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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to a method for measuring strength of an image forming surface of a plano-
graphic printing plate, a planographic printing plate and a packaging structure for planographic printing plates.

Description of the Related Art

[0002] Planographic printing plates, such as photosensitive and heat-sensitive printing plates, have been widely
used in plate-making methods (including xerographic plate-making methods) of recent years to facilitate automation
of plate-making processes. Planographic printing plates are generally manufactured in the following manner. Surface
treatments such as graining, anodizing, silicate treatment and other chemical conversion treatments are administered,
alone or in combination, to a support comprising, for example, a sheet-shaped or coiled aluminum plate. Thereatfter,
a photosensitive or heat-sensitive layer (hereinafter, these layers will be collectively referred to as "applied films", a
surface of a support on which an applied film has been applied will be referred to as an "image forming surface", and
a surface of a support on which an applied film has not been applied will be referred to as a "non-image forming
surface") is applied onto the support and dried, and then the support having the layer applied thereon is cut to a desired
size.

[0003] The planographic printing plate is subjected to plate-making processings such as exposure, development,
gum coating and the like, set into a printer and applied with ink, whereby characters, images or the like are printed on
paper.

[0004] Sometimes the planographic printing plates are stacked in a thickness direction to form a stacked sheaf so
that the planographic printing plates may be handled with greater efficiency. In this case, it is preferable to protect the
image forming surfaces (i.e., applied films) of the planographic printing plates by, for example, contacting the image
forming surfaces with papers known as "interleaf sheets" and stacking the planographic printing plates so that an
interleaf sheet is disposed between each of the planographic printing plates.

[0005] Further, there are also cases in which, depending on the type of image forming surface, the image forming
surfaces of the planographic printing plates have enough strength to withstand the kinds of damage that present prob-
lems in actual use when the planographic printing plates are packaged (or stacked) without interleaf sheets.

[0006] However, no quantitative standards or indices for such strengths of image forming surfaces have been pro-
posed.

[0007] Also, when planographic printing plates to which interleaf sheets have been contacted to the image forming
surfaces of the planographic printing plates are used in automatic plate-making machines, it is necessary to peel the
interleaf sheets from the planographic printing plates. Consequently, efficiency of the plate-making operation can be
improved when a so-called plate setter or an automatic plate-making machine having an automatic plate-feed function
that automatically peels the interleaf sheets from the planographic printing plates and feeds the planographic printing
plates is used.

[0008] However, when planographic printing plates and interleaf sheets are alternately stacked in a thickness direc-
tion to form a stacked sheaf, surfaces (non-contact surfaces) of the interleaf sheets opposite the surfaces that contact
the image forming surfaces of the planographic printing plates come into contact with surfaces of the planographic
printing plates (an image forming surface in the case of a planographic printing plate having image forming surfaces
on both sides thereof, and a non-image forming surface in the case of a planographic printing plate having only one
image forming surface) adjacent to the non-contact surfaces of the interleaf sheets. When the non-contact surfaces
of the interleaf sheets strongly adhere to these surfaces of the planographic printing plates, the planographic printing
plates are supplied without the interleaf sheets having been peeled therefrom, whereby drawbacks sometimes arise
such as the automatic plate-feed operation stopping. For example, when a planographic printing plate is raised by the
image forming surface thereof being adsorbed, the interleaf sheet protecting the image forming surface of the adjacent
planographic printing plate also adheres to the surface of the opposite side of the planographic printing plate and is
raised, resulting in both the planographic printing plate and the interleaf sheet being integrally supplied. Further, when
the planographic printing plate is raised by the non-image forming surface thereof being adsorbed, there is the potential
for the automatic plate-feed operation to be stopped by planographic printing plates and interleaf sheets adhering to
the bottom of the raised planographic printing plate and being integrally supplied with the raised planographic printing
plate.

[0009] Japanese Patent Application Laid-Open (JP-A) No. 2-25845 discloses an interleaf sheet comprising synthetic
pulp mixed paper to which heat pressing has been administered. By forming the interleaf sheet in this manner, peelability
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of the interleaf sheet with respect to the planographic printing plate is improved and damage to the applied film is
prevented.

[0010] However, since synthetic pulp is itself expensive, the cost of materials for the interleaf sheet becomes high.
Further, since it is necessary to manufacture the synthetic pulp by separating it from general paper, manufacturing
costs for the interleaf sheets also become high.

[0011] If it were possible to determine that the image forming surfaces of the planographic printing plates have a
predetermined strength strong enough to withstand damage when packaged without using interleaf sheets, then it
would become unnecessary to use the interleaf sheets and the aforementioned drawbacks would be eliminated.
[0012] However, as stated previously, because no quantitative standards or indices for such strengths of image
forming surfaces have been proposed, at present, planographic printing plates are generally stacked with interleaf
sheets disposed between the planographic printing plates in order to more reliably prevent damage to the image forming
surfaces of the planographic printing plates.

SUMMARY OF THE INVENTION

[0013] In view of the aforementioned facts, it is a first object of the present invention to obtain a method (hereinafter,
"the method") for measuring strength of an image forming surface of a planographic printing plate, with the method
being for measuring quantitative standard of strength by which it can be determined that the image forming surface of
the planographic printing plate will not sustain damage in a packaged state. It is a second object of the present invention
to obtain: a method for measuring strength of an image forming surface of a planographic printing plate, with the method
being for measuring quantitative standard of strength by which it can be determined that the image forming surface of
the planographic printing plate will not sustain damage in a packaged state, even without using interleaf sheets; a
planographic printing plate with which damage to an image forming surface thereof in a packaged state can be pre-
vented by strength of the image forming surface being measured by the method for measuring the strength of an image
forming surface of a planographic printing plate; and a structure for packaging the planographic printing plates.
[0014] The method of the present invention comprises the steps of: contacting, with an image forming surface to be
measured, a member expected to contact the image forming surface of the planographic printing plate in a packaged
state; sliding, relative to each other and in a direction along the image forming surface, the planographic printing plate
including the image forming surface to be measured and the member expected to contact the image forming surface
of the planographic printing plate, while a predetermined load is applied to the planographic printing plate and the
member in a direction substantially orthogonal to the image forming surface; and thereafter observing the planographic
printing plate for the presence of damage to the image forming surface that is measured, and using a maximum value
of pressure that does not generate damage when applied to the image forming surface as the strength of the image
forming surface of the planographic printing plate.

