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Matrix Development in Cast Iron by Addition of Mischmetal Hydrides
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Abstract

In this study we have investigated the effects of Mm, MmH and MmH, on the matrix development in cast iron,

The conclusive summary is as follows:

The spheroidal graphite was observed when (.5wt.% or more of mischmetal was added and the matrix was of

ledeburite structure, but bull’s eye structure was not observed. On the other hand, the bull's eye structure was observed
when 0.25wt.% of MmH, or 0.25wt.% to 0.5wt.% of MmH, was added. Above limit of the additives, the matrtix

changed into ledeburite structure. As the hydrogen content of mischmetal compound increased from MmH, the

range of additives to obtain bull's eye structure expanded. This reveals the significant effect of mischmetal hydride

on matrix development in cast iron and the possibility of practical use of the additives.
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Table 2. Chemical composition of samples .

2. WER K% o Chemical composition (wt. %)
e c Si S Ce | Fe
A BB ALE-3 &8 Y98 B#EEmEKN K Mm, 0.125% | 3.0 | 1.9 | 0.008 | 0.026 | bal.
WRIHIAR(BAF, BARNLRE CB-150) * BERH Mm, 0.25 % | 3.6 | 1.9 | 0.007 | 0.086 | bal.
A (FMH, Aldrich Chemical Co.)S 2}2} 39%C9} 2.0%
e o ‘ _ Mm, 0.5 2% | 3.6 | 2.04 | 0.009 | 0.058 | bal.
Sie] F@ujz FHP3a o] RAMEK 40 gre floa-
ting dieoj 2} 1.5 ton/eri @ F4HOE A3 18mm ¢ Mm, 1.0 % | 3.@ | 2.6 | 0.008 | 0.130 | bal.
X300mmlL 3.7])9] BEfgolct SR = ARG MmH, 0.1259% | 3.8 | 2.03 | v.007 | 0.026 | bal.
2t 29 {b8Es T BLE A Table 1. 3 2o}, MmH, 0.5 9% | 3.@ | 1.9 | 0.007 | 0.028 | bal.

L3 UES Bpias W7E 2lmm g X100mmH £

i MmH, 0.5 %} 3.2 | 2.05 0.008 | 0.044 | bal.
HEE7Mol B & thF ol & #A ¥ sic 2o %

Tﬁzruﬁq‘?qoﬂ ]__g]_o_] 1350900{'/{_‘ Q_;l: SO'E‘Z_T_' %x]s]—o:] _g_ MmH, 1.0 % 3.60 2.01 0.006 [ 0.076 bal,
A3t TYL%olA WK mischmetal(Mm), MmH MmH,,0.125% | 3.61 | 2.06 | 0.008 | 0.016 | bal.
2 MmH,Z z}7} 0.125, 025, 05 2 1.0wt% A A MnH,, 0.25 % | 3.64 | 2.11 | 0.007| 0.028 | bal.

71e F 75% Fe-Sig 0.3wt. % A 7}3te] T4 FE e
3. S8yt ke 587 X8 &
S5 mIHEE —EEE FERE Wr#mold W
Ff Y=g ALY AR 71239 A
HREREE (LSEMEE)Y) HLEESEEES 3. WERFER U E2Z&=
S48 —#ie ERRIEEE BN Kb

MmH,, 0.5 % 3.63 2.02 0.007 | 0.042 | bal.

MmH,, 1.0 % 3.6 2.05 0.006 { ¢.084 bal.

