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(54) Apparatus and method for manufacturing glass chopped strand mat

(57) A glass chopped strand mat manufacturing ap-
paratus and method capable of manufacturing a light-
weight glass chopped strand mat for which there has in
recent years been an increasing demand, are provided
which can manufacture a high-quality (i.e., wrinkle-free)
product at low cost. The apparatus is an apparatus for

manufacturing a glass chopped strand mat M having a
weight of 300 g/m2 or less from glass chopped strands
S, including wrinkle preventing means 80 for smoothing
out wrinkles occurring on the glass chopped strand mat
M, and winding means 90 for winding, into a roll, the glass
chopped strand mat M on which the wrinkles have been
smoothed out.
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Description

TECHNICAL FIELD

[0001] The present invention relates to apparatuses
and methods for manufacturing a glass chopped strand
mat having light weight from glass chopped strands.

BACKGROUND ART

[0002] A glass chopped strand mat is conventionally
used as a reinforcement member in a glass fiber rein-
forced plastic (GFRP) molded product, such as a bathtub
or a septic tank. The glass chopped strand mat is also
employed as a reinforcement base in a car molded ceiling
material. The car molded ceiling material in which the
glass chopped strand mat is attached to both sides of a
foamed polyurethane sheet has been developed. In re-
cent years, advances in car weight reduction have led to
a demand for a reduction in the weight of the car molded
ceiling material. Therefore, there is an increasing de-
mand for a glass chopped strand mat having light weight
(as used herein, the term "weight" with respect to a glass
chopped strand mat refers to mass per unit area) which
contains a reduced amount of glass chopped strands
which are a material for the glass chopped strand mat (a
glass chopped strand mat having light weight is also re-
ferred to as a "lightweight glass chopped strand mat").
[0003] The glass chopped strand mat is manufactured
as follows. Initially, a glass fiber is cut into pieces having
a predetermined length to obtain glass chopped strands.
Next, the glass chopped strands are distributed and de-
posited on conveying means such as a conveyor to form
a sheet. The glass chopped strands are subjected to a
plurality of steps while being conveyed by the conveyor.
For example, the steps include spraying a binder to the
glass chopped strands, heating the glass chopped
strands to which the binder adheres, and cooling and
pressing the glass chopped strands after the heating,
and the like. The glass chopped strand mat produced by
these steps is wound into a roll by a winding machine or
the like before shipment.
[0004] Here, when a lightweight (i.e., thin) glass
chopped strand mat is manufactured, the following prob-
lem may occur. A glass chopped strand mat expands or
contracts to some extent during manufacture. The light-
weight glass chopped strand mat has a thin thickness
and therefore has difficulty in sufficiently accommodating
such expansion or contraction. Therefore, the expansion
or contraction which has not been accommodated caus-
es wrinkles which remain on the glass chopped strand
mat. The wrinkles are likely to occur, particularly between
the step of cooling and pressing the glass chopped
strands and the step of winding the glass chopped strand
mat using the winding machine. If the glass chopped
strand mat having wrinkles is directly wound into a roll,
the wrinkles directly remain in the roll. In this case, even
when the roll is unwound, the wrinkles appear on the

surface of the glass chopped strand mat. The glass
chopped strand mat having wrinkles has a low commer-
cial value. If a molded product is manufactured using
such a glass chopped strand mat, defects such as a mold-
ing defect, delamination, and insufficient strength are
likely to occur.
[0005] Conventionally, there is a well-known technique
of removing wrinkles occurring in a sheet-like material,
in which the wrinkles are smoothed out by sliding a mem-
ber, such as a split bar or an expander roll, on the
sheet-like material (see, for example, Patent Document
1). Patent Document 1 describes an apparatus for wind-
ing a band-like material (sheet-like material), in which an
expander roll is provided at a position close to a roll into
which the band-like material is wound, and the band-like
material is tentered or stretched (wrinkles are smoothed
out) immediately before being wound into a roll, whereby
removing wrinkles occurring on the band-like material.

