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@ Double-side simultaneous coating equipment.

@ Disclosed is an equipment for simulianeously
coating an aqueous dispersion on both sides of a
base material, wherein there are provided two coater
heads inciuding at least pickup rolls and coater rolls
and the coater rolls are positioned close to each
other, preferably till reaching a distance equivalent to
a thickness of the base material, so that the coater
rolls are disposed to serve as backup roils for the
other coater head. In accordance with the present
invention, the base maierial can effectively be
transfer-coated with the aqueous dispersion, where-
by a composite material (composite film) having a
M weil-finished appearance is obtained.
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DOUBLE-SIDE SIMULTANEOUS COATING EQUIPMENT

The present invention is generally directed to a
double-side simultaneous coating equipment, and
more particularly, to a double-side simultaneous
coating equipment which may be classified into a
reverse roll coater suitable for simultaneously ap-
plying an aqueous dispersion especially of a
fluorocarbon-based polymer on both sides of a
base material formed of a plastic film or the like.

A variety of double-side simultaneous coating
equipments for simultaneousiy applying the fluorine
" aqueous dispersion on the two sides of the base
material have heretobefore been utilized. In most of
cases, however, the base material used in such
equipments is formed of a sheet of paper. A typical
exampie is illustrated in, for example, FIG. 1. This
type of equipment is arranged such that: a base
material {4) formed of a sheet of paper fed out
from an unwinder (1) via a guide roll (6) to a steel
roll (5) immersed in an immersion tank (2); and
after both surfaces of which have been coated with
a coating liquid (7), the coating liquid (7) is forced
to penetrate into the base material (4) by squeez-
ing it with scraper rolls (3) and (3'), thus obtaining
a base material (8) both sides of which have been
coated with the coating liquid (7). This type of
equipment is effective in a case where the coating
liquid (7) penetrates into the base material (4).
Whereas in ‘the case of coating a plastic film serv-
ing as a base material with a coating liquid in a
predetermined coating thickness, unlike a paper,
the piastic film can not stably be held by the roils.
It is therefore quite difficult to fixedly hold a base
material (4) in a given position between scraper
rolls (3) and (3') with- stability.

Referring next to FIG. 2, there is depicted
another typical coating equipment classified as a
transfer type equipment. The arrangement is such
that: a base material (4) fed out of an unwinder (1)
passes through guide roll (6); and the transfer and
coating are effected at almost the same moment
by coater rolls (11) and (11') as well as by pickup
rolls (10) and (10') which scoop up adequate
amounts of coating liquids (7) and (7') within coat-
ing liquid tanks (9) and (9') by use of cleaning
doctors (12) and (12'). This type of coating equip-
ment is capable of providing a well-coated material,
if a transfer efficienty is high (i.e., when the base
material and the coating liquid are suitably com-

bined). In the case of a coating liquid, for instance,

a fluorine aqueous dispersion, having a low transfer
efficiency depending on affinity of the base ma-
terial and on the liquid nature itself, it is impossible
to obtain a product with a high quality, especially
good appearance.

It is a primary object of the present invention to
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provide a double-side simultaneous coating equip-
ment capable of effectively transfer-coating an
aqueous dispersion on a base material and also
producing a composite material (a composite film
or the like) with a well-finished appearance.

Other objects and advantages of the invention
will become apparent to those skilled in the art
from the following detailed explanation. '

The present inventor has, in light of the above
situation of the prior art, keenly pursued a study of
the double-side simultaneous coating equipment
suited to coat the flucrine aqueous dispersion on
both surfaces of a plastic film. As a result, the
present inventor has devised a reverse roll coater
type of double-side simultaneous coating equip-
ment which accompiishes the above-described ob-
ject, wherein the equipment is characterized in that
two coater rolls are positioned closed to each oth-
er, preferably till reaching a distance equivalent to
a thickness of the base material, so that the re-
spective coater rolls are disposed to serve as bac-
kup rolls for the other coater head.

