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Evaluation parameter of drawability of
automotive aluminum alloy sheets

YU Zhong-qi, ZHAO Yrxi, LIN Zhong gin
(School of Mechanical Engineering, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract: In order to exactly evaluate drawability of automotive aluminum alloy sheets, the correlation between material proper
ties and formability of automotive aluminium alloy sheets, based on the sample data obtained from uniaxial tension, plane strain
tension and cylindrical deep drawing tests, is analyzed by means of regression analysis method. Investigation shows that correlation
of the value x},, namely the ratio of the tensile strength in plane strain tension and uniaxial tension tests, is the most remarkable a-
mong all the given material parameters, and that of the hardening exponent n and the width necking percentage ¢ is less than that

of the x1,, but the anisotropical coefficient r doesn' t have correlation. The results above indicate that it is much more exact to eval-

uate drawability of automotive aluminium alloy sheets by means of the values of x},.
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Fig. 1 Plane strain tension specimen size
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Table 1 Unr axial tension properties of

aluminum alloys

Material 0/MPa  0/MPa n ; 5/ %
X611-T4 117 218 0.2 0.62 24.2
6111-T4 141 256 0.25 0.65 26.2
57540 103 230 0.31 071  27.1
50520 146 234 0.21  0.63 219
xp 1H, B
%p= O p/ Oy u (1)
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Fig. 2 Schematic diagram of deep drawing tools
1 —Punch; 2 —Blank;
3 —Blank-holder; 4 —Die
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Table 2 Correlation coefficient of

material properties

Material parameter 7l Degree of correlation

g, 0. 844 -
0y, 0. 166 -

o,/ 0y 0. 967 +
n 0. 981 +
r 0. 871 -
Ar 0.713 =
1) 0.978 +
¢ 0.983 +
Xy 0. 995 + +

+ + —Most remarkable correlation;
+ —Remarkable correlation;

— —No correlation
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Fig. 3 Correlation between materials properties and limit punch stroke
(a) =05 (b) =0 () =0/ 0 (d) —n; (e) —r; (f) —Ar; (g) —8& (h) —4; (i) —xy,
( @ —6111-T4; M, A —X611-T4, in direction of 90° and (°, respectively; 4 —5754-0; ¥ —5052-0)
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