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COATING MATERIALS,.FLUOROCARBON (FKM) ELASTOMERIC

1. SCOPE:

liquids.

specification.

1.4 Safety - Hazardous Materials:

1.3 Classificdtion: The requirements specified herein and in the app
detail spgcification define each coating material on the basis of
primary ugage and color which are_shown in the title of each det3

While the materials, methods, app}
and procegses described on.referenced in this specification may i
use of hazardous materials, this specification does not address t
which may [be involved dn-such use.
user to epsure familtarity with the safe and proper use of any hg
materials|and to take necessary precautionary measures to ensure
and safety of all personnel involved.

2. APPLICABLE|DOCUMENTS: The following publications form a part of f{
specificatiom 'to the extent specified herein. The latest issue of

It is the sole responsibility

1.1 Form: Thils specification and its supplementary detail specificafiions cover
fluorocarton (FKM) elastomeric coating materials for fiber-reinfgrced-resin
composite |[structures in the form of two-component brushabie or sprayable

1.2 Applicatign: Primarily for protection of aircraft and missile radomes and
other compgonents from rain erosion, aerodynamic heating, precipiffation
static buyld-up, thermal flash exposure, and weathering.

licable
its
il

ications,
nvolve the
he hazards
of the
zardous
the health

his
 SAE

PA 15096-0001.

publications shall apply. 1The applicable issue of other publicat?
be the issue in effect on the date of the purchase order.

ons shall

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale,

SAE Technical 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.

Copyright 1990 Society of Automotive Engineers, Inc.
All rights reserved.
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2.1.1 Aerospace Material Specifications:

AMS-2825 - Material Safety Data Sheets

AMS-3609 ~ Plastic Sheet, Methyl Methacrylate, Heat Resistant

AMS-3821 - Cloth, Type "E" Glass, "B" Stage Epoxy-Resin-Impregnated,
7781 Style Fabric, Flame Resistant

AMS-3831 - Cloth, Type "E" Glass, "B" Stage Epoxy-Resin-Impregnated,
7781 Style Fabric, FTame Resistant, Improved Strength
AMS-3844 - Cloth, Type E-Glass, Style 7781 Fabric, Hot-Melt,

Addition-Type, Polyimide Resin Impregnated
AMS-3849 - Cloth, Quartz, Style 581 Fabric, Hot-Melt, Addition-Type,

Polyimide Resin Impregnated

2.2 ASIM Publications: Available from ASTM, 1916 Race Street’, Phifadelphia, PA

19103-1187.

ASTM D|471 -~ Rubber Property - Effect of Liquids

ASTM D[1193 - Reagent Water

ASTM D|1475 - Density of Paint, Varnish, Lacquer; and Related Products
ASTM D|1644 - Nonvolatile Content of Varnishes

ASTM D[1824 - Apparent Viscosity of Plastisols and Organosols pt Low Shear

Rates by Brookfield Viscometer

2.3 U.S. Government Publications: Available from Standardization )ocuménts

Order Desk, Building 4D, 700 Robbins‘Avenue, Philadelphia, PA 19111-5094.

2.3.1 Federal Specifications:

PPP-P-1892 - Paint, Varnish, Lacquer, and Related Materials,|Packaging,
Packing, ‘ahd Marking of

2.3.2 Federal Standards:

FED-$TD-595 - Cdlor

2.3.3 Military Specifications:

MIL-F—7705 - Radome, General Specification for
MIL-P£25421 - Plastic Material, Glass Fiber Base-Epoxy Resin|, Low Pressure
Laminated

3. TECHNICAL REQUIREMENTS:

3.1 Detail Specifications: The requirements for a specific coating material
shall consist of all requirements specified herein in addition to
requirements specified in the applicable detail specification. In case of
conflict between requirements of this basic specification and an applicable
detail specification, requirements of the detail specification shall govern.

'I_Dlstnbuted_ander license from the IHS Archive
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Mo

Material:

The coating materials shall be pigmented, chemically

room-temperature-curing fluoroelastomeric compositions with appropriate
curing agents, in kit form, formulated to meet the requirements of 3.3.

e

rements of

.1 Air Quality Compliance: Coating materials shall meet the requi
the cognizant Air Quality Authority for the locality in which the coating
material is applied.

