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ABSTRACT

Provided are: an FRP sheet press molding method and device
that are capable of improving production efficiency; and an
FRP molded article. The FRP sheet press molding method,
whereby a press-molded article PM is molded using a fiber-
reinforced plastic sheet material SM1, comprises: a press step
in which molds 2, 3 are closed and the heated sheet material
SM1 is press-molded interior a cavity 5; and a filling step in
which the closed state of the molds 2, 3 is maintained from
the press step and a molten resin MP is pressure-injected from
an injection section IP1 formed in one surface of the sheet
material SM1, towards the interior INl1 of the sheet material

SM1.
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FRP SHEET PRESS MOLDING METHOD AND DEVICE AND FRP MOLDED

ARTICLE

TECHNICAL FIELD
[0001]
The present invention relates to a FRP sheet press
molding method and device which molds a press molded article

using carbon reinforced plastic, as well as an FRP molded

article.

BACKGROUND ART
[0002]
Cited Document 1 discloses a molding technique for molded
articles of a 3-layer structure in which FRP material (carbon
reinforced plastic) interposes resin.

[0003]

Patent Document 1: Japanese Patent No. 2917372

DISCLOSURE OF THE INVENTION
Problems to be Solved by the Invention

[0004]

To realize the molding technoleogy described in Cited
Document 1, it is necessary to prepare two FRP sheets, and
thus production efficiency is poor.

[0005]

The present invention has an object of providing an FRP

sheet press molding method and device capable of improving
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production efficiency, as well as an FRP molded article.
Means for Solving the Problems
[0006]

In order to achieve the above-mentioned object, the
present invention provides an FRP sheet press molding method of
molding a press molded article (for example, the press molded
article PM described later) using fiber reinforced plastic (for
example, the sheet material SM, SM1, SM2 described later), the
method including: a pressing step of press molding, inside of a
cavity (for example, the cavity 5 described later) by closing
molds (for example, the dies 2, 3 described later), the fiber
reinforced plastic which was heated; and a filling step of
pressure injecting resin to the interior (for example, the
interior IN1, IN2 described later) of the fiber reinforced
plastic from an injection port (for example, the injection port
IP1l, IP2 described later) formed in one surface (for example,
the lower surface LS1 described later) of the fiber reinforced
plastic, while maintaining a closed state of the molds from the
pressing state, in which the press molded article is molded to
provide a layer of the resin (for example, the resin PR
described later) between layers (for example, the top layer TL
and back layer BL described later) of the fiber reinforced

plastic.
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[0007]

In this way, it is possible to mold the press molded
article arranging the resin layer (plastic layer) between the
fiber reinforced plastic layers by way of the FRP sheet press
molding method, and thus it is possible to mold a press molded
article having sufficient strength, without using more fibers
than necessary. In addition, it is possible to raise the
production efficiency of the press molded article.

[0008]

Alternatively, in order to achieve the above-mentioned
object, the present invention provides an FRP sheet press
molding device for molding a press molded article (for example,
the press molded article PM described later) from fiber
reinforced plastic (for example, the sheet material SM, SM1,
SM2 described later) using molds (for example, the dies 2, 3
described later), in which the molds include a sprue (for
example, the sprue 7 described later) connecting to a cavity
(for example, the cavity 5 described later); the FRP sheet
press molding device press molds, inside of the cavity by
closing the molds, the fiber reinforced plastic which was
heated, and then pressure injects resin (for example, the
molten resin MP described later) via the sprue to the interior
(for example, the interior IN1, IN2 described later) of the

fiber reinforced plastic from an injection port (for example,

CA 3018310 2020-01-16
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the injection port IP1, IP2 described later) formed in one
surface (for example, the lower surface LS1 described later) of
the fiber reinforced plastic, while maintaining a closed state
of the molds; and the press molded article is molded to provide
a layer of the resin (for example, the resin PR described
later) between layers (for example, the top layer TL and back
layer BL described later) of the fiber reinforced plastic.
[0009]

In this way, it is possible to mold the press molded
article arranging the resin layer (plastic layer) between the
fiber reinforced plastic layers by way of the FRP sheet press
molding device, and thus it is possible to mold a press molded
article having sufficient strength, without using more fibers
than necessary. In addition, it is possible to raise the
production efficiency of the press molded article.

