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ABSTRACT

The present invention provides a building material i1n which

a coating 1s applied to a front surface and a side surface

is sufficiently adhered to a sealant and method for

manufacturing thereof. In a building material 1in which a

coating 1is applied to a front surface, a coating film on a
side surface 1is removed or reduced by laser irradiation.
The part of the side surface in which the coating film has

been removed or reduced by laser irradiation has a width of

at Jleast 5 mm from a front surface side toward a rear

pr—

surface side of the building material, or extends over the

entire side surface from the front surface side toward the

rear surface side of the building material, or 1is formed

more than a part in which coating film 1is formed.
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BUILDING MATERIAL AND METHOD FOR MANUFACTURING THEREOF

Field of the Invention

The present 1invention relates to a building material

and method for manufacturing thereof, and more particularly

to a building material 1in which a coating 1s applied to a

front surface and a side surface exhibits a favorable
adhesion property in relation to a sealant and method for

manufacturing thereof.

Background of the Invention

In a typical building material, front surface and
rear surface of a base material are often coated to
suppress variation in the physical properties of the
building material due to water absorption, to 1improve

weatherability, and to enhance the outer appearance.
Then, a plurality of the coated building materials 1s
installed onto an outer wall or an inner wall of a house or

the like to form a wall surface. At this tilime, spaces are

often provided between vertically and/or horizontally
adjacent building materials at constant i1ntervals using a

joiner, a backup material, or the like, and a waterproof,
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flexible rubber elastic sealant constituted by a polymer
such as silicone, modified silicone, polyurethane, or
polysulfide 1s charged into the spaces to join the adjacent
building materials. The dimensions of building boards vary
over time, and by charging a sealant 1in this manner,
temporal wvariation in the building boards can be dealt with
(see Japanese Unexamined Patent Application Publication No.
2003-343024) .

However, when a coating film 1is formed on the silde
surface of the building material, the sealant that 1s

adhered to the coating film may peel away when the coating

film peels away from the side surface.
When the sealant peels away from the building

material, a gap forms between the building material and the

sealant, and rainwater infiltrates the gap. The

infiltrating rainwater is absorbed through the side surface
of the building material, causing the physical properties
of the building material to deteriorate, and when the
rainwater spreads over the rear surface side of the

building material, members other than the building material

are thereby adversely affected.
To make the sealant less likely to peel away from the

building material, a coating film need not be formed on the

side surface of the building material. However, when the
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P

front surface of the building material 1s coated, the coat

applied to the front surface often spreads to the side

surface such that an unwanted coating film 1is formed on the

side surface.

When the front surface of the building material 1is

coated using a coating method such as spraying or flow

coating, the side surface is particularly likely to be

e

coated in the coat, leading to the formation of an unwanted

F11m.

| —

coating

Summary of the Invention

The present invention has been designed 1in

consideration of the current cilircumstances, and the

invention provides a building material in which a coating

is applied to a front surface, and a side surface 1is

h

sufficiently adhered to a sealant and method for

bl

manufacturing thereof.

According to an aspect of the present 1nvention,

there is provided a building material in which a coating

film is applied to a front surface and spreads over to a

side surface, wherein the side surface includes a part in

which the coating film has been removed by laser

#

irradiation:; and wherein the side surface of the building
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material has a minimum required dimension of at least 5 mm

'}

from the front surface side toward a rear surface side of

the building material. Note that in the present 1nvention,

the side surface denotes a part that does not include a

3a
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shiplap portion of the building material, opposes an
adjacent building material following installation, and to
which a sealant 1s adhered.

The building material of the present invention can be
produced by disposing the building material on a building
material conveyance line such that laser irradiation can be
performed on the side surface of the conveyed building
material alone and then subjecting the side surface of the

conveyed building material to laser 1irradiation to remove

or reduce a coating film formed on the side surface while

the building material is conveyed. An output value of the
laser differs according to the condition of the coating
film and the material of the building material, but 1is

typically between 1.8 and 30 watts. When the output value

of the laser 1is smaller than 1.8 watts, the coating film

formed on the side surface of the building material cannot

gr—

be removed or reduced sufficlently. On the other hand,

even when the output value is increased beyond 30 watts,a

remarkable effect is not necessarily attained.

According to the present invention, the coating film
formed on only the side surface of the building material 1s
removed or reduced by subjecting it to laser irradiation,
and therefore the design characteristic of the front

surface is not damaged and the sealant is less 1likely to
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peel away during 1nstallation.

gre—

According to an embodiment of the 1nvention, the part

of the side surface of the building material 1n which the

coating film has been removed or reduced by laser

irradiation has a width of at least 5 mm from a front

F

surface side toward a rear surface side of the building

material.

The thickness of a building material is typically 10

mm or more, while the height of a jolner, a Dbackup
material, or the like that is 1nstalled to provide constant

spaces between adjacent building materials 1s 3 mm Or more.

Hence, depending on the laser irradiation range of the side

surface, a non-laser-irradiated coating film part that

contacts the sealant may remain on the side surface.

