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Table 2. Mechanical properties of cold-rolled strip sheet.

: | Yielding point Tensile strength ! Elongation ! Erichsen

Thickness iNumber of ! kg / mm? kg / mm? ‘ % L value

? < ‘ / . 1 : . .
(mm) | coils ! L % c L ; c : L e E —
& 06 “ 256 I 22-18 23-24 33-87 ' 34+50 d 43-04 42°69 9-95
g._. 08 . 429 21+93 2295 34°01 34-68 | 43-84 42+52 10°36
°8 09 48 21°75 22472 33-78 | 3406 | 44-04 44-02 10°80
,;,":7; 1°0 . 576 20°01 +  21°-83 33-21 3376 | 44-43 4440 10-80
g 1°2 ; 189 2192 E 22*83 3357 34°26 ‘ 43°84 43°57 li*14

i ‘ :

06 71 23*99 ‘ 25+17 3572 36°31 5 4088 i 4044 973
.o 0°8 : 208 22-38 | 23*35 34°21 34°77 E 42°87  42°86 1018
g 0-2 58 ‘ 21+34 i 22°33 3387 3446 - 43°21 42°57 1059
.0 1'0 99 22°22 | 2337 3427 34*91 | 4295 42°44 10735
o 1-2 j 127 21-82 5 23°18 33+93 3466 | 42-64 4247 10°84

EftiR 2B L3 Fig. 10 RGN 58 VT 5.
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AREAERIF I I 1 D Bk 3 £ OATROEER, Wik, %
WHICEERET, Ak 50t ORFEYET LSS
EFE TS, bFh 10 5 AOEIRICEEINE. ©
DO ITILHOFME, T OBLH, ®EFR, PR, Sikh
®, BEAA T —BIXUCWEEER T O>WTIZRS
NAEWE L OFREZI T SIS LB Th 5.

HED b TEHT, MBRIE CE5 N A pli & Ui
L, ENE:BEES KORDKMH 2RV, BRI 35000t #]
HOBHEMBEAAEREL DS H 0, T WITROTRUAS B
ThTWS. (1B, 33—6 ZF&)

S = v —BHUP IR T 4 = > 7 DERBHHERE

HOEBHE™ - AN B

FUNDAMENTAL INVESTIGATION OF BED LININGS
OF BASIC HEROULT FURNACES

Kiyoji Deguchi and Tomitaka Nishimura

Synopsis:

¢)) On the magesia bed linings of Héroult furnaces, the extent of molten steel or slag
penetration and their corrosion suffered were investigated fundamentally by chemical analysis,.

polararizingmicroscopic examination and x-ray diffraction. (2)

Inthe linings, with which com-

mon alloy steels were melted, the detrioration effect is limited only to the depth of 10 to 15 mm,

and fairly amount of iron oxides and limes penetrations are found in this layer.

Therefore

the periclase (MgQO) absorbs much iron oxides, which are contained in solid solution as

magnesioferrite (MgO-Fe;03).

Such silicates as monticellite (Ca0-MgO-SiO,), meruwinite

(3Ca0-Mg0-28i0;) and dicalcium silicate (8-2C20-Si0;) exist in the area between pericase

grains.

(3) In the linings used for melting of high chromium alloy steels at higher tem-

perature, more severe changes in quality reach the depth of about 85 mm, into which much

chromic oxides, iron oxides and limes penetrate.

Thus chromic oxide, iron oxides and

* OHEW 3B F4AKLBEASCTHERE ¥ BABEREEASH

— 10 —



-

M v — BRAUR KK S 4 = v F OB ERE 1355

periclase react each other and picotite-chromite solid solutions (MgO-Cr:03-Fe0O-Cr;03) are
‘precipitated, on the other hand limes form monticellite in the matrix. (4) Besides, investiga-
tions were made on slaglike material heaped on bed lining, magnesia and chromium bricks
used for furnace wall. Slaglike material is molten compound of slag, magnesia and chromium
bricks, and consisted of magnetite (FeO-Fex0s), forsterite (2MgO-SiO;), monticellite, diopstge
(Ca0-MgO-2Si0,), periclase and spinel (MgO- ALLO;) etc. Magnesia bricks are not deteriorated
on account of spalling, and consisted by periclase, forsterite and monticellite. Head of chromium
brick changes in quality, and its mineral components are spinel, magnetite, forsterite and
glass. (5 'Finally, mechanisms of corrosion of magnesia lining by slag and molten steel are

considered.
I
ﬁﬁﬁiw4%%ﬁk%54:7y®zﬁyfﬁﬂ&
BER & L FERERZWAIC L BE, Bk LT
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LoA4 v r0BEmeEdL502WETsLEE
HIELTVWBD, £FF0E—he L THEBEEIRL
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FUY BRI o LFRLE WOV THRERCHEL
72