[0010]

Alternatively, in order to achieve the above-mentioned
object, the present invention provides an FRP molded article
including: fiber reinforced plastic (for example, the sheet
material SM, SM1l, SM2 described later) that was press molded
inside of a cavity (for example, the cavity 5 described later)
of molds (for example, the dies 2, 3 described later); and
resin (for example, the molten resin MP described later) which

was pressure injected to the interior (for example, the
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interior IN1, IN2 described later) of the fiber reinforced
plastic from an injection port (for example, the injection port
IP1l, IP2 described later) formed in one surface (for example,
the lower surface LS1 described later) of the fiber reinforced
plastic, in which the FRP molded article provides a layer of
the resin (for example, the resin PR described later) between
layers (for example, the top layer TL and back layer BL
described later) of the fiber reinforced plastic.

[0011]

In this way, since disposing the resin layer (plastic
layer) between fiber reinforced plastic layers according to the
FRP molded article, it i1s possible to produce without using
more fibers than necessary, and it is possible to have
sufficient strength. In addition, if being such an FRP molded
article, production will be easy, and thus it is possible to
improve production efficiency.

[0011a]

According to an embodiment, there i1s provided a fiber
reinforced plastic (FRP) sheet press molding method comprising:
a heating step of heating a fiber reinforced plastic; and a
pressing step of press molding, inside of a cavity by closing
molds, the fiber reinforced plastic which was heated; and a
filling step of pressure injecting a resin to the interior of

the fiber reinforced plastic from an injection port formed in
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5a

one surface of the fiber reinforced plastic, while maintaining
a closed state of the molds from the pressing state, wherein a
press molded article is molded to provide a layer of the resin
between layers of the fiber reinforced plastic.

[0011b]

According to another embodiment, there is provided a
fiber reinforced plastic (FRP) sheet press molding device,
wherein the molds include a sprue connecting to a cavity,
wherein the FRP sheet press molding device press molds, inside
of the cavity by closing the molds, a fiber reinforced plastic
which was heated, and then pressure injects a resin via the
sprue to the interior of the fiber reinforced plastic from an
injection port formed in one surface of the fiber reinforced
plastic, while maintaining a closed state of the molds, wherein
a press molded article is molded to provide a layer of the
resin between layers of the fiber reinforced plastic.

[0011c]

According to another embodiment, there is provided a
fiber reinforced plastic (FRP) molded article, comprising: a
fiber reinforced plastic that was press molded inside of a
cavity of molds; and a resin which was pressure injected to the
interior of the fiber reinforced plastic from an injection port
formed in one surface of the fiber reinforced plastic wherein

the FRP molded article provides a layer of the resin between

CA 3018310 2020-01-16



84634649

5b

layers of the fiber reinforced plastic.
Effects of the Invention
[0012]

According to the present invention, it is possible to
provide an FRP sheet press molding method and device capable of
improving production efficiency, as well as an FRP molded

article.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

FIG. 1 is a longitudinal sectional view showing an FRP
sheet press molding device 1 according to an embodiment of the
present invention;

FIG. 2 is a cross-sectional view showing characteristics of a
sheet material SM, with (A) showing the state prior to heating,
and (B) showing a state after heating;

FIG. 3 is an enlarged view of the FRP sheet press molding
device 1 showing the flow of molding a press molded article PN,
with (A) showing a state of the temperatures of the top layer
TL and back layer BL of the sheet material SM lowering, (B)

showing a state of the sheet material SM being pressed,

CA 3018310 2020-01-16
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and (C) showing a state of molten resin being pressure
injected to the interior of the sheet material SM;

FIG. 4 is an enlarged view of the FRP sheet press molding
device 1 showing the flow of molding the press molded particle
PM, with (A) showing a state immediately before the molten
resin MP being pressure injected to the interior INl1 of the
sheet material SM, and (B) showing a state of the molten resin
MP being pressure injected to the interior IN1 of the sheet
material SM;