However, in the laser-irradiated part, the coating film 1s

removed or reduced, and therefore, as long as the laser-

P

irradiated part of the side surface has a width of > mm or

more from the front surface side toward the rear surface

side of the building material, the sealant adhered to the

laser-irradiated part is less likely to peel away. Thus,

sufficient overall adhesiveness 1s obtained, and the

sealant is unlikely to peel away from the building material

even after installation. When the laser-irradiated part

has a width of less than 5 mm from the front surface side
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toward the rear surface side of the building material,

variation occurs 1in the charging precision of the sealant
at the installation site, and the overall adhesiveness of
the sealant becomes insufficient. As a result, the sealant

may peel away from the building material.

n the present invention, the laser-irradiated part

P

of the side surface of the building material has a minimum

F

required width of at least 5 mm from the front surface side

toward the rear surface side of the building material, and
therefore the sealant 1s unlikely to peel away during
installation. Moreover, variable costs can be suppressed

and favorable productivity can be achieved.

According to another embodiment of the 1nvention, the

building material has a convexoconcave design on the front

s

surface, and the part of the side surface of the building

material in which coating film has been removed or reduced

by laser irradiation has a width from an apex of a convex

portion of the building material to a lowest side of a

concave portion and a width of at 1least 5 mm from the

lowest side of the concave portion toward a rear surface

side.
According to the present invention, the sealant 1s
unlikely to peel away during installation even 1n a

building material having a convexoconcave design on 1ts
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front surface, and since the laser-irradiated part of the

side surface of the building material has the required
minimum width containing a width from the apex of the
convex portion of the building material to the lowest side

P

of the concave portion and a width of at least 5 mm from

F

the lowest side of the concave portion toward the rear

surface side, variable <costs <can be suppressed and

favorable productivity can be achieved.

According to a further embodiment of the 1invention,
the part of the side surface of the building material 1in
which the coating film has been removed or reduced by laser

irradiation extends over the entire surface of the side

surface from a front surface side to a rear surface side of
the building material.

In the present invention, the coating film 1s removed
or reduced by performing laser irradiation on the entire
side surface of the building material, from the front

surface side to the rear surface side, and therefore the

sealant is extremely unlikely to peel away.

According to yet another embodiment of the invention,

the building material has a convexoconcave design on the

P

front surface, and the part of the side surface of the

building material in which the coating film has Dbeen

removed or reduced by laser irradiation extends over the
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entire surface of the side surface from a front surface

=

side to a rear surface side of the building material.

In the present invention, the coating film of the
building material having a convexoconcave design on 1ts
front surface 1s removed or reduced by subjecting the
entire side surface of the building material to laser

irradiation from the front surface side to the rear surface

side, and therefore, even 1n a buillding material having a

convexoconcave design on 1ts front surface, the sealant 1s

N

extremely unlikely to peel away.

According to another embodiment of the invention, the

side surface of the buililding material i1ncludes the part 1in
which coating film has been removed or reduced by laser
irradiation and a part in which coating film i1s formed, and

the part in which coating film has been removed or reduced

by laser irradiation is more than the part i1n which coating

film 1s formed.

In the side surface of the building material, sealant

adhered to the part in which coating film has been removed
or reduced by laser 1irradiation 1s less 1likely to peel
away, and the part in which coating film has been removed
or reduced by laser irradiation is more than the part 1n
which coating film is formed. Thus, sufficient overall

adhesiveness is obtained, and the sealant 1is unlikely to
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peel away from the building material even after
installation. When the laser—-irradiated part is less than
the coating part, the overall adhesiveness of the sealant

becomes 1insufficient. As a result, the sealant may peel

away from the building material.

In the present invention, the laser-irradiated part

of the side surface of the buillding material has a minimum
required width, and therefore the sealant 1s unlikely to

peel away durilng installation. Moreover, variable costs can

be suppressed and favorable productivity can be achieved.
According to yet another embodiment of the present
invention, salid building material has a convexoconcave
design on the front surface, and the side surface of the
building material includes the part in which coating film
has been removed or reduced by laser irradiation and a part
in which coating film 1is formed, and the part 1in which
coating film has been removed or reduced by laser
irradiation is more than the part in which coating film 1is

formed.

In the present invention, the sealant 1s unlikely to

peel away during installation even in a building material

having a convexoconcave design on 1ts front surface, and
since the laser-irradiated part of the side surface of the

building material has the required minimum width, variable
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costs can pbe suppressed and favorable productivity can be

achieved.

B

According to a further aspect o: the present
invention, there 1s provided a method for manufacturing a

building board, comprising the steps of: applying a coating

film to a front surface of the building board; and the

coating film spreads over to a side surface and removing

gl

coating film which 1s formed on the side surface of the

building board by laser irradiation; wherein the silde

F

surface of the building material has a minimum required

dimension of at least 5 mm from the front surface side

pr——

toward a rear surface side of the building material. Note

that in the present invention, the side surface denotes a

o

part that does not include a shiplap portion of the

building material, opposes an adjacent building material

following installation, and to which a sealant 1s adhered.

The method of the present invention can be produced
by disposing the building material on a building material
conveyance line such that 1laser 1irradiation can be

performed on the side surface of the conveyed building

material alone and then subjecting the side surface of the

conveyved building material to laser irradiation to remove

-

formed on the side surface while

or reduce a coating film

the building material is conveyed. An output value of the

10
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p—

fers according to the condition of the coating

e

film and the material of the building material, but 1is

tvpically between 1.8 and 30 watts. When the output value

b,

of the laser i1s smaller than 1.8 watts, the coating film

10a



10

15

20

CA 02666855 2011-05-18

formed on the side surface of the building material cannot

be removed or reduced sufficiently. On the other hand,

even when the output value 1s increased beyond 30 watts, a

remarkable effect 1s not necessarily attailned.

