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Fig. 1 Vibration Analysis Process
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(a) Baseline model
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(b) Improved model



Fig. 2 Geometry model
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Tablel Vibration analysis results
Natural frequency (Hz)
Order Current Improve
1 19 42
Equivalent stress (MPa)
Max. 615 | 258
Deformation (mm)
X 1.059 0.259
Y 1.435 0.457
Z 1.025 0.321

(a)Basehne model (b) Improjve model

Fig. 3 Max. eq. stress by random vibration analysis
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Fig. 4 Vibration test data for working modes
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Table3 Comparison for vibration fatigue life

Failure time (hrs)
Current Improve
A 23 9.7
B 1165 3.5.E+06
C 294 2.9.E+04
D 23.6 7.4 E+04
E 3.1 1100
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