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(57) This invention provides a glass protective PSA
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Description

[Technical Field]

[0001] The present invention relates to a method for applying a glass protective pressure-sensitive adhesive (PSA)
sheet. In particular, it relates to a method for applying a glass protective PSA sheet to automobile glass window.
[0002] The present application claims priority to Japanese Patent Application No. 2013-098876 filed on May 8,2013,
and the entire contents of which are incorporated herein by reference.

[Background Art]

[0003] In the course of storage and distribution of automobiles, etc., to protect their exterior paint films (coatings) from
damage, dirt collection, etc., a technique of applying coating protection sheets to paint films is known. A coating protection
sheet used for such a purpose is generally constructed to comprise a non-porous plastic film (substrate) and a PSA
layer provided to one face thereof and to be adhered via the PSA layer to a coated surface of an automobile to achieve
the protection purpose.
[0004] Similarly to the paint films, glass windows of automobiles are exposed to the outside of the automobiles and
may suffer damage, etc., in the course of storage, distribution and so on. For instance, while an automobile is being
transported, its glass windows may get partially scratched or cracked when hit by a pebble kicked up off the road (flying
pebble), etc. Scratches and cracks in an automobile glass window are likely to result in significant additional work and
costs as they require a complete replacement of the glass window. Thus, lately, in the course of storage and distribution
of automobiles, etc., there is increasing demand for protective materials to protect glass windows of the automobiles.
Technical literatures related to PSA sheets that are applied to the outer surfaces of automobile glass windows for their
protection include Patent Documents 1 to 3.

[Citation List]

[Patent Literature]

[0005]

[Patent Document 1] Japanese Patent Application Publication No. 2007-84795
[Patent Document 2] Japanese Patent Application Publication No. 2007-246589
[Patent Document 3] Japanese Patent Application Publication No. 2010-121044

[Summary of Invention]

[Technical Problem]

[0006] Despite of such demand, glass protective PSA sheets have not been widely used yet in the course of storage
and distribution of automobiles, etc. One of the causes for this may be that it is generally difficult to properly apply PSA
sheets to front and rear windshields of automobiles because of their complex three-dimensional shapes or that the work
for proper application requires time and effort. Improper application of a glass protective PSA sheet may cause problems
such as the PSA sheet getting fanned away by wind from the automobile after its application to result in failure of essential
purpose of protection, entering of rain from wrinkles formed during the application and leaving marks on the glass window
to decrease the product value, and so on.
[0007] The present invention has been made under such circumstances. An objective thereof is to provide a method
for applying a glass protective PSA sheet properly and efficiently to an outer surface of an automobile glass window.
Another related objective is to provide a glass protective PSA sheet suited to practicing the glass protective PSA sheet
application method.

[Solution to Problem]

[0008] This description provides a method for applying a glass protective PSA sheet to an outer surface of an automobile
glass window. In the method, as the glass protective PSA sheet, an edge sheet piece (edge piece) and a center sheet
piece (center piece) are used. The method may comprise obtaining (fabricating, purchasing, and so on) the edge piece
and the center piece. The method comprises a step of applying the edge piece to the periphery of the automobile glass
window and a step of applying the center piece over the edge piece. In the step of applying the center piece, outer
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margins of the center piece are laid over inner margins of the edge piece when applied.
[0009] In the application method, as the glass protective PSA sheet, the center piece and the edge piece are used in
combination. Applying the center piece and edge piece separately as the glass protective PSA sheet may facilitate
proper application that allows the respective pieces to conform to the outer surface contours of the glass window. Easier
application of the glass protective PSA sheet may reduce the labor time needed for the application. Accordingly, the
application method allows proper application of the glass protective PSA sheet in less time.
[0010] The center piece is preferably formed in a single piece. Covering the central area of the glass window with a
single (one-piece) center piece will surely prevent rain from entering the central area and further, to a great extent, from
leaving water marks on the central area. The glass window’s central area readily comes into the sight of a user of the
automobile and has a great impact on the product value. Thus, it is particularly meaningful to be able to effectively
prevent formation of water marks in the central area.
[0011] The center piece preferably has a surface area equivalent to 95 % or less of the surface area of the glass
window’s outer surface. In other words, the center piece preferably yields a glass window coverage Rc of 95 % or lower.
The glass window coverage being at or below 95 % may facilitate proper application of the center piece. In the method
disclosed herein, because the center piece and edge piece are used in combination, even when the glass window
coverage Rc by the center piece is reduced to 95 % or below, the glass protective PSA sheet as a whole covers a surface
area larger than 95 %, whereby it can produce sufficient protective performance.
[0012] The edge piece is applied to the periphery along at least one side of the edges (outer edges) of the glass
window. As the edge piece, a single PSA sheet piece may be used, or two or more PSA sheet pieces may be used in
combination. When two or more PSA sheet pieces are used as the edge piece, the shapes of the respective PSA sheet
pieces may conform to one side of the glass window edges or to two or more adjacent sides thereof. For instance, in a
preferable embodiment, a single edge piece that has a shape conforming to any one side of the glass window edges,
or two, three or four edge pieces having shapes conforming to the respective sides of the glass window edges are used
in combination.
[0013] The edge piece preferably has a width of 300 mm or smaller. The periphery of an automobile glass window is
often curved more sharply (has larger curvatures) than the central area. A small width of the edge piece applied to such
a periphery facilitates proper application of the edge piece. This can effectively reduce the labor time needed for proper
application of the glass protective PSA sheet.
[0014] The center piece preferably comprises a projection (a convex curve segment) where the center piece’s outline
partially projects outwards to one lateral side of the glass window. In general, the periphery (lateral areas) along the
right and left sides of an automobile glass window are often greatly curved as compared with the central portion of the
glass window. The projection of the center piece can be applied easily and properly even to such a lateral area. Accord-
ingly, with the inclusion of such a projection, a section (the projection) of the center piece can be applied at a position
closer to the side of the glass window without greatly impairing the ease of application of the center piece. This is
particularly meaningful when a glass window to which a wiper is applied is the object of protection (object of application).
[0015] In a preferable embodiment of the art disclosed herein, the center piece comprises two or more projections
spaced at intervals, typically side by side, where the outline of the center piece partially projects outwards to one lateral
side of the glass window. In a center piece having such a shape, between two adjacent projections of the two or more
projections, there is formed an indentation (a concave segment) where the outline of the center piece partially recesses
inward away from the one lateral side of the glass window. The indentation can be used to release (absorb) distortion
possibly occurring when the center piece is made to conform to the surface contours of the glass window. This may
prevent wrinkle formation and facilitate proper application of the center piece.
[0016] In the art disclosed herein, a preferable center piece comprises an indentation (recession) having a depth of
50 mm or greater between two adjacent projections of the two or more projections. Herein, the depth of an indentation
refers to the distance LD from a line connecting the top points of the two projections located on the respective sides of
the indentation to the line running in parallel to the first line through the bottom point of the indentation. According to a
center piece having an indentation having such a depth, greater distortion release effect can be produced. When the
center piece is applied to a glass window to which a wiper is applied as described later, the indentation depth LD being
at least 50 mm is particularly significant.
[0017] In general, an automobile comprises a wiper to wipe off deposits (water, dirt, etc.) from the glass window
surface. The wiper comprises a blade that moves back and forth along the glass window surface in a predesignated
wiping area. A typical automobile comprises a wiper to wipe a surface of at least a front glass window (or a front windshield,
hereinafter). In addition to the wiper applied to the front windshield, some automobiles comprise wipers applied to other
glass windows such as rear glass windows (rear windshields), etc. The glass protective PSA sheet application method
disclosed herein is preferable as a method for applying a glass protective PSA sheet to such a glass window to which
a wiper is applied. In the application method, outer margins of the center piece are applied over inner margins of the
edge piece; and therefore, even if the wiper is operated after the application, the blade is unlikely to get caught on the
inner rim of the edge piece. Thus, even if the wiper is operated, peeling or kinking of the glass protective PSA sheet is
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unlikely to occur and good protective performance can be maintained.
[0018] When the object to which the glass protective PSA sheet application method disclosed herein is applied (i.e.
the object of application of the glass protective PSA sheet) is a glass window to which a wiper is applied, a piece having
the projection(s) can be preferable used as the center piece. In this case, the center piece is preferably applied in such
a way that the blade will be placed to intersect the projection(s) at a position (a closest-to-lateral-side position) where
the blade comes closest to a lateral side of the glass window. In general, the closest-to-lateral-side position may be at
the reversing position of the blade in the back and forth motion. Thus, at the closest-to-lateral-side position, the blade
tends to apply greater load on the glass protective PSA sheet. With the blade being supported at the closest-to-lateral-
side position over the projection(s) of the center piece, the load applied by the blade on the edge piece may be reduced.
Thus, peeling and kinking of the edge piece can be prevented and good protective performance can be maintained.
[0019] In the glass protective PSA sheet application method according to a preferable embodiment, a center piece
comprising two or more projections spaced at intervals is used, and the center piece is applied so that the blade will be
placed across the two or more projections (and intersecting the indentation(s)) at the closest-to-lateral-side position.
According to such an embodiment, with the two or more projections, the blade at the closest-to-lateral-side position can
be supported more stably. Thus, the load applied by the blade on the edge piece can be effectively reduced.
[0020] When a glass window to which a wiper is applied is the object of application in the glass protective PSA sheet
application method disclosed herein, in the step of applying the center piece, it is preferable to apply the center piece
so that the blade is always at least partially on the center piece in the wiping area. This can reduce the load applied by
the blade on the glass protective PSA sheet and prevent the PSA sheet from peeling and kinking, whereby good protective
performance can be maintained.
[0021] A preferable center piece used in the glass protective PSA sheet application method disclosed herein preferably
has a haze value of 10 % or lower. This is because in the course of storage and distribution of automobiles, etc., some
are transported by actually driving them. According to a center piece satisfying the haze value, proper visibility can be
ensured even in transporting an automobile by driving it while the automobile is in a state where the glass protective
PSA sheet has been applied to its glass windows. It is more preferable to use a center piece and an edge piece each
having a haze value of 10 % or lower.
[0022] This description provides a glass protective PSA sheet used in a glass protective PSA sheet application method
disclosed herein. Such a glass protective PSA sheet can be applied to an automobile glass window by a method disclosed
herein to properly protect the glass window.

[Brief Description of Drawings]

[0023]

Fig. 1 shows a schematic plan view of a main part of an automobile that comprises a front windshield having a glass
protective PSA sheet applied by the glass protective PSA sheet application method of a first embodiment.
Fig. 2 shows a schematic plan view illustrating the glass protective PSA sheet application method of the first em-
bodiment.
Fig. 3 shows a schematic plan view illustrating the glass protective PSA sheet application method of the first em-
bodiment.
Fig. 4 shows a schematic cross-sectional view at line IV-IV in Fig. 1.
Fig. 5 shows, with respect to the glass protective PSA sheet application method of the first embodiment, a schematic
plan view illustrating the positional relationship between the blade at the closest-to-lateral-side position WR1 and
the glass protective PSA sheet.
Fig. 6 shows a schematic plan view of a front windshield having a glass protective PSA sheet applied by the glass
protective PSA sheet application method of a second embodiment.
Fig. 7 shows a schematic plan view of a rear windshield having a glass protective PSA sheet applied by the glass
protective PSA sheet application method of a third embodiment.
Fig. 8 shows a schematic cross-sectional view of an example of the construction of the glass protective PSA sheet.
Fig. 9 shows a schematic cross-sectional view of another example of the construction of the glass protective PSA
sheet.

