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ABSTRACT Ultrafine-grained (UFG) materials have caught much attention due to their significantly en-
hanced mechanical properties. However, local deformation easily occurred during tensile and fatigue pro-
cesses of the traditional UFG materials produced by severe plastic deformation methods due to their
metastable microstructure, resulting in the greatly reduced mechanical properties. This paper introduced
a new method of preparing the UFG materials -friction stir processing (FSP), and the microstructure and
mechanical properties of FSP UFG materials were summarized and discussed compared with other UFG
materials.
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Fig.2 Optical macrograph of cross section of the single-pass FSP 7075 Al (a) and TEM micrographs
showing grain structures in the PZ as indicated by the regions 1-3 in (a) (b)""

<y
&v

'4" g b iR T
:2.‘?(""“‘0' @ o
2 §

(& 3 ECAP A1 FSP 8 4H s 41147 1) Y. 71 EBSD JESUAT TEM JE 55>
Fig.3 Typical microstructure of ECAP and FSP ultrafine-grained Cu (a), (b) ECAP Cu; (c), (d) FSP Cu®*!
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Fig.4 Distribution of grain boundary misorientation angles (a) FSP Cu-15Al; (b) ECAP Cu-8Al; and
TEM images of (¢) FSP Cu-15Al; (d) ECAP Cu-8Al"*
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