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Materials currently qualificd under specification MIL-C-81309A are very
good watar displacing amd corrosion preventive compounds. However, they
are soft films, and some land based units in dusty arass have stated

that sufficient dust will adhers to the material to produce an undeairable
appesrance, For this reason, an investigation was undertaken to develop
a material vhich, in addition to being ultra thin, having good water
displacing aud possessing corrosion preventive propertiea, would also be
dry to the touch. Three materials were found to meet these requirements.
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RADC-MA ~7145
SUMMARY

IRTRODUCTION

Materials that meet the Grade A requiremsnts of specification MIL-C-81309A,
Corrosion Preventive Compound, Water Displacing, Ultra-Thin Film, are now
baing used effectively on exterior surfaces of aircraft and other equipment
for ths temporary pravention of corrosion.

These materials preduce soft films which are oily to the touch, and,
therefore, there is some dust pickup. This dust which will adhere to the
surface of the matarial does not appsar to reduca the corrosion protection
afforded by the compound, but does detract from the aesthetic appearance

of aircraft snd other equipment., For this reason, many users have expressed
a strong desire for s material vhich will be as efficient in displacing
water and preventing corrosion as specification MIL=-C~81309A materials

yet be dry to the touch,

All materials which currently qualify uoder MIL-C-81309A when sprayed onto
surfaces vhich are painted vhite impart an awber or light brown color to
the surfaces. This effect is undesirable since £t spoils the appearance
of the equipment. Therefore action was taken to develop a material which
would eliminate these objections.

SUMMARY OF RESULTS

A number of materials vere received and evaluated in this investigation,
Many of the samples claimed to be transparent, wers rot noticeably more
transparent than current products. Nona of the samples which wera trans-
parent had satisfactory water displacing abilities. Three saxplea were
obtained which, in addition to meeting all the requirements of specifica-
tion MIL-C+813094, wers drier to the touch than currently qualified
products, These thres materials also showed better corrosion protection
wvhen evaluated in the new ACES test cabinet, which was designed to
simulate closely the exposure conditions aboard carriers.

CONCLUS JONS
It is concluded that:

(1) A need currently exists for materials vhich meat all the
requiremsnts of Grade A of specification MIL-C-81309A and, ia additionm,
are dry to the touch in order to raduce dust pick up.

(2) Exhibits A, B and C fulfill this need.

(3) A requirement still exists for a material which, in addition

to possassing these properties, will be ccmpletely culorless and transparent.
No materisl has as yet been found which will adequately do so.

i1

e Brma ! e e - - -




NADC-MA-7145

(4) The Aircraft Carrier Environment Simulator test cabinet which
was used 1in this evalustion more nearly simulates actual carrier exposure
conditions and can be more precisely comtrolled than the spparatus rurrently

used in the Synthetic Sea Water=Sulfurous acid spray tést outlined in
Specification MIL-C-81309

RECOMMEMDATIONS
It is recommsnded that:

(1) Specification MIL-C~81309A be revised to include a
requirement that materials meeting thie specification leave films dry to
the touch.

(2) The test to determine dust pick up described in this report
be added to the specification with a requirement that no more than 0.002
grams of talc adhere to the test panel.

(3) Specification MIL-C~-81309A be smended to substitute the
Aldrcraft Carrier Eanvironment S8imulator (ACES) test cabinet for the

- apparatus currently used in the Synthetic Sea Water-Sulfurous Acid Spray
4. test,

b (4) The requiraments that Grade A show no visible corrosion

{ after 2 cycles on low carbon steel and 8 cycles on 410 steel, and that

3 Grade B show no visible corrosion after 8 cycles on 410 steel be reteined
when the ACES test cabinet, including the ultra violet light, is sub-
stituted for current apparatus,

e
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EVALUATION AWD DISCUSSION

BACEGROURD

The Naval Air Development Center developed an ultra-thin fiim, water
displacing, corrosion preventive compound and packaged it in gas pressurized
(asrosol) containmers. Designated AML-350, it was developed for use on
highly critical metal surfaces, both for initial protection during shipment
and storages and for in-service treatment of critical areas. The Grade A
requiresents of specification MIL-C-81309A were written to cover this

type material, OGrade A materials, vhich give the equivalent protection

of AML~350, ave intended for use on all metals, including magnesium and
nild steel and also for use on sreas containing two dissimilar metals in
order to prevent galvanic corrosion., Grade B materials centein the same
basic ingredients as Grade A materigls, but in lesser amounts thus offering
considerably leas protection. They are intended for use only on stainless
steal and aluminum and in interior locations. The films produced by both
grades are soft., As reported in referencas (a) to (d), both laboratory
tests and field use imdicated that Grade A materiale provided adequate
corrosion protection, However as reported in reference (d), & pumber of
land based units which reported dusty climatic conditions did not like

the appsarance of the film because dust adhered to the surface of it,

Soms units also reported that they did mot like the light browa color of
the materizl, which is visible on white paint but not noticeable on bare
matal,

Because of these reports it was concluded in raference (d) that a need
exists for a waterial similar to Grade A of MIL-C-81309A except that it
would be dry to the touch, particularly for use in dusty areas. Therefore,
the Naval Air Development Center undertook to dsvelop or obtain a material
which would be so, and, 1f possible, also colorless, By refersnce (a)

and subsequent contacts, 64 manufaciurers were iuvited to submit materials
which might meet these requiremeuts. Seven manufacturers submitted a total
of nine materials.

