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SEALING COMPOUND, SPRAYABLE,
For Integral Fuel Tanks and Fuel Cell Cavities, Intermittent Use
to 350 °F (177 °C)

1.

1.1

1.2

1.3

SCOPE:

Form:

This specification covers one type sprayable fuel resistant polythioether urethane sealing
compound supplied as a two-component system.

Application:

This product has been used typically for sealing metal-or composite integral fuel tanks by spray
application, but usage is not limited to such applications. It can be used for originallfuel tank
sealing of seams, joints, fasteners, and fay surface edges or for repair of conventiohal fillet and
fastener seal$. As a fuel containment barrier it)can also be used on the interior or gxterior of
auxiliary fuel fanks and fuel cell cavities. It,can be cured at ambient temperatures or with mild
heat up to 14p °F (60 °C) following an initial 4 to 5 hour ambient cure period after each coating
application. A primer, specified by the-sealant manufacturer, is required with the sealing
compound arjd must be applied prior to sealing. The sealing compound can be apglied in fuel
tank and nontfuel tank areas by the use of a spray gun. Sealant can be applied by pbrush for
small touch-up repairs. The sealing compound is useable long term from -65 to 250 °F (-54 to
121 °C), with|short term {up-to 6 hours) exposures up to 350 °F (177 °C).

Classification

The sealing gompound shall be suitable for spray application and supplied in the following
classes:

Class A - White
Class B - Black

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
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1.4 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. Itis 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.

2. APPLICABLE DOCUMENTS:

The following publications form a part of this specification to the extent specified hirein. The latest
issue of SAE|publications shall apply. The applicable issue of other publications shall be the issue
in effect on thje date of the purchase order.
2.1 SAE Publicptions:
Available from SAE, 400 Commonwealth Drive, Warrendale, PA*15096-0001.
AMS 2471 | Anodic Treatment of Aluminum Alloys, Sulfuric-Acid Process, Undygd Coating
AMS 2629 | Fluid, Jet Reference
AMS 2825 | Material Safety Data Sheets
AMS 3023 | Fluid, Reference, For Testing Polyol Ester (and Diester) Resistant Material
AMS 3276 | Sealing Compound, Integral Fuel Tanks and General Purpose, Intermittent Use to
360 °F (182 °C)
AMS 3277 | Sealing Compound, Polythioéther, Integral Fuel Tanks and General|Purpose, Fast
Curing, Intermittent Use.to 360 °F (182 °C)
AMS 3819 | Cloths, Cleaning, for Aircraft Primary and Secondary Structural Surfpces
AMS 4045 | Aluminum Alloy Sheet-and Plate, 5.6Zn - 2.5Mg - 1.6Cu - 0.23Cr (7075 -T6 Sheet,
-T651 Plate), Solution and Precipitation Heat Treated
AMS 4049 | Aluminum Allay Sheet and Piate, Alclad, 5.6Zn - 2.5Mg - 1.6Cu - 0.33Cr
(Alclad 7075\-T6 Sheet, -T651 Plate), Solution and Precipitation Heat Treated
AMS 4801 | TitaniumSheet, Strip and Plate, Annealed, 70 ksi (485 MPa) Yield Strength
AS7001 National Aerospace and Defense Contractors Accreditation Program (NADCAP)
Program Description
AS7002 National Aerospace and Defense Contractors Accreditation Program (NADCAP)
Rules for Implementation
AS7003 National Aerospace and Defense Contractors Accreditation Program (NADCAP)
Program Operation
AS7201 National Aerospace and Defense Contractors Accreditation Program (NADCAP)
Requirements for Accreditation of Pass-Thru Distributors
AS7202 National Aerospace and Defense Contractors Accreditation Program (NADCAP)
Requirements for Accreditation of Value Added Distributors
AS7202/1 National Aerospace and Defense Contractors Accreditation Program - Audit and

Inspection Checklists for the Sealant Manufacturers Accreditation Program
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2.2 ASTM Publications:

2.3

3. TECHNICAL R

3.1

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

ASTM D 412  Vulcanized Rubber and Thermoplastic Rubbers and Thermoplastic Elastomers -
Tension

ASTM D 792  Specific Gravity (Relative Density) and Density of Plastics by Displacement

ASTM D 2240 Rubber Property - Durometer Hardness

ASTM D 3960 Volatile Organic Compound (VOC) Content of Paints and Related Coatings

u.s. Governn||ent Publications:

Available fromp DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avenue,

Philadelphia, PA 19111-5094.