I. & & /5 &
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YO p u MR E ORIEIE4E & D E X 0°0imm
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Z I DWT LS, XRaH, RIGEC X 5B
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(1) 54 =750
TN SRR ERL TV eEIMFODOT, 7

A = IEEPDERS ST H{LEMKE Table 1

HICRTERDTHSE. ETHAROBEEE 2R 2 &,
MgO X 60~67% ‘T, FHEHAVICIX Photo. 1 (a) T
& < B periclase (MgO) R KEGZ L ©,
15 Obh T 0k monticellite (CaO - MgO -
Si0s) 3 X U8 forsterite (2MgO-SiO.) DILELIRILE

(a) Inr par%. ‘(};';) Surface lay
Photo. {. Microstructures of lining block 1.
Open nicol, X70 (2/3).

(a): Round white grains, periclase; narrow
rims around the periclase grains, monticellite
and forsterite. (b): Black grains, periclase;
light areas between periclase grains, monticel-

lite and a little forsterite.

I.

MTHDLNTVS. Ll ZOWEIZRECI>TE
ZORFIVEETH DO T, XBERECL VEEOF
EEER L. SFCRME ST RELEEE (W 10
mm) B 5L, ZORBTE Fe0; XU FeO iz
BELTED, BROBEL S ITVEL LAHELATH

%. FAMSEHEVE Photo. 1(b) T &< periclaseaa’{ﬁ'g

SRrIE{L 8k % W UL L, magnesioferrite - (MgO-

- Fe:0;) EWtkELIDBEZELTHD, T/RME<b

Y v 7 AN AE T IEL 5375 D JA < monticellite
Tk Eh, forsterite bbb TFHLCANELTVS. &
$ X #3E I X o C 4 periclase, magnesioferrite,
monticellite, forsterite 7g KRB X7z,

(2) 54 =2 73f2 -
Thbh—fHFHIEBRL TWieb DTS MR
LET1E MgO 13 75~76% T, MBICIIEE 1o
NEREIZEALERILTHS. LrLEREREBICENT
¥ Table | BERFEL AT &< Cal #hkhiZBELT
k9, LkaoT CaO 2 EUHBRBEEMA ) v
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Table 1. Chemical composition of lining block 1, 2 and 3.
I Depth - J !
Sample  No. 03 Si0: ALO; | Fe,03 CriO; © FeO = MnO  CaO } MgO
3 E g ﬁ . ﬂ —— -
g% O~10 | 1600 6°09 | 1150 | 027 ' g-a | 0°14  14°00 . 44+43
. . @ 20 14+45 | 8-03 1"47-° tr. - 428 | 013 ; 1336 : 5850
Lining block 1 ¢ & 45 11474 | 9+65 | 147 | tr. ,. 1°04 | 0°08 | 1564, 59-93
! ® | eo 10118 | 764 | 179 | tr. | 085 | o0-08 ] 160 | 6683
’ H ! ‘1 A]203+F8203 i ﬁ ) ! ;
| O~15" 960" 800 | 044 | 034 | 13°20 69-02
Lining block 2 D o 10°74 640 Lo0t21 031 ' 14°56 ) 68°06
® ! s5 946 | 690 000 O°11 . 740 7653
@ 90 9+56 | 626 0:00 0'11 | 7°95. 7547
i) 0~5 | 23°95~ 3:74 | 68l 18°18 | 8'24; 0°14 . 19910 19-47
) {5 1314 . 3463 2920 | 1584 ] 1487 | 24-08
® ! 30 12°02 © 6°08 37467 | 14-40 | 13°44 ' 15-93
@ | 50 1064 | 5°16 3690 | 17+30 | 11473 ' 19-06
. 5 I 65 9+62  6°06 33477 | 1584 | 11°73 . 23-54
Lining block 3 &9 | 85 10°20 I 9-52 32+48 | 12796 | 972 2562
@ ! 115 11°69 ; 575 270 | 360 | 0+45 | 1044 647
® | 125 11°15 3745 0°58 | 3°24| 0714 | 9°20 . 70°49
@ : 135 16°45 © 5-45 040 | 4'80 | 0°12 | 14°01 5611
@ , 165 27°65  6°50 0°00 | 4'80 , 0712 . 10730 47°80
@ | 185 22°64 * 540 0700 | 360’ 018 | 8'99 . 54'55
AHECH L AERSNT W5, Tiebh periclase fi (3) 4 =283

