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Recent Development Trends of Carburizing Steels

Keisuke INOUE

Synopsis

Carburizing is one of the most popular treatments for increasing strength of automotive parts. The properties of parts can

be further improved by combining with steels suitable for processing, and many steels have been developed for atmosphere
carburizing. In the future, downsizing and weight reduction of drive parts will be major issues, and the development of steel
materials is indispensable together with heat treatment technology. In recent years, vacuum carburizing has become widespread.
Vacuum carburizing is considered to have many advantages in environmental impact, cost and strength, and it is possible to

achieve higher component characteristics by developing steel materials that draw on the potential of vacuum carburizing. In this
review, as an example of recent development of carburizing, we introduce technical development examples that take advantage of

the characteristics of vacuum carburizing.
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Table 1. Comparison of atomosphere-carburizing and

vacuum-carburizing.

Atomosphere- -
carburizing Vacuum-carburizing
Carburizing - Hydrocarbon gas
gas Carrier gas (CO) (C.H.)
Processing Atmospheric
pressure pressure 1/100 atm
Gas control | Constant gas flow Pulse control
Equilibrium Unbalanced
reaction reaction
Fe + 2CO 2Fe + C,H,
< [Fe+C] + CO, = 2[Fe+C] + H,
CO H
CcO 2 | CH, 2
Carburizing | / ~~ /
mechanism I —I 1
[C] [C]
Fe Fe
Acetylene is
decomposed by the
catalytic action of Fe
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Fig. 1. Microstructures of asmosphere-carburized and
vacuum-carburized specimens.
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Fig. 2. Microstructures of vacuum-carburized specimens.
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