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Calculating momentum with matlab 
programming language according to 
values of different slip of motor and 
induction motor analysis with finite 
element method 
 
Extended abstract 
 
    In this article, we will focus on the analysis of 
an induction motor with finite element method. 
By using finite element method (FEM) 
calculation of energy and moment of induction 
motor is described. Aspects of being robust, 
requiring little maintenance, the low cost, not 
being affected by environmental conditions and 
their power per unit volume induction motors 
are superior to other motors and can be used in 
almost every field. Motor analyzed have 18 
stator and 22 rotor. The air gap between stator 
and rotor is 0.5mm. Enameled copper 
conductors have diameter 2*0.55mm and 
winded as 47 windings. The finite element 
method generally can be explained from these 
stages: Giving node and element numbers, 
Division of the solution area, solution area is 
separated to areas and element numbers are 
given, Generation of coefficient matrix, Put 
known values of vector potential and excitations 
(current etc.) into problem, Solution of systems 
of equation and finding potential at nod points, 
Calculation of other quantities from calculated 
potential values. In finite element method 
initially solution area is divided small triangle 

elements. In numerical calculation it is essential 
and expresses approximate solution. In this 
study, the magnetic vector potential and magnetic 
flux density changes have  investigated in the 
solution of the induction motor using finite element 
method  (FEM). Additionaly, calculated energy and 
momentum values , are compared with experimental 
results. For this, a program is developed using 
Matlab programming language. The induction 
motor (6A, 380V) is designed and constructed for 
this study has 7.45 Nm torque value is obtained from 
experimental studies.  
       Half of the motor according to the study of 
symmetry is discussed, so calculated value of 
moment multiplied by 2. In this case, the moment 
was 7.78 Nm. About 4.4% of error derived from 
negligence in the finite element method, 
experimental errors in measuring device is used in 
this study and etc. The momentum sizes that 
obtained from this study have a high degree of 
accuracy than literature examination. In addition, 
MATLAB software provides easy programming and 
advanced graphics features. Ready function takes 
many lines in programming languages, but it can be 
prepared in only a few lines by MATLAB program 
than literature examination (Polat ve Kürüm, 
2011). Because of these advantages MATLAB 
programming language should be used during the 
analysis of an induction motor. As a conclusion, 
designing induction motor by using finite element 
method, gives better result. 
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G  
     Bu makalede, bir asenkron motorun sonlu 
elemanlar yöntemi ile analizi üzerinde 

magnetik enerji ve 
  

programlama dilinde bir bilg
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. Analizi 
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      Motorun analizinde 5 materyal modeli 
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2-Silisyumlu s  
3-  
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hacim h
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  (Chari ve Silvester, 1970). 
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Sonlu elemanlar ve rayleigh-ritz yöntemi 
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r. Bu fonksiyon alan 
(Silvester vd., 1973). 

Bu deneme fonksiyonunun birinci dereceden 
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ve bu matrisi düzenlersek 
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elde edilir (Demirchian vd., 1976). 
 
  
    

Boldea, 2002). 
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 Denklem 

 
  
Poisson Denklemlerinin Elde Edilmesi 
    Manyetik alan problemlerinde Maxwell 

 
 

JH                                  (11) 

HB                       (12) 

0B                       (13) 
1

                                                        (14) 
 

 
 

μ=Manyetik permabilite, 
v= Manyetik rezistivitedir. 

AB                                                   (15) 
 

Wb/m'dir. Denklem (11)’de H yerine denklem 
( (13) 
elde edilir. Bu denklemde B yerine denklem 
(15 17) elde 
edilir. Bu denklem, denklem (18)’de 

11) Poisson 
denklemi elde edilir. 
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18)’de
n, manyetik vektör 

potansiyel A(x,y)=Az(x,y) olur. 
 

 
    

potansiyelin bir fonksiyonudur. Bu durum 

x ve By 
denklem (20)’de ve (22  verilen 
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Asenkron motorlarda moment biri stator 

hesaplan  (Kü , 2002). 
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Sonuçlar 
 progr

gibidir. 
 Program

i gibi dosyalardan da 
okutulabilir.  

 Gerekli olan verilerin belirtilen 
 sonra 2. 
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 Asenkron motorun elle yap  

n sonra 
 Sonlu Elemanlar 

 

 
 

 
 

. Motorun oto
durumu 
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zamanda her bir 
 

  kadar sonlu elemanlar analizi 
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0. Kayma
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3. Kayma=0
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4. rumda 

  
 

    n analizler sonucunda 
motorun 

 

Kayma=0.03 iken; 
Moment=3.8930 Nm 
Kayma=0.049 iken; 
Moment=4.8076 Nm olarak  

    
asenkron motorun (6A,380V) deneysel 

 sonucu elde edilen momen
7.45 Nm dir. 
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durumda momentin 7.78 
 % 4.4 k hata 

maller, 

hat
MATLAB 

(Freeman ve Lawther, 1973). 
lama 

asenkron motor analizini yaparken Matlab 
Pro  
    inin ve 
matlab  asenkron 
motor tasarlamada 
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