CITATION LIST

PATENT DOCUMENT

[0006] Patent Document 1: Japanese Unexamined
Patent Application Publication No. S63-196445

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0007] However, for the glass chopped strand mat, var-
ious problems would arise if the expander roll is used to
try to smooth out wrinkles. The glass chopped strand mat
is a molded product formed of glass chopped strands
which are obtained by cutting a glass fiber into pieces
having a predetermined length and are held together by
a thermoplastic resin (binder). In other words, the glass
chopped strand mat is a mixture of the glass fiber and
the thermoplastic resin. Therefore, if a surface of the
glass chopped strand mat is violently rubbed with a slid-
ing member such as an expander roll, the thermoplastic
resin contained in the glass chopped strand mat is melted
due to frictional heat, so that the product quality of the
glass chopped strand mat is likely to decrease. In partic-
ular, if an expander roll is used for a lightweight glass
chopped strand mat, the entire glass chopped strand mat
is highly likely to be excessively heated by heat caused
by friction with the expander roll because the glass
chopped strand mat has a thin thickness. Therefore, a
trouble may occur, e.g., the glass chopped strand mat
may be damaged or the melted thermoplastic resin may
stick firmly to the surface of the expander roll (so-called
"gum-up"). Also, the expander roll is allowed to be pro-
vided only at a position in the movement path of the glass
chopped strand mat where tension may occur in a direc-
tion intersecting the movement direction (e.g., a corner
portion at which the movement direction of the glass
chopped strand mat is bent or changed). Moreover, the
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expander roll itself costs high. Thus, the use of the ex-
pander roll has constraints on apparatus configuration,
leading to a complicated design of equipment and an
increase in the cost of equipment.
[0008] Thus, at present, a technique has not yet been
established which can reliably and easily remove wrin-
kles occurring during manufacture without damaging a
glass chopped strand mat, particularly a lightweight glass
chopped strand mat. The present invention has been
made in view of the above problems. It is an object of the
present invention to provide an apparatus and method
for manufacturing a wrinkle-free (i.e., high-quality) glass
chopped strand mat (particularly, a lightweight glass
chopped strand mat for which there has in recent years
been an increasing demand) at low cost. As used herein,
the lightweight glass chopped strand mat refers to one
that has a weight of 300 g/m2 or less.

MEANS FOR SOLVING PROBLEM

[0009] To achieve the object, a glass chopped strand
mat manufacturing apparatus according to the present
invention is an apparatus for manufacturing a glass
chopped strand mat having a weight of 300 g/m2 or less
from glass chopped strands, including wrinkle preventing
means for smoothing out a wrinkle or wrinkles occurring
on the glass chopped strand mat, and winding means for
winding, into a roll, the glass chopped strand mat on
which the wrinkle or wrinkles have been smoothed out.
[0010] The weight of a glass chopped strand mat is,
for example, defined as 300 to 600 g/m2 in the Japanese
Industrial Standards (JIS R3411 (2006)). In JIS R3411
(2006), a glass chopped strand mat is defined as a prod-
uct produced by cutting an E-glass strand into pieces
having a length of about 50 mm, piling up the E-glass
strand pieces in random directions to a uniform thickness,
and shaping the pile of the E-glass strand pieces into a
mat using a binder. Therefore, conventionally, most glass
chopped strand mat products have a weight exceeding
300 g/m2. The products having a relatively high weight
have a relatively large thickness, and therefore, wrinkles
do not occur significantly. However, a lightweight (300
g/m2 or less) glass chopped strand mat lacks the ability
to stretch and shrink, and therefore, wrinkles are likely
to occur thereon during manufacture. For the lightweight
glass chopped strand mat, it is not preferable to smooth
out the wrinkles using a sliding member such as an ex-
pander roll. On the other hand, if a molded product is
manufactured using a glass chopped strand mat from
which wrinkles have not been sufficiently removed, de-
fects such as a molding defect, delamination, and insuf-
ficient strength are likely to occur. Therefore, in order to
maintain the quality of the molded product, it is desirable
to remove wrinkles before the glass chopped strand mat
is wound into a roll.
In this regard, the glass chopped strand mat manufac-
turing apparatus having this configuration includes the
wrinkle preventing means which smoothes out wrinkles

