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(57) Ce procédé¢ d’impression sérigraphique sur un
substrat dur non absorbant (1) consiste a utiliser un tamis
(10) doté d’une zone B perméable a ’encre et dont le
motif correspond & celui & imprimer. Cette zone B se
divise en deux parties, X et Y. La partie X présente une
capacité de support d’encre maximum qui est normale,
tandis que la partie Y présente une capacité de support
d’encre réduite qui est déterminée par la mesure dans
laquelle elle est recouverte d’une émulsion (20)
impénétrable par I’encre, par la taille des pores (18) du
tamis (10) et par le type d’encre utilisé. La capacité de
support d’encre de la partie Y diminue lorsqu’on
s’¢loigne de la partie X. Le revétement d’émulsion (20)
peut prendre la forme de points (200) dont le diametre
augmente lorsqu’on s’¢loigne de la partie X. Pendant
I'impression, la partie Y, a capacité de support d’encre
réduite, est placée au-dessus de la zone de bordure E du
substrat (1), ce dernier étant imprimé jusqu’a ce bord (6)
mais pas sur lui.

I*I Industrie Canada  Industry Canada

(57) A method of screen printing on to a hard non-
absorbent substrate (1) involves using a screen (10)
which has an ink permeable area (B) whose pattern
corresponds to whatever is to be printed. The area B is
divided into two parts (X and Y). Part X is of normal,
maximum ink carrying capacity and part Y is of reduced
ink carrying capacity. The ink carrying capacity of the
reduced ink carrying capacity part Y is determined by the
extent to which it is coated with ink/impenetrable
emulsion (20), the size of the pores (18) in the screen
(10) and the type of ink used. The ink carrying capacity
of the part Y reduces with distance away from part X.
The emulsion coating (20) may be in the form of dots
(200), with the dots (200) increasing in diameter with
distance away from part X. During printing, the reduced
ink carrying capacity part Y is located over the edge
region (E) of the substrate (1), and the substrate is printed
up to but not on to its edge (6).
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ABSTRACT OF THE DISCLOSURE

A method of screen printing on to a hard non-absorbent substrate (1)
involves using a screen (10) which has an ink permeable area (B) whose pattern
corresponds to whatever is to be printed. The area B is divided into two parts (X
and Y). Part X is of normal, maximum ink carrying capacity and part Y is of
reduced ink carrying capacity. The ink carrying capacity of the reduced ink
carrying capacity part Y is determined by the extent to which it is coated with
ink/impenetrable emulsion (20), the size of the pores (18) in the screen (10) and
the type of ink used. The ink carrying capacity of the part Y reduces with distance
away from part X. The emulsion coating (20) may be in the form of dots (200),
with the dots (200) increasing in diameter with distance away from part X. During
printing, the reduced ink carrying capacity part Y is located over the edge region
(E) of the substrate (1), and the substrate is printed up to but not on to its edge
(6).
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Printing
DESCRIPTION

Technical Field
The invention relates to printing and in particular to a method of screen printing on to a hard
non-absorbent substrate such as glass. The invention also relates to a hard non-absorbent

screen printed substrate and to a screen for use in printing on to such a substrate.

Background Art

Vehicle windows are commonly printed around their peripheral margins with so-called
obscuration bands. These are opaque, usually black, and may cover the rough vehicle body
parts, wires etc which underlie the peripheral margin of the window, or may help to protect

the adhesive bonding the window to the vehicle body from UV degradation.

The printing on to a vehicle window is normally done using a silk screen process. The
screens are prepared to be selectively permeable to ink. Some areas of the screen are blocked

out and other areas are left open. The open, ink permeable areas correspond to the patterns,

for example, the obscuration band, which are to be printed on the glass.

