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1
MICROWAVE ABSORBING MATERIAL

FIELD OF THE INVENTION

This invention pertains to a material for absorbing
‘microwave radiation.

BACKGROUND OF THE INVENTION

Microwave absorbing materials are known in the
prior art, but these are generally iron-filled and thus
dense. Prior art material also tend to be unstable in a
high radiation environment.

OBJECTIVES OF THE INVENTION

It is therefore a primary objective of the present in-
vention to provide a stable low-density material for
absorbing microwave energy in the 2500 to 6000 MHz
band.

SUMMARY OF THE INVENTION

These objects of the invention and other objects,
features and advantages to become apparent as the spec-
ification progresses are accomplished by the invention
according to which, briefly stated, hollow carbon mi-
crospheres in the range of sizes between 90 and 350
microns outside diameter are mixed uniformly in a ma-
trix of flexible silicone such that the microspheres are 27
to 34 percent by weight of the absorbing material.

LIST OF ADVANTAGES OF THE INVENTION

The material is strongly absorbent in the range of
frequencies 2500 to 6000 MHz.

An important advantage of the present invention is
the material is stock resistant, flexible and stable in
thickness of 0.2 inches or greater.

For many applications, the most important advantage
1s its low density compared to iron-loaded composites.

These and further objectives, constructional and op-
erational characteristics, and advantages of the inven-
tion will no doubt be more evident to those skilled in the
art from the detailed description given hereinafter
which illustrates a preferred embodiment by way of
non-limiting example.

BRIEF DESCRIPTION OF THE DRAWING

. FIG. 1 shows plots of standing wave ratios as a func-
tion of frequency for varying thicknesses of the pre-
ferred embodiment of the material of the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The material according to the invention is formed by
embedding hollow carbon microspheres in a suitable
matrix material, such as a flexible silicone or an inflexi-
ble epoxy. The carbon microspheres have a preferable
diameter between 90 and 350 microns. Carbon micro-
spheres are available from Kureha Chemical Industries
Co., Ltd., Tokyo, Japan and Versar, Inc., Springfield,
Va. Suitable flexible silicone matrix materials include
Dow-Coming RTV 3112, Dow-Coming Sylgard 184,
and General Electric Silicone 566A. Sylgard 184 is
preferred because it (a) has a good radiation resistance,
(b) has low shrinkage during curing, (c) bonds well to a
substrate, and (d) needs no post-cure before use. Com-
positions containing from 27 weight percent micro-
spheres to 34 percent by weight microspheres are best.
Although compositions over this range have been
tested and found satisfactory, the composition contain-

5

-

0

20

25

30

40

45

50

55

60

65

2

ing 30.0 percent by weight carbon spheres in Sylgard
184 is preferred. This composition has a satisfactory
mechanical integrity and flexibility in thicknesses of 0.2
inches and greater.

When backed by a metal plate, i.e., shorted, 0.226
inches thick material of the preferred embodiment dis-
played the followings standing wave ratios (SWR):

MH:z SWR
2600 3.84
3000 2.03
3400 1.39
3800 1.67
4200 2.18
4600 2.70
5000 3.28
5400 3.82
6000 4.30

_The density of the preferred embodiment is 0.48 g/cm3.
In a thickness of 0.22 inches, this corresponds to 0.55
pounds per square foot.

Another embodiment containing 33.1 percent by
weight carbon spheres in RTV 3112 with a thickness of
0.267 inches provided the following standing wave
ratios:

MH:z SWR
2400 225
2600 1.52
2800 1.31
3000 1.61
3200 2.02
3400 1.98
3600 1.88
3800 1.98
4000 210
5000 3.65

Another embodiment containing 32.9 percent by
weight carbon sphere in Silicone 566A with a thickness
of 0.263 inches yielded the following standing wave
ratios: )

MHz SWR
2400 2.24
2600 1.61
2800 1.42
3000 - 1.60
3200 1.90
3400 2.25
3600 2.60
3800 293
4000 3.29

This invention is not limited to the preferred embodi-
ment and alternatives heretofore described, to which
variations and improvements may be made, without
departing from the scope of protection of the present
patent and true spirit of the invention, the characteris-
tics of which are summarized in the following claims.

What is claimed is:

1. A microwave absorbing material for the range
2500 to 6000 MHz, comprising:

a matrix of flexible silicone, forming 66 to 73 percent

by weight of the absorbing material,

hollow carbon microspheres having a range of sizes

between 90 and 350 microns outside diameter, said
microspheres being mixed uniformly into said ma-
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trix to form 27 to 34 percent by weight of the ab- spheres comprise approximately 30 percent by weight
sorbing material. of the absorbing material.
2. The material of claim 1 wherein said matrix mate- 3. The material of claim 2 wherein said material is

rial comprises approximately 70 percent by weight of = formed into sheets of thickness 0.2 inches or greater.
the absorbing material and said hollow carbon micro- R
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