[0015] Inthe presentinvention, the image forming surface to be measured is contacted with the member (hereinafter,
occasionally referred to as "the contact member") expected to contact the image forming surface of the planographic
printing plate in a packaged state. Further, a state is created that approximates a state in which the planographic
printing plates are packaged (stacked) by applying a predetermined load to the planographic printing plate and the
contact member in a direction substantially orthogonal to the image forming surface. In the packaged state, when the
planographic printing plate including the image forming surface to be measured and the contact member are slid in a
direction along the image forming surface, the potential for the image forming surface of the planographic printing plate
to sustain damage becomes greater. In addition, whether the image forming surface of the planographic printing plate
actually sustains damage depends on whether or not the pressure acting on the image forming surface exceeds a
predetermined threshold. Therefore, a state in which there is a potential for the image forming surface to sustain damage
is created by applying, in a direction substantially orthogonal to the image forming surface, a predetermined load
(pressure) to the planographic printing plate and the contact member, and then sliding, relative to each other and in a
direction along the image forming surface, the planographic printing plate including the image forming surface to be
measured and the contact member.

[0016] Thereafter, in the observation step, the image forming surface of the planographic printing plate is observed
for the presence of damage, and the maximum value of pressure that does not generate damage when applied to the
image forming surface is used as the strength of the image forming surface of the planographic printing plate. That is,
the maximum value of pressure that does not generate damage when applied to the image forming surface, even in
a state in which there is the potential for the image forming surface to sustain damage, is used as strength of the image
forming surface of the planographic printing plate. Moreover, the observation step can also be carried out before various
processings for forming an image are administered to the planographic printing plate and directly after the sliding step.
However, depending on, for example, the type of planographic printing plate and purpose, the observation step can
be carried out after various treatments such as exposure and development have been completed.

[0017] Inthe method of the present invention, the image forming surface strength that becomes an index of whether
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or not the image forming surfaces will sustain damage when the planographic printing plates are actually packaged
can be quantitatively measured. Moreover, because it also becomes possible to achieve an optimal packaging structure
in accordance with the type of planographic printing plate on the basis of the measured image forming surface strength,
damage to the image forming surface can reliably be prevented.

[0018] In the present invention, there are no particular limitations on the contact member, as long as the member is
one that is expected to contact the image forming surface in a state in which the planographic printing plates are
packaged. For example, in addition to interleaf sheets and protective cardboards (i.e., cardboards disposed between
the planographic printing plates at every predetermined number of sheets thereof, or disposed at end surfaces in the
stacking direction of the stacked sheaf, to prevent damage to or deformation of the planographic printing plates due
to an external force or the like), internal or external packaging materials can be used. Therefore, the contact member
is not limited to any of those described above. A planographic printing plate having the same structure as that of the
planographic printing plate having the image forming surface to be measured may also be used as the contact member.
[0019] By specifying the contact member to be a planographic printing plate having the same structure as the pla-
nographic plate having the image forming surface to be measured, the method of the present invention is also specified,
and the numerical value of the image forming surface strength is determined by a single standard (i.e., there are not
several different values resulting from differences in measurement conditions).

[0020] In the method of the present invention, a state is created during measurement that approximates a state in
which only the planographic printing plates are stacked without the use of interleaf sheets. Therefore, the image forming
surface strength that becomes an index of whether or not the image forming surface will sustain damage can be
quantitatively measured. In other words, when the planographic printing plates are stacked and packaged, whether or
not damage to the image forming surface can be prevented, even without the use of interleaf sheets, can be specifically
determined on the basis of the value of the image forming surface strength. For example, when the planographic
printing plates are handled in a state in which they are stacked and packaged, damage to the image forming surfaces
thereof can be reliably prevented even without the use of interleaf sheets, as long as the image forming surface strength
measured by the method of the present invention is a constant value or higher. Moreover, since the interleaf sheets
are not used, the planographic printing plates can be packaged at a low cost. Further, the interleaf sheets are not used
when the planographic printing plates are fed by the automatic plate-making mechanism. Therefore, such drawbacks
as the interleaf sheets adhering to the non-image forming surfaces of the planographic printing plates and being sup-
plied in a state in which the interleaf sheets and the planographic printing plates have become integrated (non-removal
of the interleaf sheets), whereby the plate-feed operation is halted, do not occur. Moreover, since interleaf sheets are
not used, the amount of waste after the packaging structure is opened is reduced.

[0021] When the value of the image forming surface strength measured by the method of the present invention does
not reach the constant value and interleaf sheets are not used, i.e., in cases where there is the potential for the image
forming surface to sustain damage, it is still possible to reduce the damage to the image forming surface to the extent
that problems are not caused in actual use. Depending on whether the numerical value of the image forming surface
strength is large or small, damage to the planographic printing plates can be reduced by, for example, handling the
planographic printing plates with care.

[0022] Because a planographic printing plate having the same structure as the planographic plate having the image
forming surface to be measured is used as the contact member, there is no need to prepare another member as the
contact member. For this reason, measurement of the image forming surface strength can be conducted easily.
[0023] There are two types of the planographic printing plate: one having an image forming surface on one side only
and one having an image forming surface on each side. In a case in which planographic printing plates having an
image forming surface on each side are contacted in the contacting step, respective image forming surfaces come into
contact with each other. In contrast, planographic printing plates having an image forming surface on one side only
are customarily stacked so that each of the image forming surfaces faces one direction. Therefore, it is acceptable if
the image forming surface of the planographic printing plate and the non-image forming surface of the same are dis-
posed so as to contact one another.

[0024] The planographic printing plate used as the contact member is specifically selected for the purpose of meas-
uring the image forming surface strength in a simple manner. The member to be used in the actual packaging structure
of the planographic printing plates is not limited to a planographic printing plate. Namely, in the state in which the
planographic printing plates are packaged, the contact member can be, for example, not only a planographic printing
plate but an interleaf sheet, protective cardboard, or internal or external packaging material.

