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GENERATION OF SAW AND THEIR PROPERTIES
IN MATERIALS OF LOW ACOUSTICAL
IMPEDANCE AND HIGH DAMPINGY

HALACINSKI B.2), KOTLICKA E.2), LATUSZEK A.2), Warsaw

In this work a transformer of Lamnb waves into SAW is described. Rayleigh waves

generated with the application of this transformer in some acoustically “difficult”
materials were investigated. Their velocities were measured with high accuracy.

L. INTRODUCTION

The developement of SAW testing methods is an important matter not only due
to the fact that they are usually not destructive. The great advantage of the above

voted to the above mentioned materials. One of the common reason of difficulties

in the SAW generation in these materials is a great wave impedance difference

II. UHmOWHﬁHHOZ OF THE TRANSFORMER

This transformer presented in Fig. 1 consists of a thin wedge “W” of a solid
material in which the dependence of mode a, of Lamb waves velocity relative to
thickness is known [2]. Fortunately this dependence is similar for the typical metals.
A ‘transducer “T” Prepared for the shear vibrations is bonded to the thicker end
of the wedge so that it stimulates mainly the asymmetrical mode a, of a flexural
wave which propagates along the wedge. The Propagation velocity V; of such a
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. the wedge strongly decreases [2]. Due to this dependence the resulting impedance

(a product of ¢,v) along the t&mo strongly decreases as well, and it is possible to
match it with the impedance of the tested material.

Fig. 1. The wedge which
is the impedance trans- wedge.
former.

III. EXPERIMENTAL METHOD AND EQUIPMENT

As the source of electrical pulses a typical ultrasonic flaw unit (UFD - UNL
PAN type 512) was used it served as a detector as well. The measurements were
performed in an arrangement shown in Fig. 3.

A shear mode vibrating transducer stimulated by electric pulses from UFD gen-
erates a flexural wave propagating to the edge of the wedge. The edge performs

vibrations in the horizontal direction and being in contact with the tested surface
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Fig. 4. The detected electrical response
for the Rayleigh Wave pulse.

Fig. 3. The arrangement for velocity
measurements.

on the UFD screen can be measured with an accuracy of .02 mm owing to the
application a microscope fixed on an X —Y shift table with micrometers. This
method was described in detajls before in [3]. Although the GP position can be

surface in which SAW velocities in the given direction are known. As a calibrator

we used the X - Y surface of an artificial quartz with the value of Vr = 3159 m/s.

IV. EXPERIMENTAL RESULTS

The plots of the wedge edge displacement on the tested surface versus given
electric peak position displacement are presented in the Fig. 5.

A striking feature in the Fig. 5 is a very low scattering of the experimental
vomunm.‘ﬂra absolute values of Vg for some materials, calculated from the above
data, are specifield below. , . .

PMM (plexi) VR = 1160m/s
Bone (along) Vr =1611m/s
Bone (across) Vr = 1458 m/s
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displacements for some materials,

Textolyte Ve =1264m/s
Teflon 4 VR = 464m/s
Vinidure VR =970m/s

The Vg value for teflon cannot be compared with the data in literature be-
cause of their absence. This fact is easy understable and is due to the previously
mentioned difficulties.

The random errors of the obtained Vi values were not greater than 0.2 %.

V. CONCLUSION

In order to avoid the errors due to contributions from other kinds of waves (other
than RW) in the detection signal it is necessary to apply specimens of thickness
greater than 20A k. In materials of fiber structure, like wood, the identification of

- the wave sort is very difficult or sometimes even impossible and because of this

experimental fact the Vg data for woods are not presented. In the described method
it was possible to evaluate also the damping of RW, but with a low accuracy due to
undefinite conditions of contacts. The evaluated value of RW damping for teflon is
about 1000 dB/m. Oob&:&um we may say that the elaborated method enables us
to widen the scope (range) of acoustical testing methods application in some kind
of acoustically “difficult” materials. This work was supported by the Govermment
Project CPBP 01 08, D 1.4.
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HHEH@>~HS&~H>&= SN O&O&OHwKP B MATEPUAJIAX
OM&»PEmOEﬁCn HHN3KOU AKYCTUUYECKOU
VMNENAHIVEN 1 BBICOKMM KO3 $#NIIMEHTOM
3ATYXAHUA

B sTolf pabore omucan npuvHIM KeficTBUA TpaHcpopmarTopa BoaH Jlam6aa
B ITAB. IAB 1ima Penes TeHepOBaHbl C MOMONNIO BTOro TpancpopMaTopa
B HEKOTOPHIX aKyCTHYECKH TPy mHEIX MaTepuanax GuaM uccuemopanu. Cko-
POCTb MX pacmpocTpanenma Grina HM3MEPEHa € BRICOKON TOYHOCTIO.
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