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Preparation of ultrafine grained aluminium by
continuous equal channel angular pressing
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Abstract: A new continuous equal channel angular pressing (ECAP) technique was developed and successfully pro-
duced unlimited length of pure aluminum with ultrafine grain. After one ECAP deformation pass, profuse subgrains
with the size of 650 =900 nm are formed, few dislocations can be found inside the subgrains, but high density dislo-
cation networks still are observed in some grains, the hardness of material increases 87% . After four ECAP deform-
ation passes, the sizes of subgrains change little, but the subgrain boundary becomes straight and thinner, the incre-
ment of hardness is insignificant. Compared with the traditional ECAP technology, much higher temperature in de-
formed zone during the continuous ECAP deformation accelerate the process of dynamic recovery, so many clear
subgrains form even after one ECAP deformation pass, the microstructures and hardness change little with the in-

crease of ECAP deformation passes.
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Fig.2 TEM images of transverse microstructures after

one pass of continuous ECAP deformation

(a) —Cell structure inside grain and SAD pattern; (b) —Movement of dislocation;

(¢) —Subgrain structure; (d) —High density dislocations inside big grain
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Fig.3 TEM images of longitudinal microstructures

after one pass of continuous ECAP deformation

(a) —Near the surface; (b) —In central parts
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Table 1 Hardness of surface and transverse

after one pass of continuous ECAP deformation

Position Hardness, HV
A 45
B 44
C 43
D 46
E 43
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Fig.4 TEM image of two pass

continuous ECAP materials
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Fig.5 TEM images of longitudinal
microstructures after two pass of

continuous ECAP deformation
(a) —Near the surface; (b), (c¢) —Center
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Fig. 6 TEM images of transverse microstructures

after four passes of continuous

ECAP deformation
(a) —Microstructure and SADPs;

(b) —Dislocation in grain
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