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Study on CNC Bending Performance of TA18 Titanium Alloy Pipe

LI Ning, SUN Jin, YUE Changdi, CHEN Lin, GE Shiwei, WANG Zhaoqgiang, TANG Chensheng
(AVIC Shenyang Aircraft Industial (Group) Co., Ltd., Shenyang 110850, China)

[ABSTRACT] TAI8 titanium alloy pipes are widely used in aerospace. Most titanium alloy pipes are bent and formed
using CNC bending. This article focuses on the analysis of the bending performance of TA18 titanium alloy pipes, using
a method that combines uniaxial tensile testing and finite element simulation. First, the mechanical properties of the pipe
were tested to obtain the material performance parameters. The finite element model of the pipeline was established based
on various parameters. The corresponding bending die model was established based on the appearance requirements of
typical CNC bending parts, and the CNC bending of the pipes was simulated and analyzed. At a 45° bending angle, the
effects of friction coefficient, gap and bending speed on the maximum cross-sectional distortion and maximum outer wall
thickness reduction of TA18 titanium alloy tube CNC bending forming were studied. Simulation and experimental results
show that when the friction coefficient between the bending die and the pipe is increased while decreasing the friction
coefficient between the pressure die/anti-wrinkle die and the pipe, combined with a 0.01 mm gap between the pressure die
and the pipe, a bending speed of 0.15-0.5 rad/s, a pressure die feed speed of 8—16 mm/s, and an axial feed speed ratio of
1.1-1.2, the forming quality can be significantly improved. Under these conditions, both the maximum outer wall thickness
reduction rate and the cross-sectional ovality distortion rate reach optimal values. The study verifies the necessity of
parameters collaborative optimization and provides theoretical guidance for practical process parameters setting.
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Table 1 Tensile test parameters
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Fig.4 True stress—strain curve of @8 mm sample
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forming quality
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Fig.21 Effect of bending speed on pipe forming quality
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Table 4 Model test parameters
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5/ (rad/s) 0.2 0.2
FEASHEE B E/ (mm/s ) 10 10
Al ) 325 TR L 1.1 1.1

. J1/MPa
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804.570
743.045
681.521
619.996
558.471
496.946
435.421
373.896
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Fig.24 Finite element simulation results and test pieces
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Table 5 Model validation results %
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