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Development of Carburized High-strength Gear Steel with Less Rare Metals Added
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In conventional high-strength gear steel, the
addition of Ni and Mo reduces the non-martensitic
structure at the process of quenching the gear
surface after carburizing. This makes the gear surface
martensitic and thereby guarantees high fatigue
strength. However, Ni and Mo are rare metals, and
it has become impossible to ignore the increase
in material costs caused by the addition of large
quantities of these metals. Based on the mechanism by
which non-martensitic structures form the mechanism
by which non-martensitic structures form, we have
developed a method for producing carburized high-
strength steel in which the application of cold-oil to
the quenching process improves the cooling speed and
the chemical composition of the steel is optimized.
Using no Ni and reducing Mo to less than half, we
have developed a new gear steel with a greater level
of fatigue strength than conventional steel. In other
words, it was made possible to reduce the amount of
rare metals used while simultaneously achieving high
fatigue strength.
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Fig. 3 Relationship between depth of non-martensitic
structure layer and bending fatigue strength
(SCr420 gas-carburized = 1.0)
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Fig. 4 Schematic diagram of CCT curve
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Fig. 5 Cooling characteristics of quenching oil
(JIS-K-2242 method, silver probe test)
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Fig. 6 Barkhausen noise (BN) value of gear root
quenched by cold oil (A), (B), (C)
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Fig. 8 Relationship between Cr/Mn ratio and
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Table 1 Chemical composition
(mass%)
C Si Mn Ni Cr Mo
Developed
Steel 0.20 | 0.08 | 0.65 - 1.05 | 0.35
Conventional
high-strength steel | 0-20 | 0:05 | 040 | 050 | 060 | 080

D, ThEFFEEORRBIES 2ERT 5720, Si il
RACHIZIN A T Cr/Mn 21.3 i § 23R & L7z

INEDORAITNEEZ S L1, HEMORS R EPE L
7z, BFAM ORFEN 2R 5% % Table 1 127”39, Fig. 912 H
AIRHERNT T =)L Rl AN & h7z SCra20 Fo K OFH¥EH
OFEREWrE X 2 ol AR, SCrd20 TR RER LT
FEHASERBEA MM LD 5 h B8, R TIEZhy
MRl X5 Z &P HERT X 7.

(a) SCr420
(0% Ni, 0% Mo)

(b) Developed steel
(0% Ni, 0.3% Mo)

Fig. 9 Scanning electron micrograph of steel surface
that was gas-carburized and cold-oil quenched
(Arrow mark indicates non-martensitic structure)
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Fig. 10 Microstructure and hardness distribution of
gas-carburized developed steel
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Fig. 11 Gear bending and pitting fatigue strength
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