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Fig. 1 Differential thermal analysis (DTA)

curve of an as prepared experimental material
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Fig. 2 Tensile true stresstrue strain curves at

various deformation temperatures and strain rates
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Fig. 3 Plot of log-scaled tensile true stress

true strain rate relationship
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Table 1 % and m values at

various tensile deformation temperatures

t/ C m k

530 0.49 17. 30
545 0.38 9.03
560 0.27 3.78
575 0.29 3.00
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Table 2 Activation energy of

tensile deformation at various strain rates

€s ! Q/(kJ*mol™ ')
0.012 161. 10
0. 024 196. 06
0. 036 196. 01
0. 060 217. 55
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Fig. 4 Temperature dependence of
maximum flow stress in tensile experiment

at various strain rates
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Fig. 5 Compressive true stress true strain curves at various deformation temperatures and strain rates
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Table 3 % and m values at

various compression deformation temperatures

i/ C m k
530 0.44 14. 88
545 0.39 9.58
560 0.23 3.71
575 0.23 2.70
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Fig. 6 Plot of log-scaled compressive true
stress-true stain rate relationship
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Table 4 Activation energy of compressive

deformation at various strain rates

gs ! Q/kJemol™ !
0.012 175. 50
0.024 215. 80
0.036 217.87
0. 060 217. 80
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Fig. 7 Temperature dependence of

steady flow stress in compressive experiment

at various strain rates
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Mechanical behaviors of tension and compression
deformation of 2024Al alloy

at semi-solid state

Sun Jiakuan, Luo Shoujing
School of Materials Science and Engineering,
Harbin Institute of Technology, Harbin 150001, P. R. China

Abstract: In order to investigate the mechanical behavior of 2024A1 alloy deformation at the semrsolid state, the tensile
and compressive experiments were employed to measure its curve of true stress vs ture strain at various deformation tem-
peratures and strain rates. Based on the experimental results, the relation of true stress O and true strain rate € and the re-
lation of deformation temperature and true stress were determined using the method of simple linear regression. The re-
sults showed that the tensile and compressive deformation behaviors of 2024A1 alloy in semrsolid state temperature regions
display the sensitivity of strain rate and they could be expressed by a simple power law 0= £€". In addition, the coeffi-
cient k£ of power law, the exponent m of sensitivity of strain rate and the energy (Q of plastic deformation were derived
based on the experimental results and theoretical analyses. Consequently, the quantitative description of 2024A1 alloy de-
formation in the semrsolid temperature region was obtained.

Key words: 2024 alloy; mechanical behavior; semrsolid state; tension and compression deformation
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