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Segregation of Squeeze Cast Al-7% Si-0.3% Mg Alloy Bars

Ki-Young Kim*, Seok-Do Ki** and Jong-Rak Park**

Abstract

Squeeze casting has advantages to improve mechanical properties of nonferrous castings without los-
ing high productivity. Sound pore free structure makes it possible to be subjected to heat treatment and
welding. This process became popular to produce lighter automobile parts alternating cast iron parts. It

has, however, two disadvantages of segregation and scattered structure due to the solidified layers in

sleeve,

In this study segregation behavior of squeeze cast Al-7%Si-0.3%Mg alloy bars was investigated

using HVSC machine under various injection conditions. Degree of segregation decreased with injection

pressure and effect of injection velocity on it was small. Segregation mode of solute was strongly gov-

erned by solidification mode and flow pattern.
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Table 1. Experimental condition
No. Injection pressure, kg/cm? Injection velocity, mm/sec
A 900 650
B 9300 430
C 300 300
D 700 300
E 600 300
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Table 2. Input data for calculation
Density Specific Thermal [nitial Liquidus Solidus Latent
Material X heat conductivity temp. temp. temp heat
g/cm cal/g-'C | cal/em-s-C T C C cal/g
Al-7%S1-0.3M8 2.7 0.3 0.35 720 615 570 93
Heat transfer
coefficient casting/surrounding 0.03, 0.05, 0.1
cal/cm?-s: C
Kinematic viscosity 0.001 Convergence 2x107*
cm?/s criterion
Initial velocity 30, 43, 65 Boundary free shp
cm/s condition condition
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Fig. 2. Specific gravity vs. injection condition.
a) pressure, b) velocity -
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Fig 6. Difference in solidification time between surface
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INJECTION VELOCITY (mm/sec)

Fig. 8. Segregation vs. injection condition.
a) pressure, b) velocity.
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Fig. 10. Mold filling time.

(17)

Journal of the Korean Foundrymen’s Society —77—
50 3.0
L 40 2.5
P4
o
5 E 2.0-
p o0 "
O - O 1.51
w 4
7 <
u 20 o
Y | a 1.0
w
s
g 10 0.5-
o) . injection velocity = 300mm/sec ) injection velocity = 300mm/sec
(4] I r I . 0.0 T T T T
500 600 700 800 00 1000 500 600 700 800 900 1000
INJECTION PRESSURE (kg/mm2) INJECTION PRESSURE (kg/cm?2)
50 3.0
s b) b)
— | 2.5‘ - — -
> 40
o
g T 2.0
i 30+ £
wi
tl.?l A -’/,__-— = g 1.5
e <
8 20+ r“-'
L i a 1.0
w
v
8 10
(@) | injection pressure = 900kg/cm?2 0.5 injection pressure = 900kg/cm2
0 T T T T T T T T T T T 00 T T T L T T T T T —T T 1
200 300 400 500 600 700 800 200 300 400 500 600 700 800

INJECTION VELOCITY (mm/sec)

Fig. 9. Distance to be one and a half times size of
surface DAS vs. injection condition.
a) pressure, b) velocity.

1.0
. (J Numerical method
0.8- @l Simple calculation
O 0.6
w
L2 -
-
e 9.4'
0.2
0.0 T 1 L I T T I T 1 T
200 300 400 500 600 700 800
INJECTION VELOCITY (mm/sec)

Fig. 11. Mold filling time vs. imitial velocity.
AN G Al @ §REANNT 2
QA3 Yok GEANS TAA GEHD G
Fewdel ve} TAA SR ol g3t FA
= AFozRE FHALGE AL Aol



29028 AlT%Si03%Mg §E BAANES BAAT-ANY, 7INE, BFe
v agA 24 gk aduy, $53AT4E
AEe Y AlRME FEFRA UM = 07
— g 7|Zo 3o o] ojyo] IH Aol §E0]
23587 i otz Bn gou, ndFEGdxe R
AT 5 . ZEg LRE g3uzPde FERAL
10.258 S Agol PIXE Agge dFe FALE B
1z-175 . o ARE AF7%Si 297 RFE RAFEG
13.092 o N A= Fd 34go] 0752, o] FH3| 27}
ie9ev i ste] $1E8 FHAo Olkg/mr’e] ZEE 7HAE
HE H)'?, o]F 7|Fo2 XMW 500kg/cm’e] YHOR
P Ater A4 mAEEE P oln $1F 2A
oo el =etol B9 o]F W WEe 2R3 dojd &
1 Jow, B H¥He AeE T2 ¢ ALYdA Y
. WAEEr) wely 22% ZEE 2 H: ¥
i Rl oI5 T8 A, Bk sk n e
. S FAMRI) Al et sighEgow
i% ! o] & = of iﬂé&%&ﬁiéﬁ&ié-%iﬂ7}:a§;§_gﬁ;;g;
P moltt. weh] HF SR FH Sio] HA
I Al Hewl #A e P ikt @ Agel
P % % ¢ugs Fes YHT WA} A&E
T ¢ F gith Fig 139 13385 @9 A-
. AdA e SR Yol] e $AFERE(Cs),
. AR =(TS) 2 2gg)el Azhiste 4%
B g wAAo =z Vb g4 BAolAe 7
Fig. 12. Soldification contour i E T2 71AA {8 71ete) ¢t o o)At &%
(heat transfer coefficient= . o QojutA ¢A =k
0.05cal/cri+s- C) o]}z HAAFE oF37] HAdAc AF
ool ZogAztzo|th fEFSukske)| 422 Q] LYY HEg Algto] AAEooF sh=H o]
Fol| A= (3ursE) AR 2R A S TA 7o) = M 7HdE e AReEGE BAE
A 23, gWEe e 42 golA 3 gomn, NE 28 FAE 2HT F5-SL-8He 94
AAeA S FAglol T AFE vERIch siAel € st
FRRE 7V RA A" g1 AdsE
d, #3 %9 2=AHDASZHE YH&ms} 424 =
200C/s A=olBE $8 2o §3Hve ex
Ak AT 20CHER 24)8 LPdd ¥ 1) 902 ARE BRMY Ao G2
Hol &y= HL WE Aow nL LA o M3t A9 gla, AAELE, AEES T
A FHe dRe(aHeN AMINHEFE ofgk WMst= 7] gloy 7t B¢ F3] "BE
SeuAzty Axsn Qo FEE A5 Relo] HlFo] ozt B Ugum ok =
B Utk ole SYEER Sfo dHWEoR ATFEARE FRTBRAREG Ve HEE
goln i} go] Azgt. £HIZNE RolT Y&d) sgFzo osted A A
IJHEE TIEteE S A5 E §5IAL Fe 22 F USE Y 5 Uk
&0l %ﬂﬂ gq o] F SAHY HF2 2) §8YX A5 DASE TWX A 14-18 4,
HazorE  He A FAFNA 30-40 u o]}, FHFZAIB A=

(78)



FE A13H A 151993, 2)

#2323 3 79—
1 1 \ W’ 1
’ 4
f
Y A
D
D
[ g |
t
_—
A A Eb‘. \—
g )
VYR YY B
t ty 13
T
I
L+$ 3] L+ S P
) T' [
~ | TN
T ™~ - ! N . // ‘\\
fs=1 \[ Co R 1 V _‘_\\
~ ™ -
{ N AN
/ :
\
L /
center surface
—""'""fs ---CSi —‘-TS
L : liquid L+S : liquid + solid S : solid

Fig. 13. Schematic diagram of solidification and variation of solute distribution, strength and solid fraction during

squeeze casting.
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