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BACKGROUND

The coating system currently used on Navy and Marine Corps aircraft
normally consists of an epoxy primer (MIL-P-23377 or MIL-P-85853) for adhesion
and corrosion inhibition, and a polyurethane topcoat (MIL-C-85285 or MIL-C-
83286) for durability, flexibility, chemical and weather resistance. A self-
priming topcoat has been developed at the Naval Air Development Center, which
was designed to replace the current two-coat system with one coating, thus
"UNICOAT."

UNICOAT is a two component polyurethane coating which is gimilar in
chemistry to the standard Navy aircraft topcoat. However, the binder in this
coating was specifically designed to adhere directly to metallic and polymeric
(composite) substrates while still maintaining flexibility, chemical and
weather resistance. The polyester component contains pigments contributing to
color, opacity, zloss control, and corrosion inhibition, however it contains
0o chromium or lead.

Upon mixing the two components, UNICOAT can be applied by spray, brush,
or roller to a clean surface with no speciai preparation. It has similar
application properties (flow, wetting, leveling, and hiding characteristics)
to the standard Navy topcoat. The recommended dry film thickness is 2 mils
(50 microns) when applied to aircraft structures. Application to other
surfaces may require slightly thinner or thicker films depending on the
specific substrate, pretreatment, aad intended use.

UNLCOAT can be applied at a volarile organic content (VOC) of 426 g/1 (3.5
1b/gal) which meets the current regulations for self-priming topcoats in the
California Bay Area Air Quality Management District. By virtue of the self-
priming nature of UNICOAT, or essentially the elimination of a priming step,
the volatile emissions associated with a priming step (340 g/1) are also
eliminated from the UNICOAT finishing system. However, UNICOAT currently has
two application deficiencies: short pot life and slightly high viscosity.
Most two-component coatings have a pot life of greater than 4 hours in order
to minimize logistical and scheduling problems during paint application. Due
to the chemistry of the coating, UNICOAT has an inhereatly short pot life.
This short pot life characteristic is magnified whe: the coating is
excessively millec during production, exposed to heat, or with the passage of
time. These effects are believed to be irreversible. Due to these variables,
the pot life can range from 0.5 to 1.5 hr. The viscosity of flat and gloss
UNICOAT at 420 g/1 is approximately 35 and 29 seconds through a Zahn #2 cup,
respectively. This viscosity is greater than the viscosity of the standard
topcoat but is comparable to that of many high-solid topcoats and effective
application can be achieved using airless, air-assisted airless, or
conventional air-atomizing spray equipment. The application transfer
efficiency can be optimized by utilizing electrostatic application and the pot
life deficiency can he negated by the use of plural compouent equipment with
the standard application equipment mentioned above. However, efforts to
increase the pot life through formulation modificition continue.

In general, the physical properties evaluated in laboratory tests, meet
or exceed the perforaance reguirements of the standard coating system. The
adhesion and corrodion resistance are particularly noteworthy. Tape adhesion
of the coating after 5 days immersion in water at 65°C (150°F) far surpasses
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the requirements of the standard primer and topccat. The scrape adhesion
following this exposure is greater than 5 ks compared to the 3 kg requirement
of the epoxy primer with no exposure. Scribed aluminum specimens exposed to
5% NaCl salt spray for 2000 hours show no substantial substrate corrosion

(no significant difference when compared to the standard coating system).
UNICOAT also provides s -2rior filiform (1000 hr) and Soleacl (500 hr)
corrosion resistance co. c¢ed to the standard coating system. UNICOAT also
provides a superior barrier between the substrate and the environment compared
to the standard system 2s evidenced after 24 hr and 120C hr in a 3.5% NaCl
salt solution using electrochemical impedance spectroscopy.

Following laboratory characterization of UNICOAT, thirteen active
aircraft (four F-14"s, three H-3"s, one P-3 and five T-34"s) vere entirely
painted with the self-priming topecoat. Production engineering personnel were
informed of the pot life limitation in advance so that appropriate application
procedures could be used tc circumvent this probiem. In all cases, production
personnel were pleased with the application and appearance of UNICOAT.

Similar to the laboratory results, the on-going fleld evaluatfons indicate
that UNICOAT meets or exceeds the performance of the standard coating system.

In particular, the results confirm the durability and corrosion
protection of UNICCAT in actual environmental conditions. Two years after
application to the first F-14, Including 9 months deployment at sea, the
coating remains in excellent condition and evaluations from field personnel
continue to be exceptionally high. Improved durability and cleanability of
UNICOAT has been observed in combination with a decrease {n required corrosion
control maintenance on this aircraft as compared to an F-14 painted with the
standard coating system. Field tests for the cther threc F~14"s and the three
H-3 aircraft are producing similar results.

Seven cf the above thirteen aircraft were painted with UNICOAT on
deoxidized (with no chromate conversion coating) aluminum in order to
eliminate all of the chromates from the finishing sytem. One H-3} was
chemically deoxidized using a solution of MIL-C-10578. The P-3 was chromate
conversion coated un the starboard side and mechanically deoxidized on the
port side with an adbrasive pad. Performance on the H-3 and P-3 has bdeen
equivalent to standard conversion coated substrates. All five of the T-34"s
were entirely chemically deoxidized. A proprietary deoxidizer was used on the
first three T-34"s, An adhesion problem was di{scovered on these T-34"s, but
was determined by NADC and NADEP Pensacols tc be a preparation and
pretreatment deficiency rather than an intrinsic deficfency of UNICOAT. In
response to this deficlency, Mi1-C-38334 (chemical deoxidizer) was used on the
next two T-34"s, conforming to a specific surface preparation procedure
provided by NADC. Preliminary tests indicate that this pretreatment is a
significant fmprovement compared to the proprietary deoxidizer. Procedures
for applying UNICOAT to a non-chromated surface have been developed and are
provided in this report. The corrosion control maintenance data on all
aircraft painted with UNICOAT coantlinues to be collected and analyzed.

Current dats strongly {ndicates that the advantages provided by UNICOAT
include significant reductions {n:

1. Paint application time, manpower, and materials,

2., Emissiona of hazardous materials (chromatcs and volatile organics).

3. Aircraft maintenance.




The estimated annual cost savings for the Navy due to the application of
one coating (UNICOAT) in lieu of the curreant two coating system for alrcraft
is $5.3 million. These savings result from the elimination of applying a
primer to ai.. aircraft during the painting process at the organizational,
intermediat2, and depot maintenance levels. Emission of hazardous
material< are rejuced in that: (1) the VOC content of this self-priming
topcoat 1s far less than that of the standard primer and topcoat system and
(2) UMICOAT contains no chromates or other carcinogenic pigments.

UNLCOAT, has been given a federal specification number (TT-C~2756) which
is currently being prepared by the Naval Air Eugineering Center. A patent has
been issued for the low gloss version of UNICOAT and a patent application has
beea submitted for the high gloss version of UNICOAT.

This document i{s a compilation of laboratory reports, field evaluations,
and general information on UNICOAT as generated by NADC, other Navy
activities, aircraft manufacturers, and paint and paint equipment
manufacturers.




81

LABORATORY REPORTS 1
AND
PROPOSED SPECIFICATIONS




REPOR7 NO. NADC-87016-60

DEVELOPMENT OF A PRIMER/TOPCOAT AND
FLEXIBLE PRIMER FOR ALUMINUM

Charles R. Hegedus

Air Vehicle and Crew Systems Technology Direclorate
NAVAL AIR DEVELOPMENT CENTER
Warminster, PA 18274-5000

20 MARCH 1987

PHASE REPOR™
Froject No. R534A52
Work Unit ZM 540

Approved for Public Release; Distr:bution Unthmited

. Prepared For
NAVY EXPLORATORY DEVELOPMENT PROGRAM
AIHDBORNE MATERIALS
(NA2A)
NAVAL AIR DEVELOPMENT CENTER
Warminster, PA 18974-5000

A
.
.

BT

0.




NOTICES

REPIORT NUMBERING SYSTEM - The nu~- -ring of technical project r200rt3 1ssued by
the Naval sir Deveicoment Center s arr3 -1 for specific idenufication curposes. Each
number cons:scs of the Center s-ronym, '~a calendar vear in which the number was
assigned. the sequence numeer 37 re rencrt mthin the specific calercar year, and tne
official 2-diqit norrespencence 522 ot =2 Command Office o¢ the Functisnal
Departrent rasponsicie tar the r.part ~or exampie: Report No. NADC-88015-70
indicates the fi‘teenth Center r~port *or 'ne year 1986 ard preparea by the Systems
and Soft~are Technoiogy Decartment. Th2 numencal codes are as faiows:

cccre CFF CE CR DEPARTMENT
2o Cammander. Niaval Ar Development Center
Ul Technics Trector Naval Au Development Center
02 Comptrane-
1] Comguter Cepartment
07 Planriia assessment Resources Department
10 Ant-Suomar.ra WVarfare Systems Departmeant
20 Tactical Air Systems Decartment
3 Battia Force Systems Department
30 Cemmumication & Navigation Technology Department
20 Vission Awicrecs Tacrnoiogy Degantment
o Arvemcte & oy Sustems Tacnrdioqy Ceps rment
7 Svstars & SO e Toarnnnlogy Depdrrmert
30 E~ngineernng Supocrt Croup

PRODUCT ENCORSEMENT - Tha siscussdn Ar inSIruCtions cancermng caommaercial
DIoducts Neran 00 NGt constitate an endorsameant by the Government nor 4o thay
convay of ‘mply the Lcensae or nqght to use such products.

Do oare _YA3/PT

AL ATK TN 0N
DEPUTY . AVELTD

APPROVED 3Y 7,




SNCLASSIFIED B4

SrL R TY TUAST S CAT.ON GF THis PAGE

REPT .7 SO IUMENTATION PAGE

1a. REPCRT SECURITY CLASSIFICATION ) a.s/sra,(:nvs MARKINGS
[N N/A ;
A D T L
28 SECLRTY CLASS.F.CAT:ON AUTHGRITY 3 OGTR.BUTION/ AVAILABILITY OF REPORT
Anproved for Public Relezse; Distributicn
5. DECLASSHFCATION / DOWMNGARADING SCrEDULE unlimitea
4 PERFCAMING CRGANIZATION REPORT NUMBEER(S) 5 MONITORING ORGANIZATION REPORT NUMBER(S) ;
N/A& 1
NADC-RTTIERAD
53 NAME GF PERFCAMING ORGANIZATON B0 UF7 CE SYMBOL 7a. NAME OF MONITORING CRGANIZATION
(I applicablie) . .
Laval Air Tevaslopment lanter A
5 ADORESS Gty State, and 2iP Coce) o, ADORESS (City, State, and 2iP Cocle)
wnrTinster, Pa $R3TW- 000 /A
8a. NAME OF FUNDING / SPONSTRING 85 OFF:CE SYMBGL &, PROCUREMENT iNSTRUMENT 1DENTIFICATION NUMBER -
CRGANIZATON ('f applicatie) /4
as Twnlosratory Vaterisls Pom :
3. ADORESS (Tity, State, and 2P Code) 10 SOUACE OF FUND-NG NUM3IERS
. L i e O PROGRAM PROLECT TASS : WORK UNIT
eEYR el “'”elo”?'.'_'i.\“f?:“er ELEMENT NO. | NO 8O ACCESSION NO.
wLrminater, PA £ 7a-5GC0 RS3.A52 M 540

.
11 TITLE (nciudie securty Claskhcatior)

trrment of 3 Primer/Torcoat oand Flexibie Primer for Aluminum :
12 SERSONAL AUTHOR(S)

P e prasgresrioge

>

kY

{  §
138 TvPE OF REPDAT 130 T'ME COVERED 14, DATE OF REPORT (rrer, k_lonm, Day) §'$ PAGE COUNT \%z
ey BRGM T . 1@ Ten 8 1987, March 20 )

16 SUPPLEMENTARY NOTAT:ION

o

] N
47 CCs5aT COCES 18 SUBIECT TERMS (Comtinue on reverse if necessary and siantfy by block number)
fr2 GhoLP SUB.GROUP Norension Protectica Flexible Primer
Crranic Coating Sealant , TV

19 LBITRALT (Continue on reverss if necessary srxd xden. 'Yy by biock rumber)
N3 P mroston proventive orsann v aatings have been doy cloped tor nae conalumimon and speaticatis tor application
BT TR PR b 1o s i s Tor mpron g uecrat parst ssostens, Phe st coatingcan be apphod direc-

e s sabstrate and pertoni s asclpoming topeoad. Heonastsof a twa compaonent shphate poharcthiane
Ahorsat iy diosede since mobobda e 2 phosphate an fgsanos e salt and Tnasinmshossde sesscuhted bead
iy TR prmit topcoat meets of exceedy il ob the eritical petiormanee regquirementy of the curoeat Navy arrcratt
Coteen SOEPS ST cpony proner and o030 polyurethange topeaat B exhibus good adhesion, corrostan

“ren tovibihte chemncal and wearties resstnce The peomer topwoat hues been tornnudated 10 fosterfoss CEL Colors
e Ny tcrcsbarronatt Fhesedante onsame comtent (VN OC pof g priager topaoat priortothinnmg s 295 grams
ot amccchontpecinvrotpant Phe VOC attes e with 1L archtonoc hane whsch s currently ancvemptaolvent,
oocvositecempatible wirth conventionabo spray 298 e perbiter. Phis s well witheon the ctiree as masimu ot set

Pesouth Coast A Quabty Control Prstoat Rule T4 for acsospace cgtipment. 420 ¢ 1 Fhie ase of this coating witl

i

fvontinued on reversed

N NSTRBUTIONTAVAILABILITY OF ABSTRALT 21, ABSTRACT SECURITY CLASSHFICATION
[ ncassseounumTes [ SAME AS ApT rg DTIC USERS UNTTASSIFIND

Jia NATAE OF RESPONSBLE INDIVIDUAL 140 TELEPHONE (incivde Area Code)} 22¢ QFFICE SYMBQE

(et SUPTPIIE:

DO FORM 1473, samar §3 APR €G/1:0n M ey be ULed until exhausted
All Other agitions are obsgiete

0102-LP-014-6602

RITY IFICAT f THIS PA
BUL. Somrament friouny OTal (000430018

\




BS

19. ABSTRACT (continued)

Paint sppihcation and removad e and sanpower
Aoer Hoaciin

AN H BN RN AR T

4 Noiat s orzanic compenent i VOC Ll s

PR P

N N

The sovond conninras g el pomor which s ovchoroe wany the above poluasethane broder freontans stron-
ST hre e Zieeantom. e B ancher e 0 o aaed e cortosioa b prentest e o pimer nivetsor
Svevads il the pertormuanoe todueiae nis ot MR TTT D s aemiican oy vore Hen bty ATGnnnuwm specinnens

|

coarndawth The NADC e hie e coamed i o7 st
cothecoanns The NADC o pron,

RS

voov ot one searwathout o o rroso o ol the alunimum or

¢ ctorrare e the Roubshinv ot g coatnr s s and reduce the
e e proertoeh A of solvent per

; : ,.
corn oo s ey ooy o L tnchoraraethane e VOC o 20 erons por Diter

FORN S MR ) o
R NN ST PN A TN T TS L AU UL TR SO I VO Wk [ O
ek et e b
wr s wcibbebow the Rale A2 contn Ssba e

VU Vo meaent

e
v




1

e, P T T R

STRAEYTR TN

A £ s - ,,,k

N

NADC-87016-€0

TABLE OF CONTENTS

List . Tables

List of Figures

1.0
2.0
3.0
4.0
4.1
4.2
5.0
6.0
7.0

8.0

Introduction

Coating Preparation and Experimental Procedu:es
Coating Formulation

Coating Test Results and Discussion
Primer/Topcoat Analysis

NADC Flexible Primer Analysis

Conclusions

Future Effores

References

Acknowledgement

Page
i1

i1

10

10




Table

I1
I11

v

Vi

Figure

T
w

[}

10

11

87

NADC-87016-60

List of Tables

Characterization of Polyurethane Resin X3009
Properties of Pigments

Composition of Lusterless White Primer/Topcoat
Composition of NADC Folyurethane Flexible Primer

M11-P-23377E and Mi1-C-83286C Requirements and
Primer/Topcoat and Flexible Primer Properties

Proposed Flexible Primer Specification Requirements

List of Figures

Aluminum/Graphite Epoxy Corrosion Test Specimen
Infrared Spectra of X3009, Part A, Polyester Polyol

Tafrared Spectra of X3009, Part B, Hexamethylene
Diisocyanate

Mi1-P-23377E Specimens Exposed to Salt Spray for
2000 Hours

Mi1-F-23377E/M11-C~83286C Specimens Exposed to Salt
Spray for 2000 Hours

Primer/Topcoat Speclmens Exposed to Salt Spray for
2000 Hours

Primer/Topcoat Speclimens Exposed to Salt Spray for
One Year

Circular Area on Primer/Topcoat Specimen Exposed to
Salt Spray for One Year (20X)

Scribe Area on Primer/Topcoat Specimen Exposed to Salt
Spray for One Year (20X)

Scribe Area On Primer/Topcoat Speciuen Exposed to Salt
Spray for 2000 Hours (20X)

Scribe Area on the NADC Flexible Primer Exposed to
Salt Spray for One Year (20X)

it

Page
11
12
13
14

15

15

Page

17
18

19

20

21

22

23

24

24




T AT

12

14

15

B8
NADC-87016-60
List of Filgures (Continued)

NADC Flexible Primer Expnsed to Salt Spray for 2000
Hours

NADC FPlexible Primer/M{1-C-83286B Exposed to Salt
Spray for One Year.

Koroflex Priwer Exposed to Salt Spray for 2000 Hours

NADC Flexible Primer Exposed to Salt Spray for One
Year

111

26

27

28




éi:}

BS
NADC-87016-60
1.0 INTRODUCTION

The objective of the investigation discussed herein was to develop a
coating which could be applied directly to an aluminum substrate and also
perform as a topcoat. In addition to developing this primer/topcoat, a flexible
primer was formulated to improve the flexibility of the current Navy aircraft
coating systeam.

U.S. Navy aircraft currently are painted with a high performance protective
paint system consisting of an epoxy primer (MIL-P-23377 or MIL~P-85582) and a
polyurethane topcoat (MIL-C-83236). Several types of aircratt also require a
coat of spray sealant (MIL-S-8802, MIL-S-81733, or MIL-P-87122) between the
primer and topcoat. The curreat palat system was designed to protect aluminum
alrcraft structures from the harsh alrcraft carrier enviroamevt which contains
corrosive sea water spray and, on non-nuclear powered carriers, sulfur dioxide
stack gases. The epoxy primers are adherent and inhibit corrcsion of the
substrate. The polyurethane topcoat is chemicai and weather resistant,
flexible, and provides the desired optical properties. A sealant coat 1is
occagionaly applied to enhance the flexibility of the coatlag system and prevent
cracking of the paint, especially around fasteners.

Although the current paint system performs well, the individual coatings
exhibit several deficiencies. The primer is brittle, especially at low
temperatures (-60° F), resulting in extensive cracking oi the paint system in
highly flexed areas of the aircraft. The sealants are soft and easily deformed
and are difficult to apply and remove. In addition, {ncreased awareness and
concern for the environment and worker safety have caused local and state
governments to limit volatile organic component (VOC) emissions from painting
operations. These regulations have impacted Naval Air R>work Facilitfes (NARFs)
and original equipment manufacturers (0SMs) by limiting the amount and types of
paint whizh can be applied. Numerous facilitles have been threatened with fines
and closure for using the above paint system. The carcinogenic effects of
chromates which are used in aircraft primers (Mil-P-23377 and Mil-P-85582)
present another concern with current coating systems. Use of chromates has not
been restricted to darte but limiting regulations are expected in the near
future.

The use of one coating, a primer/topcoat, which {s adherent, corrosion
inhibiting, flexible, chemical and weather resistant, will provide performance,
time, and money-saving improvements. Application of one flexible coating
reduces the risk of coating failure due to cracking and allows easy touch-up
when required. Application of a primer/topcoat to replace two coatings
decreases the amount of VOC emissions during the painting operation. In
addition, the coatings developed during this effort were specifically formulated
with the intent of minimizing VOC and eliminating chromates. Other advantages
of the primer/topcoat are the amount of time and manpower saved when applying
and removing the system. The current paint system requires the application of a
primer and topcoat over the entire exterior surface of the aircraft and
application of a spray sealant over certain designated areas. The
primer/topcoat would permit the application of only one coating over the
aircraft, thus reducing application time by at least S0%. 1In addition, the time
required and the cost to strip the paint from the alrcraft when rework is
required would be significantly reduced. The use of a primer/topcoat would
reduce the welight of the paint system on the external gurface of an aircraft by
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30 to 40%. For an F-14, this would be a weight reduction of apr:oximately 55
pounds.

The initial objective of thias investigstion was to develop the
primer/topcoat cecating. During development, it became apparent that a flexible
primer could be forpulated using a similar binder and pigment system. The use
of this primer would require the application of a conventional topcoat. The
advantage of a flexible primer is elimination of the need for a sealant coat
while iaproving the overall flexibility of the paint system. This also would
decrease cpplication time and coating system weight by eliminating the need for
a sealant coat. Reference (1) discusses an evaluation of elastomeric primers
and sealants for use on aircraft.

Although the primer/topcoat and flexible primer both were designed for use
on Navy aiccraft, they would not be used in conjunction. The advantages of both
coatings are discussed above and although use of the primer/topcoat would be
more benificial, until extensive field testing is completed, full scale use
cannot be recommended. Therefore, introduction of both coatings provides two
alternative approaches to improve afircraft coating systems.

2.0 COATING PREPARATION AND EXPERIMENTAL PROCEDURES

During the three phases of coating development, paints were prepared and
applied to aluminum panels for optical and physical testing. The formulated
coatings were prepared in the following manner. The designated pigments were
mixed with the desired resin system in a one quart glass jar half filled with
glass shot (5 millimeters in diameter). This mixture was vigorously agitated on
a paint shaker for approximately 30 minutes. The required fineness of grind of
the pigment was a minimum of 5 according to ASTM D1210 using a Hegmen gauge.

Following pigment milling and dispersion in the resin system, this mixture
was added to the appropriate curing agent when necessary. The viscosity of the
for-ulated coating was measured using a Zahn #2 cup. A viscosity ranging from
18 . 22 seconds was desired for application of the coating. If viscosity
reduction was required, the admixed material was diluted with solvent specified
by the resin manufacturer or appropriate substitutes. The resulting coatings
were applied to aluminum specimens of 3.0 x 6.0 x 0.02 inches (7.62 x 15.24 x
0.05 cm) using conventional air spray. The specimens used in all tests, except
the flexibility and filiform corrosion tests, were 2024-T3 bare aluminum alloy
meeting specification QQ-A-250/4. The specimens were cleaned and chromated with
materials conforming to MIL-C-81706 to produce a chemical conversion coating
meeting MIL-C-5541. The filiform test specimens were 2024 - T3 Alclad chromate
conversion coated per Mil-C-5541. The flexibility test specimens were 2024-0
temper aluminum alloy, anodized in accordance with MIL-A-8625, type 1.

While under development, the formulated coatings were tested against each
other for comparison and 1llustration of the best formulation. When the optimum
formulations were determined, they were tested against coatrol materials, MIL-P~
23377E epoxy primer and MIL-C-83286 polyurethane topcoat. Although the current
revision of M11-P-23377 is the "D” version, the "E” revision has been drafted.
A conrol primer meeting the "E” revision requirements was used as a control in
this study. Koroflex, a one-componeant, flexible primer manufactured by DeSoto,
Inc. was used as the control for the flexible primer materials. The
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conventional primers were applied to a thickness of 0.9 mils (22.9 4{m).
Flexible primers were applied to a thickness of 1.1 to 1.5 mils (27.9 to
38.1 t{m). The conventional topcoats were applied one hour following priamer
application to a thickness of 1.8 to 2.0 mils (45.7 to 50.8 m). The

primer/topcoats were applied to film thickness of 2.0 to 2.2 mils (50.8 to ﬁ
55.9 Mm). 1In all tests, the primers were analyzed without a topcoat; for s
adhesion and corrosion, they also were tested with a topcoat. All coatings were i
allowed to cuve for 7 days at ambient laboratory conditions prior to testing.

The set-to-touch time was measured as the time fol lowing application when
the coating clung weakly to the finger when touched under gentle pressure, but
none of the film transfered to the finger. The dry~hard time of the coatings
was measured according to Method 4061 of Federal Test Method Standard 1%41B.

The method was performed by placing the coated panel between the thumb and
forefinger, with the thumb on the coating, and applying maximum pressure. Tne
imprassion left on the coating was then lightly polished with a soft cloth. The
dry-hard time was recorded as the time follow!ag application when the impression
left by the thumb could be completely removed.

The 60 and 85 degree gloss was measured according to ASTM Method D523 using
a GG~7562 multi-angle glossmeter manufactured by Gardner Laboratory. Coler of
the primer/topcoats was characterized by measuring tristimulus and LAB values
using the McBeth 1010S colorimeter with 1lluminent C.

Adhesion of the crating systems was measured by wet-tape test defined in
ASTM D3359, M2thod A and the Scrape-Adhesion Test defined in ASTM D2197, Method
B. The Wet-Tape Test was performed by immersing a coated epecimen in distilled
water at 75+5° F (2413° C) for 24 hours. Upon removal, two parallel cuts were 3
made, one inch agart, through the coating and into the substrate. Using firm
pressure, a one-inch wide strip of 3M-250 masking tape (manufactured by
Minnesota Mining and Manufacturing Company) was placed on the ccating
perpendicular to the direction of the cuts. Followirg this, the tape was
removed in a quick and steady pull. The coating was then inspected and
evaluated in accordance with the following system:

5A No peel or removal

4A Trace peeling or removal along the cut

3A Jagged removal along cuts up to 1/16 {nch (l.6mm) on either side

2A  Jazged removal along most of the cuts up to 1/8 inch (3.2mm) on
efther side

14 Removal from over 50% of the area under the tape

0A Removal of all the coating under the tape and/or beyond the tape

The adhesion of the primers and primer/topcoats to the substrate and the
intercoat adhesion between the topcoats and the primer were evaluated using the
SG~1605 Scrape~Adhesion Test Apparatus manufactured by Gardner Laboratory. The
test was performed by guiding a weighted stylus at a 45~degree angle to the
specimen slong the substrate into the coating being tested. The scrape-adhesion
wag recorded as the heaviest weight used without the stylus shearing the coating
from tha underlying surface. For primers and primer/ropcoats, this surface was
the aluminum substrate, for topcoats, it was the primer coat.

The coatings were tested for resistance to hydraulic flulds conforming to
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specificatons MIL-H-5606, MIL-H-83282, and MIL-H-83306 Monsanto Skydrol S500B and
a lubricating oil conforming to Specification MIL-L-23699. Coated specimens
were immersed in the MIL-H-5606 and MIL-H-83282 hydraulic fluids at 150° F

{66° C) for 24 hours, in MIL-L-23699 lubricating oil at 250° F (121° C) for 24
hours, and in MIL-H-83306 hydraulic fluid at 70° F (21° C) for 7 days. Upon
removal, the coatings were examined for softening, blistering, loss of adhesion,
and any other coating defects.

Salt-spray tests were conducted according to ASTM Method Bll7. Specimens
were scribed with an "X" through the coating system and into the substrate prior
to the exposure period. Although the specified exposure period for Mi1-P-23277E
and M11-C-83286B are 1000 and 500 hours, respectively, additcnsl specimens were
exposed for 200C hours and for one year. The specimens were subsequently
exanined for corrosion deposits in the scribe and blistering and uplifting of
the coating.

Additional salt spray tests were performed using a specimen consisting of
an aluminum panel attached to a graphite/epoxy composite as illustrated in
Figure 1. A6 x 6 x 0.125 {inch (15.24 x 15.24 x 0.32 cn) aluminum specimen
conforming to QQ-A-250/12 (T6 temper), anodized per Mil-A-8625, Type I was
primed. Two diagonal intersecting scribes were made through the primer and into
the substrate. A3 x 3 x 0.09 inch (7.62 x 7.62 x 0.24 cu) graphite/epoxy panel
with 0, 9C orientation of approximately 16 plies was attached to the center of
the aluminum specimen with four nylon fasteners. Four 2 inch lines were scribed
along the edge of the composite into the aluminum. The specimen was then
exposed to 5 X salt spray for 500 hours, removed, disassembled and analyzed for
coating defects and corrosion of the aluminum.

The filiform corrosion test was performed by scribing an "X" through the
applied coating and into the aluminum substrate. The panel was then placed in a
desiccator approximately 2 inches above concentrated (12 normal) hydrochloric
acid for 65 minutes. Without rinsing the specimen, it then was placed in a
chamber at 102° P (39° C) and 80 percent relative humidity for 1000 hours. The
specimens were then examined for deformities in the coating and corrosion of the
aluminum, especifally thread like defects in the film stemming from the scribe.

The coatings were evaluated for striopablility by placing a painted
specimen at a 60° angle with the horizontal. Mil-R-81294 paint temover was
poured along the upper edge to completely cover the surface. After 15 aminutes,
the specimen was brushed and rinsed with water, removing the loosened coating.
The area of the specimen in which the coating was removed was recorded.

Humidity resistance tests were performed by exposing painted specimens to
95% relative humidity and 120° F (49° C) for 30 days. The coatings were then
examined for blistering, softening, and loss of adhesion.

The coating systems were tested for flexibility according to ASTM Method
D1727. Specime s at ~60° F (~51° C) were bent around 1/8, 1/4, 1/2, and 1 inch
mandrels. After returning to room iemperature, the coaring systems were
examined for cracking along the bend.

The coating systems were tested for {mpact flexibility a9 defined in Method
6226 of Federal Test Method Standard 141B. The test inetrument consisted of a
solid steel cylinder with spherical knobs protruding from the end. These knobs
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ware designed such that the coating system could be subjacted to elongations of
0.5, 1, 2, 5, 10, 20, 40, and 60 percent. The steel cylinder was allowed to
fall freely from a height of 42 inches (1.05 meters) through a hollow guide
cylinder, striking the reverse side of a coated specimen. The imprints formed
from the knobs were then examined for cracking. The iaprint causing the highest

elongation which did not cause cracking of the coating was recorded as the
impact flexibility.

Painted specimens were exposed for 500 hours in a 6000-watt, xenon-arc
weatherometer. The continuous cycle consisted of 102 minutes of high~intensity
light only and 18 miautes ot light and water spray. The speclmens were tested

according to ASTM Method G26, Type BF with the conditions in the chamber as
follows:

Black body temperature 140 + 59 F(60+3° C)

Relative humidity 59 + 57

Intensity of the xenon arc  0.355 + 0.05 watts per square meter at 340
nanometers wavelength

After 500 hours exposure, the specimens were examined for substrate corrosion
and coating color, zloss, and ifmpact flex{bility changes. Although Mil-C-83286B

specifies the use of a carbon-arc weatherometer, the xenon-arc exposure has been
demonstrated to be as severe.

The topcoats were tested for heat resistance by subjecting coated

specimens to 400% F (149° C) for four hours. The coatings were then examined for

changes in color, gloss, and impact flexibility.

3.0 COATING FORMULATION

The primer/topcoat development was completed in three phases. In the first
phase, various polyseric binders were screened for adheslon, flexibility,
chemical and weather resistance accordiny to the methods previously described.
Due tyv the stringent requirements for the desired coating, many resin systems
were {mmediately elliminated from sonsideration. In general, epoxy polymers have
poor weather resistance, alkyds do not have the required chemical or weather
resistance, and acrylics lack adhesfon, durability, and chemical reslstance.
Polyurethane resins were the primary binder candidates. After analyzing a
number of polyurethane resins, the most promising material based on the above
properties was a polyurethane which was obtained by reacting a blead of
polyester polyols (X3009-Part A manufactured by Coatings for Industry) with
hexamethylene di{socyanate (X3009 part B). Table I lists the resin

characieristics and Figures 2 and 3 il lustrate the infrared spectra of the two
resins, respectively.

The objective of the second phase of the primer/topcoat development was to
formulate a plgment system which would provide opacity, low gloss, corrosion
protection, and a gray coating. The pigments also were evaluated for effects on
coating flexibility and adhestion. This phase was performed by selecting and
combining corroslon inhibitive, npaque, and extender pigments and fncocrporating
them i{nto the selected polyurethane ragin at various concentrations. A
theoretical prediction and statistically designed experimental verlflcatlion
approach outllined {n references (2) and (3) was used to determine the nmost
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likely optimum component concentrations and the compositions to be tested to
verify these predictions. Since the objective was to develop white and
camouflage gray coatings, candidate pigments had to be white, gray, or black.
Extender pigments reduce gloss but provide little or no opacity to the dry film.

The most promising pigment system consisted of titanium dicxide, zinc
phosphate, zinc molyhbdate, titanium dioxide vesiculated beads, and an organic
zirc salt (SICORIN RZ manufactured by BASF). Titanium dioxide and titanium
dioxide vaesiculated beads are the primary pigments for providing opacity. The
vesiculated beads also assist in reducing gloss due to their high oll absorption
characteristics (2). Zinc molybdate, zinc phosphate, and Sicorin RZ are
corrosion inhibitors. Table II lists the characteristics of these pigments.

After defining the binder/plgment system, the final phase of the
developrent effort was completed by optimizing the solvent and pigment
concentrations to obtain a material that exceeded the performance requirements
of the primer (MIL-P-23377E) and the topcoat (MIL-C-83286B). The optimized
composition of a lusterless white and a gray primer/topcoat along with critical
compositional properties are provided in Table III. Phvsical and optical
properties of these materials will be presented and discussed in the next
section of this report. Initially, the candidate binder systems were thinned
using solvents recommended by the polymer resin manufacturer. After it was
determined that the X3009 polyurethane resin system manufactured by Coating For
Industry was the prime candidate, M1i1-T-81772, a standard urethane thinner, was
used. In this final phase of development and optimization, 1,1,1
trichloroethane was substituted for the Mil-T-81772. This was done because
1,1,1 triculoroethane currently is an exempt solvent and thinning viscosity can
be obtained without increasing the measured volatile organic content (VOC).

During the primer/topcoat development, it became apparent that the raw
materials teing used could also be applied to formulate flexible primers, with
and without chromates. As a coinciding effort, an investigation was unlertaken
to develop these primers. Corrosion inhibiting pigments, including zinc
chromate, atrontium chromate, barium chromate, along with those previcusly
identified, were combined with the x3009 polyurethane using an extreme vertices
statistical design (4). The three critical properties evaluated were adhesion,
flexibility, and corrosion inhibition. Tsdle IV list the composition f the
NADC flexible primer. The properties of this material are presented and
discussed i{n the following section.

4.0 COATING TEST RESULTS AND DISCUSSION

The properties of the developed primer/topcoat and flexible primers are
listed 1n Table V along with critical performance requirements of Mi1-P-23377E
epoxy primer and Mil-C-83286B topcoat.

4.1 Primer/Topcoat Analysis

From the data {n Table Vv, it {8 evideat that tne primer/topcoat meets all of
tha critical requirements for both specifications. Although the M1i1-C-B83286B
60° gloss requirements for camouflage topcoats is 7 to 12, Navy aircraft are
painted with a special designation M{1-C-83286B, “"gunship quality” which has 60°
and 85° gloss requirements of less than 3. Gloss is partially dependent upon
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pigment milling and paint application procedures, therefore slight formulation
modificat{un may be necessary to obtain the desired gloss. The formulation
concentrations listed in Table III are approximate and reduction of glcss may be
acconplished by using a nigh oil ibsorption flatting agent such as amorphous
sllica. However, because addition of flatting agents alsc can cause loss in
flexibility, large amounts of these agents are not recomamended. In addition, it
18 believed that a €0° gloss of below 5 and an 85° gloss of below 10 are not
significant increases and will not impact aircraft camouflage and vulnerability.

The specified expousure period for M11-P-23377E and Mi1-C-83286B on 2024-T3
in salt spray is 1000 and 500 hours, respectively. However, the primer/topcoat
passed this requirement and the exposure period was continued for one year.
Figure 4 13 a photograph of Mi1-P-23377E specimens, Figure 5 13 M11-P-23377E
topcoated with Mi1-C-832863, and Figure 6 1s the lusterless white primer/topcoat
following 2000 hours in 5% salt spray. These cpecimens exhibited no substrate
corrcsion or blistering of the coatings. Figure 7 illustrates primer/topcoat
specimens following one year in salt spray. Prlor to chemically removing the
coating in order to analyze the substrate, it was observed that the coating had
blistered but was not punctured along the bottom edge of the exposed specimeus
and at one small area at the upper tip of one of the scribes. On both
specimers, corrosion was obse ved at the areas where the coating had blistered.
Due to the extent and location of the corrosion and the duration {in salt spray,
these r1esults indicate good corrosion protectlon of the aluminum.

Yellowish deposits were observed in the clrcular corrosioa areas and in the
scribe as snown in Figures 9 2nd 10. These deposits are not grain-like as is
usually observed with sod{um chloride and aluminum oxide deposits. Chemical
analysis of these deposits indicates a large concentration of aluminum and
smaller concentrations of chrowium, zinc, and molybdenum. Figure 10 {s the
scribe area ot a primer/topcoat specimen after 2000 hours in salt spray.
Although the deposits are present on the gpecimens, they do not cover the entire
scribe area, indicating that a build-up of these deposits occurs with exposure
fn salt spray. Upon further examination, 1t was determired that there were no
pits under these deposits in the scribe arez. For comparison, Figure L1 {8 an
NADZ flexible primer specimen exposed to salt spray fur one year which had no
deposits in the scribe. The scribe area of this specimen was shiny, revealing
the aluminum substrate.

The volatlile organic content (VOC) of the primer/topcoat prior to thinrning i
1s 395 grams >f organic solvent per iiter of paint. After thinning to spray {
viscosity (2( - 22 seconds with a Zaha 2 cup) with 1,1,1 trichloroethane, which
1a currently an exempt solvent, the VOC of the primer/topcoat is 295 g/1.
Currently, the most stringent solvent emission requirements are set by the South
t'oast Alr Quality Control District {n California. The limitatfons for topcoats
are 420 g/l for aercspace equipment and 150 g/l for miscellanious metal parts.
The primer/topcoat meets both of these regulations and has the added advantage
of not requiring a primer coat, further minimizing solvent emissions.

As atated previously, adhesion, flexibility, strippability, corrosion
resistance, fluid resiastance, heat resistance, and weatherabiltity of the
primer/topcoat meet or exceed the appropriate primer and topcoat specification
requirements. The benifits of this materfal are:

1. Decreased paint application tine and manpower
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2. Less applied paint and lower aircraft weight
3. Reduced aircraft downtime

4. Less volatile organic solvent emissions

5. No chromate emissions

The cost of aircraft painting and stripping subsequently can be reduced due
to less manpower and material requirements. Lower VOC and the absence of
chromates in the coating are beanificial for worker safty and environmental
concerns which also lessens the burden on painting facilitics such as NARFs and
OEMs in conforming with emission regulations.

4.2 NADC Flexible Primer Analysis

The NADC flexible primer meets or exceeds all the requirements of Mil-p-
23377E except the set-to-touch time which is less than 30 minutes; the flexible
primer i3 set-to-touch in less than 45 minutes. This 18 not considered
significant because the set-to-touch and dry hard times of the flexible primer
are far less than that for the topcoat, which would normally be applied over the
primer. Therefore, the additional 15 minutes requirzd for the set-to-touch time
for the flexible primer would not add a significant amount 2f time to apply the
entire coating system to an aircraft. It should also be noted that the
polyurethane binder system of this flexible primer is similar to that of the
MIL-C-83286. Overcoating with MIL-C-83286 shortly after application of this
primer will improve the intercoat adhesion of the paint system. The main reason
for delay between priming and topcoating is to allow most of the primer solvent
to evaporate. This will occur within 30 minutes.

One objective in developing this coating was to meet the requirements for a
proposed specification for a flexible primer (Table V1). To date, the only
material known to meet these requirements is Koroflex (DeSoto, Inc.). The NADC
flexible primer meets or exceeds all of these requirements except elongation at
break. The elongation at break of the NADC primer is 31%. Although this is
significantly less than the 100X requirement, the flexibility required of a
primer to prohibit coating failure on an afrcraft {s unknown. Koroflex has
performed well in field tests on operational aircraft. Field testing of the
NADC primer is currently being performed to determine 1f its flexibility is
adequate to significantly reduce cracking of the alrcraft paint system.
Increasing the flexibility of the NADC primer may be possible by blending the
polyurethane binder with a more flexible resin and by incorporating elastomeric
fillers into the coating. Both of these techniques would cause the addition of
elastomeric domains in the cured coating which would relieve stresses,
prohibiting cracking of the coating (5).

The corroslon proparties of the NADC flexible primer are notable. Figures
12 and 13 illustrate the NADC primer with and without a topcoat after 2000 hours
in salt spray. Figure 14 i]lustrate Koroflex specimens after 2000 hours salt
spray. All of the specimens had no corrosioan of the substrate or uplifting of
the coatiag. Figure 14 shows some surface staining of the Koroflex due to
inadvertent splashing of a contaminent; however, no damage of the coating was
observed. Figure 15 {llustrates the NADC flexthle primer after 1 year exposure
to 5% salt spray. There was no corrosion or uplifting and the scribe area was
shiny, indicating excellant corrosion inhibition. Figure 11 further {llustrates
the corrosion protecticn provided by the NADC flexible primer.
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The corrusion inhibiting pigaents utilized in the flexible primer, as
indicated in Table IV, are a combination of strontium chromate, barium chromate,
zinc chromate, and zinc molybdate. These pigments and their concentrations were
determined using a statistical experimental design (o determine the most
effective inhibiting system for this primer. It must be noted that in the X3009
polyurethane resin system, this exact pigment formulation prcvided corrosion
protection superior to any single pigment, including stontium chromate.

A second objective in the priner formulation efiort was to develop a non-
lead, non-chromate primer for aluminum which will provide all of the desired
properties, especially corrosion inhibitfon. It is obvious from the
primer/topcoat foraulation that non-lead, non-chrosate, corrosion preventive
coatings for aluaminum can be develped. Currently, there are two military
specifications, M11-P-52995 and M11-P-53030, for lead and chrome free corrosion
preveative prizmers for ferrous and non-ferrous substrates. The pigment system
{n these primers coantains fron oxide, zinc phosphate, and Sfcoria RZ. Mil-P-
52995 1s a phthalic alkyd binder and Mil-P-53030 13 an epaxy binder. Several
preliminary in-house primers were Jeveloped which had falr corrosion protection.
This investigiction L8 continuing {n order to develop an optimum coating witnout
lead or chrome pigments.

The VOC of the NADC flexible primer is 442 g/l prior to thinnilng and 294
g/l after thinning to spray viscosity with 1,1,i trichloroethane. The current
South Coast Air Quality Control District Regulations for primers are 350 g/1 for
aeroszpace equipaent and 340 g/l for netal parts. The thinned flexible primer
meets both of these requirements.

5.0 CONCLUSIONS

A coating has been developed which can be applied directly to an aluminum
substrate and provide the propertics of both a primer and a topcoat. This
coating meets all of the critical performance requirements of the primer and
topcoat currently used on Navy alrcraft. The primer/topccat coating provided
corrosion protection for an aluminum substrate fer over 2000 hours in aalt spray
with a non-lecad 4nd non-chroune pigment system. When used to replace the primer
and topcoat coating gystem on Navy aircraft, the primer/tupcoat will reduce
paint application cost and time, alrcraft downtime, and volatile organic and
chromate emfssions.

A flexible primer has been developed which neets the requirements for Mil-
P-23377E. Thig priwer also passes all of the requirements of a proposed
fluexible primer specification excrpt =longatlon at bresk. It does nass other
stringeat low and azhleat temperature flexibility requirements.

6.0 FUTURE EFFIRTS

Field tesce on operational P-14 aircraft are planned for the primer/topcoat
and flevible primer 4iscussed in this report. Thuese coatings also are being
analyzed in the laboratory for thelr performance on graphite/epoxy compoaites
coansn on tact{cal a{litary atcecraft. Additional coating development {s belng
pertorncd to obtaln a non-lead, non-chrome priqaer for aluminum and to develop a
more fluxible primer.
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Table I: Characteristics or Polyurethane Resin XJ3d@9.

XI99? Component A
"ercent Solids
Hydroxyl Number
#cid Number
Ave;age Equivalent Weight
Lencity
X3697 Component B
Fercant Solids
Parcent Isacyanate (NCO) Content
Average Equivalent Weight

Density

46.2

71
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Table 1I: Properties of Figments
Titanium linc linc Sicorin
Diozide Molybdate Phosphate RZ
Appearance White White White White
Shape Spherical Spherical Rectangular FPlatelet
Density (g/ml) 4,0 S.0 3.6 2.5
0il Absarption 29.7 16,9 23.2 97.2
(ASTM D281)
- Particle Size, ' 2.2 4.9 6.8 2.5
Average, in microns
12

TiVsBD

White
Spherical
2.6

146.8

S'ﬂ
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Table Il: Froperties of Figments
Titanium
Diouide
Appearance White
Shape Spherical
Density (g/ml) 4.9
Cil Absorption 29.2%
(ASTM D281)
Particle Size, 3.2

Average, 1n microns
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linc
Mol ybdate

White
Spherizal
S.8

16.9

4.0

Zinc
Phosphate

White

Rectangular

Sicorin

RZ
White
Platelet

2.5

TiVsBD

White
Spherical
d.6

146.8

S'g
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Table III: Composition of Lusterless White Primer/Teopcoat

Component A Percent by Weight

17899 A 37.8

Titanium dioxide 1.1

T:tanium dioxide ves. bds. #.4

I.nc Fhosphate 17.14

Sicorin R2 1.7

Zinc molybdate 8.1
Sub-total 88.2

component B

I8 11,
Total 168.8

Thzce materials are mixed approximately 4 parts of Component A to
1 part of Component B bv volume. 26 grams (2¢ milliliters) of
1,t.1 trichloroethane were added to obtain a spray vxsccsxty of
23 to 22 seconds using a Zahn 2 cup.

Figment Volume Concentration 3.3

"igment-To-Binder Ratio 1.9

wet Density (g/ml) 1.7
Ory Dersity (g/ml) 2.1 )

Volatile Organic Content (g/liter of paint)
After thinning with 1,1,1 trichlorcethane 299

frior to thinning 295

13
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Table IV: Composition of MADC Felyurethane Flexible Primer

Component A Weight Percent

XI999-A

Strontium chromate
Zinc chromate
Barium chromate
Zinc molybdate
Titanium dioride
Magnesium s1licate

(&}

N Cd O ON o B G
O = 5 b )

Sub-total 81.1
Component B
(IaE9-B 18.%
Total 146.49

Thece materials are mixed approdimately 4 parts of Component A to
1 part of Component B by volume. 44 grame (37.8 miililiter-s) of
1.1,1 trichloroethana were added to obtain a spray viscosity of

-

20 to 22 seconds using a Iahn T cup.

Figment Yolume Concentration 20.4

Figment-To-Binder Ratio .7
ii:) wet Density (g/mld 1.3

Dry Density (g/ml) 1.6

“Yolatile Organic Content (g/liter of paint)
Atter thinning with 1,1,1 trichloroethane 294

Prior to thinning 795
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Figure 1: Aluminum/Graphite-Epoxy Corrosion Test Specimen

17

T




Baz

NADC-47016-60

L

or

93euRAd0S11Qq 3uaiAyzswexay ‘g que

d ‘600€X JO Bulzady padedjul 3¢ oundrg

N NN — -— R
e PO R, —a A F A A - -~
’ ! ' | ..Aﬁ. )
n ) X A
. A 1 i
: L m oy
t e, i i
. v oo
' i ! ! ” _ I
ol w | o
| | i
; _“ ﬁ

|
\ W .
1
,” o
i

.

A P!
O\

—
-
T

- -
R IRt
T
B
-t
pa—
o
.
D G,
-
4

19



Ba2s

NADC~87016~60

0021

10A10d J33524A104 ‘Y 3deyd

P

‘600£X JO ®a3d3dg padrajuy

=

e =

L b c———

e e —— - ———

- - ————— e

— — -

——

—— e e -

RS S

D

|
_
T
4

ar

18

e




NADC-87316-60

or

[ >4

[

I9JRURADUS | | () QU AYJQWU XU} 'y jauy ‘LOOLX JO BuDudy

-+
k4

A e e e e e

=

19

-_— T — -

I A e e el TTTYTTYTT Y Ty T YTy

|

. .
! i
I _



B30
HALC=07010u-60

2000 HOURS SALT SPRAY

AFTER EXPOSURE COATING REMOVED

MIL-P-23377E

Figure 4: MIL-P-23377c Exposed to Salt Spray for 2000 hHours
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2000 HOURS SALT SPRAY

AFTER EXPOSURE COATING REMOVED

PRIMER/TCPCOAT

Figure 6: Primer/Topcoat Specimens £rposea to Salt Spray for 2000 Hours
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ONE YEAR SALT SPRAY

.
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PRIMER/TOPCOAT

Prime~/Topcoat Specimens Exposed to Salt Spray for One Year
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2000 HOURS SALT SPRAY

. - .
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AFTER EXPOSURE COATING REMOVED

NADC FLEXIBLE PRIMER

Figure 12: NADC Flexible Primer Exposed to Salt Spray for 2000 Hours
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2000 HOURS SALT SPRAY

AFTER EXPOSURE COATING REMOVED

G NADC FLEXIBLE PRIMER/MIL-C-832868B

Figure 13: NADC Flexible Primer/Mil-C-83286 Exposed to Salt Spray for
One Year
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Figure 14:
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KOROFLEX PRIMER

Koroflex Primer Exposed to Salt Spray for 2000 Hours
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AFTER 1 YEAR 5% NaCL EXPOSURE
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Figure 15: NADC Flexible Primer Exposed to Salt Spray for one year.
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INTRODUCTION

The standard paint system for naval aircraft consists of a polyurethane topcoat (MIL-C-83286 or
MIL-C-85285) over a epoxy-polyamide primer (MIL-P-23377 or MIL-P-85582). Occasionally, a
polysulfide sealant (MIL-S-8802 or MIL-S-81733) is applied between the primer and the topcoat to
increase the flexibility of this coating system in highly siressed areas such as fastener patterns. The
topcoat provides the weather, abrasion, and fluid resistance, and the optical properties such as color,
opacity, and gloss. The primer, which currertly contains carcinogenic pigments (chromates), acts as a
corrosion inhibitor and an adhesion promoter.

In September of 1986, the Naval Air Development Center developed a single coating system to replace
the standard two or three coating systems described above. In effect, a self-priming topcoat (SPTC) s
produced (1). Equivalent or superior pain properties were achieved with potential weight, material. -
labor savings. This SPTC was developed for use on aluminum-skinned aircraft. Since the amour.
graphite fiber reinforced epoxy (Gr/Ep) composite components used on Navy aircraft is rapidly
increasing, the current effort was undertaken to determine the compatibility of the SPTC with Gr/Ep
composite substrates.

EXPERIMENTAL
MATERIALS

The materials analyzed in this effort were the SPTC and the control coating system (MIL-P-23377/
MIL-C-83286) on Gr/Ep substrates. The SPTC consisted of a two component aliphatic polyurethane
resin with a non-lead, non-chromate pigment svstem (Table 1). Specificiuly, the resin components are a
polyester diol reacted with a hexamethylene diisocyanate. The pigment system consisted of titanium
dioxide vesticiated beads (2), titanium dioxide, a proprietary organo-zinc complex, zinc molydbate, and
zinc phosphate. The titanium dioxide vesticulated beads and the titanium dioxide impart ihe opacity and
color to the SPTC while the three other pigments mainly provide corrosion inhibition but also contribute
to the opacity and color. The solvent system, excluding the soivents in the resin system, consisted solely
of 1,1,1-trichioroethane which is currently classified as a volatile organic compound (VOC) exempt
solvent. '

The control coating system consisted of an epoxy-polyamide primer (MIL-P-23377 type 1) under an
aliphatic polyurethane topcoat (MIL-C-832866). The primer used in this analysis contained approximately
27% strontium chrornate by weight in the dry film.

The substrate material consisted of the Hercules AS/3501-6 graphite fiber/epoxy matrix composite
system.

PROCEDURES
Apptication

The surfaces of the Gr/Ep substrates were prepared by gently wiping using non-oil extractable wipes
moistenad with reajent grade methyt ethyl ketone. The coating were applied using conventional air
spray equipment at the desired coating thicknesses: 0.6 mils (15.4 micion) to 0.9 mils (22.88 micron) for
MIL-P-23377, and 1.7 miis (43.18 micron) to 2.3 mils (58.42 micron) for both MIL-C-38286 and the
SPTC. The coatings wete allowed 0 cura for cne week at ambient laboratory conditions prior to testing.
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The two coating system were analyzed based on adhesion, fiuid immersion, and accelerated
environmental exposure properties. In the tests involving fiuid ang/or environmental acrylic lacquer to
prevent moisture diffusion through the composite specimen to the coating,/substrate interface. Aiso, the
perirneter of the coated test panels wera sealed with wax to prevent edge effects.

Adhesion

The X-cut tape and the cross-hatch tape tests (ASTM D3359, Methods A and B) were used to analyze
the adhesion of the coatings to the Gr/Ep substiates (three trials per cuating per test). Wet tape
adhesion tests (Fed. T 1st Method Std. 141C, Method 6301.2) were also conducted in which the coated
substrates were first subjected to 24 hours static immersion in distilled water at room temperature (75 =
5°F) before using X-cut and cross-hatch test procedures. Acceleraté 1 wet tape adhesion tests were
performed in which the temperature was 120 £ 5°F at 4 and 10 days. The dry and wet tape tests were
evaluated using the classifications listed in ASTM D3359 (Tables i & Jil).

Fluid immersion

The coated Gr/Ep specimens (two trials per coating per test) were exposed to a variety of fluids, at
various temperatures and durations: nydraulic fiuid (MiL-H-83282) at 150 + 5°F for 1 day, lubricating oil
(MIL-L-23699) at 250 + 5°F for 1 day, jet fuef at 75 = 5°F for 14 days, distilied water at 75 + 5°F for 4
andhe aays. Atter the specimens were subjected to the appropriate test conditions, the coatings were
examined for softening, blistering, uphfting or any cther defects.