[Description of Embodiments]

[0024] Preferred embodiments of the present invention are described below. Matters necessary to practice this inven-
tion other than those specifically referred to in this description may be understood as design matters based on the
conventional art in the pertinent field for a person of ordinary skill in the art. The present invention can be practiced
based on the contents disclosed in this description and common technical knowledge in the subject field.
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[0025] In the drawings referenced below, a common reference numeral may be assigned to members or sites producing
the same effects, and duplicated descriptions are sometimes omitted or simplified. The embodiments described in the
drawings are schematized as necessary for clear illustration of the present invention, and do not necessarily represent
the accurate dimensions or reduction scales of the glass-protective PSA sheet for actual use.
[0026] In the glass protective PSA sheet application method disclosed herein, as the glass protective PSA sheet
applied to an automobile glass window (i.e. the object of protection), a center piece to cover a central area of the glass
window and an edge piece to cover the periphery of the glass window are used in combination. When the glass protective
PSAsheet is applied, the automobile glass window can be in a state installed already in the automobile body or in a state
prior to installation. In other words, the glass protective PSA sheet application method disclosed herein may be applied
to a glass window installed in an automobile as a final product or in the manufacturing process, or to an automobile
glass window before installed in an automobile.
[0027] In this description, the central area of an automobile glass window refers to the area inside a circle that is
centered at the intersection between the center line of the width direction and the center line of the height direction of
the glass window and has a diameter equivalent to 30 % of the length of whichever is shorter between the center line
of the width direction and the center line of the height direction. Herein, the width direction and height direction of a glass
window refer to the directions based on the position (orientation) of the glass window installed in an automobile. The
length of the center line of the width direction refers to the length of a segment of the center line of the width direction
defined by the edges of the glass window. Similarly, the length of the center line of the height direction of the glass
window refers to the length of a segment of the center line defined by the edges of the glass window. Hereinafter, when
the glass window is installed in an automobile, the side that comes at the top (roof-side) is referred to as the upper side
while the side at the bottom (base-side) is referred to as the lower side. When looked at from the outer surface side of
the glass window, the side on the right may be referred to as the right side (right lateral) and the side on the left may be
referred to as the left side (left lateral). In the art disclosed herein, the center piece is applied to entirely cover at least
the central area. The center piece can be applied to further cover an area outside the central area in the glass window.
For instance, the center piece can be applied so that a part of it covers a part of the periphery of the glass window.
[0028] In this description, the periphery of an automobile glass window refers to a frame-shaped (ring-like) area along
edges of the automobile glass window, with the frame-shaped area having a width equivalent to 10 % of the length of
whichever is shorter between the center line of the width direction and the center line of the height direction of the glass
window. The edge piece in the art disclosed herein is applied to the glass window to cover at least a part of the periphery.
The edge piece may be applied to the glass window to cover an area inside the periphery (on the central area side). It
is, however, preferable to apply the edge piece not to cover the central area. In other words, the edge piece is preferably
applied to the glass window so that its inner edges (its edges on the central area side of the glass window) are located
outside the central area.
[0029] In this description, the edges (outer edges) of an automobile glass window refer to the edges (limits) of in-plane
directions in the area where the glass window’s outer surface is exposed to the outside. Thus, for instance, in a glass
window equipped with a window molding around its perimeter for installation in an automobile, the edges of the glass
window are the line segments dividing the area integrated in the window molding and the area exposed outside the
window molding in the outer surface of the glass window.
[0030] In this description, the surface area of the outer surface of an automobile glass window refers to the exposed
area of the outer surface when the glass window is in a state that it is installed in an automobile, but a protective sheet
is not yet applied. In other words, in the surface area of the glass window, it refers to the surface area of the inner region
surrounded by the edges (limits). Hereinafter, the surface area of the glass window’s outer surface may be referred to
as simply the "surface area of the glass window."
[0031] In this description, to properly apply a PSA sheet to an automobile glass window means to bring about a state
of adhesion suitable for producing protective performance on the glass window. For instance, in bringing about the state
of adhesion, it is effective to reduce the number and extent (lengths, etc.) of wrinkles that may be formed while applying
the PSA sheet.
[0032] By applying the glass protective PSA sheet application method disclosed herein to an automobile glass window,
a glass protective PSA sheet-covered glass window can be obtained. When the glass window is of a finished automobile,
by practicing the application method, an automobile having a glass protective PSA sheet-covered glass window can be
obtained. Likewise, when the glass window is not yet installed in an automobile or installed in an unfinished automobile,
by finishing the automobile after practicing the application method, an automobile having a glass protective PSA sheet-
covered glass window can be obtained. Accordingly, in another aspect of the glass protective PSA sheet application
method disclosed herein, a glass protective PSA sheet-covered glass window and a method for producing the same as
well as an automobile having a glass protective PSA sheet-covered glass window and a method for producing the same
are provided.
[0033] Preferable examples of the glass protective PSA sheet application method disclosed herein are described
below in reference to drawings.
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(First Embodiment)

[0034] Fig. 1 shows a schematic plan view of a main part of an automobile (passenger vehicle) 10 that comprises a
front windshield 20 having a glass protective PSA sheet 1 applied by the glass protective PSA sheet application method
of this embodiment. Fig. 2 and Fig. 3 show drawings illustrating the process of applying the glass protective PSA sheet
1 in the glass protective PSA sheet application method.
[0035] Front windshield 20 is installed, via a window molding 12 attached to its perimeter, in an opening in the body
of automobile 10. Glass protective PSA sheet 1 can be applied before attaching window molding 12 to front windshield
20, after attaching window molding 12 to front windshield 20 but before installing front windshield 20 in automobile 10,
or after installing front windshield 20 in automobile 10. For example, from the standpoint of the ease of its positioning
relative to edges 26 of front windshield 20 and the ease of application, in a preferable embodiment, after front windshield
20 is equipped with window molding 12, glass protective PSA sheet 1 is applied before installing the front windshield
20 in automobile 10.
[0036] For the convenience of description, Figs. 2 and 3 show only the area inside the edges 26. Similarly, Figs. 6
and 7 illustrating the second and third embodiments described later show only the areas inside the edges 26 and 326
in glass windows 20 and 320.
[0037] Glass protective PSA sheet 1 comprises an edge piece 2 applied to a periphery 22 of front windshield 20 and
a center piece 4 applied over the edge piece 2 to cover a central area 24 in front windshield 20. Edge piece 2 is formed
of three PSA sheet pieces. In other words, it is formed of a right edge piece 2A applied to the periphery 22 along the
right side 26A of edges 26 of front windshield 20, a left edge piece 2B applied to the periphery 22 along the left side
26B, and an upper edge piece 2C applied to the periphery 22 along the upper side 26C. On the other hand, center piece
4 is formed of a single PSA sheet piece. The glass protective PSA sheet application method of this embodiment is
practiced by obtaining and using edge pieces 2A, 2B, 2C and center piece 4 prepared in certain shapes.
[0038] In particular, as shown in Fig. 2, first, right edge piece 2A and left edge piece 2B are applied to the periphery
22 along the right side 26A and left side 26B of front windshield 20. The order of applying the right edge piece 2A and
left edge piece 2B is not particularly limited, and either one can be applied first. Alternatively, the right edge piece 2A
and left edge piece 2B can be applied in parallel.
[0039] Fig. 2 shows both the range of the periphery 22 and the range of the central area 24 in front windshield 20. In
particular, the periphery 22 is the frame-shaped area along edges 26 of front windshield 20, having a width equivalent
to 10 % of the length of whichever is shorter (herein, the length of center line L1) between the center line L1 of the width
direction and the center line L2 of the height direction of front windshield 20. The central area 24 is the area inside a
circle that is centered at the intersection between the center line L1 of the width direction and the center line L2 of the
height direction of front windshield 20 and has a diameter equivalent to 30 % of the length of whichever is shorter between
the center line L1 and the center line L2 (i.e. of the length of center line L1).
[0040] Right edge piece 2A is formed in a band having a length slightly shorter than the right side 26A of front windshield
20. The length of right edge piece 2A can be shorter, for instance, by 0.5 to 30 % (preferably 5 to 20 %) than the length
of right side 26A. The right side and lower side of right edge piece 2A are shaped to generally fit the corresponding
edges 26 (right side 26A, lower side 26D) of front windshield 20. The left side (inner edge) of right edge piece 2A is
generally straight. The upper side of right edge piece 2A is slant in such a way that the length of right edge piece 2A
decreases from its left side to its right side. In other words, in right edge piece 2A, the portion applied to the edge side
of front windshield 20 has a length smaller than the length of the portion applied to the center side. The right edge piece
2A having such a shape may further facilitate proper application of right edge piece 2A. When applied to a front windshield
20 having a shape with increasing curvature toward the edges, it is particularly meaningful to form the right edge piece
2A in a shape as described above.
[0041] Right edge piece 2A has a width of preferably 300 mm or smaller, more preferably 250 mm or smaller, or yet
more preferably 200 mm or smaller. Making the width of right edge piece 2A smaller may further facilitate proper
application of right edge piece 2A. From the standpoint of the handling properties, the width of right edge piece 2A is
preferably 50 mm or larger, more preferably 70 mm or larger, or yet more preferably 100 mm or larger. A large width of
right edge piece 2A is preferable also from the standpoint of obtaining greater effect of the combined use of right edge
piece 2A and center piece 4. The length to width ratio (length/width) of right edge piece 2A is not particularly limited.
From the standpoint of the handling properties, the length/width ratio of right edge piece 2A can be, for instance, about
2 to 30, or usually suitably about 3 to 20.
[0042] Herein, the length of right edge piece 2A refers to the maximum length from one end to another end of the
length direction. The width of right edge piece 2A refers to the width of the portion formed with generally a constant
width, excluding the portions near the upper and lower sides where the width varies greatly. In the examples shown in
Figs. 1 to 3, the length of right edge piece 2A on the left side (inner edge) is referred to as the length of right edge piece
2A and the width of right edge piece 2A around the central region of the length direction is referred to as the width of
right edge piece 2A.
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[0043] Right edge piece 2A is preferably applied so that the distances from its right side to edges 26 of front windshield
20 are 0 mm or greater, but 30 mm or less (preferably greater than 0 mm, but 20 mm or less, more preferably greater
than 0 mm, but 15 mm or less). It is preferable to shape right edge piece 2A to allow such application. The distances
from the lower side of right edge piece 2A to edges 26 of front windshield 20 are also preferably in the ranges given
above. It is particularly preferable to prepare and apply right edge piece 2A so that the distances from the right side and
lower side of right edge piece 2A to edges 26 of front windshield 20 are all in the ranges given above.
[0044] By shortening the distances from right edge piece 2A to edges 26 of front windshield 20, the exposed surface
area of outer surface 20A of front windshield 20 can be reduced in this area to produce higher protective performance.
For instance, it can prevent to a greater extent the damage to the exposed area between right edge piece 2A and edges
26 of front windshield 20 and the entering of rain from the right side of right edge piece 2A.
[0045] In the art disclosed herein, glass protective PSA sheet 1 is applied in separate center piece 4 and edge piece
2; and therefore, it provides better handling in comparison to a conventional glass protective PSA sheet formed entirely
in a single PSA sheet piece. This may advantageously contribute to applying the respective pieces with ease and great
positional precision. In particular, because right edge piece 2A used in this embodiment is formed in a band shape
corresponding to one side (right side 26A herein) of edges 26 of front windshield 20, its positioning against edges 26 is
easier when compared with a single-piece edge piece in an L shape corresponding to two adjacent sides (e.g. upper
and right sides). Accordingly, in a practical amount of time, edge piece 2A can be applied precisely to a desirable location.
The same applies to application of left edge piece 2B and upper edge piece 2C.
[0046] Left edge piece 2B may have a similar shape as right edge piece 2A other than that its left and lower sides are
shaped to generally fit the left side 26B and lower side 26D of front windshield 20. Left edge piece 2B is preferably
applied so that the distances from its left side (more preferably its left and lower sides) to edges 26 of front windshield
20 are in the aforementioned preferable ranges in right edge piece 2A. It is preferable to shape left edge piece 2B to
allow such application. When the shape of front windshield 20 is bilaterally symmetrical, the outer shape of left edge
piece 2B can be the shape of right edge piece 2A flipped over.
[0047] Subsequently, as shown in Fig. 3, upper edge piece 2C is applied to the periphery 22 along the upper side 26C
of front windshield 20. The upper side of upper edge piece 2C is shaped to generally fit the upper side 26C of edges 26
of front windshield 20. Upper edge piece 2C is formed in a band shape where the upper and lower sides are approximately
in parallel.
[0048] Upper edge piece 2C has a width of preferably 300 mm or smaller, more preferably 250 mm or smaller, or yet
more preferably 200 mm or smaller. Making the width of upper edge piece 2C smaller may facilitate proper application
of upper edge piece 2C. From the standpoint of obtaining greater effect of the combined use of upper edge piece 2C
and center piece 4 as well as of the handling properties of upper edge piece 2C, the width of upper edge piece 2C is
preferably 50 mm or larger, more preferably 70 mm or larger, or yet more preferably 100 mm or larger. From the standpoint
of the handling properties of upper edge piece 2C, etc., the length to width ratio (length/width) of upper edge piece 2C
can be, but not particularly limited to, for instance, about 3 to 30, or usually preferably about 5 to 30.
[0049] In this embodiment, the upper side of upper edge piece 2C is directly applied over its entire length to the outer
surface 20A of front windshield 20. At the upper ends of right edge piece 2A and left edge piece 2B already applied to
front windshield 20, the two ends of the length direction of upper edge piece 2C are applied, extending from the back
faces (outer faces) of edge pieces 2A and 2B over the outer surface 20A of front windshield 20. In view of the shape
(contours) of front windshield 20, the respective edge pieces 2 (edge pieces 2A, 2B and 2C) can be prepared to allow
such application. In an area further on the side of upper side 26C of front windshield 20 relative to the upper ends of
right and left edge pieces 2A and 2B, by directly applying upper edge piece 2C to front windshield 20, it is possible to
effectively prevent the entering of rain from the upper edges of right edge piece 2A and left edge piece 2B and from the
seams of edge pieces 2A, 2B and 2C. This can combine increased positional precision and increased workability brought
about by dividing the edge piece 2 into multiple pieces along with assured protection of front windshield 20, all at a high
level. Upper edge piece 2C is preferably applied so that the upper end of right edge piece 2A is placed, from its left side
through its right side, below upper edge piece 2C; and the upper end of left edge piece 2B is placed, from its right side
through its left side, below upper edge piece 2C. This can prevent the entering of rain to a greater extent.
[0050] Upper edge piece 2C is preferably applied so that the distances from its upper side to the upper side 26C of
front windshield 20 are 0 mm or larger, but 30 mm or smaller (preferably larger than 0 mm, but 20 mm or smaller, more
preferably larger than 0 mm, but 15 mm or smaller). It is preferable to shape upper edge piece 2C to allow such application.
By shortening the distances from the outer edge of upper edge piece 2C to the upper side 26C of front windshield 20,
the exposed surface area of the outer surface 20A of front windshield 20 can be reduced in this area to produce higher
protective performance. It is more preferable that the distances from the right and left sides (i.e. the two ends of the
length direction) of upper edge piece 2C to edges 26 (right side 26A and left side 26B) of front windshield 20 are also
in the ranges given above.
[0051] It is preferable to apply right, left and upper edge pieces 2A, 2B and 2C forming the edge piece 2 in such a
way that the distances from the edge piece 2 to the edges 26 of the front windshield are 0 mm or greater, but 30 mm or



