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Fig. 1 Surface cross-sectional microstructure
after gas nitriding treatment
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Fig. 2 Cost comparison
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Table 1 Main material composition (wt%)

C Si Mn Cr Mo Vv

Development steel | 0.34 | 0.05 | 0.34 1.12 | 095 | 0.25

JIS SCr420H 0.21 032 | 0.87 1.18 - -

Table 2 Manufacturing methods comparison

Method Manufacturing process

Seizing Develop Qllencl!mg and Quenching . Gas soft
countermeasure | ment tempering Forging | Machining | and Finish nitriding
specifications + Gas soft-nitriding sing s processing 8

treatment tempering treatment

Current | Carburizing, quenching Carburizing,

and tempering P p quenching P MoS,
+.MoS, treatment and treatment
tempering
General Carburizing, quenching 1 1 1 1 —

gear specifications and tempering

WEDERBMEES DA

4.1 REAE
AR, pEiE RO O p S YsEs & U 7z (Fig. 3).
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direction
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Fig. 3 Gear evaluation cross section
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Fig. 5 Cross-sectional hardness distribution
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Table 3 Low torque evaluation experimental conditions
(high speed driving simulation)

Number of rotations, rpm |4,000|5,000(---{10,000

Torgue, Nm 202 | 202 |---| 202

1t L 1t

Observation Observation Observation

Table 4 High torque evaluation experimental conditions
(simulating starting)

Number of rotations, rpm |1,000(2,000(---| 7,000

Torgue, Nm 625 | 625 |---| 625

1t Tt 1t

Observation Observation Observation
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SN, BB OBIR TR T RO A 17252 %
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[E iR EL (37 [E0R) AH DL Tl & EZ2FEHl L T %
(Fig. 6).
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Scope of  Equivalent to 30,000 rpm
evaluation for electric cars
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Low
lubrication

<::| Oil : ATF

Oil temperature : 110°C

Friction coefficient, -
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Sommerfeld, mm?s+ m/s /MPa

Fig. 6 Stribeck curve
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Fig. 7 Development specifications external view
(after low torque evaluation test)
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Seizure PV, GPa*m/s

Devel MoS, Carburizing
opme treatm
nt ent

Fig. 8 Endurance test results (low torque test)
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Fig. 9 Development specifications external view
(after high torque evaluation test)
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Fig. 10 Endurance test results (high torque test)
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Fig. 11 Film thickness before and after evaluation tests of
development specifications
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Fig. 12 Film thickness before and after evaluation tests
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