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Ahstract

In this study, the factors, such as coating termperature T(K), reaction time t{sec) and mobile carbon
content C*(wt% ) of stecls affecting, the growth rate of carbide layer woere investigated in the reactive
deposition and diffusion coating using the fluidized bed. From the results, the coating thickness d{cm) can be
expressed by an equation. d=C*{Kt}'", where K=K.cxp(~Q/RT), K. =14X10"%crt/sec, and @=46Kcal/
mol. [t was in a good aggrement with the experimental results, reguardless of the diffusion coating method
and the carbide layer. Therefore, if the mobile carbon content of carbon steels and alloved steels is known, the
thickness under coating conditions can be predicted from the previous equation.
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Table 1. Steels used in this paper,
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Fig. 1. Schematic diagram of the fluidized—bed
coating apparatus.

1. fluidized bed: 2. retort;

3. plenum chamber; 4. heater;

5. door; 6. scrubber;

7. flowmeter; 8. specimen;

9 N; gas; 10, Ar gas.
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Fig. 3. Eigctron probe microanalyser scans for the element of coated layer:

{a) chromium carbide; (b} titanium carbide,
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Table 2. Activation energies of carbide layers obtained by the reactive deposition.

Materials . Activation energies
Coat thod Ref.
Coated layer substrate oating mewo {Kcal/mol) ¢
vC 545C, SK4 Fused borax 44~48 5
SKS3, sUJ2 bath
Cr-C S45C Fused borax 43 5
bath
NbC SK4 Fused borax 50 5
i vC 1 %C Steel Powder pack 47 13
TiC 0.8%C steel TiCl gas 48 14
TiC 1%C, 5%Cr Steel TiCl gas 44 15
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