PPP-B-636 Box, Shipping Fiberboard

PPP-C-96 Can, Metal, 28 Gage and Lighter

PPP-P-704 Pail, Metal (Shipping Steel, 1 through 12 gallon)

MIL-A-9962 Abrasive Mats, Non-woven, Non-metallic

MIL-P-23377 Primer Coating, Epoxy Polyamide, Chemical and Solvent Resistant

MIL-C-27725 Coating, Corrosion Preventive, for Aircraft integral Fuel Tanks

MIL-C-38334 Corrosion Removing Compound, Prepaint, For Aircraft Aluminum
Surfaces ,

MIL-C-38736 Compound, Solvent, for Use in Integral Fuel Tanks

MIL-C-81706 Chemical Conversion Materials for Coating Aluminum and Aluminum
Alloys

MIL-H-83282 Hydraulic Fluid, Fire Resistant, Synthetic Hydrocarbon Base, Aircraft

MIL-C-85285 Coating, Polyurethane, High Solids

MIL-C-87936 Cleaning"Compounds, Aircraft Exterior Surfaces, Water Dilutable

MIL-S-8802 Sealing Compound, Temperature Resistant, Integral Fugl Tanks and
Fuel Cell Cavities, High Adhesion

MIL-STD-207%3-1 DOD Materiel, Procedures for Development and Application of
Packaging Requirements

DOL-29 CFR|1910.1200 Occupational Safety and Health Standards - Hazard Cofmmunications
(Dept. of Labor)

Materials:

QUIREMENTS:

The basic ingredient shall be isocyanate terminated polythioether synthetic polymer. The sealing
compound shall cure by the addition of a curing agent to the base compound, and shall not
depend on solvent evaporation for curing. The compound shall contain no lead compounds. The
curing agent shall possess sufficient color contrast to the base compounds to permit easy
identification of an unmixed or incompletely mixed sealing compound. Neither the base
compound nor the cured sealant shall be red or pink in color. A primer, as recommended by the

manufacturer,

is required.

-3.
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3.2 Volatile Content:

3.3

3.4

The mixed sealant shall have a maximum volatile organic compound content (VOC) of

600 grams/|

iter (g/1) when tested in accordance with ASTM D 3960.

Sprayed Film Appearance:

Sprayed films of mixed sealant shall be uniform and free of bubbles and blisters when tested in

accordance

with 4.5.10.3.

Properties:

The sealing
asin 4.5.2.7
the indicate|

compound when mixed in accordance with the manufacturer's,instrug

d test methods:

TABLE 1 - Properties

ptions and cured

' shall conform to the requirements shown in Table 1, determined in dccordance with

Paragraph Property Regquirements Test Methods

3.4.1 Specific Gravity, max 1.25 45.4

3.4.2 Hardness| Shore A, min 65 455

3.4.3 Nonvolatile Content

(% by weight), min 50% 45.6

3.4.4 Viscosity ¢f Base Compound 100 to 400 poises 457
(10 to 40 Pa-s)

3.4.5 Viscosity of Curing Agent, max 5 poise (0.5 Pa-s) 458

3.4.6 Flow No flow over 0.2 inch 45.9
(5.08 mm)

3.4.7 Application Time From the beginning of mixing 4510

the viscosity shall not exceed
200 poises (20 Pa-s) at

two hours. It shall remain
suitable for spray application
during the two hour period.

-4-
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TABLE 1 (Continued)

Paragraph Property

Requirements

Test Methods

3.4.8 Tack-Free Time
(from the beginning of mixing), max

3.4.9 Standard CyreRate

6 hours

4.5.11

Shore A 30,/ min

3.4.10 Fluid Immprsed Cure Rate,
Shore A min at 48 hours

3.4.11 Resistance to Thermal Rupture

3.4.12 Low Temperature Fiexibility

3.4.13 Hydrolytid Stability, Tensile Strength
and Elondation, min

3.4.14 Corrosion

3.4.15 Peel Strength, min

3.4.16 Chalking

3.4.17 Tensile Sjrength and Elongation, min

24 hours max

40

No blistering or sponging
5/32 inch (4 mm)
deformation, max

No visual evidence of
cracking-checking or loss of
adhesion

800 psi (5516 kPa)
700% elongation

No corrosion or signs of sealant
deterioration

20 pounds force per inch
(3503 N/m) with 100%
cohesive failure

None

4.5.12

4513

4.5.14

1.5.15

1.5.16

#.5.17

#.5.18

4.5.19

4.5.20

Standard Cure as in 4.5.2.7

14 days at 140 °F (60 °C) in JRF

8 hours at 350 °F (177 °C)

1300 psi (8963 kPa)
700% elongation

900 psi (6205 kPa)
700% elongation

150 psi (1034 kPa)
100% elongation
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TABLE 1 - (Continued)

Paragraph Property

Requirements

Test Methods

3 days at 140 °F (60 °C) in JRF
+3 days air dry at 120 °F (49 °C)
+7 days air dry at 250 °F (121 °C)

700 psi (4826 kPa)
350% elongation

Standard Heat Cycle as in 4.5.1.3

150 psi (1034 kPa)

