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Arçelik Electrical Motors Plant performs manufacturing operations at its factory in Çerkezköy, 

With a team of engineers, expert on electrical motors, the plant provides the users with necessary 
technical consultancy services, and offers a product range including three-phase asynchronous motors 

With the purpose of launching products beyond customer expectations, new Technologies are closely 

Electrical Motors Plant, exporting more than half of its production and whose products are preferred 

follow-up customer demands and complaints is considered main instrument for product development 

PRODUCTION SITE
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INTERNATIONAL STANDARDS 

Electric motors are manufactured according to the international standards listed below:

  

Turkey   Germany  Great Britain 
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INSULATION CLASSIFICATION

Our standard motors have insulation class F while the temperature rise is for Class B ensuring longer 

    

    

DEGREE OF PROTECTION

degree of protection ensured by the housing against access to dangerous parts, introducing foreign 
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Insulation Class

Ambient Temperature

Max. Temp. Rise

Temperature Margin

Max. Permissible Temp. Limit

ß Û Þ Ú Ø

IP

5 5

The first characteristic numeral: 
Protection from introduction of solid foreign matter

The second characteristic numeral: 
Protection against penetration of water and its 
harmful effects 

0 0

1 Machine protected against solid objects greater than 
Machine protected against dripping water 1

2 Machine protected against solid objects greater than 
12 mm

Machine protected against dripping water when 2

3 Machine protected against solid objects greater than 
Machine protected against spraying water 3

4 Machine protected against solid objects greater than 
1 mm

Machine protected against splashing water 4

5 Dust-protected machine Machine protected against water jets 5

6 Dust-tight machines Machine protected against heavy seas 6
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VIBRATION/BALANCING

      

ENVIRONMENTAL CONDITIONS

Vibration in m/s2 for the frame sizes

Frame sizes
Vibration grade

A B

63-132 1,6

2,2 1,1

ALTITUDE up to 1000 
m 1500 m 2000 m 2500 m 3000 m 3500 m 4000 m

Insulation class
B 94

F 91

AMBIENT TEMPERATURE 30O 35O 40O 45O 50O 55O 60O

Insulation class
B 92

F 93

TECHNICAL DOCUMENTATION
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ELECTRICAL CONNECTIONS

Star-Delta (Y/D) Start-Up

current in star-delta configuration drops to one third of direct starting, startup moment also decreases 

VOLTAGE & FREQUENCY   

Frame size 63-80 90-100 112 132-160 180 200-225 250-280

Cable entry M32

Number of Entries 1 1 2 2 2 2 2

60 Hz Application Coefficients of 50 Hz Motor

50 Hz
Voltage

60 Hz 
Application

Rated
Speed

Rated 
Power

Rated
Torque

Rated
Current

Starting
Torque

Breakdown
Torque

Starting
Current

1,2 1 1

1,2 1

1,2 1 1

1,2 1

Star connection is achieved by wiring W2, U2, V2 
to each other; and U1, V1, W1 leads to voltage 
supply    

Delta connection is achieved by wiring the 
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12

TOLERANCES

S-n
S-n

cos 

L/I L/I L/I

L/M
L/M L/M
L/M L/M

K/M K/M K/M

P/M P/M P/M
2]

MATERIAL

Frame Housing Fan Fan Cover Endshields B5 Flange B14 Flange

63

112
132

Cast Iron Steel

AL / Cast Iron Plastic/Steel

Aluminium

Plastic

Steel
Aluminium

Aluminium Aluminium

Cast Iron

Cast Iron

Cast Iron

TECHNICAL DOCUMENTATION



13

FA

FB or FC

PA

PB or PC

MOUNTING ARRANGEMENTS

BEARING

Bearing & Seal Type

Frame
Bearing Seal

Drive side Non-drive side Drive side Non-drive side

63

112

132

6316 6316

6316 6316

TECHNICAL DOCUMENTATION

V19 - IM 3631

IM 2161
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Q3EFA225M4C43  (Sample motor number)