BRIEF DESCRIPTION OF THE DRAWINGS:

FIGS. 1 and 2 are schematic diagrams each
illustrating a prior arf coating equipment; and

FIGS. 3 through 7 are schematic diagrams
each depicting an embodiment of a double-side
simultaneous coating equipment of the present in-
vention. ’

DETAILED DESCRIPTION OF THE INVENTION:

The present invention encompasses a coating
equipment for simultaneously coating an aqueous
dispersion on both sides of a base material, a
reverse roll coater type of double-side simuita-
neous coating equipment, wherein there are pro-
vide two coater heads including at least pickup
rolls and coater rolls and the two coater rolls are
positioned close to each other, preferably till reach-
ing a distance equivalent to a thickness of a base
material, the respective coater rolls being so dis-
posed to serve as backup rolis for the other coater
head. .

The base material employed in this invention is
not particularly limited, but a plastic film may be
suitable especially for the base material. The plas-
tic film may include heat-resistant plastic films
such as a polyimide film, a polyamide film, a
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polyparabanic acid film and an aromatic polyamide
film. The film thickness is not particularly limited,
but if the film is excessively thin, a breakage will
be caused therein. Inversely, in the case of its
being too thick, the close-contact with the coater
roils will become unstable. For this reason, the
thickness is preferable in a range of from 5um to
300um.

The aqueous dispersion used in this invention
is not particularly limited but this invention is espe-
cially suited to a fluorine-based dispersion with a
low transfer efficiency. The fluorine dispersion is
defined as an agueous dispersion containing flu-
orine, more specifically, fluorocarbon polymers
such as tetrafluoroethylene polymer (TFE),
tetrafluoroethylene-hexafluoropropylene copolymer
(FEP), tetrafluoroethylene-perfluoroalkyivinylether
copolymer  (PFA), tetrafluoroethylene-ethylene
copolymer (ETFE) and polychlorotriflucroethyiene.

A solid conceniration of the dispersion is pref-
erable in a range of from 10 wt% to 70 wt%. The
concentration is, however, determined depending
on a thickness of final products, a viscosity of the
dispersion and the like. The dispersion viscosity is
preferably 1 cp to 100 p, more preferably 50 cp to
5 p. If the viscosity is lower than 1 cp or exceeds
100 p, the transfer efficiency decreases, and the
coated surfaces are poor in appearance.

Of course, there is no problem if the following
agents are added to the dispersion, which include a
thickener for adjusting the viscosity, a solvent such
as methanol and an anti-foaming agent for eliminat-
ing the foams generated when effecting the coating
process, or a pigment for coloring the dispersion.

lllustrative embodiments of the present inven-
tion will hereinafter be described with reference to
the accompanying drawings.

Turning to FIGS. 3 and 4, each of two coater
heads is composed of two rolls, viz., a plckup roll
(23) or (23) and a coater roll (24) or (24) FiG. 3
shows a case where a base material (25) is pulled
up, while FIG. 4 illustrates a case where the base
material (25) is pulled in the horizontal direction.

Referring again to FIGS. 3 and 4, the base
material (25) is fed out of an unwinder (21) and
subsequently coating liquids (27) and (27) are
scooped up by pickup rolls (23) and (23) from
coating liquid tanks (22) and (22) Both sides of
the base material (25) are almost simuitaneously
coated with the coating liquids by means of coater
rolis (24) and (24'), thus obtaining a base material
(28), the two sides of which have been coated with
the coating liquids. Fundamentally, pickup roils (23)
and (23') are preferably formed of rubber, while
coater rolls (24) and (24') are formed of steel in
terms of accuracy in thickness of the coating.
There is no trouble if the pickup roll of one of two
coater heads is arranged to be a steel roll, while

10

15

20

25

" a0

35

40

45

50

55

the coater roll is arranged to be a rubber roll.
Pickup rolls (23) and (23) do not have cleaning
doctors. A clearance between coater rolls (24) and
(24') is set slightly wider than the thickness of the
base material (25). The lower limit of clearance is
just the base material thickness and the upper limit
is set enough to exhibit a function of the respective
coater rolls as backup rolis. The upper limit value
is, though it depends on the coating thickness,
approximately a 3-fold thickness of the base ma-
terial.

