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@ Method of coil coating a strip of blackplate or a substrate based on blackplate intended for use in the manufacture of cars
and/or can parts.

@ In the coil coating of an organic material coating layer ' 10~
onto a strip of blackplate or substrate based on blackplate
intended for use in the manufacture of cans and/or can parts,
e.g. drawn and wall-ironed cans or deep drawn cans, a -
screen printing process is used to obtain an even, continuous :
coating layer. The strip moves at a speed of 20 to 500 m/min. i
and the material is applied at a dry coating weight in the
range 1 to 15 g/m2 Use of screen printing permits low dry
coating weights, and the coating weight obtained is largely 5k
independent of the strip speed and the viscosity of the
applied material. The screen printing cylinder may apply the
material to an applicator roll, which transfers it to the strip. -
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"Method of coil coating a strip of blackplate or a
substrate based on blackplaye,intended for use in

the manufacture of cans and/or can parts"

The invention relates to a method of coilrcoating
a layer of organic coating material onto a strip of
blackplate or a substrate based on blackplate
intended for use in the manufacture of cans and/pr
can parts, e.g. drawn and wall—ironed cans or deep

drawn cans.

Blackplate in this connection means cbld
rolled, annealed and temper rolled packing steel,
usually in the range 0.1 to O.S‘mm tpick. Proposalé
have already been made for manufacturing cans from
blackplate coated with a thermosetting resin. For
example, US-A-U4032678 proposes panufacturing a drawn
and wall-ironed can from blackplate coated with a
thermosetting resin. The matefialrnormally usgd for
such cans is tinplate,r 7

The present applicants have reélised, ffo@ a
techno-economic study, that in order to arrive at.an
acceptable price for the coated stfip, the

blackplate should be coated under the following
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conditions:

1. Because of the high raw material costs of the

organic coating material, a thin layer of
coating should be applied with a dry coating
weight in the range of 1 to 15 g/mz, and
2. | The blackplate should be coil coated, at a
strip speed preferably in the range of 100 to
500 m/min.
High strip speeds of this order are found in
lines for the electrolytic tinning of blackplate.

However, this plating technique is not available for

- coating with an organic material.

In known lines for coating with an organic
material, such as those for coil coating of cold
rolled strip, which has a gauge of more than 0.5 mm

and is used for various applications e.g. in

building construction as facade panels, strip speeds

of up to about 100 metres per minute are used. In

Vthis case the coating is applied by roller-coating

using smooth rolls. During this'application with
smooth rolls, an application system is used in which
the coating material is conveyed by a smooth
"licking roll" from a pan, and transferred to the
strip by means of a smooth "application roll". Thus

smooth, unprepared rolls are used for this coating -
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technique. It has been shown that this application
system is unsuitable at a high strip speed.

The object of the present invention is to
solve the problem of coil coating blackplate with an
organic material coating layer in a manner which is
technically acceptable at the required strip speed
and the required layer thickness.

The invention consists in the use of screen
printing to apply a continuous layer of the organic
coating material, e.g. material containing a
thermosetting resin, at a rate corresponding to a
dry coating weight in the range 1 to 15 g/m2 with
the strip speed being in the range 20 to 500 metres
per minute. The continuous layer may be of even
thickness, but predetermined thickness variation may
be employed.

Screen printing is known for the printing of
strips of paper and textiles with ink or paint, the
printing fluid being applied to the strip at spaced-
apart regions, e.g. in the form of dots. In known
screen printing processes, the printing fluid is
forced through,perforatibns or ducts from the inside.
of a hollow screen printing cylinder and applied
onto the strip at locations spaced-apart according

to the locations of the ducts.
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It is thought surprising to use screen

printing for a completely different application,

namely the coil coating of blackplate, at high speed and

with én extremely low coating weight, with a
continuous layer of coating material.

The discrete portions, e.g. small points or
dbts; of coating material derived from the ducts in
the screén érintiné ceylinder are deposited and
spread onto the strip, the quantity of coating
matefial being applied to the strip being at least
so much that a thin, continuous layer of coating
material is obtained. The spaced-apart condition of
the small holes of the printing cylinder can no.
longer be found on the coated blackplate; a coherent

coat of cdating material is obtained which can be

| even, i.e. with a substantially constant coating

weight.

