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MIL-P=-2160CA(Wep)
26 October 1962

Superseding
MIL-P-21600(Wep)
21 August 1958

MILITARY SPECIFICATION

PAINT SYSTEM, FLUCRESCENT, REMOVABLE, FOR
AIRCRAFT APPLICATION

This specification has been approved by the
Bureau of Naval Weapons, Department of the Navy.

1. SCOPE

1.1 Sgope.- This specification covers the requirements for a high
visibility, durable, exterior fluorescent paint system consisting of a
pigmented fluorescent paint with a clear protective overcoating contain-
ing a wecathering stabilizer. This paint system is capable of being re-
moved without softening the permanent underccats.

1.2 Classification.- This specification covers one grade of
fluorescent paint system to be furnished in the following colors, as
specified (See 6.4).

Goloxr No. Colo
€33 Fluorescent red-orange
634 Fluorescent yellow=~orange

2. APPLICABLE DOCUMENTS

2.1 The following documents of the issue in effect on date of
invitation for bids, form a part of this specification to the extent speci-
fird herein.

SPECIFICATIONS
rederal
J-A=362 Aluninum Alloy Plate and Sheet,
AlClad 2024
TT-N-G7 Naphthaj Petroleum, Aromatic
(for Use in Organic Coatirgs)
TT1-F-143 Paint, Varnish, Lacquer, and

nelated aterials; Sereral 3peci-
fication for Fackaging, Facking
anc warking
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TT-T-548
TT-X-916
LLL-0-358
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Ml L-P-6884
MIL-P-7962

MIL-C-8514
MIL-A-862%

MIL-C~-18687
MIL-L-19537

MIL-

3
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MIL=R-2157

MIL-C-22543

Federal

Federal Test Method
Standard No, 14l

142 Y 2 A aa

Militaxy
MIL=STD-105

MIL-STD-129

{When requesting any of the applica ref
title and number. All requests should be made vis the cognizant Loy
ment inspector. Copies of this specification and other unclassified

Thinner, Paint, Volatile Mineral

Spirite
- . !+ [ X P — PRy RPN - - .-
Toluol {for Use in Organic Coatings)
Xylene {for Use in Organic Coatinge)

01i1; Pine

Paint, Temporary Identification
Primer, Lacquer Typej Corrosion-

e
No
195

e .
O

cl\‘-\l ‘I’\
pIsy yppPs

ment Coating)

Coating, Pretreatment, Smooth
Finish, Spray Type

Anodic Coatings, for Aluminum and
Aluminum Alloys

Cleaning Compound, Alrcraft Sur

Lacquery Acrylic Nitrocellulose,
Gloss (for Aircraft Use)

Thinnery Acrylic-Nitrocellulose
Lacquer

n - =
naAajvvel riuvi ede e

Rinsable Type)

Sampling and Testing

Sampling Procedures and Tables for
Inspection by Attributes
Marking for Shipment and Storage

able documents, er to beth
e mad nizant Govern-

specifications and drawings required by contractors in connection with
specific procurement functions should be obtained upon application to
the Commanding Officer, Naval Supply Depot (Code CDS), 5801 Tabor
Avenue, Philadelphia 20, Pennsylvania. All other documents should be
obtained from the procuring activity or as directed by the contracting

officer.)
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3. RIQUIRZ:IZITS

3.1 Qualifigcatiop.- The paint furnished under this speci
shall be 2 product which has been tested ~nd has passed the qu=
tests specifled herein, and has been listed on or approved for
the applicable qualified products list.
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ernn pnf specifications. Ingredient
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3.4 Corposition.- The conposition of the %
clesr overlay shall be in accordance with Table I

TARLZ 1

_ JCPOSITIAN
T mma Pignented Paint Clear Cverley

(Percent by eighil Pergent i L)

Volatil 40 maxe A4 riiX.

lI'onvoleatile 52 nmin. 27 onin.

Supstitused d bydroyy

~oAarmhannna

be ‘-U’Jllcll\rll
(percent of_tnial ” nin.
solids)

1/ A maximum of 10 percent (based on totzl solids) of this
stabilizer may be included in the nignented coating.

3.4.1 Yolatile.- The volatile portion of the riguented corting shell
be aliphotic and eromatic hydrocorions. The volatile portien of the clerr
overcoat shall be aroriztic. Zenzol shinll not he )resent in either the rig-
mented corting or the clear overcoat.

3.4 ° Vehigle.- Tre resin in tie vehicle of the nig-ented coniing
shall be a good grade of nineral spiritis soluble polvbutyleth-cryl-te.
The resin portion of ‘le clecr overco-t shzll he ~ righ crade, unodified
zerylic thich sholl e soluble dn -yo-c+ic vdracorbons ond el o1l contnin
no Letones, cellosnlve ncet-te or flintstic ~vdroc-rkens.

