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[57] ABSTRACT

An epoxy adhesive for bonding solid fuel to its case in
a rocket motor uses chopped aramid fiber and microfine
silicon dioxide filler to provide insulating properties to
the adhesive without the use of asbestos.

1 Claim, No Drawings

A statutory invention registration is not a patent. It has
the defensive attributes of a patent but does not have the

" enforceable attributes of a patent. No article or advertise-

ment or the like may use the term patent, or any term
suggestive of a patent, when referring to a statutory in-
vention registration. For more specific information on the
rights associated with a statutory invention registration
see 35 US.C. 157.
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ASBESTOS FREE ADHESIVE INSULATION

FIELD OF THE INVENTION

This invention pertains to an insulating adhesive for
bonding rocket motor components.

BACKGROUND OF THE INVENTION

Adhesives for bonding fuels and insulation into
rocket motor casings in the prior art have often con-
tained asbestos to make the adhesives more resistant to
the hot gases in the rocket motor. These adhesives have
three functions: first to insulate the fuel against heating
due to air friction, second to insulate the casing from the
heat of the burning fuel and third to bond the fuel to the
case. It is undesirable to have voids between the fuel
and the combustion chamber wall since such voids
could permit combustion at undesirable times and
places, impairing the efficiency of the rocket and endan-
gering the integrity of the combustion chamber. The
possible danger to the health of workers with asbestos
makes it desirable to find other ways of accomplishing
the same goals of good bonding combined with good
insulation properties without the use of asbestos.

OBJECTIVES OF THE INVENTION

It is therefore the primary objectives of the present
invention to create an insulating adhesive suitable for
use in a rocket motor which does not require use of
asbestos while retaining good bonding and insulating
properties.

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, an epoxy adhesive
for bonding solid fuel to its case in a rocket motor uses
chopped aramid fiber and microfine silicon dioxide
filler to provide insulating properties to the adhesive
without the use of asbestos.

LIST OF ADVANTAGES OF THE INVENTION

An important advantage of the present invention is
the elimination of the use of asbestos in the workplace.

Other advantages are that the adhesive bonding re-
mains as strong as prior art adhesives using asbestos and
the thermal insulating properties remain good as good.

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.
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DESCRIPTION OF THE PREFERRED
EMBODIMENT

The invention is an asbestos free adhesive, which by
using Kevlar pulp as a filler, has excellent thermal,
erosive, and physical properties for use in solid propel-
lant rocket motors. The adhesive has ratio of ingredi-
ents by weight:

Bisphenol A/Epichlorohydrin type liquid epoxy resin: 27.8
poly liquid resin curing agent: 51.6
chopped aramid fiber pulp: up to 2.0
microfine silicon dioxide: up to 1.0

This adhesive has the potential for several uses in
solid propellant rocket motors. The physical properties
make it an excellent choice for bonding elastomer insu-
lations together where high bond strengths are re-
quired. Specific examples of this type of usage are bond-
ing splice strips and patches onto internal insulation,

_and bonding the propellant stress relief flap into the
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motor. Its erosion and thermal properties permit its use
as a potting compound for making repairs to the insula-
tion and protecting sensitive components from the
motor environment.

The adhesive is prepared by slowly mixing the Bis-
phenol A/Epichlorohydrin type liquid epoxy resin
(LER Type II such as Epon 828) and poly liquid resin
curing agent (such as Versamid 140) for approximately
3 minutes. Concurrently, the microfine silicon dioxide
(such as Cab-0-Sil) and chopped aramid pulp (such as
Kevlar) is whipped together until the aramid fiber bun-
dles are separated.

The dry and the wet mixtures are combined and
mixed until fully wetted. After wetting the adhesive
shall continue to be mixed for 3-5 minutes.

The adhesive can be cured at ambient temperature
(60°-100° F.) in 24 hours or the cure may be accelerated
by curing at a higher temperature. The pot life of the
adhesive is approximately 2 hours.

This invention is not limited to the preferred embodi-
ment 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 characteristics of which are
summarized in the following claim.

We claim:

1. An adhesive for bonding a solid fuel propellant to
a case in a rocket motor essentially consisting of, by
weight:

Bisphenol A/Epichlorohydrin type liquid epoxy resin: 218
poly liquid resin curing agent: 51.6
chopped aramid fiber pulp: up to 2.0
microfine silicon dioxide: up to 1.0.