[0025] When the strength of the image forming surface is no less than 490 Pa, damage to the image forming surface
can be reliably prevented by using protective materials for the planographic printing plates, such as interleaf sheets.
[0026] Even when the protective materials for the planographic printing plates are not used, damage to the image
forming surface can be reduced by handling the planographic printing plates more carefully, since a constant image
forming surface strength is ensured.

[0027] Itis also acceptable to dispose a protective material (such as an interleaf sheet) between each of the plano-



10

15

20

25

30

35

40

45

50

55

EP 1 190 850 A2

graphic printing plates, which have an image forming surface strength of no less than 490 Pa, to form a stacked sheaf.
As a result, damage to the image forming surfaces of the planographic printing plates is prevented.

[0028] When the strength of the image forming surface is no less than 980 Pa, damage to the image forming surface
can be reliably prevented even when the planographic printing plates are handled, for example, in a stacked and
packaged state without the use of interleaf sheets.

[0029] When the planographic printing plates are actually packaged, sometimes protective materials (interleaf sheets
or protective cardboards) for protecting the planographic printing plates are used. Generally, when the protective ma-
terial contacts the image forming surface of the planographic printing plate, it becomes more difficult for the image
forming surface to sustain damage in comparison to when the planographic printing plates contact one another directly
(i.e., when non-image forming surfaces or image forming surfaces are disposed adjacent to image forming surfaces).
Accordingly, when the strength of the image forming surface is no less than 980 Pa, damage to the image forming
surface can be reliably prevented when only the planographic printing plates are stacked. However, even when the
protective materials are used in stacking the planographic printing plates, a sufficient value can be ensured as the
image forming surface strength to prevent damage to the image forming surfaces.

[0030] The planographic printing plates can be fed by an automatic plate-feed mechanism.

[0031] When the planographic printing plates are fed by the automatic plate-feed mechanism, it is possible that the
interleaf sheets become unnecessary for preventing the image forming surfaces from sustaining damage. For example,
such drawbacks as the interleaf sheets adhering to the non-image forming surfaces of the planographic printing plates
and being supplied in a state in which the interleaf sheets and the planographic printing plates have become integrated,
whereby the plate-feed operation is halted, do not occur.

[0032] The planographic printing plates "fed by the automatic plate-feed mechanism" described above include all
planographic printing plates manufactured with the assumption that the planographic printing plates will be fed by an
automatic plate-feed mechanism, and also all planographic printing plates for which there exists the potential to be
supplied by an automatic plate-feed mechanism. Thus, during actual conditions of use, it does not matter whether the
planographic printing plates are fed by an automatic plate-feed mechanism or manually.

[0033] The image forming surface of the planographic printing plate can comprise a recording layer whose solubility
in developer is altered by irradiation with laser light.

[0034] Generally, a planographic printing plate having the image forming surface comprising a recording layer is
susceptible to damage. However, in the present invention, since the image forming surface strength is no less than
490 Pa (preferably no less than 980 Pa), it is possible to prevent damage to the image forming surfaces without the
use of interleaf sheets.

[0035] Itis possible to record an image directly on the image forming surface of a planographic printing plate having
such a recording layer by irradiation with laser light.

[0036] The planographic printing plates whose image forming surface strength is no less than 490 (preferably no
less than 980) can be stacked to form a stacked sheaf, and the stacked sheaf can be packaged by a packaging member
to thereby form a packaging structure for the planographic printing plates. Therefore, it becomes possible to prevent
the image forming surfaces from sustaining damage without the use of interleaf sheets. Since interleaf sheets become
unnecessary, the packaging structure for the planographic printing plates can be achieved inexpensively. Further, when
the planographic printing plates are fed by the automatic plate-feed mechanism, since interleaf sheets are not used,
such drawbacks as the interleaf sheets adhering to the non-image forming surfaces of the planographic printing plates
and being supplied in a state in which the interleaf sheets and the planographic printing plates have become integrated,
whereby the plate-feed operation is halted, do not occur. Moreover, since labor to remove the interleaf sheets also
becomes unnecessary, operation efficiency is improved. In addition, since interleaf sheets are not used, the amount
of waste after the packaging structure (the packaging member) is opened is reduced.

[0037] Specifically, when the stacked sheaf is formed by the planographic plates without using interleaf sheets, direct
contact of the planographic printing plates may be established: (1) between respective image forming surfaces; (2)
between image forming surfaces and non-image forming surfaces; or (3) between respective non-image forming sur-
faces. If planographic printing plates having an image forming surface on both sides are used, contacts are always
established between image forming surfaces. If planographic printing plates having an image forming surface on one
side only are used, contacts are alternately established between image forming surfaces and between non-image
forming surfaces, when the printing plates are stacked with each image forming surface alternately facing in opposite
directions. Generally, if planographic printing plates having an image forming surface on one side only are used, the
printing plates are stacked with every image forming surfaces facing in one direction, so that contacts are established
between the image forming surfaces and the non-image forming surfaces.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0038]

Fig. 1 is a perspective view illustrating a packaging structure for planographic printing plates according to a first
embodiment of the present invention, with a portion of a packaging box being cut away.

Fig. 2 is a development view illustrating a packaging box for the planographic printing plates that form the packaging
structure according to the first embodiment of the present invention.

Fig. 3A is a front view illustrating planographic printing plates prior to being slid relative to each other in a method
for measuring strength of an image forming surface of a planographic printing plate of the present invention.

Fig. 3B is a front view illustrating the planographic printing plates after having been slid relative to each other in
the method for measuring strength of an image forming surface of a planographic printing plate of the present
invention.

Fig. 4 is a perspective view illustrating a state in which a stacked sheaf using interleaf sheets is packaged in the
packaging structure according to the first embodiment of the present invention, with a portion of a packaging box
being cut away.

Fig. 5 is an explanatory view illustrating an instance in which, in the method for measuring strength of an image
forming surface of a planographic plate of the present invention, a member that contacts the image forming surface
of the planographic printing plate in a packaged state is an interleaf sheet.

