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[Problem] Provided Is a film member stacking device which Is capable of correcting deformation of the film member. [Solution] The
film member stacking device has a block 11 provided with an outer end that contacts with an inner end of an opening of a first film
member which has the opening, in which the block 11 Is passed through the opening of the first flm member such that the inner
end of the opening of the first flm member contacts with the outer end of the block 11. Accordingly, It is possible to correct
deformation of the opening of the first flm member to be positioned.
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Abstract

[Problem] Provided is a filmmember stacking device which is capable
of correcting deformation of the film member.
[Solution] The film member stacking device has a block 11 provided

with an outer end that contacts with an inner end of an opening of

a first film member which has the opening, in which the block 11 is

passed through the opening of the first film member such that the

inner end of the opening of the first film member contacts with the
outer end of the block 11. Accordingly, it is possible to correct

deformation of the opening of the first film member to be positioned.
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Specification

ER STACKING DEVICE AND METHOD OF

L*]
=
L

(Title of Invention] FILM M]

THE SAM!

L*J

[Technical Field]

(0001 ]

The present invention relates to a film member stacking device

and a method of the same.

[Background Art]

[0002]

In recent vyears, a fuel cell, which operates even at room

temperature and can have high power density, has been attracting

attention as a power source for electric vehicles and as a stationary

power source 1n response to social needs or trends based on energy

or environmental problems. In principle, a product of a fuel cell

due to an electrode reaction 1s water and the fuel cell 1s a clean
power generation system having little 1mpact on the global

environment. Particularly, a polymer electrolyte fuel cell (PEFC)

operates at a comparatively low temperature, and therefore, 1is

anticipated as a power source for an electric vehicle.

[0003]

Such a fuel cell 1ncludes a membrane electrode assembly

(hereinafter, referred to as MEA) having an electrolyte membrane;

a catalyst layer which 1s formed on both surfaces of the membrane;

a gas diffusion layer (GDL); and the like. Moreover, the fuel cell

is structured such that a plurality of MEAs are stacked through a

separator.
[10004]

The MEAs and the separators are alternately stacked and are
further stacked together with a current collector plate that collects

generated power; an 1nsulating plate that insulates an end plate and
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the current collector plate; and the like.

[0005]

A hole, through which fuel gas having hydrogen, air as oxidant

gas, or the like 1s passed, 1s provided 1in each of these members.

An O-ring, a gasket, or the like 1s disposed between each of the

F

members to prevent leakage of these fluids.

[0006]

In the related art, when manufacturing such a fuel cell, 1n

order to position each of the members at each predetermined position,

each side surface of the members are set to be brought 1nto contact
with a positioning guide (PTL 1).

[Citation Lists]

[Patent Literature]

(000 7]

[PTL 1] Publication of Japanese Patent Application 2003-86232

—

[Summary of the Invention]

[Problems to be Solved by the Invention]
(0008]

However, 1n the method disclosed 1in PTL 1, even though 1t 1is

possible to position the MEAs, the separators, the current collector

rlates, the end plates, the insulating plates, and the like, 1t 1is

not possible to position the O-rings, the gaskets and the 1like

therebetween.

[0009]

This happens because the O-ring or the gasket 1s deformed, even

' -

1f the side surface (outer end) of the O-ring, the gasket, or the

like 1s abutted to the guide since the 0O-ring, the gasket, or the
like 1s thin and has low rigidity.

[0010]

An object of the present invention 1s to provide a £ilm member
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stacking device and a method of the same, which are capable

of correcting deformation of a film member.

[Means to Solve the Problems]

(0011]

In order to achieve the above-described object, 1in one

aspect the film member stacking device of the present

invention includes a block provided with an outer end that

contacts with an inner end of an opening of a first film

member which has the opening, in which the inner end of the

opening of the first film member is positioned by the block

and the first film member is stacked on a second film member.

[0012]

In addition, in order to achieve the above-described

-~

object, in one aspect a method of stacking a film member oI

the present invention includes a step of positioning a first

film member so that an inner end of an opening of the first

film member contacts with an outer end of a block which 1s

provided with the outer end that contacts with the inner end

of the opening of the first film member which has the opening;

and a step of stacking the first film member positioned Dby

the block on the second film member.

[Effects of the Invention]

[0013]

According to the present invention, the block is allowed

to pass through the opening of the first film member so that

the inner end of the opening of the first film member contacts

with the outer end of the block. Accordingly, even 1if the

first film member is deformed, it is possible to return the

shape of the opening to its original shape by correcting the

deformation and stack the first film member on the second

fi1lm member.

P

[Brief Explanation of the Drawings]

(0014}
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Fig. 1 is a schematic perspective view for illustrating a film

member stacking device of a present embodiment 1.

Fig. 2 is a view for illustrating an example of a shape of an

opening of a first film member and a shape of a block.

Fig. 3 is a view for illustrating an example of a shape of an

opening of another first film member and a shape of a block.

Fig. 4 is a view for illustrating an example of a shape of an

opening of still another first film member and a shape of a block.

Fig. 5 1s a plan view of a first plate.

Fig. 6 1is a plan view of a second plate.

Fig. 7 is a view for illustrating a positional relationship

of a second film member on the second plate.
Fig. 8 is a side view for illustrating positional relationships

between the first plate, the block, the second plate, and the second

film member.

Fig. 9 is a view for 1llustrating a stacking method of the

present embodiment 1.

bl

Fig. 10 is a view for i1llustrating the stacking method of the

present embodiment 1.

)

the

Fig. 11 is a view for 1llustrating the stacking method o:

present embodiment 1.

Fig. 12 is a schematic side view for illustrating a film member

stacking device of a present embodiment 2.

F

Fig. 13 is a view for 1llustrating a stacking method of the

present embodiment 2.

F

Fig. 14 is a view for 1llustrating actions of embodiments.

[Embodiments of Carrying Out the Invention]

[0015]

P

Hereinafter, embodiments of the present invention will be

described with respect to accompanylng drawings. The same elements
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in the description of the drawings are given the same reference

numerals and the description thereof will not be repeated. In

addition, the dimension ratio of the drawings 1s exaggerated for

P

convenience of explanation, and in some cases, the dimension ratio

1is different from that of the actual ratio.

[0016]

[Embodiment 1]

(Device Configuration)

Fig. 1 is a schematic perspective view for 1llustrating a film

member stacking device of the present embodlment.

[0017]

A film member stacking device 1 1s used for stacking and

affixing a gasket onto an MEA which 1s used for a fuel cell. Here,

the gasket isa first filmmember and 1s a thin film-like member having

an opening therein. The function of the gasket 1s to prevent gas,

which passes through a catalyst layer, from leaking 1into the

surroundings. The MEA 1s a second film member.

[0018]

The film member stacking device 1 1s formed of two portions.

One of them 1s formed of a block 11 that 1s adapted to the shape ot

the opening inside the first film member and a first plate 12 which

holds the first film member and onto which a block 11 1s placed.

Another one is formed of a second plate 20 for holding the second

film member. The broken line 1n the drawing i1ndicates a position
at which the block 11 is placed on the first plate 12.

[0019]

In addition, the film member stacking device 1 has a film guide

31 for positioning the second film member on the second plate 20;

and a plate guide 32 for positioning the first plate 12 and the second

plate 20, as accessories. The film guide 31 and the plate guide 32
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are freely removable from the second plate 20. The film guide 31

and the plate guide 32 serve as a plate position adjusting means.

The positioning method using the film guide 31 and the plate guide

32 will be described in a method of stacking the film member to be

described later. In addition, the plate guide 32 may be provided

on at least two adjacent sides of four sides of the second plate.

