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Abstract

In order to solve the problem of bending forming of titanium tubes with small bending radius, the
bending forming test of titanium tubes with small bending radius of 0.9 D (D is the outer diameter
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of the tube) was carried out by using differential temperature push-bending forming method. The
appearance quality, wall thickness distribution pattern and microstructure characteristics of the
material in the critical region of the formed tube were studied and analyzed. The results show that
the differential temperature push-bending forming method can be effectively used to form tita-
nium alloy tubes with small bending radius of 0.9 D, with good surface quality, less wall thickness
thinning, and smaller material microstructure on the outside of the bend.
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Figure 1. Principle of differential push-bending
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Table 1. Chemical composition of TA18 titanium alloy (wt%)
F LTALB KA EHUFERT(REDH, %)

Al \% Fe o C N H Ti
2.5~35 2.0~3.0 0.30 0.12 0.05 0.025 0.015 R

Figure 2. Tube blank cutting
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Figure 3. Bending tubes at different heating temperatures
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Figure 4. Titanium alloy tube with small bending radius of 0.9 D
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Figure 5. Distribution of wall thickness on the inside and out-
side of the bend
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Figure 6. Metallographic microstructure
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