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Worldwide Efficiency Regulations

CANADA
Regulation CsA
Efficiency Class NEMA Premium (cf. IE3)

[

Start Date January 2011

USA RUSSIA

Regulation NEMA-EISAct B ceouiation GOSTR
Efficiency Class NEMA Premium (cf. IE3) Efficiency Class n.A.
Start Date December 2010 Start Date nA.

MEXICO CHINA E AUSTRALIA

Regulation NOM 016 Regulation GB 18613 n Regulation AS/NZS 1359.5

Efficiency Class MEPS (cf. 1E2) Efficiency Class  Grade 2 (cf. IE2) Efficiency Class  MEPS (cf.IE2)
Start Date since 2004 Start Date June 2011 Start Date since 2006

BRASIL - EUROPE #gnv KOREA*

Regulation NBR 17094 Regulation 640/2009/EG m Regulation KS C 4202

Efficiency Class ~ Alto Redimento (cf. IE2) Efficiency Class IE2, IE3 Efficiency Class  EFF1 (cf. IE2)
Start Date December 2009 Start Date 2011, 2015, 2017 Start Date January 2010
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Efficiency  requirements Efficiency requirements are valid
are valid for geared only for solo motors
motors and solo motors

Exceptions to regulation (EC) no. 640/2009/EC of 22 July 2009:

Operating conditions Ambient conditions Ambient conditions
* Motors designed to operate fuly submerged in @ at heights above 1,000 metres above sea e in areas with a potentially explosive atmos-
a liquid (IP68) level phere as mentioned in Directive 94/9/EC of
e at ambient temperatures above 40° C the European Parliament and Counci
e gt maximum operating temperatures above
400 °C
Construction e gt ambient temperatures below -15° C (ll
motors) or ambient temperatures below 0° C Other
e motors that are completely integrated in a (ar cooled motors)
product (such as a transmission, pump, fan or e with coolant temperatures at product intake e Brake motors
compressor) whose energy efficiency cannot below 5 °C or above 25 °C ® Pole changing motors
be determined independently of this product e 810,12 pole motors
e Single phase motors
e DC motors
e Duty cycles other than S1
[ ]

Motors exclusively designed for inverter duty



Type Designations

BK50Z-11UWA/D..09LA4-TF-S/ES010 A9 HN/C2

BK5z X - 111U W A
A =SSV Cover
W = Double Shaft Seals
H = Front and Rear
= Flange A or C or Torque Arm front
Flange, A or C or screw-on Torque Arm rear
Foot bottom or screw-on Torque Arm to bottom
Foot top or Torque Arm angeschraubt in Richtung to top
Foot right or Torque Arm angeschraubt in Richtung to right
Foot left or Torque Arm angeschraubt in Richtung to left
= Splined Shaft acc. to DIN 5480
= Solid Shaft, front
Solid Shatt, rear
Solid Shatt, front and rear
Hollow Shaft with Keyway
= Hollow Shaft for Shrink disk connection, rear (Standard)
= Hollow Shaft for Shrink disk connection, front (Special)
= Solid Shaft front, flush with Standard-Flange only BG10-BG90 and BS02+BS03
= Solid Shaft rear, flush with Standard-Flange only BS02+BS03
= Solid Shaft front and rear, flush with Standard-Flange only BS02+BS03
Gear Housing, no surfaces except torque arm bore for BF
Gear Housing, Foot
Gear Housing, Standard flange diameter 1 small A-Flange
Gear Housing, Standard flange diameter 2 Standard A-Flange
Gear Housing, Standard flange diameter 3 large A-Flange
Gear Housing, with Torque Arm for BK + BS as screw-on
Gear Housing, Foot-threaded bores
Gear Housing, C - Flange
= Gear Housing, completely machined
= Gear Housing, with Footplate only BG (Universal housing)
- = seperates gear type from gear design
X = reinforced bearings (radial)
/ = Gearbox with pre-stage
e e — (ear Size (03, 04, 05, 06, 10, 15, 20, 30, 40, 50, 60, 70, 80, 90, 100)
Be = Gear type (BG BF, BK BS)

D. 09 LA4-TF- S
S = rectifier (see chapter 3)
TF = Motor monitoring (see chapter 3)
4 = No. of pole for motor
LA = Motor core length and design
09 = Motor size
= A Aseptic motor
SE Three-Phase Motor with increased efficiency acc. to IET
HE Three-Phase Motor with increased efficiency acc. to IE2
PE Three-Phase Motor with increased efficiency acc. to IE3
NF Motor without Gearbox, Motor in flange design
= XE Expl.-Motor with increased safety
... = XD Fame Proof
D= Three Phase Motor

ES 010 A 9 HN
HA = Hand Release (lockable)
HN = Hand Release (none lockable)
9 = Code for setting torque
A = Design
010 = Brake size
ES = Single disk brakes - HOLDING BRAKE
7S Double disk brakes - HOLDING BRAKE
ESX Single disk brakes - WORKING BRAKE
ZSX = Double disk brakes - WORKING BRAKE
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EU-Directive 640/2009/EC

What does the EU directive mean?

EN 60034-30 is an international standard for
energy-efficient motors and will in future years
be used worldwide in this area.

Electric motors account for approximately 1.07
bilion kWh of the total energy demand of the
EU. Using energy efficient motors would achieve
energy savings of 20 to 30 per cent, thereby
reducing the total cost of ownership (TCO) and
reducing global warming.

As things stand today

New |E (International Energy Efficiency) efficiency
classes were introduced at the beginning of
2009:

IET = Standard Efficiency
(~ EFF2)

IE2 = High Efficiency
(~ EFF1)

IE3 = Premium Efficiency
(10-15 % higher efficiency
than IE2)

IE4 = Super Premium Efficiency

What happens when?

August 2009
EN 60034-30 standard
introduced.

Starting 16 June 2011
IE2 efficiency class is
mandatory.
(640/2009/EG)

From 1 January 2015

Efficiency class IE3 is a legal requirement
for motors rated at 7.5 kW or more. Alter-
natively, IE2 motors may be used in combi-
nation with a frequency converter.
(640/2009/EG)

The IE classes cover
the following:

Rated voltage

up to 1,000V

Power

0.75 kW to 375 kW

Number of poles

2,4 0r6 (50 and 60 Hz)

Operation

Mains Duty

Operating modes

St

Remarks

A new consideration: geared motors

2009
2010
2011
2012

2013
2014
2015
2016

2017 onward
Efficiency class IE3 is also mandatory
for motors rated less than 7.5 kW.
(640/2009/EG)

2017
2018
2019
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Catalogue geared motors
Drive solutions by Bauer

Fast - Flexible - Reliable

...As one of the leading manufacturers of intelligent drive technology, we have lived this
motto for more than 80 years.

Innovative products, modern processes and responsible employees realise this motto with
the target of conserving resources and the environment together with efficient energy use
over our whole field of activity.

The success of our efforts assumes that we know and master our customers applications
and the requirements on drive technology.

We do this perfectly - from engineering, design and calculation through procurement,
production and logistic to special application knowledge in the most important branch
sectors.

CD Rom:

Internet: WWW.BAU ERGEARS.COM

The most recent version of the Terms and Conditions can be found under
~www.bauergears.com”

P-7112-BGM-EN-A4 www.bauergears.com 3



Catalogue geared motors

Product Overview

Helical-Geared Motor
Series BG

Compact and economical inline helical
geared motors for long lifetime under
arduous conditions.

