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Application of a Fast Neutron Activation Method to the Control of

Oxygen Content in Iron and Steel Making Process

Kazuo MIvAcawA, Kazuteru SHIMURA, Akira ASAIL

_ Synopsis

Etsuo NoMUurRa and Masayuki Y AMAGISHI

The determination of oxygen content in steel by the fast neutron activation method was investigated.

The results are as follows.

(1) The characters of this method are the rappidity and non-destructivity in the determination of oxygen

content in steel.

(2) The analytical values for the oxygen content between 01~0-001% by this method were in good
agreement with those by the vaccum fusion method.

(3) The reproducibility of this method was about +7% in the standard deviation.

(4) In the analysis of the oxygen content in molten steel, “the direct sampling method” was determined
as the most reliable from the results of the test in which the values of sampling errors were compared

between various sampling methods.
is ground off bejore shaping ii.

It is neccesary that the oxide film formed on the sample surface
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Fig. 2. Effect of sample size to the activated intensities.
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‘Table 1. Effect of sample size to the radioactivities (counts/30 sec).

Sample Sample size; 12 mme X 10 mm ‘ Sample size: 12 mmg X5 mm i

name | Weight | 2 3 |[Mean, A WOEM| 1 2 3 [Mean, B

(g) ~ ’ (g) ’

H5 8-68 54 67 67 63 4-36 44 41 48 44 1-43
SK 8-54 437 550 519 502 4-41 284 238 239 254 1-98
V4 8-53 14 24 15 18 4-28 12 11 17 13 1-34
N4 8-54 1197 1127 1160 1195 4-39 953 901 822 892 1-34
N5 8-65 . 987 835 974 932 4-42 534 650 564 583 1-60
N6 8-59 776 823 785 795 4-43 607 523 563 564 1-41
N7 873 312 327 345 328 4-41 237 207 235 226 1-45
N8 872 .98 114 121 111 4-43 87 69 78 78 1-44
NAl 8-81 1167 1227 1178 1191 4-40 842 883 876 867 1-37
NA2 8-80, 106 | 96 98 100 4-41 65 | 80 68 71 1-41
K1 8-97 1244 | 1327 1346 1306 4-33 876 |- 907 851 878 1-49
K2 8-76 85 107 104 99 4-35 70 |- 73 74 72 1-37
K3 8-66 67 80 73 73 4-28 55 60 54 56 1-20

—
—
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Fig. 3. Comparison of neutron activation analysis
with vacuum fusion method.

Table 2. Reproducibilities of the determination
oxygen by the fast neutron activation

method (unit, ppm).

Oxygen level | __ 400~-500 _
(ppm) | 400 ppm‘ ppm 500~ ppm
n 30 30 30
x 3578 451-0 5858
R 30-2 31-0 31'9
o (=R/dy) 26°8 27-5 287
CV (%) 7'5 6°1 49
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Fig. 5. Relation between the carbon content and orygen '
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Table 3. Segregation of oxygen in the samples tapped by direct sampling method (unit X 1073 %).
To Sample position (Bottom) | Stand. i
Sample name (Top) peP mear | Jeviation CV (%)
x —_—
1 2 3 ﬂ 4 5 o (=Rld2)
7A 36°1 349 37-1 32-7 365 355 2:2 67
9B 36-4 33-3 30°0 29-1 32-3 32-2 3-1 96
10A 24-2 253 257 23-9 22-8 24-4 1'3 4-4
11A 27-1 22-7 26°7 22-9 285 25°6 26 10-2
16 A 31-9 32-1 304 30-3 32-1 314 1-0 3-2
26B 43-2 36-1 39-3 36-2 38-9 38'6 34 11'9
34A 52-3 449 520 46°7 48-3 488 3-4 7-0
36A 31-4 367 351 336 33-5 34-1 2:2 64
mean 74
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Fig. 6. Effect of the oxide film formed on the
sample to the oxygen content.
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Table 4. Required time for determination of
- oxygen content by neutron activation
method.

Required time
| Step ( in)
Shaping . 1-50
Cleaning 0-25
Weighing 0-35
‘Setting in the capsele 0-40
Neutron irradiation 0-40
Measurement of radio activity 0°50
Determination of oxygen content 0-10
Total 3-50
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