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Table 1 Material parameters of DA6C and 921 steel

ME  Y/MPa E,/MPa g n m K,/GPa T,/C T,/C G/GPa p,/(t/m®) /s by
DA6C 966.0 512.0 0.024 0.298 0. 90 165. 8 25 1540 81.0 7.8 1 3.7
921 898. 6 356.0 0.022 0. 586 1.05 158.5 25 1490 81.0 7.8 1 3.7
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Table 2 Parameters of DA6C and 921 steel for damage revolution equations

B} « /s’ Nowy /s~ o/ MPa q D.
DA6C 1.4 7.8X10° 10 500 2.9 0.3
921 1.3 7.6X10° 20 450 2.7 0.3
700 (a) DAGC steel plate 600 (b) 921 steel plate
B .~ 500
s00F ' 400}
E 300} Arrival time of spallation E, oor
3 = 900 Arrival time of spallation
i —— Experiment
100f - - = Calculation 100 —— Experiment
- 0 - - - - Calculation
—-100 1 1 1 1 1 1 1 1 1 1 1 1 1 - I
-0.5 0 0.5 1.0 1.5 20 25 3.0 0 0.5 1.0 1.5 2.0 2.5 3.0
t/ms t/ms
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Fig. 2 Free-surface velocity curves of steel plates impacting target plates
(a) Damage of DA6C steel plate (b)Damage of 921 steel plate
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Fig. 3 Damage distribution of steel plates at spallation time
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Table 3 Results of experiments and simulations

Umax/ (M/'8) t,/ms
o — ‘ e/ % - ‘ &/ %
S 5 T S5y T
DA6C 686. 2 670. 6 2.3 1.525 1.545 1.3
921 524.9 523.1 0.3 1.634 1. 605 1.8
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A phenomenological damage model of microvoids and its application

DONG Jiel’ 2 . LI Yong-chi?, CHEN Xue-dong!
National Technology Research Center on Pressure Vessel and Pipe Line Safety Engineering ,
Hefei 230031, Anhui, China;
2. Department of Modern Mechanics , University of Science and Technology of China ,
Hefei 230027, Anhui, China)

Abstract: Based on the nucleation-and-growth model of microvoids and the phenomenological assump-

tion, a microvoid damage evolution equation was acquired. The material constitutive relation consid-

ering the effects of damage and temperature softening was developed. The damage evolution and ma-

terial constitutive equations were embedded into the fininte element software ABAQUS with its mate-

rial interface to simulate numerically the impact spallations of DA6C and 921 steel plates. The simula-

ted results are in good agreement with the experiments.

Key words: solid mechanics; damage evolution equation; finite element; steel plate; phenomenological

theory; constitutive equation
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