*  Motor power from 0.03 kW to 75 kW

e 13 gearbox sizes for torques from
20 Nm to 18500 Nm

» New attachment possibilities with low
design height

» High efficiency through 2 stage base
design

e Enclosure IP 65 as standard

» Service friendly built-on brake

AsepticDrive™

Geared motors for the food & beverage
industry as well as for all applications
with high cleaning intensity or ambient
conditions such as dust, fluff etc.

e Motor without fan and cooling fins
* Motor power

DA080.25 kW - 0.55 kW
DA090.37 kW - 1.5 kW
DATT1.1kW - 2.2 kW

» Available with helical, parallel shaft,
bevel and worm gears

»  Motor winding in Iso Class F with
thermistors as standard

* Enclosure IP 67 and IP 69K with
acid and alkali resistant coating as
standard

*  Motor connection through standard
stainless steel plug connector

» Efficiency Classification IE2 / IE3

4 www.bauergears.com

Shaft-Mounted Geared
Motor Series BF

Shaft-mounted geared motors with inte-
grated torque arm are easily integrated
and economically applied.

e Gearbox housing with integral
torque arm

»  Motor power from 0.03 kW to 75 kW

» 10 gearbox sizes for torques from
90 Nm to 18500 Nm

» High efficiency through 2 stage base
design

e Enclosure IP 65 as standard

» Service friendly built-on brake

CleanDrive™

Geared motors for the Food & Beverage
industry in enclosure

IP 66 with acid and alkali resistant coating
as standard.

* Motor without fan and cooling fins

*  Motor power 0.12 kW

*  Motor winding in Iso Class F with
thermistors as standard

e Motor connection through standard
terminal box or stainless steel
cable gland

Bevel-Geared Motor
Series BK

Power-dense, right-angle, bevel-geared
motors ensure the highest efficiency
especially when used with frequency
inverters.

e Theright angle gearbox with universal
attachement possibilities

e Motor power from 0.03 kW to 75 kW

» 10 gearbox sizes for torques from
80 Nm to 18500 Nm

» High efficiency through 2 stage base
design

e Enclosure IP 65 as standard

» Service friendly built-on brake

CleanConnect’

Specially developed for the requirements
of the beverage industry: Enclosure IP 67,
gold coated contacts and smooth surface
for a reliable current and signal transmis-
sion in wet environments.

» Cleaning friendly and detergent resis-
tive surface

» Standardised M25 threaded connec-
tion

« Connectable without tools, coded for
foolproof connection

e EMC conform due to shielding con-
nection

e Available with straight or angular
connection

P-7112-BGM-EN-A4



Catalogue geared motors

Product Overview

Worm-Geared Motor
Series BS

Economical, right-angle, worm-geared
motors install easily in the tightest ap-
plications.

»  Motor power from 0.03 kW to 5.5 kW

e 8 gearbox sizes for torques from
25Nm to 1000 Nm

» Hollow shaft version already available

from 25 Nm

» High loadable worm gearing for long

lifetime
e Enclosure IP 65 as standard
» Service friendly built-on brake

CAGE CLAMP®

The use of Bauer geared motors up to
30 kW with CAGE CLAMP® connection
technology reduce costs both during
installation and in service cases.

e Cost reduction during connection

» Simple handling

« Cable core diameters up to 25 mm?
without wire-end sleeves

» Cost saving in material and tooling

» Vibration and shock resistant

« & approved

P-7112-BGM-EN-A4

Overhead Monorail Geared
Motor Series BM

A completely new range of monorail
drives for light and heavy load monorail
applications.

Torques from 30 Nm up to 680 Nm
Radial force up to 6.500 N

Flexible mounting on the running
gear

Enclosure IP 65 as standard
Improved efficiency - lower energy
consumption - ideal

as travelling drives

Reverse motion of the gearbox is
possible

Frequency Converter Geared
Motor Series Eta-K

Eta-K solutions are combinations of
geared motors and frequency converters.
They provide compact drive solutions
with infinite speed control.

e Saving space and costs

¢ No shielded motor cables required

e Mechatronic adaption of VLT drive and
geared motor

e Motor power range 0.12 kW up to 7.5
kw

e Supply voltage 3x380V-480V

e Compliance to all EMC standards

« Standard RS485-Interface, optional
Profibus-Interface

« & Zone2and 22 possible

« UL approved

Explosion-proof BAUER Geared Motors

Geared motors suitable for use in explosive areas:

GAS Zones 1,2
DUST Zones 21,22
DXD Zone 1, I12GExd(e) Il CT4, 0,12 ...90 kw
DXE Zone 1, I12GExell T3, 0,12 L1 kw
DXN Zone 2, 13GEXnAIITS3, 0,03 ...30 kw
DXC Zone 21, I 2D Ex tD A21 IP65 T<160°C, 0,03 ...30 kW
DXC Zone 21,11 2D Ex tD A21 IP65T120°C, 0,03 L1 kw
DXS Zone 22,11 3D ExtD I T<160°C, 0,03 ...30 kw
DXD Zone 1/21, 112G Ex d(e) Il CT4/Il 2D Ex tD A21

IP65T120°C, 0,12 ...90 kw
DXE Zone 1/21, 12GExelIT3/11 2D ExtD A21IP65T120°C,0,12 ... 11 kw
DXS Zone 2/22, 13GExnAIIT3/II3DExtD IIT<160°C, 0,03 ...30 kw

www.bauergears.com 5



Catalogue geared motors

Product Overview

Energy Saving Geared Motors

n

Without

IE1

IE2

IE3

IE4

6

Advantages

Motor design according to duty
Small installation volume and
minimum weight

Higher motor powers

Standard efficiency in continu-
ous operation

Small installation volume and
minimum weight

Higher efficiency in continuous
operation
Higher start-up torque

Premium efficiency in continu-
ous operation
Higher start-up torque

Super Premium efficiency
Speed control with highest
possible efficiency

Small installation volume and
minimum weight

Considerably better efficiency
than IE2 motors, even under
partial load conditions

High torque and power density
High overload capacity

www.bauergears.com

Your benefits

Economical

Small installation space

Efficient motor utilisation
Tailored to customer application
Smaller motor frame size

Economical

Small installation space

For general-purpose use inside or outside Euro-
pe

Economical

Small installation space

Up to 34% more energy savings compared to
IE1

Lower rated motor power than IE1 for dynamic
load applications

Short amortisation period

Up to 18% more energy savings compared to IE2
Already meets minimum efficiency require-
ments for 2015/2017

Up to 39% more energy savings compared to IE2
Short amortisation period

Small installation space

Compact drive unit

More torque with same size motor frame
Requires smaller installation space with same
power

Reduced number of variants thanks to higher
efficiency over the entire torque range

Design security thanks to spare drive unit capa-
city

Technology leader

Already meets the efficiency requirements of
future standards

P-7112-BGM-EN-A4



Catalogue geared motors

Product Overview

Investment security for the future
Electrically driven machinery accounts for around 70% of overall energy demand for industrial consumption. If existing drives which have
already been in service for decades were to be replaced by modern drive systems, energy savings of 135 billion kilowatt-hours per year would

be possible within Europe.

The Bauer Gear Motor range of motors offers trend-setting technologies for energy-efficient drives and for motor designs tailored to specific
applications.

The latter option enables highly efficient drive solutions without requiring additional space.