The film guide 31 and the plate guide 32 may be provided so as to

come 1into contact with all of the sides thereof. However, 1f the
filmguide and the plate guide are provided on all of the sides thereot,

when setting the second filmmember on the second plate 20, the second

film member needs to be put 1into the film guides 31 which are provided

on the four sides thereof, which can be problematic. In contrast,

1f the film guide and the plate guide are provided so as to come 1nto

contact with two sides thereof, 1t 1s possible to perform the

positioning without any problem. In addition, 1t 1s easy, since the

second film member only have to be abutted against two sides thereof,

when setting the second film member on the second plate 20.

[0020]

The block 11 has a shape in which the top of a gquadrangular

P

pyramid shape 1s cut off. An upper surface portion 15 and a bottom

P

surface portion 16 are quadrangles. The area of the upper surface

portion 15 1s smaller than that of the bottom surface portion 16.

That 1s, the block 1s made to have the same ocutline from the bottom

surface portion 16 to the upper surface portion 15 in a plan view

viewed from an upper surface side or a bottom surface side, and the

size thereof 1s made todecrease 1nadirection fromthe bottom surface
portion 16 to the upper surface portion 15.

[0021]
A vertical portion 17 having a certain height 1s provided on

the bottom surface portion 16. The vertical portion 17 becomes an



10

15

20

25

CA 02880186 2015-01-26

-

outer end of the block. The vertical portion 17 contacts with an

inner end of the opening of the first film member when positioning
the first film member.
[0022]

The height of the vertical portion 17 may be higher than or

equal to at least the thickness of the first filmmember (for example,

the gasket). The height thereof 1s not particularly limited, but

it is preferable to have a height to the extent that the inner end

of the opening of the gasket easily contacts with the vertical portion

17 when the block 11 is allowed to pass through the opening of the

F

gasket. The thickness of the gasket 1i1s, for example, about 50 pm

to 2 mm. Therefore, if the vertical portion 17 1s made to have the

same height in accordance with the thickness of the gasket, 1t becomes

difficult to determine whether or not the inner end of the opening

is reliably in contact with the vertical portion 17. Therefore, 1t
1s preferable that, when the block 11 1s allowed to pass through the

gasket, the vertical portion 17 has a height to the extent that the

——

vertical surface of the wvertical portion 17 can be seen and the

F

situation where the inner end of the opening of the gasket 1s 1in

reliable contact with the vertical portion 17 can be seen. For

P F
p—

example, it 1s sufficient 1f the height of the vertical portion 1is

about 1 mm to 10 mm.

(002 3]

In addition, the size of the bottom surface portion of the block

is formed to be the same as or slightly greater than that of the opening

of the first film member. Accordingly, when performing positioning

F

by allowing the block 11 to pass through the opening of the first

film member, 1t i1s possible to correct the shape of the first film

F

member, 1n particular, the shape of the opening of the first film

member to a shape having neither wrinkles nor distortion as the first
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film member 1s pulled.
(0024]

The extent to which the size of the bottom surface portion 16

of the block 1s increased over that of the opening of the first film

member cannot be flatly determined 1n accordance with the size ot

the entire first film member, the size of the opening thereof, or

F

the material of the first film member. For this reason, the block

may have a size to the extent that the wrinkles or the distortion

of the first film member can be corrected. When the block 11 1s

F

excesslvely larger than the opening thereof, even 1f the shape of

the first filmmember 1s corrected after allowing the block 11 through

the opening thereof, the shape of the opening of the first film member

1s changed since the opening of the first film member tends to return
to 1ts original shape 1n a step 1n which the block 11 1s removed.
For this reason, there 1s a concern that the positioning accuracy

F

may deteriorate. For example, 1n the case of the gasket, when the

P

size of the shape which i1s formed by the inner end of the opening

F

of the first film member as a space between opposite sides of the

bottom surface portion of the block 1s regarded to be 100%, the shape

F

formed by the outer end of the bottom surface portion of the block

may be made larger to about 100.1% to 101%. With such a size, 1in

view of the material (to be described later 1n detail) of the gasket,

even 1f the block 11 1s allowed to pass through the opening, it is

possible to reliably correct the shape of the gasket without causing

any deformation due to the block 11.

[0025]

The height (vertical height from the bottom surface portion

to a front surface portion) of the block 11 i1s not limited at all.

The block 11 may have a height which facilitates handling when

stacking a film using the block 11.
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[00206]

The block 11 may have any material as long as the material 1s
not easily deformed. For example, it 1is possible to use various
materials such as metals such as aluminum alloy, stalnless steel,

and brass; a hard plastic such as acrylic resin or polycarbonate;

Or a ceramic.

(002 7]

In addition, the block 11 may have a cavity thereiln as long

as the external shape, in particular, the shape of the vertical

portion 17, 1s maintained.

[0028]

The block 11 i1is made to have a shape which 1s adapted to the

shape of the opening of the first film member. Figs. 2 to 4 are views

for illustrating examples of the shapes of openings of the first film

member and the shapes of blocks. In Figs. 2 to 4, each (a) 1s a side

view of the block 11, each (b) 1s a plan view of the bottom surface

portion 16 of the block, and each (c) 1is a plan view of a first film

member 100.

[0029]

For example, when the shape of the opening 101 of the first

gr—
oy,

film member 100 1s a quadrangle as shown 1n Fig. 2(c}), the shape of

the bottom surface portion 16 of the block also becomes a quadrangular

shape in accordance with the shape of the opening thereof as shown

in Figs. 2(a) and 2(b). This example corresponds to the block 11

shown 1in Fig. 1. The shape of the block shown herein 1s a square,

g

but the same 1s true on a rectangle or the like. The size of the

F

bottom surface portion 16 of the block 1s formed to be the same as

or slightly greater than that of the opening 101 of the first film

member 100. In the drawing, the size of the bottom surface portion

F

of the block and the size of the opening of the first film member
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are drawn to be the same as each other (the same principle applies

to other drawings).
[0030]

In addition, for example, when the shape of the opening 101

of the first film member 100 1s a circle as shown in Fig. 3(c), the

F

shape of the bottom surface portion 16 of the block also becomes a

P
p—

circular shape 1in accordance with the shape of the opening thereof,

as shown in Figs. 3(a) and 3(b). Even in this case, simillarly to

Fig. 1, the block 1s similarly scaled down from the bottom surface

portion 16 to the upper surface portion 15. Accordingly, the shape

ﬁ

of the upper surface portion 15 also becomes a circular shape.

[0031]

In addition, for example, when the shape of the opening 101

P

of the first film member 100 1s a quadrangular shape with arc-1like

corners, as shown in Fig. 4(c), the shape of the bottom surface portion

16 of the block also becomes a quadrangular shape with arc-like

P

corners in accordance with the shape of the opening thereof, as shown

in Figs. 4(a) and 4(b). Even 1n thils case, similarly to Fig. 1, the

block 1s similarly scaled down from the bottom surface portion 16

to the upper surface portion 15. Accordingly, the shape of the upper

surface portion 15 also becomes a quadrangular shape with arc-1like

corners.

[0032]

F

In addition, the shape of the block 11 may be determined in

accordance with the various shapes of the gaskets.

[0033]

Next, the first plate 12 is provided such that the block 11

1s placed thereon, and holds the first filmmember which 1s positioned

by the block 11.

[0034]
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Fig. 5 is a plan view of the first plate 12 and 1s a view when
viewed from a side on which the block 11 is placed. The broken line

in the drawing indicates a position at which the block 11 1s placed.

[0035]

As shown in the drawing, the first plate 12 1is a flat plate-like

member. Inthe first plate 12, inorder tohold the first filmmember,

for example, vacuum suction or electrostatic suction 1s used. In

Fig. 5, a case of vacuum suction is 1illustrated. As shown in the
drawing, there is a hole 18 which 1s connected to a vacuum suction
device (not shown), and a groove 19 which is in communication with

the hole 18. A single hole 18 or a single groove 19 may be provided.

