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Table 1 Chemical composition of Ti-36Nb-2Ta-3Zr-xO
alloy ingot (/%)
Alloy Ti Nb Ta Zr 0]

x=0 Bal. 35.87 2.13 3.17 0.05
x=0.1 Bal. 36.13 2.16 3.04 0.14
x=0.3 Bal. 36.26 2.07 2.98 0.36
x=0.5 Bal. 35.91 1.99 3.21 0.54
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Table 2 Test conditions for DMA

Parameter Value

Clamping mode Three point bending

Temperature range/ 'C 30~400

Heating rate/°C min™ 5
Frequency/Hz 0.1, 1.0, 10.0

Strain amplitude/um 100

FATREXT o By [RAR AR T el — 52 A dIAE . &
FHERAEESPTUNRKREFHERGFE, BEASTEMN
W, A&raEEAR IR, EARAEREFERY o
AR B, A — e R LIRS T A &g U1
(g BN, fE— s RE P BT o D IRARAR TR A
2.2 hEMEe

A X R A Ti-36Nb-2Ta-3Zr-x0 & 4 = i fi
2 kR i 3 frn. R 3 Al A1, B A
TENARE, GEMIFEERKETHENSE. 4
x=0 i, A&RIPRELN 465 MPa, BHE S &
3G, A& ERpaEE 20 L AES 4 x=05
i, A&rPifiEEEs T 810 MPa. S AE AN EIBE T
FEAEAE T Ti-36Nb-2Ta-3Zr-x0 & 4 b 44 F kg & A=
WAR, PEA SR AE . B 1 AT, St REAN
&4k, HR¥E Hall-Petch AR, A&HIBERE
ARl LR IR/ 3G . R R A =, &4
Pihr e B it m . HEANGENBHMEATE
(3G N B PR, A& MW G K 17.3% 4 (%
3 5.1%. £ & (158 P BRAK 7T B 5 38 o S8R 7R A 45 Ad

b

Bl 1 Ti-36Nb-2Ta-3Zr-x0 &4 &AL
Fig.1 Microstructures of Ti-36Nb-2Ta-3Zr-xO alloys: (a) x=0, (b) x=0.1, (c) x=0.3, and (d) x=0.5
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Fig.2 XRD patterns of Ti-36Nb-2Ta-3Zr-xO alloys

# 3 Ti-36Nb-2Ta-3Zr-x0 & &M F M4k
Table 3 Mechanical properties of Ti-36Nb-2Ta-3Zr-xO

alloy
X on/MPa 0%
465 17.3
0.1 600 12.6
0.3 740 9.8
0.5 810 5.1
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Fig.3 Damping capacity as a function of temperature for Ti-36Nb-2Ta-3Zr-xO alloys under varied frequency:

(a) x=0, (b) x=0.1, (c) x=0.3, and (d) x=0.5
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Fig.4 Activation energy fitting curve of Ti-36Nb-2Ta-3Zr-xO alloys
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Effects of Oxygen Content on Damping Properties of Ti-36Nb-2Ta-3Zr-xO Alloys

Tang Wu, Wang Tao, Miao Runjie
(Nanjing University of Aeronautics & Astronautics, Nanjing 211106, China)

Abstract: Ti-36Nb-2Ta-3Zr-xO (x=0, 0.1, 0.3, 0.5, wt%) alloys were prepared by non-consumable arc-melting, and the effects of oxygen
contents on microstructure, mechanical properties and damping behaviors of Ti-36Nb-2Ta-3Zr-xO were researched by X-ray diffraction
(XRD), universal testing machine and Dynamic Mechanical Analyzer (DMA). The results show that the «” phase transformation is
suppressed by addition of oxygen. The damping behavior of the alloys is the typical Snoek-type relaxation and all Ti-36Nb-2Ta-3Zr-xO
alloys exhibit good damping capacities at high temperature. With the increase of oxygen content, the peak capacity of damping increases
while the temperature change of the damping peak is not obvious. When the oscillating frequency is 1.0 Hz, the peak capacity of damping
increases from 0.0283 (x=0) to 0.0355 (x=0.5), and the damping peak temperature is roughly 230 <C.

Key words: Ti-Nb-Ta-Zr-O alloy; high damping alloy; Snoek-type relaxation
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