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Modification of 7Z- A model and the prediction of the constitutive model
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Abstract: Zerillr Armstrong-(Z£ A) model was-developed based on theconstitutive model
of thermally activateddislo cation-kinetics:~But, somre-simplifying“assumptions in ZA model
decreased its predicted accuracy-In order to-improve-thepredicted accuracy, the strain hard-
ening exponent function that considers the coupled-effect of the strain rate and the tempera-
ture was introduced into Z~A model:” And.the modified Z A model was used to describe flow
behaviors of alloy,IC10 under different experiment conditions. As compared with the predic-
ted data of classical Z A /model and the experimental data, it was found that the predicted ac-

curacy of themodified Z- A model was improved obviously. The max average relative error

decreased from6.41% to 3 65%.
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Table 1 Values of 0y,K and n for IC10 at different
temperatures and strain rates ( Modified Z A model)

g ! T/IK o/MPa K /MPa n
102 293 838 30.43 120
10-3 293 831 25072 1.22
10-4 293 829 31076 117
105 293 816 314 117
107 873 804 56.49 0. 86
10-4 973 799\7 4651  0.90
107 1073 819 7256 0. 84
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Table 2 Values of 0y, K for IC10 at different
temperatures and strain rates (Unified Z A model)

&l ! T/K  0y/MPa K/MPa
10-2 293 838 125. 59
10°° 293 831 104 12
1074 293 829 117. 42
10°° 293 816 133. 95
10-4 873 824 116. 36
104 973 799 7 104 91
1074 1073 819 133. 37
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Table 3 Average relative errors between the predicted ) 7 A
data and the experimental data )
T/K 293 293 873 1073 ’
A 7-A
€5 107 1077 107 10° - za-FCC ZA-BCC
ZA /% 641 602 321 427 3) 7- A IC10
£ A /% 3.65 191 18 2 33 D
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