+7 days in JRF at 140 °F (60 °C) 120% elongation
3.4.18 Weight Loss (max), 5% 4.5.21
Flexibility and Swell No cracking or checking
5 to 30% swell
3.4.19 Repairability, min 5 pounds force per inch 4.5.22
(876 N/m), 100% cohesive
failure
3.4.20 Accelerated Storage 4.5.23.1
Cure Rate at Standard Temperature Same as 3.4.9
Application Time Same as 3.4.7
Viscosity of Base Compound Same as 3.4.4
Peel Strength, min Same as 3.4.15
3.4.21 Long Tgrm Storage Sealant shall meet requirements | 4.5.23.2
of 3.4.20
3.5 Performance and Application Requirements:
Properties are divided up into two classifications, performance requirements and application
alant and its

requirements. Performance requirements define those properties of the cured se|
performance.i i icati i i j

ncured sealant

and affect the application parameters of the sealant, but have little or no effect on the
performance properties of the cured sealant. Minor variation in the application requirements
during acceptance testing may not be cause for rejection if approved by the procuring agency.
Application requirements are listed below, all other requirements are performance requirements.

Viscosity of Base Compound
Viscosity of Curing Agent
Flow

Application Time

Tack-Free Time

Standard Cure Rate

-6 -
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3.6

3.6.1

3.7

Shelf Life:

The sealing compound shall have a minimum shelf life of six months from the date of packaging.

Date of Packaging: The date of packaging is defined as the date the finished material is
assembled from its components, base compound and curing compound, into a packaged and
labelled kit or unit by the sealant manufacturer or re-packager. Date of packaging shall be no
more than 90 days from the last day of full acceptance testing in accordance with 4.2.1.
Material may be retested by the sealant manufacturer at any time to determine conformance to

full accepta

Quality:

The base con
of uniform bi€

There shall b

4. QUALITY ASS

41

411

Responsibility

The manufac
all required te
deemed nece

specification.

Rnee-testing-in-accerdance-with-4-2-4
h4-2-1-

npound and the curing agent (accelerator), as received by purchaser,
b no separation of ingredients which cannot be readily dispersed.
JRANCE PROVISIONS:

y for Inspection:

sts. Purchaser reserves the right tolsample and to perform any confi

Source Inspection: Material procured by the U.S. Military under this specification
party apprcat/ed prior to shipment, to ensure that the material meets the acceptan

(4.2.1). Th

AS7001, Al

holds a thir
source insg
material fro
source insg
or AS7202,

rd party approval shall be by a third party accreditation process in aca
57002, AS7003,.and AS7202/1. Sealant shall be from a manufacture
i party accreditation and shall be from a batch of material that has be
ected in accordance with AS7202/1. Distributors supplying sealant st

ected.<Distributors shall also be third party accredited in accordance
whichever is applicable.

nd and shall be free of excessive air, skins, lumps, and gelled or coar

shall each be
se particles.

turer of the sealing compound shall supply all samples and shall be rgsponsible for

rmatory testing

ssary to ensure that the sealing compound conforms to the requirements of this

shall be third
be tests
ordance with
r that current
en third party
all supply

m an accredited manufacturer and from a batch of material that has been third party

with AS7201

4.1.2 Shelf-life Surveillance and Updatfing:

4.1.21

updating

is shown in Table 2.

Sampling: The minimum number of samples to be tested during shelf-life surveillance and

-7-
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TABLE 2 - Shelf-Life Surveillance Samples

Items in Stock Samples to be Tested

Up to 100, excl 3
100 to 500, incl 5
over 500 7

4.1.2.2 Testing: The following inspections are to be conducted for shelf-life surveillance and

. Peel Strength - two aluminum panels sulfuric acid anedized in accordancg with
AMS 2471, coated with material conforming to MIL=C-27725 cured at standard conditions
(4.5/1.1) for seven days. After sealant is applied and cured, age in JRF fgr seven

to be conducted in accordance with the test methods outlined hereip for acceptance
tests. Iflthe tests are being performed at.the end of the stated shelf-life to upiate the shelf-
life of the sealing compound, and all tests are passed, the shelf-life will be extended an
additiongal three months.

