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ELECTROACTIVE POLYMER COMPRESSED
GASKET FOR ELECTROMAGNETIC
SHIELDING

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to electronics enclosures and,
more specifically, to a compressible conductive gasket used in
electromagnetic shielding of an enclosure.

2. Description of the Prior Art

Complex electronic circuits, especially those used in medi-
cal and military applications, can be susceptible to interfer-
ence from ambient electromagnetic radiation, referred to as
electromagnetic interference (EMI). EMI can lead to incor-
rect results and equipment failure. Also, certain regulatory
bodies, such as the FCC, limit the level of EMI that electron-
ics devices can emit.

One method of shielding circuits from EMI and limiting
the amount of EMI emitted by electronic devices is to place
the device in a conductive enclosure. Since electromagnetic
radiation will not propagate through a conductor, the shielded
enclosure acts as a barrier to EMI. However, many enclosures
include access doors that do not provide a complete conduc-
tive seal along the door edges. A significant amount of EMI
can pass through gaps along door edges. To limit EMI passing
through such gaps, door edges may be fitted with conductive
gaskets.

In use with highly sensitive circuits, the conductive gaskets
can include inflatable bladders (either pneumatic or hydrau-
lic) that run along the length of the gasket. The inflatable
bladders are used to provide sufficient compression to the
gasket. To secure an access door, a technician deflates the
gasket, secures the door and then re-inflates the gasket, usu-
ally using a removable pump. Such gaskets have several dis-
advantages. For example, a leak may form if the gasket is
damaged or degraded. Such a leak will bleed off pressure,
compromising the shielding effectiveness of the gasket. Also,
inflatable gaskets require technicians to have gasket pumps
available to inflate the gaskets.

Therefore, there is a need for a conductive gasket that
provides comprehensive shielding with a high level of com-
pression.

There is also a need for a conductive gasket that will main-
tain its shielding, even when degraded.

There is also a need for a conductive gasket that may be
expanded without requiring an external pump.

SUMMARY OF THE INVENTION

The disadvantages of the prior art are overcome by the
present invention which, in one aspect, is a gasket for shield-
ing a seam between two surfaces that includes a resilient
member, a first electrode, a second electrode and a conductive
layer. The resilient member has a first side and an opposite
second side. The first electrode is disposed on the first side of
the resilient member. The second electrode is disposed on the
second side of the resilient member. The conductive layer
envelops at least a portion of the resilient member, the first
electrode and the second electrode. The resilient member
includes a material that is compressed when a first potential is
applied between the first electrode and the second electrode
and that is decompressed when a second potential, different
from the first potential, is applied between the first electrode
and the second electrode.

In another aspect, the invention is a gasket for electromag-
netic shielding that includes an elongated electroactive poly-

20

25

30

35

40

45

50

55

60

65

2

mer member. The elongated electroactive polymer member
includes a first electrode and a spaced-apart second electrode.
An elongated insulating sheath surrounds the elongated elec-
troactive polymer member. A conductive layer is disposed
about the elongated insulating sheath.

Inyet another aspect, the invention is a method of shielding
a seam between a first mating surface and a second mating
surface of an electronics enclosure, in which an electroactive
polymer gasket, having two activation electrodes, is placed
between the first mating surface and the second mating sur-
face while applying a first potential between the two activa-
tion electrodes. The first potential causes a portion of the
electroactive polymer gasket to be in a compressed state. The
first mating surface is fixed in a predetermined relationship
with the second mating surface. A second potential, different
from the first potential, is applied to the two activation elec-
trodes. The second potential causes the portion of the elec-
troactive polymer gasket to be in a decompressed state.

These and other aspects of the invention will become
apparent from the following description of the preferred
embodiments taken in conjunction with the following draw-
ings. As would be obvious to one skilled in the art, many
variations and modifications of the invention may be effected
without departing from the spirit and scope of the novel
concepts of the disclosure.

BRIEF DESCRIPTION OF THE FIGURES OF
THE DRAWINGS

FIG. 11is a perspective view of one embodiment of a gasket
employing an electroactive polymer.

FIG. 2A is a cross-sectional view of the embodiment
shown in FIG. 1, taken along line 2-2'.

FIG. 2B is a cross-sectional view of the embodiment shown
in FIG. 2A in a compressed state.

FIG. 3A-C are plan views of a gasket being applied to a
seam of an enclosure.

FIG. 4 is a cross-sectional view of an embodiment of a
gasket employing a polymer roll.

