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Constitutive model for hot deformation of 6082 aluminum alloy

LI Xue-song, CHEN Jun, ZHANG Hong-bing

(National Die & Mold CAD Engineering Research Center, Shanghai Jiao Tong University, Shanghai 200030, China)

Abstract: The flow stress behavior of 6082 aluminum alloy was studied by single-pass high temperature compression
experiment on Gleeble—1500 thermal-mechanical simulator, over a range of temperature of 300—500 ‘C and a range of
strain rate of 0.01—10 /s. The results demonstrate that the hot deformation behavior of 6082 aluminum alloy exhibits
strain-hardening to a steady-state, and the softening mechanism was mainly controlled by dynamic recovery (DRV). The
value of flow stress is significantly affected by deformation temperature and strain rate, which decreases as temperature
becomes higher and as strain rate becomes lower, indicating that 6082 aluminum alloy is a positive strain rate sensitive
material. The flow stress of this alloy can be represented by Zener-Hollomon parameter function , and values of related
parameters A, o and n, are 3.97X 10" s™', 0.01 MPa ' and 9.16, respectively. Its activation energy for hot deformation O
is 143.89 kJ/mol.
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Table 1 Chemical compositions of 6082 aluminum alloy

(mass fraction, %)

Si Fe Cu Mn Mg
0.7-1.3 <0.5 <0.1 0.4-1.0 0.6-1.2
Cr Zn Ti Al
<0.25 <0.20 <0.10 Bal.

(a)

(b) d(10+0.01) mm

15mm

B 1 BUFER s

Fig.1 Preparation of specimen: (a) Cutting specimen from

cylindrical billet; (b) Dimension of specimen
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Table 2 Experimental parameters of 6082 aluminum alloy

Temperatures/C Strain rate/s
300 0.01
350 0.1
400 1
450 5
500 10
g
g 550 °C, 5min
g T é
E 5C/s
= 30s
Water
quenching
10°C/s
Time

B2 el gL &

Fig.2 Scheme of high temperature compression experiment
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Fig.3 Vertical section of specimen after hot compression
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Fig.4 True stress—true strain curves of 6082
aluminum alloy by high temperature single-pass
compression experiment at different strain rates: (a)

0.01/s; (b) 0.1/s; (c) 1/s; (d) 5/s; (e) 10/s
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Fig.6 Relationships between In & and ¢ at different temperatures
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