Accelerated Environmental Exposure

Accelerated weathering, 95% relative humidity, and 5% NaCi salt fog tests were used to determine
coating/substrate resistance to these accelerated environmental conditiors. In all three tests (< trials per
ccating per test), to the coating were examined for blistering, uplifting, or any other coating delamination
defect after being subjected to the designated test conditions. For 500 and 1000 hr xenon-arc
ac.elerated weathering (ASTM G26), the test specimens were subjected to a constant 6000 watt light
source with a water spray being introduced the last 18 minutes of every two hours Other cabinet
conditions include a black body tempevature of 140 + 5°F, a relalive humidity of 50 + 5%, and a e-arc
intensity of 0.3 1o 0.4 watt/sq meter at 340 nm wavelength. For humidr' resistance (ASTM B117), the
specimens were subjected to 95% relative humidity at 120 = 2°F for 30 days. For 2000 hr salt fog
1:sistance (ASTM B117), the test specimens were subiected tu a 5% NaCl sat fog at an orientation of
15 degrees from vertical and examined every 500 hours for coating defects and also for delamination by
tace test.

RESULTS AND DISCUSSION

The otjective of the current etfc  /as to determine u.e compatibility of the SPTC with Gr/Ep composite
suhstrates. The SPTC was analyzed and comparatively rated againgt the standard Navy coating system
on Gr/Ep substrates based on three main properties: aghesicon, fluid immersion resistance, and
accelerated environmental resistance Due 10 the inherent structural gropertias of Gr/Ep compaosites,
several common physical tests were not conducted. For example, impact resistance (toughness), impact
flexibility, and mandril bend flexibiiity tests could not be performed due to the rigidity of the Gr/Ep
paneis. The common corrosinn resistance tests (5% NaCl salt fog, S02/NaCl salt fog, and filiform) do not
yield substrate corrosion data since polymers degrade rather than corrode. However, the SPTC has
been analyzed for flexibility and corrosion protection on aluminum (1). A summary of the test resuits for
the coatings on Gr/Ep substrates i1s provided in Table V.

L)

?}C

.
vy
S
P
i
L
i
Lo




B4S

NADC-88102-60

Adhesion can be defined (as in ASTM D307) as “the state in which two surfaces are heid together by
interfacial forces which consist of valence forces or interlocking forces, or both.” The force of removal
can be determined by using the X-cut and cross-hatch which combine two mechanisms of removal:
scraping and pesling. These two tests showed that the control coating and SPTC both possess good
substrate/coating adhesion to Gr/Ep. Both coatings passed the dry and wet tape adhesion tests at the
standard and accelerated conditions. The values obtained were 4A by the X-cut method and 4B by the
crass-hatch method. Small areas at the fringe of the incision were removed, causing the rating to be
slightly less than perfect but still passing (Figure 1).

The solutions used in the fluid immersion tests are indicative of common Navy aircraft operational fluids
that may come in contact with coated Gr/Ep substrates. In an earlier study, these solutions were
determined to be non-deleterious (with respect to tensile strengthj to bare Gr/Ep substrates immersed
for over two months at approximately 212°F (3). Also, the SPTC on aluminum was found to be resistant
to these fluids at conditions identical to the current study (1). Thus the current fluid immersion tests
actually indicate the permeability (or the non-permeabiiity) of the coating to these fluids. These .
exposures also further test adhesion since the permeability of these fluids in these coatings may affect,
the coating/substrate interface. Other than some discoloration, the controi coating and the SPTC were
not affected by the test fluids. They showed good barrier resistance (no softening) and good adhesion
(no blistering or any other coating delamination).

The xenon-arc accelerated weathering, 95% humidity, and 5% NaCl sait fog resistance tests are
designed to simulate environmental conditions but at highly accelerated rates. Since Gr/Ep substrates
produce no corrosion products in these environments, these tests are actually being used to determine
the resistance of the coating to degradation, permeability, and its reiated adhesion properties. The SPTC
and the control coating system showed no signs of blistering, uplifting, or any other type of coating
delamination after exposure to these test conditions. Tape adhesion testing, performed on the specimens
exposed to salt fog, produced no removal of the coatings.

COMCLUSIONS AND RECOMMENDATIONS

The SPTC performed as weill as the contro! coating (MIL-P-22337/MIL-C-83286) on Gr/Ep substrates
in controlled laboratory tests. After the anticipated successful completion of fleet testing (currently on
Gr/Ep panels on one F-14 and three H-3's), this coating can be effectively transitioned into the fleet for
use on Gr/Ep components on Navy aircraft.

it is recommended that an optimized self-priming topcoat with primary and/or barrier pigments alone be
developed for use on Gr/Ep or other non-metal substrates at a future date. Since, corrosion inhibitive
pigments (in general) are heavier and more expensive than barrier pigments, a reduction in coating
weight and raw materials expense can be achieved. Also. a study of the disbondment characteristics of
organic coatings on polymeric substrates would be beneficial to future coatings development.
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Table I: Composition Of Lusterless White Se.f-Priming Topcoat

Component A Formulation Wt%
X3008-A (Coatings For industry) 376
Titanium Dioxide (DuPont) 11
Titanium Dioxide Vesticulated Beads (Enterprise) 04
Zinc Molybdate (Sherwin Williams) ' 299
Zinc Phosphate (Mineral Pigments) 170
Sicorin RZ, an organo-zinc complex (BASF) 1.7 L
Anti-Terra-204 (Byk Chemie) 0.5

Sub-Total 88.2

. Component B
X3009-B (Coatings For Industry) 118
Total 4 1000
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Table I: X-Cut (Method A) Adhesion Rating

O

Rating Description
5A No peeling or removal
4A Trace peeling or removal along incisions.
3A Jagged removal along incisions up to 1/16 inch (1.6 mm) on either side.
2A Jagged removal along most of incisions up to 1/8 inch (3.2 mm) on either side.
1A Removal from most of the area of the X under the tape.
0A Removal beyond the area of the X.




Rating
58

4B

3B

2B

18

oB

. 5% of the area is affected. :

NADC-88102-60

Table Il: Cross-Hatch (Method B) Adhesion Rating

Description

The edge of the cuts are compietely smooth; none of the squares
of the lattice is detached.

Small flakes of the coating are detached at intersections; less than
Small flakes of the coating are detached along edges and at
intersections of cuts. The area affected is 5 to 15% of the lattice.

The coating has flaked along the edges and on parts of the squares.
The area affected is 15 to 35% of the lattice.

The coating has flaked along the edges of cuts in large ribbons and
whole squares have detached. The area affected is 35 to 65% of the lattice.

Flaking and detachment worse than Rating 1B.

Q
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™
0 Table IV: Summary Of Results On Gr/Ep
MIL-P-23377/ Self-Priming g
Test Conditions MIL-C-83286 Topcoat b
ADHESION
X-Cut: Dry, 75°F 4A 4A
H20, 75°F, 1 day 4A 4A
H20, 120°F, 4 day 4A 4A
H20, 120°F, 10 day 4A 4A
Cross-Hatch: Dry, 75°F 48 48
H20, 75°F, 1 day 4B 4B
H20, 120°F, 4 day 48 4B
H20, 120°F, 10 day 48 48

FLUID IMMERSION

MIL-H-83282: 150°F, 1 day ND ND
MIL-L-23699: 250°F, 1 day ND ND

JP-5; 75°F, 1 day ND ND

‘ H20: 75°F, 1 day ND ND
‘j 120°F, 4 day ND ND
N 120°F, 10 day ND ND
Break Free: 75°F, 14 day ND ND

ACCELERATED ENVIRONMENTAL EXPOSURE

Weatherometer: Xe-arc, H20 spray, 500 hr ND ND

Xe-arc, H20 spray, 1000hr ND ND
Humidity: 95% RH, 120°F, 30 day ND ND
Salt Fog: 5% NaCl, 2000 hr, tape adhesion ND ND

ND - No coating defects
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INTRODUCTION

The use of aluminum in the construction of military equipment is widespread due to its high specific
strength compared to other structural alloys. This is vividly illustrated in airfframe and aerospace
structures where aluminum is by far the most commonly used material. Although struciural and
operational requirements are the orimary concerns during design and construction of military equipment,
component reliability and maximum lifetime with minimum maintenance are also required. A major
influence on component pertormance is material properties. Materials, orocessing methods and
protective pretreatments which minimize service failures must be utilized. Nowhere is this more apparent
than with Navy aircraft which are usually stationed in highly corrosive environments.

In order to minimize the threat of deterioration, aluminum alloys are selected which have the required
mechanical properties and exnibit less susceptibility to corrosive attack. Nonetheless, these alloys, if left
unprotected, would rapidly corrode and cause the aircraft to be grounded. Therefore, inorganic surface
treatments and organic coatings are specified for virtually all military equipment and especially
aerospace systems. MIL-S-5002C, "Surface Treatments and Innrganic Coatings for Metal Surfaces of
Weapons Systems” describes cleaning requirements and surface treatments for aluminum allcys.
MIL-F-7179, "Finish, Coatings and Sealants for the Prciection of Aerospace Weapons Systems”
provides the requirements for paint and organic coatings used on U.S.military aircraft. References (1, 2)
provide more detailed descriptions of corrosion conirol dncuments and finishing systems for military
equipment.

In general, Navy aircraft finishing systems for aluminum consist of an inorganic surface treatment
followed by a series of organic coatings. The surface treatment can produce either an anodized film or
chromate conversion coating. The former is the product of an anodization and seal process which is
performed in accordance with MIL-A-8625. The chromate conversion coating is achieved by applying
materials conforming to MIL-C-81706 to produce a conversion coating meeting MIL-C-5541. The
organic coating system consists of an epoxy primer {MIL-P-23377 or MIL-P-85582) and a polyurethane
topcoat (MIL-C-83286 or MIL-C-85285). Severai types of aircraft also require a coat of spray sealant
(MIL-S-8802, MIL-S-81733, or MIL-P-87112) between the primer and topcoat. This finishing system was
specifically designed to protect aluminum aircraft structures from the harsh aircraft carrier environment.
The surface treatments enhance corrosion inhibition and adhesion of the subsequent coatings. The
primers are adherent, and they inhibit corrosion of the substrata due to a high concentration of strontium
chromate (3). The polvurethane topcoats are chemical and weather resistant, flexible and provide the
required optical properties. A sealant coat is occasionally applied to enhance the flexibility of the coating
system and prevent cracking of the paint, especially around fasteners and areas of excessive flexing.

Although the finishing system described above has been the premier finishing system on aircraft for
20 years, it has several deficiencies. The primer is brittle, especially at low operating temperatures
(-51°C), resuiting in cracking of the paint system on highly flexed areas. Sealants are soft and easily
deformed and are difficult to apply and remove. In addition increased awareness and concern for
environmental preservation and worker safety have caused local and state governments to limit volatile
organic compound (VOC) emissions during painting operations. Thesa regulations have impacted
equipment manufacturers and rework depots by limiting the amount and types of paints which can be
applied. The carcinogenic effects of chromates, which are used in conversion coatings and primers,
present another concern about the current finishing system.

The issues listed above have prompted a recent trend to develop finishing systems which essentially
consist of a surface pretreatment and one organic coating (4-7). This has been accomplished by using
either a pretreatment, which can be directly coated with conventional topcoats (4), or a topcoat which
can be applied to conventional inorganic pretreatments (5-6). In either case, the application of a primer is
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eliminated saving application time, manhours, and materials. The objective of this effort was to
investigate the effectiveness of these systems to protect aluminum substrates.

DESCRIPTION OF PRIMERLESS FINISHING SYSTEMS

As stated above, there are two approaches to eliminate the primer from a finishing system: (1)
modify the inorganic pretreatment or (2) modify the topcoat. Reference (4) discloses a coating
composition and application process for a modified anodized surface treatment which precludes the use
of a subsequent primer prior to topccating. The process follows the standard anedizing procedure (8)
except for the final sealing step. Anodizing is a process by which the thickness of the natural oxide
surface film, normally 1 to 5 nm, is increased to 0.5 to 100 ym. This is accomplished by creating a cell
in which the aluminum is anodic to another metal in an aqueous acid solution, commonly sulfuric or
chromic acid. When current is passed through the cell, aiuminum oxide is formed on the surface. As the
process continues, oxide and hydroxide ions in the electrolyte solution diffuse and penetrate into the
surface until they reach the aluminum-oxide interface. At this point they combine with aluminum ions,
thus increasing the oxide layer thickness. This process is continued until equilibrium is reached which is
dependent on the specific process variables. The anodized film consists of a non-porous underlying
layer with a porcus oxide structure on the surface. In order to increase the corrosion resistance oi the
film, the porous layer is closed by sealing with steam, hot water, or hot water solutions.

In contrast to the conventional process (4), the modified procedure utilizes a colloidal suspension of
polyurethane resin to seal the porous oxide surface. Typically this suspension contains 7% solids in an
alkaline solvent water bath. Upon contact with the aluminum surface, normally at 180°C, the solution
induces film hydration and also impregnates the porous structure. The particle size of the colloidal
suspension is designed to fit within the anodized surface structure. Upon compietion of the sealing step,
the specimen is exposed to air which allows curing and crosslinking of the polyurethane seal. The
resulting film is water and solvent resistant, hard. flexible and corrosion resistant. A standard topcoat,
MIL-C-83286 or equivalent, can be appiied to this substrata one hour after removal from the sealing
tank. Adhesion of the polyurethane topcoat is expected to be good due to the obvious chemical
compatibility between pretreatment and topcoat. Specific formulations and procecures are provided in
reference (4).

An alternative method for eliminating the need for a primer is to use a topcoat which is seif-priming.
Reference (5) describes the development and properties of one such coating. This coating can be
applied directly to an aluminum substrata and provide the properties of the conventional primer and
topcoat system designed for use on miilitary aircraft. This coating can be applied to deoxidized, anodized
or chromate conversion coated aluminum surfaces. It consists of a two component, aliphatic
polyurethane binder with titanium dioxide, zinc molybdate, zinc phosphate, an organo-zinc salt,
vesiculated polymer bead pigments. The polyurethane binder provides adhesion, flexibility, chemical and
weather resistance. All of the pigments contribute to the film's opacity, hcwever, the zinc molybdate, zinc
phosphate, and organo-zin¢ salt are also corrosion inhibitors. This Self-Priming Topcoat exhibits good
adhesion, corrosion inhibition, flexibility, chemical and weather resistance. The volatile organic
compounds (VOC) content of the admixed material, which is suitable for airless spray, is 415 grams per

liter of paint. If conventional air spray is desired for the application technique, this coating can be thinned -

with either 1,1,1 trichloroethane, which is currently exempt from emission regulations or standard
urethane thinners.

EXPERIMENTAL

The objective of this effort was to illustrate the effectiveness of primerless finishing systems for
aluminum. In order to accomplish this, the two primeriess systems described above and the standard
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paint system on Navy and Air Force aircraft (MIL-P-23377D and MIL-C-83286) were applied to bare and
clad 2024 T-3 and 7075 T-6 aluminum alloys. All of the systems were evaluated for adhesion, chemical
(fluid) resistance, flexibility and corrosion protection. The following is a description of the substrates,
coatings, and experimental procedures utitized.

Substrates and Coatings

Tabie 1 lists the twelve substrates and pretreatments which were utilized. The urethane sealed,
sulfuric acid anodized (SAA) specimens were prepared by Lockheed Georgia, ihe dichromate sealed
SAA specimens were prepared at our laboratories, and the chromate conversion coated specimens were
obtained from Q Panel. The chromic acid and conversion coated specimens represent the common
substrates found on military aircraft prior to p.inting. With the exception of the flexibility tests, all of the
test procedures were conducted on all of these substrates. The flexibility tests were conducted on
ancdized 2024-0 (annealed) aluminum specimens which were sealed with either the urethane colloidal
suspension or hot water.

The three paint systems analyzed on all of the substrates in Table 1 are:

1. MIL-P-23377D, Type 1 "Primer Coatings, Epoxy Polyamide, Chemical and Solvent Resistant”.
Film thickness: 15.2 to 22.9 microns (0.006 to 0.00S inches).

MIL-C-83286, "Coating Urethane, Aliphatic Isocyanate, for Aerospace Application”. Film thickness:
50.8 to 55.9 microns (0.020 to 0.022 inches).

2. MIL-C-83286. Film thickness: 50.8 to 55.9 microns.

3. Self-Priming Topcoat (5). Film thickness: 50.8 to §5.9 microns.

The above coatings were applied by conventional air spray and were allowed to cure for seven days
prior to testing.

Experirmental Procedures

Adhesion

Adhesion of the finishing systems was evaluated using two methods: wet tape adhesion (ASTM D
3359, method A) and scrape adhesion (ASTM D 2197, method A). The wet tape test was performed by
immersing a specimen in distilled water for 24 nhours. Upon removal, two parallel scribes, 1 inch apart,
were cut through the coating and into the substrata. An "X" was subsequently scribed through the
coating between the two initial scribes. A strip of 3M 250 masking tape was applied firmly to the coating
surface perpendicular to the scribe lines and immediately removed with one quick motion. The
specimens were examired for removal and uplifting of the coating from the substrata and the
percentage of coating remaining on the surface was recorded.

The scrape test was performed on specimens with a section of the substrata surface exposed. The
instrument used to perform this test was a SG-1605 Scrape Adhesion Test Apparatus manufuctured by
Gardner Laboratory. The test was performed by guiding a weighted stylus at a 45° angle to the
specimen along the exposed substrata into the coating system. The scrape adhesion was recordad as
the heaviest weight used without shearing the coating from the substrata.
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Chemical (Fluid) Resistance

The ability of the finishing systems to resist common fluids used in aircraft was evaluated by
immersing each system in lubricating oil, hydraulic fluid, a hydrocarbon solvent, and water under the
conditions listed in Table 2. The coatings subsequently were examined for softening, uplifting, blistering,
and other defects which may have resulted from the exposure.

Fiexibility

Impact) of Federal Test Methcd Standard 141B. The test apparatus consisted of a solid steel cylinder
weighing 1.62 kg (3.7 ibs) which has spherical knobs protruding from the end. These knobs are
designed such that the coating system is subjected to elongations of 0.5, 1, 2, 5, 10, 20, 40, and 60%.
The impact is accomplished by allowing the steel cylinder to fall freely from a height of 1.05 meters (42
inches) through a hollow cylinder guide, striking the reverse side of the specimen. The imprints formed
from the knobs were examined and the impact elongation was recorded as the highest deformation
without cracking of the coating. -

o |
The impact flexibility of the coating systems was evaluated at 23°C (74°F) using Method 6226 (G.E. }
by i

The coating systems were also tested for flexibility at -51°C which is common for military aircraft
cruising at high altitudes. The test method is described in ASTM D 1737 and is performed by bending
the specimen 180° around 0.32, 0.63, 1.27, and 2.54 cm (1/8, 1/4, 1/2, and 1 inch) diameter mandreis.
After returning to room temperature, the coating were examined for cracking along the bend. The most
severe bend (smallest mandrel diameter) which the coating withstood without cracking was recorded.

Corrosion Resistance

Four aluminum specimens of each finishing system were scribed in a figure "X" through the coating
into the substrata. Two specimens each were exposed in 5% salt spray (ASTM B 117) for 2000 hours
and two were exposed to SO2/salt spray (ASTM G 85) for 500 hours. The panels were then inspected
for corrosion in the scribe area and blistering of the coating. Subsequently, one panel was chemically
treated to remove the organic coating without disturbing the substrata and the specimen was examined
for corrosion.

Electrochemical Impedance Spectroscopy (EIS)

EIS measurements were made using an EG&G Princeton Applied Research Corp. (PARC) Model
M368-4 AC Impedance System with Model 5208EC Lock-in Analyzer. The test cell used for this
investigation consisted of a glass o-ring joint clamped onto a coated metal specimen as described in
reference (9). The electrolyte used for specimen exposure was a 3.5% NaCl solution with a pH of 6. A
total of nine coating and pretreatment systems on the 7075-T6 alumirium alloy substrata were selected
for evaluation with EIS. These systems were based on combinations of the three surface pretreatments
(SAA-urethane, SAA-dichromate, and chromate conversion coating) each with the three coating systems
(epoxy-urethane, urethane, and the Self-Priming Topcoat). The specimens were exposed to the
electroiyte solution for 1200 hours at room temperature and periodic impedance measurements were
made over the test exposure time. The first series of tests were performed after 24 hours of exposure in
order to allow the electrochemical system to reach equilibrium.

RESULTS AND DISCUSSION

A primer is normally used in a coating system to prepare the surface to be painted for the
application of a topcoat. In most cases this means the primer enhances the adhesion of the topcoat. In
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addition, because *he primer is adjacent to the substrata, it is the primary corrosion inhibitor for the
substrata. Therefore. the suspected weakest point in a primerless system would be the substrata-topcoat
interface. The finishing systems were analyzed with special emphasis placed on surface interaction
phenomena at this interface, primarily adhesion and corrosion. Figure 1 is a series of scanning electron
micrographs taken at 10,000X of the three different pretreatments on both bare and clad 2024
aluminum. These photographs illustrate the micro-topography of the pretreatments, which will ultimately
effect the interfacial properties between the organic andin organic coatings.

The results of the adhesion tests are provided in Table 3. All of the scrape adhesion results are
significantly higher than the standard 3 kg requirement for this property, indicating adequate adhesion
under ambient laboratory conditions. In contrast, numerous systems failed the wet tape adhesion,
indicating a susceptibility to coating-substrata disbondment upon exposure to water. Several
conclusions can be drawn from these data. Systems with a conversion coating treatment performed well
and this is expected since one objective of conversion coatings is to enhance adhesion of subsequent
organic coatings. Many of the finishing systems containing both urethane and dichromate sealed
anodized specimens had poor wet adhesion. This is not unusual. The sealing process improves
corrosion protection because it minimizes the porosity of the anodized surface. However, in doing so, it
leaves the surface with a smoother topography (Figure 1), m'nimizing the potential for mechanical
adhesion. Bonding of the organic coating is then mainly dependent upon chemical bonds which are
susceptible if water penetrates the coating and reaches the interface (10). Generally, the Seif-Priming
Topcoat exhibited the best overall performance in the wet tape test.

The flexibility test results are presented in Table 4. Standard specification criteria for these tests on
low gloss coatings are 20% elongation and a 2 inch mandrel bend. All of the coating systems performed
better on the water sealed anodized substrates than on the urethane sealed SAA. Since the same
organic coatings were evaluated on both substrates, this indicates a deficiency at the SAA-urethane

- seal/coating interface. In addition, the urethane topcoat had slightly better impact elongation than the

other two coating systems on both pretreatments. Poor fiexibility is expected with tne system containing
the epoxy primer which is more brittle than the urethane, especially at low temperatures. However, the
Seif-Priming Topcoat has a polymer system which should provide as much flexibility as the standard
topcoat. This is illustrated in the resuits for the mandrel beid test performed at -51°C where the
Self-Priming Topcoat is much more flexible than the other two coatings. Although the fowest mandrel
used was 1/4 inch, previous results (5) indicate the SPTC can withstand a 1/8 inch bend at this
temperature without cracking.

Maost of the coating systems exhibited excellent resistance to lubricating oil, hydraulic fluid,
hydrocarbons and water. The Seif-Priming Topcoat peeled from the urethane sealed SAA pretreatment
after immersion in lubricating oil. This was unexpected considering the Self-Priming Topcoat has
resisted these exposures on numerous substrates and that it has a similar polyurethane binder to
MIL-C-83286 which showed no signs of failure. Another deficiency was observed with the MIL-C-83286
polyurethane topcoat on the urethane sealed, anodized panels when immersed in water for 4 days at
49°C. The coating had tiny blisters over the entire surface of the panei. Since no other system with the
urethane pretreatment failed this test, this indicates a slight adhesion weakness at the coating-
pretreatment interface. This weak adhesion, however, could improve with aging of the finishing system.

The specimens which were exposed to 5% sait spray for 2000 hours were examined for corrosion in
the scribe area and for blistering of the coating. Subsequently the coatings were carefully removed from
the surface using a chemical stripper without disturbing the underlying substrata. A summary of the
evaluation is provided in Table 5 and photographs of the specimens with the coatings removed are
provided in Figures 2-4. The condition of the specimens illustrated in these figures is indicative of the
coating system performance. The standard epoxy primer-polyurethane topcoat performed well on all
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substrates. There were no significant corrosion products in the scribe or blistering of the coating. One
specimen with the standard system on chromate conversion coated 7075 clad exhibited several pits
along the scribe. In addition, slight uplifting of the standard coating system at the scribe was noticed on
the urethane seal anodized specimens, however this was considered insignificant. The Self-Priming
Topcoat also performed well on all of the substrates. There was no uplifting or blistering of the coating
on any section of the specimens. The scribe areas had slight to moderate deposits of aluminum oxide
with no pitting, however examination of these specimens after removing the coating indicated these
products were minimal and confined to the scribe area. A previous report (5) indicated that these
deposits are formed early during salt spray exposure but no further corrosion occurs for up to one year.
This suggests that these deposits assist in the corrosion inhibition process.

The MIL-C-83286 polyurethane topcoat performed weli on the dichromate sealed SAA with no
blistering or uplifting of the coating and slight corrosion in the scribe area of the 7075 specimens.
(Corrosion on the corner of the 2024 T-3 specimen in Figure 3 was the resuit of an edge effect and was
discounted.) The good performance of the urethane on this subsirata was unexpected because, aside
from the dichromate seal which is damaged in the scribe area, there are no other corrosion inhibitors in
the system. The polyurethane topcoat showed some corrosion products and pitting in the scribe of all
four substrates treated with the sulfuric acid anodized-urethar. 2 seai. Performance on the chromate
conversion coated pretreatment was poor. All four substrates showed pitting and corrosion along the
scribe and corrosion of the substrata under the coating. We consider superficial corrosion products in
the scribe to be acceptable, however any pitting in the scribe, corrosion exiending from the scribe, or
damage to the coating is unacceptable.

The specimens exposed to SO2/salt spray for 500 hours were also examined for damage to the
coating and corrosion in and away from the scribe and these results ai2 summarized in Tabie 6. Figures
5-7 are photographs of exposed specimens with the coatings removed. The SOz/salt spray environment
simulates industrial stack gases such as those found on diesel powered carriers, and it is an extremely
aggressive environment. The 500 hour exposure period was selected because differences in finishing
system performance were observed after this duration. The specimens coated with the standard primer
and topcoat system as well as those with the urethane topcoat had severe surface corrosion and/or
pitting on all twelve substrates. In addition, the topcoat blistered on the conversion coating pretreatment
and on the clad specimens with the SAA-dichromate seal. The extent of the corrosion with the topcoat
was expected because of the lack of a corrosion inhibiting pigment. The results with the standard
system were slightty unexpected since this system is considered one of the premier protective systems
for aluminum due to the strontium chromate contained wiihin the primer. The Seif-Priming Topcoat
outperformed the other two coating systems on all of the substrates. Although there were some slight
spots of surface corrosion and small pits, these areas were barely noticeabie and cossidered minor,
relative to the extensive corrosion observed on the other specimens. Figures 5-7 provide vivid
illustrations of the performance of all of the systems after sulfur dioxide/salt spray exposure.

Electrochemical impedance spectroscopy (EIS) provides qualitative and quantitative information
about the corrosion resistance properties of both the coating and the substrata in addition to providing
insight on the nature of their interfacial adhesion. Reference (1 1) provides a detailed description of EIS
and its application for analyzing organic coating/metal substrata systems. Figures 8-11 contain Bode
magnitude and phase diagrams of the EIS test results obtained at various exposure intervals for several

of the coating/pretreatment systems. These specific spectra repre-snt the significant EIS trends that
- were identified during this investigation.

After 24 houre immersion, the Saif-Priming Topcoat (SPTC) on all thiee substrates had an
impedance of 1.2x10? in the low frequency range (102 Hz) which was the highest impedance of the
three coatings as displayed in Figure 8. High impedance values correlate to coatings with low
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conductivity that provide good barrier protection to the substrates to which they are applied. This
impedance value is far above 107 chms which is widely accepted as the lower fimit below which no
barrier protection is provided by the coating (11). In the high frequency range, the SPTC had phase
angles between -80° and -90°. These phase angles also indicate a good barrier coating, where -90°
would be a perfect canacitor/barrier. In addition, the shape of the curve for the impedance of the SPTC
is virtually straight over most of the frequency range with a negative slope, again indicating capacitive
behavior (i.e. good barrier properties). The same results were observed for the SPTC throughout the
1200 hour test duration as illustrated in Figure 9. For all pretreatments, the low frequency SPTC
impedance remained above 10% ohms, while the high frequency phase angles continued to exhibit
capacitive behavior, remaining between -75° and -80°. There was a small shift in the low frequency
phase angle curve for the SAA-urethane/SPTC system over the test duration. The change from
capacitive to resistive behavior had shifted slightly to the left (lower frequency) indicating better barrier
pioperties. This chang2 could have resuited from several sources. One possible explanation is
decreased micropore size within the coating, caused by sweliing of the polymer. However, since the
phenomenon occurred with only one pretreatment, this explanation was dismissed. Another plausible
explanation is increased coating adhesion. This increased degree of interfacial bonding with time, also
noted in reference (12), could have been enhanced or catalyzed by the presence of some electrolyte at
the interface. Finally, during the 1200 hour test period, the chemical corrosion resistance properties of
the inhibitors in this coating did not come into play and will not be addressed here.

The primer and topcoat (EP-UR) system on all three substrates had an impedance of 6.3x107 ohms
after 24 hours immersion. Again this indicates barrier type properties, however not as good as the SPTC.
This lower barrier protection is also apparent in the phase diagram where the phase angles for the
EP-UR system were between -60° and -80°, showing less capacitive behavior. The shape of the EP-UR
magnitude curve was similar to the SPTC curve, however it was evident at a lower impedance range.
The improved barrier protection provided by the Self-Priming Topcoat resulted because this coating was
specifically designed to have high flexibility and a smocoth surface and therefore it is less porous than
the standard epoxy-urethane coating system. In addition, the EP-UR impedance curve leveled off at a
higher frequency than the SPTC, indicating lesser barrier properties. Although the EP-UR coating is not
as good a barrier coating as the SPTC, it does provide excellent corrosion protection as indicated in the
salt spray results and reference (3). The low frequency impedance magnitude of the EP-UR system
remained between 107 and 108 ohms and the shape of the curve was similar over most of the exposure
time. However at 1200 hours, the chromate conversion coating/EP-UR impedance curve began to show
an upward turn after leveling off in the low frequency range as shown in Figure 10. Also, the phase
angle curve was beginning to develcp a peak in the high frequency range. These two trends indicate the
presence of electrotyte at the interface resuiting from some adhesion loss. Also, some type of
electrochemical reactions were occurring at the interface, probably corresponding to chemical inhibition
of the ~orrosion process by the inhibitors within the primer.

The unprimed polyurethane topcoat (UR) performed differently with the various pretreatments. Afier
one day, the UR with the SAA/dichromate seal and the conversion coated pretreatments had low
impedance values (1.3x107 and 2.5x10° ohms, respectively) and provided little or no barrier protection
to the substrata, Furthermore, unlike the shape of the cther two impedance curves, the UR impedance
curve leveled off in the mid-frequency range and then began to curve upward at the o'y frequency
range. This behavior corresponds to a porous coating with poor adhesion, where electrolyte is allowed
to penetrate the film and accumulate at the coating-metal interface. Finally, the phase angle behavior for
these pretreatments was significantly differem than the other two materials (see Figure 11). At 10° Hz
the phase angle was -80°, however as the frequency decreased, the phase angle reached a maximum
of approximately -5° at about 1 Hz. This gradual change from capacitance to resistance then sharply
reversed back to capacitance again in the low frequency area. This response indicates a double layer
capacitance at the metal surface resulting from the presence of electrolyte at the interface caused by




B72

NADC-88107-60

coating adhesion loss. As exposure continued, the inflections in the impedance curves for the UR with
the SAA-rlichromate seal and chromate conversion coating pretreatments began to shift to higher '
frequencies with impedance values below 107 showing no real barrier protection. Also, the peak
maximum in the phase angle diagram for the conversion coated specimens shifted from 1 Hz at 24
hours to 10 Hz at 504 hours and finally reached 50 Hz at 1200 hours. In addition to shifting, the peak
broadened from spanning five decades to six decades and finally spanning seven decades, respectively.
These changes indicate that electrochemical reactions were occurring at the interface and possibly
represented the onset and propagation of the corrosion process.

The UR and SAA-polyurethane seal system performed closer to the other two coatings in the
impedance diagram with an initial low frequency impedance of 3x10® ohms and a virtually straight
magnitude curve. This curve did not signtficantly change over the test duration. The phase angle curve
for this system bahaved like the SPTC and standard EP-UR systems in the low frequency range.
However, in the high frequency area there was a resistance peak similar to the one described for the
converson coating-EP-UR system at 1200 hours. This peak gradually became more resistive, which
relates to interface degradation. .

The SPTC was by far the best barrier coating as demonstrated by EIS. The standard coating system
also offered barrier protection te the substrates but not quite as good as the SPTC. The chemical
protection provided by the corrosion inhibitors in the SPTC coating did not come into play during this
test time. Similarly, the chemical comrosion inhibition of the EP-UR coating was not specificaily
demonstrated in the EIS tests, except possibly in the 1200 hour conversion coating results. Th. “IR
system provided poor barrier protection, with the exception of the polyurethane sealed SAA
pretreatment, and offered ro chemical profection against corrosion. Finally, as exposure time increazad
the resuits for the EP-UR and UR coatings changed for the different pretreatments, while the SPTC
spectra remained virtually the same for all pretreatments over the entire 1200 hour test duration.

SUMMARY

Comparison of all the performance data for the organic coatings indicated some correlation between
the test re “ults. Adhesion data and water resistance show a general trend in adhesion periormance from
the Self-Priming Topcoat as the best system, to the unprimed polyurethane topcoat as the worst. .
Likewise, the SO2-salt spray test data and the E!S data comelated well with the adhesion data, again
resulting in the same performance trend for the coating systems. The only exception was in the 5% NaCl
salt spray test resuits. Here, the standard primer/topcoat (EP-UR) systen: properties proved to be slightly
better than those of the Seif-Priming Topcoat, but not to a significant degree.

In summarizing the performance of the inorganic pretreatments, the SAA-urethane resulted in poor
adhesion and flexibility for nearly ail of the alloy/organic coatings analyzed. However, it did assist in
providing fair corrosion protection in salt spray and SOz2-salt spray. its electrochemical impedance
characteristics were promising when coaied with the standard urethane topcoat. The SAA-dichromate
provided tair adhesion for the urethane coatings but poor adhesion for the epoxy-ursthane system. its
performance with all of the organic coatings was good in salt spray and fair in SO2-salt spray. The
chromate conversion coating provided excellent adhesion for all of the coatings. it also provided good
corrosion protection in the sait spray when coated with either the standard system or the Self-Priming
Topcoat. Performance in the SO2-salt spray was only good when coated with the SPTC. The EIS data
indicated that the chromate conversion coating appeared to be the best pretreatment for short term
durations, however, its long term durability was significantly inferior to the SAA treatments. There was
some disagreement between the results for the Electrochemical impedance Spectroscopy and the wet
tape adhesion tests. These differences in performance were atiributed to the decreased thermodynamic
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activity of water in the ionic solution used in the EIS testing as apposed to distilled water used in the
tape test (10).

The objective of this paper was to investigate primeriess finishing systems in lieu of the standard
primer and topcoat system currently used on military aircraft. Two alternatives to obtain a primerless
system were evaluated: (1) Modification of the surface treatment and (2) Modification of the organic
coating. The sulfuric acid anodized-urethane seal did not perform as well as the standard system.
However it did show promising results in the electrochemical impedance analysis. The concept of having
a pretreatment which forms strong chemical bonds with an applied organic coating is viable.
Incorporating corrosion inhibitors in the subsequent coating may be essential to improve the overall
corrosion protection, especially if the coating system is damaged. The Self-Priming Topcoat performed
well throughout the evaluation. This alternative can be used over a variety of substrates. As previous
mentioned, numerous advantages can be realized with the use of primeriess finishing systems. Some of
these advantages depend on the specific system and its appiication parameters. However, three
advantages which would be prevalent with all approaches are:

1. Reduced volatile organic emissions.
2. Reduced chromate emissions.
3. Reduced finishing system application time.




B74

NADC-88107-60

TABLE 1: SUBSTRATES AND PRETREATMENTS Fi2R PRIMERLESS COATING SYSTEMS

ALLOY

2024 T-3, BARE
2024 1-3, CLAD
7075 T-6, BARE

7075 76, CLAD

PRETREATMENT

SAA-URETHANE SEAL SAA-DICHROMATE SEAL CHROMATE CONV COAT

XXX

XXX

XXX

XXX XAX
XXX XXX
XXX O xXxx
XXX XXX

TABLE 2: EXPOSURE CONDITIONS FOR CHEMICAL RESISTANCE EVALUATION

FLUID

IMMERSION PERIOD

TEMPERATURE

LUBRICATING OIL
ENGINE OIL
WATER

HYDROCARBON

(HOURS)

24

24

24

cc

65
121
49
23

10
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TABLE 3: ADHESION TEST RESULTS

SUBSTRATE PRETREATMENT COATING WET TAPE SCRAPE
(% REMAINING) (KG)
2024 BARE SAA-URETHANE EP-UR* 97 9
2024 CLAD SAA-URETHANE EP-UR 10 7
7075 BARE SAA-URETHANE EP-UR 25 8
7875 CLAD SAA-URETHANE EP-UR 100 10
2024 BARE SAA-URETHANE UR 2 7
2024 CLAD SAA-URETHANE UR 2 4
7075 BARE SAA-URETHANE M (s 6
7875 CLAD SAA-URETHANE UR <0 9
2024 BARE SAA-URETHANE SPTC 100 10
2024 CLAD SAA-URETHANE SPTC 2 9
7@75 BARE SAA-URETHANE SPTC 75 10
7075 CLAD SAA-URETHANE SPTC 120 9
2024 BARE SAA-DICHROMATE EP-UR 89 9
2024 CLAD SAA-DICHROMATE EP-UR 9 S
, 7075 DARE SAA-DICHROMATE EP-UR 75 8
E:) 7975 CLAD SAA-DICHROMATE EP-UR 2 7
2024 BARE SAA-DICHROMATE UR 120 10
2024 CLAD SAA-DICHROMATE UR o 7
7375 BARE SAA-DICHROMATE UR 189 10
7875 CLAD SAA-DICHROMATE UR 100 10
2024 BARE SAA-DICHROMATE SPTC 100 10
2024 CLAD SAA-DICHROMATE SPTC 100 10
7075 BAPE SAA-DICHROMATE SPTC 100 10
7075 CLAD SAA-DICHROMATE SPTC 100 9
2024 BARE CHR CONV COAT EP-UR 100 10
2024 CLAD CHR CONV COAT EP-UR 100 10
7075 BARE CHR 7TONV CCAT ZP-UR 100 10
7075 CLAD CHR CONV COAT EP-UR 100 10
2024 BARFE CHR CONV COAT UR 120 10
2024 CLAD CHR CONV COAT UR 100 10
7075 BARE CHR CONV COAT UR 70 10
7875 CLAD CHR CONV COAT UR 100 10
2024 BARE CHR CONV COAT SPTC 100 10
2024 CLAD CHR CONV COAT SPTC 100 10
7075 BARE CHR CONV COAT SPTC 100 10
7075 CLAD CHR CONV COAT SPTC 100 10

*EP-UR: MIL-P-23377 PRIMER AND MIL-C-83286 TOPCOAT
URy MIL-C-83286 TOPCOAT
SPTCy SELF-PRIMING TOPCOAT

11
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1 TABLE 4: FLEXIBILITY TEST RESULTS
- PRETREATMENT/COATING IMPACT @ 23°C ___ MANDREL BEND @ -51°C
= (% ELONGATION] _ (MANDREL DIAM,_ INCHES)
SAA-WATER/EP-UR 20 1
SAA-WATER/UR 40 1
3 F
| } SAA-WATER/SPTC 20 1/4
3 SAA-URETHANE/EP-UR 20 >1
SAA-URETHANE/UR 40 >1
- SAA-URETHANE/SPTC 5 12
1
12
- e T—— e -
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Figure 9. Bode plots for the SPTC system on the bare 7075-T6 aluminum alloy
with the SAA/dichromate seal pretreatment at 24, 700 and 1200

o hours.
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EVALUATION OF NADC SELF-PRIMING TOPCOAT &/5/89
GRUMMAN / JOHN WeIR (514) G735-2726

MIL-C-8328B6 TEST 449 NADC

3.7.101 COLOR 26775 e

3.7.1.2 bLOSS (7 max.) PASS 2.2 FASS 1.5.2.2
I.7.10.32 HIDING (95% min,o) meeee FASS 74,86,94.28
TL7.201 WET TAFE ADHESION

(24 hrs/DI HZ0/RT)

Alcoholic Fhasphoric Acid @ -—-—- FATL
Alodine 62 ———=- FASS
t&t/NADE m—e—— FASS
Te7.2.2 IMFACT FLEXIBILITY
(RT, 207 Elongation) PASS FNSS
J.7.3.1 SALT-SFRAY
a2 hr,g 0 ee——— FASS
2008 hes emee- FASS
L3093 hrs e FASS
3.7.5.2 HUMIDITY (5a@ hrs)
3.7.3.3 HEAT RESISTANCE
(333 F/4 hra) PASS FASS
3.7.7.4 LOW TEMP FLEXIBILITY
(-65% F,4 hrs,2" Mandrel) PASS FASS
T.7.2.8 FLUID RESISTANCE
s a) Mi1-L-23699,24 hre,258 F PASS, F FASS,F
N D b) TT-8-735,7 days,RT FAIL,HB FAIL,ZB
c) Mil-H-83282,7 days,RT PASS,F FASS,F
d) Skydrol %@0B,7 days,RT PASS,F FAIL,<2B
e) DI H20,4 days,124 F PASS, F FASS,F,HB
3.7.3.601 ACCELERATED WEATHERING
(592 hrs Carbon Arc) PASS OF. w/staining
S3.7.35.7 RESISTANCE TO TAPING (& hrsg)  ——=——- FASS
FENCIL HARDNESS H : F,F,FyH
3.h.2 DRYING TIME
Set-To-Touch,2 hra = ~=—=- FASS
Dry Hard,6 hra = ———w- FASS
Zeb. 7 VISCOSITY (Zahn#2),17-23 sec  —===—~ = —==—=
T.b.4 SETTLING
(Mixed, & hra Undisturbed) - -«=—= = ce— .
3.4.0 ODCR FASS FASS
Seb.7 FOT LIFE (& hrs) = @ =meee e
T.6.8 FINENESS OF GRIND (Flat <8) W =~=== = cceo-
BIY-T NON-VOLATILE CONMTENT ———m— e
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BACKGROUND

Unicoat is a self-priming topcoat dzveloped by NADC. The two component
polyurethane high solids coating {5 a corrosion resistant coating for
use on aluminum, graphite/epoxy composites and stainless steel
substrates., Benefits of Unicoat include that it is lead and chromate
free, has decreased VOC emissions, lowers the weight of the coating
system and reduces application time and labor. Initial field
evaluations have oceen conducted on F-14 and SH-3 aircraft with good
results. Code 742 has examined these aircraft and has conduzted tests
on Unicoat with various combinations of coatings. A non-rinsing
conversion coating was also evaluated along with the Unicoat systenm.

SUMMARY OF TEST RZSULTS

Testing was performed in order to determine the adhesion of Unicoat tc
the cornventional primer/topcoat system (MIL-P-83582/MIL~-C~-8%28%) and
the adhesior of the conventional primer/topcoat system to the Unicoat
material. Adhesion was evaluated after water immersion. Coatings were
applied to mechanically deoxidized aluminum. Adhesiun test results
waere excellent for both samples. This {s important due to touch-up
applications which may not use the same coating as was originally
applied tc surfaces. Lap shear results of Unicoat with —onventional
primer/topcoat samples averaged 900 lbs/in®. This is lower than
conventional primer/topcoat systems applied over a similar
primer/topcoat system, which have typical values of 1200 lbs/in®. There
are no ccating requirements for lap shear testing incorporated in
standard test methods however, this method, which was developed locally
many vears ago, has been used very successfully for quzntitative
comparison of systems (sample numbers 22 through 2C).

Evaluation was performed in order to compare Unicnat to conventional
primer/topcoat (MIL-F-83382/MIL-C-83528%) systems., Wet and dry adhesion
of the coatings to 2024-T3 aluminun substrate was selected as the bawis
of comparison. The samples were prepared with and withaout conversion
cmating, MIL-C-5541, Water immersion tests showed excellent results,
all samples passed tape tecsts. Lap shear test values were comparable to
conventiconal systems with and without conversion coatirgs (sample
numbers 1A through 1F).

Evaluation of non-rinsing chromate conversion ceating, Intex 8680,
consisted of applying various paint systems over conversion coatings
formed by application of the INTEX material to aluminum test panels and
allowing to dry without rinsing. All samples showed blisters and poor
paint adhesion after water immersion for 4 days at 120 degrees F. Lap
shear results on dry panels wore well below results for the other
systems being tested, except for those sprayed with Unicoat. The
Unicoat samples were not adversely affected by the Intax conversion
coating and had an average lap shear value of 1230 lbs/in®, similar to
normally processed conventional coating systems (sample numbers 3JA
through 3C).,
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RECOMMENDAT IONS

Continue to expand field evaluation of Unicoat including follow-up on
aircraft previously coated with Unicoat. Areas of concern include the
short pot life, which is approximately one hour, the high viscosity at
VOC compliance thinner zoncentration, and production scale
repeatahility of batches.

EXPERIMENTAL

MATERIALS!
2024~T3 Alum. panels
Conversion Coatings:
a) Intex B480 non-~rinsing
b) MIL-C-31706, form 1, method C, Class 1A
Primer:s
a) Koroflex
b) MIL-P-B855E2, Type 1, Class |, water borne epoxy
Topcoat: :
a) MIL-C-85285, Type ! & II, high solids polyurethane
b) Unicoat, high solids orimer/topcoat polyurethare

PANEL PREPARATIUN

Fanels were cleaned with cetergent, water, and greer. Scotch Brite type
pade, LP 0030C, Tyrpe 1lI, Class 1, until the surface was water break
free. Panels treated with Intex B480 conversion coating were abraded
while submerged in a 3 oz. per gallon concentration and allowed to stay
in the solution I minutes. They were not water rinsed. Some panels
were hung vertically and others hung horizontally to simulate on
aircraft application of conversion coating. Panels treated with
conversion coating MIL~-C~-B1706 were processed in production shop 93113
using a current production batch of material. The panels were
dipped/rinsed in water after chemical treatment per atandard
procedures. Panels were primed using conventional air spray equipment
tc a dry film thickness of .6 to .9 mils, then topcoated using air
spray to a total dry film thickness of 2 to 2.5 mils. Unicoat panels
wers prepared by wmixing the material in the ratio o 431, thinning to a
viscosity of 20 seconds in a #2 Zahn cup, then spraying to a dry film

thickness of 2 to 3 mils using conventional air equipment. The coating
as mixed was not VOC compliant.

TESTING :

Lap Shear: After coating, margles ware cured 7 days at room
temperature, then bonded in | inch width by 0.3 inch overlap
dimensions. Shear values were converted to lbs/in?®. Samples wern
tested on an Instron with crosshead speed of 0.03 fin/min.

Water Immersion % Tape Test: After coating, samples were cured 7 days
at room temperature then scribed and immersed in cdeionized water at 120
degrees F for 4 days. After removal they were visually inspected for
defects such as softening, wrinkling, blistering or any other coating
deficiency. Sampnles were air dried at room tamperature for 2 hours and
then tape tested using MIL-T-213935 masking tape over the scribed area.
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LAB REPORT 343-5-89 o
Code 343:FPB '
Page 3 of 4

SAMPLE 1D EVALUATION: EVALUATION:
a) WATER IMMERSION C
#, MATERIAL SHEAR, FSI b) TAFE (g
DNEENIDREDMMMEMEICIS NI W IN S SIS S EF RS N N A Ay C) IS R 30 CX A S AR S A A0 08 BN BN 27 2T TR SN AP K BN BN AR W E;
1A MIL-C-81706 MEAN=2833, a) VERY GOOD
}.OROFLEX PRIMER STD DEV=70 b) PASS TAPE TEST
. MIL-C-8%285% PRIMER FAILURE i
18 MIL-C-81706 MEAN=1253, a) GOOD .3
MIL-P-B%55872 STD DEV=92 b) PASS TAFPE TEST 3
MIL-C-B85285 PRIMER FAILURE ;
b
1C MIL-C-81706 MEAN=1977Z, a) EXCELLENT :
UNICOAT STD DEV=127 b) FPASS TAPE TEST t

COHESIVE FAILURE IN UNICGAT

1D KOROFLEX PRIMER MEAN=1733, a) POOR; BLISTERS -
MIL~-C-B8%28% STD DEV=11% b) FAIL TAPE TEST i
PRIMER FAILURE i
tE MIL-F-B%5%82 MEAN=1183, a) VERY GOOD ‘ g
MIL-C~-B%285 STD DEV=104 b) FASS TAFE TEST N

PRIMER FAILURE

1F  UNICOAT MEAN=1140, a) EXCELLENT
- STD DEV=144 b) PASS TAPE TEST
UNICOAT FAILURE

MIL-F~-85382

2A  UNICDAT MEAN=827, a) EXCELLENT
MIL-P-B5582 STD DEV=2T b) PASS TAPE TEST 4
MIL-C~8%528% ]
2B MIL-C-81706 MEAN=1080, a) EXCELLENT l
UNICOAT STD DEV=432 b) PASS TAFE TEST 4

MIL-C-85280

2C MIL-C-81706 MEAN=7C3, a) EXCELLENT :
MIL-P-85582 STD DEV=294 b) PASS TAFE TEST e
MIL-C-85285 {
UNICOAT b
ZA INTEX 8680 MEAN=5B87, a) POOR; SEVERE SLISTERS . c
KOROFLEX FRIMER STD DEV=101 b) FAIL TAPE TEST Co
MIL-C-85283 PRIMER FAILURE L
[
3B INTEX 8680 MEAN=560, a) POOR; GRAINY b3
MIL-P-85382 STD DEV=S3 b) 2 FAIL, 2 PASS TAPE TEST D
MIL-C-85285 PRIMER FAILURE b
SC INTEX 8680 MEAN=1227, a) POOR; BLISTERS, GRAINY 5
UNICOAT STD DEV=110 B) FAIL TAPE TEST

CONVERSION COAT FAILURE

P = L




LAB REPORT 343-3-89
Code J43:FB
Page 4 of 4

INVESTIGATED BY:

/z;fAL /fﬁ;7lnj)//ftq

LUIS CARNEY
Student Trainee,
Materials Engineer

PREPARED BY3

oo A2

FATRICIA BETZ
Materials Engineer

B102

REVIEWED BY:

’ / .
o )
#Qbﬁu/ A2 o
MICHAEL LINN, Supervisor
Polymeric/Special Projects Branch

APFPROVED BY:

At
. . THOMAS Director
Materials Engineer:ng Division
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DEFTY

DFE T INC 70 - ON MARMAN AVEM'T IRVINE CALIFORNIA Q2714 1 {7141 174 040D

SEPTEMBFR 12, 1989

NAVAL ATR LEVFIOPHERNT CINTIR
HATFRIALS FROTFOTIOG REATCH
CODFE AHK)

WARMINSIFR, PA 1RG4

ATIN: CHARLIF HiGI IS

DEAR CHARLIF:

1 HAVE ENCIOSFD A LAR TFST (MPARISON CHART UOF YOIIR SAMFIFE
OF UNICOAT VERASHS OUR FOPMUINTION TOR A ONE COAT SYSTEM.

PFR TOHR INSTRICTIONS WF (ATALYZED THE BHTCOAT 4's TO 1.
OUR ONF COAT SYSTEM UTITIZFS NUR OWN RESINS AND PICMENLTS.

BOTH RESILTS ARE ( OMPATIBLE. HOWFVER, MORE WORK MUST PRFE
DONF ON INITIAL VISCOSITY AND POT-11FE. SALT SPRAY WILL
RE. OUT OF THE CAKINET NOVEMBI'R JIRD, 1989 AND FILAFORM OUT
SEPTFMFBER 19, 1981,
1F YOU JAVE ANY NUFSTIONS PLFASE CONTACT ME.

BEST RFGARDS,

DEFT CUFMICAL COATINGS

ECA

RN LEVINFE,
VICF- PRESIDENT

Rl /RA
ENCL..




Subject:

PARAGRAPH
3.4.3

3.4.4

3.6.1

3.6.4

8104

DEFT,

DEFT . INC . 17451 VON KARMAN AVENUE. IRVINE, CALIFORNIA 92714 / (714) 474-0400

Comparison of NADC lUnicoat and Deft one coat system
to the specification MIL-C-XXXX (AS)

REQUIREMENT

VOC 420 g/1 max.
{theoretical)

Compatible with
1,1,1-Trichlor

Fineness 5 for Camo.

Viscosity 45 gec.
$4FC max.

Pot Life - 1 hr.
70 sec. #4FC max.
8 hrs. no gel
Drying Time

STT 2 hrs.

DH 8 hrs.

Surface Appearance
-Uniform

Match 595 STD.

Gloss 5 max. on
Camo.

#iding Power
«95 min.

Water Resistance
7 days @ 150°F
D=3359 Adhesion

Plexibility
GE impact 20%

1/4% mandrel @ 60°F

NADC UNICOAT

399
420

Reduces 5 to 2
{color change)

5

60"

gassed & gelled
gelled
1 hr.
4 hrs.

Mottled

unknown color

2.7 on 60°
10.7 on 85°

096

pencil hardness 38

recovers to HB

28

10-20
1/2 inch

CO“.D L] - * L]

DEFT CAMOUFLAGE

374
420

Reduces 5 to 2
(nc color change)

5
44"

55"
tiquid
1 hr.
S hrs.

