Effect of hot deformation parameters on the recrystallized grain size inaluminum alloys
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ABSTRACT
This study is focused on the high temperature deformation mechanism of the three aluminum alloys, A60611 A606 and A6082, in
different heating temperatures and strain rate by utilizing thermal processing simulator Gleeble-3500. The experimental procedure
was taken as follows: First, the true stress-true strain curve as obtained from the experiment in various conditions was formatted
through flow stress formula as built by multiple regression analysis. Then, substituted the related coefficients as obtained from the
multiple regression analysis into the formula of simulating grain size. Finally, utilizing OM (optical microscope) and SEM (Scanning
electron microscope) in observing the alteration of micro-structure and grain size in measuring during aluminum alloys in thermal
compression deformation process; in the mean time, comparing it with the simulated value. When the flow stress data were obtained
from the test result at reduction of 66% of three aluminum alloys, A60610 A6066 and A6082, after high temperature compression
tests and multiple regression analysis, it is able to obtain flow stress formula in the appropriate range of 1s-100 € ?0 0.001s-10 580
0O O TO 4000 . According to the result of analysis, it indicates the flow stress of the material decreases along with the temperature
rises; increases as strain rate increases. Via the observation of micro-structure, as the material structure changes and generate DDRX
(discontinuous dynamic recrystallization) and RDRX (rotational continuous dynamic recrystallization) after thermal compression
test; where, one is primarily the dislocation density in increasing from which the necklace structure, the DDRX, was precipitated
from the original grain boundary; the other is mainly the dislocation stack and dislocation climb where the smaller grain, the RDRX,
was precipitated from inside the original grain. In comparison of the actual value with that of the simulated one, RDRX grain sizes
decrease along with temperature lowers and strain rate increases, and the simulated value came closer to the actual value. Reversely,
it increases along with temperature rises and strain rate decreases; the simulated value and the grater the difference between the
actual quality.
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