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Abstract: In aluminum sheet metal forming, the conventional forming methods of T4 or T6 heat-treated sheets result in
low formability and dimensional accuracy. This study suggests a new forming method for aluminum sheets called as
hot forming quenching (HFQ) that solves the problems faced in the conventional method. HFQ combines the heat
treatment and forming processes through the forming die during the quenching of a solid solution. To evaluate the
application of HFQ to the sheet forming of aluminum, an Erichsen and V-bending test are performed in this study to
measure the dimensional accuracy and formability, which are then compared with those of the conventional forming
method. Furthermore, the strength and hardness of the products formed by HFQ are measured to confirm the
degradation in mechanical properties compared with the conventional forming method, which shows the validity of the
application of HFQ to aluminum sheet metal forming.
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Table 1 Conditions of heat treatments for A16061 alloy

Heat Solid solution Ageing
treatfzent Temp. [Time | Quenching | Temp. |Time
(C) | (hr) | method (C) | (hr)
CO“V;TOMI 530 | 2 |Water20C) | RT | 72
COHV;I;“OH“‘I 530 | 2 |Water20C) | 175 | 9
HFQ(T4) | 530 | 2 Die RT | 72
HFQ(T6) | 530 | 2 Die 175 | 9
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Table 2 Comparison of conventional method and HFQ
for results of tensile test of A16061 sheet

. Ultimate
Yield . .
Heat tensile Elongation
strength
treatments (MPa) strength (%)
(MPa)

Conveﬁlonal 13954 | 312£12.1 | 264%05
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T6 312+8.2 379+12.6 14.2+1.1

HFQ T4 132+7.9 305+10.5 25.7+0.7

HFQ T6 308+9.4 3524+21.4 11.8£1.9
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