EP 2 960 166 A1

8

5

10

15

20

25

30

35

40

45

50

55

less (preferably greater than 0 mm, but 20 mm or less, more preferably greater than 0 mm, but 15 mm or less). It is
preferable to fabricate edge pieces 2A, 2B and 2C to allow such application. By shortening the distances from the outer
edges of edge piece 2 to edges 26 of front windshield 20, the exposed surface area of the outer surface 20A of front
windshield 20 can be reduced in this area to produce higher protective performance.
[0052] Edge pieces 2A, 2B and 2C are preferably applied so that the distances from the inner edges of the respective
pieces to edges 26 of front windshield 20 are 50 mm to 300 mm (more preferably 70 mm to 250 mm, yet more preferably
100 mm to 200 mm). This can bring about protection of the periphery 22 of front windshield 20 and ease of applying
edge pieces 2A, 2B and 2C as well as center piece 4, in a well-balanced manner. Such application is preferable also
from the standpoint that edge pieces 2A, 2B and 2C are unlikely to hinder the visibility.
[0053] Subsequently, as shown in Fig. 1, center piece 4 is applied over edge piece 2 to cover a region comprising the
central area 24 of front windshield 20. For this, center piece 4 is applied so that its outer margins overlap inner margins
of edge piece 2. In other words, in the overlapping areas, the outer margins of center piece 4 are applied to the back
faces of the inner margins of edge piece 2. It is preferable to fabricate and apply center piece 4 so that the overlapping
areas between center piece 4 and edge piece 2 are formed continuously from right edge piece 2A via upper edge piece
2C to left edge piece 2B. This allows effective prevention of the entering of rain from the seams of edge piece 2 and
center piece 4. Accordingly, increased workability brought about by dividing glass protective PSA sheet 1 into multiple
pieces can be combined at a high level with protective performance assured on front windshield 20.
[0054] Applying the outer margins of center piece 4 over the inner margins of edge piece 2 may facilitate proper
application of center piece 4. This is described with reference to Fig. 4. Fig. 4 schematically illustrates, in a cross-sectional
view, the main part of the cross section at line IV-IV in Fig. 1. In general, the outer surface 20A of front windshield 20 is
a convex surface. In view of this, by applying the outer margins of center piece 4 over the back faces of edge pieces 2A
and 2B applied to the periphery 22 along the right side 26A and left side 26B, respectively, of the edges 26; center piece
4 can be made less curved with the added thickness of edge pieces 2A and 2B when compared with a case where the
outer margins of center piece 4 are directly applied to the outer surface 20A of front windshield 20. In other words, it is
possible to reduce the extent of deformation of center piece 4 from its flat shape. This may facilitate proper application
of center piece 4 (e.g. by reducing the number and extent of wrinkles).
[0055] As shown in Fig. 1, in center piece 4, the area applied over right edge piece 2A comprises projections where
the outline of center piece 4 partially projects (curves) outwards to the right side 26A of front windshield 20. In particular,
in the order from the roof side of automobile 10, the first projection 4A1, second projection 4A2 and third projection 4A3
are provided, spaced at intervals. There are formed a first indentation 4A6 between the first and second projections 4A1
and 4A2 and a second indentation 4A7 between the second and third projections 4A2 and 4A3. These indentations 4A6
and 4A7 are segments where the outline of center piece 4 partially recesses (curves) inwards away from the right side
26A. Including such indentations 4A6 and 4A7 is effective in facilitating to release distortion possibly arising when center
piece 4 is deformed from its flat shape and to properly apply center piece 4.
[0056] In center piece 4, the area applied over left edge piece 2B and the area applied over upper edge piece 2C also
comprise indentations 4B6 and 4C6 in the central regions of their length directions. On the respective sides of indentations
4B6 and 4C6, there are formed projections where the outline of center piece 4 curves outwards to edges 26 of front
windshield 20. In addition, in center piece 4, an indentation 4D6 is formed near the right end of the area applied along
the lower side 26D of front windshield 20. These indentations 4B6, 4C6 and 4D6 also serve to release the distortion in
center piece 4.
[0057] Automobile 10 comprises two wipers 80 and 90 capable of wiping the surface of front windshield 20. Similarly
to a known general automobile wiper, wiper (right wiper) 80 to wipe an area on the right side when looked at from the
outer surface side of front windshield 20 comprises a wiper arm 82, a blade-supporting member 84 attached to one end
thereof, and a blade 86 supported with blade-supporting member 84. Likewise, wiper (left wiper) 90 to wipe an area on
the left side when looked at from the outer surface side of front windshield 20 comprises a wiper arm 92, a blade-
supporting member 94 attached to one end thereof, and a blade 96 supported with blade-supporting member 94. Wipers
80 and 90 are constructed to be driven by a wiper motor not shown in the drawing to put the blades 86 and 96 in back
and forth motion in the right wiping area WR and left wiping area WL, respectively.
[0058] Wipers 80 and 90 are constructed in such a way that in the state where glass protective PSA sheet 1 is applied
to front windshield 20 as shown in Fig. 1, blades 86 and 96 are allowed to move on the outer surface of PSA sheet 1 to
wipe off deposits (water, dirt, etc.) from the outer surface of PSA sheet 1; and after PSA sheet 1 is removed, blades 86
and 96 are allowed to move on the outer surface 20A of front windshield 20 to wipe off deposits from the outer surface
20A of front windshield 20.
[0059] As well illustrated in Fig. 5, center piece 4 is applied in such a manner that blade 86 is placed over the first
projection 4A1 and the second projection 4A2 at the position (closest-to-lateral-side position) WR1 where blade 86 of
right wiper 80 comes closest to the right side 26A of front windshield 20. Thus, blade 86 at the closest-to-lateral-side
position WR1 comes to cross over the first indentation 4A6 and be supported on projections 4A1 and 4A2. Like this, by
supporting blade 86 on projections 4A1 and 4A2 at the closest-to-lateral-side position WR1, the load that blade 86 applies
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on right edge piece 2A can be reduced. By supporting blade 86 with two projections 4A1 and 4A2, the blade 86 can be
supported more stably when compared with a case where it is supported with a single projection (e.g. projection 4A2).
It is also preferable in view that the force of blade 86 pushing against front windshield 20 is diffused over projections
4A1 and 4A2.
[0060] To facilitate applying center piece 4 in the relative position described above, the distance (i.e. the depth of
indentation 4A6) LD from the line connecting the top points of the first projection 4A1 and second projection 4A2 to the
line running in parallel to the first line through the bottom point of the indentation 4A6 is suitably 20 mm or greater,
preferably 50 mm or greater, or yet more preferably 70 mm or greater. Making the depth LD of indentation 4A6 greater
facilitates the positioning of center piece 4 to bring about such a state where the blade 86 is supported on projections
4A1 and 4A2 at the closest-to-lateral-side position WR1. This can further reduce the labor time needed to apply center
piece 4. Making the depth LD of indentation 4A6 greater is advantageous also from the standpoint of reducing the
wrinkling of center piece 4.
[0061] On the other hand, when the depth LD of indentation 4A6 is excessively large, a larger width of right edge piece
2A may be needed for the entire projections 4A1 and 4A2 to be applied onto right edge piece 2A, likely leading to a
tendency to lower the ease of applying edge piece 2A. From such a standpoint, the depth LD of indentation 4A6 is suitably
200 mm or less, or preferably 150 mm or less.
[0062] From the standpoint of facilitating the positioning of center piece 4 to allow the entire projections 4A1 and 4A2
to be applied onto right edge piece 2A, the depth LD of indentation 4A6 is suitably 10 % to 90 % of the width of right
edge piece 2A to which projections 4A1 and 4A2 are applied, or preferably 20 % to 80% thereof, or yet more preferably
30 % to 70 % thereof.
[0063] As shown in Fig. 1, center piece 4 is applied so that while blades 86 and 96 move back and forth in the wiping
areas WR and WL, blades 86 and 96 are always at least partially placed on center piece 4. This can prevent such an
event that blades 86 and 96 moved to a position off the center piece 4 get caught on the edges of center piece 4 when
they return onto (land over) center piece 4 again. This can increase the durability (an ability to maintain good adhesion)
of glass protective PSA sheet 1 against the operation of wipers 80 and 90. It is more preferable that at least 50 % or
more of the lengths of blades 86 and 96 are always positioned on center piece 4.
[0064] To increase the durability of glass protective PSA sheet 1 against the operation of wipers 80 and 90, it is also
advantageous that the outer margins of center piece 4 are applied over the inner margins of edge piece 2. This can
prevent blades 86 and 96 from getting caught on the inner edges of edge piece 2 when wipers 80 and 90 are operated.
[0065] The indentation 4D6 is formed off the range of wiping area WR. This can increase the ease of applying center
piece 4 while preventing blade 86 from making direct contact with the outer surface 20A of front windshield 20.
[0066] The glass protective PSA sheet 1 of this embodiment is applied to cover the entire ranges of wiping areas WR
and WL. In other words, the outer surface 20A of front windshield 20 is not exposed anywhere in the wiping area WR
or WL. This can surely prevent blade 86 from making direct contact with the outer surface 20A of front windshield 20,
producing high protective performance.
[0067] In an upper left area of center piece 4, there is formed a large projection (sticking-out area) 4E that sticks out
beyond the range of wiping area WL of blade 96. By making such a projection 4E, if a wrinkle is about to be formed due
to unskillfulness or poor performance of a worker during application of center piece 4, while its extent is small, the wrinkle
can be pushed towards projection 4E and formed therein so as to avoid wrinkle formation in other places. Since projection
4E is off the wiping areas WR and WL, even if it includes a wrinkle, blade 86 or 96 will not get caught. Thus, if a wrinkle
is about to be formed, by forming the wrinkle not in the wiping area WR or WL, but in the projection 4E, redoing the
application of center piece 4 can be avoided to reduce the labor time and also the influence on the durability of glass
protective PSA sheet 1 against the operation of wipers 80 and 90 can be reduced.
[0068] In a modification example of the present embodiment, upper edge piece 2C may be first applied, and right edge
piece 2A and left edge piece 2B may be subsequently applied. For this, the upper ends of right edge piece 2A and left
edge piece 2B can be applied over the back faces of the two ends of upper edge piece 2C. The application can be
carried out also in the order of right edge piece 2A, upper edge piece 2C and left edge piece 2B or in the order of left
edge piece 2B, upper edge piece 2C and right edge piece 2A.