One major advantage of the use of screen

printing for coating blackplate is, as will be

exblained'in greater detail later, that the coating

‘weight of the coating material after application can

‘be almost independent of the strip speed during

coating, and of the viscosity of the coating

~ material, so that a product with a constant coating

weight is obtained,simplyQ This is apparently a .

o e

-
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consequehce of the emall ducts in the screen
printing cylinder, by which a kind of volumetric
dosing of the coating material is obtained which is
largely independent of the strip speed and viscosity
of the coating material. |

Another advantage, as will eiso be explained
later, is that by using screen printing a coated
blackplate with an extremely low coating weight can
be obtained.

A further advantage is that the coeting ean
be carried out at an extremely high strip speed.

The layer of coating material can be applied
to blackplate'fromrwhich thereafter drawn and wall-
ironed or deep-drawn cans, for example, are to be
manufactured. 'Mofe generally,rhowever, the layer of
coating material can also be applied to a substrate
of blackplate which, in addition to the bleckplater
just mentioned, also comprises blackplate which is
provided with a ﬁre-eppiied layer of another
material, which layer forms an intermediate layer
after final coating. One example of such a
substrate based on blackplate is the coating of ECCS
(Electrolytic Epromium_gbrpmium—exide Steel).
Coated ECCS is frequehfly used for the manufacture

of can lids.
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More generally the coating material can be

applied to conversion layers, such as for example a

- layer of phosphate, and to metal layers, e.g. of tin

(Sn), chromium (Cr), nickel (Ni) and iron (Fe), and
alloys and combinations thereof.

7 The coating material applied may be dissolved
preferably in an organic solvent, and may also be
dijuted by means of thinning agent (diluent). The
coating material to be applied may also be water-
based, the water acting as the carrier of the
coating material. 1In all these cases the
solvent/diluent or the water may be driven off by

heating the coated blackplate in a furnace, to

‘obtain a dry layer of coating material with a

corresponding dry coating weight.
The dry coating weight depends on the
intended use of the coated blackplate. For drawn

and wall-ironed cans, a dry coating weight of 5 g/m2

"or less will be sufficient. For deep-drawn cans,

however, where the pre-coat is also the final coat,
a dry coating weight of up to 15 g/m2 may be
specified.

If the blackplate is coil coated, the coiled
strip is brought to a coating line, and there coated

upon uncoiling.
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The strip speed during coating should
preferably be in the range of 100 to ﬁSO m/min, and
the dry coatlng weight of the coat of lacquer should
preferably be in the range of 2 to 10 g/m . 7 .

A smooth applicator roll should preferably be {
used between the strip and the screen printing ' '
cylinder. The small points or blobs of coatlng
material are then flrst deposited on to the '
applicator roll by the screen printing cylinder;rand-
may run together (coaiesce) torsome extent before‘
being transferred to the blackplate. o

Screen printing may be used to apply a 1ayer o
of coating material extending'over the entire
surface of the strip. The coating materiaiinayl:
alternatlvely be applled in a pattern on the strip
surface, in accordance w1th the parts to be taken
from the strip later for the'can proddction.r In'the
latter case the strip surfaee between therpattern
regions may be coated with an extra thin layefref "
coating material to preserve the strip surface untilb
subsequent processing; | ' ‘ J

Diacs, so-called blanks, fon'eXample, are
taken from the strip thus edated, fron whieh cans bf :
lids for them are manufactured. | |

Although the strip can be coated on one side-
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only, the strip should preferably be coated on both

sides in one operation by screen printing processes
Vin accordance with the invention. In this way

' coated material is manufactured in an efficient way.

The strip can be coated with coating weights which

differ on the two sides of the strip, according to

the desired coating weight on the inside and outside

of the can.

The strip may be coated with coating

' ,comeSitions which differ on the two sides of the

strip. In this case, the coating composition may

differ in the type of coating material, in the

‘quantity of solvent/diluent (thinner) etec.

Embodiments of the invention will now be

described with reference to the drawing, in which:-

Figure 1 shows diagrammatically a process for
coil coating of blackplate embodying the invention.

Figure 2 shows diagrammatically a known

7, roller coating unit.

