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Some Studies on the Determination of Trace Amounts of Carbon in Steel

Synopsis:

Sen-ichi HARIMAYA and Teruo OKANO

Some factors affecting the determination of trace amounts of carbon in steel were examined, and

the following results were obtained:

(1) Sucrose was satisfactory as the standard substance for the carbon determination.
(2) 1In the case of using a high-frequency furnace, copper accelerator was better than tungsten,
because the latter was fused into ferrotungsten with a part of steel sample and then caused the

incomplete extraction of carbon.

(3) Carbon recovery from stainless steel on the determination with a resistance furnace was lower

than that with a high-frequency induction furnace.

(4) Effect of the procedure of sample preparation was also significant on the determination of
trace amounts of carbon. Electro-polishing procedure gave the lowest error which was due to surface

impurities.
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HEFAREEEBE Y VLS. REFATRERIRNTKED Table 1. Reproducibility of determination of
B HURES: 1 ppm Th 5. carbon in sucrose
(4) E—-PBIVBDE Carbon taken Carbon found
A — it GC I (CB6A), Ri%e s o131k LEC (1)
ON (IB-O18) %A Lic Mean (pg) | o (pg) | QV (%)
28 22 .3 1.1 19.4
3. % .6 0.3 1.1
RBGREER 50 54.8 1.7 3.0
. - 5 = 8 86.1 . .
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Table 2. Analytical results for carbon in
standard sample (ppm)

Sample St. CS46-D |CS46-D [CA-10M|CA-1
' value|W 1.5g |Cu 0.5g|Sn 1.0g|Sn 1.0g
KLS 015 10 4 7 9 12
BAM 044 25 13 24 23 29
NBSI131C 29 24 36 33 36
JKI1C 42 26 39 37 42
J5S209-1 60 53 68 62 62
JSS200-6 80 63 71 70 72
NBS166C 78 78 84 80 78
KSS 02 100 90 99 99 98
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Pure iron Silicon

Residual metal

Stainless steel

Photo. 1. Sections of the crucibles after combustion.
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Fig. 1. Effect of combustion accelerator weight

on the determmination of carbon using a
CS-46D.

Table 3. Composition of residual metal (%)

Sample W | Fe Cr Ni

0.19, G steel 78.8 15.9 | 0.01>] —

133& gg steel | 77.9 | 14.2 | 0.60 | 8.98
(7]

309, Cr steel 79.0 7.0 0.10 —
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Fié: 2. Effect of sample weight on the determina-
tion of carbon using a CS-46D.
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Table 4. Determination of carbon in residual
metal.
9 T D:Pure i:m/r/
Residual 8r
Sample Carbon
Sample P metal
weight (g) weight (g) found (pg) 7t
6 -
0.4 0.376 3 . . : !
A 0.8 0.480 4
(C :0.0012) 1.0 0.623 7 35} E:Silicon steel
1.2 0.692 8 34 ;;;;;;;,4§55>‘25253
0.4 0.334 4 33r
B 0.8 0.482 10 E 3 . \ ,
(G :0.003%,) 1.0 0.552 14 a
1.2 0.669 17 © 66 | F . Stainless steel
0.4 — _
ol 0.8 0.318 12 64r k///x///)
(C :0.19%) 1.0 0.406 12 62}
1.2 0.528 14 —
| \/

Table 5. Composition of the residue after

combustion. (%)
. Si0
Sample Combustion Furnace | T. Fe| M. Fe| <+ :
accelerator (g) ALO
273
D Cu 0.5 34.6 | 0.05 | 33.4
E Cu 0.5 Induction| 33.1 | 0.05 | 30.1
F Cu 0.5 27.3 | 0.02 | 31.2
D Sn 1.0 . 30.2 10.05 | 21.8
E Sn 1.0 [Resstancel 315 10.02 | 25.6
F Sn 1.0 29.8 | 0.02 | 18.9
D _ . 50.4 | 0.05 | 30.3
E ——  [Resistance 4611 1 0.05 | 34.7
F —_ 82.2 | 80.1 —

D : Pure iron, E : Silicon steel, F : Stainless steel
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Fig. 3. Effect of combustion conditions on the de-
termination of carbon using a CA-10M.
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Fig. 4. Extraction curves of carbon dioxide
(a) Sn 1.0g (b) Sn 1.0g+4Pure iron
(C: 10 ppm).

Table 6. Effect of the method of sample preparation
on the determination of carbon (ppm)
Block
Sample Chips

Mechanical | Electropolishing
Stainless steel 20 20 7
Silicon steel 43 33 30
Pure iron 92 84 75
Pure iron 174 171 167
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