2.4.2 rficmepi.- The pigrent si=ll consict =f o 20 dered resin "hic
contzins flucreccent dve (s

2.5 ZLysicol vrgoerfies.
2.5.1 TFineress of oripd.- ~Fineness of grind of the pigrented pcint
sii2ll ke = ninirwun of S,

3
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films of pigmented paint and clear overcoating shall both dry hard
within one hour. When the clear overcoating is drawn down over the
pigmented film, the system shall dry hard and exhibit no tack (to touch)
within 3 hours and shall dry tack free within 4 hours when tested with
a Zapon Tack Tester.

A E A M~y o o _a b oa__a_ ) ALL . Al Lor AA L. _
3.5.3 GColox (specirophotomeiric).- After drying for 24 hours,
*tha ~rnlar valiae Af tha radaaranaa and vallAwmavranas nadne cvedame echald
vilge wWVavVae VaAMCY Vi vilg E R ~A~] v&ullvv WA INA ,v“v" VLUIISV Pu‘ll\' U’UUFIIB C X 1- PO
be in accordance with the respective "Before Exposure” values specified
in Tables II and III,

3.5.4 Acgelerated weathering.- After exposure in the weatherometer
for 300 hours (See 4,5.4), the red-orange or yellow-orange paint systems
(See 4,4), shall meet the respective requirements specified in Tables II
and III and there shall be no evidence of deterioration of the film

nrnnorf(oc {1nee nf intercoat adhecion., crackina flaldinn naalina ater
prep tiegs (1i0g€s Ot nierceast agnesion, Cracxing, Ii3Xing, peée.iing, etc,

3.5.5 Weather resistance.- The red-orange system (See 4,4) when
exposed in southern Florida for 120,000 Langley units or the yellow-

orange system (See 4.4) when exposed in southern Florida for 90,000 units,
shall meet the respective requirements specified in Tables II and III

- |
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- - P - -1 | N - PP s ) N P o P gy Ry SPGB Py o4 AL 2y PR - PO R
aflu Lnere slidil e 110 eviagencte 01 geleriordacion or wne 11iim propertcies
{Yoee Af intercnat adhecinn rrarkinn fFlabkinn nrnanlinn  ate )
L108S OF Intercneat achesinn, Cracxin 0, Ti2XINg, neelln Sy 21C,.,.

3.6 Qualitative requirements.
3.v.l condition in contajner.- The packaged paint, pigmented and

clear, shall pour freely without stirring. There shall be no traces of
grit, coarse particles, or separation of pigments, nor shall there be

cattlinn whirh e-annnf ha yasadslvy yradsenaread n# a madAdla #f\ a 1ns FAarm
STLLidny wiialLid vainivi OC ITalialdy ITUASpelsel Wit o paulac a uiiiOLm
and homogeneous state.

3.0.2 Storage stabjlity.- The pigmented and clear materials, when

stored in full, closed containers for 1 year at 70° - 90°F, shall meet
all the requirements of this specification,

3.0.3 Working properties.- #hen the unstrained pigmented or clear
raint is reduced for spraying (naphtha, TT-N-97, Type I, Grade B for
the pigmented paint and toluene or xylene for the clear), there shall be
ro evidence of separation and the paint (pigmented or clear) shall show
cood working properties and shall dry to a uniform smooth surface free
of runs, sags, bubbling, wrinkling, streaking, or other defects. When the
:lear is applied by spray over the plgmented coating, the complete fluores-

cert systen shall be u nlrornxy smooth and free of the above noted defects
fa Jemil F3ilm Nnf Alaay 36 amnliand mranm o A_md £8Vm AL mlmemmmdad ~Annddrm~
V8 AT A A 4 dain Ve vaxcai 10> 4 11el OveTl @ o=Mmii 114l Vi payiEiiLcu vuvatldii
after the latter has air-dried 4 hours).

3.6.4 Odor.- The odor of the pigmented or clear coating, wet or
cry, shall not be objectionable and shall be characteristic of the sol-
vents specified.
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Section Iv, which is abstracted from the ”Handbook of Colo;i-
metry® = Hardy, Arthur C., Color Measurement Laboratory, Massa=
chusetts Institute of Technology, 1936.

4/ This value is to be the highest reflectance obtained in the wave-
length range of 624-630 millimicrons.

