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Abstract

Modal analysis of oil pan of diesel engine is carried out by finite element method to ensure that the
frequencies are away from the excitation frequency of diesel engine. The vibration characteristics
of the oil pan with oil were evaluated by using the sound-structure coupling method, considering
the influence of the oil inside the oil pan under working condition. The results show that the fre-
quencies of the oil pan with oil inside are significantly lower than those of the dry mode, and the
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frequency of the first mode is reduced by 41.5%, which indicates that the oil cannot be ignored in
the design and analysis. In this paper, five structural optimization schemes are proposed to op-
timize the oil pan. By comparing the results of dynamic characteristics analysis, it is proved that
the reinforcement plate is the best optimization scheme. The vibration response calculation of the
optimization model is carried out to verify that the vibration response of the oil pan after optimi-
zation is significantly reduced compared with the original model.
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Figure 1. Oil pan model
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Table 1. Material parameters
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Figure 2. Analysis model of oil pan considering liquid
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Table 2. First six modes of oil pan
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A /Hz
e - :
TS RS T B L A3
1 101.1 78.9 22.0%
2 112.6 88.5 21.5%
3 1325 98.7 25.5%
4 140.3 104.8 25.3%
5 151.7 109.3 28.0%
6 160.5 1225 23.7%
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Figure 3. Comparison of vibration modes of oil pan. (a) First dry mode; (b) First wet mode; (c) Second dry mode; (d)
Second wet mode; (e) The third dry mode; (f) The third wet mode; (g) The fourth dry mode; (h) The fourth wet mode; (i)
The fifth dry mode; (j) The fifth wet mode; (k) The sixth dry mode; (1) The sixth wet mode
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Figure 4. Model of optimization schemes
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Table 3. Description of optimization schemes
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Table 4. Optimization scheme
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Mode
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1 98.0 47.7 109.4 73.9 101.9
2 109.6 75.6 116.9 74.2 102.8
3 124.5 75.7 128.0 74.5 104.0
4 129.6 84.2 156.3 74.8 104.8
5 136.2 107.4 163.6 78.1 110.1
6 152.5 109.6 175.4 158.1 162.7
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Figure 5. Comparison of modal frequencies
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Figure 6. Comparison of first order frequency of each optimization scheme
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Figure 7. Comparison of vibration response of oil pan under white noise
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Figure 8. .Comparison of vibration response of oil pan excited by diesel engine
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