2.2 Accelerated Storage Stabi]ity:

Coating material components, stored

uncatalyzed for 4 days + 0.1 at 50°C + 1 (122°F 4+ 2), shall be free from

lumps, skins,

and gels and shall disperse readily to smooth, homogeneous

mixtureJ.

.2.3 Llong-Ti

e Storage Stability: Coating material components, “incl

primer
of this
stored f

.3 Propertieq:

.3.1 Mixed, |
after mi

.3.1.1 Nonvol
in acg

.3.1.2 Heigh

specification and the applicable detail specification a
or one year at 20° - 38°C (68° - 100°F).

uding the

and primer accelerator if applicable, shall meet the requirements

fter being

ncured Coating Materials: Shall meet“dthe following re
xing as in 4.5.1:

atile Content: Shall be not lTower than 10% by weight,
ordance with ASTM D 1644, Method A.

(0.N

.3.1.3 Viscos
0 0.5 (7
than 1

ASTM [

.3.1.4 Qdor:
.3.1.5 Pot Li

] closeq
manuf3

kg/L), determined in accordance with ASTM D 1475.

[1ty: Shall be 20 1000 centipoise (0.02 - 1.00 Pa-s)

3°F + 1) but shall not vary from the preproduction val
150 centipoise (#0.15 Pa-s), determined in accordance v
1824 using a(Model LVF Viscometer and No. 2 spindle.

Shall not-be obnoxious.
fe: Coating materials, stored at 20° - 30°C (68° - 86°

containers for not less than 4 hours and mixed in acco
cturer's instructions, shall show no evidence of lumpin

or sey

The product shall conform to the following requiremjnts:

uirements

determined

Per Unit Volume: Shall be'not lTower than 7.6 pounds per gallon

at 23°C +
e by more
ith

F) in
rdance with
g, seeding,

pplicable

detail specification, and shall dilute readily to a viscosity suitable
for application by spraying.

.3.2 Application Properties:

Coating materials, mixed as in 4.5.1 and applied

in accordance with manufacturer's instructions, shall meet the following
requirements:

.3.2.1 Recoat Time: Shall be not more than 30 minutes.

.3.2.2 Tack-~Free Time: Shall be not more than 4 hours, as shown by
of removal of the film, determined in accordance with 4.5.3.

no evidence

-3 -
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3.3.

3.3,

3.3,

3.30

3.3.

3.4,

4.1
0

3 Cured Coating Properties: Coating materials, mixed as in 4.5.1, applied
in accordance with manufacturer's instructions, and cured for 7 - 10 days

at 24°C + 2 (75°F + 4) shall meet the following requirements

and those of

the applicable detail specification. Application of antistatic topcoating

material over not-fully-cured base material shall not retard
curing of either the base compound or the antistatic topcoati

3.1 Peel Strength: Shall be not lower than 5 pounds force per
(876 N/m), determined in accordance with 4.5.4.

or inhibit
ng.

inch

3.2 Fluid Resistance: Coatings shall show no leaching of pigment, loss of

adhgsion, S )
requirements of 3.3.3.1 after being immersed as in 3.3.3:,2)
3.31.3.2.2, determined in accordance with 4.5.5. Peel testi
performed in accordance with 4.5.4 within 1 hour aftex remg

flufid.

3,2.1 Immerse in ASTM D 1193, Type IV, water at 38°C + 1 (100°F
) days + 0.1,

3.2.2 Immerse in ASTM Reference Fuel B (ASTM Bl 471) at 24°C + 2
+ 1.
3.3 He Coatings shall show no evidence of meltin

The coating components shall be uniform in quality and condit
eneous, and free from foreign material that would alter

functiion.

2 The applied coatings shall be smooth, continuous, uniform in
and flree from pihholes, cracks, bubbles, and other film impey

QUALITY |JASSURANCE PROVISIONS:

eel strength
1 and

ng shall be
val from

+ 2) for 4
(75°F + 4)
g, erosion,
in accordance
jon,

their use or

thickness,
fections.