FIG. 5 is a cross-sectional view of the press molded article
PM;

FIG. 6 provides cross-sectional pictures of the press molded
article PM, with (A) being a longitudinal sectional view, (B)
being a cross-sectional view locking in the arrow VIB-VIB
direction of (A), (C) being a cross-sectional view looking in
the arrow VIC-VIC direction of (A), and (D) being a cross-
sectional view looking in the arrow VID-VID direction of (A);
FIG. 7 provides cross-sectional views showing characteristics
of two stacked sheet materials SM1, SM2, with (A) showing a
state prior to heating, and (B) showing a state after heating;
and

FIG. 8 provides enlarged views of the FRP sheet press molding
device 1 showing the flow of molding another press molded
article, with (A) showing a state prior to molten resin MP
being pressure injected to the interior IN2 of the sheet
materials SM1, SM2, and (B) showing a state in which molten

resin MP was pressure injected to the interior IN2 of the
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sheet material SM1, SM2.

PREFERRED MODE FOR CARRYING OUT THE INVENTION

[0014]

An embodiment of the present invention will be explained
in detail while referencing the drawings. FIG. 1 is a
longitudinal sectional view showing an FRP sheet press molding
device 1 according to the embodiment of the present invention.
FIG. 2 is a cross-sectional view showing characteristics of a
sheet material SM. FIG. 2(A) shows a state prior to heating.
FIG. 2(B) shows a state after heating. FIG. 3 provides
enlarged views of the FRP sheet press molding device 1 showing
the flow of molding a press molded article PM. FIG. 3(A) shows
a state in which the temperatures of the top layer TL and back
layer BL of the sheet material SM lowers. FIG. 3(B) shows a
state in which the sheet material SM has been pressed. FIG.
3(C) shows a state in which molten resin MP is pressure
injected to the interior IN1 of the sheet material SM. FIG. 4
provides enlarged views of the FRP sheet press molding device
1 showing the flow of molding the press molded article PM.
FIG. 4(A) shows a state immediately before the molten resin MP
is pressure injected to the interior IN1 of the sheet material
SM. FIG. 4B shows a state of the molten resin MP being
pressure injected to the interior IN1 of the sheet material
SM. FIG. 5 is a cross-sectional view of the press moclded
article PM. FIG. 6 provides cross-sectional pictures of the

press molded article PM. FIG. 6(A) is a longitudinal sectional
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view. FIG. 6(B) is a cross-sectional view locoking in the arrow
VIB-VIB direction of FIG. 6(A). FIG. 6(C) is a cross-sectional
view looking in the arrow VIC-VIC direction of FIG. 6(A).

FIG. 6(D) is a cross-sectional view looking in the arrow
VID-VID direction of FIG. 6(A).

[0015]

The FRP sheet press molding device 1 shown in FIG. 1 is
used upon producing a press molded article (FRP molded article)
PM (refer to FIG. 5), by press molding or the like a sheet
material (FRP (Glass/Carbon) sheet material) SM of carbon
reinforced plastic (FRP: Fiber Reinforced Plastics). More
specifically, the FRP sheet press molding device 1 includes a
pair of upper and lower dies 2, 3, and an injection molding
machine (omitted from illustration), etc.

[0016]

The pair of upper and lower dies 2, 3 are brought into
contact with each other by the injection molding machine
(omitted from illustration), and a force of several hundred
tons or more is applied. This pair of upper and lower dies 2,
3 constitutes a cavity 5 serving as a space pressing the sheet
material SM1 therebetween. The lower die 3 has a sprue 7
connected to the cavity 5. In the cavity 5, the sheet material
SM is provided, and the molten resin MP is pressure injected
from the injection molding machine via the sprue 7.

[0017]
The injection molding machine (omitted from illustration)

applies force of at least hundreds of tons by causing the pair

CA 3018310 2020-01-16



CA 03018310 2018-09-19

of upper and lower dies 2, 3 to come into contact with each
other. This injection molding machine pressure injects molten
resin MP to the cavity 5 configured between each of the pair
of upper and lower dies 2, 3 via the sprue 7.

