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Description

Field of the invention

[0001] This invention relates to a photosensitive lithographic printing plate, particularly to the interleaf paper for the
printing plate. When photosensitive lithographic printing plate is manufactured, a thin paper cover is applied on top of
the photosensitive layer with a static electricity charge to prevent scratches and keep the photosensitive layer stable
from environmental change. This paper cover is called interleaf paper which this invention relates to.

Background of the invention

[0002] Recently in photosensitive lithographic printing plate market, the usage of thermal type computer to plate
system is increasing. Advantage of the system is as follows. The plate can be exposed in infra-red wavelength directly
from image data without using film. Similar or same processor and chemistry as the conventional system can be used.
No change of the lighting conditions at the working room to handle the printing plate is necessary as the one used
within the current conventional system, or even can be changed back to normal white light environment. Further more,
all major plate setter vendors who have developed the exposure machines for this thermal type computer to plate
system, have also developed autoloaders to load the printing plates automatically to their infra-red wavelength exposure
system. This reduced the necessary manpower for handling printing plates. These advantages contribute in a positive
way to increase the thermal type computer to plate system.

[0003] When the autoloaders load the printing plate into its exposure unit, it separates the printing plate and the
interleaf paper. Some loaders which need manual operation to separate the interleaf paper from the printing plate are
called semi-automatic loaders. In all autoloaders, first a bundle of printing plates is set, wherein in most cases the
photosensitive layer side of the printing plate (= top side of the printing plate) is placed downwards to the ground. In
this type of autoloader, the printing plate is picked up from the back side of the printing plate where there is no photo-
sensitive layer. When the printing plate is picked up, it is important that the interleaf paper on the top side of the printing
plate (facing downward) separates well from the picked up printing plate. After the printing plate is loaded, picking up
of the remaining interleaf paper from the back side of the next printing plate is not so critical since there is no electrostatic
charge applied in between the interleaf paper and the backside of the next printing plate.

[0004] In other types of autoloaders, a bundle of printing plates is set first with the photosensitive layer of the printing
plate (= top side of the printing plate) is placed upwards into the sky. In this type of autoloader, the printing plate is
picked up from the top side of the printing plate. When the printing plate is picked up, it is important that the interleaf
paper on the backside (facing downward) of the printing plate separates well from the printing plate. This separation
is not as critical as the former case between the top side of the printing plate and the interleaf paper because at the
production facility the topside of the printing plate is adhered together with the interleaf paper by electro statically
charging means and not to the back side of the next printing plate. After the printing plate is loaded, the interleaf paper
is picked up from the topside of the printing plate and the next printing plate will be loaded again etc.

[0005] However in the case when the back side of the printing plate is picked up by the autoloader, another problem
is experienced sometimes as the interleaf paper sticks to the topside of the printing plate. This happens to a smaller
extent also when the top side of the printing plate is picked up, but the picking up of the printing plate from the backside
is more critical. When this interleaf paper does not fall down, the interleaf paper will be loaded together with the printing
plate into the exposure unit which causes an incorrect exposure or a machine stop. As worst case a printing plate
underneath can also be picked up at the same time, which causes a double loading. These machine failures consume
extra manpower to recover the condition, and much operational time for solving this problem is also lost.

[0006] Another problem can happen when the autoloader is picking up the interleaf paper by suction cups. Problems
are experienced when the suction cups pick up the interleaf paper together with the printing plate underneath. This
causes a jam in the waste paper container, which requires again extra manpower and waste of operational time.
[0007] Further more, another problem can happen when the interleaf paper is picked up by the suction cups at the
autoloader, when the autoloader interprets wrongly that the paper is not picked up. This happens more when some of
the suction cups are not in use due to the size of the printing plate or by any malfunctioning of the suction cups. In
such a case, the vacuum alarm setting of the suction cups system has to be tuned, again with extra manpower con-
sumption and operational time loss as well as high risk of not picking up of the interleaf paper correctly.

