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Abstract.

In this research, fiber reinforced polymer (FRP) composite materials were prepared using hand—
layup technique from epoxy and different shapes of glass fibers (milled — textile — mat — hybrid
— woolen). Composite materials were also prepared from epoxy and powder additives of calcium
carbonate or silica powders.

The effect of of glass fiber type, percentage and powder type on the flexure mechanical properties
of these composite materials were studied.

The study showed an increase in the flexural strength and Young modulus with the increase in
the percentage of glass fibers until reaching a minimum value of the matrix required to saturate
these fibers, and after that the decline of flexural strength. The flexural resistance was found to
be highest when textile fiberglass was used. A decrease in flexural strength and Young modulus
was found when both calcium carbonate and silica powders were added at 20%.

Investment casting technique was used to form semi-finished/ finished products from the studied
composite material in this research, with the possibility of using this method to include all
composite materials that use thermosetting polymers as a matrix.

A technique has been developed using wax mold to prepare composite materials preforms
(cylindrical — prismatic) that can be machined to obtain final products from the composite material
studied in this research.

A study was conducted for a project of a machine for preparing the desired composite material
in order to automate the forming process of (PMC) composite material products consisting of a

thermosetting polymer matrix reinforced with fibers.
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MMC Metal Matrix Composites
CMC Ceramic Matrix Composites
PMC Polymer Matrix Composites
ABS Acrylonitrile butadiene styrene
PE Polyethylene
HDPE High—density polyethylene
LDPE Low-density polyethylene
PA polycaprolactam
PB Polybutylene
PC Polycarbonates
PET Polyethylene terephthalate
PMMA Poly (methyl methacrylate)
PP Polypropylene
PS Polystyrene
PTFE Polytetrafluoroethylene
PVC Polyvinyl chloride
EP Epoxy
MF Melamine formaldehyde
PF Phenol formaldehyde
RPU Rigid Thermoset Polyurethane
UPE Unsaturated Polyester
UF Urea—formaldehyde
VE Vinyl Ester
RTM Resin Transfer Moulding
VARTM Vacuum-assisted Resin Transfer Moulding
EPN Epoxy Phenol Nnovolac
ECN Epoxy Cresol Novolac
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