4.2 Classificatign of Tests:

4.2.1 Acceptange Tests: Requirements shown in Table 3 are acceptance tests and shall be
performed on each batch, . 'A batch shall be the quantity of material run through|a mill or mixer

-8-
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TABLE 3 - Acceptance Tests
Requirement Paragraph Reference
Hardness 3.4.2
Nonvolatile Content 343
Viscosity of the Base Compound 344
Viscosity of the Curing Compound 3.4.5
Flow 346
Application Time 3.4.7
Fack-Free—Fime 346
Standard Cure Rate 349
Resistance to Thermal Rupture 3.4.1
Peel Strength 3.4.15
Weight Loss, Flexibility and Swell 3.4.18
4.2.2 Qualificatiop Tests: All technical requirements are qualification tests and shall be|performed
prior to the |nitial shipment of sealing compound by the mantfacturer, when a change in
ingredients [and/or processing requires reapproval as in 4.4:2, and when purchase¢r deems
confirmatory testing to be required.
4.2.21 For direct{U.S. Military procurement, and for procurement on U.S. Military contracts, the

4.3 Sampling and

Shall be as fd

4.3.1

43.1.1

43.1.2

sealant sg]\all be a product that has been tested; has passed the qualification tegts of 4.2.2

and has

een listed or approved for listing on*applicable U.S. Military qualified groducts list.
Testing:

llows:

For Accept

nce Tests: Sufficient sealing compound shall be taken at random from each lot or

batch to pefform all the required tests. The number of determinations for each regquirement
shall be as [specified in‘the applicable test procedure or, if not specified therein, npt less than
three. Mulfjple testing)is not required for viscosity, application time, flow, tack-freg time and

hardness.
which the

aterials'for testing shall be mixed, as much as possible, in the same|containers in
aling-compounds were procured.

if the mat

erial is being procured in cans, pails, or drums, the batch shall be tested on the

material placed in 1-quart (1-L) cans.

A statistical sampling plan, acceptable to the purchaser, may be used in lieu of sampling as in

4.3.2.

-9-
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43.2

4.3.2.1

4.3.3

U.S. Government Procurement: Each batch shall be subjected to both initial and final
acceptance testing. Sufficient material for initial acceptance testing shall be packaged in the
same type containers that are being procured. Initial acceptance tests are those listed in 4.2.1.
Final acceptance testing shall be conducted on the final packaged product and consists of
application time, tack-free time, and standard cure time. After successful completion of the
initial acceptance tests, the batch shall be released for final packaging. During packaging, test
kits shall be picked at random to perform final acceptance tests as shown in Table 4.

——————FABLE4—Final-AceeptanceTests
LIl 1=

Property Value
Application Time 347
Tack-Free Time 3.4.8

Standard Cure Rate  3.4.9

If the batch is being packaged in different type and/or différent size containers, the final
acceptahce tests shall be conducted on each type and/or each size containerg. If the material
is being|procured under different purchase orders, but the purchase orders cgll for the same
type and size containers, it is only necessary to conduct the final acceptance tests once.

For Qualification Tests: Samples shall consistof 30 1-pint (473-mL) two-compgnent kits with
the appropriate amount of primer plus two 1-quart (1-L) cans. Samples shall bg identified as
follows and forwarded to the activity responsible for testing as designated in thg letter of

authorization from that activity.

SEALING|COMPOUND, POLYTHIOETHER, INTEGRAL FUEL TANKS AND FUEL CELL
CAVITIES, INTERMITTENT-USE TO 350 °F (177 °C)

Specificatjon AMS 3279
Manufacturer's Identification
Name of Manufacturer*

Lot Numbgr

Date of Manufacture
Submitte
authorization (reference authorizing letter)

under

*Date the quality conformance tests are completed by the sealant manufacturer.

4.4 Approval:

441

Sealing compound shall be approved by purchaser before sealing compound for production use
is supplied, unless such approval be waived by purchaser. For direct Military procurement and
for procurement for use on U.S. Military contracts, the sealing compound shall be listed, or
approved for listing, on the applicable U.S. Military qualified products list. Results of the tests

on the production sealing compound shall be essentially equivalent to those on the approved
sample.

-10 -
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4.4.2 Manufacturer shall use ingredients, manufacturing procedures, processes, and methods of
inspection on production sealing compound which are essentially the same as those used on
the approved sample. If necessary to make any change in ingredients, in type of equipment for
processing, or in the manufacturing procedures, manufacturer shall submit for reapproval a
statement of the proposed changes in ingredients and/or processing and, when requested, a
sample of sealing compound. Production sealing compound made by the revised procedure
shall not be shipped prior to receipt of reapproval.

4.5 Test Methods:

Shall be as fdllows:

4.5.1 Standard Cpnditions:

4.5.1.1 Test Condlitions: Standard laboratory test conditions shall be 77 °F +2 (25 °C £ 1) and
50% =+ 5 relative humidity. Except as otherwise specified herein, all test specimens shall be
prepared @gnd cured under these conditions. Test specimens shall be preparedjat 77 °F £ 5
(25 °C * 3) and immediately upon completion of preparation, shall be placed into standard
conditiong for cure. Except as otherwise specified herein, tests shall be performed at
77 °F £ 5|(25 °C = 3).

