BRI RR-FARRICEIC K S HT

BWHERFEDLEERE

N g £

25 (1993) 1, 49-52

Rapid Determination Systems for Ultra Trace Amounts of
Carbon in Steel by High-Frequency Combustion Method
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Synopﬂs:

High-frequency combustion methed has been applied to rapid de-
termination of the trace amount of carbon on steelmaking process.
Contamination on the surface of analytical samples was removed
quickly by combustion in the hot (460°C) crucible. The newly
designed automatic equipment for sample preparation avoided
contamination during sample cutting, and carbon contamination was
less than 2 ppm. The established method resulted in a reproduci-
bility of 0.14 ppm in the analysis of 8 ppm level carbon content in
steel samples. This method takes less than 150 second in the

actual carbon analysis,

Table 1 Specification of carbon analyzer

Type CS-444

0~0.509%

0.01 wt pprn

High frequency induction (18 MHz, 2.2 kW)
Detection method | Solid-state infrared absorption

Oxygen (99.99%%}, 35 psi

Rangeatlg
Sensitivity

Furnace type

Carrier gas
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Fig. 1 Effect of pre-heating time of accelerator at 460°C on
the analytical value of carbon

Photo 1 Scanning electron micrograph of accelelerator after
pre-heating at 460°C
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Fig. 2 Effect of pre-heating of crucible and accelerator on the
analytical value of cabon (Sample: JSS003-3)
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Fig. 3 Effect of purge time on the analytical value of carbon
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Fig. 4 Effect of pre-heating time at 460°C on the analytical
value of carbon
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Table 2 Comparison of analytical results of carbor between
proposed method and electro-polishing method

(wt ppm)
Proposed method Electoro-pollishing method
Sample — —
X o X v
a 17.0 0.22 15.9 G.46
b 9.2 0.49 9.8 G.37
c 10.8 0.62 11.2 0.54
d 10.0 0.41 10.0 0.64
e 9.8 0.43 9.4 G.25
Note: n=5

Table 3 Effect of sample shape on determination of carban

Carbon in steel Adasf)l;(lnsd Total carbon

Sample shape — _C .
X g X ¢ X G

Chips
{undder 1.0 mm) 220 0.7} 2.3 —_ 24.3| 0.77
Chips
{1.0~3.0 mm) 22.1| 093] 1.3 — 23 4| .80
Block
(0.5 mm) 22,0 11| 1.3 | — | 23.3| 0.81

Note (1) n=5
(2) Absorbed carbon=(Total carbon)—{Carbon in steel}

Phote 2 View of automatic equipment for samle preparation
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Table 4 Analytical results of adsorbed carbon with the auto-

matic equipment (wt ppm)
Sample Adsorbed With pre-heating Xﬁzgg;

No. carbor* (Carbon in steel) ('lEotal carbogn)
001 0.3 15.3 15.6
002 1.0 18.8 19.8
003 0.1 17.1 17.2
004 0.2 15.3 15.5
005 0.6 15.8 16.4
006 0.1 20.8 20.9
007 0.7 22.6 23.3
008 2.1 22.2 24.3
009 1.5 18.4 19.9
010 0.5 22.6 23.1
X 0.71
a 0.66

* Adsorbed carbon=(Total carbon}—(Carbon in steel)
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Table 5 Reproducibility in carbon analysis of the certified ref-
erence material and high purity iron with the newly
developed determintion system

\ Sample
\

~

JS8003-3
{Standard value:
11 wt ppm)

High purity iron

X 9.05 wt ppm 7.57 wt ppm

[ P 0.26 wt ppm 0.14 wt ppm

R.5.D. 2.76% 1.849;
mote: 7=10
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Fig. 5 Comparison of the analytical value of carbon between
the resistance furnace method and the high-frequency
furnace method
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