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M -Mukaiyama. Formation of the white and gray pig iron in the electric furnace
reduction of the magnetic sand and the mechanism of the Graphl’olzatxon of the pxg _
iron in the process. o : « '

. Synopsis. :

The | pxg iron can be devided into two groups, white and oray pig iron.

The former is not only poor in the Silicon and free carbon. (graphite) contents, in
general but the ca1b0n content remaxns in the combmed form of cementlte F ¢5C
‘with iron. : -

~ The {fracture is qmte lustrous, whlte, and ireak It is very hard and brlttle '_Lhe

- latter-is quite- softer and stronger than the white pig ‘and nsed for  the castings. It
1s remarkably rich in Silicon and graphite and the colour of the fracture is gray.

" The writer's experiments in the Electric reduction of the magnetic sand. have
shown the existencé of the critical temperatures. for the formation of both kinds of
iron, white and gray. The temperature ranges are 1,450-1,500°C at the formation or
the smelting zone. The deviations of -the temperatures are. ch1eﬂy due to the slag
compositions.  The gray .iron can never be made under .nor the white iron above
the temperatures. Referring to these facts, he suggests of the principle of the produc-

- tion of the low silicon, and high carbon pig iron in the blast furnace process. '

" The writer made the explanatmn of the mechanism of the graphmzatmn of the pig

. jron during its formation in the furnace. He says that the reduction of the silicon
above the critical temperature diminishes the solubility of the cementite in iron and
consequently cementits decomposes into iron and colloidal graphite. The distribution

. of - the- graphite is qulte uniform throughout - the molten iron. ‘The state of .the .. ...

~graphite after cooling is totally depending upon the composition, temperature of the

‘melt, and the tate of cooling.  The effects of the quantity of Si and Mn in’the iron -

are also shown micrographically. _ L . o i
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Fig 8. (1-—5) Microstructures of Iron with bisilicate slag.
% =120 Etched with I soltn except (I)with 5% HNO, in Alcohl

(D 18000C (2 1,350°0 (3 1400°C

'y
> 8 ) - . . R h . = .
(4. 1,450°C -Fig. 5.(1—10) Microstructures
o ' of Iron with bisilicate slag.
- (1) 1,800°C
: . -
;TA-

(4) 1,420°C
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(8) 1,480°C : ' S 9) 1500°0C . U (10) 1,520°C

S

x =120. Etched with Iron soltn except (I) with 5%, . HNO; in Alcohl

Fig. 7. (1—D Microstrucﬁurés of iron with sesquisilicate slag,

(1) 1,300°C (2) 1,3 0°C (3) '1,400°C

4 1,4200C .. ® 1m0 (6) 1,450 C

‘% =120. Etched with Iodine Soltn. except (I) with 5% HNO, in Alcohl
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Fig. 9. (1—5) Microstructures. of iron with siglosilicate slag.
E x =120, Etched with Todine soltn. except (I) with 5% HNOs in Alcohlk ,
(D) 1,800°C (D 1,850°C » (8 1,400°C

PFig. 11. (1—10) Microstructures -
of iron with eutectic slag.
(1) 1,300°C

x =120. Etched with Iodine soltn. except (IJ with 5% HNO, in Alcohl. _
(2 1.850°C @) 1,400°C (4) 1,420°C

aat




(8) 1,480°C , ©) 1,500"0
A
Fig. 13. (1—4) Microstructures of iron with eutectic slag for different
length of time of reduction at 1,350 °C - x =120. Etched with Iodine sol.
(l) 80. min. - - ; - (2) 60. min. - (8)- 90. min.
N—
. Fig. 14. (1—4) Mlcmsbructures of iron for dlﬂ”erent length of
~ (4) 120. min
‘, - : time of reduction at 1,400 °C with etectic slag

Q). 30. min. (2) 60. min.

: . Fig. (1—4) 15. erostmctures of iron
<3) _90. min. o A . (4) 120, min. for different length of time of redu-
~4 ~ o - ctionat 1,450°C ‘with eutectic slag.
(1) 30. min.

x =120. Etched with Todine sol.
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(3) 90. min.

© | x =120 Etched with Todine sol. F

»Fig, 17, (1—6) Effect of Silicon content on the graphitization of white pig iron; melted at 1,350 °C
(1) Si: 0479 ’ (2 Si: 00502 (8 Si: 0577
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(4) Si: 1081 (5) Si: 1817 (6) Si: 1652

Fig. 20. (1—~5) Effect of Mangan content on the graphltlzatmn of low Silicon white pig iron melted at 1,400 °C
e (1) Sl 0475 Mn:0441 ¢)) Sl 0 479 Mn: 0543 (8 Si:0488 Mn 0735
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o : ~F10* 21 (1 5) Eﬁect of Magan
e contenton the graphitization
& of white pig iron (high silic-
g .on) melted at 1,400 °C

(1) Si:1'765 Mn:0472

. x=120. Etched with Picric acid in
S alcohl