VX monticellite, forsterite, meruwinite ’ (3Ca0O-
MgO-2Si0;), dicalcium silicate (B-2Ca0-8i0,) 7=
ETIDONTVSA, BOTDWEEANTIE X
BB X2 TRRINT e nors. U Ul i s
W\ crossed nicol DIRRECR % &, meruwini-
te VIAMSEAI— 4@ (Photo. 2),
cate 1335 B % b DT IUNICE DT D O R0
b, IsBHKEDRBITESHED S Ok 0 by oo
WEZR L7223, SHIIMe 2 EEL T 5 A & B
ND. E7REEZEED periclase HIIARILEL % WRIR
L magnesioferrite AR ED D BB R L toT W
5 LEDXSH#RrLERD L, C OREHNTHED
WS RIS PRS0 X 5 1 Bbh s,

dicalcium sili-

Photo. 2. Microstructure of sur-
face layer of lining block 2.
Crossed nicol, x70 2/3).

Black grains, periclase; white or
grey areas between periclase grains,
meruwinite and monticellite; black
larger area, pore.

CAVRESAHREE DR Cr fF k%58 0 38 LA L
TWSEIWAD S DT, Table | {250 B
L5 ESE, () QORBKELIGA, (i) @~Fo
RELINNB, (i) @~@oiAti4efFC, (v) @
~OOTEED i & D 4 JimbioT 3.

(i) WEREFA (@)

CORIET A = 2 SR %K) Smm DL E CTHST v
ik, BIRIEDERMIDED LTWS. {L2HLE
vt Table | HDFEIHBDD LB T, fLEC 7 b
L SiO: FeO, CaO 7t & 0 5 <o Ths D,
Cro0; 13 18%FREEFE L TV 5. BAMEIHIELE Photo.
2 (a) O &L E O picotite-chromite 1775 (A
MgO 'Cr203‘FeO-CI'203)’ DSEIHRIRITHTHL L T 0 )
7 MYy 2 R MEER O monticellite TH 5. 7 s
Xﬂ@ﬁtiéip@ﬁmmMmme@%Wﬁpmq
tite (MgO-Cr:0s, 3777k, @y=8305A) kg
BOTWS. ' '

i) BERB (@9~@)

ABBETHEB I % 0mm OS2 TET 2 BHN
T, BRIOEHZ VLU AL FIRELEL TG,
CDRITA Cri0s 35 LU FeO s DB L, DR
EERER 29379, 13~17% R LA TNE. T
FHELT Photo. 3 (b) [URLAT L, BEAMDX
#1¥ 71 picotite~chromite RN S T P
9, % b Y v 2% monticellite & /F o forsterite
TEKEN TS, LI OBOFEHIZIZC DD
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(a) Layer A. (b) Layer B.

Photo. 3. Microstructures of layers ‘A and

B of lining block 3. Open nicol, xX70(2/3).
(a): Black dendritic crystals, picotite-chro-
mite solid solutions; white and grey areas,
monticellite. (b): Grey angular crystals,
picotite-chromite solid solutions; rounded
grains, periclase in which magnesioferrite par-
ticles precipitate; white areas, monticellite
and forsterite. ) :

' peficlase ROBFLEL, TOK MIC I magnesiofer-
rite fRIBFHEL T 5. EREE XD TFEIF K

L 75530 picotite [k K¢ monticellite I,

AL, forsterite #BAML Tk, ko DEhicit
HWEBRIRELDTHERTIFAL TV S.
romite [EiRD X BT A Fod oLk pi-
cotite DL IC—F L 7.
dii) HEERE C (D~Q)
3@@fﬂMﬂ)m&~m%f,a4

picotite-ch-

= TEBT

(b) Layer D.
Photo. 4. Microstructures of layers C and
D of lining block 3. Open nicol, X 70 (2/3).

(a): Rounded white grains, periclase; grey
areas between periclase grains, monticellite
and forsterite. (b): White and grey grains,
forsterite and a little monticellite; dark small
particles,- periclase. -

(a) Layer C.

