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FOREWORD

This specification|is taken directly, and is a restatement in AMS format of the ASsoeciation of European
Airlines (AEA) do¢ument “Unified Specification for Future Aircraft Paint Finishes - Airlipe Exterior Paint
System”. This in furn is based upon the AEA document, “Aircraft Exterior Finishes, Performance

Characteristics offthe Ideal Exterior Paint Scheme”. See 8.1.

1. SCOPE:

1.1 Form:
This specification defines requirements for a high gless paint system for use on ciyil aircraft.

1.2 Application:
This high gloss paint system may be used on external surfaces of civil aircraft, butfusage is not
limited to such applications. This standard may also be used as a basis for special|coatings such as
anti-erosion, gnti-slip, semi-gloss and.matt coatings.

1.3 Classification:

Specific classgs are notdefined. The supplier shall define the paint system (see 3.1). Typically it
consists of a gombination of the following types of products:

Pretreatment
Primers, undekcgats—and-fillers

Intermediate coats, such as a selective strippable coat
Top coats

Clear coats

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
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All rights reserved. Printed in U.S.A.
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1.4

2. APPLICABLE D

2.1

2.2

2.3

Safety - Hazardous Materials:

While the materials, methods, applications, and processes described or referenced in this
specification may involve the use of hazardous materials, this specification does not address the
hazards which may be involved in such use. It is the sole responsibility of the user to ensure
familiarity with the safe and proper use of any hazardous materials and to take necessary

precautionary

measures to ensure the health and safety of all personnel involved.

The issue of the
specification to

document unles
canceled and nq
shall apply.

SAE Publicati
Available from
AMS 4037
AMS 4041

MA4872

ASTM Publications:

Available from

ASTM D 3960

U.S. Governm

OCUMENTS:

following documents in effect on the date of the purchase orderforn
he extent specified herein. The supplier may work to a subsequent

superseding document has been specified, the last published issue

hNS:
SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

Aluminum Alloy, Sheet and Plate 4<4Cu 1.5Mg 0.60Mn Solution He
Aluminum Alloy, Sheet and Plate 4.4Cu 1.5Mg 0.60Mn Alclad 2024 3
2024, -T3 Flat Sheet; 1-1/2% Alclad 2024-T351 Plate

Paint Stripping of Commercial Aircraft - Evaluation of Materials and

ASTM, 100<Bafr Harbor Drive, West Conshohocken, PA 19428-295
Volatile-Organic Content (VOC) of Paints and Related Coatings

ent,Publications:

ns a part of this
revision of a

5 a specific document issue is specified. When the referenced document has been

of that document

ht Treated
ind 1-1/2% Alclad

Process

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094.

MIL-PRF-85285 Coating, Polyurethane, High-Solids

FTMS 141

Method 4331 — Spraying Properties
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2.5

ISO Publications:

Available from American National Standards Institute, Inc., 11 West 42nd Street, New York, NY
10036-8002, and International Organization for Standardization (ISO), 1, rue de Varembé, Case
postale 56, CH-1211 Genéve 20, Switzerland.

ISO 1512
ISO 1513

Paints and Varnishes - Sampling
Examination and Preparation of Samples for Testing

ISO 1514
ISO 1517
ISO 1518
ISO 1519
ISO 2409
ISO 2812-1
ISO 2813

ISO 3270

ISO 3678
ISO 4617
ISO 4618
ISO 4628-1/-2

ISO 6272
ISO 6860
ISO 7253
ISO 7724
ISO 9117
ISO 11507

Standard Panels for Testing

Surface Drying Test (Ballotini Method)

Scratch Test

Bend Test (Cylindrical Mandrel)

Cross Cut Test

Resistance to Liquids, Part 1 - General Methods

Specular Gloss of Non-metallic Paint Films at-20 Degrees, 60 D
Degrees

Paints and Varnishes and Their Raw Materials - Temperatures &
Conditioning and Testing

Print-free Test

Paints and Varnishes - List of Equivalent Terms

Paints and Varnishes — Vocabulary

Evaluation of Degradation ef Paint Coatings - Designation of Int
and Size of Common Types of Defect

