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Press Formabilities of Aluminum Sheets for Autobody Application
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ABSTRACT

Press formabilities of aluminum sheets for automobile body were investigated. Plane strain stretching

test (called RIST—PSST), cupping test and U bending test were performed to assess the press formability
“of aluminum sheets respectively. The results showed that aluminum sheets are generally inferior to cold-

rolled steel sheet of deep drawing quality (CSP3N) in press formability.

The limiting punch height (LPH) -and limiting plane strain (FLCo) of aluminum sheets are 50% —70%
level compared to that of CSP3N. Moreover, the limiting drawing ratios(LDR) of aluminum sheets are
ranged between 1.95 and 2.1. The poor press formability of aluminum sheets is responsible for low values
of total elongation and plastic anisotropy parameter in tensile characteristic. The shape fixability of aluminum
sheets evaluated in U bending test is very poor due to its low elastic modulus compared to CSP3N.
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Table 1 Mechanical properties of tested materials
t E YS TS El r n

Ay o | owp | e | (e | () | 5% | r0m—20 | M

Al | Al 106 68.0 140 258 258 062 023 6009—T4
Mg | A2 098 67.3 137 250 278 0.58 0.23 6383—T4
Si | A3 096 62.3 123 235 278 064 025 Acl20—T4
Ad 0.79 67.3 114 251 317 0.72 0.34 TG25—0

Al | A5 099 689 132 284 319 0.68 035 5032—0

A6 096 66.1 137 280 255 069 0.29 5182—0

Mg | A7 101 700 133 280 300 0.74 0.32 5030— T4
A8 099 66.9 134 247 299 0.65 0.30 GC45—0
CSP3N 082 205 164 292 473 1.88 0.22 Mild steel

% Tensile specimen : ASTM E—8 standard, t . Thickness,

E : Young's modulus, YS : Yield strength, TS . Tensile strength,

El : Total elongation, n : Work hardening exponent,

r - Plastic anisotropy parameter

CSP3N : Cold-rolled steel plate of non-aging deep drawing quality
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