Potential for energy savings in drive technology

Energy savings at 50 Hz (4-pole motor*)
60,0

MIE2 vs IE1

50,0 - WIE3 vs IE2

1E4 vs IE2

40,0 1

30,0 -

20,0 1

Savings [%]

10,0 1

0,0 -

WS I AN TP T - T A T S B NG ) VoD A 0 H Ao

Q'\\,Q’\\,Q’}Q’\‘;Q@Q/\\ RN, c)\/\\’\/’\,\,cb\’)/”)’bb&%’\
Motor rating [kW]

Py IET1* IE2* IE3* IE3* IE4*
(kW]
0,55 DSE08MA4 DHEO8LA4 SUOBMA4
0,75 DSEO8LA4 DHEO08XA4 DPEQ9LA4 S08MA4
1,1 DSE09SA4 DHEO9LA4 DPE09XA4 SO8LA4
1,5 DSE09LA4 DHE09XA4 DPE09XA4C SO08LA4 S09SA4
2,2 DSE09XA4 DHEQ09XA4C DPET1MA4 S09SA4 S09XA4
3 DSE11SA4 DHE11MA4 DPE11LA4 S09XA4 S11SA6
4 DSE11MA4 DHE11LA4 DPET1LA4C S11SA6 STIMA6
55 DSE11LA4 DHE11LA4C DPE13LA4 ST1MA6 S11LA6
7,5 DSE13MA4 DHE13LA4 DPE16LA4 S11LA6
9,5 DSE13LA4 DHE16MA4 DPE16XA4
11 DSE16MA4 DHE16LA4 DPE18LA4
15 DSE16LA4 DHE16XA4 DPE18XA4
18,5 DSE16XA4 DHE18LA4
22 DSE18LA4 DHE18XA4
30 DSE18XA4 DHENF20LG4

*at 1,500 rpm

P-7112-BGM-EN-A4 www.bauergears.com 7
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General
Advantages of Bauer-Geared Motors

Bauer-Gearmotors

Bauer Gearboxes

Bauer Motors

Bauer Brakes

P-7112-BGM-EN-A4

Low operating costs due to a high total efficiency

2-stage gearbox concept gives a longer lifetime due to a reduced number of moving
parts

Lower servicing costs due to a modular system

No additonal protective measures (e.g. dusty environment) through the IP65 enclosure
as standard

The electrical design of the motor is aligned to the gearbox

Quick reaction time in emergency situations (Breakdowns etc.) through Fast Assembly
Delivery (within 24 hours

Easy access to the fixation points reduces assembly times and installation costs

Low servicing costs as the lubrication change results in normal duty with a lubrication
temperature of approx. 80°C first after 15.000 operating hours when using CLP 220 or
25.000 operating hours when using PGLP 220 / PGLP 460.

2-stage gearbox concept reduces the spare part stocking

A variety of attachment possibilities (Foot, Flange, Solid and Hollow shafts, Torque
arms)

Sealed housing design reduces the risk of oil leakage and increases the oil lifetime
The large housing volume allows usage in very harsh environments

Low operating costs due to high motor efficiencies (IE1, IE2 and IE3 as Standard)

Low installation costs through CAGE CLAMP® instead of the classical terminal block
connection

A variety of additional designs (connectors, brakes, backstops, rain covers, forced cool-
ing, encoders etc.)

Cost reduction of connection cabling and avoidance of additional protective elements
(chokes, filters etc.), through built-on inverters (ETA-K)

Ideal for frequency inverter duty though insulation class F as standard

Low servicing costs through long lifetime of the brake discs (without adjustment)
Brake-Motor correlation tailor made to the application by virtue of on average three
brake sizes per motor size

A variety of designs (lockable and non-lockable hand release, microswitch, heaters)
Robust design for heavy duty applications

Enclosure IP65 as Standard

Very high wear resistance

www.bauergears.com 11
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Product Description
Selection of geared motors

Installed positions
of geared motors

Notes on safety

Guards for
rotating parts

Protection against

accidental contact

Operating noise

Paint finish and
corrosion protection

P-7112-BGM-EN-A4

Bauer geared motors can be supplied for any type of fitting position. Vertical installation
positions (motor-down) place a particularly severe strain on the shaft seal. It is advisable
to avoid this arrangement especially at high motor speeds (e.g. above 1800 r/min) and
continuous operation

See the notes on safety regarding installation in Operationg Indstructions.

The shrink disk (SSV) guards required under the German law relating to technical materials
(Law Concerning Industrial Equipment - Equipment safety law GPSG) or by the Accident
Prevention Regulations (UVV) are not included in the standard scope of supply because
they are fitted by the customer in most cases, or the risk of accident can be eliminated by
suitable installation.

See the Operating Instruction.

The DO4LA and DO5LA small motors have smooth motor housings. In the textile, pharma-
ceutical and foodstuffs industries in particular and in plant engineering, this IP54 version
has a number of advantages over ribbed housings. In some instances, protection against
accidental contact may have to be installed by the customer because for technical reasons,
the surface temperatures of motors with smooth housings can be high, especially in con-
tinuous operation

The typical operating noise levels of BAUER geared motors are within the limits stipulated
by VDI directive 2159 for gears and EN 60034-9, Table 2 for motors.

For physical reasons, low-ratio, high-speed gears produce more noise than medium- and
high-ratio gears operating at low speeds.

See BAUER special imprint SD18.. for more information

BAUER geared motors are spray-painted in RAL 7031 to DIN 1843 as standard. Other RAL
colours are available at extra cost.

The output shafts are shipped in protective sleeves or with a protective coating to prevent
corrosion.

If high requirements for corrosion resistance are required, the drives are available with
enhanced corrosion protection: CORO 1, CORO 2, CORO 3 or CORO 4.

Paint finishes up to 200 um in thickness are available on request at extra cost. Thicker paint

finishes for geared motors are impractical, because the paint tends to flake at the ribs and
when the terminal box is opened.

www.bauergears.com 15



Product Description

Modular system overview

System cover

Motor terminal box
design

xe)

—

Motor with cast-in

[

Gear design
BG =
<]
Helical gear 0
o |
-
BF A
-

Shaft-mounted gear

BK

Bevel gear

BS

Worm gear

16 www.bauergears.com

Lr_

Pre-stage

(-

Pre-stage + System cover

terminal box (KAG)

D
W
©

{
Motor with screw-on
terminal box (TB)

_N'h_rl__

{IL]

{7' —

Intermediate gear

| ==
+ ==+
I

Motor with ETA-K-Inverter

s
3

)

(System cover + Intermediate gear + System cover)

P-7112-BGM-EN-A4



Product Description

Modular system overview

Covers Extensions Extensions
B-side Standard motor Motor with brake
Encoder

2. Shaft end

) -
Y

Standard fan cover

Rain cover

M

Encoder
forced cooling @

Encoder

- ﬂ
2. Shaft end

manual release

manual release

Bra

T ° 3

)
Y

Brake fan cover

Backstop

Y

Encoder

i ) |

Brake Encoder

manual release

) Backstop
forced cooling

with brake / encoder @

Encoder

P-7112-BGM-EN-A4 www.bauergears.com 17
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www.bauergears.com 19



Type Designations
Significance of type designation

Bauer bevel-geared motor with brake and standard add-ons

Example: Bauer bevel-geared motor with brake and standard add-ons

Significance of type designation The type designation of a BAUER geared motor is a code designating all the features in the

drive configuration.

The build-up of the type designation is explained with the help of the following example of
a bevel geared motor with brake and series options.