According to the present 1invention, the coating film
formed on only the side surface of the building material is
removed or reduced by subjecting it to laser irradiation,
and therefore the design characteristic of the front
surface 1s not damaged and the sealant 1is less likely to
peel away during installation.

According to yet another embodiment of the invention,
the method further comprises removing or reducing coating

film on the side surface of the building board by laser

lrradiation 1s applied to a width of at least 5 mm from a

front surface side toward a rear surface side of the
building material.
In the present invention, the laser-irradiated part

of the side surface of the building material has a minimum

required width of at least 5 mm from the front surface side
toward the rear surface side of the building material, and
therefore the sealant 1s unlikely to peel away during

installation. Moreover, variable costs can be suppressed

and favorable productivity can be achieved.

11
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According to a further embodiment of the invention,
said building material has a convexoconcave design on the
front surface, and removing or reduclng coating film on the
side surface of the building board by laser irradiation 1s

applied to a width from an apex of a convex portion of the

building material to a lowest side of a concave portlion and

F

a width of at 1least 5 mm from the lowest side of the

concave portion toward a rear surface side.

According to the present 1nvention, the sealant 1is
unlikely to peel away during installation even 1n a
building material having a convexoconcave design on 1its
front surface, and since the laser-irradiated part of the
side surface of the building material has the required
minimum width containing a width from the apex of the
convex portion of the building material to the lowest side

]

of the concave portion and a width of at least 5 mm from

the lowest side of the concave portion toward the rear
surface side, variable costs <can be suppressed and
favorable productivity can be achieved.

According to a further embodiment of the invention,
removing or reducing coating film on the side surface of
the building board by laser irradiation 1s applied to an

entire surface of the side surface from a front surface

side to a rear surface side of the building material.

12
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In the present i1nvention, the coating film is removed

or reduced by performing laser 1irradiation on the entire
side surface of the building material, from the front
surface side to the rear surface side, and therefore the
sealant 1s extremely unlikely to peel away.

According to another embodiment of the invention,

sald building material has a convexoconcave design on the

front surface, and whereln removing or reduclng coating

film on the side surface of the building board by laser
irradiation 1s applied to an entire surface of the side
surface from a front surface side to a rear surface side of

the building material.

In the present 1invention, the coating film of the
building material having a convexoconcave design on 1ts
front surface 1s removed or reduced by subjecting the

F

entire side surface of the building material to laser

irradiation from the front surface side to the rear surface

side, and therefore, even in a building material having a

convexoconcave design on its front surface, the sealant 1is

extremely unlikely to peel away.

According to yet another embodiment of the invention,
removing or reducing coating film on the side surface of
the building board by laser irradiation 1s applied so that

the side surface of the building material includes the part

13
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in which coating film 1s removed or reduced by laser
irradiation and a part in which coating film 1s formed, and
the part 1n which coating film has been removed or reduced
by laser irradiation is more than the part in which coating
film 1s formed.

In the present invention, the laser-irradiated part

of the side surface of the building material has a minimum
required width, and therefore the sealant 1s unlikely to
peel away during installation. Moreover, variable costs can
be suppressed and favorable productivity can be achieved.
According to a further embodiment of the invention,

said building material has a convexoconcave design on the

front surface, and removing or reducing coating film on the

side surface of the building board by laser irradiation 1s

applied so that the side surface of the building material

includes the part in which coating film 1s removed Or
reduced by laser irradiation and a part 1in which coating
film is formed, and the part in which coating film has been
removed or reduced by laser irradiation 1s more than the
part in which coating film 1s formed.

In the present invention, the sealant 1s unlikely to

peel away during installation even in a building material
having a convexoconcave design on its front surface, and

since the laser-irradiated part of the side surface of the

14
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building material has the required minimum width, wvariable
costs can be suppressed and favorable productivity can be
achieved.

According to the present 1nvention, only the coating

film formed on the side surface of the building material 1is
removed or reduced by the laser, and therefore a building
material 1n which the design characteristic of the front
surface 1s not damaged and the sealant 1s unlikely to peel
away during installation can be provided. Further, a
building material having a convexoconcave design on 1ts
front surface, 1in which the sealant 1s unlikely to peel

away during installation, can be provided.

g—

Brief Description of

p— |

the Drawilings

Fig., 1 1is a view showing an example of a building

board having a smooth front surface;

Fig. 2 1s a schematic diagram showing equipment for

performing laser irradiation on a side surface of the

building board;

Fig. 3 1is a view showing an example of a building

board having a laser-irradiated side surface;

Fig. 4 1is a view showing another example of a

building board having a laser-irradiated side surface;

15
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Fig. 5 1s a view showling a further example of a
building board having a laser-irradiated side surface;

Fig. 6 1is a view showing an example of a building
board having a convexoconcave design on a front surface;

Fig. 7 1is a view showing an example 1in which a side
surface of the building board having a convexoconcave
design on the front surface 1s subjected to laser
irradiation;

Fig. 8 is a view showing another example 1in which the

side surface of the building board having a convexoconcave

design on the front surface 1is subjected to laser
irradiation; and

Fig. 9 is a view showing a further example in which
the side surface of the building board having a
convexoconcave design on the front surface 1s subjected to

laser irradiation.

