Downloaded from http://www.everyspec.com

MILITARY SPECIFICATION

FINISHES: ORGANIC, WEAPONS SYSTEM,
AFFLICATICH AND CONTROL CY

This specification is mandatory for use by all Depart-
ments and Agencies of the Department of Defense,

. AT
1 UL

1.1 Scope - This specification covers the detailed requirements
and nrocedures to be foliowed in the application and control of organic finishing

materials on weapons systems in order to acbieve aerodynamically smooth,
adherent, high quality exterior finishes and smooth, adherent, interior finishes,
with 5 minimurn of adde” weight o the weapons gvstems

1.2 Notes - Although the basic specification contains only the
mandatory reguirements, reference shouid be made to the notes in Section 14

for peruinent irformation and guidance in ests
"

2. APPLICABLE DOCUMENTS

| The following documents of the issuc in effect on date of
invitation for bids or reques: for proposal, form a part o!f this specification tc
the extent specified berein.
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Federa:
P-C-444 Cleaning Compound, Scivent, Grease Emulsifving

RR-5-36¢ Sieves, Stanaard, For Testing Purposes
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SPLCIPICATIONS

TI-E-523

TT-E-776

TT-T-201
TT-T-548

MIL R-3uir
MIL-M-3171

Butyl Alcohol: Normal (Butanol) (For Use tn
Organic Coatings)

Enamel, Alkyd, Semi-gioss

Ethylene Glycel Monobuty: Ether (For Use in

~ :

r < -
Organic Coatings)

lacquer, Camouflage

lacquer. Cellulose Nitrate. Gloss. for
Aircraft Use

Remover, Paint and Lacquer; Solvent Type
Rubbing Compound (For Lacguered Surfaces)

Thinner: Dope and Lacquer (Ceiulese - Nitrate)

Toluene; Technical
Xvlene (For Use in Organic Coatings)

Towels, Machinery Wipinz (Laundered)

Resin Coating, Unpigmenred
ponents and Metal par:s

Far Engine Cor-

Magnesium Alloyv; Processes for Pretreatment
and Prevention ¢f Corrosion or

Paint, Volatile Spirits (Petroleum-5pirits)
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SEECIAICATIONS

Military (Cortinued

MIL-S-5002

MIL-W-5044

MIL~-W-50560

MIL-C-5410

MIL~C-5541

MIL-D-5549

MIL-D-3GE0

MIT-T-0581

MI1-E-5356

MIL-A-6091

MIL-T-6095

MIT-P-583¢

MIL-P-7064

MIL-F-717§

Sarface Treatments and Metullic Coatings “or Mewn!
Surfaces of Weapons Systems

Walkway Compound, Nonslip and Walkway Matting,
Norslip

Walkway, Caoating and Matting, Nonshp, Aircrait,
Application of

Cleaning Compound, Aluminum Surface, Non-
Flame-Sustaining

Chemicals, Filma, and Chemical Film Materials
for Aluminum and Aluminum Alloys

Dope, Cellulose - Acetate - Butyrate, Clear, For
Aircraft Use

Dope, Tellulose - Acetate - Buiryrate. Pigmented,
Camoufiage

Dope, Cellulose - Acetate - Butyrate. Pigmented,

Gloss
Enamel. Camouflage, Quick Drying

Alcohol, Ethyl, Specially Denatured, Aircraft

Thinner, Cellulose - Nitrate - Dope, Blush-
Retarding

Primer Coating, Zinc Chromate, For Aircraft
and Missile Apphications, Application cf

Plastic Parts, Aircraft Exterior. General
Requirements and Tests for Rain-Erosion
Protection of

Finishes and Coatings, Genera! Specification For
Protection of Aircraft and Aircraft Parts

Coating Svstem, Elastomeric, Rain Erosion
Resiswant and Rain Erosion Resistant with Ant:-
Static Treatment, For Exterior Aircraft and
Missile Plastic Parts
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SPECIFICATIONS

Milhitary (Continued;

MI1-& 7502

MIL~R-7705

MIL-E-T7729

MIL-D- 7850

MIL-P-7962

MI11-D-8096

IV o At
DMlirmL-0al,

MIL-C-8514

MIL-P-8585

MIL-A-%8I5

MIT~C-3776

NevYr o Limm
MIL-5-8522

MIL-P-14276

MIL-S- 1 5R47

Sealing Compound. Integral Fuel Tanks and
Fuel Celi Cavities, High Adbesion.
Accelerator Required

Radomes, General Specification For
Enamel, Giosge

Dope, Cellulose - Acetate - Butyrate,

First Cost, Fungicidal

Primer Coating, Celiulose - Nitrate Modified
Alkyd Type, Corrosion - Inhibiting, Fast-
Drying (for Spray Application over Pretreatment
Coating)

Doping Aircraft Surfaces, General Specification for

~er bW i ~
Couting, Wash P

Metals, Application of (for Aeronautical Use)

TP S A § TN
rYimer (et

P o R Vel s LAY
retreatment}. for

Coating Compound, Metal Pretreatment,
Resin- Acid

Primer Coating, Zinc Chromate, Low -
Moisture - Sensitivity

Anodic Coatings, For Aluminun and Aluminum
Allovs

lacquer. Cellulose Nitrute. For Aircraft Use
Application by Hot-Spray rrocess

Colors. Interior, A:ircrait Reguirements For

Scating Compound. Temperature- Resistan:
Integral Fuel Tanks and Fuel Cell Cavities.
High- Adhesion

Paint, Heat Resisting. Silicone. Aluminum

Spray Guns and Accessories, Paint and Dope
Ajrcrafs Use
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MIL-1~19537

MIL~L-19E38

MIL-P-231600

MIL-P-2164%

MII~ C-22543

MIL~C-22750

MIL-P-2337%

MII~M-25047

ML b13i6sD

Coatings. Protective, Applicatior to Fabric
Surface of Aircraft

Colors, Exterior. Naval Aircraft.
Reguirements For

Insignia and Markings for Naval Weapors

Lacgquer, Acrylic - Nitrocellwose, Gloss
(for Aircraft Use)

Lacquer. Acrylic - Nitrocellulose, Camouflage
(for Aircraft Use)

T an

Thinner, Acryli¢ - Nitrocellulose, Lacguer

Toluene - Methyl 1sobutyl Ketone Mixture

N

Paint System

Application

Fluorescent, For Aircraft

Pair! Svstem, Fiuoresceni, Reinovalig,
Far A.reraft Applicaton

Paint, Fluorescent, For Aircraft, Process
For Application of

Clearing Compouncd. Water Emuls:ion

Coating. Epoxv Pojvamide. Chemical and
S-deeps Beeigrars Vo VWparnng Svstens
Cozting, Epoxy Peivamige, Cnemical anc
Solvent Resistant, Process {or Application of

Primer Coating, Epoxy Folvanade, Chemiowl
anc Solvent Resistan!

Marking For Airplanes, Airplane Parts and
Wosedes (BoVligrs Migeiles Faxsloded)
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MIL-2- 182640
SPECIFICATIONS

Military (Continued)
ilitary

MIL-C-27315

Mli~{- 38534

MIL-P-52192

MIL~E-52227

Coating Systems, Elastomeric. Thermally
Reflective and Rein Erosion Resigtant

Corros.on Removing Compound. Prepairt for
Aircraft Aluminum Surfaces

Primer Coating, Epoxy

Enamel, Semi-Gloss, Quick Drying

MI1-R-81294 Remover, Paint, Epoxy System

MIL-1~91352 Jamuer Acrylic (For Naval Weapons Systems)
STANDA RDS

Federal

Fed. Test Paint, Varnish, Lacquer, and Related

Method Std. Materials, Method of Inspection,

No. 141 Sampiing, and Testing

FED-STD-595 Colors

Bureau of Naval Weapons

NAVWEPS Handbook, Aircraft Maintenance Cleaning

01-1A-506

NAVWE PS Chemical Materizals for Naval Weapons System

07-1-505 Maintenance and Qverbac! Operations

SAR-306 Overhaul of Navi! fireraft and Associated
Components

Air Force

Technical Order
1-1-1

Cleaning of Aeronautical Equipment

(Copies of specifications. standards, drawings, and publications required
suppliers in connection with specific procurement functions should be obtained

the nrocuring activity or ag directed bv the contracting officer.)

(SRS R L0 5 {

PN

o
N
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PEOQUIPMENT AND FACILITIES
3.1 The equipment and f{acilities used ir. applying surface

finisher on weapons systems shall be suitable anc adequate ang shall be
subject to the approval of the procuring activity.,

3.2 Sprav equipment - Spray guns and accessories shall conform
to MIL-S-15847. All lines shall be kept free from condensation of oil and water
by blowing out the lines as necessary. Normally 2 minimum of two cleanings
per dav will be found necessarv. 1/%2/ 3/ 4/

3.3 Personne! safety requirements - All requisite safety pre-
cautions shall be taken by painter personnel, under supervision of the Safety
Engineer and the Industnal Health Officer, with regard to toxicity, industrial
health hazards, etc., in accordance with existing instructions and regulations.
Adequate paint spray respirators. safety shoes, etc.. when required by the
Safety Engineer, shall be made available for painting personnel. 5/

3.4 Electrical grounding, etc. - All safety precautions containe
in MIL-C-18187 regarding storage of finishing materials and thinners, {ire-
prevention, nonsparking floors and handling equipment, trapsfer of inflammable

l!rﬂ.uds. from container to container, vapor and exnlnsmn nroof hi!hls etc,
are hereby applicable to the painting of weapons systems. PRIOR TO SPRAY'ING
OF PAINT, THE WEAPONS SYSTEMS SHALL BE GROUNDED IN ACCORDANCE
WITH MIL-C-18187 TO PREVENT EXPLOSION OR FIRES CAUSED BY STATIC
DISCHARGES. The above should not be construed as covering all the requirements,

but are purely illustrative of several safety requirements.

(2%

4. MATERIALS

3.1 Material - Uniess otherwise specified, all materials usec
ir. the finishing and coating of weapons systems and weapons system parts shall
conform to the requirements of the applicable specifications, and as specified

i MIL- F-7179. The additior to the paints of any materials other thar thinners
is prohibited unless approved by the procuring agency. Contractors and overhaul
activities sha!l conduct such check tests as necessary to ensure suitability of the
materiale.

naracterigtics of most often used coating materials -

S QI Lol CUatloy 22 <

#. Wagh primer or pretreatment coating, MIL- C-8514,
used over pretreated metal as a tie between the metal
and coating system. It should not be used on m exal
that becomes heated over 300" F and areas subject
to hot diester oil spillage (over 25¢° F) except where
its presence is essential for MIL~-P- 7962 primer.

*Numters g end of par

ey > 3 [ - T4
rranhs refer vonoter f Secetior, 14
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[rirectione for applying under various conditions
of numidity must be cheerved as outlined in MIT-C. 8507,

h. Epoxy primer, MIL-P-23377, usec as an undercoat for
epoxy coating system. Use anly that which has been
purchased under the istest document.

¢. lacquer primer, MIL-P-7962, is mandatory as ap
undercoat for the acrylie-nitroceiiuiose iacquer
svstem. Also used as a primer under air drying

—— 1 ie ~ry
enamel or nitrocellulose lacgquer,

d. Zinc chromate primer, MIL~P-8585, used as a corrosion
inhibiting primer under cellulose nitrate lacquer and
epamel. Do not use under acrylic-nitrocellulose lacquer
It is sometimes used without topcoat.

e. Epoxy topcoat, MiL-C-22750, is a highly resistant
finish currently used as the standard finish on Navy
weanonsg gystems.

{. Acrvlic lacquer MI1-1~81352 is resistant to discolora-

tion by heat, up to 350° F, and diester oil lubricants. It

i5 ictended for use aver epoxy primer, MIL-P-23377,

with or without wash primer MI1l~C-8514. it is used

for insignia and markings over epoxy topcoat.

g. Acrylic-nitrocellulose lacquer, MIL-L-12537, and MIL-
119538 is resistant to hot diester oil. It is currently used
as the standard finish on Air Force weapons systems.

L. Nitrocellulnse lacquer, TT-1~20 and TT- L~ 32, used as
a general purpose coating where diester oil is not present

LSO e P P
Oon MIETIOI BULIaleEDd.

'

luorescent paint, MIL- P-21563 and MIL-P-21600, used
when specified for high visibility.

j. Dopes, MIL~D-5549, MIL~D-5550. MIL-D-5551, and
MIL-D- 7850 used 2s 3 system for treating fabric on
weapons systems. Materialg are appiied in accorcance
with MI1~C-18187.

k. Miscellaneous, MIL-P-52192, MILl-E-52227, and
TT-E-52¢ are used extensively ir finishes for the
U. S. Armv Missile Command.
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4.4 Preparation of coating materials -
4.2.1 Mixing - Ficisbing materials shall be prepared for applica-

tion under clean conditions with clean equipment. Materials shall be allowegd
to warm to room temperature before mixing. Skins, if present, shall be
carefully removed from tbe material, The materiale shall be thoroughly
stirred or shaken prior to thinning or mixing and application. Non-epoxy
materials, after thinning, shall be kept under constant agitation until used.
Epoxy primer and top coat shall be thinned, stirring thoroughly, strained

and allowed to stand for one hour prior to use. Mixing shall be controlled

by weight, volume, or viscosity to ensure complete uniformity of all material
prepared for use. The mixing of paints of the same specification but supplied
by different manufacturers is prohibited, to avoid problems of incompatibility
in the liquid and drying phuses. Every effort should be made to assure that

a primer of a single manufacturer is employed on the item to be finished and
similarly, the topcoat should be restricted to a product of a single manu-
facturer. 6/ 17/

4.2.2 Selection of thinners - The thinner recommended on the
package label or in the applicable process specifications shall be employed.
Table I presents general thinning directions for spray application. Adjust
the amount of thinner, as necessary, to obtain the prescribed thickness of
coating, but avoid excessive thinning which could produce runs and sags.
Temperature and bumiditv conditions shouid be determired and thioning ad-
justed as required by the applicable specification, for sucb atmospberic
conditions. Other thinners as recommended by the paint manufacturer for
his particular product may be employed if approved by the procuring activity.
8/ 8/ 10/

4.2.3 Aged zinc chromate primer and wash primer - Primers are
more subject to detericration with age than other weapons systems paints.
Therefore zinc chromate primer, MIL-P-8585, which is over 2 years old,
and wzsh primer. MIL-C-&514, more thar 1 vear old, reckoning from the
date of manufacture, even though considered acceptable for use as a result
of visual inspecticn, shall not be released for production use on exterior
surfaces of weapons svstems until it has been subjected to all the inspection
tests of the applicabie material procurement specification and, in addition,
the large scale pane! spray tests specified ir 5.2.2.2 and the scratch wet
tape adhesion test specified in 8.5. If the tests indicate the material to be
satisfactory for use, it shall be consumed within 6 months from date of
completion of tests; othcrwise the unused material shall be retested similarly.

o

ot lnrti—oinin artinnme aro mado A vvavitwe that cAavyan +Sxra
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4,24 Storage of paint materials - Weapons system finishing

materialg shall be stored in a cool, dry piace, indoors if poz»uue, and should
not be stored at a termperature lower than 50° F or higher than 80° F for long

periods and may approach, but should not exceed, 1060° F for shorter perfods
no: exceeding 4 months, Where high temperatures are unavoidable, the quantity
ot hand shall be beld to a minimum, since temperatures exceeding 100° F will

produce marked degradation of certain of these materials. Eiastomeric
Ccmyﬁonnﬂn are mosgt aengitive to Le_mnpratum effects and should not be stored

at a temperature lower than 60° F or higher than 85° F. All conditions under
which paint mzterials are stored shall be subject to approval by the procuring

activity.