Uniform

test not tinted

2.0 on 60°
2.7 on 85°*

.97

28
racovers to HB

28

10-20
1/2 inch
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(Comparison Page 2)
PARAGRAPH REQUIREMENT NADC URICOAT DEPT CAMOUFLAGE
3.7.8 Fluid Resistance
{no eff~<ct in 24 hrs.-4 hr. recovery)
MIL-0-.4699 (250°F) pencil HB, Adh.5B pencil HB, Adh.5R
MIL-11-83282 (150°F) pencil 28, Adh.4B pencil HB, Adh.4B
3.7.9 Weather Resistance
SU0 hrs. Xenon 60°/85° 1.4/8.5 1.5/2.6
AE/AL 1.06/1.02 0.17/0.16
no cracks no cracks
3.7.190 Humidity pass pass
no effect 30 days
3.7.11 Heat Resistance AFE 0.89 AE 0.24
AOF max of 1 AC 0.48 AC 0.22
™ 3.7.12 Solvent Resistance no effect no effect
25 double MFEK Rubs
3.7.13 Tape Resistance-8 hrs. 2 hrs. . J hrs.
N 3.7.12 Strippability 100% 100%
90% removal
3.7.13 Salt Spray
2000 hrs. 5% not complete not complete
500 hrs. SO not run not run
3.7.13.2 Filiform-1000 hrs. not complete not complete
max. 0.25 inch
{no spec) Cleanability 97%¢ 70%
(no spec) Recnat Adhesion pass pass
to cured film
{no spec) tnitial pencil B B
hardness
(no apec) Dry=ad Adhesion 3R 3n
ASTM D-3359
(no spec) Adheaion to Composite
oy Dry 4D k):]
Wet 4B 4B
(no spec) Adhesion to MIL-C-A32R86 58 S8
{no apec) Mix Ratin 4 1/2 to 1 4 tn 1
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TEST REPORT ON COMBINATION PRIMER/TOPCOAT
PERFORMED AT TEXAS INSTRUMENTS, SHERMAN

by Gene Davis

Testing was performed at Texas Instruments, Sherman TX < Lhe
combination primer/topcoat urethane coating developed by Charles
Hegedus of NADC. Since testing was performed to the film
requirements of MIiL-C-83286 at NADC, evaluation for use wver
specific substrates processed 3t Tl Sherman was per forme.f.

Adhesion testing was performed in accordance with Federa. Test
Method Standard No. 141, Method 6301.1. Sulstrates testsrd were
frassivated 304 stain'ess steel, passivated 17-4 stainte-. steel,
conversioun coated 2024 aluminum, and bare 2024 aluminum. For each
substrate tested, there was no loss of adhesion between coating
and substrate, indicating excellent adhesion.

Corrosion resistance of broken coating film was determined by
scribing coated panels with an "X" , exposing the substrate. The
panels were then exposed to 5% salt spray in accordance with ASTM
B 117. As expected, the first substrate to fail was the bare 2024
aluminum, which failed at approximateiy 168 hours exposut e. The
remaining panels have passed over 336 hours exposure.

The utilfzation of the combination primer/topcoat as a final
finish for milfitary hardware looks very promising. Qualification
testing has begun in order to qualify the coating on the Paveway
Laser Guided Bomb programs. The duration of this qualification
testing shoulid be approximately 2 months.

One barrier to utilization of this coating system on military
hardware is the lack of a Government Specification for the coating
material, I understand a draft of such a specification is in
work. | would request that a copy of the draft be made available,
30 that the incorporation of the coating on the Paveway Frograms
could be facilitated. Thanks to you, Charles, for developing such
a coating system which provides so many benefits over the
conventional military coatings. Hopefully, we can Incorporate the
roating on the Paveway Program by midyear.

Gene Davli-
Tl Sherman DSEG Process Engr-. Mgr.,
(714) 8687167

T R SO LA

.
=

k.
M
<

3
£
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Boeing Asrospace & Electronics
PO Box 3999
Seattie. WA 81242499

2-5321-CLH-0089-008
January 25, 1990

Naval Air Development Center (NADC)
Charles Hegedus

Code 6062

Warmny' 1ster, Pennsylvania

18974-5000

Dear Mr. Hegedus

Enclosed please find photographs of UNICOAT test panels after 1900 hours salt
spray ex; Jsure in our laboratory.

The UNICOAT material on the subject test panels was applied by the NADC. The
test panels were 2024-T3 Aluminum alloy, 0.020 inch thick, prepared with Alodine
1200 chromate conversion coating prior to painting.

The UNICOAT specimens were placed in 5% salt spray (per ASTM B117) on
7/31/89 and removed on 10/16/89. Upon visual inspection, all paneis showed no
evidence of corrosion, loss of adhesion, blistering, or cracking of the film. This
material performed exceptionally well under extendad exposure to salt spray.

Please feel free to contact me if you have any further questions regarding this.

Sincerely,

"
/ - .
David J. S g 2

Org. 2-53 hemical Technology

(206) 393-3580 M/S 2E-01

Caitthdil

Carl L. Hendricks, Manager
Org. 2-5321, Chemical Technology
(206) 393-3120 M/S 2E-01

Enclosure

o TV G A W e S gy D A ARy R 1 TR SO
R N e PR T v
R Ry Ny X e
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PREPARED BY BOEING AEROSPACE,
SEATTLE, WA 98124-2499

EVALUATION OF. NADC SELF-PRINING TOPCOAT UB-14

OBJECTIVE

To evaluate the performance of UB-14 as a candidate 1ow VOC coating to be usad
as a replacement of MIL-C-83286.

APPROACH

This coating is not currently a qualified product to existing Boeing,
military, and federal specifications. Therefore, the coating performance
requirements of MIL-C-83286, an aliphatic polyurethane topcoat, were used as
the qualification requirements for this material. The coating was evaluated
on unprimed aluminum panels.

EXPERIMENTAL TEST PROCEDURE

Uncured coating pi'operties were conducted prior to 4spra,y*lng. There was no
observable settling in either component. After shaking, the components were

allowed to stand for 10 minutes, then viscosity measurements were made using a
#2 Zahn cup. -

Bare 2024-T3 and TO aluminum panels were prepared in the foﬂowing manner,
1. Alkaline clean per BAC 5749. Rinse.
2. Deoxidize per BAC 5765; rinse in cold water.

3. Remove 5 panels for low temperature flexibility test; dry, wrap, and
store in dessicator until ready to be painted.

4. Alodize all other panels using Alodine 1200 in accordance with BAC
5626; dry and wrap until needed. .

5. Apply the coating in accordance with the' manufacturer’s instructions.
The mixed paint was thinned using MEK/Toluene, (3:1) instead of 1,1,1
trichloroethane, to 20 seconds using a #2 Zahn cup.

The spraysd panels were allowed to afr dry overnight and were then cured at
250 degrees F for 2 hours, therefore a full cure air time was not established.
Tack free time after spraying was approximately 25 minutes. The following
tests were then performed on the dry panels. :

1. Wet tape adhesion after soaking at room temperature {in distilled
water for 7 days according to BSS 7225, type III.

2. Impact flexibility according to section 3.7.2.2 in MIL-C-83286 and
Fed-Std-141.
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3. Low temperature flexibility test using all of the non-alodized
panels. Condition panels and a 1/8 inch diameter conical mandre} at
-65 degrees C for 4 hours. Bend the panels around the mandrel.
There should be no loss of coating.

4. Salt spray resistance. On four of five panels cut through coating to
expose aluminum in an *X" pattern from cornmer to cormer. Test
according to ASTM B-117 1in 5% salt fog for 500 hours. There shBul}
be no corrosion on the unscribed panel. i

5. Humidity resistance. Scribé three panels in an *X" pattern from |

corner to corner. Test at 95% relative humidity at 120 degrees F for
30 days. There should be no blistering or other evidence of fila

failure on the unscribed panels. Evaluate scribed panels for
corrosion, ‘

6. Heat resistance. Expose four panels vertically to dry heat of 300
degrees F for four hours. Repeat the impact test and evaluate for

color change. Slight yellowing or darkening does not constitute
failure.

7. Immersion test. Immerse one set of panels in each of the following:
a. Shell SAE 10-4.0 motor oil1 at 240 degrees F for 24 hours.
b. Standard test fluid TT-S-735 at room temperature for 7 days.
c. Hydraulic fluid MIL-H-5606 at room temperature for 7 days.
d. Distilled water at 100 degrees 7 for 4 days.
e. Skydrol 5008 at room temperaturs for 7 days.
After exposure, clean, rinse and dry the panels allowing one hour for

re;:overy prior to testing. Evaluate for pencil hardness and gloss
values.

8. Accelerated weathering. Expose to accelerated weathering for 500
“hours according to BSS 7253 Type 1. Measure 60 degree gloss before
and after test and impact flexibility after weathering.

TEST RESULTS

A passing score was obtained for the following tests; wet tape adhesion, heat
resistance, humidity exposure and low temperature flexibility. The unscribed
control panel after salt spray showed no signs of corrosion, however, there
were numerous blisters on all of the scribed panels.

There were five immersion fluids in which the coating was tested. A change of
more than 2 levels of hardness {s considered a failing grade which is also
true for gloss readings. After {mmersfon in motor oil there was a slight
increase in gloss but no change in pencil hardness. The relative gloss after

G Al i L it
i e i g i e e i it BRI
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the standard test fluid immersion was unchanged, however, the pencil hardness
is considered a failure. Heated distilled water and MIL-H-5606 hydraulic
fluid had no effect on either the nardness of the coating or the gloss.
However, Skydrol jet fluid decreased the gloss slightly but made the coating
extremely soft and is considered a failure.

Aging tests conducted for 500 hours exposure in a weatherometer showed no
change in gloss. Impact flexibility tests conducted on the weathered panels
showed 0 signs of cracking or crazing.

CONCLUSION

The coating UB-14 appears to pass the majority of the critical coating tests.
There is a sensitivity to salt spray (blistering) whea the painted surface has
been scribed. Standard test fluid TT-S-735 and Skydrol 500B jet fluid soften
the coating but de not affect the gloss. Overall, the combination
primer-topcoat is an acceptable addition to MIL-C-83236. S

‘m/".'k7~;l.m¢y-[
Prepared by: D. M. Nemeth
_ 2-3621 237-3064 M/S 73-09

2

Approved by: glf/géios\mt

2-3621 393-3579 M/S 2E-01

GuLelabicks

Approved by: C. L. Hendricks
2-3621 393-3120 M/S 2E-01
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‘DATES Z_Am_ugjc_a, 19289 PAGE 1

C

EVALUATION OF LOW VOC COATINGS
BAC MATERIALS AND PROCESSES ENGINEERING

FOR REPLACEMENT OF:

VENDOR NAME:__AM4D L

PRODUCT NAMEJMw B 14 &;/— M;;xé ds%w?“

COMPONENTS:

RESIN SYSTEM:

SOLVENTS IN SYSTEM:

R SRR T,

SUBSTRATE USED:_ 2024 T3 205470 alumenumy |

PRIMER: ol

APPLIED WITH: THICKNESS: PRIMER:_\. .or7|
' TOPCOAT:,
25 M
TIMETO: HAND LLCURE: &t 4secce 235D/
LE: “"“”-/f“‘" FU 2fC Rom T
PERFORMANCE
UNCURED COATING PROPERTIES: o A /.aa,,......
1. VISCOSITY OF ALL COATING COMPONENTS: C'W»‘,g /. 50m-—~
L;V;L,,é,./ /: 3 s

2. INFRARED SPECTROSCOPY ANALYSIS (ATTACHED TO REPORT):
3. THERMOGRAVIMETRIC ANALYSIS (ATTACHED TO REPORT):

4. OUTGASSING (ATTACHED TO REPORT):
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" EVALUATION OF LOW VOC COATINGS
VENDORNAME: /A DC.

PAGE 2
PRODUCT NAME: O8-7¥/

PERFORMANCE (CONTINUED)
CURED COATING PROPERTIES:

Tdaspy v Gist VoA L0, B, Fingd 9O Lasned 3he
WET TAPE ADHESIO“ ACCELERATED WEATHERING EXPOSURE
RESULTS COMMENTS aoss | aoss | RESULTS | COMMENTS
ST S ¢ '"2" P
Fhoe Flae s £ i.\MJ Yo racks
o o 5 ~ e,
Fer  7Rea ¢ 4 f“"‘d J
st
SALT SPRﬁIE EXPOSURE HEAT RESISTANCE 44w ## 20F
RESULTS COMMENTS aos oo juroesshuroess| c
_ Kuston A . -y —:Z_I :
Crtrol— Fhree ﬁ”m Py f. ¢| 5 o~
ol . 5 ¢ AR T 24 o
Blitre plon b curs |* :
Faclo Betsw a.lon 7 erts 16 € |4 Y
Sl Sstae -ﬂwb s B 71 7 | # 24
G Boitns albns s &1 7 |av |au
HUMIDITY B(POSUREj LOW TEMPERATURE FLEXIRILITY TEST
: o e :
RESULTS COMMENTS f.:f?o . /gg’ﬁ' - RESULTS COMMENTS
; } aenad A pro
5 o E uas
U = 12 =
16 ) p ,M’
e pa~’
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January 9, 1990 '

Aero Materials Division

Code 6062

Naval Air Development Center
Warminster, Pennsylvania 18974-5000

Attention: Mr. Charles Hegedus

SUBJECT: GRACO TEST REPORT HC-7502
Dear Mr. Hegedus:

8
2
v

Graco recently demonstrated that Unicoat, the self priming topcoat developed by the
Naval Air Development Center, can be successfully applied with plurel component
proportioning equipment and an air assisted airless application davice. Ceta.i is provided
in the reference renort, a copy is enclosed.

R B G R T e
.

The Unicoat technical data sheet states that the VOC, as received, is 284 grams per liter.
The addition of 625 miliiliters of solvent to 5 gallons of admixed materiat did not exceec
420 grams per liter of VOC.

It is our opinion that Unicoat can be applied with & manual air assisted airless electrostatic
gun. We recommend that an additional quantity of Unicoat be forwarded to our Chicago
plant for evaluation of "wrao" properties.

GRACO INC. / CHICAGO SALES OFFICE ' 9451 WEST BELMONT AVENUE 7 FRANKLIN PARK, IL 80131-2891
PHONE (708) 678-7200 / FAX (708) 678-0192
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Page Two
GRACO TEST REPORT HC-7502
January 9, 1990

We will conduct this slectrostatic evaluation as soon as an additional sample is recsived.
Thank you in advance for your cooperation, and we look forward to working with you on
this and other future projects.

Sincerely,

CRACO, INC.

AU

Steve Kish
Market Management

SK/rk
Enclosure

cc: Commandor - Naval 2r Systems Command
Air 530483 (Jim Thompson)
Washington, D.C. 20361-5300
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@ PLURAL COMPONENT MATERIAL TEST REQUEST

Test No: __HC-7502 Date _ _3-22-89

Belore esch test will be scheduled, the following must be submitted:

1. Atlsast 5 gailons of each matenal sent ‘reight piepaid) to Test Lab, Attent:on Lab Supervisor {nse Snicd:ng Labet 301-870)
2. A matenal manutacturer s Satets Data and Tecrn.cal Data Sheet.

3. This form compietety hited out

Note: Reports 1c be sent to D»stnct Manaqer :nless otherw:sa instructed.

END USER' NAVAL AIR DEVE!CPMZ°T CENTEIR Charles Heaoedus, 2gn Hirct

Contact: e
Address: ___Code 43457 warminste-, PA _18973-5030 Phore _ (2:5) 441-1652
CISTRICT MANAGER _ 620732 G...c”.0N i Regor __[-2130
Address: ___14C6 Arrcwwood Ct, '-"“ton, NJ 08033 Prone __L5cY) 596-1085
DISTRIBUTN ] 78D Contact:
Address: Phone:
1. APPLICATION | i
Who to Contact: ___Ghar]les Hegedus Phore _(215) 44]1-1452
. Spray: Corventioral. . - Electrostatc: X Mancar X Auomatic
Airess _____X Air Assist _._.{_.__ Air Spray A —
Mis viet __4.__. Dry 2 PaternWith: _Approx. 10"
Surstrate: 1ic_coupons to be sypplied by NARG
e Extrusion: Flow Rate Bead Size: _ Ft mun.:
—— Transfer: F-ow Rate N
—— Metering: ShotSze .. Shotsimn: Tony Eng (215) 4:1-:269
Maenaltoceappedat ______°F
Dstance ______ Equipment Location to Pont of Appiication
Avalanie A Suppiy: CFM PSi
Al MATEBIAL INFO . i
Who to Contact i Klotz i Phone _(215° 723-0M9
Manutacturer: Coatings for Industry Sa e
Matenal Name: Uni-Coat Sa_ -
Matenal Number L3l (“ADC‘?—'\ 8 - -
Matenal Cortainer Size for Test 5 Gallon Pail 8 ral Pail
Matenal Conta.ner S ze . .
or Act. Apphicat.on) 8 Gillan Pall £ Gallon £ail
Raro by Voiume 4 i
Patio by We ght SP Gravry ___. - 22 3
Rato Tolerance a2 ‘ o
Soivent far Thi~ring: __Carnp+ be thinned -
Solvent for C'canup YEX : MEX
:3 Matenal Corros.ve? — _Yes _L N0 ___Ph — Yes3 INo ___Ph
Is Matera. Abras,ve? ves X No —_Yes __.No
Viscosity in /P —_— _T2F —_——'F e TOF _——__°F
Pot Life | premixea) Sec. _...Mn Mixed viscosity is 44 soc in Ford #4 or
1.3 ws I2_<F  approx. 160 cps
Sotids by Volume ipercent: 32 0
Toxic Matenai Present’ . Pleace see MSDS attached
1s Mater.1. Dangerous” ——Yes  _L_No —_—Yes _1 No
Test materials to be returned reight collect to: '
rcoress Loc ALAL. LALL waroin.ter, PA Ann ch .u:lt_&.kum..us.__.- -
H TEST OBJECT VE )
Jrwmaid 4 iest rot1d A, wnz_.nnmm.:‘at.mlum Urorate. eacprentoail' —
hopeed obvaronl Sadad Al daadd it ol acreascouatry, —
bttt - - — - .
11851 SIMP B8 1uau.ed. CosLrDe _— - -
Cunstomer b Lnon g Toey —_ T B ] €U0 AR O b rmie 116 SAIMY 6. o B TN OND v ad ~ LS A
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| HYDRA CAT TEST REPORT ' | ]

TastNo: _ HC-7502 Dae: __10/10/89

~ Conclusions: Successfully propaortioned. mixed and sprayed customer's test material. The

bhaze/paint side was reduced by adding 625 mi of a solvent blend to 4 gallons. We were

able to produce spray patterns and acceptable atomization with just a slight heaviness

in the patterns center. No off-ratio or mixing problems appeared during our testing.

Recommended Equpment __4.165:1 President VRHC, 15:1 President master, #9 slave; 3/8" I1.D.

material hose (A): 1/4" I.D. Moisture-Lok hose (B); 215626 mix manifold, 3/8-27 mixer;

1/4 x 15 whip hose; A/A 2000 qun with H.V.F.F. cap; 182-511 to 519 tips; Pressure Pot

or 1:1 Fast Flo feed pumps (A&B); agitator (A); 100 mesh Red Alert filters (A4B); 5:1

Monark solvent pump with 1/4" 1.D. hose,

Tip or Nozzie
Air Spray: e FUA TP e AIrCap e Mils/Pass

Airless Spray: Tip PS! Minimum Fluid Atomizing Pressure
Air-Airlgss Spray: il Tip H.V.F.F. Air Cap 80:129 Air Pressure

Mils/Pass

500-800_ psi Min. Fiuid Atomizing Pressure L __ Mils/Pass

Extrusion: . _..NczzieSize ____BeadSize ____Ft/Minute
Transter  _.__HoseSize ____Llength ____ GPMFlow Rate

Tes. Equipment Set-Un
—— Fixea Rzto ¥+ 165 : Manabie Rato: . —  AirMowr _President

Base (A)  Prop. Cylinder 15:1 Pres. Hose to Mixer? _3/8" _ Dia. 25' __ Length

Cataiyst(3)  Prop.Cylinder 39 ___  HosetoMixer? _1/4" ___Dia  23° Length

Soiv. Pump 1Q:1 President Hose {Size - Lg) 4 x 25 Gun: A/A 2000 Manual X Auto

Mixer . POwer X Static: 3/8-27 Mix Manifold _6.2_.6.._ Heaters

Regulators

Gravity Feed .__X Pressure Feed
A__P. Pot B P. Pnt

Operating Pressure A 40 8 30

e Immersed

. Fead Puips Pressure Pot —— Ram induction

Other Equipment: HAE F. cap

Commens: __Base side was reduced 625 M. of solvent blend to 4 gallons- adjusted mix ratio

from 4:1 to 4.165:1. Material formulation was identical to one tested in April. High

mi1 builds (6+ wet) produced the best initial wet finish results, but only a slight

improvement over the spec mil build (4 wet) when dry,

This information was deveioped under 1aboratory conditons which may vary with Actual Field Applications.
Demaristration Attended By:

Test engineer; 1. £20arza , |

Copes SemTor G- (Fptafson, S. Kish, B. Thompson, FTU Lab
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March 15, 1890

Aero Materials Division

, Code 6062
Naval Air Development Center
Warminster, Pennsyivania 18974-5000

Attention:  Mr. Charles HegeCus

SUBJECT: UNICOAT

Dear Mr. Hegedus:

The referenced lettar detailled the application of Unicoat with plural component
proportioning equipment using air assisted airless as the atomization method. That letter
requested adaitional material for evaluation with our manual elecirostatic hand guns.

We compieted our evaluation of the "WRAP* characteristics of Unicoat on 2/23/90. We
ara pleaned to advise that Uniccat demonatraied fair wran with our air ssciated airless
electrostatic gun (PROAA4000).

For this test, we premixed components A and B prior to applying with a 10:1 President
pump. The fluid pressure was 900 psig and the air pressure between 80 to 100 psig.

We did observe that the admixed material increased in viscosity during the evaluation.
Our recommendation is that further testing be conducted with plural component

proportioning equipment.

GRACO INC. / CHICAGO PLANT / 9451 WEST BELMONT AVENUE / FRANKLIN PARK, IL 60131-2891 /(708) 678-7200 / FAX {708) 678-0177
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Page Two
UNICOAT
March 15, 1980

Please do not hesitate to contact me if you have any questions regarding our testing or
it additional data is required.
Sincerely,

GRACO INC.

Steve Kish
Market Management

SK/rk
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INFORMAL MEMO

suBd:

UNICOAT TEST RESULTS

10: S.L. Toepke, J.J. Reilly

DATE: 16 Januvary 1990

B121

cc: . Bwgedus(NADE), J.0. Slavick, S.H, Devitre, M.S. Ruasing, J.M.

Praise, S. Clinch

1. A test of 17 different coatings was initiated in June 1989.

Unicoat was included in this evaluatioen,

completed except the Filiform corrosiorn test(Completion Date-Feb. Y, 1980).

To date all of the tests are

Results for NADC's Unicoat are shown below in Table 1.

181 RESULTS PRETREAT PANEL TYPE
3000 hr Neutral Salt Spray | Pass (4/4) | Conversion Coat | 7075-T6 Al
1800 hr Neutra) Sait Spray |[Pass (4/4) | Cd Plate/C.Coat | 4130 Steel
150 hr S04 Salt Spray Fail (4/4) | Conversion Coat |2024-13 Al
Cross Hatch Adheston Pass (2/2) | Conversion Coat |2024-T3 Al
Cross Hatch Adhesion Pass (2/2) | Deoxidizs 2024-T3 A1
Wet Tape Adhestion Pass (2/2) | Conversion Coat |2024-13 Al
Wet Tape Adhesion Fall (2/2) | Conversion Coat |2024-T3 A}
Reverse Impact{60 in-1bs) Pass (2/2) | Anodize(Typell) |2024-13 Al
Reverse Impact({30 in-1b) Pass (2/2) | Anodize(Typell) [2024-13 Al
Mandrel Flexibility Pass (2/2) | Conversion Coat [2024-13 Al
Low Tempergture Resistance | Pass (2/2) Conversion Coat [2024-13 Al

2. The results above are promising,

to se¢o the following:

(a) Painting of sevaral arcas of an F/A-18 in order to gain Fflight test

data.

(b) More adhesion testing on iitaniun, CR’S, and composite substrates.

(¢) Elimination of batch-to-batch consistency problems,

Based on these results MCAIR would like

testod at MCAIR on at least two other occasions with varying results,

@A,%

Rock A, Steveng
Material and Process
McDonnell Atrcraft Co.
{314) 234-8960

NADC's

Unicoat has been
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COATINGS AND POLYMERS DIVISION
701 SHILOH ROAD, P.O. BOX 481268, GARLAND, TEXAS 75048 TELEPHONE (214) 276-5151

January 4, 1990

TO: Ron Conti
DEPT: Aerospace - ARC Technical Lab
SUBJECT: CLOSBOUT DR# J9574

RURPOSE

To run critical tests on Navy Unicoat, using MIL-C-83286 and MIL-C-85285 as
standards.

BRSULTS

Testing has now been completed on the N.A.D.C. Unicoat. The Unicoat was
tested against MIL-C-83286 (DeSoto 822X363) and MIL-C-8528%5 (DeSoto 822X655),
over two substiates (Alodine 1200 pretreated 2024-T3 aluminum and Scotchbrited
alclad 2024-73 aluminum). In addition to the testing of fresh Unicoat
material, tests were run on Unicoat material which had been subjected to

accelerated aqging equivalent to approximately one year at standazd
conditions. :

As detailed 1In Appendix I, the Unicoat has performed as well as MIL-C-83286
and MIL-C-85285. No bllistering nor loss of adhesion was seen in the water
resistance test; no softening nor loss of adhesion was observed in the
MIL-H-83282 test. In salt spray exposure, the Unicoat resisted corrosion
better than MIL-C-83236, but not as good as MIL-C-85285. The high solids
topcoat performed best In G.B. Impact testing, with the Unicoat performing
slightly better than MIL-C-83286, Appendix II shows similar results for the
performance of aged Unicoat.

Appendices 11l and IV quantify the effects of 500 hours Q.U.V. and 500 hours
Twin Carbon arc exposure crespectively. The Unicoat gloss was considerably
lower after weathering. This can be partially attributed to the higher
initial gqloss which, by the way, has been lovered at Coatings for Industry by
the addition of a flatting agent that is not listed in the Navy's formula. The
Unicoat's color was also significantly affected by weathering.

o FAX (214) 2720724 o
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eQNCLUSTON

In gqeneral, the Unicoat appears to have adequate performance propeztles. The
main concern at this time with this formula s the short pot 1ife/high

viscosity. The following table shows typical viscosity results obtalned after
30 ainutes potlife.

TABLE 1: PCTLIPR DATA

WX BATIO (BY ¥T)  V.0.C (q/L)  INITIAL VIS (SEC) EINAL VIS (SEC)
6.84:1.00:0.38 412 5 GBL
6.84:1.00:0.60 432 2 GEL
6.84:1.00:1.21 489 29 GEL
6.84:1.00:1.39 503 3] GEL
6.84:1.00:1.59 517 2 GEL

NOTB: Final Viscosity check at 30 minutes.
Viscosities checked using #2 G.E. Zahn Cup.

¥With Improvements in viscosity and potlife the Navy Unicoat System would be a
viable alternative to conventional primer/topcoat systems.

.4g1%?;;£::;¢¢_—-
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APPENDIX I

PERFORMANCE TEST RESULTS FOR NAVY UNICOAT

TREST SPTC AND SPTC & SCOTCH  513x390 & 513x390 &
SCRIPTION ALODINB 1200 BRITE ALCLAD B822x363 822x655
1. Water Resistance
(4 days @ 100 F)
a. Dry Adhesion 100% 100% 100% 100%
b. Wet Adhesion 100% 100% 100% 92%
c. Vapor Phase
Mhesion 100% 100% 100% 100%

2. MIL-H-83282 Resist.
(24 hrs. 150 P)

a. AMhesion
(Before/After) 100%/100% 100%/100% 100%/99% 99%/99%
b. Pencil Hardness 28/28 28/38 ?P/2H 1 .74 4

3. Salt spray (500 hrs)
a. Corrosion

(1-10; 10= extreme) 3 3 4 1
b. Blisters
(3 per 4"x4" panel) 3 8 0 0
4. G.B. Impact
a. Before Desiccator 608 60% 60y 708

b. After Desiccator §0% 60% < 60% 80%

5. Humidity Resistance
(1056 hrs, 120 ¥,100% R.¥)
a. Dry Adhesion , 100% 100% 100% 100%

b. After Bxposure 100% 100% 1008 100%
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APPENDIX II
g
[

PERFORMANCE TEST RESULTS AFTER ACCELERATED STORAGE 3
b

TEST SPTC AND SPTC & SCOTCH 513%390 & 2
DESCRIPTION ALODINE 1200 BRITE ALCLAD 822x65 %
1.  WAYER RESISTANCE %_»

(4 Days @ 100 F)

a. Dry Adhesion 100%
b. Wet Adhesion 100%
¢. Vapor Phase Adhesion 1008

MIL-H-83282 Reslistance
{4 days @ 150 P)
a. Adhesion (Before/After) 100%/100%

b. Pencil Hardness HB/4B
Salt Spray {( 500 hrs)

a. Corrosion (1-10;10= extreme) 3
b. Blisters (} Per 4"x4" panel) 2
G.BE. Impact

a. Before Desiccator 60%
b. After Desiccator 70%

1008
100%
100%

100%/100%
HB/4B

~ -

60%
60%

100%
100%
100%

100%/100%
2H/H

<

70%
80%

RN AR T

§¥3
»
3
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APPENDIX III

TBEST RESULTS

VBATHERABILITY - Q.U.V.
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APPENDIX IV

UNICOAT WEBATHERABILITY - TWIN CARBON ARC TEST RESULTS

cLo88 .

PRODUCT CODS 50 INITIAL 60 @ 500 HRS,
Unicoat § 1 9.6 5.0

Unicoat # 2 9.6 5.1

Unicoat § 3 9.6 5.5

822%X363 § 1 1.7 1.6

822X363 § 2 1.7 1.5

822X363 # 3 1.7 1.4

822X655 § 1.9 1.1

822X655 § 2 1.7 1.0

822655 # 3 1.7 1.0

LOLOR

BRODUCT CQDE bR oL D3 o).}
Unicoat # 1 1.90 1.09 -0.32 1.53
Unicoat # 2 2.01 1.11 -0.37 1.63
Unicoat # 3 1.80 0.80 -0.37 - 1.57
822X363 ¢ 1 0.7 -0.58 -0.01% 0.41
822x363 » 2 0.66 -0.52 -0.08 0.40
822X363 § 3 0.78 -0.67 -0.03 0.40
822x655 # 1 1;11 -1.17 -0.0S 0.04
822X655 § 2 1.09 -1.08 0.0¢ -0.05
822x655 § 3 0.97 -0.97 0.04 0.02
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WEAPONS QUALITY ENGINEERING CENTER
NAVAL WEAPONS STATION
CONCORD, CALIFORNIA

REPORT ON ASTHM G 85 ACIDIFIED
SALT FOG TEST OF VOC COMPLIANT COATINGS
FOR THE SPARROW MISSILE

REPORT WQEC/CO 89-11

DECEMBER 1989

PREPARED BY: REVIEWED BY:
o
. ’ cmp—’
pe A / . :
PAUL HIGHT . . TED L. SUMNER
Materials Engincer Head, Materials

Evaluation Branch

and

/%{ ] APPROVED BY:
‘ —
sCOTT sysu! 2 /MJJZ
Materials Engineer J. E. PRINDIVILLE
: Head, Sciences Division
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EXECUTIVE SUMMARY

As part of our materials engineering support for the Pacific Missile Test
Center (PMTC) Point Mugu, tests were performed on the corrosion resistance of
new high performance acvnspace coatings. The purpose of these tests was to
identify a coating that conld serve as a replacement for the existing coating
system. After 1 January 1992, the present topcoat will not be allowed for use
in the San Francisco Ray Area. Included in the testing vere 5 primers, 9
topcoats, and 2 self priming topcoats (unicoats).

The coatings testrd have a Volatile Organic Compound (VOC) content
(measured as grams of VOC per liter of paint) that will be in compliance with
California’'s proposed air po}lution contrel regulations for 199.. The new
regulations will limit the VOG content of primers and tepeoasrs used for
aerospace and miscell.ncorr: metal parts applications to 340 and 420 g/1
respectively Currently, the SPARROW missile uses a two coat system
consisting of MIL-P-21377E epoxy polyamide primer followed by MIL-C-83286

aliphatic isocyanate ypolyurcthane topcoat. The VOC levels for this cystem are
340 and 520 g/l respectively.

A replacement coat’ing zhould, if possible, satisfy these additional
criteria: )

i

a, Formulated without the solvent 1,1,1 trichloroethane. The use of
1,1,1 trichloroathane i: under scrutiny due to toxicity and corrosion
concerns. The primer current]y in use contains this solvent.

b. VOC level below 40 p/i for both the primer and the topcoat. This

would allow use of the same primer and topcoat for miscellaneous metal parts
painting and for aerospice painting. In addition, use of a 340 g/l topecc:t
will meet the anticipated VOC regulations for some time.

A search was made l'or hiph pcrformance aerospace coatings that would
comply with the proposcd VO regulations. Various primer/topcsat combinations
were then applied to ter:t pancls made from SPARROW missile fuselages. Surface
preparations and coatiny, applications were carried out at Nava! Aviation Depot
(NAVAVNDEPOT, Alameda using standard equipment and practices.

The prepared panels were cxpused to 500 hours of an acidified salt fog
test environment., The test method used was American Society for Testing and
Materials (ASTM) G 85. This test environment simulates the severe
marine/industrial environment frequently encountered by SPARROW missiles while
deployed at sea. At the end of the acidified salt fog test the panels were
photographed and evaluated in accordance with ASTM D 1654.

ii

T

B ;lmqu:,!y):r :r,ﬂ;g? x!g-
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The following major conclusions were drawn based upon the exposure to the
ASTH G 85 test and ASTM D 1654 criteria to evaluate the vacicus coated panels:
a. The coating system currently used on SPARROW missiles received the
highest ASTM D 1654 rating. This coating system provided the highest degres

of corrosion resistance. Unicoat, a self priming single ccat polyurethane
developed by Naval Air Development Center, received the second highest rating
and provided a high degree of corrosion protectioen.

b. A commercially available 340 g/1 VOC epoxy polyamide primer without
1,1,1 trichloroethane received the same ASTM D 1654 rating as the currently
used MIL-P-23377E primer that contains this solvent. These two coatings
provide equivalent degrees of corrosion protection. The disadvantages
associated with 1,1,1 trichlorocethane can be eliminated with the cimmercially
available espoxy polyamide primer.

c. Epoxy polyamide topcoats (modified MIL-C-227500) racczived ASTM D 1654
ratings that were below those obtained for the currently used MIL spec
topcoat. The corrosion protection of these coatings is less than that which
is provided by polyurethane topcoat currently being used.

d. Insufficient service data exists on these new high performance
aerospace coatings. We conclude that the next step should be field testing.

The coatings listed below are recommended for field testing. A trial
application would allow other factors, such as ultraviolet exposure and cyclic
wetting/drying, to be evaluated through actual in service environmental
exposure. We realize this data will take tiue to gather, however the deadline
for ohtaining a new coating is 1 January 1992. 1In order to obtain sufficient
data for a decision, the field tests should start as scon ac possible. For
statistical purposes, field testing would require test groups of approximactely
30 missiles for each coating system. Similar deployment patterns would clso
be required. Testing could be performed for 12-18 months, followed by dala
analysis and final recommendations, while still meeting the deadline.

a. Unicoat sclf priming topcoat developed by NADC.

b. A two coat system consisting of a 340 g/1 VOC epoxy primer
(MIL-P-23377) and a commercially available 340 g/1 VOC polyurethane topceat
(Xoppers A-2513/C2511).

¢. A commercially available two coat system consisting of a 340 g/1 VoC
epoxy primer formulated without 1,1,1 trichloroethane (Koppers P-3501/C-3501)
and a 340 g/1 VOC polyurethane topcoat (Koppers A.2513/C-2513).

d. A two coat system consisting of MIL-P-23377 epoxy prixer with
MIL-C-85285 polyurethane topcoatr (420 g/1 VOC).

11t
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NAVAL wl- DEVFLCFMENT CENTZR
AERDSHFACE MATERIALS DIVISION
WRRMING £%, PR 137374-S9ow

ENGINZERTNG REPORT

FROM: FProtective Org~nic Coatings Team, Cade 6882, (215)341-3249
FREFARED BY: [Loaala Hirst :na Antnony Eng

SUBJECT: Evaluaticn cf pretreatm2nt /UNICOAT finishing system

LATE OF REFCRT: & Dezember 1989

BACKGROUND: In Fetroary 1937, the Comnanding officur ad viR3 awhizin] F.eld
wrofnbited the Jispos:l of chrouwate containing mater:ials in the:r wacte
treatrent plant.  After learning of the gdod perfortance af lue gloo:
UNICCAT on chewically deo. 1lited aluelnue suryaces using corrcsion
remncving conpound Mil-C=1.373) at NADCF Fensazala, CiARTRA aeciagnd to paint
Tiealr 1=24"5 wita ¢ sidller non-crroanated nrgh grocs UNISIAT f1mascaag
syzl@n, 10 Jul, and Acgust L1969 at AS Whit:ag Fiead, ttatee T-2472 (Bunc
Lel8el, 182571 e 160623) wera pairted with glass wh.oe UNICCAT aver a
chvaically deonidized surface (Alumigrep T3 applied wit a AGA~3DCas, ve
Dad). Appesdly A of this a~ticle conteins the Jutalted pregaration
procadures r1or the T- .4 and M2 arrcratt.  § Doicber o789, MADC wae
wnforwec of adaesive faslures of UNICOAT on T-04 Buna 161841, 0 huvember
1589, NmDZ and tDEP Fenuaccla perscnnel 1avestigated the consit.an af T-Je
bung 161641 stat.oned at MAL Carpus Cnrleti:,  Fea Ssnaers of ol
renzacola also Jnveatigated the condition 3f the ctnar wa T=-Z4' 3 (-uno
L2071 % 102627 at NAS Whiiting Field, Due o a r1g:d rlight test
schegule, only a visual inspaect:on could be perfaracd on Buns 1oZeli, which
~"0v0 NO adnecive faitlures, Buno 161507 was tharcudhiy inspectel «ad the
Coating ach:310n wac evaluated based o croeshatch adhesian testing.  This
recy yndicated that tre coating had Jo0r althesicn ta the substrate,
Huwever, Mr. Sanuers atiributed ti13 Jach of acequate adhec.on 1o surtace
Brei.aration rather than ta the snherant adghacive streng.h of UNICOAT,

u

EVALUATION PROGRAM: In crdur to determine alproprlate chrong and aun-
CNrowe Sreataents prior ta LNICSAT appl:.cat.cen, NAROC im.t.ated « Laboratery
valuat.on ptogram. e 10..0wing describew the #vaiuatiute Progeam
variables, Lest procedure, results, conclusicns, and reconmencet.ons,

Yarishles

Pret: estments: All tuest panels ware cleaned with M1i-C-B8L57d Tyga |
(giluted 1/ by volum@ with tap water) using a wiite non-airastive pad ‘Mil-
C-B82937) ang then allowed to aur dry. ALl tect panels conststed of V7S
t.are aluminum except tor the panels conversion coated by Jd-panci wit.ch were
=924 T2 bar2 aluminum, The various pretreatnonts evaluated wuerw!

A. Chromate conver<.oin coss.ng MI1-C-0179d (preparec ny d-rancl Co)

B. Chromate cunvers.on caating Mil-C-i1785 (preparea ay WAL

C. Cr=mical Qeoidizing using a corrosion ramovin,g coapaund Mil-C=
28374 Type I, Class 1 (d1tuted 170 By voluse with €33 water) and apulied
with a2 white ncn-abrasive pad (M I~C-Q3997) {ar about ¥ minctes, K,.nsed
thoroughly with tap wator to a water bredr-froe .aniition and ailawed to
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Test Results

Pretreatment
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Conclusions

Tho conclusions made from thzca test results with regarc te agnesion a-e:

1. The batch of gloss white UNICOAT usze2d to peint tne three T-3J4’s at
KAS Lniting Field was good.

2. Aluminum surfaces pretreated witic a chromate conversion Coasting
conforming to Mil-C-817va ar a chemical deo:idizer conforming 1o Mii-C-
8374 usi1g a nen-abrasive pad conforwing to kil-C-U3%57 serfarmed il
wneEn coateza with gloss or flat UNICOAT.

3. Chemical deoridiz:ing using US Faint:” Alumprep I7 a: ¢ne <ole
aretreatment process did not prove to De adequate 1or glos: or tlat
UMICGAT, '

4, fhysical deoxidizing using a red abrasive pad (M1.-:-9562) while
cleaning with Mil-C-BS578 Type 1 ac the :sole pretrestment grocess ¢.d not
prove to oz adequate for gloss or flat UNICOAT. Note: HAlEF Jackowaviile
successfulily applied flat gray UNICOAT over o physicatly deos.idizsd zurface
(port side only) or a F-3 1n Augast 1959, Sce Appenas: A far iz ostailed
surfzce preparation procedure fur this aircraft,

7. Wash priming using Mii-C-6514 (contiine chromaces) in conjunction
w:on UHICOAT, altnougn promicing in terme of aghesion, coe: rot appear to
Ge 3 viable alternative ta =21ther MIL-C-B170: or Mi1-C-38I74 wion U ICIAT,

Recommendations

Tne follouwing recommendations are made with iespect toc the appiication of

uMICOAT (flat and glo:s):

1. A chewical deouirdiczr (or corrosicn removiad coitpouna) coalaraing
to Mil-C-353334 can be used ¢ the single pretreazment to c«ctivate tne
aluminum surface prior ta the application ot UNICOAT. Thie pretreatmest
can te usad whera environaental reguiations restrict the vse of chromates.
A cnramate conversion coating confaorming to Mil-C-817¢6 can oo ased as the
precreatmect tor UNICOAT. )

2. Fainting chould be performed witihin 4 hrs of pretreatmant stza.

7. Ail cther substrate preparation and psint 2pnlicaticn .rocedu~es
sitall conform to NAVAIR 91-1A-%09,

4, S=a2 Npzendiv B for the recommended surface oratrestment, MmataE~ituls
hasdling, and a;plicetion procedures for the UNICOAT fLnlshing systen,
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APPENDIX A - Surface freparation Procadures UJsza For Tne UNIZGAT Finishing
System At Sewvaril mNavy Activit

-

T-34 Buno 161841 (7/89 NAS Whiting Field - Chemical Deocridizimg!

- strip peaint trom a.rcraft

. -~ alt ali detergent wash
- charical geoixidizing (WS Faintse® Rlumprep 23) appliea witn non-

abrasive pad Mi11-C-83957 for I minutes
- water rinse (to break-free condition: and allow to air dry
- nert day mask and tape
- MEK wipe
- tack clath
. - apply gloss white UMICOAT (Z9 nr after deoxidizing) Unanuf. 2y
' Coatings For Industry)

T-24 Buno 162631 (8/89 NAS wWhiting field - Chemical Deoxidizing)

- strip paint from aircraft
- alkali cetergant sasn
- next day chemical deoxid:izing {US Paints® Aluw.zrep 27) applied
with non-abrasive pad Mii-C-B83957 for I minutes
- water rinse (to bre:r-tree condition) and dry with a.r noce
- mash and tape
- solvent (US Paints’ Alumiprep TaJ@8) wipe
- tack cloth
-~ apply gloss white UNICOAT (4 hr atter deaxidizing) (manuf. by CFI)

T-24 Bung 162620 (B/89 NAS Whiting Field - Cremical Deo:idizing)

- strip paint from aircraft

~ alkalil detergent wazh

- next day chemical ceoxidizing (US Faints’ Alumiprep 33) applied
with non-abrasive pad M1-C-82957 for 3 minutes

- watar rinse (to break-free condit.or and dry with air hcse

- mask and tape

- solvent (US Faints’ Slumiprep TEU@8) wipe

- tack cloth

- apply gloss wnite UNICONAT (4 hr after deoxidizing) (manuf. oy CFI)

H-I Buno 148249 (&/88 NADEP Fensacala - Chemical Deo..igizing!

- strip paint from aircraft

- wash with Mil-C-83570 Type |

- water rinse (to breuk-free conditicn)

. = chemical decxidize with corrosion renoving compaound Mil-C-10378

appliad with a non-abrasive pad conforming to f11-C-83937 for 3 to
7 minutes

- water rinse (to break-free conditicn)

- mash and tape

- tacr. cloth

- patnt with flat gray UNICOAT (manuf. oy CFI)
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23 buno 14338% (/87 NACGES Jacrsonsil.ie -

BILACOL wEDRLLlIIng)

- peawnt stripped frow aircrarc

scrub with Mil=7-&99&A and mMii-C-87328 Type

ACASIvE pads

- wabter rinsge

- steal clean

- wiS Wit Mit-C-379%6 Tyge [ using To #7447 agrasive pace

= conversion ceat (Mii-C-3!{7wa) on zisrboard zude and

= wozh with i1-C-37338 Type 1 using O #7447 sbrasive pads port
i) and SM non-atrasive pads (aticboars wided

- m=ak &0d tage

- seint with flat sriy UNICEHT (manatr. oy CF .o

1T v 7447

j og
(U]
1
w

~Z
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AFFENDIX B - The Recommenced Surface Preparation, Matsrials Hardling, and
Apnlication Frozedures rar Tre UHAIZOAT Fianoohung Systen.

Alrcraft Freparation

- strip paint from zi1rcraft

- wash with Mi1-C-8257d Type 1 (diluted 1/. by voluse with water)

- water rinseé (to brear-fraze Conaition!

- Ccherical CedildlZée acth COrrosion rEmaving ©uddiaie MiL-C-257704
Type I Class 1 dilated /1 Oy volume with w.tas! appli:ed with &
non-abrasive Sad conforiing to Mil-0-S7927 for 12 But nat rar: than
Ju winutes

- sppiy chramate conversion 1Jating somuralcag to Mil-C-8i1700, this
zren can be omitied L1 chromate—froe Toalaning sveten . desired

- watler rinss (to orezr-ires conditizil and walaw to avr diry

- ma=t and tapc

- tach cloth

- prepare and app.y LaICCAHT

=~ UNICOAT applicaticr si3ald a2 perforaod sitnen 4 ar of the last
chenical surrace frectrnent proceen (Buanicizicg 3¢ chromate
canvarsicn)

UNZICOAT Storage

- prouptly store UNICCAT 1n a refrigeratad area (sut rnot less than
I3°F) whenever pozsible; this will cigniticantly incraove ahelt-
life and maintain the current sot life praperty

.
T

Mi:ing Individual Cowmporents

- mix part A (pirguented) by mechanical o wanual tocnnigues 1n S - W
minute intervals unitil uniform or houwogjanecus

- checr for caking or settling at the bottam

- Caution: dJdo not excessively chake, mix, or stir such that
significant air pubblee are producad; escecsive dispersing will
generate heat which will decreuse ot lite

- part B ‘rzein conly) dogs not need to ce miked

ﬁixxng Catalyzed Paunt

- mechanically o~ wmanually stir the spprapriate awaunt (per pain
manufacturer’s instructions) of part & into part » for 1 - 3
m.nutes or until tnoroughly dicporsed.

Thinning

- to obtain the sel -priming tupcoat cangiiast VGC of <20 g/l for all
types/colors of UNICOAT, <hin tne admized paint with MIL-T-B1772
Type 1 a% the preascribed voiume ar weight (per manufacturer’s
instructions)

cr

- to obtain non-vOC compliant tlat or iow gloss UMICOAT, thin the
admixed saint to a cabhn 2 spray vigcasicy of 29 - I8 cacondw
dependarg on the wpray applicaticn =tenizatica techn.gue
{conventional, airlesx, airr-assisted aclese, ar fVLPy anc delivery
system (s1phaon feed o° pressuriled feed)

ar

- to ootsan ron~vGC coupliant high gloss UNICCAT, =hin the camined

paint tc a Z-hn &2 siray viscosity oy 25 - T selonds
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App.icatio:

- apply two full cross-coats for flav UNICOAT and tiree full cross-
ceate for gioss UNICOAT to & dry filwm tnickness of 2.4 - Z.0 mils

-~ check the viscosity of the +eed material after T winwtzs ong at 13
rintte intervals Doerearter far paint tnicrening

- 17 the Zchod42 vizcosity exceeds 68 :sconds, nurge the systom and
dispose aof the material
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PROPOSED FEDERAL SPECIFICATION

COATING: SELF~PRIMING TOPCOAT, LOW VOLATILE
ORGANIC COMPOUND (VOC)

This Federal specification draft, dated

prepared by the Systems Engineering and Standardization
Department, code 93, Naval Air Engineering Center,
Lakehurst, NJ 08733-500 has not been approved for
promulgation and is subject to modification.

DO NOT USE FOR PROCUREMENT PURPOSES

1. SCOPE

1.1 Scope. This specification covers the requirements for a self-priming
topcoat which can be used in lieu of standard primer/topcoat systems for
protection of metallic and polymeric substrates.

1.2 Colors. The coating shall be furnished in any color and gloss
specified Dy the procuring activity. The part number designation is the FED-
STD-595 color number. The following colors are required most freguently:

Colors: FED-STD-595 Color Name
Gloss colors: 11136 Red
13538 Orange-yellow
14187 Green
15180 Blue
16440 Light gray
17038 Black
17925 Untinted white
Semi-gloss colors: 25200 Blue
26231 Gray
Camouflage (low gloss) colors: 34095 Field green
' 34037 Green
35237 Blue-gray
36320 Dark gray
3h375 Medium gray
36440 Light gray
36495 Aircraft gray
37038 Black
@ AMSC N/A FSC 8010
DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited.
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1.3 Kit size. The coating covered by this specification shall be
purchased by volume (as a kit if the coating is a two component material. If
the coating is supplied as two components, the components shall be labeled as
component A and component B, respectively, furnished in the volume mixing ratio
required by the manufacturer. The coatings shall be supplied and identified as
follows:

Kit Size Part Designation Number

1 pint (0.47 L)

1 quart (0.94 L)

2 quart (1.89 L)

2 gallon (7.57 L)
10 gallon (37.85 L)

(300 _ W FUN X

2. APPLICABLE DOCUMENTS

2.1 Government publications.

2.1.1 Specifications and standards. The issues of the following
documents, 1n effect on the date of invitation for bids or solicitation for
offers, form a part of this specification to the extent specified herein.

Federal Specifications:

QQ-A-250/4 Aluminum Alloy 2024, Plate and Sheet
PPP-P-1892 Paint: Varnish, Lacquer, and Related Materials,
Packaging, Packing and Marking of

Federal Standards:

FED-STD-141 Paint, Varnish, Lacquer and Related Materials, Methods

of Inspection, Sampling and Testing
FED-STD-313 Material Safety Data Sheets; Preparation and Submission of
FED-STD-595 Colors

(Activities outside the Federal Government may obtain copies of Federal
specifications, standards, and commercial item descriptions, as outlined under
General Information in the Index of Federal Specifications, Standards and
Commercial Item Descriptions. The Index, which includes cumulative bimonthly
supplements as issued, is for sale on a subscription basis by the Superintendent
of Documents, U.S. Governmert Printing Office, Washington, DC 20402.)

(Single copies of this specification and other Federal specifications and
commercial item descriptions required by activities outside the Federal
Government for bidding purposes are available without charge from General
Services Administration Business Service Centers in Boston, MA; New York, NY;
Priladelphia, PA; Washington, DC; Atlanta, GA; Chicago, IL; Kansas City, MO;
Fort Worth, TX; Houston, TX; Denver, CO; San Francisco, CA; Los Angeles, CA;
and Seattle, WA.)
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(Federal Government activities may obtain copies of Federal standardization
documents and the Index of Federal Specifications, Standards, and Commercial

Item Descriptions from established distribution points in their agencies.)

Military Specifications:

MIL-C-5541 Chemical Conversion Coatings on Aluminum and Aluminum
Alloys

MIL-A-8625 Anodic Coatings, for Aluminum and Aluminum Alloys

MIL-1-23699 Lubricating 0i1, Aircraft Turbine Engine, Synthetic
Base

MIL-C-81706 Chemical Coversion Materials for Coating Aluminum and
Aluminum Alluys

MIL-T-81772 Thinner, Aircraft Coating

MIL-H-83282 Hydraulic Fluid, Fire Resistant, Synthetic Hydrocarbon

Base, Aircraft

Military Standard:

MIL-STD-105 Sampling Procedures and Tables for Inspection by Attributes

(Copies of Military Specifications and Standards required by contractors in
connection with specific procurement functions should be obtained from the
procuring activity or as directed by the contracting officer.)

2.1.2 Other Government documents and publications. The following other
Government documents and publications, 1n effect on the date of invitation for
bids or solicitation for offers, form a part of this specificatin tc the extent
specified herein. ’

Bureau of Medicine and Surgery:

BUMEDINST 6260.16A Polyurethane Paints and Other Substances Containing
Isocyanates; Measures of Control of Health Hazards
Related to

(Application for copies should be addressed to: Superintendent of Documents,
Government Printing Office, Washington, DC 20402. Orders should cite the latest
edition and supplements thereto.)

Code of Federal Regulations (CFR):

29 CFR 1910.1200 Material Safety Data Sheet; Preparation and Submission Of

49 CFR 171-178 Department of Transportation (DOT) Regulations for the
Transportation of Explosives and Other Dangerous
Articles by Land and Water
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2.2 Other publications. The following documents form a part of this
specification to the extent specified herein. Unless otherwise indicated, the
issue in effect on date of invitation for bid or solicitation for offers shall
apply.

American National Standards Institute {ANSI) Standard.

ANSI 2129.1 American National Standard for the Precautionary
Labeling of Hazardous Industrial Chemicals

(Application for copies should be addressed to the American National
Standards Institute, 1430 Broadway, New York, NY 10018.)