 

FA Construction Type  

FS with special flange - 

PS with feet and special flange - 

P Housing Type
 --- Aluminium
P Cast Iron

M Motor Leght 
 S  Short 
 M Medium
 L  Long

4 Number of Poles 
 

C  Core Length  
 A Short 
 B Medium 
 C Long 
 D,E Extra Long

225 Frame Size 
 

43 Special Motor Number 
 

Q3E Motor Type    
Q4E IE4 efficieency class motors
Q3E IE3 efficiency class motors
Q2E IE2 efficiency class motors
Q1E IE1 efficiency class motors
Q1D IE1 efficiency class inverter entegrated motors
Q2D IE2 efficiency class inverter entegrated motors
Q3D IE3 efficiency class inverter entegrated motors
QS Dahlander type motors
QB Brake motors
QM Single phase motors with run capacitor
QC Single phase motors with start and run capacitors

TECHNICAL DOCUMENTATION

LUBRICATION

These types of roller bearings do not require 
maintenance since they are lubricated with the 

to the specified operation temperature, vibration 

 
The grease type and quantity are written on the 
nameplate for motors have externally lubricated 

channel and grease nipple for motors have 

  
After lubrication, grease nipple cover must be 

the nameplatel should be considered and different 

PAINTING
Our standard range of motors are painted with a 

 

FEET

on three sides, allowing terminal box assembly 

aluminium motors, the feet are detachable and this 
feature provides flexibility for different mounting 

  

TERMINAL BOX

top situated at drive end which can be rotated 

other frame sizes, it is position on top and situated 

   

DRAIN/CONDENSATION HOLES
In the basic design, motors are supplied without 

provided with a special plug in the hole, the degree 
 

MOTOR IDENTIFICATION SYMBOLS
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PERMISSIBLE LOADING ON THE SHAFT END

Where;  F  - value of Fr force acting on the beginning of the shaft end    
 Fxmax - value of Fr force acting on the shaft end    
 E -  length of the shaft end

Frame Size Number of 
Poles Fr (x=0) (kN) Fr (x=max) 

(kN) Fa1 (kN) Fa2 (kN)

63

2

4

6

2

4

6

2

4

6

2

4

6

2 1,21

4 1,31

6

112

2 1,23

4 1,33

6 1,14

1,14

132

2 1,22

4 1,31

6 1,34

1,42 1,14

2 2,22

4 2,34

6 2,34

1,92

2 2,12 1,94 1,94

4 2,23

6 2,93 2,31

2,92 2,31 2,16 2,16

2

4 3,16 2,93 2,93

6 3,26

3,16 2,93 2,93

2

4 3,39 3,39

6

3,32 3,32

2 3,93 3,61 2,94

4 4,26

2 3,93 3,61 2,94

4 4,26

Horizontal operation

Vertical operation

bearing life time and the actual values will 
differ if radial and axial loads act at the 

shields should also be considered for critical 

     
Value of force Fr acting on any point of the 

may be calculated according to the following 
formula:     

TECHNICAL DOCUMENTATION
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DUTY TYPE

TECHNICAL DOCUMENTATION

Ð ´±¿¼

Ðª »´»½¬®·½¿´ ́ ±»

¬»³°»®¿¬«®»

³¿¨·³«³ ¬»³°»®¿¬«®» ¿¬¬¿·²»¼

¬ ¬ ·³»

³¿̈

Íïæ Ý±²¬·²«±« ®«²²·²¹ ¼«¬§ Íîæ Í¸±®¬ó¬·³» ¼«¬§

Ð ´±¿¼

Ðª

¬ Ð

»´»½¬®·½¿´ ́ ±»

¬»³°»®¿¬«®»

³¿¨·³«³ ¬»³°»®¿¬«®» ¿¬¬¿·²»¼

¬ ¬·³»

