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A Study of the Quality Control on White Cast Iron
— Effect of FeO Present in Cupola Slag —

By Daisaburo Koyama and Keishi Kubo
Kuwana Works, Hitachi, Ltd.

Abstract

The quality control of white cast iron represents an important stage in the
manufacture of malleable iron under complete quality control system. The
characteristics of white cast iron are considered dependent on its chemical com-
position as well as on the amount of gas content. Particularly in duplex melting
by means of the cupola and the electric furnace, such as adopted at the Kuwana
Works, the operation of the cupola takes an important part. Recent reports
available indicate to several effects of FeO contained in slag in cupola on the
melting operation. To see these effects more in detail, the writers conducted
an elaborate investigation in this respect as well as the effect of FeO in cupola
slag on molten iron and found the followings :

(1) The complete control of Si and Mn in white cast iron must include the
control of FeO in slag.

(2) It is important to control CaO for the control of FeQ in slag.

(3) The mottling of white iron decreases as FeO increases in slag, but it is
at the sacrifice of graphitization rate, fluidity and mechanical properties
of the iron.
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Table 4. Results of Analysis FeC in Slag and
Silicon, Manganese Loss in Cupola

No. FeO% .| Si% ‘ loss% Mn% : loss%
1 5.92 | 1.61 | 10 0.58 10.8
2 5.97 [ 1.60 11 0.61 6.2
3 714 | 135 25 0.49 24.5
4 7.14 1.34 25.5 0.56 14
5 7.57 1.40 | 22 0.48 26
6 8.76 1.24 | 31 0.43 34
7 8.91 1.15 36 0.44 32
8 9.06 1.22 32 0.43 34
9 9.33 1.12 38 0.41 37
10 9.76 1.23 | 3Ls 0. 44 32
11 10. 60 1.08 40 0.40 38.5
12 11.06 1.10 39 0.38 41.5
13 11.14 1.09 39 0.37 43
14 12. 90 1.05 41.5 0.37 43
15 13.05 1.06 41 0.34 48
16 13.55 1.01 4 | 0.33 49
17 15.01 0.97 46 0.3l 52
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Fig.2. Relation between FeO in Slag and
Silicon Loss in Cupola
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Table 5. Results of the Analysis of the Slag

No. | S102 | MnO CaO FeO !CﬂO;fSi02
i 44.52 i 1.70 39.37 | 3.76 | 0.88
2 } 44.58 2.34 35.92 4.86 0.81
3 43.78 | 2.4 37.86 5.26 | 0.86
4 43.99 | 1.83 39. 22 5.53 | 0.89
3 44.12 | 2.49 37.68 5.57 | 0.85
6 | 42,94 | 1.8 38.76 713 | 0.89
7 44.92 | 3.18 33.15 7.73 | 0.74
8 16.14 | 2.62 34. 64 8.20 | 0.75
9 18.06 |  3.52 30.16 9.55 | 0.63
10 45.06 | 3.33 33.31 | 10.31 | 0.7
11 16.04 | 3.71 32.63 | 10.63 | 0.71
12 47.82 | 4.07 29.36 | 11.55 | 0.61
13 47.23 | 3.90 28.39 | 12.92 | 0.60
14 47.80 |  3.50 23.66 | 15.98 | 0.49
15 18.22 | 4.17 21.42 | 17.61 | 0.44

’-’-i'o L7z 2> Tk Mn, 81 28583 5 BTl

I LTHL AT v oD FeO AT
TCEILEMA{TO LB TEL W, Mn, Si 0% . #£3
BT AZEINIT LAY RAZ v 7 FeO I8 E X
if';
(4) RFy¥dap FeO & Si0;, MnO, CaO &
DR

AF v 7o FeO E{hofk = AR KRS H 5 5
7 Okt 5 AR X2 TR R 2 ke,

T ORI DORERTT O ThTz, BSRITEHE O 54T
kxR, BESRICE Uik AdkdTcHs ko

bl R -I’ P o
_— If " 1
5 v :I — "\ / ,"L-) o

b1(Si0;) =—0.57899
b:(MnO)= 0.54066
b;(Ca0) =—0.80364
L7232 Tohb ORRRIZ2Z DT L <785,