Gear

Bauer bevel-gears

Gear size 50

With pre-stage

Separates gear type from gear design

Gear housing, foot with clearance holes at bottom

Solid output shaft at front

R
18
IN
'
1=
[

Foot with clearance holes at bottom

Double shaft seals

End of gear part, start of motor part

Three-phase motor

Motor size

State of construction of motor

Poles of Winding

Separates motor-type from motor supplement

Motor protection, thermistors from thermal class F

Separation between motor supplements

Standard brake rectifier, in the motor terminal box

End of motor, start of brake

Single disc brake

Brake size

State of construction of brake

Code for braking torque set

Manual release non lockable

End of supplement, start total design

Unit in corrosion protection CORO2

20 www.bauergears.com
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Type Designations
BG-series helical-geared motor

0
L% ‘

gear type 1 1 _4
gear size
pre-stage WNR
re-inforced bearings (only BG10)
code for gear design t
code for shaft design | U
three-phase
motor size
core length
design edition

’7 number of poles i

BG10 Z X-71/D..08 LA4

|1 | -
é-. —————— gear with pre-stage E{Eﬂ I\ B |——
-. —————— tandem gear o
1. — ; ﬁj D

foot with through holes

small A-flange with through holes E——a | -
standard A-flange with through holes 4 ] —

large A-flange with through holes L

AOWN

[e)Ne>Ne))

7 . ————— C-flange with threaded holes
8 . ——— completely machined

BAVIUER

-

.L —— footplate, left [C)fE] IE}
. R——— footplate, right

; _ ] —
. LR footplate, left and right —

© ©©

. L ———— foot with threaded holes, left L i B
. R—— foot with threaded holes, right L RATHR —
. LR ——— foot with threaded holes, left and right I i

. 1 solid shaft on gear side V
. 7 solid shaft on gear side V for flange as from BG10

\
.. W double shaft seals

P-7112-BGM-GB-A4 www.bauergears.com 21



Type Designations
BF-series shaft-mounted geared motor

L _Je}

gear type B

gear size 2 _4

pre-stage <SR

re-inforced bearing (<BF60)

code for gear design

code for shaft design _ t
u

three phase
motor size

core length
design edition
number of poles

BF70Z X-74/D..11 LA4

s
‘ P [: [ maazE]_| “
/ — |9
Z-.. ———————gear with pre-stage ]ﬂ D L B U
X-.. ——————gear with reinforced bearings S
G-..———tandem gear —
g =E
0 .——cast-in torque arm 4'\ I/
|
¢ I l:$
[ maaEs] | “
oo TE ]
2. small A-flange with through holes < D
3. standard A-flange with through holes - ‘[/
4 . large A-flange with through holes —
|
& L
D — |[BALELT || |
1 . LR ——foot with through holes, right and left ]3 D [ He = U
6 .L ——footwith threaded holes, left s
6 . R ——foot with threaded holes, right i ;
6 . LR ——foot with threaded holes, right and left ’ﬂ D
@ 3
i
JEE==iR
|| ([ rawER] |
7 .—— C-flange with threaded holes 5 U
8 .——completely machined

. O splined shaft acc. DIN 5480
. 1 solid shaft on gear side V
. 2 solid shaft on gear side H
. 3 solid shaft on gear side V and H
. 4 hollow shaft with keyway
. 5 hollow shaft with shrink disk SSV on side H

.. W double shaft seals
.. A cover for shrink disk SSV

JAVAYRIAR\N
%@WWW
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Type Designations
BK-series bevel-geared motor

gear type N
gear size

core length
design edition
ﬂ number of poles B

pre-stage

O

|
Hey R
L

re-inforced bearing (2BK20)
code for gear design

code for shaft design n
three phase 7
motor size

C

BK20 Z X-64U / D06 LA4

1.U foot with through holes, bottom

1.L foot with through holes, left

1.0 foot with through holes, top

2.V small A-flange with through holes, front

3.V standard A-flange with through holes, front

4.V large A-flange with through holes, front
. H A-flange, rear

. . VH A-flange, front and rear

5.V torque arm, front

5.VL torque arm, front to left

5.VO torque arm, front to top

5.VU torque arm, front to bottom

5.HL torque arm, rear to left

5.HO torque arm, rear to top

5.HU torque arm, rear to bottom

6.U foot with threaded holes, bottom

6.L foot with threaded holes, left

6.0 foot with threaded holes, top

7.V C-flange with threaded holes, front

7.H C-flange with threaded holes, rear

7 . VH ———C-flange with threaded holes, front and rear

8. completely machined

22 2 A

. 0 Splined shaft acc. DIN 5480

;@U

lt

Ny

. 1 solid shaft on gear side V
. 2 solid shaft on gear side H

. 3 solid shaft on gear side V and H

. 4 hollow shaft with keyway
. 5 hollow shaft with shrink disk SSV on gear side H

.. W double shaft seals
.. A cover for shrink disk SSV

P-7112-BGM-GB-A4
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Type Designations
BS-series worm-geared motor

gear type

24

gear size

pre-stage

code for gear design

1
1
1
2
3
4

OO0 — OO o1 01— .

o~~~

. 1 solid shaft at gear side V ————

. 2 solid shaft at gear side H
. 3 solid shaft at gear side V and H
. 4 hollow shaft with keyway
. 5 hollow shaft with shrink disk SSV on side H
. 7 solid shaft at gear side V for flange (only BS02 and BS03)
. 8 solid shaft at gear side H for flange (only BS02 and BS03)

<T<<<

code for shaft design

orc

<I<

three phase

motor size

’7 number of poles

BS40 Z-64U/ D..08 LA4

core length

L {6

Cmp

design edition

foot with through holes, bottom
foot with through holes, left
foot with through holes, top

small A-Flange with through holes, front
standard A-Flange with through holes, front
large A-Flange with through holes, front
A-flange, rear (standard flange)

A-flange, front and rear (standard flange)

torque arm, front

torque arm, front to left
torque arm, front to top
torque arm, front to bottom
torque arm, rear to left
torque arm, rear to top
torque arm, rear to bottom

foot with threaded holes, bottom
foot with threaded holes, left
foot with threaded holes, top

C-flange with threaded holes, front
C-flange with threaded holes, rear

C-flange with threaded holes, front and rear
completely machined

RIZZZ 7777 Py

&R

. 9 solid shaft at gear side V and H for flange (only BS02 and BS03)
.. W double shaft seals as from BS10
.. A cover for shrink disk SSV as from BS10

www.bauergears.com
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Type Designations
Versions and options

BG and BF series

BK and BS series

P-7112-BGM-GB-A4

BG series: type B3 BF series: type H4

o o
Ly Y '
&H Ly eH
14 V‘
%R <§R
t
U t
V]
Front

The side of the gear unit facing away from the motor or the source of motive
power

Rear
The side of the gear unit facing toward the motor or the source of motive power

Left
The left side of the gear unit as viewed from the output shaft side of type B3 for
the BG series or type H4 for the BF series

Right

The right side of the gear unit as viewed from the output shaft side of type B3 for
the BG series or type H4 for the BF series

BK series: type H1 BS series: type H1

v v
| ey
Hey R &R
-» N4
: =% Qv
t t
U U
Front

The side of the gear unit facing toward the viewer looking toward the
type H1 unit

Rear
The side of the gear unit facing away from the viewer looking toward the
type H1 unit

Links
The left side of the gear unit as viewed from the output shaft side of type H1,
or the torque brace oriented to the left

Top
The top side of the gear unit as viewed from the output shaft side of type H1,
or the torque brace oriented upwards

Bottom

The bottom side of the gear unit as viewed from the output shaft side of type H1,
or the torque brace oriented downwards
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Type Designations
General construction