occurring on the glass chopped strand mat. With the wrin-
kle preventing means, substantially all wrinkles occurring
on the glass chopped strand mat can be removed before
the glass chopped strand mat is wound into a roll by the
winding means. Alternatively, the occurrence of wrinkles
on the glass chopped strand mat can be prevented. As
a result, when a molded product is manufactured using
the glass chopped strand mat, defects such as a molding
defect do not occur, and therefore, high-quality products
can be obtained.
[0011] In the glass chopped strand mat manufacturing
apparatus of the present invention, the wrinkle preventing
means is preferably pressing means for pressing the
glass chopped strand mat.
[0012] According to the glass chopped strand mat
manufacturing apparatus having this configuration, wrin-
kles which have occurred on the glass chopped strand
mat can be easily removed only by pressing the glass
chopped strand mat using the pressing means. The
pressing means damages the glass chopped strand mat
to a less extent compared to a sliding member such as
an expander roll. Also, if the pressing means is employed,
a high-cost component such as an expander roll is not
required. Therefore, the apparatus configuration is sim-
plified, and constraints on the place where the apparatus
will be set up are reduced, resulting in a decrease in
equipment cost.
[0013] In the glass chopped strand mat manufacturing
apparatus of the present invention, a pressing force of
the pressing means is preferably set to 0.5 to 3 g/cm2.
[0014] According to the glass chopped strand mat
manufacturing apparatus having this configuration, the
pressing force of the pressing means is set to 0.5 to 3
g/cm2, whereby wrinkles occurring on the glass chopped
strand mat can be reliably removed without substantial
damage to the glass chopped strand mat.
[0015] In the glass chopped strand mat manufacturing
apparatus of the present invention, the pressing means
is preferably positioned to be accommodated within a full
width of the glass chopped strand mat, and a width of
the pressing means is preferably set to 70% or more and
100% or less of the full width of the glass chopped strand
mat.
[0016] According to the glass chopped strand mat
manufacturing apparatus having this configuration, the
pressing means is positioned to be accommodated within
the full width of the glass chopped strand mat, and the
width of the pressing means is set to 70% or more and
100% or less of the full width of the glass chopped strand
mat. Therefore, wrinkles occurring on the glass chopped
strand mat are smoothed out by the pressing means to
escape or move to opposite sides of the pressing means,
i.e., opposite sides of the glass chopped strand mat. As
a result, a flat (i.e., wrinkle-free) glass chopped strand
mat can be obtained.
[0017] In the glass chopped strand mat manufacturing
apparatus of the present invention, a surface of the glass
chopped strand mat opposite to a surface thereof which
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the pressing means contacts and presses, is preferably
in a non-contact state.
[0018] According to the glass chopped strand mat
manufacturing apparatus having this configuration, the
surface of the glass chopped strand mat opposite to the
surface thereof which the pressing means contacts and
presses, is in a non-contact state. Therefore, the glass
chopped strand mat is not rubbed by other members. As
a result, a trouble such as gum-up (a binder sticks firmly
to a member) can be prevented from occurring. The area
where the glass chopped strand mat makes contact with
other members is reduced. As a result, the binder con-
tained in the glass chopped strand mat is not melted or
separated due to friction, so that the glass chopped
strand mat can be in good condition when the glass
chopped strand mat is wound by the winding means.
Note that when the glass chopped strand mat is in the
non-contact state (i.e., floating above) with respect to oth-
er members as in this configuration, substantially no ten-
sion occurs in a direction perpendicular to the movement
direction of the glass chopped strand mat, and therefore,
a sliding member such as an expander roll cannot be
used. Therefore, the pressing means of this configuration
is particularly effective which can remove wrinkles only
by contacting and pressing the glass chopped strand
mat.
[0019] To achieve the object, a glass chopped strand
mat manufacturing method according to the present in-
vention is a method for manufacturing a glass chopped
strand mat having a weight of 300 g/m2 or less from glass
chopped strands, including a wrinkle preventing step of
smoothing out a wrinkle or wrinkles occurring on the glass
chopped strand mat, and a winding step of winding, into
a roll, the glass chopped strand mat on which the wrinkle
or wrinkles have been smoothed out.
[0020] According to the glass chopped strand mat
manufacturing method of this configuration, advantages
similar to those of the above-described glass chopped
strand mat manufacturing apparatus are obtained. Spe-
cifically, according to the glass chopped strand mat man-
ufacturing method of this configuration, by performing
the wrinkle preventing step of smoothing out wrinkles oc-
curring on the glass chopped strand mat, substantially
all wrinkles occurring on the glass chopped strand mat
can be removed before the winding step of winding the
glass chopped strand mat into a roll. Alternatively, the
occurrence of wrinkles on the glass chopped strand mat
can be prevented. As a result, when a molded product
is manufactured using the glass chopped strand mat, de-
fects such as a molding defect do not occur, and there-
fore, high-quality products can be obtained.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

