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Determination of Flow Stress of Semi-Solid Al2024 Alloy by
Backward Extrusion and Upper Bound Method

Taejoon Kim, Naksoo Kim

Abstract

Analytic and experimental methods have been used for the characterization of flow

behavior of semi-solid Al2024 alloy. Backward extrusion experiment was chosen to avoid

the crack on the unconstrained surface. The material constants for the flow stress by the
upper bound technique that agreed with experimental results were determined. The various

material constants obtained for a temperature range above the solidus temperature have
been fitted and represented in the function of temperature and solid fraction. The obtained
result has good agreement only in the high solid fraction.
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2. 28 (Upper Bound Method)
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Fig. 1 Assumed velocity field.
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Fig. 2 Relationship between temperature
and solid fraction of Al12024 alloy

and fitted to 3rd order polynomial.
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Fig. 3 Temperature elevating at the

center of specimen as time running
(T=1000TC).

Fig. 4 Set up of experimental apparatus

for backward extrusion.
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Element Si|Fe{Cu|NMn|Mgj Cr |2Zn| Ti| Al

Rate(wt%) |0.13{0.04|4.20|0.56{1.46| 0.01 | 0.041{0.01| rem

Table 1 Chemical Composition of Al2024.

Solid Fraction, F.| Temperature (T)| Heating Time (sec)
0.6 625 324
055 628 327
05 630 330
04 633 .

Table 2 Experimental condition.
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Fig. 5 Experimental results and upper bound

solutions.
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