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faces. The seal is received over the peripheral plate area of the fuel cell plate and contacts each of the two opposite facing surfaces
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FUEL CELL SEAL

Technical Field

[0001] This disclosure relates generally to fuel cells and, more particularly, to a

sealing arrangement for a fuel cell.

Description of Related Art

[0002] Fuel cell stack assemblies (CSAs) are well known and typically include
multiple individual fuel cells. Some fuel cells includes a polymer electrolyte membrane (PEM)
positioned between porous carbon electrodes containing a platinum catalyst, which together
establish a unitized electrode assembly. One of the electrodes operates as an anode while the
other operates as a cathode. Some fuel cells include bipolar plates arranged adjacent each of the
porous carbon electrodes. The fuel cells utilize fuel and oxidant, such as hydrogen and air, to
generate electrical energy in a known manner. The fuel cells may also generate liquid and
thermal byproducts. Some CSAs move pressurized coolant through the bipolar plates and
various internal manifolds to remove byproducts from the CSA.

[0003] Seals help control fluid flow within the CSA. For example, some CSAs
include elastomeric interfacial seals and thermoplastic bond seals to control coolant movement
within the CSA. Many CSAs are also coated with sealing coatings or incorporate additional
scals to control undesirable coolant leakage from the CSA, especially from the peripheral edges
of the porous bipolar plates and the unitized electrode assembly, which are exposed in many
CSA designs. Seals do not protect the bipolar plates and the unitized electrode assembly at the
outer edges of the CSA where they are exposed to the surrounding environment. Coatings also
prevent electrical shorting and protect the CSA in some examples. Utilizing multiple seals and

coatings for such CSAs is expensive and results in multiple interfaces between the adjacent seals.

SUMMARY

[0004] An example fuel cell assembly includes a seal that is configured to be placed
over a portion of a fuel cell plate. The fuel cell plate has two opposite facing surfaces and a
peripheral plate area that includes an outer lateral edge between the two surfaces. The seal is

received over the peripheral plate area of the fuel cell plate and contacts each of the two opposite
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facing surfaces and the outer lateral edge.

[0005] An example fuel cell seal assembly includes a first portion of a seal molded
against a first side of a fuel cell plate, a second portion of the seal molded against an opposing,
second side of the fuel cell plate, and a third portion of the seal molded against an outer lateral
edge that extends between the first side and the second side of the fuel cell plate. The first,
second, and third portions are molded together.

[0006] An example method of limiting flow of a fuel cell fluid includes using a
molded fuel cell seal that extends from a first side of the fuel cell plate to a second, opposite side
of the fuel cell plate. At least a portion of the first side configured to contact a unitized electrode
assembly if the plate is positioned within a fuel cell stack.

[0007] These and other features of the disclosed examples can be best understood

from the following specification and drawings. The following is a brief description of the

drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
[0008] Figure 1 shows a schematic view an example fuel cell.
[0009] Figure 2 shows a perspective view of another example fuel cell.
[0010] Figure 3 shows a section view of the Figure 2 fuel cell.
[0011] Figure 4 shows an exploded section view of the Figure 2 fuel cell.
[0012] Figure 5 shows an example mold for molding the Figure 2 fuel cell seal.
DETAILED DESCRIPTION
[0013] Referring to Figure 1, an example fuel cell 10 includes an anode electrode 14

positioned between an anode plate 18 and a polymer electrolyte membrane (PEM) 22. Hydrogen
moves from a fuel supply 26 through a plurality of ports 28 in plate 18 to the flow field
contacting the anode electrode 14. The hydrogen then moves from the anode electrode 14 to a
cathode electrode 38 positioned between a cathode plate 42 and the PEM 22. Oxygen moves
from an oxidant supply 27 through a plurality of ports 29 in plate 42 to the flow field contacting
the cathode electrode 38. In one example, the plate 18 and 42 each comprise a porous bipolar

plate.
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[0014] In this example, the anode eclectrode 14, the PEM 22, and the cathode
electrode 38 together form a unitized electrode assembly (UEA) 34 that provides electrical
energy in a known manner. As the hydrogen ions and oxygen combine proximate the cathode
electrode 38, generated byproducts include water 46 and heat.

[0015] Coolant is provided from a coolant supply 52 to remove heat from the fuel cell
10 in a known manner. The coolant comprises pressurized water in one example. For simplicity
and discussion purposes, only one fuel cell 10 is schematically shown, but a cell stack assembly
(CSA) typically includes a plurality of fuel cells in a stacked relationship as known.