[0018]

Although the details are described later, the molten
resin MP pressure injected to the cavity 5 infiltrates to the
interior IN1 of the sheet material SM from an injection port
IP1 formed in the lower surface LS1, which is one surface of
the sheet material SM. In other words, the injection molding
machine (omitted from illustration) pressure injects the
molten resin MP via the sprue 7 to the interior IN1 of the
sheet material SM, from the injection port IP1 formed in the
lower surface LS1 of the sheet material SM.

[0019]

In this way, the FRP sheet press molding device 1 molds
the press molded article PM (refer to FIG. 5) made by
arranging a layer of resin PR (refer to FIG. 5) between the
top layer and back layer BL of the sheet material SM.

[0020]

Next, an FRP sheet press molding method by the FRP sheet
press molding device 1 will be explained while referencing
FIGS. 2 and 3.

[0021]

The FRP sheet press molding method by the FRP sheet press

molding device 1 is a method of molding the press molded

article PM using the sheet material SM. This FRP sheet press
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molding method includes a pressing step and a refilling step.
[0022]

The sheet material SM expands while generating voids
(bubbles) by heating, and becomes felt-like and pliant (refer
to FIG. 2(A) to FIG. 2(B)).

[0023]

In the pressing step, the heated sheet material SM is
arranged in the cavity 5 by closing the dies 2, 3, as shown in
FIG. 3(A). In the sheet material SM, the temperatures of the
top layer TL and back layer BL lower by contacting with the
dies 2, 3, and the top layer TL and back layer BL shrink and
harden. Subsequently, as shown in FIG. 3(B), the upper die 2
is lowered until the clearance of a predetermined product
sheet thickness, and the sheet material SM is pressed within
the cavity 5.

[0024]

In the filling step, as shown in FIG. 3(C), the molten
resin MP is pressure injected into the cavity 5 via the sprue
7 while maintaining the state closing the dies 2, 3 from the
pressing step. The hole serving as the injection port IP1l is
formed in the lower surface LS1, which is one surface of the
sheet material SM, and the molten resin MP is thereby pressure
injected from this injection port IPl to interiocr IN1 of the
sheet material SM. 1In other words, in the filling step, the
molten resin MP is pressure injected to the interior IN1 of
the sheet material SM, from the injection port IPl formed in

the lower surface LS1, which is one surface of the sheet
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material SM, while maintaining the state closing the dies 2, 3
from the pressing step.
[0025]

By the molten resin MP cooling and hardening, the press
molded article PM (refer to FIG. 5) arranging a layer of resin
PR (refer to FIG. 5) between the top layer TL and back layer
BL of the sheet material SM is molded.

[0026]

Next, the mechanism by which the injection port IPl is
formed in the FRP sheet press molding method by the FRP sheet
press molding device 1 will be explained while referencing
FIG. 4.

[0027]

The molten resin MP pressure injected to the cavity 5 via
the sprue 7 in the pressing step, even if assuming to flow
between the back layer LSl and the lower die 3 as shown in
FIG. 4(A), will be cooled and cure at the die 3, whereby the
flow between the back layer LSl and die 3 will stop.

[0028]

Then, as shown in FIG. 4(B), the hole serving as the
injection port IPl is formed, and the molten resin MP pressure
injected to the cavity 5 via the sprue 7 flows in the
direction of less resistance; therefore, it flows to the
interior IN1 of the sheet material SM which has low flow
resistance, whereby a 3-layer structure can be made.

[0029]

Next, the structure of the press molded article PM molded
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by the FRP sheet press molding method using the FRP sheet
press molding device 1 will be explained while referencing
FIGS. 5 and 6.

[0030]

As shown in FIGS. 5 and 6, the press molded article (FRP
molded article) PM has a 3-layer structure arranging a layer
of resin PR between the top layer TL and back layer BL of the
sheet material SM. The sheet material SM is press molded
within the cavity 5 of the dies 2, 3. The resin PR is cooled
and cured after being pressure injected to the interior INl of
the sheet material SM (refer FIG. 1), from the injection port
IP1 (refer to FIG. 1) formed in the lower surface LS1 (refer
to FIG. 1), which is one surface of the sheet material SM.
[0031]

According to the FRP sheet press molding method of the
present embodiment explained above, the following such effects
are exerted.

