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STUDY ON THE CHARCOAL PIG IRON FOR CHILLED IRON ROLLS (II)

(Thermal Properties)

Synops1s

Kokichi Otani

On account of the special features of charcoal pig iron that was described in the previous

report (Tetsu to-Hagané, Vol. 43, No 4,
~roll.

1957, p. 444), it
Heretofore such special features have been considered to be owing to the gas contents,

is used for producing chilled iron

and so scarcely investigated with reference to the thermal factors. .
Because the author considered that it had reference to the thermal factors, the following
experiments which had been hardly tested were carried out:

Determination
Determination
Determination
Determination
Determination

1)
2)
3)
4)
5)

of the heating and the cooling curves in thermal analysis:

of the anomalous specific heat value:

of A, transformation temperature:

of thermal conductivities for various pig irons:

of specific heat for the boron-treated cast iron:

From the above experiments concerning these factors (the anomalous specific heat,

ther-

mal radiation thermal conductivity), there were found distinct difference between the char-

coal pig iron and the other pig irons.
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Photo. 1. Experimental apparatus 4°5 KW
Siliconit furnace for thermal analysis.
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Table 1. Experimental results of various pig irons upon thermal Analysis.
Arrest time K )
Chemicai composition () interval mn No. of Kinds of
Symbol Kinds of pig irons o “— T at - Fig.for Tamman
C SiMn P S Ti Cu Ni Cr Mo solidus 2f A1~ curves tube
pt. '
1—g, Teikoku’charcoal (grey) 4.250.780.350.0250. 0220 15! Tr 10 125 Fig. 1 {Tokai tube
2—g Iwata charcoal (grey) 3.560.900.250.17 0.0190.17, Tr 8 12.5 Fig. 2 "
33— Kamaishi coke (grey) 3.952.360.330.15 0.03 ’O 10} Tr. 10.5 10. Fig. 3 ’
d—1 Non-boron cast iron 3.100.390.270.59 0.051,0. 09 0.14 2.5 10.7 } Fig. 4
d—2 Boron cast iron (B 0.013%%) | 3 19“0.35{0.27|0.62 0,053 I0 OQI 0.14 ; | 2.5 6.5 | g.
R ‘ ' T : R I
1-m, | Teikoku charcoal (mottled) | 3.500. zolo 17, 0.29 o.os;o.zof Tr.i o8 133 Fig. 5
2—m | Iwata charcoal (mottled) |3.040.260. 15 0.19, 0.020.150. 015‘ 2 132 Fig. 6
3—g: | Kamaishi coke (grey) £ 3.952. 36*‘0 33 0.15 0. 030.10 Tr. 1.5 e Fig. 7 Maru-
. . mato
4—g | Hirohata coke (grey) 3.542.480.69 0.23 0.050. 11,0.010 .2 5%  Fig. 8 | [ tube
5—w, | Nisso electric (white) ; 4.040. os‘o 78 0.23 0. 04Fo 07,0.020 5 8 Fig. 9
6—w: | Koshuha electric (white) ' 4. 330 240 28 0.29) 0.070.090.018 | 0e WY Fig.10
P : :
1a Non-boron cast iron 6.5 0
2a Boron cast iron (0.0049%) ) . 6.5 0 : Maru-
3a Boron cast iron (0.008%) 3.700.280.35 0.640.115 3.210.960.16 6.5 0 Fig.11 ! moto
4a Boron cast iron (0.012%) 6.5 0 tube
5a Boron cast iron (0.017%) 6.5 0
Table 2. Experimental results in the heating CFOL R r— b OIFRNCIE EAHE R —F L O EE A TR T O

and the cooling of the remelted sample (1-m;)
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A. External appearance

o

C. Parts of measuring apparatus

Photo. 2.
the specific heat (A, B & C)
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'B. Internal apparatus