"erred Embodiments

Detailed Description of the Pre:

—

First, the effects of laser irradiation were

evaluated using test pieces in which a coating film was

formed on a side surtface.

Four test pieces made by siding board 1in which

silicone acrylic emulsion coat was applied up to a side

16
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F

surface were prepared, and the adhesiveness of one test

piece serving as a blank was evaluated without performing
laser irradiation on the side surface. In the remaining
test pieces, a coating film was removed by subjecting the

entirety of the respective side surfaces of the test pileces

to laser irradiation from a front surface side to a rear
surface side at outputs of 18 watts, 24 watts, and 30
watts, respectively, using a carbon dioxlide gas laser
manufactured by Keyence Corporation. The adhesiveness of
the respective obtained samples was then evaluated. Note
that even with an 18-watt laser output, substantially all
of the coating film was removed, and when the output was
raised to 24 watts and 30 watts, the coating film was
removed even more completely. To evaluate the
adhesiveness, an adhesive tape was adhered to the entire
side surface of the obtained sample and then peeled away,
whereupon the amount of deposits such as the coating film
that was peeled away (adhered to the adhesive tape side)
was measured. In other words, an increase in the deposits
amount that is peeled away (adhered to the adhesive tape
side) indicates a weaker adhesive force, thereby 1ndicating
that an adhered sealant may also peel away.

On the blank (the non-laser-irradiated sample), 1t

was observed that a large amount of the coating film peeled

17
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away onto the adhesive tape side. In other words, although
a coating film was formed on the side surface of the blank,
the adhesiveness of the coating film was weak, 1ndicating
that if a sealant were to be applied during installation,
the sealant would likely peel away together with the
coating film.

In the laser-irradiated samples, on the other handg,

substantially all of the coating film was removed from all
of the samples, and therefore substantially no deposits
were observed on the adhesive tape side.

Hence, substantially all of the coating film 1is

removed from a building material having a laser-irradiated

side surface, and therefore, when a sealant is adhered, the

sealant is not likely to peel away.

Another test was performed to evaluate the
adhesiveness of a sealant when 1laser irradiation 1s
performed on the coating film on the side surface.

First, four test pieces made by siding board (width

50 mm °~ thickness 16 mm °~ length 50 mm) in which silicone

acrylic emulsion coat was applied up to a side surface,

were prepared. Two test pieces were left as blanks, 1.e.

laser irradiation was not performed on the side surface,

whereas in the other two, the coating film was removed by

performing laser irradiation on the entire side surtface

18
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from the front surface side to the rear surface side at an

output of 24 watts using a carbon dioxide gas laser

manufactured by Keyence Corporation, thereby forming test
pieces having a laser-irradiated side surface. A primer
comprised of a urethane-based resin as a principle
component was then applied to the side surface of each test
piece, whereupon the two laser-irradiated test pleces were
disposed such that the respective side surfaces thereof

faced each other at an interval of 10 mm. A sealant

comprised of single fluid component-type modified silicone

was then charged between the test pieces at a width of 10

F

mm, a depth of 7 mm, and a length of 50 mm, cured for two

days at 28°C, cured for one day at 50°C 95% RH, cured for a

further 10 hours at 80°C, and then submerged in water for

fourteen days. Thus, a sample 1n which a sealant 1is
charged between two test pieces having laser-irradiated
side surfaces was prepared. Similar processing was
performed on the blank test pieces to prepare a sample 1n
which a sealant is charged between two test pieces having
non-laser—-irradiated side surfaces. The test pieces
adhered via the sealant in the respective samples obtalned

in this manner were then pulled outward at room temperature

19
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and at a speed of 50 mm/min to measure the strength
regqulired to peel the sealant away from the test piece, and
this strength, or in other words tensile strength, was set
as an 1ndex of the adhesiveness of the sealant. More
specifically, as the wvalue of the tensile strength
increases, steadily greater strength 1is required to peel
the sealant away from the test piece, 1ndicating that the
sealant 1s less likely to peel away from the test piece.

The tensile strength of the sample using the blank
test pieces (the sample 1in which the sealant was charged
between the two test pieces having the non-laser-irradiated
side surfaces) was 15N/cm®. When the peeled sealant was

observed, it was found that the coating film of the side

surface was adhered to the peeled surface of the sealant,

and thereby concluded that ©peeling of the sealant

accompanies peeling of the coating film on the side
surface.

On the other hand, the tensile strength of the sample

in which the sealant was charged Dbetween the two test
pieces having the laser-irradiated side surfaces was
48N/cm?, i1.e. an extremely high value in comparison with
the sample using the blank test pieces. Further, when the
peeled sealant was observed, 1t was found that

substantially no coating film was adhered to the peeled

20
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surface of the sealant. The reason for this finding 1is
that substantially all of the coating film was removed from
the side surface by the laser i1rradiation.

Hence, when the side surface of the buillding material

1s subjected to laser i1rradiation, substantially all of the

coating film 1s removed, and therefore, even when the
sealant is adhered, the sealant is not likely to peel away.

Next, specific embodiments of the present 1invention
will be described in accordance with Figs. 1 to 9.

[First Embodiment]

Fig. 1 is a view showing an example of a building
board having a smooth front surface. A building board Al

has a coated front surface and a side surface not having a

shiplap portion, in which the front surface 1s coated 1n a

process for applying coat to the front surface using spray,

a flow coater, a roll coater, or similar. The coat spreads
over the side surface to form a coated part al. Although
not shown in the drawing, a far—-side side surface also does

not include a shiplap portion and the coat spreads over

this side surface also to form the coated part al.

