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Damage analysis of tensile specimens of
powder metallurgy material including voids
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Abstract: Based on Gursion model, the damage analysis was carried out on the tensile specimens of powder metallurgy materials
including isolated big void. Special attentions were put on the influence of the location and the shape of isolated big void. The void

mechanism was studied. The results shows that the isolated void has much influence on the damage and fracture of the powder met-

allurgy materials.
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Table 1 Material parameters

E/Pa v 0,/ Pa

1.92x 10" 0.3 1% 10°

K2 B RRRNMEER L

0/ MPa €
1 000 0
1 180 0.0125
2 800 0.1250
19 000 1.250 0
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Table 3 Inclusion s shape and location

K1 ARTHER
Fig. 1 Model of finite element

Model  Shape of , Parameter/
No. inclusion Distanee 1o cettes/ rom mmn
& Round 0( Location 1) R=0.05
o) Round 1. 66( Location 2) R=0.05
& Round 2. 44( Location 3) R=0.05
Cs Round 2. 5( Location 4) R=0.05
Gy Round 0(Location 1) R=0.025
Cs Round 2. 5( Location 4) R=0.71
E Oval shape 0( Location 1) b“: 09‘ 00255
E, Oval shape 2. 5( Location 2) b“: 0(?‘ 00255
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Fig. 4 Mises stress distribution of different shape inclusion in different location

(e) —Location 1( R= 0.025); (f) —Location 4( R= 0.071); (g) —Location 1; (h) —Location 4

(a) —Location 1( R= 0.05); (b) —Location 2( R= 0.05); (c¢) —Location 3( R= 0.05); (d) —Location 4( R= 0.05) ;
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different shape inclusion in different location

(a) —Location 1( R= 0.05); (b) —Location 2( R= 0.05); (c¢) —Location 3( R= 0.05); (d) —Location 4( R= 0.05) ;
(e) —Location 1( R= 0.025); (f) —Location 4 (R= 0.071); (g) —Location 1; (h) —Location 4
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Fig. 6 Voids nucleation distribution of different shape inclusion in different location

(a) —Location 1( R= 0.05); (b) —Location 2( R= 0.05); (c¢) —Location 3( R= 0.05); (d) —Location 4( R= 0.05) ;
(e) —Location 1( R= 0.025); (f) —Location 1( R= 0.071); (g) —Location 1; (h) —Location 4
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