However, it is preferable that the groove 19 be provided so as to

P

continuously surround the periphery of the position at which the

block 11 is placed in order to reliably hold the first film member.

[0036]

Besides this, although not shown in the drawing, a plurality

of grooves 19 may be provided with respect toa hole 18, or a plurality

L

of suction holes connected to a vacuum suction device may be provided
so as to surround the periphery of the position at which the block

11 is placed, without providing the groove.

[0037]

In addition, 1n order to more strongly perform the wvacuum

suction of the first film member, an O-ring (not shown) may be further

provided in the outer periphery of the groove 19 (or a plurality of

suction holes).

10038 ]

In acase of using the electrostatic suction, although not shown

in the drawing, an electrode for the electrostatic suction may be

provided so as to surround the periphery of the position at which

the block 11 1s placed.
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[0039]

With the first plate 12 which holds the first film member

positioned by the block 11 in this manner, i1t 1s possible tomaintain

the corrected shape of the first film member, even after the block

11 1s removed (refer to a method of stacking the film member to be

described later).

[0040]

There are various techniques for positioning the first plate

12 and the block 11. For example, the block 11 is positioned by

providing a step 1n a portion of the first plate 12 on which the block

b

11 is placed. Bolt holes are provided 1n the first plate 12 and the
block 11, and bolts, which pass through these bolt holes, are 1nserted

thereln 1n a state in which the block 11 is placed on the first plate

12 to fix and position the block thereto. A concave portion 1s

provided on the first plate 12 and a convex portion 1s provided under

the block 11 toposition the blockusing the combination of the concave

and convex portions. Besides, other techniques may be applied as

long as the first plate 12 and the block 11 are positioned at a

P
o

predetermined position. As a matter of course, the positioning of

the block 11 with respect to the first plate 12 1s performed to

position the block 11 on the first plate 12 such that the inner end

F

of the opening of the first film member 1s positioned at a

predetermined position of the second film member.

[0041]

However, a projection or the like 1s not provided on the surface

of the first plate 12 on which the first film member is held. This

1s because the first film member held by the first plate 12 1is

superimposed on the second f1lmmember on the second plate 20 together

with the first plate 12, as will be described later, and therefore,

any projection on the surface of the first plate 12 on which the first
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film member 1s held interrupts the positioning therebetween.

[0042]

It is preferable that the material of the first plate 12 be
a non-metallic material, for example, a hard plastic such as acrylic

resin or polycarbonate; or a ceramic. This 1s required i1n order to

‘rom being i1ntroduced to the second film member

|

prevent any metal
since the first plate 12 contacts with the second film member when

stacking the first film member on the second filmmember. As amatter

ﬁ

of course, the material of the first plate may be metal 1f the contact

between the second film member and metal does not cause any problem.

[0043]

Next, the second plate 20 1s a plate for positioning the second

filmmember. Fi1ig. 6 1s a plan view for 1llustrating the second plate

20.
[0044]

As shown 1n the drawing, the second plate 20 has a flat
plate-like shape. It i1is preferable that the material of the second

plate 20 be a hard plastic such as acrylic resin or polycarbonate;

or a ceramic, for example. The second plate 20 contacts with the

second film member. Therefore, 1t 1s preferable that the second

P

plate 20 be formed of a non-metallic material in a case 1n which the

second film member (for example, an MEA) dislikes metal. As amatter

P

of course, thematerial of the second plate may bemetal 1f the contact

between the second film member and metal does not cause any problem.

[10045]

Although not shown in the drawing, the second plate 20 may hold

the second film member through wvacuum suction or electrostatic

suction. This 1s required 1in order to prevent the position of the

positioned second fi1lm member from moving during the stacking work

since the second film member 1s also thin and light. If the second
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film member is to be positioned only by being allowed to still stand,

such a holding device 1s not required.

[0046]

(Method of Stacking Film Member)

A method of stacking a film member using the above-described

F

film member stacking device 1 of the present embodiment 1 will be

described.

(0047}

First, the positional relationship between each member will

be described. Fig. 7 1is a view 1illustrating a positional

F

relationship of the second film member on the second plate.

[0048]

Here, an example of an MEA as a second film member 200 will

be described. In the MEA, a catalyst layer 202 1s formed on both

surfaces of an electrolyte membrane 201 (in the drawing, only the

catalyst layer 202 on one surface of the electrolyte membrane 201
is shown (the same applies to other drawings)). When stacking the

first film member (here, gasket) on the MEA, 1t 1s desired that the

gasket be stacked on the periphery of the catalyst layer without

covering the catalyst layer. An MEA as the second film member 200

is a film member in which the catalyst layer (second member) 202 1s

formed on the electrolyte membrane (first member) 201.

[0049]

A film guide 31 is provided 1in order to position and dispose

the second film member 200 (MEA) at a predetermined position on the
second plate 20, as i1llustrated in Fig. 7.

[0050]

At this time, 1t is possible to position the second film member

in an X direction and a Y direction on a plane coordinate by setting

the width (w in the drawing) of the film guide 31 as a distance between
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each outer end of two adjacent sides of four sides of the second plate

20 and each outer end of the second film member 200 (MEA).

Accordingly, the film guide 31 may be provided so as to have a

predetermined distance from each outer end of the two adjacent sides

-

of four sides of the second plate 20. In general, the distances

- .

thereof in the X direction and the Y direction may be the same as

each other, and therefore, the widths (the width Wx in the X direction

and the width Wy in the Y direction in the drawing) of the film guide

P

31 may be the same as each other. As amatter of course, 1f the second

filmmember is to be located at a different position in the Xdirection

and the Y direction, the width of the film guide 31 may be changed
in accordance with the position.
[0051]

In addition, the same principle applies to the plate guide 32,
and it is possible to position the plate in an X direction and a Y
direction on a plane coordinate (refer to Fig. 1) by providing a plate

F P

gulide at each outer end of two adjacent sides of four sides of the

second plate 20.

[0052]

The filmguide 31 may not be provided, and the second filmmember

200 (MEA) may be positioned by making the second film member 200 (MEA)

be directly abutted against the frame guide 32.

[0053]

Fig. 8 is a side view for 1llustrating positional relationships

between the first plate, the block, the second plate, and the second

film member. The drawing 1s provided only to 1llustrate the

positional relationships therebetween and 1s not for i1llustrating

a state while stacking the first filmmember and the second filmmember.

In addition, the film guide 31 and the plate guide 32 are provided

on two adjacent sides of the second plate 20 as previously described,
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but only a side of the second plate 20 1is shown 1n Fig. 8 to simplity

understanding.

(0054 ]

As illustrated in the drawing, the position of the block 11

with respect to the first plate 12 is set such that the inner end

o~ -

of the opening of the first

"ilm member 100 (gasket) is coincident

| —

with the outer end of the catalyst layer 202 or is positioned slightly

outside the outer end thereof (in the drawing, the i1nner end of the
opening thereof i1s coincident with the outer end of the catalyst
layer) in a state in which each side portion of the first plate 12
and the second plate 20 is positioned so as to be flush with each
other using the plate guide 32. That 1s, the outer end of the block

11 is set to be coincident with or to be positioned slightly outside

the outer end of the catalyst layer 202 of the second film member
200 (MEA) on the second plate 20.

[0055]

It 1s possible to stack the first film member 100 (gasket) on

P

the periphery of the catalyst layer 202 by simply positioning the

first plate 12 and the second plate 20 using the plate guide 32, by

positioning these members 1n this manner.

