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Fig. 1 Schematic diagram of semrsolid alloy
slurry thixotropic deformation parallelplate

compression experimental apparatus
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Table 1 Solidification conditions for AISi7M g alloys

and resulting structural characteristics

T £ struct Solidification Average cooling  Characteristic
JPe ol Btgiure condition rate/ ( ‘C*min” ') size/ Hm
Norr dendritic MHD method 21.6 r= 40~ 90
Fine dendritic  In steel mould 280 Dp= 30~ 40
Intermediate In graphite _ 5

dendritic mould 30 Dp= 150~ 190
Coarse In preheated _ 5
dendritic graphite (400 C) 10.4 Dip= 260~ 320

r is radius of the primary; Dpis primary dendrite arm spacing.
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Fig. 2 Microstructure evolution of nondendritic semrsolid AISi7M g alloy

held at 580 C for different isothermal holding times
(a) —10min; (b) —30min; (¢) —60 min
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Fig. 3 Stress against holding time for
four alloy specimens of different microstructures
deformed at an initial strain rate of 0.33s™ ' and
0. 45 engineering strain at 580 C
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Table 2 Semrsolid interface area per unit volume S, and shape factor F',

as a function of isothermal holding time at 580 C of AISi7Mg alloy

Initial microstructure of alloy at

Isothermal holding solidification time of 20 s

Initial microstructure of alloy at
solidification time of 60s

Initial microstructure of alloy at
solidification time of 180s

time/ min
S./mm” ! F, S./mm” ! Fy S./mm” ! F,
0 103.5 282.7 56.2 90. 3 41.6 48.9
10 32.4 42.3 24.3 21.4 22.5 21.6
30 22.3 16.5 21.2 13.8 18.7 12.5
60 18. 1 14.7 17.5 11.3 16.4 9.7
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Fig. 4 Microstructure evolution of fine dendritic semrsolid AISi7M g alloy

held at 580 C for different isothermal holding times
(a) —5Smin; (b) —10min; (¢) —30 min
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Fig. 5 Microstructure evolution of intermediate dendritic semrsolid AISi7M g alloy

held at 580 C for different isothermal holding times
(a) =10 min; (b) —60 min; (c¢) —180 min
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Fig. 6 Microstructure evolution of coarse dendritic semtsolid AISi7TM g alloy

held at 580 C for different isothermal holding times
(a) =10 min; (b) —60 min; (c¢) —180 min
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Effect of AlSi7Mg alloy slurry microstructure evolution in

semi- solid zone on thixotropic deformation
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[ Abstract] The microstructure evolution of AlSi7Mg alloy slurry in the semtsolid zone has an important effect on AlSi7M g alloy

slurry viscosity, and is a main influencing factor of the inherent constitutive thixotropic behavior. The influencing factors, such as the

degree of agglomeration among solid particles, particle size, particle morphology, and distribution of particle sizes, in AISi7M g alloy

slurry microstructure evolution were described. The effect of AISi7Mg alloy slurry microstructure evolution in the semrsolid zone on

AlSi7TM g alloy compression deformation was explored.

[Key words] AlISi7Mg alloy slurries; initial microstructure evolution; semtsolid zone; thixotropy deformation
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