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 pow-
der to which 0.2 mass% Mo powder particles have been
diffusion bonded, is higher than that of the 0.6 mass% Mo
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prealloyed powder'®. It has also been reported that sin-
tering proceeds more rapidly with Mo contents of more
than 4% in a system consisting of pure iron powder with
added Fe-60%Mo fne powder™. However, with preal-
loyed steel powder containing 4% Mo, the green density
of the powder compact decreases and it is diffcult to
reduce the amount of pores due to reduction of plastic
deformability by solid solution hardening of the powder
particles. On the other hand, with mixed powders of
pure iron powder and Mo-containing powder, regions of
high Mo concentration remain in the sintered compacts,
and the microstructure is remarkably inhomogeneous.
The fatigue strength of these sintered compacts also
decreases.

Therefore, JFE Steel developed an Mo hybrid-
alloyed steel powder'? for attaining a good compress-
ibility with a low Mo content in a prealloyed powder
and good sinterability with an Mo-rich region on the
surface of the prealloyed powder. The developed powder
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Fig.6 Amount of total and coarse pores over 20 pm of the

compact at the same amount of coarse pores. This means
the increase in fatigue strength with the hybrid material
cannot be explained only by the decrease in the amount
of coarse pores.

The Mo content distribution of a sintered compact of
AHG6020, as calculated by EPMA area analysis, is shown
in Fig. 8. The area fraction of Mo content has the maxi-
mum point at 0.8%, which is the average Mo content
in AH6020. The Mo-rich area contains a maximum of
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2% Mo. The area fraction of the Mo-rich area contain-
ing more than 0.8% Mo exceeds 40%. The Mo-rich area
around the sintering neck should be strengthened in
comparison with the matrix, which has a relatively low
Mo content. Therefore, the improvement in the fatigue
strength of the AH6020 compact is considered to result
from suppression of fatigue crack initiation and propa-
gation due to strengthening of the sintering neck.

5. Conclusions

An Mo hybrid-alloyed steel powder with an Mo-
rich region on the surface of the prealloyed powder for
attaining high fatigue strength in sintered parts was
developed. The fatigue strength of sintered and carbu-

69



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

70

References

1) Annual Report 2009 of Japan Powder Metallurgy Association.
2009, p. 8.

2) Lindqvist, Bjorn. Metal Powder Report. 1989-06, p. 443.

3) Ogura, Kuniaki; Takajo, Shigeaki; Maeda, Yoshiaki; Kat-
suki, Junichi; Sakurada, Kazuo. Kawasaki Steel Giho. 1989,
vol. 21, no. 3, p. 250. (Japanese)

4) Unami, Shigeru; Ozaki, Yukiko; Uenosono, Satoshi. JFE
Giho. 2005, no. 7, p. 6. (Japanese)

5) Unami, Shigeru; Uenosono, Satoshi. Advances in Powder
Metallurgy & Particulate Materials. MPIF, part 10, 2004,
p. 10. 254.

6) Lindqvist, Bjorn. Proceedings of World Congress on Powder
Metallurgy. 1990, no. 2, p. 170.

7) Milligan, Dave; Engstrom, UIf; Lingenfelter, Jim; Dizdar,
Senad; Nyberg, Ingalill. SAE Paper. 2003-01-0338, p. 1.

8) Kubaschewski, Ortrud. lIron-Binary Phase Diagrams.
Springer-Verlag, 1982, p. 66.

9) Buffngton, F. S.; Hirano, K.; Cohen, M. Acta Metallurgica.
1961, vol. 9, p. 434.

10) Schoeler, Annett; Bleck, Wolfgang; Link, Rainer. Steel
Research. 2000, vol. 71, no. 1+2, p. 44.

11) Unami, Shigeru; Hayashi, Koji. Journal of the Japan Society
of Powder and Powder Metallurgy. 1997, vol. 44, p. 765.
(Japanese)

12) Unami, Shigeru; Ozaki, Yukiko. Materia. 2007, vol.

JFE TECHNICAL REPORT No. 16 (Mar. 2011)



