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Large-diameter seamless tube of Ti80 alloy fabricated by roll piercing

SU Hang-biao, YANG Ying-li, WU Jin-ping, LUO Yuan-yuan, SONG Fei-fei, ZHOU Wei

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

Abstract: The feasibility of roll piercing for fabricating large-diameter tube of Ti80 alloy was introduced with bar
diameter of 280 mm. Perforation parameters such as temperature, total compression deformation rate and appearance
quality were considered. Size, microstructure and properties of different heat treatment conditions were investigated. The
results show that the way that the large-diameter tube of Ti80 alloy are fabricated by roll piercing is feasible within the
temperature range of 1 020—1 150 °C, the deformation rate of punch presses should be 12%~17%. Ti80 alloy tube under
the heat treatment regime of (960 °C, 30 min, WC)+(600 °C, 4 h, AC) can obtain good comprehensive mechanical

properties.
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1.1 XREGRAR
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AT AL, REERINREIENGRZE, X
MBI RS BRI, o FAm
1 020~1 150 °C, fri& I A2 5 h, 77 LA A TZC200,
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d 310 mm=26 mm &, BILE e K 62%, W RE 1
Hy 2.5,

Z 82 LR EAEAHAE fiZ b, EFE(1 050 °C, 30
min, WC). (1050 °C, 30 min, AC). (1 050 °C, 30 min,
WC)+H(750 °C, 3 h, AC). (960 °C, 30 min, WC).
(960 °C, 30 min, WC)+(600 °C, 4 h, AC). (960 °C,
30 min, WC)+(720 °C, 4 h, AC)&& N Fh kb 3 T 21,
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Table 1 Room-temperature mechanical properties of bar
blank by roll piercing
Ry/MPa RyyMPa Al% i/ (KJ'm?)
928 818 12 704
911 806 13 682

B1 FUBEREIAHL
Fig. 1 Optical microstructure of bar blank by roll piercing
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Fig. 2 Surface morphologies of Ti80 seamless tube blank
fabricated by roll piercing: (a) Initial appearance; (b) After
rough polishing

2.2 FILEMXBMALRS HFMHEE
2.2.1 RELFFLHI &SI B A S RE

Kl 3 B AL ZE AL TiS0 A4Sk 3 M BB i T2
MR NIAZUESATLLE W, BT fLYIGiE
THAE R, HARSEPr 7 LA I R 52 21 TE AT 5%
M, DR F LIS AT g X, DR FLA1ZR
HEUBLICHZUER, WMNBIH A Z ol +HREE B4l
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B 2 T ATUBk P e g 22 T A = i A PE fE (R.>880
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Table 2 Outside diameter, wall thickness and tolerance of Ti80 seamless tube blank fabricated by roll piercing

Location Outsid diameter/mm Wall thickress/mm
1 311.2 309.4 25.4 25.1 24.3 24.8 26.5 25.9
2 309.92 307.4 26.0 25.4 25.0 25.4 26.5 25.9
3 309.3 305.9 26.7 25.9 26.2 24.8 26.6 27.3
4 308.46 307.67 26.0 26.3 24.7 25.5 25.3 26.3
5 308.25 310 25.3 25.7 24.4 25.2 25.2 26.7
Tolerance —0.57 —2.00 —0.12 —0.32 —-1.08 —0.86 +0.02 +0.42
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2.2.2 ANFEHKEHERE T I S PERe b, SRS DVERAL, Rkl ERAR, H
Kl 4 By 6 RN [F S B RE R 4 AH 220, BN RIBRRAZ. g5k 3 fik 4, JLomEng

K d(a) it s IR AE AR s B AL R AT AR, MR K. B 4(0) IR o IR AR AR 5

(1 050 °C, 30 min, AC)Ab B J5 I4IZR, 5 5 FLA LU ARG T(1 050 °C, 30 min, WC)FWALFH 5 1)

B3 RHEL LA R A7 MO 21
Fig. 3 Microstructures of Ti80 alloy tube blank fabricated by roll piercing: (a) End part; (b) Forahead

Bl 4 Ti80 F M A AL B R oUW 4121

Fig. 4 Microstructures of Ti80 alloy tube under different heat treatments: (a) 1 050 °C, 30 min, AC; (b) 1 050 °C, 30 min, WC,;
(c) 960 °C, 30 min, WC; (d) (960 °C, 30 min, WC)+600 °C, 4 h, AC); (e) (960 °C, 30 min, WC)+(720 °C, 4 h, AC); (f) (1 050 °C,
30 min, WC)+(750 °C, 3 h, AC)
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Fig. 3 Room-temperature mechanical properties of tube blank

by roll piercing
Location R,/MPa Ry ,/MPa Al% Z1%
877 792 8.5 31
Forahed
856 776 10 28
861 776 10.5 25
End part
889 794 115 29

R4 Ti80 HEEM AL FIRAE BRI R 14l ) -V e
Table 4 Room-temperature mechanical properties of Ti80 alloy

tube under different heat treatments

R,/ Ryoof
Heat treatment Al% ZI%
MPa MPa

(1050°C, 30 min)+tAC 8995 7615 10 17.5
(1050 °C, 30 min)+WC 979 848 725 19
(960 °C, 30 min)+WC 959 844 12 245
(960 °C, 30 min)+WC+
(600 °C, 4 hy+AC

1012 927.5 10.25 19.5

(960 °C, 30 min)+WC+
(720 °C, 4 h)+AC

926.5 863 1225 27

(1 050 °C, 30 min)+WC+
(750 °C, 3 h+AC

964.5 884 85 16

3 it

1) Ti80 A EHEZFFLIEJE 1 020~1 150 °C JEHA,
BIELF LR RASTEH N 12%~17% 5500 1, A&
(125 FLZHnT LA 25 JUA B A

2) ¥ Ti80 EMAANAL iz AT AL, Wit
(960 °C, 30 min, WC)+(600 °, 4 h, AC)FEAT#kbH#, 1]
SAFR N A S 12 e
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