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ABSTRACT

The effects which corrosion can have on a gasketed
joint is documented. This documentation is in the form
of illustrating previous published work and the results
of moisture and salt spray tests which were performed
on gasketed joints. The results include conclusions
and recommendations based upon the referenced previously
published information and the testing reported inm the
paper. The recommendations list a series of gasket
materials and surface plating which can be successful-
ly used without experiencing excessive corrosion as a
function of the required enviromment and level of
shielding.

INTRODUCTION

The engineering discipline has spent a consider-
able amount of time and money in an effort to minimize
the effects of corrosion on electrical systems. The
major intent is to insure that the structural integ-
rity of the equipment survive for the useful 1life of
the electronics. This effort has been in the devel-
opment of materials and processes used to minimize
the effects of the environment on the basic structur-
al material. The development of a galvantic cell has
also been addressed to minimize the effects of gal-
vantic corrosion on the structural material, where
numer?Y? military specifiiisions such as MIL-E
16400 , and MIL-STD-889 describe acceptable
joints to be used in the procurement of military weap-
on systems.

The requirement of an EMI gasket in the joint to
obtain a required shielding integrity offers a dif-
ficult situation with regard to corrosion. The gas-
ket must be resilient, highly conductive and be able
to last for the life of the equipment. Since the gas-
ket materials in almost all cases are of a different
material than the structural joint material it is
almost impossible to totally eliminate some effects of
corrosion. However, detramental effects can be held
within acceptable limits by the careful selection of
the joint materials and plated surfaces, and the prop-
er selection of the gasket configuration and material
used in 1its manufacture. Such a selection can repre-
sent the lowest cost in terms of the life span of the
equipment when preventive maintenance and the replace-
ment of the structural materials and gaskets are con-
sidered.

REVIEW OF THE STATE OF THE ART

The effect which corrosion has on shielding integ-
rity which is used in protecting against EMI and light-
ning has been recognized as a severe problem by the
Aerospace Industry for many years.

There 1s only one (1) truly acceptable method of
protecting a gasketed joint against corrosion. This
is to select the joint surfaces and the gasket mater-
ial such that corrosion does not cause a detramental
effect on the operation of the equipment throughout
the life of the equipment. This can be obtained by

specifying joint surfaces and gasket materials that do
not exhibit detramental effects as a function of the
environment.* In this selection, the use of weather.
seals can be incorporated on the external side of the
EMI seal to protect the joint from the environment.
When the joint surfaces and gasket materials are not
compatable, it is often acceptable practice to pro-
tect the jolnt area with a weather seal on both sides
of the EMI gasket. In employing such a weather seal,
care must be exercised to insure that the weather
seal will be effective throughout the life of the
equipment.

The problems of ?35roaion came to national atten-
tion when G. Roessler published his paper, '"Cor-
rosion and the EMI/RFI Knitted Mesh Gasket." In the
paper Mr. Roessler presents a description of the cor-
rosion process, the problems associated with gasketed
joints and figures which i{llustrate the effects of
corrosion which the use of wire mesh have on gasket-
ed joints. Figures Al, A2, and A3, in the appendix,
illustrate some of the detramental effects which
Roessler attributed to a wire mesh gasketed joint when
exposed to a salt spray environment. The contents of
the figures illustrate that the dc resistance of the
mesh gaskets under test was reduced by more that 200%,
the change in deflection capability degraded by as
much as 30%, and the shielding quality of a joint de-
graded by as much e g? dB.

Earl Groshard '’ has spent a considerable amount
of time and effort documenting the results of work he
has been involved with as a member of the professional
staff at Boeing. Tables Al and A2 in the appendix
1llustrate some of the more important results he has
presented to us. The contents of Table Al illustrates
the change in dc resistance of joint materials which
have been exposed to a controlled moisture soak. The
point he is making is that a change in dc conductivity
of joint materials can take place with time. Since
this change can cause a detramental effect on the
shielding quality of a joint, such a change should be
considered in selecting the finish plating for the
joints when shielding is a criteria. The contents of
figure A2 contains a list of plated base materials and
commonly used gasket materials, where the compatibility
of the subsequent joint is graded as a function of var-
lous environmental conditions. The contents of table
A2 is basically concerned with a conductive joint and
a combination of materials which will not create a
significant galvantic cell when exposed to various
environmental conditions. (6)

Spira Manufacturing Corporation has been in-
volved in a significant level of testing. The purpose
is to better understand the effects of corrosion on a
gasketed joint where the end result is to assist engin-
eers to select the proper gasket with regard to cost,
shielding quality and the environmental requirements.
Firgures A4, A5, and A6, in the appendix, illustrate
results of rf transfer impedance tests which were re-
ported at the 1978 IEEE, EMC Symposium. The most
important findings 1llustrated in the figures is that

*
In the subcontractor specification requirements on the F-18 aircraft. McDonnell Aircraft Company stipulates
that dissimilar metal EMI gasketed joint combinations such as silver, monel or silver filled to the aluminum

gtructure shell be avoided.
seal on the exterior side of the EMI gasketed seal.

In addition, it is stipulated that all gasketed joints shall incorporate a weather






