cyclic duration. The cyclic duration is the sum
of the ON times (operational periods) and the no-voltage
periods.

ts
DC = -100
s+ 1o

t
ts to

N N

G_D087_EN_00302

Load —

Time —
Fig. 2/19 Cyclic duration factor
Code Description Unit
DC Cyclic duration factor %
fs Close time (on-load factor) s
o Open time (off-load factor) S
t, Cycle time (duty cycle time) s
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Configuring an encoder

. Incremental encoders

Incremental encoders are used to determine the position of rotor
shafts and are used to approach a precisely defined angular

position. This is achieved by photoelectrically scanning the Principle of operation: Photoelectric scanning
graduation on an indexing disk. With incremental measuring

methods, the graduation consists of a regular grid structure. The Scanner disk Photocouples
position information is obtained by counting the individual Capacitor Graduated disk

increments (measuring steps) from a set zero point. Since an
absolute reference is required to determine positions, the
indexing disks are provided with an additional track that has a
reference mark. The absolute position determined by the
reference mark is assigned exactly one measuring step. The
reference mark must, therefore, be scanned before an absolute
reference can be established or the last selected reference point
found.

The incremental signals are transmitted as square-wave pulse
train sequences Uy (A) and U,o (B), phase-shifted through 90°
elec. The reference mark signal consists of a reference pulse
Ugo (N), which is gated with the incremental signals.

In addition, the integrated electronics generate inverse signals
Ua1 (A), Ua2 (B), and UaO (N) for noise-proof transmission. Fig. 2/20 Principle of operation, photoelectric scanning
The illustrated sequence of output signals — with Uy, lagging
behind U, — applies for clockwise rotation of the motor.

G_D087_EN_00075

Output signals
The fault-detection signal U, 5 indicates fault conditions such as
breakage of the supply cables or failure of the light source, etc. |
It can be used to shut down machines in automated production » Signal period |
environments. 360° el.

The distance between two successive edges of the incremental
signals U,y and Uy, using 1-fold, 2-fold, or 4-fold evaluation is Un
one measuring step.

The maximum permissible speed or travel velocity must never Us
be exceeded, not even for a short time.

Measuring step
le—

Incremental encoders are used with applications which require

a precisely defined position to be approached/relocated. In the

case of incremental encoders, the machine must travel to a Uo 0

reference point after each power-off state, as the position is not
usually stored in the controller, and movements of the machine
while the power is off are not recorded.

—| Reference pulse

G_D087_EN_00077

For the technical specifications of the incremental encoder, Fig. 2/21  Output signals
please refer to chapter "Motor options" on page 11/42.

Signal period 360° el. Fault

a Measuring step in acc.
" with 4-fold evaluation

£

tq

£
i

ts

G_D087_EN_00009

The inverse signals LE, lE U,o are not displayed

Fig. 2/22 Inverse output signals
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. Resolvers

Resolvers are rotary measuring systems where the angle of
rotation is inductively sensed without contact. They operate with
analog measured value acquisition, i.e. a measuring signal
value can be continuously assigned to each value of the
measured variable.

The method of operation mainly corresponds to that of a rotary
transformer consisting of rotor and stator. If an AC voltage is
applied to the stator winding, the magnetic flux created in the
rotor winding induces an amplitude-modulated voltage of the
same frequency.

The amplitude change over time is modulated by the angle-
dependent change of the rotor. The envelope curve shows the
respective angle. At the zero crossing of these envelope ends,
the modulated voltage makes a phase step of 180° el.

In practice, resolvers with several stator windings are generally
used. The voltage at the secondary winding continuously

changes with the spatial angle in the phase position with regard
to the voltage at one of the primary windings. A phase discrimi-
nator delivers a signal that is proportional to the angle of rotation.

Resolvers are used for applications which do not require such
accurate position sensing as is possible with incremental encod-
ers due to their higher resolution. They are used under harsh
conditions regarding vibration, shock loads, and/or temperature.

For the technical specifications of the resolver, please refer to
chapter "Motor options" on page 11/45.

Principle of operation: Inductive scanning,
sin/cos evaluation for rotor position

U sinusoidal track

Sine pick-off Excitation: 2 - 10 kHz

—_—— -«

[ 1 [ 1T 1
L
8
— D :I
i
!
Cosine pick-off Rotary '§
Ucosinusoidal track transformer o

Fig. 2/23 Principle of operation, inductive scanning

Output signals

USinusoidaI track

_ USinusoidaI track
a=arctan;———
UCosinusoidaI track

G_D087_EN_00078

Fig. 2/24  Output signals

. Absolute encoders

Absolute encoders are used to determine the position of rotor
shafts and to approach a precisely defined angular position.

With the absolute measuring method, the position value is avail-
able from the encoder immediately after switch-on and can be
called at any time by the subsequent electronics. There is no
need to move the axes to find the reference position. The abso-
lute position information is read from the graduation on the in-
dexing disk, which consists of several parallel indexing tracks.
The track with the finest scale division is interpolated for the
position value and is used to generate an optional incremental
signal at the same time. The indexing disks are photoelectrically
scanned.

