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Fig. 1 Block diagram of the whole vehicle body
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Fig. 2 Chassis block diagram
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Tab.1 Torsional stiffness sensitivity coefficient for each sub-block of bus body

s Y ozwm lme Y gzm lws Y oz |me Y gu |ss Y zm
pi 1.6 0.655 1| pis 1.5 0.322 4 Pss 3.0 0.074 9 || ps2 3.0 0.343 3 || pso 2.0 0.193 7
p2 1.8 0.449 6| piy 1.5 0.108 3 Pss 3.0 0.017 3 | pss 3.0 0.332 2 | pro 3.0 0.051 2
ps 2.5 0.679 3| p2 1.5 0.323 3 Ps7 3.0 0.011 8 || pss 3.0 0.050 0 || pn 3.0 0.081 3
o 1.5 0.278 8| pa 3.0 0.136 8 Pss 3.0 0.166 7 || pss 3.0 0.069 1 || pr2 3.0 0.016 3
Ps 2.0 0.389 4| ps 1.5 1.010 6 P3o 3.0 0.071 1 Pss 3.0 0.006 1 P 2.0 —0.0150
Ps 1.5 0.220 5| p2s 2.5 0.225 6 Pao 2.0 0.077 0 || psz 2.0 0.078 0 || pn 3.0 0.018 5
p7 1.5 0.598 8| pu 2.5 0.229 7 Pu 3.0 0.110 2 Pss 3.0 0.219 0 Prs 3.0 0.008 6
Ps 1.5 1.517 1| pes 2.5 0.384 6 P12 4.5 1.063 4 || pso 2.0 0.2356 || prs 3.0 0.000 8
Py 3.2 1.853 4| p2s 2.5 0.105 7 Pis 3.0 0.366 7 | peo 3.0 0.228 8 || pm 3.0 0.002 3
Pio 1.5 0.541 8| por 2.5 0.007 8 P 3.0 0.101 6 || pa 3.0 0.001 1 | ps 2.0 0.009 7
P11 3.5 1.448 3| pas 3.0 —4.8X1077 pus 2.0 0.076 8 || ps2 4.0 0.568 6 || pro 2.0 0.013 6
P12 2.5 0.314 2| pa 3.0 0.300 9 Pus 3.0 0.205 9 || pes 3.0 0.015 8 || pso 6.0 0.000 9
P13 2.0 1.193 6| pso 1.5 0.114 8 Pz 3.0 0.181 6 || pes 6.6 1.752 1 Psi 5.0 0.019 1
Pt 4.2 0.417 7| pa 3.0 0.079 9 Pus 3.0 0.008 2 | pes 2.0 0.259 1 | ps2 5.0 0.118 9
Pis 1.5 0.536 1| pa 2.0 0.416 2 Pus 3.0 0.055 5 Pss 3.0 0.186 3 Pss 3.0 0.033 3
Pis 2.5 0.687 7| pss 3.0 0.023 2 Pso 3.0 0.128 5 || per 3.0 0.028 2
P17 1.5 0.577 8| pax 3.0 0.280 2 Ps1 3.0 0.269 5 | pes 3.0 0.046 9
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Tab. 3 Optimized thickness of the module

By do/mm || B do/mm || BEHE do/mm || B d/mm || B do, /mm || BB d, /mm
T, 2.5 T 1.8 Tu 2.5 D1 2.5 Pss 2.0 Prs 2.0
T, 2.5 Ty 2.5 Pio 1.5 Pas 2.5 Dés 2.5 Prs 1.5
Ts 2.5 T, 2.5 Pas 2.0 Pao 2.0 Pso 2.0 Pro 1.5
Ts 2.0 T 2.5 Pso 1.5 Ps1 2.5 Pr3 1.5 Ps2 3.0
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Fig. 4 Ceiling structure optimization Fig. 5 Middle chassis structure optimization
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Fig. 6 Later chassis structure optimization Fig. 7 Front chassis structure optimization
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Fig.9 Stress nephogram of the bending working condition
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Fig. 10 Stress nephogram of the left front wheel dangling working condition
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Fig. 11 Stress nephogram of the right front wheel dangling working condition
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Module Reconfiguration and Structure Lightweight Optimization
Design for Bus Body Based on the Sensitivity Analysis

LI Qi, ZHANG Yong., ZHANG Cheng, ZHOU Sha

(College of Mechanical Engineering and Automation, Huaqiao University, Xiamen 361021, China)

Abstract: A novel module reconfiguration design and structure optimization method of bus body are proposed based on
sensitivity analysis in order to perform lightweight design of bus body. The design dimensions of the sensitivity analysis
are reduced by using the body module, moreover, the module reconfiguration and the structure optimization of bus body
are performed based on the sensitivity coefficient of each sub-block thickness for body torsional stiffness. Finally, the fea-
sibility of this method to the lightweight design of bus body is verified by comparing the strength of the vehicle before and
after optimization. The research results show that the method not only makes the weight and maximum stress of bus body
decrease 460 kg and 4. 26 % , respectively, but also reduce the complexity of body structure optimization design.

Keywords: sensitivity analysis; module reconfiguration; lightweight; bus body; structural optimization
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