Gear / Motor / Brake
BK 50 Z - 1 1 U W D. 09L A 4 IE - S ES 010 A 2 HN (@]
Bauer bevel gears ‘
Gear size 50
With pre-stage
Separates gear type from gear design
Gear housing: foot with clearance holes
Output shaft at front
Foot with clearance holes at bottom
Double shaft seal
End of gear part, start of motor part
Three-phase motor
Motor size
State of construction of motor
Number of winding poles
Separates motor type from motor supplements
Motor protection: thermistors for thermal class F
Separation between motor supplements
Standard rectifier for brake, in motor terminal box
End of motor, start of brake
Single-disc brake
Brake size
State of construction of brake
Configured braking torque
Manual release, non-lockable
End of supplement, start of total design
Unit with CORO2 corrosion protection
Three-phase motor D = Three-phase motor
E = Single-phase motor (Steinmetz circuit)
S = PM-Synchronous motor
A = Aseptic motor (germ-free drive)
SE = Three-phase motor with enhanced efficiency compliant with IE1
HE = Three-phase motor with enhanced efficiency compliant with IE2
PE = Three-phase motor with enhanced efficiency compliant with IE3
N = Motor without gear unit; foot-mount version
NF = Motor without gear unit; flange-mount version
R = Roller table motor
XE = Explosion-proof motor with increased safety
XD = Explosion-proof motors
W = Torque motor
L = Special rotor for traction and slewing gear motors
C = With main and auxiliary windings; only with single-phase motors (EC....)
Vv = Multiple voltage ranges (wide voltage range)
.U = Unventilated (no forced ventilation)
Motor protection TB = Thermistor 140°
TF = Thermistor 160°
TH = Thermistor 180°
TEB = Thermistor warning/shutdown 120°/140°
TBF = Thermistor warning/shutdown 140°/160°
TFH = Thermistor warning/shutdown 160°/180°
TOB = Thermostatic switch, NC 140°
TOF = Thermostatic switch, NC 160°
TOH = Thermostatic switch, NC 180°
TSB = Thermostatic switch, NO 125°
TSF = Thermostatic switch, NO 160°
TSH = Thermostatic switch, NO 180°
TX = Other
Brake rectifier S = Standard rectifier SG
in motor terminal box E = Special rectifier  ESG
M = Special rectifier ~ MSG
Plug connector ST = Harting (other)
Heavy-duty fan SL
Protective cover D
CleanDrive™ (@b = Aseptic drive with cable
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Type Designations

Supplement types
Gear / Motor / Brake
BK 50 z - 1 1 U W [ D.O9L A 4 - IF - S [ E 010 A 92 HN [ Q

Bauer bevel gears ‘

Gear size 50

With pre-stage

Separates gear type from gear design

Gear housing: foot with clearance holes

Output shaft at front

Foot with clearance holes at bottom

Double shaft seal

End of gear part, start of motor part

Three-phase motor

Motor size

State of construction of motor

Number of winding poles

Separates motor type from motor supplements

Motor protection: thermistors for thermal class F

Separation between motor supplements

Standard rectifier for brake, in motor terminal box

End of motor, start of brake

Single-disc brake

Brake size

State of construction of brake

Configured braking torque

Manual release, non-lockable

End of supplement, start of total design

Unit with CORO2 corrosion protection

Brake E = Single-disc brake
ES = Single-disc holding brake
EH = Single-disc holding brake in heavy duty
ZS =Two-disc holding brake
ESX = Single-disc service brake
EHX = Single-disc service brake in heavy duty version
ZSX =Two-disc service brake

010 = Brake size
A = Construction state
.9 = Code for configured braking torque
. HN = Manual release (not lockable)
. HA  =Manual release (lockable)

Reverse rotation block RR = Blocking direction clockwise
RL = Blocking direction anticlockwise

Digital and analogue encoder G

Second shaft end yA'll = With key
yAY, = With square shaft

Forced ventilation 2%

Overall design AV = USA/Canada version with shaft dimensions in inches
AM = USA/Canada version with metric shaft dimensions
uL =US version
(& = Canadian version
C1 = Coro1 corrosion protection
Q = Coro2 corrosion protection
c3 = Coro3 corrosion protection
SP = Non-catalogue version

P-7112-BGM-GB-A4
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Gear Motor Selection
Selection of geared motors

RFQ data [J

Order / RFQ no.:

Order [J Bauer Gear Motor GmbH

Fax: +49 (0)711 3518 381

Contact data:

Application:

(e.g. traction drive, hoist/lift drive, roller conveyor, feedscrew, etc.)

Gearbox type

BG I BF [ BK BS [
Number of items
Efficiency class notlEL] IE20J IE3 O]
Type
Power kw
Output shaft speeds 1/min
Torque Nm Service factor fz=

Mounting arrangement/

Type of installation

RAL 7031 or special RAL shade
Corrosion prevention Standard or

Terminal box position

CORO1/CORO2/CORO3

Rated voltage \Y type of business
Frequency Hz
Thermistors O Thermostats O
Ambient temperature °C Altitude [m]

Ambient conditions & installation site

Transmission component (direct, chain, gearwheel, belt, etc.)

Email: info@bauergears.com

Radial force on output shaft N at a distance x from the shaft junction
Axial force on output shaft N

mm

Operation with inverter
speeds of 1/min to
Integrated frequency converter [J

1/min Cutoff frequency Hz

Cabinet-mounted frequency converter []

Gear unit design

Output shaft

[J Foot with clearance holes

[J A-Flange with clearance holes D = mm

[ C-Flange with tapped holes

I Torque restraining arms with rubber buffers in L/T/B direction
[ Foot with tapped holes on L/R/LR/T/B side

[ Solid shaft on F/B/FB end
[J Hollow shaft
[J Hollow shaft for shrink-on disk

Motor-mounted components

U brake

Type Braking torque = Nm
Supply voltage = VAC Hz or VvV DC
manual release  yes[1 nol]

Microswitch yesl nold

L1 Encoder

incremental O

absolute O

Pulse count

Output signal HTLO TTLO

] Forced ventilation
L] Output shaft reverse rotation block (clockwise / anti-clockwise)

Special design features

30 www.bauergears.com

P-7112-BGM-EN-A4



Gear Motor Selection

Drive configuration

Drive configuration

Required data

for drive configuration

P-7112-BGM-EN-A4

Motions are necessary in production plants and equipment for the manufacture of goods
and products. Geared motors are used to implement these motions in stationary produc-
tion equipment. The objective of drive configuration is to obtain the optimal motor for
each type of motion.

Motions in machines and equipment vary considerably. Experienced design engineers
reduce the necessary motions to a few standard types:

« continuous linear motion

+  reciprocating linear motion

+ horizontal linear motion

- vertical or oblique linear motion for lifting and lowering loads
« continuous rotary motion and reciprocating rotary motion

All motions can be divided into:

- anacceleration phase
- aconstant-velocity phase
- abraking (deceleration) phase

These motion phases must be examined separately when sizing a drive, in order to deter-
mine the phase with the highest load. After the maximum load has been determined, the
drive system can be selected.

See our separate “Design Guide” publication for assistance with various use cases.

In addition to the data on (Specification of geared motors), the following data is necessary
for drive configuration:

Designation Description Unit

Z Cycle rate [1/h]

td Operating time per day [h]

ta Deceleration time [s]

n2 Output speed [rpm]

n Rated rotor shaft speed [rpm]

J Moment of inertia [kgm?]

Jext External moment of inertia [kgm?]

Jext External moment of inertia [kgmz]
referred to the rotor shaft

Jrot Rotor moment of inertia [kgm?]

F Force [N]

m Mass [kal

v Velocity [m/s]

a Acceleration [m/s?]

g Earth gravitational constant [m/s%]

Payn Dynamic power [kW]

Ps Static power (kW]

P Power [kW]

M: Output torque [Nm]

Maert Required drive torque [Nm]

Mn Rated torque at rotor shaft [Nm]

Ma Deceleration torque [Nm]

M. Braking or driving load torque [Nm]

Mgr Specific limiting torque of gearbox at gear ratio i|[Nm]

Mes: Rated braking torque [Nm]

i Gear reduction ratio

Fl Inertia ratio
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Gear Motor Selection

Drive configuration

Determining the motor power

Determining the required torque

Determining the gear reduction ratio

Determining the factor of inertia

32
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Drive configuration process
Motor configuration
The required power can generally be calculated as follows:

Fxv
n

P =

As previously described, all motions are divided into an acceleration phase (dynamic
power), a constant-velocity phase (static power), and a braking (deceleration) phase.
Depending on the type of motion, the force F necessary to overcome all opposing forces
such as rolling friction, linear friction, gravitational force, acceleration and so on arising
from the drive train has a strong influence on the required power and must be determined
explicitly for each use case.