With singleturn rotary encoders the absolute position information
is repeated at each revolution. Multiturn rotary encoders can
also differentiate between revolutions.

Absolute encoders are used with applications which require a
precisely defined position to be approached/relocated.

For the technical specifications of the absolute encoder, please
refer to chapter "Motor options" on page 11/46.

Principle of operation: Photoelectric scanning

Graduated disk

Light source

Scanner disk

Fig. 2/25 Principle of operation, photoelectric scanning

Output signals (serial interface)

——I t le |<—t—>| - lq——ta
clock L[| LITLITLE

G_D087_EN_00079

Clock: 90 kHz ... 1.1 MHz

Fig. 2/26  Output signals
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. Functionally safe rotary encoders

Fig. 2/27  Functionally safe rotary encoder IN 8.5834FS2
Legal framework

The purpose of the Machinery Directive (2006/42/EC) is to
ensure that all machines placed on the market within the
European Economic Area meet common minimum safety
requirements.

Functional safety - electric drives

The standards listed under the Machinery Directive define
appropriate safety functions that must be implemented for
electric, variable-speed drive systems. When viewed in this
context, a drive train essentially comprises the elements
"sensor — controller — actuator" which work together to ensure
functional safety.

The distributor or operator of the machine/installation bears
responsibility for the required safety functions and their
properties.

In cases where Siemens provides support with the definition of
safety-relevant components at the project planning stage,
Siemens shall not accept any responsibility for the selection of
components or the implementation of safety functions.

Trend toward integrated safety systems

The trend toward greater complexity and higher modularity of
machines has seen a shift in safety functions away from the
classical central safety functions (for example, shutdown of the
complete machine using a main disconnecting means) and into
the machine control system and the drives. Frequently, this also
significantly increases the productivity. This is because, for
instance, equipping times can be reduced and during these
set-up times, depending on the machine type, other parts can
still continue to produce.

Please note the following with respect to functionally safe
rotary encoders:

e Functional safety can be ensured only if the functionally safe
rotary encoder is evaluated by a suitable control and
evaluation unit.

® The motors must be equipped as standard with thermal motor
protection and a suitable evaluation unit.

e The maximum permissible input speed is 3 000 rpm.

e The maximum permissible angular acceleration of the
functionally safe rotary encoder is 4 000 rad/s?.

e The maximum permissible air gaps for brake motors with
functionally safe rotary encoder are different, see table
“Technical specifications of brake with functionally safe rotary
encoder” on page 11/ 54.

e The motors are supplied as standard with the option "Encoder
under cover" (Q95) as mechanical protection.

Brake motors with functionally safe rotary encoder are not
compatible with option "wear-resistant friction lining" (C03).

The function rectifiers (C59 and €C60) cannot be combined
with the functionally safe rotary encoder.

e The functionally safe rotary encoder is suitable for typical
industrial environments, but not for harsh industrial conditions
such as those typical of offshore or chemical industry
applications.

¢ Resonance effects must be avoided in systems supplied by
an inverter or similar power control devices.

Environmental conditions

With respect to mechanical environmental conditions, the
motors are approved for vibration and shocks in accordance
with EN 60721-3-3 Class 3M3.

Geared motors with a functionally safe rotary encoder may be
operated within an ambient temperature range of -20 °C to
+40 °C.

Installation of SIMOGEAR geared motors

Geared motors must be installed such that the drive fastening
elements in the machine are aligned uniformly and precisely.
Vibration and resonance with rotational frequency and with
multiples of the line frequency must be prevented. Care must be
taken to ensure unobstructed ventilation (flow of cooling air and
exhaust air must not be hindered).

Electrical connection of motors

The electrical connection of the motors must conform to the
tolerance limits defined by EN 60034-1 for zone A
(voltage £5 %, frequency £2 %).

Encoder connections

The encoders must be connected by suitable connecting cables
(max. 50 m cable length). The shield of the connecting cables
must be bonded over a large area/grounded at both ends

(at encoder and at controller).

The following cables are recommended for use with
SINAMICS S120 (SMC20):
Description

Connecting cable for incremental encoder
IN 8.5834FS2, IN 8.5834FS3

Connecting cable for absolute encoder
IA 8.5883FS2, IA 8.5883FS3

For connectors for connecting cables, see chapter
Motor options page 11/58.

Article No.
6FX5002-2CGO0-EEEN

6FX5002-2CHOO-HEEN

Update 02/2018
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. Functionally safe rotary encoders (continued)

Function
Safe actual value sensing with encoder

A drive monitor with encoder is necessary for operation of a
series of safety functions.

Further information about safety functions can be found in the
Safety Integrated Function Manual.
https://support.industry.siemens.com/cs/ww/en/view/109751320

Safe actual value sensing with functionally safe rotary encoder

A functionally safe rotary encoder (sensor) must be used in
conjunction with a suitable encoder evaluation system
(controller) and an inverter (actuator) in order to implement
certain safety function.

