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1, - INTRODUCTION

in the last few yvears a number of investigations have been
carpied out in order to clarify the refation between SWE and mechant
{1,3)

cal variables in FM tests However, at the authors knowledge,

the probiem of the dependence of SWE upon fracture mechanisms has
Heen scarsely investigated,
The researches carried cut al CEM altempied to examine

i

closely this dependence, Some typical resuits are discussed in the

oresent paper and qualitatively interpred in terms of distocations dy

namics,

2. - EXPERIMENTAL TESTS

The block diagram of the experimental sei-up is given in
Fig. 1, The output signals of the piezoelectric transducer are re-
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corded and processed $0 2as 10 allow on-tine and off-line measure-

ments, in conjunction with a computer.

Oy tine it s possible to evaluate the total count and the
count rate as well as the amplitude distribution vs. foad andfor ex-
tention and/or time.  The summation and its time derivative of all
csciliations of the siruck transducer must not be understood here as

total count and count rate.

Our equipment has the unusual feature to aliow one to di-
stinguish batween a single high energy event and several low energy
events coouring in a short time interval. With a P 2ZT.5A transdu~
cer having a G-factor of 30, a resonance frequency tMHz, a maximum
output 5 V, a trigger tevel for the counter 1 mV, it can be shovwm that
the ring down of theP 2T occurs in tess than 100 /psec. Thus using
a time gate of 100 /uﬁac one can obtain that the count unit gives the
increment of only 1 unity, all though at its input many oscitlations are

present,

The amplitude distribution is obtained dividing the toial
range 1mV -~ 5V { 74 db} in eight channels., Whenever a pulse of
some amplitude strikes the corresponding channel, a definite tension
jevel is present at its output, which can be recorded for instance on

an cscii!ascope(?igg. 2b, 261}, The conversion from amplitude V
{voit) to energy E {erg) is then operated through the relation
3 .2 2
£ = (5% 10 erg/volt ). A%
The calibration is carried out striking the PZT-5A tran-
sducer with pulses of weltknown energy, supplied by a tittle batl fali-

ing from different attitudes.

The PSD meaurements are carried out off-line. As se~
cond transducer an accelerometer {resonance frequency 11 Kz} is
used. After the registration on the magnetic tape, the signals are
sent t'q_gf_gyi!’_o" Specirum Amaiyser’k and then averaged by a Spec-

* ¢ oersl Sclentiftc - Ubiqultous Hod, 21A - T,
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£
irum Averager . §heresultsare presented inFigg. 2¢, 2ci, They are
obiained on FMspecimens of 38N{CrMoa high strength and Fe 520 low
strength steels with a 25 ton instron test machine, The measured re

sonance frequency of the machine specimen system is about 250 Hz.

3. - RESULTS AND DISCUSSION

in Figg.2a, 2al the lcad-displacement and summation-displa
cement curves are presented We notice that while a decrease of the
irend of the count rate is apparent in the case of ductile fracture, a
monotonic increase characlerize the brittie fracture. Keeping in
mind cur counting procedure, we deduce that the events occuring be-
fore failure are more probable inductile than in brittle case. On the
ather hand the acoustic signal is originated by a variation of the dy-
namic state of disiocations groups. It is thus reasonable to conclude
that in the ductile case the number ofdislocations which are put in mo-
tion s as to become detectable 15 large afso at COD values much tow
er than the corresponding ones at fracture, and that the velocity
distribution of the moving distocations has a spread larger than in

the case of brittie fracture.

According to this view the results of Figg. 2b, 2bt indi-
cate than in thebritilecasethereare only fewlow enerqy {0.02erg) pul-
ses before the fracture; while in the ductile case a wide variety of

pulses of energy ranging from 0.02 to 1250 erg ar‘;e emitted.

To explain the Power Spectral Density behaviours in
Figg. 2c, 2c!, one should take into account all the factors influenc-
ing the freguency content of the single pulses. In fact the transfer
function of the transducer, the geometry of the s'pecimen, as well as
the attenuation and distortion vs. the frequentcy of the original pulse
due to the microstructure of the material, play an important rete in

determining the measured spectra. But if these measurements are

#K £oderal Sclentific - Spectrus Avarager fod, 1014,
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it s renses

i2s {0 the differsn: modes of fraciure,

Thus if the assumption is Correct that before he brittie

fracture the average dislocation velocity is {ow and the velocity di.
siribution function mam*cw, we have i EXpeCt g PSS With a welj e
fined peak near some frequem:y related o the maximum !.xei:acity, and
shifted towards tow frequencies if this velocity is jow,

On the contrary, before ductiie fr—ac:ture, characterized
by a broad velocity distribuiion function andg Comparatively high maxi
mEn s average velocity vaiues, a PSD is expecied shifted towsa rds
higher frequencies in a broader range,

4. - CONeLL

lONS

Our experimental results show a Sirong dependence of
the usual Swe Parameters {

2. 9. total count, energy distribuiion and
power spectral densitylupon fracture Mechanisms, To explain these e
sults the assumption has been made that the controtling factor of ACOy
stic emission s the velocity distribution of the moving disiocations,

Metallurgical and mechanical variables

ment, micrcsir‘ucture, segr‘egatioﬁs, inclusicmz;; 3train rate and fem-
berature which affect this di5:ribution, areals

50 expacted to give rige
fo different Swis patierns,

Therefore this technique seems to be very suitable fop

of thes
fracture processes and studying the natupr

providing informaiion about the influence & variables on the

e of the inunlved phenome-
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“i‘ 2 - Total count, Amplitude Distribution, PFSD in
A Fracture Mechanics Tests. )
a, b, ¢ ductile - 8', b, ¢’ brittle
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