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Abstract: The solution and aging treatments were applied to the high-strength metastable £ titanium alloy RT1400, and
the influence of aging time on the microstructure evolution, mechanical properties, and wear resistance of the alloy was
investigated. The results show that as the aging time increases from 2 h to 6 h, the tensile strength, yield strength, and
hardness initially increase and then decrease, whereas the elongation after fracture exhibits the opposite trend.
Microstructural characterization reveals the uniform precipitation of fine, needle-shaped secondary a phase within the
S matrix after solution and aging treatment. As aging time increases, the spacing of the secondary o phase first
decreases and then increases. After heat treatment of 740 °C/1 h/WC+480 °C/4 h/AC, RT1400 titanium alloy achieves
the best overall performance balance, with a tensile strength of 1612 MPa, a Rockwell hardness of 43.08 HRC, a
friction coefficient of 0.358, a wear rate of 3.55x10* mm®/(N-m), and its wear mechanism is primarily dominated by
adhesive wear. When the aging time is 2 h or 6 h, the wear mechanism transitions to a combination of adhesive wear
and abrasive wear.
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Fig.1 Metallographic structures of RT1400 titanium alloy at different aging time: (a) as-rolled; (b) 2 h; (¢c) 4 h; (d) 6 h
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Fig.2 SEM images of RT1400 titanium alloy at different aging time: (a, d) 2 h; (b, ¢)4 h; (c,f) 6 h
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Fig.4 Engineering stress-strain curves (a) and tensile properties (b) of RT1400 titanium alloy at different aging time
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Fig.9 EDS analysis results of debris in wear scar of RT1400 titanium alloy at different aging time: (a) 2 h; (b) 4 h; (c) 6 h
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FEEFTIER Ti-V 2R NG SR UERNFMRENR

ERA & I FL R S R A i, 7V R R AR L TR R R . AR, FEIRKEREE R, TC4.
NiTi 516 GiEk & &R TSl AL SR RIAR FL AL N 5 R AEREZE, SIR S, JFoT BRI AL MR A ST 2. D, % ek
JEE ST P v B A 4 TR R T A J5E ) S 2k BT 5 B0 A B R T B T R ) R, I MR Oy S SR R, T
W — R AL PE TR ek & &, Sl T KA S i fb 2 Fae Ve S MU BE (4 B R B T

ERARYPT, & 5 WAEAREIUAGKE, BESIEBMAT N 5 mmx12 mm WEKE&ERE, HA4 SN
Tig2.19V12.5Al3 sFeosHE 1 Bo.ot (B 770 8, %); B XSS EE#EAT ZIE A 4L, KIRELE 3.5, 220 1.2 mm )&, FEXELH
JA #E4T 900 °C/3600 s/WQ AR K b3 ; 2 J5, @t MU E ANk db, FHRK A ELE 1.1, 1.0. 0.9, 0.8 mm &, &
T8 RELH S HEAT 1100 °C/15 s/WQ Hr AR K AL B, B J5 19 B % B 408 4.72 g/em® B3R R Ti-V 25 & 1% 6 & B MA LN B-Ti
5 oD (AR B XA 202, 3 P KO R v T H 1Y) o AHBSI S0 00 AR HE B Bl rpr, 0] A8 RG] DR A 20 Al AT 5558 —AH 43 A A
B 5l R AR . SR AR AL AL BB 5 08 R R R A MR i, A A A T RAEN(TEM). A
i H T AR (SEM) & X IR s T RIS (XPS) S RIEF AR, RGN 7% & SERBIEKIFSE(3.5% NaCl 3 R)+ 15
AT RSP AR TR R, JF S TC4. NiTi & &#E4T T XL .

GERRW], 1Z Ti-V G EAE 3.5% NaCl I R 00 58 0 ke 7y, HAmAs T 10 Ve, RFHIT TC4
(1.685 Vsce)Fll NiTi(0.245 Vsce) 5 4o XTI 5 (i b v V5T FLBAL IR RS I Zh ST L] . ZERIAR B4 X A, TEoE T 45
MRS B A K B TR E; MBAAEE 4.5 Voo L EHENZWREMLIX G, BZ UUZREE M PO R, & A
10 Vscg FIEHE & TiO K /AR S 1 B 22 600 nm (S0 B . XPS rHrR 81, S 16 b & 8 S A & = %
I, SHB0% BSkMEIREEIC, AT B T R ARt SR Eee . BN, %4 S7E R A B R I AR 5 1 ht
NTTE I FFZLBE JT: 1E 3.5% NaCl ¥ W [0 1 3 A5 St Se pi A ik b, AR PR T HE 3 £ 860 MPa, 57625 (13 i 2k
A8 Wi MK RN NS 2.3%. MOALG T — SRR, REREEE G WA e S B m AR 2 F 51 R
g, HREG eI R A T, BRI A B )2, NIE SRR EE &, RO R0 5 R .

gi bk, ZHFTCEE MR S ORI AR, T I A — PR TE vk B SR T ER v [ BN BL % v Tk R
55N T R RE R Ti-V A4S . HAZONHITE T W@ T B Yol B &5 68 7 078 M BH AR HL A7 R 5l AR
S A B A AR 2R o 12 B AR R TR O S e vl B - 2 i ) 2 28 R PR T BT SR D TR i AR i AR A B
B b e R R AR B ST RS T HIS SRR . SRR TR AT %4 & 78 SEhn B M PRI 8 R K IR
AT RV AL & T ZE K. ¥ %, % L4 i% A (Nature Communications) 2025, 16
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