[00506]

When the gasket 1s stacked on an MEA, 1t 1s preferable that

there 1is no gap between the outer end of the catalyst layer and the

inner end of the opening of the gasket. However, a slight gap

therebetween will not be a problem. The function of the gasket 1is

to prevent leakage of gas which 1is passed through the catalyst layer.

For this reason, 1f the gasket 1s hung on the catalyst layer and covers

a portion of the catalyst layer, the utilization efficiency of the

catalyst layer deteriorates, which 1s not preferable. 1In contrast,

there 1s no influence on the effect of preventing leakage of the gas,
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even 1f there is a gap between the outer end of the catalyst layer

and the inner end of the opening of the gasket. Therefore, even a
slight gap therebetween will not be a problemn.
[0057]

The stacking method will be described. Figs. 9 to 11 are views

for illustrating the stacking method of the present embodiment 1.

(0058]

First, the block 11 is placed on the first plate 12. Then,

the first film member 100 is compressed onto the surface of the first

plate 12 such that the block 11 is passed through the opening of the

first film member 100 from the top of the block 11. At this time,

the opening is reliably put up to the bottom surface portion 16 ot

the block 11, that 1s, the opening i1s reliably put thereto so as to

P

be attached to the surface of the first plate 12.

[0059]

This may be accomplished using a squeegee 300 or the like as

shown in Fig. 9(a). The squeegee 300 uniformly compresses the first

P
—

film member 100 1n a direction of the bottom surface portion 16 of

the block 11 along the slope of the block 11 from the top of the block

11 such that the first film member 1s attached to the surface of the

first plate 12 (that i1s, in the drawing, the squeegee 300 1s moved

F

from the position of the alternate long and short dash line to the

position of the solid 1line). The squeegee 300 may compress the first

P

film member in a direction of the bottom surface portion 16 while

malntaining the tension in a direction (arrow A shown 1n the drawing)

P

of sgueezing the block 11, at all times. This may be accomplished,

for example, by squeezing the squeegee 300 by using foamed urethane

or the like having excellent elasticity.

[0060]

Alternately, as shown in Figs. 9(bl) and 9(b2), a guide plate
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350 is provided separately, and the squeegee 300 1s configured to
be moved along a groove 351 (or a rail) which 1s provided on the guide

plate 350. The groove 351 (or the rail) on the guide plate 350 1s

provided such that a bracket 352 moves along the inclination of the

slope of the block 11. The squeegee 300 1s attached to the bracket

352 so as to be able to move along the slope of the block 11 at all

times. Accordingly, the squeegee 300 compresses the first film

member 100 in the direction of the bottom surface portion 16 of the

block 11 by being guided by the groove 351 (or the rail) from the

top of the block 11 such that the first film member is attached to

the surface of the first plate 12 (that 1s, in the drawing, the

F

squeegee 300 1s moved from the position of the alternate long and

short dash line to the position of the solid 1line).
(0061]
Fig. 9(bl) 1s a view showing the guide plate when viewed from

a side direction of the block and Fig. 9(b2) 1s a view 1including the

guide plate when viewed from a direction of the upper surface portion

of the block (Fig. 9 (b2) shows a state 1n which the first film member

100 is attached to the surface of the first plate 12).

[0062]

Figs. 9(a), 9(bl), and 9(b2) show views 1n which the squeegee

300 is provided so as to come into contact with two facing sides
(slopes) of the block 11. However, the squeegee may be provided so

as to come into contact with all of the four sides (slopes) of the

block 11.
[0063]

An adhesive 1s applied to both surfaces or to a single surface

of the gasket, which 1s the first film member 100, used herein 1in

-

advance. Release paper 1s spread on the surface of the adhesive

surface 1n order to prevent the adhesive surface from being attached
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to other members while working.

(0004 ]

Next, once the first film member 100 1s compressed up to the

bottom surface portion 16 of the block 11, the first plate 12 holds

4

first film member 100. Then, the block 11 1s removed.

the

[0065]

Meanwhile, as shown in Fig. 10, the plate guide 32 1s disposed
on the outer periphery of the second plate 20 and the film guide 31

is provided on the second plate 20 along the plate guide 32. Then,

the second film member 200 is positioned by the film guide 31 and

is placed on the second plate 20. The film guide 31 and the plate
guide 32 are provided on two adjacent sides of the second plate 20

as previously described. However, only a side 1s shown in Fig. 10

for easy understanding.

100606]

Next, as shown in Fig. 11, the film guide 31 1s removed from

the second plate 20. Then, the release paper of the first film member

100 on the first plate 12 is peeled off, and then, the first plate

12 is put on the second plate 20 along the plate guide 32 by making

the surface of the first film member face the second plate 20.

ﬁ
p—

Accordingly, the first film member 100 1s affixed onto the second

film member 200. At this time, a pressure by which the first plate

12 is pressed in the second plate 20 direction may be applied such

that the first film member 100 and the second film member 200 are

closely adhered to each other. The plate guide 32 1s provided on

two adjacent sides of the second plate 20 as previously described.

However, only a side 1s shown 1in Fig. 11 for easy understanding.

[0067]

As described above, a stacked body configured to have the first

"

film member 100 and the second file member 1s formed. In a case of
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stacking the first film member 100 on both the surfaces of the second

film member 200, the same operation may be performed after turning

over the second film member 200 thereafter.

(0068 ]

5 In the present embodiment 1, the positioning of the first film

P

member 100 on the first plate 12 and the positioning of the second

filmmember 200 on the second plate 20 can be independently performed.

[0069]

In addition, in the above-described stacking method, the block

10 11 was set to be previously positioned on the first plate 100 1in

relation to the second film member 200 on the second plate 20.

However, the present invention is not limited thereto and the block

gr—
-

11 may be put on the first plate 100 regardless of the position of

the second film member 200 on the second plate 20. In this case,

15 after holding the first film member 100 using the first plate 100,

the first film member may be positioned with respect to the second

film member 200. In this case, the film guide 31 and the plate guide

32 are not reguired.
[0070]
20 [Embodiment 2]

(Device Configuration)

Fig. 12 is a schematic side view for illustrating a film member

stacking device 2 of a present embodiment 2.

(0071}

25 A film member stacking device 2 1is used for stacking and

uel cell. Here,

| N—_—

affixing a gasket onto an MEA which 1s used for a

the gasket is a first film member 100 and is a thin film-like member

having an opening therein. The function of the gasket 1s to prevent

gas, which passes through a catalyst layer, from leaking into the

30 surroundings. The MEA 1s a second film member 200.
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(0072]

The film member stacking device 2 has a plate 50 for holding

the second film member 200 (not shown in Fig. 12), and a block 11

which 1is placed on the second film member held by the plate 50 and

performs positioning of a first film member 100 and correction of

the shape of the first film member.
[0073]

The plate 50 1s a flat plate-like member. Here, a material
which transmits at least light required ftor the positioning to be

described later 1s used. For example, hard and light transparent

members such as acrylic resin or polycarbonate are preferably used.

10074 ]

The plate 50 preferably holds the second filmmember 200 through

vacuum suction or electrostatic suction. This 1s used 1n order to

F

prevent the position of the positioned second film member 200 from

moving during the stacking work since the second film member 200 is

also thinand light. If the second filmmember 200 1s to be positioned

only by being allowed to still stand, such a holding device 1s not

regulired.

[0075]
The block 11 1s the same as the block 11 described in the

embodiment 1. That 1s, the block has a shape in which the top of

a quadrangular pyramid shape 1s cut off. Avertical portion 17 having

a certain height 1s provided on a bottom surface portion 16. The

vertical portion 17 becomes an outer end of the block. The vertical

portion 17 contacts with an i1nner end of the opening of the first

film member 100 when positioning the first film member 100.