FeO0=60.49—0.58 Si0,+0.54Mn0O—0.80Ca0O

ITDOARZ o

T



H . &F & B & s £ 2 a2 11 5
Lo LERIERADOFELZIT 2 TH S L,
f=n—m—1=11 “ ~
bi: | H =1.304<¢(5%)=2.201 n
by: |ty =0.644 <t(5%)=2.201 - sor X }
bs: |4 =5.322>¢(1%)=3.106 %
275D 01,02 13 5% OEMRBTHETHL by Ol ;,H 2’5’|— ¢
ﬂ?f' 3., DEO#ERL b, FeO wxfL Tk CaO # > . -
AR LH Z Enbhrot-, Hinmizcd FeO - *4: ik g
CaO & 2HBBERIZH 2 DB YRTH D Si0z 12D T “
ii:ﬁw‘ﬂlﬁmebm@ DK ESEELDIEL,
BRIEDFEMFE X Ok, LOEBEEICEVWTRH i 4 5 & 7 & & 0 U
5103 23k %< ;:-;LfLﬂf‘s ZEIXARNFETHLH S Ca0 % (Fed) %
T A LIk DS FeQO 3 ST 52 L BTX S, A A7 o270 FeO & agkiboEF
ZTDEERZ v ﬁ‘E{f?iI@’-HF#EEE.#iSJ: O X b, Ca0/ Fig.4. Relation between FeO in the Slag
S5i0;=0.9 <HVWEEELF B, %7 CaO %37 and. the Morthing
= rall PR -y )1 oW 0 SN BN L B R A # 6 £ ¥ o A T ¥ ® i

e f’?ﬁ?i‘ iE CaO DffIZIT—E DS 5,

(V] XS5 w oD Fe QBEHD
#HEHORRFRICOWT

EA_E D5 Roh 6 G ik 25 D [Ji”r’ﬁ I EXFKZD
R e ds b 2 o S DR T » FhD FeO 214
SH L gEdh o Si, Mn 25221l EH+52 &
;if%ﬁﬂy’)”;%gimwwﬂwﬂﬁﬁﬁma BLIE

TREIZOWTHASHLIRG, B bR

VIR 7 K IC oW TR 2 T o7,

(1) EBRFE
AOHER LR 7Tt #2485 2 5t =4 —RELDI &
:;Uﬁok%@ﬁyO%@EM:ﬁﬁﬁZM:bﬁﬂ

THBZ{TV, AR5 v 7D FeO #ffix Z{bEZ T+
«J"lff"f;fé*tfiﬁ“‘f Lf‘:g

(A) BEZZx %,

(B) z2—2z2lt2%x%,

(C) AKFLZZEZS,

o QERIZAERH U7 FEM IR E —EIZ 3 5
%@@ﬁﬁf,fﬁf,3Hﬁ2ﬁTHﬁzjh?za
Fe-Si |1 45%Si, Fe-Mn |1 75%Mn > |7z,

. HK X OHELIBSI BB CZ L T—
TEOBIKIFEET b BEE 110V, T 4,000A,
FEERE 6 70 & LEAUWA X b Hivs U TRl
A BRI VERCL 72,

(2) EBRRR

¥ =2 RF BT HEEIRNRDORE T 6

(3) EERE R

(a) AgbizovTix 40X50mm ORI O € »

b DFEAIRGT X o THIE ~E 4

(5
TR LT

7 N

T OTHD

Table 6. Conditions of the Cupole Operation
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Table 7. Results of the Fluidity of
the Test Piece
No.  FeO(%) | 3tz (mm) No. FeO(%) #E(mm)
1 4.31 630 10 6.95 | 550
2 7.92 605 11 5.53 590
3 10. 31 560 12 5.26 620
4 4.86 650 13 8.76 540
5 8.20 570 14 6.75 590
6 10. 63 520 15 6.19 600
7 8.65 530 16 5.72 580
8 7.73 570 | 17 5.46 620
9 5.03 610 18 3.76 630
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Fig.5. Relation between FeO in the Slag

and the Fluidity
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Table 8. Results of the Mechanical Properties
of the Test Piece
N FeO | Hi 88 51 | fi Uf'N FeO | i8R H |
0- (%) | (kg/mm) | (%) | No. (/_)__\ (kg/mm) | (%)
1 \ 4.31 32.6 10.8 10 | 6.95 29.7 8.0
2 | 7.92 29.4 8.8 11 | 5.53 30.7 9.3
3 ‘10.31 25.7 7.3 12 | 5.26 31.0 9.5
4 | 4.86 ' 30.6 8.9 13 | 8.76 29.2 7.0
5  8.20 | 26.0 3.5 || 14| 6.75 29.5 8.8
6 | 10.63 24.1 2.7 || 15| 6.19 30.7 10.3
7 | 8.65 27.5 5.0 16 | 5.72 30.6 8.4
8 | 7.73 28.8 7.8 | 17 | 5.46 30.0 8.6
9 | 5.03 | 3L5 8.7 | 18 | 3.76 30. 8 9.0
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Quantative Production of Special Cold Strip
Steel accomplished
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