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ABSTRACT

SCM 21 and D.P steel were carburized in vacuum using prophane at a temperature ranging from 1228 k

to 1308 k under a gas pressure ranging from 21.3kpa to 61.8 kpa, and the following results were obrained.

1) D.P. steel has considerable efficiency in depressing the grain growth during the high temperature

carburizing and it has fine structure even at 1268k for 14,4 ks when carburizied,

Therefore this steel is expected to be suitable for vacuum carburizing at a high temperature,

2) Case depth was increased as the carburizing temperature increases and it was 3.2mm at max.

temperature of 1308 k, for max. time of 14.4ks and under max. pressure of 61.8 kpa.

Thus vacuum-carburizing was considered effective for the materials which need case depth, which is

necessary for machine structure use.

3) The rate of case depth of SCM 21 was faster than D P. steel under same carburizing conditions and

the increasing rate of the case depth was constant,

4) Case depth was increased as the gas pressure becomes high under same carburizing temperature,

5) Case carbon concentration, Cs, of SCM 21 obeys to a formula,

Cs=kt'?+C,

Where k is 2.15X107%(wt%.S5°"2) and this value is a little bit lower than that of SNCM 815.
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Table 1. Chemical composition of specimens, (wt.%)

Specimen C S [Mn| P Cr|Mo| V [Nb| Ti

SCM 21 10.140.02[0.95(0.014} 1.12]0.20| — - -

D.p. 0.15{2.30|0.81|0.004{ 1.11 ] 0.22 | 0.30 | 0.04 |0.004
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Fig.2. Block diagram of an aparatus for vacuum car-
burizing.
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Fig.3. Schemetic representation of a vacuum carburiz-
ing tube furnace.



Pheto.1. Optical microstructurs of vacuum carburized
at 1268k, 61.8kpa and 14.4 ks(100x) .
a) steel SCM 21, b) steel D P,
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Photo.2. Optical microstructures of vacuum carburiz-
ed at 1308 k, 61.8kpa and 14.4ks(100X).
a) Steel SCM 21, b} Steel D P.
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Fig.6. Grain size as a function of heat treatment time
for steel SCM 21.
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Fig.7. Grain size as a function of heat treatment time
for steel D.P..
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Fig.9. Hardness as quenched after carburizing at 1268
k-61.8 kpa of steel D.P, for various times,
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Fig.8. Hardness as quenched after carburizing at 1268 k-61.8 kpa of steel SCM 21 for various times.



18/ AR BAEEE HMBI O] e HR

Hardness

HY
1100,

1268k 21.3kpa.
800

o 0.Bks
A 3.6ks

100{ 0 l4.4ks

00

30[\ n i A .
0 0.6 1.2 1.8 2.4 mn

Depth below the surface

Fig.10. Hardness as quenched after carburizing at 1268
k-21.3 kpa. of steel D.P. for various times.
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Fig.11. Changes in case depth to 550 HV with square
root of carburizing time,
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Fig.12. Carbon concentration distance curves for SCM
21 vacuum carburized for various times,
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Fig.13. Changes in surface carbon content with square
root of carburizing time .
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