See Section 15 for assistance in selecting the right motor power.

After the motor power has been determined, the required gearbox output torque can be
calculated with:

_ Px9550

M
2 n,

The gear reduction ratio is the ratio of the rated speed of the motor (see the motor data in
Section 15) to the desired output speed of the geared motor.

Gearbox size selection

The inertia ratio is the ratio of the sum of the moments of inertia of all masses driven by the
motor and converted to the motor speed, including the moment of inertia of the motor
rotor, to the moment of inertia of the rotor:

J +J

ext' rot ext
Fl = — where J.=—
ext 2

rot
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Gear Motor Selection

Drive configuration

Determining the shock load

Determining the
minimum service factor femin

Brake specification

P-7112-BGM-EN-A4

The shock load (see Sections 6, 7, 8 and 9) is determined from the inertia factor, the type of
transmission component and the relative moment of acceleration.

Based on the operating time per day, the cycle rate and the ascertained shock load, the
service factor fsmin can be taken from the tables in Sections 6, 7, 8 and 9.

Based on this minimum service factor fsmin, select a geared motor from the tables that has a
higher service factor as well as the required output speed, output torque and motor power.

Note:  The service factor relates solely to the required torque for static operation
needed by the application, which should be covered by the output torque of the
selected geared motor.

The dynamic portion is not taken into consideration here.

The actual service factor of the geared motor with regard to required torque for static
operation can therefore be calculated as follows:

fp= —
M

2erf

The final step is to specify the accessory options for the geared motor.

Essentially it is necessary to determine, based on the amount of friction energy to be dis-
sipated by the brake, whether the brake is a holding brake or a service brake.
See Section 16 for the definitions of holding brakes and service brakes.

Once all the necessary data and requirements are known, the required braking torque can
be calculated as follows:

M,, = M.+ M
Jxn

M =—

9,55><ta

If the specific application data is not known, for horizontally driven equipment we recom-
mend selecting a braking torque that is 1.0 to 1.5 times the rated torque of the motor.

In the case of applications with significant external moments of inertia (FI greater than 2)
and with operating cycles per hour, the brake size must always be selected on the basis of
the thermally allowable braking energy. See Section 16 for detailed information on brake
configuration.

In the case of lifting equipment, for safety reasons a braking torque twice as large as the
rated torque of the motor should always be selected.
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Gear Motor Selection

Motor configuration

Torque-speed characteristic

34
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The torque versus speed curve shows the operating characteristics of the asynchronous
motor. The reference points shown schematically on the torque versus speed curve are
significant criteria for motor selection.

Torque vs. Speed Curve

The starting torque Ma with the rotor stationary, which is also called the locked-rotor
torque, determines the acceleration of the equipment or system. If the motor is powered
directly from the mains, bear in mind that the starting torque, usually listed in the motor
data tables in the form of the ratio Ma/My, is a fixed and unalterable quantity. This means
that the desired acceleration can only be approximated when the motor is operated di-
rectly from the mains. Operation from a frequency converter is discussed separately.

The pull-up torque M:sis the least amount of torque developed by the motor while it is
coming up to speed. It must always be greater than the effective load torque at the time
when the pull-up torque occurs, as otherwise it will not be possible to accelerate the drive.

The breakdown torque Mk is the maximum torque the motor is capable of producing. If
the load increases above the rated torque M, the slip s increases, the speed n decreases,
and the motor delivers more torque. This can rise to a maximum level M«. After this point
the motor stalls, which means that it suddenly stops running at this slip value (breakdown
slip). If the breakdown torque is exceeded, either the load must be removed or the motor
must be switched off immediately. Otherwise the motor will be destroyed as a result of
overheating.

The rated torque M is the torque available in continuous operation at the rated power Pn
and rated speed nn.
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Gear Motor Selection

Motor configuration
Dynamic power The dynamic power is the power that accelerates the entire system, which consists of the
load, transmission components, gearbox and motor.
P = mxaxv
yn r']
Payn Dynamic power [W]
m Mass [kg]
a Acceleration [m/s’]
v Velocity [m/s]
n Efficiency
Static power The static power includes all forces present under zero-acceleration conditions. This
includes rolling friction, linear friction, lifting force (with lifting) and wind force, among
others.
b FF XV
® n
Ps Static power [W]
Fe Travel resistance [N]
Total power Ps
Po =Py t+Ps
mxaxyv Foxv
P, = +
n n
Horizontal motion, rotary motion and vertical motion upwards
ext
Jut 0 Ny
Start-up time [s] t, = M
9,55 % [M, — —L]
n
i
M, x
Z=27x [Sell x K,
Cycle rate [c/h]
Jo+ e?“ +J,
JM
Vertical motion downwards
J ext
wt n xn,
Start-up time [s] t, =
9,55 x [ M, — (M_x )|
1 M, xn
M
Z=7Z,x ————2 — xK
Cycle rate [c/h] o+, + U xm)
Jl\/l
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Gear Motor Selection

Motor configuration

Motor selection Example:
Required dynamic torque at motor (for acceleration): 126 Nm
Required static torque at motor 70.0 Nm
Total torque at motor: 196 Nm

IE2

P n M ; " " i )
[kV':/] Type [rpfn] [Nn”ﬂ 400V | cos@ | ooy | ostload | soloa | Ia/lv | Ma/Mn | Ms/Mn | Mi/Mn [kg’:;zl
[A] [%] [%] [%]

7,5 DHE13LA4 1460 49 15,1 0,81 88,9 89,2 87,9 7,0 3,3 3,0 3,5 0,0345
9,5 DHE16MA4 1470 62 19,7 0,78 89,4 89,4 86,5 6,8 29 2,5 3,2 0,057
11 DHE16LA4 1470 71 22,5 0,78 90,3 90,0 88,3 79 3,5 29 3,8 0,076
15 DHE16XA4 1470 97 31 0,77 90,6 90,8 88,8 7,2 3,2 2,8 35 0,087
18,5 DHE18LA4 1470 120 35 0,83 91,5 91,7 90,0 79 3,6 3,0 33 0,160

IE1
Iy n n n
[kl:\)/':/] Type [r;:’]] [ll\\lﬂr;] 400V | COS @ | (00%load) | (75%load) | (50%load) 1a/In Ma/My | Ms/Mn | Mi/Mn [k;r;;;z]
(Al [%] [%] [%]

7,5 DSE13MA4 1440 50 15,3 0,81 87,5 87,8 87,1 6,2 2,8 2,5 3,2 0,02900
9,5 DSE13LA4 1440 63 19,2 0,82 87,1 87,5 87,5 6,0 29 2,6 3,0 |0,03450
11 DSE16MA4 1460 72 22,6 0,81 87,7 88,0 87,3 6,0 2,5 2,1 2,7 0,05700
15 DSE16LA4 1460 98 29,5 0,83 88,9 89,2 88,9 6,1 2,5 2,1 28 |0,07600
18,5 DSE16XA4 1460 121 37,5 0,81 89,3 89,9 88,5 6,1 2,6 2,2 2,8 0,08700

Due to the significantly higher starting torque (Ma) of [E2 motors (Ma/Mn 3.5) compared to
IET motors (Ma/Mn 2.5), an 11 kW with an IE2 (DHE16LA4) motor can be used in this case.
Otherwise the 15 kW IET (DSE16LA) should be selected.

Selected
motor: 11.0 kW
IE2: DHE16LA4

36 www.bauergears.com P-7112-BGM-EN-A4




Gear Motor Selection
Motor configuration

No-load cycle rate Zo

Load factor K.