The next description will be referred to speeds
of the base material (25) and of surfaces of coater
rolls (24) and (24'). In this coating method, clear-
ances between coater rolls and pickup rolls, (24)
and (23') (24') and (23') are basically as narrow as
possible. Thin films are formed on the respective
coater rolls (24) and (24) Then, the thin films
disposed on the coater rolls (24) and (24) are
preferably transferred preferably 1.1 to 20 times on
the base material (25). Hence, the surface speed of
each of the coater rolls (24) and (24') is preferably
1.1 to 20 times as high as the speed of base
material (25). If the clearance between two coater
rolls (24) and (24') sufficiently approximates to the
thickness of the base material (25), the function of
the backup rolls is sufficiently exhibited, thereby
the transfer efficiency being increased. According-
ly, when attaining the same coating thickness, it is
required that a ratio of the speed of the coater roll
surface to that of the base material be small. In
contrast, the clearance between two coater rolls
(24) and (24') is far from the thickness of the base
material (25), the function as backup rolls de-
creases, and the transfer efficiency decreases. It is
therefore necessary to increase the ratio of the
speed of the coater roll surface to that of the base
material.

Apropos of rotational directions of the individual
rolls, the coater rolls (24) and (24) are rotated in
the opposite direction to the direction in which the
base material (25) advances. On the other hand,
the pickup rolls (23) and (23) may be rotated in
any direction. As deplcted in FIG. 4, however, when
the coating liquid (27) is supplied from upper
coating liquid tank (22) the rotatlonal direction is
restricted. Namely, the coater roll (24) is rotated in
the reverse direction to the moving direction of the
base material (25), whereas the pickup roll (23) is
rotated in the moving direction of the base material
(25).

FIGS. 5 and 6 respectively show other embodi-
ments of the coating equipment according to the
present invention. The coater heads individually
consist of three kinds of rolls, viz., pickup rolls (23)
and (23'), metering rolls (29) and (29'), and coater
rolls (24) and (24'). FIG. 5 illustrates a case where
a base material (25) is pulled up, whiie FIG. 6
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shows a case where the base material (25) is
pulled in the horizontal direction.

Referring to FIGS. 5 and 6, the base material
(25) is fed out of an unwinder (21). Subsequent to
this step, coating liquids (27) and (%7,) are scooped
up by pickup rolls (23) and (23), and weights
thereof are measured by means of metering rolls
(29) and (29'), then the two sides of base material
(25) are aimost simuitaneously coated with tr}e
coating liquids by the coater rolls (24) and (24 ),
thus the base material (28), both sides of which are
coated with the liquids are obtained. The coater
rolls (24) and (24') are preferably formed of steel,
while the metering rolls (29) and (29') are prefer-
ably formed of rubber in terms of accuracy in
thickness of coating. In one of two coater heads,
the coater roll may be arranged to be a rubber roli,
while the metering roll may be arranged to be a
steel roil. if the metering roll is made of steel, the
pickup roll is made preferably of rubber, and vice
versa. As is obvious from FIGS. 5 and 6, pickup
rolls (23) and (23 ) are not possessed of the clean-
ing doctors.

The clearance between two coater rolls (24)
and (24') has the same relation as that shown in
FIGS. 3 and 4. A relation in speed between the
base material (25) and the surfaces of coater rolls
(24) and (24') is the same as that shown in FIGS. 3
and 4. With respect to the rotational directions of
the individual roils, coater rolls (24) and (24') are
rotated in the opposite direction to the moving
direction of the base material (25). On the other
hand, the pickup and metering rolls (23) and (23').
(29) and (29') may be rotated in any direction. As
illustrated in FIG. 8, however, when the coating
liquid (27') is supplied from upper coating liquid
tank (22'), the rotational direction is restricted. The
pickup roll (23') is rotated in the moving direction
of the base material (25), whereas the metering roli
(29') is rotated in the reverse direction to the mov-
ing direction of the base material (25).