[FIG. 1] FIG. 1 is a diagram schematically showing
an overall configuration of a glass chopped strand

mat manufacturing apparatus according to the
present invention.
[FIG. 2] FIG. 2 is a diagram schematically showing
pressing means in the first embodiment of the
present invention.
[FIG. 3] FIG. 3 is a diagram schematically showing
pressing means in a second embodiment of the
present invention.

DESCRIPTION OF EMBODIMENTS

[0022] An apparatus and method for manufacturing a
glass chopped strand mat according to the present in-
vention will be described hereinafter with reference to
FIGS. 1 to 3. Note that the present invention is not in-
tended to be limited to the embodiments described below
or the configurations shown in the drawings.
[0023] FIG. 1 is a diagram schematically showing an
overall configuration of the glass chopped strand mat
manufacturing apparatus (hereinafter simply referred to
as a "manufacturing apparatus") 100 of the present in-
vention. The glass chopped strand mat manufacturing
method of the present invention is performed using the
manufacturing apparatus 100. The manufacturing appa-
ratus 100 can manufacture a glass chopped strand mat
having a weight of, for example, as low as 300 g/m2 or
less from glass chopped strands. The manufacturing ap-
paratus 100 includes, as major components, a chamber
10, a distribution conveyor 30, a first conveyor 50, a sec-
ond conveyor 60, a cold press roller 70, wrinkle prevent-
ing means 80, a winding machine 90, and the like. Of
these components, the configuration of a main portion Z
including the wrinkle preventing means 80 and the wind-
ing machine 90 enclosed by a dashed line in FIG. 1 has
a characteristic feature of the present invention and is
essential to the present invention.
[0024] The distribution conveyor 30, the first conveyor
50, and the second conveyor 60 are successively posi-
tioned in this stated order from upstream to downstream.
These conveyors are driven by respective corresponding
motors D. The conveying speeds (the movement speeds
of the belts) of the conveyors are controlled by a computer
(control means) 11. Note that a worker may manually
adjust the conveying speed of each conveyor as appro-
priate.
[0025] The distribution conveyor 30 includes a belt on
which glass chopped strands are distributed and put. The
distribution conveyor 30 is positioned below the chamber
10 which accommodates glass chopped strands. A cut-
ting device 20 which cuts a glass fiber F described below
is attached to a glass fiber inlet 10a provided at a ceiling
portion of the chamber 10. The cutting device 20 includes
a cutter roller 21 and a rubber roller 22. The glass fiber
F which has been pulled out of a glass cake 1 is fed into
between the rotating cutter roller 21 and rubber roller 22
to be continually cut, whereby glass chopped strands S
are produced. The glass chopped strands S fall by their
own weight in the chamber 10 and are substantially uni-
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formly distributed and put on the belt of the distribution
conveyor 30 to form a sheet. A suction device 33 includ-
ing a suction duct 31 and a blower 32 is provided below
the belt on which the glass chopped strands S are de-
posited so that a negative pressure is applied to the belt.
As a result, the glass chopped strands S are attracted to
a surface of the belt while being substantially uniformly
distributed and put on the belt of the distribution conveyor
30, and therefore, are settled without being scattered
around.
[0026] Next, the glass chopped strands S are moved
from the distribution conveyor 30 to the first conveyor 50.
A binder sprayer 40 is provided above the first conveyor
50 to spray a binder (resin powder) A toward the glass
chopped strands S on the belt of the first conveyor 50.
The addition of the binder A to the glass chopped strands
S allows the glass chopped strands S to stick together
by a heating treatment described below, whereby the
glass chopped strands S can be maintained in the shape
of a mat. A vibrator 51 is provided below the belt of the
first conveyor 50 on which the glass chopped strands S
are deposited. The belt of the first conveyor 50 is vibrated
by the vibrator 51. This causes the binder A sprayed to
the surfaces of the glass chopped strands S to enter gaps
between the glass chopped strands S which have been
deposited to form a sheet. As a result, the binder A ad-
heres uniformly to all the glass chopped strands S. The
binder A is preferably a powder of thermoplastic resin
(e.g., powdered polyester resin (NEW TRACK 514 man-
ufactured by Kao Corporation)). Other examples of the
available thermoplastic resin powder include resin pow-
ders of nylon, polyethylene, polystyrene, polypropylene,
and polyvinyl chloride. Note that a water sprayer (not
shown) may be provided above or below the first con-
veyor 50 and upstream of the binder sprayer 40. If the
glass chopped strands S are previously wetted with wa-
ter, the binder A more easily adheres to the surfaces of
the glass chopped strands S due to the action of the
surface tension of the water, and therefore, the glass
chopped strands S stick together more effectively. The
glass chopped strands S on the first conveyor 50 are
conveyed to the downstream second conveyor 60 with
the binder A uniformly adhering to the glass chopped
strands S.
[0027] A heating furnace 61 is provided to the second
conveyor 60, surrounding the belt. The temperature of
atmosphere in the heating furnace 61 is controlled by the
computer 11 to be appropriately adjusted to a tempera-
ture higher than or equal to the melting point of the syn-
thetic resin included in the binder A, depending on the
type of the sprayed binder A. Note that the temperature
of the heating furnace 61 may be manually adjusted by
a worker. The glass chopped strands S with the binder
A on the belt of the second conveyor 60 are subjected
to a heating treatment while being passed through the
heating furnace 61, whereby the binder A is softened and
melted. As a result, the glass chopped strands S stick
together (the glass chopped strands S after being heated

