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Scope. This specification establishes requirements for a coating material 
with low volatile organic compouna ( V O C )  content suitable for topcoat 
application. 

Classification. The coating material shall be furnished in the following 
types and classes as specified: 

Type 1 - Standard 
Type I I  - Low Infrared Reflective (IR) 

Class 1 - General Usage Hydraulic Fluid Resistant 
Class 2 - Phosphate Ester Hydraulic Fluid Resistant 

A lication. The coating covered by this specification when mixed as spec- + y the manufacturer shall produce a material of suitable viscosity 
for application to vertical and horizontal surfaces by spray application. 

Colors. The coating shall be furnished in any color and gloss range, as 
designated in'FED-STD-595. Special colors shall be furnished, as specified 
by the procuring activity. 

1.4.1 Qualification Colors. Colors for qualification samples shall be as listed 
in Table I, for all types and classes of coating. 

TABLE I 

2. 

2.1 

o 

I I I COLOR NAME - - GLOSS CONDITION 
I I (Color Number) I 
I 1 I 

High Gloss I White I 17925 I 
I I I 

Luster1 ess I Gray I 36320 I 
APPLICABLE DOCUMENTS 

Issues of documents, 
o f  invitation for bids or request for proposal form a part of this specifi- 

The following documents o f  the issue in effect on date 

cation to the extent specified herein. LIST  OF CURRENT SHEETS 

o NEW 
NEW 
NEW 24 
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SPEC IF I CAT IONS 

FEDERAL 

QQ-A-250/5 

TT-P-143 

UU-T-106 

MIL ITARY 

MIL-T-5624 

MI L-A-8625 

M I  L-P- 23377 

MIL-L-23699 

MIL -H-83282 

MIL-C-87936 

STANDARDS 

FEDERAL 

Fed. Test Method 
Std, FUO. 141 

FEO-STO-595 

29 CFR 1910.1200, 

MILITARY * 

MIL-STD-105 

MIL-STO-109 

MIL-STO-129 

Aluminum Alloy, Alclad 2024, Plate and Sheet, 

Paint, Varnish, Lacquer and Related Materials; 
Packaging, Packing, and Marking, 

Tape Pressure-Sensitive Adhesive, Masking, Paper. 

Turbine Fuel, Aviation, Grades JP-4 And JP-5. 

Anodic Coatings, For Aluminum and Aluminum Alloys, 

Primer Coating; Epoxy Polyamide, Chemical and 
Solvent Resistant. 

Lubricating Oil, Aircraft Turbine Engines, 
Synthetic Base. 

Hydraulic Fluid, Fire Resistant, Synthetic Hydro- 
carbon Base, Aircraft, NATO Code Number H-537. 

Cleaning Compound, Aircraft Exterior Surfaces, 
Water Dilutable. 

Paint, Varnish, Lacquer and Related Materials; 
Method of Inspection, Sampling and Testing. 

Col ors. , I. 

Material Safety Data Sheets; Preparation and 
Submission of. 

Sampling Procedures and Tables for Inspection by 
Attributes. 

Qual i ty Assurance Terms And Definit ions. 

Harking For Shipment And Storage. 

(Copies o f  cpecif  ications, standards, drawings, and pub1 ications required 
by suppliers in connection with specific procurement functions should be 
obtained f r o m  the procuring activity or as directed by the contracting 
officer.) 
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STANDARDS (CONTINUED) 

NATIONAL AEROSPACE 

2 . 2  

NAS 1534 - PRIMER COATING: LOW VOLATILE ORGANIC COMPOUND, CHEMICAL 

A p p l i c a t i o n  f o r  copies should be addressed t o  The Na t iona l  Stanaards 
Associat ion, ’  5161 R i v e r  Road, Bethesda, MD.20816. 

Other Pub l i ca t i ons .  The f o l l o w i n g  documents fo rm a p a r t  of t h i s  s p e c i f i -  
c a t i o n  t o  t h e  ex ten t  s p e c i f i e d  here in.  Unless otherwise i nd i ca ted ,  t h e  
issue i n  e f f e c t  on da te  o f  i n v i t a t i o n  f o r  b i d s  o r  request  f o r  proposal  
s h a l l  apply. 