(Second Embodiment)

[0069] Fig. 6 shows a plan view of a front windshield 20 having a glass protective PSA sheet 30 applied by the glass
protective PSA sheet application method of this embodiment. This particular front windshield 20 is an automobile front
windshield having wipers that operate in a different mode from the first embodiment. In particular, in wipers 80 and 90
in the first embodiment shown in Fig. 1, blades 86 and 96 move in the same direction (toward the right herein) from the
lower ends WR0 and WL0 of wiping areas WR and WL. In the wipers applied to front windshield 20 in the second
embodiment shown in Fig. 6, two blades move from the lower ends WR0 and WR0 of wiping areas WR and WL toward
the right side 26A and left side 26B, respectively, of front windshield 20. That is, they operate so as to open up the two
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blades, right and left.
[0070] Glass protective PSA sheet 30 applied to front windshield 20 to which such wipers are applied is constructed
with an edge piece 32 applied to the periphery 22 of front windshield 20, a single center piece 34 applied over edge
piece 32 to cover the central area 24 of front windshield 20. Similarly to the edge piece 2 in the first embodiment, edge
piece 32 is formed of three PSA sheet pieces, namely, a right edge piece 32A, a left edge piece 32B and an upper edge
piece 32C. The shapes of the respective edge pieces 32A, 32B and 32C and the locations where they are applied are
the same as the edge pieces 2A, 2B and 2C in the first embodiment.
[0071] Similarly to the corresponding area in center piece 4 of the first embodiment, in center piece 34, the area applied
over right edge piece 32A are provided with first, second and third projections 34A1, 34A2 and 34A3 spaced at intervals.
There are formed a first indentation 34A6 between the first and second projections 34A1 and 34A2 and a second
indentation 34A7 between the second and third projections 34A2 and 34A3. The relationship of the projections 34A1
and 34A2 with the right wiper’s blade at the position (closest-to-lateral-side position) WR1 where it comes closest to the
right side 26A of front windshield 20 is the same as in the first embodiment.
[0072] Center piece 34 in this embodiment is shaped so that the area applied over left edge piece 32B is symmetrical
to the area applied over right edge piece 32A. In other words, in center piece 34, in the area applied over left edge piece
32B, there are formed first, second and third projections 34B1, 34B2 and 34B3 spaced at intervals in the order from the
automobile roof side. There are formed a first indentation 34B6 between the first and second projections 34B1 and 34B2
and a second indentation 34B7 between the second and third projections 34B2 and 34B3. Center piece 34 is applied
so that at the position (closest- to-lateral-side position) WL1 where the left wiper’s blade comes closest to the left side
26B of front windshield 20, the blade crosses over the first indentation 34B6, supported on projections 34B1 and 34B2.
Center piece 34 is formed in a shape by which the blade’s closest-to-lateral-side position WR1 satisfies the aforemen-
tioned positional relationship with projections 34A1 and 34A2 while the blade’s closest-to-lateral-side position WL1
satisfies the aforementioned positional relationship with projections 34B1 and 34B2.
[0073] By applying glass protective PSA sheet 30 so shaped to satisfy the positional relationships described above,
the right wiper’s blade can be supported stably on projections 34A1 and 34A2 at its closest-to-lateral-side position WR1
and the left wiper’s blade can be supported stably on projections 34B1 and 34B2 at its closest-to-lateral-side position.
This can reduce the load applied by the two blades on the glass protective PSA sheet 30.
[0074] Similarly to center piece 4 of the first embodiment, center piece 34 is applied so that in wiping areas WR and
WL, the respective blades are always at least partially placed on center piece 34. This can increase the durability of
glass protective PSA sheet 30 against the operation of wipers.
[0075] Similarly to center piece 4 of the first embodiment, in center piece 34, the area applied over left edge piece
32C is provided with an indentation 34C6 in the central region of its length direction. In center piece 34, the area applied
along the lower side 26D of front windshield 20 is provided, near its right end, with an indentation 34D6 similar to the
one in center piece 4 of the first embodiment; and, near its left end, with an indentation 34D7 as well in the position and
shape symmetrical to those of indentation 34D6. These indentations 34C6, 34D6 and 34D7 also serve to release the
distortion in center piece 34 and reduce wrinkle formation.

(Third Embodiment)