±°»®¿¬·±² ¬ ·³» ¿¬ ½±²¬¿²¬  ́ ±¿¼

³¿¨

Ííæ ×²¬»®³·¬¬»²¬ °»®·±¼·½ ¼«¬§

Ð ´±¿¼

Ðª »´»½¬®·½¿´ ́ ±»

¬»³°»®¿¬«®»

³¿̈ ·³«³ ¬»³°»®¿¬«®» ¿¬¬¿·²»¼

¬ ¬·³»

Ì
Ý

¬·³» ±º ±²» ́ ±¿¼ ½§½´»

¬Ð
±°»®¿¬·±² ¬·³» ¿¬ ½±²¬¿²¬ ́ ±¿¼

¬Î
¬·³» ¼»ó»²»®¹·¦»¼ ¿²¼ ¿¬ ®»¬

³¿¨

Íìæ ×²¬»®³·¬¬»²¬ °»®·±¼·½ ¼«¬§ 

©·¬¸ ¬¿®¬·²¹

ÌÝ

¬Ð

Ðª

³¿̈

¬

¬

¬

¬

¬Ü

×ÛÝ íîçñðì

Ð ´±¿¼

Ðª »´»½¬®·½¿´ ́ ±»

¬»³°»®¿¬«®»

³¿̈ ·³«³ ¬»³°»®¿¬«®» ¿¬ ¬¿·²»¼

¬ ¬·³»

ÌÝ ¬·³» ±º ±²» ́ ±¿¼ ½§½´»

¬Ü ¬¿®¬ ·²¹ñ¿½½»´»®¿¬·²¹ ¬·³»

¬Ð ±°»®¿¬·±² ¬ ·³» ¿¬ ½±²¬¿²¬ ´±¿¼

³¿¨

¬Î
¬·³» ¼»ó»²»®¹·¦»¼ ¿²¼ ¿¬ ®»¬

Íëæ ×²¬»®³·¬¬»²¬ °»®·±¼·½ ¼«¬§ 

©·¬¸ »´»½¬®·½ ¾®¿µ·²¹

Ð ´±¿¼

Ðª »´»½¬®·½¿́  ́ ±»

¬»³°»®¿¬«®»

³¿̈ ·³«³ ¬»³°»®¿¬«®» ¿¬¬¿·²»¼

¬ ¬·³»

ÌÝ ¬·³» ±º ±²» ́ ±¿¼ ½§½´»

¬Ü ¬¿®¬·²¹ñ¿½½»´»®¿¬·²¹ ¬·³»

¬Ð
±°»®¿¬·±² ¬·³» ¿¬ ½±²¬¿²¬ ́ ±¿¼

³¿¨ ¬Ú ¬·³» ±º »´»½¬®·½ ¾®¿µ·²¹

¬Î
¬·³» ¼»ó»²»®¹·¦»¼ ¿²¼ ¿¬ ®»¬

¬Ú

³¿¨

¬

¬

¬

Ð
ÌÝ

Ðª

¬Ð ¬Î

¬Ü

×ÛÝ ííðñðì

Íêæ Ý±²¬·²«±« ±°»®¿¬·±² °»®·±¼·½ ¼«¬§

ÌÝ

¬Ð

Ð

Ðª

³¿¨

¬

¬ª

×ÛÝ ííïñðì

¬

¬

´±¿¼

»´»½¬®·½¿´ ́ ±»

¬»³°»®¿¬«®»

³¿ ·̈³«³ ¬»³°»®¿¬«®» ¿¬¬¿·²»¼

ÌÝ
¬·³» ±º ±²» ́ ±¿¼ ½§½´»

¬Ð ±°»®¿¬·±² ¬ ·³» ¿¬  ½±²¬¿²¬  ́ ±¿¼

¬ª ±°»®¿¬·±² ¬ ·³» ¿¬  ²±ó´±¿¼

Ð

Ðª

³¿¨

¬ ¬·³»