DETAILED DESCRIPTION OF THE INVENTION

A preferred embodiment of the invention is now described
in detail. Referring to the drawings, like numbers indicate like
parts throughout the views. As used in the description herein
and throughout the claims, the following terms take the mean-
ings explicitly associated herein, unless the context clearly
dictates otherwise: the meaning of “a,” “an,” and “the”
includes plural reference, the meaning of “in” includes “in”
and “on”

As shown in FIG. 1, one embodiment of a conductive
shielding gasket 100 includes a resilient member 120, which
could include one or more layers of an electroactive polymer
122. (The embodiment shown can be thought of as a stack of
four resilient members. However, a single layer or many
layers could be employed.) A first electrode 124 is disposed
about at least one side of the resilient member 120 and a
second electrode 126 is disposed in a spaced-apart relation-
ship relative to the first electrode 124. An electroactive poly-
mer is a polymer in which applying a voltage potential thereto
modifies the shape of the polymer. One type of electroactive
polymer will compress when a potential is applied across the
polymer and expand when the potential is removed. One
example of a suitable electroactive polymer is an electrostatic
silicone elastomer.

A foam member 114 surrounds at least part of the resilient
member 120 and an insulating sheath 112 surrounds the foam
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member 114. A conductive layer 110 envelops the insulating
sheath 112. The conductive layer could include, for example,
a metallized conductive film, such as a polyester film (e.g., a
Mylar film) or a braided conductor. While multiple layers of
electroactive polymer 122 in resilient member 120 are shown
in the embodiment of FIG. 1, it is understood that in certain
applications a single layer embodiment may be used. How-
ever, the stacked embodiment shown may allow increased
compression over that of a single layer embodiment.

As shown in FIGS. 2A-2B, an activator circuit 130 can
selectively apply a potential between the first electrode 124
and the second electrode 126. When no potential is applied,
the electroactive polymer 122 is in a decompressed state, as
shown in FIG. 2A, causing the gasket 100 to be expanded.
When a potential is applied, the electroactive polymer 122 is
in a compressed state, as shown in FIG. 2B, causing the gasket
100 also to be compressed. In certain embodiments, it might
be advisable to apply a second, non-zero, potential to the
electroactive polymer to maintain it in a maximally decom-
pressed state. The gasket 100, in the decompressed state, is
capable of exerting a force on whatever the gasket 100 is
placed between (as described in more detail with reference to
FIGS. 3A-3C) that is higher than could be implemented with-
out a pre-compressed gasket, thereby ensuring better shield-
ing. In one embodiment, the activator circuit 130 could
include a micro-switch that is activated by a door of an enclo-
sure so that the gasket 100 decompresses each time the door
is opened and re-compresses each time it is closed.

In one method of using the gasket 100, as shown in FIGS.
3A-3C, the gasket 100 is initially compressed by applying a
potential between the electrodes, as shown in FIG. 3A. When
the resilient member 120 (shown in FIG. 1 and FIGS. 2A-2B)
is compressed, the gasket 100 may be slid into position or
assembled without undue shear stress on the gasket 100.
While the potential is still being applied, the first part of the
enclosure 142 and the second part of the enclosure 144 are
brought together with the gasket 100 placed in the seam
between the two parts. The first part 142 is secured to the
second part 144 with one or more fasteners 146 (e.g., a screw,
aclip, etc.), as shown in FIG. 3B. Once secured, the potential
is removed, and the gasket 100 expands, as shown in FIG. 3C.
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An alternative embodiment of a gasket 200 is shown in
FIG. 4, in which the electroactive polymer 222 is layered
between the first electrode 224 and the second electrode 226
and then rolled up into a spiral resilient member 220. The
spiral resilient member 220 may be surrounded by foam 214
and then enveloped with a conductive layer 210.

In one embodiment, the electroactive polymer is in a foam
state so that no surrounding foam is necessary. In another
embodiment, the resilient member does not include electro-
active polymer, but uses a material that is compressed by the
electrodes as a result of attractive forces between the elec-
trodes resulting from the application of a potential.

The above described embodiments, while including the
preferred embodiment and the best mode of the invention
known to the inventor at the time of filing, are given as
illustrative examples only. It will be readily appreciated that
many deviations may be made from the specific embodiments
disclosed in this specification without departing from the
spirit and scope of the invention. Accordingly, the scope of the
invention is to be determined by the claims below rather than
being limited to the specifically described embodiments
above.

What is claimed is:

1. A method of shielding a seam between a first mating
surface and a second mating surface of an electronics enclo-
sure, comprising the steps of:

a. placing an electroactive polymer gasket, having two
activation electrodes, between the first mating surface
and the second mating surface while applying a first
potential between the two activation electrodes, the first
potential causing a portion of the electroactive polymer
gasket to be in a compressed state; and

b. fixing the first mating surface in a predetermined rela-
tionship with the second mating surface; and

c. applying a second potential, different from the first
potential, to the two activation electrodes, the second
potential causing the portion of the electroactive poly-
mer gasket to be in a decompressed state.

2. The method of claim 1, wherein the step of applying a

second potential comprises applying zero volts to the two
activation electrodes.



