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A Study on Optimum Design Analysis of Bolt Locations for Metal Joint Parts of
Railway Composite Bogie Frames using Sub-modeling Method

*ky

Jun-Hwan Kim’, Kwang-Bok Shin™*, Hee-Young Ko’, and Jung-Seok Kim™

ABSTRACT

This paper describes the optimum design of bolt locations for metal joint parts of railway bogie frame made
of glass fiber/epoxy 4-harness satin woven laminate composite and PVC foam core. The optimum design
analysis was done by sub-problem approximation method using Ansys Parameter Design Language(APDL). The
sub-modeling method was introduced to conduct the detailed recalculation for the only target parts and reduce
calculating time. The structural analysis for composite bogie frame was performed according to JIS E 4207.
The results showed that the optimum design analysis using sub-modeling method was able to obtain faster and
more precise results than that of the entire model by the control of mesh size for the target parts, and the
maximum Von-Mises stress has been reduced in comparison with its original dimensions due to the optimum
design of bolt locations.
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Fig. 1 The shape and material compositions of composite bogie frame.
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Table 1 The mechanical properties of materials applied to the bogie frame

Properties 4-harness satin | Foam core | SKD11
Elastic E 34.42 5
dulus(GP Ey 13.19 45x10 205
modulus(GPa) E, 1066
Shear gxy Igg
yz . N
modulus(GPa) G 140
Viy 0.24
Poisson's ratio Vy, 0.24 0.32 0.3
Ve 0.24
AzY e PSR AL FelHRIOIEA 40 T3
AF 53, PVC & Fol2 EET, g5 AdHo|

Z-87k9] SKD11& H-gslgit). oluf, o]
He] 739 AHASTM D 303

o[10]), U=
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(ASTM D 3410[11]), AHASTM D 5379[12]) A8 43
S[om, PVC & olo] A9 H(ASTM C 365[13]) 4@
2 st 344 A1 SKDILY /AN BHe Fn
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Fig. 3 The batch codes of optimum design analysis using APDL.
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Fig. 4 Boundary and Load conditions for structural analysis.
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Table 2 Results of structural analysis for bogie frame according to JIS

E 4207
Load condition svtr%rs]:(\{\llll%eas) T?ﬁgg)\(’(l{/;?&gre
*Bolt 988 -
Vertical load *Plate 591 -
Composite - 0.23
*Bolt 978 -
Lateral load *Plate 593 -
Composite - 0.29

*Yield Strength : Bolt - 1,100MPa, Plate - 750MPa
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Fig. 5 Sub-model for bolt joint parts.
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Fig. 6 Optimum design parameters of bolt location.
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