AND SOLVENT RESISTANT 

AMERICAN SOCIETY FOR TESTING AN5 MATERIALS (ASTML 

ASTM 8117 

ASTM D522 

ASTM 0523 

ASTM 0562 

ASTM D1193 

ASTM 01200 

ASTM D1210 

ASTM D1296 

ASTM 01308 

ASTM D1640 

ASTM 01849 

ASTM 02247 

ASTM D2369 

ASTM 02370 

ASTM D2621 

S a l t  Spray (Fog) Test ing.  

E longat ion o f  At tached Organic Coat ings With Conica l  
Mandrel Apparatus, Test f o r .  

Specular Gloss, Test For. 

Consistency o f  Paints .  

Reagent Water. 

V i s c o s i t y  o f  Paints,  Varnishes, and Lacquers by Ford 
V i s c o s i t y  Cup. 

Fineness o f  D ispe rs ion  o f  Pigment-Vehicle Systems. 

Odor o f  V o l a t i l e  Solvents And D i l uen ts .  

E f f e c t  o f  Household Chemicals on Clear  and Pigmented 
Organic F i n  i shes. 

L 

Drying, Curing, o r  F i l m  Formation o f  Organic Coatings a t  
Room Temperature. 

Package S t a b i l i t y  o f  Paint .  

Tes t i ng  Coated Metal  Specimens a t  100% R e l a t i v e  Humidi ty.  

V o l a t i l e  and N o n v o l a t i l e  Content o f  Paints .  

E longat ion and T e n s i l e  Strengh o f  Free F i lms of Paint ,  
Varnish, Lacquer, and Related Products w i t h  a T e n s i l e  
Tes t i ng  Apparatus, Test f o r .  

I n f r a r e d  I d e n t i f i c a t i o n  o f  Veh ic le  S o l i d s  From Solvent-  
Type Paints,  

Sheet 3 
1 NAS 1545 
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ASTM D2650 

ASTM D2794' 

ASTM D2805 

ASTM D3335 

ASTM D3432 

ASTM D3792 

ASTM D3960 

ASTM 626 

Chemical Composition o f  Gases by Mass Spectrometry, Test 
f o r .  

Resistance o f  Organic Coatings t o  t h e  E f f e c t s  of Rapid 
Deformation ( Impact) .  

H id ing  Power o f  Paints .  

Low Concentrat ions o f  Lead, Cadmium, and 'Cobal t  i n  P a i n t  
by Atomic Absorpt ion Spectroscopy. 

Free Toluene D i  isocyanates i n  Urethane Prepolymers and 
Coating So lu t i ons  by Gas Chromatography. 

Water Content o f  Waterborne Pa in ts  by D i r e c t  I n j e c t i o n  
i n t o  a Gas Chromatograph, Test f o r .  

Determining V o l a t i l e  Organic Content (VOC) o f  Pa in ts  and 
Related Coatings. 

Recommended P r a c t i c e  f o r  Operat ing Light-Exposure Appa- 
r a t u s  (Xenon-Arc Type) With and Without Water f o r  
Exposure o f  Nonmetal 1 i c  Ma te r ia l s .  

( A p p l i c a t i o n  for  copies should be addressed t o  t h e  American Soc ie ty  f o r  
Test ing and Ma te r ia l s ,  1916 Race Street, '  Ph i l ade lph ia ,  PA 19103.) 

SOCIETY OF AUTOMOTIVE ENGINEERS, I N C ,  

AS 1241 F i r e  Res is tan t  Phosphate Es te r  Hydrau l i c  F l u i d  For  
A i r c r a f t ,  Type I V ,  Class 1. 

( A p p l i c a t i o n  f o r  copies should be addressed t o  t h e  Soc ie ty  o f  Automotive 
Engineers, Inc., SAE Order Dept, 400 Commonwealth Dr ive,  Warrendale, PA 
15096. ) 

U. S. DEPARTMENT OF HEALTH, EDUCATION AND WELFARE 

Federal Hazardous Substances Labe l i ng  Act 

( A p p l i c a t i o n  f o r  copies should be addressed t o  t h e  U. S. Department of 
Health, Education and Welfare, Food and Drug Admin i s t ra t i on ,  Washington, 
D. C. 20203.) 