[0076] Fig. 7 shows a plan view of a rear windshield 320 having a glass protective PSA sheet pieces 40 applied by
the glass protective PSA sheet application method of this embodiment. This rear windshield 320 is an automobile rear
windshield to which a single wiper (rear wiper) is applied. This wiper is constructed to allow a blade to move back and
forth in a semicircular wiping area WC.
[0077] Glass protective PSA sheet 40 is formed with an edge piece 42 applied to a periphery 322 of rear windshield
320 and a single center piece 44 applied over edge piece 42 to cover a central area 324 of rear windshield 320. Similarly
to edge piece 2 of the first embodiment, edge piece 42 is formed of three PSA sheet pieces, namely, a right edge piece
42A, a left edge piece 42B and an upper edge piece 42C. Other than being applied to the rear windshield, the shapes
of the respective edge pieces 42A, 42B and 42C and the locations where they are applied can be the same as the edge
pieces 2A, 2B and 2C in the first embodiment.
[0078] In center piece 44, the area applied over left edge piece 42B and the area applied over upper edge piece 42C
are provided, in the central regions of their length directions, with indentations 44B6 and 44C6, similarly to the corre-
sponding areas in center piece 4 of the first embodiment. On the respective sides of indentations 44B6 and 44C6, there
are formed projections where the outline of center piece 44 curves outwards to the left side 326B and upper side 326C,
respectively, of rear windshield 320.
[0079] In this embodiment, in center piece 44, the area applied over right edge piece 42A is shaped symmetrically to
the area applied over left edge piece 42B. In other words, in center piece 44, the area applied over right edge piece 42A
is provided with an indentation 44A6 in the central region of its length direction. On both sides of indentation 44A6, there
is formed a projection where the outline of center piece 44 curves outwards to the right side 326A of rear windshield
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320. Including these indentations 44A6, 44B6 and 44C6 is effective in facilitating to release distortion possibly arising
when center piece 44 is deformed from its flat shape and to properly apply center piece 44. It is noted that in this
embodiment, in center piece 44, while the area applied along the lower side 326C of rear windshield 320 is not provided
with an indentation, an indentation can be provided, for instance, to the central region of the length direction at lower
side 326D.
[0080] Similarly to center piece 4 of the first embodiment, center piece 44 is applied so that the blade is always at
least partially placed on center piece 44 in wiping area WC. This can increase the durability of glass protective PSA
sheet 40 against the operation of the wiper.
[0081] The glass protective PSA sheet 40 of this embodiment can be preferably applied also to a rear windshield of
an automobile free of a wiper (rear wiper).
[0082] In each of the first to third embodiments described above, while edge pieces are applied to the periphery along
the right, left and upper sides of the glass window, no edge piece is applied to the periphery along the lower side; and
the periphery on the lower side is protected with a center piece applied thereto. However, the glass protective PSA sheet
application method disclosed herein is not limited to such an embodiment where the edge piece is applied along the
right, left and upper sides of the glass window. For instance, from the standpoint of placing greater importance on the
protective performance, in addition to applying edge pieces to the periphery along the right, left and upper sides of the
glass window, an edge piece may be applied to the periphery along the lower side as well. From the standpoint of placing
greater importance on the saving of labor time, it may be constructed to provide protection by applying an edge piece
to the periphery just along the right and left sides of the glass window and a center piece to the periphery along the
upper and lower sides.
[0083] In a preferable embodiment, similarly to the first to third embodiments, edge pieces are applied to the periphery
along the right, left and upper sides of a glass window while an edge piece applied to the periphery along the lower side
is omitted. Among the edges of the center piece, the side facing the lower side of the glass window is less susceptible
to entering of rain when compared with the other sides (right, left and upper sides). Thus, by omitting the edge piece
applied to the periphery along the lower side of the glass window, while inhibiting the lowering of protective performance,
the labor time for applying the glass protective PSA sheet can be effectively reduced. This can bring about good protective
performance and reduced labor time at a high level in a well-balanced manner.
[0084] While the first to third embodiments use glass protective PSA sheets having indentations in the center pieces
are used, a glass protective PSA sheet having an indentation in an edge piece can be used as well. Including an
indentation in an edge piece may facilitate to release distortion possibly arising when the edge piece is made to conform
to the outer surface contours of the glass window and to properly apply the edge piece. The location of the indentation
in the edge piece is not particularly limited. For instance, an indentation can be provided to the inner margin of the edge
piece. In this case, it is preferable to apply the edge piece and center piece so that the bottom of the indentation in the
edge piece is covered with the center piece (i.e. so that the outer surface of the glass window is not exposed).
[0085] The PSA sheet (one or each of the edge piece and center piece) used in the glass protective PSA sheet
application method disclosed herein may be provided with a slit from an edge towards the inside of the PSA sheet. Such
a slit may serve to release distortion possibly arising when the PSA sheet (particularly the center piece) is made to
conform to the outer surface contours of the glass window. From the standpoint of the ease of manufacturing (ease of
die-cutting, etc.) of the PSA sheet, it is advantageous to not include an excessively large number of slits. From such a
standpoint, in addition to forming indentations as described above, it is preferable to make supplemental slits as nec-
essary. The glass protective PSA sheet application method disclosed herein can be preferably practiced using a PSA
sheet free of the slit; and it allows proper and efficient application of the PSA sheet to an outer surface of an automobile
glass window.
[0086] In the center piece used in the glass protective PSA sheet application method disclosed herein, its outline
(perimeter) is preferably free of a segment turning (bending) at an angle of 90° or less.
[0087] According to a center piece whose outline is free of a segment (an inward corner) turning from the inward to
the outward at an angle of 90° or less, it may be possible to prevent damage such as local stretching, etc., caused by
concentration of load at the inward corner during handing of the center piece. From such a standpoint, in a preferable
center piece, the indentation is formed of a curve.
[0088] According to a center piece of which the outline is free of a segment (outward corner) turning (bending) from
the outward to the inward at an angle of 90° or less, it may be possible to prevent the peeling caused by concentrated
external force (wiper blade dragging, wind pressure, etc.) applied to the outward corner. From such a standpoint, in a
preferable center piece, the projections are formed of curves.
[0089] The glass protective PSA sheet application method disclosed herein can be preferably practiced in, but not
limited to, an embodiment where the proportion of the outer surface of the glass window covered with the edge piece is
greater than 10 %. In other words, the glass window coverage RE by edge piece is preferably greater than 10 %. With
a high coverage RE, even when the coverage RC by center piece is made lower, the glass window coverage RT by the
entire glass protective PSA sheet can be high and sufficient protective performance can be produced. A low coverage
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RC by center piece may facilitate proper application of the center piece. From such a standpoint, the glass window
coverage RE by edge piece is preferably 15 % or higher, more preferably 20 % or higher, or yet more preferably 25 %
or higher. On the other hand, from the standpoint of facilitating proper application of the edge piece, it is advantageous
that the coverage RE is not excessively high. For instance, the coverage RE is suitably 60 % or lower, preferably 50 %
or lower, or more preferably 45 % or lower.
[0090] Herein, when the edge piece is formed of multiple PSA sheet pieces, the glass window coverage RE by edge
piece refers to the proportion of the surface area covered by the entirety of these edge pieces in the surface area of the
glass window. In the first to third embodiments, since the two ends of the upper edge piece are applied over the right
and left edge pieces, the surface area of the glass window covered by these edge pieces is smaller than the value of
the total surface area of the individual right, left and upper edge pieces. In the glass protective PSA sheet application
method disclosed herein, since the outer margins of the center piece are applied to the inner margins of the edge piece,
the glass window coverage RT by the entirety of the glass protective PSA sheet is smaller than the combined value of
the coverage RE by edge piece and coverage RC by center piece.
[0091] The glass window coverage RC by center piece is not particularly limited as far as it is below 100 %. For instance,
the coverage RC can be 95 % or lower (typically below 95 %), or preferably 90 % or lower. A lower coverage RC tends
to facilitate proper application of the center piece. From such a standpoint, the coverage RC is more preferably 85 % or
lower. The lower limit of coverage RC is not particularly limited as far as its value yields a surface area by which the
center piece can cover the entire central area of the glass window. With a high coverage RC, even when the coverage
RE by edge piece is made lower, the glass window coverage RT by the entirety of the glass protective PSA sheet can
be high, and sufficient protective performance can be produced. From such a standpoint, the coverage RC is preferably
50 % or higher, more preferably 60 % or higher, or yet more preferably 70 % or higher.
[0092] The glass window coverage RT by the entirety of the glass protective PSA sheet is not particularly limited as
far as it is 100 % or lower. From the standpoint of bringing about protective performance and ease of application in a
well-balanced manner, in usual, the coverage RT is preferably 95 % or higher (typically above 95 %), or more preferably
97 % or higher. According to the art disclosed herein, the combined use of the edge piece and center piece allows
applying the glass protective PSA sheet properly and efficiently to an automobile glass window while yielding such a
high coverage RT. From the standpoint of preventing wind-caused peeling and entering of rain, the glass protective PSA
sheet is preferably applied not to extend off the edges of the glass window. In other words, it is preferably applied inside
the edges of the glass window.
[0093] The glass protective PSA sheet application method disclosed herein is characterized by using an edge piece
and a center piece in combination as the glass protective PSA sheet and applying outer margins of the center piece
over inner margins of the edge piece. The construction or materials of the respective pieces is not particularly limited.
Usually, as shown in Fig. 8, a PSA sheet 6 comprising a substrate sheet 62 and a PSA layer 64 formed on one face
thereof can be used for the edge piece and center piece of the glass protective PSA sheet in the art disclosed herein.
[0094] As the substrate (support substrate) to support the PSA layer, a plastic film can be preferably used. The concept
of plastic film herein typically refers to a thin, nonporous plastic layer and is distinct from the woven fabric and non-woven
fabric. The plastic film may have a single-layer structure or a multi-layer structure including two, three or more layers.
From the standpoint of the transparency, a plastic film having a single-layer structure can be preferably used.
[0095] In the glass protective PSA sheet application method disclosed herein, as described above, the outer margins
of the center piece are applied over the back face of the edge piece. In such an application method, the use of plastic
film as the substrate can effectively prevent the entering of rain from the edges of the center piece. This is because
when a plastic film is used as the substrate of the edge piece, the space between the plastic film and the PSA of the
center piece is between the two resins. In general, a space between two resins is less susceptible to entering of water
in comparison with a space between glass and resin. Thus, by applying the outer margins of the center piece to the
plastic film (substrate of the edge piece), it is possible to better prevent the entering of rain from the edges of the center
piece in comparison with a case where the outer margins are directly applied to the glass window.
[0096] Examples of the resin material constituting the plastic film as the substrate (or the plastic film substrate, here-
inafter) include polyolefin resins; polyester resins such as polyethylene terephthalate (PET), etc.; polyamide resins;
polycarbonate resins; polyurethane resins; acrylic resins; and the like. These can be used singly as one species or in a
combination of two or more species. When two or more species of resins are used in combination, these resins may be
blended for the use or used separately (e.g. as the materials constituting different layers in a plastic film having a multi-
layer structure).
[0097] From the standpoint of the weatherability and transparency of the glass protective PSA sheet, as the substrate,
a plastic film substrate in which the primary component of the resin material is a polyolefin resin can be preferably used.
Herein, the primary component of the resin material being a polyolefin resin means that the polyolefin resin accounts
for more than 50 % by mass of the resin material. The polyolefin resin content in the resin material is preferably 70 %
by mass or greater, more preferably 90 % by mass or greater, or yet more preferably 95 % by mass or greater. In a
preferable embodiment, the resin material essentially consists of a polyolefin resin.
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[0098] Preferable examples of the polyolefin resin include a polyethylene resin (PE) and a polypropylene resin (PP).
A preferable plastic film substrate comprises one or both of PE and PP as the resin material. In a preferable embodiment,
75 % by mass or more of the resin material in the plastic film substrate is PP. Essentially 100 % by mass of the resin
material in the plastic film substrate may be PP. When the resin material comprises another resin in addition to PP, the
other resin may be a polyolefin other than PP, for instance, PE.
[0099] The PP may be various types of polymer formed from propylene (propylene-based polymer). The concept of
propylene-based polymer includes the following examples.
[0100] Propylene homopolymers (homo-polypropylenes). For example, isotactic polypropylene, syndiotactic polypro-
pylene and atactic polypropylene.
[0101] Random copolymers (random polypropylenes) of propylene with other α-olefins. Typically, a random copolymer
of propylene with one, two or more species selected among ethylene and α-olefins with 4 to 10 carbons. Preferably, a
random copolymer formed from propylene being the primary monomer (i.e. a component accounting for 50 % by mass
or more of all monomers combined; the same applies hereinafter). For example, a random copolymer of 96 to 99.9 %
(by mole) propylene and 0.1 to 4 % (by mole) other α-olefin(s) (preferably ethylene and/or butane).
[0102] Copolymers (block polypropylenes) of propylene block-copolymerized with other α-olefin(s). Typically, a co-
polymer of propylene block-copolymerized with one, two or more species selected from ethylene and α-olefins with 4
to 10 carbons. A block polypropylene formed from propylene being the primary monomer is preferable. Typically, as a
side product, a rubber component formed from propylene and at least one species among the other α-olefins is further
included. For instance, a block polypropylene comprising a polymer formed by block copolymerization of 90 to 99.9 %
(by mole) propylene and 0.1 to 10 % (by mole) other α-olefin(s) (preferably ethylene and/or butane) and further comprising,
as a side product, a rubber component formed from propylene and at least one species among the other α-olefins.
[0103] A thermoplastic olefin resin (TPO) or thermoplastic elastomer (TPE) of a reactor blend type obtainable by
copolymerizing a large amount of a rubber component with a propylene-based polymer as described above. Alternatively,
a TPO or TPE of a dry blend type obtainable by mechanically dispersing the rubber component.
[0104] A copolymer of propylene with a monomer (a functional group-containing monomer) having another functional
group in addition to the polymerizable functional group and a copolymer of a propylene-based polymer with such a
functional group-containing monomer.
[0105] The resin material constituting the plastic film substrate may comprise one, two or more species of such PP.
When two or more species of PP are included, these PP may be blended for the use or used separately. The usage
ratio (blend ratio) of these PP is not particularly limited.
[0106] The PE may be various types of polymer formed from ethylene (ethylene-based polymer). The ethylene-based
polymer may be an ethylene homopolymer or a copolymer of ethylene as the primary monomer and other α-olefin(s).
Preferable examples of the other α-olefin include α-olefins with 3 to 10 carbons such as propylene, 1-butene (possibly
a branched 1-butene), 1-hexene, 4-methyl-1-pentene, 1-octene, etc. It can also be a copolymer of ethylene and a
monomer (functional group-containing monomer) having another functional group in addition to the polymerizable func-
tional group, a copolymer of such a functional group-containing monomer and an ethylene-based polymer, etc. Examples
of the copolymer of ethylene and a functional group-containing monomer include an ethylene-vinyl acetate copolymer
(EVA), ethylene-acrylic acid copolymer (EAA), ethylene-methacrylic acid copolymer (EMAA), ethylene-methyl acrylate
copolymer (EMA), ethylene-ethyl acrylate copolymer (EEA), ethylene-methyl methacrylate copolymer (EMMA), copol-
ymer of ethylene and (meth)acrylic acid (i.e. acrylic acid and/or methacrylic acid) crosslinked with metal ions, and so
on. Examples of the PE also include high density polyethylene (HDPE), medium density polyethylene (MDPE), low
density polyethylene (LDPE) and linear low density polyethylene (LLDPE).
[0107] The resin material constituting the plastic film substrate may comprise one, two or more species among these
PE. When two or more species of PE are included, these PE may be blended for the use or used separately. The usage
ratio (blend ratio) of these PE is not particularly limited.
[0108] To the plastic film substrate, known additives usable in a plastic film used as a substrate in a general PSA
sheet (typically a plastic film substrate in a protective sheet) can be suitably added, such as a light stabilizer including
radical scavenger and UV absorber, antioxidant, antistatic agent, colorant (dye, pigment, etc.), filler, slip agent and anti-
blocking agent, etc. Examples of light stabilizer include a species comprising as active ingredient(s) a benzotriazole, a
hindered amine, a benzoate, etc. Examples of antioxidant include a species comprising as active ingredient(s) an
alkylphenol, an alkylene bisphenol, a thiopropylene acid ester, an organic phosphate, an amine, a hydroquinone, a
hydroxylamine, etc. These additives can be used singly as one species or in a combination of two or more species. The
amounts of additives may be approximately the same as usual amounts added to a plastic film used as a substrate in
a general PSA sheet.
[0109] The thickness of the substrate (e.g. a plastic film substrate) is not particularly limited. For instance, it can be
about 20 mm to 200 mm. Usually, from the standpoint of the deformable nature to conform to surface contours of adherend,
the substrate’s thickness is suitably 150 mm or smaller, preferably smaller than 100 mm, more preferably smaller than
80 mm, or yet more preferably smaller than 70 mm. A small thickness of the substrate is advantageous also from the
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standpoint that it makes it less likely for a wiper blade to get caught on the PSA sheet. On the other hand, from the
standpoint of the ability to prevent the damage to glass windows caused by physical impact of a flying pebble and the
like or of the handling properties of the PSA sheet, etc., the thickness of the substrate is suitably 25 mm or larger,
preferably 30 mm or larger, or more preferably 40 mm or larger.
[0110] Such a plastic film substrate can be produced by suitably employing a heretofore known general film molding
method (extrusion, inflation, etc.). The surface (the PSA layer-side surface) of the plastic film substrate on the side to
which the PSA layer is provided may be subjected to a treatment to increase the adhesion to the PSA layer, for example,
a surface treatment such as corona discharge treatment, acid treatment, UV irradiation treatment, plasma treatment,
primer coating, etc. The surface (back face) of the plastic film substrate on the opposite side from the surface to which
the PSA layer is provided may be subjected as necessary to a surface treatment such as antistatic treatment, release
treatment, water repellency treatment, etc.
[0111] On the plastic film substrate, there can be shown some information about the purpose (vehicle type, type of
glass window, etc.) of a glass protective PSA sheet using the plastic film substrate as well as marks for positioning the
glass protective PSA sheet, etc. The marks may be useful in suitably positioning the edge piece and center piece,
positioning edge pieces in suitable relative locations when using multiple edge pieces, positioning of the edge piece or
center piece against the glass window, and so on. These information and marks may be provided by a known means
such as printing, etc.
[0112] The type of PSA constituting the PSA layer is not particularly limited. For instance, the PSA layer may be
constituted, comprising one, two or more species of PSA selected from various known types of PSA including an acrylic
PSA, rubber-based PSA (natural rubber-based, synthetic rubber-based, a mixture of these, etc.), silicone-based PSA,
polyester-based PSA, urethane-based PSA, polyetherbased PSA, polyamide-based PSA, fluorine-based PSA, etc.
Herein, the acrylic PSA refers to a PSA comprising an acrylic polymer as a base polymer (a primary component among
polymers, i.e. a component accounting for more than 50 % by mass). The same applies to the rubber based and other
PSA. In a PSA layer preferable from the standpoint of the weatherability, transparency, etc., the acrylic PSA content is
50 % by mass or greater, more preferably 70 % by mass or greater, or yet more preferably 90 % by mass or greater.
The acrylic PSA content can be greater than 98 % by mass. The PSA layer may essentially consist of an acrylic PSA.
[0113] Such an acrylic PSA (PSA layer) can be formed with a PSA composition comprising an acrylic polymer as the
base polymer. The acrylic polymer is typically a copolymer of a monomer mixture comprising an alkyl (meth)acrylate as
the primary monomer (a component accounting for 50 % by mass or more of all monomers) and further comprising a
secondary monomer copolymerizable with the primary monomer. The monomer mixture may optionally comprise other
copolymerizable component(s) in addition to these primary and secondary monomers.
[0114] In this description, the term "(meth)acrylate" refers collectively to acrylate and methacrylate. Likewise, the term
"(meth)acryloyl" refers collectively to acryloyl and methacryloyl, and the term "(meth)acryl" refers collectively to acryl
and methacryl.
[0115] As the alkyl (meth)acrylate, for instance, a compound represented by the following formula (1) can be used:

CH2=C(R1)COOR2 (1)

[0116] Herein, R1 in the formula (1) is a hydrogen atom or a methyl group. R2 is a chain alkyl group having 1 to 20
carbon atoms (hereinafter, such a range of the number of carbon atoms may be indicated as "C1-20"). From the standpoint
of the storage elastic modulus of PSA, an alkyl (meth)acrylate with R2 being a C1-14 chain alkyl group is preferable, an
alkyl (meth)acrylate with R2 being a C1-10 chain alkyl group is more preferable, and an alkyl (meth)acrylate with R2 being
a butyl group or a 2-ethylhexyl group is particularly preferable.
[0117] Examples of the alkyl (meth)acrylate having a C1-20 chain alkyl group include methyl (meth)acrylate, ethyl
(meth)acrylate, propyl (meth)acrylate, isopropyl (meth)acrylate, n-butyl (meth)acrylate, isobutyl (meth)acrylate, s-butyl
(meth)acrylate, pentyl (meth)acrylate, isopentyl (meth)acrylate, hexyl (meth)acrylate, heptyl (meth)acrylate, 2-ethylhexyl
(meth)acrylate, octyl (meth)acrylate, isooctyl (meth)acrylate, nonyl (meth)acrylate, isononyl (meth)acrylate, decyl
(meth)acrylate, isodecyl (meth)acrylate, undecyl (meth)acrylate, dodecyl (meth)acrylate, tridecyl (meth)acrylate, tetra-
decyl (meth)acrylate, pentadecyl (meth)acrylate, hexadecyl (meth)acrylate, heptadecyl (meth)acrylate, octadecyl
(meth)acrylate, nonadecyl (meth)acrylate, eicosyl (meth)acrylate, etc. Among these alkyl (meth)acrylates, can be used
one species solely or a combination of two or more species. Particularly preferable alkyl (meth)acrylates include n-butyl
acrylate (BA) and 2-ethylhexyl acrylate (2EHA).
[0118] The glass protective PSA sheet in the art disclosed herein is typically used in an embodiment such that after
serving to protect an automobile glass window in the course of storage, distribution and so on of the automobile, it is
removed from the glass window before the automobile is provided for use to a general consumer. Thus, it is preferable
that the glass protective PSA sheet exhibits good removability on automobile glass windows. The good removability can
be thought as, for example, a property that hinders the leaving of residue of PSA, etc., on a glass window surface when
the PSA sheet is removed from the glass window.
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[0119] The secondary monomer copolymerizable with the alkyl (meth)acrylate being the primary monomer may be
useful for introducing crosslinking points in the acrylic polymer or increasing the cohesive strength of the acrylic polymer.
Increasing the cohesive strength of the acrylic polymer may advantageously contribute to increase the removability of
the PSA. As the secondary monomer, for instance, the following functional group-containing monomers can be used
singly as one species or in a combination of two or more species:

Carboxyl group-containing monomers: for example, ethylenic unsaturated mono-carboxylic acids such as acrylic
acid, methacrylic acid, crotonic acid, etc.; ethylenic unsaturated dicarboxylic acids such as maleic acid, itaconic
acid, citraconic acid, etc., as well as anhydrides thereof (maleic acid anhydride, itaconic acid anhydride, etc.).
Hydroxyl group-containing monomers: for example, hydroxyalkyl (meth)acrylates such as 2-hydroxyethyl (meth)acr-
ylate, 2-hydroxypropyl (meth)acrylate, 3-hydroxypropyl (meth)acrylate, 2-hydroxybutyl (meth)acrylate, etc.; unsatu-
rated alcohols such as vinyl alcohol, allyl alcohol, etc.
Amide group-containing monomers: for example, (meth)acrylamide, N,N-dimethyl(meth)acrylamide, N-
butyl(meth)acrylamide, N-methylol(meth)acrylamide, N-methylolpropane(meth)acrylamide, N-methoxyme-
thyl(meth)acrylamide, N-butoxymethyl(meth)acrylamide.
Amino group-containing monomers: for example, aminoethyl (meth)acrylate, N,N-dimethylaminoethyl (meth)acr-
ylate, t-butylaminoethyl (meth)acrylate.
Epoxy group-containing monomers: for example, glycidyl (meth)acrylate, methylglycidyl (meth)acrylate, allyl glycidyl
ether.
Cyano group-containing monomers: for example, acrylonitrile, methacrylonitrile
Keto group-containing monomers: for example, diacetone (meth)acrylamide, diacetone (meth)acrylate, vinyl methyl
ketone, vinyl ethyl ketone, allyl acetoacetate, vinyl acetoacetate.
Monomers having nitrogen atom-containing rings: for example, N-vinyl-2-pyrrolidone, N-methylvinylpyrrolidone, N-
vinylpyridine, N-vinylpiperidone, N-vinylpyrimidine, N-vinylpiperazine, N-vinylpyrazine, N-vinylpyrrole, N-vinylimida-
zole, N-vinyloxazole, N-vinylmorpholine, N-vinylcaprolactam, N-(meth)acryloyl morpholine.
Alkoxysilyl group-containing monomers: for example, (3-(meth)acryloxypropyl)trimethoxysilane, (3-(meth)acryloxy-
propyl)triethoxysilane, (3-(meth)acryloxypropyl)methyldimethoxysilane, (3-(meth)acryloxypropyl)methyldiethoxysi-
lane.