4.2.4.1 Short storage life - Finishing materials which have a short
storage life, such as elastomers and their primers, should be purchased as
needed from local suppliers.

5. PROCEDURES AND OPERATIONS

5.1 Preparation of metal surfaces - Metal surfaces shall have
been surface treated before assembly and the faying surfaces shall have received
the reguisite primer and insulating coatings in accordance with the requirements
of MIL-F-7179. The preparation of metal surfaces for painting, as described
herein, applies to complete assemblies.

5.1.1 Surface treatment - Anodizing or chemical surface treaimeni

of metals and metal parts in accordance withk MIL-8-5002 is 2 necessary pre-
requisite on all surfaces which are to be painted, prior to the priming and p.untmg
operations. In addition, the requirements contained in 5.1.5 shall apply. 31/

5.1.1.1 Shop primer coate - Shop primer coats on exterior surfaces
sbould be omitted 1n their entirety, as apy use of shop coats mav produce later
difficulties for the processor. However, if shop coats have been used on exierior
surfaces, they must be completely removed with TT-R-24& paint remover, or
w 1/

-

' al + 0 tho b 4 ~ o
equivalent, 1o the bare metal and proceed as bele

'o"

K

5.1.2 Mask - Pror to surface cleaning, chemical treatment, or
painting, areas such as canopy, windshield, radome, transparent light covers
shall be masked with masking matertal and taped in place (see 5.10). On
canopy or windshield, tape shall be applied to the frames adjacen: to the trans-
parent areas but shall not contact the plastic or glass. All exposed portions
of actuated rods passing through hydraulic seals shall be protected from
any material application during cleaning or finishing to prevent damaging
seals. All other areas requiring protection shall be masked. Any residue
left by masking shall be removed with safety solvent conforming to O-T-620.

—
I3
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5.1.3 Cleaning, general - The meticulous cleaning and surface
treatment of weapons systems prior to all painting operations cannot be over-
emphasized, since this factor is of prime importance in obtaining a satisfactory
paint finish. Reclaimed paint thinner or other reclaimed thinners shall not
be used for cleaning purposer, since these materials may leave a grease film
which will cause poor adhesion of the next coat. All abrasive or foreign
particles must be removed after sanding or cutting operations before application
of paint-type materials, Cleaning shall be accomplished with solvents, detergents,
and processes which have no deleterious effect on the surface and which produce
surfaces satisfactory for receiving subsequent finishes. 12/ 13/ 41/ Cleaning
materials which may be effective against one type of contaminant may be
ineflective against others. Therefore, multiple cleaning procedures may be
required to provide the required water-break-free surface. WARNING: Acid
cleaners or surface treatments shall not be allowed to contact materials
susceptible to hydrogen embrittlement.

5.1.3.1 Remove surface-oxide and trace contaminants on aluminum
and magnesium - Removal of surface oxides and trace contaminants on aluminum
and magnesium surfaces after cleaning operations (5. 1. 3) should be accomplished
while surfaces are still wet with material conforming to Type II, or Type I for
heavy oxidation, of MIL-C-5410; mixed one volume of Type I with three volumes
of water: for the Air Force use MI1~C-38234. Applicarionshouldbe with soft bristle
brushes working from bottom totop. Allowtoreact withaluminum for as shortatime

as hecessary, andwith magnesium for S minutes {mavimum)endthenringewithwater,
brushingaliscrews, rivet heads, andfayingsurfacesto insureremoval, particularly
on magnesium to avoid severe pitting attack. Use of vacuum, not pressure,

to dry out seams, rivets, etc,, is recommended.

Warning: Avoid trapping solution in crevices by adequate masking to
prevent entry of solutions into inaccessible areas.

At this stage the surface should have a neutral or slightly acid reaction anc be
capable of passing the water-break test of 5.1.4.2.

Caution: Do not apply cleaner-brighteners to structural steel parts such as landing
gear and arresting gear. Masgk these parts prior to the cleaner-brightener treatment.

5.1.4 Tests for surface condition - The following tests shall be
conducted on the weapons systems before surface retreatment and painting.

5.1.4.1 Reaction of surface - The surface shall bave a neutral or
slightly acid reaction. Red litmus paper moistened with distilled water when
applied to the surface shall not turn blue, otherwise a 0.20 to 0. 25 percent
chromic azid solution shall be applied and shall be permitted to remain on
the surface for 2 1o 5 minutes followed bv a water rinse, and the surface then

wiped dry with clean, lint-free cloths meeting the requirements of 6.2. The
surface shall then be retested with red litmus paper.
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BRSNS I Water-treak tes: - Represestative ar=ed of the sarface

1 be treated shall be tested by the procedure desermbed ik 3. 1.9, 000 T abilly
to support an unbroken film of distilled water.

£.1.4.2.1 Water-break test nrocedure - A mist of distilled water
shal! be atomized on the surface under test, representative of the larger surface
heing tested, employing any convenient small stomizing device. U the water
gathers into discrete droplets within 25 seconds, in other words, if the surface
shows 2 "water-hreak" within that time, then the surface shall oe considered as
having failed the test. 1f the water forms a continuous fiim by flashing out
suddenly over a large area, then this shall be considered presumption of the
presence of an impurity on the surface, such as free alkali, residual detergent,
etc., and the surface shall be considered as also having failed the test. I the
water droplets coalesce into a continuous film of water without a sudden flash-
out and form a lens, then the surface shall be considered as having satisfactorily
passed the water-break test.

5.1.3 Manually applied surface treatment and touchur - For
weapons systems already assembled, manually applied surface retreatment
is required on all surfaces before painting. For aluminum surfaces,
MIL-C-5541, manually applied surface retreatment is required. For magnesium
surfaces, MIL-M-3171, Tvpe VI, or other approved equivalent manualiy applied
surface treatment is required. For other metals, the contractor shall determine
the necessary treatment to assure adequate paint adhesion. Manually applied
surface retreatment shall be applied after final cleaning and draicing of the
gsuriace preferably within 5 hours but not more than 72 hours prior to appli-
cation of the [icish. Specia! precaution shall be taken where treated magnesium
surfaces are scratched. Such scratched areas inadequately surface treated
shall be carefully touched up with MI1~-M-3171 manually applied chemical
treatment, or approved equivalent, prior to coating application, otherwise
bubbling would be encountered wher the wash nrimer and subseguent coatings
are appiied to these surfaces. 31/ 40/

1

T.1.0. Aluminum and mzaoresiurm suriaces shall he examined to
dctermine that the optimum thickness of surface treztment has been applied.
Pairnt will not bond w treated aluminur. surfaces which are oo dark, nor
will it adbere to the brown powdery surface of excessively treated magnesium
or aluminum.

5.1.6 Final preparation for painting - After application. and
dry:ng, of the surface retreatment the surface shall be flushed with clear
water and tested in accordance with 5.1.4. 1f additional cleaning is necessary,
it s2a’l be dene n much marner that the surface treatmert will not be damaged.
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11601 Specizl precautions - Painting sbould begin iinmediately
after cieaning 10 ensure applicauion o a water-break free curface. Solivent
cleaning of the surface is a requirement if there is a break in the painting
sequence on the weapons system of overnight, or longer. Additional cleaning
consinting of at least an additional wash with sclvent followed by a wash witn

detergent solution in hot water or steam will usually be required in the areas

of blind rivets to remove ail traces of lubricant used in driving the rivels

A final hand wipedown ahall be performed immediately before painting the
weapons systerr w ensure scrupulous cleanliness and a proper paintable surtace.
14/ All surfaces shall be thoroughly drv before receiving paint-type materials

5.2 Coating sysiems -
5.2.1 %election of coating system - The epoxy system of MIL-C-
f’""?SI |s stancia d on Naval weapons sysiems unless otberwise specified
utli Table I are previous standards, except

the i'xyl ic-—ni ocellulose lacquer system which is currently stand
Air Force weapons systems, and may be specified for specific application.
For detailed directions, consult the applicable specifications

5.2.2 Application of paint-type mat erials-

§.2.2.1 General - Surfaces vhal‘ be warmed to room temperature
hefore painting. Unless otherwise specifie rewn or ir the detail process
specifications, paint-type protective cm‘zimgs rnay be applied by spraying, brusb-
ing, mmbling, roller coating, flow-coating, or any other approved method which
will ensure the application of 2 smooth, continuous film that is free of im-
perfections, such as dried overspray, runs. sags, blxsters or orange peel

The use o dippinﬂ is subject to such hazards to the guality of the finish that
the use of dip ¢onating is strongly dlscouraged. . however, dipping of primer
is employved. the precautions stated in MIL-P-620¢ shall be observed. PRIOR
T2 SPRAYING 7 F PAINT, TEE SAFITY PRECAUTIONS WITH REGARD TO

GROUNDING, A8 PRESCRIBED BY 2.4, SHALL Bx STRICTLY CRFORCED
The method of applicatior of organic coatings to exterior surfaces shall be
carefully developed and adjusted in all details to provide optimum smoothness.
for aerodynamic considerations. When shop coats are stripped, the primer or
insulating material between faying surfaces shall not be removed or damaged
150 16, 17/ 187 19/ 207 21/

5.2,2.2 Production spray test panels - Prior to the spraying opera-

tion. the suitzhility of materials for the entire system shall be determined
experimentally or panels approximateiv 10 by 3z inches in size. ‘The panel
shall he ¢nated under prevailing concitions with the finish system tbatl s to

-
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TABLED ®

QUTLINE OF COATING SYSTEMS USED ON WEAPONS SYSTEMS

! | |
J i 1
\ Svslen _Wash . Primer Tooenat ‘ Fhiorescen: "':
’ Primer#*# ;
— |
Epoxy MiL-P-23377 MIL~-C-22750 MIL P-21600 i
New work
——e — —
B !
Epoxy MIL-P-23377 MIL-C-22750 MIL~-P-21600 {
0Old work
Field Green | MIL-P-23377 | MIL-L-19538 N
. v, |
Acrylic, Nitro~
cellulose over
Epoxy
Acrylic Nitro- [MIL~C-8514 MIL-P-7962 MIL-L~19537 or | MIL-P-21563 or
cellulose MII-1-19538 MIl-P-21600
Y arnnoyr '
Lacguer |
Nitrocellulose |MIL-C-8514| MIL-P-85850r | TT-L-20 o1 MIL-P-21563 or
| Lacquer MIL- P-7962 TT-L-32 MIL-P-21600
!
Enamel MIL-C-58514| MIL- P-7962 or | MIL-E-7729 or MIL-P-21563 or
i MIL- P-8585 MIL-E-5556 MIL P-21600
o — 1
* Meza! surfaces shall have received the requisite surface treatment to promote
adnesinn., This <reatment ma l-c specific for eack metal. ..pec.al applications
such as raimn crogion sysiems, nopes, and radomes are not included.

** Not used or meta) that becomes heated above 300° F nor where exposed to
hot (over 2350° F) diester oil except wherce its presence is essential to
MIL-P-7962 primer.

*** Uged only where specified. For application over epoxy a tie coat of white
TT-1-22 is applied. In 2! cases a2 white undercoat i required.
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be applied to the weapons system.
oumel s sausfactory,
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then full scale operaticne may begr.

If the finish system applied to the experimental
Defects fourd in the

experimental application, such as blushing, poor adhesion, excessive orange
peel, sagging, etc., shall be corrected prior to large scale application.

5.3

Weapons system exterior finishing procedure (For Navy

only) - Unless otherwise specified by the procuring activity, where exterior

painting ol weapons system surfaces is specified, except in those areas where
functional requirements dictate otherwise, the procedure shall be as specified
in MIL~C-22751 and outlined in Table Iil.

# TABLE IN

OUT LINE OF APPLICATION PROCEDURE FOR EPOXY PAINT SYSTEM

Operation

Comment

Specificatior
Number

Epoxy-Polyam

aspS Y

Primer

ide

nnlv 8 erogercoat in accordancoe wit
sappiy = CIUSSCCAL O ]RUCCTréance [Re4
Nz
MIL~C-22751

- - .
Epoxy-FPolvamide

Topcoat

ADDivV 2 Mist coat angd aliow to dry 30

DA R RS e -

minutes. Then apply a wet pass.

Touchup

Weapons system touchup shall be

as directed in MIL-C-22751.

performed

Fiuorescen:

Apply a white base coat of TT-1-32 lacquer
to the epoxy finish, foliowed by the fluo-
rescent topcoat. MIL~-P-21600 or MIL-P-
215€3. Do not zoply fluorescent paint
directly over epoxv finish.

i

5.38.1

Other approved finish svstems - In the event of specific

approval of other finish systems, the details of application, minimum and
maximum drying times, minimum and maximum thicknesses, etc., of the
individual components and the complete finish system shall be substituted

for the Pnrrpﬂpgnr__ﬁ_ng reqnirpn\pnt_s spur\ifipd in 5,3 for the standard finigh

|29 D0k o0 0.4 L8 44 Cleaela il 2. 8

s Sewers s

a e amiieeras.
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5.3, 1 Acrviie-nitrocellulose lacguer - Acryhwe-nitrocelluicse
lacquer systems, when required, shall be applied as follows. The thickness

e S W e hn ao - s8iad s - A

of each coat of unlbulng material shal. be as specined in o, 1.

8. Apply one thin coat of MIL~C-8514 wash primer
applied in accoraance with MJI1~-C-8507. Dry about

1 to 4 hours.

