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SUMMARY

I. Project Title

Development of Carbon Fiber Composite

IT. Objectives and Importance

In world-wilide trend, the conventional structural mate-
rials are beling replaced by the new materials. Someone
called this period as a new revolution epoque of mate;ials.
In these days there are many new materials which have been
recently developed and which have widened theilir application
fields. It encourages the establishment of new engineering
field.

In our view polnt the research for the advanced compo-
site materials becomes 1nevitable to compete with the de-
veloped countries and to promote our international status.
Because the advanced composite industry will grow very fas-
tly in near future and their importance for the future is
very great.

The developed countries have been constructed the te-
chnical barriers for the developing countries. They restrict

the technical donnation and rise the rovalty fees. To over
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come these conditions the establishment of the technical bases
which run from the basic raw materials through the final products
would be critical.

The advanced composites materials show their variety in
their characteristics. To treat all kinds of composite materials
requlires long times and large systems. SO we should concentrate
in the research for the carbon fiber composites. Because 1t has
a most important status in the various advanced composite materi-
als and 1t has also a possibility for the sharp increase of the
consumption.

The carbon fiber composites have been effectively used as
the sporting goods, industrial materials and military systems.
They can be also applied for the aero-spacial systems. In the
future, they will find more opportunities in the aero-spacial con-
structions.

In this work,we have used at the first step the high tempera-
ture curing type epoxy. We have developed the formulations to im-
prove the thermal stability and the toughtening effect. The pre-
preg has been made in KRICT. We have prepared testing specimens
by using our own prepreg and Autoclaves. The mechanical behavior
and their characteristics were defined by various testing techni-
ques. With these procedures we have established the consistent

basic technology for the advanced composite Materials.
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ITI. Scope and Method

The following items are done 1n this period.

1. We have chosen the adequate high temperature curing epoxy

formulation and have toughened them with thermoplastilc nodule

and rubber compounds.

2. The prepreg with even thickness 1s prepared i1n KRICT by self-

made prepregger.

3. The optimum curing condition 1s persued by using self made
Autoclave.
4. The self-made diamond cutter 1s used to prepare the specimens.

The cutting edges are polished with the polishing machine.

5. The impact properties and the flexural properties are studies
as a time function at 2OOOC, 2500C and BOOOC. The endurance
time 1is 1,2,4,8,16,32 hours.

o. The degradation of mechanical properties 1n pressure cooker
test, 150°C, 5 atm, 95% RH., is tested by using self-made
specimens and forelgn specimens.

7. The water absorption in bolling water i1s studied. The effect
of formulation 1s also checked.

8. The effect of water content in thermal spike 1s also observed.

9. The multi-component hybrids, with Carbon/Epoxy, Glass/Epoxy

and Aramid/Epoxy are studied to obtain the design data.

10. The thick laminates of 24 ply, 32 ply, 64 ply and 100 ply are
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fabricated. The shell head with orthotropic structure 1s con-

structed by using tape laying method.

TV. Results and Recommendations.

1. The prppreqg fabrication technics with toughened epoxy are es-—
tablished.

2. The optimum curing condition with formulation is obtalned.

3. The structural effect on water absorption in Carbon/Epoxy 1is
vVery important.

4. The formulation and the structure greatly influence on the pro-
perty changes in high temperatures for Carbon/Epoxy composites.

5. The rubber modifiers are more effective for the thermal stabi-

lity and for the impact than thermoplastic modifier.

6. The hybrids which has an outer ply of Carbon/Epoxy show l1mpro-
ved flexural properties.

7. The extended works 1s required to fabricate the complex shape
systems and the thick laminates.

8. The research for the advanced composite materials requires
many testing and preparing tools and the expensive materials.

9. The importance for the advanced composite materials continuou-
sly 1ncreases. The consistent funding for research in neces-
sary. Because it wants many experiliences and the many repeat-

ing tests.
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10. The research for the advanced composite materials requires
many research man power and funding. The researches in this
field should have the connections and should be complemental.
The construction of the well connected research systems bet-

ween the research i1institute and the i1ndustries will give the

fruitful results.
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