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Quasi-static mechanical testing is the most common experimental technique In continuum (micro)mechanics [1], elastic properties are related to a material volume (also
to determine elastic stiffness of materials. Problems arise in case of anisotropic called representative volume element RVE), which must be considerably larger than the inhomo-
materials, with small specimens and with porous materials, where the determination geneities inside this material volume, and it must be subjected to homogeneous stress and strain
of material stiffness can be strongly biased by inelastic deformations occurring in the states. Hence, the characteristic length of the RVE needs to be much smaller than the scale of the
material samples. characteristic loading of the medium, i.e. the wavelength.

In order to determine all elastic stiffness tensor components, several _

specimens need to be manufactured, and even then the measurement of
Poission’s ratios is a highly delicate task. Ultrasonic wave propagation allows for
the direct measurement of all elastic tensor components on one specimen by d < lpvE brvE L L
applying only negligibly small stresses to the material.
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HOW ARE WA ANL N RELATED? HOW DO WA PROPAGATE?
The ratio of wavelength to the characteristic length a [mm] of the sample surface where the transducer is applied Ultrasonic waves propagate in any solid and are the result of the transfer of a disturbance from
determines whether a quasi-infinite medium (i.e. ultrasonic beam is laterally constrained) or a finite medium (i.e. one particle (i.e. material volume) to its neighbors. The corresponding strain rate related to
beam propagates in |-D media) is characterized [2,3,4]. zthese material volumes is sufficiently low as to be considered as quasi-static and the resulting stresses
| ) are small enough such that linear elasticity is valid.
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| | f ... frequency [MHz]
| | t...time [us] The velocity of the ultrasonic puls,i.e.the group velocity (=velocity of the wave packet),is measured.This velocity
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. } dij - .. Kronecker delta is only equal to the phase velocity in isotropic materials and in symmetry planes of anisotropic materials.
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