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Effects of Silica based Fillers, Surface Treatment and Curing Method on Mechanical Properties

of Silica/Unsaturated Polyester composites
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ABSTRACT

This research studied the properties of unsaturated polyester (UPE) resin filled with fly ash (FASi) or
silica (PSi), and silane treatment on the mechanical properties of cured by conventional (CV) thermal and microwave
(MW) curing methods were assessed. Microwave curing appeared to lower the cure time in greater magnitude
than those cured by CV curing, implying that the microwave was more suitable to cure polymers containing FASi
or PSi fillers for the purpose of reducing cure time. The flexural modulus, impact strength, hardness increased with
increasing filler content for FASi and PSi fillers. The presence of FASi or PSi filler in the UPE resulted in a
sudden decrease in the flexural strength, although the strength was slightly improved as the FASi or PSi content
was increased. The overall mechanical properties of the UPE composites were greatly improved though use of
3-Glycidoxypropyl thimethoxysilane (KBM-403) as coupling agent on silica surfaces.
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Chemical compositions Percentage (%)

Silicon dioxide (SiO,) 35.05
Aluminium oxide (A1,0,) 20.14
Iron oxide (Fe,O,) 9.13
Calcium oxide (CaO) 9.56
Magnesium Oxide (MgO) 2.28
Sodium oxide (Na,O) 1.18
Potassium oxide (K,0) 1.91
Sulphur dioxide (SO,) 1.39
Others 19.36
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Curing conditions
Types of Content Conventional heating : CV Microwave heating : MW
h
silica (pr) Cure time (min) | Percentage cure | Cure time (min) Percentage
(%) cure (%)
0 12 96.24 16 97.18
o 5 10 95.63 14 96.61
Silica in Fly
Ash (FASI) 10 10 95.84 12 96.86
15 10 96.82 10 96.46
20 8 96.56 8 98.53
0 12 96.24 16 97.18
Precipitated 5 8 96.66 12 96.62
Silica (PSi) 10 8 96.52 8 9755
15 6 95.49 6 98.92
20 4 96.89 4 96.72
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