L. Apply one coat of lacquer-type primer, MIL-P-7962.
(Two coats of primer when prescribed for apecific
areas by MIL-F-7179.) Dry for ] hour and observe
the restrictions on maximum drying time specified in
5.6 herein. Use of MIL~P-7962 primer without a
prior bonding coat of wash primer is prohibited
anywhere on weapons systems. Epoxy primer,
MIL-P-23377, applied in accordance with MIL~
C-22751 may be used in place of the lacquer-
type primer for field green acrylic lacquer, MIL-

1L-19538. 23/

c. Apply two coats of MIL~1~19537 lacquer for high
gloss finish, or MIL-1-19538 lacquer where low
gioss finishes are prescribed, cxeept for insignis
white color, which may be applied with an additional
coat. Dry the first coat of lacquer the requisite
time before applving the second coat of lacquer.

One coat of MIL-E-7729 enamel for high gloss
finish, or MIL~E-5556 enamel where low gloss
finishes are prescribed, or aluminum heat

resistant silicone paint MIL-P-1427¢ shouid be used
instead of lacquer on areas where a combination

of corrosive effects, exhaust deposits and tem-
peratures in excess of approximately 250° F may
be encountered. excep: for the exterior of weapons
systems subject to contact with diester-containing
oils and greases from spillage, mist, etc. Apply

wtrn thinl
extra thickness of topcoat on hull bottoms and ex-

baust trail areas, magnesium alloy, gun blast
areas, battery vent and relief tube discharge
areas, etc., where extra protection is pre-
scribed by MI1~F-7179, to bring the total thick-
pess of finish on these areas to the thickness
range prescribed by 5.4 herein. The color and
gloss of the exterior finish shall be in accordance
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Q.

ng edges of wingg, horizonta)

stabilizers, vertica! stabilizers, nose, wing tip
fuel tanks, etc., right after the cleaning step in

. the case of aluminum and in the case of magnesium
after the wash primer and zinc chromate primer
have been applied. These metal leading edges
ghall be finished with approved rain-erogion-
resistant finigsh. (See 5.3.2.2.)

e. Insignia and markings sball be applied as pre-
scribed by the procuring activity, (See 5,12.)

f. Wax and polish, if aircraft is transport, helicopter.
or trainer type and painted in high gioss finish.
wa.xmg and polishing is prohibited on other painted

5.3.2 Orther ext rjg: finishing requirements, walkwavs, etc. -
The requirements of MIL-F- 9 relating to protection of faying surfaces

and between dissimilar metals. etc,, are applicable. When MIL-W-5044
walkway material is applied, as prescribed by MIL~-F-7179, it shall be in
accordance with MIL-W-5050, or MIL-C-22751 for the epoxy svstem. Glags-
fiher-reinforced plastic parts shall be finished as prescribed in . 3.2, 1.

5.3.2.1 Exterior finish of rlass-fiber-reinforced plastic parts -
Exterior glass-fiber-reinforced plastic parts shall be scuff sanded. using
No. 400 wet-or drv sandpaper. to remove any glaze and to slight)y abrade the

surface. Wash surface with toiuene to remove the dust. Mask off the lead-
ing edge portions and apply ram-erosion-resistant finish corforming to MIL~
C-7429 or MIL-C-27315 to the leading edpges of radomes, antenna housings,
Magnetic Airborne Detection (MAD) housings. fairings, etc., up ¢ a ing
making an angie of 15 degrees with the fuselage reference Hine of the weapons
svstem in accordance with the requz*ements of the radome. MIL-K-77u5
When experience with a p ular model indicates that the erosion pattern

aL . —

v
w
™
w
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gy
n\
9
w
oo
<
[q]
4]

o
-
[

> 4 r g sandmg surfacer
The rain-erosion system may be extended or the tandard coating system
shouid be applied to the remaining areas of the glass-fiber-reinforcec plastic
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gion-regirmam finigh. For Air Force weapong sysiems.

ero
reinforced plastic parts are not paintec except for specizi purposes, such as ercsion

resistance, color matching, etc.

CAUTICN: Alumintzec and flucrescent coatings
are prohibited or radome parts and MAD housings.
To simulate glossy aluminum color, use aircraft
gray, Color No. 16473 of FED-STD-595. For low
gloss alumiobum color, use light gull gray, Color
No. 36440 of FED-STD~595. In painting radomes,

antenna housings, and MAD housings, it is i
mnmtamt that tha sei nim 3

PUI WL WAL WT I

avoid attenuation of the signal. The total paint
thickneas shall not exceed 0. 0020 inch, except

for leading edge portions, and over-painting any-
where on the radome or housing is prohibited.

5.3.2.2 Metal leading edges (such as stabilizers, wing tip fuel
tanks, nose, etc.) - The metal leading edges of weapons systems having speeds

above 250 knots (maximum velocity in level flight) shall be coated with rain-
erosion-resistant finish approved by the procuring activity. Internally heated
leading edges whose de-icing efficiency would be impaired by the coating shall
remain uncoated This leading edge finish may be applied optionally on weapons
gvatems having gpeeda nf 250 knnts and heiow. The leading edge finish Sha!i

ng
JE R
a

w
N
=
¥
3 o
R
X
w

a sumcxent length of time to permit sanding: apply to epoxy system in accordance
with MIL-C-22751

5.3.2.3 Erngine paris - Engine parts mayv be coated in accorgance
with MIL~-R-3043 for resin coating or MIL-E-7729, Type Il for enamel.
Proprietary high temperature paints, if used, should be applied ir accordance

with manufacturer’'s tnstructions.

5.3.3 Dcmes - Dopes for application to fabric surfaces shall be
I v e
applied as directed by MIL-C- 18187
= A Thiplbrnace nf weasnnne evetame finteh (Arv thinl-nocal o
[V 3 AQULIVAIIT SO U, W QUi I S kil Adaoll lULJ LA AR |
The film thicknesgs of each single dried coat of paint-type material used on
weapons svstems shall be controlled within the following limits: 0.0004 to

0. 0007 inch for wash primer, 0.0003 to 0. 0006 inch for one coat of zinc
chromate primer, 0. 0005 to 0.000¢& inch for one coat of lacguer, and 0.001
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to 0. 0034 wnch for one mist plus one wet coat of enamel or varnish, 1. 0086
to 0. 0009 inch for one cross coat of epoxy primer and 0. 0011 to 0. 0015 inch
for one mis: coat plus one wet coat of epoxy topcoat. Because of the greatly
reduced corrosion-inhibiting effectiveness and coverage in dried film thick-
ness of less than 0. 0003 inch, solitary primer filins below this thicknese
should be avoided, The general weapons systems finisk sball be maintained
below the maximum thickness specified to avoid cracking, flaking. and check-
ing of paint finish. Thickness of film in exbaust trail areas shall be main-
tained above the minimum specified to provide adequate protection of these
parts. Woere sanding sarfacer is used, which is permitted only on limited
areas, and subject to the restrictions contained in 5.9, the thickness of the
finish may be increased in these areas by 0.0006 inch. Where insignia and
markings are added by painting, the total thickness of finish on these areas
may be increased by approximately 0. 001 inch. Where decalcomanias are
used, the additional thickness is controlled by the decalcomania specification.
The thickness of rain-erosion-resistant finish ghall be beld to the requisite

minimum, but ln no case to exceed (1. 0100 inch on the impacting area as
P-7094. 24/

ivea x4
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5.5 Air and weather conditions ~ Coatings shall not be applied
under unfavorable atmospberic conditions, such as high humidity, strong
rafts, or low temperatures, When adverse atmognheric conditions are en-

v AUW LTTLPTS Svde © O AT KNV ST S=Sass a2 2% TILAIL L.

runtered, reconrae to the use of blush-retardant thinner for wash primer and
lacquer may be necessary. If blushing still prevails, all painting operations
shall be suspended until nonblushing conditions have been reestabiished. To
apply wash primer under low humidity condition, the special thinning pro-
cedure of MIL-C-8507 must be {ollowed. 25/

5.6 Time of application of paint-type protective coatings -

3001 Firstcoat - Surfaces shall receive the wash primer coatings,
or, where wash primer is not prescribed. the first primer coat immediately
after final wipe down,

5.6.2 System - Surface coating shall be applied as follows:
5.6.2.1 Epoxy svstem - The epoxv svstem shall be applied as

specified in M1L~(-22751.

5.6.2.2 Acrvlic-nitrocetiulose ~ For MIL-L-19537 and MIL-1~19638
acrylic-nitrocellulose lacquer systems, the elapsed interim times between
coats are very critical. Wagh primer, MIL-C-8514, should be overcoated withir
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$0 minuter to 1 kour pfer aponeation Lacquer orimer. MI1-P-T66L should
be overcoated within 1 to 2 bours after application. For best resuits witi the
acrvlic nitrocellulose materials, the entire paint system should be applied within

at b-hour work shift. 23/

5.6.2.2 Cellulose nitrate lacquer - For TT-1~32 and TT-1~20
cellulose nitrate lacquer systemg, maximurr overcoat times of the MIL~-P-8283
zinc chromate primer and initial topcoat may be extended beyond the time
limits set for acrvhr-mtrncellu)ose lacquer without adverse resuiis, provi

i-hour meximum overcoat time for the MIL-C-8514 wash primer i85 o

5.6.3 Drving time for epoxy coating svstem - The drying times

to be observed when appiving the epoxy system are given in MIL-C-22731

5.6.4 Drving time (wash primer) - Drying time for wash primer
shall be as specified in MIL-C-8507.

5.6.4.1 Drying time (primer) - When MIL~-P-8585 zinc chromate
primer is used, the minimum and maximum drying times shall be those
prescribed by MIL-P-6808. The minimum drying time for lacquer-tvpe primer,
MIL-P-7962, under ideal atmospheric conditions shall be at least 1 hour.
Under other conditions, the arymg time of the iacquef—type primer shs
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outiined in MIL~P-6808 to avoid depradatior of either of the above primers

1 Qeg!

utdoor exposure, especially in sunlight,

5.6.4.2 TJopcoating - The first coat of lacquer shall be dried at
leagt 45 minutes befgre $ gu(r sanding mgk-rggging cr application of the

oat of lacquer may applied at the convenience

<7 the manufacturer but not to exceed 9¢ hours later, provided, in cases

where z deiav occurs befnre appiication of the second coat. suitable prior
cieaning and light scuff sanding is performed on the first tacquer coat to assure
adequate adhesion of the second coat. A solvent wipedown is mandatory if
there is an overmght dela\ or longer in the pamtmg sequence T'ne app‘ned

f

to achieve the necessary resistance to diester lubricants.

5.6.4 2 Fluorescent topcoats - Drying time for fluorescent topcoats
srall be as directed in MII~P-21698.
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L7 Dopes - Dopes shal! be drmed 1n accordance with MIL-
C-18187 or MIL-D-8096 as specified

cessing, it is practical to obtain a coating inherently smooth and free of discon-
tinuities, such as orange peel, seeding, runs, sags, blisters, etc., exceptto a
very minor degree. The weapons systems shall therefore have a smooth finish
representative of high-grade weapons system practice. Glosay finishes shall
have the highest gloss possible.

5.8 Details of application of topcoats -
5.8.1 General - With proper techniques of application and pro-

5.8.2 Glossy finish -

5.8.2.1 Application of giossy epoxy - Glossy epoxy is applied in ac~
cordance with MIL-C-22751. Cross coats, if used, shall be applied cautiously
and the spray gun must be kept moving to avoid thick films.

5.8.2.2 Application of glossy lacquer - Glossy lacquer is nhormally
applied by the cold spray process. In the cold ) process. in general,

two full wet coats of lacquer shall be applied. This shall not be construed as
two congecutive pé.sses of the spray gun. One coat shall be applied by one
double or cross pass of the gun. Followed by a second similar application
after the first coat has set up. A minimum of 45 minutes dryving iime shall be
allowed between lacquer coats. 26,

5.8.2.2.1 Overcoating with clear topcoats - The application of clear
iand  Avann aosn omanifinalle n.-fk.\-.n nl

topcoats over plg'memeu finishes is pr(‘)muucu, except wnere specuiCaly suWaoriz
by the procuring activity for functional reasons such as resistance to deteriorating

FliasAa 2~/
LUIas. </

5.8.2.3 Application of glossy enamel - A thin first coat or ""tack"

of glossy enamel shal! be applied with 2 light pass of the gun, and while it is
sull tacky, followed witk one full wet coat. No m:st coat shall be used afier ap-

plication of the wet enamel coat.

5.8.3 Camouflage finish ~ There shall be no attempt to blend colors
on frontal surfaces or horizontal leading edges. The juncture of the colors pre-
scribed hy MI1.-C-18263 shall form an irregular undulating line, i.e., straight
lines at the juncture shall be avoided. 22/

5.8.4 Fluorescent {inisb - The applicatio

shal!l ~e ag directed in MIL-P-21698.

s
(<)}

anding surfacer - In small areas on the exterior
r where otherwise

7]
~
»4,
n

ces that are severely scratched or abraded,
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ms.ucuq licctasaly Lo obu..;" a.r a.u'u'"""':.:“.‘i‘\ gmoeth externor gurface on
2%y L

r purposes of concesaling rivet or screw heads. Allo“ the
ours, and then water-sand very smooth with

No. -‘;00 wcl—or-dr_v aluminum oxide paper Lo a thickness of 9. 0006 inch. For
emergency use, 4 bours air-drybetore sanding will be acceptabie, provised
extreme care ig exercised to prevent scratching of the surfaces. Sanding may
extend through to the primer coat in spots but care must be exercised to avoid
either sanding through to expose bare metal or removing appreciable amounts

of tne primer coat. After the sanding operanon, the w eapon system shail be
washed wiith waier to remove grit and foreign matier a thoroughly.
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5.10 Use of masking tape - Masking tape shall not be used on the
leading edges of airfoil surfaces. Masking tape used in the application of in-
signia and markings skhall be such as not to impair the properties of, or discolor,
the paint {film when such tape is used in the particular painting process employec.
Absence of these defects shall be verified by examining the painted surface after

the tane has nesn removed gnd the curiace eynoased to sunlight far a minimum of

alv veAp e danees

5.12 Application of insignia and markings - For the Bureau of
Naval Weapons, insignia and ma:kl g< shall be applied in accordance \nth ‘\TTI -
1-1%4A% by means o) the standard finishing materials specified in MIL-C-

FOr tne Ar Force, insigrea and marnings >.1.u'; e appiied in accoraance witl
Ty AY] foe A =g e la v o b < OY Ins: oy g Ty
L2 P e SR TV QUL T Ay e Ut ADGERE S SIR LS SR Y und murn Ings. o
bare metal the insignia shall be applied by means of a r‘omplele firash sche
(see Table I1). The 3dquo 1al Lhic}:_,es._ of fimish resulting from the appincati
of insignza and markings shall be wit he limits prescribed in 5 4. ork-

manship shall be of hxgh quality with clea.r sharp outlines of characters. Any
method that causes ridges it the application of insignia and markings shall be
avoided as much as possible, and the use of a knife or any metal blade on the
weapons svatem in the apoplication procedure is prohibited. Masking tape used

in the applicaton of insignia and markings shall be removes as soon as practicabie
erder tooavard eaineap of the panted surfices
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5121 ldentification of paint shop and the applied firosh - On all
weapons systems recewving paint findsh on the exterier of the enuire weapons
system, or a major portion thereol, the contractor or activity perform:ng ihe
work shall apply markings consisting of 2 circular p_Lch approximately 2-1/2
1o 4 ing heg in Zrameter, The nazch shall be locate(‘ the starboard side of

t’ollowmg mfnrmatlon,
(a) Contractor or overhaul activity and locations.