Fig. 6 is an explanatory view illustrating an instance in which, in the method for measuring strength of an image
forming surface of a planographic plate of the presentinvention, a member that contacts the image forming surface
of the planographic printing plate in a packaged state is protective cardboard.

Fig. 7 is a perspective view illustrating a packaging structure for planographic printing plates according to a second
embodiment of the present invention.

Fig. 8 is a development view illustrating a packaging box for the planographic printing plates that form the packaging
structure according to the second embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0039] Fig. 1 shows a packaging structure 20 for planographic printing plates 10 according to a first embodiment of
the present invention. The planographic printing plates 10 are stacked to form a stacked sheaf 12, and the stacked
sheaf 12 is packaged in a packaging box 22. Figs. 3A and 3B show a method for measuring strength of an image
forming surface of a planographic printing plate of the present invention (hereinafter, "the method").

[0040] The planographic printing plates 10 are formed by applying a film (a photosensitive layer in the case of a
photosensitive printing plate and a heat-sensitive layer in the case of a heat-sensitive printing plate) onto a thin alumi-
num support formed in a rectangular configuration. Thereafter, the planographic printing plate is subjected to plate-
making processings such as exposure, development, gum coating and the like, set into a printer and applied with ink,
whereby characters, images or the like are printed on paper. Hereinafter, a surface on which a film has been applied
will be referred to as an "image forming surface", and a surface on which a film has not been applied will be referred
to as a "non-image forming surface". From the standpoint of preventing damage to the aluminum support and preventing
the aluminum from melting at the time of development, the non-image forming surface also includes those in which a
non-photosensitive or non-heat-sensitive coating solution has been coated to form a film in which an image is not
formed.

[0041] There are two types of the planographic printing plate 10: one having an image forming surface on one side
only and one having an image forming surface on each side. Below, the present invention is described using, by way
of example, a planographic printing plate 10 having an image forming surface on one side only. It should also be noted
that the planographic printing plate 10 of the present embodiment is one in which processings necessary for printing
(e.g., exposure, development, etc.) have not yet been conducted, and that, depending on the situation, the planographic
printing plate 10 may be referred to as a planographic printing original plate or a planographic printing plate material.
[0042] The specific structure of the planographic printing plate 10 is not limited as long as it has the structure described
above. For example, by using a planographic printing plate for heat-mode or photon laser printing, a planographic
printing plate can be made directly from digital signals.

[0043] Further, by selecting various components within the photosensitive of heat-sensitive layer, it is possible to
use as the planographic printing plate 10 planographic printing plates made by various methods of fabrication. Specific
examples of the planographic printing plate 10 of the present invention include the following (1) to (11):

(1) a planographic printing plate including a photosensitive layer, with the photosensitive layer including an infrared
absorbant, a compound that generates acid by heat, and a compound that crosslinks in the presence of an acid;
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(2) a planographic printing plate including a photosensitive layer, with the photosensitive layer including an infrared
absorbant and a compound that becomes alkali-soluble due to heat;

(3) a planographic printing plate including a photosensitive layer, with the photosensitive layer comprising two
layers, i.e., a layer that includes a compound that generates radicals by irradiation with laser light, a binder soluble
in alkali and a polyfunctional monomer or prepolymer, and an oxygen-shielding layer;

(4) a planographic printing plate including a photosensitive layer, with the photosensitive layer comprising two
layers, i.e., a physical development core layer and a silver halide emulsion layer;

(5) a planographic printing plate including a photosensitive layer, with the photosensitive layer comprising three
layers, i.e., a polymerization layer including a polyfunctional monomer and a polyfunctional binder, a layer including
silver halide and a reducer, and an oxygen-shielding layer;

(6) a planographic printing plate including a photosensitive layer, with the photosensitive layer comprising two
layers, i.e., a layer including a novolak resin and napthoquinonediazide, and a layer including silver halide;

(7) a planographic printing plate including a photosensitive layer, with the photosensitive layer including an organic
photoconductor;

(8) a planographic printing plate including a photosensitive layer, with the photosensitive layer comprising 2-3
layers, i.e., a layer that absorbs laser light and is removed by irradiation with laser light, a lipophilic layer and/or a
hydrophilic layer;

(9) a planographic printing plate including a photosensitive layer, with the photosensitive layer including a com-
pound that absorbs energy to release an acid, a polymer compound having on a side chain thereof a functional
group that releases sulfonic acid or carboxylic acid in the presence of an acid, and a compound that imparts energy
to the acid generator by absorbing visible light;

(10) a planographic printing plate including a photosensitive layer, with the photosensitive layer including a qui-
nondiazide compound and a novolak resin; and

(11) a planographic printing plate including a photosensitive layer, with the photosensitive layer including a com-
pound that is decomposed by light or ultraviolet light to form a crosslinking structure itself or with other molecules
within the layer, and a binder soluble in alkali.

[0044] Because the image forming surface (photosensitive or heat-sensitive) of a planographic printing plate includ-
ing a photosensitive layer whose solubility in developer changes by irradiation with laser light easily sustains damage,
so-called film cracking (discussed later) can be reliably prevented when the packaging structure of the present invention
is applied to the planographic printing plates 10.

[0045] The wavelength of the laser light herein is not particularly limited, and examples of the laser include:

(i) lasers in a wavelength region of 350 to 450 nm (e.g., laser diodes having a wavelength of 405+ 5 nm);

(i) lasers in a wavelength region of 480 to 540 nm (e.g., argon lasers having a wavelength of 488 nm, (FD) YAG
lasers having a wavelength of 532 nm, solid lasers having a wavelength of 532 nm and (green) He-Ne lasers
having a wavelength of 532 nm);

(iii) lasers in a wavelength region of 630 nm to 680 nm (e.g., He-Ne lasers having a wavelength of 630 to 670 nm,
red semiconductor lasers having a wavelength of 630 to 670 nm);

(iv) lasers in a wavelength region of 800 to 830 nm (e.g., infrared (semiconductor) lasers having a wavelength of
830 nm); and

(v) lasers in a wavelength region of 1064 to 1080 nm (e.g., YAG lasers having a wavelength of 1064 nm).

