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Abstract

In this study, we investigated the dominant processing variables that would influence the microstructural development of
AA6061 deformed by differential speed rolling (DSR) at ambient temperature. For this purpose, we carried out a series of DSR
on the samples to investigate the effects of roll speed ratio, sample rotation, and number of operation under specific rotation.
Among these, the condition with a height reduction of 75% at a speed ratio of 1:4 through rotation along rolling direction (RR)
displayed the pronounced results of more homogenous matrix-structure and superior mechanical properties than the others
tested in this study. This was mainly due to the cross shearing of macro-shear pattern in segment where dynamic recrystallization
took place with ease throughout the sample. Thus, an average microhardness value of 101 Hv was obtained in the present
sample deformed by 4-pass DSR with RR where macro cross-shearing was effectively applied.
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Table 1 Details of different DSR processing parameters used in this study

Roll speed ratio | Reduction per pass | Number of passes | Total reduction Specimen rotation
P1 1:1,1:4 30 % 4 75 % NR
P2 1:4 30 % 4 75 % 180°NR, RT, RR per every passes
P3 1:4 30 % 1,3,4 30 %, 66%, 75% 180° RR per even passes
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Fig. 2 Optical images of AA6061 sheet sample after (a)
ESR with 1:1 and (b) DSR with 1:4 for speed ratio

Fig. 3 TEM images of AA6061 sheet sample after (a) ESR
with 1:1 and (b) DSR with 1:4 for speed ratio
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