[0008] Another problem in the market is that when the interleaf paper is sent to the waste paper container of the
autoloader, sometimes less paper can be put in since the alarm for the waste container is activated. This will not be
recovered until the waste interleaf paper is removed from the waste paper container. This also causes extra manpower
consumption and operational time loss.

[0009] Even further, thereis a problem that at certain sizes of printing plates, the distance between the active suction
cups at the edge and the edge of the plate is too big and the paper starts to bend down. When this happens in front
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of the guide roller, the paper is no longer guided through the guide roller but gives a paper jam at this roller. Again, this
causes extra manpower consumption and operational time loss.

Summary of the invention / itemized

[0010] With the information above, an object of the present invention is to provide selection criteria of the interleaf
paper suitable for these autoloaders. Main aspect is to prevent any stop of the autoloader such that no loss of manpower
and operational time happen.

[0011] Firstaspectis to prevent sticking of the interleaf paper to the picked up printing plate. According to the present
invention this can be solved by keeping the paper surface rough enough such that the air can intervene between the
interleaf paper and the printing plate. When enough air can intervene, the interleaf paper can easily be separated from
the printing plate.

[0012] Second aspect is to prevent picking up the printing plate when the interleaf paper is picked up by the suction
cups. According to the present invention this problem can be solved by keeping the air permeability high enough such
that less air goes through the paper. When the air does not go through, no vacuum will be formed between the interleaf
paper and the printing plate.

[0013] Third aspect is to prevent that the waste interleaf paper will fill the waste paper container very quickly. Ac-
cording to the present invention this problem can be solved by keeping the bending stiffness of the paper low enough
such that the waste paper can be wrinkled easily into a smaller volume, which allows more paper to be put into the
waste paper container.

[0014] Fourth aspect is to prevent that the corner of the interleaf paper bends in front of the paper guide roller.
According to the present invention this problem can be solved by keeping the bending stiffness of the paper high
enough such that corner bending does not occur.

[0015] Fifth aspect is to use paper without synthetic polymer to allow paper recycling.

[0016] For a better understanding of the present invention examples of an interleaf paper, stack of printing plates
with such interleaf papers in between and a method for loading such printing plates are described by way of example
only. In general in a method according to the present invention interleaf paper is chosen such that it separates easily
from a printing plate. Preferably they separate under gravity within approximately a second or less after picking up.

Examples
Preparation of photosensitive printing plate

[0017] In the examples as photosensitive printing plate the thermal positive printing plate LH-PIE manufactured by
Fuji Photo Film BV was applied. Here below examples are shown of interleaf papers according to the prior art in
comparison to interleaf papers according to the present invention. The interleaf papers according to the present in-
vention include the papers referred to as samples. Examples of possible substrate treatments are e.g. shown in
JP10282645, JP10301262. Suitable coating materials are shown in JP2000241962, JP2000241961, JP2000112136,
JP2000112132, JP2000112135, EP1182033, EP1182032, EP1170123, EP1096315, EP1155820, EP1129845.
[0018] For the interleaf paper various commercial papers of less than 100g/m2 gram mage (determined by ISO 536
standard procedure) are used . The properties of the papers used are shown in Table 1.

The thickness of the paper is measured by a micrometer according to ISO 534. Bekk smoothness is measured by a
smoothness meter according to the ISO 8791-1 standard procedure. The Bekk air permeability of the paper is measured
by an air permeability meter according to ISO 5636-1 standard procedure. Bending stiffness of the paper is measured
by a stiffness meter according to the ISO 5628 standard procedure. Tensile strength is measured by tensile strength
tester according to ISO 1924-2.

The term "machine" direction is referring to an orientation in the direction of a paper web which is adhered in the
manufacturing process of the printing plate; the term "cross" direction is referring to an orientation in the plane of the
paper web and perpendicular to the "machine" direction. The limits given in the description should be assessed within
the gist of the invention.
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Table 1.

