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1. THE AIM OF THE WORK

My researches are aimed to model the following phenomena: 

 Temporary ultrasonic softening

 Residual ultrasonic effects

 Ultrasonic recovery of strain hardened materials

 Ultrasound-assisted creep for continuous and periodic sonication

 Ultrasonic field effect on shape memory alloys

For mathematic apparatus I utilize the Synthetic theory of irrecoverable deformation .



Vibration-assisted σ~ε diagrams; lines –

model, ○ – experiment. 



5. RESULTS

Stress~strain compression diagrams of aluminum in

the ultrasonic field (symbols – experimental data;

solid lines – model).

Stress~strain compression diagrams of titanium in the

ultrasonic field (symbols – experimental data; solid

lines – model).
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model curves).
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Fig. 8 HV vs. sonication time plots for the plastically deformed aluminum 
specimen:   and. • - experiment [Kulemin, 1978], lines – model



The effect of ultrasound upon the strain hardened metals, Acta 

Polytechnica Hungarica (1.806), Vol. 18, No. 8, 2021-221.



Creep diagrams of aluminum in uniaxial tension (σ=10 

MPa, T=40℃), 1 – ordinary creep, 2-4 ultrasound-assisted 

creep with oscillating stress amplitudes of 0.6 MPa (2), 1.3 

MPa (3), and 2.0 MPa (4); ● – experiment, lines – model. Strain vs. Time diagrams of copper: 1 – ordinary creep, 2 –
ultrasound-assisted creep with continuous sonication, 3 –
ultrasound-assisted creep with periodic sonication; 
symbols – experiment, lines – model. Error bars are 
constructed for the case of periodic sonication (t≥40 min).



An analytic description of the creep deformation of metals in the ultrasonic field, 

Mechanics of Time-Dependent Materials (1.72), vol 26, p 649–66, 2022.

Ultrasound-assisted creep deformation of metals, Acta Periodica Technologica (1.806), 

2021, Issue 52, P: 265-273.



Pseudoelastic σ~ε diagram of NiTiRe alloy at constant 

temperature (T_0=283 K) in uniaxial tension: 1 – static loading, 

2 – simultaneous action of static and ultrasonic loading (f=18 

kHz). Lines – model, symbols – experiment.

State diagram of NiTi alloy in deformation-temperature 

coordinate. The sample is subjected to uniaxial tension 

σ=30 MPa. The arrows show the moments of switching-on 

(↑) and switching-off (↓)of ultrasonic vibrations; ■ –

experiment (Rubanik et al., 2008), lines – model.



Ultrasound-induced deformation drops in the course of austenitic reverse 

thermoelastic phase transformation;  – experiment,  – model
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