American Society for Testing and Materials {ASTM) Standards:

ASTM D 185 Coarse Particles in Pigments, Pastes and Pa1nts

ASTM D 523 Specular Gloss

ASTM D 1200 Viscosity of Paints, Varnishes and Lacquers by Ford
Viscosity Cup

ASTM D 1210 Fineness of Dispersion of Pigment-Vehicle Systems

ASTM D 1364 Water ;n Volatile Solvents (Fischer Reagent Titration
‘Method

ASTM D 1640 Drying, Curing or Film Formation of Organic Coatings at
Room Temperature

ASTM D 1737 Elongation of Attached Organic Coatings with Cylindrical
Maadrel Appartus

ASTM D 2197 Adhesion of Organic Coatings

ASTM D 2244 Color Differences of Opaque Materials

ASTM D 2247 Coated Metal Speciments at 100% Relative Humidity

ASTM D 3335 Low Concentrations of Lead, Cadmium, and Cobalt in Paint
by Atomic Absorption Spectroscopy

ASTM D 3432 rree Toluvne Diisocyanate in Urethane Prepolymers and

, Coating Soluticns by Gas Chromatography

ASTM D 3960 Volatile Organic Content (YOC) of Paints and Related
Coatings

ASTH G 26 Light~and-Water-Exposure Apparatus (Xenon-Arc Type) for

Exposure of Nonmetallic Materials, Recommended Practice
for QOperating

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race St., Philadelphia, PA 19103.)

3. REQUIREMENTS

3.1 Qualifications. The coatings furnished under this specifici:ion shall
be products which are authorized by the qualifying activity for listing on the
applicable qualified products list at the time set for opening of bids (see 4.3
and 6.6). Any change in the formulation of a qualified product will necessitate
its requalification. The material supplied under contract shall be identical,
within manufacturing tolerances, to the product receiving qualification.

3.2 Materials. The specifiaed materials shall be of sufficient quality to
produce coatings conforming to specification requirements.
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3.3 Toxicity. The manufacturer shall certify that the materials shall have
no adverse effect on the heaith of personnel wher used for its intended purpcse
and under the precautions of 5.2.1 and BLUMEDINSY 5260.16A. Material Safety Data
Sheets shall be preocared and subwitted in accordance with FL(-STD-313 and shal’
meet the recuirements of 29 CFR 1910.1200. When FED-STD-313 is a variance with
the CFR, 29 CFR 1910.1200 shall take precedence, modify and supplement FED-STD-
313. One copy shall accompany the samples being submitted to the qualifying
activity for testing (.ee 4.3.2). Questions pertinent to this effect shail be
referred by the contractirg activiuy to the appropriate deparimental medical
service who wili act as an advisor to the contracting agency (see 4.1.1 and 6.3).
The total free isocyanate in the admixed coating shall not exceec 1.0 percent by
weight {see 4.6). The formulation of this coating shall preciude the use of lesd
(see 4.6) and chromium.

3.4 Composition. The composition of the coating shall be such that the
final coating meets all of the requirements of this specification. The prepared
coating (prior to thinning) chail consist of the minimum volume stipulated under
the kit size. (See paragraph 1.3)

3.4,1 Binder. The pulymeric binder of the coating shall be compatible with
the nther components within the coating (i.e. pigments, solvents, and additives).
It shall he compatible with common metallic and polymeric substrates to which it
may be appiied {i.e. alumirum, steel, titanium, magnesium, epoxy) and form a
coating which meets the reguirements specificd herein. If a multi-component
coating is supplied, the material shall be supplied as a kit in the volumes
specified (See 1.3). Tr2 manufacturer shall clearly specify the mixirg
instructions and mixing ratio to obtain the desired admixed material.

5.4,2 Pignwents. The pigments shall have proven outdoor durability. Only
lead and chromium free pigments shall be vsed (see 4.6).

3.4.3 Volatile content. The solvents used in manufacturing and thinning
prior tc application shall conform to the following requirements by volume when
tested as specified in 4.6. The maximum volatile organic compounds (VOC) content
shall be 420 qrams per liter of paint. Solvents should be of the highest quality
necessary for the coating to meet the requirements of this specification. The
resistivity of the solvents shall be for electrostatic spray application.

3.4.4 Thinrer. The coating {admixed material if a multi-component coating
is supplied] shall be compatible with any thinner meeting MIL-T-81772, Type 1.
The coating shall be formulated and supplied such that upon reducing with
solvents to obtain proper application viscosity, the admixed coating does not
exceed the maximum vOC content specified (see 3.4.3) in geographical locations
where air poilution reguiations exist. Halogenated solvents shall not be us.d in
the formulation of this product.

3.5 Component properties.

3.5.1 Condition in container. Each component of the coating shall be
capahle of being easily mixed by hand with a prddie to a smooth, homogeneous,
pourable condition, free from gelation when tested as specified in 4.6.1. The
material shall be free from grit, seeds, lumps, abnormal thickening, or livering
and shall not show excessive pigment floatatien or settling which cannot be
easily reincorporated to a smooth, homogenecus state. The container(s) shall not
show evidence of excessive pressure or be defurmed by gassing.

13
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3.5.2 Storage stability. The previously unopened packaged product shall

meet all the requirements specified herein for a period of one year when stored
as in 4.6.2.

3.5.3 Accelerated stability. A full, unopened can, when exposed as
specified in 4.6.3, shall not show excessive pressure buildup or distcration of
the can. The material shall exhibit no trace of gelation or particulate matter,
either susperded in solution or settled on the inner surface of the container.

3.6 Liquid properties.

3.6.1 Fineness of grind. The fineness of grind on the Hegman scale shall be
a mirumum of / tor gloss cotors and 5 for camouflage colors when tested 1 hour
after mixing (see 4.6). :

3.6.2 Coarse particles. Coarse retained on a No. 325 sieve shall be no more
than 0.5 percent Dy weight of the application-ready material (see 4.6).

3.6.3 Odor. The odor of the ¢-ating, (before and after application) shal
not b2 obnoxious. An air-dried film shall retain no residual odor 48 hours after
application.

3.6.4 Viscosity. The viscesity of the admixed coating, after thinning to
the maximum VOU content (420 grams per liter of paint), shall not exceed 45
seconds through a No. 4 Ford cup (see 4.6).

3.6.5 Pot 1ife. The viscosity of the admixed and thinned coatings from
3.6.4 shall not ~~ceced 70 seconds through a No. 4 Ford cup, after 1 hour . in a
ctlosed container. The admixed coating shall not gel within & hours after mixing
(see 4.6). _

3.7 Fiim properties.

3.7.1 Drying time. The coating film, after spray application, shaill be set-
to-touch within ¢ hours and dry-hard within 8 hours (see 4.6).

3.7.2 Surface appcarance. The paint film shall dry to a uniform smooth
surface free from runs, sags, bubbles, streaks, hazing, seeding, dusting, orange
~eel, floating, mottling, or other film defects.

3.7.3 Color. The color of the coating after drying 24 hours shall be a good
visual match with the specified color chip in FED-STD-595 and the delta E between
the coating and the chip shall be a maximum of 1.0 (see 4.5).

3.7.4 Gloss. Tne 60 specular gloss of the coating shall be as follows
(see 4.6):

Minimum Maximnum
Gloss colors 90 -~
Semi-giess (colors) 15 45
Camouflage {low gloss) colors 5

The 5 specular gloss of camouflage {low gloss) colors shall not exceed 9.

[»)}
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3.7.5 Hiding power. The contrast ratio of a 2.0 mil1 thick coating ¢n a
black and white chart shall be a minimum of 0.95 (see 4.6).

3.7.6 Adhesion and water resistance. After immersion in water at 150 F for
7 days, the coating srhall show no signs of blistering, uplifting, softening, or
other coating defects. In addition, the coating shall exhibit a 5A rating in the
tape test and a minimum scrape adhesion on the substance of 5 kg when tested
within 5 minutes after removad from water immersion (see 4.6).

3.7.7 Flexibility. Gloss coatings shall exhibit a minimum G.E. impact
elongation of 20%; camouflage coatings shall exhibit a minimum impact elongation
of 20% when tested at room temperature. At a temperature of -60 F, both gloss
and camouflage coatings shall exhibit no cracking when bent, coated side out,
over a 0.25 inch mandrel when tested as described in 4.6.6.

3.7.8 Fluid resistance. The coating shall withstand immersion for 24 hcurs
in the following fluids and temperatures: MIL-L-2369% lubricating oil at 121 + 3 C
(250 + 5 F) and MIL-H-83282 iydraulic fluid 66 + 3 C (150 + 5 F). Four hours ~
after removal, the film shall not exhibit any bTistering, softening, dark
staining, or other film defects (see 4.6.7). Slight staining is acceptable.

3.7.9 Weather resistance. The coating shall be exposed seperately for 500
hours in a 8000 watt Xenon-arc weatherometer and one year in Koy West, Florida.
After exposure, the specular gloss at 60 angle of incidence shall be a minimum
of 80 for gloss colors, a minimum of 15 for semi-gloss colors, and a maximum of 5
for camouflage colors. The colors shall remain unchanged, with a Delta E value
of 1.0 or less (see 4.6.8).

3.7.10 Humidity resistance. The coating shall be exposed for 30 Jays in a
humidity cabinet at 100 percent relative humidity and 120 F as specified in 4.6.
After removal, the coating shall exhibit no loss of adhesion, blistering,
softening or other film defects.

3.7.11 Heat resistance. After 4 hours at 250 F, the color of the ccating
shall remain unchanged with a Delta £ value of 1.0 or less (see 4.6.9).

3.7.12 Solvent resistance (cure). The coating shall withstand repreated
rubbing by a cloth rag soaked in methy) ethyl ketone solvent (see 4.6.10).

3.7.13 Tape resistance. There shall be no evidence of permanent marring
caused by masking tape applied to the coating after eight hours air-dry (see
4.6,11).

3.7.14 Strippability. At least 90 percent of the coating shal) be stripped
in 60 minutes witE the use of MIL-R-31294, Type 1, Cluss 1 paint remover (see
4.6.12).

3.7.15 Corrosion resistance.

3.7.15.1 Salt spray test. When the coating fiIm is tested as specified in
4.6.13.1, it shall exﬁiéif no blistering or uplifting of the coating system, or
pitting, extensive corrosion in the scribe, or corrosion extending from the
scribe. A slight amount of general surface corrosion is permitted within the
scribe, ‘




B146

T7-C-2756

3.7.15.2 Fillform test. The coating, when tested as in 4.6.13.2, shall
exhibit no filTiform corrosion extending more than 0.25 inch from the scribe
lines. A majority of the filaments shall be less than 0.125 inch in length.

3.8 MWorking properties.

3.8.1 Mixing. A1l .omponents of the coating shall mix readily with a hand-
held paddle, to a homoge..ous preduct.

3.8.2 Application. W¥hen the coating is mixed and ready for cpplication, the
material shaii be homogeneous and, when spray applied, shall yield a smooth,
uniform film. Caution must be taken when reducing the coating not to exceed the
maximum YOC content specified where air poilution regulations exist.

4. QUALITY ASSURANCE PROVISIONS

<
2%
&
¥
o
4
i
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4.1 Resporsibility for inspection. Unless otherwise specified in the
contract or pu.°chase order, the contractor is responsible for the performance of
all inspection requirements as specified herein. Except as otherwise specified
in the contract or purchase order, the contractor may use his own or any other
facilities suitable for the performance of the inspection requirements specified
herein, unless disapproved by the Government. The Government reserves the right
to perform any of the inspections szt forth in the specification where such
inspections are deemed necessary to assure that supplies and services conform to
prescribed requirements.

4.1.1 Responsibility for compliance. All items must meet the requirements
of Sections 3 and 5. The inspection set forth in this specification shall become
a part of the contractor's overall inspection system or quality program. The
absence of any inspection requirements in the specification shall not relieve the
contractor of the responsibility of assuring that all products or supplies
submitted to the Government for acceptance comply with all requirements of the
contract. Sampling in quality -onformance does not authorize submission of known
defective materiai, either indicated or actual, nor does it crmmit the Government
to acceptance of defec:ive material. The contractor shall furnish to the
procuring activity the toxicological data and formulations required to evaluate
the sa/ety of the materfal for the proposed used through the submission of the
Material Safety Data Sheet detailed in FED-STD=313,

4.2 Classification of inspections. The inspection requirements specified
herein are classified as foliows:

a. Qualification inpsection (see 4.3),
b. Quality conformance inspection (see 4.4).

4.3 Qualification inspection. Qualification inspection shall consist of all
the tests specitied in Tadle I.

4.3.1 Qualification camples, The test samples shall! consist of at least one
guart of each component ol the coating material in FED-5TD-595 colors 17925 and
36375, The material shall be furnished in containers of the type to be used in
filling contract orders. Samples shall be {dentified as follows and forwarded to
the laboratory designated in the letter of authorization (see 6.6.)
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TABLE I. QUALIFICATION INSPECTION

Requirement Requirement Test Method
Inspection Paragraph Paragraph

Toxicity

Yolatile content
Condition in container
Storage stability
Accelerated stability
Fineness of grind
Coarse particles
Odor

Yiscosity

Pot life

Drying time

Surface appearance
Color

Gloss

Hiding power
Adhesion

Flexibility

Fluid resistance
Weather resistance
Humidity resistance
Heat resistance
Sulvent resistance
Tape resistance
Strippability
Corros.on resistance
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Qualification test samples.

Specification T7-C-2756; Color .

Coating, Self-Priming Topcoat, Low Volatile Urganic Compounds (VOC)
Manufacturer's name and product number.

Submitted by (name and date) foi qualification testing fn accordance with
authorization (reference authorizing letter).

4,3.2 Test report. In addition to the qualification test samples, the
manutacturer shall furnish a test report showing that the material satisfactorily
conforms to the requirements of this specification. Material Safety Data Sheets
shall be prepared und submitted in accordance with FED-STD-313 and 29 CFR
1910.1200.

4.3.3 Retention of qualification. In order to retain qualification of
products approved for Tisting on the Qualified Products List (QPL), the
manufacturer shall verify by certification to the qualifying activity that his
product(s) comply with the requirements of this specification. Unless otherwise
specified by the qualifying activity, the time of periodic verification by
certification shall be in two-year i{ntervals from the date of original
qualification and shall be initiated by the qualifying activity.
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4.4 Quality conformance inspection. Quality conformance inspection shall
consist of all the tests specified i1n fable II.

TABLE II. QUALITY CONFORMANCE INSPECTION

Retirement Test Method
Inspection Paragraph Paragraph

Condition in container 3.5.1 4.6.1
Accelerated stability 3.5.3 4.6.3
Fineness of grind 3.6.1 4.6
Coarse particles 3.6.2 4.6
Odor 3.6.3 4.6.4
Viscosity 3.6.4 4.6

Pot life 3.6.5 4.6
Drying time 3.7.1 4.6
Surface appearance 3.7.2 4.6.5
Color 3.7.3 4,6.5
Gloss 3.7.4 4.6
Hiding power - 3.7.5 4.6
“Adhesion 3.7.6 4.6
Flexibility 3.7.7 4.6.6
Fluid resistance 3.7.8 4.6.7
Heat resistance 3.7.11 4.6.9
Solvent resistance 3.7.12 4.6.10
Tape resistance 3.7.13 4.6.11

4.4,1 Lot formation. A lot shall consist of all polyurethane coating of the
same type and color, manufactured at one time from one batch, forming part of one
contract, and submitted for acceptance. A batch shall consist of all coating
material manufactured during one continuous operation and forming part of one
contract or order for delivery.

4.4,2 Retention sample. At least one quart of each component of the coating
materia)l shail be selectec at random from each batch by an authorized government
representative and forwarded to the laboratory designated by the procuring
activity. ’

4.4.2.1 Batch data. With each sample, the manufacturer snall furnish a
certified test report showing that the material satisfactorily meets the quality
conformance requirements (4.4). In addition, the manufacturers shall certify
that there has been no formulation or process change from that which resulted in
the production of the qualification inspection sample.

4.4.3 Insgections.

4,4.3.1 Tests. The inspections shall consist of all the tests specified in
Table 11. There shall be no faflures. Samples for tests shall consist of one

complete unopened kit selectcd at random from each batch., Containers shall onily
be opened when being tested.

10
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4.4,3.2 Visual examination of filled containers. Samples selected at random

for examination 1n accordance with 4.4.3.3 shall be examined for proper filling
and weight,

4.4.3.3 Examination of packaging and marking. An examination shall be made
to determine that packaging, packing and marking comply with the requirements of
Section 5 of this specification. Defects shall be scored in accordance with the
list below. The sample unit for this examination shall be one shipping Zontainer
fully prepared for delivery except that it shall not be palletized and need not
be sealed. Shipping containers fully prepared for delivery that have not been
palletized shall be examined for defects of closure. The lot size shall be the
number of shipping containers in the end item inspection lot. The samples for
this examination shall be selected at random in accordance with MIL-STD-105,
inspection level S-2, and acceptable quality level (AQL) 4.0 defects per hundred

units.

Examination of: Defect

Packaging Container not as specified, closures not
accomplished by specified or required methods
or materials. Leakage or seepage of contents.
Non-conformir.y component, component missing,
damaged or otherwise defective. Bulged or
distorted container. ,

Markings Data, including directions for use, omitted,

illegible, incorrect, incomplete, or not in
accordance with contract requirements.

4.4,3.4 Examination for palletization. An examination shall be made to
determine that palletization complies with the requirements of Section 5 of this
specification. Defects shall be scored in accordance with tne 1ist below. The
sample unit shall be one palletized unit load fully prepared for delivery. The
lot size shall be the number of palletized unit loads in the end item inspection
lot. The samples for this examination shall be selected at random in accordance
with MIL-STD-105, inspection level S$-1 and acceptable quality level (AQL) 6.5
defects per hundred units.

Examination of: Defect
Finished dimension Length, width, or height exceeds specified

maximum requirements.

Palletization Not as specified. Pallet pattern not as
specified. Interlocking of l1oads not as
specified. Load not bonded with requited
straps as spectfied.

Weight Exceeds maximum load limits.

Marking Omitted, incorrect, 11legible, of improper
size, Yocation, sequence or method of
application,

11
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4.4.4 Rejection and retest. Failure in any quality conformance test shall
result in rejecticn of that batch and shall constitute sufficient justification
for removal from the qualified products list. Rejected material shall not be
resubmitted for acceptance without written approval from the Naval Air
Development Center, Code 6062, Warminster, PA 18974, The application for
resubmission shall contain full particuia s concerning previous rejections and
. measures taken to correct these deficiencies. Samples for retest shall be
randomly selected as in 4.4.2 and forwarded to the testing activity.

4.5 Test panels. Panels shall be prepared under laboratory testing
conditions. Panels used for test purposes other than flexibiiity shall be
aluminum alloy conforming to QQ-A-250/4 (T3 temper) and shall be 0.020 by 3 by 6
inches in size. Test panels for flexibility (paragraph 4.6.6) shall conform to
QQ-A-250/4 (0 temper) and anodized in accordance with MIL-A-8625, Type I.

4.5.1 Panel preparation. With the exception of the flexibility (4.6.7)
weather resistance (4.0.8) and filliform corrosion (4.6.13.2) tests, the panels
shall be treated with materials conforming to Form I, Method C (Immersion),
Class 1A of MIL-C~81706 to produce coatings conforming to MIL-C-5541.

4.5.2 Application of coating for testing of fiim properties. The coating
shall be spray applied to a dry-fiim thickness of 1.7 to 2.3 mils. This shall be
accomplished by mixing the material according to the manufacturers instructions.
Caution shall be taken not to exceed the maximum VOC content. The coating shall
be applied by spraying a mist coat of the paint and allowing 15 minutes for _
drying at ambient conditions. A second coat shall be applied to obtain a final
dry-film thickness of 1.7 to 2.3 mils. The applied coating shall be allowed at
least seven days at ambient laboratory conditions before testing.

4.6 Test methods. The tests of this specification shall be conducted in
accordance with table III and the subparagraph of 4.6, and the panels used
prepared as specified in 4.5 and subparagraphs of 4.6 as specified. The
Taboratory testing conditions shall be in accordance with the applicable test
methcd described herein.

4.6.1 Condition in container. Allow each component to stand without
agitation for at Teast 14 days in a closed container. Mix by hand with a paddle
and examine the cond:tion.

4.6.2 Storage scahilit*. The daily teﬁperature of the ambient air at the
storage locations shall fasl witn?n the range of 1.7 =46 C (35 - 115 F).

4,6.3 Accelerated sta.ilit,. A full unopened can of each Component shall be
stored in an oven at £7 + 53 U (I35 + 5 F) for 24 hours and cooled to room
temperature before being examired. ~The unopened can should be placed in a larger
vented container in the oven tu confine any splash that may occur, in the event
the 1id of the unopereu :an it blown off by gassing.

NOTE: Open cans cautiously, as .iey may be under pressure. Do not open
deformed cans.

4.6.4 Odor. Test the admixed cciting and an air-dried film for odor.

12
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TABLE III. TEST METHODS

Requirements FED-STD~141 ASTM
Paragraph Test Test Method No. Method No.
3.3 Free isocyanate content D 3432
3.3, 3.4.2 Lead content D 3335
3.3, 3.4.2 Chromium Content D 3718
3.4 Volatile organic compounds D 3960
(VOC) content
3.6.1 Fineness of grind D 1210
3.6.2 Coarse particles D 185
3.6.4, 3.6.5 Viscosity, Pot life D 1200
3.7.1 Drying time D 1640
3.7.3 Color D 2244
3.7.4 Gloss D 523
3.7.5 Hiding power D 2805
3.7.6 Adhesion, Tape test | C 3359 1/
3.7.6 Adhesion, Scrape test D 2197 1/
3.7.10 ~ Humidity resistance D 2247
3.7.11 Heat resistance 6051

1/Method A

4.6.5 [Cxamination of the paint film. Examine the surface for the defects
listed in 3.7.2. Tne color shall match the specified color chip in FED-STD-595,
The DELTA E of the coating color compared to the FED-STD-595 color chip shall be
a maximum of 1.0 when tested according to ASTM D 2244,

A,6.6 Flexibility. Test panels shall be aluminum alloy conforming to
0Q-A-250/4 TU temper) and anodized in accordance with MIL-A-8625, Type 1. Panels
shal) be 0.020 by 3 by 6 inches in size and prepared as specified in 4.5 without
a primer. The panels shall be allowed at least seven days air-dry before testing
(see 3.7.8).
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4.6.6.1 Ambient flexibility. Two coated panels, prepared as in 4.6.6 shall
be tested with a Gt Impact~Fiexibility Tester at room temperature. Place the
coated panel, film downward, on the rubber pad at the bottom of the impacter
guide. Drop the impactor on the panel, so that the impression of the entire rim
of the impactor is made in the panel. Reverse the impactor ends; and drop it on
the panel adjacent to the first area of impact. Use ten power magnification to
detect fine surface cracking. Report the percent elongation corresponding to the
largest spherical impression at which no cracking cccurs.

4.6.6.2 Low temperature flexibility. Two coated panels, prepared as in
4.6.7, shall be tested 1n accordance with ASTM D 1737 at a temperature of
-51 + 3 C (-60 + 5 F) using a 1/4" mandrel for gloss and semi-gloss colors and a
two-inch mandrel” for camouflage colors.

4.6.7 Fluid resistance. Test panels, prepared as directed in 4.5, shall be
separately immersed for 24 hours in MIL-L-23699 lubricating oil at a temperature
of 121 + 3 C (250 + 5 F) and MIL-H-83282 hydraulic fluid at a temperature of 66 +
3C (150 + 5 F). Tour hours after removal, the various films shall be examined
for conformity to the requirements of 3.8. 1

4.6.8 Weather resistance. Test panels, prepared as directed in 4.5, shall
be exposed for 500 hours Tn a 6000 watt Xenon-arc weatherometer (Atlas Electric
Devices Company or equivalent) that is cycling between 102 minutes of light only
and 18 minutes of light and waterspray. The following conditions shall apply
when tested according to ASTM G 26, Type BH.

Black body temperature in cabinet: 60 + 3 C (140 +5F)
Relative humidity in cabinet: 50 ¥ 5%
Intensity of xenon-arc: 0.37to 0.4 watts/square meter

at 340 nm wavelength

In addition, a separate set of test panels shall be exposed outdoors facing south
at a 45 angle (upward) for one year in Key West, FL. After exposure, the
specular gloss of the specimens shall '~ determined in accordance with ASTM D
523. The color difference shall be me sured using the Delta E value in
accordance with ASTM D 2244,

4.6.9 Heat resistance.  After exposure in a 250 F oven for four hours, the
color difference shail be measured using the Delta E value in accordance with
ASTM D 2244,

4.6.10 Solvent resistance (curej. Test panels shall prepared as directed in
4.5, A cotton, terrycloth rag shall be soaked in methyl ethyl ketone solvent and
ribted back and forth 25 times (50 passes) over the ccating with firm finger
pressure.  Rubbing thrcough to bare metal indicated failure due to improper cure.

4.6.11 Tape resistance. Test panels, prepared as specified in 4.5, shall be
air-dricd ror eight hours. A one-inch wide strip of masking tape (3M Company
#250 or equivalent) shall be applied to each panel, adhesive side down, and
pressed down with one pass of a 4 1/2 pound {2.04 kilogram) roller to achere the
tape to the panel. The tape shall remain in contact with the panel for one hour.
Then remove the tape carefully and examine the test fi'm for conformance with
3.7.13.

14
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4.6.12 Strippability. Test panels, prepared as directed in 4.5 and
weathered for 500 hours as directed in 4.6.8, shall be placed on a rack at a 60

angle with the horizontal. Enough MIL-R-81294, Type I, Class I paint remover
shall be poured along the upper edge of each panel to completely cover the
coating surface. After 60 minutes exposure time, the loosened film shail be
brushed off and tne panels shall be rinsed while brushing under a stream of cool
water. The amount of coating stripped in this manner is determined by the
percentage of substrate surface area exposed.

4.6.13 Corrosion resistance.

4.6.13.1 Salt spray. Four coated panels shall be prepared as in 4.5. Two
intersecting 1ines shall be scribed diagonally across the surface of each panel,
so that the bare substrate is exposed. Two panels shall then be placed in a 5%
salt spray cabinet as described in ASTM B8 117 for 2000 hours and twu panels shall
be placed in ¢ sulifur dioxide - salt spray cabinet as described in ASTM G 85 for
500 hours. The specimens shall be examined for conformance to 3.7.15.1.

4.6.13.2 Filiform. Two aluminum test panels (3 by 6 by 0.02 inches) meeting
QQ-A-250/5 (T3 temper) with a pretreatment meeting MIL-C-5541, Class 1A
conversion coating, shall be prepared. After allowing the coating to cure for 7
days at ambient conditions, two intersecting lines shall be scribed diagonally
across the surface of each panel so that the bare substrate is exposed. The
panels shall then be placed vertically in a desiccator containing 12 N
hydrochloric acid for one hour. This is equivalent to concentrated hydrocholoric
acid (A.C.S. reagent grade). The panels shall be placed within 5 minutes in a
humidity cabint maintained at 40 + 1.7 C (104 + 3 F) and 80 + 5 percent relative
humidity for 1000 hours. The panels shall then be examined Tor filiform
corrosion as described in ASTM 2803 and 3.7.15.2.

5. PREPARATION FOR DELIVERY

5.1 Presarvation, packaging and packing. For direct purchases by or direct
shipments to the Government, the preservation, packaging, packing, and marking
for shipment shall be in accordance with PPP-P-1892 and as specified in 5.2.
Multi-frictional sealed vans shall be used. The level of preservation and
packaging shall be as specified (see 6.2). When specified, palletization is
required for handling by mechanical equipment (see 6.2h). The coating shall be
supplied in a kit. For multicomponet coatings, each component shall be packaged
separately and marked as specified in 5.2. The containers shall be thoroughly
dry and filled in a dry atmosphere.

5.2 Marking and labeling. In addition to the marking specified in PPP-P-
1892, individual cans and containers shall bear printed labels showing the
following nomenclature and information as applicable:

Component Identification (for Multi-Component Coatings)
Specification TT-C-2756

Color (name and number)

Manufacturer's name and product number

Date of manufacture by month and year

Batch number

YOC content in grams/liter

15




B154
TT-C-2756

Maximum solvent addition allowed (without exceeding the VOC limi%)
Net contents
Mixing Instructions for Application

A1l unit and intermediate packs of toxic and hazardous chemicals and materials
shall also be labeled in accordance with the applicable laws, stctutes,
regulations or ordnances, including Federal, state and municipal requirements.
In addition, unit and intermediate containers, including unit containers that
serve as shipping containers such as pails and drums, shall be marked with the
applicable precautionary information detaiied in American National Standard
ANSI Z129.1.

5.2.1 Precautionary markings.

5.2.1.1 Container. In addition to labeling as specitficd in the Department
of Transportation Regulations 49CFR 171-178, the following labeling shall appear
on each component container in every kit and on each exterior shipping ccntainer:
CAUTION

THIS COATING MATERIAL IS TOXIC AND FLAMMASLE AND SHALL NOT BE

USED IN CONFINED AREAS WHERE THERE ARE OPEN FLAMES, ARCING

EQUIPMENT, HOT SURFACES, OR WHERE SMOKING IS PERMITTED.

USE ONLY WITH ADEQUATE VENTILATION.

AVOID BREATHING OF VAPOR

DO NOT GET IN EYES, ON SKIN, ON CLOTHING.

IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES OR SKIN WITH PLENTY
OF WATER. FOR £YES, GET MEDICAL ATTENTION.

Precautions: (To be included on a sheet with each kit).

1. The surface to be ccated shall be absolutely clean (free of
contamination).

2. A1l spray equlpment shall be adequateiy grounded. Clean equipment
thoroughly after each use with methyl ethyl ketone or MIL-T-81772, Type I
thinner,

3. uUpgen component B carefully. Do not open bulged container, Discard the
component if can is bulged or material is n-t clear.

4. Mix only the number ot kits that can be used within four hours. Use only
the specitied tninner. Keep containers closed when not in use.

5. Lcating from one verndor shall naver bhe mixed with that of another, even

1t the colcr is tre same. In addition, conponents from different Kits
are not inter=char-eable.

16
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6. Production type operations shall be performed only in specifically
designated areas with local exhaust ventilation and such other
environmental control measures as may be recommended on the basis of an
on-site industrial hygiene survey.

7. Touch-up type operations shall be performed only in areas with good
general ventilation, such as the hanger deck of a carrier or in a hanger
ashore with the doors open. Unprotected personnel in adjacent areas
shall not be exposed to mist, spray, or vapor. Application shall be
restricted to brush, roller coat, or self-pressurized aerosol spray kit.
No individual shall apply more than one quart of polyurethane paint by
self-pressurized spray in any 24-hour period.

6. NOTES

6.1 Intended use. This low VOC, self-priming topcoat is intended for
exterior use on aircraft, weapon systems and other applications. No additives
other than the appropriate thinner to cobtain the proper spray viscosity shall be
added. The coating has been formulated to meet air pollution regulations
requiring a maximum volatile organic compounds (VOC) content.

6.2 Ordering data.

6.2.1 Acquisition requirements. Acquisition documents should specify the
following:

a. Title, number and date of this specification.

b. Type desired.

¢. Kit desired, including the quantity and size of containers (see 1.3).
d. Color number and name {see 1.2).

e. Level of packaging and packing (see Section 5).

f. Special marking (see 5.2).

g. Toxicological data requirements (see 3.3 and 4.3.2).

h. FAR clauses 23.303 and 52.223-3.

i. Specify if palletization is required.

6.3 Toxicity. Some free isocyanate is released during mixing and
application of 2 component polyurethanes. The free isocyanates released can
produce a significant irritation of the skin, eyes and respiratory tract. They
may also produce an allergic sensitization of personnel exposed, particularly if
there is an inhalatinn of vapor and mist produced during spray application. Once
sensitized, further exposure cannot be tolerated, hence the restriction on issue
and use of this material. Additional information pertaining to protective

equipment and other necessary precautions can te obtained from BUMEDINST
6260.16A.
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6.4 Moisture. Polyurethane components should be kept dry. The presence of
moisture degrades the quality of the coating. Packaging of the materials should
be done in a dry atmosphere. Solvents and resins should be examined for evidence
of contamination hefore they are incorporated, evea though they are of “urethane
gra. ..' Urethane grade sclvents or thinners may become contaminated with water
in tank cars or storage tanks. inc purchase of urethane grade solvents or
thinners is no guarantee that excessive moisture is not present. It is therefore
recommended that all users check for moisture contamingtian., The following
suggeste method may de usead to determine the presence of water: Add one drop of
aluminum secondary butoxide to 100 ml of the solvent in a stoppered flask and
shake. An appreciable amount of turbidity indicates the presence of water.

6.5 Ccomposition of Isocyanate Components. It is suggested that no methyl
ethyl ketone bLe used 1n the J|sccyanate Component, as it may degrade the
jsocyanate portion of the resin.

6.6 Qualification. With respect to products requiring qualification, awards
will be made only for products which are, at the time set for opening of bids,
qualified for inclusion in the applicable Qualified Products List, whether or not
such products have actually been so listed by that date. The attention of the
suppliers is called to this requirement and manufacturers are urged to arrange to
have the products that they propose to offer to the Federal Government tested for
qualification, in order that they may be eligible to be awarded contracts or
orders for the products covered by this specification. The activity responsible
for the Qualified Products List is the Naval Air Develop~ent Center, Atin: Code
6062, Warminster, PA 18974; and information pertaining to qualification of
products may be obtained from that activity. In the event that the coating
furnished under contract fails to perform satisfactorily, approval of such a
product will be subject to immediate withdrawal from the Qualified Products List.

6.7 Subject term (key word) listing.

Aliphatic polyurethane
Coating

Exterior use

Flammable

Hazarcdous material
High-solids

Isocyanate

Material Safety Data Sheets
Qualification

Qualified Products List (QPL)
Toxic

VOC compliant

6.8 Material Safetv Data Sheets. Contracting officers will identify those
activities requiring copies of ccmpleted Material Safety Data Sheets prepared in
accordance with FED-STD-313 is at variance with the CFR, 29 CFR 1910.1200 shall
take prccederce, modify and supplement FED-STD-313. The pertinent government
mailing addresses for submission of data are listed in Appendix B of FED-STD-313.

6.9 Changes from previous issue. Asterisks (or vertical lines) arc not used
in this revision to identifty changes with respect to the previcus issue due to
tne extensiveness of the changes.
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PROTECTLVE COATINGS TEAM TRIP REPORT 22 FEB 1988

From 16-18 Feb 1988, Don Hirst and Charles Hegedus visited NADEP Norfolk
to supervise and observe the painting of an F-14 with the Self-Priming Topcoat
developed at NADC. NADEP personnel were instructed to preparc this aircraft in
the same manner as if it were to receive the standard epoxy primer/polyurethane
topcoat system. The aircraft was closely examined upon arrival 4t the cleaning
shop. The exterior surface had been entirely stripped of the previous paint
system. While in the cleaning shop, the aircraft was examined for corrosion by
sbop personnel, and any corrosion areas were blasted or sanded. The aircraft
was then cleaned with a standard aircraft cleaner to obtain a water break-free
surface. A chemical conversion coating was applied and rinsed to obtain the
desired pretreatment. At this point, the aircraft surface was re-exumined and
found to be in excellent condition. It would appear that all F-1l4s processed
through the NADEP are in this condition as we did not interfere with the
process at all. This was determined to be important because the self-priming
toproat was designed to be applied without any special treatment to che
surface. At this time, the aircraft was delivéred to the paint shop.

Once in the paint shop, parts of the aircraft were masked for application
of spray sealant, MIL-S5-8802, as is common practice on the F-l14. The engine
nacelles and the underside of the aircraft were wiped with a solution called
TEC 901 which was developed at NADEP Norfolk as a final cleaning wipe prior to
coating application. Normally, F-l4s processed at Norfolk are spray sealed
(5-7 mils) on their horizontal stabilizers and engine nacelle because of the
severe vibrations experienced by these components. [t was felt that this would
also be applicable for the self-priming topcoat. Previous evaluatioas at NADC
confirmeld that adhesion of the self-priming topcoat to scalant was good.

Approximatly 1.5 hours after the spray scalant was upplied to the
aircraft, nine gallons of the 36375 color self-priming topcoat were mixed by
NADEP personnel. This is the normal amount of polyurcthane topcoat prepared
for the F-14., See the attached schematic of the multi-theater cemouflage
scheme for the F-14. This volume was made by mixing six gallons of part A, 1.5
gallons of part B, and approximately 1.5 gallons of standard polyurethane paint
thinner, MIL-T-81772. The Zuhn 2 viscosity was 18 seconds which is normal for
a polyurethane topcoat. Four painters began to spray the 36375 material. Of
the four, one painter claimed to have problems, stacting the material was too
thin and was running on the surface. Although the surface was examincd and no
sags were found on her area, she was instructed to apply a mist coat and then
reapply a full wet coat tu obtain the desired 1.8-2.2 mil thickness, Lt was
later revealed that this painter was fairly new to the paint shop and was far
luss expevienced. Nonetheless, it was determined that thinuing the seif-
priming topcoat to 19-21 seconds through a Zahn 2 cup would provide a better
consistancy for this coating und make it casier co apply. This poses no
problem for the paint shop personnel.




The next color to be applied to the aircraft was 36320. Six gallons of
this material were mixed to a viscosity of 20 seconds. This batch of paint was
applied by two other experienced painters. Upon completion, they claimed to
appreciate the ease of application and the covering power (opacity) of the
coating. The last color to be applied was 35237. Six gallons of this material
were also mixed. The two experienced painters also applied this batch and had
favorable comments. The entire painting process took rhree hours from the time
the first batch of self-priming topcoat was mixed. The only concern during
that time was the short pot life of the coating, approximately two lLours. This
was known beforehand since this batch of paint had slightly too much catalyst.
Future batches will be modified to obtain a six hour pot life. Upon drying,
the coating apeared to cover well, have good hiding power (opacity) and exhibit
suitable color and gloss properties. The paint shop supervisor stated that he
liked the coating and fult that it would definitely save manpower and time in
the paint processing of aircraft.

We were informed that the aircraft would be moved to South Mat ut Norfolk
which is where flight testing is performed before the aircraft is delivered to
a squadron. In order for NADC and NADEP personnel to track the aircraft, the
BUNOS. No. was recorded: 160901. The enclosed evaluation sheet and cover
letter were devised to accompany the aircraft as it is deployed, allowing for
continuous evaluation of the coating. We plan to track the aircraft closely
through AIRLANT and to travel and evaluate the aircraft afrer six ro nine
months when it is available.

(K Feyidlcs




e AR e Tt SN g e A RS P bl Dok ek e ) SheRe ANt o B R0R B Dttt St UMM uls vl rr B s T e 2 e e B T A e A B e i ey
SRR IR R TR SRR SRR SN A s B R R T L S B G RRSRR E R i

i B e e S

MIL-STD-2161(AS)

RER RN WO
N

07
Zh7

S\ WW“ ‘ \ \\\\\ RN \\ \ i‘\\\ T\ \w\
N ”‘@&&R\\\&.\ §\\\\‘§§\\Q§\S§ N

3
"

\ NN X%\\
~

Ry

SRR

FIGURE E-7. F-14 TACTICAL PAINT SCHCME PATTERN

E-14




e MIL-STD-2161{AS)

. \\\\\ “\\\\\\\\\u}.vﬁ~| 1:3 x-
et
\\§! AV SRR

N (\«(

l‘. . . < ’

z:rﬂnmm'ﬂv"'m o M Vi
e ‘?‘-w—ﬂ‘-" Tl A ——

.

LY BN Tl .
S ’a RN
j )
il

e
TN

FIGURE E-7, F-Td TACTICAL PAINT SCHEME PATTLRN (CUNTD)

E-1$




Log Book Entry

F-14 Bureau & ' Seq.

Production Planning and Contrel Department Release ¥

The NAVAIRDEVCEN Warminigter Pa. and the NAVAVNDEFOQT
Norfolk, Materials Engineering Laboratory is evalutating a new
gelf-priming topcoat for aircraft application as an alternative
to Mi1-P-23377D and Mil-C-83286 currantly used on the F-13i. The
matarial is egpecially formulated and provides the same
protection as the presently wuaaed system while being a one coat
rather than a two coat system thus reducing one of the two coat
systems being sprayed on tha aircraft. Thig new system is
compatible with existing paint systems currently uged in the
field, Touch-up as per NAVAIR 01-1A-509 using Mil-P-23377D and
Mil-C-83266 material.

Attached are 'report form for evaluating performance on the
subject aircraft. Pleaaau subrmitt reports to NKAVAIRDEVCEN
Warminister Pa. and copy to NAVAVNDEPOT Norfolk. (Code 36300) at
three month intervala. .




SELF-PRIMING TOPCOAT
EVALUATION REPORT

Custodian Alrcraft BUN Date

Acit Flt Hrs:

Type Service ( ) Sﬁip Basgsed ( ) Shore DBased ( )

Genaral Appearance Satiglactory Unsatislaectory

( ) ()
If Unsatisfactory, Why?

Area on Aircraft needing repair:

Type of repair roquired (Light, Touch-up, Corrosion removal, wutc)

Eage of Nepair: Satisfactory Unzatisfactory

() « )
If Unsatigfactory, Why?

Adhezion of Self-priminyg Topcoat:

Satisfactory Unsatisfactory
() ( )
if Unsatisfactory, Why?
Overall Effectiveness: Excellent Good
« ) t )
Fair Poor
« ) { )
Additinan.’ Co.nenta:
Prepared by: Cand to:
NAVAIRDEVCEN

Warminiustuer, PA 10074-5000
Auro Materialy Divigion
ATTN: Codu 6062

Naval Avia*tion Depot
Naval Air Stution, Bldg v-08
Norfolk, VA 23511
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NAVAL AIR DEVELOPMENT CENTER
AIR VEHICLE AND CREW SYSTEMS TECINOLOGY DEPARTMENT
WARMINSTER, PA 18974-5000

1 Nov 1988
TRIP REPORT

TO: U.S.S. JOHN F. KENNEDY, MEDITERANEAN SEA

DATES: 29-30 OCT 1988

PURPOSE: EVALUATION OF NADC SELF-PRIMING TOPCOAT ON %-14

REPORT BY: 'Charles Hegedus, Naval Air Developument Center, Code 6062

BACKGROUND

On 17 Feb 1988, an F-14 (Bu. No. 16090l) was painted at NADEP Norfolk
with the NADC Self-~Priming Topcoat (SPTC). This single coating was developed
to replace the standard two coat system (epoxy primer and polyurethane
topcoat) used on Navy aircraft. Reference (1) discusses the development of
this coating and reference (2) is a report on the application of the coating
to the F-14. The advantages of this material are:

1. Reduced application time and aircraft processing time

2. Peduced manpower required for application

3. Reduced material costs

4. Reduced volatile organic content (VOC) emissions to the environment
S. Elimination of chromates (carcenogens) from the paint system

The conclusions of reference (2) were that the coating application process
went well and the coating system looked good whiie eliminating the application
of a primer coat. NADEP Norfolk paint shop, quality control, and materials
engincering personnel were impressed with the application performance of the
coating.

The alrcraft location and performance of the coating system has been
closely monitored in order to rigorously evaluate the performance of the Self-
Priming Topcoat. Both NADEP and squadron personnel have stated that this
coating seems to be performing well and {s more cleanable than the standard
camouflage topcoat. In June 1988, C. Hegedus and D. Hirst of NADC visited NAS
Oceana (VF-32) to inspect the aircraft prior to deployment on the U.S.S. John
F. Xennedy. Although it had been palnted for only 4 months, we felt that
consistent tracking of this aircraft, the first painted with the Self-Priming
Topcoat, was esscntial to eveluate and understand {ts performance. At that
time the coating sydtem appedred in very good condition and comments from
squadron mainterance personnel were favorable. 1In early August 1983, the F-l4
was deployed on the aircraft carrier for a cruisc to the Medlteranian Seca.

COATING EVALUATION

On 29 Oct 1988, Dave Jamieson (NAVAIRSYSCOM, AIR 41128), Mel Rose (NAS
Oceana, NASUZ Det.) and Charles Hegedus (NAVAIRDEVCEN, Code 6062) Lnspected
the Sclf-Priming Topcoat on the F-14 (160901) on Board the U.S.S. John F.




Kennedy. In general the coating system looked very gond. Of special interest
was performance in areas around fasteners, on titanium and on the horizontal
stabilizer. The stabilizer had been spray sealed prior to painting. There
was little, if any, cracking of the paint system around fasteners. This is a
common failure location for paints on aircraft due to the stresses and fatigue
which occur due to the gap between the fastener head and the skin of the
aircraft. The coating was intact on titanium coaponents and the coating
adhesion appeared good. Adhesion to titanium is often a problem, especially
under wet or high humidity conditions. The coating was also adhering well to
the horizontal stabilizers and the engine nacelles which had been spray sealed
prior to application of the Self-Priming Topcoat. On the underbelly of the F-
14, which is constantly wet with hydraulic fluid, the coating was intact and
there were no signs of peeling, blistering, or any coating defects. The
turtle back area was also in good condition. However, on the upper side of
the alrcraft, the coating had blotches of a rust color stain. The blotches
appeared to be similar to water stains, 0.25 to 0.5 inches in diameter and
distributed over the entire upper surfaces. Squadron personnel stated that
this stain had occurred overnight and they were not sure how it had happened
or what the staln was. It appears as if something was accidentally sprayed
over the alrcraft and, upon drying, caused the stain. 1t is certair this Is
not related to the coating and a sample of the stain was taken for analysis at
NADC. Finally, one arca which is subject to peeling and is 4 common location
for paint fallure 1s the external skin just above the main landing gear and
the SPTC was intact with no signs of any defects. Only one area,
approximately 2 square inches under the port wind, wus observed where paint
had peeled, revealing bare metal. This is considered minor and Is common on
nearly all aircraftt. :

Squadron maintenance chiefs stated that they were very happy with the
performance ¢f the paint system. They cowpared it to another aircraft (Bu.
No. 159603) {n VF-32 which had been painted at NADEP Norfolk with the standard
system just prior to the Self-Priming Topcoat F-l4. They stated that in
overall performance, appearance, and corrosion protection, the Self-Priuing
Topcoat performed as good or better than the standard system. One warrant
otticer claimed that the SPTC was more cleanable than the standard system.
Another chief stated that when the alrcraft was delivered from NADEP, there
were some small, minor arvas where paint had peeled. He stated that this was
common for almost all aircraft and that this peeling usually continued until
the alrcraft was reworked again. (It {s suspected that this peeling i{s due to
poor surface preparation on sporadic areas of the alrcraft prior to palnting.)
However, the chief also stated that unlike the standard paint system, any
peeling of the SPTC stopped after the squadron received the aircrafe.

As a final evaluation of the Self-Priming Topcoat, VF-32 Corroxsinn
History Fliles and IM data on the two aircraft (standard paint and SPTC) were
analyzed. All paint touch~up was performed using MIL-P=23377D, Type II and
MIL-C~-22750 (epoxy primer and epoxy topcoat = standard for painting cn hoard
carrier). The touch-up system was compatible with and adherced to the SPTC.
However, one of the chiefs stated that the color blend was better with the
SPTC. Comparing the SAF (preventive maintenance) IM data for the months of
August and September (while deployed on the carrier), the F~14 with the
standard paint system had a total of 3nd corrosion actioas, 71 of which were
for bare metal exposed due to chipped pafnt. The F-14 with the SPTC had 4
total of 201 uctions with only 3 reoorts of bare metal due to chipped paint.
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In conclusion, inspections by NAVAIR, NAESU, and NADC personnel, along
with comments from squadron maintenance personnel, and analysis of corrosion
data i{llustrated that after 8 months (3 of which were ship deployed) the NADC
Self-Priming Topcoat performed as good as, or possibly better than, the
standard paint system on F~14 160901.

The following personnel provided tremendous support during our visit to
the carrisr: CDR Derieck, CDR Connelly, LCDR Jones, LCDR Elliot, AVCM
Matthews, and especially AMl Winters and AM1 Paltanwich.

REFERENCES:

1. Charles R. Hegedus, DEVELOPMENT OF A PRIMER/TOPCOAT AND FLEXIBLE PRIMER
FOR ALUMINUM, Naval Air Development Center Reprort Number 87016-60,
Warminster, PA, 20 March 1987,

2. Charles R. Hegedus and Donald J. Hirst, Naval Air Development Center Trip

Report, Warminster, PA, 22 Feb 1988.
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22 November 1988

From: Melvin K. Rose, Naval Aviation Engineering Service Unit
Detachment Oceana, Badge No, 260-68391

To: Commanding Officer, Naval Aviation Engineering Service Unit

Via: 0fficer in Charge, Naval Aviation Enginearing Servica Unit
Detachment Oceana

Subj: SUBMISSION OF TRIP REPORT
1. Activity Visited: USS KENNEDY (CV-67), YF-32,
2. Dates of Visit: 27 October through 1 November 1388.

3, Purpose of Trip: To evaluate the self-priming top coat (developed at Nava)
Air Development Center) on VF-32 F-14 160910 and standard paint system (STP)
applied to F.14 159603,

4. Summary of Accomplishments:

a, F-14 afrcraft 160901 and 159603 were painted at the same time ang
placed in service with Fighter Squadron YF-32, April 12, 1988, Afrcraft 160901
was painted wilhy an experimental self-priming top cost (SPTC). Afrcraft 153603
was painted with the standard paint system epory polyamide primes MIL.P.21377
and top coat Aliphatic Polyurethane, MIL-C083286 (SPS). A trend is bdeing
developed with a comparison between these pafnt systems {n an gttempt to
evaluate the effectiveness of the SPTC.

b. The following items will be avaluated over the first year of operation,

(1) Chipping and cracking of paint around fasteners and highly
flaxidle sections of the ajrcraft

(2) Corrosion discrepancies
(3) Cleanadility
(a) Ease of cleaning
(d) Fading and streaking from aircraft ¢leaning cu-pour?!
(4) Man<-hours spent on corrosion prevention
($) Touch up of the paint system including:
(a) Blendadbility
(b) Adheston of epoxy polyamide top coat, MIL-C-227%0
c. Afrcraft 160901 and 159603 wara 1nspected by Mr, C. Hagedus, NADC, Mr,
0, Jamfeson, NAVAIR, and Mr, M, Roge, NAESU, On afrcraft 160901, the paint
- argund fasteners and flexible sections of fuselage, tail sections, speed
brakes, and underside of wings <as excallent with very Vittle patnt cracking or
ceeling, A commeat from Mr, Wintsrs, VF=32 corrosion supervisor, ... tome

peel‘ng right after SOLM, byt is not a problem now, Peeling is somewhal
typical, byt 1t usually doesn’t get betler as it did with this afrcraft..,
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22 Movember 1983

Subj: SUBMISSION OF TRIP REPORT
d, Afrcraft 153603 had a sfgnificant amount of chipping and cracking of
the SPS in the same sections avaluated. The corrosion history folders and the
3N data summary for August and September on the subject aircraft is as follows:
Corrosion preventative acticns squadron-wide:

159609 - 580 total maintenance actions, 71 of those were bare
metal or chipped paint,

160901 - 201 total maintenance actions, 3 were baras meta! or
chipped paint,

Flight hours for August and Septamber 1988

160901 159603
Total hours - 82,7 Tota) hours « 24.2.'

e. Corrosion discrepancies: No major corrosion discrepancies were
discovered during this first evaluation pericd.

f. Cleanability: The aircraft ware cleaned on the following dates with
aircraft cleaning compound, MIL-C-43616, Clacs I, from Octagon Procass, Inc.,
Edgawater, NJ, or MIL-C-43615, Class lA, spray claaner,

A/C 1£3901 A/C 153603

4-18 4~18 hand c¢leaned
5-08 Nand cleaned 5-08 hand cleanad
524 5-28

6-08 7-14

§22 (07

7-14 8-13

7-19 9-01

8-07 hand cleanad 9-06

8-13 9«10 hand cleaned
8-26 9-2§

9-01 10-08

9-14 10-10

9-20 10-23

9-25-

10-03

10-11

10-23

A surmarfzation of the comments solicited from Mr, J. Paltanawick, Line
Supervisor VF=32, indicate that the SPTC {s easfer tn clean and is less
susceptible to fading or streaking from the aircraft cleaning compound although
alrcraft 160001 was cleaned more frequently than 159603, The SPTC system
appears to be holding up better that the SPS,

g. Both atrcraft were touched up during this pertod, The touch up paint eg
was epoxy polyamide top coat, MIL-C-22750. Ti> apoxy Slended well with both
systems with no adhaston prodlems,

tr




22 November 19588
Subj: SUBMISSION OF TRIP REPCRT

5. Itezs Requiring Further Action: Tho aircraft will again be evaluated in
February 1989 after the deployment,

6. Recommendations: Recommendations will be orthcoming after the cne year

Mol ¢ o

MELVIN X, ROSE

Copy to:

NADC (Hr, C, Hegadus)
NAVAIR (Mr. D. Jamieson)
COMFITWING ONE

NAESU Det Norfolk
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REPORT OF TRIP TO: USS J. F. KENNFDY
DALE OF TRIP: 27 OCTORER - 1 NOVEMBER 1988
MADE BY: Dave Jamnieson, NAVAIR CODE AIR-41121E

PURPOSE OF TRIP: To evaluate the NADC developed SELF-PRIMING TOPCOAT on a
deployed F-14 aircraft.

1. The Naval Air Development Center (NADC) developed a self-priming
topcoat (SPTC) that eliminates the need for a primer coating prior to the
arplication of the colored top coat on Naval Aircraft. The SPTC has been
applied to 3 H-3s and 1 F-14 aircraft to evaluate its performance and
corrosion inhibiting capabilities in a fleet environment

2. NADC requested Mr. M. Rose, NAESU corrosion, NAESU detachment Oceana
and this writer to assisc Mr. C. Hegedus (NADC Code 6062) in an inspection
of F~14 Buno 160901 (F-14-1) which was aboard the USS John F. Kennedy in
the Meditarranean. On 27 October 1988 we depurtad for the USS Kennedy to
evaluate the performance of the SPTC.

3. On 29 October 1988 the inspection team briefed CDR Connelly, the CO of
VF-32, (F-14-1 reporting custodian) and LCDR JONES, the CAG maintenance
officer, on the SPTC and the goals of inspection team. The team then met
with LCDR Elliot, VF-32 Maintenance and Materials Control Officer, and
AVCM Matthews, VF-32 Maintenance Chiei, who supported the team during the
inspection. AMS1 Winters, the VF-32 corrosion control work center
supervisor, met the team at the aircraft and provided information on the
maintenance history of F-14-1. He told the team that the only problem he
had with the SPTC was a s'ight peeling condition noted on its arrival from
the depot. AMS1 Winters indicated that paint peeling on returning depot
aircraft is very common, and said that once the peeling on F-14-1 waa
repaired no further problems were noted. He stated that other aircraft

with the standard coating systems which peels tend to continue to pcel
esven after repair.

