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MILITARY SPECIFICATION

COATING SYSTEM, POLYURETHANE, ALIPHATIC,
WEATHER RESISTANT: PROCESS FOR APPLICATION OF

This specification has been approved by the Naval
Air System Command, Department of the Navy.
1. SCOPE
1.1 Scope. This specification covers procedures for the application of

polyurethane coating systems on interior and exterior surfaces of weapons svsiemis
or military equipment. =

-~
2. APPLICABLE DOCUMENTS
2.1 The following documents of the issue in effect on date of invitatior.
for bids or request for proposal, form a part of this specification to the exient
specified herein,
SPECIFICATIONS
Federal
O-T-620 Trichloroethane-1, 1, 1, Technical, Incuwited
(Methyl Chloroform)
BB-A-1034 Atr, Compressed, For Breathing Purposes
TT-E-489 Enamel, Alkyd, Gloss (For Exterior and Interior
— , .
Susfaces)
TT-E-527 Enamel, Alkyd, Lustreless
TT-1.-20 Lacquer, Camouflage
TT-L--32 Lacquer, Cellulose Nitrate, Gloss, for Afrcraft
Use

FSC 810




»nd

MIL-F-7179

MIL-L-7808

MIL-P~23377

MIL-L-23699

[

MIL-P-38477
MIL-M-43719
MIl -R-8129%4

MIL-L-81352

MIL-T-81772
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Methyl-ethyl-Ketone (For Use in Organic Coatings)

Pigment, Aluminum, Powder and Paste, for Paint

Finishes and Coatings, General Specification for
Protection of Aerospace Weapons Systems,
Structures and Paris

Lubricating Oil, Aircraft Turbine Engine,

Synthetic Base

Organic, Weapons System, Application

Thinner, Acrylic-Nitrocellulose Lacquer
Toluene-Methyl Isobutyl Ketone Mixture

Coating System, Epoxy-Polyamide, Chemical and
Solvent Resistant: Process For Application of

Primer Coating, Epoxy Polyamide, Chemical and
Solvent Resistant

Lubricating Oil, Aircraft Turbine Engines,

Syntbetic Base

Marking Materials and Markers, Adhesive,
Elastomeric, Pigmented; General Specification
Remover, Paint, Epoxy Systems

Lacquer, Acrylic (for Naval Weapons Systems)

Thinner, Aliphatic Polyurethane Coating
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SPECIFICATIONS

Military (Continued)

MIL-C-81773 Coating, Polyurethane, Aliphatic, Weather

’
{edant
3 v

NAVAIR Cleaning Materlals for Naval Air Systems
07-1-503 aintenance and Overhaul Operations

(Copies of specifications, standards, drawings, and publications required by
rs in connection with specific procurement functions should be obtatned from

rug, ¥ S
BUPPILIETS Ul CULNTULIVIL Wikdd bt is

the procuring activity or as directed by the contracting officer.)

2. Other publications. The following documents form a part of this
ecification to the extent specified herein. Unless otherwise indicated, the issue !

1)
Iy wmilauiVii L ol

effect on date of invitation for bids or request for proposal shall apply.

Bl

Pamphlet G-7 Compressed Air for Human Respiration
Specification G-7.1 Commaodlty Specification for Air

(Application for copies should he addressed to the Compressed Gas Agsoclation,

500 Fifth Avenue, New York, N.Y. 10036.)

3. MATERIAL AND EQUIPMENT

3.1 Polyurethane paint systeni. The polyurethane paint system sial!
conslst of epoxy-polyamide primer conforming to MIL-P-23377, and aliphatic
polyurethane topcoat copforming to MIL-C-81773. Paint materials shall be brought
to room temperature (65 to 95° F) before use.

3.2 Frimer (Mixing and thinning instructions). Epoxy-pclyamlide primer,
MIL-P-23377, consists of two components, Componert [, the pigmented portior, ond
Component 11, the clear hardener. Each component shall be thoroughly stirred or
shaken unt{! uniformly mixed before combining. When mixing both components,
Comporent [T shall always be added to Component [ in equal volume ratios. Add
approximetely 1-1/2 volumes of MIL-T-19588 thinner (equal volumes of methyl-
isobutyl -Ketone «nd toluol) or MIL-T-19544 thinner for every two volumes of primer
to ap approximate viscosity of 16 to 19 seconds in a No. 2 Zahn cup. The mfixture
shall be thoroughly stirred, etrained to remove coarse particles, and then allowed
to gtand 2t roon +mperature for one hour before use.