[0016] The plates 18 and 42 include UEA facing surfaces 50 and oppositely facing
surfaces 54. A peripheral area 58 of the plates 18 and 42 is near the exterior portions of the fuel
cell 10. In this example, the peripheral arca 58 of the plate 18 and the peripheral area 58 of the
plate 42 extend laterally outward past the UEA 34 (e.g., further to the left and right in the
illustration). The peripheral areas 58 terminate at respective outer lateral plate edges 60.

[0017] In this example, a seal 62 is secured to the peripheral area 58 of the plate 18,
and a second seal 66 is secured to the peripheral area 58 of the plate 42. The example seals 62
and 66 are secured to the peripheral areas 58 around the entire outer periphery of the plates 18
and 42. A secal interface 70 between the seals 62 and 66 corresponds generally to the location of
the UEA 34. The seals 62 and 66 maintain fuel cell fluids within desired location in the CSA
and prevent leakage of such fluids from the CSA by sealing the area including the peripheral
arcas 58 of the plates 18 and 42.

[0018] In this example, the seal 62 is an elastomer that is overmolded directly to a
portion of the peripheral arca 58 of the plate 18 as a single monolithic piece. The seal 66 is
similarly overmolded to the plate 42. Example processes suitable for forming the seals 62 and
66 include compression molding, transfer molding or injection molding.

[0019] Referring now to Figures 2-4, once molded, the seal 62 in the fuel cell 10a
includes a notch 74 that is formed about a thinned portion 76 at the outermost portion of the
peripheral area 58. In this example, the peripheral area 58 includes the thinned portion 76, an
intermediate portion 77, and some of the body portion 59 of the plate 18. The intermediate
portion 77 provides a transition between the body portion 59 and the thinned portion 76. The
thinned portion 76 has a thickness t;, which is thicker than a thickness t, of an intermediate
portion 77, but thinner than a thickness t; of the body portion 59 of plate 18. The varied
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thicknesses of the illustrated plate 18 result in portions of the peripheral area 58 having a varying
stepped profile as shown.

[0020] In this example, the thinned portion 76, the intermediate portion 77, and the
body portion 59 each includes the UEA facing surfaces 50 and the UEA opposing surfaces 54.
Spaces s; and s; represent the distances between the surfaces 50 and 54 on the thinned portion
76, and the surfaces 50 and 54 of the body portion 59 of the plate 18. In this example, the
thinned portions 76 and the intermediate portions 77 of the plates 18 and 42 are entirely coved by
one of the seals 62 and 66 that extend around the entire outer periphery of the plates 18 and 42.

[0021] The spaces s; and s, of the plate 18 are filled by the seal 62 to create a
generally planar surface 80 for stacking another fuel cell adjacent the illustrated cell within a fuel
cell stack assembly.

[0022] Referring now to Figure 5 with continuing reference to Figures 3 and 4, the
stepped profile of the peripheral area 58 provides shoulders 63 that contain the seal 62 during the
molding. A mold 68 contain the remaining portions of the seal 62 as material from a material
supply 72 fill a mold cavity 75 of a mold 68 during molding.

[0023] In this example, the seal 62 includes protrusions 78 configured to contact the
seal of a fuel cell when the fuel cells are arranged in a CSA. The protrusions 78 are compresses
when the CSA is assembled thus act as interfacial seals between fuel cells.

[0024] The example fuel cell includes a bond film 82 separating the seal 62 from the
seal 66. In this example, the bond film 82 comprises two separate portions that contact opposing
sides of an edge portion of the UEA 34. The example bond film 82 is a thermoplastic material
that acts as an adhesive when exposed to heat and pressure, which are applied to the fuel cell 10
during assembly. The bond film 82 secures the plates 18 and 42, the UEA 34, and the seals 62
and 66, together when making the fuel cell 10.

[0025] In this example, the intermediate portions 77 of the plates 18 and 42 each
include a notch 86 that accommodates some of the bond film 82 within the fuel cell 10. The
bond film 82 is positioned between the corresponding surface on the intermediate portion 77 and
the laterally outward edges of the UEA 34. The thickness t; plus the thickness of the bond film
82 within the notch 86 corresponds generally to the thickness t; of the body portion 59 of the
plate 18, which facilitates aligning the plates 18 and 42 against the UEA 34. The body portion
59 of the plates 18 and 42 having the thickness t; directly contacts the UEA 34 without any
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sealing material between them. The body portion 59 is configured to achieve the necessary fluid
flow to facilitate the desired electrochemical reaction.

