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Microstructure and Effective Case Depth of the Vacuum Carburized Steels
Y.T. Choi and S.K. Byoun*

Korea Institute of Machinery & Metals
*Kyung-Pook Heat Treating Co.

ABSTRACT

This content is a part of the results of the study on the development of the vacuum carburizing technology. In

this study the vacuum carburizing furnace being used was the furnace that developed through the joint project
between KIMM and Kyung-Pook Heat Treating Co. from June 1988 to Nov. 1990. And the used carburizing gas

was the propane gas and the introducing methods of the gas applied two methods such as pulse and constant pressure.

By this study we established the basis  of the furnace manufacturing technology and of the processing tech-

nology in the vacuum carburizing. Above all in this work there are notable meanings in a viewpoint of the foremost

research in home.

Hereafter, we are going to industrialize the vacuum carburizing technology by improving the results of the

present work and by developing the process for the mass production.
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Table 2. Comparisions of the Running Costs between the Vacuum Carburizing

and the Gas Carburizing.

Items Vacuum carburizing

Gas carburizing

total running times Shrs

9hrs

carburizing f'ce  445KWh

, 280KWh
power (20¥ /KWh) (% 5.600) generator  113KWh
' 558KWh (¥ 11,160)
nitrogen gas(60¥/m®) 12.8m*(¥ 768)
propane gas(200¥ /m?) 0.8m*(¥ 160) 10.0m* (¥ 2,000)
¥ 6,528/cycle ¥ 13,160/cycle
total
¥ 14.5/kg ¥ 29.2/kg
cycles/month 115 64
production/month (ton) 51.7 28.8
- errective case depth : 1.1mm(about), -450kg/charge, -24days/month

* gas carburizing . endothermic gas
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Temperamre Temperature
1040°C 1040°C
15m§n. Time 15myn. Time
200~500t0rr 200~500torr
5x10% 10 5x10>10rr
Pressure Pressure 10 15{10]/10

(a)

{b)

Fig.1. Experimental cycle for vacuum carburizing.
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Photo 1. Vacuum carburizing furnace.
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Fig.3. View of the specimens.
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Fig.4. Microhardness gradient of the vacuum carbur-
ized and gas cooled steel at 1040°C.
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Photo 2. Microstructures of the vacuum carburized steels, (a) SCM420 and (b) S10C.
upper - pulse, 350torr, 1 cycle lower : constant pressure, 350torr, 30min. left ! surface of the out-
side dia. right : surface of the inside dia.
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Photo 3. Microstructures of the diffusion and quenched steels after vacuum carburizing by pulse method (200torr,
2cycle), (a) SCM420 and (b) S10C.
upper . diffusion time 60min. lower : diffusion time 90min. left @ surface of the outside dia.
right © surface of the inside dia.
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Fig.5. Changes of the carbon gradient after vacuum
carburizing and diffusion of the SCM420 steel.
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Fig.6. Comparisions of the experimented and the cal-
culated data in the carbon gradient.
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Fig.7. Changes of the effective case depth by the variation of the vacuum carburizing conditions.
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Fig.8. Variations of the effective case depth versus
the total carburizing times in the SCM420
steel.
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