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Abstract

Friction stir processing (FSP), developed based on the basic principles of friction stir welding(FSW), a
solid-state joining process originally developed for various metal alloys, is an emergingmetalworking technique
that can provide localized modification and control of microstructures in near-surface layers of processed
metallic components. The FSP causes intense plastic deformation, material mixing, and thermal exposure, resulting
in significant microstructural refinement, densification, and homogeneity of the processed zone. The FSP
technique has been successfully used for producing the fine-grained structure and surface composite,
modifying the microstructure of materials, and synthesizing the composite and intermetallic compound in situ.

In this review article, the current state of the understanding and development of FSP is addressed
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Table 1 Matrix metal and reinforcement materials

used in MMC
Reinforcement materials Matrix metals
1 SiC, AlOs, C, Mo, TiC, | Al, Al alloy Al-Li alloy
TiBs, B4C Mg, Mg alloy
o | SiC. Al:Os, C. SisNs, Cu,Cu alloy
9Al503-2B203 Pb alloy, Ti,Ti alloy
3 i A B Intermetallic ompounds
SIC. Al0s, C, (TisAL TiAlL iAl MoSiz)
Complex matrix
4 CNT. Graphene (e.g. Al-Li +Al)
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Table 2 Average micro-hardness and grain size of the surface at the stir zone of specimens

18)

Average micro-hardness, Hv Average grain size, im
Material FSP with FSP without FSP with FSP without
alumina particles particles alumina particles particles
AZ91 as—cast 70 70 ~150
AZ91 FSP/square tool/particle size 3000nm 98 97.11 9.63
AZ91 FSP/square tool/particle size 300nm 101.3 96.87 6.7
AZ91 FSP/square tool/particle size 30nm 103.2 98.52 5.94 7.27
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