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Synopsis :

The shape deformation behavior during sintering was measured and correlated to the
bonding between particles in injection-molded compacts. Stainless steel powders of
different particle size were injection melded and sintered. Sintering shrinkage began at
around 1000 , and a finer powder promoted sintering. Before sintering shrinkage
occurred, residual carbon from the binder was concentrated on the particle surface and
contributed to the adherence between particles in a compact. This carbon decreased as a
result of the C-O reaction up to 1000 . Therefore, the bonding between particles
loosened transiently, and shape deformation of the compact occurred during this stage.
The promotion of sintering by means of fine powder suppressed this shape deformation.
The shape deformation behavior during sintering was simulated by the finite element

method, and the result is in good agreement with the experimental results.

(c)JFE Steel Corporation, 2003
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) L specimens with an external diameter of 30 mm, internal
2 Shrinkage of Metal Injection Molded Compacts  diameter of 26 mm, and height of 20 mm werc injection
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316L stainless steel powders produced by water atom-
ization were used, Table 1 showing the composition of 2.2 Results and Discussion
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Fig. 5 Auger depth profiles of Fe, Cr and O for water Fig. 7 Auger depth profiles of Fe, Cr, O and C in a
atormmized powders of SUS316L compact sintered at 1 000°C
5 rapidly between 1 000°C and | 100°C, the particle size
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having an effect on sintering during this stage, sintering

Wirw-mz—rﬂ [, w

it)

!







0.8 T ! T T T
' e 15 i (mm)
: : e
v H %
TR 3 06 f .
g 1~
! S -
3 E 0.4 e
- §: r O A Experimented
, = g . - ]
' 5202 e 4 Simulated :
=2 | DyvIn
2
,

Fig. 11 The cup model used for simulation

to 1000°C.
(4) Fine powder promoted sintering and suppressed this
for Young’s modulus is that for austenitic stainless steel shape deformation.
at 950°C, which is constant regardless of the density and (5) Ft was possible to simulate the deformation behavior
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