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ABSTRACT The influence of step variation of shear rate on transient rheological behavior of semi—
solid A356 alloy with different morphologies of primary a—phase was explored through the use of rest
time experiment by a self-designed rheometer. The initial shear rate was 367.3 s—!, the variation values
of shear rate were 50.2, 83.7, 118.6, 141.8 and 195.3 s—! respectively. Results indicated that the shear
stress changed gradually from the transient peak value to its steady-state value while the shear rate
altered from the given value to that of the initial shear rate. Empiric transient rheclogical equation,
T —Te = Ta, e~*  which is used to describe the relations of shear stress, shear time, shear rate and
morphology of primary a—phase, was obtained by ways of regression analysis.

KEY WORDS semi—solid alloy, tansient rheological behavior, step variation of shear rate, appar-
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Fig.1 Diagrammatic sketch of rheometer
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1  speed controller. 2—D.C. motor, 3— torque transducer,

A Fe BBREF S HUE o WEARARTSY 17 oo couming 57 hel hearngs, 8 muogen in,
2, - ) . 7-— nitrogen out. 85— heater, crucible, themocouple,
. pm® P HIE o m%kﬁ}]gﬁ?ﬂ”ﬁ fATLL 11— stirrer, 12—semi—solid alloy, 13— themocouple,
Z:ﬁj%f#Tm#Eﬂﬂﬂ'ﬂﬁfum,[ﬂ 2 F Etj%é%ﬁ% 4 14~- chart recorder. 15— torque readout
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Fig.2 Microstructures of semi—solid alloy A356 isothermally sheared at 530 T for 60 s {a), 1200 s (b), 3000 s (c) and 5400 s (d)
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Fig.3 Schematic diagram of step variation of shear rate
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Fig.4 Experimental curves of shear stress—shear time for

different step variation shear rates and different
shear times (shape factors of o phase £}

la) 80 s, F.=0.09 (b) 1200 s, FL=0.36

{c) 30000 a, Fe=0.45 (d) 5400 s, F.=0.88
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Table 1 Fitted parameters in regressed equation of shear stress vs time applied with step varied shear rates

Fe=0109 Fe.=0.36 Fe=0.45 F.=0.88
4n [rg=436.1 Pa] (1206 8 Pa) (ry=140.5 Pa] (ra=110.0 Pa)
57! Tag k R? Tan k R? Tap k R? Ta, k "?
Pa s 1 Pa s 1 Pa s71 Pa 57!
195.3 53.3 Q.099 0.90 26.0 0.144 a 89 10.5 0.155 0.88 3.61 0.22 0.86
141.8 92.3 Q.09 0.91 43.0 0.115 Q.89 17.0 0.130 0.90 5.46 Q.20 0.84
1186 118.0 0.079 a 89 51.0 0.104 0.93 18.5 a.117 0.87 6.33 0.19 0.92
83.7 187.0 0.a7a D8 720 0.081 a 90 264 0.094 0.86 7.98 Q.16 Q.90
0.2 3120 0.062 0.94 11290 0.065 0.93 - - - 10.20 0.15 0.83

Note: 4n—satep variation of shear rate; F.—shape factor «f primary & phase; 1:—stable shear stress:

Tag: fe—regreasion parameters
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