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A Study on the Formation of Carbide Layers on Steels
Immerged in Fused Borox Bath Containing Fe-V
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ABSTRACT

This study has been constructed to establish the formation of the VC layer on various steels by
immersion in fused borax bath containing Fe-V powder. The result obtained from the experiment are as
follows,

(1) The carbide is supposed to grow on the front surface of the carbide layers by the reaction between
carbide-forming elements dissolved in the fused borax and carbon atoms successively supplied through the
layer from the matrix,

(2) The growth rate of the carbide layers was controlled by the diffusion rate of C in the carbide layer
and C content in the matrix.

(3) Carbide layer formed on the surface of the specimen is VC layer and the hardness of this layer is
above H, 3000.
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Table 1. Cmposition of Specimens,

com,

\ C|Si |Mn| P SI1Cr Mo V
specl;

SM-45C0.44]0.11|0.78 [0.007/0.008

STC-5 [0.82]0.24|0.10(0.01 (0.007

STC-4 {0.94]0.18{0.07 [6.009(0.004

STD-61 |0.37 [0.84 | 0.41(0.003/0.002] 5.02|1.47 {0.82

STD-11 |1.450.18{0.34 [0.004(0.007|11.3 |0.94 {0.38
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Photo 1. Microstructures of the surface layers of
various specimens treated in fused borax
bath (850°C, 45min).

(a) SM-45C, (b) STC-5, (c) STC-4.
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Photo 2. Microstructures of the surface layers of
various specimens treated in fused borax
bath (1050°C, 180 min).

(a} STD-61, (b) STD-11.

wHlazt A vehdal dn was AARSE g
7} gpel EAZ”. ufzba Photo.l 3 204 BHEE
Z mafAtelof A vehd A2 el 2avel
A gabsl b mhBbEE o8 jump-ingtx Eehn
Aol le Aeelst, o w3EEe wslmAoly
a4 &5 S Ads P}ENM BshE3ol vt
Jol vhmn, A FA
é°4217il 6PU1 Bl gE5 o W

27} dofv}r] 4$m &.7) 8 ot qusl
‘ A 87

Fol 49 BHEEE el Acld Em—;—'
Al A543 G 29 St 2o

Fig 1 & & fold uehd 74 <99 nno}oa 3
YA7bt ke Erske) A S dehd Aold. Bl
SHEEel 43 Aeks AE jump-indhe thaesl o
A

[+]
off &y wor} ol Hold wir|R dlg. &x



22/Fe=V & A7t B§ FAEolA 7te) wI3E Y4lol BY AT

(c)

ST
o STC-4
[+ STC-S
@ SM-4SC
15 - & STD-11
[} STD-61

0} 922;

Thickness of carbide layer

///% o
| /Z e
%ﬁé.///
o/

Square root time

Fig.1. Thickness of the surface layer formed on
steels treated in the fused borax bath,
850°C, 1050°C.

(d)
Photo.3. Microstructures of the carbide layer on STD-11 steel immersed in fused borax bath (10507T).
(@) 45min, (b) 90 min, (c) 270 min, (d) 360 min,
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(b)
Photo 4. Microstructures of the carbide layer on the
specimens immersed in fused borax bath
{(850°C, 360 min) .
(a) SM-45C, (b) STC-4,
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Fig 2. Effect of carbon content in matrix on
thickness of carbide layer formed on steels
treated in fused borax bath(various time) .
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Fig 3. Effect of carbon content in matrix on
thickness of carbide layer formed on steels
treated in fused borax bath(various time),
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Fig.4. Hardness of various specimens harden steels i
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Fig 5. Diffraction patterns of VC layer. 270 min.
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(d)
Photo 5. SEM fractograpohs of carbide layers (a) VC, (b) TiC, (c) CrC and (d) TiN layer (STD-11).
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