)
~

&/ This value is to be the highest reflectance obtained in the
wavelengtn range of 607-620 millimicrons.

a/ R s - " :
Values based on weatherometer performance in accordance with
the procedure in "Accelerated Weathering” in Section 4.

f the pigmented

Cel o e E AN AT SESINITERN L DS U P S A L LR L] ¥ o2 ¥ uit

(o]
paint with 2 volumes of’ aromatic naphtho (TT=N=67, Type I, Grade B) the
viscosity ¢hall be not more than 24 seconds (#4 Ford Cup) Upon reducing
one volume of the cleat ocoating with one volume of toluol (TT-T=54f), the
viscosity shall be not mare than 15 seconds (#4 Ford Cup).

-~ 2z My d 2 dam s = Toha YA and e 1 ~dt bhm Al L Aard
3.€.6 QJolveni resisiance.= ine Clear coaiing snhall not he aiiectec
by mineral spirits when tested as specified in 4.5.7.

3.6,7 Dilution stability.- There shall be no evidence of incompa-
tibility w~hen one volume of the pigmented paint is reduced with cne volume
of aromatic naphtha (TT-1-97, Type 1, Grade 3) and when one volume of the
clear cocating is reduced with one volume of tclucl or xylene. Examination
of the reduced coatings shall be made after one hour.

3,6.8 Armaarance [(clear caatingl.= A flow=out of the clear rna+§qg
. AREEALALLE bl ml LU LIUS . & TiUONUUL O LT Latel Lol
as received on a glass panel chall be clear and show evidence of in-
compatibility (See 4.5.8).
3.¢6.5 Adhesion (knife testi.- The recd-orange and yellow-orange paint

systems (See 4.4) shall show satisfactory adhesion and shall ribbon with=

out flaking or chipping when testec in accordance with 4.5.1.

2,6,1C Remgyabilitv,= The flucrescen* pain+ system shall be remova-=
ble {(both before and af*er the required Florida exposure) with the remover

listed in Table IV without 1mpairment of more than slight staining of the
laccuer substrate. (liote that the remover listecd in Table IV is the formula
listed in MIL=-R=21972(Aer), Amendment 1),

3,0.11 éAnchorage (tape test).~ When tested as specified in 4.3,17,
the fluorescent paint system shall show satisfactory achesion to the lacauer
bsse ccat.

¢ )

T mAmrm aeii™ a vima
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Xylene _ 56,3
Triton X-102 (Rohm and Haas Co.) 3.4
Pine Oi1 (LLL-0O-358, Class B) 2.6
bylonexan ol (Dow Chemical 2.6

iy

S)

1
Coh.--
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hdl sl
ter (D

X 1

Sodium Chromate

1.7
L} C.4
a {stilled) 17,8
0.2
Corn Starch 15,0

inai 1ngredien., the mixture shall be stirrec for an
additional five minutes.

-~ oz 1 LRI P O I WL . 4_cd=d 2o Alwvancdad 2~ A2 R Y1) +ha

3.0.12 L1TT1NG tesTl,— nnen Te8SiLel as GLTeLLel ill Sd4s.Jeliy LT
flinvacrant raatling indar taet ehall vhibhit no film defects such as
T IUUIEDdLEIIL Lo L iy unues LEDL DilG ad | AllAwA NV 1, i 4an LT ITVVS SV TC O
11fting or cracking when applied over the white test paint.

A £ 11 Wanl oana bl - Tha ~anmmanant {inaradliante nf +tha niamantad

~eDaeld n mariyl 3~ d0€ COMPONent 1nagicliliciits Ul LnT pryuariitoy
and clear coatings shall be intimately assembled and processed in ac-
cordance with the best prectice for the manufacture of high quality
coatings.

4, QUALITY ASSURANCE PROVISIONS

4,1 The supplier is responsible for the performance of all in-
spection requirements as specified herein, Except as otherwise speci-
fied, the supplier may utilize his own or any other inspection facilities
and services acceptable to the Government, Inspection records of the

examirotion and tests shall be kept complete ancd available to the Govern-
ment as specified in the contract or order. The Government reserves the
-l mhd ba emecfacme amc: AL bdha lacmansdiArne cad favéh In tha eranrifiratinnm
Fiyne L0 periroim dan1y 07 Lhe 1RASPpeLLivnNS STL TVL L Li viie Spewiliiuvavivi
ubere surh {nenartinne ara doamad necreecarv tn aeccure surrliees and ser-~
wii i Lllaw\'\-lullb Q4T veooilircy ll\.\rbg.}u‘y - Cww e Rl o i -~ =4
vices conform to prescribed requirements.
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4.2 Classificetion of tests.- The inspection and testing of the
paint shall be classified as follows:

(a) Qualification testg: Qualification tests are those

tests accomplished on samples submitted for qualification as a satis-
factory product.

(b) Acceptance testss Acceptance tests are those tests
accomplished on material submitted for acceptance under contract.

