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Abstract : Titanium alloy seamless pipes have been widely used in aerospace, shipping, petrochemistry and other fields

due to their excellent comprehensive performance. At present, the output of titanium alloy pipes accounts for 20% of the to-

tal output of titanium products, and the demand in China is also increasing, occupying an important position in the titanium

and titanium alloy markets. However, the preparation of titanium alloy seamless pipes has high equipment requirements and

complex processes. The preparation of different types of titanium alloy seamless pipes has different process routes and pa-

rameters. Focus in this review is placed on summarizing and reviewing the preparation methods and research progress of

seamless pipe blanks of different titanium alloy by extrusion and rotary piercing, and further preparing finished pipes by roll-

ing, spinning and special forging, which can provide some reference for selecting appropriate methods when preparing tita-

nium alloy seamless pipes.
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Fig. 1  Schematic diagram of hot extrusion processm
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Fig. 2 A series of quality problems of pure titanium extruded tube blanks'!'; (a) copper and titanium sticking on the extrusion needle,

(b) pitting on the inner surface of the tube blank, (c¢) the damaged copper cladding on the inner surface of the tube blank
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Fig. 3 Schematic diagram of rotary piercing process
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Fig. 4 Schematic diagram of rolling process

ELAR AT % | WEREERA I B, Tolbaligk
TA2 R S 4 v 3 3k AN [ A0 T T 20 3 48 i A5 e B A% 1Y
B, IR K E B RS F Y @45 mmx 5.5 mm
TA2 &5 43 5 38 53 5L 0 A0 &L -br 3k 2 Fi T2 AR
@12 mmx 1. 25 mm & S B, XT & BR H 5L S -HL

[40]

WL &R TA2 M T 2ERE . 1A ERE (R 1)
A 2 T (1] 5) #9400 T i AL T2 A B TA2
EM . WL, AT AR R E M ERE . B 2
AP ZES, TESEPRA " R AT A B B R A IS Y
MTTZ,



KBRS BRE STOAE A T & BORBE ST BAR 5 o 5

£1 2HAEMITEH & TA2 EHtiHsEee

Table 1 Mechanical properties of TA2 pipes produced by two different processes'**

R,/MPa R 2/ MPa A/ %
Technology
Initial state Annealed state Initial state Annealed state Initial state Annealed state
Rolling 555.82 313.12 494, 32 165.94 20. 00 52.00
Rolling-drawing 650. 45 425.13 632. 19 289.71 10. 00 33.00

Notes: R, represents tensile strength , R, , represents yield strength , A represents elongation

Bs 2 FORIEIN T T 280409 TA2 MR RIESR ™ . (a) 4L
i, (b) #L-Fidk
Fig. 5 Inner surface morphologies of TA2 pipes produced by two differ-

ent processes“z] : (a) rolling, (b) rolling-drawing
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Fig. 10 Schematic diagram of the radial forging process
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Fig. 11 (3]
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Table 2 Mechanical properties of TC4 alloy thick-wall pipe pre-
pared by two different processes after heat treatment at

750 °C for 1 hour!®"

Preparation technology ~ R,,/MPa R, ,/MPa  A/% 7/ %
Radial forging 1010 925 14 39
Extrusion 950 905 16 39

Note; Z represents reduction of area
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Fig. 12 Preparation technology of titanium alloy seamless pipes and related titanium alloy material types
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Table 3 The pipe specifications processed by the different preparation technologies of titanium alloy seamless pipes

Preparation ' Blar.lk ) Pipe .Pipe wall Pipe References
technology specification/mm diameter/mm thickness/mm length/mm
Extrusion D94. 5~ P1800 17~1305 1~65.5 500~ 12 000 [10, 16, 88, 89]
Rotary piercing D73 ~ D600 70~ 630 6~154 2010~ 12 000 [28, 90-93]
Rolling D8x1.0~D580x80 4~560 0.3~55 5000~38 000 [57, 60, 91, 92, 94, 95]
Spinning D8x1.5~D346x19 7.85~150 1.5~5.5 800~ 1740 [70, 73, 75, 96]
Special forging D21x1. 8~ D820%210 15~510 0.6~107.5 1000 ~ 6000 [81, 89, 97, 98]
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