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In this paper, the effect of processing temperature on the elastic and viscoelastic properties
including storage modulus, loss modulus and damping value of PVC/plain weave fiberglass
composite laminates was investigated. For this, composite samples with [0/90]10 lay ups were
produced in three different temperatures including 160 C, 200 and 230 using film stacking
procedure. Firstly, the flexural strength and modulus of the samples were measured using three
points bending test according to ASTM D790-07 standard. Then, viscoelastic properties of the
sample were measured in the temperature range of 25 up to 220 using Dynamic
Mechanical Thermal Analysis (DMTA) and the effect of temperature on the viscoelastic properties
was studied. Also, the effect of fiber/ matrix impregnation quality on the thermal and dynamic
properties of the samples was evaluated using optical microscope images. It was concluded that
the temperature of 230 is suitable to achieve high quality impregnation, according to both
DMTA and three points bending test. Also, it was seen that increase of processing temperature up
to 230 increases the storage modulus; moreover, processing temperature does not affect the
glass transition temperature of the samples.
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Fig. 1 DSC curve of the used PVC matrix (glass transition
temperature: 73.4 C, degradation beginning: 270 and
peak of degradation: 296 C) 
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Fig. 2 A) Schematic of the film stacking procedure, B)
laminates production setup 
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Table 1 Processing conditions of the samples production
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Fig. 3 Temperature and pressure cycle of the samples
production, heating rate is 7 C /min and cooling rate is 5 C 
/min  
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Fig. 4 Schematic of DMTA test in the three points bending
mode
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Fig. 5 A) Load-displacement diagrams of the three points
bending test, B) the three points bending test setup
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Fig. 6 A) Flexural Strength and B) Flexural Modulus of the
samples, achieved from three points bending test
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Fig. 7 Comparison of A) Storage Modulus, B) Damping Value
and C) Loss Modulus of PVC/fiber glass composite
laminates produced at 160 C, 200 and 230
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Fig. 8 Optical microscope images of the samples after three
points bending test, A) Sample produced at 160 C, B)
Sample produced at 200 C, C) Sample produced at
230
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Fig. 9 A) Optical microscope and B) Electron microscope
images of the 240 produced sample
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