4,2.1 Qualification tests.

4,2.1.1 Sampling instructions,- Qualification test samples

shall consist of three l-quart containers of the fluorescent
pigmented paint and three l-quart containers of clear overcoat. The
sample paints shall be selected in accordance with Federal Test
Method Standard No. 141, Method 1031, and shall be forwarded to the
Supply Officer, Naval Alr Material Center, Philadelphia 12, Pa.,
Attention: Director, Aeronautical Materials laboratory. The

samples shall be plainly identified by securely attached durable tags
marked with the following information:

Samples for Qualification tests g

PAINT, FLUORESCENT, REMOVABLE, FOR AIRCRAFT USE

Manufacturer's name and formula number

Submitted by (name of manufacturer) (date) for
Qualification tests in accordance with the
requirements of Specification MIL-P-21600A(Wep)
(date) under authorization (reference letter
authorizing the test)

4,2,1,2 Report of tests,~- The manufacturer shall submit reports
of ~is qualification product in accordance with the requirements of
Feceral Test Method Standard N~., 141, showing results of all the tests
specified herein, except vWeather Resistance and Storage Stability.
Regarding the composition of the paint, the manufacturer may report
s:1c- results as "calculated” provided in his opinion, analysis made
by the Government will yleld the same results,

2,2,1,2 Tests,- The Qualification tests of the paint shall
cnstat of all the tests of this specification,
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4.2.2 Aggeptance tests,- Acceptance tests shall consist of
all the tests of this specification except Storage Stability, and Weather

Exposure,

4,2,2,1 _Acceptance testing,- Acceptance testing shall be
amemdecadbad 2o mmmmmdanman wlidbh Madbhad YNAY V1 Al FToadawal Toaad Madthad
CONOUCULeU 1l «CLLUIUAGlI((® W]lLll MTLIIUU 1UJleld Ul J TUTJE]L 1TOLV MTUIIVU
Standa Na. 141,
VLSiTUmaAN ISU® aTae

4,2.2.,2 Examination of product,- Paint shall be examined

to determine conformanece with this specification with respect to
material and workmanship,

‘..2.2.3 o~ N - ” I3 S P S y F SN ) ,li. s - A sampié
Al B8V V2] ~rrmdalrnava 2hal) ha Palban ¢ wmandam (;m canawmAdansan wiéeh MIYTIdowy,
JI 1114%€0 LUulitaliied 3 >diidil1 UD€ (GRATI ai dalivuvun 1n daLiluviduonure wilvil milsivald
Standard MIL-STD-10% at inspection level I and acceptable guality level
equals 2.5 percent defective to verify compliance with the specification
in regard to fill, closure, marking and other requirements not involving

4.3 Test conditions.- The laboratory testing conditiens shall be
in accnrdance with Federal Test Method Standard Neo. 141 and as described
herein.

4,4 Test panels.- Except as otherwiee specified herein, all panels
used for test purposes shall be aluminum-clad aluminum alloy zonforming
to Specification QQ-A-3062, anodized in accoidance with Specificatinn
MIL-A-B625, Type I. The panels <hill be 0.020 by 3 by 6 inches in size,

and shall be finished as follows: Spray one coat of wash primer, Speci-
£ a Tt o~ aocyafla__\ L2 m Adec: £ Yo b 2ol Al N ANCD +aA N NANANA
fication MIL-C-B214\Aer), to a3 dry f.lm thickxness or C,0002 to U,0004
lenrh and 2ale Avu fAay 2N minitaas The +0e+ mnanale with the waeh Nnrimor
AtCil Qi L-JFer S \417 AUe W HIATIU LT D e AT LT OV peIC 10 LA PN Wi oK "RS 2N | el LU
applied shal! then be sprayed with a dry film thickness of O. 0003 to

0.N700% inch of control formula product of primer conforming to Specifica-
tion MIL-P-7962, and air-cdried for 30 minutes. Two spray cnats of control
formula white MIL-1-19537(Aer) lacquer shall then be applied over the prime:
with a 30 minute drying interval between coatz. The total dry film
thickness of the two coate of lacguer shall be C