Downloaded from http://www.everyspec.com

nn,—c-819o7(As)

3.3 Top coat (Mixing and thinning instructions). Aliphatic polyurethane
topcoat, MIL-C-81773, is a two component material consisting of 4 volumes of a
pigmented portion, Component I, and one volume of a clear hardener, Component II.
Thoroughly stir or shake each component vigorously until uniformly mixed. Then,
slowly add Component Il to Component I with thorough stirring and allow to stand 20
to 30' minutes; then adjust the viscosity with solvent conforming to MIL-T-81772 to
a No. 2 Zahn viscosity of approximately 16 to 18 seconds at 70° F (See 3.3.3) when
using r_jonven.t!onai airspray equipment, Strain the admixture to remove coarse
particles. Additional MIL-T-81772 thinner may be used to reduce the viscosity
furtber for spraying in warm and humid weather (about 80° F or higher). Under
higher heat and humid conditions, 25 percent of MIL-T-81772 thinner should be re-
placed with cellosolve acetate (Urethane Grade) to promote better flow. In addition,
if needed, for still better flow, & maximum of 8 ounces (1/4 quart) of cyclohexanone
replacing an equal volume of the cellosolve acetate per gallon of the mixed thinned
coating may be used. The viscosity of the admixture when used with alirless spray

=L N T ULy = - s e b e oo

equipment should be adjusted as recommended by the equipment manufacturer.

3.8.1 Preparation of aluminum polyurethane coating, Prepare a mixture
of eleven ounces by weight of aluminum powder conforming to TT-P-320, Type I,

m™m A in & £ . H rn
Class A {n 5 fluid cunces of thinner conforming to MIL-T-81772 and inceorporate in

1 gallon of clear admixed polyurethane coating.

3.3.2 Precautions.

1. Safety goggles sbould be worn when opening shipping cartons
and cans. Excessive moisture in Component IT cans will produce
CO2 and the contents may be under pressure.

2. Remove any bulged cans from the cartons with caution.

3. Discard Component IT If can is bulged (do not open) or material
is not clear or homogeneous.

4, Open Component II cautiously with the face away from the lid.

5. Mix only that amount which can be used immediately to avoid
gelation in the pot.

6. Components are not interchangeable: For example, Component
I1 hardener from one manufacturer may not be used with Component
1 from a different manufacturer even though both components have
the same color number. Likewise, a Component IT hardener of one
color shall not be used with a different color Component I even
though they are from the same manufacturer.



Downloaded from http://www.everyspec.com

MIL-C-81907(AS)

7.. Do not contaminate Components I and II with alcohol or water.
8. Keep containers closed when not in use.

9. Wash hands before eating and smoking.

10. <Allow materials to come to room temperature before using.

Al

3.3.3 Comparison of equivalent viscosities and cups. The following com-
parison is intended only as a guide for use in the thinning operation of the coating

system.

Cup Viscosity (Seconds) at 70-75°F
Zahn No. 2 16-18
Zahn No. 1 30-40
Ford No. 3 16-22
Ford No. 4 11-14
3.4 - Pot life.

3.4.1 Epoxy-primer. The primer is a reactive material which siowly
increases in viscosity with time. Therefore, only necessary quantities for produc-
tion needs should be mixed to minimize waste.

3.4.2 Polyurethane topcoat. It is recommended tbat only ¢neugh topesat
be admixed for immediate use, preferably for less than 4 hours. A lower gloss rcay
result with admixed coating which has been aliowed to age more than 4 hours even
when the material is still withic spray viscasity. Note that the viscosity will iu-
crease more rapidly at higher temperatures. To minimize this temperacice-sa.0

effect, the lowest practicable spraying viscosity will be tound belpful.