4.5.1.2 Standard|Tolerances: Unless otherwise specified, the standard tolerances shown in Table 5
shall apply.

TABLE 5'-Standard Tolerances

Unit Tolerance
Temperatures  +2 °F (1 °C)
Days + 2 hours
Hours + 5 minutes
Minutes + 10 seconds
Inches +0.010 inch (0.25 mm)

4.5.1.3 Standard Heat Cycle: Standard heat cycle shall consist of the cure cycle of 4.5.2.7 and the
following cycle which shall be repeated six times.

Four hours at 260 °F (127 °C)
40 minutes at 320 °F (160 °C)
One hour at 350 °F (177 °C)
Cool to under 100 °F (38 °C)

-11 -
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4.5.2 Preparation of Test Specimens:
4.5.2.1 Chemical Conversion Coating Application on Aluminum Alloy Panels:

4.5.2.1.1 Coating Preparation: A chemical conversion coating conforming to MIL-C-81706, Class IA,
Form li, Method C shall be used. It shall be prepared according to the manufacturer's
instructions.

45.2.1.2 Panel Preparatlon Remove oil or grease using a suntable solvent foIIowed by alkaline
detergen : -ommercially
swabbing or
soaking the panels in the detergent solution or by a combination of the folloying techniques.
Rinse the cleaned panels in warm flowing tap water 60 to 100 °F (16:to' 38 °C), and check
for clepnliness by observing for a water break free surface. If a water breakloccurs on the
panel surfaces, return them to the detergent solution and repeat the cleaning procedure
until a|water break free surface is obtained. Immediately transfer the cleangd panels to a

in the 4bove solution for three to five minutes. Rinse the panels thoroughly tinder flowing

4.5.2.1.3 Coating Application (Immersion): Transfer the deoxidized panels immediately to the
chemigal conversion coating solution conforming to MIL-C-81706. Immerse|the panels in
the solution at standard temperature for three to five minutes or until a light straw color
develgps. (Color development time will vary with the aluminum alloy being gonversion
coated.) After removal from the conversion coating solution, immediately rinse thoroughly
in flowjng distilled or deionized water. Arrange the panels in an upright position to permit
them tp drairdry. Apply the test materials to the conversion coated surfaceg within
48 hours.

45.2.1.3.1 Mix the conversion coating solution in either 18-8 stainless steel, polyethylene or other
compatible plastic containers. DO NOT MIX IN GLASS CONTAINERS.

4.5.2.2 Preparation of Composite Panels:

4.5.2.2.1 Graphite Epoxy: AS4/3501-6 test panels shall be fabricated using eight plies of
unidirectional tape laid (0°, 45°, 90°, 135°) symmetrical. Size of the test panels shall be
0.040 x 2.75 x 6 inches (1.02 x 69.8 x 152 mm). Cure asin 4.5.2.2.2.1.

-i2-
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45.2.2.2 Graphite Bismaleimide (BMI). IM7/5250-4 BMI test panels shall be fabricated using eight
plies of unidirectional tape laid (+45°, 90°, -45°, 0°) symmetrical. Size of the test panels
shall be 0.040 x 2.75 x 6 inches (1.02 x 69.8 x 152 mm). Cure asin 4.5.2.2.2.1.

4.5.2.2.2.1 Install peel ply to bag surface of laminate. Nylon peel ply is acceptable. Apply a vacuum
of not less than 28 inches (711 mm) of mercury and 85 psi (586 kPa) pressure. Heat to
375 °F +10 (190 °C = 5) at a rate of 1 to 4 F (0.5 to 2 C) degrees per minute. From
320 °F (160 °C) to 375 °F (190 °C) heat at a rate of less than 1 F (0.5 C) degrees per
minute. Keep free air temperature at or below 390 °F (199 °C). Hold laminate at 375 °F
(190 4C) for 360 minutes £ 20. Cool laminate to 150 °F (65 °C) or below at an average

rate lgss than or equal to 5 F (3 C) degrees per minute while maintaining.a minimum of
25 ps| pressure. Remove peel ply.

4.5.2.3 Preparatipn of Sealing Compound:

4.5.2.3.1 AQualification and Acceptance Tests: The quantity of sealing.compound requifed for the
tests shall be hand mixed as thoroughly as possible accerding to manufacturg¢r's
instructjons.

4524 Cleaning(of Test Panels: All test panels shall be cleaned by scrubbing and rinsing using
MIL-C-38736 solvent and clean AMS 3819 Grade“A cloths. The panels shall bg wiped dry
immediatply with clean AMS 3819 Grade A cloths. Titanium, BMI and epoxy graphite panels
shall be gcrubbed with abrasive mats and MIL-C-38736 solvent. After scrubbing, the panels
shall be insed using MIL-C-38736 solventiand clean cloth and then wiped dry. | The abrasive
mats shall conform to MIL-A-9962, Type [, Class 1, Grade A for the epoxy and BMI graphite
and MIL-A-9962, Type I, Class 1,-Grade A for the titanium.

