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ON THE PRODUCTION OF PIG IRONS FOR NODULAR .
CAST IRON AND EFFECTS OF MINOR SPECIAL ELEMENTS IN THEM

Isao Aoki, Dr.Sci. and Tomojiro Tottori

Synopsis:

Pig irons for nodular cast iron have been produced since 1953 by the blast furnace in Kamaishi

Iron Works.

But sometimes, it took place that inadequate pig irons for nodular cast iron were

produced, although these contents of primary (C, Si, Mn, P, S) and secondary (Ti, As, Sn
etc.) elements were within specification of pig iron for nodular cast iron. :
In order to inspect these accidents, the authors investigated the practical producmg condmons

of these. irons.

And the following results were obtained:

The special elements such as Sn, As, Sb and etc. which came in pig iron from ore materi-
als used in blast furnace had the harmful influence for the formation of nodular graphite,
and the influence was emphasized by the presence of 0°05~0-"1¢, titaniim which was always

contained in pig irons.

Thus the authors were able to produce superior pig iron for nodular cast iron by using
raw materials which contained the harmless amount of the above elements. :
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Table 1 Examples of specification for ductile pig iron.
Grades C Si Mn P S Cr Reference
Ductile pig iron ! A 3:40< ' 1°00~1'50 0740> 0°10> ﬂ0'(.'24> 0°03> 0'1>Ti
(Fuji Iron & Steel) i B 3°40<C  1°51~1°80 040> 0°10> [ 004> 0°03>
o o " "Ranges .. .. . I, T
. .. 015> . i
.Ductile pig iron — — of 0'25> ; 0°035> 0:035> 0°07> ok
(U.S) about 0-355 01>
0°75~2-00 ﬂ
* 1In consideration of specification
**  Other secondary elements may be specified by special arrangement
Table 2. Chemical composition of ductile pig iron (average)
Produced No. 'C Si|Ma P S [ Ti C Cu!As ;Sn Pb Sb | Bi
1 4-28 " 1°51 , 030 0-093 0+029 0-056 0°006 0°09 | 0*013 0°010 0-002 0+004| nil
2 4-21 147 0°31 0°091 0026 0°060, 0°0C8 008 | 0*006 0*00S 0002 0°003f 7#
3 426 145 0°34 0°082 0-025 0-058 0°007 0°05 | 0*008 0*007- 0*CO1 Q-004] #
4 410 160 026 0-087 0°031 0°078, 0008 0°07 ! 0*00%9 0-005 Q°002 0°007| #
5 4+36 1°57 0°33 0°-085 0°027 0+071 0+009 0°07 E 0-C08 0°005 0°002 0+002 7
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Table 3. Mechanical properties of irons
treated by magnesium (average)

Produced ‘ Tensile i Elongation t Hardness
N ' strength ’ b . R
O. (kg / mm?2) (%) ‘ (RB)
1 510 8+8 82
2 505 13+8 84
3 537 12+0 85
4 34°4 30 92
5 1-0 87
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Table 4. Percentage of charged ores.
Description of ‘
ores used ! . 2 ; 3 4 5 .

T 3 v

Kamaishi 37‘48i 17+80; 19+52 28'665 44+17
Vancouver 45+32; 49-84| 45°05 37°82: 48°75
Hospet — i 37221 26°54 — —
Dungun 1i°36° — | — — —
Ipoh —_ - —  20"64 —
Bezwada — 17°76, — —_ . —
Akagane - 584, 9°60, 880 10°15 4-24
Total 10 | 9822

[j 99°95 97'24; 97° 1€
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Table 5. Special elements in ores used.

Ores P Cu TiOs Sn As . Pb | Sb Zn
Kamaishi 0°*04~0°08/0°06~0" 10!0‘05’\«0'08! nil 002 0+001 tr nil
Vancouver 0°03 0007 0+10 -nll 0:008 ‘0°001 tr 0015
Hospet 0°04 001 0-10 tr 0°001 0-001 ir 002
Dungun 005 . 0°03 015 002 0°05 — . 0°015
Ipoh 006 0+03 -0*10 tr 0-003 " 0002 0°+007 004
Bezwada 0°05 |. 0-005 0°15 tr - 0+002 — tr 002
Akagane 0°02~0°04 0+03 009 0+007 |0°*005~0°+007} 0©-002 [ tr 0015
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Ti : Chemical composition .(%) -
Mark addition - A

(2) C | S |Mn| P S | Ti {As | Sn [ Pb | Sb | Bi | Cr | Cu
To 0 4°00 | 1*26 | 0°40 O‘OSOE 0-023| tr 0-007| 0°Q07[ mnil | 0°001{ mnil tr 0°030%
Ts 0-7 397 | 1°24 | 0°37 | 0032, 0°019] 0°02 | — | — — — — — —
Ty 13 3*98 [ 125 | 0*38'| 0033} 0*018| 0°04 — — — —_ — — —
Ts 19 398 | 1*21 | 037 | 0°033| 0*0L9; O*06 | — — - - |. - -
Ts 26 3°95 | 1+28°| 0°39 [ 0°033| 0020 0*08 | — — — — — — —_
T 1o -3*0 3°93 | 1°20-| 0°38 | 0°032,-0+018] O*09 | — — — — N —- =
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Fig. 1~5. Relation between Ti and various elements '(As, Sn, Bi, Pb, Sb) on the

formation of nodular graphite.
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AERODYNAMIC CONSTITUTION OF OPEN-HEARTH FURNACE (VIII) .-

(CONCLUSIONS)

Synopsis:

Hidefumi_, A.‘ ﬁasimoto

Results of the study on the aerodynamic constitution of the open -hearth furnace are sum-
marized, standard dimensions corresponding to the capacities of the single air-uptake furnace
are settled; and-several circumstances brmgmg the results of the model research into prac-

tice are illustrated.

When the capacity of a furnace is expressed by 7, the dimensions and the rough estima-
tions of the productive terms of the furnace are given as follows:
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