Turning attention to FIG. 7, there is illustrated
still another embodiment of the present invention.
The coater heads are constituted respectively by
coater rolls and coating knives, (24) and (24'), (30)
and (30°) for measuring an amount of coating. In
FIG. 7, a base material (25) is fed out of an
unwinder (21), and the weights of coating liquids
(27) and (27'), which have been adhered to coater
rolls (24) and (24'), are measured by coating knives
(30) and (30') on coater rolls (24) and (24'). There-
after, the coating is almost simultaneously effected
on both surfaces of the base material (25), and the
base material (28), the two sides of which are
coated with the coating liquids, is thus obtained.

The clearance between two coater rolls (24)
and (24') has the same relation as that shown in
FIGS. 3 and 4. The material of which coater rolis
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(24) and (24') are formed may be steel or rubber. If
any one of two coater rolls is made of sieel,
however, the other coater roll is preferably a rubber
roll. The rotational directions of the coater rolls are
conditioned by the positional relations between
coating knives (30) and (30 ), and coater rolls (24)
and (24'). The rotational directions of the coater
rolls are opposite to the direction in which the base
material (25) is fed out. The speed of the coater roll
surfaces may be equal to that of the base material.
For the purpose of providing a well-finished ap-
pearance, the films on the coater rolls are prefer-
ably thinned. For this reason, a ratio of the coater
roll surface speed to that of the base material is set
to a value of 1.1 to 20 and a preferable method is
that the thin films are repeatedly iransferred 1.1 to
20 times on the base material.

A variety of coating knives are available for
use. For attaining the well-finished appearance,
however, a preferably "cow-nose-shaped knife™ de-
picted in FIG. 7 is adopted.

The reverse roll coater type of double-side
simuitaneous coating equipment has the following
features.

The first feature is that the respective coater
rolls of the two coater heads serve as backup rolls
for the other coater roll. Hence, a spacing between
the two coater rolls is equivalent to the thickness of
the base material passing therethrough, in other
words, the clearance therebetween is slightly larger
than the thickness of the base maierial, thereby
providing the function as backup rolls. Consequent-
ly, the efficiency of transfer from the coater rolls
onto the base material remarkably increases.

The second feature is characterized by such
an arrangement that the pickup rolls are not pro-
vided with a scraper plate corresponding fo a
cleaning doctor. The use of the cleaning doctor
entails striped residuals of coating liquids on the
pickup rolls. This in turn causes the deterioration in
appearance, because such striped residuals are
directly transferred thereon. In accordance with the
present invention, there is no necessity for using
the scraper plate, so that it is possible to obtain
films having a well-finished appearance.

Thus, even on the occasion of employing an
aqueous dispersion with a low fransfer efficiency or
a plastic film which is difficult to stably hold as the
base material between the rolls, the transfer-coat-
ing is effectively performed on the base material,
and further the well-finished appearance can be
obtained.

The coating equipment according to the
present invention can be adopted in cases where
the steps (drying, cure, etc.) after the coating pro-
cess has been carried out are the same, for in-
stance, as a matter of course, when applying the
coating liquids on the two surfaces of the base
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material, or even in the case of different coating
liquids.

The present invention will be explained in more
detail by way of examples but it is not limited
thereto or thereby.

EXAMPLE

A method of preparing a coating liquids is
given as follows.