st 2ojF AN o LB ST E & Table 29 Fig.12 1350 C = &8¢ &%) mischmetal % mis-
£t} ol9lzto] Auldte] dojy AlHL Egnee chmetal hydride € Z}z} 0,125, 0.25,0.5 2 1.0wt.% %
< WAEIY 6 SsicArR 2 A dnd & 4 718 tb2 75% Fe-Si 0.3wt.% & 143558 FE 31
Fojuigz dolsdly 0.056mel EEnuiigg SEZ FAT F fmstds W hapdhsg ol ok
£ 7bsde B vhrgdusiach dvie m
"8' image analyzer(%,Buehler f[{" Ommmet)iﬂziﬁﬂ% 1300}\ 0.125% 0.2%% 0.5% \ 1.0% M
m
SNETEAE L XA £ 2% nialRWOo T B A 3ld 200
AR H3E AP o EH) R EE —
AL 10% AL FRAOZ RA3lS image hoor \\ \ ™~
analyzer 2 =3 3}{ ¢} 1000
O 1300\ 0.125% 0.25% 0.5% 1.0% MmH
Table 1 Sieve and chemical analysis of iron, graphite o
and silicon powder. Z
Sieve analysis Chemical analysis Eé-
Tyler mesh wt, % Camposition wt. % [_"_-:
+ 100 0 c 0.02
-100 +200 | bal, Si 0. 006 MmH,
Fe — 200 +270 | max.20 P 0.005
powder —270 +325 | max.9 S 0.005
- 3258 max. 8 Mn 0.01
Fe bal,
Graohi + [50 5 Fixed carbon 98
rapnite - 150 +250 5-20 Ash 1 Time  ——
powder
— 250 75~-9Q Valatile matter t
Si +3% N 5 %9 Fig. 1 .Variation of solidification cooling curves with
powder ~ 325 99 Impurity 1 the amount of additives,
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Photo 1. Change of matrix structures of the slowly cooled samples with the amout of mischmetal,

MmH and MmH,

2 % Nital etched.
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Fig. 2 Variation of the average graphite area with the
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Fig. 3 .Variation of the average carbide area with the

amount of additives,

Table 3. Effects of additives and their amount on the

matrix structure.

P : peariie
BES : buils eye structure

F : farrite C : carbide

LS : ledeburite structure
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Fig.4 The three types of solidification cooling curves.
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Photo 2. Microstructure of the sample treated by
0.25wt, % mischmetal, and water-quenched

at the intermediate stage of eutectic reaction,
A) As polished. B) 2 % Nital etched.

oAM= BRIEELS] MR, BRIBE, AR
FER, #EHE ¢ AHEES A¥xHe A9
D7 E o BRAKIL EEEB S 2 F(hydride 1t
&) ot Aotk wal gshlel KEFHE, KR
KHEE R TF MmPFe] 2ol A7 1 olg) g =}
ol Mol EiMM AW 9L e Ao
2 A9, mepA olg TAE f8o] L RHE
= Y27l T BAHRS HESHS bull's eye

(24)

*C

Temperature ,
o

A%, ferrite®} pearlite®] BAFEMHEE 2L ledeburitel 4
o] 2@slc olFE AR A ol o} Frt

A= vleldo] Figdol Yeld M7 el <
FHIB#R S Table, 33-20] Zhzhe] S o3&
7F dote AE &Rl e, Figse AH7HAl FH
o wHIR, FHRBHNLRKEE £ RItWHRIRE
etol #AE HERd Zojth AUl A BEGHEIR
B Tg.gr. C "' & Te-gr. C=1154.44+6.5% Si ©l
A RALHIIRIREE Tg - w.C 71 & Tg - w,C=1104
+9.8%c—12.1(%Si—3.00%P)ol| A AL H
A RBRAA AL FH o B« 11687T,
A &IEE < 1115CH = o] At

Fig. 5-a) & Mm 0.1259} 0.25% , MmH 0.125% , MmH:
0.125% & FH7}st 7 59 panghigroltt. o 7lollA
¢ F U= vk Po] w2 B AEE R
w2 v BaRES Ao dojur] FoHA
RACHLSIRE o] oA BRI JgE T U
t}, & Mm, MmH 2 MmH,= thgo] &% H71H
N7 W&ol LEFo iKY KEFRE7F hALE
EA g sloigte HRMmS fiKel Eibs ol
it B E Ol E Min S dod|ER HAMizY
BAERS F338 FiikEsnol &3 A% 24
o2 "o} uabr EHGH Y Photo.29} Zo] %7
H3E Jdogl ¥ HFH o2 &= HFEMK(ASTMDE)
)RR B S5 (ASTM B3 ) o] &) 8}l Hii= pear-
lite &} ferriteZ} IRESH= 23 o] Hujan AZHT,
% austenite Z2+2 F§ JKER T &Atoll o3t
dojvhe kB REFEEE &9 HslHA
WE HER SVl NPH= AikEead B]sho
I EEVE =Elug P Hleko] Holx EF
FE KEREEIT L 3 Folle ol KERE

o) b} c )
Graphite

'es Eutectic
AT
iron carbide

Eutectic

\“"\

AT undercooing

Time

Fig.5. Relation between the three types of solidification

cooling curves and the equilibrium eutectic temperature,




