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Development of Gear Steel MSB20 for the Hybrid Process of Vacuum Carburizing

with Induction hardening
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Abstract

In recent years, to cope with the issue of global warming, improving fuel efficiency of automobiles
has become one of the most important tasks. To improve fuel efficiency of automobiles, it's necessary
to reduce the weight and size of parts for automobiles by achieving high strength of parts for
automobiles. And, development of steel for gears including ministry addition of alloy elements is
wished for hard, because of cost fluctuation of alloy element and the issue of drying up of resources
of alloy elements in future. Gears are used for power transmission and shifting of automobiles,
they are parts which high strength and alloy-saving are required highly. Therefore authors perform
the component design of steel which can show a good point to the maximum of new surface hardening
process “the hybrid process of vacuum carburizing with induction hardening”, which is substitution
for the conventional carburizing process, and authors developed MSB20 which can achieve both
of high strength of gears and ministry addition of alloy elements of steel.
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(b) Dedendum bending fatigue failure

(a) RERH TR, (b) BEICHA (TR F IR

Schematic illustrations of (a) Tooth surface fatigue failure and (b) Dedendum bending fatigue failure
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Representative chemical compositions of MSB20 and
SCM420

(mass%)
Steel grade C Si Mn Cr Mo B
MSB20 0.20 0.80 0.80 0.10 - 0.0020
SCM420 0.20 0.25 0.80 1.10 0.20
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(a) MSB20, (b) SCM420
Equilibrium phase diagrams of Fe-C system in (a) MSB20 and (b) SCM420
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(a) Roller pitting fatigue test specimen
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Chemical compositions of test samples
(mass%)
Steel grade C Si Mn Cr Mo B
MSB20 0.20 0.80 0.83 0.10 - 0.0015
SCM420 0.20 0.26 0.74 1.04 0.22
(unit: mm)
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(c) Drill test specimen
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(b) Rotating bending fatigue test specimen
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Dimensions of test specimens
(a) Roller-pitting fatigue test specimen, (b) Rotating bending fatigue test specimen, (c) Drill test specimen
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Rotational speed 2000 min™'
Lubricating oil ATF (80 °C)
Slip ratio —40%
Crowning . RI50
(opponent roller of the test roller specimen)
Material SCM420
(opponent roller of the test roller specimen) (gas carburizing)
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Drill test conditions

Coolant Water-soluble oil
Tool material High speed steel
Tip angle 118 °C
Feed 0.25 mm/rev.
Hole depth 9 mm
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Incomplete hardening layer

Hardness (HVO0.1)
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Sectional surface microstructure of (a) MSB20 and (b)
SCM420
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Comparison of surface hardness at (a) 20 um depth and (b) 50 um depth
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Comparison of surface characteristics

Maximum depth of Hardness . L. .
Steel grade . . Austenite grain size number Residual stress
incomplete hardening layer (20 pm depth)

MSB20 0 um HV722 #10 —600 MPa

SCM420 20 um HV631 #8 —300 MPa
. . Induction hardening Induction hardening

Cause Vacuum carburizing Incomplete hardening layer K i . .

(short time heating) (partial quenching)
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Comparison of surface hardness at (a) 20 um depth and (b) 50 um depth after tempering at 300°C
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