Part 1 General Principles and Rating Schemes

Part 2 Designation ‘of/Degree of Blistering

Falling Weight Test

Bend Test (Conical Mandrel)

Resistance to Neutral Salt Spray

Paints and-Varnishes - Colorimetry

Deterivination of Through-Dry State and Through-Dry Time
Exposure of Coatings to Artificial Weathering, - Exposure to Flu
Water

egrees and 85

ind Humidities for

bnsity, Quantity

brescent UV and

AECMA Spec

fircations:

Available from European Association of Aerospace Industries, Gulledelle, 94-b.5, B-1200 Brussels,

Belgium.

EN 2090
EN 3665
EN 3997

Aluminum Alloy 2024-T3 - Clad Sheet and Strip
Paints and Varnishes - Filiform Corrosion Test
Aluminum Alloy 2024-T3 - Unclad Sheet and Strip
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2.6

2.7

3. TECHNICAL REQGIREMENTS:

3.1

3.2

DIN Publications:

Available from Deutsches Institut fuer Normung, Burggrafenstrasse 6, D-10787 Berlin, Germany.

DIN 6175

Definitions:

Farbtoleranzen fuer Automobillackierungen; Unilackierungen (Tolerances For

Automotive Paints; Uni-paints)

Definitions of {ferms and expressions used for paints as given in ISO 4617 andtSO

with the excef

PAINT SYSTH
material as ne
required.

APPROVING

BATCH: Quar
same producti

VOLATILE OFR
compounds, ¢
completely ref

carbon monoxide, carbon dioxide and\carbonates, and which has a vapor pressurg

mm Hg) or md

OEM: Origingl Equipment Manufacturer

UNIFIED SPE|
as possible wi
Performance

tion of those defined below:

M: The exterior coating for a civil aircraft consisting of one or more
cessary to fulfill the requirements of this specification and any chem

AUTHORITY: Either the user or user’s delegated organization.

tity of one component of a product with:the same composition and rg
on run.

RGANIC CONTENT (VOC): VOC, is composed of one or more volatil
pntaining at least elements of carbon and hydrogen or in which hydrg
laced by halogens, oxygen,sulfur, phosphorus or nitrogen, and with

re, at 20 °C (68 °F).

th thosecharacteristics detailed in the AEA document “Aircraft Exter
Characteristics of the Ideal Exterior Paint Scheme”. See 8.1.

4618 shall apply,

oats of specific
cal pre-treatment

psulting from the

b organic

gen is partially or
the exception of
p of 1.3 kPa (10

CIFICATION: Is an alignment and updating of the current OEM specifications as much

or Finishes,

Materials:

The paint system shall consist of the minimum number of products and coats, including pre-
treatment, as shall be necessary to achieve the performance requirements detailed in this standard.
Composition of these products is not specified. For guidance on composition, see 8.1.

Properties of Liquid Paint:

A summary of

paint system product requirements is shown in Table 1.
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TABLE 1 - Properties of Liquid Paint

Test Panel and

Property Requirement Paint System Conditioning Test Method
1) Quality 3.21 Paint components  As received in ISO 1513
original containers
2) Application 3.2.2 2024-T3 clad ISO 3270 FTMS 141
Properties gnd test panels I/ Method 4331
Finish
3) VOC, g/l Equal to Paint components  Mixed, prepared ABTM D 3960
reference value. 2/ for use. and Table 2
4) Pot Life 4 hours, min, Paint components  Mixed, prepared
in accordance for use:
with 3.2.4
5) Drying Timg Pigment coat: 2024-T3 clad 1ISO*3270
8 hours, max 3/ test panels 1/
5.1) Tack Free Topcoats: IO 1517
Time 2 hours, max
5.2) Print Free Primers: IO 3678 Use
Time 2 hours, max 1000 grams (2.2 Ib)
Topcoats: weight
6 hours, max
5.3) Through Dry Topcoats: IO 9117 Use
Time 24 hours, max 1500 grams (3.3 Ib)
ne¢edle weight
6) Shelf Life 3.25 Paint components  In original containers
1/ Surface preparation and paint system applied shall be in accordance with 5.2 and 5.2.4.
2/ VOC referende valug is that agreed upon during qualification by purchaser and manufacturer.
For recommepded values, see 3.2.3. |
3/ In a multi-coat paint system, the coat containing color pigment shall be capable of application