Responslibidity for Inspection: The vendor of the product shall

samples
required tests. Purchaser reserves the right to sample and to

supply all
ing all
perform any

confirmatory testing deemed necessary to ensure that the product conforms to

the requirements of this specification and the applicable detai
specification.

1

-4 -
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4.2 Classification of Tests:

4.2.1

Acceptance Tests:

Tests for the following requirements

tests and shall be performed on each lot:

Accelerated Storage Stability
Nonvolatile Content

Wei

Vis
Odo
Pot
Pee
Sur

4.,2.2

4.2.2.1

cogni

offic

4.3
0

4.3.1

(%]

Preprod
preprod
shipmen
process
confirm

For d
reque

Sampling

For Acc
compone
require

Requirement Paragraph

ght per Unit Volume
cosity

are acceptance

Reference

[
Life

| Strength

Face Resistivity, Topcoated
ystems Only

W WD W W W
WWWlwwwmM
;_A)__l—l_a_.a.—lN
A~ B0 N —

See detailispecifi

iction Tests: Tests for all technical requirements are
iction tests and shall be performed priox<to or on the
t of a product to a purchaser, when a ©hange in ingredi
ing requires reapproval as in 4.4.2,<and when purchaser
ptory testing to be required.

irect U.S. Military procurement’; substantiating test da
sted, preproduction test matexial shall be submitted to
zant agency as directed by_the procuring activity, cont
pr, or request for procurement.

and Testing: Shall bevas follows:

pptance Tests: A sufficient quantity of each coating m
ht shall be selected at random from each lot to perform
tests. _The number of determinations for each require

be as specified<in the applicable test procedure or, if not sp

therein

4.3.1.1
from

, hot less than three.

A lot| shalt be all coating material produced in a single pro
the' same batches of raw materials under the same fixed

gation

Initial
ents and/or
deems

ta and, when
the

racting

hterial
all

ent shall
cified

Juction run
conditions,
ical process

intended to make the final product homogeneous, and presented for

vendor's inspection at one time.

A 1ot shall not exceed 500

gallons

(1893 L) and may be packaged in smaller quantities and delivered under
the basic lot approval provided lot identification is maintained.

4.3.1.2

When a statistical sampling plan has been agreed upon by purchaser and
vendor, sampling shall be in accordance with such plan in lieu of

sampling as in 4.3.1 and the report of 4.6 shall state that such plan
was used.

4.3.2

For Preproduction Tests:

As agreed upon by purchaser and vendor.

‘ D|str73.uted under license from the IHS Archive
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4.4 Approval:
4.4.1 Sample coating material shall be approved by purchaser before coating

material for production use is supplied, unless such approval be waived by
purchaser. Results of tests on production coating material shall be
essentially equivalent to those on the approved sampie.

Vendor shall use ingredients, manufacturing procedures, processes, and
methods of inspection on production coating material which are essentially
the same as those used on the approved sample coating materia] If

4'4.2

and/or
Progluction
hipped prior

4,5 Te
4,5.1 Each containep of coating material
11 or for
{ng shall be
Components

he
propotttions recommended by the manufacturer before sampling.

4,5.2
4.5.2.1

en Preparation:
imen Material:

Speci

Sped
clot

sped

Shall.‘be Taminates of epoxy-resin-impregnated glass
h, any fabric type,. conforming to any high-quality laminate material
ification, such as -AMS-3821, AMS-3831, or MIL-P-25421, éxcept that

imens for heat-resistance (4.5.9) and thermal flash resf
.10) shall be Jaminates of AMS-3844 polyimide-resin-impy
s cloth or ‘AMS-3849 polyimide-resin-impregnated quartz g
specifigdin the applicable test procedure. Specimens

sped
(4.5
glas
size
Tow
Sped
(80

imensiexcept those for peel strength, shall be sanded
um)-abrasive paper to remove the gtoss from the surface

stance
eghated
loth of the
shall be of

void content and representative of high quality laminatgs.

ith 180 grit
to be

coated; detergent washed and dried before being coated; spgcimens for
peel stre surface to
be coated. Nhen use of a primer is recommended by the coating material
manufacturer, specimens shall be primed after washing and drying; peel
strength specimens shall be primed on the sanded half.