Figures 3A and 3B show diagrammatically a
unit for direct and indirect screen printing
resoectively, suitable for usé in the process
illustrated in Figure 1.

‘Figures UA to,ﬂD inclusively are graphs of

test results obtained in coating processes. ' -
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In the embodiment of_the invention,
schematically shown in Figure 1, a cold-rolled steel
strip 1 is uncoiled from a coil 2 and fed to at
least one screen printing'unit 37and/or 4, by which
the strip is coated underheath and/or on top, Byrr
heating in a furnace 5,'the coating is theh driéd,
the solveht of the coating and the like beiné
removed from the applied layer or layefs of éoating,
and, if a thermosetting coafing is used, the coating
is cured. Finally the strip 1 is coiled ihto a coii
6. |

Figure 2 shows a roller coating unit, known
for coating cold-rolled steel strip for'appliéatidné
in eivil engingering, comprising a smooth pick-up
roll 7 dipping into;the'coating material in a paﬁAB.
A doctor blade 9 scrapes bff exceés:of coating
material picked up by the roll 7. The matérialris
transferred from the pick-up roll 7 to the passing;
strip 1 by an applicator roll 12. A backing roll 13
is provided on the other side of the strip. o

In contrast, the invention employs a séreen
printing process. | |

The coating unit used in the invention may be
a unit for direct screen printing, see Figure 3A;.

comprising a perforated rotary screen éylinder 10
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and a doctor blade 11 within the cylinder for
"‘pressing the coating material through the ducts
(perforations) onto the strip 1. The material is

 supplied to the interior of the cylinder.

‘The discrete portions of coating material 
applied to the strip by the screen printing unit
spread outron the'striprand runrtogether torcoalesce
into a conﬁinuous éﬁd, at least locally, even |

coating layer which is subsequently dried and

' possibly cured, as described above.

Alternatively, indirect screen printing may

_,be;uséd, see Figure 3B. 1In this case an applicator
roll 12 of a wear résistant synthetiec material such

"as rubber, is suitébly arranged between the

perforated cylinder 10 and the strip 1. In this

—,Screen printing unit, the clots of coating material

applied to the surface of the applicator roll spread

out before they are applied to the strip, and may

. partly coalesce on the applicator roll.

-In both cases, the strip is supported by a

' back-up roll 13 at the location of the coating

- units.

Tworcoating units for the two sides may be

arranged onerbehind the other in the direction of

strip"transpoft, as shown in Figure 1, but they may-
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alternatively be opposite each other (not shown).
In this case the strip is supported by the opposed
coating units instead of by back-up rolls.

Figure 1 shows diagrammatically a linear
strip path; in practice an S-shaped strip path is
frequently used in screen printing. .

Using a coating line of the type shown inrrr
Figure 1, with roller printing and screen printing
the following tests were carried out:

- coating by reverse roller coating

- - coating by forward roller coating

- direct coating by means of screen printing

- indirect coating by means of screen printing.

With forward roller coating the strip 1 and
applicator roll 12 move in the same direction as
shown in Figure 2. With reverse roller coating this'
relative movement is reversed.

The test results are summarised in'the
following table, giving the strip speed, the weight
of the dry layer produced and the viscosity of the ,

coating material.
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TABLE
Strip speed Weight of dry Viscosity
(w/min) .~ coating layer DIN diam.
o V(g/mz) 4 (sec.)
Reverse roller coating
100 | 5.1 55
150 6.9 55
200 8.0 55
250 9.7 55
100 3.6 32
150 4.6 32
200 5.3 32
250 6.3 32
250 3.8 23
Fofward roller coating
50 3.5 88
100 B.7 88
150 6.0 88
200 7.1 88
50 2.0 L7
100 2.9 y7
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150
200

250

50
100
150

Direct screen printing

20
50
100 f

150

Indirect screen

printing

13.

3.6
4,0

5.1

2.3
2-7
2.3

2.4

on blackplate

60
80
100

on ECCS
60

80
100
100

4,0
3.8
4,1

4.1

4.3

4,2
4.0

0195099

47
47
47

33
33
33

50
50
50
50

100

- 100

100

100
100
100

50
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The test results are reproduced in Figure y
graphically. 1In these graphs the strip speed is
plotted along the horizontal axis and the coating
weight is plotted along the vertical axis.