Safety functions

The following safety functions can be implemented with the
functionally safe rotary encoders integrated in SIMOGEAR:

e SS2: Safe Stop 2

e SOS: Safe Operating Stop

e SLS: Safely-Limited Speed

e SSM: Safe Speed Monitor

e SSR: Safe Speed Range

e SDI: Safe Direction

e SLA: Safely-Limited Acceleration
e SAR: Safe Acceleration Range
e SLI: Safely-Limited Increment
e SLP: Safely-Limited Position

e SCA: Safe Cam

For detailed descriptions of individual functions, please refer to
Catalog D 31.2

For the technical specifications of the functionally safe rotary en-
coder, please refer to chapter "Motor options" on page 11/50.

Note:

Before you commission SIMOGEAR geared motors with the
functionally safe rotary encoder, please read the information in
operating instructions BA 2730.
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Operation of geared motors on a frequency inverter

It is possible in principle to operate the geared motors on a
frequency inverter.
Please note the following supplementary conditions:

e Maximum speed of the geared motor

in the field-weakening range
e Maximum speed of the brake, see page 11/36
e Speed limits of the backstop, see page 11/63

Motor characteristic

During the acceleration process, frequency inverters shift the
speed-torque characteristic of the three-phase asynchronous
motor over the traversing range to enable jerk-free acceleration.
This enables the motor to be operated at different speeds

(e.g. rapid traverse/creep speed), but also protects the
mechanical components of the plant and gearbox.

Two main motor operating ranges are applicable for inverter
operation:

Constant flux (constant torque)

For frequency inverters with an unregulated DC link

(e.g. SINAMICS G110M) the output voltage can be as high as
the line-side input voltage minus any voltage drops in the
inverter (for example, for SINAMICS G110M:

Uoutput = Q-87 X Ulnput) .

If the maximum output voltage has not yet been achieved, the
inverter output voltage can be increased as the motor speed
increases until V/f = constant applies. As a consequence, the
magnetic flux, the motor current, and therefore the transferred
continuous torque are constant (provided that the motor is
adequately cooled —> in the case of self-cooling, the torque must
be reduced in accordance with the motor characteristic at low
speeds due to the reduced cooling). Alternatively, if a separately
driven fan is used, the full motor torque can be utilized.

Field-weakening range

If the speed increases further when the maximum output voltage
has been reached, V/f # remains constant. The magnetic flux
reduces with increasing motor speed, the motor current and
therefore the transferred continuous torque reduces with respect
to 1/n, and the breakdown torque reduces according to 1/n
(see motor characteristic). The motor can be operated in the
field-weakening range at constant power as far as the limit of
stability (see under "Mechanical load, grease service life").

T
g’f“ed Constant flux Field-weakening range
25 f=30Hz f=50 Hz
2
1.5
1 I I U O A f=75Hz
f= fs rated
0.51
0 500 1000 1500 2000 2500
nrated nrpm
G_D087_EN_00263
Fig. 2/28 Example for a 4-pole, three-phase asynchronous motor
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——— Breakdown torque 50 Hz

—-— 81 Torque External cooling 50 Hz
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—— S1 Torque Self-cooling 87 Hz
——— Breakdown torque 87 Hz

—-— S1 Torque External cooling 87 Hz
----- Limit of stability 87 Hz

Fig. 2/29 Torque-speed characteristic for asynchronous motor
(based on the example of LAG3ME4)

Utilization in accordance with temperature class F

For rated power and line operation, the motor is utilized in
accordance with temperature class B (130 °C maximum
permissible constant temperature referred to a maximum
cooling air temperature of 40 °C).

Siemens motors are designed as standard to temperature class
F (155 °C maximum permissible constant temperature referred
to a maximum cooling air temperature of 40 °C).

For inverter operation at reduced output voltage, the power
reserve of the motor can be used to achieve the rated power.

In this case, the rated torque is applied to the motor and the
frequency inverter outputs a frequency at which the motor
achieves rated speed.

At this operating point the slip and current input are higher than
under line operation, so that the constant motor temperature
increases accordingly. Prerequisite for utilization of the motor in
accordance with temperature class F is that the frequency
inverter is capable of outputting a sufficiently high level of
current:

IFUoutRated 2 IMotor Rated Inc

? Const. flow range Field kening range

T/Trated With separately

4 driven fan

J Use acc. to
100 T — temperature class F
%
> Use acc. to
90 -

temperature class B

80 -

70 |

60 -

G_M015_EN_00216

0 ———
0 10 20 30 40 50 60 70 80 Hz 100
f ——

Fig. 2/30
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. Peak load / acceleration torque . Bearing currents
Based on experience, a safety margin of 30 % must be Additional bearing currents can flow when motors are operated
maintained from the breakdown torque: from inverters. They are mainly caused by the steep voltage

T —07xT rises which occur during switching. Without output filters,
max. = Y-/ X Ik significant voltage variations can occur at the winding terminals.
The engineering software "Sizer for Siemens Drives" incorpo- This phenomenon mainly occurs for larger machines.
[)arge;kg g@?%?i&%’;};gggiﬁgi