[0076]

P

However, 1t 1s preferable that the material of the block 11

be, for example, a hard plastic such as acrylic resin or
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polycarbonate; or a ceramic. In the present embodiment 2, the block

11 is directly placed on the second filmmember 200. For this reason,

it is preferable to use non—-metallic materials in case direct contact

between the second film member 200 and metal 1s not preferable. As

P
p—

a matter of course, the material of the first block may be metal 1if

the contact between the second film member 200 and metal does not

cause any problemn.

[0077]

(Method of Stacking Film Member)

A method of stacking a film member using the above-described

film member stacking device 1 of the present embodiment 2 will be

described.

[0078]

P

Fig. 13 is a view for illustrating a stacking method of the

present embodiment 2.

(0079]

Similarly to the embodiment 1, the first film member 100 1s

a gasket and the second filmmember 200 is an MEA also 1n the embodiment

2. Inaddition, an adhesive 1s applied to both surfaces of the gasket,

which is the first film member 100, in advance, and release paper
1s affixed thereon.
[(0080]

First, as shown in Fig. 13(a), the second film member 200 1s

gp—

placed on the plate 50. At this time, any position of the second

film member 200 with respect to the plate 50 may be taken on the second

plate 50 as long as the position 1s within a range in which an end

portion (in particular, a corner) of the catalyst layer 1s recognized
using a camera to be described later.

[0081]

Next, as shown 1in Fig. 13(b), the block 11 1s placed at a
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predetermined position of the second film member 200, which 1s the
catalyst layer herein. At this time, in order to check the position
of the catalyst layer, it is possible to use, for example, a position
detecting system using light.

[0082]

The MEA which is the second film member 200 1s a film member
in which a catalyst layer (second member) 202 1s formed on an

electrolyte membrane (first member) 201. Light transmittance in the

electrolyte membrane 201 and the catalyst layer 202 for this 1s

different fromeach other. Specifically, the portion of the catalyst

layer 202 has low light transmittance compared to the portion

configured of only the electrolyte membrane 201 (that 1is, the

periphery portion on which the catalyst layer 1s not formed).

Therefore, when the plate 50 1s exposed to light from the bottom of

the plate and the transmitted light is photographed using a camera

from the top of the plate, a portion with the catalyst layer in the
photographed 1image 1is dark and the other portion 1s bright.

Accordingly, the end portion of the catalyst layer 202 can be detected.

An already existing position detecting system may be used for such
a position detecting system. For example, a 1light source 1s disposed

under the plate 50 and a camera 1s disposed on the top (a side on

which the block 11 1s placed) of the plate. Then, the block may be

positioned by putting the 1image of the camera 1nto a personal computer
or the like and detecting the position of the catalyst layer, that
is, the range of the dark portion in the image using i1mage recognition
software which 1s introduced 1n the personal computer 1n advance.

[0083]

Positioning of the block 11 1s performed so as to align an outer

P

end of a bottom surface portion of the block at a position which 1is

separated from the detected end portion of the catalyst layer by a
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predetermined amount. Here, the position separated from the end

F

portion of the catalyst layer by a predetermined amount refers to

an amount for separating

portion of the catalyst

the outer end of the block from the end

layer which 1s detected by an amount

corresponding to a different size when the size of the bottom surface

portion of the block is la

size of the bottom surface portion o:

rger than that of the catalyst layer. The

P

- the block 1s the same as or

slightly greater than that of the catalyst layer. This is required

1n order to prevent the gas

as also described 1n the

(10084 ]

ket trom being hung over the catalyst layer

embodiment 1.

The positioning of the block 11 may also be visually performed

without using such a position detecting system.

[0085]

Next, as shown 1n Fig. 13(c), the first film member 100 is

pressed to and affixed on

the second film member 200 such that the

block 11 1s passed through the opening of the first film member 100.

At this time, the release paper 1s removed.

[0086]

F

For the operation of allowing the block 11 to pass through the

opening of the first film

member 100, a squeegee or the like may be

used similarly to the embodiment 1 (refer to Fig. 9).

[0087]

A stacked body configured to have the first film member 100

and the second file membe

r 200 1s formed by removing the block 11.

When removing the block 11, the first film member 100 may be pressed

down so as to prevent the first film member from being peeled off

from the second film memb
operation, 1t 1s possible

like, which i1s used when t

er 200 along with the block 11. For this

to use, for example, the squeegee or the

he first film member 100 is passed through
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the block 11, as 1t 1s, as a tool for pressing the first film member
100. Particularly, when the squeegee 300 1s moved using the guide

plate 350, since the guide plate 350 and the squeegee 300 are

configured separately from the block 11, 1t is possible to remove
the block 11 while pressing the first film member 100 using the

squeegee 300.
[0088]

As a matter of course, the first film member 100 may be pressed

using other members (tools) i1nstead of the squeegee. In addition,

the first film member 100 may be prevented from being adhered to the

block 11 when removing the block 11, by removing the block 11 after

the first filmmember 100 1s sufficiently compressed and adhered onto

the second film member 200.

[0089]

In addition, after removing the block 11, pressure may be

applied to the first film member 100 and the second film member 200

for making the first filmmember and the second film member be closely

adhered to each other.

[0090]

P

In a case of stacking the first film member 100 on both the

P

surfaces of the second film member 200, the same operation may be

-

performed after turning over the second film member 200 thereafter.
[0091]
[Action]

Actions which are common to the above-described embodiments

1 and 2 will be described.

[0092]

P

Fi1g. 14 1s a view for 1llustrating actions of embodiments.

[0093]

A thin film member such as a gasket having an opening therein
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1s, for example, easily curled as a whole as shown in Fig. 14 (a),

F

or a wrinkle 150 1s easily formed 1in a portion of the film member

as shown 1n Fig. 14(b). For this reason, in some cases, the shape

of the opening 1s not settled even 1f the film member 1s simply

positioned at the outer end portion of the film member.

[0094]

In the present embodiments 1 and 2, 1t 1s possible to correct

the shape of the opening by stretching the opening of the second film

member 200 as shown 1n Fig. 14 (c) by allowing the block 11 to pass

through the opening of the first film member 100.

[0095]

In addition, as 1s previously described, 1t 1s possible to more

reliably correct the shape of the opening of the first film member

100 by making the size of the block 11 be slightly larger than the

size of the opening of the first film member 100.

[0096]

In a case where there 1s a curl or a distortion in the film

member, or the film member 1s wrinkled, manually spreading out the

opening thereof to affix the opening onto a predetermined position

requires a skill and does not go well 1f the operator is unskilled.

From this point of view, 1t 1s possible to perform the positioning

P

of the film member by automatically correcting such a shape of the

opening using the block 11 as shown in the present embodiments 1 and

2. Particularly, 1in the case where the filmmember is an inextensible

material such as the gasket, deformation which may occur in rubber

or the like 1s not caused even 1f the filmmember is pulled by allowing

the block 11 to pass through the opening. Therefore, the deformation

such as the curl, the distortion, and the wrinkles can be solved by

controlling only the inside of the opening.

[0097]
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Herelnafter, the gasket and the MEA (catalyst layer and

electrolyte membrane) which are examples of the first and second fi1lm

members will be described 1n detail.