- -  
Sheet 4. 

1 NAS 1545 

USE OF OR RELIANCE UPON THIS DOCUMENT OR ANY NATIONAL AEROSPACE STANDARD IS ENTIRELY VOLUNTARY. AIA DOES NOT QUALIFY SUPPLIERS OR 
CERTIFY CONFORMANCE OF ITEMS PRODUCED UNDER NATIONAL AEROSPACE STANDARDS AIA MAKES NO REPRESENTATION OR CLAIM RESPECTING (i) 
THE SUITABILITY OF ITEMS FOR ANY PARTICULAR APPLICATION, OR (2, THE EXISTENCE OF OR APPLICABILITY THERETO OF PATENT OR TRADEMARK RIGHTS. 

Copyright Aerospace Industries Association of America Inc. 
Provided by IHS under license with AIA/NAS Licensee= www.sepana.ir/5991803002, User=sam, albert

Not for Resale, 01/09/2016 01:09:55 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
,
`
`
`
,
`
`
,
`
`
`
`
,
,
,
`
,
,
`
`
`
,
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: AIA NAS1545 1993

http://www.avadocuments.com/doc/aia-nas1545-1993
http://www.avadocuments.com/doc/aia-nas1545-1993


A I A / N A S  N A S x 3 5 I I S  Bb m 0338743 OOOL205 1 m NATIONAL AEROSPACE STANDARD 
AEROSPACE INW!ZFIIES ASSOCLATION OF AMERICA, INC, 1725 DE CALES STREET, N.W., WASHiNûïON, D. C. 20036 

O COPYWOHT 1955 AEROCPACE INDUSTRIES *CSOCIATION OF AMERICA. INC. ALL RIGHTS RESERVED 

3, 

3.1 

3.1.1 

3.1.2 

3.2 

3.3 

3.3.1 

3.3.2 

3.3.3 

REQUIREMENTS 

Qua l i f i ca t i on .  The primers furn ished under t h i s  spec i f i ca t i on  s h a l l  be 
products which have been q u a l i f i e d  t o  the  requirements o f  t h i s  
spec i f i ca t i on  a t  t he  t ime set  f o r  opening o f  b ids  (see 4.3 and 6.3). 
Any change. i n  the formulat ion o f  a q u a l i f i e d  product w i l l  necess i ta te  
i t s  requa l i f i ca t i on .  

Retention o f  Q u a l i f i c a t i o n ,  To r e t a i n  q u a l i f i c a t i o n ,  t he  Manufacturer 
s h a l l  v e r i f y  by c e r t i f i c a t i o n ,  t h a t  h i s  product has no t  been changed i n  
any way. The t ime span allowed before r e q u a l i f i c a t i o n  becomes manda- 
to ry ,  sha l l  be two (2) years unless t h e  manufacturer has fu rn ished 
mater ia l  t o  t h i s  spec i f i ca t i on  i n  t h e  i n t e r i m  fo l low ing  i n i t i a l  q u a l i -  
f i c a t i o n .  It i s  the  r e s p o n s i b i l i t y  of t h e  manufacturer t o  r e t a i n  qual -  
i f i c a t i o n  by c e r t i f i c a t i o n .  

Temporary Q u a l i f i c a t i o n .  Upon successful completion o f  t he  q u a l i f i c a t i o n  
t e s t s  spec i f i ed  herein, except f o r  Storage S t a b i l i t y  (paragraph 3,4.2), 
a coat ing mater ia l  may receive temporary approval f o r  t h i s  spec i f i ca t i on .  
F ina l  approval s h a l l  then be based on success fu l l y  passing t h e  t e s t s  f o r  
storage s tab i  1 i ty .  

