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Evolution of 8 Phase Texture of Large Size TC18 Titanium Alloy
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Abstract; The large size TC18 titanium alloy bar experienced ten forging passes. Four representative passes which
constituted a forging cycle of “high-low-high-low” were selected to investigate theorientation characteristics of the 8
phase from center to edge, by using electron backscatter diffraction (EBSD). The results show that by matching the
temperature parameters and deformation parameters of the forging cycle, the <100> texture in different location greatly
weakens, and the favorable textures with high strength form which are <110> and <111 >. The recrystallization
temperature of B phase of the forged TCI18 titanium alloy bar is 950 °C and the recrystallization texture of 8 phase is
close to random texture. When the forging temperature is below 950 °C, the main 8 phase texture components in center
are the drawing texture <110> and the retained upsetting texture <111>; Owing to the relatively small drawing in
edge, the B phase texture components are the retained upsetting texture <100> and <111>. The proportion of <111 >
texture of the edge increases with increasing the forging pass, which ensures the high strength of the edge.
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Fig. 1

Strain and temperature nephograms of longitudinal section of TC18 titanium alloy bars by upsetting 40% and

hexagonal drawing 60% at 840 °C and 950 °C: (a,c) strain nephograms at 840 °C; (b,d) temperature

nephograms at 840 “C; (e,g) strain nephograms at 950 °C; (f,h) temperature nephograms at 950 °C
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Fig. 2 IPF maps in different sites of TC18 titanium alloy bars after the 3rd, 4th, 5th, 7th pass forging:
(a,d,g,j) center; (b,e,h,k) 0.5R; (c,f,i,1) edge
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Fig.3 (001) pole figures of B phase in different sites of TC18 titanium alloy bars after the 3rd, 4th, 5th, 7th
pass forging: (a,d,g,j) center; (b,e,h,k) 0.5R; (c,f,i,1) edge
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Fig. 4 Volume fraction of <100>, <110>, <111> texture in different sites of TCI18 titanium alloy bars
after the 3rd, 4th, 5th, 7th pass forging: (a) center; (b) 0.5R; (c) edge
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