4. The inspection of F-14-1 took place 29-30 October 1988. The SPTIC on
F-1h-1 was in excellent condition and exhibited no signs of peeling,
cracking, blistering or corrosion. The SPTC on arcas of high foot traffic
(eg: Upper surfaces on the fusvlage, wings, horizontal stabilizers or
nacelles) was dirty but not worn or abraded. A thorough inspection for
cracking of the SPTC along fastener rows was also accomplishod. No
cracking was noted. This is a significant finding since the most common
cause of corrosion on naval aircraft is due to fatigue/stress cracking of
the coating system aslong fastener rows. This condition allows moisture to
intiude below the coating system and create a dissimilar metals corrnsion
cell between the fastsners and the aluminum skin. An orange stain covered
the upper surfaces of F-1lé-1., AMS1l Winters stated that the stuin had
appeared since the cruse began and he did not know the socurce. This stain
could not be removed by any of the approved cleaning methods. The team

took samples of the stain to possibly identify the source/cause and
removal method.



5. To evaluate the SPTC per.ormance against the standard coating system
VF- 32s F-14, Buno 159603 (F-1i4-2) which completed depot 1 day prior to
F-14-1 was inspected. The standard coating system was in good condition.
The aivcraft apoeared irtier. There was a significantly higher number of
paint touch up areas and chipped pain%. The coating system on this
aircraft wvas nov good a2s the SPTC on F-lé-1.

6. We then interviewed Petty Officer Paltanawick, the VF-32 line division
sutervigsor, to ingquire about the cleanability of the SPTC. Petty Officer
Paltarawick stated that of the two types of topccats the SETC was casier
to riean and that it was more resistant to Jeterioration caused by the use
¢t harsh cleaning compounds. MIL-C-436:5 was the cleaner used by YF-32
which car contain up to 60% Aromatic Solvents. He also stated that the

SPTC maintained its color better than the standard Polyurethane Tupen.t
after mul -iple lathings.

7. The t=am thes reviewad VF-323 MDR-1is (The 3IM Corrosior. Conctrol
Sumnary) for Aupgust and September on F-14-1/2., The Jdocumented corrosion
discrepancies for both aircraft were nominal and similar. However,
prevantive corrosion maintenance actions which incluaes the touch up of
tare metal and chiprped paint were quite diffeient. F-14-1 had 201 items
processed undex support action code C4 for August/September. Of those only
3 wer? caused w7 Loss of paint. F-14-2 had 388 items processed for the
same period. Of taose 71 were for loss of paint. This is a significant
difference for arcraf* having the same depot cycle, squadron, and
operational anvirsonment. Flight hours for August/September for F-1lbt-1 was
82.7 and for F-14-2 was 24.2. A higher rate of coating damage is usuolly
seen for aircraft accruving higher flight times due to the amour~ of
handling and maintenance associated with flight operations. Hov.: »r, in

this case thle owposite was true which makes a strong statement to. the
ducability of the SPTZC.

8. A final discussion was held with both Petty Officer Winters and
Paltanawick to review any additional information they would like to add.
Petty Officer Winters stated that he had experienced no problems applying
the standard touch up primer and topcoat over the SPTC and that the
adhesion was good. He also stated that color match was pood hetween the
SPTC and tnuch up topcocat being used, Both petty officers agrecd that the
SPTC was at least as good, if not better than, the standard Polyurethane
¢tn-=0at and much better than the Epoxy Topcoat (MIL-C-22750) beirni used
for touchk up.

. vised on this inspection the SPTC appears to be as good as, the
rviceting Polyurethane topcoats being applied to Naval Aircraft today. This
intpection provides only a snapshot of one data point. Additienal
inspections of this F-14 and the H-J aircraft with SPTC applied must be
conductrd to establish a batter data hase., Howvever, if the SPTC continues
to perform as well as it has to da's, I will recommend that this material
berome thn standard coating system for Naval aircraft. If the SPTC proves
to be an effective coating system, it will provide a substantial cost
reduction in moanhours and materials required to support aircruft coating
syistem maintenance. There will also be a “eduction in supply inventory

nenrded aboard ships and air stations allowing arlditional space for other
required items,
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NAVAL AIR DEVELOPMENT CENTER
AEROSPACE MATERIALS DIVISION
WARMINSTER, PA 18974-5000

TRIP REPORT
TO: NAS Oceana
DATE: 23 Feb 1989
PURPOSE: Evaluation of NADC Unicoat »n F-14 2fter | vear of scrvice.
REPORT BY: A, Enp, C. Hepedus, and T, ilfret, NAIC, Tnle 677
BACKGROUND

On 17 Feb 1983, an F~14 (EKuno 14090]) was pai~ted ae YADFT Norintk
with the FAD"~devoloped 'micoat (previously calle! " if=Prialna Topcoat),
One week prior to that date another F-14 +Puno 15%- ) was pafated at “ADID
Morfolk with the <tancard Navv afrcraft coaticy sy-t-m (M{1-P=-23377/M1-C-
83236), These alreraft were placed i1 service with Tlobter Squadron VF-32
on 12 April 1988 and In carlv dunpuer 1782 thoy were deployed on the USS
John F. Kennedy for a tour of duty {n the Med!terranean Sea. On 29-30
October 1988, ar evaluation team coreisting of C, Fercedus (NADC), D.
Jamieson (MAVAIR=-A1121F), and M. Rosc (NAESH Det, fceana) {nspected hoth
alccraft on board the carrier in the Moditerrancan Sea., Visual i{nspec*ien
showed flnfcoat to be supcrior to the standard paint eystem, 3IM data
ver{fied their findinaes since Punc 160901 roci{stered 201 total malntenance
actions (bare metal cr chipped piint accounted for 3 actions) versus 180
mai{ntenance actiones (bare metal or chipped palnt accounted for 71 actfons)
fr= Runo 1596N3, Aleo, Inicoat was reported hy squadron malntenance
perronnel o8 heins eas{:r to clean and less suaceptible to fading and
stroaking, This team concluded that Unlcoat on Buno 160901 performed
comparably to (If not better than) the standard system on Runo 159603,

Q47 YFAR [NSPECTION

M 23 Feb 1989, Charles Hepedus, Donald Hirst, and Anthony FEng
vislted NAS (ceana with other Navy and {ndustry coarlngs experte (see
taglosure 1) {n o-4cr to evaluate and Aiscnss the perfarmance of UNICOAT onn
A F=14 (Pano 1609N1)Y after a 1 yrar scrvice tect duretion, From a visual
yvoceet fon, Runa 167901 (with UNiCCATY appeared ta have loss paint
entnplas/oeacking than the F~jd with t7n <tandacd conting system (Runo
VoMO3Y particniarly sroand fastence o o the wplerhelly,  UNICOAT appeared
1R cVenner bt el fobtly closeles than the Jtandard coating system. The
“ocata for the pordat gt the Vast {wpection Ia Detober was presented
be M. Page (oo bpelazare 7). The ™1 data Inticates rolatively equivalent
Pt e irce botween the ten coating vetems, 34 malatenance acticons for the
Al rafr patnted with JOVICOAT versu: 42 for the alecraft with the standard
rrtat evzt q, Conflrming previoue reperrs, m litenance personnel stated
v PUCOAT wae eaclor ta cleap, mors resiytant to burnishing and runanlng
whoo treated with the standard alrcraft cleanar used aa board ship (M!1-C-
47016), and Hlended hetter vith tonch=up palnt (M{1-C=22750) compared to
the atandard coating system, They also atated that using UNICOAT to touch-
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up in the field (organizational and intermediate levels) would reduce their
painting time and man-hours by 50%.

In an open forum discussion, various participants expressed their
comments, concerns, and suggestions with regards to UNICOAT. These items
included IR reflectance, strippability, microcracking/weathering, adhesion,
environmental aspects, application methods, draft specification, and future
application plans. The following points summarize the discussion.

1) The total IR reflectance of UNICOAT is comparable with the
standard coating system (low IR primer - MIL-P-23377 Type Il and MIL-C-
83286). However, bi~directional IR reflectance analysis, which will be a
more extensive analysis, is expected to be completed in March.

2) UNICOAT has been effectively stripped by chemical means,
Mi1-R-812%¢4, and by plastic media blasting. On laboratory specimens,
Unicoat strips easi{er than the standard coating system since it precludes
the use of an epoxy primer which {s difficult to chemically remove, and
because UNICOAT is thinner than the standard coating system.

3) Microcracking of the standard topcoat after weathering is
common due to UV degradation and the high stresses placed on the coating
system due to alrframe flexing and vibration. Certain studies have
suggested that polymeric beads (contained fn UNICOAT) have not been
effective in eliminating microcracking to date. However, the preclusion of
the relatively brittle epoxy primer, and the fact that UNICOAT is applied
at a lower total film thickness, suggests that UNICCAT should be a more
flexible coating than the standard coating system. Laboratory tests and
the on~-going fleld evaluations further indicatn this may bc the case.

4) Dty and wet tape adhesion of UNICOAT on
scotchbrite/deoxidized (no chromate conversion pretreatment) aluminum was
reported to be excellent. This correlates with service test results of
UNICOAT on a scotchbrite/deoxidized H~3 painted at NADEP Pensacola in April
1988. The elimination of this pretreatment process, reduces maintenance
man-hours and greatly reduces disposal problems by eliminating all
chromates from the finishing system,.

5} The volatile organic compounds (VOC) content of UNICCAT in
camouflage colors is currently at 415 g/1, with a Zahn #2 viscosity of 34
seconds. This material can be spray applied with conventional air
equipment with air pressure of 60 psi, producing a uniform film. This VOC
currently complies with regulations implemented in California for aerospace
topcoats (420 g/1) but not for primers (350 g/l). However, classification
of UNICCAT {s still ambiguous since definitions of topcoats and primers are
different in the various regulatory districts. A new and separate
classification may be appropriate to accommodate UNICOAT since it greatly
reduces the total volume of VOC of the overall painting operation when
compared to the standard coating system, NADC plans to approach the EPA
and the appropriate Califnrnia districts to obtain an officlal ruling and
clarification on UNICOAT. The pigment system is lead and chromate free.
The resin system {s chemically similar to the resin system in the standard
topcoat (M11-C~83236) and thus can be handled with relatlve ease with the
proper respirator and clothing.

6) Although UNICOAT has been applied using conventi{onal and
afr-assisted alrless spray, Graco (a paint application equipment
manufacturer) is currently Investigating the use of other types of
application equipment to determine the optimum process yor UNICOAT
application. They will provide a complete report on their {nvestigation,
which will include appropriate recommendat{ons.

7) A draft specification for UNICOAT has been prepared by NADC
and will be distributed for review, comments, and suggestions.

PRI
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8) The F-14 class desk plans to paint F~145A+ models in order to
generate additional field data on this material. NADEP Jax expressed
interest in painting several A-7°s and F-18"s. NADEP Norfolk and MCAS
Cherry Pt al!so wish to paint several aircraft in the future. MCAIR would
like to pain some 1 -18"s or AV-87s after an extensive laboratary
" evaluation.

In conclusion, UNTCOAT on Buno 160901 perf.rmed comparablv to 7if not
better than) the standard coatin; svstem on Punc 199673 after 1 year of
service. In 'ight of the fact that IN'COAT has ~urer us advantag.. ‘ver
the standara coating sy-tem ‘f.e. re to~d aprlicatlion *fne and m'roover,
reduced alrcra’t »>rocess‘a - time, reduced =materi~' cec<ts, reduced VOC
emissions, and elirminatl.. oi chromates' and that [t “:s parforred well on
frr- “lect aircraft, a mre -<tensiv field test’rq pr-ogram {s warran' .d
and recommended.
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319.5
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Bare metal ¢ 1tems

Crhipped paint 3 items
Galvanic corrosion 2 izams
Surface corrosion 3 items

Rust 3 items

Dec 21 &8

Bare metal 3 i:tems

Chipped paint 5 items
Galvanic corrosion 2 items
Surface corrosion 0 items

Pust 1 iterm

Jan 25 89

(¢4}

aro metal 1 itenm
Chipped paint 6 items
Galvanic corrosion 4 items

Surface corrosion 0 items

CRust 1 iter

-------

Nev 11, 8¢

BEare metal 4 items

Chipped paint 7 items
Galvanic corrosion 0 items
Surface corrosion 1 item

Rust 2 items

Dec 18 88

Bare metal 7 items
chicped paimt O items
Gaivanic ccrrosion ! item
Surface corrasion 3 items

.

Rust (O items

Jan 27 B89

Bare metal 3 items

Chipped naint 3 items
Galvanic corrosion ¢ items
Surface corrosion ! item

Rus: 0 items

Totals

Bare metal 13 Eare metal 4

Chipped paint 14 Chipped paint 10

Galvanic cor, & Galvanic cor. 3

Surface cor 3 surface cor 5

Rust 4 Rust 2
47 34
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PRODUCT SUPPORT DIRECTORATE TRIP REPCRT NO. 043-89

From: J. A. Whitfield, Nonmetals Branch (35420)
To: Commanding Officer
via: (1) Director, Product Suppor’ Directorate (05)

Subj: EVALUATION OF NAVAL AIR DEVELOPMENT CENTER SELF-PRIMING TOPCCAT
(UNICOAT) ON F-14 (NAVAVNDEPOTINST T7200.1)

1. On 23 February 1989, the undersigned traveled to Maval Air Station Oce: a,
Virginia Beach, Virginia, to evaluate a self-priming polyurethane topcoat
(Unicoat) developed by the Naval A'r Development Center (NAVAIRDEVCEN) which
esliminates the need for primer when coating Naval aircraft. This coating was
applied to an F-14 aircraft (BUNO 160901) cn 17 Feoruary 1988 which was
later deployed to the Mediterranean Sea aboard the U.S.S. John F. Kennedy.
Another P-il aircraft (BUNO 159603), deployed there also, was coated with the
standard epoxy primer/polyurethane topcoat system just prior %o the F-14 with
the Unicoat. Both alrcraft were available for inspection at Maval Air Statlion
(NAS) Oceana (YF-32) on 23 February 1989, one year after being coated.

2. Evaluation: Both aircraft were painted the same color, flat gray,
FED-STD-4G4, Color No. 35237. The coating on both aircraflt appeared in very
good condition; no large scale peeling, flakiag, or chipping. Particular
attention was given to areas such as rivet lines, leading edges, seams, and
undsrside surfaces where coatirg faiiure 1s most prevalent. Cclor, fading,
staining, and streaking was alsoc compared on the two aireraft: no significant
differences were observed., Foliowing onsite evalu.:ion, the inspection tean
was briefed by Mr. C. Hegedus (NAVALIRCEVCEN Code 6062), who was lnstrumental in
the development of the Unicoat material. Mr, Hegedus spoke of the advantages
of the Unicoat material as ccapared to the standard coating systeam, includ ing
(1) reduced application time, (2) reduced overall material cost, (3) reduced
volatile organic content (VOC), and (4) elimination of chromates from the
coating material. Mr, H. Rose (NAS Oceana, NAESU Det.) presented VF-32
corrosion history flles of the two aircraft whlich included corroslnn
discrepancies and preventative corrosion maintenance actions, According to Mr.,
Rose, based on the dauta przsented, the Unicoat performed as good Lif not better
than the conventional coating system. VF-32 personnel present ai the briefing
stated that the aircraft with Unlcoat was easier to clean and appeared to be
more resistant to streakirg by cleaning compounds than the standard palnt
system., They also stated that there were no problems with adhosion or color
match of MIL-C-22750 Epoxy Topcoat when used for touch-.ip. Parsonnel froa
NAVAVNDZPOT Norfolk, where the two aircra’t were palnted, were on hand to
provide comaents on the application of the Unicoat. Anmo"§ the comments on
application was that the Unlcoat appeared "wetter® than the conventional
ceiting material when sprayed, glving the appearance of potontial runs and
sags, but runs and sags occurred "0 more frequently. The Uniroat material has
a shorter pot life (1.5 hours) compareé with the standard polyurethane coating.
Mr. Hegedus added that bDecauss of the short pot life, the two-ccuponcnt Unlcoat
material nad to be wixed immediately prior to apflication. Ory fllm thiciness
of the Unicoat was typically two mils.



PRODUCT SUPPORT DIRECTORATE TRIP REPORT NO. 0u43-89

3. Conclusions: Based on the evaluation and observations made, the Unicoat
material appears to perform as well as and possibly better than tne standard
epoxy primer/polyurethane topcoat system. The only negative aspect was the
short pot 1life, and it remains to be seen if there would be any problems
because of this at this Depaot. The Unicoat material warrants further
evaluation, therefore, this Depot will acquire the necessary material to

perform such evaluations, Qg—g
/. \
@4 (rf%ﬂb

J. A. WHITFIELD
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MEMORANDUM

From: Patricla Betz2ig, NADER/JAX Code 343
To: Charlis Hegedus, MADC Cude &042
Viat Polymeric Materials Branch, Code 343 ”’/"g{

Subj:  TRIP REPORT - CONCERNS OF UNICOAT SELF PRIMING TOPCOAT AND
REVIEW OF F-14 AIRCRAFT,

Encl: (1) List of attendews, Unicoat Eval/NAS Uceana

1. On 2/23/89 a meeting was held at NA3 Oczeana to evaluate and
diccuss the self-priming topcoat developed at NADC. A list of
attendees 1s attached. The mecting was run by Charlie Hegedus,
NADC Code 6062.

2. Two F-14's were on =ite for review and cumparison., Bne had
been painted with Unicoat (B/N 140901, the other in the
conventional primer/topcoat system (UWN 159609, The coatings had
been 1n service for one yesr aboard the semae carrier. Carrior crew
ware available during the meeting to answer guestions. Corrasion
cantrol had been documented. In summary the two atrcraft

coatings had the Same amuunt of tauch-ups and were considered
equal in performance !y the crew,

T, Attendecs et the neeting reviewed the two gireraft ond werae in
agreement *hat the Unicoat cy<tem looked good and should continue
to ke evaluated. Future evaluation might focus on the folluwing
arces 0f concwrn:

A Corrouion is not a major problem with the F-18, fiwld
corrasion protection wwds Lo be evaluatwd further.

R)  Microcracking might be wxpected to appear aftar a year,
Anothaer review of this aircreft In 6 months mey revial this
problem,

€) Lark of canfidenca i{n adhesion of current topeoat to
Unicoat as in touch=up repeirs and Unicoat to current topcoat.
Trene are buing evaluatud by NADEF/JAX Code 347 currently.

D} Small cunponent use appearc to be a good avenua to gain
mor e exparience witi. the Unicoat system.

I e
\ut-.'c.tk .. <‘"{’ )(: ~ -
PATKICIA BETZ21GQ

Materials Lnginewr

CONCFRN FOR OUR CUSTOMERS ELIMINATLS CONCERN FOR COMPETITORS.



SUBJECT /PURPOSE ] CONTRACTUAL

" p " DATE OF TELECON TR/
0O wew susINess D /23/89

SPELCIFY cone,
. , . TR NO.
Inspection of Non-Chromated Paint on an F-14 Aircraft ’ ‘
CHARGE NO.
PLACE DF CONFERENCE/LOCATION/FACILITY
Oceana NADEP - Norfolk, VA
MDC PERSONNEL OTHER PERSONNEL/CONTACTS
Jim Faller See attached 1list for individuzl names
John Robertson
Sheldon Toepke 15 Navy
2 Grumman

DISCUSSION/COMMENTS {INFO.OBTAINED. CONCLUSIONS)

1. Tre Naval Air Development Center (NADC) has developed a non-chromated,
self priming topcoat. In addition to its low toxicity feature, three years of
laboratory testing have demonstrated other positive features. Because the
topcoat is corrosion inhibited, it does not require a primer. This would
improve quality, save cycle time and man hours both in production and
maintenance in service. Required paint film thickness is only 2 Mils as
compared to 3 Mils of standard epoxy primer/polyurethane topcoat system.

2. Two F-14 aircraft were stripped and repainted in FEB 1586. One aircraft
(155609) had stancard paint system reapplied and the other {1€0901) received
the self priming topcoat. Both aircraft were deployed on USS John F. Kennedy ‘
for a six month cruise in the lMediterranean Sea. Detailed records show that

the non-chromated paint had fewer corrosion reports and requied slightly less
maintenance than standard paint finish., A relatively short inspection (less
than one hour) was made of the two aircraft because they werc in flight
status. The following are observations from this inspection:

o unicoat paint much smoother than standard paint
0 unicoat paint appeared to te semigloss rather than flat

o much touch-up and rework was done to fasten patterns and door/skin
edges on both aircraft,

o Bottoms of both A/C and hanger floor was very wet with aircraft fluids

o macro cracks in paint film on nose radome and fiberglass skin on top of
wing

o micro cracks could be seen with 30x glass in new paint on both
fiberglacs skin and on an adjacent aluminum skin.

) 3. After the inspection a discussion was held and some general conclusions
H were developed. The unicoat system can be applied with standard paint
PREPALED BY DATE ‘
S. L. Toepke 9.8, e 3/8/89

g4
CC: R. 0, Anrens, 5. Bettadapur (NAVAIR),J. F. Faller, M. P, G.eason, C. Hegedus (NADC),

R. Massey (NAVPRO, St. Louis), J. J. Reilly, J. M. Robertson, M. S. Rudsing,
Lc R. Saﬂders, Jo \)o S]BV Ck, P- "- Stife]| Ba En Upton .

o




c31

equiprent but due to short pot 1ife (¢C minutes), plural component equipment
may be needed in continuous manufacturing process, The unicoat paint was
equal to or slightly better than standard paint system on this aircraft.
Because of good performance, the flight test program skould be expanded to
more aircraft. 1t was also definetely stated that more experience is needed
beforz wholesale change to this paint is considered. Need low VOC version of
unicoat in order to be serinusly considerec for use at NADEP's for production
use. Each representative was asked to state their action plans, both verbably
and in a copy of their trip report to be sent to C. Hegedus at NADC. (MALEP
Cherry Point considering painting an AV-8, NADEP JAX considering number of
A-7's and overcoating several F/A-18's, class desk considering more F-14's),

4, Somewhat unrelatec .omments macde in general discussion were:

o MIL-C-43616 detergent requirea for use on aircraft carriers will burn
paint (bleach out color) if used in ccncentrated form or left on
surface tco long. On shore they use MIL-C-£5570.

0 A1l MNACEP's stated that great regulatory pressure is teing applied to
eliminate use oi chromium compounds. Several Florida bases already can
not use chromate ccnversion coatings.

o MNADEP JAX is going to switch from air assisted airless electrostatic
guns to HVLP (air turbine) equipment because they can get hicher
transfer efficiency on non-m¢tallic surfaces and with water-borne
primers.

Action Reguirec

1. MCAIR will finish laboratory test and if positive results are ottaireg,
then plan flicht evaluation.

2. MCAIR to watch weathering characteristics of unicoat paint due to
observation of micro cracks in severa. areas.

14336
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NARE

George Leed

Janet Priebe

6. K. Phillips

W. Mehaffey

D. P. Carter

H. D. Bright

M. K. Rose

Tony Eng

Don Hirst

Michael Linn
Patricia Betzig

G. 7. Browne

S. L. Toepke

Jim Faller

John Robertson

Jim Klot2 )
LCDR Sean Hanrahan
James Whitfield
Dave Jamieson

AMSC Skip Brashears

UNICOAT EVAL/NAS OCEANA

ORGANI2ATION

g1Ss

Grumman

HAD

NADEP

NADEP

NAESU

NAESL

NADC

NADC

PSD Jax

PSD Jax

COMNAVAIRLANT Code 528
MCAIR

MCAIR

MCAIR

Coatings for lndustry
F-14 Class Desk NAVAIR (5116B)
NADEP Cherry Point
NAVAIR 4112}
COMF1TWING One

PHONE

804-422-1690
516-575-1117
804-444-4209
804-444-8811
804-444-4209
804-433-5161
804-433-5161
215-441-3269
215-441-1473
904-772-4519
904-772-4519
804-444-7940
314-233-2610
314-777-8336
314-777-7655
215-723-0919
202-746-1172
919~-466-7161
202-692-1518
804-433-55170
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A/C Wash Hours
SAF Hours

MAF Hours
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Wash Hours
SAF Hours
MAF Hours
Totals

CCRROSIOM DOCUMENTATION
5Td :

200
AC 159609

74.9
163.3

N(‘« Paynr
AC_160301

43.5
151.4
10,7
205.6

43.7
491.7
210.3
7457

Three Month Total

230.5
1023.0
_407.5
1661.3

151.8
942.0
219.5
1413.3




~

"y

4
A/C 159606

Nov 6, 88

Bare metal 9 items

Chipped paint 3 items
Galvanic corrosion 2 items
Surface corrosion 3 items

Rust 3 items

Dec 21 88

Bare metal 3 items

Chipped paint 5 items
Galvanic corrogion 2 items
Surface corrosion v items

Pust 1 item

Jan 25 89

Bare metal 1 item

Chipped paint 6 items
Galvanic corrosion 4 items
Surface corrosion 0 items

Rust 1 ftem
Totals

Bare metal 13
Chipped paint 14
Galvanic cor., 8
Surface cor: 3
Rust | 4

e

Ly Ccrrezion

ingscectinre,

R/C 160801

Kov 11, 88

Bare metal 4 items

Chipped paint 7 items
“salvanic corrosion 0 jtems
Surface corrosion 1 item

Rust 2 items

Dec 18 88

Bare metal 7 items
Chipped paint 0 items
Galvanic corrosion 1 item
Surface corrosion 3 items

Rust 0 items

Jan 27 89

Bare metal 3 items

Chipped paint 3 items
Galvanic corrosion 2 jtems
Surface corrosion 1 item

Rust 0 items

Bare metal 14
Chipped paint 10
Galvanic cor, 3
Surface cor 5
Rust 2

LY.
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Ei CONFERENCE/TRIP INFCRMAL REPCRT

BRIEF

DISCUSSION (Cont'd)

UNICOAT appears to have very good potential Por replacing the existing paint
system. Anong the advantages:

0 Reduced labor in all final finlsn operatlons,

¢ Reduced VOC (volati.e Organmic Compounds)
Content: Maximum 420 grams/litre

0 Improved corrosion protection, maintainabllity

Unfortunately there will be no weight savings by eliminating the primer coat.
UNICOAT though thimner than the two part system (approx. 2 mils on test A/C existing
approx. 3 mils) 1is more cdanse so does not reduce weighe.

UNICOAT shows promiss and there are only advantajes apparent. Grumman should
monitor its progress and incarporats upan corpletion of continued successful fleld
tests., )

AGREFMENTS

ACTION

None

hona

Je Oantc )

N. Soley ‘;ﬁaﬂ;fll .
R. Dahl (w/ercl/Y

N. Hadigearge

R. Bidonda

A, Della Manica

G. Hilton (w/ermcl.)
W, Hornay (w/encl.)
3. wWelr (w/ercl.)
S, DeMay (w’/encl.)
R, Jacksen

2696K=2




NAVAL AIR DEVELOFMENT CENTER
Aercspace Materials Division
Warminster, FA 13974-5894

ENGINEERING REFORT

ot

FroM: Orgatr~ Coatiags Team, Code 63462
FREFARED 2Y: aAntheny 7. Ing a=wg Jcmaly 1. v .raw

FUFPOSE: Discuess oaroat ems ancdctteesc with cotoh of JNI004AT applied
at N&{<ZF Nor-otd

DATE OF REFQRT: 1@ Puguut .989

On 14 June 1989, 199 ge! of tactilal paint scieme UNICBAT (batczh# 897242)
wat sent to NADE™ Noofoll by Toxtings o~ Irgustry (currentiy the only
Aanufacturer prodecing UMNICIATY,  Tnis pasnt was suppliec for use on F-14A~
(HB) a1rcraft., HE-21 (Buno 1G5.09)) was painteg on 27 June 1989 and +B-22
(Buro {6£1407) wae painted or Juiy 1789, During these apolicaticns, the por
L1fe fidurat:ion aster misirg gaint aster waich application hecores
1mpossihle: was getermined to 3o Jd mia aqd 79 mon, recpectively anc no
nraoblene were encauntere? duricg thece appiicatrorns. NADER personnel knew
that the pot iiérn wouid B» relat:vely short cnd acd uited the.r procedures
accordingly., T-e finish o4 ICOAT on these F-14"¢ was cbserved ta be
excziient (l.e. bettar tha tre stardard parng system),

Un 26 July 1987, 1 B-27 (Buno :6i648) was painted witr UNICOART (batch#
3792242, Tre pot life was ¥ mir.tes for <his appiication of UNICCAT., The
sinioh of UICCAT 01 this F-14 algc was ecelient, NARDEF Norfolk persaonnel
tD. Cadman) 1nforred NADC (L. begacus) of the sncrt got 1.#2. Mr. Cadman
stated that 1t wes becoming :ncreasingly difficult o paint the aircraft
with euch A zhare zot-life,

Fosl. arraraefs cnet ngs havo a aob-life of yreater toan 4 hcurs in order to
mic.m e lug tinal 210 Sonedu.e probliems during paint appi:catian,

UNICOAT has @y mcerontiy 350 pot 1i7e cue to the chemis:iry of the
coating, Tris siart pav life characte~iatic 18 enhanced when the coating
19 eqcessively 71 led Zurtsq product.on, @:prsed to heat, and with péssage
of time, Tiewe 2ffec's are ve. v ed Lo bhe tr-eversible. Tnis sarticular
satch of UNICCAT was natversant, /s miliat nore <aae noraa,ly exaectea to
atacn Lhe proper jlcta, noandvion, atter “he coating was oelivered to
MOLIF wordo v, 0 Largs 26010 9 T ae DALCD wed SIared 1n g non-air
rerditinned trioung whore Lomnesastuces W o LXF cou'd be reathea during
net summer gaye. The UNITGAT appiied to tB-DT tad heen stored .n the non-
refriguralee 2arll1ag for ansraccnataly o oweel o, tus qrastiCaLiy reducing
the pot life, 73 uate, a“tem:le *g incraase the pot ife have ceen
unsuccessful,  Nawever, Jadoratry studies are continulng.

L 3




Cn 2 August 1989, we were :nformeg by NADEF Norfoik that a sample of
UNICOAT, taken from tB-27 nzar the tactical paint scheme alend line (uver a
sealant) appeareg to have a cel.uv.ar structure. They were corcerned that
the coating wculd not perfcrm anequataly,

However, on 26 July 1989, NADC soraved out a samgle of UNICCAT (batché
8973247 in ordar to determi~e the essozt of decreased pot life on the
physical paint propert:es. This gaint nad heen part of the or:iginal
shipment sent to NADIF No-fal . ARfter allowWing these paint specimens to
completely cure (7 cays, 7857°F), a ssries of critica: paint tects were
serformed to cetermine 1f trhe ccating performance or the v'B aircratt will
be adequate.

Dry and wet tap= ag-esi1an, 52 iTpac* fi2 imlity, hydraulic +iulg
resistance (i cay, 2S¢vF), arc acceierated waters reststatce 35 zays, 164-F)
tect results eceecsd ztec. 4.3t cn reguiremsnis.  Rlas, UHMIZCAT (batch#
857242) was sgrayed cut o in e LA oat vorioul cwel times, 49, 1S, an: 79
min after mi.irg, 110 Crcer N e a~zl:cat.on scenari1o at NADEP
Norfolhk, The cured <1 ns, ibornr2s Jwe L tomes, were eramined potn
visuaily anc using or oplicail ~ . croetonEe L JGMr. Al appearec normal and no
celiular cr porous 3truct re was 0On=orven, =
results, we are ~corficent trat t-:s satch of UN

¥B-21,22,% 2T,

~
-

71 on the 307ve tes:
ICOAT will nertorm well on

kKB-23 departed from NAS Naorfol: ta RS Mirarac on 7 Aug 1789 as screduled.




MATERIALS ENGINEERING DIVISION
NAVAIR ENGINEERING SUPPORT OFFICE
NAVAL AVIATION DEPOT
NCRFQOLK, VIRGINIA 23511-%5899

MELR NR. H-1631 DATE: 18 August 1989

SUBJECT: Unicoat, application of

REFERENCE: (&) Teiephon: conversation between Code 93502 (E.
Bracy) and Code 2830C (W. M:harfey) on 26 July 1989.

ENCLOSURE: (1) Photographic support of paint analysis

The present paint system used on Navy aircraft is Epoxy
primer and Polyurethane. In 1586 NADC developed a primerless
topcoat substitute called Unicoat. After satisfactory ladb test
(N22C rvreport #870:6-60) an air-raft waz chogen for fn-service
testing. In 1688 NADEP painted an F-14 aa part of thics
evaiuation. To date, testing of Unicoat L3 on cchedule.

In Feb 1889 a decision was made to extend the evaiuation of
Unicoat to twelve additional aircratt. A supply of the Unicoat
material was acquired. However, a formula modification had been
made on the Unicocat for which no notificaticn, documentation or
test data were provided prior to the application of coating cn
the firat of the tweive aircraft.

Production reported difficulty, ref (a), in the application of
the modified Unicoat in July. Laboratory evaluation of Unicoat
Batch #803242B revealed the following:

1) Unicoat batch 88932428 waz found to have a useable
pot life of about 30 minutes.

2) After 60 minutes the coating was fully cured to a
rubber like texture,.
3) Further examination of the cured material revealed an

open cell structure of the material.

4) . A sample from the painted aircraft KB 23 alizo revealed
an open cell structure of the coating.

S) A similar sampling of the original formulation did not
reveal an open cell structure.

Conclusion:

Since coatings that display an open cell structure will not
provide sstisfactory protection for & substrate and since a 30
minute pot life {8 not a satisfactory working time for the
application process, the material Batch #803242B is considered
unsatisfactory. However 1f the original formulation of Unicoat




Cat

can be supplied, normal painting of th. remaining aircraft can
proceed gatisfactorily.

Recoiamendation:

Acquire a new supply of the original Unicoat formulation and
continue the painting and evaluation project.




Photographs

Photographs IA-sA are close ups of the original formulation taken
from test panels. Each photo displays a different sampling.

Photographs 1-7 are close ups of Batch #893242B looking from
underneath the surface of the coating on KB-23.

Photographs 8-10 are close ups of a sample also taken from KB
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FN FITRON ONE 2€RC THREES

TO WULCSAR/CONNAYAIHEYSCON YASRINGTON BC

IRFO RUCOSAA/CINNAYRIRLANT NORFOLK ¥A

RUCOELA/7LORTACVINGELANT BCEANY V4

KUCOEDA/CONFITYIRG ONE 9oCANA YA

HRRF4SKAZCONCARAIBLING SEVENTEEN

gquEfn/uavalnoreru UARMINSTER P4 -~
" LA oo et o+t a2 acs M At

BICLAS //7M1J340077 CNAL FOR CODE 330, WAVALROEVCEN FOR "DDE 042 )
SUUdY Fele UNICOAT PALNT QUQPTERLY REPORY ——

. CORNMAVATREYSCON WASHEINGCTON OF 3117072 0CY 49 o
1. 184 REF A, FOLLOYING INFQ PROVIDED OH UNICOAT PPIN  STSTEN roR
BUNO 1616430,
2. PUESENT EVALUATION SNOVU5S PAINT 1S NAINTRINING AOME.IYERESS WELL,
1T BHouS EXTREMELY £000 WEAR IN AREAS WWERE FLUIOS ARC A SONTINUAL
rRouLEN. KESIDUES BEEM T2 CLEAM OFF QETTER TWHAN ON 91D PRINT 3YSTEN.
PuINT DOES HOT SHuUN ANY SUGH3 OF FAOING AS DOES QLD PHINT SYSTERM.

. THL UNICOAT SEEMS TO QLEND A LITYLE QEZYER VWifH OUR TCJCH=-UP PALINT,
Sl STILL DOES HUT NMRATCH EXKARCTLY. THE OVERALL RESULTS OF THI3 PALNTY

PRCE 02 HUCOSGEI473 UWCLAS
SO FAR ARE VYERY GOo0D.  SURMARY OF PAINT BY3TEN ﬁS FouLLows
) CuoD ADNESIOY
8) EAGIER To CLEAMM
C) VERY LITILE CHIPPING
D) ViKY LITYLR FADING
£) FAIRLY CoolL BLEND WITd TOYCH<UP PAINT SYSTEN
J. PuC THIS CFD., LY M. R. MALONEY, MNCQ, AV/CONN 433-3534¢
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SELF-PRIMING TOPCOAT
EVALUATION REPORT

Custodian /s~ /03 Atr'cratt BUN /G /Y30 Date /5P £F
Acty F1t Hrs: _ /6. ¥
Type Service ( ) Ship Bamed ( ) Shore Based (<X )

A LCRRET wite , 3¢ 541F BR3C)  IN FuTwhe,
Performance Data EX GooD FAIﬁ POOR
Adhesion () ) () Y
Ease of Repair | , () () (98] ()

.

Are there additioral areas you wish {ncluded or deleted from this
atudy?:

2,
Lo 2 /Od’(
Additional Commenis: _ds«s on TR srT AAD THF

PP A A

ity R 1€
At Ze o4 £l (’00/44'9'

o

7Y AeRCIGN FRushs BETiod)

FTA K AR S T T e F ol A8 a/f;f.
: _ ' /-
i orATeAl OF KACEL Aphy  OF vz .

Prepared by: 54 ¢ ﬁd) T ALELELs €. Send to:
v

NAVAIRDEVCEN

Warminigter, PA 18D74-5000
Aero Materials Division
ATTN: . Code 8082

Naval Aviation Depotl

Naval Air Station, .Bldg V-88
Norfolk, VA 23511

ATTN: Code 36300




SELF-PRIMING TOPCOAT
EVALUATION REPORT 4 1o

Custodian VY ~2\\ Atrcrate BUN __ /6 /60! Date
Actt Flt Hrs: /004

Type Servica ( ) Ship Based ) Shore Based (X))

General Appearance Satisfactory Ungsatisfactory

(xX) ( )
If Unsatisfactory, Why?

Area on Alreraft needing repair: wen €

Type of repair required (Light, Touch-up, Corrosion removal, ate)
AEhT S eourK

Cage of Rapair: Sati{afactory ‘Unsatxs!actory

. (< « )
1t Unsatisfactory, Why?

Adhesion of Self-priming Topooat:

Satisfactory Unsatisfactory
. (X t )
It Unsatisfactory, Why?
Overall Effcotivenesns: Excellent Good
( X) ()
Fair Poor
{ 3 { )

Additional Commenta: (. ﬂ,_t, 2 ¢ "/L"T A/c. /ZM;— 1\5\9
ij”' FC\CAtCL.,j} -
Prepared by: /nil?'/4£/§naruﬁ*——’ Send to:

NAESTL Dl R b

NAVAINRDEVCEN

Werminiater, PA 18074-5000
Auro Mutorialg Divigion
ATTN: Coda 6062

Ha&al Aviation Dapot
Naval Atr Station, Rldg V-00
Hor(olk, VA 23411

se V4

-

o
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SELF-PRIMING TOPCOAT
EVALUATION REPORT

Custodian /Y -2 /¢ Adrevrats BUN L/ 4/

Date
Acft Flt Hrs: /C'(}-4
Type Service ( ) Ship Bazed ( ) Shore Based (<. )
General Appearance Sa:;s:actory ?ns:tiafactory
/

It Unsatistactory, Why?
Area on Aircraft needing repafr; Mo ©

Type of repair required (Light, Touch-up, Corrosion removal, ate)

L(c)\'“ (.g'-\S(‘o' 3 l'v'\’v'\'\
Ease of Repair: Satigfactory Unagatistactory
. (G |
11 Unaatistactory, Why? ~

Adheszion of Self-priming Topooat:

Satisfactory Unsatisfactory
(. ()
1¢ Unsatisfactory, Why?
Overall Effectiveness: Excellent Good
&) « )
Fair Poor
( ) (¢ )
Additional Comments: ..
‘_.'..\ e e Y e .-. Vet ., L. vc-\\,"
Prepared by: e S Jend to:
c. 2o
/e ¢ MAVAIRDEVCEN

Werminigter, PA 18074-%000
Auro Matorials Divigion
ATTN: Codo 8062

"u&al Aviation Dapot »
Naval Alr Statian, Bldg v-0n
Norfolk, VA 2321}




SELF-PRIMING TOPCOAT
EVALUATION REPORT

wr
Custodtan _(/F -2 Atreraft BUN _/ (/6 CR Data
Actt Flt Hra: _53.8
®ype Service ( ) Ship Based () Shore Based (<)
General Appearance ‘ Sat;:factory 2ns?tlstactory

If Unsatisfactory, Why?

Area on Aircraft needing repalr: # ovc

Type of repalr required (Light, Touch-up, Corrosion removal, atc)

Ease of Rapair: Sat&glactorv Unsatistfactory . -
()

{ ) A dA -
11 Unaatistactory, Why?

Adhezien of Self-priming Topaoat:

Satisfactory Ungatisfactory
3% ()
1f Unsatisfactory, Why?
Overall Effectiveness: Excellent Good
(k:) ( 3
Fair Poor
t ) ( )

Additisral Comments: n,

ey Y S e Y '
voAe Lu Cgle - Hes

"ne v

. ~
-
Prepared by: /%DAZ){fH\A“ﬁ (et Send to:
(re. £10

NAVAINDEVCEN 143
Warminister, PA 18974-5000 3
Auro Matoriala Divigion

ATTH: Codoe 6082

Naécl Aviation Dapot
Naval Alr Station, Bldg V-0Q
Norfolk, VA 23511

e . by ”
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SELF-PRIMING TOPCOAT
EVALUATION REPORT

e
Custodian _ VY -2/] AMrcraft BUN _/L/¢0° 3 Date
Acft Fit Hrs: 7 3.9

Type Service ( ) - Ship Based ( ) Shore Based ()
Genaral Appearance Sai;;;actory gns?tis!a:tory

If Unsatisfactory, Why?
Area on Alrcraft needing repair: ~~ -7

Type of repair reguired (Light, Touch-up, Corrosion renoval, atcy

Esse of Repair: Satisfactory Unsatisfactory
( ) { ) Al :‘,,,"
11 Unsatistactory, Why?

Adheaion of Self-priming Topcoat:
Satisfactory Ungatiztfactnry
. (X9 ()

1{f Ungatisfactory, Why?

Overall Effectiveness: Excqllont Good
{+) { )
Falr Poor
( ) t )
Additional Comments: PYR I G SO / /&% |,
e . -.kc- .
N
Preapared by% f/"wj Lthdv; ol Send to:

//J,\c v Do\ M NAVAIRDEVCEN

Warminiatur, PA 18074-%000
Aura Matarials Divigion
ATTN: Codo 6083

Maval Aviation Dapot
Naval Atr Stuttion, Rldg V-00 i
Moriolk, VA 21411 *



OEPARTMENT OF THE NAVY
OPNAY §296/%44A (fes. B81

ruay srwsuts e Memorandum

BATE: 30 November 1989

MOM- ;. mes W. Brown, Corrosion Specialist, NAESU Det M{ . amsr

it Jim Thompson, Cod= 5304-B

SRS F. & UNICOAT (SELF-PRIMING TOPCOAT)

1. Here at NAS MNiramar ve have twn aircraft attached to VF-211, Bureau
numbers 161601 and 161608. As of this writing and speaking to AMS-1I
Rrenner, shop supervisor of work center 12C, His thoughis are that these
two afrcraft were smoother &nd essy to clesn than the conventianally
painted afrcraflt. So far there hasn't heen any chipping of the paint
other than normal vear snd tear. Very little zorrosion control has becn
performed om these two afircraft.

2. From my viewpoint both asircraft psint systems vere {n excellent
condition and wvell {ntact. Would like tn see more afrcraft with this
paint system in the future. This is an excellent way to save man hours,
no more mixing primer and paintiag, having to wait for primer to dry,
before top coat can be applied.

ol s

AMES W. BROWN




NAVAL AIR DEVELOPMENT CENTER 29 JAN 90
TRIP REPOR?T
Prepared By
Stephen J. Spadafera (Code 6062)

(A/V) or (215) 441-2704

SUBJ: (A) AELOSPACE CHROME ELIMINATION (ACE) TZAM MEETING AT ROMX IND., RIVERSIDE
CA, 23-24 JAN 90.

(B) NADC LOW IR FROGRAM MELTING AT LOATHRCP CORP., PICQO RIVERA, CA, 25 JAN 90,

(C) NOM-CHROXE PRETHEATMENT EVALUATION MELTING AT GENERAL DYNAMICS-CONVAIXR
DIVISISN, SadN DILGO, Ca, 2o Jal 90.

(D) UMICCAT EVALUATION ON TWO F-!4°'S AT NAS MIRAMAR, SAN DIEZGO, CA, o JiI o3¢

REF: (1) MNADC KEPORT #287016-80, °DEVELOPMENT OF A PRIMIt/TOPCOAT AND FLENINLE
FRIMER FON ALUMINUM,® CHALLES MeGEDUS, 20 MAK 47.

g:} (2) MaLEP, NONFOLX, MELR NR. H-1631 °UNICOA:, APPLICATION OF, WALT MUHAFFEY
(CODE 36306), 18 ALG 69.

(3) MADT EMGIMEERING REPOKT OM APFLICATION OF UNICOAT AT YADCP, NORFOLK,
A"XOuY ENG AND DONALD HILST (C0LZ 0002}, 10 AUG 89,

{4} L;MORAND”V Fild JId BROWYN, CORRUSION SPECIALIST, NAESU DET, M!Ln.MR TO JIM

THOWFEON, NAYAIR CUDE 35304-D, "UNICOAT EVALUATICN o Fel4 A/C,° 20 HOV o6,
{5) AMERICAYN SOCIETY FOR TESTING AND MATERIALS TEST METHCD #D-3350-72,
STANDARD METHOD FOK MEASUN'NG ADHZSION BY TAPE Th‘T METHOD A.

EWTL: (1) AEWOSPACE CHROME ELIMINATION PLOCRAM AGENDA
(7Y HluuLIGHTS 9F PROGRAN PﬂOGRFS§ ERIEFS
{2) SULFACE TOPOGRAPHY CHANT OF CLEAJ CONVERIION COATING
(4) SUFFACS TOPCGRAPHY CHART OF CONTAMINATED SUTLFACE COATING

(%) PICTURE OF OENIRAL DYNAMIC'S HVLP SPRAY GUY

PIPRIRT Ry . 4




(D) UNICOAT EVALUATION ON F-14 AIRCRAFT AT NAS MIRAMAR

1. On January 28, 1990, 1 vigited Jim Brown (Corrogion Control Specialist) NAZSU
Det Miramar and Chief Thornton (Wing Active Duty Corrosion Chief) at NAS Miramar,
San Diego, CA to evaluate the coating gystems on two F-14 aircraft stationed with
the VF-211 Squadron. These F-l43, BU #'g 16160! and 161608, were painted with
~Uniecoat (Ref. (1)) at NADEP Norfolk :n June and July 1989, respectively. DRaference
(2) deseribes a potential problem with the batch of Unicoat usaed on aircrafv BUs
181608, Walt Mehafiey (NADEP Norfolk) noted that the coating had a short pot life,
about 1/2 hour, and also cited a cellular structure in the cured finishing system on
the A/C. Therefore, he questioned the performance of the finishing system on this
arreraiv.

2. HReferences (3) and (4) were igsued in regponse to the situation identified in
Ref (2), showing no decreage in performance of the subject coating system. In
addition, the evaluation reports from the VF-21! squadron state that little %o no
corrosion problems huve bean noted on either F-14. However, NAVAIK AIR-5304
requugted that an adhesion test be purformed on the suspect coating system.
Therviore, the squadron preparud ONu small area un each A/C on Thursday, 25 Jan 90,
by applying a wet sponge {(approximately 3° x 3°) to the top centér surface of the
port wing about 8ix fewt in f{rom the und. Then, on Friday, 26 Jan 90, I performed a
wul tupe tdst on both wircraft in accordancu with Raf. (3). No coating rumoval
occurrud duriny the test on the 16160! A/C. On the 161608 A/C, there was coating
removal up to l/4 inch away from the geribe lines. However, there was no blistering
or goftaning of the coatiny in the surrounding area.

3. Although there was gdome coating romoval {n this one spot tast, thé maintenance
reporty indicate that overall, the material 18 still performing well. Furthernore,
whan scanning both the F-l4sg, there wura no obvious arsag of corrosion maintenance
or touch-up on either aircraft, Finally, during visual examination, ! noted that
the substrate whare the coating wag removed did not display the usual irifdescence
from the gtandard chromate convergion coating pretreatment. The absence of a
conversion coating could lead to a loss of adhesion ¢f the finishing systen.

4. I have requested tha latest maintenance data on this aircraft from Jim Brown. !
would recommernd that this maintenance duta be wxam.ned in comparigon to other
aircraft with the gtandard paint system to deotermine 1f there 13 an exceszive number
o! corrosion maintenance actions for this aircraft., Also, I would recommond thet
additional wet tape tcsts be performed on other surface areasd of tha F-14, belore
any decision 18 made rugardiny the fate of the Coating System on thisg aircralt,

A S

Stephun J. Spadatora
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SELF-PRIMING TOPCOAT
EVALUATION REPORT

|

Custsdian />~ ~
&

Acft Flt Hra:

Airerafs BUN H/co/ S/

Je itk =
D‘t. .—‘-—-—-—/——-‘-

Type Service ( ) Ship Based ( ) Shore Basaed ()
Gensral Appearance Satisfactory Unsatisfactory
&) « )

If Unsatisfactory, Why?

Area on Aircraft naeding repair:

Type of repalr required (Light, Touch-up, Corrosion removal, ete)

Ao\/\‘-’—_’ 7c(- el LA-|4 + (g (2 v;-s -
Eage of Nepair: Satisfactory Uu:;ti:iactory.
(>4 ()
If Unsatisfactory, Why?
Adhesion of Self-priming Topcoat:
Satisfactory Unsatisfactory
(< «( )
I1{f Unsati{sfactory, Why?
Overall Ef{fectiveness: Excellent Good
(X) « )
Fair Poor
(¢ ) t )

Additional Comments:
TH'S SELIT TRIMINC ELASTON'TRIC
WORY CENTER'S PRESIM, I 100K

Prepared by} ,/qugg,ggl'/$1{4.4» -
VA R I
Av L7 Lo

o~

TO"CIAT CUSTIM SEENC TO RE THE COTROSICM CONTTOL
FCTWATD TO 3£ ATLF TO MDD UNICOAT TO OUP PAINT SYSTL!.

Send to:

NAVAIRDEVCEN

Warminiater, PA 18074-5000
Auro Mutariasls Divigion
ATTN: Code 8082

Ha&a! Aviation Deapot
Naval Alr Statlon, Bldg V-0Q
Norfolk, VA 28511




SELF-PRIMING TOPCOAT
EVALUATION REPORT

Custodian _/JF -3\ Aireraft BUN /46/001- [0 nazeMﬁQ_
Acft Flt Hrs:

Type Service ( ) Ship Based ( ) Shore Based ( )
General Appearance Satisfactory Unsatisfactory
( « )
11 Unsatisfactory, Why? *Q

Area on Alrcraft needing repair:

?ypo of repalr required (Light, Touch-up, Corrosion removal, ate)
2 shy TRkt 23 R
Eaze of RNepair: Satigfactory Uusatistactory'

SNy )

If Unsatistfactory, Why?

Adhesgion of Self{-priming Topocoat:

Satiatfactory Unsatisfactory
'bk )
If Unsatistfactory, Why?
Overall Effectiveness: Excellent Good
‘~4:*) t )
Fair Poor

t ) t

Additional Comments:

Prepared bdy: L)Z/,/Z//’I/////:”f’/ Send to:

Ay 5777264

NAVAIRDEVCEN
Warminister, PA 189074-5000

Auro Muatarials Divigion ‘
AITN: Code 6082

Na&al Aviation Dapot
Naval Air Station, Dldg V-08
Norfolk, VA "J'll

LA “ i ~



cCs9

SELF-PRIMING TOPCOAT
EVALUATION REPORT

Custodian J/ E 211 Afrcratt BUN /41608 = /0 vate /- 79-50

Actt Flt Hrs:

Type Service ( ) Ship Based ( ) Shore Based (\/)
Gensral Appearance 83 {sfactory Ungatisfactory
y) ¢ )
If Unsatisfactory, VWhy?

Area on Aircraft needing repalr: /’2»,4»).-5, U/’/e’fﬁdffOL;l? ﬁh.ﬁ//"’/’eé&j

Type of repair required (Light, Touch-up, CorroTéon removal, ate)
Yol Teuch-up ¢C

Ease of Repair: Sat{sfactory Unsatisfactory

()
11 Unsatisfactory, Why?

Adhesion of Self-priming Topcoat:

Satisfactory ngatisfactory
¢ ) \& -c\)-ao\/Q
I{ Unsatistfactory, Why?
Overall Effectiveness: Excellent \\?331
( )

Fair Poor
( ) ¢t )

Additional Comments:

Prepared by: z 274'672'{'7{/‘2 ﬁ‘g{ Send to:

] -
AV, §77- 1362 NAVAIRDEVCEN
Warminigter, PA 180674-5000
Aure Matorialos Divigion
ATTM: Codo 6082

Naéal Aviation Dapot
Naval Atr Station, Bldg V-08
Norfolk, VA 232511

LICIEE B Y ”» 1]
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SELF-PRIMING TOPCOAT
EVALUATION REPORT

Custodtan LE-2// Alreraft BUM 08 01 Dare /230°9°
Acft Flt Hras:

Type Service { ) Ship Based ( ) Shore Based £>( )
General Appearance Satisfactory Ungatisfactory

¥ Q] ()
I{ Unsatisfactory, Why?