Tox ic i ty .  The manufacturer s h a l l  c e r t i f y  t h a t  t he  coa t ings ' con ta in  no 
substance known t o  be t o x i c  t o  t h e  user under normal cond i t ions  of usage. 
Mater ia l  Safety Data Sheets, (MSDS) s h a l l  be prepared and submitted i n  
accordance w i t h  29 CFR 1910.1200 t o  t h e  procur ing  agency f o r  t h i s  
mater ia l  (see 4.5). The fo rmula t ion  o f  t h i s  coat ing  s h a l l  no t  con ta in  
lead o r  az i r i d ine .  

Composition. The coat ing s h a l l  be fu rn ished i n  one o r  more components. 
The veh ic le  s h a l l  be a r e s i n  system meeting t h e  requirements of t h i s  
spec i f i ca t ion .  

Aroma'tic Diisocyanates. If the coat ing  i s  a urethane based mater ia l ,  
t he  mater ia l  (as mixed ready f o r  app l i ca t ion) ,  s h a l l  con ta in  no aromatic 
d i  isocyanate compounas when tes ted  i n  accordance w i t h  the  requirements 
o f  4.8.3. 

Free A l i pha t i c  Diisocyanate. I f  the  coat ing  conta ins a l i p h a t i c  d i i s o -  
cyanate, the  f r e e  di isocyanate i n  t h e  as-mixed coat ing  s h a l l  no t  exceed 
one (1) percent by weight when tes ted  i n  accordance w i t h  4.8.4. 

V o l a t i l e  Organic Compounds. The coatings, when ready f o r  app l i ca t ion ,  
sha l l  conta in  no more than 420 grams per  l i t e r  o f  v o l a t i l e  organic  
compounds (VOC)  less water, when tes ted  per  4.8.5, 4.8.5.1, and 4.8.5.2. 

3.3.3.1 Thinner (Reducer). The th inner  ( i f  requ i red)  s h a l l  be spec i f i ed  by t h e  
Thinner s h a l l  not  cause the  coat ing  t o  exceed 420 coa t in  manufacturer, 

grams 9 VOC) per  l i t e r ,  when tes ted  per  4.8.5, 4.8.5.1, and 4.8.5.2. 

I NAS 1545 
Sheet 5 
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3.3.4 

3.3.4.1 

303.5 

3.4 

3.4.1 

3.4.2 

3.4.2.1 

3.4.2.2 

3.4.2.3 

Infrared Signature. The infrared signature of the as-received coating 
(both Type I and Type II) shall be established at the time of qualifi- 
cation from three (3) separate batches. Each new batch shall be tested 
for its infrared signature. The IR signature of the new batch shall 
match the averaged signature of the qualification lots within 10% of 
the peak values. Additional major peaks or missing major peaks (ob- 
served previously), when tested in accordance with the provisions of 
4.8.6.1 shall be cause for rejection of the batch. 

Type II Infrared Signature. The maximum percent infrared total reflec- 
tance of the Type II topcoat, when determined in accordance with the 
provisions of 4i8.6.2 shall be less than 10% that of magnesium carbonate 
throughout the range of 1000 to 2700 nanometers. 

Total (Solids) Contents. The total solids content for the admixed com- 
ponents shall not vary from the established percentage by more than 
2 2 percent. The nonvolatile content of each of the components shall 
be determined separately in accordance with 4.8.7. 

Component Requirements, 

Appearance and Condition in Container. Freshly opened full containers 
of the coating material shall be free from lumps, skins, grit, floccu- 
lent resinous precipitates, and coarse particles. The coating shall 
show no more settling than can be dispersed by five minutes of agitation 
to a smooth homogeneous condition, when tested as specified in 4.8.8. 

Storage Stability. Previously unopened packaged components, after a 
minimum storage period of at least one year from date of manufacture, 
in a temperature range of 5" to 40°C (40" to 1OOOF) shall meet all the 
requirements specified herein plus scoring no less a rating than an 
average of seven (7) for: 

Changes in pressure (either positive or negative), 

Presence of grains 3.18 mm (.125 inch) diameter, 
Presence of gelatinous Iuinps, or 
Presence.of streaks in a brushed film; when tested in 
accordance with 4.8.9. 

a.) Formation of skins, 
b.) 
c.) Corrosion of the container, 
d . )  Odors of spoilage, 
e.) 
f.) 
9.) 

