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Groove Mountm

g Techniques

for EMI Gaskets

INTRODUCTION

EMI gaskets are used extensively
by the electrical/electronic de-
sign engineering community to
assist in complying with the many
EMI, EMC radiated and/or sus-
ceptibility requirements. The gas-
kets work by creating a low im-
pedance path across a joint in a
shielded cabinet orenclosure. The
intensity of the field emanating
- from the joint is proportional to
the impedance of the joint. The
impedance of the gaskets on the
market varies by as much as 120
dB (one million times). The cost of
the gasket material is usually di-
rectly related to its impedance
(i.e., the better the shielding prop-
erties, the more expensive the
gasket). However, the method of
using the gasket (i.e., the type of
groove) can often offset the cost of
the gaskets.

All of the groove mounting meth-
ods recommended by the various
manufacturers of EMI gaskets
begin with a typical o-ring groove.
However, the width to depth rela-

tionship varies greatly as do the

final configurations. The costs
associated with the different
grooves include the cost of manu-
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facturing the groove, the number
of screws or fasteners required to
obtain the seal, and the cost of
installing and replacing the gas-
kets. Most of the grooves can be

molded or cast in place for high -

production runs. However, the
screw spacingforthe recommended
grooves can vary from 3/4" to sev-
eral feet. This difference in the
number of required fasteners more
than offsets the cost of the gas-
kets and method of fabricatlng
the groove.

GROOVE TYPES

There are basically four groove
types. These are (1) wide o-ring
grooves, (2) narrow o-ring grooves,
(3) wide o-ring grooves with pinch
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UNCOMPRESSED GASKET

COMPRESSED GASKET

FIGURE 1. Wide O-Ring Groove with Gasket.
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bosses, and (4) dovetail grooves.
The first three types of grooves
can be die cast or molded in a lid
or chassis for high production
runs. The dovetail groove can be
machined, extruded ormade with
investment molding procedures.
The advantages and disadvan-

‘tages of each type of groove are

illustrated below.

WIDE O-RING GROOVE
The wide o-ring groove can be
machined, molded, cast or-ex-

truded (Figure 1). The width of

the groove is approximately 35
percent larger than the diameter
(or width) of the EMI gasket and |
the depth is about 75 percent of
the diameter {or thickness) of the -
gasket.

ADVANTAGES

The wide width allows the gasket
to expand laterally as it is de-
flected down. Because the sides
are not constrained, the force ver- .
susdeflection ratioisfairly linear.
This in turn means that fastener
spacing can be calculated fairly
accurately. There are numerous
products on the market that will
allow fastener spacing of two feet
or more under the right condi-
tions. The groove can be cast or
molded in a cover or chassis for

- large production runs. The groove

facilitateslow maintenance costs.

DISADVANTAGES

The EMI gasketscan fall out of the
groove during manufacture and
maintenance. This disadvantage
canbe offset by using small adhe-
sive beads every three to four
inches (Figure 2). The adhesive
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. FIGURE 2. Gasket Held in Place by Dots of Adhesive in Wide O-Ring Groove.
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FIGURE 8. Wide O-Ring Grooves with Pinch Bosses.

beads will degrade the shielding -
slightly. However, in most cases,
the resultant shielding is more
than adequate as illustrated in
Appendix A,

WIDE O-RING GROOVE
WITH PINCH BOSSES
This groove is recommended for
high production runs, because it
can be molded or cast in place
and has proven to be the least -
costly of all the grooves to use.
The o-ring groove can be placed in
the middle of a flange or at the
edge of a chassis flange or cover if
space is limited (Figure 3). The
pinch bosses are used at both
ends and along the length of the
gasket to hold the gasket securely
in place. At highfrequencies, use
of the pinch bosses results in
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slightly degraded shielding. How-
ever, with proper design, the
shielding quality of the subse-
quent joint can exceed 100 dB, as
illustrated in Appendix A.

ADVANTAGES

. The gaskets can be snapped in

place requiring very little manu-
facturing time. The pinch bosses
secure the gasket in place. The
wide groove allows fairly wide fas-
teneror screwspacing. The groove
canbe cast or molded in a coveror
chassis. - Low maintenance costs
are another advantage.

DISADVANTAGES

The use of the groove causes a gap’

in the gasket of about 3/8" at
every pinch boss. These gaps will
reduce the shielding quality of
the joint (Appendix A).

NARROW O-RING
GROOVE

The narrow o-ring groove is the
groove recommended by most of
the manufacturers of EMI gas-
kets and is the most expensive to
use. Like the wide groove, the
depth is about 75 percent of the
diameter (or thickness) of the gas-
ket. The width is the same or less
than the diameter (orwidth) of the
gasket (Figure 4). The high inci-
dence of recommendation is due
to the fact that the groove holds
the gasket in place and reduces
the compression set associated
with mesh and conductive elas-
tomeric materials. The manufac-
turers of the elastomeric gasket
material also recommend this
groove because the high force re-

- quired to compress the material

into the limited space increases
the conductivity (or shielding
quality) of the gasket material.

ADVANTAGES

The groove canbe machined, cast
orinolded. It facilitates low main-
tenance costs. The groove holds
the gasket in place while it re-
duces the compression set asso-
ciated with mesh and conductive
elastomeric gasket materials.

DISADVANTAGES
The o-ring groove can require
screw or fastener spacing of as
little as 3/4". Also, it can reduce
the life of a gasket.