are referred to as "glass chopped strands S’" to discrim-
inate from those before being heated). Because the belt
of the second conveyor 60 is thus exposed to high tem-
perature, the belt is formed of a heat resistant material,
such as a metal.
[0028] The cold press roller 70 and the winding ma-
chine 90 are provided downstream of the second con-
veyor 60. The cold press roller 70 includes a pair of rollers.
The glass chopped strands S’ with the melted binder A
are conveyed to the cold press roller 70 and passed
through the nip. The glass chopped strands S’ are cooled
and pressed by being passed through the cold press roll-
er 70, whereby the glass chopped strands S’ are bound
together. As a result, a glass chopped strand mat M is
produced. Here, the cold press roller 70 air-cools the
glass chopped strands S’. Alternatively, the glass
chopped strands S’ may be actively cooled with cooling
water flowing inside the cold press roller 70. The glass
chopped strand mat M thus produced is wound into a roll
R by the winding machine 90 in a winding step of the
present invention. The winding machine 90 includes two
surface rollers 91 and 92. The glass chopped strand mat
M is wound on the surface rollers 91 and 92 to form the
roll R. The glass chopped strand mat M of the roll R is a
product having a weight of as low as 300 g/m2 or less.
[0029] Here, as described in the BACKGROUND ART
section, wrinkles are likely to occur on the glass chopped
strand mat M which is being moved between the cold
press roller 70 and the winding machine 90. The occur-
rence of wrinkles is significant particularly in a glass
chopped strand mat having light weight (as used herein,
the term "weight" with respect to a glass chopped strand
mat refers to mass per unit area), which is encompassed
by the present invention. If no measures are taken to
remove the wrinkles, a molding defect, delamination, in-
sufficient strength, and the like are likely to occur in a
molded product which employs the glass chopped strand
mat. Therefore, in the present invention, the wrinkle pre-
venting means 80 is provided between the cold press
roller 70 and the winding machine 90 to perform a wrinkle
prevention step of smoothing out wrinkles occurring on
the glass chopped strand mat M.
[0030] The wrinkle preventing means 80 has a function
of smoothing out wrinkles occurring on the glass chopped
strand mat M. Specifically, the wrinkle preventing means
80 of this embodiment is configured as pressing means
80 which presses the glass chopped strand mat M. The
pressing means 80 includes an elevating portion 81
which adjusts a height position with respect to the glass
chopped strand mat M, a pressing sheet 82 which press-
es directly the glass chopped strand mat M, and a support
portion 83 which lifts up the pressing sheet 82, for exam-
ple, when the manufacture of the glass chopped strand
mat M is interrupted. The pressing sheet 82 is a rectan-
gular plate-like member, one end of which is suspended
from the elevating portion 81 and the other end of which
is connected to the support portion 83. A predetermined
range extending from the other end of the pressing sheet