3.5 Spray equipment. Spray guns, air or airless, accessories, and
lines shali be kept clean. Equipment for polyurethane topcoat should be thoroughly

cleaned bofore and after use with metbyl-ethyl-ketone conforming te TT-M-263, ...
if not available, thinner conformir; t» MIL-T-81772 may be used. ¥ it r
in spray equipment may cause polyu.re*nane to craier. Cleanliness must

e aecmbaa b mmenn H - T

at all times since once cured, the poiyurethane sy‘uwm becomes difficult to dissolvs.
Equipment used with primer should be cleaned out with the pphcable binper

21T e

use. The use of airless spray will reduce over
of material used.

o
he)
=
!<I

(93]



Downloaded from http://www.everyspec.com

MIL-C-81907(AS)
4. PROCEDURES AND OPERATIONS ‘

4.1 Preparation of metal surfaces. Unless otherwise specified, metal
surfaces shall have heen surface treated before assembly and shall have received
the requisite primer and insuiating coatings between faying surfaces in accordance

with the requirements of MIL-F-7179. Final treatment prior to painting wit'n» the
L 1 W

poxyuretna.ne pam: system snaill pe m 80001'081108 wn:n me requxremems OI
MIL-F-18264 and related Naval Air Systems Command Chart NAVAIR-07-1-503.

[ o SRR PR Loes v mmnlolen oo AYnn smbmes hhonmnnle 4and ned dhn beamnmbonn mncnd AL Aleceal
rroceuurcs 1l Hadbhllf,, LiT luls. wnu: -0XEan LEDHL, &lU LUT ulTatiucur v mu.‘.ul-
it wenomacinrm  and anrraclion maaletont atasnl anwfonas nanasaawy farn tha arnnliaa_
nuimn, magnesiuli, ani COrrosiUll Teaibially 8t Buriales neCessary 107 wic appnild=
¢ Af tha annve nrimar ara onanifiad in MIT _MN_90781
VIV Vi VUT CUVAY Nililiviy QA DPUVILAIVU Ul lAiTwT ki vae

4.2 Annlication of nrimer. After the surface has been pronerlv nre-

- - e e e o e e ——— e e T~ TEETTEe TESW mTResTwY mTw wEwssrIetTrTTS rrev
pared and masked as required in 4. 1, apply the epoxy primer to a dry film thickness

of 0.6 to 0.9 mil (exclusive of wash primer {f used) and allow to air dry for about
one hour. The temperature of the surface to be painted and the amblient temperature
should be between 65° and 95° F. For temperatures below 70° F, allow the primer
coat to air dry approximately 2 hours. If necessary, sand lightly with 400 - grit
sandpaper or Kraft paper to remove roughness or overspray, otherwise the rough
surface of the primer may result in a marginal gloss of the polyurethane topcoat.
Wipe the area with a suitable tack rag to remove sanding dust.

4.3 Application of polyurethane topcoat. Apply a thin wet coat approx!-
mately 0.6 mil and allow to air dry for 1545 minutes (preferabiy 45). Do not
apply a dry mlst coat slnce it wﬂl cause a final low gloss due to the rough surface.

- Q-

e b ! 88 coat
bility of formation of blisters and bubbles
applied under hot, humid conditions, the dr
creased as necessary. Application of the extra coats before the regular paint coats
- will avoid overspray on the balance of the aircraft.
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4.3.2 Drying time. The appropriate drying time of the polyurethane
finish is shown in Table I. Wet tape adhesion tests shall be made {n accordance
with MIL-F-18264 to assure the maintenance of a satisfactory level of adheston.

o
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TABLE I. DRYING TIME 3/
1/ 2/ Hours at 70° F
Dust Free 2/ i/2
Dry to tape 2/ 6
Dry hard 2/ 8
Water resistant 24
0il resistant 72
Aircraft ready for outdoors 48-T72
1/ Drying time may be accelerated by I holding in a warm atmosphere
(90 to 100° F)
2/ Flat colors usually dry 25-50 percent faster than gloss colors.

3/ Below 50° F, drying times may be more than doubied.

Precautions. In addition to the precauttons specifled in 3.3.1,
ould comply with the following precautions in applying the material:

I:J"

a. Contaipers should be closed when not in use. Partiaily used

containers more than several days old should be discarded.

b. Clean spray equipment thoroughiy before and ¢
urethane paint with methyl -ethyi-ieione conforming t
When MEK is not available, use thinner conforming to MII. -T R}77’.
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g greater than with epoxy-polyamtide
commended to reduce overspray. Pro-
en for surfaces already painted.

e. GCood housekeeping to minimize afrborne particles is essential
cinoe gurface contamination is more evident in the extremely high

gloss polyurethane.

