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Abstract : In this paper, a theoretical approach is studied to predict structural performances and weight reduction rates
of a car-body with shell type sections in case that its materials have to be substituted. For the material substitution
design of a car-body, bending, axial and twisting deformations are considered under constant stiffness and strength
conditions, which utilize some new indices derived from a structural performance point of view. The developed indices
to measure the weight reduction by the material substitution give good guidelines on conceptual design of car-bodies.
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Conceptual design(7) 3 A A)), Shell type section(<d & T+H)

Nomenclature

: applied force, kgy

: twisting moment, kge-mm

: density, kg/mm’

: stress, kgg/mm?®

: elastic modulus, kgf/mm2

: Poission's ratio

: natural frequency, cycle/sec
: thickness, mm

: section area, mm?

: moment of inertia of area, mm"*

: bending moment, kgr- mm
: distributed load, kg/mm

T RSN AR TSN T mg Y N

. . 4
: polar moment of inertia of area, mm

'Corresponding author, E-mail: koojs@snut.ac.kr

Subscripts
c : compression
d : displacement allowed
f : failure level
0 : original design
r : roof
K : shear
t : total
u : under frame
w : wall
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Fig. 1 Simplified carbody model and applied loads
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Fig. 2 Rectangular tube model for carbodies
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Fig. 3 Shear force and bending moment diagrams
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Table 1 M; values of typical materials
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i}x}} mla(/kg) E 249 M, ;]‘:;
A 24-220 | Carbon steel, M; =32 0%
Stainless steel, M; = 44 42%
Tighz 120-220 | Ti6A1-4V, M, =205 84%
AlZHE 12-220 | 6082-T6, M; = 89 64%
CFRP 200-350 | C/E (0/90/+45), M, =326 90%
GFRP 150-250 | M;=200 84%
Mgds | 50-170 M;=110 71%
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