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Analysis of Non-metallic Inclusions in Steel
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Synop51s

A fundamental study has been made on -application of the. cold HNOjgmethod to extractlon and analysxs
Potentials in cold HNO; media are measured w;th use;.
of a Pt electrode against saturated calomel electrode,  and chemical behaviors of several compounds in -

of mclus1ons in steel, particularly in rimmed steel.

colg HNO, are also investigated. ,
The followings are the results obtamed

(1) The potential in cold HNO; is found to vary remarkably around the concentranon of (1 + 1) of- 5.
HNGQG;,, thus showing higher value at the higher concentration whercas lower one at /the lower. concentration

of HNC)

(2) Dlrectlon of current between pure iron’ electrode. a_nd S C ;E in cold H\JOsﬂcell 1S observed to be
dlﬁ'erent at the concentrations of (2+1) and (1-+41) of HNOa s : Ty T
(3) Ferrous iron compounds such as FeO, FeS and FeO-silicate are stablc in co]d HNOa, but MnO \/InS

Ll Co S (:

R
U
-

i s
TR R
(AN A

AA

- :
\' [ ., B SRR ’::'w
( Ty T A

P
-11

and compounds containing much quantity of Mn component are easily attacked by cold HNO:;;( = = .,:

=t

(4) < The cold HNO; method is found useful for extraction and analysis of inclusions in steel having an ad—
~ vantage of choice of adequate concentration and temperature of cold HNO; according to. the purpose.
(Received Jan. 13, 1972) : - i
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Table 1. Synthetic specimen.

Speci . X-ray diffraction analysis
30%%:05 Specimen Mix rate for synthesis Analytical value
Composition d (A)
1 FeO Fe:Fe,0,=11 Fe as FeO76-959;, FeO, Fe,O** 2-48, 2-15, 1'52FeO |)Analysed by X-
2 EeO Fe:Fe,0,=1'2:1 Fe as FeO73-90¢,* FeO, 2-48, 2-15, 1'52 ray diffraction
3 FeO Fe:Fe,0,=2:1 Fe as FeOB81'739,* . FeO, [, 2-48, 2-15, 1-52 on the residue
4 FeO Fe:Fe,0y=6:1 Fe as Fe033-869,% | * Calcurated value| | gey |** Very weak| | 948’ 9-15, 1-52 extracted by
5 FeO Fe:Fe,0,=18:1 Fe as FeOl4*389,% FeO Matrix 2-48, 2-15, 152 cold HNO, (2+
6 FeO Fe:Fe,0,=50: 1 Fe as FeO 4'65% FeO 9:48, 215, 1°52 1) at —15°C
7 FeO Fe:Fe,03=74:1 Fe as FeO 2°92¢9,% FeO 2-48, 2*15, 1-52 and by I,-CH,
OH at 60°C
8 MnO MnCO,;:MnC,0,=1:1 | Mn as MnO 78°259, MnO 2-57, 2:22, 1°57 respectively.
9 (Fe, Mn)O FeO:MnO=9:1 Fe 69'66%,, Mn 8'009 (Feg sMn, ;) O 2:50, 2-16, 1+53
10 (Fe, Mn)O FeO:MnO=7:3 Fe 54'119,, Mn 24.00%, (Feg.sMn, 5) O 2:52, 2-18, 1-54
11 (Fe, Mn)O FeO:MnO=5:5 Fe 39°1095, Mn 40°509, (Fes oMn; o) O 2°535, 2-20, 1+55
12 (Fe, Mn)O FeO:Mn0O=2:8 Fe 15:369,, Mn 61:98¢, (Fe,.oMny ) O 2'56, 2°22, 157
13 {1 2Fe0O-S5i0, FeO:510,=2:1 FeO 71-409,, SiO, 30°459, 2FeQ-Si0, 3566, 284,257,250
14 12(Fe,Mn)O-8i0,[FeO:MnO:8i0,=1:1:1| FeO 35°84%, MnO 35°789%, $i0, 29:03%, | 2(Fe, Mn)O-SiO, 3-60, 2-86, 2°60, 253
15 |2Mn0O.8i0, MnO:8i0,=2:1 MnO 72°57%, Si0O, 28-989; 2MnO-SiO, 3-64,2-88,2'61,2'56
16 Fe,0, Fe as Fe,0, 72°36%* Fe,O, 2:97,2-53, 149
17 Fe,C Fe+C C as Fe,C 6299, Fe,C 239,207,202
18 FeS Made by Cerac Co. | Fe 58-229,, S 42:009 FeS 2-99,2°66,2°096,1°72
19 (Fe,Mn)$S Fe+MnS Mn 12:709,, S 13-309;, as(Fe, Mn)S (Fe, Mn) S, a-Fe*** | 2:57,1:82 (Fe, Mn)S
20 MnS Made by Cerac Co. | Mn 45°50¢4, S 50709, MnS, S** 2-606, 184, 1-505MnS
21 | FeN Made by Cerac Co. | N as Fe-N 0-33% i A S Al
22 AIN Made by Cerac Co. | N as AIN 32009 AIN 2:70,2'49,2°37
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