4.4 Toxicity. Vapors from Component I and the overspray from the
admixed polyurethane paint are {rritating to the membranes of the eyes, nose and
throat, They may aiso produce an allergic sensitization characterized by breaih-
tng difficuity, non-productive cough and shortness of breath, Painiers experienc-
Ing any ci lhzee sywptoms should be removed from the job and referred to competent

e e PN

medical auitos ity. When industrial hyglece personnel are available, poiys ur¢thane
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appllcation shall b
8 r i

measures prescr

a. [Isolate the spray painting operations to prevent exposure
of unprotected personnel to overspray and solvent vapor. Ensure
that spray mist and vapors do not drift into gdia_ggnt work areas

or spaces, Allow a 20 minute period following termination of the
spray painting operation before unprotected personnel are per-
mitted to re-enter the isolation area. Forced ventilation spaces

should be vented away from work areas or pedestrian traffic areas.

b. Painters when mixing and spraying polyurethane paints shall
wear a U,S. Bureau of Mines approved continuous flow class air-
line resplrator with full face piece. In addition, close attention
shall be given to the quality of the compressed air used for
breathing. The quality of compressed air for breathing purposes
is established by BB-A-1034 and recommended safety guide lines
are contained in Compressed Gas Association Specification G-7.1
and.pamphlet G-7. Safety precautions for utilization of industrial
compressed air s‘y‘s ems for supplying air for breathing purposes
are specified in 4. 4.

~ Qnlvant racictant onintlat atvla olavae ehall ha wavyn hy mano
e MUAVOLMY AVDIDLQALUL F.ﬂ“lll""b ONJID ELUVWQ Silaair Ve wuvilll UJ ‘JCL
sonnel encacged in the mixine and ann ation of mlvurnf ane naint
gonnel engaged in the mixing and appilcation ol pelyure € palni,

) 1
Spray painters shall be fully clothed with collars buttoned an
sleeves taped at the wrists.

d. Personnel applying unthinned polyurethane coatings with a
brush or roller to small areas for touch-up purposes where spray
application is not indicated, may wear an organic vapor cartridge
respirator in lieu of the air-line respirator.

4.4.1 Safety precautions for industrial compressed air systems. The
safety precautions, procedures and equipment required on industrial compressed
alr systems supplying air for breathing purposes shall be as follows:

a. Locate all compressor air intakes where fumes, exhaust gases
- and other air contaminants will not enter the compressor.

‘.

e— & B aoa

b. Install continuous carbon monoxide detection equipment in out-

put headers or accumulator tanks of all compressor plants. The

detection device shall be installed to sound an alarm, shut down
a tn

the comnresgsgor nlant. and vent the
ompr t the

paiadis, Quu Yol

g

afr mmnlv hag an unaccentable conce
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tecf r device in the discharge
o shut down compressor and

tion plates in discharge headers to facilitate

d. [Ipstall inspec
recular insnections for accumulation of impurities.

e. Install appropriate trap and filter in the alr supply line ahead
of the mask to separate water, oil, scale or other extraneous matter

from the air stream.

f. Install a pressure relief valve and gauge in the line to pre-

vent high pressure air from reaching the user, should the pressure
regulator fail.

g. Maintain minimum rate of oil feed to cylinders consistent with
equipment requirements.

h. Estabiish regular and frequen nd
for all lines, with particular emphasis on low se ections or puckets

r
which cannot be eliminated by

d cleaning schedules

and frequent laboratory or field analysis of
mpressors and representative use points in
tem for conformance with BB-A-1034.

j. -Encourage the selection of axial compressors for equipment

replacement or system expansions.

k. Aftercoolers or condensers should have the capacity to cooi ti-e
compressed air to a temperature at or very near any minimum
anticipated air line temperature to prevent additional condengation

of water and oll vapors throughout the distribution system.

1. In special hazardous areas, it is de“ abie tha
munical

painters be equipped with two-way commun
provide contact with people outside the lmmedlate work area.

an vmr(annpd comoetent and

m. At all times, there shall be an experienced
reliabie person on duty at the alr contr rol va_lves as a guage tender
to insure the proper supply of air to hazardous working areas.
5. GENERAL PROCEDURES AND OPERATIONS
5.1 Identification of coating system. The paint system applied shall be

identified in accordance with MI1~F-18264 for aircraft. Items other than aircraft
shall be marked as required by the procuring activity.
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5.2 Insignia and marking applications.