(b) Date of completion of paint application (month, day,

vear).

{c) ldentification by specification number of every
coating of the general system applied to the exterior
of the weapons gystem.

Stencils or approved decals may be used for this marking. Alternately, the
identification of the coating materials, item (c), may be stencilled on the fuselage
immediately below or alongside a circular patch containing only items (a) and (b).

5.13 Aerodynamic smoothpess - All nonspecular and semigio
finishes on combat weapons svstems haviag a V max above 350 knots, nclud.r'r
the joint between the two colors of the dual color schemes, shall be dry sanded
with No. 380 garnel or siupdum abrasive pa;»:r fuollowed by No. 440 abrasive paper,
to remove all dried overspray, nibs, bumps, occluded particles, etc. The finger-

v p
tips shall be drawn in al] directions over the qanded ancd wiped finish to feel for
bumps, occlusions, etc., to determine whether the requirement with regard to
smoothness has been me:. Any bumps or specks felt by the fingertips shall be
removed by additional scuff-sanding. A strong light impinging on the finish at
an oblique angle may be used as an aid in inspection. Care is necessary in per-
zormxng the qanmng operauo to avoid sanding through the topc

Glossy finished areas on the weapons sysiem shall be smooth
and iree of bumps, specks, occlusions, dried overspray, excessive orange peel,
etc. Compounding and rubbing operations shal!l be employed on the glossy finished
areas if inspection reveals the production finish to be deficient in smoothness.

5.14 Spray painting troubles - Problems encountered in spray
vl b \ ng /
painting are outlined in note 2§,

of
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“ MISCELLARNEOUS REQUIREMENTS
6.1 Tack-ragging - To insure that all areas to be painted are

free from foreign matter, they shall be tack-ragged immediately before painting.
13 no case shall the zack-ragmng of the entire weapong svstem prior to under-
-aking the actua’ painting be deemed sufficient. The tack-ragmng shall be
accomplished on each area to be finished immediately prior to the application ot
finishing material to that area. Tack-ragging shall leave no undesirable residues.

a. The cloths returned from laundering shall be only those
originally sent to the laundry by the paint shops of the
contractor or overhaul station. Suitable marking by
permanent marking inks or dyes shall be employed to
insure seg’hegat\on and return of cloihs used for paini

shall comply with DDD-T-539, plus

the following addmonal requirements: Complete absence
of any trace of silicone-type material whatsoever, as
determined by i1aboratory conirc: iests, .nriuding

Soxhlet extraction.
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¢. Periodic control tests to assure compliance with a and
b above.
Tack rapgs shall be prepared from new cortaminant
end elcthe  The vee of disposable fiber or chemically treated paper wiping materials
12 permitte tnsteed ¢l rags in the Frepamnting procedures. provices .aboaratery

control tests zré conaucied on the fiber or paper wiping mater:ais to establisn

the absence of alkalinity, silicones, and of sizing and residues which are leachzbie
in water or in the organic solvents and other liquids emploved in the cleaning
sequences. The absence of deleterious effect shall be determined by actual paint
application on test paneis.
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avoid damage to the hnlsh Painted weapons svsiems or oarts shall also be
protected from condensing moisture and rain during the first 24 hours after
naioting. This time may varv somewhat depending on the temperamire and type
of paint used. The engines of the painted weapons systems shall not be operated
for at least 48 bours after painting. In the case of bull bottoms. piacing the
weupons svstems in water during the first 4¢ hours after painting is prohibited;
but wherever possible the weapons svstems should be "held"” for a week before
placing in the water. Ir general, ail paimed weapons systems shsil be hardied,

oAv e s o £aemd waomal

waxied, eic., as little as possible during the first week after uamtng.
6.5 Fairing putties - The use of fairing putties such as

MIL-5- 7502, Class B (flexible type), or MIL~S-8802, or Minnesota Mining
Company 3M-EC-1184 (rigid type), or approved eguivalent is permitted for
fillmmg narrow gaps in the skin and between butt joints but the material selected
for this purpose, when employed on the weapons system with the complete

finish system prescribed for the weapons system, shall disptay durability equiva-
ient to the standard {inigh and in pamcuxar shail satisiactoriiy pass the scratch

— -~ _—e el ~— PP WS — -
wel Ldpt aunesion l wblllcu ul O ‘5 P Lleb Niidll lUi e ]llPlUv on
ho roet Af thoe woeannne ovetom avtorinr tn ronrenl erratnhoe denreccinne ote
Wie restl ¢ (e weapens gyswem ¢XJILerier o coneeal sCrallnes, aepressiens, etc.,

n

except {or a limi d number of locations which are no larger than } square inch
in area. Fairing putties shall not be used for filling narrow gaps in the skin
between but? joints for the purpose of - the weapons
svstem manufacturer submits data indicating sufficient improvemen: in the
weapons svstem. perfamance to justify application of the fairing puttv. The use

of fairing putties {environmental uealpr-:) is considered permissible for the purnose

9

~n e bl ~ vemm ln o
ative; na.ul.n\- STLoouiin B WHCOD

I p'evemma waier irom ente rmg ne weapons "\ stem inierior and IOT pr en'.x'w
Amrmmant o tE oo Thao wiaoa Af annalime ameaemamAd MIT _C GONMN 1o o it a
L1 1 UDIUL Ll DT aAallid. 11T UDT Ul OTaAlllip LUNILIPUUNIG U™ o- O0VL 1D peiiiniucey

in countersinks and us an overlay on high strength steel fasteners.

! Ancdizing as specified ov MIL-S 6002, :n acceorcance with
MIL-A-6625, is a necessury prerequisite on all hull and float bottom surfaces, as
prescribvecd by MIL- F-7178, The anodized surface, in addl'm'n s'ralkbctreatedw;:h

rery -+ 3

chemical [ilm. MIL~-C-3541, manuativap
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The os: of MTU-F-T72% o MO~ -0000 onos el e urshitowed on huil and fow

bottoms. Jl/

E. QUALITY AND PROCESS CONTROI.
£ 6.1 General - Frequent and regular checks shall be cordunted to

assure compliance with the requirements of this spe-u.c,‘:uon. The iten. s specifically

detailed below shall receive the most scrupulous aticnlion bv Quality x,cnﬁ“;l personnei.
= 4.2 Cleanliness - Tests shall be conducied just prior o uppli-

cation of resurface treatmeni and paint-type m,ai_gs to assure that the surface

is gb_gmu_g_ly clean and free from contaminants, The waterbreak test described

—
o}
U‘
-
M
-
L]

and the litmus paper test descnbed in 5.1.4.1 shell be applied to
repreeent:mve areas to assure that adequate cieaning and rinsing procedurcs have
been employed and to check for freedom from residual steam~cleaning compound
and other cleaning material residues. If these test areas on the woapong svstem fafl
these tests, the weapons system shall be recleaned and retested.

7
w

ghall be removed; there shall be no seedme;s or rou::hness causcd by dried over-
spray, improper thinping, or improper gun adjustmen:. Dry-sanding with No. 360
wet-or-dry aluminum oxide paper, or equvalent, iollowed by dry-sanding wiih

No, 400 wet-or-dry alumisum oxids paper, or equivalent, {s mandialory on weapons
systems with low gloss finish or areas that fail to pass the finger tip smootharss
test. Do not wet sand, as this would raise the gloss of the finish.
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rawing the finger tips acro 3 i finish in various dtrnc ions
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8 gn_xt_lincd unger note 3C,, Thc average visual v]nﬁs readin
2 tcr-Gardner Gloss Mete

or eguiv al(n., shall not f:zl‘ more zh.w 10 pents below the gloss requivemen ﬁf
the topeoat rrateriad except for tsolw 26 arcas on the WOapong SVSIEmE not greaie”
than 1 foot square, which stali not {ali more than 20 points below the Zloss
requirement for the topcoat material. 30/

Frequeni and regular Geierminations o gloss on weapons
system areas with nonspecular and semigloss finishes shall be made by any
suitable means, The average visual gloss reading of nonspecular and semi-
gloss finishes, as compared with standard panels measured on the Hunter-
Gzrdner Gloss Meier, or equivaien:, shall bz not more than five points abave

the gloss maximum of the topcoat material except for isolated areas or the

249
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weapons svstem no: greater than | Ioot square, which shail not be more than sevan
co.nts above tae gloss mavimum for the topeeal material,

£.5 Adhesion - Regular and Irequent wet tape adhesion tests or
L L all o mrremrlesmd o) Aot~ -

the compxcr.c exterior finish shall be conducted on the prodauction weapons systems
after drying for a period of at least 48 hours; the test to be conducted on a

sufficient number of selected areas of the weapons system and on a sufficient
number of weapons systems to assure maintenance of a satisfactory level of adhesion
on full production. 39/ In performing this test, it is suggested that a piece of
cioth or plastic be tapec on the area under inspection. The test area shall be kept
soaked 24 hours minimum with tap or distilled water. The test areas shall have

a minimum diameter of 3 inches. Remove the wet cloth and blot up the surface
water. lmmediately thereafter, apply a l-inch strip of tape, Code No. 250,
Minnesota Mining and Manufacturing Company (only newly manufactured tape shall
be used), adhesive side down. Press the tape down, using two passes of a 4-1/2
pound rubber covered roller or employ firm pressurc with the hand. Remove the
tape in one abrupt motion and examine the tested area for any paint damage, such
as removal of paint at one of the layers of the finish system or removal of the
entire system from metal. In addition, spot checks of the exterior finish shall

be conducted on the production weapons systems with the above wet tape test

with the additional feature that two parallel scratches joined at each end by an
inverted V are made in the water-softened finish, down to bare metal, the
scratches to be about 2 inches long and 1 inch apart and in the direction of the tape,
employing a plastic or wood stylus, but taking precautions to-avoid scratching the
underiying metal of the area under test. Knives or metal blades shall not be

used for making the scratches. This scratch wet tape test shall be conducted in
only the number of places and oo ouly the number of weapons systems necessary Lo
cstablish uniformity of the finish adhesion on the production weapons svstems.

Test panels shall be sprayved with a complete {finish, along with production, and
scratch wet tape adhesion tests conducted on these panels after a 24-hour soaking
neriod in distilled water, the test to be conducted immediately after removal

irom the water. Suitable adjustments shall be made in the maerials and processes,
based on the resuwlts of these tests. Removable inspection plates or access

doors when availabie and depending on aireraft configuration shall he used in place
of productior. test pzne:s for these tests. 39°

6 ¥ilm thickness - Contractors and painters shall exercise
constant diligence to maintain careful control of the thickness of paint finish during
the production process to insure continual adherence to the established thickness
limits as specified in 5.4. Regular and frequent paint thickness measurements
shall be made on the production weapons systems with a Nava] Research Laboratory
(NRL) Filmeter, or other suitable measuring device on a sufficient number of
selected areas of the system and on a sufficient number of weapons systems to
assure maintenance of the overal) thickness of the finish below the maxima detailed

in 5.4, and in the case of exhaust trail areas, assure thickness of finish ahove the

a0
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mirorur desaiiec v 5040 Tre tisoknese measarement of the et Torostad]
be taken after all scuffing and sanding operations are compieied on the paint
coat being measured. When the painter has the gun adjusted and is ready to
start Spray painting the weapons svstem, he shall first spray-paint large test
panels as prescribed in 5.2, 2.2, The thickness of the paint should then be

0.000: te 0. 0002 i ch ior further coxntraction in tmckness
10 be expected durmg the drying of the paint. If the fiim thickness exceeds the
ailowabie maximum. as specified above, necesgsary adjustments shall be made

of the spray gun, paint viscosity, ete., and the trial spraying repeated until

proper thickness is obtained. Then the painters may proceed with painting of
the weapons system. The sprayed test panels may also be utilized for "check-
ing out” the process for gquality contro! and qualifying the individual painters.

|’Q

8.7 Sampling frequency - Sampling for the quality control tests
of Section 8 shall be accomplished: (a) Whenever a new supplier furnishes
materials used in the production process, (b) whenever evidence occurs of
detenoratlon in the quamv of the finish, (c) whenever a change of process

8.8 Overall guality of finish - At the commencement of delivery
on any con"ract and if the finishing procedure e changed significantlyv at any
time, during the contract a recorc substannany in comormance with Appenan

weapons svstems und t.re contract, the contractor shall tart to maintain
records quhg'ammally in conformance with Appendix I covering the actual pro-
duetior painting procedure and finish of the first few weapons svstems cf the
particular biock of weapcns svstems. These reccras shall be attested and
coptes shali be furnished to the procuring activity.

. The foregoing is also a requirement for overhaul activities.
at the beginning of production overhaul of a new weapons syster: model; when-
ever significant changes are made in the painting process, and whenever ad-
hesion friiures or other serious deficiencies of the finish occur.
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4.9 Laundering of cloths (if emploved) - If laundered shop cloths
are employed, reguar and frequent inspection tests shall be conductec at the
laundry or after returo of the laundered cloths, or both; and spot-tests of the cloths
shall be conducted just prior to actual usage ip the shop, in sufficient number to
assure compliance with the provisions of 6. 2 herein.

49, SPARE PARTS
9.1 General ~ Spare parts shall not be packed until the paim has
adequately cured, t¢ avoid imprinting or marring the coating.
.2 Packing ~ Spare parts which have been rubbed or buffed shal
not be packed for & minimum of 18 hours after the rubbing operation, to aveid im-
printing or marring the coating.
9.3 Waxing - Spare parts shall not be waxed.