Coating of Specimens: Specimens shall be coated with
rain-erosion-resistant base compound to a cured film thickness of

12 - 14 mils (0.30 - 0.36 mm) or, when top coating with antistatic
compound is specified, to a base compound thickness of not less than 10
mils €0.25 mm) and topcoated to a total cured film thickness of 12 - 14

4,5.2.2

mils (0.30 - 0.36 mm). Coatings shall be cured for not less
days at 24°C + 2 (75°F + 4).

than 10

—
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4.5.3

4.5.4

4.5.5

4.5.6

4.5.6.1
4.5.6.2

4.5.6.3
4.5.6.4

Tack-Free Time: Shall be determined on flat panels 1/8 x 3 x 8 inches
(3.2 x 76 x 203 mm) prepared as in 4.5.2. A strip of polyethylene film
0.004 inch + 0.002 (0.10 mm + 0.05) thick by 1 x 6 inches (25 x 152 mm)
shall be pressed on the surface of the coat\ng with a 1 ounce (28 gram)
weight (approximately 2 square inches (13 cm?)) in area. The film shall
be withdrawn at right angles to the surface of the coating. Tack-free
time may be determined on the panels on which peel strength is to be
determined, the film being applied to the sanded, or sanded and primed,
end of the panel.

Peel Strengthrr Sha]] be detern1ned on flat pane]s 1/8 X 3 x 8 inches

degree pull
strength

cimens. If
el surface,

shall be reported as the average of the peak leads for all spe

the coajting fails cohesively and does not separate from the pa

peel strength shall be reported as greater.than the observed p

Resistance: Shall be determined:on flat panels 1/8 x 3
/6 x 203 mm) prepared as in 4.5.2, three panels being i
each telst fluid. After exposure, the panels shall be removed
test fluid, wiped clean with lint-free paper towels or lint-fr
examined visually for deterioration of the coating, and the pe
determijned as in 4.5.4.

Rain-Erpsion Resistance: - Shall be determined as in 4.5.6.4 on
airfoillshaped specimens:conforming to Figure 1 prepared as in
specimens shall be tested after exposure under each of the fol
conditipns:

As cured,

Aged
(401°

in a&wcirculating-air oven for 24 hours
F+4).

+ 0.25 at 205°C ¢

ak load.

8 inches
mersed in
rom the
e cloth,

1 strength

4.5.2; six

owing

After weathering as in 4.5.11.

Procedure: One specimen shall be mounted near the tip of ea
pitch blade of a suitable diameter 2-blade propeller, driven
horizontally by a variable speed motor designed to permit te
specimens at a speed of 500 miles per hour + 5 (805 km/h + 8
test area of each panel. A suitabie water ring, mounted abo
rotating blade, shall be used to simulate a natural rainfall
1.00 inch + 0.01 (25.4 mm + 0.3) per hour and an approximate
droplet size impinging on the center section of the panel.
propeller shall be rotated and the time for each specimen to
through the coating shall be recorded. Report the average o
erode-through times for each test condition.

ch 0 degree

sting the
) at the
ve the

of

1y 2-mm
The

be eroded
f the six

-7 -
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4,5.7 Electrical Transmission: Shall be determined, using flat panels
0.050 - 0.065 inch (1.27 - 1.40 mm) thick by 24 inches (610 mm) square

prepared as in 4.5.2, on equipment meeting the transmission efficiency
test of MIL-R-7705 and in accordance with MIL-R-7705 and as follows;
uncoated panels shall be used as controls:

4,5.7.1 Panels shall be subjected to one-way microwave power measurements at
incidence angles of -30 to +30 degrees, using parallel and perpendicular
polarization of the incident energy, at a frequency of 9.375 Gigahertz,
after exposure to each of the following conditions:

4.5.7.1.1 0

4,5.7.1.2 THe panels of 4.5.7.1.1 after exposure for 7 days at,38°C |+ 2
(100°F + 4) and relative humidity of 95% + 5.