Fig. 2 1s a schematic diagram showing equipment for
performing laser irradiation on the side surface on either
side of the building board. The equipment is arranged 1in a

subsequent process to the process for coating the front

21
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surface of the building board.
By rotating a belt conveyor C, the building board Al

placed on the belt conveyor C 1s conveyed in the direction

of an arrow. A laser light source B 1is arranged on the

belt conveyor C to 1rradiate the side surface on either

side of the conveyed buillding board Al with a laser. The
laser light source B 1s capable of moving vertically and
horizontally, and therefore a laser irradiation range can
be set freely such that the laser can be set to irradiate
only the side surfaces of the building board Al. A limit
switch may be arranged before the laser light source B such
that when the building board Al contacts the limit switch,
the switch 1s turned on.

According to this equipment, after obtaining the
building board Al by coating the front surface of a
building board, 1t 1is pos'sible to subject only the side
surface on either side of the buililding board Al to laser

irradiation while the building board Al 1is conveyed, and

therefore favorable productivity i1s achieved.

P

Fig. 3 1s a view showing an example of a building

board having a laser-irradiated side surface.
A building board A2 is manufactured by subjecting

only the side surface on either side of the building board

Al, which is obtained by coating the front surface of a
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building board, to 1laser 1rradiation using the equipment
shown in Fig. 2. The laser 1irradiation range of the side
surface extends over the entire side surface from the front
surface side to the rear surface side.

The entire side surface on either side of the

building board AZ, from the front surface side to the rear

surface side, 1s subjected to 1laser 1rradiation, and

P

therefore the side surface of the building board AZ 1s

formed from a laser-irradiated part a2 alone. The coating
film on the laser-irradiated part a2 1is removed by the

laser such that the base material 1is exposed, and therefore

the condition of the building board A2 1s such that the

coating film is removed from the entire side surface. In

other words, the coating film is removed from the side
surface of the building board AZ alone. Hence, when the

building board A2 is installed, the outer appearance of the

front surface 1s not damaged, and the sealant 1s less
likely to peel away.

Fig. 4 1is a view showing another example of a
building board having a laser-irradiated side surface.

A building board A3 is manufactured by subjecting
only the side surface on either side of the building board
Al, which 1is obtained by coating the front surface of a

building board, to laser irradiation using the equipment

23



10

15

20

CA 02666855 2011-05-18

shown 1n Fig. 2. The laser irradiation range of the side

surface extends over a constant width of the side surface

from the front surface side to the rear surface side.

Laser irradiation 1s performed on the side surface on

either side of the building board A3 from the front surface

side toward the rear surface side at a width of 5 mm such
that the side surface of the building board A3 1ncludes a

laser-irradlated part a2 and a coated part al. In other

words, the laser-irradiated part a2 is formed on the side

surface on either side of the building board A3 at a width

of 5 mm from the front surface side toward the rear surface

side, and the remaining part 1s non-laser-irradiated coated

part al. The coating film 1s removed from the laser-
irradiated part a2 by the laser such that the base material
is exposed, and therefore the condition of the side surface

—
p—

of the building board A3 is such that the base material 1is

made visible by removing the coating film at a width of 5
mm from the front surface side toward the rear surface side
while the coating film remains on the remaining part.

When the building board A3 is installed, the sealant

adhered to the laser-irradiated part a2 of the side surface

on either side is unlikely to peel away, and since the

=,

range of this part is formed at a width of 5 mm from the

front surface side toward the rear surface side, a
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sufficient overall adhesive force 1s obtained 1in the

sealant, making the sealant less 1likely to peel away.
Moreover, the front surface 1s not subjected to laser

irradiation, and therefore the outer appearance of the

front surface is not damaged.

Fig. 5 1s a vliew showing a further example of a

building board having a laser-irradiated side surface.

A building board A4 1s manufactured by subjecting

only the side surface on either side of the building board
Al, which 1s obtained by coating the front surface of a
building board, to laser 1irradiation using the equipment
shown 1in Fig. 2. However, by operating and stopping the
laser light source B repeatedly in short intervals which
are shorter than the time in which the buillding board Al
passes, laser-irradiated parts and non-laser-irradiated
parts are provided on the side surtface. Note that
operating time of the laser light source 1is adjusted such
that more laser-irradiated parts a2 are formed on the side
surface of the building board Al than non-laser-irradiated
coated parts al.

The side surface on either side of the building board

A4 includes the laser-irradiated parts a2, which are formed

by laser irradiation from the front surface side toward the

rear surface side, and the coated parts al, and more laser-

25



10

15

20

CA 02666855 2011-05-18

irradiated parts a2 are provided than coated parts al. In
the laser—-irradiated parts a2, the coating film 1s removed

by the laser such that the base material 1s exposed.

Hence, the side surface on either side of the building

board A4 includes the laser-irradiated parts a2, in which

the coating film is removed from the front surface side
toward the rear surface side such that the base material 1s

exposed, and the coated parts al.

When the building board A4 1s installed, the sealant

adhered to the laser-irradiated parts a2 of the side
surface on either side is not 1likely to peel away, and
since more laser-irradiated parts a2 are formed than non-

laser-irradiated coated parts al, a sufficient overall

adhesive force 1s obtained 1in the sealant, making the
sealant less likely to peel away. Moreover, the front
surface 1s not subjected to laser irradiation, and

F

therefore the outer appearance of the front surface 1s not

damaged.

