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Relationship between Hardness and Relative Density

in Sintered Metal Powder Compacts
Jong-Jin Park
Department of Mechanical Engineering, Hong-lk University

Abstract
In the present study, a method for measuring the relative density by the hardness
measurement was proposed for sintered metal powder compacts. It is based on the
indentation force equation, by which the relative density is related with the hardness,
that was obtained by the finite element analysis of rigid-ball indentation on sintered
metal powder compacts. For verifying the method, it was applied to prediction of density

distributions in sintered and sintered-and-forged Fe-0.52C-2%Cu powder compacts.
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Fig.l Measured relative density distributions by machining: (a) 6.2g/cm’, (b) 6. 5g/cm’
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Fig.4 Predicted relative density distributions by FEM at 50%
(b) 65g/cm’

forged): (a) 6.2g/cm’,
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Fig.5 Predicted effective strain distributions by FEM at 50% reduction in height(cold
forged): (a) 6.2g/cm’, (b) 65g/cm’

(b)
(a)

1.00
100 - Theory : no strain : 1
Theory : no strain : o strain @ X
strain . X Experiment: O
l :
Experiment: O 6.95
0.954
- =
P
= c
€ 3
® 4
3 004 P 090
2 2
2 5
K ©
& o
0.85 4 0854
0.80 T T v J T T 0.80 T T T T T Y
0 20 40 60 80 100 120 o 20 40 60 LY 100 120
R Re

31%

31%
: et
z 1.000 b o] A emm
e 0 stams T ¢ aams?
< p € esaxs -} o easear
- b F=asss " € =oas
= 1 Q et0e = F eas0m
5 N eomse § LI
] 1 mesess o H comy
x 4 wasess k] [y
2.600 1 3 s
4.600—
0200 a200-]
3
= 140 = 100
g g
= ] X 7
z 1 56% g 56%
s ] 2 ]
2 ] . S h h
0400 A a.580 ]
p H ] € aasm2
q H b acse
2] G H i =St
¥ oLEMS
4 o etsa7
. N etseie
i ¥  easem
200 : m—/—\/‘\ 4 =esemt
(\ ] " w0

(a) (b}
Fig.7 Predicted relative density distributions by FEM at 31% and 56% reductions in

height(hot forged): (a) 6.2g/cm’, (b) 6.5g/cm’
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Fig.8 Predicted effective strain distributions by FEM at 31% and 56% reductions i
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Fig.9 Relative density vs Ry hardness(cold forged): (a) 6.2g/cm:;, (b) 6.5g/cm’
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