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Table 1  Chemical composition of 6061 aluminum alloy (/%)
Zn Mg Mn Fe Cu Ti Si Cr Al
0.25 0.8~1.2 0.15 0.7 0.15~0.40 0.15 0.4~0.8 0.004~0.350 Bal.
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Fig.1 Deformation during DECE process
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Fig.2 Coordinate grid method of DECE: (a) original, (b) divided

grid, and (c) coordinate grid

Kl 3 DECE A8 J¥ 5 il FE (135 8L J) 43 A RS B
Fig.3 Mean stress distribution after DECE deformation (a) and
the cracks location: (b) cracks at the point A and C, and

(c) cracks at the point B
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Fig.4 Flow net changes after DECE process with different friction coefficients: (a) x=0, (b) ©=0.2, (c) ©=0.4, (d) x=0.5,

(e) u=0.6, and (f) coordinate grid of sample
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Fig.5 Effective strain distribution after DECE for path A: (a) 1st

pass, (b) 2nd pass, (c) 3rd pass, and (d) 4th pass
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Fig.6 Effective strain distribution after DECE for path B:
(a) 1st pass, (b) 2nd pass, (c) 3rd pass, and (d) 4th

pass
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Fig.7 Relation curves between maximum effective strain

and pass
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Metal Flow of 6061 Aluminum Alloy Processed
by Dual Equal Channel Extrusion

Qi Huarong®, Shi Qingnan®, Tao Xinyao?, Liu Zhaohua', Wang Xiaogi', Cheng Jia*
(1. Kunming University of Science and Technology, Kunming 650093, China)
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Abstract: The metal flowing law of 6061 aluminium alloy in the dual equal channel extrusion process was researched by numerical
simulation and experiments. Results show that the dual equal channel extrusion technique can cause severe shear deformation within the
material, which possesses a grain refinement and deformation strengthening effect. The deformation process is controlled by adjusting the
friction coefficient. Four passes dual equal extrusion with A and B paths was performed on the 6061 aluminum alloy. Results show that dual
equal channel extrusion has a strong effective strain, and at the same pass, path B has a greater strain strengthening ability than path A.
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