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Abstract: Finite element simulation was employed to investigate the wire drawing process of TC4 titanium alloy.

Multi-pass drawing experiments were conducted with optimized parameters, and the microstructure, texture, yield

strength, and tensile strength of the TC4 titanium alloy wire were evaluated at different drawing passes. The optimal

drawing parameters were determined through a combination of finite element simulation analysis and practical

production. Microstructural analysis of the TC4 titanium alloy wire before and after drawing revealed that increased

total deformation facilitated § grain spheroidization, resulting in a more uniform microstructure. After drawing, the

maximum pole density of the wire increased from 7.38 to 13.44, accompanied by the emergence of a distinct fiber

texture. As the number of drawing passes increased, the elongation decreased from 14.3% to 11.7%, while the tensile

strength increased from 1020 MPa to 1113 MPa.
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Fig.1 Geometric model of TC4 titanium alloy wire and drawing die
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Fig.2 Equivalent stress field nephograms of TC4 titanium alloy
wire under different friction coefficients: (a) 0.1; (b) 0.15;

(¢) 0.2; (d) 0.25
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Fig.3 Equivalent stress field nephograms of TC4 titanium
alloy wire under different drawing speeds: (a) 100 mm/s;
(b) 150 mm/s; (¢) 200 mm/s; (d) 250 mm/s
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Fig.4 Equivalent stress field nephograms of TC4 titanium alloy
wire under different deformation amounts: (a) 12.1%; (b)

14.8%; (c) 17.4%; (d) 19.8%
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Fig.5 Equivalent stress field nephograms of TC4 titanium alloy
wire under different working cone angles: (a) 10°; (b) 20°;

(c) 30° (d) 40°
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Fig.6 Equivalent stress field nephograms of TC4 titanium

alloy wire with different sizing zone lengths: (a) 2 mm;

(b) 4 mm; (c) 6 mm; (d) 8 mm
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Fig.7 SEM images of annealed specimens at different drawing passes: (a) S1 specimen; (b) S2 specimen; (c¢) S3 specimen
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Fig.9 Pole figures of TC4 titanium alloy wire: (a) before

drawing; (b) after drawing
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at different drawing passes
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