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(54) Title: COATING BLADE

(57) Abstract

| A coating blade (5) for controlled application and
smoothing of a coating composition on a travelling paper
web (7) supported by a co-rotary roll (9), said blade (5)
comprising a steel strip (13) elongated in a first direction
| between first and second edge sections, said first edge

section engaging the paper web (7) and being provided with
| an abrasive wear resistant deposit (15) to extend the life 1
of the blade, wherein an intermediate layer (17) posttioned
between said deposit (15) and said steel strip (13), said layer
(17) having a higher resistance to abrasive wear than said
deposit (15).
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COATING BLADE

sition on a travelling paper web supported by a co~rotary
roll. In a conventional manner said blade comprises a
steel strip, one edge of which is provided with an abra-
sive wear resistant coating or deposit to extend the life
of the blade.

on both sides of the paper web will dry more quickly than
the coating material inbetween said borders due to a hig-
her degree of water absorbtion along the border lines of
the coating. The practical disadvantage by such faster
drying of the coating material is a faster wear of the
coating blade around the coating borders, whereas the in-
termediate section of the blade will be subjected to =
substantially slower wear. The fast wear of the blade at
these local areas results in frequent blade changes
because a minor edge wear can be tolerated in the coating
process so as not to impair the pPaper quality or disturb
the process. If such local wear becomes too significant

at these borders areas and may cause, by scaling, damage
to the coated paper or to the downstream rolls by local
wear of the rolls. Scaling is constituted by the fact
that thick dry coating at the border lines can detach
from the paper. .

The use of coating blades provided with a ceramic
deposit along the edge in engagement with the paper web
usually increases the life of the blade compared to un-
coated steel blades, but since the intensity of abrasive
wear 1s higher in the edge areas the blade has to be re-
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placed although the major part thereof is still useful.

Attempts have been made to avoid this problem of
local wear of the coating blade. Thus, the application of edge
lubrication 1s described in PCT application W0S95/17264. |
The solution presented therein performs well but reguires
installation and entails operational surveillance and
malintenance.

The present invention is directed towards the provision

of a new coating blade for the application of a coating

composition on a travelling paper web.

The present invention is also directed towards the
provision of a coating blade comprising a steel strip and an

abrasive wear resistant coating provided thereon to extend the

flife of the blade.

The present inventioﬁ further is directed towards the
provision of a ccating blade residing in a sandwich design,
whereby the life of the blade will be substantially extended,
a high quality of the coated paper yet beling maintained.

The present 1nvention additionally 1s directed towards

—
p—

the provision of acoating blade provided with a wear resistant

material to extend the life of the blade with maintained good.
smoothing of the coating onto the paper to reach a high
quality.

The present 1i1nvention further is directed towards the
provision of acoating blade with a sandwlch design containing
a high wear resistant material as an i1ntermediate layer
without requirement for a smoothing operation residing in a
high gquality coating.

In accordance with one agpect aspect of the present
invention, there is provided a coating blade for controlled
application and smoothing of a coating composition on a
travelling paper web supported by a co-rotary roll. The

coating blade according to the invention comprises a steel

strip elongated in a first direction between the first and
second edge sections, sald first edge section engaging the

paper web and being provided with an abrasive wear-
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resistant deposit to extend the life of the blade. The

coating blade is characterized by an intermediate layer

positioned between said coating or deposit and said steel strip,

said intermediate layer having a higher resistance to ab-
5 rasive wear than said coating or deposit.

The intermediate layer 1s suiltably comprised by a
material selected from metal carbides, borides, nitrides
and composites theréof. In a conventional manner said me-
tal carbide can be embedded in a metal matrix.

10 © The intermediate layer preferably has a thickness
within the range from about 50 um to about 150 pum.

Said intermediate layer may be constituted by a cer-
met of a carbide and a metal and the layer preferably has
an abrasive wear resistance which 1s 2 to 6 times higher

15 than that of the wear resistant deposit.

It is particularly preferred that sazaid intermediate
layer is constituted by chromium carbide and Cr-Ni.

