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ABSTRACT

Graphite spheroidization and scaling resistance of cast iron

containing 5-109% Al were investigated

It is impossible to obtain spheroidal graphite in cast iron

containing Al with §% and over,

but possible to obtain spher—

oidal graphite even in cast iron with an Al content of about

10 % by increasing Si content

In the scaling test carried out under the heating condition of

9%0C in air for total of 50 hours, the scaling resistance of ca-

st iron containing Al with 89

and over was remarkably supe-

rior, and also spheroidal graphite cast iron was superior to fl-

ake graphite cast iron,

The scale became thinner more compact, and more protective

with increasing Al content,
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Fig. 1 Free graphite ratio with increasirg Al co-
ntent in cast iron by severai authors : i)
Keil and Jungwirth(1930) 2) Sohnchen and
Piwowarsky(1931) 3) Everest(1927) and

~ 4) Lohberg and Schmidt(1938)

F2 Vol 1,No, 2(1951)

2. BRRAK

2-1, BB Y KRS

40 KVA Kryptol fFe 4] # 10 Bz U E F
st A EE Bt o, Table 1 o) e}
A OBRIRBENEEIRE, THM MAl Y Fe-75%Si <
sl v

a2 BB HEEE S R‘r‘“r::}o:l 1450 Coll4 &
frokol —ERER] (10 5 ) HERRSE B, 24 BRRLH
5 sl &Y 2 mEEs gl ok Bapkikb Rl 1k
kS Teble2 o vl ol om, OGRC-9ZKC
Alo] HES 4% BEERY 1.2%, 0.3% =
3F o ot

e MY 3 Al-129% Sigst0'n T3
MAL o Bge] Ko Bimste] Ale] E{LiBEe
= st o, B MRICH 2 Al- Si
B&-> RMA] Plunger o] osle] Fiinstglch.

Ale] 7=l BEE ¢ 25™ X 150 ™2 CO, &

Blol griAstod AH-S st onl ) ¢ 10™ X9
2 LSt BRIt BBl #As ok

Folxns

2-2 iExtt =%

MRt BlBR-2 950 €9 muffle #of 4 of 7| 5
0~ 50 K5l 7 A1 A, BRI Holol] ol F32
7h & WkEste] BRILE = H 525 Hatsig ok

7te £F M 10 BFERlel A8 el 4 Al o
desicator Hiol| 4 30 73fH] A0 8 BERZE &
= W= WEsk e

Frol A1z FIEE S BEES Bhikstr] B3l
ko] 247 S 55 isolite W59 frTsted
base & s}

2E[I ¢ 10X 10™e] AlH & L 7HE Fffol 4
R Al A BRAL FE o] SEMo = 3§
5k gl 2™, mounting 3o scale o] Hojx] &= 7
& Biiksty o vhshed Kol 4 AEE 100 pm 7}
Aol REMRILES EPMAR  ffsigon, ALY
SiAE2 HfE BEsteld.

morphology &



Table 1 Chemical analysis of raw materials (W1t %)
~Jlement | Si Mn P S Cr | Mg Al Fe
Materia
DCI Scrap 3.82 2.84 1 0,24 [0.,02410,0201 0,018 [ 0,035 - Bal
Al Ingot - 0.2 - — — — - 99 6 -
Fe - Si 0.2 75 - 0.05 [0.02 - ~ —~ Bal
Table 2 Chemical composition of Mg-alloyw(Wt %)
Element Fe Si Mg Ca S R.E,
Mg - alloy
OGRC — 8 Bal 45 9 3.5 - 2.5
KC alloy Bal 39,10 10.2 12.15 0.34 ?
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ferrite mo| #jpst= A & T otk & 59%A1 ¥ Mgio] 0,13 %7b7 ¥ o] % BRIRESD] &
Table 3 Chemical composition of specimen (wt %)
Group Specimen No C Si Al Graphite morphology
1 3.31 3.17 4.83 Spheroidal
2 3.58 3.27 5.82 7/ -
| 3 3.52 3.32 6.83 1 + Flake
4 3.42 3.24 8. 75 Flake
b 3.62 3,29 ¢ 10.57 #
i 1 3.07 4.27 7.09 Spheroidal
2 5.50 4.40 10,70 /7
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Photo 3. Microstructure of I'e—Al-C Alloy
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Microstructures of Fe—Al-C
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Photo4 Microstructure of Fe—Al-C alloy in case of elevating Si level
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Fig .3 Gain inweight of Al-alloyed cast

irons for different holding times
at 950 C 1in air
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Photo 5 Scanning electron micrograph of
scale of cast iron containing8,75
9% Al for various holding times at

950 ¢ in air (X3, 000)
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Photo 6, Scanning electron micrograph of
scale of unalloyed cast iron for
various holding times at 950 (C in
air, ( X 3,000)
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