5.2.1 Decals. Decals made from plastic material conforming to
MIL~P-38477 may be applied either over primer or polyurethane topcoat. Decals
made from MIL-P-38477 are resistant to diester lubricants. Decals made of Type
1, Class 1 material conforming to MIL-M-43719 are applied only over the polyure-
thane finish. These decals are not resistant to diester lubricants.

5.2.2 Alkyd enamels. Enamels conforming to TT-E-489 or TT-E-527
may be applied on polyurethane finish. These enamels are moderately resistant
_ to diester lubricants.

5.2.3 Polyurethane paint. Polyurethane paint conforming to MIL-C-81778,
in addition to being used as the paint finish, may be used for insignia and markings.
It may be applied over the epoxy-polya.mide primer or over the polyurethane finish

A amA A U S S [ PR G e dm

cost. Olyuretuane paint is resistaut to diester lubricants.

5.2.4 Acrylic lacquer. Acrylic lacquer conforming"w MIL-L-81352 is
applied only over a thin tie coat of primer, MIL-P-23377 on the polyurethane finish.

.t Yo e
This lacquer is resistant to diester lubricants.

5.2.5 Cellulose pitrate lacquers. Gloss lacquer conforming to TT-L-32
and camouflage lacquer conforming to TT-L-20 can be applied to surfaces which
have been recentiy painted (2-3 days). Neither lacquer is resistant to diester
lubricants.

5.2.6 Squadron markings. After receipt of aircraft from the contractor or
Naval Air Rework Facility, squadron markings may be applied as specified in 5.2.1
thru 5.2.5. The marking areas shall be thoroughly wet sanded witn No. 400 sand-
paper, dust removed, and cleaned with solvent before applying any of the above
markings. The most convenient marking matertal for squadron markings is camou-
flage lacquer conforming to TT-L-20 or gloss lacquer conforming to TT-L-32.
These materials should not be used on surface areas subject to spillage of diester
lubricants since these lubricants will soften either lacquer.

5.3 Overpainting. The following procedure will apply w Wearon Sys-
tems which have been determined suitable for overpainting:
/
' a. Clern exterior surfaces,

b. Remove all exterior s 2als and markinga on aress wkich re-
. ceived touch-up and whick shuw evidence of pocr adhesion.

¢. Sand ali surfacseo with No. 4CC alumlnum cxide paper or pads.

Feather all irreguisritles of tho o fl finish., Bffor4y shonld be

amde to reeove a2 meel Tiwge r adReresnt ur $osaely detur-

lorated existing HMoalch - :.--sxi'b]e, ATV ANW0BLTY W
10



5.4

5.5

Downloaded from http://www.everyspec.com

MIL-C-81907(AS)

d. .Remove sanded residue with tack rags and wash surfaces with

a suitable solvent using lint free cloth. Apply cbemical treatment
to all bare metal surfaces. Prime all bare spots on the aircraft
wvith epoxy primer MIL-C-23377.

e. Aircraft requiring extensive touch-up painting should have
touch-up extended to the nearest seam to avoid a spotty appearance.
Adjacent areas should be masked off to eliminate overspray.

f. Apply one even coat of epoxy-primer, MIL-P~23377, and allow
to air dry for about one hour.

g.- Apply a light even coat of polyurethane paint; aliow this thin
coat to dry for approximately 30 minutes and then appiy a final

full wet topcoat. Any residue left by masking shail be removed
with safety soivent conforming to O-T-620.

n sh. For scratches
t and prime before topcoating.

damaged area is larger than a scratch, apply thinned

d. Following repair to the immediate damaged area, blend the
repair by spraying polyurethane paint thinned with 90 percent
thinner over a broader area surrounding the repair.

Practice panels. Prior to application of polyurethane paint to air-

craft, it is necessary that trial applications be made to practice panels in order to
familiarize personnel with characteristics of the supplier's paint; e.g., spraying
properties, drying time, masking time, surface appearance and color. Panels
should be coated with primer since some topcoats which have excellent appearance
applied over smooth, inert surfaces have a definite loss in gloss and sbow irregular-
ities when applied over primer.

