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Ultrasonic Vibration Tensile Test on Pure Titanium

HU Jun, LU Teng-teng, SHEN Yu

(Institute of Plastic Forming Technology and Equipment, Shanghai Jiao Tong University, Shanghai 200240, China)

ABSTRACT: The paper aims to study effects of supersonic vibration on material flow characteristics. Ultrasonic vibration ten-
sile apparatus was used to carry out ultrasonic vibration tensile tests of TA1 thin sheet at different frequency and power.
Stress-strain curves under corresponding conditions were obtained. The yield strength and tensile strength of different conditions
were compared. The ultrasonic vibration could decrease the yield strength and tensile strength of material, which showed the
softening effect of material. At 20 kHz, the yield strength decreased by 7%~10%, the tensile strength decreased by 11%~14%.
With the increase of power, the yield strength decreased, but the tensile strength had no explicit change. At 200 W, the yield
strength decreased by 5%~8%, the tensile strength decreased by 11%~14%. With the increase of frequency, the tensile strength
decreased, but the yield strength had no explicit change. The supersonic vibration has explicit effects on yield strength and ten-
sile strength of material, which provides relevant references for the process design.
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Fig.1 Apparatus of ultrasonic vibration tensile test
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Fig.2 True stress-strain curves in ultrasonic vibration
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Fig.3 Influences of supersonic vibration power level on yield
strength and tensile strength (20 kHz)
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Fig.4 Influences of vibration frequency on yield strength and
tensile strength (200 W)
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