4.5.7.1.3 One panel as cured and one control panel after, weathering |as in 4.5.11.

4.5.7.1.4 One panel after heating for 24 hours + 0.5 @t 205°C + 2 (401°F + 4).

4.5,7.2 The [panel shall be clamped perpendicular to, and at the apprioximate
midpoint between, the horns with the center of the panel coilncident with
the centerline of the horns. The clamp ‘shall be of wood, shall extend
the [full length of the bottom edge of the panel, and shall cover not
morel than 1 inch (25 mm) of the edge. If the clamp causes ijnterference,
it shall be covered with absorbing material.

4,5.7.3 The panel, in the clamp, shall”be mounted on a turntable with provisions
for moving the panel through O to 70 degrees and for laterall movement of
not lless than 1 inch (25'mm). Readings shall be taken in majximum
increments of 10 degrees and each 0.1 inch (2.5 mm) setting [for angles
up tp 30 degrees. Test data shall be converted to, and reported as,

percpnt transmission by the equation:

T
% Transmission—=

=S x 100
Th
wherp,
Tg = Power transmission of coated panel at 20 degrees parallel
polarization,
Tp = Power transmission of uncoated panel at 20 degrees parallel
polarization.

4,5.8 Surface Resistivity: Shall be determined on the applicable coated panels
of 4.5.7, after each conditioning of 4.5.7.1, as follows:

4,5.8.1 Equipment shall be a 500-VDC megohmmeter having a range of
1 - 1000 ML, suitable brass or steel wool faced, spring loaded
electrodes, and an AMS-3609 acrylic plastic sheet 1/4 x 24 x 24 inches
(6.4 x 610 x 610 mm) as shown in Figure 2.

-8 -
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N

5.1

.6

6.1

7

.5.8.2 Procedure: The template shall be placed over the panel to be tested.

The two electrodes, with their leads connected to the megohmmeter, shall
be placed to coincide, in turn, with each pair of holes in the

template. A total of 17 readings, taken with uniform pressure of 3 - 5
pounds force (13 - 22 N) on the electrodes, shall be taken on each panel
and the average of the readings reported.

.5.9 Heat Resistance: Shall be determined on flat panels 1/8 x 3 x 8 inches

(3.2 x 76 x 203 mm) prepared as in 4.5.2. Panels shall be heated in a
circulating-air oven for 24 hours + 0.25 at 260°C + 5 (500°F + 9), cooled
to room temperature, and examined.

0 Thermpl Flash Resistance: Shall be determined on flat pangélp 1/8 x 4 x
4-1/2| inches (3.2 x 102 x 114 mm) prepared as in 4.5.2. “"The|coating
shall| be exposed to a quartz lamp radiation source with, specgral quality
representative of 2200°K (3468°F) black body radiatiow with pne thermal
flash|{ pulse of 80 fluence at 55 cal/cm?. second, ant with mu t1p1e
thermal flash pulses (not less than 3) of 120 fluence at 32 tal/cm2-
second. Operational characteristics of the apparatus shall finclude a
pre-set irradiance level and precise regulation of overheatipg and of
contamination by pyrolysis gases.

.11 HWeathler Resistance: Shall be determingd on the airfoil-shappd specimens

of 4.56.6 and on flat panels as in 4.5.7. The specimens shalll be exposed
for s|ix months in southern Florida . with the specimens mountefl facing due
southl at an angle of 45 degrees and so positioned as to provjide
unobsjtructed exposure to sunlight throughout the day. Airfofil-shaped
specimens shall have the leading edge of the specimens positfioned as
speciffied herein.

Reports:| The vendor of theproduct shall furnish with each shipment a
report showing the resulfs of tests to determine conformance to| the
acceptance test requirements and stating that the product conforms to the
other technical requirements. This report shall include the pufrchase order
number, [lot number;'AMS-3138B and the applicable detail specification number
and its revisiondetter, if any, vendor's product designation, date of
manufacture, and quantity of base compound and component materipls.

A matgrial safety data sheet conforming to AMS- 2825 or equivplent, shall
be supp 2 ( 0 each D i D 0 o, O Qn 1 ) 1 e report of
preproduction test results or, if preproduction test1ng be waived by
purchaser, concurrent with the first shipment of coating material for
production use. Each request for modification of product formuiation
shall be accompanied by a revised data sheet for the proposed formulation.