[0032]

In other words, the FRP sheet press molding method is a
method of molding the press molded article PM using the sheet
material SM of fiber reinforced plastic, and includes: a
pressing step of press molding the heated sheet material SM
within the cavity 5 by closing the dies 2, 3; and a filling
step of pressure injecting the resin material MP to the
interior IN1 of the sheet material SM, from the injection port
IPl formed in the lower surface LS1, which is one surface of

the sheet material SM, while maintaining the state closing the
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dies 2, 3 from the pressing step, thereby molding the press
molded article PM arranging a layer of the resin PR between
the top layer TL and back layer BL of the sheet material SM.
[0033]

In this way, it is possible to mold the press molded
article PM arranging the resin PR layer between the top layer
TL and back layer BL of the sheet material SM by way of the
FRP sheet press molding method, and thus it 1is possible to
mold a press molded article PM having sufficient strength,
without using more fibers than necessary. In addition, it is
possible to raise the production efficiency of the press
molded article PM.

[0034]

Next, another embodiment of the present invention will be
explained in detail while referencing the drawings. FIG. 7 is
a cross-sectional view showing the characteristics of two
stacked sheet materials SM1, SM2. FIG. 7(A) shows a state
prior to heating. FIG. 7(B) shows a state after heating. FIG.
8 provides enlarged views of the FRP sheet press molding
device 1 showing the flow of molding another press molded
article (omitted from illustration). FIG. 8(A) shows a state
prior to the molten resin MP being pressure injected to the
interior IN2 of the sheet materials SM1l, SM2. FIG. 8(B) shows
a state of the molten resin MP being pressure injected to the
interior IN2 of the sheet materials SMl, SMZ. It should be
noted that the FRP sheet press molding device 1 according to

the present embodiment is the same configuration as the
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aforementioned FRP sheet press molding device 1, and molds a
press molded article (omitted from illustration) using two
stacked sheet materials SM1l, SM2 in place of the
aforementioned sheet material SM.

[0035]

Although the details are described later, the molten
resin MP that was pressure injected to the cavity 5
infiltrates to the interior INZ of the two stacked sheet
materials SM1, SM2, from the injection port IP2 formed in the
lower surface LS2, which is one surface of the two stacked
sheet materials SM1l, SMZ. In other words, the injection
molding machine (omitted from illustration) pressure injects
the molten resin MP via the sprue 7 to the interior IN2 of the
two stacked sheet materials SM1, SM2, from the injection port
IP2 formed in the lower surface LSZ2 of the two stacked sheet
materials SM1, SM2.

[0036]

In this way, the FRP sheet press molding device 1 molds
the press mclded article (omitted from illustration) arranging
a layer of resin between the two stacked sheet materials SM1,
SM2.

[0037]

Next, the FRP sheet press molding method by the FRP sheet
press molding device 1 will be explained while referencing
FIGS. 7 and 8.

[0038]

The FRP sheet press molding method by the FRP sheet press
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molding device 1 is a method of molding a press molded article
(omitted from illustration) using the two stacked sheet
materials SM.
[0039]

Contrary to the aforementioned sheet material SM (refer
to FIG. 2), the two stacked sheet materials SM1, SM2 will not

expand, even in a state of heating (refer to FIG. 7(A) to FIG.

In the pressing step, the heated two stacked sheet
materials SM1, SM2 are arranged in the cavity 5 by closing the
dies 2, 3, as shown in FIG. 8(A). At this time, the injection
port IP2 formed in the lower surface LS2 of the two stacked
sheet materials SM1, SM2 is made to continue to the sprue 7.
[0041]

