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Deboronization Phenomena in Surface

Layer of Steel with Carburizing Process

Synopsis:

Yoshihiko ABE and Isao OKABE

As the loss of boron from surface layer of steel during austenitizing should diminish from its beneficial
effect, the authors investigated the characteristics of B-treated steel in view of practical effects caus:d

in the deboronization with the carburizing.

First of all, the deboronization appeared with the decrease of the amount of effective B and the
increase of the amount of ineffective B in the sense that it becomes so remarkable while carburizing
depth becomes deep, and the loss of effective B from carburizing surface brings about following changes

on the hardness distribution of carburizing layer;

I. As boron available for the decrease of the amount of retained austenite is lost, the lowering of
hardness occurs in the outer part of carburizing layer.

2. As the benefit of increasing hardenability by boron is lost, the practical hardening depth becomes
remarkably thiner under the slow cooling condition, which is due to the large size of sample.

Of course it would be possible to diminish these failures with the increase of previously contained
amount of boron, but it would be impossible to eliminate the disadvantage that the amount of inef-

fective B-compound increases on the surface layer.

To summarize, therefore, the characteristics of B-treated steel is in similar with higher alloy steel
not containing boron which is used in small carburizing part with the thin hardening depth, to which

unfavorable effect by the deboronization is ignored.

(Received May 7, 1968)
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Table 1. Chemical compositions of samples (%).

Symbol G ‘ Si Mn Cr Effec. B Ineffec. B Ti
A 0-20 0-26 1-26 058 0 0 0
BL 0-19 0-23 1-32 0-63 0-0007 0-0004 0-020
By 0-21 018 1-31 0-69 0-0015 0-0005 0-031
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Table 2. Results of analysis of ineffective B formed in carburizing layers of sample Bu.
Aqua regia treatment
: Z[B] |Ineffec.[B] qua rcg
Sample Sampling (%) (%) Soluble[ B] |[B] in residue | [N] in residue
(%) (%) (%)
a Core 0-0020 0-0005 0-0002 0-0003 0-0044
0°'2mm depth from surface . . . . .
b after carburizing of 0*7 mm 0-0027 0-0028 0-0004 00023 00048
0'2 mm depth from surface . . . . .
c after carburizing of 1'0 mm 0-0033 0-0033 0-0005 0-0028 0-0051
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Table 3. Comparison of the amounts of retained
austenite at 'various carbon levels.

Non B treated steel

B treated steel

Ratained Retained
Carb(czz)level austenite Car b&z)leve] austenite
(%) (%)
0-90 23°5 -
0-80 19-0 0-82 15-4
0-70 115 0-69 9-84
0-60 6'15 057 5-81
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Behavior and Thermodynamic Properties of
Tantalum Carbide and Nitride in Steels

Toshisada MOR1, Masaharu TOKIZANE, FEihachiro SUNAMI and Yoshiyuki NAKAZIMA

Synopsis:

The structure, chemical composition and behaviors of tantalum-carbides and nitrides in steels were
studied by means of metallographic observation and chemical analysis as well as X-ray diffraction
analysis of the residues extracted from various specimens of vacuum melted high purity Fe-Ta-C, Fe-
"Ta-N and Fe-Ta-C-N alloys containing tantalum up to 3'16%. The specimens were prepared from
-forged materials by solution treatment and long time holding at various temperatures from 1000 to
1300°C. The quantitative analysis of soluble-tantalum, -carbon and -nitrogen was also conducted in
-order to calculate the solubility products of tantalum-carbide and-nitride in austenite. Results obtained
.are as follows; ,

1) The precipitates of tantalum-carbides or-carbonitrides were observed predominantly on auste-
nite grain boundaries as finely dispersed particles, while the tantalum-nitrides were precipitated as
comparatively large particles.

2) It was confirmed that these precipitates can be quantitatively isolated from the iron matrix by
-dissolving the chips in 6N-HCI solution at room temperature.

3) The precipitated tantalum-carbide or-carbonitride in these samples were identified to be f.c.c.
-0-phase and their lattice constant decreased as the content of nitrogen in sample increased. On the
-other hand, the precipitated tantalum-nitrides in various specimens were identified to be h.c.p. y-phase
‘with almost same lattice constant. Intermetallic compound Fe;Ta; was also found in the sample con-
‘taining tantalum of more than 39%,.

4) The precipitated §-phase was not pure carbide but carbonitride even in the Fe-Ta-C alloys
‘containing little nitrogen and its chemical composition was determined to be TaCg.gsNg.qs. The pre-
cipitated y-phase was estimated to be pure tantalum-nitride TaNj.g;.

5) The solubility products of the tantalum-carbonitride and -nitride in austenite were given
respectively by the following equations;
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