The preparation of a printing screen involves stretching woven fabric, for instance, polyester,
tightly across a frame, often of aluminium. The blocking may be done using a photographic
technique. In one such technique, the screen is coated with photosensitive emulsion either by
hand or by machine. After this, artwork is fixed, say by vacuum holding means, against the
screen. The artwork may be in the form of a transparency, prepared and printed using, for
example, CAD. The transparency has masked out, opaque areas which match the desired
printed pattern. Consequently, when the screen is subsequently exposed to light, the masked
out areas prevent any light getting through to the emulsion underneath. This unexposed
emulsion remains soft and can be washed away with warm water jets leaving the fabric

therebelow open and permeable to ink. The exposed emulsion hardens so as to render the
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fabric it coats impermeable. The screen therefore ends up impermeable everywhere except in

the areas which correspond to the desired printed pattern.

The printing of a window obscuration band is commonly carried out as part of the window
production process, prior to bending and toughening or laminating. In the printing machine,
the screen is suspended horizontally above the glass. The machine has a flood coater and a
squeegee, each of which makes a pass across the screen. On a first pass, the flood coater coats
the screen with ink. On the next pass, the squeegee forces the screen to make a line contact
with the glass. Where contact is made by an open screen area, the ink carried therein is
transferred on to the glass below. Initially, the ink is transferred in the form of discrete
pillars, each pillar corresponding to the blob of ink carried in a particular pore in the screen
mesh. In time, the discrete pillars spread and fuse into their adjacent neighbours to form a

continuous coating of ink. The coating is then cured or dried.

There is an increasing tendency for vehicle designers to specify more exposed edges to their
vehicle windows, and this in turn places demands on the window manufacturers to be able to
print close to the window edge. There are, however, a number of difficulties associated with
printing to the edge. For example, mis-registration of the printing screen and the glass, or
variations in the size of the glass, can result in ink being transferred from the screen on to the
edge of the glass or the ink may spread over the edge. This is undesirable, both for aesthetic
reasons and because the excess ink can result in the glass being weakened on toughening.
One way of avoiding this has been to aim to print the band slightly short of the edge.
However, this is not an altogether satisfactory method because it can in certain circumstances

result in there being a noticeable gap between the band edge and the glass edge.

Other methods of printing to the edge have been proposed but they generally tend to involve
complex, specialist apparatus and increased processing times. For instance, in EP 507 643 it
is proposed to place an extension piece around the glass, to print the glass beyond its edge and

on to the extension piece, and then to remove the extension piece once the ink has dried.
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What is required is a solution to the problem of printing to the edge which does not involve

complex or lengthy processing.

The Invention

The invention provides a method of screen printing on to a hard non-absorbent substrate using
a screen having at least one area which is permeable to ink, wherein the screen is located over
the substrate during printing with an ink permeable area extending beyond an edge of the
substrate, characterised in that a part of said ink permeable area which contacts the region of
the substrate adjacent said edge during printing has a reduced ink carrying capacity.

The method according to the invention enables substrates to be printed right up to but not on
to their edges using standard printing apparatus and without increased processing times. Ink
is only transferred from ink permeable areas which contact the substrate surface. As the part
of the screen which contacts the region of the substrate adjacent the edge has only a reduced
ink carrying capacity, only a limited quantity of ink is transferred on to that region: this
quantity is carefully calculated so that although there is sufficient to form a continuous
coating, there is insufficient to spread on to the edge of the substrate.

In addition to enabling printing specifically up to the edge of a substrate, the method
according to the invention also allows for a degree of mis-registration of the screen and the
substrate. Having a reduced ink carrying capacity part in the screen means that there can be
an increase in the tolerance with which the screen is located over the substrate and to
variations in the size of the substrate. As long as the edge up to which the printing is to take
place lies somewhere under a reduced ink carrying capacity part, printing will always be up to
but not beyond the edge. Again, this is achieved by appropriately calculating the ink carrying
capacity across the reduced ink carrying capacity part. Consequently, mis-registration
distances up to the width of a reduced ink carrying capacity part are possible whilst still
providing a print up to the edge. This proves a particularly useful feature when printing
around holes in the substrate, for example, when the substrate is a vehicle side window, holes

are often provided to take body fastenings and these holes are often surrounded by a printed
area which has to extend right up to the edge of the hole.
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In a preferred embodiment, the ink carrying capacity varies across the reduced ink carrying
capacity part.

