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Studies on the Determination of Non-metallic Inclusions in

Cast Iron by Electrolytic Method

By Tokuhei Muto

Kamedo Works, Hitachi, Ltd.

Abstract

Among many factors affecting the properties of cast iron non-metallic inclusions

may be the maost important.

For the determination of such inclusions there are

many method of analysis, such as hot nitric acid, electrolytic and chlorine method.

These methods can yield satisfactory results so far as the analysis of plain carbon

steel 1s concerned, meanwhile for the cast iron no accurate method has been made

available to date.

The writer, having been engaged in the study as regards the adaptability of the

electrolytic method, has established a proper procedure for applying this method.

Further, this method applied in the writer’s manner of procedure has been proved

much more satisfactory when the automatic washing method employed in combination.
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Table 1. Compeoesition of Electrolyte
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Fig. 2. Electrolytic Apparatus
A. Ammeter B. D.C. 6V C. H,SO; Solution
D. Cathode E. Sample M. Motor
S. Stirrer V. Volt Meter
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Fig. 3. Automatic Washing Equipment

M. Motor A. Stand B, E. Washing Bottles

H. Glass Tubes S. Automatic Siphone

F. Vacuum Funnel G. Water Pump

D. Inlet of Air @, b, ¢c. Control Cocks
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Table 2. Data of Inclusion on Each Samples
S | ome | e | | i . - | Total
No. ‘ PG | Sl Mn | P | S 510, Al Oy | FeO | MnO | Gl
. _ N - [ '

1 3.59 2.69 0.38 — 0.078 0.036 0.019 0.020 0.001 0.076
2 3.50 1.76 0.48 0.350 0.093 0.015 0.017 0.009 — 0.041
3 3.50 2.05 0.40 0.388 0.094 0.028 0.023 0.013 — 0.064
4 3.35 1.41 0.57 0.343 0.100 0.040 0.018 0.006 0.001 0.065
7 313 2.7 0.35 — 0.090 0.031 0.025 0.018 — 0.074
6 3.60 1.09 0.79 (.188 0.081 0.021 0.018 0.012 - 0.051
7 3.90 2.80 0.48 0.335 - 0.054 0.023 0.036 0.001 0.114
8 DD 2.08 0.41 0.368 0.047 0.025 0.028 0.054 0.001 0.108
9 3.50 2.82 0.36 0.333 0.051 0.032 0.015 0.029 — 0.076
10 3.25 1.51 0.53 — — 0.052 0.023 0.032 - 0.107
11 3.60 2.68 0.39 0.375 0.062 0.032 0.029 0.023 ().001 0.115
12 3.42 2:19 .37 (0.348 0.070 0.036 0.014 0.044 ().001 0.095
13 3.60 2.92 0.41 0.335 -- 0.076 0.015 0.070 0.002 0.163
14 3.41 1.72 0.53 0.275 0.088 0.100 0.019 0.125 0.008 0.252
15 3.61 2.62 0.43 — 0.043 0.031 0.012 0.048 0.002 0.093
16 3.44 1.70 .68 0.267 0.099 0.047 0.026 0.120 0.001 0.194
i 3.75 2.37 0.39 0.2€3 0.054 0.081 0.034 0.069 0.001 0.185
18 3.46 2.04 0.41 0.281 0.086 0.067 0.018 0.043 (0.001 0.129
19 3.67 2.41 0.37 —- —- 0.192 0.022 0.140 0.002 0.356
20 3.92 1.04 0.53 0.195 0.100 - — — — s
21 3.80  2.06 0.36 0.293 0.064 0.043 0.011 0.024 0.001 0.079
22 3.7 | 1.98 0.56 0.288 0.064 0.048 0.008 0.012 0.001 0.069
23 3.71 2.30 0.36 — 0.077 0.048 0.012 0.109 —- 0.169
24 3.41 1.34 | 0.65 0.243 (.112 0.025 0.008 0.045 — 0.078
25 3.65 1.78 | 0.42 0.290 ().084 00.081 0.004 0.011 — 0.096
26 3.35 0.95 | 0.63 0.193 0.066 0.056 0.035 0.001 |
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Reproducibility Test of Inclusion

grEITN LTS AIERELZTTV, (EHbDO X DOREEA KD
1o TOFERAEIRICTT.
AREEMEED S0, gy Tk
o« ol =10 #
b | u (x—a) “
1 | 0115 | — 8 64
2 0.096 &7 729
3 | 0183 | 30 900
4 0.107 16 956
5 ‘ 0.146 ‘ 23 529
il 0.617 2 2 478
a=0.123
e h, MRSy o &THUuT
. ¥ 3 £ N E P
Table 3.
BlTc| s [Ma| P | S SiO,
|___' }
1 4.56 | 0.71 S 0.29  0.025 0.024 0.115
g 2 456 071 0.29 0.025 0.02.:1! 0.096
3 | 4.56 | 0.71 | 0.29 0.025 0.024,  0.153
EN 4 | 456! 0.71 | 0.29 0.025 0.024 0.107
| |
a5 | 456 0.71 020 0.021 0.024|  0.146
it = S - 0.617
T 9 0.123
1360 2.68 0.39 0.3750.062  0.032
| 2 | 3.60 268 0.39 0.375 0.062  0.024
3 | 360 2.68 0.39 |0.375 | 0.062 0.055
% | 4 3.60 268 0.39 0.375 0.062  0.033
5 | 3.60 2.68 0.39 0.575 ().062% 0.040
/i ‘ £ 2. 0.184
iNo. 1L ¥ 2 0.037

FeO Al,O; MnO sy
0.011 0.013 0.001 0.140
0.023 0.008 0.002 0.129
0.040 0.009 0.002 0.204
0.013 0.013 0.001 0.134
0.028 0.012 0.002 0.188
0.115 0.055 0.008 0.795
0.023 0.011 0.0016 0.159
0.053 0.029 0.001 0.115
0.041 0.024 0.001 0.090
0.032 0.032 0.001 0.120
0.079 0.020 0.002 0.134
0.072 0.025 0.001 0.138
0.277 0.130 0.006 0.597
0.055 0.026 0.0012
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Table 4. Trust Limit of Each Elements
#B | Si0: | FeO | ALO; MnO
—— ._I |I . |
£ £0.0307 | + 0.014 | +0.0029 =+0.00021
75 \ 259 ‘ 612 26.6% ‘ 13.19
! | : ,_ : e
No 11} + 0.0144 ‘;t 0.020 i:t(l0058:;ji100018
- 38.9% | 36.1%5 | 22.1% | 14.6%
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Table 5. Error Ratio for Total Sand

 Total Sand Total Sand

SO | -
R®oE o £ M S s - B (S i g R
| (% | (%)
& | S0, | 7.2 | 193
% FeO 145 | 8.8
i Al,O; 6.9 | 1.8
# ‘
' MnQ 1.0 ‘ 0.1
Si0, 31.0 | 12.0
FeO 46.6 16.8
No. 11 ALO; 21.9 4.8
MnO 1.0 0.1
Y Q\ | i

2025 Q050 0.075 4760 0725
oM fl X o= K X o B R

The Relation between Analysis
Value and Error Ratio
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