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Abstract: TAI18 titanium alloy has become the preferred material for aerospace tubing system with its excellent

comprehensive performance. Although the medium strength of TA18 titanium alloy tube has achieved mass production and

industrial application, with the rapid development of China’s aviation industry, there is an urgent need for the safety and

reliability of hydraulic pipeline system under higher working pressure. So this paper introduces the characteristics,

development and popularization of TAI18 titanium alloy, and describes the effects of material composition, tube blank

preparation, rolling process and heat treatment on the quality, microstructure and properties of TA18 titanium alloy tube.

Finally, many problems in the mass preparation process of high-strength TA18 titanium alloy tubes in China are pointed out,

and the future development directions are also provided.
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Fig.l1 True stress-strain curves of TA18 titanium alloy deformation
at different strain rates: (a) &=0.01 s™; (b) &=0.1 s'; (c) &=1 s7;
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Fig.2 Microstructures of TA18 titanium alloy extrusion tube blank:

(a) longitudinal direction; (b) transverse direction
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Fig.3 SEM photograph of TA18 titanium alloy extruded tube

RHELZF AL A A 5 B ) FH L A AR ) A A
] IR IR, A IRl O X 43 = AR AR, 4k 1T
P REABAA X, 280 [X 4 H AR B TSk 2% R B 22 5
SRR N T AR, AT SZ 0 R BB AL B %
TFERAR&ERTE D LRAEMENE . TERERED.
B E . I LRSI f, AR R A = S
B SR E H TR ELE AL & TAL8 46 A
S IRIIE K v S SR . 2R NP T
WERHIERAE, MR, R =857 LT
BT T TAIS KA EEIMRE], ¥ TAIS th& &8
EERE JE LN @85 mmX 850 mm (KRR, ZF LIk
NARTI Sk, BEEREZEIE 970 °CHRATUB R Nk 5 min J&, —
KER $94 mmX 12 mmX L &5, BHEH 46%. Xf
B REURE AT R R A RSN KRB, FHELE TR
HRER L S AR A2 R H R v, R T
BRLL, AW ERYE G R AN OER, BTE
AR FEENBRMIRAL, BELERAIR o 441,

Toie R A F RO T 07 & R, L2k
PRyl ER X E B, TR TR R AW R, &
4, MU TZESH. R&BITSHM TEBERRE, B
BN ANINRR R BRI SRR R 2]
PE, BRI SRR, S JE S M AL 1)
JR A2 R

3 (FIIZE

HAT, NMH&RTZ A REENEMA LA
S LR, ARIEFLHLAT B AT AL DL AL R Y
iR, oAPTRSALEE M 2 AR A AL B
PROKAZ T L] — RO A P AR AL L b AT, DBl B ATk
REBR, PR, MRS RALEN
LT, KRR, ARTREE], BAEHERK. ERELH
MEESHEEAFELRILE (o M 0 H, HITAITH
VEREE RS E. Ol 4 TAI8 thawE

ML, HERERISE I R TP,

A L ) R AR T R 1 DR /) T2 AR S AR 2R T
o BFISEAPEH TAIS k& &8k, Wit T 23%.
30%-+ 44%-. 51%-. 68%- 80% 6 FAL I & i #L | T
2, BICAFRREEEMES (YY) WML
FATE 700 °C N LRIE 90 min HEATHAEHLF 1R KA (MD
WA, BT T =R B AP RE AR B R M. L
frERe (B 4) RIS B 1) 5 2 S5 Bt 25 A T 6 (1) 1
KIMBH T MBI R <44%}, & IE(H R AL
AR AL >44% 0, EMEE R E ALY E
FIBE R R R 48N 80%KT, B4 i kA= gt
Wi, 6 MR EMEMEAE 700 CIRAJG, EM
PEREE NGRS, RERTEEN 23% M EM IR S
PEBEAIC, FEZR2 T EMELHIIN T8N, ERHAN
PR ASAEAE BRI, AB K A T A 4 2 [ 52 R 4 B ) X
BTN

1200 24

I )
1000 —/
A

500 _D/D/’_‘:‘—__D/n/tI ]

»l
1
w

—
[=))

Strength/MPa

=
=
=
T T
1
[e]

L 1
~
Elongation/%

——R,-Y —D—RP“_,—Y —o—A-Y -
r —a—R,—M _._RN\Z_M ——A-M
I 1 n 1 " 1 n 1 n 1 n 1 0
30 40 50 60 70 80
Rolling deformation/%

N

Kl4  TAI18 Bk & B b S i i GERA FL ] AL T &2 1
A £
Fig.4 Curves of room temperature tensile properties vs. rolling

deformation of TA18 titanium alloy tubes
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Fig.5 Longitudinal microstructures of TA18 titanium alloy tubes in hard state under different

rolling deformations: (a) 23%; (b) 44%; (c) 51%; (d) 80%
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Fig.6 Pole figure (0002) of TA18 titanium alloy tube (O>1)
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Fig.10 Effect of annealing temperature on mechanical

properties of TA18 titanium alloy tube
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