Fig. 6 is a view showing an example of a building

board having a convexoconcave design on 1ts front surtace.

A building board A’l has a coated front surface and a side
surface not having a shiplap portion, in which the front

surface is coated in a process for applying coat to the

front surface using spray, a flow coater, a roll coater, or
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similar. The coat spreads over the side surface to form a

coated part a’l. Although not shown in the drawing, a far-

side side surface also does not include a shiplap portion

and the coat spreads over this side surface also to form a

coated part a’l.

Fig. 7 is a view showing an example in which the side
surface of a building board having a convexoconcave design
on the front surface is subjected to laser irradiation.

A building board A’2 is manufactured by subjecting

only the side surface on either side of the buildling board

A’1l, which is obtained by coating the front surface of a

building board, to laser irradiation using the equlipment

—

shown in Fig. 2. The laser irradiation range of the side

surface extends over the entire side surface from the front

surface side to the rear surface side.

The entire side surface on either side of the

building board A’2 is subjected to laser irradiation from

the apex of a convex portion to the rear surface side, and

therefore the side surface on either side of the building

board A’2 is formed from a laser-irradiated part a’Z2 alone.

The coating film on the laser-irradiated part a’2 1is
removed by the laser such that the base material 1s
exposed, and therefore the coating film is removed from the

entire side surface on either side of the building board
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A’ 2. In other words, the condition of the building board

A’'2 1s such that the coating film is removed from the side

surface alone. Hence, when the building board A’2 1is
installed, the outer appearance of the front surface 1s not
damaged, and the sealant 1is less likely to peel away.

Fig. 8 1s a view showing another example in which the

side surface of a buillding board having a convexoconcave

design on the front surface 1s subjected to laser
lrradiation.

A building board A’3 1s manufactured by subjecting

only the side surface on either side of the building board

A’l, which is obtained by coating the front surface of a
building board, to laser irradiation using the equipment
shown in Fig. 2. The laser irradiation range of the side
surface extends over a constant width of the side surtface

from the front surface side toward the rear surface side.

Laser irradiation is performed on the side surface on

either side of the building board A'3 at a width from the
apex of the convex portion to the lowest side of a concave
portion and a width of 5 mm from the lowest side of the
concave portion to the rear surface side such that the side
surface of the building board A'3 1includes a laser-

irradiated part a'2 and a coated part a'l. In other words,

the laser-irradiated part a'2 is formed on the side surface
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on either side of the building board A'3 at a width from
the apex of the convex portion to the lowest side of a
concave portion and a width of 5 mm from the lowest side of
the concave portion to the rear surface side, and the

remalning part is the non-laser-irradiated coated part a'l.

The coating film is removed from the laser-irradiated part

a'2 by the laser such that the base material 1s exposed,

and therefore the condition of the side surface on either
side of the building board A'3 1s such that the base
material is made visible by removing the coating film at a
width from the apex of the convex portion to the lowest
side of a concave portion and a width of 5 mm from the
lowest side of the concave portion to the rear surface side
while the coating film remains on the remaining part.

When the building board A’3 is installed, the sealant
adhered to the laser-irradiated part a’2 1s unlikely to

peel away, and since the range of this part 1s formed at a

width from the apex of the convex portion to the lowest
side of a concave portion and a width of 5 mm from the
lowest side of the concave portion to the rear surface

side, a sufficient overall adhesive force is obtained 1in
the sealant, making the sealant less likely to peel away.
Moreover, the front surface 1is not subjected to laser

irradiation, and therefore the outer appearance of the
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front surface 1s not damaged.

Fig. 9 is a view showing a further example 1n which
the side surface of a building board having a
convexoconcave design on the front surface is subjected to

laser i1rradiation.

A building board A’'4 1s manufactured by subjecting

only the side surface on either side of the building board
A’l, which is obtained by coating the front surface of a
building board, to laser irradiation wusing the equipment
shown 1in Fig. 2. However, by operating and stopping the
laser light source B repeatedly in short intervals which 1is
shorter than the time in which the building board A'l
passes, laser-irradiated parts and non-laser-irradiated
parts are provided on the side surface. Note that
operating time of the laser light source 1is adjusted such
that more laser-irradiated parts a’2 are formed on the side
surface of the building board A’l than non-laser-irradiated
coated parts a’'l.

The side surface on either side of the building board

A’4 includes the 1laser-irradiated parts a’2, which are

formed by laser irradiation from the front surface side
toward the rear surface side, and the coated parts a’"l, and
more laser-irradiated parts a’2 are provided than coated

parts a’l. 1In the laser-irradiated parts a’2, the coating
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film i1s removed by the laser such that the base material 1is
exposed. Hence, the side surface on either side of the
building board A’4 includes the laser-irradiated parts a’?2,
in which the coating film 1s removed from the front surface
side toward the rear surface side such that the base
material 1s exposed, and the coated parts a’l.

When the building board A’4 1s i1installed, the sealant
adhered to the laser-irradiated parts a’2 is not likely to
peel away, and since more laser-irradiated parts a’2 are
formed than coated parts a’l, a sufficient overall adhesive
force is obtained in the sealant, making the sealant less
likely to peel away. Moreover, the front surface 1s not

subjected to laser irradiation, and therefore the outer

appearance of the front surface is not damaged.

