
EMI SHIELDING GASKETS: BEYOND 
MIL-G-83528A 

A new conductive elastomer EMI shielding material with heat aging performance be- 
yond that specified in MIL-G-83528 has been developed. 

Manford Eaton, ORCUS, Inc. , Kansas City, MO 

INTRODUCTION 
The main purpose of an EM ~ 

is to reduce the electrical resistance 
between two mating metal flanges. 
As the volume resistivity of the gasket 
material decreases, the shielding ef- 
fectiveness increases. 

The volume resistivity of shieldihg 
material tends to increase with use 
at elevated temperatures. If the gas- 
ket volume resistivity increases dra- 

matically, gasket failure results. This 
is the main cause of failure in EM 
conductive particle shielding gaskets, 
as well as other gasket types. 

This problem has been well docu- 
mented in a number of case his- 

tories. Partly in response to these 
problems, a new ML-SPEC has 
recently been issued (MIL-G-83528), 
esiablishingrequirements forqualific- 
ation and quality performance of 
conductive elastomer materials. ' 

MIL-G-83528 is a military speci- 
fication which covers electrically con- 
ductive discrete particle elastomers 
used for EMI shielding gaskets. Ori- 

ginally written around commercial 
products available at the time it was 
issued, only one firm was initially 
able to meet the specification. More 
recently, additional firms have suc- 
ceeded in conforming to the specifi- 
cation. 

CONDUCTIVE 
ELASTOMER MATERIAL 

This article describes a recently 
developed material which exhibits 
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Curve A - Curve of Well-plated Filler which will Pass MIL-G-83528A. 

Point B - MIL-G-83528A Specification Limit for Silver-plated Copper 
Material Before Heat Aging Test. 

Curve D - Curve of New Cu/Ag Elastomer. 

Figure 1. Results of Heating Aging Tests. 

much less degradation of its volume 
resistivity by heat aging than speci- 
fied in ML-G-83528A. Many EM 
elastomers have low volume resis- 

tivity initially, but at elevated temper- 
atures the resistivity rises rapidly 

beyond MIL-G-83528A limits. 

MIL-G-83528 specifies that the 
material be tested (Paragraph 4. 6. 15) 
for 48 hours at 1. 25 times the maxi- 

mum operating temperature (un- 

flanged condition). For silver-plated 

copper material the maximum oper- 
ating temperature is 125 C, which 

would yield 156. 25 C. Some manu- 

facturers state that the material is 

tested at 300 F, which is 148. 9 C. 
Significantly different results can be 
obtained. 

Volume resistivity tests on the new 
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Point C - MIL-G-83528A Specification Limit for Volume Resistivity After 
48 Hours at 156. 25 C. 



SONTIONS. 
National-Standard has 

multiple materials solutions 
for emerging shielding applica- 
tions. For example, we have 
totally new micronic-sized 
nickel fibers that can be uti- 
lized as individual fibers or 
nonwoven mats, as well as 
new wire cloth designs. 

Our materials are easy-to- 
use and 
design- 
versatile, 
allowing 
their func- 
tional 
perfor- 
mances to 
be matched to your specific 
application needs. 

For example, shielding 
applications include both inter- 
ference shielding, as well as 

varied to 
well over 100 db of attenuation. 

At National-Standard, we 
welcome the opportunity to 
talk with you about your appli- 
cation and provide you perform- 
ance test data and samples. 
In short, our business is adapt- 
ing our shielding materials to 
your specific needs. 

NORE THAH A NITERIAt SOURCE. 

A SOLUTIOH. 

NS National-Standard 
Woven Products Division 
P. O. Box 1620, Corbin, Kentucky 40701 
Outside KY: 800-354-7844 
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material were conducted per the 
ML-SPEC using a digital ohmmeter 
and the pressure probe technique. 
The results of the heat-aging tests 
are presented in Figure 1. 

TEST RESULTS 
A material having lower initial 

volume resistivity and lower resis- 
tivity after heat aging will give sig- 
nificantly better shielding than pre- 

sently available materials. 
As illustrated in Figure 1, a silver- 

plated copper material meeting the 
ML-G-83528A specification would 
have an initial volume resistivity. of 
no more than 4 milliohms. After 48 
hours at 156 C, the volume resis- 

tivity would have increased to no 
more than 10 milliohms. 

The initial volume resistivity of the 
new material was 1. 26 milliohms. 

Pay~~~ 

BKAUSE YOU HAVE NBN 
SHIElDING CHAllENGES, 
WE HAVE NHN MATERIA5 

The material remained at less than 
10 milliohms for more than 96 
hours, twice as long as required by 
ML-G-83528A. This result is of 
considerable imporlance because, as 
stated, shielding effectiveness de- 
pends in large part on volume con- 
ductivity of the gasket material. For 
example, at a flange interface resis- 
tance of 1 milliohm, shielding is de- 
graded by about 15 dB. At an inter- 

face resistance of 10 milliohms, 42 
dB of shielding is lost. The overall 
interface resistance is composed of: 

~ the resistance between the cover 
flange and the EM gasket; 

~ the gasket material volume resis- 

tivity; and 
~ the resistance between the en- 

closure flange and the gasket. 

If the flanges are correctly prepared 
so that they present only small inter- 

face resislance, the shielding perfor- 
mance will depend mainly on gasket 
volume conductivity. 

The new material had a Shore A 
durometer of 69. Other characteris- 
tics, such as shielding effectiveness 
and tensile strength, do not signifi- 

cantly vary from MIL-G-83518A 
specifications. 

CONCLUSION 
Since this material will withstand 

96 hours at 156 C rathei than the 
48 hours specified in ML-G-83528A, 
the material probably could be used 
at higher maximum use temperatures 
than any commercially available 
silver-plated copper material and still 

pass the MIL-SPEC. This is a sig- 
nificant advancement since silver- 

plated copper material offers better 
shielding effectiveness than other 
material types. Also, the new ma- 
terial appears to have a lower cor- 
rosion potential than conventional 
silver-plated copper materials and 
even less than silver-plated alumi- 
num types. ~ 
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