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82 is a contact surface of the pressing sheet 82 which
contacts and presses the glass chopped strand mat M.
When the wrinkle prevention step is performed, the ele-
vating portion 81 is moved up and down so that pressing
force applied from the pressing sheet 82 to the glass
chopped strand mat M is adjusted to 0.5 to 3 g/cm2. Note
that the weight of the pressing sheet 82 may be used as
the pressing force, and in this case, the weight and the
contact surface of the pressing sheet 82 are adjusted so
that the pressing force falls within the above-described
range. If the pressing force falls within the above-de-
scribed range, the glass chopped strand mat M is not
substantially damaged by the pressing means 80. The
pressing sheet 82 is preferably formed of an elastic ma-
terial, such as rubber. By imparting an appropriate elas-
ticity to the pressing sheet 82, the pressing sheet 82 can
follow quickly a rough surface of the glass chopped strand
mat M or vibration during the manufacture, and therefore,
the pressing force can be reliably applied to the glass
chopped strand mat M.
[0031] A plate member 84 which guides the glass
chopped strand mat M and prevents the pressing sheet
82 from hanging low, is provided on the opposite side of
the glass chopped strand mat M with respect to the press-
ing means 80. During the manufacture of the glass
chopped strand mat M, the glass chopped strand mat M
is not in contact with the plate member 84 (in a non-con-
tact state, i.e., floating above the plate member 84) due
to tensile force caused by winding performed by the wind-
ing machine 90. Therefore, the binder contained in the
glass chopped strand mat M is prevented from adhering
to the plate member 84, i.e., a trouble such as gum-up
do not occur. The area in which the glass chopped strand
mat M makes contact with other members is reduced,
and therefore, the binder contained in the glass chopped
strand mat M is not melted or separated due to friction,
so that the glass chopped strand mat M can be in good
condition when the glass chopped strand mat M is wound
by the winding machine 90. Note that when the glass
chopped strand mat M is floating above the member,
substantially no tension occurs in a direction perpendic-
ular to the movement direction of the glass chopped
strand mat M, and therefore, a sliding member such as
an expander roll cannot be used. Therefore, the pressing
means 80 is particularly effective which can remove wrin-
kles only by contacting and pressing the glass chopped
strand mat M. After the glass chopped strand mat M has
been completely wound, the glass chopped strand mat
M is not present below the pressing sheet 82. In this case,
the pressing sheet 82 tries to hang low, however, the
pressing sheet 82 makes contact with the plate member
84 and therefore is prevented from hanging excessively
low. Therefore, a task of preparation for resuming the
manufacture of the glass chopped strand mat M is facil-
itated. When the manufacture is resumed, the support
portion 83 is lifted up to separate the pressing sheet 82
from the plate member 84, and thereafter, a new glass
chopped strand mat M pulled out from the cold press