(0098 ]

[Gasket]

The gasket 1s the first film member 100 1n the present
embodiment. Examples of the gasket include rubber materials such

as fluorine rubber, silicone rubber, ethylene propylene rubber

(EPDM), and polyisobutylene rubber; fluorine-based polymeric

materials such as polytetrafluorocethylene (PTFE), polyvinylidene

fluoride (PVDF) , polyvhexaftluoropropylene,

tetrafluoroethylene-hexafluoropropylene copolymers (FEP); and

thermoplastic resins such as polyolefin and polyester. In addition,

there 1s no particular restriction on the thickness of the gasket,

but the thickness thereof 1s preferably 50 um to 2 mm and more

preferably about 100 um to 1 mm.
[0099]

[Catalyst Layer]

The catalyst layer 1s a layer 1n which a reaction actually

proceeds. Specifically, an oxidation reaction of hydrogen proceeds

P

1n an anode-side catalyst layer and a reductilon reaction of oxygen

proceeds 1in a cathode-side catalyst layer. The catalyst layer

includes a catalyst component, a conductive carrilier which carries

the catalyst component, and a proton conductive polyelectrolyte.
[0100]

As the catalyst component used 1n the anode-side catalyst layer,
a well-known catalyst can be used without any particular limitation

as long as the catalyst component has a catalyst action on the

F

oxidation reaction of the hydrogen. In addition, as the catalyst

component used 1n the cathode-side catalyst layer, a well-known
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catalyst can be used without any particular limitation as long as

the catalyst component has a catalyst action on the reduction

reaction of the oxygen. Specifically, the catalyst component 1is
selected from metals such as platinum, ruthenium, 1ridium, rhodium,

palladium, osmium, tungsten, lead, i1ron, chromium, cobalt, nickel,

manganese, vanadium, molybdenum, gallium, and aluminum; and alloys

thereof. However, 1t 1s natural that other materials can be used.

Among these, a catalyst component at least containing platinum is

preferably used 1n order to improve a catalytic activity, poisoning
resistance with respect to carbon monoxide, heat resistance, and the
like. The composition of the alloy depends on the type of metal to

be alloyed, but may be set to 30 at.s to 90 at.% of platinum and 10

\

at.% to /0 at.% of metal to be alloyed. The composition of the alloy
when using the alloy as a cathode-side catalyst varies depending on

the type of metal to be alloyed, and can be appropriately selected

by those skilled 1n the art. The composition thereof is preferably

set to 30 at.% to 90 at.% of platinum and 10 at.% to 70 at.$% of other

metals to be alloyed. The alloy 1s a collective term for a material

in which one or more kinds of metallic elements or non-metallic

elements are generally added to a metallic element, and which has

metallic properties. As the structure of the alloy, there is an

eutectic alloy as a mixture of which component elements are formed

= -

of separate crystals, a structure of which component elements are

completely dissolved together and become a solid solution, a

g—

structure of which component elements form an intermetallic compound

or a compound of metal and non-metal, or the like, and any structure
may be used 1n the present application. At this time, the catalyst
component used 1n the anode catalyst layer and the catalyst component

used 1n the cathode catalyst layer can be appropriately selected from

the above. In the description of the present specification, the same
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definition 1s provided to describe both of the catalyst component

used in the anode catalyst layer and the catalyst component used 1n

the cathode catalyst layer, which are collectively called "catalyst

component” unless otherwise specified. However, it is unnecessary

that the catalyst component of the anode catalyst layer and the

catalyst component of the cathode catalyst layer be the same as each
other, and both the catalyst components can be appropriately selected

so as to exhibit the above-described desired action.

[0101]

P

As the shape or the size of the catalyst component, the same

shape or the same size as that of the well-known catalyst component

can be used without any particular restriction. However, 1t 1s

preferable that the catalyst component have a granular shape. At

this time, the average particle size of catalyst particles 1is

preferably 1 nm to 30 nm, more preferably 1.5 nm to 20 nm, still more

preferably 2 nm to 10 nm, and particularly preferably 2 nm to 5 nm.

H

If the average particle size of the catalyst particles 1s a value

within such a range, the balance, which relates to an effective

electrode area 1n which an electrochemical reaction proceeds,

F

between catalyst utilization efficiency and simplicity of carriage

can be appropriately controlled. The "average particle size of the

catalyst particles" in the present invention can be measured as an

average value of crystallite diameters which are obtained by

half-value width of a diffraction peak of catalyst components 1n

X-raydiffraction or as an average value of particle sizes of catalyst
components examined using a transmission type electron microscopilc
lmage.

[0102]

The conductive carrier functions as a carrier for carrying the

above-described catalyst component and as an electron conducting
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path which 1s involved 1n giving and receiving electrons between
1tself and the catalyst component.
[(0103]

Any conductive carrilier may be used as long as the conductive

carrier has a specific surface area for carrying a catalyst component

in a desired dispersion state and has sufficient electron

conductivity, and a carbon-based material of which themain component

1s carbon 1s preferable. Specific examples thereof include carbon

F

particles formed of carbon black, graphitized carbon black,

activated carbon, coke, natural graphite, artificial graphite,

carbon nanotubes, carbon nanohorns, and carbon fibril structures.

The expression that "the main component 1s carbon" refers to a carbon

atom being i1ncluded therein as a main component, and 1s a concept

including both of comprising of only the carbon atom and

substantially comprising of the carbon atom. Elements other than

the carbon atom may be 1ncluded therein 1in order to 1improve

characteristics of the fuel cell depending on the circumstances. The
expression that "substantially comprising of the carbon atom" means
that contamination of impurities less than or equal to about 2 mass$%

to 3 mass% can be allowed.

10104 ]

Use of a graphitized conductive material or more preferably
a graphitized carbon material such as graphitized carbon black in
a catalyst layer, 1in particular, 1n an anode-side catalyst lavyer,
as a conductlve carrier, can 1mprove corrosion resistance of the
conductive material, which 1s preferable. However, the graphitized

conductive material has a small covering area of an ion conductive

material and has a small evaporation area of ligquid water, and

therefore, there 1s a concern that the conductive material may be

frozen at a temperature below zero or may flood at room temperature.
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It 1s possible to improve drainage characteristics by setting a

hydrophilic porous layer so as to make the hydrophilic porous layer

adjacent to the catalyst layer using the graphitized conductive
material. Moreover, a membrane electrode assembly to be described
later 1s provided 1n which both starting property at a temperature
below zero and high-current density operation at room temperature

are achieved and to which corrosion resistance of the conductive

material 1s 1mparted. It 1s preferable that the graphitized carbon

black have a spherical shape; the average lattice surface spacing

dogz 0of a [002] surface which is calculated from X-ray diffraction

be 0.343 nm to 0.358 nm; and the BET specific surface area be 100
m?/g to 300 m?2/g.

[0105]

The BET nitrogen specific surface area of the conductive

P
p—

carrler may be a specific surface area which 1s sufficient for highly

dispersing and carrying the catalyst component, and 1s preferably

20 m?/g to 1600 m?/g and more preferably 80 m?/g to 1200 m?/g. If

the specific surface area of the conductive carrier 1s a value within

such a range, the balance between dispersibility of the catalyst

component on the conductive carrier and effective utilization ratio

P

of the catalyst component can be appropriately controlled.

[0106]

The size of the conductive carrier 1is not also particularly

limited, but the average particle size may be 5 nm to 200 nm and

preferably about 10 nm to 100 nm1in view of the simplicity of carriage,

the catalyst utilization efficiency, and controlling the thickness

of the electrode catalyst layer to be within an appropriate range.

[0107]

In the electrode catalyst, the carried amount of the catalyst

component with respect to the total amount of the electrode catalyst
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1s preferably 10 mass% to 80 mass% and more preferably 30 mass$% to

70 masss. If the carried amount of the catalyst component is a value
wilithin such a range, the balance between the dispersibility of the

catalyst component on the conductive carrier and the catalyst

performance can be appropriately controlled. The carried amount of
the catalyst component can be measured through i1nductively coupled

plasma emilssion spectroscopy (ICP).

[0108]

In addition, 1t 1s possible to perform the carriage of the
catalyst component by a carrier through a well-known method. For
example, 1t 1s possible to use well-known methods such as an
impregnation method, a liquid-phase reduction carrying method, an
evaporation to dryness method, a colloid adsorption method, a spray

pyrolysis method, and a reversed micelle (microemulsion method).