[0046] Among these, either of the lasers having wavelengths described in (ii) or (iii) can be applied to either of the
planographic printing plates including the photosensitive or heat-sensitive layers described in (3) or (4) above. Further,
either of the lasers having wavelengths described in (iv) or (v) can be applied to either of the planographic printing
plates including the photosensitive or heat-sensitive layers described in (1) or (2) above. Of course, the relationship
between the wavelength region of the laser light and the photosensitive or heat-sensitive layer is not limited to those
described here.

[0047] Further, all of the planographic printing plates 10 described in (1) to (11) above are set, in a state in which the
planographic printing plates 10 are stacked to form the stacked sheaf 12, in a so-called plate-setter or an automatic
plate-making machine having an automatic plate-feed function, and then supplied (fed) to plate-making processings.
Thus, according to the planographic printing plate of the present invention, deterioration in the quality of the image
forming surface can be reliably prevented in conditions of actual usage without restriction as to whether a user supplies
the planographic printing plates 10 by using an automatic plate-feed mechanism or manually (which is a problem with
prior methods of plate feeding). Even planographic printing plates other than those described in (1) to (11) above are
included in the planographic printing plate 10 of the present invention as long as the planographic printing plate can
be set in a so-called plate-setter or an automatic plate-making machine having an automatic plate-feed function, and
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then supplied (fed) to plate-making processings.

[0048] There are not particular limitations on the configuration of the planographic printing plate 10. The planographic
printing plate 10 can comprise a photosensitive or heat-sensitive layer coated on one side of an aluminum plate having
a thickness of 0.1 to 0.5 mm, a width of 300 to 2050 mm and a length of 200 to 1500 mm.

[0049] Further, the planographic printing plate 10 of the present invention has an image forming surface strength,
no less than a specific value, measured by the method of the present invention.

[0050] As shown in Figs. 3A and 3B, the method of the present invention is conducted as follows. A planographic
printing plate 10 having an image forming surface 10P to be measured and a non-image forming surface 10Q is dis-
posed with the image forming surface 10P facing up. Another planographic printing plate 10 (i.e., a member expected
to contact the image forming surface 10P of the planographic printing plate 10 in a packaged state) having an image
forming surface 10P and a non-image forming surface 10Q is disposed on top of the planographic printing plate 10
having the image forming surface 10P to be measured. Accordingly, the image forming surfaces 10P of both plano-
graphic printing plates 10 face upward and the non-image surface 10Q of the uppermost planographic printing plate
10 (the contact member) comes into contact with the image forming surface 10P of the lowermost planographic printing
plate 10.

[0051] In this state, a weight W of predetermined mass is placed on the uppermost planographic printing plate 10.
The weight W and the uppermost planographic printing plate 10 are integrally slid against the lowermost planographic
printing plate 10 in a direction along the image forming surface 10P. (Alternatively, the lowermost planographic printing
plate 10 may be relatively slid against the uppermost planographic printing plate 10 and weight W. As long as the plates
may be relatively slid against each other, either the uppermost or lowermost planographic printing plate 10 may be slid
against the other.) Accordingly, a state is created that approximates a state in which the planographic printing plates
10 are stacked and packaged without the use of protective members such as conventional interleaf sheets, and in
which the image forming surface 10P is susceptible to damage.

[0052] Thereafter, the lowermost planographic printing plate 10 is removed and observed with the eye (including the
use of magnifying instruments such as a loupe) for the presence of damage to the image forming surface 10P. When
the image forming surface 10P has sustained damage, so-called film cracking observable by the eye has occurred. It
should be noted that, while observation can be carried out immediately after the uppermost planographic printing plate
10 and weight W have been slid against the lowermost planographic printing plate 10 (i.e., prior to administering various
processings for image formation to the planographic printing plate 10 having the image forming surface 10P to be
measured), observation can be carried out after various processings such as exposure and development, depending
on the object and type of planographic printing plate 10.

[0053] The above steps are repeated a plurality of times by changing the mass of the weight W. The maximum value
of pressure that does not generate damage to the image forming surface 10P when applied thereto is used as the
strength of the image forming surface. Thus, image forming surface strength that becomes a standard of whether or
not the image forming surface 10P will sustain damage is quantitatively measured by pressure applied to the image
forming surface 10P. In other words, with the method of the present invention, when the planographic printing plates
10 are stacked to form the stacked sheaf 12 and the stacked sheaf 12 is packaged, it is possible to specifically determine
whether or not damage to the image forming surfaces 10P can be prevented without the use of conventional interleaf
sheets, and with what type of handling it is possible to prevent damage to the image forming surface 10P such that
problems in actual use do not arise.

[0054] When animage forming surface is disposed on both sides of the planographic printing plate 10, image forming
surface strength can be measured by contacting the planographic printing plates 10 as shown in Fig. 3 without con-
sideration to which surfaces face up.

[0055] In this manner, only planographic printing plates having an image forming surface 10P strength of no less
than a predetermined value (980 Pa in the present embodiment) are stacked to form the stacked sheaf 12, which
stacked sheaf 12 is then packaged in the packaging box to form the packaging structure 20. There is no limit on the
number of planographic printing plates 10 that form a single stacked sheaf 12. However, from the standpoint of trans-
portation and storage efficiency, the number of planographic printing plates 10 that form a single stacked sheaf 12 can
be, for example, 10 to 100 sheets. It is also possible to form a stacked sheaf 12 with many planographic printing plates
10 to enable transportation and storage with greater efficiency (i.e., reduce the number of times it is necessary to
handle the plates).

[0056] The stacked sheaf 12 may also be packaged in, for example, a sheet-like paper (not illustrated) that shields
light and is moisture-proof before being packaged in the packaging box 21. By packaging the stacked sheaf 12 in such
a sheet-like paper, the planographic printing plates 10 that form the stacked sheaf 12 can be reliably shielded from
light and kept free from moisture, and the applied films can be prevented from deteriorating.