.001 . .
= = _ _L - Yy | Sy - 2 i P e | ~
After appllcatlnn Of the 1acquer, the praneis sSnall De d1r-0r1ec 10rI <«
..... e Loaman dedad Lac aen PR, o 4amrmaratiire A€ 22° (180°F)
nours ¢nc 1010€—~0I1¢€0 103 one nUuz dL d LeipTidiuie Ul Ol L+ \(i1BU I /.
Tha niamantad fluaraerant naind ehall he yadueroed ¢n 2 ﬂA Fard Cun vierneity
41iT PL!II‘IIBCV d AUV AT DVTIi L 'JOLII\- Q2i1a 4 3 T ATV UT N -\ - L s A ol o Viovwwoary
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of 20-22 seconds with thinner conforming to TI-N=97, Type I, Grade B.
Three coats of pigmented fluorescent paint shall be sprayed to a total
dry film thickness of .0028 to .0032 inch allowing a 30 minute air dry-
ing interval between coats. Prior to overcoating with the clear, the
fluorescent paint shall air dry 18 hours. The clear overcoat shall be
reduced with toluene conforming to Specification TT-T-548 to a #4 Ford
Cup viscosity of 14-16 seconds, and applied in two wet coats to a dry
thickness of .0009 to .00l1l, allowing a 30 minute air dry interval between
coats. The panels shall be air dried 72 hours before t

4.5 Jest methods.- The tests of this specification shall be con-
ducted in accordance with the specified methods of Federal Test Method
Standard No. 141 and as described herein.

4.5.1 The following tests shall be conducted in accordance with
the specified methods as given in Federal Test Method Standard No. 14l.

Mo &b Al
me Liiva W,

Test Federal Test Method
Std. Ne. 141
Volatile and nonvolatile content l/ 4041
Finenecs of grind 4411
Condition in container 3011
Odor 4401
Viscosity 4282
Working properties 4541
Dilution stability 4203
Adhesion (Knife test) 6304

L/ M approximately equal weight of tricresyl phosphate shall be
thoroughly mixed with the sample in the solids cup when conduct-
ing this determination for both the pigmented and clear coatings.

4.5.2 Drying time.- When tested separately or as 2 system, the
pigmented and clear coatings shall be drawn-down over clean plate glasses
with 0,008 inch and 0.005 inch clearance blades, respectively. When
tested as a system, the clear shall be drawn-down perpendicular to the
pigmented film after the latter has air dried 4 hours. Dry-hard and Tack-
free requirements are described in Fed. Std. No. 141, Method 406l. The
Zapon Tack Tester is described in Physical and Chemical examination of
paints, etc., Gardner & Sward, Eleventh Edition, 1950, p. 135. The tester
shall be wsed with a l-1b. weight over an interval of 1 minute.

4.5.3 Color (spectrophotometric).~ The painted specimen prepared
as in 4.4 is illuminated directly with light having the spectral quality
of C 1 E Source "C". Source "C" is composed of a tungsten lamp operated
at 284€°K in conjunction with a filter. The filter consists of a layer
one centimeter thick of each of two solutions contained in separate glass
cells.
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Copper sulphate (Cuso,  5H20) 3.412 g
Manni te (66H8 (OH)g 3.412 g
Pyridine (CgHgN ) 30.1 ml
Distilled water to make 1000,0 ml
Solution 2 has the following compositions
Cobalt ammonium sulphate (CoSO, (NHgq) 5S04 5H20) 30.580g
Copper sulphate (Cusog  5H,0) 22.520 g
Sulphuric acid (Densi ty 1.835) 10.0 md
Distilled water to make 1000.0 ml
The light omittod and reflected by the sample is pickod off at an angle of
approximately 45°, The Beckman Model DU spectrophotometer or equivalent
is used as the instrument for obtaining the spectral data. The use of 2
lucite rod (1 inch in diameter and 1 inch long) to transmit the light to
the spectrophotometer is optional.

A magnesium carbonate block (resurfaced until comparison with a vitrolite
s tandard at 400 millimicrons reaches a reproducible minimum value) is
used as a reference standard.

Al a o i e dhe mcs made 24 ALL A aialacmdh madnbds 02 dha mabla cuwmcascad
MSas Ul @nellLy erv IaGe al uurx.y waveleng pU.I.HLb 4 LUJIT JELiV gApPLIT O
» ma rnarrant Af ¢tha anarav raflartard fraom the nainted camnle comnar to
3 ... P-A\"Il\- Va “ie -Hv;gy AU AVWY VoW & A WM A= V-All e A VWmiNgs 4w v Viigs = a T -~
the energy reflected from the block of magnesium carbonate.
The wavelengths(millimicrons) used are as follows
422.2 450,1 477.7 541.4 572.5 600.8
432.0 455.9 489.5 544,3 577.4 610.9
435.5 461.2 4G85,2 551.8 584.6 624.2
438.6 462,0 5185.2 561.9 588.7 627.3
444, .4 468.7 529.8 564.1 599.6 645.9

o

The measurements at 435.5, 461.2, 544.3, 5%64.1, 577.4, 588.7, 599.6, 610.9,
624.2, and 645.9 millimicrons are added together and are multiplied by a
factor of 0.098. This is known as X. This is one of the three tristimulus

values.