P-7112-BGM-EN-A4

If the cycle rate is greater than normal (typically around 60 cycles per hour), the additional
thermal load and, depending on the type of power transmission, the additional mechanical
load must be taken into account in motor selection.

The no-load cycle rate Zo is the number of start cycles per hour with the motor running un-
der no load (no external moments of inertia) in which the allowable winding temperature
for the insulating material class F is reached.

No-load cycle rate Zo:

Py |Type Z As a result of external loads, the no-load cycle
[kW] [c/h] rate is reduced to the allowable service cycle
0,37 |DHEO08MA4 27000 rate. The effect of the load is expressed by the
0,55 | DHEOSLA4 19000 inertia ratio Fl and the load factor Kv.

0,75 DHEO8XA4 15000

1,1 DHEO9LA4 11000

1,5 DHE09XA4 8700

2,2 DHEQ9XA4C 6400

3 DHE11MA4 5000

4 DHE11LA4 4000

55 DHE11LA4C 3100

7,5 DHE13LA4 2400

9,5 DHE16MA4 2000

11 DHE16LA4 1800

15 DHE16XA4 1400
18,5 DHE18LA4 1200

22 DHE18XA4 1000

30 DHENF20LG4 790

37 DHENF225G4 670

45 DHENF22MG4 570

55 DHENF25MG4 490

75 DHENF28MG4 380

The load factor reflects the relative load P/PN and the duty cycle of the motor in operation
between the cycles.

The relative load has a quadratic effect on the allowable cycle rate. The effect of the duty
cycle depends on the circumstances. With little or no load, the stress on the motor de-
creases due to the relatively long cooling periods, while at rated load or heavy loading the
stress on the motor increases due to load losses.

The load factor K. for 4-pole motors is determined as follows:

P 15
KL1OO =1- [?n]

K = 035+ (K,,-0,25) x ED

L100
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Gear Motor Selection
Radial and axial forces on the output shaft

Radial and axial forces For each geared motor with a solid shaft, the allowable radial force Frny referred to the

on the output shaft centre of the output shaft, x =1/2, is listed in the selection tables. The listed data applies
to both foot-mounted and flange-mounted versions. If the force application point Fx is off
centre, the allowable radial force must be recalculated taking into account the bearing
lifetime and the shaft strength.

Maximum allowable radial force
at force application point X

<T1
ol

B

B
-

L/2
L
Frovv) Allowable radial force (x = 1/2) according to the selection tables [N]
X Distance from shaft junction to the force application point [mm]

Fa Axial force [N]

To evaluate the radial force present at the force application point X, the allowable radial
forces at position X must be determined with respect to the load limits of the bearings and
the shaft strength.

If the calculated allowable radial forces at the force application point X are greater than the
radial force that is present, the gearbox may be selected for the application.
If the calculated values are not sufficient or the force application point X is not within the
stub shaft length |, please consult us.

Bearing load limit

05+b
FXL1_ X X
—+b
|
05+a
FXL2= X X
T+a
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Gear Motor Selection
Radial and axial forces on the output shaft

Shaft strength
0,5
FXW'I = quax X W
T
05+c
F —_

XW2 ~ ' gmax X

X
T+C

For the selected gear ratio and bearing type (normal or reinforced), Fq is the allowable
perpendicular force Frn or Frv from the geared motor selection tables.

Famax is the maximum allowable perpendicular force for the selected gearbox size as listed
in the geared motor selection tables, independent of the bearing type (normal or rein-

forced).

The factors a, b and c for the individual gearbox types are listed in the following tables.

Helical gear unit BG series

Frame size |Bearings Output shaft | a b c
code
BGO0O4 Normal -1 24 0,5625 1,5 -
BGO5 Normal -1 28 0,5893 1,3929 -
BG06 Normal -1 30 0,6667 1,4167 -
-1 0,7125 1,6750 -
BG10 Normal 40
-7 1,1000 2,0625 -
-1 0,6100 2,2500 -
BG20 Normal 50
-7 0,9400 2,5800 -
-1 0,5917 2,1750 -
N I
BG30 orma 7 €0 00417 25250 |-
-1 0,6917 2,3667 -
BG40 Normal 60
-7 1,0083 2,6833 -
-1 0,5625 2,0000 -
BG50 N | 80
orma -7 08563 |2,2938 |-
-1 0,5300 2,0200 -
BG60 Normal 100
-7 0,7650 2,2550 -
-1 0,4750 1,7292 -
BG70 N I 120
orma 7 07292 |1,9833 |-
-1 42 1,7 -
BG80 Normal 140 04286 000
-7 0,6000 1,8714 -
-1 0,3675 1,5300 -
BG90 Normal 200
-7 0,5825 1,7450 -
BG100 Normal -] 220 0.3477 14341 -
-7 0,5386 1,625 -
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Gear Motor Selection
Radial and axial forces on the output shaft

Shaft-mounted gear unit BF series

Frame size Bearings Output shaft | a b C
code
BF06 Normal -1 50 0,4500 1,4100 -
-1 0,5083 1,4833 -
BF10 Normal 5 60 0,6500 16250 -
-1 0,4286 1,3571 -
BF20 Normal ) 70 0,5571 14857 :
-1 0,3875 1,2563 -
BF30 Normal D 80 0,5688 14375 -
-1 0,4050 1,2250 -
BF40 Normal - 100 0,5250 13450 -
-1 0,3125 1,0625 -
BF50 Normal - 120 0,3959 11458 -
Normal -1 0,3286 1,0821 -
-2 0,4036 1,1571 -
BF60 140
Reinforced - = - 0,2750
-2 - - 0,3643
Normal -1 0,2722 1,0566 -
BE70 -2 180 0,3056 1,0889 -
Reinforced - . . 0.2194
-2 - - 0,2639
Normal -1 220 0,2878 1,3536 -
BF80 -2 0,2873 1,3518 -
Reinforced - - - 0,2364
-2 - - 0,2268
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Gear Motor Selection
Radial and axial forces on the output shaft

Bevel gear unit BK series

Frame size |Bearings Output shaft I a b c
code
-1 04375 |1,9875 |-
-2 04375 |1,9875 |-
BKO6 Normal 7 40 09192 Ly :
-8 09125 |2,4625 |-
-1 05917 |2,2417 |-
BK10 Normal 0 60 02017 ety :
-1 0,5071 |2,2357 |-
Normal
BK20 f 70 05071 12,2357 —
Reinforced ) - . poes:
Normal -1 0,5250 2,2750 -
-2 0,5250 |2,2750 |-
BK30 80
Reinforced -] - - 0,4125
-2 - - 0,4125
Normal -1 04300 |2,1700 |-
-2 04300 |2,1700 |-
P Reinforced = 1001 - 0,3400
einrorce 2 i - 0’3400
Normal -1 0,4083 1,9417 i
=2 04083  |1,417 -
BK50 120
Reinforced -] - - 0,3250
-2 - - 0,3250
Normal l 03536 |1,8036 |-
=2 03536 |1,0836 |-
BK60 140
Reinforced -] - - 0,3121
-2 - - 0,2979
Normal -1 0,2861 1,6694 -
-2 02861 [1,6694 |-
BK70 180
Reinforced - - - 0,2428
-2 - - 0,2317
Normal -1 0,2818 1,5545 -
=2 02818 [1,5545 |-
BK80 520
Reinforced - - - 0,2305
-2 - - 0,2214
Normal e 02519  |1,609 |-
-2 02519  [1,6096 |-
BK90
Reinforced el - - 0,1989
-2 - - 0,1912
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Gear Motor Selection
Radial and axial forces on the output shaft

