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Table 1 Outer diameter and wall thickness of TA18 tubing
Sample number D6 D9 DI3 D16 DI19 D25
Outer diameter, D/mm 6.21 9.39 12.63 15.84 19.02 25.30
Wall thickness, 7/mm 0.568 0.523 0.681 0.823 1.038 1.364
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Fig.1 Schematic of the hoop tension sample loading
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Fig.2 Stress-strain curve of sample 1” from D25
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Fig.3 Stress-strain curve of sample 2 from D25
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Table 2 CSR and tensile strength and yield strength value of
the sample in the hoop direction

Sample number CSR Rpo2/MPa Rn/MPa
D6 1.33 690 810
D9 2.30 667 788
D13 2.25 677 789
D16 1.57 686 822
D19 1.47 722 824
D25 1.75 765 826
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Fig.4 Relationship among CSR with circumferential tensile

strength and yield strength
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Table 3 Texture components of six different tubing

Sample Euler Texture lnclude.d Contour

number angle/(") component angle with evel
(91, 9, 92) (0002)/(°)

D6 (0,30.18, 0) (T2T5)[1£)T0] 32.43 6.65
(60, 10.12,0)  (0002)[1100] 0 5.16
. (0, 34.85, 0) (TzTS)[lgTO] 32.43 7.02
(60, 4.94, 0)  (0002)[1100] 0 5.32
D13 (0, 34.85, 0) (T2T5)[1£)T0] 32.43 6.41
(65,9.88,0)  (0002)[1100] 0 4.57
D16 (0, 40.06, 0) (T2T4)[1£)T0] 38.46 8.40
(60, 0.27, 0)  (0002)[1100] 0 4.46
D19 (0, 29.63, 0) (T2T6)[1£)T0] 27.90 6.64
(60, 4.66, 0)  (0002)[1100] 0 5.18
D25 (0, 35.12, 0) (T2T5)[1£)T0] 32.43 7.38
(60, 9.60, 0)  (0002)[1100] 0 4.82
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Table 4 Schmid factor of twining system of D6

Twin Schmid factor
(1012)[1011] 0.127
(01T2)[0T 11] 0.117
(1102)[1101] 0.117
(1T012)[1011] 0.127
(0T 12)[01T1] 0.186
(1102)[1101] 0.186
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Table S Axial tensile strength and circumferential tensile
strength of six tubing

Sample Axial tensile Circumferential tensile
number strength/MPa strength/MPa

D6 966 810

D9 933 788

D13 922 789

D16 946 822

D19 963 824

D25 943 826
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Effect of Texture on Circumferential Tensile Properties of TA18 Titanium Alloy Tubing

Liu Fan', Li Yun', Wang Wenrui', Zhang Hui', Zhang Wangfeng®, Wang Yuhui’
(1. Xi’an Jiaotong University, Xi’an 710049, China)
(2. Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: Taking advantage of texture strengthening, the TA18(Ti-3A1-2.5V) titanium alloy tubing with tensile strength of 860 MPa as
well as a good combination of mechanical properties and high formability was developed. While the contractile strain ratio (CSR) of such
tubing must be greater than 1.3 to meet the current standard, the upper limit value is not specified. In this paper, a fixture was designed for
the hoop tension of tubing with a small diameter, and the mechanical properties in the hoop direction of tubing with different CSR values
was tested. The effects of texture on the circumferential strength was analyzed. Results show that the optimal CSR value for the yield
strength is 1.75, while a higher or lower value would lead to a decrease of the strength. Additionally, based on the pole figures and the
orientation distribution function (ODF), the essence of the above regulation is well explained from microscopic aspects. Lower
circumferential strength of hydraulic tubing will result in poorer fatigue life of hydraulic system in service; hence the upper limit value, not
just the lower limit value, of CSR should be controlled. This investigation will be of theoretical significance and application value for the
development of safe and reliable aerospace hydraulic systems.

Key words: titanium alloy; contractile strain ratio; texture; the hoop tension; Schmid factor
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