In the filling step, as shown in FIG. 8(B), the molten
resin MP 1is pressure injected to the cavity 5 via the sprue 7,
while maintaining the state closing the dies 2, 3 from the
pressing step. The molten resin MP is thereby pressure
injected to the interior IN2 of the two stacked sheet
materials SM1, SM2, from the injection port IP2 formed in the
lower surface LS2 of the two stacked sheet materials SM1, SM2.
In other words, in the filling step, the molten resin MP is
pressure injected to interior IN2 of the two stacked sheet
materials SM1, SM2, from the injection port IP2 formed in the
lower surface LS2, which is one surface of the two stacked

sheet materials SM1, SM2, while maintaining the state closing
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the dies 2, 3 from the pressing step.
[0042]

By the molten resin MP cooling and hardening, the press
molded article (omitted from illustration) arranging a layer
of resin (omitted from illustration) between the two stacked
sheet materials SM1, SM2 is molded.

[0043]

According to the FRP sheet press molding method of the
present embodiment explained above, the following such effects
are exerted.

[0044]

Specifically, the FRP sheet press molding method is a
method of molding the press molded article (omitted from
illustration) using the two stacked sheet materials SM1, SM2
of fiber reinforced plastic, the method including: a pressing
step of press molding twc heated stacked sheet materials SMI,
SM2 within the cavity 5 by closing the dies 2, 3; and a
filling step of pressure injecting the molten resin MP to the
interior IN2 of the two stacked sheet materials SM1, SM2, from
the injection port IP2 formed in the lower surface LS1, which
is one surface of the two stacked sheet materials SM1, SM2,
while maintaining the closed state of the dies 2, 3 from the
pressing step, thereby molding a press molded article (omitted
from illustration) arranging resin (omitted from illustration)
between the two stacked sheet materials SM1, SMZ2.

[0045]

In this way, according to the FRP sheet press molding



CA 03018310 2018-09-19

method, 1t is possible to mold a press molded article (omitted
from illustration) arranging a resin {(cmitted from
illustration) layer between the two stacked sheet materials
SM1, SMZ, and thus possible to mold a press molded article
having sufficient strength without using more fibers than
necessary. In addition, it is possible to raise the production
efficiency of the press molded article.
[0046]

The present invention is not to be limited to the above-
mentioned embodiment, and modifications, improvements, etc.
within a scope that can achieve the object of the present

invention are also encompassed by the present invention.

EXPLANATION OF REFERENCE NUMERALS

[0047]

1 FRP sheet press molding device
2, 3 die (mold)
5 cavity
7 sprue
SM, SM1, SM2 sheet material (fiber reinforced plastic)
LS1, LS2 lower surface (one surface)
IP1, IP2 injection port
IN1, IN2 interior
TL top layer
BL back layer
MP molten resin {(resin)

PR resin
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PM press molded article (FRP molded article)
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CLAIMS:

1. A fiber reinforced plastic (FRP) sheet press molding

method comprising:
a heating step of heating a fiber reinforced plastic; and

a pressing step of press molding, inside of a cavity by
closing molds, the fiber reinforced plastic which was heated;

and

a filling step of pressure injecting a resin to the
interior of the fiber reinforced plastic from an injection port
formed in one surface of the fiber reinforced plastic, while
maintaining a closed state of the molds from the pressing

state,

wherein a press molded article is molded to provide a
layer of the resin between layers of the fiber reinforced

plastic.

2. A fiber reinforced plastic (FRP) sheet press molding

device,
wherein the molds include a sprue connecting to a cavity,

wherein the FRP sheet press molding device press molds,
inside of the cavity by closing the molds, a fiber reinforced

plastic which was heated, and

CA 3018310 2020-01-16
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then pressure injects a resin via the sprue to the
interior of the fiber reinforced plastic from an injection port
formed in one surface of the fiber reinforced plastic, while

maintaining a closed state of the molds,

wherein a press molded article is molded to provide a
layer of the resin between layers of the fiber reinforced

plastic.

3. A fiber reinforced plastic (FRP) molded article,

comprising:

a fiber reinforced plastic that was press molded inside

of a cavity of molds; and

a resin which was pressure injected to the interior of
the fiber reinforced plastic from an injection port formed in

one surface of the fiber reinforced plastic

wherein the FRP molded article provides a layer of the

resin between layers of the fiber reinforced plastic.

CA 3018310 2020-01-16
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