Further preferably, the ink carrying capacity of the reduced ink carrying capacity part

decreases with distance away from the remainder of the ink permeable area of the screen.

Also preferably, the ink carrying capacity of the reduced ink carrying capacity part is
determined by the extent to which the screen in that part is coated with emulsion. The
reduced ink carrying capacity part may be coated with dots of emulsion and to achieve a
variation in the carrying capacity across this part the dots may increase in diameter with
distance away from the remainder of the ink permeable area of the screen. The ink carrying

capacity of the reduced ink carrying capacity part may also be determined by the type of
screen mesh and/or the type of ink.

The invention further provides a hard non-absorbent substrate which has been printed using a

method described above.
The invention also provides a screen for use in a method described above.

The invention additionally provides a screen for use in printing on to a hard non-absorbent
substrate comprising at least one area which is permeable to ink, wherein an ink permeable
area extends beyond an edge of the substrate when the screen is located over the substrate
during printing, characterised in that a part of said ink permeable area has a reduced ink

carrying capacity, said part contacting the region of the substrate adjacent said edge during
printing.

The Drawings
Figure 1 is a plan view of a vehicle window which has been printed using a method according

to the invention;
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Figure 2 is a partial cross-sectional view taken along the line II-II through the peripheral

margin of the window shown in Figure 1;

Figure 3 is a schematic partial cross section view of a printing screen for use in a method
according to the invention, shown in its pre-printing position in relation to a vehicle window
to be printed as illustrated in figure 1;

Figure 4 is a schematic partial cross-sectional view of the vehicle window of figure 1, shown
during the printing process after the ink has been initially transferred from the printing screen
to the surface of the window;

Figure 5 is a schematic partial cross-sectional view similar to that shown in figure 4, but some
time later in the printing process; and

Figure 6 is a plan view, including an exploded portion of the dot pattern, of artwork used in

producing a screen of the type shown in figure 3;

Best Mode

Figure 1 illustrates a vehicle front window indicated generally at 1 which has been printed
using a method according to the invention with a black obscuration band 4 around its
peripheral margin 2. The band 4 is 40 mm wide, extends completely across the margin 2 and

right up to but not on to the peripheral edge 6 of the window 1.

Figure 2 shows the peripheral margin 2 of the window 1 in cross-section. The obscuration
band 4 varies in thickness in the transverse direction. The band 4 is of generally uniform
thickness further away from the edge 6 but over the region E adjacent the edge 6 the band 4
becomes gradually thinner, decreasing in thickness towards the edge 6. This edge region E is
only of the order of 3-5 mm wide (largely exaggerated for clarity in the figures) so any
difference in the colour density as a result of the reduced thickness at the band edge is
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imperceptible to the naked eye. The variation in thickness may be achieved by altering the

structure of a conventional printing screen as will be explained hereinafter.

As described above, a conventional printing screen may have distinctly differentiated areas:
those permeable to ink and those impermeable to ink or, put another way, those having an ink
carrying capacity of a particular, uniform value and those having no ink carrying capacity.
However, in the screens for use according to the invention the permeable area of the screen is
further sub-divided into two parts: one part having a maximum ink carrying capacity and the
other having a reduced ink carrying capacity. The ink carrying capacity is determined by the
extent to which, that is, what proportion of the area of, the particular part is coated with
emulsion, the choice of mesh, that is, how fine a mesh is used, and the choice of ink; inks vary

™

in density and viscosity. Thus, by controlling the combination of the number of pores in any
part which are blocked with emulsion, the size of the pores that are left open, which is
dependent upon the fineness of the mesh used and/or any partial blocking by emulsion, and/or

the type of ink that is carried by those pores, it is possible to alter the ink carrying capacity of
that part.