10. RUBBING, COMPOUNDING, ETC.

10.1 General - Rubbing and compounding should be used when neces-
sary to produce smooth filma. However, if all necessary precautions are observed,
it should not be necessary to resort to rubbing or compounding. Such precautions as
selection of the proper thinner, careful balancing of air pressure and fluid
pressure, regulation of the operators' spray technique, proper preparation and
agitation of the caint, eliminancer of drafis from the {inishing room, etc., will
reduce g*_qnmzr of orange peel, removal of which requires a considerable amount

e

of work. 32/ 33/ 34/ 35/ 36/ 31/ 38/

11. SUBCONTRACTOR-FURNISHED AND MULTIPLE-PLANT-FURNISHED
ATRFRAME PARTS

11.1 General - It is the direct responsibility of prime contractors
to assure compliance by subcontractorswith the requirements of this specification
OT WCIPONS CVSLEMS, Weanons cvstems parts, and spares delivered to the prime

(SR A 1 aes on

conitractor for instaliatic

11.2 Conditon of parts - When weapons systems parts are de-
livered by subcontractors to the prime contractor for installation on weapons systems,
it is strongly recommended that these be delivered in a bare condition, except for
those surfaces which cannot be painted by the prime contractor. This will prevent
stripping problems and other attendant processing difficulties. This applies with
equal force to plants belonging o the prime contractor but physically separated
from euch other  Yhere a substantial delav occurs in the :nstallation of the part
af weapons svstems, it1s recommended that such wings, etc.. be delivered in
3 bare exterior condition 1o the plant conducting major agsembly of the weapons
svaterm, and the complete finish be applied on the entire bare weapons system

asoaounet
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121 Preparation of surface - Anodizing or chemical surfare

treatment of metals anc metal parts in accordance with MIL-5-5002 is a necessary
prerequigite on all interor surfaces which are tc be painted, prior w the priming
and painting operations. In addition to the requirements of the above specification,
the cleaning requirements of this specification shall be enforced.

2.2 A.polica:ion of naim-npe materials - Interior finishing

1 st U LS S B UG P S, R s of YNPGRS | PN L Y, |
4ana 1o in€ manner prescrivel 10r exXerior linibnes. 10t Origiu Y appiieu
mima Ahmasmntba e X T _D_QKQC o1 o wond an 2 hoesa fAr annheanniont
LIUC VHIVMIALT Pl ATk VWiV, UIAY Vv UPVU AD G VAoV AV JuUovyuw L

a. Clean primer thoroughly.

b. If topcoating with TT-1.- 32, apply a fresh coat of
MIL-P-B585.

d. If topcoating with epoxy, apply epoxy primer and
epoxy topcoat.

Originally applied. aged, epoxy primer, MIL-C-23377, may be used as a base for
aubsequent topcoating by applying wash primer, epoxy primer, and epoxy topcoat. Wash

primer may be omitted providing the aged primer is lightly scuff sanded with aluminum
[ o) PP —mm mmb = L P A A A _F oAy el at . B o _Y:_ _ar__ _F

0‘008 paper. iDe requnremeu 6§01 5.2.2.10I this Specuicduoun 10or appiicarion ot

nainé_+ ntawminle ahall ha Av\‘.'\'—h A Tha interior ,.,d,“-.- neaanwihad hoe MTT _

pain L_yyc malériais snau ot uvictcocu, 40T 1T 101 CULVUID prodlliucu vy v

T
C-8779 shall be applied in Jocations specified by that document. If a considerable
delav occurs between the primer and the application of topcoats, the primer shall
be scuff-sanded with No. 300 wert-or-dryv-aluminum oxide paper to obtain adequate
aanesion of the topeoats. Scrupuous cleaning of the primer belore topcoat applh-
caticn iz a mandatory requiremernt. The use of o coar of wash primer on bare motal
prior to MIL-P-8585 primer, ever thoughnotspecifically requ"‘ed on in-

terior surfaces. is permitted, if desired. The mandatory time of appilicauon

o 4 s = n _ £ il PPy R FPER U RS B BN ek manla . £ _ Wl ...
01 10pCdLs, 0.0 OI nis hpBCUlL 1o, 1S ol applicablie 0 HleErior i nusual 1x - vse
AMIT _D_7QL7 nrimar ic nawmirtad An intorinry onwfanac Anly nrmavidad a nemar handino
MIL-P-7962 primer is permitted con intericr surfaces only provided 2 pricr bonding
coat of wash primer is employed

12.3 Other interior requirements - The requirements of this
.

srecuication tor tnickness of finish, 5.4. air ang weather conditions, 5.3
aoplicatior of topcozts, 5.8 1, 5.8.2 & 8.2 1 5822 £2221 58272
{ v, 2. cucths and rags, £. 2. wouchup aerovsol sprav cans. (.0
6 4. quality and provess control, 8.1, 5.2, &5, 5.5 5.6, 8.7, 5.8, and ~ &
shall be enforeed, 'n the fimshing of interiors:

s e & Aemma cme
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“dud Thickness meter -~ A tnickness meter suitabie fo1 measarig
the film thickness of paint on nonmagnetic metals has been developed by the Naval
Research Laboratorv, Washington, D. C. This meter cannot, however, accurately
measure {ilms on surfaces which deviate too far from {latness. A panel of the same
metal composition, thickness, surface treatment, and heat-treatment as the
painted weapons systern area must de used Jjor zero adjustments during the Imeasur-
ing process, to obtain the requsite accuracy. Other instruments dispiaving accuracy
and r(-producmuu} at least equivaient to the NRL thickness meter may be empioyed by

s upon specific approval of the procuring activity
13.2 Thickness meter, where gbtainable - Government aviation
activitics may requisition NRL thickness meters from the Aviation Supply Office,

Naval Aviation Supply Depot, Philadelphia 11 Pennsylvama. Contractors may
purchase the NRL thickness meter from the A.merican Instrument Company,

Silver Spring, Maryland.

13.3 Production considerations - The finishing process described
in this specification should not be nsidered a process for overcommg engmeermg

13.4 Test flving - Test flying of the weapons system during
process of manwaciure or overhau! snall be conducted on unpainted metal or
the complete finish scheme. The former is preferred, in order to avoid damage
to an already applied finish, excessive touchup, accumuiation of excessive paint
. . 1

thickness, etc. After test flying on unpainted metal, the weapons system shall
be scrupwously cleaned (see note 14/), tested for cleanliness and then inducted
into the exterior {inishing process. Tes! {lving on primers or intermediate
stapes of the complete finish scheme is prohibited

it Hefinishing of weapons svsterns durmng marntenanee and

overhaw - Refinishing of weapons systems and components during maintenance
anc overhau shal! be in accordance with the procedures previoucly described
in this specification and in accordance with Special Aeronautical Requirements

SAR- 306 Overhaul of Naval Aircraft and Associated Components. In case of
conflict between this specification and SAR- 305 for overhau! contracts, the
requirements of this specification shall prevail

13 8 Definitions -

a. Seaplanes: For purposes o! this specification, all
aircraft operated wholly or in part {rom water, such
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sidered to andplanes.

. Exterior surfaces: All surfaces forming the exterior

of the weapons systems, including well areas normally
exposed to the external environment during flight or
on the ground, shall be considered as exterior surfaces.

excluswely for bondmg the standard finishing systems
to pretreated metal surfaces with a high degree of
adhesion.

. Pretreatment coating: This is another name applied to

wash primer.

. Chemical surface treatment: A mild etching solution,

generally acid, which converts the metal to a more
stable and somewhat more corrosion-resistant state,
forming an insolubie metal salt, o»ide, phosphate,

etc. It mayv be distinguwshed from wash primer io

that it does not deposit an organic film. Its function is
to serve as a suitable base for organic coatings. Often
referred to as sim lv ”chemxcil coatings.' Uften re-

Chemical surface retreatment: Reapplication of the
treatment described above.

Shop coats: A coating employed to preven m ng

of the metal surfaces during fabrication assembly
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14, NOTES

14.1 Use of notes - The notes of this section shail be used for
pertinent information and guidance in establishing local procedures. (See 1.2.)

1/ It i emsential that good housekeeping be practiced. Paint lines should
be cleaned out with the same solvent used for thinning the particular pain?,
at the end of each working day and before changing color or type of paint.
Traps should be included in all air lines used with spray painting equip-
ment in order to entrap any condensed moisture. Paint pressure pots should
be thoroughly cleaned at least once each week.

2/ Spray room: Painting should be conducted in properly ventilated spray
rooms or areas. Paint spray rooms should be equipped with forced or
induced ventilation systems capable of preventing the build-up of explo-
sive vapors and mists. Likewise the ventilation rate should be commen-
surate with the personnel protective measures necessary to protect the
painters and the belpers from the health hazards created by the painting
procedure or system being employed. Doors and windows should be kept
closed to exclude dirt and dust. The air should be introduced into the room
in such manner as not to cause turbulence or excessive air currents
which would have the effect of causing orange peel in the paint film.

spray from settling or surfaces which have already been painted and are
still tanky. Whore practicskle, woter-wached oxhaust systome or grilled
flooring over flowing water should be used. Humidity and temperature
indicators should be installed and in proper operation. Corntrols should
be employed for humidity and temperature or for temperature alone if a
satisfactory ratio of temperature and humidity can be maintained, as
defined herein. To ensurethat dirt and dust arc kept to a minimum,

all air entering spray booths or rooms should be filtered; spray areas
should be kept clean: lint-bearmng rags should not be allowed to remain
ir such areas; a higher air pressure should be maintained in the spray
hootn or room than in the outside air. Lighting conditions should be
cuch that all areas of the weapons svstems to be {inished are wels
illuminated., Where possible, lights in the floor, as well as coatings

of high light reflectance, will do much to effect an increase in light
efficiency. Proper lighting, which enables spray painters to ensure

an even, wel coat, will save many man-hours of work in subsequent
operations. The paint spray room floors should be thoroughly cleaned
as frequenty as required to ensure good housekeeping.

3/ ° Hoses' Because of friction in the hose, it is essential that proper
size hoses bt used. Hoses longer than 50 feet should not be used. ex-
cept in the case of high-pressure air hose ieading to the regulator or
tank, which should be a maximum of 150 feet, and except in the painting
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of the surtaces of excepuionally lurge weapons systems, whick are a
congiderable height above the ground, in which case extra lengths of
hose may be attached for this use, but should be removed when no longer
required for this purpose. The high-pressure air hose should have a

PO NN

minimum inside diameter of 7/16 inch. No less than 3/8-inch ID fluid
hose should be used irom the tank to the gun, and bo less than 5,/16-1nch
ID air bose from the regulator to the tank and also {rom the tank to the
gus. Asny reduction in si increase in length from the foregoing

Scaffolding hoists: Suitable scaffolding or staging should be erected
to facilitate spraying from different levels. Use of ram-type hoists
will be found a preferred procedure for smaller weapons systems.

Infrared lamps: In the use of explosion-proof infrared lamps, the size
of the lamps and their number and spacing should be such as to effect a

distribution of beat as ever as possible over the painted surface.
Adequate precautions should be taken to avoid concentration of flam-
mable vapors in the immediate area of the infrared lamps and the
weapons system being painted. In addition, wire mesh screen with
ovenings approximately 2 iaches wide should be rigidly fixed about 3 or 4

inches above the lamps to prevernt the:r breakage by falling objects.
The individual lamps should be tightened at frequent intervals to pre-

Tyl - ‘
vea! arcing in t ke seockets.

Aluminum-pigmented materials: Aluminized materials may be prepared by

mixing the aluminum pigment or paste and vehicle at a reasonable time
prior to use. When materials are mixed immediately prior to use, every
precaution should be taken to ensure complete wetting of the aluminum
pigment Lo avoid dusting; for exampie, by tharough premixing with a
portion of the thinner. The leafing properties of aluminized paints

may be destroyed if the aluminum paste or powder is admixed with the

vehicle and stored for a proionged time.

Finishing materials such as epoxy paints, whick reguire the aadition
of an activator or hardener should be warmed to 70 - 90° F or to the
temperature recommended by the manufacturer beiore mixing.

8. The thinners e

material and not the reverse, since the latter may result 1n an
irreversible separation of some of the paint ingredients. After
thinning, and just prior to use, all materials should be straired

through nainsook cloth, or comparable commercial strainer.

Thinning as related to temperature and humidity: Table ] presents

o R e e L S
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data for thinning paint matenals for spray apphcation at standard
spray room temperature and humidity. Date for thinning materialsg for
sprav application at other than standard sp rs_iy room te!_npergm and
humidity conditions should be as specified in the applicable process

specifications, or should be determined expenmental.y by the a,>ph—
cator. Blushing generally can be avoided when cold spraying nitro-
cellulose lacquer thinned with TT-T-266 thinner by observing the follow-
ing humidity schedule:

Permissible atmospheric conditions for
spraying nitrocellulose lacquer

Dry bulb Lacquers containing no added Lacquers containing blush-
temperature blush-retardant thinner. Per- retardant thinner. Percent
°F cent relative humidity (Max) relative humidity (Max)
95 54 57
90 56 60
85 59 64
80 63 69
75 68 75
70 74 81
65 80 87

Under conditions of high temperature (50 to 95° F) and low relative hwmnidity
(less than 20 percent), dry spray mav be encountered. Under such conditions,
blush retardant should be used to slow the drving and allow the paint to flow.
Under high humidity conditions, if blushing of nitro-cellulose lacquer topcoat

if observed on the test panel specified in 5. 2.2, 2, blush retardant thinner should
also be used. Two blush retardant thinners are available covered by TT-E-776
and MIL-T-6085. The former, which is more effective, should be used with
caution because of the slower release from the film. No special addition of
blusl- retardant thinners is usually necessary for acrylic nitro~-cellulose lacquer
topcoats, MIL-L-19537 and MIL-L-19333, since lugh boiling thinners are employed
in their reduction. The use of these blush retardant thinners is as follows.
TT-E-776: For each gallon of TT-T-266 thinner, replace

up to 1-1/2 pints with ethylene glycol monobutyl ether

conforming to TT-E~776.

Only the minimum amount

necessary to alieviate biushing shoul

sagging may result.

1N
iV
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wp to a balf galloz with MIL-T-6095 thinner. If replace-
ment of TT-T~266 thinner with a greater amount of MIL-
T-6085 is required, the ratio should be determined on a
small scale operation as described ip 5.2,2,2. Precaution
is necessary to avoid the addition of excessive amounts of
MIL-T-6095 thinner, as sagging may result.

Dry bulb temperature: When humidity control is not available, the relative
humidity may be lowered by raising the dry bulb temperature proportionately,
but not to exceed 90° F for normal operation unlegs TT-E-776 blush-retardant
thinner is added.

Safe limits for enamel and epoxy: Enamel, epoxy primer and epoxy topcoats
can safely be applied at higher relative humidities than lacquers without en-
countering blushing.

Suspension of painting operations: If blushing is still encountered, the requirement
specified in 5.5 regarding suspension of all painting operations prevails.