over the undercoats which compose the system, and be surface dry within 8 hours.
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3.2.1 Quality: Paint components taken from original or laboratory containers as received shall be free
from extraneous matter and show no skinning, gelling, hard settlement or other objectionable
properties which will prevent satisfactory application to produce a defect free film.

3.2.2 Application Properties and Finish: Paint film shall show an opaque even finish with good levelling,
free from runs, sags, wrinkling, pinholing, streaking or other defects.

3.2.3 Volatile Organic Content: Maximum recommended VOC values for compliant coatings are as

shown in Taple 2:
TABLE 2 - Volatile Organic Content
VOC - g/l, max
Product Category Type (excluding water)
Pretr¢atment primer ~ Wash primer 780
Primers, undercoats 2 (or 3) component polyurethane 350
and fillers and epoxy
Intermediate coat Selective strippable, coat 780
Top doat 2 (or 3) component 420
Clear|coat 2 (or 3) component 520
Note:[ VOC values quoted arestaken from UK EPA Guidance Note for
“Coating and Recoating’/of Aircraft and Aircraft Components” PG6
40(94).
3.2.4 Pot Life: Tegt panels shall\be prepared from paint that has been held four hours after mixing

components
requirement

3.2.5 Shelf Life: A

from theirigriginal containers. When tested, the dry film shall confo
5 of Table-3.

m to the

and, unless

fter 24 months from date of manufacture, at 0 to 30 °C (32 to 86 °F),

otherwise ad

2l lo £ + 2l L + H oo
ICTTU UPUTT DY THarmuravturch artu SUpPpPncT, CUTTTYUTITTILS 1T T UTTYITT

conform to the requirements of Table 3.

3.3 Tests on the Dry Film:

The dry film of the paint system on test panels shall conform to Table 3.

| containers shall
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TABLE 3 - Properties of Dry Film

Test Panel
and Paint
Property Requirement System Conditioning Test Method
1) Gloss 90 units, min 2024-T3 clad ISO 3270 ISO 2813
testpanelsf 60° meter
2) Initial Color EI)E*ab max compared to 2024-T3 clad ISO 3270 ISO 7724
reference color type in 4.6.1  test panels 1/ 5.3
3) Adhesion — Grade 0 2024-T3 clad ISO 3270 ISO 2409
Cross Hatch test panels 1/ Tape: 3M 250
(not older than
6 months from
date of
manufacturing)
4) Impact 92 cm-kg (80 inch-Ib), min. 2024-T3 clad ISO 3270 ISO 6272
(reverse) No cracking or loss of test panels 1f
ddhesion.
5) Flexibility — 12 mm (0.5 inch) from 2024-13 clad ISO 3270 ISO 6860
Conical 3 mm (0.12 inch) diameter test panels 1/
Mandrel gnd, min. No peel, no
damage, no cracking.
6) Flexibility - 100 mm 2024-T3 clad -55°C+2 ISO 1519
Cylindrical (# inches), min. test panels 1/ (-65 °F + 4)
Mandrel No peel, no damage,
o cracking.
7) Water 2024-T3 clad ISO 2812-1,
test panels 1/ method 1
14 days at
23°C+2
(73°F +5)
a) Blistering D max. 2/S max. 1 ISO 4628 1/2
(i.e. microblistering)
b) Grade 1, max ISO 2409
c) Penetration No penetration to ISO 1518
the substrate. Use 1200 g
(2.6 Ib)

needle weight
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TABLE 3 - Properties of Dry Film (Continued)