Íéæ Ý±²¬·²«±« ±°»®¿¬·±² °»®·±¼·½ ¼«¬§ 

©·¬¸ »´»½¬®·½ ¾®¿µ·²¹

Ð

¬Ü

ÌÝ

³¿¨

Ðª

¬Ð Ú

¬

¬

¬

×ÛÝ ííîñðì

¬

Ð ´±¿¼

Ðª »´»½¬®·½¿´ ́ ±»

¬»³°»®¿¬«®»

³¿̈ ·³«³ ¬»³°»®¿¬«®» ¿¬¬¿·²»¼

¬ ¬·³»

Ì
Ý

¬·³» ±º ±²» ́ ±¿¼ ½§½´»

¬Ü
¬¿®¬·²¹ñ¿½½»´»®¿¬·²¹ ¬ ·³»

³¿¨

¬Ð
±°»®¿¬·±² ¬·³» ¿¬  ½±²¬¿²¬ ́ ±¿¼

¬Ú
¬·³» ±º »´»½¬®·½ ¾®¿µ·²¹

Íèæ Ý±²¬·²«±« ±°»®¿¬·±² °»®·±¼·½ ¼«¬§ 

©·¬¸ ®»´¿¬»¼ ´±¿¼ñ°»»¼ ½¸¿²¹»

ÌÝ

Ð

¬Ü
Ðª

³¿¨

²

×ÛÝ íííñðì

¬

¬

¬

¬

¬Ðï ¬Úï

¬Ðî ¬Ðí

¬Úî

Ð ´±¿¼

Ðª »´»½¬®·½¿´ ´±»

¬»³°»®¿¬«®»

³¿¨
³¿̈ ·³«³ ¬»³°»®¿¬«®» ¿¬¬¿·²»¼

² °»»¼

¬ ¬·³»

¬·³» ±º ±²» ́ ±¿¼ ½§½´»ÌÌÝ

¬¿®¬ ·²¹ñ¿½½»´»®¿¬·²¹ ¬·³»

±°»®¿¬·±² ¬·³» ¿¬  ½±²¬¿²¬ ´±¿¼ øÐïô Ðîô Ðí÷

¬·³» ±º »´»½¬ ®·½ ¾®¿µ·²¹ øÚïô Úî÷

¬Ü

¬Ð

¬Ú

Íçæ Ü«¬§ ©·¬¸ ²±²ó°»®·±¼·½ ´±¿¼ ¿²¼ 

°»»¼ ª¿®·¿¬·±²

Ðª

Ð

²

¬Ð

Ð®»º

³¿¨

¬Ú

¬Ü
¬Î

¬Í

¬

¬

¬

¬

×ÛÝ ííìñðì

Ð ´±¿¼

Ð®»º ®»º»®»²½» ´±¿¼

Ðª »´»½¬®·½¿´ ´±»

¬»³°»®¿¬«®»

³¿ ·̈³«³ ¬»³°»®¿¬«®» ¿¬ ¬¿·²»¼

² °»»¼

³¿¨

¬ ¬ ·³»

¬¿®¬ ·²¹ñ¿½½»´»®¿¬ ·²¹ ¬ ·³»

±°»®¿¬ ·±² ¬ ·³» ¿¬ ½±²¬¿²¬ ´±¿¼

¬ ·³» ±º »´»½¬®·½ ¾®¿µ·²¹

¬ ·³» ¼»ó»²»®¹·¦»¼ ¿²¼ ¿¬ ®»¬

¬ ·³» «²¼»® ±ª»®´±¿¼

Ü¬

Ú¬

Ð¬

Î¬

Í¬

Íïðæ Ü«¬§ ©·¬¸ ¼·½®»¬» ½±²¬¿²¬ ´±¿¼ 

¿²¼ °»»¼

Ð®»º

Ðª

³¿¨

Ð

ï

¬ï

ÌÝ

²

Ðï

î

×ÛÝ ííëñðì

¬

¬

¬

¬

¬î ¬í ¬ì

Ðî Ðí

Ðì

ì

´±¿¼

½±²¬¿²¬  ́ ±¿¼ ©·¬¸·² ¿ ́ ±¿¼ ½§½´»