DREMTH D, %@%ﬂn@%mﬁ B1oOREEIFEEAELE
D&w(mmmA@»

(v) SEFED (O~@)

s_ﬂ’bbiﬁlj@&‘_ D LHEBOERELLIA =7
Tdh D, SiO: ik 22~27% fﬁi@C*&bloﬁ%
BELl, EBEIERELABSERETEDTVS. T
73>t Photo.4 (b) 0 & <= b Y v 23 forste-
rite & /bE @ monticellite TR I, Z o
T, periclase FHEABNEL, TOFIZIE mag-
nesioferrite 2fFHIL TV 5.

74 =2 SRE 3 O&RBIC R SR E I X REYT
VRIC X DREBL A, S—BlE LTz Ofa o X#ic X
LHFBICOVWTOEFICERMIZORS. CrK. it X 54
JERElOEIFE (Photo. 5) X 1 ZIEHHBICHIET 5
g mEimd 23kd, 2hb &Eﬂ;ﬁﬂ%ﬁ@iﬁ%ﬁﬁaﬂ
fRE %, RtsEE2ZE AN T, L REZ2{TD
7o X OBRBLEEAD W FRsiEd ~T ASTM o X-
ray powder diffraction card (1952) B#D b DI HE

L 7o FEHREY Table 2 (TiRT.
Layver A
Layer B
Layer C
Layer D

g —Large
X-ray diffraction photographs
of lining block 3. )

. Photo. 5.

Photo 6. chrostructure of slagllke
material. Open nicol, x70 (2/3).

| Black grains magnetite; white areas
between magnet1te grains, forsterlte,
monticellite and diopside. :
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Table 2. X-ray analysis data for lining block 3.

d. Crystal lattice spacing; S (strong), M (medium), W (weak) and VW (very weak)
diffraction line intensities; figures in brackets, relative intensities when the intensi-
ty of the strongest line is 100.

Layer A (0~5mm)

Leyer B (30mm)

Layer C (125mm) Layer D (165mm)

1

T ;\

] T " L : T
i CaQ- ! Ca0- . . Ca0- o100 loMgO- | CaO- |
a (A)| Mgo. ' M80O- 4 Ay M8O- x5, 2MEO- 4 Ay Mgo iMgO. | 2MEO 4 () PMEO- [ Mg0. | MgO
gSiOz - Cri0s Cra0s | SED siO; S8, | SO | Si0: | G6Y |
3.13  3.15 3.13 8.15 3.60 3.62 3.86  3.89
M @0 W (20) VW (40) ! M 40
2.8 2.86 2.92 12942 |2.92 3.12 3.15 3.46 ; 3.49
M (70) M (20) (20) W (20) \i2 (20)
2.73  2.75 2.74 .75 2.91 2.92 13 .15
VW (10) - W (10) VW (20) W (20)
2.65 .2.65 2.63 2.65 | 2.59 .57 2.98 ;2.9 |
(100) : W (100) ; \iJ (50) Pa3) !
2.56 ' 2.57 l 2.55 | 7 . 2.55 2.53 2.75 1277 | 2.7
S (50) \'i4 50 Wi (10) (40) | (10
2.50 | 2.514 2.50 | 2.514 2.50 2.5 2.50 . 2.51 :
C(80) S (80) w (32) (32)
2.35 235 ! 2.39 2.38 2.48 , 2.45 2.45 ' 2.45
W. Qo) . VW (20) v C40) (40)
2.21 21 2.27 2.26 . 2.41 |2.42 2.42 24.2
VW ao VW : (40) (6) VW, i (6>
2.11 0o 2.08 [2.083 | ©2.37 2.38 2.34 ° 2.35
M 10) s|  (00) | : w S VW 10y
2.08 | 2.083 2.02 2.03 2.02 2.29 . 2.26 2,46 2.26
L(100) M 10 (2) A\ (40) W (40)
1.92 1.90 1.92 1.95° 2.1oS 2.1?00) i 010) ; 2.‘1,5w~ 2 1540)
10 (2) ( ; 10) * R ¢
1.81 1.8§ ) 1.90 1.90 1.92 i 11.95 | 2.10 ! 2 2.10
(90) VW (10) W (2 s (10) (100}
1.74  1.76 1.87 .| 1.88 1.80 1.81 1.81 2.03 '2.02 |
VW  (30) VW (3) (90) (3) v (2) (10)
1.71 .71 1.81 1.81 1.81 " 1.73 1.74 1.74 1.93 1 1.95
VW (30 (90) (3)1 VW ao | 100y (2)
1.68 ' 1.68 1.75 1.76 170 ) 1.711 1.87 1.8 |
VW.~ 0) (30) VW (30) VWL (3),
1.60 : 1.603 1.74 1.74 1.74 1.64 1.67 1.74> , 1.74 | 1.74
M, (100) Vv (10) (100) ; - (10) S, (100) ! (10)
1.58 '1.59 1.71 1 | 1.63 1.62 1.73 ;1.7
M (90) ! VW (30) | (10) VW D)
1.50 1.50 ° 1.69 1.6 .67 i 1.58 1.59 1.€6 67 .68
) 10 10 | 90) N2 eD) (10)
1.47 b1.474 1.62 1.62 ¢ 1.57 1.57 1.63 . 1.62
S (100) v anp i v LL(8) VW 1)
1.39 1.39 1.60 | 1.603 | 1.48 | 1.485 i 1.490 1.61 ' 1.59
W (10) | S| (100) : 5) b2 \iA (90)
1.27 . 1.27 ~ }1.273 1.58 1.59 1.57 ; 1.42 143 1.57_11.57
W, 10§ (100) v (90) (8) ' VW (20) ! W, (8)
1.22 i1.22 | | 1.49 .50 1.490 1.38 1.38  §1.395 1.49 ' 1.450
W o (3) VW @0 | @2 0 | @0 \ e
1.20 11,20 1.47 | 1.474 ' 1.36 1.36 | 1.48 ; 1.485
W o) S| (100) VW (20 | S (75)»
! 1.40 .43 1.35 11.35 1.44 ,1.43
' (20) w (28) Wi L 20
! 1.39 1,39 1.395 1.33 1.33 1.39 (1.395
| v (10) 20) W (10) 20 (10)
i 1.38 .38 ! 1.27 |1.266 |1.27 1.38 8
| VW 20) i M  (6) (10) : W (20)
i 1.31 | 1.319 |1.32 1.315 © 1.21 |1.213 [1.20 134 1.350
! W (20) (10) (10) S 15) a0 C(28)
| 1.27 | 1.273 S 1.33 1.33
; S| (100) : i VW (20)
ﬂ 1.20 1.20 i t 1.31 1.315
: M 10 M QA0
t 1.15M .16 : [ 27 1.2710) 1.266 N
i 30 : 6
: ©0 ! | 1.21 1.2(() 1.2§3
‘ i : S (10) (15)
} 5 , i 1.18 2.19
E ﬁ E i w a0
(4) WEEREEmE & CEAARERE O magnetite (FeO-Fe.0;) WAL &