The measurements at 489.,5, 515.2, 529.8, 541.4, 551.8, %61.9, 572.5; 584.8,
600.8, and 627.3 millimicrons are added tooether and are multiplied bv a
flctor of 0.100, This is known as Y. This is the second of the three tristi-

mulus values. It is also known as the Luminence Factor.

The measurements at 422.2, 432.0, 438.6, 444,4, 450.1, 455.9, 462
468.7, 477,7 and 495,2 millimicrons are added together and are mu
by C.118. This is known as Z. This is the third tristimulus valu

or
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When X, Y and Z have been determined the trichromatic coefficient, x,
Y, z can be calculated from the following expressionss

x=___X y=__Y z=__ 2
T v 2 2 Y+ Y ¢ 2 X+ Y+ 2

o o~ - -

v
A

The trichromatic coefficients are used to determine dominant wavelength
and (excitation) purity by consulting diagrams in Handbook of Colorimetry
by Hardy. Each point x, y is found on some wavelength line, while the
relative distance of the point from the Source C point corresponds to the
excitation purity.

The blue sensitive phototube (where there is a choice) should be used to

make all the measurements.

A sl1it width of C.1 mm is preferred, but, if necessary, 3 maximum half-
intensity band width of 50 Angstom units will be permitted.

The selected ordinate method of determining tristimulus v.lue is used.
A sample calculated sheet follows:

RE( )% (x)

E

IR

T
1

ML K€ HELEC K LC<CC NN NNXNNNNXNRMN

NI

12

~



Downloaded from http://www.everyspec.com

MIL-P-21600A(Wep)
(x) (y) (2)
599.6 x
600.8 —_— Y —_—
610.9 —_ x
624,2 x
627.3 Yy
645.9 x
Sum,
p——— 2 s ma\ £ s sn)
Multiplier {.098) (.100) {.118)
X Y Z
Tristimulue Value
X+Y+Z=__ Luminance Factor Y=
Purity —
N S
X+ Y+ 2=__ Dominant Wave Length, mu =
- = Peak Reflectance
X+Y+Z — -
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4,%.4 Accelerated westhering.- The weathering machine used shall

be an Atlas XN type open arc Weatherometer operated in accordance with
£ Cad
1 gy

Method 6151 o eral Test Msthod Standard No. 141 with the following
avcantinne:
exceptions:

(a) Successively replace 1 of the B Corex D glass filters
every 250 hours, rather than replace all 8 filters after 2000 hours or
when discolored.

\ - =1 N Y VRN
) An alternate 20 minute wet and dry
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4.5.5 !111h:x_2111111n££;- Weather resistance panels prepared as
specified in 4 osed in Southern Florida in accordance wit
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4,5,6 §jg;ggg_§;lh111;1.- Filled, closed containers of the pigmented
and clear materials shall be stored under warehouse conditions at a tempera-
ture of 70° to 9C°F. for one year. At the end of the storage perliod, the
containers shall be opened and the materials tested for conformance to
the requirements of this specification.

4.5.,7 Solvent resjstance.- A panel of the clear overcoat prepared

as specified in 4.5.2 shall be air-dried for 72 hours and then partially
immersed in mineral spirits (TT-T-291) for 15 minutes. The panel shall
then be removed and allowed to recover for 30 minutes and then examined
for film irregularities.

8 Appearance.- The clear overcoat shall be flowed out on a

.3. o O204-1 PA0 2121 BT LTSS 2SS9 < e
glass panel and allowed to drain for 15 minutes. The film shall then be
examined for conformity with the requirements.

4.5.9 Removabjlity - Panels shall be prepared as specified in 4.4

except that the finish system shall be force dried for 24 hours at 18C°F.
The panel shall be placed on a rack so that the six-inch dimension forms
a 60° angle with the horizontal. Approximately 20 mls of tie thoroughly
mi xed remover (see Table IV) shall be poured on the painted area at a
constant rate taking 30 to 35 seconds for the pouring procedure. Allow

the remover to act on the coating for 5 minutes. The panel shall be re-
moved from the rack and placed om & clean, dry herizontal curface for
scrubbing. The brush used for the scrubbing 0perat10n shall be a dry

brush, having a block (metal or wood) measuring 1/2 by 1-1/2 by 3-1/2

inches with brush stock of 59 appropriately staggered tufts, each tuft
of 50 * 5 straight 0.091 inch diameter nylon fibers extending 5/8 inch
beyond the block. The scrubbing brush shall be weighted with a 3-pound
weight and shall be passed over the remover coated areas 10 times with

the'l-l/Q inch edges of the brush blocks facing the direction of brushing
motion. The panels shall be rinsed under tap water for 1 minute. Place

panels on rack and repeat entire operation again. The above test shall
be repeated on panels which have been subjected to the required Florida

exposure \DEE 3.5.5).

