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Quality Evaluations of Induction Motors
Bracket Castings during Fabrication Processes
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Abstract This study evaluated the residual stress and deformation for bracket castings of induction motors. Numerical
analyses were performed to evaluate the residual stress distributions and displacements of bracket castings after the
casting and final machining processes. Based on the analysis results, it was found that bracket casting was satisfied
with the internal quality standards during the fabricating processes.

Key Words : Induction Motors, Bracket, Casting, Filling Process, Temperature Distributions, Residual Stress
Distributions, Plastic Deformation, Machining, Displacements
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[Fig. 1] Schematic of Induction Motor Bracket
(a) Induction Motor (b) Bracket Configuration

b
P
=
ra
it

al
e
§|I='
=z

T
k)

R

of o
=T
M @ (r)g' o

o

st
Fig. 2(b)<}+

H
ofl
oz

)

—~

1/2

i

5475

FHPoZ Mt

= cavity®}t ¥, T
tow, s AEA
Hel o RE¥E Fig
5= grRiE e
Wzto] zexng
of 77k Fiol

o)
=

i

ol

o

O

)

ofw o
R

AL
3]

oft
-

53]
il
o
ot

-

QL

-z

o>

AN
g

m ol

2

© 3
o
1L
o
sk
N
)
olf
ox,

[Table 1] Casting Conditions of Induction Motor Bracket

Melting Temp. 1500~1600C
Pouring Temp. 1470+10°C
Pouring Time 10~14sec.
Mould Temp. 500°C
Shakeout Time 10~15min.
Casting FC25
Pouring Weight 65kg
Product Weight 57kg
Mould Silica Sand
Binder Bentonite(5%)
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Temperature  Time: 13.1243(sec) Filling: 100.00(%) Solidification: 0.00(%)(degree centigrade)
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Temperature  Time: 13.1243(sec) Filling: 100.00¢%) Solidifcation: 0.00(%)(degree centigrade)
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[Fig. 2] Casting Analysis of Bracket Casting
(a) Bracket Casting Configuration (b) Casting
Analysis Model (c) Temperature Distributions
at Outer Bracket Surface(C) (d) Temperature
Distributions at Inner Bracket Surface(C)
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[Fig. 3] Mechanical Properties of Gray Cast Iron(FC25)
(a) Thermal Conductivity, Heat Capacity,
Convection Coefficients (b) Elastic Modulus,
Thermal Expansion Coeff., Yield Strength
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(a)

NODAL SOLUTION

sTER=1
S5UB =400
TIME=300
TEMR (avE)
ReYs=0

SN =1120
sMx =1394

(b)

NODAL SOLUTION

s5TER=2
s5UB =20
TIME=13659

TEMR (ve) 34,491

S =657.576 382.834
417.177
451,519
485.862
520,205
554,548
568.69
623.233

657.576

(c)
[Fig. 4] Temperature Distributions of Bracket Casting
(a) Finite Element Analysis Model of Bracket
Casting (b) Temperature Distributions (After
15 min., C) (¢) Temperature Distributions
(After 3hr 50min., C)
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[Fig. 5] Residual Stress Distributions of Bracket
Casting(x-direction, MPa)
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[Fig. 71 Deformation of Bracket Casting after
Machining(unit:mm)
(a) Deformed Shape (Ux, x-direction, before
machining) (b) Deformed Shape (Ux,
x-direction, after machining)
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[Fig. 6] Analysis Model for Machining Bracket Casting
(a) Outer Machining Part (shown as green
color) (b) Inner Machining Part (shown as
green color) (c) Analysis Model References
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