ZHIRIBERED I A = T 2R OTW L L ADE
ELILAWMH T, TOL¥FEHEKIE Table 3 fiTRd &
INizd b & Cry0; Fes0O;, MgO 7n
HMEED SR CE)

BHITHD.
HBHEIRESELDNTEHED,
ZETRL TS, (EALE S DMETT Photo. 6 0 T

wdbh, < bY vy Rz forsterite & /O monti-
cellite T, z Dtz FeO %#@EifsE 5 diopside (CaO-
MgO-28i0:) MHFIZHET B2, Thid X BIER
X2 TR TE LDk, KBERIZXI>TRASE
0> periclase & % U X spinel (MgO-AlOs) A3E2%
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Table 3. Chemical composition of slaglike material, magnesia, and chromium brick.

Sample - | No I?,‘ff;f}; | Si0, | ALO; | FesOs | CriOs | FeO | MnO | Ca0 | Mgo | T4
i ‘ ; i — ‘
. Surface | 11°95 | 2-67 1571 056 .. 7°06 | 14798 ' 3295
Eﬂ:fggi; E% 45 1163 | 1706 | 26°90] 1°32] 7-04 | 0'68 ., 1-15 | 4890 " .
70 8:03 | 1°25 | 32°70| 233! 7°83 | 077 ; 3°56 | 3920
(D |Uncertain| g-4g| 172 | 13°70| 0°15| 539 | 050 | 476 | 65°00
Magnesia | Head | 349 | 2:35 | 127 | 0'15 | 0°00 | 016 | 000 | 9160
brick | L 419 | 2+44 | 2740 | 0°10 | 0°00 | 023 | 0°28 | 90°50
L] ! . H
: Head | 1291 | 14-12 19°38 | - 002 | 045 | 1905 | 2275
C%;ggﬁ“n“ ES 60 9:71 | 24°25 2835 0°05 | O°11 16°36 | 1230
® | 100 7°56 | 2440 30725 0°06 | 0°00 | 15°96| 11-18

bRa0T, ZOWMHEREERC A vEI0 s
LFESRARELA-DOLHEESND.

