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Ni-Mo Pre-alloyed Powder "46F4H" Applicable to Carburized Sintered Gear

mE g
Satoshi NISHIDA

$aATER "2
Hironori SUZUKI

HHEEMRC
Masaki YOSHIDA

In order to increase the applicability of sintered parts in automobiles, sintered materials with high
fatigue strength must be developed. In this study, 46F4H (0.5Ni-1.0Mo) pre-alloyed steel powder was
sintered into gears, each having densities varying, by location, from 7.4 g/cm® to 7.5 g/cm® against the
true density of 7.8 g/cm®, Their surfaces were densified by rolling, which resulted in a tooth bending
fatigue strength and rolling contact fatigue strength equal to or higher than those of wrought steel
(SCM415) gears. Shot peening, as an alternative for rolling, also has achieved comparable tooth bending
fatigue strength for similar densities. This study has shown that the sintered gears, based on 46F4H,
with their teeth rolled for surface densification or shot-peened to increase their residual stress, can
provide fatigue strength comparable to that of wrought steel, even without powder forging.
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Table 2 Fatigue strength of Ni-Mo and Mo pre-alloyed sintered steel powders

Pre-alloyed steel powder 4600 46F2H 46F4H 44FH85 44FH
Chemical composition 2Ni-0.5Mo| 0.5Ni-0.5Mo| 0.5Ni-1.0Mo| 0.85Mo | 1.5Mo
Rotating bending fatigue limit,

(MPa). SD:7.0 400 411 425 400 368
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on rollers test (GPa), SD:7.3

- 1.55 1.50 1.42
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Fig. 1 Compression curve of 46F4H/300M
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Fig. 3 Two roller type rolling strength of sintered 46F4H-0.3C
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Table 3 Specifications of tested sintered gears

D 73C | 7.3RC | 74C | 74rRC | 75C | 75RC
. Chemical composition 0.26%C, 0.56%Ni,0.99%Mo
Material - - 3 p = =
Sintered density (g/cm”) 7.3 .4 1.5
Process Rolled Done - Done Done
Carburized Done Done Done Done Done Done
Gears for tooth Module ~ ‘3
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g fatig Face width (mm) 10
tests Number of teeth 21 20
Module 3
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Fig. 6 Results of tooth bending fatigue tests of 46F4H sintered gears
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Fig. 7 Results of surface durability tests for 46F4H sintered gears
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Fig. 8 Porosities in sintered gears (cross-sectional views)
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Fig. 9 Distributions of porosity near surface of sintered gears for
bending fatigue tests
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Table 4 Surface roughness of SP sintered gears

Process Surface roughness (1 m) D
Ra Rz
Carburized+SP (High) 1.47 7.42 -
Carburized+SP (High+Low) 1.03 5.18 -
Carburized+SP (High+Low) + Honing 0.78 3.93 7.5 28P-H
Carburized+SP (High+Low) + Grinding 0.05 0.40 7.5 28P-G
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Fig.15 Results of tooth bending fatigue tests for 46F4H SP gears
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Fig.16 Distributions of residual compresive stresses near surface of
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