[0109]

A commercilal product may be used as the electrode catalyst.

P

Examples of such a commercial product include electrode catalysts

manufactured by, for example, Tanaka Kikinzoku Kogyo K.K., N.E.

CHEMCAT CORPORATION, E-TEK Inc., Johnson Matthey, and the like.
These electrode catalysts are catalysts in which platinum or a

platinum alloy is carried by a carbon carrier (20 mass$%$ to 70 mass$

of the carried concentration of catalyst species). In the above

description, examples of the carbon carrier include Ketjen black,

Vulcan, acetylene black, black pearl, graphitized carbon carrier

(for example, graphitized Ketjen black) which is subjected to a heat
treatment 1n advance at a high temperature, carbon nanotubes, carbon

nanohorns, carbon fiber, and mesoporous carbon.

[0110]

As described above, 1t 1s preferable that the BET nitrogen

specific surface area of the electrode catalyst be greater than the
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BET specific surface area of the conductive material contained 1n

the hydrophilic porous layer. In addition, as described above, 1t

1s preferable that the thickness of the catalyst layer be thicker

than the adjacent hydrophilic porous layer.

[(0111]
The catalyst layer contains an i1on conductive polyelectrolyte

1n addition to the electrode catalyst. The polyelectrolyte 1s not

particularly limited, and well-known knowledge 1n the related art
can be appropriately referred to. For example, an 1on exchange resin
constituting the above-described polyelectrolyte membrane can be
added to the catalyst layer as the polyelectrolyte. When the

catalyst layer 1s the hydrophilic porous layer, the above-described

polyelectrolyte 1s used as the 1on conductive material.
[0112]
The thickness of the catalyst layer 1s not particularly limited

as long as 1t 1s possible to exhibit the catalyst action of the

oxidation reaction (anode-side) of hydrogen and the reduction

gr—

reaction (cathode-side) of oxygen, and the same thickness as that

1n the related art can be used. Specifically, the thickness of each

catalyst layer 1s preferably 1 uym to 10 um. In addition, the method

of coating the top of a base material with catalyst ink 1is not

particularly limited, and similarly, well-known methods such as a
screen printing method, a sedimentation method, and a spray method

can be used.

[0113]

As the Dbase material, well-known sheets such as a

polytetrafluoroethylene (PTFE) sheet, polyester sheets like a

polyethylene-terephthalate (PET) sheet, and the like, can be used.

The base material can be appropriately selected depending on the type

P

of catalyst ink (particularly, conductive carrier such as carbon in
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the 1nk) to be used.

[0114]

Moreover, the catalyst layer formed on the base material is

transferred onto an electrolyte membrane and becomes an MEA. The

MEA 1s the second film member 200 in the present embodiments.

[0115]

[Electrolyte membrane]

The electrolyte membrane 1s formed of an ion exchange resin

and has a function of selectively transmitting a proton, which is

generated 1n an anode-side catalyst layer while operating PEFC, to

a cathode-side catalyst layer along a thickness direction. 1In

addition, the electrolyte membrane has a function as a partition for

preventing fuel gas, which 1s supplied to the anode side, and oxidant

gas, which 1s supplied to the cathode-side, from being mixed

together.

[0116]

The specific configuratlion of the electrolyte membrane is not

particularly limited and a well-known electrolyte membrane in the

related art 1n the field of the fuel cell can be appropriately employed.

The electrolyte membrane 1s broadly classified into a fluorine-based
polyelectrolyte membrane and a hydrocarbon-based polyelectrolyte

membrane depending on the type of the ion exchange resin which is

a constituent material. Examples of the 1on exchange resin

constituting the fluorine-based polyelectrolyte membranes include

perfluorocarbon sulfonic acid-based polymers such as Nafion

(reglistered trademark, manufactured by DuPont), Aciplex (registered

trademark, manufactured by Asahli Kasei Corporation), Flemion

(registered trademark, manufactured by Asahi Glass Co., Ltd.); a

perfluorocarbon phosphonic acid-based polymer; a trifluoro styrene

sulfonic acld-based polymer; an ethylene
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tetrafluorocethylene-g-styrene sulfonic acid-based polymer, an

ethylene-tetrafluorocethylene copolymer, and polyvinylidene

fluoride-perfluorocarbon sulfonic acid-based polymer. These

fluorine-based polyelectrolyte membranes are preferably used 1n view

of power generation performance such as heat resistance and chemical

stability, and fluorine-based polyelectrolyte membranes constituted

of the perfluorocarbon sulfonic acid-based polymer are particularly

preferably used.

[0117]

Specific examples of the hydrocarbon-based electrolyte

include sulfonated polyether sulfone (S-PES), sulfonated polyaryl

ether ketone, sulfonated polybenzimidazole alkyl, phosphonated

polybenzimidazole alkyl, sulfonated polystyrene, sulfonated

=]

polyether ether ketone (S-PEEK), and sulfonated polyphenylene

(S-PPP). These hydrocarbon-based polyelectrolyte membranes are

preferably used in view of the manufacturing such as 1nexpensive raw

materials, simple manufacturing process, and high selectivity of

materials. The above-described ion exchange resinmay be used singly

or in combination of two or more thereof. In addition, the 1on
exchange resin is not limited to the above-described materilials and
it is natural that other materials may also be used.

[0118]

The thickness of the electrolyte membrane may be appropriately
determined in consideration of the characteristics of the obtained

MEA or PEFC and there is no particular restriction. However, the

thickness of the polyelectrolyte membrane is preferably 5 um to 300

um, more preferably 10 um to 200 um, and still more preferably 15

F

um to 150 um. If the thickness thereof 1s a value within such a range,

the balance between strength while manufacturing a membrane or

durability during use, and the output characteristics during use can
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be appropriately controlled.
(0119]

According to the above-described embodiment, the following

effects are exhibited.

[0120]

(1) The embodiments 1 and 2 are set such that the block 11

1s passed through the opening 101 of the first film member 100 such

that the inner end of the opening of the first filmmember 100 contacts

with the outer end of the block 11. Accordingly, even when the first

-
o

film member 100 1s deformed, i1t 1s possible to return the shape of

the opening 101 to 1ts original condition by correcting the

deformation. Therefore, the opening 101 of the first film member

100 has 1ts original shape when stacking the first film member on

the second film member, and therefore, it 1s possible to position

and stack the first film member as designed.

[0121]

(2) Particularly 1n the embodiment 1, the first film member

100 1s held by the first plate 12 and the second film member 200 is

neld by the second plate 20. Therefore, it 1is possible to separately

pertorm the correction of the shape of the first film member 100 and

the positioning of the first film member with respect to the second

film member 200. In addition, it is possible to separately prepare

the first film member 100 and the second film member 200.

[0122]

(3) In addition, in the embodiment 1, the positioning of the

opening of the first film member 100 and the second film member 200

1s performed by positioning the first plate 12 and the second plate

20. Accordingly, 1t 1s possible to position and stack the opening

of the first filmmember 100 at a predetermined position of the second

filmmember 200 only by the positioning of the first and second plate.
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[0123]

(4) In addition, 1n the embodiment 2, the second film member

200 1s held by one plate 50, the block 11 1s placed from the top of

the second film member 200, and the opening of the first film member
100 1s positioned to the block 11. Accordingly, 1t 1s possible to

correct the shape of the first filmmember 100 and todirectly position

"irst film member to the second film member. In addition, the

the

Ll

first film member 100 1s positioned by placing the block 11 on the

second film member 200, and therefore, the process 1s simple.