4.5.10 Anchorage (tape test).- Duplicate panels prepared as in
.4 shall be tested as directed in Method 6301 of Federal Test Method
Standard No. 141 except that the panels shall be immersed in water for

16 hours.

4.5.11 Lifting test.- For this test, panels shall be prepared similar
to paragiaph 4.4 except that the white test paint of Table V shall be
applied (2 passes to a total dry film thickness of 1.C = (.3 mil, 1/2 hour
air-dry between passes) over .he force-dried MIL-L-19537 lacquer. After
an air-dry of 2 hours, the white test paint shall be overcoated with the

“luorescent paint under test. This coating shall be applied in 3 passes
{approximately 1 mil per pass) to a total dry film thickness of 3.0 % 0.2
mil, 1/2 hour air-dry between passes. At no time, either during applica-
tion or after a sufficient air-dry, shall the fluorescent coating exhibit

£ ond o

¢rackirg, :ifting, sagging, or any other film defects.
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TABLE V
WHITE TEST PAINT FORMULA
Ingredients (1) Weight (grams) Source of Ingredients
Titanium Dioxide 400 Spec. TT-T-425, Type III
Silica 120 Johns-Manv1lle, Celite 281
Magnesium Silicate 280 Whitaker, Clarke & Daniels
SF Talc 399
Polybutylmethacrylate 1336 Acryloid F-10 (40% Solids
in a mixture of 9 parts
by volume of mineral
spirits to 1 part by
volure of aromatic
naphtha) Rohm & Haas
Co., or equivalent
Aromatic Naphtha 370 Spec. TT=N=97, Type I,
Crade R
Note (1): The above materials shall be ground for 24 hours in a 1-
gallon capacity pebble mill previcusly filled to 2bout
1/3 of its capacity with approximately 1/2 inch diameter
white flint pebbles.
S. PREPARATION FOR DELIVERY
5.1 Annlication.= For direct purcha%e, by or direct hlomenta to
the Government, the packaging, packing and mark1ng for sh1pment shall be
in accordance with Specification TT-P=143 and as specified in paragraph
5.2.
5.2 Marking.- Marking of containers shall be in accordance with
the provisions of MIL-STD-129. In addition, individual containers shall
bear a printed label (with a clear weatherproof overcoatin g) showing

the following information:

Specification MIL-P-21600A(Wep)
Color or clear overcoating
Mami i fardrirantle nama and hates mniirhor
ML oW LUl T4 pe] Hialn o Sy (WA VERVE VXY LR VI Ve §
Date manufactured (month and year)
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The following shall appear on pails of the pigmented coating:

"Directions for Use of Fluorescent Paini

The application instructions are given in Process Specification
MIL-P-21698A(Wep) - See this specification for deta 11:9 application instruc-

-~ AL

tions. Apply over a suitable white undercoating &as

Ul

cifisd thersin,

Thinning Dj jons for F G
Thin fluorescent coating to spray consistency by adding approximately

1 volume of naphtha, Speczfication TT-N—97 Type I, Grade B, to 2 volumes
of fluorescent paint (a #4 Ford Cup viscosity of 20-22 seconds)

ca Fluo n

Apply approximately 3 mil of paint (.003 inch). Normally 3 wet coats
will achjieve this thickness. Avoid too thick a coating which will reduce
brightness and too thin a coating will reduce its fluorescence life.

ir-D for Fluor nt C

One-half hour between coats and 4 hours between last coat of fluorescent
paint and the first coat of “"clear overcoating." Remove overspray by light
wiping with a clean tack rag before applying subsequent coats and after
last coat of fluorescent paint has been applied.

CAUTION

1. The "clear overcoating” must be used over the fluorescent paint,
since it extends the life of the fluorescent paint considerably.

2. Use only clean mixing and spraying equipment. Contaminated
equipment will greatly reduce the fluorescent properties of the paint.
Use the “clear overcoating” specific for the fluorescent paint. Do not
substitute other "clears.”

3. Do not use fluorescent coating in areas subject to spillage of
aircraft fluids such as fuels and lubricants.

4, Always strain fluorescent coating before using to insure a
smooth film free of particles.

5. Flucrescent system cannot be applied over white or non-white
MIL-E-7729 or MIL-E-555 ename’s because of poor adhesion.”

The following shall appear on the pails of the "Clear Overcoating™:
“Use.~ This coating must be used directly over the fluorescent
coating. Failure to employ it will greatly reduce the fluorescent life

of the coating.
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Thinning Directfions.= Thin "clear overcoating™ to spray consistency
by adding approximstely 1 volume of toluene or 1 volume of xylene to )
volume of package material (a #4 Ford Cup viscosity of 15 seconds).