DOVETAIL GROOVE

The dovetail groove can be ma-
chined, extruded or cast using
investinent castingmethods (Fig-
ure 5). The groove holds the
gasket in place during manufac-
turing and maintenance proce-
dures and allows the gasket to
expand laterally without con-
straining the sides. This allows
the use of fairly large fastener
spacing. The cost to machine the
groove is about 30 percent more
than the cost to machine a regu-

lar o-ring groove.
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FIGURE 4. Gasket in Narrow O-Ring Groove.
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FIGURE 5. Gasket in Dovetail Groove.

ADVANTAGES
" The ‘groove allows the gasket to

expand laterally as it is deflected

down. Because the sides are not
constrained, the force versus de-
flection ratio is fairly linear. This
inturnmeans that fastener spac-
- ing can be calculated fairly accu-
rately; spacing of several feet is
possible. The groove holds the
gasket in place during manufac-
~ ture and maintenance proce-
dures, and facilitates low mainte-
nance costs.

'‘DISADVANTAGES

The groove cannot be die cast in
place to facilitate large produc-
tion runs. Therefore, the cost to
machine the groove is about 30
percent more than the cost to
machine a regular o-ring groove.

SUMMARY

The cost of meeting the various
DoD and/or commercial EMI/RFI
radiated emissions and suscepti-
bility requirements can vary sig-
nificantly. If properly used, an
EMI gasket can significantly re-
duce these costs. However, to
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properly use an EMI gasket, the
advantages and disadvantages of
eachmethod mustbe understood.
The o-ring groove-mounted gas-
kets are one of the most popular
types of gaskets on the market.
There are four common types of
grooves. The grooves and appli-
cations are as follows:

nianufacturing and mainte-
nance costs.

¢ Narrow O-Ring Groove. This
method is the most widely used
because the groove is inexpen-
sive to manufacture and facili-
tates production. However, it is
the most costly due to low life of
the gasket and the high number
of fasteners (or screws) required
to obtain the pressure neces-
sary to get the shieldingrequired.

* Wide O-Ring Groove with

Pinch Bosses. Used for high
production equipment which
utilizes die casting and molding
techniques. The gasket mate-
rial is inexpensive to apply and
maintenance costs are low.
There is aloss of shielding qual-
ity of the gasketed joint. How-
ever, 100 dB of shielding is usu-
ally achievable. ~

* Dovetail Groove. This groove
provides flexibility, ease of use,
high level of shielding and ex-
tended gasket life. However, it
is primarily limited to relatively
small production quantities
where machining is an appro-
priate manufacturing method.

* Wide O-Ring Groove. Least
costly of the grooves to manu-
facture and use. The inability
to hold the gasket in place can
represent a significant problem.
This problem can be overcome
by placing small adhesive spots
in the groove 2 to 4 inches

“apart. However, applying the
adhesive can add significant

APPENDIX A

The shielding quality of an EMI
gasketed joint can vary signifi-
cantly as a function of the gasket
configuration, gasket material,
joint surface, joint surface finish,
and method of employing the gas-
ket. Figures A-1 and A-2 fllustrate
the shielding quality characteris-
tics of some of these variables.
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FIGURE A-1. Shielding Quality of Tin-plated Gasket Material.
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FIGURE A-2. Shielding Quality of Stainless Steel Gasket Material.

Figure A-1 illustrates the shield-
ing quality of a tin-plated gasket
material against gold plated, alu-
minum and stainless steel sur-
faces. It also illustrates the loss of.
shielding quality of the gasketed
joint due to a nonconductive gap
of about 3/8", which occurs when
pinch bosses are used to hold the
gasket in place. The significant
findings are as follows:
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e The shielding quality of the
gasketedjoint at 1 GHzcanvary

- by 63 dB, as a function of the
joint surface and method of ap-
plication used.

¢ The degradation of the shield-
ing quality of the gasketed joint
at 1 GHz varies from 40 dB
using gold joint surfaces to
about 7 dB using stainless steel

joint surfaces. This is due to
using pinch bosses to hold the
gasket in place. '

Figure A-2 fllustrates the shield-
ing quality of a stainless steel
gasket material against gold
plated, aluminum, and stainless
steel surfaces. It also fllustrates
the loss of shielding quality of the
gasketed joint due to a noncon-
ductive gap of about 3/8" which
occurs when pinch bosses are
used to hold the gasket in place.
The significant findings are as
follows: :

e The shielding quality of the
gasketedjoint at 1 GHzcanvary
by 25 dB, as a function of the
joint surface and method of ap-
plication used.

e The degradation of the shield-
ing quality of the stainless steel
gasket material at 1 GHz is ap-
proximately 6 dB using any of
the three finishes. Thisisdueto
using pinch bosses to hold the
gasket in place.

SELECTED BIBLIOGRAPHY

Kunkel, George, “Mechanical Force Con-
siderationsin the Use of EMI - Environ-
mental Gaskets,” 1980 IEEE Interna-
tional Symposiumon EMC, Baltimore,
MD, 1980.

Kunkel, George, “Introduction to the Test-
ing of EMI Gaskets,” 1992 IEEE Inter-
national Symposium on EMC, Ana-
heim, CA, 1992.

A regular contributor to ITEM, GEORGE
KUNKEL recelved B.S. and M.S. degrees
in engineering from UCLA. As a graduate
student he taught courses on EMC design
in the UCLA extension department. He is
presently amember of the UCLA Engineer- .
ing Deans Council. He is president and
owner of Spira Manufacturing Corpora-
tion, North Hollywood, CA. (818)764-8222.

105