Figure YA and 4B present the results of the
reverse and forward roller coating. It is apparent
that when coating by this method the coating weight
increases with both strip speed and viscosity.
Variations of coating weight arising from variations
of strip speed and viscosity are difficult to
control. Complicated, expensive control of the
coating system is required. During the tests the
pressing forces of the coating application system
ihcreased at high speeds. This led to failure of
the coating application system at 250 m/min. Even
if this difficulty could be eliminated by modifying
the design, a range of high coating weights is still
encountered at higher speeds. The possibility of
obtaining lower coating weights using a low
viscosity of the coating material, by adding a
thinner, is less attractive because the product is
made more expensive by the additional raw material
costs, the energy required for expelling the
fhinner, and the extra installation required for

processing the expelled thinner. Moreover, -
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environmental problems may arise. For the above
reasons, therefore, roller coating is not suitable
for the application in question, i.e. coating of
blackplate for can production.

Figure U4C and 4D préSent the results of
direct and indirect screen printing hesbectively.
With this method of coating, a practically
horizontalrcharacteristic was found, with a much
lower value for the coating weight than with roller
coating. Tﬁe'coating weight is almost independent
of the strip speed and viscosity of the cdating
material. By this printingrtéchniqﬁe, therefore, a
coated produect is dbtained wiﬁh a highly constant
coating weight, regardless of stfip speed variations
and viséosity variations. VTheivalué'of the coating
weight is deﬁermined by'therdimenéions and mesh
(pattern) of the ducts in the screeh printing
cylinder. AS shown by the'tests,'arcoating'material
with a very high viscosity can be used and very low
coating weights éan be bbtained. During the screen
printing tests, the maximum speed waéronly 150
m/min. There wererno~indications of'possible

difficulties at higher speeds.
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CLAIMS:

1. Method of coil coating a layer of organic coating

~material onto a strip of blackplate or a substrate

based on blackplate intended for use in the
manufacture of cans and/or can parts, e.g. drawn and
wall-ironed cans or deep drawn cans, wherein a
screen printing process is used to apply the coating
material to the strip in a manner such that a
continuous coating layer is produced, the strip

moving past the screen printing apparatus at a speed

“in the range 20 to 500 metres per minute, and the

rate of application of the coating material
corresponding té a dry coating weight in the range 1
to 15 g/m°. |
2. Use, in a process of coil coating a layer of
organic coating material onto a strip of blackplate
or a substrate based on blackplate intended for
manufacturing cans and/or can parts, e.g. drawn and
wall-ironed cans or deep drawn cans, of a screen
printing process to apply the coating material to
the strip in a manner such that a continuous coating
layer'is prdduced, the strip moving past the screen
printing apparatus at a speed in the range 20 to 500
metres per minute, and the rate of application of

the coating material corresponding to a dry coatiﬁg.

0195099
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weight in the range 1 to 15 g/m2. 

3. Method accofding to claim 1 wherein the
coating material comprises a'ﬁhermosetting resin.

y, Method according to claim 1 or claim 3
wherein a smooth applicator roll transfers the
coating material from a screen printing cylinder
onto the strip.

5. Method according to any one of claims 1,3 and
4 wherein in the screen printing process the coating
materiai is passed in discrete portions through a
plurality of aperturéé in a'screén printing
cylinder, and said portions aré subsequéntly united
into said continuous 1a&er on the strip.

6. Method acéording to claim 5 as dependent on
claim 3 wherein the uﬁification of the said discrete
portions takes place at least partly on said
applicator roll.

7. Method according to any one of claims 1 and 3
to 6 wherein the éoating layer is of even thickness.
8. Method according to any one of claims 1 and 3
to 7 wherein the strip speed relative to the screen
printing apparatus during coétiﬁg is in the range
100 to U450 metres per minute and the said dry
coating weight is in the range 2 to 10 g/m°.

9. Method according to any one,bf claims 1 and 3
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to 8 wherein the strip is coated on both sides in
one operation.

10. Method according to claim 9 wherein the strip
is coated with different coating weights on both
‘sides of the strip.

11. Method according to claim 9 or claim 10
wherein the strip is coated with different coating

compositionsron both sides of the strip.
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n= 88 sec.
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