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| Effect of Ni addition on the Structure and Strength of
gray cast iron containing aluminium |

Nak Won Kang, In Chan Kang;

ABSTRACT |

Recently there were many studies on the development of cast iron for increasing strength, thermal resistance
and mechanical properties, etc,
The effects on mechanical properties and variation of solidification structure of hypo-eutectic cast iron was
investigated when Ni(Al) was added with a fixed quantity of AI(Ni) content,
The conclusions are as follows.
1) Tensile strength was the maximum{over 41 kg / mi) when Al is added about .72 %.
2) Torsional strength and angle were increased with increasing Al content and represents maximum value,
when Al and Ni content are 1.5 and 2.0 %.
3) With increasing Ni content, tensile strength decreased because of the effect of graphite coarsening, But
torsional strengths were increased with the appropriate addition of (Ni%-+Al%) content because of

“the effect, of strengthened matrix,
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.9 50 Table.1. Chemical Compositions of the
Tkﬁ 1 i specimens (Wt %)
gy | Alloy C Si Al Ni Fe
2111 Al 5.4 | 2.0 | 0.33 - | Bal
Chiil plate .l A2 1 7 0.37 0.86 1
— A 3 " 1" 0.39 | 1.79 "
a) For Chill Test b) For Tensile and Torsion A4 /" 7 0.38 2.70 "
(CO, Process) (CO, Process) B 1 y y 0.79 _ y
: B2 " " 0.92 | 0.77 1
Fig.1 Mould for Preparation of Specimen.
B3 1 /! 0.68 1.81 1
B 4 1" Z 0.68 2.44 1
ZE 2 5L AT A7 Al H A C 1 py ” | 50 _ y
Yoo & FuFd e HEE #EetuA Fig.2 C 9 / g Les | 0.04 y
(a)2} zro] Chilldo® =g 10,30 % 50m Eolx C 3 " y | 34 | 75 Y
Ao el 22 FaHu|H oz AFsPoen, 7t C 4 " ./ {52 | 2.73 y
] A A A ES Brinell Hardness 2 &A &gt} A D1 py y 2 09 - .
ol vlxe Al ¥ Ni9o] IS ZARE| 93t Fig,2 D 2 9 " 2 16 | 0.85 B
(b)et Ze o1 2 W& ARAS A8l AR D 3 " A IO e
E 2 AEIAREE SASY Y B Ao AL D 4 . " 501 | 2.78 .
Al ge] 318tz e Table. 1 3 29rth
om, Niel Hrlgo] G715 1 72 Fol @A A
o}, 3 3o x22 Nigfel 0.8 g =dm 7t
fy Upper -G o A mASL 2.7 %AdE A9 2SS & F
4 Center {:,“::E,~ Q 9]l ©}. Photo.2% Al & fiko] 0.72‘”«0.68% zg%ﬂ
| |_ L& A=A SFolM & vl Mg dendrite 22 o] Wy
{Lower L:70 G: 40 0.1' S 7tA 3 ARl geow, Nig o 0% Rux
D:6 R:8 o3 0.77%, 1.81 %, /3 252 AlHAXM=
a) Hardness and Structure b) Tensile and Torsion Edzzel wAstl. Ni g 2.24% it 2l
Test Specimen Test Specimen © el Ms 2H E A sdol lhEs RS
t} Photo.3 1.594 =2 Al-S gr&st AL-2A] 1%
Fig.2 Dimension of Test Specimen A ohel Aok MIsty SRdA ARE g
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Photo.1.: Stuctures of Fe-3.4C-2.0Si-0.35A1 gray iron, according to the rate of solidification and

increasing Ni contents.

Photo.2. Structures of Fe-3.4C-2.0Si-0.7Al gray iron, according to the rate of solidification and

increasing Ni contents.

(40)



— 355 —
4

’ A ' s ,. ,. A

P . , ;o / ___\~ L b C N J luw.i.‘:f
oS e AR

: - ~ A N M m- ) rﬁﬁ-
LI - , Y. ’ “’ cE L &\ . !
e~ ar th..l.! _.._.V\Q ¢ x&ﬂ‘

- AP e~ I v.?.. . .

The Journal of the Korea Foundrymen’s Society
Structures of Fe-3.4C-2.0Si-1.5Al1 gray iron, according to the rate of solidification and

increasing Ni contents.

Photo.3.
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Structures of Fe-3.4C-2.051-2.uAl gray iron, according to the rate of solidification and
(41)

increasing Ni contents.

Photo.4.
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Table .2, Brinell hardness of specimens

measurement Brinell hardness
Alloy\ Position Lower | Center | Ulpper
Al 217 2i9 2G2
B1 212 202 202
Cl1 207 206 184
D1 164 150 141
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Tensile strength of Fe-3.4C-2.0Si gray iron with increasing Al contents and fixed
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Fig.4 Variation of torsion properties with increasing Al contents and Ni contents,
~O— —@— Alioy A A= HEH A
| e s 4. Nighaol Z7hsw Felol zojshrl 23050 <l
r i oo ee= pAlloy C - Y -
S b e altoy b A7 F71EA gskort, 71z 4ol AstEle] A Gyl
x (Ta) g _ -
: ; (A1%-+Ni%)el BN M EUZ 4ol 2]
: g o 5 AU
: : 2 n & 8
i I : 1. N.Sugiyama et, al; Metallurgia ABM.Vol. %
< (1970) 3
o 408 c
1 2. A.B.,de Souza Santos et, al ; Annual Congress
1 1% of the Brazilian Metal Association(July 1976)
. 3. A.Sinatora ;Metallurgia ABM Vol 32(1976) 255
’ 4. &K ; K4S BEEE Vol 17, No.4(1979) 378
5. A.B.de Souza Santos ; International Cast Me-
Fig.5 Variation of torsion properties with

1. (Ni%+Al1%) 9

increasing Ni contents and fixed Al

c

ontents.

o] BT ool Hu x

SAxAE YRS ¢ F U}k

A EE AlTFFEol 0.712% =4 7K =
°F 41kg/mho} 4 VHERHA T

HERAE 2 v EYLS ALY &9 S71eH Y

FdER o AlghEo] oF 1.5%, Ni 2 %ellA

tals Journal, Vol.2( June 1878) 21
6. C.Defrancq, J.Van Eeghem, A .Desy ; 36th
International Foundry Congress, Beogard(1969)
7. F Martinez, D M, Stefanescu; AFS, Vol.91
(1983), 595 ~ 599 |
8. C.Defrancq, J.Van Eeghem, A .Desy ; 40th Int-
ernational Foundry Congress, Moscow(1973)
9. K.P .Cooper, C.R.Loper, AFS Transactions,
Vol.86(1978) 241

(43)



