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A Study on the Squeeze Casting of Al-7.0Si-0.4Mg Alloy for Fuel
System Parts

Soon Ho Kim"

ABSTRACT

Alumium alloys casting are gaining increased acceptance in the automotive and electronic
industeries and squeeze casting is the most efficient method of manufacturing such mass produced
parts. This study has been investigated the microstructures and mechanical properties of
Al-7.0Si-0.4Mg (AC4C) alloy fabricated by squeeze casting process for development of Fuel system
Parts (Fuel rail). The microstructure of squeeze casted specimen were composed of eutectic structure
Alumimim solid solution and Mg,Si precipitates. The tensile strength of as-solid solution treatment
Al-7.08i-0.4Mg alloy revealed 298.5MPa. It was found that Al-7.0Si-0.4Mg alloy have good corrosion
resistance in electrochemical polarization test.

Key Words : squeeze casting(=7] = 7] 2¥), AI-7.08i-0.4Mg alloy fuel rail(AC4C &7 d & A,
Mg:Si precipitates(Z3 4 41 & 8), electrochemical polarization test (471818 &3 Al @)
1. & e, WME7ta A T2z % #HeH P,
A4, FUl 2 AARA AEa gL A —1?4_1_ AFTz A 9 S5 St A
Wyl g golsta e v, 53] AFA 7]74]H'E A A Bl A A1Ag F ded, ole @ A
el A AAHQ F2E A4, RES F 2} 7) A RE 9 ﬁakg}oﬂ z=3 9 H7aA

ToR 7]€7H‘?=}-4 T80 12 o= “HE"%E z
a3 A gelg A wekA v} et 4
A= ol 7|EE HEHA77] s ohFd Iy
o7 7lgside WS sheta ook 2 g
7€ FAXNE A5 A S AFste, AF
A ARag F, AuFTtE AR duA ZAl

a2ugAl) 2 vtadlaMge 2 giF
A £ §E}~—| A7k &3] o] Fol AL
d ]‘4"2 oj¢} Zo] A-FA FFsiet wHE
b Ao At AFEHA U A=

ol 0}14‘:} I ol AT 29 BFEs=

F
o
¥ 0l o off ox

P
).

e
34,

X2 rjr ol we
e -
°$~
‘

F\

i HAEd: 20039 59 219; AASAY: 2003 1149 149
# 2AA A Aeheti Faoa A5 6
E-mail: skim@silla.ac.kr, Tel: (051) 309-5623

48



AeE  FFRALFEEHA A28 A2z

ANEES ¥ 5 A& AF9 Wioln, 334
o2 zFatY Ay &4 ERE F 917 B
o HE A BRI F AFUYLeRE Al 9
Mg 5 A% F8 3248¢ & + s, 2
ZAME AL AE R FxAo] 4319, 7]
AZLEA, 8384 2 38 FA7E A= ¢
3t ARG RES A3 B2 (FA FE AR

o 74 600071 <!

of &1 gt} £3], A
Al-Mg-Si7l e &4, 4 T A¥Al
53] $g3te] A, #A, A4, 44 € B4 T2
2 A3 H A3 5 #5714 FF gl A
253 Atk wd 20004 DAl-CuAl FF)olt
70004 B(Al-Zn-MgAl )l vle} Zxs EAT
Ted A (A + A agdA )l o) 723ts
' AR 28A Aot 283 AIFE FEAY
74, Al-Si-MgZl 3E(AC4C, AC4A, ACACH 5)&
FA0l FL Al6~10%SiAl FFo) 22 MgE
7Hl Mg.Si 1k AZd o3 Xz adE
F-ois) 7)AF dAR fadE ANE g3l
o FAA= Ac4cH FFLS EFrE@anel si
(6.5~7.5%), Mg (0.2~0.4%), Mn(0.35%) 5°] &5 ¥
Al-Mg-SiZE A Z A, Sie AlEA &Y ¥ ot F
Z24 N 2 WeRy Foadrt den, Mg
A4e AR Fa WAAd 2S4S
o 719sta e AR &EA . e Sig
PAHEA o2 st AAAA] GA AT 4
o] He Roz A ARY FXE W3
Mng vl 22 "vbsta ok T3, ACAC T
A3 A S BARER TR BF
b 3R MgSiE A3t A&7 E e
| %3 ATE AFFE RaFo] Yrrte o9
ACAC AlAAE AZA Y(Wheel)S M| 2§
H3E, vl #A o) 2 (Mission case), 0] & 3}
] (Flywheel housing), B.2}%(Bracket), 9 H¥
o EZ(Water cylinder block), HXZ B¢} R E
(Pump body and accessary) ¥ ¥ E(Handle) 5
3] %ol AEH 1 Je AFA FFAA T T,
B#s Asak FEgo g Axres s 3
4% ARE AR Ut oA Ax 7isE
2 7l 9% dAnjgy FaAo] dlFHAA
NE AGFZNY F27)ES BAT IHEL F
v, B4 ol Al pF Thol s
(Squeeze casting)? WHE-§ VI E

