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Formability evaluation of coated steel sheet and uncoated steel
sheet with consideration of friction characteristic

K. S. Lee, J. M. Lee, S. J. Kim, B. M. Kim

Abstract
Recently the usage of galvanealed steel sheet was increased in order to protect corrosion in automobile industry. So, the

alternative of steel sheet was investigated in a point of formability. Generally it was known that uncoated steel sheet has

better mechanical properties than coated steel sheet. But, contrary results were sometimes occurred in workplace. This

reason is the effect of friction. In this study, the formability of steel sheet considering friction characteristics was

investigated with tensile test, cup drawing test and finite element method.
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Fig. 1 The size of tensile test specimen.
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Table 1 (a) The mechanical properties of cold rolled steel.

Factor Rolling direction
0 45° 90°
Yield Strength (Pa) 142.8 126.2 165.9
Ultimate Tensile Strength (WPa) 525 550 505
K 723 687 654
Work hardening exponent (n) | 0.261 0.272 0.221
Elongation (%) 39.6 46.7 39.0
Anisotropy exponent (R) 1.92

Table 1(b) The mechanical properties of galvannealed steel.

Factor Rolling direction

0 45° 90°

Yield Strength (iPa) 144.5 155.8 165.5
Ultimate Tensile Strength () 485 495 465
K 622 592 621

Work hardening exponent (n) | 0.234 0.214 0.212
Elongation (%) 41.5 45.8 40.1

Anisotropy exponent (R) 1.93
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3. d=E29Y A8 (Cup—drawing test)
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. Fig. 2 Conditions of Cup drawing test.
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Fig. 3 Maximum punch load distribution with blank
holding force.
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Fig. 6 Loading curves at each BHF for GA steel
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