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Abstract  Appropriate yield criteria are necessary to perform
computer simulation for densification processes of powder compacts and sintered
metals. Various yield functions have been reviewed and a new form for yield
criterion has been advanced. The yield criterion satisfies experimental results from
combined tension and torsion tests of sintered porous iron specimens.
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Table 1. Expressions m and A in different yield functions.
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Fig.1. Variation of n with relative density

for R, = 0.707. Symbols (*) and lines arc
respectively calculated using Doraivelu’s eq.

(12) and eq.(13).
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Fig.3. Biner’s cxperimental data ([])9)
compared with values calculated using
eq.(13) with a=1.2739 and R.=0.6517.
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Fig.2. Yield surfaces for compressible (R = 0.7, 0.8, 0.9) and non-compressible Fe
(R=1) specimens calculated by setting a=1.2739 R.=0.6517 in eq.(16).

2;
] , p Fig.4. Variation of initial yield stress with
] Doraivelu 4 Lo . . ]
e im mitial relative density under tension and
2833 torsion.  Symbols indicate experimental
7] . . 7 g
g ] data from Kim eral”. Curves "Kim".
i "Doraivelu” and "Kim-Lee" indicate values
s calculated based on egs.(9), (12) and
2 (13). respectively.
> 1 ’ d
c- Ty T T
0.7 8 0.9 1.0

0. .
Initial Relative Density



w0 (7]
no neo
s Gurson o _
& & Shima
- ]
3 35
£ £
n 7
3 3
o~ ™~
Ny % 2o NG
(2} (o
Zo Zo o i
.0 0.2 0.4 0.6 .0 0.2 0.4 0.6
Normalized Tensile Siress Normalized Tenslle Stress
”"! ©
-3 wo
no
o . S .
B 3 Kim & 1 Doraivelu
e ‘-QE
2 25}
» o
B o
53 g
= o
: E
(=] O
Z L) B 2 B

trvrrrrrr vy

.0

#.0
o
6.0

70,2 04 06 0.2 0.4 0.6
Normalized Tensile Stress Normalized Tensile Stress

®
2]
- : ¢ R=0.85
B ] Kim-Lee s R=0.825
L] o R=0.8
953
L
[72]
.
~N
e
0
£
o
z e R

0

$.0

02 04 0.6
Normalized Tensile Stress

Fig.5. Yield curves in o/Y, and /Y, space. Curves "Gurson", "Shima”, "Kim",
"Doraivelu” and "Kim-Lee" indicate values calculated using eqgs.(21), (22), (23), (24)
and (25), respectively.
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Fig.6. Initial mesh and predicted relative density distributions of Fe powder compacts

during single action compaction. ; initial relative density = 0.8, friction coefficient =
0.2.
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Fig.7. Relative density distributions in

specimens in upsetting at various

798 reductions in height for initial height
§ 093 v.ps -to-diameter ratio of 1.0. Initial relative
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Fig.8. Deformed mesh, hydrostatic pressure (MPa) distribution and relative density

distribution in indenting at 509% reduction in height. Initial relative density is 0.8.
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