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Lightweight of Car-body Structure
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Ministry of Transport Beijing 100088 China;
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Abstract: The body-in-white finite element model of a type of domestic car was established. The effectiveness
and the reliability of the numerical simulation model were verified by comparing the results of prototype
vehicle’s stiffness modal test and finite element analysis. On this basis considered the static and dynamic
mechanical property of the body comprehensively combined lightweight research with manufacture mass
distribution of the thicknesses of body parts was optimized and dynamic mechanical property was essentially
kept. The total mass of the optimized body reduced by 7. 84% the torsional stiffness increased by 1.54%
and the bending rigidity increased by 30% . A practical analyzing method of optimizing body structure was
provided.
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Fig.1 A car FE model
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Tab.1 Comparison between simulation result and test result

/%

| F(X*) - F(XY | < &, (3) /(N * mm~") 9223 7 876 17.1
/(Nmerad”') 693053 750 000 7.6
i ) 1 /Hz 35.915 95 35 2.6

| F(X™") — F(X") |
(X)) - (X%) <o (4) 1 /Hz 50.191 81 50 0.38

F( X"
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2

Tab.2 Objective function and constraint variables

196. 1 kg - -

- - 1.7 mm
- -0.2 mm -
3.591595E +01 35 Hz -

5.019181E +01 50 Hz -

DESOBJ( MIN) =1
$HMNAME LOADSTEP "MODE"
SUBCASE 1
ANALYSIS = MODES
METHOD( STRUCTURE) =1

DESSUB = 101
$HMNAME LOADSTEP  2"tor"
SUBCASE 2
LABEL = tor
ANALYSIS = statics
SPC = 2
3 LOAD = 4
Fig. 3 Test of body modal characteristics DESSUB = 201
2.2 $HMNAME LOADSTEP  3"bend"
SUBCASE 3
Nastran SOL 200 6-7 LABEL = bend
. ANALYSIS = statics
SPC = 3
LOAD = 5
DESSUB = 301
. $ OPTIRESPONSES Data
B BOM
DRESP1 1 obj WEIGHT
237 DRESP1 1001 FRE003 FREQ 2
DCONSTR 101 1001 35.0
DRESP1 1002 FRE003 FREQ 4
“ 7 o DCONSTR 101 1002 50.0
DRESPI 2001 dis003 DISp 329336
DCONSTR 201 2001 1.7
49 i DRESP1 3001 dis003 DISp 700854
. DCONSTR 301 3001 -0.2
2.3
6
2 o
DMAP 180. 64 kg 15.37 kg
7. 7.84% .
49

5 o
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Fig. 4 Optimized iteration of objective function
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Fig. 5 Iteration of design variables
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Fig. 6 Comparison of natural frequencies before and

after optimization
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