4.5.2.4.1 When grganic coatings are $pecified for the test panels, the coating shall be fully cured as
defined by the applicable(coating specification before cleaning. The applied ¢oatings shall
be at lgast 14 days old‘and a maximum of six months old when stored at ambient indoor
tempergtures.

4525 Application of Primer: The panel surface shall always be treated with the sealant
manufaclurer'srtecommended primer. This shall be done immediately after the panels are
solvent ¢ eaned by wettlng a clean AMS 3819 Grade A cloth and W|p|ng the surface. Apply

. g s-manufacts : g Hations.

4.5.2.6 Application of Sealing Compound: Unless otherwise specified herein, test panels shall be
given an application of sealing compound to produce the specified dry sealant thickness. The
dry sealant thickness will be approximately 50% of the applied wet thickness. Sealant
specimen preparation shall be by spray method for qualification testing. Either spray or
casting methods may be used for acceptance test specimen preparation. Do not apply wet
sealant more than 0.125 inch (3.18 mm) thick. If additional sealant is needed to obtain a
specific dry thickness, allow the wet coating to dry eight hours minimum and twenty four hours
maximum at standard conditions (4.5.1.1) before adding additional sealant.
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4.5.2.7 Cure of Sealing Compound: The sealing compound shall be cured for 14 days at standard

453

454

455

4.5.6

457

4571

conditions (4.5.1.1) for wet sealant thickness up to 0.125 inch (3.18 mm). For test specimens
requiring higher wet sealant thickness, the sealing compound shall be cured for 21 days at
standard conditions (4.5.1.1). An accelerated cure of 48 hours at standard conditions
(4.5.1.1) plus 48 hours at 140 °F (60 °C) may be used for acceptance tests. Tests on the
cured sealing compound shall commence not more than two days after the completion of the
specified cure.

Jet Reference Test Flurd The jet reference ﬂwd (JRF) shall conform to AMS 2629 Type | fluid
i i ; 2 d for the chalking

test (4.5. 19)

P5 x 25 mm) in
und that has
ample in

Specific Gravity: Three test specimens approximately 0.060 x 1 x 1 inch:(1.5 x

size shall pe cut out with a sharp razor blade from a sheet of the sealing compo
been cured in accordance with 4.5.2.7. Determine the specific gravity of each g
accordange with ASTM D 792, Method A and report the average value.

ASTM D 2240
all be taken on
al 0.25 inch

Hardness] The instantaneous hardness shall be determinéd in accordance with
after the sealing compound is cured in accordance with 4:5.2.7. The reading sh
a quadrupled back-to-back 0.062 inch (1.57 mm) thick specimen making the tot
(6.4 mm).

Nonvolatile Content: Within five minutes aftermixing, 11 to 12 grams of mixed sealing
compound shall be transferred as rapidly as possible to a previous weighed (W1) aluminum
dish apprgximately two inches (51 mm) indiameter. The initial weight (W2) shal| be determined
using an gnalytical balance accurate within =1 milligram. Immediately following [the weighing

the sample and dish shall be placed in a circulating air oven preheated to 160 °
allowed to| dwell for three days.. Following this, the sample and dish shall be re
oven and allowed to cool in a-desiccator to room temperature. Final weight (W3
determined on the same balanced used for the initial weights. All weights shall
the nearest milligram.

Percent npnvolatile.content shall be determined from the average of three samp
calculated in accordance with Equation 1.

W2-W1

Percent nonvolatiie =

Viscosity of Base Compound:

(71 °C), and
oved from the
} shall be

be recorded to

les and

(Eg.1)

Shall be determined with the base compound placed in a 1-pint (1/2-L) can. The can shall be
filled with the base compound to within 0.5 inch (13 mm) of the top, covered, and stored at

77 °F (25 °C) for not less than eight hours. The base compound shall be thoroughly mixed by
stirring slowly for not less than three minutes after which the can shall be closed and the base

compound shall be allowed to stand for one hour.
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4.5.7.2 The Brookfield Model RVF viscosimeter, or equivaient, shall be used. The reading obtained
shall be converted to poises (Pa-s). The No. 6 spindle, at 10 rpm, shall be used. The reading
shall be taken after the instrument has run in the base compound for one minute.

4.5.8 Viscosity of the Curing Agent: The viscosity of the curing agent shall be determined in

accordance with 4.5.7 except a No. 2 spindle at 10 rpm shall be used.
4.5.9 Flow:

45.9.1 Prepare a-0- 8 ' :
having a onzontal scnbed Ime across the panel wndth at the panel mldpomt an
scribed parallel line 0.2 inch (5.08 mm) distance from the first line. Clean the p
accordange with 4.5.2.5. Apply the edge of a strip of one-inch wide masking ta
midpoint §ine also covering the second 0.2 inch {5.08 mm) distant scribed line.

