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Formation and Prevention of Macrodefects in the Squeeze
Casting of a Mg-5wt%Al-0.6wt%Zr Alloy

Young-Ha Hwang, Seung-Ho Huh, and Chun-Pyo Hong

Abstract

The squeeze casting of a Mg-5wt%Al-0.6wt%Zr alloy was carried out to investigate the conditions for the formation
and the prevention of macrodefects, such as macrosegregation and shrinkage defects. The effects of the process parameters,
the applied pressure, the die temperature, and the pouring temperature on the formation of macrodefcts were investigated
in correlation with the evolution of macrostructure. Three types of macrodefects were found; macrosegregation only,
shrinkage defects only, both macrosegregation and shrinkage defects. It was found that the pouring temperature, the die
temperature, and the applied pressure are closely related to the formation of macrodefects. Sound castings without
macrosegregation and shrinkage defects can be obtained under the conditions of 80 MPa<P<110 MPa, 730°C<Tp<

760°C, and 180°C< T, <250°C.
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Fig. 1. Schematic diagram of a mold assembly.
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Fig. 2. Typical cooling curves of the squeeze cast Mg-5wt% of macrodefects as functions of the die and the
Al-0.6wt%Zr alloy at Tp=200°C and P=100 MPa pouring temperatures in the squeeze casting of a Mg-
with two different pouring temperatures;(a) 750°C Swt%Al-0.6wt%Zr alloy with two different applied
and (c) 780°C. pressures; (a) 80 MPa and (b) 100 MPa. -
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Fig. 4. Diagrams describing the conditions for the formation
of macrodefects as functions of the applied preassure
and the pouring temperature in the squeeze casting
of a Mg-5wt%Al-0.6wt%Zr alloy with two different
die temperatures; (a) 200°C and (b) 250°C.
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Fig. b. Typical macrostructures corresponding to the four
regions; (a) shrinkage defect only, (b) both
macrosegregation and shrinkage defects, (c)
macrosegregation only, and (d) sound casting.



Vol. 18, No. 3

Journal of the Korean Foundrymen’s Society

—279 -

7133 HAo] AA=HY A JIEE AXT 4
et
Fig. 4 () ¥ (b)x= &3 255 A3 F /g =

Set]l e g H3lA 7|y S8 x3) F AA2A
S AR AAE el ALE, = 38 2=
200°C, (b):= 250°CeollA] 742}t g8tz vt 5
o] AAEE JAYY P F32X 200°Cl A
5+ 48595 750°Co] 3}, 7144 40 MPao] 3}l A
sl o), SEkq] 50 ol ol wel 800°C
AN P 20MPazbx] ZHAdldch 33 &0}
250°CQl 73%- <fzke] Wzt glout $upg] &%
780°C7}X]= 7134 30 MPa 0|3}l A F3ro] A4
ok AAHALE AAAAHA WA ¢+ PM.S9}
F557 HA o] FA el UAIEY Pas Aol
oA A=Y felpglex 760°C, 7143 50 MPa
o| Aol A = FH 2T ol Ao AAlHA o] Ea)s}
At ZigtEe] HAES AT R A|A S ZHAE
NNEE AZ2T 4 9= F9L F3HLT 200°Cell A
= 110 MPa ©]3}ellA 73191 2w, 80 MPa o]3}o|
Ae AR J2EE AZXE 5 sk 718k 80
MPao|3}ol|lA] 33 X} Sl AAgle] A
g T EE F23 5 g olf= F dHAX =
2 391 F 7igle] A7) Hell T4l A=
= Sxdd e TAFE FYA FEA- QAde]

=

e —

.

FEFURZ A FH o SagFe 708 532 3§
A Wigog gt 3257 Wit w2t A
3t JnEV) AFEH e YA LT Wil
dl, Fig. 4 (a)s} 7] &3 2% 200°Cel H-§- 71ty
100 MPa S|4 # o] 8859135+ 760°Co|A|RE, &
FLw 250°Ce]  (b)ellAle 7IjFE 100 MPadl|A]
T40°CE Fol3 55 & 7 ot

FY L, $EFYE, 282 7S WAl
A Stz Ajg o] A2 gt AFHEAE
YE, 2t F2RATE 92 §udx3 AR FAY
£ A3 A3-E Fig. 5 (a), (b), (©) % (@)l HERS

o} () $2TT EAHE AL, by $329 9
o] A = 7%, (o= AR EA3t= A5,

2la (d)y= ZAA3RE AlHS vepd Aeolot. 538 2%
200°C, 2425 750°Col ke 7§ HAo] A
she A I dATE 2= AR FHelA
felckzgl AlHoA HA o] FA A Faslsl o,
282527} 780°Co|Ake] dHdM= iAo e ¥
Ao] WA F3E3trd.

4. 1 &

4.1 HA[EH Ao HEY

Selch 23 Mg-5wt%Al-0.6wt%Zriol| vebd F

(a)

(c)

Fig. 6. Typical types of macrosegregation in the squeeze casting of a Mg-5wt%Al-0.6wt%Zr alloy; (a) pipe segregation, (b)

centerline segregation, and (¢) minor segregation.

(71)



- 280 -

Mg-5wt%Al-0.6wt%Zrg2-2| S8R T2

A3 =R -G s FER

34

Z74%2] eE Fig. 5 (a)~(0)llA A4 B3ie}. -85
2 AW $53L AR ARrL Dl Ao
A} FA 3] vhelbEs, o] 719EA] AH7} plunger
SR FAlHF-ellA

of s =4

SIATHOE

(c)

Fig. 7. Optical microstructurs of the typical macrosegregates;
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