The wear resistant deposit of the blade according to
the present invention is preferably constituted by a ce-

20 ramic, such as a metal oxide. A preferred oxide is alumi-
na, optionally togethesr with a guantity of another metal
oxlde, such as zirconium oxlde. This qgquzantity may vary
from about 3% to about 40% by weight based on the total
compeosition.

25 The wear resistant deposit has conventionally a
thickness of about 0.1 to about 1.0 mm, such as from
about 0.2 to about 0.5 mm, and a widtnh in a second direc-
tion normal to said first direction and in the plane of
the stesl strip of from apbout 4 to about 12 mm. It 1s

30 preferred thet the intermediate layer haes a width 1in said
second direction not exceeding that of said wear resi-
stant deposit.

The present invention will now be further described
more in detaill by non-limiting examples with reference to

35 the zppended drawihgs. In the drawings

Fig. 1 is a diagrammatic plan view ¢I a datail sec-

tion of a coating device;

PP TS TSP P RS PP LT PR T DT a e e
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Figs. 2a and 2b show cross-sections A-A and B-B in-
dicated in Fig. 1;

Fig. 3 is a diagram showing the diffsrential wear
rates at sections A (border lines or coating limits) and
B;

Fig. 4 shows a cross-section of an embodiment accor-

ding to the invention;
Fig. 5 shows a similar cross-seciton of an alterna-

tive embodiment; and

Fig. 6 shows a diagram corresponding to that of Fig.
3 on differential wear rates at sections A and B for a
coating blade designed in accordance with the present in-
vention.

Fig. 1 1lllustrates conventional blade coating tech-
niques showing part of a coating apparatus of a conven-
tLional design. A blade holder 3 carries z coating blade 5
which is in engagement with a travelling paper web 7, the
direction of travel being indicated by an arrow. Paper
web 7 1s supported by a backing roll 9 which co-rotates
with the paper web 7.

Upstream of the coating blade 5 coating material is
supplied to the web by an applicator not shown, and when
entering the blade contact area the coating material will
be evenly distributed over the paper web 7, excess there-
of being removed in a manner not shown. The coating mate-
rial is applied to the paper web over a width indicated
by double arrow b. Accordingly, the paper 1s not coated
across 1ts full width as indicated by double arrow a, but
uncoated areas indicated by c remain along the edges of
the paper web 7. After the coating operation the final
paper will be trimmed along the edges thereof to remove
SCrap sections 1ndicated by e.

In Figs. 2A and 2B showing cross-sections A-A and B-
B of Fig. 1 the differences in wear rates between the ed-
ge sections and the mid section of the blade are illust-
rated. Due to the fact that the areas of the blade around
the border lines of the coating material aoplied to the
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web will be subjected to a much faster rate of wear as
illustrated in Fig. 2A the blade has to be replaced even
though the wear of the main section of ths blade corres-
ponding to Fig. 2B is very low, typically from about 5 to
about 20% of the total thickness only. Thls means that
the blade has to be replaced by a new blaads although only
sections A as indicated in Fig. 1 have been subjected to
extensive wear, whereas section B wouldnstill be useful.
Fig. 3 shows a diagram on extent of wear i1n percent
of blade thickness at the tip thereof plotted against ti-
me. The ordinate shows the total thickness of ceramic and
steel 2s 100%, and the abscissa shows the time of wear.
Curve A corresponds to the wear of sections &2 in Fig. 1,
whereas curve B reflects the wear of the mid section B of
the blade. It can be seen from the diagram curve A that
the time for the wear to extend to the steel strip, ts,
is relatively short and the wear then rapldly lncreases

after r=zaching the steel strip.

Figs. 4 and 5 illustrate cross-sections through bla-
de embodiments according to the present invention. The
blade in Fig. 4 comprises steel strip 13 heving a bevel
along the edge facing the travelling paper web. Along
sald bevel an intermediate layer 17 has bz2en applied,
such a&s by plasma spraying, HVOF-spraying (high speed
oxy-fuel), or other suitable deposition technigues, and
this intermediate layer 1is preferably comprised by
tungsten carbide-cobalt or chromium carbide-nickel chro-
mium. This intermediate laver preferably has a carbide
content within the rangs about 75% to about S065%.