[0057] As shown in Fig. 2, the packaging box 22 is disposed with a bottom panel 24 and top panels 26. At each short
end of the bottom panel 24 is disposed a bottom panel folding flap 28, and at each short end of the top panels 26 is
disposed a top panel folding flap 30. A plurality of folding lines 32 is formed at the bottom panel folding flaps 28 and
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at the top panel folding flaps 30. As seen in Fig. 1, by folding the bottom panel folding flaps 28 and the top panel folding
flaps 30 at the folding lines 32, spiral-like folded portions 34 and 36 are created. Even if a large, external force acts
upon the packaging box 22, the planographic printing plates 10 are reliably protected to the extent that at least damages
and deformation that affect quality do not occur. Further, the opening (upper surface) of the packaging box 22 is closed
off by the top panels 26. By opening the top panels 26 in the directions indicated by arrows H in Fig. 1, the packaging
box 22 is opened, whereby the planographic printing plates 10 can be removed.

[0058] Table 1 shows the relationship between values of the image forming surface strength of the planographic
printing plates 10 and the presence or absence of damage to the image forming surface 10P, and also the relationship
between the presence or absence of interleaf sheets and whether or not the interleaf sheets were removed when the
planographic printing plates were set in a machine. "Non-Removal of Interleaf Sheets" means that, when the stacked
sheaf 12 is set in a so-called plate-setter or an automatic plate-making machine having an automatic plate-feed function
and the planographic printing plates 10 are fed to the automatic plate-making machine, there is the potential for the
interleaf sheets to be supplied together with the planographic printing plates 10 and for the plate-feed operation to be
halted.

TABLE 1
Case 1 Case 2 Case 3 Case 4
Interleaf Sheets None None Present Present
Non-Removal of Interleaf Sheets Acceptable Acceptable Unacceptable | Unacceptable
Image Forming Surface Strength (Pa) 980 490 980 490
Damage to Image Forming Surface Acceptable | Unacceptable Acceptable Acceptable

[0059] In Table 1, "acceptable" indicates that no problems or drawbacks arise, and "unacceptable" indicates the
potential for problems and drawbacks to arise.

[0060] From Table 1, it will be understood that, with planographic printing plates having an image forming surface
strength of 980 Pa, the image forming surfaces 10P do not sustain damage even when interleaf sheets are not used
(Case 1). Furthermore, since interleaf sheets are not used, there are no incidents of non-removal of interleaf sheets.
In contrast, when planographic printing plates having an image forming surface strength of 490 Pa are stacked and
packaged without interleaf sheets (Case 2), there are no incidents of non-removal of interleaf sheets but the image
forming surfaces sustain damage. When planographic printing plates having an image forming surface strength of 980
Pa are stacked and packaged with interleaf sheets (Case 3), the image forming surfaces do not sustain damage but
there are incidents of non-removal of interleaf sheets. Further, when planographic printing plates having an image
forming surface strength of 490 Pa are stacked and packaged using interleaf sheets (Case 4), the image forming
surfaces do not sustain damage but there are incidents of non-removal of interleaf sheets.

[0061] In the present embodiment, since the stacked sheaf 12 formed by the planographic printing plates 10 that
have an image forming surface strength of 980 Pa are packaged by the packaging box 22, the image forming surfaces
10P do not sustain damage from handling. Further, since interleaf sheets are not used, the planographic printing plates
10 can be packaged at a low cost, and when the stacked sheaf 12 is set in a so-called plate-setter or an automatic
plate-making machine having an automatic plate-feed function and the planographic printing plates 10 are fed to the
automatic plate-feed machine, interleaf sheets are not supplied together with the planographic printing plates 10 to
halt the plate-feed operation. Moreover, since labor to remove the interleaf sheets also becomes unnecessary, labor
efficiency is improved. In addition, since interleaf sheets are not used, the amount of waste after the packaging structure
(the packaging box 22) is opened is reduced.

[0062] However, a certain degree of image forming surface strength is ensured even with a planographic printing
plate 10 having an image forming surface strength of 490 Pa. Therefore, by handling the planographic printing plates
10 with care, it is possible to prevent damage to the image forming surfaces thereof to the extent that no problems
arise in practice use.

[0063] It should be noted that the packaging structure of the present invention is not limited to the preceding. Various
packaging structures may be employed depending on the quality demanded of the planographic printing plates 10 and
conditions of usage.

[0064] Forexample, as long as the planographic printing plates 10 that are fed manually are to be used in conditions
in which non-removal of interleaf sheets does not occur, interleaf sheets 14 may be adhered to the image forming
surfaces 10P of the planographic printing plates 10 and alternatingly disposed between the planographic printing plates
10 to form the stacked sheaf 12, as shown in packaging structure 21 in Fig. 4. In a structure in which the interleaf
sheets 14 are used, if the image forming surface strength of the planographic plate is, as will be understood from Case
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4 in Table 1, at least 490 Pa, then damage to the image forming surface 10P is reliably prevented. Of course, plano-
graphic printing plates 10 having an image forming surface strength of 980 Pa may also be stacked and packaged
using the interleaf sheets 14. In this case, damage to the image forming surfaces 10P can be prevented even more
effectively.

[0065] Further, it is possible to appropriately select, in correspondence with the actual packaging structure for the
planographic printing plates, the contact member in the method of the present invention. For example, when the stacked
sheaf 12 of the planographic printing plates 10 is formed using the interleaf sheets 14, the interleaf sheet 14 may, as
shown in Fig. 5, be disposed as the contact member in the method of the present invention, whereby a state more
closely approximating actual conditions is created and the image forming surface strength can be measured. However,
rigidity of the interleaf sheet 14 is often low, and it is sometimes difficult to contact the interleaf sheet 14 with the image
forming surface 10P of the planographic printing plate 10 at an even pressure across the entire surface. Consequently,
as will be understood from Fig. 5, it is preferable to place a planographic printing plate 10 (or a plate-shaped member
having the same configuration as the interleaf sheet 14 when seen in plan view and a fixed rigidity) on the interleaf
sheet 14, or to use as a weight W a member having a bottom surface that is the same as that of the interleaf sheet 14
when seen in plan view, and to contact the interleaf sheet 14 with the image forming surface 10P of the planographic
printing plate 10 at an even pressure across the entire surface.

