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Abstract: This paper deals with the determination of mechanical properties of various galvanized steel sheets that are
used for fabricating automobile bodies; the instrumented indentation technique and finite element analysis were used
for the determination. First, tensile tests were conducted to obtain the true stress—true strain curves of galvanized steel
sheets with various thicknesses. Load-deformation curves were then obtained by using the instrumented indentation
testing machine, and they were compared with load-deformation curves obtained by finite element analysis. Further,
true stress—true strain curves were obtained at the optimal observation point by finite element analysis.
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Fig. 3 Mesh for FE analysis
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Table 2 Mechanical properties
n E(GPa) ,(MPa) (%)
MAO1 190.1 203.1 42.6
MAO02 195.2 3322 27.5
MAO03 216.95 256.73 45.4
MAO04 179.7 211.8 43.6

Table 3 Coefficients for true stress-true strain

€}

o]

n |  KMPa) n | K (MPa)
MAO1 MAO02
0.193 562.16 0.204 1014.90
0.202 531.43 0.202 997.92
0.204 542.62 0.199 1001.70
0.200 544.80 0.203 998.48
0.217 576.77 0.203 999.48
0.205 560.20 0.204 996.54
0.204 548.74 0.200 1008.50
MAO03 MA04
0.151 537.76 0.179 534.37
0.149 537.10 0.176 529.20
0.147 535.70 0.177 531.70
0.149 539.30 0.177 529.30
0.149 538.70 0.177 528.90
0.149 539.40 0.179 530.30
0.147 536.70 0.176 528.10
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Fig. 4 True stress — strain curves by tensile test
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Fig. 5 Load — Displacement curves by indentation test
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Fig. 10 True stress—strain curve by FEA and tensile test
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