10124]

(5) In addition, i1in the embodiment 2, the end portion of the

first member 1s detected by light usingdifferent light transmittance

between the first member constituting the second film member 200 and

the second member located thereon, and the block 11 1s placed at a

position separated from the detected end portion by a predetermined

amount. Accordingly, 1t 1s possible to position the block 11 at a

predetermined position of the second filmmember 200 using an optical

system.

[0125]

(6) In addition, commonly 1n the embodiments 1 and 2, the

opening of the first film member 100 1s a rectangle or a square and

the block 11 has four sides that contact with each side of the

rectangle or the square by corresponding to such a shape of the opening.
Accordingly, 1t 1s possible to correct the shape of the opening of
the rectangle or the sqguare.

[01206]

(7) In addition, commonly i1n the embodiments 1 and 2, the size

of the shape formed by the outer end of the block 11 1s the same as

or slightly larger than the size of the shape formed by the inner

g—

end of the opening of the first film member 100 (that i1s, the size
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of the shape formed by the outer end of the block 11 1s a size larger

than or equal to the shape formed by the inner end of the opening

e,

of the first film member 100). Accordingly, 1t is possible to more

reliably correct the shape of the opening 101 to its original shape

by extending the deformed portion of the first film member 100 when

positioning the opening 101 of the first film member 100 by allowing

the block 11 to pass through the opening 101 of the first film member

100.

[0127]

(8) In addition, commonly in the embodiments 1 and 2, the first

fi1lm member 100 1s a gasket used 1n a fuel cell, and the second film

member 200 1s a member which 1s used 1n the fuel cell and has a catalyst

layer formed on a base material. The predetermined position on the

second film member 200 1s set to a position at which the inner end

P

of the opening of the gasket 1s located on an outer side than the

outer end of the catalyst layer. Accordingly, 1t 1s possible to stack

the gasket so as to prevent the gasket from being hung over the

catalyst lavyer.

10128]

P

Hereinbefore, the embodiments of the present invention have

been described, but the present invention is not limited to the

above-described embodiments and various modifications can be made.

[0129]

For example, 1n the above-described embodiments, when stacking

the gasket on an MEA, the sizes between the outer end of the catalyst

r—

layer and the inner end of the opening of the gasket are described

to be the same as each other or to slightly have a space therebetween.
However, the present 1nvention i1s not limited thereto and the gasket

may be set to be hung over the catalyst layer. 1In this case, it is

not preferable to have a portion in which the gasket is hung over
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and a portion in which the gasket is not hung over the

catalyst layer. The gasket is set to be partially hung over
all of the sides of the catalyst layer. Particularly, when

the gasket is affixed on both surfaces of the MEA, 1t 1s

preferable to set the gasket so as to certainly hang over the

four sides of the catalyst layer at an identical position on

both the surfaces.

[0130]

In addition, the first film member 100 1s not limited

to the gasket, and the present invention is applicable to any

film-1ike member having an opening. In addition, the present

invention is also applicable to an O-ring (for example, the
shape as shown in Fig. 3) or the like.

[0131]

In addition, needless to say, the present invention can

have various modification modes which are determined by

matters defined by the claims.

10132]

[Explanation of reference signs]

[0133]

1, 2 film member stacking device,

11 block,

12 first plate,

15 upper surface portion,

16 bottom surface portion,
17 vertical portion,

18 hole,

19 groove,
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20 second plate,
31 film guide,
32 plate guide,

o0 plate,

100 first film member,
101 opening,

200 second film member.



CA 02880186 2015-03-13

o

The embodiments of the invention in which an exclusive

property or privilege is claimed are defined as follows:

[Claim 1]

A film member stacking device comprising

a block provided with an outer end that contacts with

— -

an inner end of an opening of a first film member which has

the opening, whereiln

F

the inner end of the opening of the first film member

is positioned by the block and the first film member 1is

stacked on a second film member.

(Claim 2]

The film member stacking device according to claim 1,

further comprising:

a first plate on which the block 1s placed and which

holds the first film member which 1s positioned so that the

P

inner end of the opening of the first film member contacts

F

wilith the outer end of the block;

a second plate which positions the second film member

at a predetermined position and holds the second film member;

and

a plate position adjusting means that positions the

first plate and the second plate so that the opening of the

first film member 1is at a predetermined position on the

second film member in a state where the block 1s removed

from the first plate.
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[Claim 3]

The film member stacking device according to claim 2,

wherein
the plate position adjusting means 1s a positioning
mempber for positioning at least two adjacent sides of an

outer end of the first plate and at least two adjacent sides

of an outer end of the second plate at the same position as

each other.

[Claim 4]

The film member stacking device according to claim 1,

further comprising

a plate that holds the second film member, wherein

the block is placed at a predetermined position on the

second film member, and the first film member 1is positioned

by making the inner end of the opening contact with the outer

end of the block and stacked on the second film member.

(Claim S5]

The film member stacking device according to claim 4,

wherein

the second film member has a film-like first member

and a second member which is formed on the first member and

has light transmittance which is different from that of the

first member, and

the device further comprises a detection means that

detects an end portion of the second member on the first

member, and
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the block is placed on the second film member at a

position, which is separated from the end portion detected
by the detection means by a predetermined amount, as the

predetermined position.

(Claim 0]

The film member stacking device according to any one

of claims 1 to 5, whereiln

the opening of the first film member 1s a rectangle or

a square, and

+the block has four sides which become the outer end

and contact with each side of the rectangle or the square.

[Claim /]

The film member stacking device according to any one

of claims 1 to 6, wherein

a size of a shape formed by the outer end of the block

is greater than or equal to a size of a shape formed by the

inner end of the opening of the first film member.

(Clalm 8]

The film member stacking device according to any one

F

of claims 2 to 5, wherein

the first film member is a gasket used in a fuel cell,

and

the second film member is a member which 1s used 1n

the fuel cell and has a catalyst layer formed on a base

material, and
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the predetermined position on the second film member

P

is a position at which the inner end of the opening of the

gasket is located on an outer side than the outer end of the

catalyst laver.

[Claim 9]

F

A method of stacking a film member, comprising:

a step of positioning a first film member so that an

inner end of an opening of the first film member contacts

with an outer end of a block which is provided with the outer

end that contacts with the inner end of the opening of the

first film member which has the opening; and

-

a step of stacking the first film member positioned Dby

the block on a second film member.

[Claim 10]

The method of stacking a film member according to clailim

9, further comprising:

F

a step of placing the block on a first plate;

a step of positioning the first film member so that

— —

the inner end of the opening of the first film member

F

contacts with the outer end of the block and disposing the

first film member on the first plate;

= g [ ]

a step of holding the first film member disposed on

the first plate, by using the first plate;

P

a step of removing the block from the first plate;

>

a step of positioning the second fillm member on a

second plate and holding the second film member; and
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a step of making the first film member and the second

film member face to each other and positioning the first

plate and the second plate to be superimposed on each other.

[Claim 11]

The method of stacking a film member according to claim

9, further comprising:

a step of placing the block at a predetermined position

on the second film member; and

a step of positioning the first film member so that

F

the inner end of the opening of the first film member

p

contacts with the outer end of the block and placing the

first film member on the second film member.

[Claim 12]

P

The method of stacking a film member according to any

one of claims 9 to 11, wherein

F

a size of a shape formed by the outer end of the block

is greater than or equal to a size of a shape formed by the

F

inner end of the opening of the first film member, and

the inner end of the opening is brought 1nto contact

0

with the outer end of the block by extending the opening of

the first film member.

[Claim 13]

The method of stacking a film member according to claim

11, wherein

the first film member is a gasket used in a fuel cell,
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and

the second film member is a member which is used 1n

the fuel cell and has a catalyst layer formed on a base

material, and

the predetermined position on the second film member

is a position at which the inner end of the opening of the

gasket is located on an outer side than the outer end of the

catalyst layer.
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