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Effect of Aging Temperature on Mechanical Properties and
Wear Resistance of RT1400 Titanium Alloy
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Abstract: The high-strength metastable f titanium alloy RT1400 (Ti-4.8Al-5.6Mo-3V-1.5Cr-1.6Fe) was subjected to
solution aging treatment, and the influence of aging temperature on mechanical properties and wear resistance was
explored. The results show that the comprehensive mechanical properties of RT1400 titanium alloy specimen after
holding at 480 °C for 4 h are good, and its tensile strength is 1612 MPa, Rockwell hardness value is 43.08HRC, friction
coefficient is 0.358, and wear amount is 0.15 mg. According to the surface scratch analysis, the wear mechanism of
RT1400 titanium alloy is adhesive wear when the aging temperature is 480 °C, and the wear mechanism is adhesive
wear and abrasive wear when the aging temperature is 500 °C.

Key words: RT1400 titanium alloy; aging temperature; mechanical properties; wear resistance

PR G MBI BAA R s B W A RGNARHINTIYE. SEcErEmafstk, B, g

. A SRR, AR At
T AEYESTSSR B AN BT, SRk A S
KEERBNTETNZ—, XREKEELHUHEF5H
FE R LA E] 1000 MPa L E, A3 a+p BAEL &4 B
REgEY, BT atp BHEREETE, pREERY
FEAE P2 1A A RV K A T S5 7 T R B R, g HLA

Yrks HEA: 2024-04-12

ESWHE: BihE =SB L E AR AL “ a7
WH; Bertid ASARHESRRF 7RI B B30 H (2023-1C-
QN-0518); BEFHAZEIE S| H @ Z AT AN AA T H
(QCYRCXM-2022-286, QCYRCXM-2022-184); BG4
TR LRI H (2024GX-YBXM-358)

BIEEE: D@yl (1988—), 5, TR,

VG AL A & )8 B 5T B B & & i I Ti-1300 & 4
(Ti-5A1-4Mo-4V-4Cr-3Zr) HAM R K5 ILE, H
Fidy 5B A S| 1200~1350 MPa, JEMHZ Ny 8%~15%!"",
Ti-B20 44 (Ti-3.5A1-5Mo-3V-2Cr-1Fe- 2Zr-2Sn) #&—
AR pEL &4, 48 780 °ClEl¥E. 570 °CH 2UF %A
1469 MPa, IEfIZR 14%, [FIFFEA [ LTI 8 B A8 14
DCEC! o 7E A2 R R IR A5 F ) o ek & &3l 9
Ti-10-2-3. Ti-15-3. Ti-5553. BT22 2161 {A ix it
KA AR R TR ARG, B P A 22 25, PR T
FLAE =57 264 N I RLH

& @ PRI 5 52 B 2 Bl K 3R e, B A )



£ N s =
10 Titanium Industry Progress 41 &

RMHRERE . B, 9. TOLIRE LR fE =k
(e B S 0T — g B T LA A Ok Al
&, R R RS S B B R R
—o BFFEPOUR R B 1 T R GBS A
ORALY, DAL ek & & M P R B . AR o
FRFEARIR R, v X B ARG AT AR X AN 2 A0 X 1)
PAb PRI MO AL, SEI & 4L S PERERI4 S - Ren
SRR, Ti-5321 A& IRAE o AR KNS
RO EAAE— MR, NAGRERE, KA o HAE
P K% (R BR B SR N, {49 Ti-5321 A& HIBREFK, 4
MR RERT . TRREP R LI, TR KR
A, TC4 EKA S4B I b B 5 5 5 vy, i B o
Ufo X B KA G, I H R EA + R B 1 7
AR AL, TSR, SR, S8 i
I AR SR AR T B KA S B M B AH R FEAN R,
Pew B KA S B 1 AT DUk — B K AR i S
Ko SRR N . Fk, WA BB g e A
S BV R Ay b L

RT1400 £k& 4002 B 70 220 4@ AR 72 e A PR
AT R —ZOH B A B B A e, HA
SHLSY N Ti-4.8A1-5.6Mo-3V-1.5Cr-1.6Fe, 28 [F 1 %kt
H 5 PUbL o0 FEAFE EE 1400 MPa /245, SE{HERTE 8%
FA, B RSB IEICHL . (Hi% A S A7 (6 R A
i T B P 22 A5k 0, 7 E PR TN YE . [
Uk, AHFFELL RT1400 £G4 N R, 2 HI7E 480,
500~ 520 °C FRHATHS AL, 20 #r i R0 X RT1400
AE ML SE R B R BB R RE R R, DL
WIS S B ARG T B PSR AL F R 4R .
1 £ Iy

RIS RN 2 3 A ERE RIS HR Y RT1400 264
&H55E, H Mo HEA N 13.4, WA WE 1 Fir.

FIHZRABER (DSC) 45 RT1400 254411140
AR FE 2 840 °C.
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Table 1 Chemical composition of RT1400 titanium alloy ingot

Al Mo \'% Cr Fe (0] C N H Ti

495 559 313 148 1.64 0.1 0.012 0.011 0.0008 Bal.
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Fig.1 Microstructures of RT1400 titanium alloy at different aging temperatures: (a) rolling; (b) 480 °C; (c) 500 °C; (d) 520 °C
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Fig.2 SEM images of RT1400 titanium alloy at different aging temperatures: (a, d) 480 °C; (b, e) 500 °C; (c, f) 520 °C
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Fig.3 Width of primary a phase (a-c) and spacing length of secondary « phase (d-f) at different aging temperatures:
(a, d) 480 °C; (b, e) 500 °C; (c, f) 520 °C
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Fig.4 Rockwell hardness of RT1400 titanium alloy Fig.5 Engineering stress-strain curves (a) and tensile properties (b)
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Fig.6  Friction coefficient curves of RT1400 titanium alloy at different aging temperatures: (a) 480 °C; (b) 500 °C; (c) 520 °C
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Fig.7 Wear capacity (a) and profile curves of wear scar (b) of RT1400 titanium alloy at different aging temperatures
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Fig.8 Scratch morphologies of RT1400 titanium alloy at different aging temperatures: (a, d) 480 °C; (b, e) 500 °C; (c, f) 520 °C

Ti a
Spot 1 - &
_ Element A%
Ti 86.65
. Al 9.13
2 Mo 2.56
> V.o 0.08
= Cr  0.70
=
3| Ti Fe 0.88
El
r Al Mo v
Mo Ti
) \4
e ) Cr CrFe Fe . .
1 2 3 4 5 6 7 8 9 10
Energy/eV
: b
Spot 2 Ti Lb]
_ Element At/%
. Ti 86.69
z Al 9.22
= Mo 1.56
2 vV 0.08
g ) Cr 1.70
= i Fe 0.88
= r
Al \4
I\}\[/[0 Ti
0
Fe o Sr crFe Fe
N S 1 L
1 2 4 5 6 7 8 9 10
Energy/eV
Spot 3 Ti <]
_ Element At/%
Ti 86.65
= Al 9.3
s Mo 2.56
2 vV 0.08
z Cr  0.70
2}
2l T Fe 0.88
- r Mo
Al Vo M
Mo 1 Cr
[ V CrFe Fe N
: 4 5 6 7 8 9 10
Energy/eV

K9 AR AR EE T RT1400 BhA G B R T HEIE 11 EDS 3474 5
Fig.9 EDS analysis results of debris in wear scar of RT1400 titanium alloy at different aging temperatures: (a) 480 °C; (b) 500 °C; (c) 520 °C
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