METHODS & RESULTS

All samples received were tested to determine their ability to pass the
Synthetic Sea Water-Sulfurous Acid Spray test and the Synthetic Sea Water
Displacexant test as described in specification MIL-C=81309A, The resulte
are found in Table 1. Samples which failed either of these tests were
elininsted from further considerstion. Three materials, Exhibits A, B and
C, passed both of these tests as shown in Table I.

=
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These three materials were then subjected to the following additional
tests of MIL-C-81309A:

wwt .l T.f oA
FABDIA LWwilde

Removability
Abrasives

Film Thickiwse
Sprayability
Corroasivity
Staining

They each passed all of these tests as shown in Table I1I.

A new test had to be developed in order to determine how dry-to-the-touch
films formed by these material were, Since the purpose of having a dry-
to-the~touch material was to decrease or eliminate dust pick up, the

logical teat would be to measure the amount of dust a panel coated with

the material would pick up. This was accompliched by dipping freshly
abraded and cleaned 1010 steel panels in each of the materials, hanging

them for one hour (to allow the solvent to evaporate), weighing them,

and then dipping them iantc a large container of talcum powder. All

surfaces of the panels were alloved to come into contact with the talsum
powder and then the panels ware reveighed., The gain in weight was a

measure of the amount of talcua powder which adhered to the preservative
compound, Since a small amount of talcum powder will normally sdhere to
nearly any surface, uncoated 2" x 4" x 1/16" 1010 steel panels ware weighed.
and then dipped in powdered talc and reweighed. These were considered blanks
and their gain in weight was subtracted from the gain in weights of the
coated panels, The gain in weight for panels coated with Bxhibits A, B and

¢ was negligible (0.002 grams or less)., This compared to 0.173 to 0,228
grams for panels dipped in products curreantly qualified under specification
MIL-C~81309A.

Because of the possibility that these msterials might soften aad thereby

picg up dust st more elevated temperatures, similar tasts were run at botl
100°F snd 120°F. 1In this serics of tests the panels after dipping in the
corrosion preventive cempound were conditioned for aither ome hour or 16 houis
at the elevated temperature and then dipped in the talcum powder. The

results showed that even at 120 F, the smount of dust adhering to any of the
three materisls was quite low; a maximum of 0.018 grams,

In ordur to determine how colorless the corrosion preventive materials were,

3" x 6" aluminum panels which were painted white were dipped into the mator sl
The color of the panel after drying was compared to uncoated white paneis,

Bach of tne three materials, Exhibits A, B and C, produced a color on white
panels,
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In addition to rvaning the Synthetic Sea Water-Sulfurous Acid Spray tast
as described in apaci firattan HIL-C-315034, these materiale were tested

in a new test cabinet, recently designed and developed at ths Maval Alr
Development Center wvhich combines exposura to nlersviolas light with the
synthatic cea Water-suifurous acid Spray. In addition ths new cabinet 1g
able to control other variables such as the temperature and relative
humidity of the air. The details of this test cabinet, called the Aircraft
Carrier Environment Staulator (ACES) test cabizet, will e described in a

separate report,

Exhibits A, B and ¢ successfully passed 2 cycles in the ACES test cabinet,
Materials meeting the Grade A raquirements of MIL-C~81309A will not pasg
2 cyzles of this teset, which includes ultraviolet light exposure. They
will, however, Pass 2 cycles when the UV light exposure 1, elinminated.
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EXHYBIT SHREL
Na9C Manufscturer's
Designation Desiguation MLNUFACTURER
A U.5.0, 380 U. 8. Orgacics, Inc.
13156 Saticoy Street
No. Hollywood, California 91605
B Clarco RB171 The Clarks/n laboratories
1450 Terry Avenue
Camden, New Jersey 08104
c Alox 2230F Alox Corporation
P. 0. Box 517
Nisgara Falls, New York
D Globo M2000 Casten Enterprises, Inc.
2118 West Roscoe Street
Chicago, Illinois 60618
E Cee Bee Chematron Corporation
SR Kote #2 9520 E. Cee Bee Drive
‘ Downey, California 90241
¥ RD-4150 Armour Industrial Chemicals
8401 West 47th Street
McCook, illinois 60520
G BRD-4151 Arwour Industrial Chemicals
(same address)
H RD=4152 Armour Industrial Chemicals
(same address)
J THPO Hooker Reasearch Center

Niagara Falls, New York 1430
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TABIE I

PROTECTION PROPZRTIES DATA

Synthetic Sea Water-
Displacement Test

Passes

Passes

Passes

Falls

Falils

" 100%=Falils

50%—=Borderline pass

Faile

Fails

Fails

Synthetic Jea Water-
Sulfurous Acid Spray
Panscs
Passes

Passes

Fails

50%~—Fails

Fails

Fails
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