roller 70 is guided along the plate member 84. Thus, the
glass chopped strand mat M can be easily guided from
the cold press roller 70 to the winding machine 90.
[0032] In order to allow the pressing means 80 to reli-
ably remove wrinkles occurring on the glass chopped
strand mat M, it is necessary to take a size of the pressing
sheet 82 into considerations, and the pressing sheet 82
needs to be appropriately pressed against the glass
chopped strand mat M. In this regard, a preferable ex-
ample configuration of the pressing sheet 82 will be de-
scribed in first and second embodiments described be-
low.

<First Embodiment>

[0033] FIG. 2 is a schematic diagram of the pressing
means 80 according to a first embodiment of the present
invention, showing a partly see-through view of a region
Z enclosed by a dashed line of the overall configuration
diagram of the manufacturing apparatus 100 of FIG. 1,
as viewed from the outside of the pressing means 80. In
FIG. 2, a region (pressing region) where the pressing
sheet 82 included in the pressing means 80 contacts the
glass chopped strand mat M is indicated by a reference
character X. A region (wrinkle region) where wrinkles
may occur on the glass chopped strand mat M is indicated
by a reference character Y. The wrinkle region Y may
extend largely from a middle of the glass chopped strand
mat M toward opposite ends thereof.
[0034] The pressing sheet 82 for removing wrinkles
occurring on the glass chopped strand mat M is posi-
tioned to be accommodated within a full width of the glass
chopped strand mat M, preferably positioned at a center
of the full width. In this embodiment, the pressing sheet
82 is positioned so that a center line of the pressing sheet
82 coincides with a center line of the glass chopped
strand mat M. In FIG. 2, the center lines indicated by a
dash-dot line of the pressing sheet 82 and the glass
chopped strand mat M coincide with each other. Here, a
width B of the pressing region X is set to 70% or more
and 100% or less of the full width A of the glass chopped
strand mat M. When the wrinkle prevention step is per-
formed using the pressing sheet 82 having such an ar-
rangement and size, the wrinkle region Y of the glass
chopped strand mat M is pressed and stretched by the
pressing region X of the pressing sheet 82 as the glass
chopped strand mat M is moved, so that the wrinkle re-
gion Y escapes or moves to opposite ends of the pressing
sheet 82 (i.e., the opposite ends of the glass chopped
strand mat M) as indicated by arrows. As a result, the
wrinkles of the glass chopped strand mat M are eliminat-
ed, whereby the flat (i.e., wrinkle-free) glass chopped
strand mat M is obtained behind or downstream of the
pressing region X. Note that even if the pressing sheet
82 is positioned slightly away from the center of the full
width of the glass chopped strand mat M, then when there
is a space on each of the opposite sides of the pressing
sheet 82 into which the wrinkle region Y can be moved,
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the wrinkles of the glass chopped strand mat M are sub-
stantially eliminated by the pressing region X of the press-
ing sheet 82, whereby the flat glass chopped strand mat
M can be obtained.
[0035] Note that a distance d between the pressing
region X and the roll R of the glass chopped strand mat
M is preferably set to be as short as possible within the
range in which the pressing means 80 does not interfere
with the roll R even when the diameter of the roll R be-
comes large. By reducing the distance d, the glass
chopped strand mat M immediately after wrinkles have
been removed can be reliably wound into the roll R.

<Second Embodiment>

[0036] FIG. 3 is a schematic diagram of the pressing
means 80 according to a second embodiment of the
present invention, showing a partly see-through view of
a region Z enclosed by a dashed line of the overall con-
figuration diagram of the manufacturing apparatus 100
of FIG. 1, as viewed from the outside of the pressing
means 80. In FIG. 3, as in the first embodiment, the press-
ing region X and the wrinkle region Y are shown. In the
second embodiment, a glass chopped strand mat M’ hav-
ing a width which is about twice times as large as that of
the first embodiment, is formed and then divided into two
equal portions separated at a middle of the glass chopped
strand mat M’. The wider glass chopped strand mat M’
is cut into two glass chopped strand mats M with a cutter
85.
[0037] Pressing sheets 82 are provided to remove
wrinkles from the respective glass chopped strand mats
M after the cutting, and are positioned to be accommo-
dated within the full widths of the respective glass
chopped strand mats M, preferably positioned at centers
of the full widths of the respective glass chopped strand
mats M. In this embodiment, the pressing sheets 82 are
positioned at two points so that a center line of each of
the pressing sheets 82 coincides with a center line of the
corresponding one of the glass chopped strand mats M.
In FIG. 3, the center lines indicated by a dash-dot line of
each of the pressing sheets 82 and the corresponding
one of the glass chopped strand mats M coincide with
each other. Here, the sum of widths B1 and B2 of the two
pressing regions X are set to be 70% or more and 100%
or less of a full width A of the glass chopped strand mat
M’ before the cutting. With such an arrangement and size,
a wrinkle region Y extending over the two glass chopped
strand mats M is pressed and stretched by the pressing
regions X of the pressing sheets 82 as the glass chopped
strand mats M is moved, so that the wrinkle region Y
escapes or moves to opposite sides of each pressing
sheet 82 (i.e., opposite sides of each glass chopped
strand mat M) as indicated by arrows. As a result, the
wrinkles of the glass chopped strand mats M are elimi-
nated, whereby the flat (i.e., wrinkle-free) glass chopped
strand mats M are obtained behind or downstream of the
pressing regions X. Note that even if the pressing sheets

