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ABSTRACT: The paper aims to study the variation law of springback angle and radius of titanium tube in numerical control
bending, and to reveal the formation mechanism of the variation characteristics of springback angle and radius. Based on the fi-
nite element software platform, a finite element model for the numerical control bending forming and springback of Ti-3A1-2.5V
titanium tube was established, considering the variation in the contractile strain ratio and elasticity modulus. The springback an-
gle increased with the increase of bending angle and relative bending radius. When the bending angle was less than 30°, the

springback radius first changed little with the increase of bending angle, and then increased significantly. When the bending an-
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gle was greater than 30°, the springback radius decreased gradually with the increase of bending angle. The springback radius

increased with the increase of the relative bending radius. The larger the bending angle, the larger the stress distribution area,

and the larger the springback deformation. The larger the relative bending radius, the larger the proportion of the elastic defor-

mation area to the total deformation area in the bending tube, and the larger the springback deformation. The change trend of the

two parameters has no significant effects on springback angle and radius, but the springback angle and radius obtained are larger

than the value when ignoring the change of the two parameters; when considering the change of contractile strain ratio and elas-

ticity modulus, the tensile stress along the outer ridge of the bending deformation zone is greater than the tensile stress when ig-

noring the change of two parameters; and when the springback is unloaded, the tube has a large elastic recovery, which is mani-

fested by an increase in the springback angle and radius.
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Tab.1 Mechanical properties of Ti-3Al-2.5V titanium tube
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Fig.1 3D FE model for the NC bending of
Ti-3Al-2.5V titanium tube
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Fig.2 Energy curves of FE models
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