Area on Afrcraft needing repair: P, T - qp’«r WAty Fa,tel\ Topr Tes T

AR YA
Type of repalr required (Light, Touch-up. Cqrrostion removal, ate)
 kighT Towew D - Corros! enr
Ease of Repair: Satisfactory Unaatis!actory.
oS () :
11 Unsatisfactory, Why?
Adhezion of Self-priming Topooat:
Satisfactory Unsatts!actogy
( ) _ (X)) Feitad (AP Tes T )-.?A 4G
I1{ Unsatisfactory, Why?
Overall Effectiveness: Exce}llent Good
) ()
Fair Poor
¢ ) )

Additional Comments:
THIS STLF PRIMINC ELASTOYEIC TOTCOAT SUSTE!* SFE'S TC LT THT. COFRCSIOM CCOMTRNL
VORK CENTE™'S Ar I LOCK TOTWAPD TO BE AFLE TO ADD UNICOAT TC OUR PAINT 5STEM.
Preparaed by‘ Send to:
[ Da«"ﬁ RAMNT
AA“E? 577 4041 YAVAIRDEVCEN
Warminister, PA 18074-5000

Auro Matarialo Divigion
ATTN: Codoe 8082

uaﬁal Aviation Dapot
Naval Alr Station, Rldg V-0Q8
Norfolk, VA "JS\!

oes % By ﬂ
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Date of Report: 12 Feb 99

Reported by: Charles R. Hegedus (NADC, Code 6862, 215-441-14S2, AV 441-14%52
Donald J. Hirst (NADC, Code 462, 219-441-1473%, AY 441-1473)

Facilities Visited:

NADEP MNorth Island Mark btogel 26 Fes 94
NAS Miramar VF-211, F-i4 sguadron 27 Feb 94
Rockwell John Friday Z8 Feh 543

Mite Garaby

NADEF Alameda Naorm Amdur 1 Mar 9

Connie Huffman
Purpose: Discues UNICCAT's propertiec and appl:ication to additional flzet
aircratt, Inspest two F-14"s with UNITOAT at NAS Miramar. Ferform UNICDAT
spray applicatior cenonstrations at NADEF Alameda and Rockwell.

Discussion: On 2¢ Feb, we met with Meri kogel of the Matarials Engineering
Diviz:on at MADEF Marth Island. We gave him a brief oeckground and status
report on UNICOAT and its performancze on fleet aircraft. 0One of our primary
objectives at this time is to pa.nt an F-18 witn UNICTOAT at Nortn Island.

This oblective 1s being fully supportes by McDonnall Dougias since they are
alzo 'nterested 1n ws1ng the materi1al, Mark sa:d that he 15 alzo interested
1in this objective and tha ne would pursue approval of suzh an application. |
have provided him with & contact at NAVAIR that may be able to expedite this
1ss5ue (Mal. Randy Briziel'. He inforamed us that they are currently using
ptural component applicaticn systems, but that they plan to go tao high volume,
low prescure (HVLP) egquipment 1n 1991. This 1s being driven by the expectation
of future regulations which will limit the transfer efficiency of paint spray
equinment, He also 1nformed us that he enpects the use of chromates to be
rasztricted in the near future.

Twe £-14’3 paintad with UMICOAT are deoloyed in VF-211 at NAS Miramar.
(BUNDOS 161631 and 161698). They were painted at NADEF Narfoik in June and
July of 1789, respective.y. At that tine, there was a suspicion by NADEF
perzonnal that the UNICOAT on the second aircraft, 161608, may be deficient
due t2 a short pot l:fe af the coating at that time. On 27 Feb, we visited
NAS Miramar to 1nspect these two aircraft. We performed 4 dry tape adhesion
tests over various :zections on each aircraft, all indicating adequate
adkosion. Although this test 1s usually performed after 24 hour enposure to
water, this was impossible to ferform since the aircratt are on constant
flight status, In addition to the tape tests, the aircraft were thoroughly
inspected btoth visually and with a 26X mognif,1ng scope. Bath aircraft were
in excellent condition., Cne majcr obsarvation was that there was minimal
(lezz than usual) cracting of the paint arcuns fasteners. CRacking usually
leads to chinping and e; posure of hase metal. [f there was an adhesion
problem, it would certainly show around fastener patterns. We al:zo
interviewad several maintenance perscinnel, all of which stated that the




ce2

coating system was doing well, being more cleanable and requiring less
maintenance than most aircraft. Therefore, based on this data, we feel that
the UNICOAT on both aircraft is pertorming as well as expected and will
continue to do so.

Rockwell is plarning to paint the second X-31 with gloss white UNICOAT at
its Palmdale, CA division. The aircraft is currently in production and
painting is planned for April 199¢. We visited the painting facilities to
brief their personnel on UNICOAT’s application and performance properties, and
to witness a spray application of UNICOAT onto a test specimen. This facility
uses conventiocnal pressure pot application equipment and typical military
aircraft epoxy primers (MIL-P-23377) and polyurethane topcoats (MIL-C-B3284).
UNICOAT would provide them with the opportunity to reduce volatile crganic
compound and chromate emissions. One of the production painters prepared and
sprayed a 2 foot by T foot vertical test specimen with a gloss white UMICOAT.
Two coats covered the specimen well. The painter purposely attempted to apply
an excessive amount of material to cne section of the specimen to determine
the flow characteristics. To his satisfaction, the coating resisted running
and sagging even at a high film build. In summary, they were pleaseD with
UNICDAT’s performance and are anxious to apply it to the next X-31,

On 2 March, we visited MADEF Alameda to observe a field application of
UNICOAT with plural comporent, air assisted airless, electrostatic spray
equipment. Fersonnel performing the test were Connie Huffman of the Materials
Engineering Division, Rob Nixon of the Production Paint Shop, and Dsnnis
Kerfeld of Graca, Inc. The major objective of this demonstration was to
verify UNICOAT s ability to be applied with this state-of-the-art equipment.
Plural component equipment proportions, meters, and blends the paint
automatically during the application process. This avoids mixing excessive
matérial which must b2 discarded. Air assisted airless with electrostatic has
a paint transfer efficiency of 604 as opposed to 29% for conventional spray.
Thus, this equipment significantly reduces wasta. UNICOAT was applied to a
wing drop cell approximately 6 feet long and 1.5 feet in diameter. The
coating was applied to a wet film thickness of 4 mils (A.404 inches),
resulting in a dry film thickness of approximately 2 mils. The coating
displayed adequate electrostatic properties by wrapping around the cell and
minimizing overspray. Both NADEP Alameda and Graco personnel were pleased
with the application performance; however, the coating did not cure to a hard
finish. Since a sample which was mixed by hand did cure properly to a hard
finish, it is suspected that the improper cure was due to the application
equipment. Either the mix ratio was not correct, or the mixing action was not
adequate. Dennis Kerfela said that he would investigate this issue along with
personnel in the Graco Laboratory. Connie Huffman, Norm Amdur, and Rob Nixon
said that they are anxious to paint an aircraft with UNICOAT using this
application equipment when thic problem is solved.

O Rfaspdcsr
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H-3 FIELD EVALUATION




. TivE RADAY "Oéé le

1020 248/87

gpic7itol2 lJO!QOlSDILUl7ﬂllﬂllll02l03100l0031092|U71862|l3I0410112l05|

ot ot i ) [ _|-_|__|_,|__|__|_,|,__ SN DIV N NS PN DEPIIPIS DR
T XIS I

U2YUV RUCOSGLeS21 245!235-UUUU-°IUEOFSQ.
R UBULY
0318232 SEP 87

L
0 FUFOFSA/NAVAIRDEVCEN VARRINSTER PA
W g
UUFARAR/CONNAVAIRPAC SAN DIEGO CA
T .
NCLAS //N10363//
UBJ: SELF-PRINING POLYURETHANE COATING
© THIS DEPOT IS VERY MWUCH INTERESTED 1IN EVALUATING
CLYURETHANE COATING. POTENTIALLY, THIS COATING MAY
RUCESSING TIME AS VELL AS REDUCE MAINTEHANCE OUE 10
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1. REF A REQUESTED 352 GCALLONS oF THE SELF-PRINING TOPCOATY DEVELAPED
AT THIS CENTER. THE COATING 1S5 Yo BE APPLIED TO TUH SH-JK’S FoOR
TN-SERVICE TESTING. WE ARE EXTRLMzL/' INTERESTED IR FIELD
TESTIRG OF THIS COATING AND $ILL PHOVIDE THE REQUESTED RATERIAL
2. POC ON THIS SUBJ IS C. R. NEGCEDUS, CODE LOL2., AV 441-1432.
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TRIP REPGRT 4/18/88

NADEP Pensacola massage 9913147 of Ozt B6 requasted that NADC provide Self-
Priming topcoat for application to tnree H-3 helicopters for field evaluation.
75 gallons of the material were subsequently manufactured® by Koppers Chemical,
kewark, NJ and shipped to NADEP Fens., 0On 1Z - 1S April, C. Hegedus and D. Hirst
visited NADEF Pensacola to witness the apslication of this coating to one H-3Z.
Gn 13 fApril, we attended a IJ minute meeting with shop painters to describe the
coating development, mixing -~ application procedures and properties. The shop
persanrel showe? much interest and enthusiasa and indicated that this material
would be welcome for its potential procduction time reduction while minimizing
health hazards. (There are no lead or chromate pignents and the volatile
salvant emissions is lower than the standard paint system.)

The H-3 was inspected gricr to painting and 1t was found that this aircraft
was a special assembly with var:icus tvpes of surfaces, including anodized and
chromate conversion coated aluminum, previcusly primed surfaces, topcoated
aluminum, and caomposites. All of thz areas were clean and ready for paint
except anae coor wihicth was tocccated with a gloss white urethane. This area was
scuff sancded to roughen the surface and enhance adhusion af the Self-Priming
Teocoat. The aircraft hac nurerqus raised rivets over the entire exterior
surface, posing a potantial protlems of running or sagging of the topcoat if
applied too heavy.

The aircraft was painted in the Navy multi-theater tactical camouflage
scheme consisting of three shadas of flat gray: 325237 on the top, 2633¢ on the
sides, and T7649% on the bottom, During application of the coating cnto the
aircraft, several sections wera "double caated" several minutes after the first
coat was applied. Other sactions were given a first coat and a second coat was
ansliea 39 to 45 minutes later. Both methods were successful. Howaver, if
poasible during painting, 1t :s suggested that 2 full coats be applied allowing
15 to &9 minutes betwsen coats. With this praocedure, the desirsd coating
thicrness, 2 mils, can be obtained. The painters at Pensacola adapted to the
Saif-“riming Topcoat quickly and application was e:xcellent. One area had
several slight sags around the raised rivet heads due to a heavy "double coat”
without allowing udequate time for solvent to flash off. Upcn curing, these
sags leveled out and were not discermible. During applicaticn, fluic scepage
érom the a:rcraft occurred twice. In one case, water was blcwn out of a cavity.
This area was gently wiped and overcoated. In the sacond case, hydraulic fluid
lealed cut from seam during application. The area was wiped Just prior to
parnting, After application, the fluid continu.d to flow but the coating
remained 1ntact and appeared to have gcod adhesion. While painting the
atrcraft, several "retain® parels were paitnted to evaluate the coating. One of
these was bare aluminum with no conversian caating, which had only teen cleaned
and cdeoxidized. NADEP Pens 1s expecting that uce of conversion coating will be
prombited and one proposed solution 1s to use the Seif-Priming Topcoat. This
panel will be used to evaluate the coating in a non-chromated finishing system.

The batch of paint used at Fensacola had a raelatively dnort pot-life, 2
nours. Normally & hours 1s desired i1n order to give the pdainters adequate time
to mix, apply, and clean-up, with extra time in case unessected problems arise.
During application of the 36320 color to the sides of the H-J, approximately 9¢
minutes after mixing, this batch of paint became viscous and agplication bhecame
difficult., We informed NACEP personnel that a solution is being studied and may




be available for the next aircraft to be paihtud. The coating was set-to-touch

in approximately 45 minutes and it is expected that the solution to increasing
pot life will not effect drying time.

The morning after application, K. Sanders of the Materials Lab at Pens.
measured the Self-Priming Topccat thickness to be approximately 2 mils and the
40" gloss to be 3-4, as desired. Stencil markings were applied using MIL-(C-
83286 polyurethane topcoat, although the Primer/Topcoat could have been used.
Photos were taken of the entire process and wil. be available. An evaluation
form will be attached tou the aircraft log book for evaluation be fleet
maintenance personnel. Ccpies of completed forms will be sent to NADEP Pens,
and NADC.

N

Plans at NADEP Pens. are to paint 2 more H-3s. QOne of these will not be
conversion coated if tests indicate the coating will provide sufficient
protection against corrcsion, One A-4 pay be painted. A request was made that
we provide samples of gloss white Selé-Priming Topcnat (NADEP Norfolk has made
the same request.)

Sinca application of the Self-Priming Topcoat has gone well on the F-14 and
H-3 and the coating has performed well on the F-14 after two months in tne
field, we suggest more aircraft be painted with this coating, especially
production models of the F-14 and F-18.

G&& / W«/ L/Qw,éy Sl




TEMFORARY ENGINEERING INSTRUCT..N

] ™
2 ||
—
b ——— 1 — TR e~ T L R R T I T I T
HOD A/C ETC, BUREAU/SEQUENCE NO. SURJECT/NOMEMCLNTUKE
SH-3H 148980 / F3I01 ‘ LOGBOOK, ENTRY

MANU, ¥ FART # UTY. AVAIL. TO SHOF FUBLICATION # DATE
ITeEM ULNIT COSTY ESTIMNIED MANHOUKRS REQUIRED/UNIT
FROBLEM AND FROFOSED SOLUTION/REQUEST i

THIS TEl 1S ORIGINATED BY THE MATERIALS ENGINEERING DIVISION.

==

TEMFORARY ENHGIMEERING INSTRUCTIOM: CODE:s J4000

Ref: (a) TEIl S220-88
CEncls (1) SELF-FRIMING TOPCOAT EVALUATION REFPURT

1. As the result of excellent support from all hands in production,
production control, quaiity assurance, and planning, the painting of FI01
went well, Many thanks to all personne'. The engineers from NAUC appreciated
your support and the enthuciastic work and questions by Shop 95120

paintoers,

2. FI0) recieved a high quality finish, The dry and wet tape tests for
adheaion were satifactory. The paint {s holding up well under the constant
contact with hydraulic fluid, :

.

Z. Nz stateed in refl (&), a logbook entry is reyuirced for the subject aircrait,
Lenguest EYE Code 34270 mave Lhe following logbook entry and attach encl (1)

$-TH, Bureau Mo. 148900 Seqg. No. FT01

Tha NAVAIRDEVCEN, Coade 6062, Warminster FA, and NAVAVNDEFROT Pensacola FL,
Materials Engincering Division, Code JA200 are evaluating a new avrcraft
roating., The NAVALIRDEVCEN developed the Self-Priming Elastomeric Topcoat
as & single polyurelhane coating system comparable in performance with

the npory/polyureathane currently used on the SH-2) while praoviding the

Sam@® corrusaon protection, it i more fleible and washable. This coating
ahould reduce the maintenance effort for this aircraft. The self-priming

topenat im conmpatiblie with existing coating systems cited in NAVAIR
0Y-1N-507 repairs.

Aitachod jo a form Jor evaluating coating performance on the subject
Mmroeraft, Fleane submit an evaluation upon roceipt of the aircraft and
on three month i1ntervals, Send evaluationsg to NAVLIRDEVCEN amd & copy ta
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HAVAVMLEFOT, Fensacola.
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SELF-PRIMING ELASTOMERIC YOPCOAT
EVALUATION REPORT
SR-3M, 148980

Custodian

Aircraft Flight Hours

Date:

Service Period Type: Coastal Based ( ) Ship Based { } In-land Based { )

General Appearance:

Satisfactory {( ) Unsatisfactory ( )
If unsatisfactory, why?

Adhesion of Self-priming topcoat: Satisfactory { ) Unsatisfactory { )
If unsatisfactory, why?

Type of repair required, if any: (corrosion removal, spot touch up,
sectionalized repair, etc.)

Area of aircraft requiring repair, if any:

Ease of repair: Satisfatory ( ) Unsatisfactory { )

If unsatisfactory, w

Qverall Effectiveness:

Comnents:

Prepared By:

hy?

Excellent { ) Good ( ) Fair { ) Paoor { )

- - - —

Send to NAVAL AIR DEVELOPMENT CENTER
Aero Materials Division

Code 6062

Warminster,

Material

NAS Pensa

PA 18974-5000

Engineering Division
Code 34200, 8ldg. 741
Naval Aviation Depot

cola, FL

Encl: (1)

32508-5300




QUARTERLY PIEDBACK REPOAT

FROM: I. L. VILLALVA , CORROSION/MATERIALS SPECIALIST,
NAESU DET CECIL FIELD, NAS CECIL FIELD, FL 32218

TO: CHARLES NEDEGUS, CODE 6862, NADC WARMINSTER, PA

sund: SELF- PRIMING ELASTOMERIC TOPCOAT SYSTEM

KEF: NADC RPT. NO. 87010-60

Dlgcusalon Brief:

In compliance with NADC's Evaluation Report form for Heference material,
thase are the field monitoring’'s finings:

After our phonecon in early July, | want to liS-1 & HS-3 Maintenance
Control offices to Inquire about the sircraft (14808e, 148049, 152134) with the
new paint system | met with the following personnel from HS-1 ta digcuss the
paint syetem and why | was making these inquiries ; Lt. Blrch, the Maintenance
Control Officer, ATCS Brun, the Qualily Control Chief, and AMS] Wise, the
Corrosion Work Conter supervizor. I explained in more detall the paint
gystem and what was expected from us in Lhis evaluation.

The Corroston Control Work Center supervigor and ! looked at the sireraft,
1t Jooked great. 1 ask the Corrosion Contrel W/C supervisor when they would
ba doing their corrosion Lnapection and he said the following week. ] informed
him § would return later to see the rezults of the {nspection.

] then went to HS-3 Lo inquire about the two sircraft in their custody,
(148040 and 1%2134). 1 met with AZC Batley, Maintenance Coatrol, and | was
tnformed that the squadron was deployad for s short period, Lhey would return
and leave again f{or approximetly six to eight weeks. Chief Batley algo mention

that the atreraft | wanted to see could very likely be on the ship.




Aircratt (140049) waz in Lhe hanger, but (1521341 was on the ship. 1

iooked st Lhe ane in the hanger and it waz in excellent condition and it too

was gchaduled for a 28 day Corresion inspection.

" After a week's lapge, 1 return Lo look at the results of the inspections
and look for myself al any sction that Lhe squadrons may have taken. Minor
Ltouch-up wag done and the paint system was in excellent condition and well

intact. Coples of the discrepancy sheels with corrective sction were forwarded

on Vo NADC a# [ heve done with all subsdequent inspections,

The two aircraft {n H5-3'a custody have now been out at sea for most of
the past three months. The best test wag probably the trip around Cepe Horn
and the mild storm they ran into!!

HS-1's aircraft has nol been deployed on a ship, dut has made soms low
leva) {lights ovar the ocean.

The paint and -over all coswetic appearsnce of the aireraft remain in ex-
celiont condition. HS-3's aircraft hee had Lhe most touch-ups included the
one with Lhe game new paint systam. Had & little prodblem with the paints net
matching, bub after exposing an srea under & fairing cover, both the Louch-up
and Lhe solar protecied paint color matched(very interssting).

As a watter of Interest, the aress where the (uel hoses and blade cover
stow lines (rope) make conlact with the sircraft gurfaces, were those touched up.

This Self-Priming Elastomeric Topcoal System seems to be Lhe greatast
thing coming-down the pipe line since -81309, AMLOUARD, etc. The corrosion
technicians (HS-3) sald, “the mixing and spraying only cne paint s really the
way Lo got° And 1 concur, eepecislly, tn the flset, where aircraft are such &

greal agsel in the "UP° status and this new palnt system cuts the "DOWN’ Limel!

Signature Date of Repost

&m/ﬂ% | 1Y My (13

Copy to:
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@ 6 APR 890
NAVAL AIR DEVELOPMENT CENTER

TRIP REPORT

SUBJECT: INSPECTION OF UNICOAT PAINTED H-3 HELICOPTERS
LOCATION: NADEP, Jacksonville, NAS, Jacksonville, FL

PREPARED BY: Stephen J. Spadafora and Anthony T. Eng (Code 6062)

ENCLOSURE: ]) Attendees List.

Around April of 1088, three H-3 helicopters were painted at NADEP
Pensacola with an experimental coating (Unicoat - Self-Priming Topcoat)
developed at the Naval Air Development Center. Two of these airorafi were
assigned to HS-3 (Bureau Nos. 1480490 and 1852134) and the third was assigned to
HS-1 (Bureau No. 148980). In addition, one of the two sircraft assigied to 43-3
{Bureau No. 148049) was not chromate conversion costed prior to paint
application. 1In order to determine the effectiveness of the new coating systenm,
an inspection team was assembled at NACEP, Jacksonville to assess the condition
of these aircraft. The members of this team are l{sted in enalosure (1),

On 9 April 1089, the team met at NADEP, Jacksonville to discuss the
coating service evaluation program and to inspect the three aircraft. The
meeting be an wilh an overview of NAVAIRDEVCEN's Unicoat and Non-chromate
conversion coating programs. Following these overviews, an explanation of the
field service evaluation of the Unicoat pajinted H-3's was given by both Xan
Sanders and Steve Spadafora.

After the initial meeting, the group proceeded to HS-3 to inspect the
aircraft. However, the two aircraft which have been sea deployed were (n
ordinance and coild not be evaluated up close. Arrangements were made to return
the next day to 7arry out the inspection. Unfortunstely, due to travel
constraints, Tony Eng and Steve Spadafora {rom NADC could not stay over the
extra day for the inspection. Therefore, the results from the itnspection will
be presented in reports from NADIP, Pensscols and NADEP, Jacksonville. In
addition, the group investigated the H-3 helicopters in the squadron that is
applying MIL-C-81300 to the airoraft to improve their appearance. Norris Reeves
NADEP Pensacola was also there to evaluate these sircreaft. Although the
helicopters appeared to be much cleaner than those of other squadrons, they also
looked very glossy. Xen Clark (NADC) will be evalusting these airoraft next
week and a detailed report can be obtained from him. Finally, the one
helicopter that {s stationed at NADEP Jacksonville (non-sea duty) was examined.
This aircraft had numerous touch-up areas, however most of these areas appeared

@ to be the result of mechanical damage (rivets in these areas were worn flat).

R IRIYAY e (RN,
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RADEP Jacksonville 4 APR 89

|
B
ﬁ Attendees List
NAME FACILITY / CODE PHONE o

1) Stephen Spadafora NAVAIRDEVCEN / 8002 {218) 441-2704
. (A/V} 441-2704

2) Anthony T. Eng NAVAIRDEVCEN / 0002 (2187 441-3200
(A/V) 441-3200

3) XKen Sanders NADEP, Psnga-ola / 3412 (004) 45%2-3%33
(A/V) 922-38%3

4) Everlene Johnson NADEP, Jacksonville / 342 (604) 772-4810
{A/V) 35432-4516

5) Ralph wheat ’ NADEP, Jacksonville /7 347 (004) 772-4810
(A/V) 042-4510

8) Michael Linn PSD, Jacksonviile / 343 (004) 772-4819
: (A/V) 042-4519

7) Patty Betzig PSD, Jacksonville / 343 (004) 772-48190
(A/V) 942-4819

8) Luis Carney PSD, Jacksonville / 343 (004) 7T72-4%10
(A/V) 942-4819

ENCL. (1)
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REPORT OF TRIP TQ: HELANTISUBRON ONE, HELANTISUBRON THREE, HELANTISUBRON FIVE,
N.A.S JACKSONVILLE FL

DATE OF TRIP: &4 APRIL « 6 APRIL 1989
MADE BY: Xannath M, Sanders, PSD Code 34200

PURPOSE OF TRIP: To evaluatae the performance of Unicoat Polyurethane Coatfng of
Hed aircraft finishad in spring of 1988

Ref: ia) Naval Afr Navalapmant. Cantar 1 TR 4123 Ser ANMK2/010242 nf 16 Der 1988
b) Naval Afr Devalopment Cantar Trip Report to N.A.S. Ocaana of 23 Feb 1589
(e) MCAIR Trip Report to N.A.S. Oceana of 23 Feb 1989
(d) ?3;31 Air Davelopment Center Trip Report to NAVAIRSYSCOM of 31 March

Fnel: (1) Vict af Attandess

1. BACKGROUND: SH-3H's BUNQOS 148380, 152134, and 148049 ware finished in the
tactical paint scheme using MADC's polyurcthano coating formulation, now dubbed
“Unicoat”, fn colors 35237, 36320, and 36495, The material was provided by NADC
for field test on rotary wing aircraft.

1.1 In April 1988 SH-3H, 148980, was the first rotary wing afrcraft finished with
Unicoat, This fnitiating procass was overseen by NADC's engineers, Charles
Hegedus, and Donald Hirst. The only significant problem encountered with the
finishing process was tha short 2 hour potlife. Before the second coat could ba
applied, the material had become quite viscous. Bunos 152134 and 148049 were
subsequently coatad using two pot batches. Film thicknass maasurament.s wars made
to verify adequate coverage. The thicknaesses ranged between 1.5 to 1.0 mils. Gloss
measurements were predominately 3%, NADC had determined that cleanabilty 1s bast
when the coating finish has a gloss of 4% or battar.

1.2 The painters applying the new coating were very pleasad with the application
properties: hiding, wetting, and f1im leveling, The painter, who mixed the paint
batchas, found the mixing propurties and the clean up satisfactory. Supervisor
personngl found the slimination of tha priming operstion quite advantageous. The
occupational advantagas of the coating: no lead or chrome, low VOC's, and no
priming step, were well recafved by all producticn personnel.

1.3 Alruraft 148049 was the last sfrcraft finished with Unicoat 1n June 1988, AT
thin tima, the Industrial wasts trpatmant plant nn the naval air statian na longer
accepted chrome or cyanide salts for traatment, Following several salt fog studies
of Unicoat, this Code saw Unicoat as an 2lterative to chamical conversion coating,
"alodine", To test Ynicoat's corrosion inhibiting capabilities, the Depot painted
this aircraft after a phosphoric acid deoxidizing treatment and without alodine.

1.4 Adrerafe 152134, and 1408049 were assignud Lu H3=3 al N.A.S. Jatkaunvi1le. BUNO
148980 was assigned to HS-1 also at N.A.S. Jacksonville. Reports from thase
organizations have basen intermittant and sketchy. The comments received ware
positive on the Unicoat performance.

1.5 References (a) and (b) raportad good field evaluations of Unicoat applied to
an F-14 by NADEP Norfolk. The evaluators reported no pesling, or other adhasion
failures, and no negative change in the incidencs of corrosion. Re¢ferance (c)
reported avidencea of macro and micro cracking. :

Enclosure (2) page { of 3




1.6 The nead for evaluations of the Unicoat finished H~3 aircraft was reported in
references (a) and (d). This traveler desired to evaluate the subject aircraft so
that tha accumulated information would haelp the Dapot and NAVAIR decide what
action to take in the development of Unicoat.

2.0 Tha evaluation of tha Unicoat finished aircraft began on the morning of April
5th, at the Materials Engineering Laboratory of NADEP Jacksonville, with a2 round
table discussion of the developmantal status of Unicoat, A 11st of attendeas 1s
provided in enclosure (1). Ish Villalva, Fiald Engineer, NAESU DET, Cecil Field
was host for this aevaluation, Anthony Eng and Stave Spadafora from NADC Code 6062
explainad the problems attributed to Unicoat following the F-14 aevaluation and
passed out a draft of the Unicoat specification. NADEP enginears and NADC
enginaers discussad what pertinent information to collect when axamining the
Unicoat finished helicopters.

-
"
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2.1 Tha avaluation group viewed two of the helicopters at the hangar of HS-3. BUNO
152134 was the sacond of the three aircraft finished with Unicoat, and 148049, the
last, did not recafve a chamical conversion coating prior to finishing. The
aircraft were not cleaned; exhaust and petroleum products soiled the fusaiage and
cowlinrgs. On comparison, the coating system on the aircraft looked as aqually
dateriorated as any othar aircraft in tha hangar.

2.1.) BUNOC 148049 was examined first. Several areas were repainted to obscure old
markings, and for corrosion control. Unlike the F-14 aircraft, it had baeen
overpainted frequently fore and aft. Most repairs were made in high traffic
areas or areas subject to adrzsion, 1.e. the cargo door path, and tie down rings.
Areas sunject to corrosion, 1.e. aft of the ice shield, were touched up and the
corrosion arrasted. Photographs ware mads to documents these charactaristics.,
Thickness measurements ranged from 1.5 to 3 mils {n areas not having touch up, and
3<6 mils in areas having touch up, No seam to seam repainting had been attemptad.
Gloss measuremants ranged from 3 to 5% depending upon the amount of residual ol
on the measured aresa. Dry tape adhesion tests were performed on several
overpainted areas and no 1ifting could be initiatad. Though tha apoxy topcoats did
not match the color of the original paint well, touchup accomplished with Unfcoat
did matched well,

2.1.2 BUND 152134 was 1n a condition similar to 148049, There ware no large areas
of rapainting, and touch up was genarally gonfined along rivet 1ines. Corrosion
did appear to be initiating around some r{vats. Measuremants for coating thickness
and gloss were similar to 148049,

2.1.3 Discussion with the corrosion control team leader on the unimpressive
cordition of Lhe atrccalt rasuliad 1n & polite p.olast. He strongly held to the
opinion that these aircraft required a fraction of the time his mazintenance team
expended on other aircraft. Ish Vallalva seconded this opinion, HS=3 did not have
ary other atrcraft undergoing SOLM coinciding with these.

2.2 HS<1 had the first He3 Painted with Unicoat, BUNO 148980. The paint scheme had
the same appearanca as HSe3's aircraft. Most noticeable were tha areas on the
fiberglass components which had overpainted repairs. As with HSe3 the HS-1
personnal balieved that the Unicoat reduced their maintenanze time, Differinyg from
the HS=3 aircraft, HSel had begun coating the aircraft with corrosion pravsntative
compound to help keep airc-aft fluids from adhering to the aircrart surfaces. A
nefghboring squadron, HS=5, had consistently performed this practice, and their
fleat had 3 “1ike new" appearance, Becausa 148930 had nat besn repainted prior to

page 2 of 3




application of the corrosion preventative compound, 11ke HS-5's afrcraft, the
corrosion preventative compound did 1ittle to remove the sofling films already
accumulated on the aircraft surface.

3. A comparison of the equipment condition data for the Unicoat finished aircraft,
and a1l previous H-3 aircraft leaving SOLM 1n calendar year 1988, 1s as follows:

3.1 Unicoat finished ajrcrafe:

BUNO FLIGHT HOURS SHIP TIMZ  TOTAL MMH MMH/FLIGHT HRS**
148580 SHe3H 7 =MAR 89 0 {15 .
148049*SH-3H 428 JUN 88-MAR 89 268 176 0.41
152134 SH-3R 489 JUN 88«MAR 89 144 159 0.28

* No chemical conversion coating applied prior to application of Unicoat
** For comparison purposes

3.2 Pravious five afrcraft with standard coating systam

BUNO FLIGHT HOURS SHIP TINE  TYOTAL MMH  MMH/FLIGHT HOURS
143999 SH-3H 624 JAN 88-MAR 89 410 448 0.72
156499 SH-3D 398 JAN 88-MAR 89 70 9 0.02
148050 SH=3G 3356 MAR Bi=MAR B9 7 82 0.24
TRAARR SH.D  A1R ADD RR.MAD RQ n n? NIk
149C06 SH-3H 409 MAY 88-MAR 89 275 N 0.66

4.0 To summarize, Unicoat did not have the clean and outstanding appearance one
expactad bagsed on tha F-14 avaluations, howavar based on tha tests performed on
the coating system during the field evaluation, the 3M data, and the opinions of
tra atrcraft osupport paragornal, Unicoat 1o parforming wall. Thias evaluator
concludes the following:

4.1 The epoxy topcoat doss adhers well to aged Unicoat and fleat pir:onncl are
satisfien with 1ts paintadility,

i 4.2 The squadrons are experiencing some reduction in manhours for corrosfon

: control since the receipt of Unicoat finished aircraft, High traffic arsas do not
annaar to rastat waar any worsa than tha convantional coating rystam, and
corrosion still attacks around rivet heads. No adhesfon or corroston problems wers
noted on steel mambers 1ike the landing gear.

4.3 No macro cracking was {dentified anywhere. No micro cracking could be found
around rivets using a 10X magnifying glass,

4.4 No case for greater cleanability could be made for Unicoat basad on thase
alrwrafte This Dwpul Jdid nul cunlirul Lhe cualing system gloas, continuing Lhe
cleanability problem the fleat experiences with conventionally finished aircraft,

5.0 Based on this evaluation, this evaluator recommends the Depot pursue an
sxpanded use of the Unicoat system,

D Fint e A, Bandias

page 3 of 3
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Enclosure (1)
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Attendance Listing for: Unicoat Evaluation/ Chrome Elimination

at NADEP Jacksonville

Tony Eng NADC
Steve Spadafora NADC

Ken Sanders NADEP Pensacola
Everlane Johnson NADEP JAX/342
Ralph Whaat NADEP JAX/342
michael Linn NAULY JAX/34)

Patty Bet2ig NADEP JAX/343
Luis R. Carnay  NADEP JAX/343

AV 441-3269
215 441-2704
AV 441-2704
904 452 3554
AV 9223553
AV 94244516
AV 9424516
AY 942-4519
904 7724519
904 772-4519
904 772-4519
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SELF-PRIMUNG ELASTUMERIC TOPCDAT
LJALIAT IO RLEPORT
SH-3W, 24 180

Custedtan M S-/ . o Late: __é 25/5y @u/k,)

Mrcratt Flight Hours
Service Period Type: Coastal Based (¥ Ship Based { ) In-Land Based ()

Genaral Appegrance: Satisfactory 0/3 Unsatisfactory { )
1f unsatisfactory, why!

PR A% SR PR S

073

Unsatisfactory { )

Adhesion of Self-priming topcoat: Satisfactory {
1f unsatisfactory, why?

Type of repair required, if any: (corrosion removal, spol touch up, /(/,,..5
sectionalized repalr, otc,)

Arca of aircraft requiring repair, if any: Nowe

Lase of repair: Satisfactory () Unsatisfaoctory { )
1f unsatisfactory, why!

verall Effectiveness: tExcellent (“{/ Gond { ) Fair ( ) Puor ()

Comnents:

ey (oed Ev(éu.n) S Aps

Propared By: S;Eyix

Send to: HNAVAL AIR DEVELOPMENT CENIER
Aerv Materials Division
Cnde 60162
Warminster, PA [B89/4-5000

Material Enyineerinyg Division
Code 34200, nidy 241
taval Aviation Bepnt
HAS Pensacola, FL J2508-5300




SELF-PRIMING ELASTOMERIC TOPCOAT

EVALUATTON REPGRT
SH-211, BUNO Y% § %0

Custodian _4S -/ Date y
Afrcraft Flight Hours 2& Dy Twsp, (l:‘.’ )

Service Period Type: Coastal Based (~J Ship Based ( ) In-lLand Baséd ()

General Appearance: Satisfactory (+~} Unsatisfactory ( )
If unsatisfactory,... why?

Adhesion of Self-priming topcoat: Satisfactory (P( Unsatisfactory ( )

T of repair r ired if any: Corrosfon removal, spot touch-up
e pair resd Y sectional{zed repair, etc. '

SE& ATACHED SHEETS .
Area of aircraft requiring repafr, 1f any:  A4ic  ¢,/, ."

Ease of repair: Satisfactory ( '{ Unsatisfactory ( )

. ?
If unsatisfactory, why? Wouen kixé 10

Overall Effectiveness: Excellent (“f Good ( ) Fair () Poor ()

Comments:

Prepared By: _,.Q:y/\.

Send to: NAVAL AIR DEVELOPMENT CENTER
Aero Materfals Division
Code 6262
Hmni nster, PA 18974-5808

Materfals Engineering Divisfon
fode 34200, Bldg. 741

Naval Aviation Depot

NAS Pensacola, FL 325¢8-5300

Have vsio GAmE THE Panr,




SELF-PRIMING ELASTOMERIC TOPCOAT
EVALUATION REPORT

Custodian _ HS-1 Date /2 Seer. /537

SH-3H, BuNos 148049 ( ) 148980 ™ 152134 ( )  Aircraft Flight Hours

Service Period Type: Coastal Based (X) Ship Based ( ) In-Land Based ( )

General Appearance: Satisfactory (X) Unsatisfactory ( )
If unsatisfactory,... why?

Adhesion of Self-priming topcoat: Satisfactory () Unsatisfactory ( )

Type of repair required, if any: Corrosion removal,(spot ~to“1'1'c-h-u-p;3
sectionalized repair, @tT——"

Area of aircraft requiring repair, if any:

Ease of repair: Satisfactory ) Unsatisfactory ( )
If unsatisfactory, why?

Overall Effectiveness: Excellent (/Good () Fair () Poor {)

A

Comments: L: Q[ Jomci pw o TOF 0F SPIMSoNs ANd OTHEL VERY SMALL AR 45

7 A . -~
Prepared By: \% A/t//%ﬁ—

Send to: NAVAL AIR DEVELOPMENT CENTER
Aero Materials Division
Code 6062
Warminster, PA 18974-5000

Materials Engineering Division
Code 34200, Bldg. 74l

Naval Aviation Depot

NAS Pensscola, FL 32508-5300

5 e g e
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SELF-PRIMS ELASTUMSRIC TOPCHAT
EJALATIUN REPORT
A NX
SH-3M, ’5'2[3!/ (‘,2

Custedtan _ /1S -3 Date: __{_/2? &

Aircratt Fliyht Hours

Service Period Type: Coastal fascd ('f// Ship Basecd ( ) In-Land Based { )

General Appcarance: Satisfactory (#f  unsatisfactory { )
1f unsatisfactory, why?

Adhesion of Salf-priming topcoat: Satisfactory (’1" Unsatisfactory { )
1f unsatisfactory, why?

o e

Type of repair fequlred. if any: {corrosion rauovakz spot touch up, )
sectionelized repair, etc.)

— . PR Y
Area oi alrcraft requiring repair, If any: Tare Wuete D““ ("”) KrRER

fase of repair: Satisfactory ('{ Unsatisfactory { )

1f unsatisfactory, why!
Qverall {!feéttvencss: Excellent (“1/ Good { ) Faire ( ) Pour { )
Cumnents:

Prepared By: \le44_

Send to: MNAVAL AIR DEVELOPMENT CENIER
Aero Matertials Division
Cnde 6062
Warminster, PA 18%74-5000

Materia! Englincering Division
Code 34200, nidy 741
Naval Aviatton y::pnt
HAS Pensacola, Fi 32508-5300
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SELF-PRIMING ELASTOMERIC TOPCOAT
EVALUATION REPORT

Custodian HS'Z Date:.}/O Q’I’ 28

SH~3H, BuNos 148049 ( ) 148980 ( ) 152134 ()  Aircraft Flight Houzs @9 7[:1
“r2

Service Period Type: Coastal Based ( ) Ship Based (/ In-Land Based ( )

General Appearance: Satisfactory (V)/ Unsatisfactory ( )
I1f unsatisfactory,... why?

Adhesion of Sclf-primiug topcoat: Satisfactory ('/( Unsatisfactory ( )

Type of repair required, if any: Corrasion remowal, spot touch-up,
sectionalized repair, etc.

Area of aircraft requiring repair, if any: 59(,»,\1‘,0,.1 agtas

Ease of repair: Satisfactory (/{ Unsatisfactory ( )

I1f unsatisfactory, why?
Overali Effectiveness: Excellenc (/)/Good () 7air () 200r () S
Comzents: _. ‘ . . —— L ‘

JEAPCCAT  EX D T t",y PECTIME O TS P&/AJ/ . o

Vi

Rt
N ;3 =
A / 'y ~ ,?;. o

Prepared By:ﬁf/ﬁ(‘:ﬂi 52 Efi"”'e 2 Es
TRE!

Send to: NAVAL Al DEVELOPMENT CENTE/ : ‘5
Aerou Materials Division s

Code 6062
Warminster, PA 18974-5000 ookl

Materials Engineering Divisicn
Code 3420V, DBldg. 741

Naval Aviation Depot

NAS Pensacola, FL 32508-5300




02
SELF-PRIMING ELASTUMIRIC TORCHAT
EVALMATICN 2LPoaT
SH-3H, 148049

Custedian _HS'-B . Date: __ 7 a /; oY,

Aircratt Flaignt MHours

. . !/e NE"C) -
Service Period Type: Coastal fased (“f Ship Based { ) In-Lund Based { )

General Appugrance: Satisfactory (V) Unsatisfactory ()
1f unsatisfactory, why?

Adhesion of Self-priming topcoat: Satisfactory (V) : unsatisfactory { )
If unsatisfactory, why?

Type of repair required, if any: (corrosion renovel, spot tousi up,
sectionalized repair, etc.) I a.)

Area of aircraft requiring repair, if any: Aowné

Ease of repair: Satisfactory («)  Unsatisfactory ( )
If unsatisfactory, why!?

Qverall Effectiveness: Excellent (+) Goud () Faic ( ) Duar { )

Cuonments:

Prepared By:

Send to: NAVAL AIR DEVELOPMENT CENTER
Aero Materials Division
Code 6062
Warminster, PA 18974-5000

Material Engincering Division
Code 34200, 81dy 741

Naval Aviation Lepot

NAS Pensacola, FL 32508-53u0




SELF-PRINING ELASTOMERIC TOPCOAT
EVALUATION REPORT

Custodian /1 35-3 Date ZO OCTZX .

SH-3H, BuNos 148049 ( ) 148980 ( ) 152134 () Aircraft Flight Hours /O, 4%.3

‘ ’
g

i
Service Period Type: Coastal Based ( ) Ship Based (/) Iu-Land Based ( )

General Appearance: Satisfactory (/( Unsatisfactory ( ).
I1f unsatisfactory,... why?

Adhesion of Self-priming topcoat: Satisfactory (’(Unntiafactory ()

Type of repair required, if any: QCorrosion remawal, spot touch=-up,
sectionslized repair, etc.

Area of aircraft requiring repair, if any: fxfip.‘u:‘ll 7)}(-"‘1

Fase of repair: Satisfactory (/{ Unsatisfactory ( )
If unsatisfactory, why?

e

Overall Effectiveness: Excellent () Good ( ) PFair ( ) Poor ()

————

Comments: ‘lp\' TATY red RtMle tEFedride e "\'&\5 Tc.m)f,

Prepared By: & C:.-\\-.Q b}.s //LZ.M..—.

Send to: NAVA-, AIR DEVELOPMENT CENTER
Aero Materials Division
Code 6062
Warminster, PA 18974-5000

Materials Engineering Division
Code 34200, Rldg. 741

Naval Aviation Depot

NAS Pensacola, FL ~32508-5300



SELF-PRIMING ELASTOMCRIC TOPCOAT
EVALUATION REPORT
SH-3H, 148049 e

Custodian A/S 3 Date: KL/ &

Aircraft Flight Hours (0793

Service Period Type: Coastal Based ( ) Ship Based (X) In-Land Based ( )

General Appearance: Satisfactory (X) Unsatisfactory ( )
If unsatisfactory, why?

Adhesion of Self-priming topcoat: Satisfactory (X) Unsatisfactory ( )
If unsatisfactory, why?

Type of repair required, if any: &orrosion remo?l/; éﬁot touch upy

sectionalized repair, etc.)

Area of aircraft requiring repair, if any: )
SPORSIR | STUBWMS , WA PSHILTD

Ease of repair: Satisfactory ( ) Unsatisfactory { )
1f unsatisfactory, why? .

Overall Effectiveness: Excellent (X) Good ( ) Fair ( ) Poor ( )

Comments: . _ . _ ;e v oa
SciF- Prinmainy TOP COAT Yevy CFEEeTIvE O Fuslaqy TO dAie,

Send to: NAVAL AIR DEVELNPMENT CENTER
Aero Materizis Division
Code 6052
Warminster, PA 18974-5000

Material Engineering Division
Code 24200, Bldg 741
Naval Aviation Depot
NAS Pensacola, FL 32508-5300
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DEPARTMENT OF THE NAVY
NAVAL AVIATION BEPOY
suULBING B2
NAVAL AIN STATION

" SR PR O
PENSAGCOLA. PLONIDA 35008°8000

13080
342/0030:KMS

From: Command{zj Officer, Maval Aviation Depot, Pensacola, FL
To: ggnn;gg;?gsgég1cer. Naval Atr Systams Command,(AIR 53040). Washington,

Subj: PRODUCTION SCALE EVALUATION OF "UNICOAT™ POLYURETHANE COATING SYSTEM

Encl: (1) Specification for Unicoat Polyurethane Coating System

(2) Trip Report to KS=1, HS-3, HS-5, NAS Jacksonvilla

Ref: (&)  Phoncon betwwen COMNAVAIRSYSUUM {AIR 530%0) teitan Virnall/
NAVAVNDEPOT Pensacola (Code 34200) X,M, Sandecs of 24 May 1989
(b) MILaSTDG2161, paragraph 4.2.1 Finishes,
{e) OPNAVNOTE 5090 Sar 451/8U58453% of 13 May 1988

1. As discussed in reference (2}, this Depot requests authorization to deviate
from reference (b) to use the Unicost Polyurethane Coating System specified in
enclosure (1) for the Schadula Depot Lavel Maintenance of He53 praogram,

2. NAVAIR will benefit from the data base generated from hlving an entire program
finished in this new coating systom. Licensed manufasturers will hive 3 demand on
Unfcoat and large batch formulations will finally be produced, a desire NAVAIR
exprassad in raference (a2). Large batch formulations will enable aircraft
manufacturers to Judge Unicoat's production worthiness.

3. This Depot has 1ssued this request expecting to raduce operating costs while
improving product quality.

3. Thres SH-3 helicopters were finished using the Unfcoat system in spring of
1988, Enclosure (2) shows the reduced hours {n corrosion control on rotary wing
aircraft and improved customar satisfaction., Reference (a) stated the same
findings for NADEP Norfalk's F-14 finished in February of 1988, )

b. Ouring the finishing of the first SHe3, Depot production was pleased with
tha perrormance of the Unicoat 1n application and resulting reduction of labor
hours in eliminating the priming operation., The Depot can reduce 1/6th the
manhours per aircraft for finishing He53's by adopting this process. These
aircraft will procaed directly to topcoat application from surface treatment,

t. Refersnce (c) astablished policy for minimizing hazardous waste generation,
Each year atreraft finishing generates 15,000 gallons .of paint retatad waste at
NADEP Pansacola. B{ eliminating the priming process, the Depot can reduce the
volume of primer related wiste and save the $<00/gailon requirad for-disposal.




LS

Subj: PRODUCTION SCALE EVALUATION OF "UNICOAT" POLYURETHANE COATING SYSTEM

d. A coating systam'minus a primer layer means that problems or questions
concarning primer quality and performance arg eliminated. This code has
repeatedly tested the adhasive properiies ¢f Lhe Unfcoal system and found it Lu
have adhcaion comparabla to MIL-p-08502, epory primer,

Other benefits from ths introduction of Unicoat to production appiication are:

&, Tha Depot will have a finishing product which is neither lead nor chrome
pigmented.

b. Whan properly applied Unicoat coating is smoother; flset personnel will find
the coating easier to clesn and repair. With the fleat spending less time on
corrosion control, flight operations could increass.

5. Corrsspondence on this subject should be directed to K. M. Sanders, Materials
Engineering Divisian, Code 34200, Bldg. 741.

C.N-Hag o
C. Ky lhayes

By diraction

Copy to: {(w/o encls) :
COMNAVAIRSYSCOM, (AIR-41121E/AIR-B164X/AIR-5115C) (w/enc] (2))
NAVAIRDEVCEN (Code 5062) ‘ ,

NAVAVNDEPOT Alameda, CA (Code 054)

NAVAVNDEPOT Charry Point, NC (Cods 354)

NAVAVNDEPOT Jacksonville, FL (Cod2 340)

NAVAVNDEPOT North Island, CA {Code 340)

NAVAYNDEPOT Norfolk, VA (Code 360)




COMMENTS:

H5-1’s5 Aircraft BuNo 148984, side # 3449, has been in the water (sea) twice.
The first time was in July 20, 1989 and water taxi for ten (1¢) miles causing
much sea spray all over the aircraft. It was washed, rewashed and Emergency
Feclaimation procedures were conduct2d in accordance with precedures spelled out
in the NAVAIR manuals, NA @1-1A-S09 and NA 16-1-548, Aircraft Freservation
manual, MA 13-@1-503, was also used in represerving those components requiring
such action. These procedures were started as soon as the aircraft was brought
back to the Air Station.

The second time was August 12, 1939, and this tise it water ta:i for
approzimately fifteen (15 miles. A single engine lift off brought it in to the
air station (Maypart). The same procedures as the first time were conducted.

Close scrutiny is being practiced on this aircraft because of the sea water
expousre. The aircraft looks very good and the new paint system seems to have
endured all abuse and abrasions.

Ish Vallalva
NAESU Corrasion Specialist
MAS Cecil Field, FL




SELF-PRIMING ELASTOMERIC TOPCOAT
EVALUATICN REPORT

Custoedian H S - 3 Date JJ&]/Q a‘/ w9

SH=3H, BuNos 148849 ( ) 13uysy ( ) 152134 w]  Alrcraft flignt Hours
(62

Service Perind Type: Coastal Based { ) Ship Based (V1 In-Land Based [ )

Genoral Appearance: Satisfactory («f Unsatisfastery { )
If unsatisfactory,... why?

Adhezion of Self-priming topceat: Sakisfactory (94//Unsatfsfactory {)

Tyre of repair reyuirved, {F 3nay:  Corrosion remeval, spot touch-up,
sekfonalized repair, etc.

(ou"tﬁ/é MiINor TOoueHN y»
Area of aircraft requiring repair, 1f any:

Ease of repafr:  Satisfactory («F Unsatisfactory ( )
1¥ uncaticfactory, why?
None

Overall Effectivencss: Excellent (‘7//600d () Fatr () Poor ()

Comnents: (’/0 Cuem. Conv. Cm} THS AMCRAES 0PEANTE D

A SHiP For S/Xx WEEKS,

-
Prepared By: éz i‘/g@_&

Send to: NAVAL AIR OEVELOPMEANT CENTER
A¢ro Materfals Divisfon
Codw 6062
Warminster, PA 18974-5809

Maler{als Ungineering Division
Code 34209, B81dg. 741

Naval Aviation Depot

NAS Pensacola, FL  32508-5300

-
a0 F




SELF-PRIMING ELASTOMERIC TOPCOAT
EVALUATION REPCRT

Custodtan __AFC - 2 Bite 73720 /@5
I/
3H=3H, BuNos 148043 f/7/248988 () 152134 () Aircraft Flight Hours
(¢4

Survice Perfcd Type: Coastal Based ( ) Ship Based (vd// In-Land Based { )

Gunvral Appoarance:  Salisfactery (H/Unsnﬂsfactovy ()
IF unsatisfactory,... why?

Adheafon of Self primluy topocoats  Satfefactory (Vf’/Lnsatisfactory {)

Type of repair required, ff any: Cerrosfon removal, spot touch-up,
secbionalfzed repair, etc.
ﬂllo& 7“.:. - L ‘,‘“’
Araa of afveraft raquiring repair, if any,

/Vuld‘

Easie of repafr:  Satisfackory (V1/ Unsatisfactory ( )
If unsatisfactury, why?

Overal) Effectiveness: Excellent { ) Good @/f//Fafr () Poor ()

SIS AumeRaABT OPELANTED oFF A SHKHIF Fom $/k(6) w s

7
Prepared By: 2

Send to: NAVAL AIR DEVELOPMENT CENTER
: Aero Materfals Division
Code 6062
Warminster, PA 18974-5099

Materfals Englineering Division
Code 34208, Bldg. 741

Naval Aviation Depot

NAG Penzacnla, FL 725PAR-570A




“ywrcmr’
Wmc ELASTOMERIC TOPCOAT
EVALUATION REPORT

Custodian /L/S"J (.7‘/73 Date //,/ }J/B 12

SH~3H, BuNos 148049 \";r’ 148980 %15213# () Aircraft Flignt Hours 9 702, A
adwpangul., .

Service Period Type: Coastal Based d/f//Ship Based ( ) In-Land Based (Lﬁ/

General Appeazance: Satisfactory (05//Un'ltiﬂfﬂct°ry ()
1f unsatistactory,... why?

Lihesion of Self-priming topcoat: Satisfactory a*f/ Unsatisfactory (-

Type of repair required, if any: Corrosion removal, spot touch-up,
sectionalized repair, etc.

Mikox Touewm bl on ABCArED Ruwsr hEwds

No s

Area of aircraft requiring repair, if any:

Esse of repair: Sstisfactory (‘TI/Unsntio{.ctory ()
1f unsatisfactory, why?

Overall Effectiveness: Excellent @’f/’Good () Fair () Poor ()

Comments:
All:laﬂ)’ ON FlLiéwr 4747“5, Wil BRE INJuc FE D LFen

] \
Congosion ZamsoGeT 0 AT A LATE. r,,,,.‘;/’;wa?:s—m)

Prepared By: M

Send to: NAVAL AIR DEVELOPMENT CENTER
Aero Macerials Division
Code 6062 '
Warminstezr, PA 189745000

Materiuls Engineering Division
Code 34200, Bldg. 741

Naval Aviation Depot

NA> rensacola, FL 32508=5300




SELF-PRIMING ELASTOMERIC TOPCOAT
EVALUATION REPCRT

Custodian /‘/S‘ L_(ﬁq ?) Date /.3’[;;/3.7

SH-3, Bubos 148349 ( ) 148980 ¢f 152134 ( ) Alrcraft Flight Fours _

Service Perlfod Type: Coestal Based (V( Ship Based ( ) In-Land Based ()

General Appearance:  Satisfactory (V(Unsatisfar.tory ()
IF unsatisfactory,... why?

Adheslon of Self-primfng topccat: Satisfactory (v,( Unsatisfactory ( )

Type of repair required, {f any: Corrosfon removal, spot touth-up,
scutionalized repair, etc.
MiNomR Towew-um

Area of aireraft requiring repafr, {f any:
Nomné

Ea:e of repafr:  Satisfactory (“{ Unsatisfactory ( )
if unsatisfactory, why?

