2676 KEBWEEHTE E17% $£ 11%, pp. 2676~2683, 1993,

O30

AEHo] AEA§74B]

2 AM* . gy K.
(19923 129¢ 159 %

The Effects of Tensile Properties on Plane Strain Stretchability
of Automotive Steel Sheets

Youngsuk Kim, Keecheol Park and Sunwon Kim

Key Words : Plane Strain Punch Stretching Test (3 =

(@ABAE),
(AHEA)

[+
Plane Strain Stretchability (3 =¥ #243),

W& 2 244), Limiting Punch Height

Tensile Property

Abstract

Plane strain punch stretching test(PSST) was performed for various automotive steel sheets. To

clarify the effect of tensile properties on plane strain stretchability, the limiting punch

height(LPH) values were obtained in plane strain punch stretching test and related to the tensile

properties of the materials. The results show that the total elongation E/ and work hérdening

exponent z compared to other parameters obtained from tensile test well correlate with the LPH
value. In comparision with the Erichsen test and LDH test the PSST can be statistically used as
an alternative in assessing the stamping formability of automotive steel sheets with the advan-

tages of good reproducibility and easy testing method.
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Table 1 Mechanical properties of tested materials

Material t YS TS El R n
No. (mm) | (kg/mm?) | Geg/mm®) | (%) 15% | 10~20% | Remarks
1 0.78 16.0 295 46.4 1.87 0.24 DDQ
2 0.88 22.7 328 41.0 1.36 0.21 cQ
3 0.82 172 28.7 452 1.84 0.23 EZF
4 0.78 17.8 29.8 42.0 143 0.22 EZN
5 0.75 20.9 36.2 388 1.43 0.18 CHSP35E
6 0.78 14.3 29.8 47.3 1.53 0.25 EDDQ
7 0.80 16.4 284 44.3 147 0.22 EZF
8 0.71 16.9 30.0 42.7 145 0.23 EZF
9 0.82 174 29.5 43.3 154 0.21 EZF
10 0.85 16.9 29.1 43.8 1381 0.22 EZN
11 0.65 18.3 318 412 1.65 0.20 EZN
12 0.69 20.0 37.0 37.8 151 0.19 CHSP35E
13 0.71 16.3 29.6 481 1.88 0.24 DDQ
14 0.88 211 325 40.5 1.68 0.20 cQ
15 0.88 22.0 37.2 36.2 1.36 0.19 CHSP35E
16 0.98 23.0 36.4 33.6 144 0.19 CHSP35E
17 1.57 232 35.2 38.6 1.17 0.18 CHSP35E
18 0.81 26.1 73.5 55.0 0.98 0.47 SUS304
19 0.99 10.6 21.0 23.2 0.66 0.26 Al-5052
*Tensile specimen : ASTM E-8 standard, t : thickness.
CQ, DDQ, EDDQ : Commercial, Deep drawing, Extra-deep drawing quality.
EZF, EZN : Electro Zn-Fe, Zn-Ni alloy coated steel sheet.
CHSP : Cold-rolled high strength steel plate.
SUS : Stainless steel sheet.
254.00 Rolliml_d_i_rection
132.59 H
/—\ Fracture
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(a) punch and die set (b) tested specimen

Fig. 1 Overview of plane strain punch stretching test
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