On top of the intermediate layer 17 a cesramic depo-
sit 15 has been applied, such as by plasma scraying,
HVOF-spraying or the like, said deposit 15 extending bey-
ond the intermediate laver 17 along the surifece of the

steel strip 13. The ceramic deposit 15 ccnventionally

L

consists of a metal oxida or mixture of ma2tzl cxides,
such a&s alumina, optionally together with zZirconium oOxi-

e,
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Fig. 5 shows an alternative embodiment of the coa-
ting blade according to the invention. In this embodiment
the intermediate layer 17 extends furthsr back into the
space between the ceramic deposit 15 and the steel strip
13. In the embodiment according to Fig. 5 the intermediz-
te layer 17 is substantially coextensive with the ceramic

deposit 195.
In Fig. & a didgram corresponding to that of Fig. 3

1s shown. Again, the ordinate shows the total thickness

of the blade section according to Figs. 4 and 5 as 100%.
In this case, thanks to the higher wear resistance of the
intermediate layer 17, the time ts for the abrasion to
reach the steel strip is significantly longer and the
blade cen eaccordingly be operated for a correspondingly
longer time before replacement.

The present invention enables significant extension
of the life of coating blades while maintaining a high
guality coating. The sandwich design disclosed herein 1s
not restricted to the embodiments described above but it
only reguires that the intermediate layer has a higher
resistance to ebrasive wear than the wear resistant depo-
sit. Accordingly, the invention 1s limited only Dby 1its

definition in the appendsd claims.
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The embodiments of the invention 1n which an exclusive
property or privilege is claimed are defined as follows:

1. A coating blade (5) for controlled application
and smoothing of a coating composition on a travelling
paper web (7) supported by a co-rotary roll (9), said
blade (5) comprising a steel strip (13) elongated in a
first direction between first and second edge sections,
sald first edge section engaging the paper web (7) and
being provided with an abrasive wear-resistant coating or
deposit (15) to extend the life of the blade,
characterized by an intermediate layer (17) positioned
between said coating or deposit (15) and said steel strip
(13), said layer (17) having a higher resistance to
abrasive wear than said coating or deposit (15).

2 . A coating blade according to claim 1, wherein
sald intermediate layer (17) comprises a material
selected from metal carbides, borides, nitrides and
composites thereof.

3. A coating blade according to claim 2, wherein
sald intermediate layer (17) comprises metal carbide
embedded in a metal matrix.

4 . A coating blade according to any one of claims
1 to 3, wherein said intermediate layer (17) has a

thickness at the tip of the blade within the range from

50 uym to 150 pum.

5. A coating blade according to any one of claims
1 to 4, wherein said intermediate layer (17) is a cermet
of a carbide and a metal.

6. A coating blade according to claim 5, wherein

salid intermediate layer (17) is constituted by a material
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having an abrasive wear resistance which 1is 2 to 6 times
higher than that of said deposit.

7. A coating blade according to claim 6, wherein
sald intermediate layer (17) is constituted by chromium
carbide and Cr-Ni.

8 . A coating blade according to any one of claims
1 to 7, wherein said deposit (15) is constituted by a
metal oxide.

9. A coating blade according to claim 8, wherein
sald deposit (15) is constituted by alumina.

10. A coating blade according to claim 9, wherein
sald deposit (15) is constituted by alumina together with
a quantity of another metal oxide.

11. A coating blade according to claim 10, wherein
sald other metal oxide is zirconium oxide.

12. A coating blade according to any one of claims
1 to 11, wherein said deposit (15) has a thickness of 0.1
to 1.0 mm, such as 0.2 to 0.5 mm, and a width in a second
direction normal to said first direction and in the plane
of said steal strip of from 4 to 12 mm.

13. A coating blade according to claim 12, wherein
said intermediate layer (17) has a thickness of 50 to 150

LLm .

14. A coating blade according to claim 12 or 13,

wherein said steel strxip has a thickness of 0.3 to 0.6
mm.

15. A coating blade according to any one of claims 1
to 14, wherein said intermediate layer (17) has a width
in said second direction not exceeding that of said

deposit.
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