Test Panel
and Paint
Property Requirement System Conditioning Test Method

8) Fluid No blisters; minor defect 2024-T3 clad ISO 2812-1, ISO 1518
Resistance - within 1.5 mm (1/16 inch) test panels 1/, method 1; Use 1200 g
Hydraulic fluid  of scribe allowable. No scribed to metal (2.6 Ib)
Skydrol LD4, penetration to the substrate.  substrate needle weight
Hy]et 1IV-A immnr{iafnl\][
or equivalent before immersion

30 days at
23°C*2
(73 °F £ 5)
9) Corrosion d mm (1/8 inch) max 2024-T3 clad, and EN 3665 EN 3665
Resistance —  dreep from scribe 2024-T3 unclad 1000 hours
Filiform test panels 1/
10) Corrosion 3 mm (1/8 inch) max 2024-T3 clad, and ISO 7253 ISO 7253
Resistance —  dreep from scribe 2024-T3 unclad test 3000 hours
Salt spray panels 1/
11) Artificial Gloss retention: 80% 2024-T3 clad ISO 11507, 1000 haurs, I1SO 2813
Weathering min of initial value test panels 1/ UVB 313, light 4 hoyrs, 60° meter
humidity 4 hours
Color retention: DE*4p, ISO 7724
4 units max compared
tp initial value
12) Washability Gloss retention: 95% 2024-T3 clad Cleanability test in ISO 2813
(Cleaning min of initial value test panels 1/ accordance with 60° meter
efficiency) MIL-PRF-85285
13) Strippability 95% removal/min in 2024-T3 clad 96 hours at 70 °C £ P 5.4
7 hours. lnthe case test panels 1/, (158 °F £ 5)
df selective removal, except panel
ro p&ravanent size: approx.
degdradation of remaining 300x300 mm
coat. (12 x 12 inches)

14) Restoration Shall conform to 55
requirements
of Table 3

15) Heat stability ~ No peeling, cracking, or 2024-T3 clad 100 hours at ISO 1519,
damage after bend test test panels 1/ 150°C +2 ISO 3270
180° around 25 mm (302 °F £ 5)

(1 inch) mandrel; color
change accepted

1/ Surface preparation and paint system applied shall be in accordance with 5.2 and 5.2.4.
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4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility

for Inspection:

Before shipment the manufacturer in order to ensure conformity to the composition and performance
established during type approval, shall test a representative sample of each batch of the material,
taken in accordance with ISO 1512.

NOTE: The
any 9

4.2 Approval:
4.2.1 Qualification

4.2.2 Manufacturg
inspection o
sample. Ifn
manufacturi
changesini
product mad

4.3 Reports:
The supplier g

certificate sha
identification,

Puality Assurance Authority may take samples of the material and;it
tage of manufacture or from any portion of the consignment forinsp

sample shall be approved by approving authority befare use.

r shall use ingredients, manufacturing procedures,’processes, and n
h production product which are essentially thexsame as those used ¢
bcessary to make any change in ingredients in type of equipment fo
g procedures, manufacturer shall submit\for reapproval a statement
hgredients and/or processing and, whé&n requested, sample product.
e by the revised procedure shall ngtbe shipped prior to receipt of re

f the product shall furnish)with each shipment a certificate of conforn
| include the purchase order number, lot number, AMS 3095, manuf
and quantity.
nd Retesting:

n usedin-the above tests fails to meet the specified requirements,

ilure of any retest specimen to meet the specified requirements shal
rejection of thivmrmemmm&mw

4.4 Resampling a
If any specimg
product may b
specimen. F

4.5 Rejections:

e based on the results of testing three additional specimens for eac

b ingredients at
ction.

nethods of

n the approval
processing, or in
of the proposed
Production
approval.

nity. This
pcturer’s

drI:sposition of the

nonconforming
be cause for

Coating compound not conforming to this specification, or to modifications authorized by the
purchaser, will be subject to rejection.

