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Cold expansion forming of Ti-75 perforated tube

SU Hang-biao, YANG Ying-li, ZHAO Yong-qing, GUO Di-zi, WU Jin-ping, ZHAO Heng-zhang, ZHAO Bin

(Northwest Institute for Nonferrous Metal Research, Xi’ an 710016, China)

Abstract: The feasibility of preparation of large-diameter seamless pipe of Ti-75 alloy using rotary piercing and cold
expansion method. The microstructure, mechanical properties and crack along the pipe axial direction of the situation of
the piercing tube and cold-expanded pipe were tested. The results show that Ti-75 large diameter alloy seamless pipe can
be prepared using the rotary piercing method and it has a good plasticity. At room temperature, when the expansion of
diameter is less than 15%, the tube with tensile strength of 780 MPa, yield strength of 685 MPa, elongation percentage of
13.5% and contraction of area of 55% can be obtained by cold expansion forming. There is no extending cleft in the tube.
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INSTRON 1185 Table 1 Room temperature property of rotary piercing Ti-75
OLMPUS PMG3 JSM6460  tube
No. Rw/MPa Rwo/MPa A%  ZI%  d/mm
1 725 635 20 56 "
2 720 630 20 56
5 3 710 625 21 51.5 s
4 710 62 19.5 555
Note: Rn is tensile strength; Ry is yield strength; 4 is
elongation percentage; Z is contraction rate; d is wall thickness
of the piercing tube.
1
o
15.072 W/(m'K)
21 Ti-75
o 2.3 Ti-75
Ti-75 (2]
10% 2
2 Ti-75
Table 2 Room temperature property of expanding Ti-75 tube
Ti-75 50 No. Ruw/MPa Rpo2/MPa A%  Z/I%  d/mm
10% 1 795 685 15.0 53.0 0
B3] 2 800 695 140 56.5
10%~15% 3 770 705 135 545 3
4 785 685 14.5 55.5
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1
Fig.1 Microstructure of rotary piercing Ti-75 tube different parts along lengthwise and lateral direction: (a) Lateral structure of
forehead; (b) Lateral structure of middle part; (c¢) Lateral structure of end part; (d) Lengthwise direction structure of forehead; (e)
Lengthwise direction structure of middle part; (f) Lengthwise direction structure of end part
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Fig.2 Microstructures after cold expanding Ti-75 rotary piercing tube in different parts along lengthwise and lateral direction: (a)
Lateral structure after cold expanding, wall thickness of 10 mm; (b) Lateral structure after cold expanding, wall thickness of 13 mm;
(c) Lengthwise structure after cold expanding, wall thickness of 10 mm; (d) Lengthwise structure after cold expanding, wall

thickness of 13 mm

3
Fig.3 Surface states of rotary piercing and expanding Ti-75 tube: (a) Photo, piercing, wall thickness of 11 mm; (b) Photo, piercing,
wall thickness of 15 mm; (c) Photo, expanding, wall thickness of 10 mm; (d) Photo, expanding, wall thickness of 13 mm; (¢) SEM
image, expanding, wall thickness of 10 mm; (f) SEM image, expanding, wall thickness of 13 mm
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