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Development of Multidisciplinary Design Optimization for Body Structure
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Summary

Gauge optimization technology which can predict the lightest gauge combination of parts while
maintaining crashworthiness and stiffness etc., has a potential to pursue an optimal structure.
However it is difficult to maintain calculation accuracy during practical duration of analysis in the
case of crashworthiness etc. which has a strong non-linearity. In this paper, data sampling and
approximation model have been improved focusing on main process of optimization analysis, and

design optimization technology for body structure subjected to stiffness, NVH and crashworthiness

with strong non-linearity has been established.
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Fig.1 Multidisciplinary Design Optimization Process
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Fig.2 Schematic of Accuracy of Approximation Model
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Fig.3 FE Model and Analysis Conditions
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Table 2 Accuracy of Response Surface Method (RSM)

True Value Predicted Value | Error
(FEM) (RSM) [%]
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® Experiment Result
f(x) . RSM
[ ]
| !
i /e i
| X A Type A
| N . .
frgem <L | '
- | _Design Space (DOE)_;
Outbide of Design Space; '
X
Fig.4 Factor of Low Accuracy of RSM
250
= 200
w
[
S 150
£ 100
=]
3
x 50
0
0 50 100 150 200 250

Predicted Value from RSM
Fig.5 Correlation between RSM and FEM
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Table 3 Accuracy Verification of Initial Thickness

True Value | Predicted Value | Error
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Table 4 Verification of Accuracy Improvement

True Value Predicted Value Error
(FEM) (RSM) [%]
Weight 107 107 0%
® 101 105 4%
® 97 110 13%
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Table 5 Accuracy of RSM

True Value | Predicted Value
Error [%]
(FEM) (RSM)
Weight 98 98 0%
@ 42 29 -31%
@ 6 20 221%
Frontal | @ 33 12 -64%
Impact 14 16 99 .
P g A Fig.9 Frontal Offset Impact
23 22 -6%
® 24 31 31% o
0 110 110 0% Table 6 Verification of Accuracy Improvement by RBF
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Table 7 Application Result
Optimized Error
Target
Results [%]
Weight Minimum —3.4% 0.0%
Body Stiffness =A >A 0.1%
Torsion
=B >B 0.4%
Frequency
Bending
=C >C 0.0%
Frequency
~ | X(RH) =D >D -0.4%
Dynamic o ') >E ~E -0.3%
Stiffness
Y(RH) =F >F 0.5%
of Rear
Y(LH) =G >G 0.9%
Damper
T Z(RH) =H >H 0.1%
op
Z(LH) =| > -0.8%
) =J <J 1.0%
Side @ =K <K 1.7%
Impact (©) =L <L 21%
@ =M <M -3.1%
Roof Crash =N >N -4.5%
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