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What IsFRP?
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Fiber Plastic

Reinforced
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Rei nforced
Plastic

FRP isone of composite material

consisting of fiber and plastic.
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The methods of molding for FRP

Wet method and dry method have been established.

Wet method == FRPisproduced by impregnating liquid resin
Into fiber directly.
Hand lay up, Filament winding, RTM, Spray
up, Cold press, etc.

1. Preparing intermediate material which iscalled

Dry prepreg consisting of liquid resin and fiber.

method

=) 2. FRPismadefrom prepreg.

3. High fiber content is attained easlly.
Vaccum back, Autoclave, Sheet winding, SMC, etc.




Press molding by prepreg
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(MPreparing prepreg @Prepregisinserted into @ Taking out FRP from
(Resin hasnot cured.) mould and applied with mould.
heating and pressing.
(Rerin cured by heating.)

Pronlems!
1. Thismethod isnot ableto apply for precise molding,

because some gap are occurred between prepreg and
mould.

Some voids are also occurred.




Autoclave method

The power spreads to every corner and
good molding can be done.

Pressing by high
pressure air or gas.

Bagging Film

Applying pressure by gas.

Prepreg

Stacking
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X EHEZ., BVEIEECFRPO B EEMBNDEXR, RybT—2/R1)<—, Vol.36. No.1., 2015, p.38-46
5




The problem of Autoclave method
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The equipment is high expensive.
Theequipment inside istoo small. :




Thermal expandable microcapsule!

Chainging of outer daimeter
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Themperature at starting forming
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Solidification of
the shell stabilizes
the shape.

It shrinks dueto

About 15-50um internal gas
Internal=Mainly aliphatic leakage.
hydrocarbons N A=Y

HILNTATARTET—OREATEY | This power is available for molding!




Molding with microapsule
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Heating

Heating
(MDThe microcapsules

nced i @When heated, the @Further heating
arole petarllc Ienlg Sa nd polyethylene bag causesthe
polyethy o 9 meltsand the microcapsules to shrink.
sandbag-like. micr ocapsules expand.
Batten

Microcapsulesin a _
polyethylene bag Molding by expanding Shrinkage of the
of microcapsules microcapsules
Prepreg facilitates demolding.




Details of TM method

Configuration feature points (limited items)

. Preparing prepreg and demolding materialson the
mould.

. Preparing heat expandig filler and other powder.

. Closing the mould.

. Heating inside of mould and exhausting of the air
between prepreg and inside of mould.

. Microcapsules expand.
. Themolded product has been completed.




Details of TM method(Process 1)

anc demolding materials>

Preparing

on the mould.

Mould
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Details of TM method(Process 2)

eat expandig filler
(Microcapsules)
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Details of TM method(Process 3)

Closing the mould.




Details of TM method(Process 4)

Heating inside of mould and
exhausting of the air between
prepreg and inside of mould.




Details of TM method(Process 5)
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M icrocapsules expand.
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Details of TM method(Process 6)

The molded product
has been completed.
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TM method (Patent JP-6405433)
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Advantages of TM method

Using Powder=Complex molding is possible.

Just cover the mold
= Mass production is possible

Unnecessary Autoclave

—=Thereisnolimit tothe size.

Mould by 3D printer isavailable.

= It can bemolded intheair or Yace.




Examol es@)

Olympic athlete shoes!

18




T

19