[0066] There are also cases in which a protective cardboard (not shown; sometimes referred to as an abutment
cardboard) is disposed at every predetermined number of planographic printing plates 10 or at ends of the stacked
sheaf 12 in the direction in which the plates are stacked, whereby the planographic printing plates 10 are protected
from external forces and damage to and deformation of the plates do not occur. Thus, as shown in Fig. 6, a protective
cardboard may be disposed as the contact member in the method of the present invention, whereby a state more
closely approximating actual conditions is created.

[0067] Description has been given of the packaging structure 20, in which the stacked sheaf 12 is packaged by the
packaging box 22 shown in Fig. 1. However, the packaging structure of the present invention is not limited to the same.
For example, a packaging structure 50 that uses a packaging box 52 having the configuration shown in Fig. 7 may
also be employed.

[0068] The packaging box 52 comprises a main body 54, a bottom pad 56 disposed inside of the main body 54, and
a cover panel 58 for closing the opening of the main body 54.

[0069] As shown in Fig. 8, the main body 54 of the packaging box 52 comprises side panels 62, top panels 64, and
inner panels 66 and 68, which are formed continuously in this order from a bottom panel 60. As shown in Fig. 7, in a
state in which the packaging box 54 is assembled, the side panels 62, the top panels 64 and the inner panels 64 are
successively folded at right angles to form a spiral-like configuration. Core members 68 (i.e., the inner panels 68) are
accommodated to the inside of the side panels 62, the top panels 64 and the inner panels 66, whereby reinforcements
70 are formed. The packaging box 52 is reinforced by the reinforcements 70, which serve to prevent unintentional
folding or bending of the packaging box 52. Further, the cover panel 58 comprises a cover panel main body 58A adhered
to a cover backing pad 58B. When the cover panel 58 closes the opening of the packaging box 54, the cover backing
plate 58B is disposed to the inside of the reinforcements 70. It should be noted that ends of the top panels 64 in the
lengthwise direction are notched at 45° to form sloping edges 72 for preventing the top panels 64 from overlapping.
[0070] Materials for the packaging boxes 22 and 52 are not particularly limited. However, by using packaging boxes
22 and 52 made of corrugated cardboard, for example, the packaging boxes can be made lightweight and at a low
cost, and it becomes possible to easily obtain predetermined strength and rigidity. In addition to cardboard, other
examples of materials that can be used include paper board, craft.paper, honeycomb-structured material made of
paper, and the like.

[0071] When corrugated cardboard is used, it is preferable that the following conditions are met from the standpoint
of maintaining fixed strength.

[0072] The flutes of the cardboard are, in order of preference, A flute, C flute, B flute and E flute. The layer structure
of the cardboard is, in order of preference, triple wall (e.g., AAA) cardboard, double wall (e.g., AA) cardboard and single
wall (e.g., A) cardboard. Further, class of outer liner and inner liner of the cardboard are, in order of preference, AA
class, A class, B class and C class. Weighing capacity of the outer and inner liners is preferably no less than 160 g/
mZ2 and no greater than 440 g/m2. The type of core for the cardboard is, in order of preference, reinforced core, A class,
B class and C class. Weighing capacity of the core is preferably no less than 100 g/m2 and no greater than 280 g/m2.
[0073] When using a honeycomb-structured material in place of cardboard, it is preferable for the material to have
the same outer liner, inner liner and core as those described above for corrugated cardboard.

[0074] When using paper board in place of corrugated cardboard, it is preferable for the weighing capacity to be no
less than 200 g/m2 and no greater than 2000 g/m2. (The higher the numeral values are for the weighing capacity of
the outer liner, inner liner and core of the cardboard and honeycomb-structured material and the weighing capacity of
the paper board, the higher the strength thereof becomes.)

[0075] In accordance with the type of planographic printing plate 10 used and the method of transportation therefor,
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the stacked sheaf 12 can be packaged in a packaging box, such as a cardboard box, and then loaded onto a loading
member such as a pallet or skid (made of paper, resin or metal--the material therefor not being limited) to further
facilitate handling. Also, depending on the type of planographic printing plate 10, the plates may be directly packaged
in the packaging box, without being pre-packaged in the sheet-like paper, and loaded onto a pallet. In short, there are
no particular limitations on the structure of the packaging member of the present invention, as long as the packaging
member can package the stacked sheaf 12 of the planographic printing plates 10.

[0076] As described above, when the stacked sheaf 12 comprises 10 to 100 planographic printing plates 10, a fixing
means such as adhesive tape may be used to prevent the planographic printing plates 10 and protective cardboards
from sliding against each other. It is also possible to form a stacked sheaf 12 with even more planographic printing
plates 10 to enable more efficient (with fewer number of times handled) transportation and storage. For example,
roughly 3000 can be designated as a maximum number of planographic printing plates 10, and a protective cardboard
can be inserted between every 20 to 100 planographic printing plates 10. Alternatively, roughly 1500 can be designated
as a maximum number of planographic printing plates 10, and a protective cardboard can be disposed only at the top
and bottom of the stacked sheaf 12.

[0077] By using the protective cardboards and adhesive tape, the planographic printing plates 10 can be more reliably
protected. Even when the planographic printing plates 10 receive a large external force at the time of handling, it is
possible to prevent the planographic printing plates 10 from sustaining damage and being deformed. However, even
when the protective cardboards and adhesive tape are not used, the planographic printing plates 10 will not sustain
damage or become deformed as long as care is taken so that a large external force is not applied to the planographic
printing plates 10.

