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ABSTRACT

The optimum design of a structure requires to determine economical member size and shape of a structure which
satisfies the design conditions and functions. In this study, it is attempted to minimize a dead weight of the bogic
frame. Therefore, shape optimization is performed for a bolster rib at first and then size optimization for the thickness
of top and bottom plate. For the efficient reduction of a weight of a bogie frame, various ellipses centered at a
centroid of a bolster rib are made and tried. For the shape optimization, a major axis and an eccentricity of an ellipse
are chosen as design variables. From the numerical results of shape and size optimization of a bogie frame, it is
known that the weight can be reduced up to 12.476 %(717.21 kg) with displacement and stress constraints.
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Fig. 1 Finite element model, loading and boundary
condition of bogie frame

Table 1 Material properties of SMASOA

Material property Value

E(Young's modulus) 21600 kgd/mm*

v (poisson's ratio) 0.33

o (density) 0.795E05 kg/mm’
yield stress 38 kge/mm*
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Table 2 Range of design variables

DV ange|Initial Lower  |Upper
agy(mm) 70 10 560
kav 0.5 0.01 8
t,{mm) 12 10 12
tz(mm) 16 13 16
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Fig. 2 Maximum stress of initial model of bogie frame
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Fig. 3 Stress distribution of an optimal shape model of
a rib

Table 3 Optimum result of a bolster rib

DV Optimum {S.V Optimum
Maximum
ag{mm) {233.399 |von-mises Stress [20.632
(kg¢mm’)
Maximum
v 0.892 . 2.511
ke displacement(mm)
Volume {1.27% 74
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Fig. 4 Stress distribution of optimal model of top and
bottom plate
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Table 4 Optimum result of thickness of plates

D.V Optimum [S.V Optimum
Maximum

ti(mm) 10.019 von-mises Stress {21.865
(kg/mm’®)
Maximum

tomm) 13.031 displacement(mm) 2959

Volume |11.353% Z+4&
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Fig. 5 Sensitivity analysis of volume
in shape optimization
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Fig. 6 Sensitivity analysis of stress
in shape optimization
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Fig. 7 Sensitivity analysis of volume
in size optimization
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Fig. 8 Sensitivity analysis of stress in size optimization
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