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STUDY ON THE CHARCOAL PIG IRON FOR CHIILED IRON ROLLS (III)

(The Relationships among Graphite Precipitation, Gas Exhaustion,
Specific Heat and Dilatation of Various Species of Pig Iron during Heating)

Kokichi Otani

Synopsis:
In regard to the graphite precipitation of various species of pig iron, the author measured
~ the specific heat and the thermal dilatation with the specimens which had been vacuum-heated
for gas exhaustion, and the results of these tests were indicated as follows: .

1) Gas exhaustion: The temperature of gas exhaustion from charcoal grey iron made by
the Teikoku Seitetsu Co. was 200 to 300°C, and that from the Teikoku charcoal mottled iron
was 1,000 to 1,200°C. The gas of Kamaishi grey iron was exhausted at a temperature of
about 300 to 400°C, and the temperature of gas exhaustion from the electric white iron made
by the Nisso Seiko Co. was not examinated by this test.

2) Anomalous specific heat of vacuum-remelted specimens: The coarse microstructure of
specimens of the virginal charcoal iron turned to the fine microstructure and the anomalous
specific -heat of it was not presumed a principal consequence by the vacuum-remelting.

In the coke pig iron, the flake graphite was changed to the eutectic graphite and the
anomalous specific heat became greater. In the Nisso electric iron, however, the microstruc-
ture & the anomalous specific heat were not changed at all.

3) Thermal dilatation: In regard to the Teikoku charcoal iron, the thermal dilatation
at a temperature higher than 500°C in vacuum was much more than that in argon gas
under | atm. Therefore, it was presumed that the graphite precipitation was more proml-
nent in vacuum than in argon.

In regard to the Nisso electric iron, the thermal dilatation of the iron at a temperature
lower than 600°C was less than that of the other species of pig ‘iron in both of vacuum &
the argon under the pressure of 1 atm. At a temperature of about 800°C, the thermal dila-
tation in vacuum was more remarkable than that in the argon under the pressure of 1 atm.
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Virginal specimen of ergmal spec:men of ergmal specimen of ‘Vlrgmal specimen of
‘Teikoku charcoal ‘Teikoku charcoal Kamaishi coke (grey) Nisso electric (white)

(mottled) iron. 1-m-1, (grey) iron. 1-g-1, iron. 3-g-1; iron. 5-w-I,

Gas—exhausted specimen Gas-exhausted specimen Gas—exhausted specimen Gas—exhausted spemmen
of Teikoku charcoal of Teikoku charcoal of Kamaishi coke (grey) of Nisso electric (white)
(mottled) iron 1-m-2; (grey) iron. 1l-g-2, iron. 3-g-2, iron. 5-w-2;

Photo. 1. Comparison of the gas-exhausted specimens and-the virginal specimens
in their microstructure. X100 (3/5)
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7. Virginal §pec:méﬁ of
Tiekolcu charcoal mottled)
iron. l-m-1,

iron. 3-g-1;

Vacuum-remelted specimen
of Teikoku charcoal (mottled)

iron. 1-m-2; iron. 3-g-2,

2

Virgmal specimen of
Kamaishi coke (grey)

' Vacuum-remelted specimen
of Kamaishi coke (grey)

Virginal specimen of
Nisso electric (white)
iron. 5-w-1;

Vacuum—rerr;eﬁe
of Nisso electric (white)
iron. 5-w-2;

Photo. 2. Comparison of the vacuum-remelted specimens and the virginal specimens
their microstructure, in which the anomalous specific heat was measured by

the Syke’s method. X100 (3/5)
Table 1. Measurement of anomalous specific -heat of various specis of pig iron by Syke’s method.
: _ Chemical composition ¢, | Anomalous :
Symbol glgn?fogf v Voafczzxrr;ligaelm elted specific Microstructure
‘ C Si Mn P S heat
> !
1-m-1;| Teikoku Virginal 355 0*28 0°14 009 0°018 [20°5 cal/g | coarse
1-m-2;| Teikoku Vacuum-remelted |3°02 0°32 0°11 0°09 0°016 [25°4 - # fine, nodular graphite
1-m-3;| Teikoku 4 3°70 0*33 0°18 0°10 0°016 | 97 7 fine
3-g-1;| Kamaishi | Virginal , 3°66-2°62 0°61 016 0°043 [12*7 # flaky graphite
3-g-2;| Kamaishi | Vacuum-remelted (3°72 2°32 0°23 0*17 0°016 (19*4 #° eutectic graphite
5-w-1;| Nisso Virginal 4°46 0°05 0°14 0°21 0+048 {10°02 7 white
5-w-2;| Nisso Vacuum-remelted [3°56 0°16 0°11 0°27 0042 | 8*38 7 white
5-w-3;| Nisso 4 423 0°09 0°24 0°28 0-027 | 93 7 white
g e , /] 9 = p - . >‘.A -
Table 2. Density of various species ﬁﬁﬂ%nw%@’%ﬁm%ﬂ_%é%wiﬁé CHILD

of pig iromn.
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Fig. 4. Dilatations of various species of pig iron at respective tempera-
tures in the case of vacuum-heating.
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of Teikoku char- of Kamaishi coke Nisso electric (white)

coal (mottled) coal (grey) iron. (grey) iron. iron. .
jron. 1-m-1; 1-g-1; 3-g-1; ' 5-w-13

Vacuum-heated spe- Vacuum-heated Vacuum-heated Vacuum-heated
cimen of Teikoku . specimen of Teiko- specimen of Kama- specimen of Nisso
charcoal (mottled) ku charcoal (grey) ishi coke (grey) electric ‘(white)
iron. 1-m-2; iron. 1-g-2; i

iron. 3-g-2; iron. 5-w-23
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Specimen heated in Specime Specimen heated Specimen heated in

argon gas of Tie- in argon gas of  in argon gas of argon gas of Nisso
koku charcoal Teikoku charcoal Xamaishi coke electric (white) iron.
(mottled) iron. (grey) iron. (grey) iron. 5-w-33

1-m—33 3 1—g—33 R 3-3‘—33

Photo. 3. Comparison of the specimeas heated in vacuum or in argon gas with the
virginal specimens in their microstructure, where the dilatation of heated specimens
at respective temperatures was measured with the differential dilatometer. X50(0.6)
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