Experimental apparatus for measuring of

d
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9 ilr=a N .
b rial Bl \ Flectric furnace
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9 Vol b S Specimen
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l BRI
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Alumel- chromel potentionmeter
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Fig. 14. C. Sykes* specific heat measu-
ring appratus improved by Takao

Sato*¥

* C. Sykes and F.W. Jones: Inst.of
Metals vol. 59 (1936), p. 257

** Takao Sato: Department of Phy-
sics, Faculty of Science, Tokyo
Metoropolitan University.
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Table 3. Specific heat and peak point of it at A, transformation point in various pig irons.
Specific heat Peak point of . - —
Symbol of (cal/g) specific heat at Chemical composition % No. of
sample 450~  anomalous A1 transfor- =~ - _ T | e . Figure
830°C part mation C Si Mnj P S | Ti Cu |
f ! I .
l—mg P 11899 28°62 | 728°C £ 3°44 0°30 0°160*26 0°05 0+015 Tr. Fig. 15
2—g; i 99°63 F 26°29 7227 4°00 0°51 0°350°13 0°02 0°17 0°015 Fig. 16
3—ge 65°57 | 17-82 7927 ' 3'90 2°82 0°680°20 0703 010 | Tr.i Fig. 17
4—g 107°13 | 16715 7847 © 3°54' 2°48 0°690°23 0°05 0*11 07010, Fig. 18
5—ws | 107°68 11°05 7407 ' 4'00; 0707 0°750°22 0°04 007 0°020 Fig. 19
6—wy ¢ 102°63 E 2005 7307 442 0*05 0°50.0°35 0°04 0°09 0°0!8 Fig. 20
8—w l 85-02 ' 863 7457 " 4760 0765 0°190°0250°0200°02 0°016 Fig. 21
D-1(B0%) | 94768 | 1611 | 7327 . 3710, 0°39 0°270°59 0+0510°09 0°14  Fig. 22
D-2(B0°013%) ; 8566 | 509 i 7347 : 3‘191 035 0+270°62 L;O‘"0530'09 014 Fig. 23
i ! i ' ! : .
. pih . - , 800 T
BHbha A, LREHO C— 7 OR0IFEIL, B ) AL
Farp—E LT Si BICIOTEES  B— " — & "o
N5 HDTH%. E. Scheil® sz LA | . /
@ Kriz & Poboril, Wiist-Petersen, 761 = x
Q .
Gontermann, Giimlich, OF—%—% ° 0 _ ° ‘
"
HETURRITE DTS, Sig 5 0~39% ¢ =
2L BT 2NT (AL 12) 720°C X 720 e o
. . . * Electric pig iron
80°C It LH LTV 5. - | x Reme[tingpp/b iron
. 700 i ® Carbon steel
FHHEDERANCA T C=35~4'0% O ;. A Cokes pig iron
T ks P i . | @ Charcoal pig iron
HEEPEERD Ay & Si B«Lc&@f—li'ﬁz\‘% Fig. 0 ¥] 7 3 S %
- = - <1 PN O e s oo
24 WWARL . —ixp® & LTk, Siom Fig. 24. The relation between A,; transformation point
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and Si content in various pig irons and steel.
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Table 4. Experimental results of thermal conductivity.
Symbol * Chemical composition ¢; | Temperatur differ-
of . Kind of pig irons - - - e ! ence on both ends of

sample ; C } Si P ‘ S Ti Cu l sample

l—g Teikoku charcoal (grey) 4 25 . 0°78 | 0*35 O'OZS. 0*022| 0°15 : Tr 49 O°C

2—gs Iwate charcoal (grey) ! 3'56 | ; 0°90 025 | 0°17 ! 0°019] 0*17 | Tr 4307

]
3—g; ., Kamaishi coke (grey) [ 3°95  2°36 | 0°33 | 0°15 i‘O'OB Tr l 37°8°C
4—g Hirohata coke (grey) } 3°5 2'48 0°69 | 0°23 ; 005 *11 {0 OlO 3107
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