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Sub-structure Modal Synthesis Method
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Abstract; Taking a heavy-duty tractor as the research object and the sub-structure modeling
method was used to establish a reduced vehicle dynamics simulation model including each
suspension component and load. The intrinsic characteristics of the model were analyzed and
compared with the inherent characteristics of the vehicle model established by the traditional
modeling method. The correctness of the model was verified. The sub-structure modal synthesis
method was used to study the dynamic response of the vehicle, and compared with the actual
vehicle test results. Combined with six sigma optimization design theory and the robustness of
heavy tractors was optimized. The results showed that the as-proposed dynamic simulation model
can effectively simulate the dynamic characteristics of the vehicle. Under the premise of satisfying
the design life, the heavy-duty tractor has improved the anti-interference ability of the system and
realized the lightweight of the whole vehicle.
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Table 1 Material parameters
B p/(kg:m™) E/GPa m
XHE HBE KRt 7 800 210 0. 30
PHURAR 931. 1 2.00 0.35
A 1150 210 0. 30
R4 7 200 176 0.275
M 3 7 850 210 0. 30
WA 840 210 0. 30
e 7 000 169 0.275
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Fig. 3 Diagram of sensors layout
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Fig. 5 Comparison of dynamic responses
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Table 4 Fatigue damage of dangerous site
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Ui
o, 0, 0, 0, 0, 0,
1 2.189 3.873 2.291 0.5695 1.043 0.5889
2 407.8 594.0 423.5 152.9 233.5 161.0
3 414.6 597.5 435.8 154.0 231.8 163.6
4 2,244 4.116 2.330 0.5864 1.117 0.6032
5 380.5 514.4 398.1 159.4 223.0 166.6
6  2.521 4.004 2.511 0.7179 1.212 0.7332
7 2.530 4.117 2.458 0.7146 1.240 0.7168
8 4175 546.8 427.9 169.6 235.1 177.7
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