Overall Effectiveness: Excellent (‘)/Good () Fair () Poor (]

Comnents; SEE AtracHEd SHEET

-
Prepared By: WL‘-

Send to: NAVAL AIR DEVELOPMENT CENTER
Aero Materfals Divisfon
Cude 6062
Warwfnaler, PA 10074 S0ed

Mater{als Engineering Dfvision
Code 34200, B1dg. 741

Navul Av(ahon Depot

NA% Pensacala, FlI 32508-509
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MEMORANDUM

Data: 30 Nov 88

From: James E. Spinks, Jr,, Corrosion Specialist, NAESU Det Beaufort, SC
To: Charles Hegedus, NAVAIRDEVCEN

Subj: FIELD EVALUATION OF POLYURETHANE PRIMER/TOPCOAT

1. Purpose: To evaluste subject coating for ease/difficulty of upplication
and durability in a typical fighter aircratt community.

2. Facilities/Equipment: The costing was applied inside hangar space utiliz-
ing MIL-S-12877, Type 11, Size 2, spray eguipment which is the suae facilitys
equipment used for the application of M1L-C-83286 Aliphatic Polyurcthance andg
MIL-C-22750 Epoxy Peclyamide at this activity.,

3. Discussion:

a., Two aircraft ware sprayed at this activity urilizing the new prumer/
topcoat, Areas sprayed on the two aircraft are as follows: L/ID flups, L/L
of engine intakes, L/E of vertical stabilizers, and portions of radome,

b, The primer/topcoat was mixed/thinned per NAVAIRDEVCEN recommendutions.
The first aircraft was sprayed within five minutes after mixing/thinning; con-
sequeiitly, the coating had a tendency to run, The second aircrafn wus spraycd
after the admixud/thinned coating nud set for 30 minutes, which climinaced the
couting's tendency to run,

4., Findings:

a. Worker acceptance was high as the couting's tendency to run cun be
reedily overcome through viscosity adjustment and increased dwell time.

b. The primer/topcoat is an obvious tume-saver as the previovs primer
application and drying period is eliminated.

c. the inherently short pot life of the coating proved to be no problen
with proper planning for typical touch-up applications in our Scuthurn ¢limate.

d. Durability of the coating is apparently c¢qual to cthat of MIL-C-p3Zihy
as the applied primer/topcoat was ro more cvroded than that of previva.ly
apolied coatings ufter 50 flight hours. The coating also exhibited very pould
adresion with no c¢hipping/cracking.

e, The polymerized primer/topcoat is much smoother than that of HiL-U-
83286 which allows for groater cleanability.

f. Color mutch was excellent and very close to that of the DuSota venicu-
latad bead coating applied by McDonnell Douglas.




30 Nov 88

5. Rercommendations:

a. If laboratory and field corrosion tests prove the primer/topuoat to be
as effective as the MIL-P-23377/HIL-C-83286 system, expedite availability of
subject material to squadrons,

b. Incrvased pot life of the primer/topcoat would facilitate maintenance
actions at the OMA/IMA levels and would be a necessity ai the depots.

0

MES E. sSPINKS

Copy to:

HMALS-31 AMO

VMFA-115 AMO

VMFA-122 AMO
YMFA-312 AMO
VMFA-333 AMO
VMEA-451 AMO

NALSU Det Cecil Field
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TRIP REPORT

FROM . J..J. Thompson, Cnda 6063, A/V 441-3503, (215) 441-3503
SUBJECT: Al-Li Access Doors, and Uniceat Paint

PURPORE: Daeliver and monitor installation of 209N-TRFE4L accees «dam=a nn
F/A-18 aircraft, Inspect airecrait on which an HADC develaped paint is

ba2ing field tastad,

PLACE: NA3 Cecil Field, Jacksonville FlL: MCAS Peaufart, Beanfort 77 and
NAS Jacksonville, Jacksenville FL

DATE: 3-6 Jan 1983
REFORT BRIEI:

Al-Li Access Dnors

Accens dnors ware suc=essfully installed an six F/A-18 airerafkt at MNAG
Cecil ""ald, and on two F/A-18 aivcralt al MCAS Reanfnart. Tun dams unre
inst - cn each aircraft, osne made of canventisnal aluminmim allay 707%-
Th a: ne made of aluminum-lithium alloy 2090-TAFAL, The aircraft at

NAS ::il Fiald will be carrier duployed, the airaraft at MCAS Reanfe !
will be land based. Details concatniug the aircraft and the panals are
listed in the following table,

Table 1: F/A-18 Aircraft On Which Al-Li Accexs Danrs Are Being Tested

Purean Side Door Pannal Part
Custodian MNumber HNumber Material 1D Number Tide ‘
VFA-82 163427 N4 7075-Tk 1 74A-312103-0n03 1.
2090-TBE4L 12 SIA-313i03-50n4 R
VFA-82 163433 n2 T075-TR 1 TAN-313107-2004 R
2090-T8EA) 1 GIA-313101-5003 1%
VFA-32 163442 393 mTM75-TR 1 TAA-3ILIINY-DN0R I
? 2090-TREA L bl GTA-313102-5004 R
VYFA-35 163437 401 NS -Tr 0 TAN-3LILN-20017 |
2090-TaFA 1 10 SEA-2131n23-5004 R
VFA-14 163433 A02 7% TR 7 TAA-313I13-2004 I
2090-TREA D 5 SLA=2313103-%0n73 (3
VFn-A1, 1A31473 400 7075-T6 A TAA-313103 20114 &
2090-TRkAL P SIA-3131n03-5001 L
VHMFA-312 163173 TS -1 2 TAA-313101-210 ) 1
2090-TRFA L 1 SIA-213102-5009 R
VMFA-312 163171 707576 10 TAA-313103-21n14 P

2090-T8EA | h STA-3131n3-5003 '




The fasteners ware sprayed with VV-L-8U0 General Turpose 0Oil prinr Lo
installation par NAVAIR 01-1A-509, An enltry wvaz made in the inahnok of
each aircralt noting the donr inatallation and the planned remnval after
one year, Local VIDS/MAF forms were (ji)aecd stating that the coverx
removed ware to be ratained for reinstallation after the tesgt covers ware
returned to NADC. The installation wax phatographed. Maintenance
personnel were informed the protatypn /dnnrs ware to be treatad az
conventional doors would be trealted, For example, if the entire noze
barrel is to be repainted, the prntotype covars should alao ha rvepainted,
Any problems with the panels are to b:e reparted to NADC, The fasxteners
on the panelis will be painted by Cnrrosion Coantrol parsonnel hefnvae
deployment and operation.

Excellent conperation was recaived at both NAS Cecil Fieid and HCAS
Beaufort. On-site points of contact are as follows:

NAS Cacil Field: Jim Mnarhead, NADA, A/V  8R1)-S51N7
Ish Villalva, MAESH, A/V AnNO-616K]
Bill Cromar, McAir, (214) 778-6074

MMCAS Beaufort: Captain Kreps, AAMO MALS 31, A/V BI2-7699
Jim Spinks, MAESH, A7V BI2-7141
Jerry Lienhop, McAir, (803) 522-74K3

Unicnat Paint Inspection

As time alloawnad, aircraft wece inspoctad which hard & new paint syztaem
developed at MADC called Ynicoat. Thie paint is being field teated on
rotary wing aircraft st NAS Jackaonville, and on fixed wing ajr~raft at
MCAS Beaufort, Tha Unicnat paint waz uncanditionally supported for
helicopters, and advantages ware appreciated on F/A-19 aircraflt,

At NAS Jackszonvilla, twa aircraft were inzpectad fram Helicoptar Sqnadron
HS-1, An aircraft with the naw paint (Side Humber H16) was comparad with
an aircraft with a conventional paint srystem (Side Number 610). The

inspactinn wvas performed with Ish Villalva, MAEZY Detachment, Conrraxion
Specialist.

The difference batween aircraft was dramatic. Thae Unizoat painted
aircraft appearance far superior. The convantisnally paintad afrcraft
exhibited numerous areac« where corrasion maintenance and touch-up ware
required, Froblem areax were around fastanars, at break paints, on
leading edgaz and exhaust areas, and vhere abhrazsion accurred .49, where
the helicopter tie-down ropes ahrasde the tail, where fuel linea rest on
rafuesling, and on steps. Approximataly 25% nf tha conventionally painled
aircrafl appeared to have touch-up paint applied,

The Unicoat painted airrcraft exhibited far suparine parformance an
learding adgas, break pnints, and arnound fasteners. No Aifference was
noted at exhaust areas and ahrasion areas. Thae aircraft appearad
cleanar, A slight colnr differen~e wan notaed in a zompartment not
expoaad Lo tha sun. The unexpnsad area had a blue tint, compared tn the
expogsed area having a gray appearancae,



An interview with AMS1 Day, Corrasinn Cnantrol Center Supetvisor for HI
A/V 772-4703 Ext 4706, reinforced the concluzions aof the aireraft
inspection., le gave the following mainkenance data for tha airrraft he
was tesponsible for maintaining:

Table 2: Time Expended on Corrozion Maintenance of Aircraft in H3-1
During December 1388,

Side Number Faint System Corrosion DMIMH
612 Unicoat 7.h Hanrs
h16 Unicoat 4.7 Hours
610 Convautional 3.3 lours
613 Conventional 26.1 Hours

One helicopter (610) had recently deplayed on a frigate, it was
therafore axpnzed to more severe econditiona Lthan Lhozne aircrall which
remained at HAS Jacksonville, Upon ils r1etumrn, 21 man-hourz were
requited to perform corrosion maintenanca., Fven excluding this
maintenanca, the Unicoat painted aireraft requived only 25% of the
maintenance of the conventionally painted aircraft,

The linicoat paint had the fullest confidences af Lhe Corrnsion Work Cenler
of H3-1., Significant application and drying Lime was gaved uzing Lthe one
coat Unicoat verses the two coats fur the counventional paint nystem,

They experinnced none of the typical coanventional paint prohlem= of
chipping, chalking, or fading., The lnicnat paint retained the denired
blue colar much longer than the conventional paint, The ahnrt pat life
of Unicoat was not a factor., The only cancern war “Where can [ gnt
more?"

At MCAS Beaanfort, only nne F/A-18 aireraft (Jide thmbar 11) with the
Unicoat paint was on base, One hundred-Fifty days hard elapsecd since
paint application., The aircraft was inapentad with Jim Spinks, HATSH
Detachment Corrosion Specialist, This aireraft had bean paintad with
Unicoat on anly a few areas, HMuch of the aircraft had beon rnpaintad, 3=
was eyxpected, The only Unicoat areas whirh remained ware bha beaading
adgen of tha engine intake, Thage areaz warn smoanthar and cleansr than
the conventionally painted surfacez. The ashml pat lite af fhijoeaat was
not considrred a problem for Louch-up nr =small iobhz, By waitineg
approuzimately one-half hour hatueen mixing and application, Lhe vircaznity
nf the paint could be controlled Lo avaid run=,

CONCLUSLON/AGREEMENT: The pratotype Al-Li panein were suecensfully
installed Lo beqgin field testing, Finold tazling of Unicoat sheos
improvemant in performance over presepnt paint ayrstem,

Lvrge
COMMITTMENTS .

NADC:

1, Maintain contact wilth squadrons Lo fallow acenea doanr per formanee.

2., Contact squadrons alter approximalely rans yrar Lo have arcess
dooras removed,




1.

2.

e

e

NAS Cecil Field and MCAS Beaufort:

Corrnsion Control perzonnel will Lreat fazlener areas
installed panels as required,

VIMA-312 will forward neagatives of acrcexxz dnor installation Ln HADC
through Jim Spinks, NAESU.

Saquadrons will treat probtotype donrs az called far in present
ptacedures, Correstive mainlenanne procadures will be prrfaormed poy
prer NAVALIR N1-1A-503 Aircraft Weapon Systems Cleaning and Corrn=ian
Control, Where requirad, maintenance actionz will he dorcumented jiy
OFNAV 4790/60 VIDS/MAF forms.

Geuardronas will retain Lhe access daorg which wers removed, Theane
dnnras will be rainstalled at the end of field testing uhan the
protaotype doors are removed,

in newly
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P-3 FIELD EVALUATION
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20 APR 89

FROM: Maintenance Material Control Officer, Naval Air
Development Center, Warminster, PA.

TO: Commanding Officer, Naval Aviation Depot,
Naval Air Station, Jacksoanville, FL.

INFO: Commander, Naval Aviation Maintenance Office,
Naval Air Station, Patuxent River, MD.
Commander, Naval Air Systems Command (NASC),
NASC HDQTRS, Washington, DC.

SUBJ: AMENDMENT, SPECIAL WORK REQUEST, SDLM FOR UP-3A 148889.

REF A: Phoncon between Mr. Mike Lynn, NADEP JAX, AV 942-4519 ond
LT. R. J. Toth, NADC, AV 441-3375.

Encl 1: Ammendment to NADC's SDLM Special Work Request
submitted on 09 March 1989.

Encl 2: NADC information sheet for painting with UNICOAT.

1. As discussed and agreed upon in ref A, Request NADC s SDLM
Special Work Request, special work item number nine (9) be
modified as per Encl 1, item 1.

2. This is to evaluate the product UNLCOAT which was develoned

at NADC.
Y~

73, forn >
LT Usy

3. Encl 2 applies.
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1. REQUEST AIRCRAFT BE STRIPPED AND
REPAINTED WITH UNICOAT PAINT.
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INFORMATION REQUIRED TO FAINT A P-3 WITH UNICOAT AT NADEP Jacksonville

The aircraft should be handled i1n the same manner as if the standard
paint system were being applied except for the application of a primer. The
paint system on the inductad aircratt should be entirely stripped. The
surface should be inspected and corroded areas should be treated accordingly.
Then the aircraft should be thorroughly washed, rinsed, conversion coated, and
rinsed again. At this time UNICCAT can be mixed and applied directly to the
surface. The UNICOAT caen be purchased from Ccatings for Industry, Mr. Jim
Klotz, Souderton, PA, 215-722-8919. The appropriate color aust be specified.
NADC materials specialists (code 6(42) will visit NADEP JAX at the time of
painting to witness and provide advice if necessary. NADC maintenance
personnel shauld contact Mr. Mik2 Lynn at NACEF JAX Fu4-772-4519 or AUTOVON
942-4519. He can and will arrange everything from the depots side. For
acditional information on UNICOAT please contact Charles Hegedus 215-441-1452
or Don Hirst 215-441-1473 (NADC Code 6@462).

Encl: (2)
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BACKGROUND

Unicoat is a self-priming topcoat developed by NADC. The two component
polyurethane high solids coating is a corrosion resistant coating for
use on aluminum, graphite/epoxy composites and stainless streel
substrates. Penefits of Unicoat include that it is lead and chromante
free, has decreased VOC emissions, lowers the weight of the coating
system and reduces application time and labor. Initial field
evaluations have been conducted on F-14 and SH-T aircraft with good
results. Code 2347 has exzamined these aircraft and has conducted tests
on Unicoat with various combinations of coatings. A non-rinsing
conversion cnating was also evaluated along with the Unicoat system.

SUMMARY OF TEST RESULTS

Testing was performed in order to deturmine the adhesion of Unicoat to
the conventional primer/topcoat system (MIL~-P-85582/MIL-C-8352BS) and
the adhesion of the conventional primer/topcoat system to the Unicoat
material. Adhesion was evaluated after water immersion.
applied to mechanically deusidized aluminum. Adhesion test results
were excellent for both samples. This is {mportant due to touch-up
applications which may not use the same coating as was originally
applied to surfaces. Lap shear results of Unicoat with conventiunal
prim r/topcoat samples averaged 900 lbs/in®™., This is lower than
conventional primer/topcoat systems applied aover a similar
primer/topcoat system, which have typical values of 1200 lb- ‘in~.
are no coating requirements for lap shear testing incorporatv ! {n
standard test methods however, this method, which'was developed locally
many years ago, has been used very successfully for quantitative
comparison of systems (sample numbers 2A through 2C).

Coatings were

There

Evaluation was performed {in order to compare Unicoat to conventional
primer/topcoat (MIL-F-835TB2/MIL-C-B3283) systems. Wet and dry adhesion
of the cnatings tao 2024-T2 alumlinum substrate was selected As the basis
of comparison, The samples were prepared with and without conversion
coating, MIL-C-5541. Water immersion tests showed e:cellent results,
al. samples passed tape tests. Lap shear test values wers comparable to

conventional systems with and without conversion coatings (sample
numbers 1A through {F).

Evaluation of non-rinsing chromate conversiun coating, Inte: B8&0Bu,
consisted of applying various paint systems over conversion coatings
{formed by application of the INIEX material to aluminum test panels and
allowing to dry without rinsing. All samples showed blisters and poor
paint adhesion alter water immersion for 4 days at 120 degrees F. Lap
shear results on dry panels were well below results for the other
systems being tested, e:icept for those sprayed with Unicoat. The
Unlcoat samples were not adversely affected by the Intex conversion
coating and had an average lap shear value of 1230 1bs/in®, similar to

normally processed conventional coating systems (sample numbers 3A
through 3C). B
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RECOMMENDAT 10NS

Continue to expand field evaluation of Unicoat including fallow-~up on
aircraft previously coated with Unicoat. Areas of concern include the
short pot life, which is approximately one hour, the high viscosity at
VOC compliance thinner concentration, and production scale
repeatability of batches.

EXPERIMENTAL

MATERINLS:
2024-T3 Alum. panels
Conversion Coatings:

a) Intex 8680 non-rinsing

b)) MIL-C-81706, form 1, method C, Class 1A
Frimer:

a) Koroflex ’

b) MIL-F-85582, Type 1, Class 1, water borne epo:y
Topcoat:

a) MIL-C-85283, Typa I % II, high solids polyurethane

) Unicoit, high solids primer/topcoat polyurethane

FANEL PREPARATION

Fanels were cleaned with detergent, water, and green Scotch Brite type
pads, LF 00SOC, Type 1l, Class 1, until the surface wan water break
free. Fanels treated with Intex 8680 conversion Foatinq were abraded
while submerged in a 3 oz. per gallon concentration and allowed to stay
in the snlution 7 minutes. They were not water rinsed. Scmo panels
were hung vertically and others hung horizontally to simulate on
aircraft application of conversion coating. Fanels treated with
conversion coating MIL-C-81706 were processed {n production shop 93113
using a current production batch of material. The panels were
dipped/rinsed in water after chemical treatment per standard
procedures. Fanels were primed using conventional air snray equipment
to a dry film thickness of .6 to .9 mils, then topcoated using air
spray to a total c¢ry film thiclkness of 2 to 2.5 mils. Unicoat panels
were prepared by mixing the material in the ratio af 4:1, thinning to a
viscosity of 20 seconds in a #2 Zahn cup, then spraying to a dry film

thickness of 2 to 3 mils using conventional air equipmert. The coating:
as mixed was not VOC compliant.

TESTING

Lap Shear: After coatirg, samples were cured 7 days at raoom
temperature, then bonded in | inch width by 0.9 {nch overlap
dimensions. Shear values were converted to lbs/in®. Samples were
tested on an Instron with crosshead speed of 0.035 fin/min.

Water Immersion % Tape Test: After coating, samplas were cured 7 days
at room temperature then. scribed and immersed in deionized water at 120
degrees F for 4 days. After remova2l they were visuaily inspecied for
defects such as softening, wrinkling, blistering or any other coating
deficiency. Samples were air dried at room temperature for 2 hours and
then tape tasted using MIL-T=-21573 masking tape ovor the scribed araea.
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SAMFMLE 1D: EVALUNAT I JNe EVALUATICN:
a) WATER IMMERSION
t, MATERIAL SHEAR, FSI v} TAFE
T R I I I S I R S N T I I N M N M R RS S U R R T IR IS S N T
1A MIL-C-817064 MEAN=2833, a) VERY GOOD
F'OROFLEX PRIMER STD DEV=7C b) PASS TAPI TEST
MIL-C-B528%5 PRIMER FAILURE
1R MIL-C-81706 MEAN=1283, a) GOOD
MIL-F-B5582 STD DEV=92 b) PASS TAPE TEST
MIL~C-85285 FRIMER FAILURE
1IC MIL-C-817946 MEAN=1973, a) EXCELLENT
UNICOAT STD DEV=127 b) FASS TAFE TEST .
COHESIVE FAILURE IN unlCONT
1D HKOROFLEX FRIMER MEAN=17Z3, a) FOCR; BLISTERS
MIL-C-85285 €TD DEV=115 b) FAIL TAFE TEST
PRIMER FAILURE
l1E MIL-F-85582 MEAN=1183, a) VERY GOOD
MIL-C-B528S STD DEV=104 b) FASS TAFE TEST
PRIMER FAILURE
1IF  UNICOAT PEAN=1160, a) EXCELLENT
STD DEV=iaqg b) FASS TAFE TEST
UNICOAT FALLURE
A UNICOAT MEAN=827, a) EXCELLENT
MIL-F-B5582 ST™ DEV=23 b) PASS TAFEZ TEST
MIL-C-85285
TR MIL-C-B1706 MEAN=1080, a) EXCELLENMT
UNICOAT STD DEV=432 b) PASS TARE TEST
MIL-F-B83382
MIL-C-B8328%9
ZC MIL-C-B1706 MEAN=70:5, a) EXCELLENT
MIL-F-35582 STD DEV=I94 b) PASS TAFE TEST
MIL-C-8528S5
UNICOAT
TA INTEX 86480 MEAN=2587, a) POOR; SEVERE EGLISTERS
FOROFLEX FRIMER STD DEV=1(1 b) FAIL TAFE TEST
MIL-C-83528% PRIMER FAILURE
TH- INTEX 8689 MEAN=T60), a) FOCR; GRAINY
MIL-P-8%582 STD DEV=S53 b) 2 FAIL, 2 PNSS TArE TEST
MIL-C-85205 : FRIMER FAILURE
3C  INTEX 8480 MEAN={227, a) PUOOR; BLISTERS, GRAINY
UNICOAT STD DEV=110 B) FAIL TAFE TEST

F8

CONVERSION COAT FAILURE
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NADC P-3 BUNO 148889

DATE: AUGUST 31, 1989

NAVAL A\IIATION DEPOT
MNaval Air Station

Jacksonuville, Florida 32212-0016
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PURPOSE: An experimental coating (UNICOAT) was applied to P-3
aircraft BUNO 148889 at the request of the operating squadron.

The coating system used was a two part polyurethane dcveloped by
the Naval Air Development Center (NADC). The major advantage

that this system has over the conventional
MIL-P-85582/MIL-C-85285 is that it contains no chromates, is lead
free and requires no primer. The following report gives the
application parameters used to coat the aircraft, deficiencles
noted and recommendations concerning the use of this new material.

BACKAROUND: NADC initially requested that NADEP JAX Code 343 test
their new coating formulation in March of 1889; their biggesat
concern wae our regponee to the adhesgion of the coating over
>ommon aircraft materials. In responge, teats were conducted to
determine the wet and dry adhesion properties of the material over
deoxidized and deoxidized/converaion coated aluminum. The resultes
of our effort are given in enclosure (1), which esgsentially
concludesz that the new coating has excellent wet and dry adhesion
to both types of surfacegz. Code 343 made changes to the
priming/painting materials in 1982 and has made it known
throughout the Navy and induastry that no material changes to the
present system be made locally unless it !/demonatrates excellent
w2t adhesion over deoxidized (no conversion coating) aluminum. It
ie belleved that to do g0 would seriously jeopardize the
effectiveness of the paint system to adequately protect aircraft
exteriors {rom corrosion; that any propoesd new system that could

not offer the advantages gained in 1882 would be a step in the
negative direction.

Tests were 2!zo conducted on the adhesion of the proposed coating
to the standard coating, in case the need should arise to
overpaint an existing system. These tegt results were also
excellent and are also given in enclosure (1).

NADEPs Pensacola and Norfolk have applied the new UNICOAT paint
system to several aircraft including three H-3 helicopters and one
F-14. Code 343 personnel had the opportunity to inspect all of
these aircraft. In every case, including one H-3 that was painted
without the benefit of a conversion coating, the UNICOAT appeared

to be performing well. Enclosure (2) summarizes our inspection
resulta of the F-14.

The operating activity for P-3 BUNO 148888 is NADC, since the
airoeraft wag scheduled into NADEP JAX for SDLM, we were requested
to apply the new paint system to the aircraft so that NADC could

clogely monitor {ts effectivenesas. NADC agreed to supply the paint
to NADEP JAX.

APPLICATION PARAMETERS: P-3 BUNO 148889 was processed as followsa:

-THE SURFACES; ailerone, flaps, and rudder; were removed and
routed for stripping, corroaion treatment and rework. After
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rework, these surfaces were cleaned and conversion coated IAW

£y LPS/JX 343-108, and painted using UNICOAT, Batch #393242,
manufactured by Coatings For industry (CFI). Code 343 conducted
tests on the paint prior to application (enclosures 3 and 4).
These testz showed that the pot life of the material was lees than

‘ g one hour, and that the initial viscosity wae too high for spray
g- application. Thinning the matertial with MIL-T-81772 to 42¢ VOC
' did not reduce the paint to a sprayable coneistency. In order to

obtain a sufficient reduction in vizcosity of the matertal, 21 to
23 zeconde in a #2 Zahn cup, the material wae thinned above 420
o VOC and was applied to the surfacea. Application of the coating
P & went smoothly, painters were favorably impressed with the
. 5 wetability and flowout. Representatives from NADC and Code 343

L were present when the material was mixed and applied. Code 343

i conducted water break free tests on isolated areas of the gurfaces

s 2 hours prior to painting to asasure cleanliness; there waes no

2 evidence of any water breaks. A test panel was forwarded to CFI

o eo that the company could precisely color match the batch of paint

needed to paint the airframe with the color applied to the
surfaces.

~-THE AIRFRAME, wasg strippea. corrosion treated and conversion
coated IAW LPS/JX 342-124-89 and LPS/JX 342-151-89 prior to
rework. After rework, the aircraft was cleaned IAW LPS/JX
343-108 in Hanger 868 (paint facility) and, within 8 hours, was
transported to Hanger 101S where the starboard side ovf the
aircraft received a conversgion coating. The following day, the
aircraft was trangported back to Hanger 868 and was recleaned

using a detergent wash 1AW LPS/JX 343-108. The materials used
for these process steps are given in enclosure (5).

UNICOAT Batch #893297, was received from CFI two days prior to
application. Tests were conducted by Code 343 to determine
viscosity, pot life, dry time, gell time, wet and dry tape
adhesion tests. As with the previous material, Batch #8932097
failed to meet the pot life and VOC requirements and gelled
within 2 hours after thinning with MIL-T-81772 to 420 VOC ¢
(enclozure 6). Examination of the pot life eample szhowed ‘
coneidersble foaming of the material.

A second test was performed to determine if the UNICOAT could be
syccegegfully eprayed on the aircraft.  The tesat was performed in
the paint hanger where the temperature was in excess of 88 degrees
F and the humidity was greater than 00 percent. Five gallons of
the material were mixed. Two 2.5 gallon samples were thinned, one
uging approximately 1 quart of MIL-T-81772 thinner to attain 420
VOC, the other using 2 quarte of MIL-T-81772 to attain a sprayable
viscosity of 23 sgeconds in a #2 Zahn cup, which was approximately
474 VOC. Each of the portiona were placed in a paint pot and the
stirrer was turned on. Vigcosity readings were taken 15 minutes
after thinning and then every 5 minutes to determine the useful
pot life of the material. The results of the time/viscosity data
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are gilven in Enclosure (7). From this data the pot life was
deflined ae one hour from the time of mixing until end of
clean-up. The mixing tnetructioncs used in production were derived

from this experiment and are defined in enclosure (8). There was
evidence of gaessing in both of the samples mixed. QGagsging was
noted after 38 minuteg in the gample which was thinned to the VOC
compliance of 420 g/1. In the gecond 2ample, which was thinned to
23 e=condg 1nh a #2 Zahn cup (approximately 474 VOC) gassing was
not observed until 60 minuteg after mixing. While testing has not
yet verified the reason for this phenomenon, it is suspected that
moisture, possibly from one o» some of the pigments in the paint
may be the causge.

During mixing of the UNICOAT to be applied to the airframe each
sample of 2.5 gallons was thinned to 23 seconds in a %2 Zahn cup
and recorded. No sample was used for longer than 30 minutes after
mixing. The airframe was painted within 50 minutes after starting
The temperature was B85 degrees F and 55 percent relative humidity.
After curing, thickness measurements were taken at random on
several areas of the airframe utilizing an eddy current device,
Results were: LH Fuselage 3.7 mils, RH Fuselage 3.9 mils,, Vert.
Stab. 3.7 mils, Horiz. Stab. 4.0 mils, Flaps 3.9 mils, Rudder 3.8
mils. These measurements meet the desired 2 to 4 mils dry film
thickness. 60 degree Gloss readings were taken on the ajirframe
with a range of 6 to 7. This fails the preliminary MIL
specification for camoflage colors which requires a maximum value
of 5. Wet tape tests were also performed with good adhesion
results except in an area where oil contamination was guspected.

RECOMMENDATION: The UNICOAT paint system can, potentially, solve
a grea. number of probleme for the NADEPs, specificallv probleme
azezociated with hazardous waste minimization. In addition, time
and material savings can also be expected with this new material.
However, the present formulation presents problems for the NADEP
that cannot be overlooked. While the pot life problem could be
rezolved by using plural component mixera, the initial viecosity
{e too high to be sprayed within the 420 VOC rejuirements for
aircraft exteriors. Thexe application problems may be resolved by
other coating manufacturers in the near future as intereasts in the
new technology grows throughcut the industry. Presently, NADEPe
Fenegacola and Norfolk are going forward with plang to utilize the
material in production despite the deficiencies. Locally, Code 343
plans to pursue the use of this material by using plural component
equipment (NADEP JAX does not pregentiy own any of this equipment)
to spray small parts. Since most of the afrcraft initiatives in
the component paint fhop seem a logical choice to work out
processing problems.
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Polymeric/Special Projects Branch

s
. THOMAS, Director
Materials Engineering Division
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TEI 343-1178-89 3431 PB /%L
NADC F-ZA, B/N 148889 &/71/89

Unicoat is a 2 component urethane self-priming topcoat developed
by NADC. It is a corrosion resistant coating for use on

aluminum, graphite/epoxy composites and carbon and stainless

steel substrates. Benefits of Unicoat include that it is lead and
chromate free, has decreased VOC emissions, reduced weight of the
coating system and application time and labor.

NADC has requested their P-3A, B/N 148889 aircraft be painted with
Unicoat at this facility. Paint AW this TEI.

1. Upon receipt of Unicoat material, submit a sample to 343 for
analysis.
2. Request all exterior control surfaces be painted at one time
if possible. 3. 1 week prior to painting aircraft inform 343 to
.arrange a meeting with NADC, CF1, 3M and Al ameda.
4. DC NOT apply primer to any exterior control surfaces.
S. 6Strip, clean and conversion coat all exterior control surfaces
TIAW LFS/7JIX 343-108 and TEI 342-0491-89.
6. Mixing Unicoat.

6.1 Add slowly while stirring 1 Volume of component Il to 4
Volumes of component 1. DQ NOT THIN.

NOTE: Fot life is aprox. 1 hour at 70F, S0% RH.
7. Apply Unicoat to control surfaces to a final dry film
thickness of 2 to 4 mils.
8. DO NOT USE UNICOAT ON RADOME AND BLADE ANTENNA. Per TEI!
332-228-89 item 2.7, on these areas, prime and topcoat as required
using Deft clear primer 01-X-5 and MIL-C-83286 or MIL-C-B8528S.
9. After SDLM rework, clean aircraft IAW LPS/JX 343-108 using
green Scotch Brite type pads.
10, Conversion coat only STBD side of aircraft, JIAW LPS/JX
343-108. Masking is not necessary on Port side aof aircraft to
pravent overspray.
11. Clean aircraft prior to paint lAW LPS/JX 343-108 using white
Scotch Brite type pads.
12, Dry and Mask.
13, Mix: Unicoat [AW step 5. )
14. Apply Unicoat to aircraft to a final dry film thickness of 2
to 4 mils.
18. Stenciling shall use Unicnat to mark the aircraft.
16. Apply rain erosion tape 3M Co. #8650, adhesion promotor 3IM
Co. #B8&¢, and edge sealants 3M Co. #EC2216 and #EC3IS32, per
on-site instructions from 343 and 3M Co. representative.
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Z.6.4

FERUISHION DENIED

Viscosity and 3.6.5 Fot Life,

T-E-1

ref. MESR

&7 sec.

207 sec.

e lo|21]%9

'Unicoat batch #897242 was tested per preliminary Military
Specification MIL-C-XXXX(AS) dated 15 DEC 1988 sec.

J.6.4

343~-1290-89.

The material when mixed and thinned to VOC compliance of 420 g/1
failed both viscosity and pot life.
Viscosity requirement:

After thinned to maximum
paint) not to exceed 45 sec.
. Test results:
FPot Life requirement:
Faint prepared as in 3.46.5 after 1 hour in a closed
container not to exceed 70 sec.
Test results:

VOC content (420) grams/liter of
in a #4 Ford cup.

“NADC will be present to assist during the application of Unicoat
to the e:xternal control surfaces. '
concerns have been discussed with NADC.

The Lab test results and

D1S TRIRUTION CFYACTIVE OATE CAMCELLANIGN Oate CnanEry
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(SUDMIT ORIGCINAL AND ONE COPY) :
040 (1bep/Asivirp/Loranen) PHONE NG, WM TTED BY [ 132} ‘ (z
343 UsTi9 P.BETZIG | Lh1%q
10 s 0 s X L AVIATION OEPOT IS8 Na, ARCUIARD 7YON
:ll\\:f{":atr'\ssex?lgifGTCCKSlovrldv'lgl?e.h:’t\g:\lox‘:!zzlz-m)G D o D 137 aNY @ ornea ‘
PART/TAMALE NANE AIC BCORL & BU. MO, B
UWRNICON T SELF- PRIMING TbPconT Duscewt Quowrwn | 03 e 13 €Y (NADC

ILAVICE DA PALD:

Tear \Xv\icéﬂT Toc \lisco%‘\‘\\a , ot \'\geJ o\r'\ﬁ'\ma) ~hﬂa\-e<$?‘
pe< m\{me}) ond -\es“\\vws nekcuctions altoched .

NOoTE: FoR useg OM SuRERGES
Batew 1 313 LY.

ATTACH & lisu sl spplicable conespendence (NARFJAXINST 4730 2 Series)

€1 Contsol Neo.:

The Unicoat self-priming topcoai was tessted as follows:

1. Vigcosgity - required in praliminary specification to be ¢ 45

saconds., The inivial vivocowlty of thiz material was 067
desonds.

2. Pot life - a viscosity aftar 1 hour in a clossed container is
required to be ( 70 mec. The final viscosity of this batech of
material waa 207 sec. The coating mix gelled within 8 hours
of mixing.

3. Dry time - the coating wag set to touch within 2 hours and
dry hard within 8 hours.

4, Tape test -~ after B8 hours drying time in air, 1° wide masking
tape wag applied and removed one hour later. No mavring of
the surface occurred,.

5.' Waet tape test - There were blisters on the surface of the
coating after 4-day ‘immersion in 120 F tap water. The tape
removed small chips of tha coating.

Masito 2500 s | Wchedffloe YVS] nn22

M ll!l‘ll' "\m«lu; u)nun\u uao NA1 JAn ")0(5. lﬂ.' 17 80)
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PROCESSING PROCEDURES FOR UNICOAT AIRFRAME B/N 148889

1. SCRUB:
Cleaning Compound Butyrate
NSN: 6850-01-184-3182 NE™": 8010-00-165-5592

MIL-C-87936 TY 1 MI T-6069a
‘ ,.Lc’&'(.f‘f
3M Co. #7447 abrasive Red Sco%ch Brite Pads - Open Purchase

Water Rinse when finished.

2. STEAM CLEAN:
Steam Cleaning Compound Normally use: Spartan Soap SD20.
Heavy Duty % 101 Open Purchase
Gator Sales, Inc.
Jacksonville, FL 32210

3. WASH:
Cleaning Compound
NSN: 6850-01-184-3182
MIL-C-87936 TY I

3M C». #7447 abrasive Red Scotch Brite Padg - Open Purchase

4., CONVERSION COAT:
ONLY Starboard Side of airframe ;
MIL-C-81733, Class 1A, Form 1I, Method A

5. WASH:
Cleaning Compound
MIL-C-87936 TY 1
NSN: 6850-01-184-3182
Port Side of airframe:
3M Co., #7447 abrasive Red Scotch Brite Pads - Open Purchase
Starboard gide of airframe:
3M Co. non-abrasive White Scotch Brite Pads
NSN: 7920-00-171-1534, 7920-00-151-6120
6. MAaSK:
3M Co. Masking Tape - Open Purchase Sizes: 1/2°, 1°, 2°
MIL-T-21595
Barrier Paper, Size: 12° Size: 36°
NSN: 8135-00-543-6573 NSN: 8135-00-224-8885
MIL-B-121 TY II MIL-B-121 TY II
Kraft Paper, Size: 386° Size: 48"
NSN: B135-00-160-7769 NSN: B8135-00-160-7768
CID AA-203-A TY I CID AA-203-A TY 1
7. PAINT:
AIRFRAME:

Unicoat Gray Self-Priming prcoat. Color #36375
Batch #893297 (Surfaces used Batch #89242)
MFG. By: Coatings For Industries

i
!
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MARKINGS:

Camo Blue Polyurethane Topcoat, Color #35237
NSN: 8010-01-117-7693

MIL-C-23286B

PROPELLER TIPS:
Primer 44-GN-7, Deft
MIL-P~-85582

TY I Class 1

Red Lacquer Topcoat
NSN: 8010-00-634-7320
TT-L-32a, AM 1, 7Y 2

ANTENNA COVERS:
Clear Epoxy Primer 01-X-5, Deft

Camo Gray Polyurethane Topcoat, Color #36375

MIL-C-83286B
NSN: 8010-01-017-2480

MISCELLANEOQUS WORK

LEADING EDGES:

Rain Erosion Protection ,
3M Co. #8650 Rain erosion resistant tape
3M Co. %86 Adhesive film promoter

JM Co. ®#EC3532 Edge Sealanat
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SunMiT ORIGINAL AND ONE COPY)

Fhom [5hep/Aciimriy L ecanien) PHOKE KO, w-wv o ar oarg P
343 Y519 Toia  |8]0/89
" MATERIALS ENGINEERING DIVISION, NAVAL AVIATION DEPOT 1ok wa. foumeares U
NAVAL AIR STATION. JACKSONVILLE. FLORIOA 32212-0016 D o Juwrae. B omen
T AmsnE namE A7C WGORL & Bu. KO,
unicoat  Balhdk 993297 Jor /0 | Busia Juouwe |03 Bha 118373 (NADD)

RVICE DESINLD:

Test Qo.\n“v e ¢ Noe CO%R\\&'\‘*( (_‘\203[1) \j\scoJ\\\%)

Pl \\Ye, Ar\\\\me” “““HW&L'

e Qe Q(c.,\m\mc.c\s AV A Sie_a Q\\Qc\\ec&

AT TACH & liss all spplicable corraspendence (NARFJAXINST 4730.2 Serles)

€} Continl No.:

REPLY !

The Unicoat self-priming topcoat waa tested as follows:

| ;

1. Vigcosity - required in preliminary apecification to ba ¢ 45
seconds. The initial viscosity of this material was 41
seconds {n the #4 Ford cup.

2. Pot life = a viscosity after ! hour in a closed container is
required to be ' 70 mec. The final viscosity of this batch of

material was unable to be tested. The material had partially
gelled within the hour. '

3., Dry time - the coating was set to touch within 2 hours and
dry hard within 8 hours.

4. Tape test - after 8 hours drying time in air, 1° wide masking
tape was applied and romoved one hour later. No marring of
the surface occourred.

5. Wet tape test - The wet tape test reaults will be reported
atter the test is comilete.

et D 2 Brans )4147%/ 761'/—’{/3{4;’7 343169139

muulu 47305943081 FOIMENLY SND HAS JAX ¢730/40 (fiev. 12-80) N v
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e JES T ERCIRE TRIRG TRFURRATION/TERPORARY ERGIREERINS IRSTRUCTION
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NADC P’3 UNICOAT MIXING INSTRUCTIONS gq»g,aq-) P3 p/W 19S89

-ITE) 3"‘3"“78‘ 3(1 NTE\ 3,_{5_.‘3¢”,8ﬁ X Duor OR ANTICIPATED DELAY

NFQRAMATION REQUESTED ON: (Prode compivic dora}

Far sdditional inloimatisn contact Q gd Z;Q c e X "{ gl 9

WP MO, ithnginsnegh SHOP SUPEAVIIGT \] ruone no. APPROVAL GATE

243 M. LidN Us\Q

ROUTING IHSTRUCTIONS

Problems which iavolve matesial shail be forwarded dicect 1o the Macerisl Management Depastment {Matenial Planaing

Division) lar verification of maserial shestages beloce submission lo the NISG

mattMay SHOAIAGE Exi8T)
iHrteom v D Herward »
O Lmasimenng thep) Yes g w0
-

1 QM QHARY EHGINEERING IMSTHUC oM

ANTICIPATIO OCLIVERY DAL :(‘u--u;.‘ MallRiaL FLANIA

_] PERMIISION CRAXTED [:] P EAMISSION DENIED ’1‘- E -I . oare 4 AUL 89
Mix UNICOAT Batch # 893297 as follows:

ONE HOUR FQOT LIFE, timed from the adding of tha catalyst to resin
until the end of clean—up.

1. 10 not shake resin on a paint shaker.

2 Add catalyst to resin in a { taoa 4 voluwne ratio.

Z. Mechanically stir for S minutes.

4. Thin paint to 237 to 25 sec. in a #2 Zahn cup using
MIL-T~-81772. This should be approi. 2 quarts of thinner

for each 2.5 gallons of painl (4 quarts thinner for 5 gallons
paint). ,

S. Mix first batch of paint at one time, then wait 1S minutes,
and mix the next batch, due to the short pot life.

4. Using conventional air spray equipment apply ane crosscoat
to aircraft.

7. 1f paint begins to spray poorly, or too thick, discontinue
use and hegln with a more rprently mived batch. pf paint.

DISTRIBUTION EFvECTIVE DAL CANCELLAL watg ( -—
NErARTMENT AHOP (3) 1 1 ‘9‘] "T é‘i
et Dra TR unGEm Attt b,
e EEE o
QUALYIY & RELIARILITY ASSUN, 620,400 ‘f. n

COMPLIARCE /g neat 4
PROVUCTION PL AN, & CONTROY
FRODUC 110K { NCINE [AING Pa B/N lL{ gg’gq < .

/ -
PYOLUC 110M 943\, 346" (é 78 3?
13RI ARG/ 8 A D) WM NLY (W -43 A ) (0 1)
r
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MaVal ATR DEVELOFMENT CEHTER
ferecspnace Marorials Division
Warminaeter, FA {R974-S4d0

TRIF _REFORT
FraM: William J. Green, Code 6062, A/Y 441-16484, (2135)441-15644
FHE OS5 s Dhserve and asisist 1n the application of UNICOAT to a F-T
M Ak NADFF Jacksonviile, FL
DALE OF REFDRY: 1A August 19879

On 2-9 August 1787, Mr. William J. Breen visited NADEF Jacksonville to
vherrve and ai1d in the painting of a F-2 from NADC with UNICODAT. 8@
nallons Af UNTEOAT were sent to NADEF Ja: from Coatings For Industry on |
fognet 1987, Frior to painting, Mr. Michael Linn of the Materials Lab at
METFT ds: teated thig bateh af UNICOAT to determine the pot life for 2
varied ambye) cpray viscositiec, One sample was prepared hy thinning
LHHEOAT with Ml-1 81772 to an initial spray viscosity of 29 secends using
A JahniT Lisis=ity rup wbhich covresponds to a volatile arganic compounds
(Y contenl of 470 /1 (tnpcoat compliant), The viscosity increased to
) eoronds after a doration nf TR winutes. After 45 minutes the viscosity
inereaced tn &5 epcondz,  The second sample was thinned to an initial spray
w1aensity nf 27 seconds or a VOC nf 479 q/1. The viscosity increased to 29
soccnds atter TA minutes, 71 seconds atter 45 minntes, and 57 ceconds after
A minntec, Based on this information, Mr. Linn decided to paint the P-3
with MMICOAT ot an 1mitial spray viscnsity of 27 seronds since this
prosrdes a useashle pot life f abhout 15 minntes,

e T Annast 1987, At T the F-T was pretreated using a chromate
Lo sron coating (M 1-C-R1704) on the right side only. Frior to this,
the B haid bheen stripped, cleaned and deouidised. Thus the 1eft side of
Ihe T % had no nretreatment nLther thon a cleaned and deouidized surface.

e & fwap=t 1R5 0 duzi hefapr e parnting, HNICOAT was thinned with Mil -
1?72 to a nvzensity nf 07 25 zeconnds in S preseure pots.  The
bampet atir s waz ROOF with a relabive humidyty of S9%, At 1820, 1@ paintersg
stactad patnring the F- 7w bh HHILOAT usyng conventinnal air atomizing
comipment . The enbir e paynting precece tank 55 minntes, however the supply
S Y N was used and replentched at zurh a rapid rate that at ne point
vas HHIEOAT allowed (0 st i the preesur e pats for more than 26 minutes,
et 3 aallnee nf the 47 gallans of thinned UNICOAT (28 gal baer, 7 gal
ol v oand 7 gal bhiomer) was used to paint this aircratt,

Hpon cnspletion, the entire ajprcraft was evamined, The paint finish
appeacadd by he emanth an! vnfra. There were nn sians of nutnassing,
e was 2 % oanch sag nn the Lail on the 1eft s1de of the F-3, There were
ol g dozen minoy Blemishee (rinme or sags) detected,  The painters
sev e pleaced enth The 2balib, of thig material tn $lew aut and ko farm a

Soennth fing sy, the tineknees neer the entire airer att was hetween 7,2 to
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NAVAL AIR DEVELOPMENT CEN.ER %
AEROSPACE MATERIALS DIVISION (CODE 4@6)
WARMINSTER, PA 18974-3000

From: Anthony T. Eng, Protective Coatings Team, (215)441-3249
Subj: Evaluation Of UNIMOAT On NADC P-3
Date: 29 December 1989

1. On 3 August 1989, the NADC P-3 (Buno 148889) was stripnped, cleaned, and
physically deoxidized at NADEP Jax. Subsequently, the starboard side was
pretreated using a chromate conversion coating. 0On 4 August, low gloss
UNICOAT (thinned to 24 seconds in a Zahn #2 viscometer) was applied to the
P-3 via conventional air atomizing equipment. Thus the port side of the P~
3 consists of a chrume and lead-free finishing systen.

2. On 27 - 28 December 1989, the P-3 was examined for film thickness,
gloss, adhesion, and general appearance by NADC Protective Coatings Team
personnel, The thickness was between 2.8 and 2.6 mils on the fuselage and
from 1.8 to 3.5 mils over the wings. The 40 gloss ranged from 2 to S,
UNICOAT passed a | day wet adhesion test with a 5A and a 4A adhesion rating
(ASTM D3359) on the starboard sicde and the port side, respectively.

UNICOAT passed a 1 day water resistance test with no coating defects such
as cracking, blistering, softening or discoloring or both sides of the
aircraft, The thickness of UNICOAT aver the test area on the starboard
side wis 1.8 mils compared to 2.2 mils for the port side. The general @ ’
appearance of the P-J was good for both sides. In summary, the coating
system on this aircraft is in good condition and paossesses good adhesion
over the standard chromate conversion pretreatment as well as the chrome-
free deoxidized pretreatment.

T2
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AONINISTRATIVE WEBSAGE

ROUTINE

f 2315002 JUK 89 2Y8

FR. CHATAA CORPUS CHAISTI TX

T RUBERDZ/NAVAVHOEPOTOPSCEN PATUKENT RIVER RO

INFO RULSSAN/CONNAVAIRSYSCUR VASHINGTCH OC

RUEOFSA/NAVAIRDEVCEIN UARKINGTEE PR AUCLFMA/CONTRAWING PIVE RILTON FL
ZEA/CONTRAVING FOUR CORPUS CHAISTI TX

L R s
UNCLAS //NW13080¢/7

SUBJ: TEST AKD EVALUATION OF UHICOAT ¢ T-34C AIRCRAFT
A. PHONCON CHATRA (H.SPRINKLI)/ KADOC (B8.TAYLOR) OF 19 JUK &9

1. AS DISCUSSED REF A, REGUEST AUTHORIZATION TO COMDUCT TEST
AND EVALUATION OF UKICCAT ON T-34C ACFT.

2. ESTIRATED NAHNOUR AND MATERIAL COST SAVINGS PER AIRCRAFT
ARE RS FolLLous:

N. NAHHOURS: 4 HRS AT 823,73 - $303.00
C. ARTERIALST UASH PRIKHER 1 GeL 7. &
PRINER BASE 1.8 ¢aL &3.78
PRIBER CENVERNTER 1.7 CAL 78.49
SAVIHCE ¢N UNICOAY 1.% GAL 33.858
) ToTAL 308.37

3. UNICOAY DOEZ HOT COKTALH CHROKATES OR FEAYY FETALE AND I1TS USE
DOES HOT REQUIRE THE HEED FCR A PRE-TARSATAENT OF ALOLINE 02 A
UOSH PRINER THEREDY ELININATIUG THE PROCLIR AND COST OF ThEIR
DISPOSAL AS A HAZARDOUS PASTE.

1 11

A

QCT!ONI.‘...A/.gp.b.(‘./.......................................'..I..

t“"‘.... ® 80 9" " e 0 0 55 0 05 800 ¢ 8% @ DO e 0 S 8P S S Y SSRGS e s
xn:ru....E%.surv....}?..nxsr....gt.b SLKT RTG.....

1897174 "1 N2 B4l 17247351392 231308C2 JUN 89

CINIRARDOIDG : CNATRA CORPUS CHFARIST] TX
. PUUYULULU UL PLHLLILIGLILUDLLLUYLYULUL
f'? ] UKECLASSIFIED v
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NAVAVNDEPOTOPSCEN PATUXENT RIVER MD
CNAT®A CORPUS CHRISTI TX
INFO COMNAVAIRSYSCOM WASHINGTON DC
NAVAIRDEVCEN WARMINISTER PA
COMTRAVING FOUR CORPUS CHRISTI TX
COMTRAWING FIVE MILTON FL
UNCLAS //N13080//
SUBJ: EVALUATION OF UNICOAT PAINT ON T-34C AIRCRAFT
A. CNATRA CORPUS CHRISTI TX 2315007 JUN &%
B. PHONCON NAVAVNDEPOTOPSCEN {NADOC-112} R. TAYLOR/CNATRA {N-5111}
H. SPRINKLE OF 21 JUL &9
1. IRT REF A AND AS LAST DISCUSSED REF B+ WE HAVE NO OBJECTIONS TO
FURTHER PARTICIPATION IN THE EVALUATION OF UNICOAT IF CONDUCTED AS
PART OF+ AND UNDER THE AUSPICES OF+ NAVAIR/NADC PLANS.
2. THE ABILITY OF UNICOAT PAINT To RESOLVE THE REPORTED

UNSATISFACTORY PERFORMANCE OF THE CURRENT PAINT SYSTER SHOULD ONLY BE -

DETERMINED THROUGH A PROPERLY STRUCTURED AND EXECUTEﬁ EVALUATION
PLA“.

3. INFORH‘TION FROM UNICOAT PAINT EVALUATIONS TO DATE ARE
ENCOURAGING~ BUT ARE INCONCLUSIVE. AND THE OBSERVED PERIOD

R NS FAYLORS NADOC-112. X3L%b
TYPIST: CANDY~ %3975, 28 JUL &%

——cea et ——
ot

J L. BAUFAN» NADOC 1101 X3575

" UNCLASSIFIED 2816312 JuL 8%

L e P A
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02 02 2816317 JUL 29 RR ) 2090820

INSUFFICIENT: MANY QUESTIONS REMAIN TO BE ANSUERED BEFORE A '
-COMMITHENT SROULD BE MADE TO INCLUDE LARGE NUMBERS OF T-34( AIRCRAFT.&
4. TO ENSURE THAT THE UNICOAT gYSTEﬂ UIL@_PERFORH AT LEAST EQUAL TO ;
TJE NAVY STANDARD SYSTEN. THE EVALUATION PERIOD SHOULD BE OF E
SdEEICIENT LENGTH UNDER CONDITIONS CALCULATED T0 BOTH ACCELERATE AND |
SIMULATE A TYPICAL ACI PERIOD. ' !

i)

= §. A FORMALLY STRUCTURED TEST AND EVALUATION PLAN IS NOW UNDER
DEVELOPMENT BY KAVAIR/NADC. THE ROLE OF THE T-34C WILL BE »sr:nn:n:».
BASED ON THE EXTENT OF CONTRIBUTION TO THE EVALUATION OF UNICOAT AS Y
POSSIBLE MAVY STANDARD SYSTEM. | .
b. NAVAVNDEPOTOPSCEN POC IS MR. R. N. TAYLOR {NADOC-112}. AV i ,;;‘
35b-369L OR COMM {301} 3b3-3b%. | i

Re N. TAYLOR NADOC=112+ X3b%
TYPIST: CANDY. X3975. 28 JuL &%

J L aAunAN1 "NADOC-11D+ X3%75

" UNCLASSIFIED 2816312 JuL a9
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COMNAYAIRSYSCOM WASHINGTON DC
CNATRA CORPUS CHRISTI TX

INFO NAS CORPUS CHRIST! TX

NAVAYNDEPOTCPSCEN PATUXENT RIVER MD
NAVATRDEVCEN WARMINSTER PA
" NAVAVNDEPOT PENSACOLA FL
NAVAVNDEPOT JACKSONVILLE FL
NAVAVNDEPQOT CHERRY POINT NC
NAVAVNDEPOT NORFOLK VA

NAYAVNDEPOT ALAMEDA CA

NAVAVNCEPOT NGRTH ISLAND CA

UNCLAS //N12080//
SUBJ: EVALUATION OF UNICOAT ON T-34
A CNATRA 2315002 JUN 89

B NAVAVNDEPOTOPSCIN 2915317 JUL 89

C MT5 NAVAIR COOE AIR-5304 (J. COLLINS)/CNATRA CODE N5111 (M,
SPRINKLE) OF 29 AuUG 89

NAYAVNDEROT PENSACOLA LTR LPS/PN 234E OF 15 LEC 87

E CNATRA N2 LTR :42AN QF 21 AUG 89

$6304D2¢5304530P¢53045¢53C4¢41121E¢FC

H. YARMALL¢5304D2¢X26025

CAPT M.

