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Molybdenum Hybrid-Alloyed Steel Powder
for High Fatigue Strength Sintered Parts Using Mesh-Belt Sintering Furnace

% % UNAMI Shigeru
iR HAC T OZAKI Yukiko

JFE 25— 2 F— VW0 B0 - WHAPRIDEZEE TEEAR GRE)
JFE 2 F—v 2 F— VI #k¥60 - WEMEATRIZE AR - BRI

E5

~OV MMABERE CEEH RE R R T 281 77U v B Mo RASHIR 2 BHFE L 72, 0.6mass% Mo 7L 7 v 1 i
2R, 0.2mass % & D Mo ZHEHEUTHE S A 7V v FBI Mo R &8 0 BERs « 1R BVLEIH 13,
0.6mass% Mo 7L 7 0 1 ¥ & D EWIEHBENF SN, N4 7Y v K Mo RN & H W 7 BEk AL,
FH D Mo HEEH DS aFe flIC 7 2 1o oS IEEL, L7 n A REESHN L VMM SILE2ET 2, N7
Yy KB Mo ZRE-aikn & L7 BERS - BVILEIM O @ F s, Ml 7z <FUBRRITnZ, SHELEFA~D Mo O
BIz & W BEsE v 2o5Rb SR Z e ICERT 2 b EZ b5,

Abstract:

The fatigue strength of the sintered and carburized compact made of the Mo hybrid-alloyed steel powder, which is
based on a 0.6 mass% Mo prealloyed steel powder to which 0.2 mass% Mo powder particles have been diffusion
bonded, is higher than that of the 0.6 mass% Mo prealloyed steel powder. The sintered compact made of the Mo
hybrid-alloyed steel powder has a finer pore structure than that of the Mo prealloyed steel powder, because the Mo-
rich region near the surface of the Mo hybrid-alloyed steel powder should exist as the a-iron phase with a high
diffusion coefficient at high temperature and result in enhanced sintering. Improvement in the fatigue strength of the
sintered and carburized compact made of the Mo hybrid-alloyed steel powder should result from not only the fine

pore structure but also the strengthening of the sintering neck by Mo concentration around pores.
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Fig.1 Schematic illustration of particle structure of the Mo hybrid-
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Table1l Chemical compositions of Mo hybrid-alloyed and the
prealloyed steel powders
Mo content(mass%)
Grade

Prealloy Diftusion alloy Total
Hybrid
(AH6020) 0.59 0.20 0.79
Hybrid
(AH4515) 0.45 0.15 0.60
Prealloy
(0.6 mass% Mo) 0.59 - o
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Table 2 Compositions and compacting conditions

Composition Compacting condition
Symbol Graphite content Lubricant Lubricant content Compacting temperature Compacting pressure
(mass%) (mass%) (MPa)
Powder Die
cC 0.3 JWAXB 0.8 R.T. R.T. 690
HD 0.3 HDX 0.5 R.T. 60°C 690
wcC 0.3 JW-WAX 0.6 130°C 130°C 690
CC: Cold compaction HD: Heated die compaction
WC: Warm compaction R.T.: Room temperature
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Fig.2 Relationship between sintered density and tensile strength
of the sintered and carburized compacts made of Mo hybrid-
alloyed and prealloyed steel powders
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Fig.3 Relationship between sintered density and rotating bending

fatigue strength of the sintered and carburized compacts
made of Mo hybrid-alloyed and prealloyed steel powders
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Photo1 Cross-sectional microstructure of the sintered and

carburized compacts made of Mo hybrid-alloyed and
prealloyed steel powders
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Fig.4 Results of high temperature X-ray diffraction of the green
compacts made of Mo hybrid-alloyed and prealloyed steel
powders
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Fig.5 Sintering behavior of Mo hybrid-alloyed and prealloyed steel
powders((a)Full range, (b)High temperature range)
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carburized compacts made of Mo hybrid-alloyed and
prealloyed steel powders
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Fig.6 Amount of total and coarse pores over 20 #m of the sintered
and carburized compacts made of Mo hybrid-alloyed and
prealloyed steel powders
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Fig.7 Relationship between rotating bending fatigue strength
and porosity of coarse pores over 20 #m of the sintered
and carburized compacts made of Mo hybrid-alloyed and
prealloyed steel powders
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Fig.8 Molybdenum content distribution in the sintered compact
made of the Mo hybrid-alloyed steel powder calculated by
electron probe micro analyzer (EPMA) area analysis
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