82 are positioned slightly away from the centers of the
full widths of the respective glass chopped strand mats
M, then when there is a space on each of the opposite
sides of each of the pressing sheets 82 into which the
wrinkle region Y can be moved, the wrinkles of the glass
chopped strand mats M are substantially eliminated by
the pressing regions X of the respective pressing sheets
82, whereby the flat glass chopped strand mats M can
be obtained. In this embodiment, one of the pressing
sheets 82 may be positioned at the center of the full width
of the corresponding one of the glass chopped strand
mats M while the other pressing sheet 82 may be posi-
tioned away from the center of the full width of the cor-
responding one of the glass chopped strand mats M. Also
in this case, by providing a space on each of the opposite
sides of each of the pressing sheets 82 into which the
wrinkle region Y can be moved, the flat glass chopped
strand mats M can be obtained.
[0038] When, as in this embodiment, a plurality of glass
chopped strand mats M are produced from a wider glass
chopped strand mat M’, the wider glass chopped strand
mat M’ is preferably cut at a point upstream of the press-
ing regions X. If the wider glass chopped strand mat M’
is cut at a point downstream of the pressing regions X,
new wrinkles may occur, due to the cutting, on the flat
mats from which wrinkles have been removed by the
pressing sheets 82. If wrinkles remain on the glass
chopped strand mats M after the cutting, end portions of
the glass chopped strand mats M arranged side by side
may overlap, and the overlap portion may be entangled
together when rolls R are formed, so that the rolls R may
be stuck together and therefore may not be separated
from each other. However, if the cutting has been com-
pleted before the pressing regions X, substantially all
wrinkles are removed by the pressing regions X, where-
by, at the same time, the rolls R can be prevented from
being stuck together due to the overlapping of the glass
chopped strand mats M.

INDUSTRIAL APPLICABILITY

[0039] The glass chopped strand mat manufacturing
apparatus of the present invention, and the glass
chopped strand mat obtained by the manufacturing meth-
od, are applicable to car molded ceiling materials, and in
addition, interior materials for other vehicles, interior ma-
terials for buildings and other structures.

DESCRIPTION OF REFERENCE CHARACTERS
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Claims

1. An apparatus (100) for manufacturing a glass
chopped strand mat (M) having a weight of 300 g/m2

or less from glass chopped strands (S), character-
ized in that it comprises:

wrinkle preventing means (80) for smoothing out
a wrinkle or wrinkles occurring on the glass
chopped strand mat (M); and
winding means (90) for winding, into a roll, the
glass chopped strand mat (M) on which the wrin-
kle or wrinkles have been smoothed out.

2. The apparatus (100) of claim 1, wherein
the wrinkle preventing means (80) is pressing means
for pressing the glass chopped strand mat (M).

3. The apparatus (100) of claim 2, wherein
a pressing force of the pressing means is set to 0.5
to 3 g/cm2.

4. The apparatus (100) of claim 2 or 3, wherein
the pressing means is positioned to be accommo-
dated within a full width of the glass chopped strand

mat (M), and a width of the pressing means is set to
70% or more and 100% or less of the full width of
the glass chopped strand mat (M).

5. The apparatus of any one of claims 2 to 4, wherein
a surface of the glass chopped strand mat (M) op-
posite to a surface thereof which the pressing means
contacts and presses, is in a non-contact state.

6. A method for manufacturing a glass chopped strand
mat (M) having a weight of 300 g/m2 or less from
glass chopped strands (S), characterized in that it
comprises:

a wrinkle preventing step of smoothing out a
wrinkle or wrinkles occurring on the glass
chopped strand mat (M); and
a winding step of winding, into a roll, the glass
chopped strand mat (M) on which the wrinkle or
wrinkles have been smoothed out.
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