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Analysis of Titanium Carbide in Austenite Stainless Steel

Teruaki IsHu and Mutsumi THIDA

Synopsis:

The favorable methods for isolation and determination of titanium carbide from austenite stainless
steel added Ti were examined, and by use of these methods, solubility product constant of titanium
carbide in austenite stainless steel was determined.

The results were summarized as follows:

(1) For the isolation titanium carbide from austenite stainless steel, constant current electrolytic
method by use of 5% HCI methanol was recommended.

(2) New combustion method for separative analysis of carbides in residue was studied and
developed, by which, isolated residue was burned in pure O, gas stream at regulated temperature and
CO, produced was determined by conductometric method. And then amounts of carbides present in
residue were found respectively.

(3) Under some presumption, solubility product constant of titanium carblde in austenite stainless
steel heat-treated 950°C~1200°C was examined, and log §=—7210/T+3'19 was obtained. Here S
is the solubility product constant, and T is absolute temperature. :
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Table 1. Chemical composition of steel samples (%).

Sample ! C @ Si Mn f
A j 0-057 = 0-42 1-81
B 0052 | 0-38 1-71
C 0-036 067 1-48
D I 0-048 0-54 1-47
E - 0072 0-55 | 1-46

Ni g cr | i ﬂ N Ti/C
1256 | 1700 ;057 . 0010 | 10
11-83 | 17'33 | 051 ' 0007 ! 98
12-25 EIT% L o031 | 0017 | 86
12:38 | 1745 | 037 | 0012 | 77
10-:09 ! © 053 74

17-64 0022

13

Table 2. Solubility of synthetic titanium compounds in the reagents (% of dissolved fraction).

Isolation method Reagents

TiC TiN TiO, ﬂ Dissolving condition

HCI (1+1)
HNO, (141)
H,SO, (1+9)

Acid method

0:08 03¢ 054
100 54 10

l In boiling water, 1 hr.
34 19 10

5%, HCl-methanol
Electrolytic method 152, Na-citrate
309, Citric acid
1-29% KBr

At room temperature,

<0°01 <001 <001 |
l 15 hr.
{
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Platinum wire, 0°5mm¢

Cover made of plastic

Sample

Cathode made of platinum
Electrolytic bath, 200m! beaker
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Fig. Apparatus for electrolytic method.
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@® Oxygen generator by Thermocouple.
electrolysis method. ® Manganese peroxide.
® Silica gel. @ Detector of CO, gas.
@ Sodalime. @ Inlet of N/200 NaOH
@ Magnesium perchlorate. Solution.
® Dehydrogen furnace. @ Outlet of the solution.
Oxidation furnace. @ Outlet of oxygen-
@ Residues in boat.
Fig. 2. Schematic diagram of apparatus used for

determination of carbon content in residue
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¥ig. 3. Calibration curve for carbon content in
residue.
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Fig. 4. Reiation between heat temperature and
amount of carbon found.
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Fig. 5. Effect of heat treatment temperature on the
amount of insoluble Ti in sample @~®.
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Table 3. Results of separative analysis.

Temperature of heat Samole Sol. Ti 7 B Res@‘fe (%) -
treatment (°C) ’ (%) Ti cr . Fe | C

1 200 A | o485 | 0092 | 0007 | 0010 0-0135

B | 0455 0-067 |  0-007 0-011 0-0062
— DR N ¢ — S i -

1 100 A 1 0399 0-179 0-007 0-014 0-0355

B | 036l 0-152 0-006 0-008 0-0268

1 000 A 0-346 0228 | 0-009 0-014 0+0470

| B 0-317 0194 | 0008 0-013 0-0411
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Fig. 6. Relation between heat treatment temperature
and solubility product constant.
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