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Strengthening Mechanism of Sintered and Heat-treated
Compacts Made from Partially Prealloyed Steel Powders
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Synopsis

Key words :

: Extensive study has been executed for an optimization of chemistry of partially prealloyed steel powders with Ni and

Mo for the production of high strength and high toughness sintered components via double-pressing, double-sintering
and heat treatment.

The austenite precipitates at Ni-rich phases in the sintered and heat-treated compacts made from partially prealloyed
steel powders with 0.6% graphite. The detailed analysis of stress-strain curve of sintered and heat-treated compact
indicates that deformation is localized at untransformed austenite and strain induced martensite with very high strength
is formed at the initial stage. The tensile strength increases with the amount of strain induced martensite.
sed carbon areas are observed in the specimen with higher amount of austenite.
the carbon concentration in martensite.

The maximum tensile strength increases with the decrease of Ni content.

Conden-
The tensile strength depends also on

This is attributed to the decrease of
sintered density and the increase of untransformed austenite for plastic deformation. The sintered and heat-treated
compacts made from the 29%Ni-1%Mo steel powder contain a sufficient amount of austenite which transform almost
completely to martensite during loading. Therefore, this compact shows an ultra high strength of 1920MPa and a high
unnotched Charpy absorbed energy of 53].

powder ‘metallurgy ; alloyed steel powder ; sintered material ; strain-induced martensitic deformation ; tensile strength ;

toughness.
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Table 1. Chemical compositions of partially pre-

alloyed steel powders studied. (Wt%)
Powder Ni Mo
A 1.56 0.99
B 2.09 1.02
C 2.99 0.99
D 3.92 1.02
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Fig. 1. Definition of irregularity value (R) of
fractured surface measured by three-dimen-
sional image analysis.
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Fig. 2. Effect of amount of austenite on tensile

strength of double-pressed, double-sintered
and heat-treated compacts made from
1.5%, 2%, 3% and 49 Ni containing par-
tially prealloyed steel powders.
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Fig. 3. Change of amount of austenite by reduction
for double-pressed, double-sintered and
heat-treated 29% Ni-1%Mo (a) and 3%Ni-
1% Mo (b) compacts with 0.6% graphite.
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Fig. 5. Effect of Ni content on unnotched Charpy
absorbed energy for double-pressed, double-
sintered and heat-treated compacts with
0.6% graphite.
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Fig. 6. Relative intensity of austenite for near
fractured surface of double-pressed, double-
sintered and heat-treated 2% Ni-1% Mo com-
pact with 0.69 graphite determined by
micro beam X-ray diffraction method.
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Fig. 7. Relationship between irregularity value, R of
fractured surface and tensile strength for
double-pressed, double-sintered and heat-
treated 29%Ni-19% Mo compacts with 0.6%
graphite.

Fig. 8. Scanning electron micrograph of fractured
surface for double-pressed, double-sintered
and heat-treated 2%Ni-1%Mo compact
with 0.69 graphite.
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Fig. 9. Ni content on fractured surface for double-
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2%Ni-1%Mo compact with 0.6% graphite
observed by scanning Auger microscopy.
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