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Influence of Carburizing on the Mechanical

Properties of Martensitic Stainless Steel.

In Bae KIM* Se Yoon PARK**  Chang Ho LEE***

ABSTRACT

Carburizing of a 12%Cr steel containing 0.6%Si was performed at 950°C for various times,

and tRe microstructure,

steel were examined.

hardness and the wear characteristics of the carburized chromium

The results obtained in this study are as follows:

1. Carbide-dispersed layer (CD layer) with fine dispersion of Cr;C; in martensite matrix was

formed by carburizing. The radius and amount of the carbides in the surface rregion of

CD layer were about 0.3um and 35% by volume, respectively.

2. Chromium steel carburized and quench-tempered showed better wear resistance and hardness

than ordinary high chromium tool steel.

It is concluded from these results that fine dispersed carbides are very effective in improving

wear resistance and hardness.
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Table 1. Chemical composition of specimen, (w /o)
C Si Mn P S Ni Cr Mo Cu
0.17 0.60 0.70 0.021 0.010 0.06 12.05 0.01 0.07
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Fig.1 Dimensions for the wear test specimen,
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Photo 1. Microstructure of carburized(at 950C
for 6h) and quenched 12% Cr steel
containing 0.6% Si (x200)
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Photo 2. Microstructure of 12%Cr, 0.6% Si

steel iaken in a higher magnification

than Photo 1.

(a) The outer layer with massive car-
bides and

(b) the intermediate layer with car-

bides precipitated along the prior
austenite grain boundaries. (x1500)
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Table 2. Volume fraction and size of carbides
in 12% Cr, 0.6%Si steel carburized
(at 950C for 6h)and quenched, compa-
ring with these in STD 11 and STS 3

tool steels,

Volume fraction of Mean radius of
Specimen carbides (%) carbides (um)
Carburized 35 0.3
steel
STD 11 12 1.5
STS 3 4 0.2

Photo 3. Scanning electron micrographs of (a)
12%Cr, 0.6%Si steel carburized(at
950C for 6h) and quenched, (b) STD
11 tool steel quenched from 1050°C,
and(c) STS 3 tool steel quenched
from 780 C.
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Photo 4. Scanning electron micrographs of 12% Cr, 0.6% Si steel carburized at

950 C for various times and quenched,
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Fig. 3 Wear rate in carbide-dispersed layer
formed in 12%Cr, 0.6%Si steel. Re-
sults on STD 11and STS 3 tool st-
eel are also given,
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