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In situ detection via electrical conductivity method

An electrically conductive matrix :
= Allows health monitoring in nanocomposites
= Improves detectability of matrix dominated failure mechanisms
4o Innovative application:

1° lee based restoratlon materlals

Damage detection via electrical
conductivity methods

Stress/strain sensing via electrical
conductivity methods
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Experimental procedure — aqueous dispersion of carbon nanotubes (CNTs)
Ratio CNTs/solid Su.perplastisizer Sika®
(Wt%) ViscoCrete®-5600 HS
1. 0.1
2. 02 + Ratio SP/GNPs =0.8
3. 0.05 |
4. 0.15

=  While ultrasonic energy was applied, electrical impedance spectroscopy
(EIS) was also conducted

= A small sensor is exploited for on-site (field) direct dielectric EIS
measurements with the application of alternating current (AC).

EIS experimental test setup consisting of
i) computer software,
: ii) sensor,
©iii) dielectric thermal analysis system,
iv) ultrasonic sonicator
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Results : Dispersion of CNTs
IMWCNTSCOOH 015 i = As the ultrasonic energy increases, the
10000 gL i di§persi0n .becomes more uniform
c ' ' with lower size of agglomerates.
O, S (o omaies [ .
~1 Beng L ? 3’1REJI¢J : = Lower impedance values mean that
e ] /“1 g"‘" g more  conductive  paths  between
§ 80001 35) 2o
c . [ nanostructures are formed and allow for
T 4000{ ¥ /}7 VB i the electrical current to pass.
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£ (108 b 2 = Nevertheless, at high energy level the
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] o ¥ ¥ g i ultrasonication :
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i.  destroys the surface groups of the

01 1 10 100 1000 10000 100000 CNTs-particles
1. decreases their lateral size

Frequency [Hz]
Bode plots of an investigated CNTs dispersions 0.15 wt% at different iii._tend to re-agglomerate.
ultrasonic energy levels
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Conclusions

= The aqueous dispersions of CNTs with superplasticizer showed significantly
higher impedance at low energy levels but the comparative respective values are
lower after 65 kJ ultrasonic energy.

» The dielectric measurements were exploited to to facilitate with the dispersion

control of the nanostructures.
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