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Laser bending characteristics of Tr 6AF4V titanium alloy
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(State Key Laboratory of Advanced Welding and Production T echnology,
H arbin Institute of Technology, Harbin 150001, China)

Abstract: Laser forming technology was employed in bending of Tr6AF4V sheets and the process characteristic
was investigated. The influence of different laser scanning parameters on bending angle and the process dynamic be-
haviors were analyzed. The results indicate that the increase of bending angle with the scanning numbers is almost
linear. Under the constant bending times, the biggest bending angle can be obtained with an optimal accumulative
line energy value. Different dynamic bending behaviors with different material states during the heating and cooling
process were observed. Moreover, the microstructure and the mechanical property of the material in heated area
were measured and analyzed. The results show that the geometry and the microstructure of phase change zone are
affected by scanning parameters, and the material tensile strength and hardness in heated area increase, while the

plastic property decreases.
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Table 1 Thermal physical properties of
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Fig. 1 Experimental system of
laser bending of Tr6AF4V alloy
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(b) —M aterial heated by laser before scanning
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Fig. 5 Shapes of phasechange area in different heat inputs
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Fig. 6 Influence of accumulative line energy on microstructure (spot diameter D= 2 mm)
(a) —Eae= 300 J/mm; (b) —Eae= 900 J/ mm; (c¢) —Eare= 1500 J/ mm
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Fig. 9 Fracture texture of base metal and

heated material with different accumulative line energies
(a) —EaLe= 540 J/mm; (b) —Fare= 900 J/mm; (c) —Base metal
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