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Ultra fine grain copper prepared by
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Abstract: The continuous equal channel angular pressing introduced is a new method to produce ultrafine grain
(UFG) materials, which applies continuous extrusion technology in ECAP technology to manufacture UFG materi-
als and solves the problem that can' t manufacture large bulk UFG materials by traditional ECAP. Through simula-
ting continuous ECAP process of copper by DEFORM-3D, the metal flow, strain field and temperature field are ob-
tained. The deformation processes are compared under the conditions of various speeds and different friction factors,
the optimum process parameters are obtained. The experiments are performed by optimum process parameters, the

results indicate that the hardness increases clearly during the first 2 passes of continuous ECAP, and the hardness is

saturated after 2 passes, the grain size of about 400nm is achieved after 12 passes.
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Fig. 1 Principle diagrams of ECAP(a) and continuous extrusion(b) and continuous ECAP(c)
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(a) —Filling stage; (b) —Initial ECAP stage; (¢) —ECAP stage; (d) —Forming stage
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Fig. 4 Variety of effective strain of billet
(a) —Filling stage; (b) —Initial ECAP stage; (¢) —ECAP stage; (d) —Forming stage
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Fig. 5 Variety of temperature field of billet
(a) —Filling stage; (b) —Initial ECAP stage; (¢) —ECAP stage; (d) —Forming stage
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Fig. 8 Microstructures of billet copper(a) and copper extruded by continuous equal

channel angular press after 2 passes(b), 4 passes(c), 6 passes(d), 12 passes(e) and
TEM image(f) after 12 passes
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