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Influence of ultrasonic vibration on tensile properties

and dislocation distribution of titanium foil
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Abstract: The plastic deformation with respect to dislocation distribution of titanium foil under ultra-
sonic vibration was studied. The influencing rule of different ultrasonic vibration modes on the stress-
strain,elongation and dislocation distribution of titanium foil during plastic deformation was studied by
uniaxial tensile test and microstructure analysis. The results show that the flow stress of titanium foil
can be reduced by about 80% and the elongation can increase from 40. 33% to 54. 46 % during ultra-
sonic vibration. TEM shows that the dislocations tend to be parallel to each other without large
amount of entanglement, and the distribution of dislocations in the samples without ultrasonic vibra-
tion is chaotic and seriously entangled.
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Fig. 1 Initial microstructure of TA1 titanium foil
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Table 1 Impurities content of TA1 titanium

(mass fraction/ %)
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Fig. 2 Dimension of TA1 tensile specimens
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Fig.3 True stress-strain curves at different ultrasonic vibration conditions

(a) without vibration; (b)once vibration; (¢) twice vibration; (d) three times vibration; (e) continuous ultrasonic vibration
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Fig.4 Elongation at different ultrasonic vibration conditions
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Fig.5 TEM images of dislocation distribution of TA1 titanium foils at different conditions (a)in the original sample;

(b) without ultrasonic vibration; (¢) with once ultrasonic vibration; (d) with twice ultrasonic vibration; (e) with three times ultrasonic vibration;

(f) with continuous ultrasonic vibration
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