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Chapter 5

Conclusion and Suggestion for Future Work

5.1 Conclusion

In this work, a photo-induced process, combinations of UV and various gas
species, for modifying polymeric surface was designed and constructed to apply in continuous
composite manufacturing. PET fiber/ composﬂe was selected to determine the

preliminary effectiveness and feasihﬂi&k # To reveal those characteristics of the

d surfaces and composites were

jon of this study can be described as
follows:

mcre ed without S|n|f cantly altered their tensile properties. The most
ﬂ 13; can increase an amount
ljoﬁen oﬂ:ﬁﬁaﬁ ﬂmj‘ﬂ‘j)mpared to 29.91 % of
ntr
am%ﬁﬁﬁfﬂﬂmmmaa

e The adhesion between PET fiber and epoxy matrix is poor. However, the
adhesion can be improved by photo-induced surface modification of PET
fiber. All surface modifications that had done in this study had increased
the mechanical properties, i.e. tensile strength, elongation to break, and
toughness. The most effective condition was 5 minutes UV/O; + O3
treatment, which can resulf%! in improving 63 % of tensile strength, 175 %
of elongation to break, and 325 % of toughness, in comparison to

nontreated PET/epoxy composite.
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o UVloxidative gas regimes, i.e. UV/air, UV/Oz, UV/air + O3, and UV/O; + Os,
were responsible for stronger fiber/matrix adhesion, mainly after treatment
for 5 minutes, according to observations from the fractography analysis
obtained by the scanning electron microscopy. Poor mechanical
properties composites were deformed predominantly via fiber pullout
mechanism. The failure mode changed from interfacial failure to matrix

failure upon increasing treatment to 5 minutes.

Wy

5.2 Suggestion for future w@

5.2.1 Suggestion fi

sity meter, ozonefoxygen

concentration meas uni moisturgrap and detector, and CO/CO;

detectc#’ as phase chfomatogra ), should be added to the
ﬂ hg%ﬁswiﬁ’ﬁ iﬂtl mechanisms, and to

determme conditional profiles inside the reactor cha@er.

’qq W:-] @uﬂcﬂrﬂ%r&”eﬂ%ﬂﬂﬂe@nﬂce flexibility and

reproductivity of the process, e.g. temperature/pressure controllers,

heating/cooling unit, control valve, and anti-short-circuit.

e Investigate the capability of the process, in order to estimate the
production rate and feasibility for applying the process in practical

continuous composite manufacturing.
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9.2.2 Suggestion for Further Surface Modification Study and Characterization

o In-depth study of chemistry, morphology and physical properties of fiber
surfaces using advanced surface characterization technique to determine
actual effects of the treatments to the surfaces. The recommended

techniques to examine the surface properties were shown as following:

o X-ray photoelectron spectroscopy (XPS) and Static Secondary lon

.g. gas species, treatment time,
TsityA0 ne centration, and operating pressure,
uate the effects of each parameter on

der sm.of resulted composite, other
mec@nical testing techniques are recﬁed e.g. single fiber pull-out
testing,flexural strength testing, and photoelastic imaging.
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