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A Method to Evaluate the Material' Parameters
of Viscoplastic Damage Uniform Constitutive Equations
LI Hai-yan, NIE Jing-xu

(Beijing University of Aeronautics and Astronautics ) Beijing ~100083,China)

Abstract: The viscoplastic damage uniform constitutive model and the constant evaluation

method are reviewed,and a 'new simple method is presented to determine the material parameters

of viscoplastic damage uniform constitutive equations. Then the genetic algorithm is used to opti-

mize the parameters of the directionally solidified alloy DZ4. This method is proved to be reliable

by the calculated saturation loops and creep curves.
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Table 1 Optimizing results of Walker’s model

BET/(CCO n n,/Pa

n K,/Pa Q

760 14.7
850 12.3
980 9.0

1.63e10
1. 7910
2.89%10

140 1.99%9
300 1.52e9
580 9. 14e8
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Fig.1 Stress-Strain curves when T=760°C
(the strain rate of curve 1 to 3:5. 0e—4/s,

5.0e—5/s,5. 0e—7/s;curve 4 is the test result)
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Fig. 2 Stress— Strain curves when 7'=850'C
(the strain rate of curve 1 to 3:5. 0e—4/s,
5.0e—5/s,5.0e—7/s)
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Fig. 3 Stress-Strain curves when 77=980C
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Fig. 4 Creep curves when T=2850C
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Table 2 Optimizing results of creep damage equation (the unit of stress:MPa)
BET/(C) A=alXo*+a2Xo+a3 r k=b1Xo*+b2X0s+b3
al=0.0042461 bl1=0.0002487
760 aZ2=—2.886333 11.0 b2=—0.204639
a3=1560. 0032 b3=233. 78261
al=0.0004413 bl=—0. 000256
850 a2=1.9609737 8.9 b2=0. 2265468
a3=124.21710 b3=—44. 46573
980 740 5.35 9.9
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Fig. 6 Creep curves when T'=850°C (stress value:
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