SUMMA RY

The phenomenon of enhancing the electriecal
conductlvity of the plestic by incorporating metallic filler
has numerous potential applications. Many of the commercizal
applications also requires the knowledge of ultrasonic behavicur
of polymer/metal composites. In polymer/metal composite visco-
elastic nature of the matrix is a barrier for the evaluaticn
of elastlic modull of the composite. .The evaluation of elastic
moduli by ultrasonic\techniQue stends out as promising basls
for the characteriiation of compoéites. Jltrasonic characteri-
zation of particulate filled composites 1s gaining importance

in recent years.

Present work has been undertaken to develop conducting
composite material using commefcial_grade metal-powder having
varying particle size, mixture of different metal powders and B
metal coated glass fibre as filler in #arious-polymer matricéé;

Thes_e fillers are gms;;heriggl having irregular surface. Their P

electrlcal fesistivity and ultrasonic parameters and other
morphqlqgical studles and features have been studied. Thaus
various péljﬁé?/métal composites afiﬁﬁfCu; PVC/Cu,'PVCfAl,
PS/AL, PVC/Cu-Al, PVC/Aluminiuam costéd GF snd PS/Aluminium
coated CF are prepared.’ PE/Cu"compOSiﬁes are prepéred by melt .
compounding and hot;press1ng_teghniQﬁe. Hﬁst.of the compo%@ﬁﬁ&ﬁ%;i;
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areé prepared by mechanical mixing and hot pressing technigue.
Commerc ial grade M082 filled nylon 66 is also included for

ultrasonic characterization.

D.C. Electrical resistivity of polymer/metal composites
has been measured at room temperature. Their ultrasenic para-
meters such as absorption and dispersion at various freduencies
have been measured. The state of filler distribution in the
matrix of the composite is studied by optical microphotography
and scanning electron micrography. The themmal enalysis of
these composites (DTA) and X-rey diffraction study are also

undertaken. -

It is observed that there is matrix~filler interaction
in these composites which is reflected in segregated network
formation, DTA, and‘x—réy diffraction study. D.C. electrical
measurement has shown tha{ In the case of PE/Cu composite
limiting resistivity (3.98 x 10° ohm-cm) is meximum at the
highest metal powder loading (23.2 v% copper). The resistivity
of PVG/AL coated GF is the lowest at minimum (10 ohm-cm) ”
loading of;the metallic filler (20 we Al costed GF).

_ The limiting resistivity of PVC/AL CGF is lower than
PS/&i'CGF;IFTﬁe limiting resistivity of PVG/Cu-Al composite
is lower than PVC/Cu and PVG/Al composite. Resistivity of

PVG/AL is lower than PS/AL composite.

' On cdmbaring the experimental results with theﬂex§$7?
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;iies it is observed that Bhattacharys's model gives
'itative égreement with experimental results. This mogel
ders the segregated network formation of filliers of _
Eical and non~spherical nature. No adeduate theory is

ting to Quantify, threshold of percolstion in polymer-
pated glass fibre composites.,

The ultrasonic absorption, veloelty studles show the
nce of a cut~off frequency indicative of presence of
ler resonances. Absorption is also due to single and
itiple scattering of ultrasound by the fillers. Total
:ption and veloeity changes are expecied to be'dué to a

Lex process involving single, multiple scattering and
ance effects,

The relative modulus evaluation from ultrasonic velocity
density of the composite is highest in PVC/Cu-AL composites
owed by aluminium coated GF composites and then PVC/Cu

osites at O MHz. The lowest modulus is im aluminium'fillect_:_
sites, This shows that the combined effect of reinfarce--"-
of copper-alumihium particles is greater th&n that of

nium coated GF, In all cases Qualitative agreement has
‘obtained with Mooney eduation giving the variation of
ive modulil with composition. -

It 1s found from the variation 6f ultrasonic absopy;%dn'

elative velocity with composition that though there_:“'

ic change in absorptionat low concentratign and.
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(normalised velocity ) near the concentration of network
Lion but these changes may be more due to the effect of
ce of fillers and change from single to multiple scatte-

of ultrasonlc waves. Hence there seems to be no direct

ption with the network formation.