Application Requirements.= After staining the thinned clear coating
through a fine paint strainer, apply approximately 1 mil (.00l inch).
Normally, this thickness can be achieved by applying a thin wet coat which
is allowed to "set up."” This is followed by a full wet coat. If feasible,
coating should be permitted to dry at least 24 hours before aircraft is
flown to avoid dirt pickup.”

6. NOIES

6.1 JIntended use.- The paint system conforming to this specifica-
tion is intended for use as a high visibility finish which can be removed
readily with a remover without impairing the underlying permanent protec-
tive finish., Fluorescent finishes gradually fade and lose brightness with
exposure to sunlight for long periods.

6.2 Solvent sensitivity.- This material is attacked by most solvents,
greases, and oils. Placement on aircraft should avoid areas subject to
contact with these solvents.

6.3 CGleaning.- Cleaning materials containing organic solvents should
not be empioyed. Use water solutions of Specification MI1-C-18687(Aer)
detergent.

6.4 OQOrdering data.- The material should be purchased by volume,
the unit a U. S. Gallon (231 cubic inches at 15.5°C (60°F) ). Material
shall be procured as a kit in units of one gallon for piamented and 1/2
gallon for clear. Procurement documents should state the color number
and name, the size of the containers in which the paint is to be furnished,
and level of packaging and packing required (See Section 9).

6.5 Mapufacturing information.

6.5.1 A satisfactory product meeting all requirements of this
specification has been made in a Government laboratory, in accordance with
the following procedures and formulas outlined in Tables VI and VII. All
grinding equipment should be absolutely clean since contamination detracts
significantly from the fluorescence.

6,6 Air Force - Navy ajrcraft color standards.- Air Force - Navy
Aircraft Color Standards may be obtained upon application to the Director,
Aeronautical Materials Laboratory, Naval Air Material Center, Phliladelphia
12, Pennsylvania. Visual matching cannot be relied on for fluorescent
colors. These should be checked by spectrophotometric methods for conform-
ance with specification requirements.

17
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TABLE VI
FLUORESCENT PAINT
- Ingredients Percent by Height
(1) Fluorescent Pigment 35
(2) Acrylic Resin (40% solu-
tion in aliphatic hydro- a6
carbons)
(3) Toluene 18
(4) Weathering stabilizer
(dihydroxy substituted i
benzophenone)
Method 1: Add (1) and {2) to a porcelain pebble mill charged
with clean white porcelain pebbles. Dissolve (4) in (3) and
add portion of this solution to M4ill base to give proper con-
sistency. Grind to required fineness, discharge mill. Add
remainder of stabilizer toluene mixture to grind for short
time and discharge contents and add to original mill base.
Method II: Grind 512 and (2) on roll mill until sufficiently
ground. Dissclve (4} in (3) and add to roll mill base.

e = ——

TABLE VII

CLEAR OVERCOAT

Ingredient§ o Percent by Weight
1) Acrylic Resin (4C% 92
solution in toluol)

(2) Weathering stabilizer
(dihydroxy substituted 2
benzophenone

(3) Toluol 6

AVawvvae

While stirring (1), add (2) in small increments. Con-
tinue stirring unt.l clear solution is obta1ned. Dis-
charge con“ents and rinse container with (3).

—
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6.7 Provisions for aualification.- With respect to products requiring
qualification, awtrdl will be do only for such products as have, prior
to tho time set

ot U

Govornmoni tcsted for qualification in order that they may be eligible
to be awarded contracts or orders for the products covered by this speci-
fication. The activity reﬁpOﬂ!ibl. for the Qualified Products List is

25, D. C.; however, information périaiﬁiﬁq to quilification may be ob-
tained from the Director, Aeronautical Materials Laboratory, Naval Air
Msterial Center, Philadelphia 12, Pennsylvania.

6.7.1 It is to be understood that upon receipt of the letter of
authorization, samples shall be furnished at no cost to the Government
and that the manufacturer shall pay the transportation charges to and
from the designated point where tests are to be made. In the case of

1

failure of the sampie or samples submitted, consideration will be given
to the request of the manufacturer for additional tests only after it
has been clearly shown that changes have been made in the product which
the Government considers sufficient to warrant additional tests.

NOTICE: When Government drawings, specifications, or
other data are used for any purpose other than in
connection with a definitely related Government procure=-
ment operation, th b
ever;
edi

soecificati ns, or other data is not to be regarded by
dimplication or otherwise as in any manner licensing

the holder or any other person or corporation, or con-
veying any rights or permission to manufacture, use, or
sell any patented invention that may in any way be
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