10.2 kg of pure water and 60 g of CAR-
BOPOLE 934 (a thickener made by Goodrich
Corp.) were stirred for 15 minutes by means of a
mixer. Subsequently, 112 g of an aqueous ammo-
nia solution (25 to 28 wi%) was added to the
mixture. Then, 19.8 kg of NEOFLON ND-1 (an FEP
aqueous dispersion made by Daikin Industries Ltd.)
and 6 g of KM-85 (anti-foaming agent made by
Shin-Etsu Chemical Co., Ltd.) were further added
and the mixture was stirred for 15 minutes. The
thus obtained coating liquid had a solid concentra-
tion of 33 wt% and a viscosity of 100 cp.

The coating liquid obtained in the above-de-
scribed manner was applied to both surfaces of a
polyimide film (APICAL 25AH made by
Kanegafuchi Chemical Industry Co., Ltd.) which
was 250 mm in width and 25 um in thickness fill
each thickness of FEP layers in terms of solid on
the both surfaces reached 2.5 um by use of the
coating equipment depicted in FIG. 3. The speci-
fications and conditions of the coating equipment
are given as below:

(Specifications of the double-side coating equip-
ment)

One coater head

Coater roll: steel roll having a diameter of 150
@ and a face length of 300 mm

Pickup roli: silicone rubber roll (hardness: 70
degrees) having a diameter of 1508 and a face
length of 300 mm

The other coater head

Coater roll: silicone rubber roll (hardness 70
degrees) having a diameter of 1508 and a face
length of 300 mm

Pickup roll: steel roll having a diameter of 150
@ and a face length of 300 mm

Clearance between the two coater roils: 27 um

(Conditions)
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Line speed: 10 m/min

Peripheral velocity of the coater roll: 30 m/min
at reverse rotation

Peripheral velocity of the pickup roll: 10 m/min
at reverse rotation

Clearance between the coater roll and the pic-
kup roll: 10 um

After being coated under such conditions, the
coated film was placed in a drying furnace for 30
sec. at a temperature of 100 * C and consecutively
in a cure furnace for 30 sec. at a temperature of
400° C. As a result of these processes, there was
obtained a composite film in which both surfaces of
a polyimide film having a thickness of 25 um were
provided with FEP layers each having a thickness
of 2.5um. The appearance of this composite film
was well finished to acquire a uniform thickness (a
means thickness is approximately 31 um to 29
um).

Although the illustrative embodiments of the
present invention have been described in greater
detail with reference to the accompanying draw-
ings, various changes or modifications may be
effected therein by one skilled in the art without
departing from the scope or spirit of the invention.

Claims

1. A coating equipment of a reverse roll coater
type for simultaneously coating an aqueous disper-
sion on both sides of a base material, wherein
there are provided iwo coater heads including at
least pickup rolls and coater rolls and the two
coater rolls are positioned close to each other and
also disposed to serve as backup rolls for said
other coater head.

2. The coating equipment as set forth in Claim
1, wherein the coater rolls are positioned close to a
thickness of the base material.

3. The coating equipment as set forth in Claim
1 or 2, wherein a surface speed of each of the
coater rolls is 1.1 to 20 times as high as a speed of
the base material.

4, The coating equipment as set forth in any
one of Claims 1 to 3, wherein the aqueous disper-
sion comprises a fluorine-based aqueous disper-
sion.

5. The coating equipment as set forth in Claim
4, wherein the fluorine-based aqueous dispersion
comprises at least one selected from the group
consisting of tetrafluorcethylene  polymer,
tetrafluoroethylene-hexafluoropropylene copolymer,
tetrafluoroethylene-perfluoroalkylvinylether
copolymer, tetrafluorosthylene-ethylene copolymer
and polychlorctrifiusroethylene.
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6. The coating equipment as set forth in any
one of Claims 1 {0 5,
wherein the base material comprises a plastic film.

7. The coating equipment as set forth in Claim
8, wherein the plastic film comprises a heat-resis-
tant plastic film.

8. The coating equipment as set forth in Claim
7. wherein the heat-resistant plastic film is selected
from the group consisting of polyimide film,
polyamide film, polyparabanic acid film and ar-
omatic polyamide film.
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