4.5.9.2 Within 10/minutes from the beginning of mixing spray a 0.50 inch-{1.27 mm) thi
coating inf one application to cover one-half the panel surface-and extending at
over the midpoint line.

d a second
anel in
pbe on the

ck wet sealant
east one-inch

4.5.9.3 Within twp minutes after sealant application score a linethrough the coating with a sharp
edged blgde at the panel midpoint line, remove thecmasking tape and place the|panel on the
2.75 inch|(69.8 mm) uncoated end at a 90° vertical position and condition at standard

condition$ (4.5.1.1).

4.5.9.4 Thirty minutes after completion of the sealant application inspect the panel for dealant fiow

below the midpoint line.

4.5.10 Applicatign Time:

4.5.10.1 The bage compound and euring agent shall be stabilized at standard conditio
not lesq than eight hoursbefore a sample of the base compound is mixed wit
amount of curing agent sufficient to fill a standard 0.5 pint (1/4 L) can, 2.875 i

hs (4.5.1.1) for
h the proper
nches

(73.02 mm) in diameter by 2.875 inches (73.02 mm) high, to within 0.5 incheg (13 mm) of

the top.| This-¢an shall be tightly covered except when testing for viscosity.

4.5.10.2 At the gnd-of two hours, measured from the beginning of the mixing period, the sealing

compound shall be tested for viscosity using a Brookfield Model RVF viscometer, or
equivalent. The No. 5 spindle at 10 rpm shall be used. The highest reading shall be taken

after the instrument has run in the sealing compound for one minute.

4.5.10.3 Mixed sealant shall be sprayed to a wet thickness of 0.050 inches (1.27 mm)

on individual

cleaned 0.040 x 2.75 x 6 inch (1.02 x 69.8 x 152 mm) AMS 4049 aluminum alloy panels at

intervals of 15 minutes and two hours after the beginning of mixing, respectiv
panels at standard conditions, in accordance with 4.5.1.1, for six hours. Insp
film appearance for conformance to paragraph 3.3.

ely. Cure the
ect the sealant
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45.11 Tack-Free Time:

45111 A0.040x2.75 x 6 inch (1.02 x 69.8 x 152 mm) AMS 40482 aluminum alloy panel shall be
cleaned in accordance with 4.5.2.5 and 0.050 inch (1.27 mm) thick wet sealing compound
applied. The sealant shall be placed at standard conditions (See 4.5.1.1).

4.5.11.2 Atthe end of the tack-free time (See 3.4.8) two 1 x 7 inch (25 x 178 mm) strips of
polyethylene 0.005 inch = 0.002 (0.13 mm =+ 0.05) thick shall be applied to the sealing
compound and held in place at a pressure of approximately 0.5 ounces per square inch
(0.000 2 utes:

4.5.11.3 The stfips shall then be slowly and evenly peeled back at right angles_to the(sealing
compdund surface. The polyethylene shall come away clean and free-of sealing compound.

4.5.12 Standardd Cure Rate: The instantaneous hardness shall be determined in accprdance with

4513

4.5.14

45141

45142

4.5.14.3

45.14.4

ASTM D 2240 (instantaneous) using a Type A Durometer after the sealing compound is
allowed }o cure at standard conditions (4.5.1.1) for the timespecified in 3.4.9. [ The reading
shall be taken on a 0.062 inch (1.57 mm) thick dry film which has been quadrypled to obtain a
total minimum film thickness of 0.25 inch (6.4 mm).

Fluid Immersed Cure Rate: AMS 4049 aluminumcalioy test panel measuring (.040 x 2.75 x 6
inches (1.02 x 69.8 x 152 mm) shall be coated with a suitable release agent afd covered with
sealing ¢ompound to a wet thickness of 0.050/inch (1.27 mm) in one applicatipn. After curing
at standard conditions (4.5.1.1) for six hours, the test panel shall be immersed in JRF at 77 °F
(25 °C). | The hardness shall be determined after a total of 48 hours (42 hours|in fluid) in
accordance with ASTM D 2240 (instantaneous) using a Type A Durometer. The sample for
the durometer reading shall be prepared by removing the film from the panel gnd layering the
film to obtain a minimum thickness of 0.25 inch (6.4 mm).

Resistarice to Thermal Rupture:

Two specimens shall be prepared, each having a fillet approximately 0.125 ipch (3.18 mm)
thick by two inches (51 mm) in diameter, applied to a test panel of AMS 404% aluminum
alloy. [The test panels shall be 0.40 x 3.5 x 3.5 inches (1.02 x 89 x 89 mm) i;|; size, with a

hole 0)25 inch (6.4 mm) in diameter in the center of the panel. The hole in the test panel
shall bg filled with sealant.