(SSHTE & 4 den,'"? 53], A Fx 7%

V)
BN

oo

= orle

Lo

&

A

)
2

o o

yd

o do s &

oX 1l

olo
oft
o2
N

i ®

TTAaz

49

Azl AZF 2 Al A%
A} A, FERA
of 9@ uhs3), AFRF FEAR 2 A
T A4 52

- g

off
st
2
BN
ly

oF 80% ©)dol FEE AZXHIL U=
£ At Hed 292 |~H
t FEFZAED 0%
T e, oAFEE 27
Zta s}, Xdg yRrxy 9
o FERELS FRE
A7) wEolch 4 ojg} o] A 2 AT
o] MAE AFa Az dsFdx FF9 shiel F
< Y Y (Fuel raihel] @3 A7 AR s @
Aol 7he Fiolgtn & 4 Qo wekA 2 o
A ME ACAC AlHE S WAZA 2 71AF 44
ZAbstaL, A EAE BEA AN FUAEE &R
Feel FEHEE A% ¥ATE AYE Fo
A & ARz HaE AW A L8
3 AgA BE(Fuel rail)S Msnz

8 o~
ik
RO

O

e

onl

> of

ot fok
ol x| J'
o b j]a

e

S

N

¢

&2 o

o,
o

TYL B J4n o
ol
off

2. MEE=xl 2
2.1 AMME L AlHMH =

2 AT AAle FEE AT F ALSI-Mg
FaAlE dAe =, of FFhAe AIFFA
= AsA FF AFE AR ol AHEHI 9
A F Uz, F2AEEF), T4% Te A &3t

LR\

o ALgEI 9dth o) F AlSi-Mg §FA F
AC4AE SiE 8~10% &3t o), &% F%F
ol dT AR oADFY FEZol HY] uE
o T FE5AFE do HE 2A
o] glo], B dFo A= AC4A B3 Si(7.0%)%}
Mg(0.4%)E S A 8 I & F93 AcacEF

(Al-7.0%Si-0.4%Mg)S AAZ AA3AY. of
2] ALRE Blee EgEe &3 F HAHE
dEE HAE AdAst7] At §& L2 E
AHEEien, 82 2 RS2 E Fig 19 e
Wadd. 282 §3A AH8E =7hUE d72A
E7MUE ol &3l9 vE oA dE AC4C IngotE
falstgl oy, 2= s A8 (Maker : Japan UBE



Aes o FTAHLTEHA A0 ARE

Co., 299 HVSC 800)2.8 AN %H AH 33
Z Z4L& Table 19] YebA Az ow A%
T, dAE 2 275 Sol & 9L A& Fed
i

Adjgr oA A|shde.

Fig. 1 Schemetic of HVSC for melting

Table 1 Chemical composition of Al-7.08i-0.4Mg
alloy

lements |
Si | Mg
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CujZn | Fe Ni
(%)} ()| (%) (%) (%) er

specim (max){(max)|(max) {(max) {(max}{{ %)
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Fig. 2 Optical microstructures as fabricated (a) and
solid solution treatment (b) of Al-7.0Si-0.4Mg
alloy
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Fig. 3 SEM micrographs (a) and EDS analyses (b) of
Al-7.08i-0.4Mg

treatment

alloy as solid solution
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Table 2 Mechanical Properties of Al-7Si-0.4Mg alloy
as solid solution treatment
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spc;[:;f;en 2085 | 2314 | 62 T6
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Fig. 4 SEM fractograph of Al-7.08i-0.4Mg alloy
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Fig. 6 Potentiodynamic polarization of AC4C(M1) and
380A1(M2) alloys in a deaerated 0.03% NaCl
buffered with KH,POs - NaOH(pH7.0)
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Fig. 7 Photo of Fuel rail trial manufacture
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