An embodiment of the present invention was descrilbed
above, but the present invention is not limited to this
embodiment, and various modified embodiments may Dbe

obtained within the scope of the claims. Further, laser

irradiation onto the side surface of the building material

may be performed on one side surface, and 1in a building
material not having a shiplap portion, laser irradiation
may be performed on all three or four side surfaces.

As described above, according to the present

invention, only the coating film formed on the side surface
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of the building material is removed or reduced by laser
irradiation, and therefore a building material 1n which a
sealant 1s unlikely to peel away during installation can be

P

provided without damaging the design characteristic of the

front surface. Furthermore, a building material having a
convexoconcave design on 1ts front surface, 1n which a

sealant is unlikely to peel away during installation, can

be provided.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

PROPERTY PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A building material in which a c¢oating film 1s

applied to a front surface and spreads over to a side

surface, wherein the side surface includes a part 1in which

the coating film has been removed by laser irradiation; and

wherein the side surface of the building material has a

—

minimum required dimension of at least 5 mm from the front

surface side toward a rear surface side of the building

material.

2. The building material according to claim 1, whereln

the building material has a convexoconcave design on the

front surface, and the part of the side surface of the

building material in which coating film has been removed by

laser irradiation has a width from an apex of a convex

portion of the building material to a lowest point at the

concave portion and a width along the side surface of at

least 5 mm from the lowest point at the concave portiqny

toward a rear surface side.

3. The building material according to claim 1, wherein

the part of the side surface of the building material 1n
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which coating film has been removed by laser irradiation
extends over an entire surface of the side surface from the
front surface side to the rear surface side of the building

material.

4 . The building material according to claim 1, wherein

said building material has a convexoconcave design on the

front surface, and the part of the side surface of the

building material in which coating film has been removed

=

by laser irradiation extends over an entire surface of the

side surface from the front surface side to the rear

surface side of the building material.

5. The building material according to claim 1, wherein

the side surface of the building material includes the part

in which coating film has been removed by laser 1rradiation

and a part in which coating film exists, wherein the part
in which coating film has been removed by laser irradiation

is more than the part in which coating film exists.

6. The building material according to claim 1, wherein

said building material has a convexoconcave design on the

front surface, and the side surface of the building
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material includes the part in which coating film has been
removed by laser i1rradiation and a part in which coating
film exists, wherein the part 1in which coating film has

been removed by laser irradiation is more than the part in

which coating film exists.

7. A method for manufacturing a building board,

comprising the steps of: applying a coating film to a front

surface of the building board; and the coating film spreads

over to a side surface and removing coating film which 1s

formed on the side surface of the building board by laser

 and

irradiation; wherein the side surface of the building

material has a minimum required dimension of at least 5 mm

from the front surface side toward a rear surface side of

the building material.

3 . The method for manufacturing a building board

according to claim 7, wherein said building materlal has a

convexoconcave design on the front surface, and removing

coating film on the side surface of the building board by
laser irradiation 1s applied to a width from an apex of a
convex portion of the building material to a lowest point
at the concave portion and a width along the side surface

of at least 5 mm from the lowest point at the concave
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portion toward a rear surface side.

9. The method for manufacturing a building board

according to claim 7, wherein removing coating film on the

side surface of the building board by laser irradilation 1s

pr

applied to an entire surface of the side surface from the

front surface side to the rear surface side of the building

material.

10. The method for manufacturing a building board

according to claim 7, whereln said building material has a

convexoconcave design on the front surface, and wherein

removing coating film on the side surface of the building

board by laser 1irradiation is applied to an entire surface
of the side surface from the front surface side to the rear

surface side of the building material.

11. The method for manufacturing a building board

according to claim 7, wherein removing the coating film on
the side surface of the building board by laser irradiation
is applied so that the side surface of the building

material includes the part 1n which coating film 1s removed

by laser irradiation and a part 1n which coating fiim

exlists, wherein the part in which coating fiim has been
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removed by laser i1rradiation 1s more than the part in which

coating film exists.

12. The

according to claim 7,

convexoconcave design on the

the coating

method for manufacturing a building board

wherein said building material has a

front surface, and removing

film on the side sur:

ace of the building board

by laser i1rradiation 1s applied so that the side surface of

the building material includes the part in which coating

film is removed by laser irradiation and a part 1n which

coating film 1is formed, wherein

the part in which coating

film has been removed by laser irradiation is more than the

part in which coating film exists.

37



o

CA 02666855 2009-05-26

FIG. 1



LU Y

T

c e, -I'-I-"\ ,“‘..1, N

. ' . -t = | T vl ' I . veay '

CA 02666855 2009-05-26

FIG. 2

PO LA I PR



LS .. - e . | . )