[0078] There are no particular limitations on the materials and physical properties of the protective cardboard as
long as the cardboard can prevent the planographic printing plates 10 from being damaged or deformed. For example,
there can be used a protective cardboard whose weighing capacity is 200 to 1500 g/m2, whose density is 0.7 to 0.85
g/cm3, whose moisture content is 4 to 8%, whose Bec smoothness is 3 to 20 seconds and whose pH is 4 to 6. Examples
of materials that can be used for the protective cardboard include, but are not limited to, wood pulp, natural fiber such
as hemp, synthetic pulp obtained from linear macromolecules such as polyolefine, and regenerated cellulose. These
materials can be used singly or in combination. By selecting an inexpensive material such as wood pulp or natural
fiber, the protective cardboard can be manufactured at a low cost. Specifically, for example, a protective cardboard
can be used that has a density of 0.72 g/cm3 and a weighing capacity of 640 g/cm2. This protective cardboard is
obtained by pulp-beating untreated paper, adding to the paper material diluted to a concentration of 4% a sizing agent
so that the cardboard weight becomes 0.1% and adding to the same paper material a paper agent so that the cardboard
weight becomes 0.1%, and then adding aluminum sulfate until the pH of the paper material is 5.0. In particular, it is
preferable to use a protective cardboard having roughly 60 um of low-density polyethylene laminated on both sides
thereof for planographic printing plates 10 having a photosensitive layer, in order to prevent the photosensitive layer
from decomposing due to the moisture content in the protective cardboard itself.

[0079] When the interleaf sheets 14 are used, there can be used, for example, paper comprising 100% wood pulp,
paper comprising not exclusively 100% wood pulp but also synthetic pulp, and paper having a low-density polyethylene
layer disposed on the surface thereof. Because the cost of materials for paper in which synthetic pulp is not used is
low, the interleaf sheets 14 can be manufactured at a low cost by using paper in which synthetic pulp is not used.
Specifically, there can be used an interleaf sheet that is made from bleached craft pulp and whose weighing capacity
is 30 to 60 g/m2, whose density is 0.7 to 0.85 g/cm3, whose moisture content is 4 to 6%, and whose pH is 4 to 6.
However, the composition of the interleaf sheet is not limited to the same.

Claims

1. A method for measuring strength of an image forming surface of a planographic printing plate, the method com-
prising the steps of:

contacting, with an image forming surface to be measured, a member expected to contact the image forming
surface of the planographic printing plate in a packaged state;

sliding, relative to each other and in a direction along the image forming surface, the planographic printing
plate including the image forming surface to be measured and the member expected to contact the image
forming surface of the planographic printing plate, while a predetermined load is applied to the planographic
printing plate and the member in a direction substantially orthogonal to the image forming surface; and
thereafter observing the planographic printing plate for the presence of damage to the image forming surface
that is measured, and using a maximum value of pressure that does not generate damage when applied to
the image forming surface as strength of the image forming surface of the planographic printing plate.
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2. The method of claim 1, wherein the member is a planographic printing plate identical to the planographic printing
plate including the image forming surface to be measured.

3. A packaging structure for planographic printing plates, the structure comprising:

a planographic printing plate, the planographic printing plate including an image forming surface, with a
strength of the image forming surface being no less than 490 Pa when measured by a method for measuring
strength of an image forming surface of a planographic printing plate, the method comprising the steps of

contacting, with an image forming surface to be measured, a member expected to contact the image
forming surface of the planographic printing plate in a packaged state,

sliding, relative to each other and in a direction along the image forming surface, the planographic printing
plate including the image forming surface to be measured and the member expected to contact the image
forming surface of the planographic printing plate, while a predetermined load is applied to the plano-
graphic printing plate and the member in a direction substantially orthogonal to the image forming surface,
and

thereafter observing the planographic printing plate for the presence of damage to the image forming
surface that is measured, and using a maximum value of pressure that does not generate damage when
applied to the image forming surface as the strength of the image forming surface of the planographic
printing plate;

a stacked sheaf comprising protective members, for protecting the image forming surfaces of the planographic
printing plates, contacted with the image forming surfaces, with the protective members and the planographic
printing plates being alternately stacked; and

a packaging member for storing and packaging the stacked sheaf.

4. The packaging structure of claim 3, wherein the strength of the image forming surface is no less than 980 Pa.

5. The packaging structure of claim 3, wherein the packaging structure is formed by the planographic printing plates
being supplied by an automatic plate-feed mechanism.

6. The packaging structure of claim 4, wherein the packaging structure is formed by the planographic printing plates
being supplied by an automatic plate-feed mechanism.

7. A packaging structure for planographic printing plates, the structure comprising:

a planographic printing plate, the planographic printing plate including an image forming surface, with a
strength of the image forming surface being no less than 490 Pa when measured by a method for measuring
strength of an image forming surface of a planographic printing plate, the method comprising the steps of

contacting, with an image forming surface to be measured, a member expected to contact the image
forming surface of the planographic printing plate in a packaged state,

sliding, relative to each other and in a direction along the image forming surface, the planographic printing
plate including the image forming surface to be measured and the member expected to contact the image
forming surface of the planographic printing plate, while a predetermined load is applied to the plano-
graphic printing plate and the member in a direction substantially orthogonal to the image forming surface,
and

thereafter observing the planographic printing plate for the presence of damage to the image forming
surface that is measured, and using a maximum value of pressure that does not generate damage when
applied to the image forming surface as strength of the image forming surface of the planographic printing
plate;

a stacked sheaf, in which surfaces of the planographic printing plates are in direct contact; and
a packaging member for storing and packaging the stacked sheaf.

8. The packaging structure of claim 7, wherein the strength of the image forming surface is no less than 980 Pa.

9. The packaging structure of claim 7, wherein the packaging structure is formed by the planographic printing plates
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being supplied by an automatic plate-feed mechanism.

The packaging structure of claim 8, wherein the packaging structure is formed by the planographic printing plates
being supplied by an automatic plate-feed mechanism.

The packaging structure of claim 7, wherein the image forming surface of the planographic printing plate comprises
a recording layer whose solubility in developer is altered by irradiation with laser light.

The packaging structure of claim 8, wherein the image forming surface of the planographic printing plate comprises
a recording layer whose solubility in developer is altered by irradiation with laser light.

The packaging structure of claim 9, wherein the image forming surface of the planographic printing plate comprises
a recording layer whose solubility in developer is altered by irradiation with laser light.

The packaging structure of claim 10, wherein the image forming surface of the planographic printing plate com-
prises a recording layer whose solubility in developer is altered by irradiation with laser light.
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