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Fig.l1 Schematic of tensile specimen
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Table 1 Ultrasonic vibration assisted tension test

Test number  Frequency/kHz ~ Amplitude/um

Vibration mode

1 0 0 No vibration

2 20 10

3 20 12

4 20 14 Full vibration

5 25 10

6 30 10

7 20 12 Vibration stretching until the engineering strain reached 5%

8 20 12 Vibration stretching until the engineering strain reached 10%

9 20 12 Stop stretching after the engineering strain reached 5%, and continue to stretch after
vibration for 30 s

10 20 12 Stop stretching after the engineering strain reached 5%, and continue to stretch after
vibration for 60 s

T 20 12 Stop stretching after the engineering strain reached 10%, and continue to stretch after
vibration for 30 s

12 20 12 Stop stretching after the engineering strain reached 10%, and continue to stretch after

vibration for 60 s
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Fig.2 Engineering stress-strain curves of TC1 sheet under different

ultrasonic amplitude with frequency of 20 kHz
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Fig.3  Relationship between strength, elongation and ultrasonic

amplitude of TC1 sheet
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Fig.4 Engineering stress-strain curves of TC1 sheet under different

ultrasonic frequency with amplitude of 10 um
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Fig.7 Engineering stress-strain curves of TC1 sheet with different

ultrasonic vibration time at different strains

19.0

—_
o0
W

Elongation/%

—
o0

—_
~

—
~

= .
T T T

700
600 | e Tem s
< 500 F e |
% 400 | :
5 3 !
& 300 f
200 + No vibration
i - — = Stop vibration at 5% strain
ooef Stop vibration at 10% strain
0 1 1 1 1 1
0 4 8 12 16 20

Strain/%

Bl 6 ANIF N A ARG R S R B ) (K] TC1 AR TR ) AR h 2%
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Fig.9 Influence of ultrasonic vibration on metallographic microstructures of tensile specimens: (a) no vibration; (b) 20 kHz, 10 um; (c) 20 kHz,

14 pum; (d) 25 kHz, 10 um
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Fig.10 Influence of ultrasonic vibration on fracture morphologies of tensile specimens: (a) no vibration; (b) 20 kHz, 10 pm; (c) 20 kHz 14 pum;

(d) 25 kHz, 10 um
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Effects of Ultrasonic Vibration on Tensile Properties of TC1 Titanium Alloy Sheet

Gao Tiejun', Liu Xiaojun', Yu Kun %, Qi Lin ', Wang Shuo '
(1. Shenyang Aerospace University, Shenyang 110136, China)
(2. AECC Shenyang Liming Aero Engine Co., LTD, Shenyang 110043, China)

Abstract: The influences of frequency, amplitude and intermittent vibration modes of ultrasonic vibration on the stress and strain, yield strength,

tensile strength and elongation of TCI1 titanium alloy sheet were investigated by ultrasonic vibration assisted tensile test. The influence of

ultrasonic vibration parameters on the microstructure, fracture morphology and Vickers hardness of TC1 sheet were studied by analyzing the

microstructure and properties of tensile specimens. The results show that superimposing a certain frequency and amplitude of the ultrasonic

vibration in the tensile process can significantly reduce the yield strength and tensile strength of the TC1 titanium alloy sheet. The elongation of the

alloy can be greatly improved under certain technological parameters, and the effect on the microstructure and properties of TC1 sheet is less.

Key words: ultrasonic vibration; TC1 titanium alloy; tensile properties; vibration mode
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