®»º»®»²½» ́ ±¿¼ ¾¿»¼ ±² ¼«¬§ ¬§°» Íï

Ð

Ð·

Ð®»º

Ðª »´»½¬ ®·½¿´ ́ ±»

¬»³°»®¿¬«®»

®»º

² °»»¼

¬»³°»®¿¬«®» ¿¬ ®»º»®»²½» ́ ±¿¼ ¾¿»¼ ±² ¼«¬§

¬§°» Íï

¬ ·³»¬

¬ ·³» ±º ¿ ½±²¬¿²¬ ́ ±¿¼ ©·¬¸·² ¿ ½§½´»¬
·

ÝÌ ¬ ·³» ±º ±²» ́ ±¿¼ ½§½´»

¼·ºº»®»²½» ¾»¬©»»² ¬¸» ¬»³°»®¿¬«®» ®·» ±º ¬¸»

©·²¼·²¹ ¿¬  »¿½¸ ±º ¬¸» ª¿®·±« ́ ±¿¼ ©·¬¸·² ±²»

½§½´» ¿²¼ ¬¸» ¬»³°»®¿¬«®» ®·» ¾¿»¼ ±² ¼«¬§

½§½´» Íï ©·¬¸ ®»º»®»²½» ́ ±¿¼

·



17

RUNNING INDUCTION MOTORS WITH INVERTERS 

Squirrel cage induction motors, for ease of production and their low costs;also by having a simple 
and rugged construction, are the most preferred type of motor in the industry because they require 

developments on power electronics and also in parallel cost reduction in circuits, asynchronous motor 

context, considering  common industrial inverter brands and types, inverter parameter settings for each 

Parameter settings are given in technical information note is valid for the specified models of their 

V/f CONTROL MODE

Things that must be take into account while Open Loop Working;

In order to eliminate those drawbacks in open loop operating, switching to “vector control” mode is 

TECHNICAL DOCUMENTATION
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VECTOR CONTROL

As well as eliminating the disadvantages mentioned above, Vector control is an algorithm that runs 

method, the literature “rotating auto-tuning” in the past, the inverter motor running unloaded his 

Vector control algorithm is the most sensitive point, is to be able to accurately determine the set of 

possible, the value has been calculated on the inverter must be paid to compliance with autotune 

1.2.1. Induction Motor Equivalent Circuit

L¢rs : Stator phase for a reduced rotor leakage 

R’r : Stator phase for a reduced rotor 

Synchronous speed - Rated speed
Synchronous speed

Î�®
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Additional losses

Determined by measurement

EFFICIENCY

Efficiency is defined as the ratio of output power of the motor to the input power reflected in the cost 
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PLr

PLL

from measurements

PLL=AT2

PLr = AT2 + B

T2

(slope=A)

IEC 13130/07
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In parallel with transition to IE series, it has become obligatory to include certain technical information in 

1     Motor type: Three-phase asynchronous motor
2     Motor code
3     Year of Manufacture
4     Insulation class

6     Service Type

12   Load value

16   Motor output power

19   Operation voltage

ÛÒ êððíìóï ×Ûí

2014

2920 0.89 9.7 / 5.6
9.7 / 5.63500

Q3E FA 100L2D

25,4

IE3-87.1% 85.6%

9

10

87.0%

Efficiency

%50

Load

%75

1213141516171819

3
1 2 4 5 6 7 8

11

255/440
220/380 50

Hz min-1 kW

60
3

3.45 0.90

Co A

60034IEC
VDE 0530Kg
S.F.: 1.15

No
3 Mot IcI F

IP 55

S1
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