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Hot deformation and mechanical properties of
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Abstract: The hot deformation of a novel Al-Mg-Si-Cu alloy was studied by thermal simulation. High-speed extrusion
process at low temperature and on-line heat treatment were developed. Mechanical properties and microstructures were
analyzed by universal testing machine, optical microscopy and scanning electron microscopy. The results show that the
novel Al-Mg-Si-Cu alloy is sensitive to strain rate. The hot deformation behavior of this alloy can be described by a
constitutive equation in hyperbolic sine function, and can also be described by a Zener-Hollomon parameter with a hot
deformation activation energy of 189.82 kJ/mol. The softening mechanism transforms from dynamic recovery to dynamic
recrystallization with increasing temperature and decreasing strain rate. After high-speed extrusion at low temperatures,
on-line air quenching for 3 h, and artificial aging at 200 for 3 h, the tensile strength of the alloy reaches 305 MPa,
with the yield strength of 265 MPa.
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Al-Mg-Si-Cu
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( + Table 2 Peak flow stress under different deformation
) 310 conditions
360 410 460 510 0.001 0.01 o Peak flow stress/MPa
0.1 1.0s' 3 min 5 T e a0 40 510
50% 0.002 5738 3701  30.06 2226  16.82
0.010  61.17 4820  34.83 2556  20.80
0.100 8451 6252 4525 3580  28.49
1 Al-Mg-Si-Cu 1.000 9430 7325 5936 4629  37.13
Table 1 Chemical composition of Al-Mg-Si-Cu alloy
Si Mg Cu Cr Zn Mn Fe Ti Al 1 310~510 0.001~1.0s™'

041 036 10 01 03 01 015 0.1 Bal
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Fig.2 Microstructures of alloys along compressed direction under different conditions: (a) 440 , 0.5 s '; (b) 490 , 0.5 s
(c)0.01s7',460 ;(d)0.0025s", 460

3

Fig.3 Metallographs of alloys perpendicular to compressed direction under different conditions: (a) 440 , without contrast; (b)
440 , with contrast; (c) 490 , without contrast; (d) 490 , with contrast
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