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Structural Design of a Coil Cover for High Capacity Alternator

Dae Won Kim*, Jong Soo Kim**

ABSTRACT

Recently, High capacity alternator are used for some special equipments in industry. But, several serious
problem are occured, especially, broken coil of rotor, caused by crash with stator on rotating the rotor. Although
added coil cover for protect coil of rotor, coil cover is broken. In this study purpose 2 step for corrected that
problems. First, three dimensional finite element method for investigate what is most important point. For that
purpose, performed stress analysis of coil and coil cover that modeling and finite analysis by ANSYS software.

Second, Apply prestress when winding the coil on stator to modify direction of net force. Vector analysis is used

for determine corrected prestress. Result of the analysis and prestress are reviewed
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Fig. 2 FE Model of coil
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Table | FE Model data of coil FAYNE T4 BFo= sl s
Parameters Data Units TPt A A" sty s s L
No. of Nodes 13804 None EAE wdE 3ol IAYUNE Hojulw g
No. of Elements 10132 None s A <bzh et ey A YUMNE Fig 1014 B
Boundary Condition 122 dcAd ) E 3l o] wigo] whAg o] mgate] vhE
Young's Ho} shEEis AL uhy] flete] Mg Row
30283 Mpa L . N - -
‘ Modulus Z EehE 97 g ate] Foll sl g st
Material Poisson's 2 gle) o]d ij*dﬁ} FAGNE MR G450
Properties Ratio 0.326 None 9l #mk, mele] Fiak Wa o Qlse] eyl
Densiy | 8910 | Kg/m'| o0 W S A aase S 6E
B A As] Wigo] WAsty] AlAtelEd oL o
g2 A4l i‘?ﬁl%‘ﬁH?l ;123&51_ F-5-o] AlAjE] W
22 3| {FEA |MHn L nE o} %} Al &‘Ul aa] " ZAdYs7) vrEee
Fig. 32 8000rpm2o.2 2] 7 A] Fd9 SHEXE HhReo dx LL(Comaa Element)& A}-8-8tof 3
o FHd WHelE vERA adel) olwfo] Hul W A1 3;333} ot 19 FEHExUoE T YA E

= 59.614mmE WERET Hol S22 1700Ma0] 3l L& 2r)e

ek P AFL7b gl 8 SOLIDAS 8 &
Algatd S A AAARFE7F 3l SOLID73 & A
o} vl S W F o A2 gro] vk :de
A AN A THAUA Rofol T FEES Jeo
olz} wiglolw 1 A}y Table. 29 #r}.

Table 2 Max. deflection & stress of coil

- H- B l(mm) | &% (Mpa)| WAL
s51¢f 56.614 1700 Inertia

2

Fig. 4 FE Model of coil cover

Table 3 FE Model data of coil cover

Parameters Data Units
No. of Nodes 15150 None
No. of Elements 11600 None

Boundary Condition 12 AAg )

Young's
57245 Mpa
. Modulus
Material : :
) Poisson's 0.326 None
Properties Ratio D&
Density 8905 Kg/m®

2(8000rpm)°ll ik 3} 4
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4 - 2l (mm) | & #1(Mpa) H] 3L AHQl Yol mYo] WMYE & 4

Z7el vl /H 0.02 52 Inertia N
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Fig. 8 Stress distribution under inertia force of
coil

Table 5 Max. deflection & stress of coil on
various force condition

T | H8mm) | $3(Mpa)| Bl
0.0251 9.9 Inertia
Y Inertia &
0.0279 355
prestress
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Fig. 9 Direction of force on ratating
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