(5) FEE<I AV YR

BT AEM I 2 — L L TV B A 2 E IR <, 218
O TR D L3k E Table 3 &k H T, #
FE9ITIE Photo. 7 @ £ LK T4 = 7HEEL L ORERE
KEVEINH, EEEE MY v s ARXBORICE L L
forsterite #5 monticellite X 9 2SS4 WXH5THDS.

(a) I‘.nner part. ) v(b) Head.
Photo. 8. Microstructures of chromium brick.
Open nicol, x70 (2/3).

(a): LargerAgrains, spinel; matrices, forsteri-
te; white areas, pores. (b): Larger grains,.
spinel; black smaller grains, magnetite; ma-

trices, forsterite and glass.

Photo. 7. Microstructure of magnesia

brick. Open ‘nicol, X'7O 2/3). {b2ae e EET S Z S AN rEZLNDL. TH R
R-ounded grains, pe-rlclas_e, - narrow S w54 = eI A EEL TED &, %
rims around the periclse grains, fors-
terite and monticellite; white larger Y Lol L EERICLVEEEZSTD 4> D> L5T
areas, .pores. . 5.

(6) {FEEL o NI ‘ — SRR IR DB A I T 4 = v S REE R ICFeO

CHIFBE < & 3 ¥ VIR & R OMICHA KLU Cal 2RET B2, HLILHBAATLL FeOr
CHoOLDTHS. NDOESLEIE Photo. 8 (a) o ¥ periclase RIS magnesioferrite [&li&
L B> spinel k¥rd forsterite w kY v 2 thefp, CaO ji< by v 7 AMIATERIEL, ZH
ZX s, L LEERi: Table 3 iRl 7z & @nmmmdMeﬁ;G&E®rmnmmnq dicalci:

ST DBEL TR, xR 5 & spinel Xird um silicate 7 & CaO Z&ELEEFIBILE M LERI N

£.6,0 magnetite /NS

{FEL, = Yy 2R

forsterite. & glass 75> Tw% (Photo. 8 (b)).

Iv. &

%®

— R K i DR EAVER S D E K ok ER &
INEREATAERAMEDw MY v 2 AW ECHTTHE
2B EHBTE, AMOBEIZO= MY v 7 2AHD

5. FLT= hY vy RAEHIVSL b periclase iz
EAaANEEDTw5S. Lehpkmol s Ca0 =
STEBBLAMIIRSSHIANE L, BRFERET
k20 < MEIKIZ 5 ThHAH 55, periclase R
Zhe B REREIPLHEL bc?ﬁé‘eﬂ'% Lo EEbNhD.

& Cr ST MB R OB AT, BIRRESLEORE X
DEVDERDL S WIIEEIEL 74 = EORICHBIE
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FUL L, TORICETIREY) 85mm DXz kL
Twd. Tlabb Il ORI ) DED FeO, Cri0;
Ca0 s EA%FEL T, Cr:03 35 X U8 FeO JX periclase
(MgQ) :[JL picotite-chromite sk (MgO-
‘Cr:05-FeO-Cr:03) 234l Xh, F7#—J CaO 3=
Y w7 2ED forsterite (2MgO-Si0.) X JEL T
‘monticellite (CaO-MgO-SiQ:) =7rhH rFEx b 5.
L7e 2T OGEIT 03 ) BHHREIRE T35 T
T4 = IREEITH LD monticellite < |
Vv o ABHEERER D, ThX ) ElS D picotite-
chromite RE[AAR 2D Citite T2 2 &0k b HIEEX
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STUDIES ON COMPOSITION AND PROCESS OF
FORMATION OF NON-METALLIC INCLUSIONS IN STEEL INGOTS

Takeo Ao, Dr. Eng., and Taneri Tokuda, Dr. Sc.

The present report is an outcome of the results obtained during the study of the composi-
tion and process of formation of the so-called sand marks produced in steel ingots by the

presence of non-metallic substances.

The results are summarized as follows:

l. Scum patches are produced by the corrosion and spaliing of the runner bricks.
2. «a-Alumina aggregates are produced-by oxidization of the aluminum deoxidizer during

formation of steel ingots by pouring. Such aggregates are never produced

not used.

if aluminum is

3. Non-metallic inclusions produced in bearing steel, when extracted by dissolving the steel
with hot sulfuric acid, are found to consist mainly of Spinel and a little amount of @-Alumina

and Quartz.
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