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Determination of True Stress—Strain Curves
of Auto—body Plastics Using FEGM

C. H. Park, J. S. Kim, H. Huh, C. N. Ahn, S. J. Choi

Abstract

The plastics are widely utilized in the inside of vehicles. The dynamic tensile characteristics of auto—body plastics are
important in a prediction of deformation mode of the plastic component which undergoes the high speed deformation
during car crash. This paper is concerned with the dynamic tensile characteristics of the auto-body plastics at
intermediate strain rates. Quasi—static tensile tests were carried out at the strain rate ranged from 0.001/sec to 0.01/sec
using the static tensile machine(Instron 5583). Dynamic tensile tests were carried out at the strain rate ranged from 0.1/sec
to 100/sec using the high speed material testing machine developed. Conventional extensometry method is no longer
available for plastics, since the deformation of plastic is accompanied with localized deformation. In this paper,
quasi-static and dynamic tensile tests were performed using ASTM IV standard specimens with grids and images from a
high speed camera were analyzed for strain measurement. True stress—strain relations and the actual strain rates at each
deformation step were obtained by processing load data and deformation images, assuming the plastics to deform
uniformly in each grid.

Key Words : Auto—body plastics (45 %t8 Z&}+2€), True stress—strain curve (V-5 3 -A%E A ), Engineering
stress—strain curve (F3 283 8 A ), Strain rate sensitivity (A Z & &% RF %), FEGM (3tF

By AZY)
1.8 B A= duizoz WYPE &%) wE JAH E
Ao ugxEst 371 Wi Bo FE FF
AFare F8 F}FFREL FEARAH A% AAE A HYE &xE& 1Y R F
AA R F2 g2 A2AZ FHH Q) A7} G54 o)t}
. Zgtag AAe FEARA vEtd F=7}t WY E S22 A4 Skay T FRA
G 2AF FE A P FH 4A & o] WyF Adel vl G ddted B A
7HeAdol Eol +A9 tAd AFAHAY AFE 27} olFolxd gttt Walley BV YT FTA
A Ao w2A FE 2L BE AFS 3= o] MYE &xo wWE WY AFTES ATIUh
A%9 Zetxg AAd dig 7AFR EAANE Cook 592 o]ZFA £X9 HFPE £T9 A9
g Ao wkgstoiol 3t olEjd Eefig A4 g 43S A3t
1. KAIST
2. A5
3. AA]

# A A A KAIST, E-mail: hhuh@kaist.ac.kr

- 223 -



Fig. 1 Deformed shape of an auto—body plastic.
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Fig. 2 ASTM IV standard specimen.
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Fig. 3 Engineering stress—strain curves of an
auto—body plastic.
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3. Force Equilibrium Grid Method
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Fig. 4 Variation of true strain with respect to time at the initial strain rate of: (a) 0.001/sec; (b) 0.1/sec; (c)

100/sec.
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Fig. 5 Variation of true strain rate with respect to time at the initial strain rate of: (a) 0.001/sec; (b) 0.1/sec;
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Fig. 6 True stress—strain relations for the actual
strain rates.
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Fig. 7 Comparison experimental result with FEA
results.
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