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Densification of Sintered Compacts Made from Alloyed
Steel Powder by Repressing and Their Properties
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Synopsis:

The densification of sintered compacts by repressing and their
properties after heat treatment have been investigated for the com-
pacts made from a new grade prealloyed steel powder KIP 4600ES
and other powders.

The powder 4600ES contains 1%Ni, 0.3%Cu and 0.29%Mo and is
more compressible than conventional prealloyed steel powders. The
sintered compacts made from 4600ES remain soft even with graphite
addition because of having the ferritic microstructure. Therefore,
the density increases sufficiently by repressing to 7.46 Mg/m?, when
the powder iz mixed with 0.39 of graphite, compacted at 690 MPa,
sintered at 1 250°C and repressed at 690 MPa.

The contact fatigue strength as well as the Young’s modulus of
case-hardened compacts depends mainly on the density, A contact
fatigue strength of the repressed compacts of 4600ES attains 3,14
GPa after carburization (360 min), quenching, and tempering.

The recent demand for sintered structural components with high
density and high contact fafigue strength will be adequately met by
the new prealloyed steel powder 4600ES in combination with re-

pressing and heat treatment processes.
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Fig. 1 Powder metallurgical processes including repressing and
heat-treatment
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Table 1 Chemical compositions of alloyed steel powders

(%)
Powder Ni Cu Mo Mn Cr Sum
KIP 4600ES 1.05 0.31 0.21 0.08 — 1.65
KIP 4600AS 1.45 0.53 0.47 0.09 — 2.54
KIP 4100VS _ — 0.26 0.78 1.051]2.09
0.54 0.06 — 6.38

KIP SIGMALOY 415 | 4.24 1.55
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Fig. 2 Compressibility of various alloyed steel powders with
195 zinc stearate
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Fig. 3 Apparent hardness after sintering of various alloyed
steel powders compacted at 540 MPa and sintered in
759%H,-25% N3 at 1 250°C for 15 min
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compacted at 540 MPa, sintered in 75%Hz-259%N; at
1 250°C for 15 min, and repressed at 690 MPa
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1 Microstructures of various alloyed steel powders com-
pacts before repressing (admixed graphite 0.6%, sin-
tered in 75%Hz-25% N2 at 1 250°C for 15 min)
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Fig. 6 Yourg’s modulus of repressed and carburized sintered
compacts of various density {admixed graphite, 0.3%;
compacting, 470~790MPa; sintering, 75%H:-25% N3 at
1250°C for 60 min; repressing, 470~790 MPa; carbu-
rizing, 900°C at C potential 0.85% for 180 min; tem-
pering, 180°C for 60 min)
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Fig. 7 Rolling contact fatigue strength of repressed and car-
burized sintered compacts {admixed graphite 0.3%, sin-
tered in 759%H:-259% N, at 1250°C for 60 min, car-
burized at 900°C, C potential 0.85% for 180 min, and
tempered at 180°C for 60 min)
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Fig. 8 Influence of sintered density on hardness distribution in
carburized compacts of KIP 4 600ES (admixed graphite,
.39 ; compacting, 470~790 MPa, sintering, 75%H:-
25%N, at 1250°C for 60 min; repressing, 470~790
MPa, carburizing, 900°C at C potential 0.85% for 180
min; tempering, 180°C for 60 min)
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Fig. 9 Influence of density and carburizing time on residual
stress in carburized compacts of KIP 4600ES (admixed
graphite, 0.3%; compacting, 470~790 MPa; sintering,
75%H:-25%N, at 1250°C for 60 min; repressing, 470~
490 MPa; carburizing, 900°C; tempering, 180°C for 60
min
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Fig. 10 Influence of carburizing time on rolling contact fa-
tigue strength of repressed and carburized sintered
compacts of KIP 4600ES (admixed graphite, 0.3%;
compacting, 630 & 690 MPa; sintering, 75% H:-2509%
N; at 1250°C for 60 min, repressing, 630 & 690 MPa;
- carburizing, 900°C at C potential 0.859% for 180 &
360 min; tempering, 180°C for 60 min)
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Table 2 Properties of case-hardened compacts made from KIP

4600ES
Conditions® |  Properties
Admixed Final Carbu- Tensile Absorhed Hardness

graphite  density | rizing time strength energy*
(%) (Mg/m®) | (min) {MPa) )] (HRC)
0 7 50 180 0.86 12 46
360 1.04 10 52
0.4 7,36 180 1.28 13 47
360 1.32 — —

*! Compacting: 690 MPa
Sintering: 75%H:-259%N; at 1 250°C for 60 min
Repressing: 690 MPa
Carburizing: 900°C, C potential 0.85%
Tempering: 180°C for 120 min

*2 Unnotched Charpy impact value
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