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Pro/E-ANSA-Based Engine Shell Vibration Characteristics Research
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Abstract: With a motorcycle engine as the research object, establishes a finite element modal of engine shell based
on Pro/E-ANSA. Compares and analyzes the mode parameters and experimental results of the engine shell to verify the
feasibility of the modal and the correctness of the test method. Adopts the finite element method to analyze free and
constraint mode of the engine shell to investigate its vibration characteristics, and lays the foundation for further structural
optimization of engine shell and radiation noise control.
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Table 1 The natural frequency measured in experiment
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Fig. 3 Shell three-dimensional modal
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Fig. 4  Shell finite element modal
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Table 2 Shell material parameters

Z 4 HAER T /MPa HE/ (g em™) HER/E4
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Table 2 Free mode natural frequencies for

the first four orders

K % 1 2 3 4
B JH 2 1065.6 1289.2 2 243.0 2 407.2
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Table 4 Natural frequencies comparison between

experimental mode and free mode

Br i RS EA R H, A MBS EABR Hz R2E /%

1 995.5 1 065.6 7.0
2 1 208.1 1289.2 6.7
3 2 079.6 2 243.0 7.8
4 2 326.9 2 407.2 3.4
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Fig. 5 The displacement isoline nephogram for free mode
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Table 5 The natural frequencies comparison for
constraint mode and free mode

B % ARBCSEAMEE /H, ABBESEANE 1,

1 2200.5 1 065.6
2 3056.3 1289.2
3 3457.3 2243.0
4 4 087.3 2407.2
5 4 453.3 2672.1
6 4 768.6 3294.7
7 5014.4 3762.5
8 5064.6 4264.2
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Fig. 7 The natural frequencies comparison for
constraint mode and free mode
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Fig. 8 The displacement isoline nephogram for the constraint mode
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