Accelerated Storage Stability. The product, as packaged by the manu- 
facturer, shall meet all the requirements specified in 3.4.2 after 7 
days, when stored in accordance with 4.8.9.1. 

Shelf Life - Shelf life shall be one year from the date of manufacture. 
Shelf life may be extended, one time only, for one additional year upon 
verifying conformity to 3.4.1, 3.5*1, 3.5.2, 3.5.6, 3.6.2, and 3.7.1. 

Freeze/Thaw Stability. The product as packaged by manufacturer shall 
score no less than seven (7) average rating when testea in accordance 
with 4.8.9.2 

I I NAS 1545 
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3.5 

3.5.1 

3.5.2 

Mixed Coatina Reauirements 

'$praying P roper t i es  and Surface Appearance. Sprayed coats  o f  t he  mixed 
coat ing,  t h inned  i f  required, t o  meet v i s c o s i t y  as s p e c i f i e d  i n  3.5.3, 
s h a l l  be smooth, un i fo rm and f ree  o f  bubbles,- p inholes,  ho l idays,  and 
o t h e r  f i l m  i r r e g u l a r i t i e s .  The spray-appl ied f i lms ,  d r i e d  under t h e  
c o n d i t i o n s  Spec i f i ed  i n  4.7 through 4.7.4, s h a l l  p r o v i d e  a su r face  f r e e  
from g r i t  seeds, streaks, b l i s t e r s ,  orange peel ,  or o t h e r  su r face  de- 
fec ts  when observed as i n d i c a t e d  i n  4.8.10. Surface de fec ts  caused by 
t h e  p r imer  s h a l l  n o t  be cause f o r  r e j e c t i o n .  

Dry Time, The app l i ed  c o a t i n g  s h a l l  a i r  d r y  w i t h i n  t h e  f o l l o w i n g  maxi- 
mum t ime pe r iods  when t e s t e d  i n  accordance w i th  t h e  noted paragraph. 

a. Dust Free 

b. Dry 

cb Res 

d. Dry 

e. Dry 

(Pr 

45 minutes 4,8.11 l i n t  o r  
powder method 

4.8.11 t o  Recoat 2 hours 

stance t o  Mar r i ng  by Tape 4 hours 4.8.11.1 

t o  Stack 
n t  f r e e  t ime)  

6 hours 4.8.11 

Hard 7 hours 4.8.11 

3.5.2.1 Resistance t o  Marr ing by Taping. A l l  c o l o r s  and g l o s s  ranges s h a l l  be 
s u f f i c i e n t l y  cured a f t e r  4 hours d r y i n g  tirne a t  standard c o n d i t i o n s  t o  
pe rm i t  t a p i n g  w i thou t  permanent mar r i ng  o f  t h e  p a i n t e d  surface. 

3.5.3 

3.5.4 

3.5.5 

3.5.6 

V iscos i t y .  The v i s c o s i t y  f o r  a l l  c o l o r s  and g loss  ranges o f  t h e  f r e s h l y  
mixed m a t e r i a l  s h a l l  be adjusted, i n  accordance w i t h  3.5.1, t o  t h e  v i s -  
c o s i t y  recommended by t h e  manufacturer f o r  spray a p p l i c a t i o n .  A f t e r  
s tanding f o r  s i x  hours i n  a c losed c o n t a i n e r  and i f  necessary w i t h  ad- 
d i t i o n  o f  a volume of t h inne r ,  s p e c i f i e d  by  t h e  manufacturer, ( t h a t  
doesn ' t  exceed t h e  VOC l i m i t a t i o n )  t h e  c o a t i n g  s h a l l  s t i l l  be sprayable 
as determined by  measuring t h e  v i s c o s i t y  i n  accordance w i t h  4.8.12. No 
more than 5 seconds increase i n  v i s c o s i t y  s h a l l  be al lowed. 

