"

T
L

=
<
-

ISSN: 2476-6909; Modares Mechanical Engineering. 2020,20(5):1223-1234

Behavior of Critically Refracted Longitudinal and Lamb
Waves with Stress Variations in Al 1050 Sample

ARTICLE INFO

ABSTRACT

Article Type
Original Research

Authors

Safikhanlu H.! BSc,
Alimirzaei S.* MSc,

Ahmadi Najafabadi M.*! PhD

How to cite this article

Safikhanlu H, Alimirzaei S, Ahmadi
Najafabadi M. Behavior of Critically
Refracted Longitudinal and Lamb

Waves with Stress Variations in Al
1050 Sample. Modares Mechanical
Engineering.  2020;20(5):1223-
1234.

!Mechanical Engineering Faculty,
Amirkabir University of Technology,
Tehran, Iran

*Correspondence

Address: Mechanical Engineering
Faculty, Amirkabir University of
Technology, Tehran, Iran

Phone: +98 (21) 64543431

Fax: -

ahmadin@aut.ac.ir

Article History

Received: July 21, 2019
Accepted: November 03,2019
ePublished: May 09, 2020

Critically refracted longitudinal (Lcr) wave is the refraction of the longitudinal waves emitted
from the first medium parallel with the surface of the second medium. The relationship
between stress and wave velocity is expressed by acoustoelastic law. The theoretical
relations for calculation of the acoustoelastic coefficient are so complex because of the need
for measurement of material second and third-order elastic constants. The purpose of this
research is the introduction of an accurate experimental method for acoustoelastic coefficient
calculation, the effect of thickness of emission environment on the Lcr waves and, finally, the
investigation of the stress measurement in shells and thin plates. By transmitting waves at
the surface of the substance and investigating the waves received by the receiver transducers,
the breakdown and the formation of different groups in the propagation of Lcr waves were
detected. While the transmitted wave is composed of only one group. The results of this study
show that longitudinal wave propagation in low thickness causes the formation of components
of symmetrical and antisymmetric Lamb waves. By applying tensile stress on the sheet in which
an Lcr wave was sent, it was determined that all groups received in the middle of the receiver
transducer having a critical longitudinal nature behave identically to stress variations, while
the Lamb’s components behave differently to stress changes. Also, the study of variations of
waves with stress less than yield point (up to 30MPa) shows that in a sample with a thickness
of 0.5mm, the variations the flight time of the Lamb’s SO and A0 waves are 3.75 and 1.91 times
the changes in the Lcr waves.

Keywords Critically Refracted Longitudinal Wave; Acoustoelastic Coefficient; Symmetric and
Antisymmetric Lamb waves; Acoustoelastic
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