Figure 3 illustrates a porous printing screen 10 for use in a method according to the invention,
for printing an obscuration band around the peripheral margin of a vehicle window 1. The
screen 10 has a polyester mesh 12 made up of interwoven weft and warp threads 14,16 which
define pores 18 therebetween. The screen 10 is divided into three areas: areas A and C
where it has zero ink carrying capacity and is impermeable to ink and area B where it is
permeable to ink. Area B, whose pattern corresponds to that of the band to be printed, is
further sub-divided transversely into two parts: part X which has maximum ink carrying
capacity and part Y which has reduced ink carrying capacity. The ink carrying capacity of
any area or part is dependent partly on the size of the pores 18 and the extent to which the
pores 18 in that part/area are blocked with emulsion. In impermeable areas A and C, all of
the pores 18 are blocked by a coating of emulsion 20 and no ink can penetrate the mesh 12. In
permeable part X, all of the pores 18 are unblocked and open and can carry ink. In the
reduced carrying capacity part Y, some of the pores 18 are blocked, some are open and some

are partially blocked. Hence, in part Y, the only pores 18 which can carry ink are those which
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are open or only partially open (partially blocked). The overall effect, therefore, is that part
Y is not able to carry as much ink per unit area as part X. Furthermore, the ink carrying
capacity of part Y is graduated in the transverse direction, being greater nearer part X than
area C so as to effectively provide a smooth transition from the maximum ink carry capacity

part X to the zero ink carrying éapacity part C. This is achieved by varying the extent of

. emulsion coating across part Y: near to part C, the degree of emulsion 20 coating is such that

a large proportion of the pores 18 are blocked and rendered impenetrable to ink whereas the
proportion of blocked pores 18 is gradually decreased towards area X.

The emulsion coating 20 over the reduced carrying capacity part Y is not continuous, but in
the form of a matrix of dots 200, that is, discrete columns of emulsion which are substantially
round when viewed from above the surface of the screen 10, with each dot 200 blocking one
or more pores 18. The dots 200 are equally spaced, in the sense of the distance between their
centres, but they vary in size across part Y: nearest part C the dots 200 are relatively large in
diameter (to the extent that very close to part C they merge to form a continuous coating) so
as to block a large proportion of the pores 18. Nearer part X, the dots are smaller and block
fewer pores 18. Hence, the dots of emulsion resuilt in part Y having a reduced ink carrying

capacity which increases in the transverse direction from part C to part X.

Figure 3 illustrates (again, in exaggerated dimensions for clarity) the relative positioning of
the screen 10 in relation to a window 1 during the printing of a peripheral obscuration band 4
as shown in figure 1. The band 4 is printed by transferring ink from the required pattern area
B on to the window 1. Prior to printing, the screen 10 is suspended over the window 1 and
registered such that the reduced ink carrying capacity part Y is above the edge region E and
extends beyond the edge 6. As explained hereinbefore, the application of ink involves flood
coating the open and partially open pores 18 of the mesh 12, and then, using a squeegee (not
shown) forcing the mesh 12 to make a line contact with the top surface 22 of the window 1.
Where contact is made with a part of the mesh 12 carrying ink, the ink will be transferred, and
the transfer occurs by each pore 18 depositing the blob of ink it is carrying on to the window
surface 22. Ink is retained in an open part of the mesh 12 which does not make contact with

the window surface 22 such as the section of the part Y which extends beyond the edge 6.
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Initially, the transferred ink blobs 24 sit as discrete piilars on the window surface 22 (figure
4). Subsequently, the blobs 24 spread and fuse (figure 5) into their near neighbours to form a
continuous coating of ink. All the pores 18 of part X can carry ink, so the blobs 24
transferred from part X apd the pillars they form tend to be of similar size and generally
uniform spacing. On the other hand, part Y, because of its reduced carrying capacity, has
fewer blobs 24 to transfer and those that are transferred are more widely spaced, the spacing
increasing towards area C. This results in the ink pillars transferred from part Y spreading
and fusing to form a coating of non-uniform thickness, the coating being thinner towards the
window edge 6 where each of the pillars has had to spread further to fuse with its near
neighbour (figure 2). Hence, a continuous coating is formed across the peripheral margin 2 of
the window 1 (the obscuration band 4). However, contacting only the reduced ink carrying
capacity part Y of the screen 10 with the edge region E means that, in comparison to the
remainder of the printed peripheral margin 2, a reduced quantity of ink is transferred to the
edge region E. The reduced ink carrying capacity of part Y is calculated such that whilst
sufficient ink is transferred on to edge region E to form a continuous coating right up to the
edge 6, insufficient ink is transferred to result in any spreading on to the edge 6.