Properties of papers used for interleaf

Syntheti Pape Thicknes Smoothne Air Bending Stiffness

Polyme Appearan micron Bekk permeability

Bekk
MD CD
Sample Not Both sides 60 20 85 28 11
Sample Not Roth sides 55 25 50 36 1"
Refernce Not Both sides 47 25 30 7 4
Refernce Not Both sides 72 30 3 48 20
Refernce Not Both sides 47 35 30 10 3
Refernce Not One side 62 50 10 21 7
Refernce Not One side 45 65 2 14 6
Refernce Not One side 79 100 2 30 16
Refernce Not One side 57 150 1 11 3
Refernce Not One side 54 290 14 11 3
Refernce Not One side 44 300 15 7 <1
Refernce Use One side 38 600 2000 <1 <1
MD = machine direction CD = cross

Sticking Test

[0019] For each interleaf paper type bundles of 30 printing plate sheets were cut into 400mm x 500mm. 3 bundles
of each interleaf paper type was set on a table with the photosensitive layer facing downwards to the ground. The
printing plate was picked up from the back side of the printing plate by an arm with 4 suction cups. When the plate is
picked up, sometime later the interleaf paper underneath the picked up plate falls down and separates from the plate.
The necessary time for the interleaf paper to fall was measured in seconds. After removing the interleaf paper manually,
the next plate was picked up by the same procedure. In worst cases, a plate underneath the interleaf was also picked
up. After 90 sheets are picked up, another 3 bundles were set on a table with the photosensitive layer facing upwards
to the sky. The same picking up test was done again. The percentage of sheets consuming more than 2 seconds to
separate the interleaf paper from the plate was calculated and defined as interleaf sticking paper percentage. The data
is shown in Table 2.

Table 2.

Result of sticking test

Synthetic Polymer | Paper Appearance | Thickness microns | Smoothness Bekk | Sticking %
sec
Sample 1 Not used Both sides rough 60 20 sec 0
Sample 2 Not used Both sides rough 55 25 sec 0
Refernce 1 Not used Both sides rough 47 25 sec 0
Refernce 2 Not used Both sides rough 72 30 sec 0
Refernce 3 Not used Both sides rough 47 35 sec 0
Refernce 4 Not used One side smooth 62 50 sec 10
Refernce 5 Not used One side smooth 45 65 sec 30
Refernce 6 Not used One side smooth 79 100 sec 30
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Table 2. (continued)
Result of sticking test
Synthetic Polymer | Paper Appearance | Thickness microns | Smoothness Bekk | Sticking %
sec
Refernce 7 Not used One side smooth 57 150 sec 60
Refernce 10 Not used One side smooth 54 290 sec 100
Refernce 8 Not used One side smooth 44 300 sec 100
Refernce 9 Used One side coated 38 600 sec 100
[0020] As shown in Table 2, the smoothness measurement must be lower than approximately 40 Bekk seconds to

achieve a sticking percentage of 0%. Due to a low Bekk sec Smoothness it is surprisingly shown that air can relatively
easily enter between the plate surface and the interleaf paper, thus preventing under pressure in between. The result
shows clearly how important it is for the air to leak in between the picked up printing plate and the interleaf paper
underneath to let paper fall easily. By providing sufficiently low smoothness air will be allowed to escape between the
PS plate and the interleaf paper.

Plate pick up through paper test

[0021] For each interleaf paper type bundles of 30 printing plate sheets were cut into 400mm x 500mm. 3 bundles
of printing plate with each interleaf paper type respectively was set on a table with the photosensitive layer facing
downwards to the ground. After taking of the top printing plate, interleaf paper was picked up from the back side of the
printing plate by an arm with 4 suction cups. When the interleaf paper was picked up, sometimes later the printing plate
underneath the picked up interleaf paper falls down and separates from the interleaf paper. The necessary time for
the plate to fall was measured in seconds. After removing the printing plate manually, the next interleaf paper was
picked up by the same procedure. After 90 sheets of interleaf paper were picked up, another 3 bundles were set on a
table with the photosensitive layer facing upwards to the sky. Same picking up test was done again. The percentages
of sheets consuming more than 1, 2 or 3 seconds to separate the interleaf paper from the printing plate were calculated
and defined as plate pickup percentage through paper. The result is shown in Table 3. As clearly shown in Table 3, the
Bekk air permeability must be higher than approximately 40 seconds to prevent plate pickup through interleaf paper,
even in the one sec. test.

