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Designing a Two-Phase BLDC Motor and Finite-Element Analysis
of Stator Slots Structure Effects on the Motor Operation
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Designing a two-phase brushless direct current motor (BLDC) and analyzing effects of stator slots structure
on the motor operation are main objectives of this paper. At first BLDC motor with three different structures
for stator slots is designed by using RMxprt software and efficiency of BLDC motor for different structures
in full-load condition has been presented, then the BLDC motor in different conditions by using Maxwell 3D
software is designed and with finite element method is analyzed electromagnetically. The results of
simulations show that by varying stator slots structure efficieny and operation of motor have changed
significantly therefore with correct choosing of stator slots structure intersted operation can be found.

Index Terms: Stator slots, simulation, BLDC motor.
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Fig. (2): Rotor of Brushless DC motor

Table (2): Specifications adopted for BLDC motor
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Fig. (1): Brushless DC motor designed with Maxwell
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Fig. (3): Slot structure of Brushless DC motor at first state
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Fig. (4): Efficiency of Brushless DC motor at first state
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Fig. (5): Finite element mesh of BLDC at first state

\Y)

Sgazme 5152l gy a1 Sug)ler (o Heige Julow - Y
slaghy; & Sug)l> e el Ol H5i9e S (omyp ln
(FDM) sgaze Jolas (g, a5 g5 so a5 0,10 0929 (g0l Juloo
5,5 o)Ll BEM) (5550 Lol (b9, 5 (FEM) dg05e (sli (55,
el 00 o5zl (FEM) sgame 51521 g5l dlie ol yo [V-#]
@ JouSle Vol bang (S8l jgige 59 (mebline plone

2 5 Al g g0 (o 25 @550

VB=0 \p)

vxE=_98 3
ot

VxH=1J ()]

Oliwe wad H (ublise glawe (Lo JB&& B YL oYl o
sl Ygame ool 52 e B 5 ol S T 5 ol
25 ol A ey Slog s ) T il plase S¥0lee
M 2 Olgee | Boabline plase )Lo JBs &jg0 cnl o

1yl ) Syge A ely

B=VxA *)
2sde Ol ) Syge @ BH (nn abal) Grioren
H=rB ™)
1

M

S0y owlal dolas «(B) dolas jo (V) 5 (F) SYolee o IS L

Dgder Jol ) Ojgo d gubline Glace sl Jnily
Vx(rVxA)=1J )
Yolee J>  oUls MAXWELL3D 58l o5 aSol Jdo a
ey ol sl eyl 1) (Sl (Solns @¥olre g (gundolineg 2SI
Gyt el 0 oslil L 5y90 oo Jelos 5 b (sl 58l
Iy 8 al e s (6550 lpasd 5 55 9,90 sla el )y s
iRl sl wo o b1y (65,80 Ol s a0 50 .0iS oo Al
s sl doys Jlade 5 xeS (65, Olass I 0uS e dunlie
s S99 e 5 Moiom e Slosn > 2,8 a8l o
oo Vb (655l sl op i b jolie 505, 00 am al> e

s 39500 J> 093 Altns 5 (od el Sz g5 polic )
Qo5 o dalol 098 ol asl bl Ll a5 Sl B 1, 0], ol

by Jue g3l 4 -F

(%) IS5 awle Hgbial sla ot sl cls ol gl el
Alos JS8 (owgd Sygo 4 Lt Sl LSl ool o el
bl 50 5ise (giludd 5 )b g5 (nl b bl (b5l
550 6l 45 duyse doys VAR sg0> 0 jgise leail, JelS
((F) J5e2) wdlos ogllae Sogyl g



EfficiencyY¥sSpe
8. 1384e+001
7.6298e+001
7.1211e+001
6.6125e+001
6.1038e+001
5.5952e+801
5.0865e+001
4.5779e+001
4.8692e+001
3.5606e+001
3.8519e+001
2.5433e+001
2.0346e+001
1.5260e+001
1.9173e+001
5.0865e+000
0.0000e+000

peo o sl a5l > ) gise Glensl s(A) JSs
Fig. (8): Efficiency of Brushless DC motor at second state
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Fig. (9): Finite element mesh of BLDC at first state
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Table (2): The results of finite element analysis for BLDC
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Fig. (13): Finite element mesh of BLDC at third state
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Fig. (14): Flux density of BLDC at third state
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Fig. (10): Flux density of BLDC at second state
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Table (3): The results of finite element analysis for BLDC
motor at second state
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Fig. (11): Slot structure of Brushless DC motor at third state
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Fig. (12): Efficiency of Brush less DC motor at third state
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Table (4): The results of finite element analysis for BLDC
motor at third state
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