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lculated for the frequency of 21.2 kHz, corresponding to the resonant
T e caleu

cy of the used transducer. The radiating area of the magnetostrictive
egyes %H is square with the sides of 2.5 X 10-2m, the height of the sheets
S.EEQ:am@qzmeOmaice?m core being 1.15 X 10~ m. The ultrasonic horn has
of mrm ~E Mooaos the input area diameter is 3.5 x 10~2 m, the output area
m.o:.o: " 5 X Hvolu m. The core of the transducer is made from permendur
%mSMSMrM half-wave resonator and ultrasonic horn are from brass. With
M.MMML to the lowering of acoustic energy losses on junctions the individual
components are silversoldered together over the whole areas.

TEMPERATURE DISTRIBUTION ALONG A CYLINDER
SURFACE WITH A NON-LINEAR ULTRASONIC WAVE
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In the present, Paper the experimental apparatus and some results con-
nected with the measurement, of temperature distribution along the surface

ultrasonics ».n@@:m.So% is 21.2 kHz.

INTRODUCTION

The problem of non-linear waves propagation has lately come to the fore
mainly due to the fact that intensive ultrasonic waves have been used more
frequently. Non-linear phenomena which appear at such waves propagation
are of basic importance in non-linear acoustics, the results of which have been

Fig. 1. A magnetostrictive transducer with a half-wave resonator and horn.

For transducer feeding an ultrasonic generator VUMA-UG 250 with erw,
following parameters was used: power input 750 W, power output 250 W
and the frequency 18—26 kHz. .

The resonance state and particle amplitude of an moo:mSO. wave were A.mo-
termined optically, by means of a microscope (magnification 80x ) sao.r,
4 measuring eyepiece. At the beginning of measurement, when the Eﬂ.mono.
generator was switched off, a mark on the horn output was determined.
After the ultrasound excitement instead of the mark a small surface was

observed, the width of which corresponded to the double value of the particle-
EXPERIMENTAL METHOD

P
A magnetostrictive transducer [1) operating within the range of low limit kz
ultrasonic frequencies, i. e. about 20 kHz, is suitable for the generation of lon- di % P i
gitudinal ultrasonic waves in a solid material. With regard to fixing, the _ 3 - e — A =
transducer should be completed by a half-wave resonator, fixed in the nodal =

plane of the acoustic Particle velocity. To obtain intensive ultrasonic fields,
an ultrasonic horn must be used [3], which works as an acoustic particle
velocity transformer. The used magnetostrictive transducer completed by the
half-wave resonator and cathenoidal horn is in Fig. 1.

The dimensions of the half-wave resonator as well the ultrasonic horn were

[z ]

Fig. 2. Block scheme measurement. UG — ultrasonic generator; KZ — recorder;
P — spring; P;, P,, P, — acoustic couplers.
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amplitude of the acoustic wave. The resonance state wag determined by such
a frequency at which the width of the measured mark was a maximum one,

For surface temperature measurement a thermocouple of the constantan-
iron type was used. The thermocouple was connected by mechanical trans-

EXPERIMENTAL RESULTS

The measurements were made at room temperature 24 °C. After adjustment
of both the resonance frequency and the bower output, the temperature
distribution along the surface of the stadied sample was observed. The samples
were made of some metalg (brass, steel) and some synthetic materials (novodur,
texgumoid). The sample material was chosen at random since it was not the
properties of the concrete material which were studied, but the experimental
verification of some theoretical results of the calculation of temperature
distribution along a cylinder was performed with g non-negligible ultrasound
absorption.

When the metals were investigated. no temperature deviations were found
-along the sample exceeding measurement errors. During the investigation

Fig. 3. The shape of the temperature

maximum.
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of the synthetic materials the measured sample showed a temperature maxi-

The scanning of the temperature distribution mroﬁma a E@.eaom:%
EE,M. t tem on@acwm of the sample surface along the longitudinal direction
MMMM@NEE er% place with the maximum of ﬁmeggSv évmor.:ﬁm Mwﬂwmu.
conspicuous. The temperature maximum mrmv.m 18 represented in Fig. M ; e
d, whose amplitude of the acoustic wave r.ma reached the value
MMHMWOHH%(%B on the horn output, this maximum was mSmmMomm c%wwrm ﬂoﬂnﬂmw
. : !
(novodur) or carbonization ?oxm.z.ao:mv of the mmmawho. »”H %e MMMN MW : wwgw_w
for & maximum temperature position _o%. means of a heat effec : sample
material. After the ultrasound switching off, the .Wm@nom place re
i ig. 4). The width of the overheated
i mewiwmvw MM|MWMW0MMNM”®AMMNW%@=% possible particle amplitude
wmmmw SMMonMM wave 3.5 X 107°m another temperature maximum, more
M»mn@%& from the beginning of the rod, was formed. The temperature of the

second maximum was lower than that of the first.

Fig. 4. A part of the novodur sample before and after deformation.
o Arrows pointing at temperature maxima.

A set of measurements was made for novodur, 2.5 Emmmzasmnmmw.w_mwsmw
which is 3.8 x 103 kg m—3. The first eo:_wmw.mﬂ:ww maximum arose wo H is e
of about 3.5 x 102 m, the second at a distance of about 9 X. Bxcow-
the beginning of the sample. The eoﬁwmgnmw @MM Mﬁrw %an ﬂﬂﬂ“cwommmiw
ded the temperature of the surroundings ] °C.

i i iti ducible. With the use of more
oo e éﬁwwwww eMMm_MMHméMWMMMMM the maxima were shifted by
MMMH%&_&MH MMWM m. However, this fact can be mxﬁ_&bmm. v% the @@@mﬁ@azm
not guaranteeing ideal reproducibility of m.oo:msa conditions on the boun
dary between the sample and the ultrasonic horn.
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CONCLUSIONS

The experimental results obtained so far do not enable a thorough theore
tical explanation of the studied phenomenon. The temperature maximum j
probably due to more mechanisms related to the rise of the shock ultrasonic

quantity associated with the rise of the shock wave is in an inverse proportion
to the density of the material. Synthetic materials have an advantage be-
cause of their small heat conductivity, due to which the generated, arising
heat is spent for a temperature increase in the close neighbourhood of the place
of its origin ouly. The temperature maximum position can be calculated on the-
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