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Table1 Chemical composition of the experimental material (/%)

Fe C N H 0 Ti
0.28 0.10 0.05 0.015 0.23 Bal.
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~ Advancing side

Retreating side

Bl1 SR n o 2l
Fig.1 Schematic diagram of the process of FSP
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Fig.2 Microstructure (a) and pole figures (b) of the initial sample
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Fig.3 Microstructures of different processed regions
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Fig.4 LAGBs and HAGB:s figures (a-b), misorientation angle distributions (c-d) of the processed regions: (a, ¢) surface and (b, d) center
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Fig.5 KBC maps and twin boundary distribution of different processed regions (red: {1012} twins; blue: {1122} twins; green: {1121} twins)
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Table 2 Boundary length frequencies of twins for different

processed regions (%)

Region Surface  Center RS AS Bottom

{1012} twins 0.09 0.23 1.39 0.23 4.87
{1122} twins 0.01 0.03 0.05 0.04 0.04

{1121} twins 0.01 0.03 0.04 0.03 0.02
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Fig.6 Pole figures of different processed regions
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Fig.7  Schematic diagram of crystal orientation of different

processed regions
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Fig.8 Microhardness of the processed samples
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Microstructure and Texture of Pure Titanium Surface Modificated by
Friction Stir Processing

Xu Feng, Lin Zhimin, Miao Ruping, Tan Shan
(School of Automotive Engineering, Changshu Institute of Technology, Changshu 215500, China)

Abstract: The microstructure and texture of pure titanium surface modified by friction stir processing (FSP) in nitrogen atmosphere were
investigated. The results show that there are equiaxed grains in the stir zone. The average grain size of dynamic recrystallized grains near AS
(advancing side) side and RS (retreating side) side 2.29 pm. In the near surface and central zone, the average grain size grows to 6.48 pm and
8.64 um, respectively, due to the comprehensive effect of temperature increasing and friction stirring. The thermal-mechanical affect zone presents
a gradient distribution of microstructure. The grains near the stir zone has been seriously broken and refined. In the zone far away from the stir
zone, the deformation of the original grains is slight, and the deformation mechanism is dominated by deformation twinning. The width of the
thermal-mechanical affect zone at AS side, bottom and RS side is 900, 700 and 480 wm, respectively. The main deformation twins in the
thermal-mechanical affect zone are {1012 } tensile twins. The structure of stirring pin is an important factor in the texture evolution of FSP pure
titanium. Moreover, the c-axis of the grains in the stir zone are close to the PD direction. Due to the combined effect of grain refinement and work
hardening, the hardness in the stir zone are overall higher than that of the initial material, and the maximum hardness (HVos) reaches to
2192.26 MPa.
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