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Synopsis :

The shape deformation behavior during sintering was measured and correlated to
connection of particles in injection molded compacts. Stainless steel powder, which has
different particle sizes, was injection molded and sintered. Sintering shrinkage began
around 1000°C, and finer powder promoted sintering. Before sintering shrinkage
occurted, residual carbon from the binder was concentrated on the particle surface and
contributed to the connection of particles in compacts. This carbon decreased as a result
of the C-O reaction until 1000°C. Therefore, the connection of each particle loosened
transiently and the shape deformation of the compacts occurred during this stage. The
promotion of sintering shrinkage 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 gave good agreement with the experimental

results.
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Synopsis:

The shape deformation behavier during sintering was measured
and correlated to the connection of particles in injection molded com-
pacts. Stainless steel powder, which has different particle sizes, was
injection melded and sintered. Sintering shrinkage began around
1000°C, and finer powder promoted sintering. Before sintering
shrinkage occurted, residual carbon from the binder was concen-
trated on the particle surface and contributed to the connection of
particles in compacts. This carbon decreased as a result of the C.O
reaction uatil 1000°C. Therefore, the connection of each particle
loosened transiently and the shape deformation of the compacts
occurred during this stage. The promotion of sintering shrinkage
by means of fine powder suppressed this shape deformation, The
shape defarmation behavior during sintering was simulated by the
finite element method and the result gave good agreement with the

experimental results.
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Table 1 Chemical composition of water atomized powder used
for experiments

{(wt %)
c Si Mn Ni Cr Mo O

0.02 0.75 0.40 15.2 18.4 3.5 0.65

Table 2 Size distribution of powders used for experiment

(gm)

Powder Dy Dy D’ M.

A 2.56 6.28 19.41 8.86

B 3.72 8.90 19,04 10.51

C 4.42 10.26 23.67 12,31
2 Dyp: Diameter at 10% accumulative weight
23 Dy Diameter at 502 accumulative weight
e Dy Diameter at 909% accumulative weight

4 M,

Volume mean diameter
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Fig. 1 The change of sintered density as a function of sinter-
ing temperature

Photo 1 Microstructure of sintered compact made from pow.
der C
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Photo 2 Change in contact condition of compacts sintered at 800, 1000 and 1100°C
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Fig. 2 The shrinkage rates of compacis made from powders
A,B and C as a function of temperature
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Fig. 3 The contents of carbon and oxygen as a function of

temperature
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Fig. 4 The results of thermogravimetry of debinded compacts
during sintering in vacuum
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Fig. 5 Auger depth profiles of Fe, Cr and O for water atomi-
zed powders of SUS 3161
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Fig. 6 Auger depth profiles of Fe, Cr, O and C in a compact
sintered at 900°C
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Fig. 7 Auger depth profiles of Fe, Cr, O and C in a compact
sintered at 1 006°C
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Fig. 8 The deflection of compacts made from powders A, B
and C, comparing casting specimen during sintering

0.6 ——T———— —
6.5
04

0.3

(mm)

0.2

Difference of dimensional

changes

0.t

UVU i A S L | L 1 1 1 L L "
800 800 1000 1100 1200 1300 1400

Sintering temperature (°C)

Fig. 9 Inhomogeneous shrinkage of diameter and height dur-
ing sintering (Specimen: cup)
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Fig. 10 The side profile of sintered cup compacts
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