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Abstract

In order to decrease vibration noises of vehicle valve cover, a coupled acoustics-structural FEM
constitutive model for vibration noises of valve cover is developed by combining acoustic wave
equation, mechanics of vibration, and FEM. The influence of parameter variation from thickness,
Young’s modulus, and density of valve cover on noises is studied after 15 sets of parametric com-
parative experiments are carried out by this proposed model. It reveals that noises of valve cover
are between 55 and 120 dB in the parameter zone of this research. The third order noise is max-
imal among the previous 5 order noises. There are effects of thickness, Young’s modulus, and den-
sity of valve cover on noises. Specifically, all order noises are descending efficiently with the as-
cending of thickness, Young's modulus, but opposite completely for density cases. Moreover, the
general tendency for all three kinds of effect is more predominant in the initial stage, but degene-
rated then. A promising parameter optimization domain to reduce noises of valve cover more effi-
ciently to 80 dB below is probed, i.e. 1.5 - 2.5 mm for thickness, 5000 - 9000 MPa for Young’'s mod-
ulus, and 1.0 - 2.5 x 10-? t/mm?3 for density.
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Figure 1. FEM mesh model of valve cover
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Table 1. Experiment parameters of research
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JERE S B ge Al e il
RS 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
t/mm 05 15 25 35 45 25 25 25 25 25 25 25 25 25 25

E. x 10°/MPa 9 9 9 9 9 1 5 9 13 17 9 9 9 9 9

p. % 107%/t/mm’ 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 1.0 2.5 4.0 5.5 7.0
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Figure 2. Peak of noises sound pressure level under different thickness
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Figure 3. Thickness effect factor under different thickness
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Figure 4. Peak of noises sound pressure level under different Young’s modulus
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Figure 6. Peak of noises sound pressure level under different density
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