[0120] The amount of the secondary monomer should just be suitably selected so as to obtain desirable cohesive
strength and is not particularly limited. Usually, from the standpoint of combining cohesive strength and adhesive strength
in a well-balanced manner, the amount of the secondary monomer is, to 100 parts by mass of the alkyl (meth)acrylate,
suitably 20 % by mass or less in total, preferably 15 % by mass or less, or more preferably 10 % by mass or less.
[0121] For the purpose of increasing the cohesive strength of the acrylic polymer, etc., other co-monomer(s) besides
the aforementioned secondary monomers can be used. Examples of such co-monomers include vinyl ester-based
monomers such as vinyl acetate, vinyl propionate, etc.; aromatic vinyl compounds such as styrene, substituted styrenes
(α-methylstyrene, etc.), vinyl toluene, etc.; non-aromatic ring-containing (meth)acrylates such as cycloalkyl (meth)acr-
ylates (cyclohexyl (meth)acrylate, cyclopentyl di(meth)acrylate, etc.), isobornyl (meth)acrylate, etc.; aromatic ring-con-
taining (meth)acrylates such as aryl (meth)acrylates (e.g. phenyl (meth)acrylate), aryloxyalkyl (meth)acrylates (e.g.
phenoxyethyl (meth)acrylate), arylalkyl (meth)acrylates (e.g. benzyl (meth)acrylate), etc.; olefinic monomers such as
ethylene, propylene, isoprene, butadiene, isobutylene, etc.; chlorine-containing monomers such as vinyl chloride, vinyli-
dene chloride, etc.; isocyanate group-containing monomers such as 2-(meth)acryloyloxyethyl isocyanate, etc.; alkoxy
group-containing monomers such as methoxyethyl (meth)acrylate, ethoxyethyl (meth)acrylate, etc.; vinyl ether-based
monomers such as methyl vinyl ether, ethyl vinyl ether, etc.; and the like. The amount of such other co-monomer(s) can
be suitably selected according to the purpose and intended use, and thus is not particularly limited. For instance, it is
preferably about 10 % by mass or less to 100 parts by mass of the alkyl (meth)acrylate.
[0122] The method for obtaining the acrylic polymer is not particularly limited. Various polymerization methods known
as synthetic means for acrylic polymers can be suitably employed to obtain the polymer, with the methods including a
solution polymerization method, emulsion polymerization method, bulk polymerization method, suspension polymeriza-
tion method, etc. The acrylic polymer may be a random copolymer, a block copolymer, a graft copolymer, etc. From the
standpoint of the productivity, etc., a random copolymer is usually preferable.
[0123] The acrylic PSA composition can further comprise a crosslinking agent in addition to the acrylic polymer as the
base polymer. The type of crosslinking agent is not particularly limited, and a suitable one can be selected and used
among various crosslinking agents usually used in the PSA field in accordance with, for example, the type of crosslinking
functional group of the secondary monomer, etc. Specific examples include isocyanate-based crosslinking agents, silane-
based crosslinking agents, epoxy-based crosslinking agents, oxazoline-based crosslinking agents, aziridine-based
crosslinking agents, metal chelate-based crosslinking agents, etc. For the likelihood of forming a PSA layer well-balanced
between adhesion and cohesion, an isocyanate-based crosslinking agent can be preferably used. The amount of
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crosslinking agent in the PSA composition is not particularly limited and can be selected so as to obtain desirable
cohesion. It is usually suitably 1 to 10 parts by mass (preferably 1.5 to 6 parts by mass, more preferably 2 to 5 parts by
mass) relative to 100 parts by mass of the acrylic polymer.
[0124] The PSA composition can comprise, as optional components, various additives generally used in the PSA field,
such as antistatic agent, slip agent, anti-blocking agent, leveling agent, plasticizer, filler, colorant (pigment, dye, etc.),
dispersant, stabilizing agent, preservative, anti-aging agent, crosslinking accelerator, pH-adjusting agent (typically an
acid or base), etc. The amounts of such additives used can be generally about the same levels as the amounts used in
general PSA sheets.
[0125] It is preferable to not add a tackifier to the PSA composition in view of the transparency and weatherability of
the glass protective PSA sheet, non-contaminating nature (removability) on glass surfaces, and so on.
[0126] As the method for providing the PSA layer to the substrate, it is possible to employ, for instance, a method
(direct method) where the PSA composition is directly provided (typically applied) to the substrate and subjected to a
curing treatment; a method (transfer method) where the PSA composition is provided to a releasable surface (release
face) and subjected to a curing treatment to form a PSA layer on the surface followed by adhering the PSA layer to the
substrate to transfer the PSA layer to the substrate; and the like. The curing treatment may comprise one, two or more
processes selected from drying (heating), cooling, crosslinking, supplemental copolymerization reaction, aging, etc. The
curing treatment referred to herein also encompasses, for instance, a process (heating process, etc.) simply to allow a
PSA composition containing a solvent to dry, a process simply to cool down (solidify) a heat-melted PSAcomposition.
When the curing treatment comprises two or more processes (e.g. drying and crosslinking), these processes may be
performed at once or stepwise.
[0127] The PSA composition can be applied with a commonly-used coater such as a gravure coater, reverse roll
coater, kiss roll coater, dip roll coater, bar coater, knife coater, spray coater and the like. From the standpoint of accelerating
the crosslinking reaction and increasing the productivity, etc., the PSA composition is preferably dried with heating.
Depending on the type of support to which the PSA composition is applied, for example, the drying temperature can be
around 40 °C to 150 °C. After dried, it may be subjected to an aging process of storing it around 40 °C to 60 °C so as
to further accelerate the crosslinking reaction. The aging time may be suitably selected according to the desirable
crosslinking degree and the rate at which the crosslinking reaction proceeds. It can be, for example, about 12 hours to
120 hours.
[0128] The PSA layer is typically formed continuously over the entire area of a surface of the substrate. Depending
on the purpose and application, it may be formed in a regular or random pattern of dots, stripes, etc. From the standpoint
of preventing the entering of rain, the PSA layer provided is preferably in a continuous phase at least in the respective
margins of the edge piece and center piece. From the standpoint of producing higher protective performance, at least
in the edge piece, the PSA layer is preferably formed in a continuous phase over the entire range of one surface of its
substrate. The edge piece and center piece are preferably constructed, each having a PSA layer formed in a continuous
phase over the entire range of one surface of the substrate.
[0129] The thickness of the PSA layer is not particularly limited. For instance, it can be about 1 mm to 50 mm, or it is
usually suitably about 1 mm to 30 mm. From the standpoint of the transparency and water draining capability, the thickness
of the PSA layer is preferably smaller than 20 mm, or more preferably 10 mm or smaller. This can bring about good
waterdraining capability even when the PSA layer does not include purposely-formed surface contours (grooves, etc.)
and is highly smooth on the surface (e.g. when the PSA layer surface has an arithmetic average roughness (Ra) of 1.0
mm or smaller). A glass protective PSA sheet comprising a PSA layer with a highly smooth surface free of purposely-
formed surface contours is preferable because greater visibility can be ensured in an automobile having a glass window
to which the PSA sheet is adhered. From the standpoint of obtaining greater waterdraining capability, the thickness of
the PSA layer is more preferably smaller than 10 mm, or particularly preferably smaller than 5 mm.
[0130] The thickness of a PSA layer can be determined by arithmetically averaging measurement values at five points
taken with a 1/10000 dial gauge. More specifically, it can be determined as follows: the overall thickness (combined
thickness of the PSA layer and substrate) of the PSA sheet is measured at five points with a 1/10000 dial gauge; the
thickness of the substrate constituting the PSA sheet is measured at five points with a 1/10000 gauge; and from the
arithmetic average value of the measurement values of the first, the arithmetic average value of the measurement values
of the second is subtracted.
[0131] The PSA sheet used in the glass protective PSA sheet application method disclosed herein can be prepared,
for instance, by obtaining a PSA sheet in a certain general shape (or a continuous PSA sheet, hereinafter) and cutting
out the continuous PSA sheet into the shapes of the edge piece and center piece. The continuous PSA sheet is typically
a long, broad sheet. For instance, it can be obtained in a wound roll. From this roll, the continuous PSA sheet is withdrawn
and punched or cut out into the shapes of the edge piece and center piece. The continuous PSA sheet can be cut to a
manageable size, and from this, the edge piece and center piece can be cut out. The manageable size can be, for
instance, a size from which a set of center and edge pieces used for protecting a single glass window can be cut out.
[0132] For instance, as shown in Fig. 9, the PSA sheet used in the glass protective PSA sheet application method
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disclosed herein can be used in the application method in a form of a PSA sheet backed with an application sheet,
wherein another PSA sheet (application sheet) 7 is adhered to the back face 6B of PSA sheet 6 shown in Fig. 8.
Application sheet 7 comprises a substrate 72 and a PSA layer 74 provided on one face thereof. The surface of the PSA
layer 74 is applied to the back face 6B of PSA sheet 6 in a manner that it can be removed from the back face 6B.
Application sheet 7 is typically laid over the entire range of back face 6B of PSA sheet 6. For instance, an application
sheet-backed PSA sheet of such a construction can be preferably prepared from a continuous PSA sheet having an
application sheet layered on the back face thereof, by punching out the shapes of the edge piece and center piece along
with the application sheet.
[0133] Such an application sheet-backed PSA sheet provides great handling properties since application sheet 7
enhances the shape stability of PSA sheet 6. This may advantageously contribute to increase the workability. The
application sheet-backed PSA sheet can be preferably used in an embodiment wherein stress is applied to the back
face of application sheet 7 to press-bond PSA layer 64 of PSA sheet 6 to an adherend, and subsequently, application
sheet 7 is removed from the back face 6B while leaving the PSA sheet 6 on the adherend surface. According to such
an embodiment, when applying the application sheet-backed PSA sheet, the back face of PSA sheet 6 is covered with
application sheet 7; and therefore, the stress can be firmly applied to the back face of application sheet 7 while preventing
the occurrence of local stretching, etc., in PSA sheet 6. This may facilitate properly applying PSA sheet 6 to the adherend.
Applying PSA sheet 6 in the form of application sheet-backed PSA sheet is advantageous also from the standpoint of
preventing substrate 62 of PSA sheet 6 from getting scratched by the stress during the application. By peeling (removing)
application sheet 7 after the PSA sheet 6 is applied, the transparency can be increased in the glass window to which
PSA sheet 6 is applied.
[0134] For instance, in the first embodiment described earlier, when applying edge piece 2 and center piece 4 both
in the form of application sheet-backed PSA sheet, favorably, after edge piece 2 is applied, the application sheet is
removed from the back face of edge piece 2 before applying center piece 4.
[0135] Prior to application to a glass window, the edge piece and center piece used in the glass protective PSA sheet
application method disclosed herein may be in such a form that a release liner is placed on its PSA layer surface.
According to a PSA sheet in such a form (a release linerlined PSA sheet), the edge piece and center piece can be
efficiently cut out from the continuous PSA sheet. It is also preferable from the standpoint that it allows compact storage
of the edge piece and center piece until use. The edge piece and center piece prepared as the release liner lined PSA
sheet are then subjected to removal of the release liner to expose their adhesive faces and used by press-bonding the
adhesive faces to an adherend.
[0136] As the release liner, various types of paper (possibly with a resin-laminated surface), plastic film, etc., can be
used without particular limitations. When a plastic film is used as the release liner, preferable examples of the resin
component constituting the plastic film include a polyolefin resin, polyester resin (PET, etc.), polyamide resin, polycar-
bonate resin, polyurethane resin, etc. The plastic film may be formed of a resin material comprising a single species of
such resin or of a resin material in which two or more species of resin (e.g. PE and PP) are blended. The plastic film
may have a single-layer structure, or two-layer or higher multi-layer structure. Such a plastic film used for release liners
can be produced by suitably employing a general film-molding method, similarly to plastic film used for substrates.
[0137] The thickness of the release liner is not particularly limited. For instance, it can be about 5 mm to 500 mm
(preferably about 10 mm to 200 mm, e.g. about 30 mm to 200 mm). The release face (the face placed in contact with the
PSA layer surface) of the release liner may be subjected as necessary to a release treatment with a conventionally
known release agent (e.g. general silicone-based, long chain alkyl-based, fluorine-based release agents, etc.). The back
face of the release face may or may not be treated with a release agent, or may be subjected to a surface treatment
other than a release treatment.
[0138] The glass protective PSA sheet application method disclosed herein can be preferably practiced in an embod-
iment using flat pieces as the PSA sheet used in the method (edge piece and center piece). In other words, it can be
practiced in an embodiment where a flat (two-dimensional) PSA sheet is applied as is to a glass window, without molding
(e.g. thermally molding) it into a three-dimensional shape to resemble the outer surface contours of the glass window.
According to the art disclosed herein, by the combined use of the edge piece and center piece as the glass protective
PSA sheet, without taking the time or effort to three-dimensionally mold the sheet in advance, these pieces can be
properly applied to conform to the outer surface contours of a glass window. Thus, in addition to allowing efficient
application, eliminating the necessity for thermal molding can effectively reduce the costs of applying the glass protective
PSA sheet. It is preferable to allow the use of flat PSA sheet as is, also from the standpoint of the storability and portability
of these pieces, etc. However, in overall perspective of the efficiency of application, protective performance, etc., in the
glass protective PSA sheet application method disclosed herein, it is allowed to three-dimensionally mold part or the
entirety of the edge piece or center piece in advance for application. Such an embodiment can be included in the scope
of the technical idea disclosed herein.
[0139] In the glass protective PSA sheet application method disclosed herein, the PSA sheet can be applied by a
technique in which water is placed between the adherend surface and the PSA layer during the application work. For
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instance, it is preferable to employ a technique in which water (water for application) is provided to the glass window
surface and while press-bonding the PSA sheet to the glass window, the water for application is squeezed out of the
application range of the PSA sheet. The use of such water for application can improve the sliding of the PSA layer
against the adherend surface in the course of application. This can prevent or reduce wrinkles formed during the appli-
cation of the PSA sheet and may facilitate proper application of the PSA sheet. The water used as the water for application
is not particularly limited. For instance, any water such as tap water, ion-exchanged water, etc., can be used. For the
use as the water for application, a suitable amount of surfactant can be added to such water. The water for application
can be provided to the glass window surface or to the back face of the edge piece to which the center piece is applied.
[0140] The glass protective PSA sheet application method disclosed herein can be preferably practiced in an embod-
iment using a center piece having a haze value of 10 % or lower. A center piece satisfying the haze value has excellent
transparency. In transporting an automobile by driving it while the automobile is in a state where the glass protective
PSA sheet has been applied to its glass windows, the use of such a center piece can ensure proper visibility. The
combined use of a center piece having a haze value of 10 % or lower and an edge piece having a haze value of 10 %
or lower can ensure good visibility in wider sight. From the standpoint of obtaining yet greater visibility, the haze values
(%) of the center piece and edge piece are, individually, preferably 7 % or lower, more preferably 5 % or lower, or yet
more preferably 3 % or lower. The colors of the center piece or edge piece is not particularly limited. For instance, it can
be a colored transparent sheet or a colorless transparent sheet, satisfying the haze value of 10 % or lower.
[0141] The term "haze value (%)" herein refers to the ratio of diffused light transmittance to total light transmittance
when the film or sheet of interest is irradiated with visible lights. It is also called cloudiness value. The haze value (%)
can be represented by an equation below. Herein, Th is the haze value (%), Td is the diffused light transmittance, Tt is
the total light transmittance. 

[0142] Although not particularly limited to, a preferable center piece has a thermal expansion (HE(60-10)) between
60 °C and 10 °C of 2.0 % or lower. The thermal expansion (HE(60-10)) of a center piece can be measured by the
following method.