S e t t l i n g .  A f te r  s tanding und is tu rbed  f o r  6 hours, t h e  mixed and ready 
t o  use c o a t i n g  m a t e r i a l  s h a l l  be f r e e  of c u r d l i n g ,  p r e c i p i t a t i o n ,  and 
separat ion which cannot be e a s i l y  red ispersed by  manual ly remixing. 

- Odor. The odor of t h e  c o a t i n g  as packaged, o r  as a wet ( o r  d r y )  f i l m  
a f t e r  a p p l i c a t i o n ,  s h a l l  be c h a r a c t e r i s t i c  o f  t h e  r e s i n s  and t h i n n e r s  
used and s h a l l  n o t  be obnoxious when t e s t e d  i n  accordance w i t h  4.8.13. 

Pot L i f e .  The c o a t i n g  m a t e r i a l  a f t e r  m i x i n g  and reducing f o r  spray 
s h a l l  have a minimum p o t  l i f e  o f  6 hours. A f t e r  s tanding f o r  6 hours, 
t h e  m a t e r i a l  s h a l l  conform t o  t h e  requirements s p e c i f i e d  i n  3.5.1 
(Spraying P r o p e r t i e s ) ,  3.5'2 (Dry ing  Time), 3.5.3 ( V i s c o s i t y ) ,  3.5b4 
( S e t t l i n g ) ,  and 3.5.5 (Odor). Continuous a g i t a t i o n  i s  p e r m i s s i b l e  
d u r i n g  t h e  p o t  l i f e  determinat ion.  
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3.5.7 

3.6 

3.6.1 

3.6.2 

Fineness of Grind. The fineness of grind of the mixed paint shall be 
not less than 7 for the gloss coatings and not less than 5 for the lus- 
terless coatings. The tests shall be made 1 hour after mixing, in 
accordance 'with 4.8.15. 

Optical properties 

Color. The color of the coating applied in accordance with 4.7, after 
drying 7 days at standard conditions, shall match the FED-STD-595 chip 
as indicated in 1.4.1, when tested as indicated in 4.8.16. After an 
exposure of 50 hours in a weatherometer as specified in 4.8.28, or to 
one (1) year of outdoor weather as specified in 4.8.29, slight visible 
staining shall not constitute failure. Slight staining is defined for 
the purpose of this specification as that discoloration which is visual- 
ly detectable when the exposed coating is compared to an unexposed 
coated panel o f  the same material. 

Gloss. The specular gloss of the spray applied coating measured in ac- 
cordance with 4.8.17, after drying 7 days at standard conditions per 
4.6, after 500 hours of weatherometer exposure per 4.8.28, or after one 
( 1 )  year of outdoor exposure per 4.8.29, shall meet the requirements o f  
Table II. Prior to measuring the gloss, the exposed panels shall 'be 
lightly cleaned in a dilute (1:lO) solution of detergent conforming to 
MIL-C-87936 Type I, or equivalent, in distilled or deionized water, 
rinsed in distilled or deionized water, and then blotted dry with clean 
lint free paper or cloth toweling. The panels shall then be dried at 
standard conditions for one hour before measuring the gloss. 

TABLE II 

Specular Gloss 

I As Applied With I After Weathering I After Exposure I 
I 16 hours dry time I 500 Hours per 4.8.28 I 300'F-4 hours I 
i Maximum Minimum 1 Maximum 'Minimum ¡Maximum Minimum i 

Measured at 60' I I I I 
Gloss Colors(60") i . 90 i 80 i 80 i 
Lusterless Colors I 7 0 1  7 O 1 7  o ¡  

I I 
Measured at 85' I I I I 
Lusterless Colors I 3 0 1  3 O I 3  0 1  

3.6 .3  Hiding Power. The minimum contrast ratio of white and light tint coatings 
at a maximum dry film thickness o f  0.05 mn (0,002 inch) shall be 0.95 when 
tested in accordance with 4.8.18. 

3.7 Mechanical Properties 

3 .7.1 Wet Tape Adhesion. The coating applied to panels in-accordance with 4.7, 
cured for 7 days at standard conditions, and immersed in f l u i d s  i n  
accordance with Table IV, shall exhibit no loss of  adhesion between 
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