Figure 6 illustrates artwork used for preparing the screen described with reference to figure 3.
The artwork is in the form of a transparent, plastics material sheet 30 which carries a mask 32
corresponding to the pattern to be printed, in this case a vehicle window pane peripheral
obscuration band. The masking out is done by preparing the desired pattern on a CAD or
other system (not shown) and then by printing this pattern 32 on to the sheet 30.

The pattern 32, like the permeable area of the screen 10, is divided into two parts: Part V,
which is the part all around and adjacent the inner periphery 34 of the pattern 32, is solidly
masked whereas part W, which is the part all around and adjacent the outer periphery 36 of
the pattern 32, is only partially masked. Where there is solid masking, the artwork is totally
impenetrable to light. The partially masked part W consists of a matrix of printed round dots
38. The light permeability across the part W varies according to the size of dots 38. The dots

38 are each evenly spaced (spacing between their centres) but the dots 38 nearest the inner
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periphery 34 are larger in diameter than those nearest the outer periphery 36. Thus, the light
permeability across the partially masked part W increases transversely, towards the outer
periphery 36. Consequently, when the artwork is placed against an emulsion coated screen
and exposed to light, the solid masked part V protects the emulsion underlying it from
exposure, which produces a screen part of maximum ink carrying capacity, and the partially
masked part allows light through only to the emulsion which does not underlie a printed dot,
which produces a screen part of reduced ink carrying capacity, the ink capacity varying
according to the size of the dots.
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CLAIMS

1. A method of screen printing on to a hard non-absorbent substrate using a screen having
at least one area which is permeable to ink, wherein the screen is located over the
substrate during printing with an ink permeable area extending beyond an edge of the
substrate, characterised in that a part of said ink permeable area which contacts the
region of the substrate adjacent said edge during printing has a reduced ink carrying

capacity.

2. A method according to claim 1 wherein the ink carrying capacity varies across the
reduced ink carrying capacity part.

3. A method according to claim 2 wherein the ink carrying capacity of the reduced ink

carrying capacity part decreases with distance away from the remainder of the ink

permeable areas of the screen.

4. A method according to claim 1 wherein the ink carrying capacity of the reduced ink
carrying capacity part is determined by the extent to which the screen in that part is

coated with an emulsion.

5. A method according to claim 4 wherein the reduced ink carrying capacity part is coated

with dots of emulsion.

6. A method according to claim 5 wherein the dots increase in diameter with distance away

from the remainder of said ink permeable area.

7. A method according to claim 4 wherein the ink carrying capacity of the reduced ink

carrying capacity part is further determined by the type of screen mesh and/or the type
of ink.
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A screen for use in printing on to a hard non-absorbent substrate comprising at least one
area which is permeable to ink, wherein an ink permeable area extends beyond an edge
of the substrate when the screen is located over the substrate during printing,
characterised in that a part of said ink permeable area has a reduced ink carrying

capacity, said part contacting the region of the substrate adjacent said edge during

printing.

A screen according to claim 8 wherein the ink carrying capacity varies across the

reduced ink carrying capacity part.

A screen according to claim 9 wherein the ink carrying capacity of the reduced ink
carrying capacity part decreases with distance away from the remainder of said ink

permeable area.

A screen according to claim 8 wherein the ink carrying capacity of the reduced ink
carrying capacity part is determined by the extent to which the screen in that part is

coated with emulsion.

A screen according to claim 11 wherein the reduced ink carrying capacity part is coated

with dots of emulsion.

A screen according to claim 12 wherein the dots increase in diameter with distance

away from the remainder of the ink permeable area of the screen.

A screen according to claim 11 wherein the ink carrying capacity of the reduced ink

carrying capacity part is further determined by the type of screen mesh and/or the type
of ink.
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