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Tab.1 Chemical compositions of Ti-2Nb alloys (wt. %)

G4 U Nb 0] C N H Ti
Ti-5Nb 5.071 0.072 0.021 0. 007 0. 001 Bal.
Ti-10Nb 9.730 0. 097 0.019 0.014 0. 001 Bal.
Ti-15Nb 14.703 0.120 0. 008 0. 003 0. 001 Bal.
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FH Zwick JTREM BHR IS AL Ti-aNb (x=5, 10, 15) & 4 ke P17 v 3 25 S50 1R 4 003 L ) 4t
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B 4 W R AR R EE 5 46 N A8 L3R 2,

2 Ti-aNb £ 4 IR R4 Mk 7 %

Tab.2 High temperature compression test of Ti-2Nb alloy

ke g/ C JAER /s !
Ti-5Nb 680.720,760,800 0.001,0.01,0. 1
Ti-10Nb 640,680,720,760 0.001,0.01,0. 1

Ti-15Nb 600,640,680,720 0.001.,0.01,0.1
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Fig. 1 Graph of Ti-aNb samples under quasi-static compression
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Fig. 2 Stress-strain curves of Ti-Nb alloys under static compression
# 3 Ti-aNb A 4 WS R 46 8 R 77 (o))

Tab. 3 Yield stress of Ti-aNb alloys under quasi-static compression(a,)

o,/ MPa
Ti-Nb & 4
0.001s ' 0.01s ' 0.1s !
Ti-5Nb 498. 17 499. 46 502. 77
Ti-10Nb 634. 67 635.01 640. 22
Ti-15Nb 867. 96 869. 63 889. 80
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Fig. 3 Graphs of Ti-Nb samples after hot compression: (a) Ti-5Nb; (b) Ti-10Nb; () Ti-15Nb
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Fig.4 Stress-strain curves of Ti-5Nb alloys at different strain rates: (a)0.001s '; (b)0.01s '; (¢)0.1s '
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Fig. 7 Yield stress of Ti-Nb alloys versus temperature: (a) Ti-5Nb; (b) Ti-10Nb; (¢) Ti-15Nb
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Compression mechanical properties of Ti-xNb (x=5, 10, 15)
alloy at different temperatures and strain sates

ZHAO Shuai' » WANG Hefeng'*, FENG Xiaofei' » WANG Yudi'

(1. College of Mechanical and Vehicle Engineering, Taiyuan University of Technology, Taiyuan 030024, Shanxi, China;
2. Taiyuan Qingze Zhicheng Technology Partnership, Taiyuan 030024, Shanxi, China)

Abstract: To explore the effects of temperature, strain rate, and mass fraction of Nb on mechanical
properties of Ti-Nb alloy, the Ti-aNb (x=5, 10, 15) alloys were tested by Zwick universal material
testing machine and Gleeble 3800 thermal simulation testing machine, using the room-temperature and

', and

high-temperature quasi-static compress methods with various strain rates (0. 001s™', 0. 0ls~
0.1s™"). The results show that the three Ti-Nb alloys are sensitive to temperature and strain rate,
and the yield stress increases with the decrease of temperature and the increase of strain rate. The
yield stress increases and the plasticity decreases gradually with increasing of the Nb element mass
fraction in Ti-Nb alloy during quasi-static compress condition. During the condition of high-
temperature quasi-static deformation, the recovery mechanisms of Ti-5Nb and Ti-10Nb alloys at
800°C, 0.001s™ " and 760°C, 0. 001s™', respectively, are dominated by dynamic recovery, while the
rest of the conditions are dominated by dynamic recrystallization. The recovery mechanism of Ti-15Nb

alloy is mainly dynamic recrystallization.

Keywords: Ti-Nb alloys; quasi-static compression; hot compression; mechanical properties



