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Synopsis

Gas carburizing is widely used for strengthening automotive transmission parts such as gears and CVT pulleys. Homogeneous
carburized layer, which forms martensite after quenching, could ensure high fatigue strength and wear resistance of the parts.
Though carbon can be introduced into austenite phase at carburizing temperature, retardation of carburizing is reported in Nb
bearing steel and high temperature resistant steel. In this study, typical case hardening steel JIS-SCr420 was gas carburized and
the influence of oxidation layers, which were formed during heating before carburizing, was investigated on the introduction of
carbon. For comparison, steel grades with change in the amount of chromium, silicon, and manganese were prepared.

1t was found that the carburizing is inhibited due to the oxidation layer and the degree of retardation increses with thickness
of the layer. Especially, the thickness of Cr-rich oxidation layer formed at the boundary between parent phase and Fe oxidation

layer significantly inhibits the carburizing.
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Table 1. Chemical composition of test steels (mass%).
Steel C Si Mn Ni Cr

A 0.20 0.21 0.85 0.01 1.00
0.20 0.21 0.86 0.01 0.50
0.20 0.20 0.85 0.01 1.52
0.20 0.20 0.85 0.01 2.03
0.20 0.50 0.85 0.01 1.00
0.20 1.01 0.85 0.01 1.01
0.20 0.21 1.50 0.01 1.00
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Fig. 1. Schematic illustration of specimens for

measurement of oxidation mass gain.
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Fig. 2. Schematic illustration of specimens for

examination of carburizing performance.
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Fig. 3. Conditions of oxidation treatment for

measurement of oxidation mass gain.
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Fig. 4. Conditions of oxidation treatment and carburizing.
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Fig. 5. Dependence of oxidation mass gain on conditions of oxidation treatment.
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Fig. 7. Carbon concentration profiles for carburized specimens oxidatively-treated at 1123 K~1223 K.



— — — Steel A (1.00%Cr)

Feftran 30> WUSEM D 77 2 BRI AT ALK DR 25

— — — Steel A (0.21%Si)

Steel B (0.50%Cr)
Steel C (1.52%Cr)

— — — Steel A (0.85%Mn)
Steel G (1.50%Mn)

Steel E (0.50%S1)

——— Steel F (1.01%S1)

—— Steel D (2.03%Cr)

1.0 1.0 1.0
(a) (b) (c)

<08 2038 2038
(o} V] [av]
506\ éaax\\ EQGu
e} o ! o
£0.4 §041 % g 0.4
+~ +~ +~
=} =] \\ =]
80.2 A 80.2 , e 80.2
] ] @]

0.0 0.0 0.0

00 05 1.0 15 20 0.0 05 1.0 1.5 20 00 05 1.0 15 20

Distance from surface(mm)

Distance from surface(mm)

Distance from surface(mm)

Fig. 8. Effects of alloying elements on carburizing performance in specimens oxidatively-treated at 1223 K.
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Fig. 9. Relationship between Cr content and carburizing
depth.
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Fig. 10. SEM images of cross section and there EPMA mappings after oxidation treatment.
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Fig. 11. SEM images of cross section and there EPMA mappings after carburizing.
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Fig. 12. Calculation results of carbon concentration profiles.
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surface.
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