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Abstract

In this paper a six-degree freedom vibration mechanical model of the powertrain mounting sys-
tem of a light truck made in China is set up. The natural frequency, principal mode, energy distri-
bution matrix and generalized force transmissibility are counted by Matlab. We take decoupling
and generalized force transmissibility of powertrain mounting systems as the optimization goals,
restrict the natural frequency range and the limit of stiffness parameters, and have optimized the
design of mounting stiffness parameters and mounting positions through genetic algorithm. As a
result, the isolation effect of the powertrain mounting system at idle speed is greatly improved.
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Figure 1. Vibration mechanical model of light truck’s powertrain mounting system
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Table 1. Natural frequency and energy distribution of powertrain mounting system
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BB 4 1 2 3 4 5 6

i (Hz) 3.48 5.21 6.71 7.27 14.12 27.11

40.10 26.95 3.73 0.01 29.21 0

Y 18.15 48.70 17.14 8.63 0.08 7.29

7.34 1.26 50.52 33.59 0.31 6.98

RE 1) 41 (%)

a 0.42 11.87 0.92 14.50 0.51 7177

B 23.11 6.03 0.81 0.02 70.04 -0.01

2 10.87 5.18 26.89 43.25 -0.15 13.96

Table 2. Vibration isolation rate of each suspension at idle speed
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Figure 2. Time domain signal of rear left suspension on Z-direction at idle speed
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Figure 3. FFT converted signal of rear left suspension on Z-direction at idle speed
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Figure 4. Time domain signal of front left suspension on Z-direction at idle speed
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Figure 5. FFT converted signal of front left suspension on Z-direction at idle speed
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Table 3. Natural frequency and energy distribution of powertrain mounting system after optimizing

i3 MUEHNEHBEERGHEAMRSEENS T

[ EN A 1 2 3 4 5 6
$i%(Hz) 3.00 3.41 463 5.54 11.97 17.01
X 19.35 49.43 10.24 0.01 20.89 0.07
% 39.41 20.31 0.58 34.33 0.12 5.25
s z 5.38 5.83 82.38 1.87 0.06 4.48
[iyeN (%)
o 6.02 8.22 3.13 2.00 -1.47 82.10
B 7.87 11.63 1.89 0 80.44 -1.82
) 21.97 4.59 1.78 61.79 -0.03 9.91
BREMESEBRR
100
90 Fgﬁ.\i.
80
70 \‘; .
g 60 \\
w o0 —o— 1Akl
e X e
30
20
10
0

MASE WHEBE FEBE FABH

Figure 6. Vibration isolation rate of each suspension at idle speed
before and after optimizing
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