










































































The best method that we finally came up with was to have very
light roller pressure and just use one roller. We could not effect
enough heating on the impregnated laminate while on the machine to
¢ use thickening of the resin. Finally, we found that if we Jjust
wet out the mat/roving by hand and just ran it under a roller, this
was sufficient to remove the entrapped air.

On other aspects, we found that a transparent red plastic

filter plastic will prevent curing when under UV, light. We
evaluated FEP film as a potential release film to replace the PVA,
but no improvement was noted. We evaluated Kapton film as the

transparent filter to use on the patch when working in sunlight.
It was found to be an excellent material for this application,
especially since the color remains fast in the plastic. These
features were incorporated in the final delivered patches

Conclusion Regarding Patch Manufacture. This operation will not
require a complicated piece of equipment to wet out the material.
We obtained a simple impregnating machine which eliminated the hand
labor at the wet out step and did a consistent job. The major
hurdle is the packaging operation for a production basis.

After shipping the initial order of 1055 field repair patches
and 1055 tubes of UV light cured putty to TACOM for Desert Storm
and the subsequent order for 5550 tubes of putty, we reviewed our
lessons learned and our approach to manufacturing the repair
patches. The hardest problem in the operation has been to seal
a sticky patch within a gas tight aluminum pouch without fouling
the edges to be heat sealed. We determined that a stitched glass
stack cut to 10" wide and consisting of two layers of mat and two
layers of roving was the best starting material. This material
wetted out with the resin as expected in the impregnator and then
thickened with the reacting diisocyanate(2%) after impregnation
into the glass fabric as expected.

The final patch configuration was the incorporation of the
stitched glass prepreg covered with a PVA protecting film and the
transparent Kapton UV blocker, along with the additional pouch of
adhesion promoted putty into one package.

The resin composition of the patch was finalized as noted
previously with the acrylated epoxy phenolic novolac (1721) from
Cargill with 10% vinyl toluene and 10% hydroxypropyl methacrylate.
The cure rate of the patch in direct sunlight is about two minutes.

The initial optimized patches were shown at the AMC\CASCOM
meeting on June 24-26, 1991
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It was decided to use the base resin(1574) and the primary
selected resin (1721)at 80% with 20% monomer to minimize the amount
of monomer without sacrificing properties and cure rate. The 20%
monomer is a blend of the less volatile monomers, vinyl toluene and
the HPMA, in order to minimize volatility when the patch was used
in confined situations. The HPMA was included to maximize adhesion
and Barcol. The rate of cure for these various blends was usually
less than three minutes which was satisfactory. The optimum rate
of cure occurred with 10% of each of these monomers and 80% 1574
base stock resin. If we need to decrease viscosity, we will just
add more of the 50-50 blend of vinyl toluene-HPMA. The reduction
of monomer content and the use of substantially less volatile
monomers as compared to styrene make fabrication and patching with
this system inside vehicles safer and far less bothersome.

Evaluation of the optimum photoinitiator level indicated that
with this resin blend, we should use 0.3% instead of 0.4% although
the system is not particularly sensitive to excess photoinitiator.
In fact the system did not appear to be very sensitive to excess
hydroquinone or acrylic acid, two materials which could accidently
vary in concentration depending on manufacturing conditions.

This resin blend (80% 1574 or 1721, 10% vinyl toluene, and 10%
HPMA) was very satisfactory at this point for the actual field
repair patch.

TABLE 24
EVALUATION OF CARGILL 1574 BASE STOCK WITH VARIOUS MONOMERS
(0.4% Photoinitiator)

Monomer % Time to Taax Teax'F  Barcol
60 styrene 40 4.3 289 40-42
65 " 35 2.9 270 42-44
55 v1ny1 toluene 45 4.0 275 44-46
60 40 4.3 270 44-46
65 . 35 3.2 263 44-46
70 - 30 3.0 269 44-46
80 = 20 2.6 243 48-50
80 " 20 3.1 188 50

(0 6% photoinitiator)

85 15 2.4 208 50
100% pure base stock resin 5.0 180 42-44
55 hydroxypropyl

nethacrylate(HMPA) 45 2.5 235 42-44
60 40 2.6 232 42-44
70 " 30 3.1 253 46-48
80 " 20 2.7 220 48-50
85 " 15 2.9 204 48-50
60 vinyl toluene(VT) 15 2.6 249 48-50

HPMA 25
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