10/

""

Ambient temperatures and humidity are extremely important in the

selection of thinners. For example, lacquers may blush, or wash primer

and epoxy paints may not dry properly, if mixing and thinniog are not

carried out as directed. Consult the applicable specification for the

material that is to be applied as well as manufacturer's directions,

Test panelg should always be used betore proceeding 1n any ninishing operaon.

Shop coats: The requirement of 5, 6.2 precludes use of shop primer coats

as {p integral part of the finish system. Removal of the vellow stain re-
sulting from the shop coat is extremely difficult and is not required. It will
be found that shop coats, where used, can be more easily removed if this

be done within a relatively short time after application. The advisability of
omitting shop coats is thus further crophasized. For removing shop primer,
methyl ethyl ketone, ethyl acetate or a mixture of the same may be useful.
Use of MIL-R-25134 remover is recommended for Air Force installations.
The ure of protective "strip coats,’ has been found to be helpful in preventing
minor damage during assembly of aircraft. However, ingredients of some strip
coats may affect adhesion, adversely.

Cleaning materials: Approved cleaning materials for use on aircraft are con-
tained in Publications NAVWEPS 07-1-503 and NAVWEPS 01-1A-506 for the
Navy and T.O. 1-1-1 for the Air Force.

Suggested final cleaning procedure: After all general cleaning to remove
the major contaminants, such as patnts, oil, soil, grease, etc.,

a6



Downloaded from http://www.everyspec.com

ML F-15054D

the followinp steps may be employeu successfully immediateiy prior
to resurface treating or patnting, t obtaw & surface capable of gunporting
an unbroken film of distilled water:

a. Clean with an aqueous solution of MIL-C-22543. When
severely heavy soils are encountered, clean with the
MIL-C- 22543, TT-T-281, or hand cleas with a 50-50
mixture of lacquer thinner and water, or by wiping
with ethyl acetate. Wash primer residues or other
hard to remove paint-type materials may be removed by
hand wiping with metbyl ethyl ketone, ethyl acetate, or
lacquer thinner. Whenever petroleum-based cleaning
materials such as P-C-444 are used, the residual
oilv film shall be removed by cleaning with an aqueous
solution of MIL~C-22543. Solvent emulsion cleaners such
a5 P-C-444 should not be used as a final cleaner prior
to painting.

b. Then swab on a 0.20 to 0.25 chromic acid solution,
allow to remain on the surface for 2 to 5 minutes, and
then rinse with water.

c. Next check the surface witk red litmus paper moistened
sAth distilled water, which should not turn blue. If the
litmus paper turns blue, it will be necessary to apply a
0. %0 to 0. 25 percent chromic acid soluton to achieve a
neutral or slightly acid surface, in accordance with the
procedure specified in 5.1.4.1, or rcpeal step ).

d. Finally, check the surface for absence of

employing the test procedure described in 5.

i Special precautions: After cleaning, especially after stripping operations
or stear clean:ng, special precautions should be taken to assure thorough
draiming of ali ligwids from between faying surfaces, crevices, inspeclion
doors. pockets, etc., preferably by permitting the weapons systero or
part to stand for a sufficient time to permit such drainage, after which the
affected area should be recieaned as pecessary. It will be found advantageous
to seal crevices, joinis, seams, etc.,with a plastic composition which
will resist the action of paint stripper and cleaners and which subsequently
can be easilv removed, e.g., PR No. 1301 HT, manufactured by Products
Research, Los Angeles, California, or equivalent. N buty! alcobol sprayed
in fastener pattern and seams after final water rinse following MIL-C-5541
or other chemical surface retreaiment water mnase, will displace water
retained in these areas.

Cyprmoar imshing- Sections 5 to 11 inclusive, Section 13, and Appendix 1
¢ thie specifization govern the apphication of fimabes or the exterior of

P
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the weapnns system,  Secton 12 applieg exclusivelv o interior finishing.

Smoothness of wash primer and primer coats: The wash primer should be
drv scuffed with kraf: paper in accordance with MIL-C-8507. Krait paper
only 15 suitable for this purpose. The primer should be applied as smnothly
as possible, since specks and occlusions will carry through to the topcoat
and impart undesirable roughness to the final fimsh. In spraying primer,
proper spray technique is necessary to avoid dry overspray which results

in excessive roughness. A properly applied primer film should be free from
streaks, blisters, seeds, excessive silking, or other irregularities of
surface. Dry scuff sanding by hand, using No. 400 or No. 320 aluminum
oxide paper shouid be emploved, as necegsary, L0 remove BpECKs or
roughness that might carry through to the topcoats, but extreme care

should be exercised to avoid removing the primer down to wash primer.
Great caution is necessary in order to avoid gouging the surface of riveis
and other protuberances and edges of {aying surfaces with the sandpaper,
and thus remove the primer to bare metal, which would result in subsequent
susceptibility to corrosion. Should this be done by accident, normal touchup
with primer should be accomplished. Areas where primer presents a
distinctly rough appearance not removable by sanding should be stripped
and new primer applied to the area involved. If bubbling of the wash primer
and subsequent coatings s encountered on magnesium, 1t may be taken as
evidence of inadequate surface treatment of the magnesium. Such bubbled
coatings should be removed immediately and the surface gwen 2 manually

n“vT A Ahaemainnl siiwmfnaan tee o
apriied fnemita SuTiace {3 =nt, tollow

Spray gun technique Exampies of correct technique are shown on Figure

1. The spray gun should be so held at all times that the spray is perpen-
dicular to the area to which the finish is being applied. The gun should be held
from 6 to 10 inches from the work for spraying lacquer and synthetic enamel,
depending on the width of the spray pattern. Generally, with 2 narrow pattern,
the gun is heid the {arther distance from the work. In the use of the spray gun,
rreal care showd be taken to ensure that the prescribed distance 1s maintained
irom pen o wore For examtle, a distance of less than © inches e un-
desirable s:ince the paint will not atomize properly and orange pee! will result
a distance of more than 10 inches is equally undesirable, since dried particies
of paint will strike the work and cause dusting of the finish, with resultant
specks and iumps. In hot sprav-application, the gun distances prescribed i1n

MIL-1-8645 should be maintained.

Spray adjustment: The spray pattern shouid receive careful attention. Figurc 2
shows defects of finish, incorrect spray patterrs, the causes, and suggested
remedi2s. Figure 2 iilustrates how to achieve a correct pattern with & spray
gun. Frequen' inspections should be made of the entire spray gun and parts to
ensure cleanliness at 2ll times Pointers on cieaning the spray gun are given
in Figure 4.
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\ ~— MORE MATERIAL 1S APPLIED HERE
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\

|
— CORRECT METHOD J

PAINTING CORNERS .. ..~ scnmeinr
= = = WRONG METHOD

FIGURE 1 (Sheet 1 of 2). Spray painting technigue
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MOVE GUN IN STRAICHT UNEj

— € TO 13 INCHES

BEGIN STROKE—
THEN PULL
TRIGGER

DO NOT ———
ARC STROKE

|~ RELEASE
TRIGGER
BEFORE
COMPLETING
STROKE

SPRAY MOTIONS “—ARCING CAUSES

LOOSE TIP OR DAMAGED SEAT—
OBSTRUCTED FLUID PASSAGE—_  \

UNEVEN APPLICATION

LOOSE PACKING NUT OR
\ DRIED OUT PACKING

JERKY OR—{__ %\ \ AN\
FLUTTERNG [Dny N\ N
T s [ e[~ E
LOOSE OR
DAMAGED e~ N

COUPLING NUT

LACK OF —

‘| —1.00SE OR
DAMAGED
FLUID TUBE

!
/ L— CUP TIPPED
, TOO FAR

MATERIAL
IN CUP
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=
[/‘ = | ;v NORMAL OPERATION, THE WINGS ON THE NOZZLE
i T | ARE HORIZONTAL AS ILLUSTRATED AT LEFT. TiiS
PROVIDES A VERTICAL FAN-SHAPED PATTERK WiliCh
—— | GIVES MAXTMUM COVERAGE AS THE GUN 1S MOVED
1l = | BACK AND FORTH PARALLEL TO THE SURTACE BEING
. —— | FINISHED.
=/

H ADJUSTMENT, TURN RIGHT FOR ROUND,
AN

~%— MATERIAL CONTROL SCREW. TURN RIGHT TO DECREASE

AS WIDTH OF SPRAY IS INCREASED, MORE MATERIAL

\\\\\ MUST BE ALLOWED TO PASS THROUGH THE GUN TO GET

—
/
/

~| | ROUND TO FLAT WITH ALL PATTERNS

;“‘—” THE SPRAY PATTERN IS VARIABLE FROM
IN BETWEEN.

FIGURE 3. Correct spray patterns
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WHENX USED WITH A CUP,
THINNER OR SUITABLE
SOLVENT SHOULD BE
SIPHONED THROUGH GUN BY
INSERTING TUBE IN OPEN
CONTAINER OF THAT LIQUID.
MOVE TRIGGER CONSTANTLY
TO THOROUGHLY FLUSH

n .
PASSAGEWAY AND TO CLEAN

TIP OF NEEDLE,

WHEN THE GUN IS USED WITH A
PRESSURE TANK OR GRAVITY
BUCKET, REMOVE THE HOSE,
TURN THE GUN UPSIDE DOWN
AND POUR THINNER INTO THE I

FLULD OPENING WHILE MOVING @

THE TRIGGER CONSTANTLY. b @

THIS WILL FLUSH ALL PASSAGE-

11’ A VO
YTl w,

\_-/
IT IS EXTREMELY POOR PRACTICE /\@

TO PLACE AN ENTIRE GUN 1N

THINNER. WHEN THIS 1S DONE, THE V/\fo\ ///V\Y
)1 VENT DISSOLVES THE OIL IN THE /K \ /\a e
LEATHER PACKING AND CAUSES THE //
GUN TO SPIT.

IT 1S GOOD PRACTICE TO PLACE
THE NOZZLE AND FLUID CON-
NECTION IN THINNER. VESSEL
USED SHOULD BE SHALLOW
ENOUDH 'IU PREVENT THINNER

FIGURE 4. Pointers on cleaning spray gun
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19/ Spray equipment and process: The following description of spraying
procedures for lacquer and eramel applies onlyv to spraving by the cold
process. Reference should be made to MIL~L-8645 for the requirements
covering the application of lacquer by the hot-spray process.

20 Spraying pressures. When using 20-foct air and fluid pressure hoses, &
pressure cf approximately 45 psi at the spray gun for lacquer, and 50 psi
for enamel, should be maintained; this pressure to be measured at the
gun, Sufficient pressure should be maintained at the main line pressure
regulator to obtain the above pressures and to compensate for the pressure
drops encountered if additional lengths of hose are emploved. The
pressure at the gun should be rechecked when the main line pressure has
been changed for any reason. Eight- to 12-psi fluid tank pressures should
be used for Jacquer. A 3-pound increase above these figures should be
used in the case of ename! A proportionate increase in pressure for both
lacquer and enamel should be allowed for additional lengths of hose up to
50 feet maximum. One-pound fluid pressure may be added for each foot
of height of the gun from the fluid tank level. Frequent checks with a test
gage should be made of air pressure at the gun. In general, the following
considerations apply: Too high an air pressure alone causes dusting of the
finish and rippling; too low an air pressure coupled with too high a fluid
pressure causes orange peel: too high a fluid pressure alone causes
orange peel and sags; toc low a fluid pressure aione causes dusting.

to
o

Spraying: It is important to “"trigger” the gun to avoid uneven coating
caused by "buildup' at the beginning and end of the stroke. “Triggering”
is the technigue of starting the gun moving toward the area to be sprayed
before the trigger 1s pulled and, similarly, moving the gun past the arez
which has just been painted after the trigger is released. Care should be
taken to avoid too much overlapping on each pass of the gun, which would
result 1n uncven paint thickness. The rate of stroke should be such as will
lay down a fuli wet coat of paint. The speed of spraying the yob is very
important; anc once :he work is undertaken 12 must be carried through te
completion without stopring. but this should not result in feeding of the
paint at such & rate that abnormatly thick films will result

i

Application of camouluge fimsh (lacquer and enamel): Spray the
separate colors without attempting to blend on the first coat of lacquer.
In applying the second coat of lacquer, spray the solid insignia white
arcas irst. As the second step, apply the next color; e.g., light guil
gray. to areas intended to be this color, blending in small areas at a
time in the boundary zone between this color and the insignia white while
advancing along the work. Blend from the wet to the dry zone in order
to avold dusting of the finish as a result of dried overspray. Advance
from the nosc of the weanons system aft (or vice versa) in the direction

h:

i
b4l
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of the movement of the air ® the spray booth, to avord blowing paint spray
dust on surfaces aiready finishec. Biended areas should tx blendel over

a vertical distance of at least 2 inches but not over a distance greater than
4 inches No change in the regulator or spray gun settings should be made,
except perhaps on the spreader adjustment valve to reduce the width of the
spray pattern to blend small areas more efficiently. In this case, the gun
mayv be moved iarther away from the work, but not to so greai a disiance

g .

48 to deposit a dried-8pray coating
Experience with lacquer primer indicates that: (1) Applicationof topcoats
after ) to 2 hours dryving is optimum; longer drying may resull 1 poor

intercoat adhesion; and (2) application of MIL- L-19537 acrylic-nitro-
cellulose lacquer requires a mist coat of the lacquer prior to the full wet
coats in order to prevent penetration of the heavy solvents into the primer
with the possibility of lifting or loss of adhesion.

i ose to 10 pounds per 0. ‘1 inch per tho‘uaand square feet o ﬁaiﬁ‘éc‘i sur-
faces. The thickness limits of 5. 4 have been increased to reflect actual
productton experience; bowever it is not desired that each coat be applied
at the maximum thickness. The durability in service is greatly reduced with

thick films and hence they should be avoided under all circumstances. ex-
cept where prescribed by MIL-P-7175 for specific areas.

" Spray conditions: in the coid soraving of nitrocellulost lacguers con-
w@aining blush- *e"‘*chm thinner, if the relative humidities listed in noze
9/ are exceeded, all spray painting operations shouid be suspended untii
satigfactory remtive humidities are achieved. Spray painting of the sur-
£ -§ win - o in

ir lv stripping and repainting operations.
This uould mean inactivation or the weapong system gnd extra costs in man-
bours and materials. The lower temperatures should be avecided wherever
possible. a¢ druing of the finish 1s greatly retarded and, amnng cther effec- <
masking operations in the application of insignia are considerabiy oelaver,
In any event organic coatings shouid not be applied at dry bulb temperatures
below 60° F.

coat, cause sags and runs. ]he Iorce of the air from the spray gun wouid
also disturt the softened first coat ard produce considerabie orange reel.

