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A Study of Rheology Properties of AMS0A Magnesium Alloy

S. H. Han(Mechanical and Precision Eng. Dept. PNU), J. H. Lee(Materials Science and Eng. Dept., DAU),
C. G. Kang(Mechanical Eng. Dept., PKU)

ABSTRACT
In this study, the effect of the temperature of magnesium slurry was investigated by mechanical stirring method. The
evaluations of rheological behavior of AM50A magnesium alloy were measuring of viscosity and microstructures in the
semisolid state. The apparent viscosity was investigated at continuous cooling rate using a concentric cylinder viscometer.
Measurement of viscosity measures torque that act to stirrer rotating in slurry doing continuous cooling using torque-meter
and expressed by POWER-LAW. Microstructures were observed after mechanical stirring that enforce time at steady state

temperature of solid fraction.
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Fig. 1 The schematic of experimental process (a)pre-
heating (b)melting (c)resting (d)cooling
(e)stirring



(a)chamber (b)induction coil (c)crucible (d)stirrer (€)DC-

motor (ftorque-transducer (g)protection gas mixing unit

(h)protection gas nozzle (i)STC-16NB (j)data processing
computer (k)TDS-602 (l)apparent view of equipments

Fig. 2 The view of experimental equipments
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17, : apparent viscosity of semi-solid alloy(Pa - s)

G : stirring torque(N.m)

L : geometric immersion depth of stirrer in liquid
alloy(m)

1, : stirrer radius(m)

I, : crucible radius(m)

€ : stirring angular speed(rad - s)

T : temperature (C)

olel] thE AFAE Fig. 3 off Bk

4. 48

(1) Apparent viscosity £ 449 &3d Frjaly
Jztell 938} solid fraction ©) F7}3l3, apparent
viscosity & F7}8E 4 £ A

(2) Apparent viscosity © solid fraction 2ol t]3}
o] £4H(POWER-LAWE H7|¥ = don, AF
2 HHEEE k-2 apparent viscosity graph 2] 7]-&7)
E 949 ES ¢ 5+ Uk

-432-

600
n —— Shear rate=18.3(s"]
a_‘ 500 ~—— Sheas rate=36.6s")
= wene Shear rate=73.2{s"]
= 400} Cooling rate=20{°C/min]
a
]
2"
S
rEads
o
T
© 100]
o
a
oF
< 1 i 1 N S— | 1
640 630 620 610 600
Temperature[°C]

Fig. 3 Effect of solid fraction on apparent viscosity
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