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A Study on Improving Performance of an Electromagnetic Clutch
through Cancellation of Magnetic Flux Bottlenecks

S. H. Kim, T. W. J(Dept. of Con. and Ins., graduate school of Changwon University),
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ABSTRACT

This paper presents a method of improving performance of an electromagnetic clutch for the next generation tank gun.
One of the most important things in the design of the clutch is to satisfy the requirement for the maximum torque even if the
torque is varied. To achieve this requirement, it is needed to expand the operation range of the torque. Consequently, we have
performed shape changes in order to cancel magnetic flux bottlenecks on the magnetic path. Simulation results from the finite
element method show that the method proposed in this paper is proper for the clutch.
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Fig. 1 The cross-sectional view of the EM clutch

Table 1 Names of the principal parts

Number Names
1 Coil
Magnet ASS'Y
Shaft
Plate
Lining
Flange
Spring
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Fig. 2 The B-H characteristic curve of the material
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Fig. 3 The mesh model of the original model
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Fig. 4 Result from the finite element method of
the original model at F,,,,=600[At]
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Fig. 5 Result from the finite element method of
original model at F,,,=700[At]

Fig. 6 Result fo the finite element method of
modified model #1 at F,,,,=700[At]

Fig. 7 Result from the finite element method of
modified model #2 at F,,,,=700[At]

33 gaHgy Ant

Fig. 8, Fig. 9 ZZF/]_TL Fig. 10 o= MMF 7} 700[At]
d W 7lE Y, FAE 21 a3 548
92 o HYASUE BEE 22 Yehioo.
WALLESL dehbs e 71E md] 4% )
H:Lo]giocq ;G;l 1:!1:1 1 :‘,:zggp]_ y_t‘j_;] 2
76]“!“ 12‘!‘1_01911;]'

= i

1)
Lo

.u .

-0.2

o
>

=4
@

Flux Density [T]

|
.

T bttty
%E 40 42 44 46 48 50 52
x-axis p osition [mm]

[N

»

=)
w
S S S

Fig. 8 The highest flux density of original model
at Fe= 700[At]
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Fig. 9 The highest flux density of modified model #1

at From=700[At]
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Fig. 10 The highest flux density of modified model #2
at Fpn=700[At]
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Fig. 11 Comparison of variation of the force w.r.t. F ¢
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