Table 3.
Results of plate pickup through paper test and vacuum alarm test
Synthetic Paper Thickness Air Plate pickup through paper (%) | Vacuum
Polymer | Appearance microns permeability alarm (%
Bekk sec
>1sec | >2sec > 3 sec
Sample 1 | Not used Both sides 60 85 sec 0 0 0 0
rough
Sample 2 | Not used Both sides 55 50 sec 0 0 0 0
rough
Refernce Used One side 38 2000 sec 0 0 0 0
9 coated
Refernce | Not used Both sides 47 30 sec 10 5 0 0
1 rough
Refernce | Not used Both sides 47 30 sec 10 5 0 0
3 rough
Refernce | Not used One side 44 15 sec 10 5 0 0
8 smooth
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Table 3. (continued)

Results of plate pickup through paper test and vacuum alarm test
Synthetic Paper Thickness Air Plate pickup through paper (%) | Vacuum
Polymer | Appearance microns permeability alarm (%
Bekk sec
> 1 sec > 2 sec > 3 sec
Refernce Not used One side 54 14 sec 10 5 0 0
10 smooth
Refernce Not used One side 62 10 sec 10 5 0 0
4 smooth
Refernce Not used Both sides 72 3 sec 20 5 0 0
2 rough
Refernce Not used One side 45 2 sec 40 30 5 5
5 smooth
Refernce Not used One side 79 2 sec 40 30 5 5
6 smooth
Refernce Not used One side 57 1 sec 90 50 30 30
7 smooth

Vacuum alarm test

[0022] For each interleaf paper type bundles of 30 printing plate sheets were cut into 1030mm x 790mm. 3 bundles
of printing plates, with each interleaf paper type respectively were set into a Fuijifilm SAL-9000 autoloader. In a cassette,
plates were set with the photosensitive layer facing downwards to the ground. After taking out the top printing plate,
interleaf paper was picked up from the back side of the printing plate by the autoloader arm. A pressure gauge of the
suction cup vacuum system was checked, and the percentage that the vacuum level of holding the interleaf paper
goes below 60% of that when the printing plate was held up was calculated as vacuum alarm. The lowest moment was
when the interleaf paper was picked up and was separated from the printing plate underneath. The alarm is normally
set to about 50%. It is clear to see from Table 3 that especially very low Bekk air permeability results in a vacuum alarm.

