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Table 1 Chemical compositions of Al-Cu-Mg alloy

% Al Cu Mg Mn Si Fe
B /%  Bal. 410 160 042 <003 < 0.03

specified temperature
3 min

compression tests

10 C/s water

temperature/‘C

deformation temperature:
300 €, 350 C, 400 C, 450 C
Strain rate:

0.01s"', 0.10s", 1.00s", 10.00s"

time/s

E1 HREHFEE

Fig.1 Schematic diagram of the hot compression test
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Fig. 2 True stress-true strain curves of spray formed

Al-Cu-Mg alloy during hot compression
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Table 2 Peak stresses of the alloy at different
deformation temperatures and strain rates MPa

& = A[sinh(ao)]" exp(—gj . (3)

| I /°C
BT fs 300 350 400 450
0.01 85.000 58.225 45842 32172
0.10 112.161 78.877 60242 50.460
1.00 135890  100.113 79667 64701
10.00 169.980 124254  100.994  87.843
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Fig. 3 The relationship between strain rate and peak

stress of alloy under different strains
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Fig. 7 The relationship between peak stress and strain

rate of alloy under different strains
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alloy under different strains
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Abstract: Spray-forming Al-Cu-Mg alloy was compressed to 60% deformation at the temperature ranging from
300 °C to 450 °C and strain rates in the range of 0.01~10.00 s™' on a Gleeble-3180 thermal simulation machine. The
results showed that the flow stress decreased with increasing deformation temperature and increased with increasing
strain rate in the hot compression deformation of spray formed Al-Cu-Mg alloy. Constitutive equation and parameter
Z were established to describe the deformation behavior of the alloy at high temperature, and the O value was
158.52 kJ/mol. 3D power dissipation and processing maps were analyzed under strain values of 0.4 and 0.8. When the
strain was increased from 0.4 to 0.8, the processing performance changed remarkably. The region in 320~370 °C and
6.68~10.00 s~ exhibited an improved processing performance.

Keywords: spray forming; Al-Cu-Mg alloy; hot compressing deformation; constitutive equation; processing
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