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Numerical Simulation and Experimental Study of Extrusion Forming of Ti-B25 Titanium Alloy Pipe

Sun Huamei, Liu Wei, Qi Yunlian, Li Xiulei, Mao Xiaonan, Hong Quan
( Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract; In order to accelerate the application of Ti-B25 titanium alloy in ship communication system, DEFORM-3D
finite element software was used to simulate the pipe extrusion process under the deformation temperature of 900 °C and
the strain rate of 0. 1 s ~'with the constructed constitutive equation and the optimized process parameters in the previous
work. And the pipe extrusion experiment of Ti-B25 alloy was performed to validate the results of FE simulation. The
results show that the pipe blank of $62 mm x 12 mm can be successfully extruded under the deformation temperature of
900 °C and the strain rate of 0. 1 s~'. The pipe blank has good surface quality and recrystallized microstructure. After
solution aging treatment at 830 C/1 h + 600 °C/8 h, the pipe blank exhibits good stress-plastic matching, which
meets the requirement of the pipes used in the shipboard antenna.
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Fig. 1 Schematic diagrams of blank and die for pipe extrusion:

(a) blank; (b) extrusion cylinder; (c¢) extrusion rod
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Fig. 2 Finite element mesh of pipe blank
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Fig. 3 Stress field distribution of Ti-B25 titanium alloy

pipe blank during extrusion
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Fig. 4 Strain field distribution of Ti-B25 titanium alloy

pipe blank during extrusion
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Fig. 5 Temperature field distribution of Ti-B25 titanium

alloy pipe blank during extrusion
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Fig. 6 Extruded pipe blank of Ti-B25 titanium alloy
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Fig. 7 Microstructures of Ti-B25 titanium alloy pipe blank at different states: (a) original state; (b) 830 C/1 h

solution treatment; (c¢) 830 °C/1 h +600 “C/8 h solution aging treatment
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Table 1

Room temperature mechanical properties of Ti-B25

titanium alloy pipe blank in different states

Pipe state Ry ,/MPa R /MPa  A/% 7Z/%
Original state 1004 1059 9.0 24
830 C/1 h 863 889 19.5 57
830 C/1 h+600 C/8h 1152 1239 10.0 21
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Fig. 8 Room temperature tensile fracture morphologies

of Ti-B25 titanium alloy pipe blank: (a) macro-
morphology; (b) micro-morphology
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