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Abstract

The present work investigates  methods for curing composite
materials that may be used as procedures to enhance properties of the
fabrication systems, Curing of conmposite materials ‘s an important
process . in enhancmg thc propertics of the matertal  for its fingi
application. o

In the presén[ work Izimih:-l-lc'—sh-zl‘pcd Ii-bc.r reinforeed composites
were manufactured by USHIL epoxy resin (1 pon 828) curce with TETA
(tri ethylene tetra amine) reinforced with car bon hbe

The influence of the Processing parameters {pressure, lemiperature)
known as a “cure cyele™ on the com PosIte properties was studied.

Modelin o of the euring process 18 required to predict the variation
of the differem propuuas ol the muaterial and hel lp controt the process
better. |

In this research, a comprehensive numerical model wag developed
to study the thermocliemical properties of the compaosite material in the
autoclave process, The numerical model involveg solving the unsteady-
state energy cquation with heat generation for a laminate system based
on one-dimensiona| geometry,

Chemical kinetic analysis for reaction model of the resin system
was performed with the differentiyl scanning calorimeter r{DSC) to obtain
the chemicy kinetic paramelers as input data for the thermal model. The
fumerieal model s ysed to predict temperatures and degrees of cure as o
function of position and time.

A number of tests were made on specimens taken from composites.

Brine]) hardness, impact strength, the modulus of clasticity, compressive
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"értrenglh and flexural strenpgth of all the composites were  found to be
clearly enhanced with selected cure cycle.
The temperature profile used to polymcn/c the resin must be
carefully chosen to reduce thermal gradients within the composite while
:-_..ensuring satisfactory processing times. If not properly controlled, these
high temperatures within a part can fead to potymfcr degradation or even.
vaporization of components within the resin system.,

It is n:cécss-ury to nclude a post-cure stage, in order to complete the

cure and minimize any additional eure leading to a change in sample

properties during service.

E Pressure has to be applicd in order to; reduce the void content of
3 the laminate, to squecze cxeess resin out of laminate, and to conselidate
£ the plies.

E The suggested cure eycle is curing teniperature is 70 °C, for I hour,
3 post curing temperature is 150:°C, for 6 hours, applied pressure is 6 bar.

3

£
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