CA 02666855 2009-05-26

A 2

a2

FIG. 3



d

gl

CA 02666855 2009-05-26

4 @
Y ¢
A S L I I
® 9 Y
!'..o.
. s " 4
* » a
...... '..
LY ¢
¥ &
. ¢
° L
« g @ 'l
°
£y
LI S
. * a p @ a
" a @
.......0‘..l
] a » |
' ., e
« ¢ » q °* p ¢
¢ # 1
- ® a ®
- a &
... .. »
e« ¢ $ a B a @
L a 4 P
.l".....‘.l..
. *» o -
E
® . ..“-..'
s * 'y g ¢ . ®
F * o a .
-
® ...l. ..I.‘.
A B S T . *
s * v o 0 « ¢ . ®
[ ] - a L] u
.QOQ.C.I' l".‘...
a *» g - [ ]
£ 4
4 '...0. - « ¥ .
s B *® 4 - = s ¢
| L I - -
.......... 0.‘......
” . s [ | & S
® . »
B o “«. .. L] ..'.
s @ * 5 ® e ® a & &
B ¢ a | ’ )
LI L A L I S DT S S I | ',
.. = 1Y - *
] [ n ) »
¢ 4 . >, * "
v @
» 4 . .. '. 'Y
. ”® [ [y @ » &
., LA L L ..Il‘.‘l '.o.
[ ] e [ ] (]
a e @
.. 9 » aq .... I...
» .. C.. .’ .. .
. LI » [ *
* 9 .‘.....-..“...... 0..
@ - s @ * « v
I...'.'.." ..‘.‘
* s 0 P, ® s * » ¢ ¥
® » I a w ..
.l.....t...!'..'-.a ’..l
a . *® L] *
[} N
0... .‘....' ..l..o
« .« L] . * . « ® « ¢
- e o » L4 L]
¢ o I..........‘..h.......-
L § » ¢t L ] v n
.
..‘. L ...’..‘..'....
'. . * ... .’ n ¢ ‘-
5 a . g ® » ® ]
« v * ..".....l.’.l...l'..a

’

77

FIG. 4

Slemdie ae

WL LT e e




CA 02666855 2009-05-26

» L * N [ a
| . | " 3 [ L | L)
..........
¢ a »
L a
[ t .
¢ g . *
e L 4
.....0...l
& .
) [
a« & 5 .
%
« a ¢ « !
.
. - .
¢ . a .
a ¥ ... ..
¢ a *
[ & *
v @ e YL, 1 e .'o
® s @ °
B . »
®* s+ a * . ®
. ! s gq r *
[} & il
- & *
'.. .'..a ..t
» e » »
[ ] [
"c..o . .
s ¢ = ¢ ¢ *
a L I » L
9 . 1
a * 0 v.." a 40 ’
., * 9 L ] B
» »
v P s e * » O
. " *® g ° s ®
] *  » i »
* * ’ » ® "
> . o Tt ® N . .
- = [ [~
¢ s . . o * . .
.. .'. .. ..
- L | [ ] .
* * L] ¢ v 8
s Y .’l. .to s ]
» 5 [ »
¢ ° » @
* » . 4 " . ¢ . *t .
s * b e . ¢ « °*
a . @ v @ @
Q...l.....t’..t'lg 0'
4 . > . L kY
® a n a
'.’.. P s e .’
e ¢ ¢ o @ « v v " .
u - 3 [ » ¢
. - ¥ - -
e * » o Yo 0 s ' ® . . s *
at
[ > ) a [
- » - &
LA TP s .« o
e 9 . ® @
o L . q ¢
. ® vy u & . .
® °
. ..'.-.l'..lg ¢« ¥ @ e ' ®
4
. . . »
a [ » » * »
.. ... .. .. ..
. I s o @ s @ s * ¢ ®
@ ¢ 3 " @ [
L3 - * - » L3 a " a
L u . . s * * « ' . * . N
* .. ’.. .‘ .. ..
* . * . * » " * *
B s ® T o & s * « ¢ « '
. . . 3 . . ’
- » *
..... .i... .... ... ‘IO
. [ ] ¢ » [ 3 . [ §
@ @« 'y " B v
* . ' 4 . * » 4 ., [
.Q .. ..‘ .' ‘. ..
[ ] ¢ ] - q
™ ° ® . s a @
.l ..' "'.. ..' ] * ...
Py . [ I Y ] * - a
» ] & s - F |
.'l .l. .' .. .. ‘.
n * s ©® # 5 0 a * s ® « 4
. L I B a a @
- % a »
* e« P e e Y L a * 0 e " @ e * v .

3 2

FIG. 5



CA 02666855 2009-05-26

A

m@@@@@£
L7000 L) ED )
Ly L0000 ) L2
L0 L L L0 1D LD -
L0 LD LD L) L) LT ]
m@@@@@;
DOOLEa]

L0 L0£8 KD LD ) )
L0620 LD L LD LD /-
[0-£0 L2 L0 LD4D ]

/l'l /’l /li | /ll /ll ;'I

FIG. 6



CA 02666855 2009-05-26

A 2

\

Mﬂ/ﬂ?ﬂﬂ/ﬂ?dﬂ/‘[

[ LD LDLT LD LD
RO LG LY LD ED LD -
LY L LD LD LD LD )
m@@@@@ 
[0 LD LD

yayrynynynys
HyRiynysgayaye

m@@@@@ﬁ
boonoo))
psyryeyayeys
L0-£0 £ L0 L2 LD}

/’ E0 L0 LD LD £D 1

i

3 2

FIG., 7



CA 02666855 2009-05-26

@@@@@ y
@@@@@
DOOO00)
L) L0 1D 62 LD )]
mg@@@@w*




CA 02666855 2009-05-26

,W@@@@@F
H)EGEY L) ED LD -
LI L LA
L) (000D LD L3 -
[ D I £D )
L0000/
m@@@@@j

/'I 15 /'i /IJ /"[ l[ i

z ’/.//l/,



A 2




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - claims
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - abstract drawing

