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A Study on the Carburization Mechanism of lron by Solid Carbon

Ho-Young Kwon, Tong-Rae Cho, ‘Sei-SunKang

Abstract

The experiment was carried out for the purpose of studying the carburization of pure iron ingot and sintered iron

powder by solid carbon in the atmosphere of CO gas.

The volocity of carburization was estimaed by the diffusion coefficient D calculated by carburization equation,

The results obtained were as follow:

1. The higher the catburization temperature, carburization depth and carbon concentration were increased, and
the melting zone which had 2.8~3.4 %C at the 3~4mm from interface of carburization was formed at 1300C.

2. The main carburization mechanism of pure iron ingot and the sintered iron powder were proceeded by CO
gas up to 11007C, solid carbon over than 1300°C, respectively.

3. The main carburization mechanism of pure iron ingot at 1200°C was proceeded by solid carbon, and sintered

iron powder was proceeded by CO gas, however, in case the reaction time, the carburization was proceeded

by solid carbon over than Shrs.
4. The diffusion coefficient D of carbon were
0.559 X 10 °ci.sec™ at 1100°C,
0.237 X 10 °cmi.sec™ at 12007,
0.087 X 10 %cm.sec™ at 13007,
in case of pure iron ingot carburized,
5. The diffusion coefficient D of carbon were
0.124 cnisect at 11007,
0.102 caf.sec” at 12007C,
0.480 X 107%m.sec at 13007C,

m the case of sintered iron carburized at the pressuring 4ton / cri.
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Table 1 Chemical composition of the Fe ingot and Fe powder

(wt %)
Element Cr Cu Si Mn Ni Zn
Fe logot 0.0014 0. 0012 0. 0004 0. 0018 0. 0018 0. 0010
Fe Powder 0. 0018 0.0012 0. 0004 0.0012 g. 0018 0. 0024
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Fig. 1. Schematic diagram of experimental apparatus.
A. N,,CO, Bomb B. Furnace(Co Occuring)
C. KOH D. CO, Absorber (SCARITEII)
E, Silica Gel F. Pump
G. Gas Flow Meter  H. Pt-Pt / Rh Thermocouple
I. Specimen J. Specimen Supporter
K. Vacuum Valve L.. Furnace
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Photo 1. Microstructure of carburization in Fe ingot by solid carbon for 2.0hr. at 1300°C (pure CO, X 300)
- (a) 1.0mm (b) 2.0mm
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Fig. 4 Relation between carbon content and carburization
depth in intered Fe (pre ; 4 ton / cnt) by solid
carbon and CO gas at 1200
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Photo 2. Microstructure of carburization in sintered Fe (Pre ; 4ton / cnf) by solid carbon a 1300°C for 3.0 hr.
(Pure CO,X300)

Photo - 3. Scanning electron micrograph showing Photo.2(a)
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Fig.5 Relation between carbon content and carburization
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Table 2 Major carburization mechanism of fe ingot
and sintered Fe (Pre ; 4ton / cnf)

Temp (C) Fe Ingot Sintered Fe
1100 CO gas CO gas
1200 Solid carbon CO gas
1300 Solid carbon Solid carbon
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Table 3 Diffusion coefficient of carbon in Fe ingot

Atmosphere | Temp (C) Di(i‘i:i:().ﬂsio.efplc)iem
CO gas 1100 0.559 X 107
1200 0.273x 10°°
1300 0.087 x 10°°

Table 4.Diffusion coefficient of carbon in sintered Fe

(Pre : 4ton / caf)

-h-2 / at-C xy)+h* / 2-3 / oz

Atmosphere Temp (C) Diflesci;:r; C:eecfic)ient
CO gas 1100 0.124
1200 0. 102
1300 0.480 X< 10°°
4. 48
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1200°C o)A} 0.102Xcri - sec™,
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