Worm gear unit BS series

Frame size |Bearings Output shaft | a b c
code
-1 0,6 2,1 -
-2 - - -
BS02 Normal 30
-7 1,3333 2,8333 -
_'8 - - -
-1 0,4375 1,9875 -
-2 - - -
BS03 Normal 40
-7 0,9125 2,4625 -
-8 - - -
-1 ,537 1,787 -
BS04 Normal 2 40 05375 875
-1 0,4800 1,9400 -
BS06 Normal 5 50
-1 0,5917 2,3083 -
BS10 Normal P 60 i i B
-1 0,5500 2,4357 -
BS20 Normal 5 70
-1 0,5312 2,4313 -
BS30 Normal 3 80
-1 0,4292 1,7042 -
BS40 Normal 5 120
Transmission components If a transmission component is used (gearwheels, chainwheels, V-belt, etc.), the resulting
radial forces can be determined as follows.
2000 x M
FR e — fz s FR(N,V)
DT
Fr Radial force [N]
M Torque [Nm]
Dr Pitch radius of the transmission component [mm]
fz Safety factor

A safety factor fz depending on the type of transmission component attached to the output
shaft must be included when determining the value of the radial force FR that is present.
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Gear Motor Selection
Radial and axial forces on the output shaft

Factor f: for the type of
transmission component

Axial force

P-7112-BGM-EN-A4

Transmission component Safety factor f. Note
Gearwheel 1 => 17 teeth
Gearwheel 1,15 < 17 teeth
Chainwheel 1 => 17 teeth
Chainwheel 1,25 < 17 teeth

Toothed rack 1,15 < 17 teeth (pinion)
V-belt 2...... 2,5 From tensioning force
Flat belt 2...3 From tensioning force
Friction wheel 3...4

The following specification applies to the allowable axial force FA on the output shaft
(either tension or compression) for all Bauer geared motors and for foot, flange or hollow-

shaft versions:

F.= 05xF,

N,V)

Please consult us in case of larger axial forces.
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Gear Motor Selection
Sizing based on efficiency

Drive configuration With the introduction of the IEC 60034-30 standard and the ErP 2009/125/EC EU direc-
based on efficiency tive, utilisation of the potential energy savings in industrial environments has been given
increased urgency and made legally mandatory.
In the industrial applications area, electric motors consume the vast majority of electrical
energy (approximately 70%). They are used in all areas and in many applications, such as
fans, pumps, grinders, rolling mills, lifts, transport and conveying equipment, household
appliances, and office machines.
Due to this broad range of applications, electrical drive systems are a primary target for en-
ergy saving policies. As electric motors consume a large amount of electrical energy, even
small improvements in efficiency lead to significant savings.
In many cases, especially in transport and conveying equipment, it is necessary to reduce
the speed of a three-phase squirrel-cage motor. This can be done by using external traction
gearboxes or by using external or integrated reduction gearboxes. With regard to energy
savings, the efficiency of the gear unit and transmission components must not be ignored.

The overall efficiency of a system is calculated as follows:

nSystem = 1"IMotor X T‘lGetriebe X T‘lAnIage

Savings potential In accordance with the Motor Regulation 16640/2009/EC, the legally binding EU ErP direc-
Motor: Nmotor tive 2009/125/EC specifies IE2 (High Efficiency) as the minimum efficiency for new motors
operating in continuous running duty (S1), effective 16 June 2011.

The right motor frame size and motor type should be selected based on environmental
and economical aspects based on the new motor regulations for the IE2 series.

Environmental analysis Motor capacity utilisation is a particularly important factor in the energy utilisation of mo-
tors.

Unlike what is often incorrectly assumed, energy consumption cannot be reduced by sim-
ply replacing a motor operating at only 50% of its capacity with a smaller motor operating
at 100% of its capacity. Partially loaded motors dissipate less heat and therefore achieve
higher efficiency.

The following table shows the comparative technical data of 2.2-kW motors with copper
and aluminium rotors and a 1.1-kW motor with an aluminium squirrel-cage rotor.

P n M " ¥ " 0 )
[kV':/] Type [I’p:ﬁ] [Nr:1] 400V | COS @ | (00%load) | (75%load) | (50%load) /v | Ma/Mn | Ms/Mn | Mk/Mn [kgr;:ﬁ]
(Al [%] [%] [%]

1.1 DHEO9LA4 1440 7.3 25 0.75 82.7 82.3 79.8 59 2.9 2.7 34 0.0032
2.2 DHE09XA4C 1440 14.5 4.75 0.79 84.5 85.0 83.5 52 1.8 1.7 2.7 0.0053
2.2 DHE11SA4 1440 14.5 4.6 0.80 86.2 86.0 84.7 7.0 3.1 2.8 3.6 0.0081

Even with 50% capacity utilisation, the two 2.2-kW motors have higher efficiency than the
fully utilised (100% load) 1.1-kW motor.

Thanks to the large thermal margins of IE2 motors, there is no need for additional safety
margins in design parameters.

However, with very high cycle rates the higher starting torque of IE2

motors, and the associated higher gear acceleration loads, should be taken into account.
See separate publication EP34 for additional information.
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Gear Motor Selection
Sizing based on efficiency

Calculation of
the efficiency under partial load

Economic analysis

P-7112-BGM-EN-A4

The motor data sheets list motor efficiency figures according to Motor Regulation
640/2009/EC for operation at several load levels (50%, 75% and 100%).

The efficiency at any partial load point can be calculated approximately from the efficiency
figures for 75% and 100% load, and the energy balance of the application can be evaluated
accordingly.

100 100
-1(-0,75x -1

n
RVL - 100 75
0,4375
. { 100 ] R
VO n100 VL
100
Ny =
VO
1+ +R, xp
with
N100 Efficiency at 100% load
n7s Efficiency at 75% load
RVL, RVO Intermediate results
p Partial load (value range: 0 to 1 or overload)
N Efficiency at partial load point p

As described above, the economic analysis does not permit especially large safety factors.
The energy savings required by the ErP Directive 2009/125/EC can be achieved very easily
with electric motors, but there is a price attached.

With the change from IE1 to IE2 efficiency class (effective 16 June 2011) for mains-powered
motors operating in S1 duty, users of electric motors are faced with power-dependent ad-
ditional costs when purchasing these products.

The drive should essentially be selected based on the investment payback time as a func-
tion of the period under consideration.

Operating a 2.2-kW motor constantly at 50% load (as described above) does not make
sense from an economic perspective. In this case, an additional amount must be paid for
changing to a different frame size or package length and for material expenditures with IE2
motors. As a result, the investment payback time of the motor will extend longer into the
lifetime of the system.
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Sizing based on efficiency

Gear efficiency ngear
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Consequently, the most cost-effective motor selection must be based on the following
factors.

- Duty type
Evaluate the application, since most applications do not operate with S1 duty
type.

- Operating time
The longer the operating time, the shorter the payback time.

- Motor capacity utilisation
Motor utilisation 75% or higher load.

- Additional financial expenditure
Safety factors increase the economic overhead.

- Payback time

Comparison of the general savings potential of gearboxes and motors in continuous run-
ning duty (S1) shows that the energy savings potential of gearboxes is significantly higher
than that of motors. The efficiency of gearboxes is predominantly dependent on the tooth
geometry and the friction values of the bearings and seals. At high input speeds and with
vertical designs in which the first stage rotates fully immersed in oil, splash losses cannot
be neglected. Vertical designs should generally be avoided.

The efficiency of worm gear drives is highly speed dependent (see illustration). Bauer worm
gear units are available as two-stage worm gear units for frame sizes BS04 and larger. This
enables very high reduction ratios and significantly higher efficiency than with pure worm
gear units. A loss of 2% per stage can be assumed for two-stage worm gear units.

Comparison of typical efficiency (n) versus reduction ratio (i) for helical spur gear units
