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Closure forces may be multiplied by a factor of 10, depending upon the type 

of gasket which has been selected. 

Introduction 
EMI gaskets are conductive materials 

that fill apertures to provide a continu- 

ous, low impedance joint with the 
chassis. In time, the stress released in 

the materials, as well as variations in 

environmental conditions, affect the 
dimensional stability of the chassis. 

In order to maintain good electrical 

contact in spite of varying conditions, 
most gaskets are flexible and compress 
to a certain amount to follow the di- 

mensional variations of the chassis. The 

compression rate applied on a gasket 
improves the contact impedance and 

may result in higher shielding perfor- 

mance. The spring effect of a gasket is 

therefore a critical characteristic, espe- 
cially when manufacturers are required 

to ensure shielding performance 
throughout the product life cycle as 

required by the EMC Directive. 
Another important characteristic is 

the total compression force required to 
close an opening with a mounted gas- 
ket. This is a determining factor in the 
choice of material thickness, locking 

system, etc. These requirements can 
make it difficult for design engineers 
who need to keep the unit's cost as low 

as feasible. The aim of this article is to 

propose a tool for the designer to 

quickly estimate the compression range 

for a specific gap in a chassis by com- 

paring the compression characteristics 

of major gasket families. 

Gasket Selection 
The compression force required by a 

gasket will depend on its material 

composition, shape, direction of the 
force, and directions of deformation. 
A typical shielding application in a 

cabinet door was used to compare 
similar gasket profiles and sizes and 
evaluate applicable solutions. 

Gaskets selected for 
evaluation 
~ Conductive fabric over open-cell 

urethane foam core (UFC) 0. 375"/ 
0. 500" rectangular shape (Figure 
1A) 

~ Beryllium copper fingerstock 
(BCF) Height: 0. 40" thickness: 
0. 004" (Figure 1B) 

~ Monel wire mesh over silicone 
elastomer tubing (SET) Diameter 
over wire: 0. 348" (Figure 1C) 

~ Monel wire mesh over neoprene 
sponge (NSP) Diameter over wire: 
0. 348" (Figure 1D) 

~ Nickel/graphite loaded d-shape 
elastomer tubing (DET) Height: 
0. 312" (Figure 1E) 

Averaged Compression 
Figure 2 shows the deflection (% from 

free height ) versus the compression 
force (lbs/linear foot). Although the 

general aspect of the function remains 

the same, the slope Y/ X that charac- 
terizes the type of material will vary. 

Averaged compression = 

2Y 

or lbs-linear ft/% of deflection. 

1A. 

1B. 

1C. 

1D. 

1E. 

Figure 1. Gasket Types. 
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The calculations were based on 
data provided by gasket manufac- 

turers. To evaluate the recommended 
compression forces for each gasket, 
the minimum and maximum recom- 
mended compression were aver- 

aged. For comparison purposes, val- 

ues are expressed in ibs-linear ft/% 

of deflection. 
Table 1 shows the load at the aver- 

age recommended compression for 
each type of gasket. 

Lbs. -Iin. ft/% 

UFC . 
BCF 
SET 
NSP 
DET 

0. 16 
0. 83 
1. 40 
1. 65 
0. 25 

Table 2. Force Required to Compress a 
11/oot Length of the Specified Gasket. 

Conclusions 
Conductive fabric over open-cell ure- 

thane foam (UFC) offers the lowest 

Figure 2. Deflection Versus Compression Force. 

compression force due to its open- 
cell structure and flexible conduc- 
tive fabric (Figure 3). Moreover, the 
contact resistance with the mating 
surface is minimally affected by the 
compression variations that main- 

tain the original shielding effective- 
ness. A protective coating over the 
conductive fabric provides abrasion 
resistance and allows wiping actions. 
The manufacturing process creates a 
fusion of core and fabric making this 

type of material available in various 
shapes. Leaf seal gasket designs, such 
as C-folds, provide an even lower 
compression rate. 

DET, loaded elastomer over D- 

shaped tubing, also shows a very 
low compression rate. This is mainly 
due to the geometry of the pro- 
posed design. However, small varia- 

tions in compressions may influence 
the shielding effectiveness in very 
large proportions. 

BCF, beryllium copper fingerstock, 
requires approximately five times more 
compression force than UFC. The 
shielding effectiveness of fingerstock 
gaskets does not vaty significantly with 

compression. Mechanical vulnerability 

(damaged fingers) may be a concern, 
especially for long lengths. 

SET, monel wire mesh over silicone 
elastomer tubing, has a high compres- 
sion rate ( 8. 75 times UFC ). Compres- 
sion set may also be a concern and 

Type 

UFC 
BCF 
SET 
NSP 
DET 

Load (Ib/ft) 

4. 83 
25. 00 
42. 00 
49. 50 
7. 50 

Compression (%) 
30 
30 
30 
30 
30 

Table 1. Load at Recommended 

Comp ressi ons. 

The values obtained in Table 2 

provide the compression force re- 

quired to compress a 1-foot length of 
the specified gasket a total of 1% 
from its free height. Therefore, these 
values must be multiplied by the 

length (feet) needed for the applica- 
tion and by the recommended com- 

pression rate (30 %). 
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Figure 3. Required Closure Forces. 
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may influence shielding effectiveness. NSP with neo- 

prene sponge (more than 10 times UFC) presents the 

same concerns. 
A fact which also must be considered is that the 

required closure forces may be multiplied by a factor of 
10 depending upon the type of gasket that has been 
selected and therefore will become a concern especially 
for large enclosures. 

IVC's U. S. PLANT WILL OFFER 
~ Form-In-Place (F. I. P) Gasket Application, 

Sub-assembly, and related services 
~ Conductive Paint Spraying 
~ Secondary Operations, such as Inserting, 

Ultrasonic Welding and Pad Printing 

Call FAX or write for our new brochure: 

IVC Division of Doncasters, Inc. 
145 Industrial Blvd. (PO. Box 948) 
Rincon, GA 31326 (Near Savannah) 

Phone: 912-754-8810 ~ FAX 912-754-8801 

SUmmall y 
Each of these gaskets have advantages and disadvantages 

within a specified range of use. For compression, a compari- 

son of each gasket versus the best solution (conductive 
fabric over open-cell urethane foam-UFC) demonstrates 

the importance of the right gasket selection with regard 

to the application. Closure forces must also be consid- 

ered. 
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