Stiffness related tests

[0023] For each interleaf paper type, bundles of 30 printing plate sheets were cut into 1030mm x 790mm. 3 bundles
of printing plates with each interleaf paper type respectively were set into a Fuijifilm SAL-9000 autoloader. In a cassette,
plates were set with the photosensitive layer facing downwards to the ground. Loading tests were done for these 90
sheets of each type of interleaf paper, and the waste paper container after the machine was observed closely. The
same test was done with a CreoScitex Lotem 800 autoloader and a CreoScitex Trendsetter 5880 AL without com-
pressing unit. The filling efficiency of the waste paper container was tested to see if 30 sheets of interleaf paper can
be sent easily into the waste container or not. As shown in Table 4, the bending stiffness of the interleaf paper in the
machine direction must be lower than approximately 42mN to have good efficiency usage of the waste paper container.
To test the corner bend behaviour for each interleaf paper type, bundles of 30 printing plate sheets were cutinto 400mm
machine direction x 500mm cross direction. 3 bundles with each interleaf paper type respectively were set on a table
with the photosensitive layer facing downwards to the ground. After taking of the top printing plate, interleaf paper was
picked up from the back side of the printing plate by an arm with 4 suction cups. Suction cups were positioned 150
mm away from the 400mm length edge. When the interleaf paper was picked up at the height of 100mm, corner bending
of the interleaf paper was observed visually for various reference papers. As shown in Table 4, the bending stiffness
ofthe interleaf paper in the cross direction must be higher than approximately 8mN in order to have good corner bending.
[0024] The thickness of the interleaf sheets is preferably less than approximately 70 microns since then a desired
number of plates can be attached and packed in a box commonly used. The sheets may be thicker than 45 micron in
order to be handled more easily.
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Table 4.
Results of waste bin efficiency test and corner bending test
Synthetic Paper Thickness | Bending Stiffness (mN) | Waste bin Corner
Polymer Appearance microns efficiency bending
MD CD
Sample 1 Not used Both sides 60 28 1" good good
rough
Sample 2 Not used Both sides 55 36 1" good good
rough
Refernce 2 Not used Both sides 72 48 20 bad good
rough
Refernce 6 Not used One side 79 30 16 good good
smooth
Refernce 4 Not used One side 62 21 7 good not good
smooth
Refernce 5 Not used One side 45 14 6 good not good
smooth
Refernce 7 Not used One side 57 11 3 good not good
smooth
Refernce 10 Not used One side 54 11 3 good not good
smooth
Refernce 3 Not used Both sides 47 10 3 good bad
rough
Refernce 1 Not used Both sides 47 7 4 good not good
rough
Refernce 8 Not used One side 44 7 <1 good bad
smooth
Refernce 9 Used One side 38 <A1 <1 good bad
coated
MD = machine direction CD = cross direction

[0025] The presentinvention is by no means limited to the examples shown. Many variations are possible within the
scope of the invention as defined by the claims. Any combination of material properties according to the present in-
vention especially as discussed in the examples is considered to be included in this description as falling within said
scope.

Claims

1. Aninterleaf paper for photosensitive printing plate wherein the Bekk smoothness of the interleaf paper at the side
facing the photosensitive layer is less than 40 seconds, and Bekk air permeability is more than 40 seconds.

2. Aninterleaf paper preferably according to claim 1 for photosensitive printing plate which is sensitive to infra-red
wavelength exposure.

3. Aninterleaf paper according to claim 1 or 2 wherein bending stiffness of the interleaf paper at the cross direction
of the paper is higher than 8mN and at the machine direction of the paper lower than 42 mN.

4. Aninterleaf paper according to anyone of claims 1 - 3 wherein the thickness of the paper is less than approximately
70 microns.
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An interleaf paper according to anyone of claims 1 - 4 wherein the density of the paper is more than approximately
0.5 g/cm3.

An interleaf paper according to anyone of claims 1 - 5 wherein the tensile strength of the paper is higher than
1.5kN/m.

An interleaf paper according to anyone of claims 1 - 6 wherein the paper can be recycled, and is preferably made
without plastic material, especially without a synthetic polymer.

Stack of printing plates, comprising interleaf papers according to anyone of claims 1- 7 in between said printing
plates.

Stack of printing plates according to claim 8, wherein the Bekk smoothness of the or each into leaf paper is less
than 40 seconds and facing the printing plate opposite the side facing up while the Bekk air permeability is more
than 40 seconds.

Stack of printing plates according to claim 8 or 9, wherein the Bekk smoothness of the or reach into leaf paper is
less than 40 seconds and facing the printing plate on the side facing up, while the Bekk air permeability is more
than 40 seconds.

Method for loading printing plates from a stack according to anyone of claims 8 - 10, wherein the interleaf paper
is chosen such that air is allowed to enter in between the paper and an adjacent printing plate such that the interleaf
paper and the printing plate, when picked up, separate within less than 1 second after picking up.
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