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THE EFFECTS OF CALUCIUM HYDRIDE ADDITION
- TO GREY CAST IRON |
Takaji Kusakauwa and Atsubiro Kobayashi
Synopsis:

The authors studied the effects of calcium hydride addition to grey cast iron and the follow-
ing -resuits were obtained:

1) Spheroidal graphite cast iron could be obtained by addition of calucium hydride (CaHy)
in excess of 4% to a suitable molten iron (Swedish charcoal pig iron) covered with the flux of
fluorspar. .

2) When CaH, and fluospar were added without any other additions, it was difficult to glve
all spheroidal graphite structure, and always quasi-flake graphite was distributed in it.

3) More spongy blow holes occurred with higher addition of CaH, and fluospar, but when
the spheroidal graphite structures occurred, most of the blow holes disappeared.

4 ) For suitable iron (Swedish charcoal pig iron), the addition of both 29, CaH. and Mg-

alloy was not so effective to decrease the amount of Mg which was necessary to make

spheroidal graphite.

5) For the pig iron seemed to be oxidized, when blow holes appeared by addition of
CaH,, spheroidalization of graphite might occur by the same amount of additional Mg as to

Swedish charcoal pig iron.

6) The effect of desulphurization was observed by addition of the CaH, spread over the

molten iron.
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Table 1. Physical properties of calcium hydride®

Chemical : Molecular = Specific Melting
formula weight . gravity | point
CaH, l 42-09 17 816°15°C
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Table 2. Chemical composition of Swedish

charcoal pig-iron. (remelted.)
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CH--11 X 100 (2/3)
Photo. 1 Fluorspar 5% and CaH. 49, addition.
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CaH; 2% 3% 49,

Photo 2. Blow holesv at fracture.
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Table 3. Effects of fluerspar 5% and CaH, 2~5% addition.
Experimental | Fluorspar CaH 'Microstructure | o . '
No. ! addition (%) ] addlilon (%) (gﬁll;:rél) of graf Fracture Addmg method
— ‘} ' - Spongy form Surface-adding
CH— { > | 2 F.G g blow holes ‘method
_ o A few blow
CH—9 5 ( 3 F.G+EG few .
i | ; = N
CH—11 | 5 ] 4 ' S.G+Q.F.G. | One blow hole v
CH—12 5 1 4 Q.F.G.+S.G . No blow hole Z
CH—13 | 3 i 5 E.G+S.G | 7 | Z
[ ! , EG. I F.G. | Bottom-adding
CH—e > L TLUQFG ’ method
CH_15 { 5 i 4 F.G.—ig.g.G. ‘ v . Y

Note: F.G.=Flake graphite
* 8.G.=Spheroidal graphite

Q.F.G.=Quasi-flake graphite

E.G.=Eutectic graphite
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Table 4. Effects of CaH. 3~69%, and fluorspar 7~11% addition.
. R ~ e Microstructure
Expe;;ér’;ental. ag(lilllal(;p(alo') add?;g; (%) U(Fl?‘rtm of gra- Fracture Adding-method
. B - phite .-
! i Spongy form | Surface-adding b
CH—1o 7 ': 3 F.G ' “blow hole | method .
CH—20 ! 9 3 [ ” z , ”
CH—21 11 | 3 ” P ”
. CH-18 7 4 S.G+QF.G  Noblowhole . - 7
T T, S.G+QF.G N "
CH—16 | 8 4 5 1FG | ” i 7 b
CH—17 1 1 4 i - P ’ P
. “The fewest of
CH—42 ! 8 i 6 Q.F.Gg—S.G blow - hole . 7
CH-—43 ‘ 9 | 6 v ” t ' 7 ’ ‘ IR
CH—44 10 ' 6 S.G+Q.F.G . I s
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CaH, 3% FINOHBAITIECRRBSAOTHRIIR 5N Photo. 3. Fluorspar 7% and CaH, 4%
" £+
3, HBL T~ —pSERL T, Sz b RO addition.
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Table 5. Effects of fluorspar 7% and CaH:; 7~10%, addition.
. Microstructure . . *
Experimental Fluorspar CaH- : .
No. addition (%) addition (%) (Fg;rlr;egf gra- Fracture Adding-method -
. E " . . A few blow Surface-adding
CH—45 i / 7 S.6+QF.G | holes method
. . The blow hole in
CH—4% / s Q'i'f}"'sf ag}:he circumference ”
CH—48 7 9 S.G-Q.F.G A }ﬁivl:es blow ”
CH-—49 7 10 S.G-Q.F.G No blow hole 4 (e
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Photo. 4. Fluorspar 7% and CaH: 10%
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CH-38-(1) X100 (2/3) . e
Photo! 5. Before silicon inoculation.