5. TEST METHODS:

5.1 Standard Conditions:

All tests shall be carried out in conformance with the temperature and relative humidity specified in
ISO 3270 unless otherwise specified.
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5.2 Preparation of Test Specimens:

Test panels shall be prepared and coated as follows:

5.2.1 Use test panels made from unabraded aluminum sheet, measuring 150 x 100 mm (6 x 4 inch) and
0.8 mm (0.03 inch) thick unless otherwise specified, conforming to EN 2090 or AMS 4041
Aluminum alloy 2024-T3 clad, or EN 3997 or AMS 4037 Aluminum alloy 2024-T3 unclad as
specified in Tables 1 and 3.

5.2.2

5.2.3

52.4

5.3 Test Method f

531

5.3.2

5.3.3

5.3.4

535

degreasing

Detergent ngrease the panels as follows: Remove protective oil or grease eithg

or equivalent and rinse with solvent. Allow to dry.

Apply other

Paint Applic
instructions.
specified be

Prepare and

Measure X;
under test a

Calculate L
with 1ISO 777

Calculate DE

in accordang

Calculate x4

r solvent washing according to ISO 1514. Lightly abrade with fine g

htion: Prepare and apply the coatings in accordance with the manufa
Allow to dry in a vertical attitude with free access of air for 7 days u
ore testing.

br Measurement and Comparison of €olor:

apply panels in accordance with 5.2 and 5.2.4.

Y10, Z3p tristimulus valueS.using a colorimeter according to I1ISO 77
nd the reference color standard

F, a*, b* for both the,panel under test and the reference color standa
F* o for theddifference between the panel under test and the referen
e with SO 7724/3. Note: Most colorimeters will automatically calcul

hb@nd y,q for the panel under test, using Equation 1:

P4/1. Note: Most colorimeters will automatically calculate such values

br by vapor
rade Scotchbrite

pre-treatment if specified by the manufacturer of the coating system im accordance with
the manufagturer’s instructions.

cturer's
hless otherwise

P4/2 for the panel

d in accordance

D .

ce color standard
hte such values.

XlO

X o=
10
X0+t Yo+t 2y

_ Y10
Yio VST ETRAT)

(Eq. 1)

-10 -
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5.3.6 Plot x;5 and y,o on the graph in Figure 1 and determine for which area the color corresponds.

5.3.7 Select the corresponding DE appropriate to the color under test and use in accordance with the
requirements in the table below:

—~—r = o d TrTrrT T T TT T1 T 1
—— 13 111‘} 14 1' A%_: e + II{] - e 14 }
T T e = T =+ + :
it 0 18 BE DS 17
SR e oo T b e
» 41 it 53/ T t Tr% t - = + 1
- - + i at < o . I + ;
T N e o1 imaa: aan st :
MR Jl 5,.0 .I v i 'i + % 1
o st i : =
? - + T 111 1 1
KSOO C +— 550 :
— a4
¢ 1 ; L' -
0.6 T C 560 "
-+ : T 1 8t T
; . l - —
~—t= - { e vs: ot Fjunss T ’;
05 — M % N 1 \'%l +— H ;
T AT T A e
. + T ) 4 T .
3 2 Sesge panes geeTEL T, 1 a3 5as Fap. LUt asmas
[] —3- : + T + +
R RS s R T - K ieesomanat
2 o Tt D :
— 4 ~- T R Y L
TR e SRR TR
1 i . ¢ 10 -
- A : S 620 63
= ‘ + : bl
v e et e e e . e
AT = — 1 1 " 1690 bis 780
; ==
+ L
e
60 PRPPN BB 4% PRPES PPREY SSUYR BPYDS SRREE MapRe : —A—:
: X122 is ¥ -0l 50004 DRSS TODES SE DS DR 1:'; 0604 $900d aaat o
O koo TTTTRR RS SERRE EREEE SR o08 Fysss soas: : :
0.2 0,3 0.4 0.5 0.8 U7 0‘1
X10
Area on Graph Color Area Allowable AE*,, for Aerospace
A Whites and off whites 0.45
B Greens, blues and purples 0.75
C Yellows 1.05
D Reds 1.35

NOTE: Further explanation of the derivation of allowable AE*,; for aerospace is given in 8.2.

FIGURE 1 - CIE Chromaticity Diagram - Color Difference Tolerances
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