[Measurement of Thermal Expansion (HE(60-10))]

[0143] With the machine direction (MD) of a center piece being the longitudinal direction (length direction), a 200 mm
long by 200 mm wide square measurement sample is obtained. The measurement sample is left standing in an envi-
ronment at 23 °C and 50 % RH for one hour and then marked with lines spaced at an about 150 mm interval.
[0144] The measurement sample is stored in a drying oven at 60 °C for one hour. After this, in the environment at 60
°C, the length between the lines is measured with calipers to the first decimal place.
[0145] Subsequently, the sample is stored in an environment at 10 °C for one hour. After this, in the environment at
10 °C, the length between the lines is measured with calipers to the first decimal place.
[0146] With L60 being the length of the inter-line space (interval) measured in the environment at 60 °C and L10 being
the length of the inter-line space measured in the environment at 10 °C, the thermal expansion (HE(60-10)) is determined
by the following equation: 

[0147] Herein, the machine direction (MD) of the center piece refers to the direction corresponding to the machine
direction of the substrate (typically a plastic film substrate) constituting the center sheet.
[0148] A glass protective PSA sheet adhered on an automobile may be exposed to a wide range of temperature
changes as the automobile is stored outdoor for a long period, and so on. A center piece having a small thermal expansion
(HE(60-10)) undergoes little expansion or contraction associated with temperature changes and thus is likely to prevent
post-application lifting and wrinkling. This is preferable from the standpoint of resisting aging and temperature changes
to maintain good adhesion.
[0149] From such a standpoint, the thermal expansion (HE(60-10)) of the center piece is more preferably 1.7 % or
lower, or yet more preferably 1.5 % or lower (e.g. 1.3 % or lower). The lower limit of thermal expansion (HE(60-10)) is
not particularly limited. For instance, the thermal expansion (HE(60-10)) is preferably higher than 0.5 %, or more preferably
0.7 % or higher.
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[0150] The thermal expansion (HE(60-10)) of the center piece can be preferably applied to the thermal expansion
(HE(60-10)) of the edge piece as well. It is particularly preferable that both the edge piece and center piece satisfy the
condition of thermal expansion (HE(60-10)).
[0151] When it is difficult to determine the MD of a center piece, as for the MD in the respective measurements and
tests disclosed herein, the direction (MD’) specified by the following method can be used for convenience.
[0152] In particular, a center piece is left standing in an environment at 23 °C and 50 % RH for one hour; and then,
with an arbitrary direction in the center piece being assigned as the first direction and the direction orthogonally intersecting
the first direction being assigned as the second direction, a 200 mm long by 200 mm wide square measurement sample
is cut out with the first direction being its longitudinal (length) direction and the second direction being its latitudinal
direction (width direction). The measurement sample is marked in the first direction with a pair of lines spaced at an
about 150 mm interval and also marked in the second direction with a pair of lines spaced at about 150 mm interval.
The line marking should be completed within five minutes after the measurement sample is cut out.
[0153] From the center piece after left standing in the environment at 23 °C and 50 % RH for one hour or more, a 200
mm long by 200 mm wide square measurement sample is cut out with the third and fourth directions each forming 45°
angles with the first and second directions being assigned as the length direction and width direction, respectively. The
measurement sample is marked in the third direction with a pair of lines spaced at an about 150 mm interval and further
marked in the fourth direction with a pair of lines spaced at about 150 mm interval. The line marking should be completed
within five minutes after the measurement sample is cut out.
[0154] The measurement sample with the marked lines is stored in a drying oven at 80 °C for one hour. After this, in
the environment at 80 °C, the length between the marked lines is measured with calipers to the first decimal place.
Subsequently, the measurement sample is stored in an environment at 23 °C for one hour. Then, in the environment at
23 °C, the length between the marked lines is measured with calipers to the first decimal place.
[0155] With L80 being the length of the inter-line space measured in the environment at 80 °C and L23 being the length
of the inter-line space measured in the environment at 23 °C, with respect to each of the first, second, third and fourth
directions, the thermal expansion (HE(80-23)) between 80 °C and 23 °C is determined by the following equation: 

; and the direction with the largest value is assigned as the MD’.
[0156] The value obtained using a measurement sample in which the MD’ thus specified is assigned as the length
direction by the aforementioned thermal expansion (HE(60-10)) measurement is used as an approximate value of the
value of thermal expansion (HE(60-10)) obtained using a measurement sample with its MD being assigned as the length
direction. In a preferable center piece, the approximate value is 2.0 % or lower (more preferably 1.7 % or lower, yet more
preferably 1.5 % or lower, e.g. 1.3 % or lower). In a preferable center piece, the approximate value is higher than 0.5 %
(more preferably 0.7 % or higher).
[0157] Although not particularly limited to, a preferable center piece has a tensile modulus at 23 °C (or simply a tensile
modulus, hereinafter) of 1800 N/mm2 or lower. It is noted that the tensile modulus of the PSA layer constituting the glass
protective PSA sheet (e.g. the center piece) disclosed herein is extremely small as compared with the tensile modulus
of the substrate constituting the PSA sheet. Thus, for the tensile modulus referred to herein, the value converted to per
cross-sectional surface area of the substrate is used. The tensile modulus of a center piece can be measured by the
next method.

[Measurement of Tensile Modulus]

[0158] With the MD of center piece being the length direction, a 25 mm wide by 50 mm long rectangular measurement
sample is obtained. Based on JIS K7127, at room temperature (23 °C), using a precision universal tester Autograph
AC-IS (available from Shimadzu Corporation), the measurement sample is elongated at a tensile speed of 300 mm/min
and the maximum slope is determined. The measurement is conducted twice and their average value is used as the
value of tensile modulus.
[0159] With decreasing tensile modulus of the center piece, the center piece tends to be more susceptible to deformation
conforming to a curved surface (have greater curved surface-conformability). This may facilitate making the center piece
to conform to the surface contours of a glass window to yield proper application. From such a standpoint, the tensile
modulus of center piece is more preferably 1500 N/mm2 or lower, or yet more preferably 1300 N/mm2 or lower. The
lower limit of tensile modulus is not particularly limited. From the standpoint of readily bringing about the preferable
thermal expansion (HE(60-10)) described above at the same time, it is usually suitably 400 N/mm2 or higher, preferably
500 N/mm2 or higher, or more preferably 600 N/mm2 or higher. With a higher tensile modulus of the center piece, post-
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application lifting and wrinkling tends to be more readily prevented.
[0160] The tensile modulus of the centerpiece described above can be preferably applied to the tensile modulus of
the edge piece as well. It is particularly preferable that each of the edge piece and center piece satisfies the tensile
modulus.
[0161] In the tensile modulus measurement, when it is difficult to determine the MD of a center piece, the tensile
modulus measurement is carried out, using a measurement sample in which the MD’ specified by the aforementioned
method is assigned as the length direction; and the result can be used as an approximate value of the MD tensile modulus
of the center piece. In a preferable center piece, the approximate value satisfies the aforementioned preferable tensile
modulus. The same applies to the 5 % modulus described later.
[0162] Although not particularly limited to, a preferable center piece has a tensile modulus at 5 % elongation at 23 °C
(or abbreviated to a 5 % modulus, hereinafter) in a range of 7 N/20mm to 30 N/20mm. Such a center piece may have
well-balanced curved surface conformability and handling properties and may be easily made to conform to the surface
contours of a glass window to allow proper application. From such a standpoint, the 5 % modulus of center piece is
preferably in a range of 7 N/20mm to 25 N/20mm, or more preferably in a range of 8 N/20mm to 20 N/20mm. The 5 %
modulus of center piece can be measured by the following method.

[5 % Modulus [Measurement]

[0163] With the MD of a center piece being the length direction, a 20 mm wide by 130 mm long strip of measurement
sample is obtained. The measurement sample is set in a precision universal tester Autograph AG-IS (available from
Shimadzu Corporation) and, at room temperature (23 °C), subjected to a tensile test at a tensile speed of 300 mm/min
at a chuck distance of 50 mm to obtain a stress-distortion curve. The stress value at 5 % elongation of the 20 mm wide
measurement sample is used as the 5 % modulus at 23 °C.
[0164] The 5 % modulus of the center piece can be preferably applied to the 5 % modulus of the edge piece as well.
It is particularly preferable that each of the edge piece and center piece satisfies the 5 % modulus.
[0165] The glass protective PSA sheet application method disclosed herein can be practiced in an embodiment using
PSA sheet pieces that are identical other than possible differences in external shape for the edge piece and center piece
constituting the glass protective PSA sheet. According to such an embodiment, by punching out one type of PSA sheet
formed in a general shape as described above, the edge piece and center piece can be prepared. Alternatively, as the
edge piece and center piece, PSA sheets having different construction and material components can be used. In this
case, the edge piece and center piece may differ, for instance, in substrate composition and thickness, PSA layer
composition and thickness, formation range of PSA layer, etc.
[0166] The glass protective PSA sheet application method disclosed herein may be applied to glass windows in the
respective parts of an automobile. For example, besides being preferably applied to front and rear windshields as in the
first to third embodiments described above, it may be applied to side windshields, quarter windshields, stationary wind-
shields, etc. A preferable object of application is a front windshield. This is because since a front windshield has a large
surface area among glass windows in an automobile, it has higher probability of getting hit by a small stone, etc.; it also
requires durability against peeling and kinking even if the wiper is operated; and further, it readily comes in the sight of
a user of the automobile and has a significant impact on the product value. Moreover, in a passenger vehicle, because
of the highly designed features as compared with a bus or truck in general, a glass window therein tends to be greatly
curved. Accordingly, the glass protective PSA sheet application method disclosed herein can be particularly preferably
applied to a glass window in a passenger vehicle.

[Reference Signs List]

[0167]

1, 30, 40 glass protective PSA sheets
2, 32, 42 edge pieces
2A right edge piece
2B left edge piece
2C upper edge piece
4, 34, 44 center pieces
4A1 first projection
4A2 second projection
4A3 third projection
4A6 first indentation
4A7 second indentation
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4B6, 4C6, 4D6 indentations
4E projection
10 automobile
12 window molding
20 front windshield (automobile glass window)
20A outer surface
22 periphery
24 central area
26 edges
26A right side
26B left side
26C upper side
26D lower side
6 PSA sheet
62 substrate
64 PSA layer
7 application sheet
72 substrate
74 PSA layer
80 wiper (right wiper)
86 blade
90 wiper (left wiper)
96 blade
320 rear windshield (automobile glass window)

Claims

1. A method for applying a glass protective pressure-sensitive adhesive sheet to an outer surface of an automobile
glass window, the method comprising
a step of obtaining an edge sheet piece and a center sheet piece as the glass protective pressure-sensitive adhesive
sheet;
a step of applying the edge sheet piece to a periphery of the automobile glass window; and
a step of applying the center sheet piece over the edge sheet piece;
wherein, in the step of applying the center sheet piece, outer margins of the center sheet piece are laid over inner
margins of the edge sheet piece.

2. The glass protective pressure-sensitive adhesive sheet application method according to Claim 1, wherein the center
sheet piece has a surface area equivalent to 95 % or less of the surface area of the outer surface of the automobile
glass window.

3. The glass protective pressure-sensitive adhesive sheet application method according to Claim 1 or 2, wherein the
edge sheet piece has a width of 300 mm or smaller.

4. The glass protective pressure-sensitive adhesive sheet application method according to any one of Claims 1 to 3,
wherein the center sheet piece is provided with a projection where the center sheet piece’s outline partially projects
outwards to a lateral side of the glass window.

5. The glass protective pressure-sensitive adhesive sheet application method according to any one of Claims 1 to 4,
wherein the center sheet piece is provided with two or more projections spaced at an interval where the center sheet
piece’s outline partially projects outwards to a lateral side of the glass window.

6. The glass protective pressure-sensitive adhesive sheet application method according to Claim 5, wherein the center
sheet piece is provided with an indentation having a depth of 50 mm or greater between two adjacent ones of the
projections.

7.  The glass protective pressure-sensitive adhesive sheet application method according to any one of Claims 4 to 6,
wherein
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the automobile comprises a wiper to wipe a surface of the glass window,
the wiper has a blade that moves back and forth along the surface of the glass window in a prescribed wiping area,
in the step of applying the center sheet piece, the center sheet piece is applied so that at a position where the blade
comes closest to the lateral side of the glass window, the blade is placed to intersect the projection.

8. The glass protective pressure-sensitive adhesive sheet application method according to any one of Claims 1 to 7,
wherein
the automobile comprises a wiper to wipe a surface of the glass window,
the wiper has a blade that moves back an forth along the surface of the glass window in a prescribed wiping area,
in the step of applying the center sheet piece, the center sheet piece is applied so that the blade is always at least
partially placed on the center sheet piece in the wiping area.

9. The glass protective pressure-sensitive adhesive sheet application method according to any one of Claims 1 to 8,
wherein the center sheet piece has a haze value of 10 % or lower.

10. A glass protective pressure-sensitive adhesive sheet for use in the glass protective pressure-sensitive adhesive
sheet application method according to any one of Claims 1 to 9.
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