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Establishment of Analysis Method for Weight Reduction Design of Motorcycle Frame Parts
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ABSTRACT

In the present development of motorcycle frame
parts, basic skeleton layouts are designed by repeating
some examinations in order to achieve weight reduction
considering rigidity and strength targets. Various
structural optimization technologies were studied to
reduce the man-hours required for the repeated
examination. Instead of expanding the design area of the
topology optimization technology, an analysis was
established by using a method of virtual rigidity
enhancement. The analysis obtains ideas easily and
rapidly for weight reduction in consideration of rigidity.
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Fig. 1 Target process of design process
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De_S|gn Thickness Dimension Density
variable
Low analysis costs (Shell model) Effective for finding ideal shapes Low analysis costs
Merit Easy to set design parameters Easy to set design parameters
Fast calculation time Fast calculation time
Difficulty in analysis by solid mesh Large amount of man-hours Difficulty in design area setting
D .. | models Difficulty in design parameters setting of complex shapes
emerit e . .
Difficulty in analysis of complex shapes
Long calculation time

Table 1

Comparison of various structural optimization methods
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Fig. 2 Design domain for topology optimization
analysis
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Fig. 3 Topology optimization using density approach
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Fig. 6 Verification plate model
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Fig. 7 Comparison of additional patch shapes
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Fig. 8 Comparison of displacement
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Fig. 9 Result of topology optimization sensitivity for
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Table 2 Verification effect of each patch

Sensitivity Low Middle High

Torsional rigidity 0.03% 1.21% 4.31%
Lateral rigidity 0.32% 0.84% -2.01%
Effect Non Small Large
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Fig. 11 Result of topology optimization sensitivity for
box section frame
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Fig. 12 Modification by using topology optimization
sensitivity results
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