><100 (2/3)
After silicon inoculation.

T CH-=38-(2)
Photo. 6.
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Table 6. Effects of silicon inoculation.
Bxperimental | Fluorspar  Call.  NElle oL Mot o
No. ‘ addition (%)  addition (%) inoculation (%) graphite)

CH-32-(2) - 7 45 0°3 | Q.F.G+S.G | After inoculation
CH-37-(1) 7 45 Q.F.G+S.G | Before inoculation
CH-37-(2) 1 7 - 45 05 t ” 5 After inoculation
CH-38-(1) o 7 4°5 l ’ 7 1 Before moculatlon
CH-38-(2) 7 4%5 07 } y After inoculation
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Table. 7. Effects of CaH: and Mg-alloy addition (Swedish charcoal pig iron)

. Microstructure
Experimental Fluorspar CaH, ! Mg-alloy i
No. addition (%) addition (%) addition(Mg%) - g;’;{ﬁtg)f Fracture
. 1 Fe-Si-Mg alloy ,
CH-—22 7 : 2 o 0°1 i F.G '+ Before Mg treat-
|- ’ i ; 4 ’ ment has spongy
CH—23 7 ; 2 ; 02 F.G blow holes, but
ﬁ p i ° i has no blow hole
CH—24 ‘J 7 ; 2 0'3 ¢ F.G+S.G | after the Mg
: J : ” ; i treatment
CH—25 7 2 ‘ 04 | S.G+Q.F.G
CH—25 ! "7 , 2 ﬂ ,CU—l\ggl alloy T F.G ‘ 4
CH-27 | 7 2 L o | F.G+QF.G
T ’ 2 i F.G+Q.F.G
,C H-—28 ! ) 7 » ‘2 o 0°3 i 1S.G '
. _ ‘ N |
CH—29 : 7 4 2 0°4 S.G i

CaH, 2% OFEIMZ X 3 Mg 4&EMOETHHIILEL
5707z, Photo. 7, 8 ;3 CH—25, CH—29
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X100 (2/3) Table 8 1z e Mo e (M B 4
Photo. 7. Fluorspar 7%, CaH; 2% and Fe- able 8 7RI HiISIdHIEE Fe-Si-Mg 4& (Mg=
Si-Mg alloy 0'4% (Mg%) addition 20%) %Mg % 12T 0°8% ZTHML T, Bk
(2) F2RIWMUEZMFERAL 28BS WILZA N LWEDTHA. T OHiESITEE 7%,
COERITHERA L 72 % 2 #3HL gk O b FREEGIE CaHe 4% MRMNTHIE, 7o —5— 24T 2R
Table 8 12553 Y Th 5. NEHLEEZ Table 912 Ish, LT Mg £&% Mg 2L T 0'4% s
SaT ‘ iF, FRRSMEAIAE 5N B. Photo. 9 !z, Tables
Table 8. The chemical composition of cast TR HIS O BISEHIEET, & b B VHE T35,
iron melted by cupola. Photo. 10 (3% D&z Fe-Si-Mg §& (Mg=20%)
c | s Ma | P s % 0°4% Mg FMU IZHAOUMMT, Y FrRmss
: NG . —75 Photo 11 !} ) iz T 7% S
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Table 9. Effects of CaH. and Mg-alloy addition. (Cast iron melted by cupola)
Experimental Fluorspar CaH:; - | Mg-alloy addition Microstructure . :
No. - addition (%) | addition (%) Rl e (Fgﬁi‘?e of gra- Fracture
CHM—1 7 4 ‘ Fe,—Si—Ol\-/Izg, alloy F.G H No blow hole
CHM - @ 4 ‘ - -
M—2 7 4 04 S.G | ”
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