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Fig. 1 Curves of true stress—strain for AI-Sr alloy under

different strain rates: (a) 0.01s 5 (b) 0.1 s ' (c) 15
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Table 1 Peak stress under different deformation conditions

o Peak stress/MPa
o 200 'C 300 'C 400 C 500 'C
0.01 78.21 57.00 36.44 24.64
0.1 88.82 68.40 46.11 29.99
1 93.31 77.19 54.51 37.39
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Fig. 2 Curves of true stress—strain for Al-Sr alloy at

deformation temperature of 400 C
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Fig.3 Microstructures of cast Al10Sr billet: (a) Back-scattered SEM image; (b) Partial enlarged detail in yellow frame
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Fig. 4 Metallographs of Al-Sr alloy under different deformation temperatures: (a) 200 C; (b) 300 C; (c) 400 C; (d) 500 ‘C
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Pyroplastic deformation behavior and
constitutive equation of Al-Sr alloy

WAN Fan, YUN Xin-bing, BI Sheng, PEI Jiu-yang

(Engineering Research Center of Continuous Extrusion, Dalian Jiaotong University, Dalian 116028, China)

Abstract: The pyroplastic deformation experiment of Al-Sr alloy was studied on the Gleeble-1500 thermal-mechanical
simulator, which was based on the continuous extrusion process. The pyroplastic deformation behavior of Al-Sr alloy was
systematically studied the effects of deformation temperature and strain rate on the flow stress and Al,Sr phase of Al-Sr
alloy during hot deformation were analyzed, and the constitutive equation of Al-Sr alloy by linear regression analysis was
established. The results show that the main softening mechanism of the Al-Sr alloy under the pyroplastic deformation is
dynamic recovery; and the rheological stress decreases with increasing the temperature, and increases with increasing the
strain rate. When the deformation temperature was 400 ‘C, the Al;Sr phase break seriously; once the deformation
temperature was 500 °C, the particles become ductile and flexible. The thermal deformation behavior can be described
by the Arrhenius hyperbolic sine equation with Zener-Hollomon parameters.

Key words: Al-Sr alloy; pyroplastic deformation; rheological stress; microstructure; constitutive equation
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