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Fig. 1 Schematic diagram of static-shearing test
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Fig. 2 SEM microstructures of A356 alloy
Time of isothermal shearing: (a) —0; (b) —1200s; (¢) —3000s; (d) —5400s; (e) —7200s
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Fig. 3 General type of static rheologic
curves of A356 alloy
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Table 1 Result of graphic analysis of primary
a phase of A356 alloy
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Table 2 Parameters of regression analysis of transient strain —stress and its R-square
‘ f.= 0. 80 f.=0.40 f.=0.26
r a by R? a by R? a by R?

0. 06 0.003 9 0.0005 0.9593 0.098 6 0.0374 0.9536 0.1543 0.0594 0.9505
0.36 0.005 4 0.0022 0.8558 0.1989 0. 060 8 0.956 1 0.3346 0.0750 0.9422
0.45 0.0123 0.006 2 0.908 4 0.2337 0. 0652 0.9724 0.409 3 0.094 2 0.9632
0. 86 0.0176 0.007 4 0.944 8 0.2693 0.074 0 0.967 4 0.6804 0.095 8 0.9250
0.95 0.0230 0.008 8 0.956 8 0.304 1 0.0750 0.9510 0.794 4 0.1139 0.9889
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Table 3 Parameters of regression analysis of total strain-stress and its R-square

i f.=0.80 f=0.40 f=10.26

" as b3 R? as b3 R? as b3 R?
0.06 0.009 3 0.0016  0.9822 0.1150 0.0109 0.8856 0.268 2 0.0330  0.9913
0.36 0. 009 6 0.0022 0.9866 0.3653 0.086 3 0.987 1 0.8789 0.1803 0.964 5
0.45 0.0167 0.0034  0.9812 0.5930 0.1251 0.983 8 1.2809 0.2005 0.989 6
0. 86 0.0302 0.0052  0.9907 0.948 5 0.1293 0.9907 1.8252 0.2403 0.9597
0.95 0.0375 0.007 3 0.9902 1.4175 0.2139  0.9764 2.3442 0.2712  0.9927
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Table 4 Values of Y2/ Y| under

different test conditions

F. f.=0.80 f.=0.40 f.=10.26
0. 06 0.98 0.98 1.00
0.36 0.79 0. 66 0. 66
0.45 0.65 0.43 0.54
0. 86 0.27 0.18 0.24
0.95 0 0 0
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Table 5 Parameters of regression analysis of residual strain —stress and its R-square
‘ f.=0.80 f=0.40 f.=0.26
. as by R? as by R? as by R?
0.95 0.0173 0.0033 0.9805 0.4974 0.0576 0.9958 0.5201 0.0773 0.869 2
0. 86 0.0122 0.0027 0.9775 0.294 1 0.0327 0.994 2 0.5121 0.0740 1.000 0
0.45 0. 005 8 0.0029 0.9504 0.1630 0.0456 0.9733 0.3288 0.0519 0.996
0.36 0.0039 0.002 4 0.905 8 0.0510 0.0210 0.8330 0.198 4 0.0414 0.9925
0. 06 0. 0029 0.002 2 0.8135 0.0033 0.002 4 0.8354 0.0127 0.006 8 0.8347
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Fig. 4 Rheological behavior of volume element of

semisolid nondendritic alloy
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Rheological behavior of semisolid A356 alloy with

different morphology of primary a phases

TANG Jinglin', YIN Yajun', FAN Qirrshan', ZENG Daben
(1. Engineering M echanics Department, Tsinghua University, Beijing 100084, China;

2. Mechanical Engineering Department, Tsinghua University, Beijing 100084, China)

[ Abstract] Traditional static shear tests were revised so as to study the rheological behavior of semisolid A356 alloy with different

microstructure morphology. Six characteristic parameters, consisting of transient shear strain Y after loading, transient recovery

shear strain Y, after unloading, total shear strain Y3 during the period of loading, residual shear strain Y, after unloading, time ¢; of

loading and time ¢, between the initial unloading and the steady state after unloading, were put forward on the basis of analysis of dif-

ferent kinds of rheological curves. The relations of characteristic parameters to shear stress, morphology of primary a phases, as well

as solid fraction were obtained by regression analysis, so that the rheological behavior of semisolid A356 alloy can be evaluated system-

atically.

[ Key words] A356 alloy; primary a phase; rheological behavior; static shear
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