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Fig. 1 shape of spindle insert
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Table 1 Material properties for spindle insert

Ultimate strength, MPa 460
Yield strength, MPa 250
Young's modulus, GPa 200
Poisson’'s ratio 0.3
Fatigue Limit, MPa 86.2

3.1 85 % A=A

2

Fig. 2= 205 AAES AAZRAY stex1S YE
th AAZAL R = 2WE AMES} AuE SEAEHY
= B9 AREE BT &8t o 202
AME Eo] HE 25 WFo 2 FA W92l +0.5mmE
Fojaholon, Hak Eeto] 100 N9 13at5ES H-3akalth

Fig. 32 7234 235 Yeld Aoz H-$3H 269.49
MPa, #4592 130.0 MPao] A3}l om, ISl 0.52931
mm7} A3 T}

Q=

_,4
[ o =
b

e

It w0 o

Fixed Support
Displacement
[E] Force: 100. N

b,
nm BN {evam) *

T

Fig. 2 Boundary and load conditions
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Fig. 3 Result of FEA for spindle insert
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Fig. 4 Goodman diagram for spindle insert
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Fig. 5 Design variables
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Table 2 Boundary of design variables

Design variables Lower Initial Upper
t 1 2 3
p 10 16 20
9 10 11
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Minimize Maximum stress( O max)

Subject to 1<t<3
10<p=<16
9<d<11
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Table 3 Optimization results of spindle insert

Design variables t P d Omax(MPa)
Initial design 2 16 10 269.49
. . 172.99
Optimal design 1.2991 | 19.969 | 9.0256 (168.17)

Fig. 6 Result of FEA for optimization
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Fig. 7 Goodman diagram for spindle insert
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