Resampling and Retesting: If any specimen used in the above tests fails to
meet the specified requirements, disposition of the product may be based on
the results of testing three additional specimens from the same Tot for each
original nonconforming specimen. Failure of any retest specimen to meet the
specified requirements shall be cause for rejection of the product
represented and no additional testing shall be permitted. Results of all
tests shall be reported.

-9 -
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5. PREPARATION FOR DELIVERY:

5.1 Packaging and Identification:

5.1.1 The base coating material and the anti-static coating material shall be
packaged in suitable airtight 1 gallon (3.8 L) or 5 gallon (19 L)
containers, as ordered. Each container of base coating material and each
container of antistatic coating material shall be packaged as a kit with
the appropriate amount of catalyst for each container of coating material
packaged in a suitable container and attached to the coating material
container. MWhen the manufacturer requires a primer to be applied prior to
coating ; talyst
shall bé furnished with each container of base coating material| to prime
coat an|area equivalent to the area coverage of the base coating material.

5.1.2 Containérs of base coating material, of primer when requbred, apd of
anti-sthtic coating material shall be packaged in individual Kkift-type
containgrs with the respective required catalyst. Mhen specifipd, if
thinner|is required to prepare the coating materials for spraying,
sufficibnt thinner shall be included in a suitable container wifth each
kit-typp package. Mixing and application instructions shall bel included
in each|package along with appropriate warnings, precautionary potices,
and antjidote or emergency medical procedures.

5.1.3 Identiffication: Each container shall be legibly identified with a durable
label cbntaining not less than the -following information, using| characters
which wi1l not be obliterated by normal handling:

* __ COAMTING, FLUOROCARBON ELASTOMERIC
AMS-313BB/_**
MANUFAC[TURER'S IDENTIFICATION
DATE OF| MANUFACTURE
LOT NUMBER
QUANTIT
PERISHABLE - STORE-BELOW 38°C (100°F)
APPROPRIIATE WARNINGS OR PRECAUTIONARY NOTICES

=

* Add appropriate word(s) or code from applicable detail specification,
such-as BASE, BASE CATALYST, ANTI-STATIC, ANTI-STATIC CAT#LYST,
PRIMER,—or PRIMER CATALYST

** Add applicable detail specification number.

5.1.4 The individual kit-type containers shall be packed in an exterior shipping
container to protect the product during shipment and storage.

5.1.5 Each exterior shipping container shall be legibly marked with not Tless
than the information specified in 5.1.3 and, in addition, the purchase
order number, in such a manner that the markings will not smear or be
obliterated during normal handling or use.

- 10 -
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5.1.6 Containers of coating materials shall be prepared for shipment in
0 accordance with commercial practice and in compliance with applicable
rules and regulations pertaining to the handling, packaging, and
transportation of the coating material to ensure carrier acceptance and
safe delivery.

5.1.7 For direct U.S. Military procurement, packaging shall be in accordance
with PPP-P-1892, Commercial Level, unless Level A is specified in the
request for procurement.

6. ACKNOWLE : i r and the

applicable detail specification number and their revision letters, if any, in
all quotdtions and when acknowledging purchase orders.

7. REJECTIONS: Coating material not conforming to this specificatijon and the
applicable detail specification, or to modifications authorized |by purchaser,
will be gubject to rejection.

8. NOTES:

8.1 Marginal Indicia: The phi (@) symbol is used to indicate technical
changes [from the previous issue of this spegification.

8.2 Dimensigns and properties in inch/pound-units and the Celsius femperatures
are primary; dimensions and properties' in SI units and the Fahrenheit
temperatures are shown as the approximate equivalents of the primary units
and are|presented only for information.

8.3 For direct U.S. Military procurement, purchase documents should specify not
less than the following:

Title, mumber, and date~of the applicable detail specification
Coating|system components desired (See 3.1)

Size of[coating material containers desired

Quantity of coating material desired

Level A|packaging, if required (See 5.1.7).

8.4 Product$ meeting the requirements of this specification have been classified
under Federal Supply Classification (FSC) 8030. 1

This specification and its detail specifications are
under the jurisdiction of AMS Committee "G9".
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