' Final coat of thinner: The oractice of using a spray coat of approximately

90 percent lacquer thinner and 10 percent lacquer (for tint) immediately after
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the second lacquer topcoal, which has bewn employed by some processors

on the enlire surface for raising the gloss, leveling out imperfections, clearing
up a blushed lacquer finish, etc.,18 discouraged because of the possibility oz
early embrittlement of the finish in service and should be confined to only small
areas when pecessary. The use of a final spray coat of thinner for small touch-

up areas, as discussed in pote _Z_Sj_/, remains a permissible practice.

28/ Sprav painting troubles: Possible causes and suggested remedies re-
lating to problems encountered in spray paioting are outlined in Table IV.
TABLE IV
SPRAY PAINTING TROUBLES, POSSIBLE CAUSES AND POSSIBLE REMEDIES
Trouble Possible causes Possible remedies
Sandpaper Unsatigfactory wash primer or Laboratory analysis to verify
{inigh: primer. Excegsive dirt contamin- acceptability of the material.
ation from painting area. Insuf~ Check wash primer and primer
ficient scuff-sanding of wash primer | application procedures. Pro-
or primer. lmproperly cleaned vide cleaner painting areas.
paint lines. Dried over-spray. Flush paint lines frequently with

solvent. Scuff-sand wask primer,
using No. 360 then No. 400 wet-
or-dry aluminum oxide paper.

smooth to the fingertips
Slow drying Accidental addition of TT-T-266 Check mix, using smaller gquanti-
of wash thinner. Excessive butyl alcohol tics of same batch and apply to
| primer: addition. High bumidity conditions. | test panei. Modify quantity of

Excessive thickness. Denaturants thinner added and compare drying
in the alcohol such as oils, high times under actual painting con-
boilers, etc., introduced by the ditions. Incorporate use of small
accidental use of the wrong alco- test panel adjacent to aii weanons
hol. | systems during complete painting

..... - R, oot A
yrocedure, using test pane. for
s i | 4

thickness measurements also.

50
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Trouble Posasible causes Possible remedies
Pinhole Improper surface treatment or lack Apply manual surface treatment
cavittes: of surface treatment (oo magnesium). | and ensure complete coverage of
Entrapped olls, or solvents, or both. | the magnesium with surface chem-
Insufficient primer drying times. ical film, before wash primer
Excessive alcoho! additions to wash | application. Microscopic examip-
primer. Use of improper thinner. ation of stripped paint removed
during tape test. Check mixing
instructions to eliminate use of
improper thinners.
Excessive Excessive humidity. Cbeck humidity control equip-
blushing ment where employed.
of topcoats:
Dry lacquer High temperature and low humidity Add small amount of ethylene
film: while spraying. glycol monobutyl ether,
TT-E-776.
Tape test Insufficient drying time of wash Employ initial wipedown, using
paint primer or zinc chromate primer, or | safety solvent followed by lac-
transfer: both. linsufficientiv cieaned sium- quer ihinoer us an 2uXiHaTy

inum surface, steam cleaning com-
pound residue, etc. Otil seepage
throughout inspection doors and blind
rivets (especially jet aircraft). Eno-
trapped oils and soil in zinc chromate
shop primer. Excessively aged zinc
chromate primer. Insufficient re-
moval of shop primer or previous

Ve 76 fimn
Use of final

finishes incorporating wax ingred-
ients. Use of laundered rags con-
taining contaminants such as sjli-
cone oils. Use of water-sensitive
zioc chromate primer not conform-
ing to specification requirements.
Seepage of water containing cleaning
compound residues, from between
faying surfaces. Wash primer ap-
plied at low relative humidity with-
out special! thinning as required by
MIL-C-R507.

cleaner. Remove all shor prim-
ers to provide a clean aluminum
surface prior to any painting.
Primer shop coat elimination
preferred, as oil removal {rom
shop primer coats practically
impossible. Employ solvent-
dampened cloths in lieu of dry

i 1

e senema el of PVl
i COa=

cloths for removal of ol
tamination (especially along jet
enginc 1inspection doors). Con-
duct laboratory analyvsis to de-
termine primer acceptability.
Delay wax application for 30 days
after final paint application to
avoid need for use of solvents by
receiving activity or squadron to
remove wax. Allow weapons sys-
tem to stand for sufficient time

to permit drainage of effluent be-
fore final cleaning. Note the type

[
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TABLE IV (continued)

Possible remedies

Trouble Possible causes
Tape test of falure, such zs to bare metal
paint or intercoat failure, and select
traasfer: the applicable cause ans remedy
(continued) accordingly.
Sags: (1) Dirty air cap and fluid tip {(dis- {1) Remove air cap and clear
torted spray patiern). tip and air cap carefully.

(2) Gun stroked too close to the {2) Stroke the gun 6 to 10
surface. inches from surface.

(3) Trigger not released at end of (3) Operator should release the
stroke (when sirose aoes not trigger after every stroke.
go beyond object). {4) Gun should be stroked at

(4) Gun stroked at wrong angle to rignt angles to surface.
suriace. (5) Heat paint in an approved

(5) Paint too cold. paint heater.

{6) Paint piled on too heavy. (6) Learn to calculate depth of

(7) Paint thinned out too much. wet film of paint.

(7Y Add the correct amount of
solvert by measure.
Sireaks: (1) Darty air cap and fluid tip (dis- (1) Remove air cap and clean

(D)

(v

(&

ioned spray pattern).
Insufficient or incorrect over-
lapping of strokes.

Gun stroked too rapidly
(""dusting'' of the paint).

Gun stroked at wrong angle to
surface.

Stroking too far from surface.
Too much air cressars.

Split spray.

Paint too cold.

it and zir cap carefully

{2) Follow the previous stroke
accuratcly. Deposit a wet
coat.

(3) Avoid "whipping.' Take
deliberate slow stroke.

(4) Gun should be stroked at
right arngles to suriace.

{0y Stroke vt 10 nrhes from
suriace.

(61 Use least arr pressure
necessary.

(7) Clean the fluid tip and air
cap.

(8) Heat paint to get good
fiowout.
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TABLE TV {conlnuad)

Trouble Possible causes Possible remedies
! . . . ;
Oraige- , {3} Paintrnet th‘.‘nns-d out suffhimentiv ; (2 /\.’:(5 the correct amount of ;
pezl: i (2) Pain! too cold. § soivent by measure. !
(3) Not depositing a wet coat. i {2) Heat paini 1o gel Itowout
{4) Gun siroked too rapidiy ('dust- {3y Check solvent. Use correc!
ing" the paint) speed and overlap of stroke.
(%) Insufficient air pressure. {4) Avoid “whipping. Take
(6) Using wrong air cap or fluid deliberate slow strokes.
nozzle. (5) Increase air pressure or
(7) Gun stroked too far from the reduce fluid pressure.
surface. (6) Select correct air cap and
(8) Overspray striking a previously nozzle for the matenal and
spraved surface. feed.
{7} Stroke the gun € to 10 inches
from surface.
(8) Spray detail parts first.
End with a wet ceat.
Excessive (1) Not "triggering' the gun at i {1) It should be & habit to re- i
paint each stroke. lease trigger after every l
| loss (2) Stroking at wrong angle to stroke. !

! ' surface. | (2) Gur shouid be stroked at i

{3) Stroking gun tco far irom the right angies to surface.
surface. (3) Stroke the gur 6 to 10 inches

(4¢) Wrong air cap or {lwnd tip. {rom the surfacc.

{5) Depositing a paint film of ir- {4) Ascertain and use correct
regular thickness sctup.

(6) Air pressure too high. (5) l.earn to calcuiate the deptk

(7) Fluid pressure too high. Paint of wet {iim of finish.

‘ too coid () Use the least amount of air

| NECESSAT ..

' {(7) Reaucc precsure. Iipres-
sure keeps ciimbing, clean
regulalor on pressure tank.

(8) Heat paint to reduce air
pressure.
Excess:ve {1}y Too high air pressure. (1) Use leas: amount of com-
spray fog- {2) Spraying past surface of the pressed air necessary.
product. (2} Release trigzer when gur ‘
(3) Wrong air cap or fluid tip. passes target.
i4% Gun stroxed too far from the (3 Ascertain and use correct
surface. setup. !
1




MIL- 5. 182640

Downloaded from http://www.everyspec.com

TABLE IV (coativued)

Trouble Possible causes Possible remedies
Excessive (3) Material thinned out too muck. {4) Stroke the gun € to 10
gpray fog: inches from surface.
{continued) (5) Add the correct amount of

solvent by measure.

Paint will {1) Out of paint (gun begins to (1) Add paint, correctly thinned
not come gputter). out and strained.
from spray (2) Settled, caked pigment blocking (2) Remove obstrﬁcﬁeﬁ. stir
gun: gusn tip. paint LﬂUx‘Uusm Y.

(3) Grit, dirt, paint skins, etc., (3) Clean spray gun thoroughly
blocking gun tip, fluid valve, and strain the paint, Always
or straiser. strain paint before using it.

Paint will (1) Lack of proper air pressure (1) Check for leaks or lack of

not come

in the pressure taok.

air entry.

from (2) Air intake opening, ingide of (2) This is & common troubie.
pressure pressure tank lid, clogged by Ciean tbe opening periodi -
tank: dried-up paint. cally.
(3) Leaking gaskets on tank cover. (3) Replace with a new gasket.
Paini will {1) Dirty fluid t}p and air cap (1) Remove air cap and clean tip
not come {2) Clogged air ven: on Cup cover. and air cap carefully.
from suction | {3) Using wrong air cap. {2) Removeithe obstruction.
cuy: {(4) Leaky connections on fluid {3) Ascertain and use correct
tube or nozzle. setup.
{4) Check for leaks under water,
and repair.
Gun sputters | (3 Fluid nozzle not tightened to (1) Tighten securely, usinga !
cansianili the spra\ qun. rood gasket. !
{23 l.eaknr connectiun of Swd {2y Tighten connecuons, lu- ,
tube or ')cod,c packing (suction bricate packing.
gun). (3} Tghten. Check for de-
(3) Fluid pipe not tightened to the fective threads.
pressure tank lid.
Paint leaks (1) Fluid needle packing nut 100 (1} Loosen nut, lubricate
from spray tight. packing.
gun: {2} Packing for luid needle dry {2) Lubricate this part daily.
(3} Foreign parucie biocks 1 fluid (3) Remove tip and clean.
tip. {4} Replace both tip and needle.
(4) Damaged flwd up or needle.

——
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2%’ Touchup: Or limited areas, when necessary to touch up or refinish a bare
BpOL UL & weapons system, the ecges oi e fimish adjacent to the bare spot
should be tapered by sanding. The wash primer should then be spotted ip
over the bare area and {eathered slightly uver the old finish to as small 2
distance as possible. The wash primer will adhere to an acceptable degree
to the adjacent finish but the adhesion will not be as outstanding at these edges
as it is to bare metal. "he wash primer may be omitted if thin scratcbcm or

A wre = mimnne Aand amseu: Somenmnan P PPy P PR S S | | S,
€pOXy primer and epoxy tOpCo&t Or €poXy tOpCOoat 310DE may De used. N ie'
Tamuuar aarimay MIT_D_709 will mat adharn ¢~ ensdnnan urhinh ara nAr wnah
AL GUCE P idNCe,y daasT T oUL, wia 4010 @UneIc (O SUNnalds wiild aré N0l wasbd
primed,

30/ Gloss: Smoothness of weapons systems finished in the glossy scheme should be
such that a No. 4 sieve wili show a discernibie reflected image in the suriace.

This test is con Cwu by holding the reflector edge of a strong diverging light
source 5 mche t.he surface being tested. A ground glass mter i8 placed

E‘ :

heid against the reflector of the lig t. The image of the wire acreen s
discernible on the surface being tested. A blurred or obliterated image will be
considered as unsatisfactory. The determination should be accomplished on
surfaces nearest to flat, but when on a curved surface, allowance must be made
for distortion but not for the clarity of lines of the wire screen. The Photovolt
Photoelectric Glogsmeter may be employed for this test as an alternative pro-
cedure. Readings are expressed in terms of the perfect mirror as 1000, using
biack carrara giass {refiecting 3. ¢ percent oi whe light incident on it} as the

ea Ao
Btanaara

(8]
b

The wet adhesion of epoxv primer has been found poor over anodized surfaces:
for this reason additonal treatment with MIL~C-5541 chemical film is required.
Note that not all MIL~C-35541 treatments are equally effective for this purpose.

327 General: Rubbing or compounding of the overall giossy finish is permitted at
the option of contractors and overhaul activities. These operations are not a
requirement, except where necessary to remove bad orange peel, dust nibs,
etc. Cutting, buffing and polishing compounds, and wayes are L:sted in Table V.

2, Tive i~ ~
oo A7Ulion ©

f rubbin v npounas ubu.ug COmpOuUndas are water em ns.
innine ic not normally necoegary oavrant wharo avanaratinn rancoc the ~ma

4 hinning 15 not normaily necessary. except where evgporation causes the com
pound to thicke Water must be used for thinning uniess otherwise specified by

e manufacturer of the rubbing compound.

3

g

" Smoothing of glossy lacquer: Tbe lacquer shouid drv a minimum of 24 hours
or preferably longer and when dry should be wet-sanded with No. 400 wet-
or dry sandpaper. Apply rubbing compound conforming to TT-R-771 and
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S5 Hand-rubbing. 1t is noted that the same rubbing compounds are to be used
- for hand-rubbing as for disk-buffing of glossy lacquer. Hand-rubbing, in
general, will produce a superior finish. When either system is employed,
great care should be exercised that no heavy rubbing be performed on rivet
heads, edges, ctc., which would rub through the finish, or materially reduce the
thickness of coat at any one spot. Hand-rubbing should alwayvs be performed
in locatione difficult to rub with a disk. Ruhbing should be in the direction
of the airstream to avoid a spanwise polishing pattern, which adversely
affects aerodynamic performance.
& TABLE V
SMOOTHING AND POLISHING
(Transports,
Disk buffing helicopters P
Topcoat Hand Polishing materials and and trainers ;’:::1““5:
process only) waxing e
materiais
Glesew TT-R-771 Wet and with No. A high-grade None
';ar:;u& rubbing com- 100 wet-or~dry carnauda paste
pound, lacquer | sandpaper, or wax, or equiva-
equivalent, and lent.
follow with TT-
R-771 rubbing com-
pound, lacquer
Glossy DuPont Ne dish-huffing A high-grade Naone
gnamel Company's sermittec carnauba pasie
No. 50 Extira wax, or equva-
Fine Polishing lent
Compound, or
cquivalent
Cumouflage None None Do not wax Dryv-sand
lacquer with No. 360
and Camou- wet-or-dry
flage enamel sandpaper, or
eguivalent
Follow with
i
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TABLTE V (rontinued)

(Transports,
Disk buffing helicopters
o - . " Sanding
Topcoat Hand Polishing | matenals and and trainers ‘
process only) waxing Materials
materials
Camouflage dry-sanding,
lacquer using No.
and Camou-~ 400 wet-or-
flage enamel dry sang-
(continued) paper, or
equivalent.
Do not wet-
sand.