5.6

smoothness requirements of MIL-F-18264.

final finish shall meet the adhesion and

Qual lity control. The

Pt
b
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6. NOTES

6.1 Intended usc. The polyurethane coatiag system is used priwmariiy
aprenced
for the protection of exterior surfaces of naval aircraft. The paint system has
excellent color and gloss retention, resists chaiking after weathering and offers
e ot e 1Y Len
1

protection of areas exposed to chemicais and soivents. It is recommended
on other mxlita.ry equipment exposed io simiiar conditions.

r use

_ _ . ~ o A2 3.:.3 _mlemeimanbbhana fiminthan ann ha atrinnad with
6.2 ‘Siripplng. AIL Qri€d pOiyulTinane 1inisuss Call UT sulpptd wivs
_ el i b NATY _D_01004 Dalvnrathana finiah can alan bhe removed
pamr. remover COonorming 10 MilL-n=oisoz. riiyureiaanc iinisa Call aist Do IS2VVLa
L2 o o em e mesead cmsrer idad tha snatinoe hag naot heen guhiectad tn temneratures over
WILD i Cul G proviGea Wi CCalllg 4as nouL DO SUL,Cos~ temnperat

250° F for prolonged periods. The substrate will also be a determining factor in

4l cnnn of mbwioning. Dolvurethane finish on norous surfaces which afford good to
CAbT Vi Dwa & lua- A& Wy waa v waniess F

awanllant adhasian mav he difficnlt to strin. In general, removal of the polyurethane

CTALVGCIGIIV GUMV LWL sisiay ™ wa f S s k

topcoat should present no problem, however, some primer residues may remain on

porous or previously heated areas, requiring multiple applications with scrubbing
for more complete removal.

ava

8.3 Diester lubricants. Polyurethane finishes afford good resistance
to diester lubricants conforming to MIL-L -7808 or MIL-L~23699. However, pro-
longed contact by these lubricants may cause discoloration (darkening) of the surface.
Resistance to pﬁosphate ester lubricants is not, however, a requirement.

6.4 Numerical index. Applicable data aad procedures referenced to
appropriate paragraphs of this specification are outlined in Table II.

)

au

Paragraph

SCOPE

_A_P{‘LICABLE DOCUMENTS

MA'TERIAL AND EQUII'MENT
Polvurethane paint sysiem

Primer (Mixing and thirainy ip=trvaricns)
Topcosa: (Mixing and thirring inatiu~tiona’
Preparation of altwainumr polvurstnan: paiat
Prccautions

Corapaiidin ¢i equivelent viscosuti=g and viyps
Pot life

Epoxy primer

Polyureti .~ topeoat
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TABLE I (Continued)

Paragraph number Title

PROCEDURES AND OPERATIONS
Preparation of metal surfaces
Application of primer

Application of polyurethane top coat
Leading edges

Drying time

Precautions

Toxicity

Safety precautions for industrial compressed
air sysiems.

PROCEDURES AND OPERATIONS
entification of coating system

TA
i ~
Insignia and marking applications

[l ol il ol ol ol
P R R
b
o DO

.
.1

Alkyd enamels
Polyurethane paint
Acrylic lacquer
Cellulose nitrate lacquers
Squadron markings
Overpainting
Repairs

Practice panels
Quality control
NOTES

Intended use

[ -~ T o
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(See Instructions R'evers'e Side)

ATION DOCUMENT. IMPROVEMENT PROPOSAL
{

2. DOCUMENT TITLE

3a. NAME OF SUBMITTING ORGANIZATION

b. ADDRESS- (Street, City, Stats, ZIP Code)

4. TYPE OF ORGANIZATION (Mark «

ﬁ VENDOR -

] manuractunen
. M1 oTHER (specify):
5. PROBLEM AREAS
a Parsgraph Number and Wording: ~
b. Recormmmended Wording:
p—

c. Reason/Rationsle for Recommendation:

6. REMARKS

7a. NAME OF SUBMITTER (Last, First, MI) — Optionsl

b. WORK TELEPHONE NUMBER (Ir
Code) — Optionat
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide
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to waive any portion of the refh‘renced document(s) or to amend contractual requirements. ’
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