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Abstract

The objective of this paper is to investigate the influence of impact conditions on the impact
characteristics of the stainless sheet for the case of the fixed boundary conditions. In order to examine
impact characteristics of the sheet, three-dimensional finite element analyses and impact tests have been
performed. High speed tensile tests have been carried out to obtain strain-stress relationships including
the effects of the strain rate. In order to improve an accuracy of the FE analysis, the hyper-elastic
model and the damping factor have been introduced. The results of the FE analyses and the impact
tests have been shown that the diameter of the impact head does not affect the absorption energy of
the stainless sheet. In addition, it has been shown that the absorption rate of energy maintains almost
82.5 - 83.5 % irrespective of the impact energy level and the diameter of the impact head. From the
results of FE analyses, the variation of stress and strain energy in the stainless sheet has been

quantitatively examined.

V @ Impact speed (m/s)

g : Acceleration of gravity (m/s®)

H : Impact height (m)

At, : Time interval for stable integration (sec)
L. : minimum element size (mm)

Cq : Propagation speed of stress wave (mm/sec)
E : Young's Modulus of material (GPa)

p : Density of material (kg)

T 499, zamsn A gt
E-mail : breakgun@hanmail.net
TEL : (062)230-7234 FAX : (062)230-7234
* At 7)1 A E sk
** KAIST 7] A&7} st
FXEKAIST 7] Al 3-8} 7}

Ein : Impact energy (J)

m : mass of impact head (g)

Ea : Absorbed impact energy by material (J)

P : Reaction force (N)

& : Vertical distance of material at contact area
with impact head (J)

X : Absorption rate of impact energy (%)
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Fig.1 FE model of the impact analysis
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Fig. 2 Stress-strain relationships for each strain rate
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Fig. 4 Influence of damping coefficients and hyper
-elastic model on accuracy of the solution

Table 2 Comparison of results of impact tests and
that of simulations (Ein = 45.7 J)

D Ean X Prmax 8 max
(mm) Q) | %) (N) (mm)
10 Experiment| 37.3 | 81.6 5861.3 13.0
Analysis | 37.6 | 82.3 | 6049.8 12.4
20 Experiment| 36.6 | 80.1 | 6235.5 11.9
Analysis | 37.7 | 825 | 6681.1 11.3
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Fig. 5 Comparison of
impact simulations(Ein = 41.3 J)
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Fig. 6 Comparison of the deformed shape of the
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41.3 J, D = 20 mm)
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Table 3 Results of impact analysis
D H Ein Eab X Pmax 6max
(mm)jem) | O) | O | W) (N) | (mm)
38 [41.3]34.1| 825 | 60008 | 11.7
10 60 |65.3| 540 | 827 | 88639 | 13.3
80 |87.0| 71.9 | 82.6 | 10203.5 | 15.0
98 |106.6| 88.1 | 82.7 | 11116.4 | 16.4
38 413|341 | 826 | 6626.8 | 10.8
20 60 |65.3|542| 83.0 | 95225 | 12.3
80 |87.0| 72.3 | 83.1 | 111079 | 13.9
98 |106.6| 88.8 | 83.3 | 12076.0 | 15.1
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Fig. 7 Results of impact tests for the case of
stretching boundary conditions
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Fig. 8 Variation of the plastic strain according to
the impact time (Ein=106.6 J)
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Fig. 10 Variation of strain energy distributions
according to the impact time (Ein=106.6 J,
D=10 mm)
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