36/ Disk-buffing: Pneumatic wheels or electric wheels should be used for
disk-buffing or rubbing. Both cutting compound and polish should be
applied by hand to the surface of the airplane before the wheel is used.
A felt pad should be used for buffing with cutting compound: a sheep's
wool pad for polishing. When using a disk for buffing lacquer, wet-
sanding with No. 400 wet~or-dry sandpaper should be performed prior
to cuch dick-buffing if any "nrange-peel” is in evidence. Explosion-
proof motors should be used for electric-wheel disk-buffing or polishing

i mmefind Asmnas wda o 1 Ser )
in confined areas where explosive or [lammable vay

]
H
2
3

rs are present,

37/ Smoothing of glossy enamel: The paint coat should dry for a minimum
of 48 hours, and when dry an extra fine polishing compound as specified
applied for hand-rubbing. No disk-buffing is permitted on enamel. Polish-
ing material should be applied to the smooth surface and polished with a
mechanical polisher. Caution should be exercised to avoid striking the
rivets with the polishing disk with resultant loss of the paint coat and avoid
excessive pressure in one spot. which would induce softening of the enamel.

38/ Insignia and markings: Decalcomanias and other insignia and markings
should be applied prior to any rubbing or waxing operation. Decalcomanias
may be waxed but not rubbed or sanded. Particuar care should be exercised
to avoid contact with the edges of the decalcomania during such operations.

39/ Wet tape lest may be run after 46 hours on epoxy coating, however
failure of the test at this time does not indicate ultimate poor adhesion
of the paint system since the ful! cure of the epoxy system is not de-
veloped for approximately 7 days. If early delivery of the weapons system
must be made, and depending on aircraft configuration removable access
plates should be removed from the painted airplane and replaced with spares.

fa

e ;= s
= R R N S S T S A S S AT e e el
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~

Experience has shown that aged chemical treatments may lose their ability
to hoid paint without visual signs of deterioration. It 1s therefore pood oractice
to resuriace treat within 1» hours of pamt ng to msu-e unifo*mit\ o( resu"ts

1 1 _

1

E5

2
[
:

....
k
oy

n 0

Q

g ring should be dnm cmlv umler the supe nsion of saie ty
engineers becauqe of fire hazard and the toxic character of the solvents.

2
c
]
=]
19 =
2
el
jo g
2]
]
m

42 " Although MIL~T-19588 thinner is ecommended for use with the epoxy primer,

in warm climates the use of MIL-T-19544 thinner may be advantageous to pro-
vide better flow. If MIL-T-19544 is still inadequate prepare a thinner composed
ol approximately 3 volumes of MIL-T-19585 to 1 part eyciohexanone anc add
approximately 3,4 volume ofthisprepared thinner to 2 volumes of the admixed
primer. A higher proportion of cyclohexanone mayv improve flow hut will re-

wrd drying tire.  For this reason, the use of cvelohexanone should be Lepe

o the minimum.

L Y G S s Cot oo mmm am s omas i Lo e . - rs 1

14.2 Chanpes from previous issue - The ouigide margns of the docu-

ment have been marked "#" to indicate where changes {deletions, additions, etc.)
from the previous issue have been made. This hac been done ac a convenience

onlv and the Government assumes no liability whatsoever for anv inaccuracies in
these notations. Bidders and contractors are cautioned to evaluate the require-
ments of this document hased on the entire cnntent ag written irrespective of the
mardinal notztions anc reiationship to the s previous 1ssue.

Custadians: Prepuring activiny:
Armyv - MR Navy - AS
Air Force - 1! Project No. R010-0446
Navy - AS
Review activities: User activities
r
Army - MR_i MU, MI, WC, AV Army - AT
Alir Force 1, and B84
Navy - AS
R w, user information is current ag of date of this document For futuf@ coerdine
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APPENDIX 1

APPENDIX I
PAINTING PROCESS OUTLINE AND INSPECTION PROCEDURE REPORT

20. SCOPE

-

20.1 This appendix contains the format for recording the
information gpecified in 8. 8.

20.2 A record substantially in accordance with the following
outline covering the actual production painting procedure and finish on the first
few weapons systems shall be {illed in by the contractor, and attested to:

PAINTING PROCESS OUTLINE AND INSPECTION PROCEDURE REPORT
{Section 9 to 13 inclusive required certification)

Date of report

Processor andplamt . . . . . . . . . . . . City.
Weapons system model. . . . . . . . . . . BuNo.
1. Initial weapons system cleaming procedure:
{a) Selvent . . . . . . . . . . . .Steam . . . .Detergent

(b) Stripper . .o
(¢) Others, epumerate .

2. MIL-C-5541 manualiv applied surface retreatment (on aluminumy
{a) Empioyved: Yes : . No .
(b) I emploved, type used
Time of contact with surface
(c) Rinse schedule
(d) General areas treated.

3. Results of litmus paper test:



vb
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Chromic acid application:

\

(&) Employed: Yes .

MIL- F-18264D
APPENDIX 1

. No. . . . .

>
-

.o\

MI1.-M-3171 manually gpplied treatment (on magpesium):
(a) Employed: Yes. . . . . . . Daie .
(d) If employed, typeused . . . . . . .
Time of contact with suriace .
- PN SN s |

Water-hreak test for cleanliness:
Regults . . . . . . . . . . . .

Final cleaning procedure:

(a) Material employed . . . .

{b) Elapsed time between final cleaning procedure aod application of

[ s Yo

Wasl priunaces . . . . . . . . . .

Zinc chromate primer shop coat:

(a) Emploved: Yes. Date
(b) U employed, how removed and dale

(ay Specification No

Date of manufacture

Contract No. of wash primer purchase
(b) Mixing.
(¢) Tvpe of alcohol added for thianing

: oy -

How much aJconol added to 9b mixture

Compasition of added a)cohol e.g.,

(d) Date and time of wash primer application
Humidity reading. .
Drying time allowed

Parts resin compound to

ropvl, and ethyl alcoho! it the added matena.l

Manufacturer.

Manufacturer's formula ®
Batch No .
.Parts acid-diluent

Temperature reading .
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v and needde

el Spray Sun o Lag.
(f) Was wash primer scuff-sanded” .

usel

If so, bow soon after application?

Methods and materials used

(9]
How measured.

Thickness limits allowed
Specification No
Section 9 certified correct
Date

- . . .

- - . - . . »

(a) Primer Specification No .
Manufacturer .
Manufacturer's Formula No .
Purchase Order or Contract No.
Date of manufacture

Thinner emploved:

()

nmiflinat

Qr FP J
opccuu,auun No

AManufacturer
Manufacturer's Formula No
Batch No.

Rato .

Date and time of primer apphcat)
Humidity reading.

Drnm t:me allowec

(¢)

—
[o B}

(e)
How measured?
Thickpess limits aliowed.

. PEY .

-

Average thmckness of wash primer deposxt

Average total thickness of primer deposit .

of primer procurement,

.Date of manufacturer of thinner

. thinner to each gallon of primer.

on

. . .

Dy \DCCU\CSUOH No. .

. . .

Temperature reading

. mils

{f) Elapsed time after the wash prnmer and before applying the primer
) SN s
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() NO Primer LaKken iToim aip tanks or Low coaler was uses on extlernier
surface of the aircraft True . False
(Cross out one)

in) Section 10 certified correct Late

Topcoat application,
Glossy topenat:

(a) Elapsed time after applying primer and before applying first iopc

(o) Topcoat material . . . . . . . . . . Specification No.
Type . . Manufacturer . . Mamjamurer Formulz No.
Purchase Order or Contract No. of topcoat procurement
Batch No . . . . Dare of manufacturer. T
{¢} Mixing proportion . . parts base material to . . parts thinner .
Specification No . . . . Thinner manufacturer R
Manufacturer's Formula No. of thinner . . . . . Batch No
Date of manufacturer of thinner . .
{d' Amount and Specification No of blush-retardant thinners added 5.
topcoat mix. . . . . . . . . . Manufacturer.
Manufacturer's Formula No . . . Batch No

Date of mannfarture af hinchoretardant thinner
Camouflage topeoat:

(¢) Elapsed time after applying primer and before applving first topcoat .

fi Topcoal material. .. . Specification No .
Tvpe . . . . Manufacturer. o \1anu.fa(‘turpr 3 Formula Tw
Purchase Order or Contract No. of topcoat procurement
Faten No . .o

2 Minang probortion . ‘ . -aris hase mater.al te
Tarte thipner Spec ficauoen No. thinner | . Pminner Manwactur
er . .. . Manufacturer's Formula I\«

Bateh No . . . . . . . . Date of manufacture of thinner

(ny Amount and Specification No. of blush-reiardant thinners added to iopcoat
mix. . . . . . . . . . . . . - . . .
A-.anujdcturer . . . . . . . . Manufscturcer's Formula No
Ratch No. . . . .. Date of manufacture of blush-retardant
thinner . .

(i Method of application: HOT COLD (Check arpropriate hexes)

Giossy : D
— M

amoul age

r
i
-
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Date and time of topcoat application . . . . . . .
Humidity reading . Temperature reading . .
Drying time allowed for first coat Drying time of second
coat before moving weapous svstem e N .o .

(i} In the event the hot lacquer process has been employed the follovnng
additional data are required:
Mixing proportions . . . . . . . . . . gallonstopcoat material .
SpecificationNo . . .. . . . .to . . . gallons thinner Specification
No . . . . . . . . . . . Percent of overlap for each pass No. of
cross coats. . . Time between each paint application, if mcre than one
is employed . . .. .o .
Direction of first pass. . . Direction of second pass .. .

(k) Was any portion of the final topcoat sanded or smoothed? . .

(1) Was either blush-retardant thinner or regular lacquer thinper a,nphed
after final painting to improve finish or eliminate blushing? .
If so, provide details . . . . . . . . . .

(m) Average thickness of total glossy topcoat depostt . . . . . mils
How measured. . . . . Location on weapons system , . .
Thickness limits allowed. . . . .mils by Specification No . . .

(n} Average thickness of total camouflage topcoat deposit. . . . mils
How measured. . . . . Location on weapons sysiem . . .

ficati
{0}
s do

the entire process, exclusive ol weapons system xoent\fxcanon markings.

(p) Secction 11 certified correct: . . . . . . . . Date. . . . .

Test on complete finish:

(a) Wet adhesion tests or glossy surfaces of weapons system (linscratched)
Number of tests Location on weapons sysiem
Test results . . . e
{Scratched) \umber of tests . . . . . .Location on weapons syvstem
Test results . . . . . . . .Location on weapons system .

(b) Average total thickness of entire glossy paint deposit. . . . . mils
Numberof tests . . . . . . . Location on weapons system . . . .
Representative individual thickness readings . . . . . . . . .
Thickness limits allowed. . . . mils . . . . . . Specification

{c) Wei adhesion tests on camouflage surfaces of weapons system .
{Unscratched) Number of tests . Location on weapons system



-
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[Scratched) Number of tests Location oo weapobns System
est results . . . .

(d) Average total thickness of entire camouflage paint deposit . . . . . mils
Number of tests . . . . . Locsairon od weapots sysiem .
Represewative individual thickness readings . . .~ . . . . . . . .
Thickpess limits allowed . . . . . . mils . . . Specification .

{e) Section 12 certifiedcorrect: . . . . . . . Dae.

.

Hull or Fioai bottom finish {when appiicabie o the zirplane typej:

ta) Anodizing: Yes . . . . . . No. . . . . . . . . o o o o ..
) MIL-C-5%! gurface retrestmenmt-Yes . . . . . . No . . . . . . .
(c) Describe additional measures employed not covered by foregoing sections

of Appendix 1 . . . . . . . . . . . .. 00000 o
(d) lf pot stapdard wash primer, epoxy f{inish, give exact finish employed

te) Section 13 certifiedcorrect: . . . . . . . . . . . . . . Date

™
[#4]
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NUMERICAL INDEX

NAATYT
von'n
Scope

[92]

nterc
ViAo

-
Pl

APPLICABLE DOCUMENTS

EQUIPMENT AND FACILITIES
Spray equipment

Personnel safety requirements
Electrical grounding, eic.

Characteristics of most often used
coating materials

Preparation of coating materials

Mixing

Selection of thinners

Aged zinc chromaie primer ant wash prim

Storage of paint materiais

o ot + 1
Short storage life

PROCEDURE AND OPERATIONS

Preparation of metal surfaces

Surface trecatment

Shop primer coats

Mask

Cleaning. general

Remove surface-oxide and trace con-
taminants on aluminum and magnesium

Tests far surface conditions

Reaction of surface

Water-break test

Water-break test procedure

Manuailv apphied surface retreaunent and
touchup

Finai preparation {or painling

Special precautions

Coating systems

Application of paint- type materials

General

Pace

-3 +3 -3 - =2 - =

w O W

o

13
Vo
13
19
13

14
14
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NUMERICAL INDEX (Continued

Production spray test panels

Weapons system exterior finishing pro-
cedure {For Navy only)

(Other approved finish svstems

Acrylic-pitroceliuio

walkways, etc.

Exterior finish of glass-fiber-remnforced
plastic parts

Metal leading edges (such as stabilizers,
wing tip fue! tanks, nose, etc.)

Engine parts

Dopes

Thickness of weapons sysiems finish {a

i

thickness)
Air and weather conditions
Time of application of paint-type protective

coatings
First coat
System
Epoxy system
Acrylic-pitrocellulose
Ceiiuiose nitrale lacquer
Drywng time for epoxy coaling system
Drying time (wash primer)
Dryving time (primer)
Topcoating
Fluorescent topcoats
Dopes
Details of application of topcoats
General
Glossy finish
Application of glo
Application of glessy lacquer
Overcoating with clear topcoats
Application of glossy enamel
Camouflage finish
Fluorescent finish
Use of sanding surfacer
Use of masking tape
Application of lacqu

e e 4
o) DoAY

w
o

£V 1 L_a PN

I

£ innionin and markinoc
1 iIDBigHia alil Hiai nasigo

of paint shop and the aprlied

Aoernlisontin ~
np;'llbﬂtl\)ll v
ldeptification
Aerodvnamic smoothnese
Scrav painting troubles
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