[0026] Although a preferred embodiment has been disclosed, a worker of ordinary
skill in this art would recognize that certain modifications would come within the scope of this
invention. For that reason, the following claims should be studied to determine the true scope

and content of this invention.
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CLAIMS
We claim:
1. A fuel cell seal assembly, comprising:

a seal that is configured to be placed over a portion of a fuel cell plate, the fuel cell plate
having two opposite facing surfaces and a peripheral plate area that includes an outer lateral edge
between the two surfaces, the seal received over the peripheral plate area of the fuel cell plate

and contacting each of the two opposite facing surfaces and the outer lateral edge.

2. The fuel cell seal assembly of claim 1, including a unitized clectrode assembly positioned
adjacent the fuel cell plate within a fuel cell stack, the seal being positioned laterally outward

from the fuel cell stack of the unitized electrode assembly.

3. The fuel cell seal assembly of claim 1, including a unitized electrode assembly positioned
adjacent the fuel cell plate within a fuel cell stack, the outer lateral edge positioned laterally

outward from the fuel cell stack of the unitized electrode assembly.

4. The fuel cell seal assembly of claim 1, including a bond film between the fuel cell plate and a
unitized electrode assembly within a fuel cell stack, the bond film configured to secure the fuel

cell plate within a fuel cell stack.

5. The fuel cell seal assembly of claim 1, including a second seal and a second fuel cell plate
having a second peripheral plate area within a fuel cell stack, the second seal configured to be
placed over a portion of the second peripheral plate area, the second seal contacting two
oppositely facing sides of the second peripheral plate area and contacting an outer lateral edge

between the two oppositely facing sides.

6. The fuel cell assembly of claim 5, including a bond film between the seals and a unitized

electrode assembly between the plates.
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7. The fuel cell assembly of claim 1, wherein the seal is a monolithic, single piece.

8. The fuel cell assembly of claim 1, wherein the plate comprises a thinned portion comprising a
nominal thickness, an intermediate portion adjacent the thinned area, the intermediate portion
having a second, thickness less than the nominal thickness, and a body portion adjacent the
intermediate portion having a third thickness greater than the nominal thickness and the second

thickness; and

wherein the seal is received over at least the thinned portion.

9. The fuel cell assembly of claim 1, wherein the seal is a molded seal.

10. The fuel cell assembly of claim 1, wherein the seal is overmolded onto the portion of the

peripheral plate area.

11. The fuel cell assembly of claim 1, wherein the seal is secured around the entire periphery of

the fuel cell plate.

12. The fuel cell assembly of claim 1, wherein the fuel cell plate is at least one of a porous

anode bipolar plate and a porous cathode bipolar plate.

13. The fuel cell assembly of claim 1, wherein the entire seal comprises the same material.
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14. A fuel cell seal assembly, comprising:
a first portion of a seal molded against a first side of a fuel cell plate;

a second portion of the seal molded against an opposing, second side of the fuel cell

plate; and

a third portion of the seal molded against an outer lateral edge between the first side and
the second side of the fuel cell plate, wherein the third portion is molded together with the first

portion and the second portion.

15. The fuel cell seal assembly of claim 14, wherein the first, second, and third portions all

comprise the same material.

16. The fuel cell seal assembly of claim 14 wherein the seal is overmolded onto the fuel cell

plate.

17. The fuel cell seal assembly of claim 14 wherein the first portion comprises at least one
protrusion extending away from the seal, the protrusion operative to seal an interface between

the seal and a second, adjacent seal within a fuel cell stack.

18. A method of sealing a fuel cell interface, comprising;:

(a) limiting flow of a fuel cell fluid using a seal molded over a peripheral area of a fuel
cell plate, the seal extending from a first side of the fuel cell plate to a second, opposite side of
the fuel cell plate, at least a portion of the first side configured to contact a unitized electrode

assembly if the plate is positioned within a fuel cell stack.

19. The method of claim 18, wherein the seal comprises at least one protrusion operative to seal

an interface between the seal and a second, adjacent seal within a fuel cell stack.
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20. The method of claim 18, wherein the seal is overmolded onto the peripheral area.
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