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Rheological behavior of semi-solid 7075 aluminum alloy in
continuously cooling process

LI Ya-geng, MAO Wei-min, ZHU Wen-zhi, YANG Bin, ZHU Da-ping

(Institute of Foundry, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The apparent viscosity and its affecting factors of the semi-solid slurry of 7075 alloy were studied through a

Couette-type viscometer during continuously cooling process. The differential scanning calorimetry (DSC) was

performed to examine the solid fraction at different temperature. The results show that the apparent viscosity (7,) of the

slurry increases with the increase of cooling rate (v) when shearing rate () is identical, while it decreases with the

increase of shearing rate when cooling rate is identical. The empirical equation that shows the effect of cooling rate, solid
1

fraction (f;) and shear rate on the apparent viscosity is fitted as follows: at 5 =61.235s", 7, =(0.21+0.18v)exp(3.991,);
at v=4 C/min, 7, =2.23exp(3.87y)exp(-0.01f,). It provides a model for the simulation of semi-solid 7075 aluminum

processing.
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Table 1 Chemical composition of 7075 aluminum alloy

(mass fraction, %)

Zn Mg Cu Fe Mn Si Al

5.96 2.23 1.68 0.35 0.30 0.20 Bal.
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Fig. 1 Schematic diagram of viscometer: 1—Lifting nut; 2—
Torque transducer; 3—Cooling water jacket; 4—Insulation
material; 5S—Heating furnace; 6—Argon shield; 7—Thermal
couple; 8—Bob; 9—Metal liquid; 10—Cup; 11—Circulating

water; 12—Servo motor
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Fig. 2 Relationship between solid fraction of 7075 aluminum

alloy and temperature
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Fig. 3 Schematic diagram of continuously cooling experiment

process: 1—Heating; 2—Preservation; 3—Cooling and stirring
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Fig. 4 Influence of cooling rate on apparent viscosity of
semi-solid 7075 aluminium alloy slurry: (a) y=61.235 s
(b) 7=122.475s""
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Fig. 5 Influence of shearing rate on apparent viscosity of
semi-solid 7075 aluminium alloy slurry: (a) v=4 ‘C/min; (b) v=
2 ‘C/min
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