W, 0'8ARe530eX23547

UNCLASSIFIED
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3 1. OUE TO THE UNIQUE SITUATION WITH THE CURRENT CORROSION PROSLEMS :
; BEING EYPERIENCED BY NATRACOM T-34 ACFT, REQUEST FOR EVALUATION OF i %
( UNICOAT ON 3C ACFT IS APPROVED. REFS A AND B GERMANE. .E §
2. AS DISCUSSED REF C, 30 EVALUATION AND 10 CONTROL (STANDARD e
4 PAINT) ACFT WILL BE TRACKED UTILIZING THE 56 DAY CORROSION CYCLE B
% INSPECTION. EVALUATION AND CONTROL ACFT WILL BE ASSIGNED AS o
\ FOLLOWS: =
} EVALUATION ACFT CONTROL ACFT q
; NAS CORPUS CHRISTI 20 06 §§
] NAS WHITING FIELD 10 0t i
;; 3. YHE FOLLOWING PROCEDURES SHALL DE ACCOMPLISHED DURING SUBJECT '
s EVALUATION:
j A, SURFACE SHALL BE PREPARED PER REF D WITH THE EXCEPTION OF
g ALODINE APPLICATION.
: B. MIXING INSTRUCTIONS AND APPLICATION PROCEDURES OF UNICOAT PER Y
% NADC/COATING FOR INDUSTRIES INSTRUCTIONS. f%
o C. INSPECTION PROCEDURE REPORTING SHALL BE DOCUMENTED AS PER *
i APPENDIX 1 OF MIL-F-18254D AND CORROSION FORMS IDENTIFIED REF E. a4
. A. REQUEST CNATRA PROVIDE: 2
: A. MIXING INSTRUCTIONS AND PAINT APPLICATION PROCEDURES TO ;

UNCLASSIFIED
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NAVAIR PRIOR TO EVALUATION START.

B. RESULTS OF ONGOING EVALUATION/56 DAY CORROSION CYCLE
INSPECTION TG NAYAIR AKD NADC.
5. NAVAIR POC IS MR. H, VARMALL (AIR-530402), AV 222-6G25 OR COM
202-652-6025.

UECLASSIFIED




QUALITY ASSURANCE REPRESENTATIVE'S CORRESPCNDENCE

1. 10O
Milton Frontera

CNATRA, Contract Administration

2. FROM: (Name, aadress, ZIP Code, and oliice telephone
number)

Willtam J. DeGraw
CCAR-4 N233B45

N68520-85-D-0033

N2338B HAS Corpus Christi, TX 78419
NAS Corpus Christi, TX 78419
). CONTRACT P 0. OR O. 1 NUMBER 4. ITEM

AIRCRAFT PAINTING

DynCorp
Aerospace Operat
P.0. Box 921004
Fort Worth, TX

ions

76116

5. PRIME CCNTRACTOR NAME, ADDRESS AND 1P CODE

8. PLANT NAME, ADDNESS AND Z1P CODE

NAS Corpus Christi
Corpus Christi, TX 78419

SUBJECT:  EYALUATION OF UNICOAT PAINTING SYSTEM ON T-34 AIRCRAFT

The evaluation obtained from the contractor on Uniccat Paint

System is being forwarded to you for proper dissemination.

oD | fonv | 1232

1 APR 77
0102-LF.001-2320

I Ny T

EDITION OF 1 OCT 68 MAY BE USED UNTIL EXNAUSTED

# .5 GPO: 1909—408.009/20820 20

7. SIGHATURE OF CAR 8. DATE
L)ites, h! Qﬂ—,@ 12 SEP 1989
v




Eomus Christi Branch

RIEIBY-078
September 12, 1989

FROM: Raymond E. Hamaker
Maintenance Manager

10: Mr. Bill DeGraw
CCAR T-34C/T-44A Program

SUBJ: LEVALUATION OF UNICOAT PAINTING SYSTEM ON T-34C AIRCRAFT
Contract NA8520-85-D-0033

RETF: (a) Mr. Milton Frontera, N2 CNATRA, Memo dated August 21, 1989

ENCL: (1) T-34C BUNO's 161840 and 161841 corrosion charts dated
September 12, 1989

1. As requested by reference (a), Enclosure (1) is submitted for
the first 56 day inspection after receipt from ACI.

Respectfully,

Ké\/lc \61'\5( é’ /ﬁ(’m.a‘}xcv

Raymond E. Hamaker
Maintenance Manager

ce:r T Co Wimberly
D. Whitehead

RN/ es

P.O. Box 18898 ¢ Corpus Christi e Texas 78418 « (512) 939-2538
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NAVAL AIR DEVELOPMENT CENTER
Aerospace Materials Division
Varminster, PA 18974-5000

TRIP REPORT

FROM: Anthony Eng, Code 6062, A/V 441-3269, (215)441-3269
PURPOSE: Observe application of UNICOAT to a T-34

PLACE: NAS Whiting Field, FL

DA*!: 12 July 1989

On 12 July 1989, personnel from NADC, CNATRA, NADOC, and NADEP
Pensacola visited NAS Whiting Field to observe the painting of a T-34 (Buno
161841) with a gloss white UNICOAT. This A/C had been stripped, cleaned,
surface treated (phosphoric acid etched previous day) and masked prior to
our arrival. After our arrival, the A/C was dusted with an air gun, and
viped down with MEK. Two of the more experienced Dyncorp painters were
instructed to apply UNICOAT in the same manner (spray technique and
thickness) that they would use for the standard polyurethaue topcoat. One
painter applied UNICOAT on the right side of the aircraft and the other on
the left. The general direction of spplication was from the nose to the
tail and from the bottom to the top of the T-34, The material was thinned
with a standard polyurethane thinner (Mi1-T-81772, type 1) to a Zabn #2
viscosity of 25 seconds and applied using conventional siphon feed
equipment (1 Qt capacity).

After two coats were applied, Ken Sanders from NADEP Pensacola
performed thickness measuresents and found the values to range from 0.5 to
1.5 mils, The paint was thin (0.5 - 1.0 nils) in the front third (nose
area) and the rear third (tail area) of the aircraft. The paint in the
middle third of the aircraft (wings and cockpit ::rea) was approximately i.0
« 1.5 mils. The painters wers then instructed to apply ancther full coat
to the entire aircraft. After allowing the coating to attain a near tack
free condition (sbout 1 hr), 60 gloss and thickness were measured. The
average gloss over the entire aircraft was 88 which is comparable to the
gloss value required for the standard gloss white topcoat (90).

Thicknesses vere measured at approximately 1.5 mils in the fore and af:
sections and about 2.3 mils in the main wings and cockpit areas. The lower
thicknesses in the fore and aft areas was deemed satisfactory since these
areas will be subsequently topcoated with a standard polyurethane. The
hiding power {opacity) sppeared to bs quite good at these thicknesses.

This level of hiding was supported by previous laboratory generated
contrast ratio data of 0.9 at two mils vhich is superior to the value
required of white topcoats (0.83). It was also noted that a test panel of
the glocs white UNICOAT visually appeared to be whiter than the standard
gloss white polyurethane topcoat.

Only 2.3 gal of the admixed UNICOAT was used to paint the entire
aivcraft. The paint was supplied in one gal kits and mixed on an as needed
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basis in order to lessen the pot life problem (sprayable after 90 minutes).
Since each kit was consumed in approximately 40 minutes, no spplication
viscosity problem was encountered., The other major area of concern
envolved the sagging or running of the paint. The sagging problem (5 or 6
sag areas) seemed to be concentrated on the right side of the aircraft
whereas the left side ahowed only one miror sag area. The painter on the
left side had a quicker and wider spraying motion while producing less
application defects (sags or runs) and thus a superior finish compared to
the pairter on the right side. This suggests that the application
procedure and not the paint itself was the cause for the zagging problen.
(Note: all the defect areas will be sanded and touched up with gloss white
UNICOAT on the following day). Also, the sag problem wss not considered to
be a problem by NADEP Pensacola personnel since they want to apply this
material at no more than a Zuhn #2 viscosity of 25 seconds using
application equipment (air-assisted airless with pressuce pots) that would
be able to more effectively atomize this material and prevent sagging
compared to the conventional equipment used at Whiting Field.

One painter (left side) liked the spplicability while the other
painter (right side) was unsure of her impression. All personnel on hand
were most impressed with the fact that this gloss white versfon of UNICOAT
would cut maintenance costs and time via the elimination of the chromate
conversion preteatment .'d the standard epoxy primer (producing a
completely non-chromat  non-lead finishing system) and also provides good
gloss, hiding, and color comparable to the standard polyurethane topcoat.

O T

Copy To: NADC / 1. Shalfer (60C)
NAVAIR / J. Collins, H. Verrall (AIR-5304)
NAVAIR / D. Jamieson (AIR-4111)
CNATRA / H. Srinkle (N5ill)
NADOC / R. Taylor, W. Quinlan (112)
NADEP Pens. / K. Sanders (34200)
Coatings For Industry / J. Klot:z
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MATERTALS ENGINEERING LABORATORY
PRODUCT SUPPORT DIRECTORATE
NAVAL AYIATION DEPOT
NAVAL AIR STATION
PENSACOLA, FLORIDA 32508-5300

From: Kenneth M, Sanders, Code 34200, AV 922-3553
To: Code 6062, Naval Air Development Center,
Attn: Anthony Eng
purpose: Evaluation of new gloss white formutation of Unicoat

Subject: TRIP REPORT ON T-34C UNICOAT APPLICATION, AT NAS WHITING

1. NVITATION At the request of Harry Sprinkle, CNATRA Code
NSlll, this writer and three aircraft finishing painters were
present for the first application of gloss white Unicoat in
aircraft finishing.

2. BACKGROUND: In the spring of 1988, NADEP Pensacola was the
first organization to apply Unicoat on more than one aircraft,
One of the three aircraft the Depot painted was not alodined
after deoxidizing., Evaluation of test panels from this experiment
indicated that long term adhesion can not be assured without
alodine,

3. PAINTING CONDITIONS: The subject aircraft had been deoxidized
the previous evening, and was being solvent cleaned prior to
paint application, The paint hangar used in this operation had no
environmental controls, and outside air was used as make up air
for the c¢ross draft booth, Little assurance could be made that
the aircraft would be kept clean during the painting operation.

4, DEMONSTATION: Tom Fuqua and Robert Lloyd of NADEP Pensacola
assisted the DYNACORP painters in the mixing and reducing of the

_Unicoat. NADC had established the application viscosity at 25

22 1
?-"'/

;)nl 'f

seconds,

5. Using quart cup guns, rather than conventional air spray
equipment, two painters finished the aircraft. The DYNACORP
painters were encouraged to apply heavy coats to accomplish
hiding and gloss, The two painters were not able to achieve the
same levels of success. While one was able to apply a uniform
heavy finish, the other was not able to accomplish the same
finish, as a few ruyns and sags ruined the fine Unicoat finish,

6. A sample of the first batch of Unfcoat was allowed to sit
while the aircraft was painted. The viscosity rose from 25 to 41
seconds, measured in a number 2 Zahn cup, in one nour, The
increasing viscosity appeared to bother the slower painter and to
be advantageous to the faster one.

7. Because hiding was not obtained in two coats, a third coat of
Unicoat was applied, This resulted in the desired coating
thickness, Film thickness measurements were between 2-3 mils, The

m@%ﬁﬁ%ﬁ@ﬁ#&%@f{
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chickness. Film thickness measurements were between 2-3 mils. The
coating reflectance, at 60, measured hetween 85 - 92%. The white
colar wac nutstanding, whiter than US PAINTS' topcoat
formulation,

8. POSY PAINTING TESTS: Two sets of aluminum anndized panels were
prepared for ccating at thic demonstration. Nne set was
scotchbrite abradad, deoxidized, and alodined. A second set was
scotchbrite ahraded, and deoxidized. Thes» were then finished by
the DYNACORP painters using the Unicoat. After a seven day curing
peraod, a panel from each set was immersed for four days in a

120° water bath, The two sets of panels were tested for adheston.
No adhesion loss was sean in the alodined panels, while one
tailure was seen in a unalodined panel which was exposed to the
hot water bath, This test was repeated and no failures occurred,.

9. CONCLUSIONS: A1l NADEP personnel were pleased by the
performance of the linicoat and would =agerly accept the
opportunity to use the same material on all CNATRA aircraft,
Unicoat enables the finisher to nbtain a smoother finish and
greater gloss than the Navy's standard coating system, Tests
performed at this Derot showed the adhesion of Unicoat to be
greater than the epoxy/polyurethane system, but adhesion without
alodine is preparation dependent.

Tom Riley, Tom Fuqua, and Robert Lloyd, NADEP Code 95120 offered
the suggestion that mixing the Unicoat thinner and applying the
material in more even coats would result in a better finish. Cup
guns do not provide the flexibility DYNACORP needs to finish
ltarge surfaces, unifarmly, Thne DYNACORP painting team vused US

PAINT's polyurethane paint reducer TO006, which could be a slower
blend of solvent thus more likely to slow down the setting of the

paint film., The standard polyurethane paint reducer MIL-T-81772
Type 1, might permit a faster setting time for the Unicoat.

/ﬁ/««# /] VAV

Cnpy To: Harry Sprinkle, CHATRA fo-te "°111
Hermon Vermall, NAVAIR-5304D
Dave Jamieson, NAVA[R-4111
Robby Taylor and Wes Quinlan, NADOC-112
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DEPARTMENT OF THE NAVY
NAVAL AVIATION DEPOT
BUILOING 32
NAVAL AIR STATION

N AEPLY REPEIR TO
PENSACOLA FLORIDA 32508-%300

13070
342/0100:KMS

2 8NOV 1989
From: Commanding Officer, Naval Aviation Depot, Pensacola

To: Commanding Officer, Naval Air Systems Command, Washington D.C.
{Attn: J. Thompson AIR-5304B3)
Commanding Officer, Chief of Naval Aviation Training, Naval Air Station,
Corpus Christi, TX (Attn: H. Sprinkle N5111)

Subj: LABORATORY REPORT ON THE EVALUATION UNICOAT FINISHED AIRCRAFT, BUREAU
NUMBERS 162623 AND 162631

Ref: (a) Meeting with CNATRA, NADC, and NAVAVNDEPOT PNCLA, in NAS Corpus
Christi, of 10 October 1589

Encl: - (1) One copy of NAVAVNDEPOT PNCLA Materials Laboratory Report N488-89 of
6 November 1989

1. As requested in reference (a), an evaluation of the subject aircraft had been
performed, The report of this action is forwarded in enclosure (1).
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MATERIALS EMGINEERING LABORATORY )

NAVAIR ENGINEERING SUPPORT OFFICE

NAVAL AVIATION DEPOT : .

NAVAL Al STATION IN REPLY REFER TO 5

PENSACOLA, FLORIDA 32508-5300 Code 34200 %

LABORATORY ANALYSIS ?’
MBIt COMNAVAIRSYSCOMS (AIR-5304), NATC (CODE N5111) et 9
" NAS Corpus Christi Trip Report of 10 Oct 89 06 Nov 1989 i
CONTROL NO. A REPORT “ON488_89
IDENTIFICATION )
EVALUATION OF GLOSS WHITE UNITCOAT ON T-34C OVER NON-ALODINED ALUMINUM SURFACE i

. v

#

Ref: (a) Phoncon between Paul Rippe, U. S. PAINTS, (817)498-6185, and K. M.
. : Sanders, Code 34200, NADEP Pensacola, of 12 October 1989

i ~ (b) Meeting between Steve Harrington, AKZ0 Coatings, (803)783-6283

1 and K. M. Sanders, at NADEP Pensacola of 26 (October 1989

‘ (c) Phoncon between Ron Conti, DeSoto Coatings, Chicago, (312) 391-9527 G
: and K. M. Sanders, NADEP Pensacola of 13 Octuber 1989 . I
! (d) Phoncon between Bud Levine, Deft Coatings, (714)474-0400, and K. M. ey

! Sanders, NADEP Pensacola of 27 Qctober 1989

Encl: (1) Corpus Christi Trip Report of 10 October 1989 ~ﬁé
! (2) T-34 Silhouette showing locations of adhesion tests y
| (3) U. S. Paints product data sheet for ALUMIPREP 33 W

: (4) U. S. Paints product data sheet fur AWL-PREP ?f‘
§ g
1. Sackground: This Depot evaluated two T-34C aircraft finished for the Navy by iﬁ
_ its contractor, DynCorp, using the newly formulated gloss white Unicoat, gg
: seif-priming topcoat. 2

1.1. DynCorp had not surface treated these aircraft with the chemical conversion %
coating, alodine, prior to paint application. With the contractor located on the i
Naval installation at NAS Whiting Field, which does not have a treatment

facility for handling chrome containing effluent, use of alodine was not
permitted,

1.2. T-34C, Bu. No. 161841, had previously been finished by this contractor 3
using Unicoat, and experienced significant adhesion failures. The coating !
failures had resulted from inadequate preparation of the aluminum skins prior to
painting. See enclosure (1).
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CONTINUATION SHEET FOR LABRATORY REPORT N488-89 PAGE 2

1.3. Mr. Harry Sprinkle, CNATRA, Code N5111, monitored the surface preparation
and Unicoat application of the next two consecutive aircraft processed by
DynCorp to ensure that appropriate procedures were followed. After the failures
incurred by Bu, No, 161841, Mr. Sprlnkle requested this Depot, due to its close
proximity to NAS Whiting Field and previous use of Unicoat, to evaluate the

the coating system on these a1rcraft.

1.4. Adhesion tests were performed on Bu. No. 162623 on 12 October 1989. The
second aircraft had been flight tested and showed no signs of coating failure.

2. Tests and Measurements performed on Bu. No. 162623:

2.1. Wet tape adhesion testing IAW MIL-F-18264, paragraph 8.5
2.2. Dry Tape Adhesion Test 1AW ASTM method D3359

2.3. 60" Specular Reflectance IAW ASTM method D523

2.4, Total Film Thickness Measurements IAW ASTM method E376

3. Wet Tape Adhesion Test: The upper inboard wing surfaces were prepared aver
night by DynCorp personnel with wet gauze pads to test water resistance of the
painted surface. See the locations shown in enclosure (2). Each location had
complete adhesive failure between the coating and the aluminum substrate.

4, Dry Tape Adhesion Tests: Cross-hatched coating adhesion tests were
performed around the locations of the wet compresses, and on aircraft
fuselage. Tests were performed in flat assessable locations,

4,1, The test score, according to ASTM method D3359 is established as follows:
5 - Perfect adhesion, no paint removed from cross-hatch, to 0 - greater than
65% removal of paint from the cross-hatched pattern,

4,2. The adhesion scores for the right upper wing panels ranged from 3 to 1,
always less than 65% of the paint removed. On the left upper wing panel the
adhesion was better ranging from 5 to 3. The left fuselage side tested as a 2.
See enclosure (2).

5. Film Thickness Measurements: The average total film thickness for the f%
entire aircraft was between 2.0-3,0 mils, :

5.1. On the upper wings the coating thickness was generally thin, with ol
measurements ranging from 1.8 to 3.2 mils. The coating on the bottom of the 5. N
wings was like the upper surfaces ranging 1.9-2.7 mils.

5.2. The control surfaces exhibited better coverage with thicknesses of .
205-3.3 mi]s. \

5.3. The coating thicknesses on the sides of the fuselage differed from left
and right; the right side ranging 2.4 to 3.2 mils, and the left 1.1 to 2.0
mils. The bottom of fuselage varied widely from 1.9 to 4.0 mils.
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6. Specular Reflectance Measurements: Gloss ranged from 81 to 90 for the
Unicoat, and the inean was 86.

7. Visual Inspection of Second Aircraft: This aircraft, Bu. No. 162631, was
finished with Unicoat in the same time frame as 162623. Because this aircraft
was in flight test, no destructive tests were performed on the coating system.
Exhaust and aviation fluids had stained the coating as was seen on the
aircraft at NAS Corpus Christi, Bu. No, 161841, (enclosure (1)). Specular
gloss measurements were attempted on cleaned unstained surfaces and these
ranged from 75 Lo 85, No breaks in the coating were noted.

8. Discussion: The coating failures on 162623 usually result from insufficient
substrate preparation, and/or a coating doficiency to form bonds with its
intended substrate. Because DynCorp coated four test panels from this batch of
Unicoat, (two alodine treated and two chemically deoxidized; all panels
prepared and surface treated at this Depot), and adhesion tests were perfect
for alodine treated panels and good for the untreated panels, a coating

deficiency can be ignored. The procedure DynCorp used to process these
aircraft was evaluated,

8.1. The two aircraft were cleaned and surface treated as follows:

1. aircraft alkali detergent wash

2. immediate deoxidizing acid treatment, using U, S. Paints'
ALUMIPREP 33, P/N 73001. See enclosure (3).

.1.3. water break test

.1.4, drip dry, and cheese cloth wipe down

1.5, final masking

.1.6. solvent wipe down using U.S. Paints' AWL-PREP, surface

cleaner, P/N TO008. See enclosure (4).

8.1.7. Unicoat application

8.2. This process was estimated to take 5 hours, and less than one hour elapse
between the application of the deoxidizing solution and the application of the
Unicoat. Mr. Sprinkle confirmed these time estimates.

8.3. DynCorp reported applying 3 and 4 coats of Unicoat to obtain the desired
film thickness previously reported.

R.4. The cleaning and painting hangar was inspected. Differing from the
conditions used to paint Bu. No. 161841, the hangar was clean, air filters

were in place, and the concrete floor was covered with polyethylene sheeting.
Good housekeeping appeared to be in practice.

8.5, U, S, Paints was contacted in reference (2a) .0 review the DynCorp paint
preparation process., Mr., Rippe related only one comment concerning the DynCorp
process. If a conversion coating could not be used after deoxidizing, then, as
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DynCorp had been empioying, washpriming before painting becomes necessary.
DynCorp's preparation is consistent with the typical process given in U. S.
Paints' literature, see enclosure (3).

9. Conclusions: The purpose of the aircraft evaluation at NAS Whiting Field
was to determine the satisfaction of DynCorp's preparation and Unicoat
application,

9.1. Coating adhesion is not satisfactory, according to paragraph 8.5 of
MIL-F-18264,

9.2, Because this batch of Unicoat has passed suitability testing before
transportation to DynCorp, as well as testing at time of aircraft application,
the breakdown in the mechanics of adhering Unicoat to these aircraft skins
must be the quality of the aluminum surface following the aluminum preparation
process.

10. Recommendations:

10.1. A water break free surface can be obtained over a oxide-coated surface,
free of grease and oil, Since oxide coatings are a weak boundary in the
coating and aluminum bond, these must be removed during the deoxidizing
process or improved through chemical conversion coating. Chemical conversion
is not possible, therefore DynCorp must assure oxide removal. Recomnmend
testing an aircraft surface before painting by applying alodine by sponge or
atomization and observing whether a uniform orange/tan film develops. A
uniform film indicates a clean surface.

10.2. DynCorp needs adequate finishing equipment (i.e. pressure pots and guns)
which will allow its personnel to spray more uniform films,

10.3. Recommend NADC evaluate the UV resistance as well as the cleanability of

this formulation of Unicoat. The second aircraft inspected appeared to suffer
detrimental effects by both,

10.4. Finally, as was discussed in references (b), (c¢), and (d), Unicoat as
formulated by NADC has advanced military aviation finishing. Its advances over
the current Navy coating system does not require repeating here. However, the
current formulation has the following barrier to its introduction to
marketing: a short pot life., The industry representatives in the above
references do not see this as a great barrier to their chemists, however each
has their own way of overcoming it. This Depot recommends that the NAVAIR
contract its own laboratory to formulate a system with a stable usable
potlife, This may include changing the pigment to resin ratio, or changing
resin systems. None of these vendors have the primary interest of protecting
the Navy's weapon systems as NADC has had, therefore the most responsible
agent for overcoming the potlife barrier is the Navy.
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MATERIALS ENGINEERING DIVISION
PRODUCT SUPPORT DIRECTORATE
- NAVAL AVIATION DEPOT
NAVAL AIR STATION
PENSACOLA, FLORIDA 32708-5300

From: Kenneth M. Sanders, Code 34200, AV 922-3553
To: Code N5111, Naval Air Training Command

Attn: Harry Sprinkle
Purpose: Inspection of Gloss White Unicoat Failure

Subj: TRIP REPORT ON UNICOAT FAILURE ON T-34C, BU., NO. 161841, AT NAS
CORPUS CHRISTI

Ref: (a) Naval Air Development Center request of 6 October 1989
(b) NAS Whiting Field Trip Report of 12 July 1989, same author

1. Per Reference (a), I joined Donald Hirst and Charles Hegedus of
NADC, and Mr. Sprinkle to {nspect the subject aircraft.

2. Background: As reported in reference (b), no alodine was used in
finishing the aircraft because NAS Whiting, location of T-34 overhaul,
lacks waste treatment facilities for treating effluent containing
chroue. Therefore, CNATRA is evaluating Uanicoat with the expectation
that satisfactory adhesion may be obtained withcut the surface
treatment. The adhesion failures experlienced on 161841 were assumed not
to have resulted from deficlient Unicoat material, because DynCorp coated
four test panels, (two alodine treated and two chemically deoxidized,
prepared and surface treated at this Depot), and adhesion tests were
perfect for alodine tresgted panels and goond for the untreated panels. No
blistering occurred during water {mmersion tests.,

3. 1 gathered the following information from the inspection:

a, Metal surfaces in areas of Unicoat faflures lLiad a good
mechanical tooth, {.e. the surfaces were not a hard anodized or
unprepared new metal.

b. As previously stated, no alodine was used in the preparation of
the aluminum surfaces, and none was evident in the failed areas.

ce. All failures originated at edges .f aluminum skins., The coating
at the edges of these skins was typically thick. Adjacent to
failures the coating was easily peeled from the aluminum surfaces.
Most failures occurred in areas where the coating was chipped or
subject to high stresses during flight.

d. Coating thicknesses varied greatly over the surface of the
alircraft, from 1.5 to 6,0 mils, Areas where peeling occurred had
thicknesses greater than recommended liaits, (>3.0 mils). Dry tape
adhesion tests performed on these areas found the potential for
lifcing greater than those in thinner film thicknesses, ({ or =
3.0 mils),

4., DynCorp personnel also reported difficulty to remove fuel, oil, and
exhaust stains using standard aviation cleaning compounds.

5. T conclude from this inspection and the experience reported 1in
reference (b), the loss of coating adhesion results from the absence of
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a satisfactory surface for melecular adhesion. Reference (b) reported
the JdJifficulty the DynCorp personnel had in removing organic surface
contaminants and the long delay, (greater than eight -hours) between the
deoxidizing process and the actual finishing of the aircraft., A reactive
surface for paint adhesion was not possible, Therefore, once the coating
was broken, or a heavy edge reached critical stress, peeling action
resulted.

6. Action:

a. I was requested by the inspection team to evaluate two T-34"s
recently painted at DynCorp (Whiting Field), which were
stringentlv treated and finished, and report the effectiveness of
coating adhesion.

b. NADC will provide CNATRA information on a non~rinse chromated
conversion coating for establishing an effective surface treatment B
for use at NAS Whiting Field. L

¢. NADC suggesied DynCorp evaluate MIL-C~-85570 Type V, thickened
aviation detergent for removing coating stains. NADC”s Ken Clark
will bde POC for additional assistance.
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BU. NO. 162623

Unicoat Evaluation
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Technical Product Data Bulletin

RLUMIPRER' 33

~ Etching Solution for Aluminum

73001

Features & Uses
ALUMIPREP® 33 is a non-flammable phosphoric acid
based cleaning, brightener and prepaint condition for
aluminum. ALUMIPREP* 33 should not be used on high
topper bearing aluminum alloys or aluminum castings.
"ALUMIPREP? 33 cleaning and conditioning chemical
jeaves the aluminum surface chemically clzan and
corrasion free.
ALUMIPREP® 33 can be used to deep clean and brighten
an aluminum surface prior to welding, pcinting or to

prepare the surface for a subsequent chemical coating. |

ALODINE?® 1201 (opaque) and ALODINE® 1001 (invisible)
coating chemicals produce the best affordable substrate
for both paint adhesion and corrosion resistance.

Suminary of Operating Data

Brush Application: For light oxidation and corrosion
removal dilute one part ALUMIPREP® 33 with five parts
of water.

For heavy oxidation and corrosion removat dilute one
part ALUMIPREP? 33 with two part. water.

Immersion Application: For each 100 parts of bath, add
25 parts of ALUMIPREP® 33 to 75 parts water.

Spray Apolication using 62-G Applicatore: Set diution
control on 3 allowing a mix of one part ALUMIPREF® 33
to three parts of water.

*Product from Amchem.

Process Sequence

To clean and condition aluminum:

Step No. 1—~Apgly the diluted ALUMIPREP® 33
Step No. i—Allow the soiution to react

Step No. 3—Thoroughly rinse with watar

Step No. &~Dry

To prepare the aluminum for a chemiv.al coating-
Step No. 1—Apply the Jiluted ALUMIPREP® 33
Step No. 2—Aliow the solution to react

Step No. 3—Thoroughly rinse with water

Step No. 4—Apply ALODINE? per label instructions
Step No. S—Thoroughiy rinse with water

Step No. 6~0Dry

The work, after processing and drying, is ready to be
‘painted.

Application

Selecting the size area to be (reated at one time will
depend on the method of application, rondition of the
metal surface, method in which th? surface was clcannd,
temperature and part configuration. A typical treatme
tirne is where ALUMIPREP® 33 cleaning and cunditorung
chemical is in contact with the aluminum betvieer, one
and two minutes. The ALUMIPREP' 33 cieaning and
conditioning chemicai should not be allowed tc dry on
the mietal surface or permitted 1o reoxidize pnur 10 8
thorough rinse.

ALUMIPREP? 13 cleaning and conditinrung chemais
normally applied at temperatures batween room and
120°F. (49°C). Enough temperature to tlean within two
minutes titne without drying is optional. If diying does
occur, rewet with the diluted ALUMIPREP® 33, prior to
water finsing.

A thorough rinse with clean water is necessary 10 reimove
both residual ALUMIPREP® 33 cleaning and conditionig
chemicals and oils that have been lifted trom the metal
surface. '

{
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Technical Product Data Bulletin

AUL-PREP"

Surface Cleaner

T0008

Shipping

Freight Classification: Compound Reducing Liquid
NA1142 Flammable

Packaging: 4 qts., 4 gals.

Shipping Weights: 8 ibs., 34 Ibs.

Specification Data
Color: Clear

Solids: 0

Fiash Point: 40°F. (1.C.C.)
Wt./Gal: 6.7-6.9 Ibs.

Mixing and Thinning

Not Applicable

Application

Saturate a clean cloth with AWL-PREP!™ Flood surface
with solvent. 8lot dry with a second clean cloth, lifting
the solvent and contaminants off the suriace rather than
rubbing them in. Do not let solvent dry on the surface.
Change cloths frequentlyl DO NOT USE SHOP TOWELS.
They are frequently contaminated with hydrocarbons and
cleaning chemicals.

Safety
CONTAINS: ETHYL ALCOHOL, ALCOHOL, ESTERS.

WARNING! FLAMMABLE

VAPOR HARMFUL. BREATHING OF VAPOR MAY CAUSE
IRRITATION. CAUSES EYE IRRITATION. LINUID CAUSES EYE
BURNS. MAY BE FATAL OR CAUSE BLINDNESS IF
SWALLOWED. CANNOT BE MADE NON-POISONOUS.

Keep away from heat, sparks and open flame. Do not use
in confined area or near pilot lights or non-explosion-
proof eiectrical equipment. Use only with adequate
ventilation. Avoid breathing of vapor or «pray mist. Avoid
contact with eyes and skin. Wear eye protection and
impervious clothing and equipment. Exposure controls
may require the use of a NIOSH/MSHA approved
combination vapor/particulate or air supplied respirator.
Do not take internally. Keep closures tight and upright to
prevent leakage. Kecp container closed when not in use.
In case of spillage, absorb and dispose of in accordance
with local applicable regulations.

FIRST AID: In case of skin contact, flush with plenty of
water; jor eyes,immediately flush with plenty of water
for 1S minutes and get medical attention. If exposad to
high concentration of vapor, remove to ‘resh air. if
swailowed, CALL A PHYSICIAN IMMEDIATELY. induce
vomiting.

© 1984, Giow Group, Ine.

CLOSURE (4) SHEET 1 of 3

831 South 21st Street Telephone 314 621-052%
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NAVAL AIR DEVELOPMENT CENTER
AEROSPACE MATERIALS DIVISION
WARMINSTER, PA 18974-5000

ENGINEERING REPORT

FROM: Protective Organic Coatings Team, Code 6062, (215)441-3269
PREPARED BY: Donald Hirst and Anthony Eng
SUBJECT: Evaluation of pretreatment/UNICOAT finishing system

DATE OF REPORT: 6 December 1989

BACXGROUND: In February 1989, the commanding officer at NAS Whiting Field
prohibited the disposal of chromate containing materials in their waste
treatment plant. After learning of the good performance of low gloss
UNICOAT on chemically deoxidized aluminum surfaces (using corrosion
removing compound Mil-C-10578) at NADEP Pensacola, CNATRA decided to paint
their T=34"s with a similar non-chromated high gloss UNICOAT finishing
system. In July and August 1989 at MNAS Whiting Field, three T-34"s (Buno
161841, 162631 & 162623) were painted with gloss white UNICOAT over a
chemically deoxidized surface (Alumiprep 33 applied with a non-abrasive
pad). Appendix A of this article contains the detailed preparation
procedures for the T-34 and H-3 aircraft. In October 1989, NADC was .
informed of adhesive failures of UNICOAT on T-34 Buno 161841, In November
1989, NADC and NADEP Pensacola personnel investigated the condition of T-34
Buno 161841 stationed at NAS Corpus Christi. Ken Sanders of NADEP
Pensacola also investigated the condition of the other two T-34"s (Buno
162631 & 162623) at NAS Whiting Field. U[Due to a rigid flight test
schedule, only a visual inspection could be performed on Buno 162631, which
showed no adhesive failures. Buno 161623 was thoroughly inspected and the
coating adhesion was evaluated based on crosshatch adhesion testing. This
test indicated that the coating had poor adhesion to the substrate,
However, Mr. Sanders attributed this lack of adequate adhesion to surface
preparation rather than to the inherent adhesive strength of UNICOAT.

EVALUATION PROGRAM: In order to determine appropriate chrome and non-

chrome treatments prior to UNICOAT application, NADC initiated a laboratory’

evaluation program. The following describes the evaluation program
variables, test procedure, results, conclusions, and recommeudations.

Variables

Pretreatments: All test panels were cleaned with Mi1-C-85570 Type I
(diluted 1/9 by volume with tap water) using a white non-abrasive pad (Mil-
C-83957) and then allowed to air dry. All test panels consisted of 7075
bare aluminum except for the panels conversion coated by Q-panel which were
2024 T3 bare aluminum. The various pretreatments evaluated were:

A, Chromate conversion coating Mi1-C-81706 (prepared by Q-Panel Co)

B. Chromate conversion coating Mi1-C-81706 (prepared by NADC)

C. Chemical deoxidizing using a corrosion removing compound Mil-C-
38334 Type I, Class 1 (diluted 1/1 by volume with tap water) and applied
with a white non-abrasive pad (M{1-C-83937) for about 5 minutes. Rinsed
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G33

thoroughly with tap water to a water break-free condition and allowed to
air dry. M{1-C-38334 and M11-C-10578 (used on H-3 at NADEP Pensacola) are
both phosphoric acid based and produce similar effects on aluminum.

D. Physical deoxidizing using a red abrasive pad (Mil-A-9962) while
cleaning with Mi1-C-35370 Type I for about 5 minutes. Riased thoroughly
with tap water to a water break-frec condition and aller2d to sir dry.

E. Chemical deoxidizing using Alumiprep 33, a US » .at corrosion
removing compound (diluted 1/4 by volume with tap water), applied with a
white non-abrasive pad (M11-C-83957) for about 5 minutes. Rinsed
thoroughly with tap water to a water break-free condition and allowed to
air dry.

F. Wash priming with M{1-C-8514 applied to a thickness of 0.5 to 0.7
mils using conventional air-atomizing siphon cup spray equipn:at. Allow to
air dry.

Coatings: All coatings were applied within & to 4.5 hrs after the
pretreatment to a thickness of 1.8 to 2.2 mils using conventional air-
atomizing siphon cup spray equipment. All coatings were allowed to cure
for 7 days at ambient laboratory conditisns (75° F). The coatings evaluated
in this p.ogram were:

1. Gloss white UNICOAT (retain sampla from NAS Whiting Field)

2. Gloss white UNICOAT (manufactured in NADC lab)
3. Flat gray UNICOAT (ranufactured by Coatings For Industry)

Test Procedure

Hethod After allowing all of the coatings to reach full cure (7 days @
75° F), the adhesion tests were performed by subjecting the test specimens
to dry/ambient, wet/ambient, and wet/accelerated test conditions, applying
a 1" wide 3M #250 masking tape over an X scribe within two parallel scribe
lines (3/4" separation) and then lifting rapidly and smoothly. The
following rating system (from ASTM D3359) was used to determine the coating
adhesion by tape test:

5A - No peeling or removal

4A - Trace peeling or removal along incisions

3A - Jagged removal up to 1/16" on either side on incisions

2A ~ Jagged removal along most of Incision up to 1/8" on either side
1A - Removal from most of the area of the X under the tape

0A - Removal beyond th2 area of the X

Pvaluastion Criterion: A rating of 5A or 4A is considered acceptable.
Test Conditions:

I. Dry, 75°F

II. Distilled Water Immersion, 24 hr, 75° g
II1. Distillad Water Immersion, 72 hr, 120 ?
IV, Distilled Water Immersiocn, 120 hr, 150°F
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Test Results

Pretreatment

A
A
A
A

Lo I ] ] e o oo o (2] OO0 = W ot

=

Pretreatments:

Condition

Dry, 75°F
H20, 24 hr, 75° F
azo, 72 hr, 120° F

H20 120 hr, 150°F

AVERAGE RATING

Dry, 75°F

H,0, 24 hr, 75° F
H,0, 72 hr, 120° F
H,0, 120 hr, 150°F

AVERAGE RATING

Dry, 75°F

HZO’ 24 hr, 75° F
H 0, 72 hr, 120° F
H20, 120 hr, 150°F

AVERAGE RATING

Dry, 75°F

H,0, 24 hr, 75° F
H.0, 72 hr, 120° F
H,0, 120 hr, 150°F

AVERAGE RATING

Dry, 75°F

0, 24 hr, 75° F
0, 72 hr, 120° F
0, 120 hr, 150°F

AVERAGE RATING

Dry, 75°F

1,0, 24 hr, 75° £
H.0, 72 hr, 120° F
Hzo 120 hr, 150°F

AVERAGE RATING

A
B
c
D -
E
F
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TAPE TEST ADHESION RATING

Gloss
White
UNICOAT
(Whiting)

“vilon o

5.00

SN un

4.00

Gloss
White
UNICOAT
(NADC)

w0

5.00

wviwvs i

5.00

wtbs v

5.00

oo oOoN

0.50

»muLoWwn

3.75

w

4.50

Chrumate Convarsion Coating (Q-Panel)
Chromate Ccnversion Coating (NADC)
Chemicsl Deoxidize (Mi1-C-38334)
Physical Deoxidize (Mi1-A-9962)
Cheaical Deoxidize (Alumiprep 33)
Wash Primer (Mil-C-8314)

A it 'ﬁ’?";{‘

Flat
Gray
UNICOAT
7CFI)




Conclusions
The conclusions made from these test results with regard to adhesion are:

1. The batch of gloss white UNICOAT used to paint the three T-34“s at
NAS Whiting Field was good.

2. Aluminum surfaces pretreated with s chromste coanversion coating
conforming to Mil-(-81706 or a chemical deoxidizer conforaing to Mil-C-
38334 using a non-abrasive pad conforming to Mi1-C-83957 performed well
when coated with gloss or flat UNICOAT,

3. Chemical deoxidizing using US Paints” Alumiprep 33 as the sole
pretreatment process did not prove to be adequate for gloss or flat
UNICOAT.

4. Physical deoxidizing using a red abrasive pad (Mil-A~9962) while
cleaning with M{1-C~85570 Type I as the sole pretreatment process did not
prove to be adequate for gloss or flat UNICOAT. Note: NADEP Jacksonville
successfully applied flat gray UNICOAT over a physically deoxidized surface
(port side only) of a P-3 in August 1989. See Appendix A for the detailed
surface preparation procedure for this aircraft.

7. Wash priming using Mil-C-8514 (contains chromates) in conjunction
with UNICOAT, although promising in terms of adhesion, does not appear to
be a viable alternative to either Mi1-C-81706 or Mi1-C-38334 with UNICOAT,

Recommendations

The following recommendations are made with respect to the application of
UNICOAT (flat and gloss):

1. A chemical deoxidizer (or corrosion removing compound) conforming
to M11-C~38334 can be used as the single pretreatment to activate the
aluminum surface prior to the application of UNICOAT. This pretreatment
can be used where environmental regulations restrict the use of chromates.
A chromate conversion coating conforming to Mil1-C-81706 can be used as the
pretreatment for UNICOAT.

2. Painting should be performed within 4 hrs of pretreatment step.

3. All other substrate preparation and paint application procedures
shall conform to NAVAIR 01-1A4-509,

4. See Appendix B for the recommended surface pretrestment, materials
handling, and application procedures for the UNICOAT finishing system.
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APPENDIX A - Surface Preparation Procedures Used For The UNICOAT Finishing
System At Several Navy Activities

T-34 Buno 161841 (7/89 NAS Whiting Field - Chemical Deoxidizing)

- strip paint from aircraft

- alkali detergent wash

- chemical deoxidizing (US Paints” Alumiprep 33) applied with non-
abrasive pad Mil1-C-83957 for 3 minutes

- water rinse (to break-free condition) aand allow to air dry

- next day mask and tape

- MEK wipe

- tack cloth

- apoly gloss white UNICOAT (30 hr after deoxidizing) (manuf. by
Coatings For Industry)

T-34 Buno 162631 (8/89 NAS Whiting Field - Chemical Deoxidizing)

- strip paint from aircraft

- alkali detergent tash

- next day chemi. .1 deoxidizing (US Paints” Alumiprep 33) applied
with non-abrasive pad Mil-C-83957 for 3 minutes

- water rinse (to break-free condition) and dry with air hose

- mask and tape

- solvent (US Paints” Alumiprep T0008) wipe

- tack cloth

- apply gloss white UNICOAT (4 hr after deoxidizing) (manuf. by CFI)

T-34 Buno 162623 (8/89 NAS Whiting Field ~ Chemical Deoxidizing)

- strip paint from aircraft

- alkali detergent wash

- next day chemical deoxidizing (US Paints” Alumiprep 33) applied
with non-abrasive pad Mi1-C-83957 for 3 minutes

- water rinse (to break-free condition) and dry with air hose

- mask and tape

- solvent (US Paints” Alumiprep T0008) wipe

- tack cloth

- apply gloss white UNICOAT (4 hr after deoxidizing) (manuf. by CFI)

H-3 Buno 148049 (6/88 NADEP Pensacola - Chemical Deoxidizing)

- strip paint from aircraft

- wash with Mi1-C-85570 Type 1

- water rinse (to break-free condition)

- chemical deoxidize with corrosion removing compound Mil-C-10578
applied with a non-abrasive pad conforming to M{1-C-83957 for 5 to
7 minutes

- water rinse (to break-free condition)

~ mack and tape

- tack cloth

- peint witli flat gray INICOAT (manuf. by CFI)
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P-3 Buno 148889 (8/89 NADEP Jacksonville - Physical Deoxidizing)

- paint stripped from aircraft

~ gscrub with M{1-T-6096A and M11-C-87936 Type I using 3M Co #7447
abrasive pads

~ water rinse

- gteam clean

~ wash with M11-C-87936 Type I using 3M #7447 abrasive pads

- conversion coat (Mi11-C-81706) on starboard side only

- wash with Mi1-C-87936 Type I using 3M #7447 abrasive pads (port
side) and 3M non-abrasive pads (starboard side)

~ mask and tape

- paint with flat gray UNICOAT (manuf. by CFI)
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APPEMDIX B - The Recommended Surface Preparation, Materials Handling, and
Application Procedures For The UNICOAT Finishing System.

Alrcraft Preparation

- strip paint from aircraft

-~ wash with M11-C-85570 Type I (diluted 1/9 by volume with water)

- water rinse (to break-free condition)

- chemical deoxidize with ccrrosion removing compound Mil-C-3%134
Type I Class 1 (diluted 1/1 by volume with water) applied wi:h a
non-abrasive pad conforming to M11-C-83957 for 12 but not more than
20 minutes

- apply chromate conversion coating conforming to Mi1-C-81706; tais
step can be omitted {f chromate-free finishing system is desi.ed

water rinse (to break-free condition) and allow to air dry
mask and tape

tack cloth
prepare and apply UNICOAT
UNICOAT application should be performed within 4 hr of the last

chemical surface treatment process (deoxidizing or chromate
conversion)

UNICOAT Storage

- proaptly store UNICOAT in a refrigerated area (but not less than
35°F) whenever possible; this will significantly increase sheif-
11fe and maintain the current pot life property

Mixing Individual Components i

mix part A (pigmented) by mechanical or manual tecimiques {n 5 - 10
minute intervals until uniform or homogeneous

check for caking or settling at the bottom

Caution: do not excessively shkske, mix, or stir such that
significant air bubbles are produced; excessive dispersing will
generate heat which will decrease pot life

part B (resin only) does not need to be mixed

Mixing Catalyzed Paint

- mechanically or manually stir the appropriate amount (per paint
manufacturer”s instructions) of part B into part A for 1 - 3
minutes or until thoroughly dispersed.

Thinning

~ to obtain the seif-priming topcoat compliant VOC of 420 g/l for all
types/colors of UNICOAT, thin the admixed paint with MIL-T-81772 ?
Type I at the prescribed volume or weight (per manufacturer”s ‘
instructions)
or
= to obtain non-VOC compliant flat or low gloss UNICOAT, thin the
adeixed paint to a Zalm #2 spray viscosity of 20 - 25 seconds
depending on the spray application atomization technique
(conventional, airless, air-assicted airless, or HVLP) and delivery
system (siphca feed or pressurized feed)
or
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- to obtain non-VOC compliant high gloss UNICOAT, thin the admixed
E; paint to a Zahn #2 spray viscosity of 25 - 30 seconds

Applicaticn

-~ apply two full cross-coats for flat UNICOAT ynd :l.se full cross-
coats for gloss UNICCAT to a dry film thickness of 2.0 - 3.0 mils

- check the viscosity of the feed material after 30 minutes and at 15
minute intervals thereafter for paint thickening

- {f the Zahn#2 viscoaity exceeds 60 seconds, purge the syztem and
dispose of the material
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NAVAL AIR DEVELOPMENT CENTER

AEROSFACE MATERIALS DIVISION (CODE 6€6)
WARMINSTER, FA 18974-35909

From: William J. Green, Code 6862, A/V 441-15644, (215)441-1444
Subj: Evaluation 0¢ UNICOAT On T-34’g At NAS Corpus Christi

Date Gf Report: 29 March 1999

At the end of January 1993, two T-34"s (Buno 1608271 & 1609468) were
pretreated with a phosphoric acid-based deoxidizer Mil-C-38334 and painted
with glogs white UNICOAT at NAS Whiting Field, FL. Th2 surface preparation
and naint application procedures were performed as per NADC recomnended
instiuctions for a totally non-chromated UNICOAT finishing system. These
two aircraft have been in service at CNATRA/NAS Corpus Christi, TX since
the beginning of February 1994.

On 27 - 28 March 1999, 1 visited Harry Sprinkle (CNATRA) at NAS
Corpus Christi and began my analysis of the condition of UNICOAT on the
ahove T-34’s, From a visual inspection, these two aircraft were in
excellent condition., UNICOAT was intact even in the high flex areas (ia.
around fastener patterns)., The thickness of the UNICDAT film on Buno
162271 was approximately 2 mils over most of the aircraft which is exactly
at the recommended thickness. Scattersd readings a. high as 2.8 mils were
also recorded. The average fi1lm thickness on Buno 150940 was about 4 mils
but were found to be as high as 7 mils. The average 49 degree glass on
both aircraft was about 78, Four dry tape adhesion tests and one wet tape
adhesion test (24 hrs water immersion @ RT) were performed on both
aircraft. The tape adhesion test method consists of scribing through the
coating to the substrate in single, smooth strokes. The scribe pattern
consists of an X within two parallel lines separated by 3/4 inch. One inck
wide (3M Corp #25@) wasking tape is applied over the scribe pattern and
then lifted rapidly and smoothly, The scribe pattern used was specifically
designed to produce sharp intersecting angles that tend to be mare readily
removed by the masking tape than the scribe pattern used in the standard
paint achesion tests ASTM D 3359 and FTMS No 141C Method 4331.2. The dry
tape adhesion test is an indicator of only dry adhesion strength whereas
the wet “ape adhesion test is a relative indicator of both water
permeability resistance and wet adhesion strength., On both aircraft, three
out of four dry tape adhesion tests performed on the wing and tail sections
passed with only trace peeling along the scribe marks., The failed dry tape
tests produced about 39% removal of the coating from the substrate in the
scribed area. On bnth aircraft, the wet tape adhesion tests produced
coating failures. The wet tape failure on Buno 16027%, produced 490%
coating removal in the scribed area. The wet tape failure on Buno 160948
produced 199% cocating removal in the scribad area with delamination
exterding into the unscribed area. In general, a thicker coating film will
nave lower adhesion strength than a thinner film of the same composition.
inis is the case for the 4 mil ccating on Buno 168960 with 108%
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delaminacion versus 48% delamination for the 2 ml coating on Buna 168271,
The coat:ng, on both of the T-34’s, displayed good resistance *c | day
water immersion or in cther words showed no signs of coating defects such
as blistsring or softening. The only complaint from maintenance parsonnel
was that the coating tended to peel away from t.ae sharp edges around the
evternal fuel intake areas on the wings.

Sinze these aircraft have gone through nearly two months 2f standard
flight service and to this date have enccuntered no serious protlems, I
recommenc that the aircraft continue in service with the condition of the
$1nashing system constantly monitored., Accurate recording of the condition
and the maintenance performsd on the coating system is extremely important
for the efiective use of this cocating system as a self-priming :opcoat for
Naval aircraft. A solution to the peeling around the external fuel tank
area, would te to prime that small area with Mil-P-52022 or M11--P-535020
befcre apolying UNICOAT,
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NAVAL AIR DEVELOPMENT CENTER
AEROSPACE MATERIALS DIVISION
WARMINSTER, PA -18974-5000

30 March 1990

THE RECOMMENDED SURFACE PREPARATION, MATERIALS HANDLING, AND APPLICATION
PROCEDURES FOR THE UNICOAT FINISHING SYSTEM.

Aircraft Preparation

strip paint from aircraft

wash with Mil-C-85570 Type II (diluted 1/9 by volume with water)
rinse thoroughly with fresh water

chemical deoxidize witi corrosion removing compound Mil-C-38334
Type I Class 1 (diluted 1/1 by volume with water) applied with a
non-abrasive pad conforming to Mil-C-83957 for 12 but not more than
20 minutes

rinse thoroughly with fresh water

wash with Mil-C-35570 Type II (diluted 1/9 by volume with water)

Note: Do not use MIL-C-85570 Type I, MIL-C-87936 Type 1I, or MIL-C-43616.
These cleaners could leave hydrocarbom solvent residues which might
interfere with cozting adhesion.

rinse thoroughly with fresh water

apply chromate conversion coa:ing conforming to Mil-C-81706 then
rinse thoroughly with fresh water; THIS STEP CAM BX OMITTED IF A
CHROMATE-FREE FINISHING SYSTEM IS DESIRED

allow to air dry

mask and tape

tack cloth

prepare and apply UNICOAT

UNICOAT application should be performed within & hr of the last
chemical surface treatment process (deoxidizing or chromate
conversion)

Storage

prgmptly store UNICOAT ir a refrigerated area (but not less than
35 F) whenever possible; this will significantly increase shelf-
life and maintain the current pot life property

Mixing Individual Components

wix part A (pigmented) by mechanical or manual techniques in 5 - 10
minute intervals uatil uniform or homogeneocus

c¢heck for caking or settling at the bottom

Caution: do not excessively shake, mix, or stir such that

significant air bubbles are produced; excessive dispersing will




generate heat which will decrease pot life
- part B (resin only) does not need to be mixed

Mixing Catalyzed Paint

- mechanically or manually stir the appropriate smount (per paint
manufacturer's instructions) of part B into part A for 1 - 3
minutes or until thoroughly dispersed.

Thinning

- to obtain the self-priming topcoat compliant VOC of 420 g/l for all
types/colors of UNICOAT, thin the admixed paint with MIL-T-81772
Tvpe I at the prescribed volume or weight (per manufacturer's
instructions)

or

- to obtain non-VOC compliant flat or low gloss UNICOAT, thin the
admixed paint to a Zahn #2 spray viscosity of 20 - 25 seconds
depending on the spray application atomizaticn technique
(conventional, airless, air-assisted airless, or HVLP) and delivery
system (siphon feed or pressurized feed)

or
- to obtain non-VOC compliant high gloss UNICOAT, thin the admixed
, paint to a Zahn #2 spray viscosity of 25 - 30 seconds

Application

- apply two fuli cross-coats for flat UNICOAT and three full cross-
coats for gloss UNICOAT to a dry film thickness of 2.0 - 3.0 mils

- check the viscosity of the feed material after 30 minutes and at 15
minute intervals thereafter for paint thickening

- if the Zahn#2 viscosity exceeds 60 seconds, purge the system and
dispose of th2 material
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