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Table 2. Classification of non-metallic substances.

In ingots C

Non-metallic)
inclusion

Non-metallic

substances

Sand mark

-

On the surface
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a-Alumina

aggregate

A Acid-insoluble

substances

Acid-soluble’
substances

Scam patches

Spinel (MgO-Al:Oj3)
CaFg . 5A1203
a-Alumina

In bearing
steel ingots

Quartz

In middle-carbon
steel ingots

| Calcium silicates
Cristobalite

Fe-Si

2Ca0-Si0,
FeO

MnO
Carbides
Sulfides
Nitrides

Sea sand
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Photo. 1. Mixed type sand mark.
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Photo. 2. Electron diffraction pattern

of the sand mark.
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. Table 1. Chemical compositions of steels tested (%%).
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Table 2. Electron diffraction data.
A B a'Alzos* FeO‘Alzoa** a-Fe*
- R ' 0 * [ i - » M T - .
j%ajf;ng, ;Intensity‘ Sp(zz:)mg iInten‘sity . Sp(ex:;ng Intensity S%?{:;ng_llltensity Sp(:j{:)mg Intensity
324 M 3°47 50 4°70 20 :
257 2°55 75 2787 60 ‘ J
! S.Br . l
2443 2°40 VW 2°37 30 2+45 100 ‘
2+28 M :
2:06 4 2°08 100 .
1°99 M 1°99 Vs . 2+02 80 201 100
1°74 VW 1°78 VW 1°74 50 :
1768 VW !
1°61 VW 164 16
1°58 S 156 VW 1*59 100 1°56 40
1+ 54 5
1502 5 S :
1°43 M 1+43 S 140, 40 - 1+43 80 1+428 15
1°39 M 137 50 .
123 W 1°23 M 1+233 20 1423 12
117 M 1°17 8 1166 38
* FHFR 30 4%, HPTEHFEH

ABRBE— B, InEEEEn, XAREHC X 5 FESH,
ASTM, X-ray powder data file.

AT RS ORI LT v BB 2 St

ok

WESRSTFEEL, BIET VT 20 A B VARV E
Pl St nt, CHIRAETEROBREFEL T
QNS

Z OfElEI TR, BT RO MRS SIS TF ORE
FHEANTWED, —ERHEFEHHRICEI>THET%
BRT 5NN DEEDSTIETH D L H2 b b,
’ % oy
1) R.D. Heidenreich, L. Sturkey, H. L.
Woods: J. Applied Phys., 17 (1946) 127
2) A. L. Tsou, J. Nutting, J. W. Menter:
J. Iron Steel Inst., 172 (1951) 163
3) fEN E: PP, 21 (1942) 89

(90) s U rH—2vRECKDHLIE
HROFFERAERERICONT
(@IERERNATE OB — 1)

EREEIZE, MEKILELERT

T H)IIEHE - ERHEE - OISR

On the Composition of Non-Metallic

‘Inclusions in Trial Ingots by Klinger-

Koch Method.

(Study of non-metallic inclusions in steels— 1)
Yoshio Shimokawa, Takehiko Fujii,
Takayosh: Yamamoto
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