The sealing compound fillets shall be applied in accordance with 4.5.2.6 and cured in
accordance with 4.5.2.7 and tests shall begin not more than two hours after cure cycle.

One of the panels shall then be placed in JRF for 120 hours + 4 at 140 °F (60 °C), followed
by 60 hours + 4 at 160 °F (71 °C), and followed by 6 hours + 1 at 180 °F (82 °C).

The panel shall then be removed from the fiuid and immediately applied to the fixture,
shown in Figure 1, using a suitable gasket. The panel shall then be positioned on the
fixture such that the sealant is within the fixture chamber.
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HANDWHEEL~3 (76) DIA WITH
AR SUPPLY LINE j 198 eyl 7 XNURLEDOR COINED EDGES

14 NPT (6.4) ($0.00 mum)

: STUD - STEEL 3LG 06)
4~ (375N THD BOTH END

BOLT - 3125 ;

(53.98) 37 (0.5)

NC THD i AT

BRACE - STEEL 350 BY 50 BY
1.875(47.62) 4.500(635 BY 19.05X 114.0)
CLEARANCE
CLAMDP -/[
CLAMP BASE 2.750 (69.85) ID BY 375
P, 3
SPECDEN N (9.52) THICK
SEALANT FIL
BASE4SDIA.
(MO BY )
CHAMBER .3°s ¢ , QS THICK
DEEP BY 3 (6)
PANEL LAND ON FIXTURE IS 3@09.31)11)
- BY 3375 (85.72) OD .062 (1.57) D
(19.05) CHAMFERED 45° BOTH SIDES
DDMENSION: :
TOLERANCES: DECIMALS 3 0.016 INCH (= 04IMM) DEGREES ¢ 1. (NOT 70 SCALE)

FIGURE 1 - Thermal Rupture Fixture
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4.5.14.5

45.14.6

45147

4.5.14.8

45.15

4.5.16

The fixture shali be placed in an oven at 350 °F (177 °C). Ten psi (69 kPa)

air pressure

shall be applied using an air regulator. The clamp fixture shall be maintained in an oven for

one hour after the pressure is applied.

Deformation shall be measured from the surface of the test panel not exposed to pressure,

to the point of maximum deformation of the sealant compound.

The test shall be repeated on the panel not immersed in the JRF.

Inspegt:

Low Temperature Flexibility: Four AMS 4049 aluminum alloy test panels 0.030

inches ([1.02 x 69.8 x 152 mm) in size shall be prepared. A coating ofithe se

0.1 x 1.5 x 4 inches (2.5 x 38 x 102 mm) shall be applied to the center of each
panels. [Care shall be taken to maintain an accurate sample thickness of 0.1

apply sgalant in accordance with 4.5.2.6. At the end of a standard cure, as sy
4.5.2.7 the specimens shall be immersed in 900 mL of JRF for 120 hours + 4
(60 °C).| At the completion of the fiuid exposure, the specimens shall be remg
fiuid and given a standard heat cycle in accordance with 4.5.1.2. All four pan
immedigtely placed in a low-temperature flexibility fixture (See Figure 2) cons
support that will grip both sides of both six inch (152 mm) edges of the panels
of threejinches (76 mm) from one end withouttouching the sealant. The jig s
of flexin

constant speed of one cycle per five seconds. The temperature shall be redu
(-54 °C)| stabilized at this temperature.for at least two hours, and the panels f
130 conpecutive cycles.

Hydrolytic Stability: Mixed sealing compound 0.060 inch + 0.005 (152 mm +

until the|liquid level is 1 inch (25 mm) below the desiccator plate. Suspend th

X275x6

ing compound
of the four

nch (2.5 mm),
ecified in

at 140 °F

ved from the

Is shall then be
ting of a clamp
for a distance

hall be capable

g the panel through a 30-degree arch’(15 degrees each side of the cgnter) at a

ced to -65 °F
exed through

.13) dry

ile specimens

4 5 relative

nto a desiccator
b sealant

specimens in the desiccator so that the flat surfaces are full exposed. Apply V
to the lid and slide the lid in place. Loosely stopper the hole to prevent vacuu

Place the desiccalor in a circulating air oven set a en the

acuum grease
build up.
temperature

inside the desiccator reaches 160 °F (71 °C) tightly stopper the hole to prevent water

evaporation. Change the glycerin solution every 30 days or when it becomes

cloudy. After

120 days remove the desiccator from the oven and allow it to cool, frequently loosening the
stopper. Remove the specimens from the desiccator and hold them at standard conditions
(4.5.1.1) for 14 days. The tensile and elongation tests shall be conducted at standard
conditions (4.5.1.1) in accordance with ASTM D 412 at a jaw separation rate of 20 inches + 1

(508 mm = 25) per minute.
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SPE

(ALUMINUM PANEL WITH SEALING COMPOUND)

ACTUATING BAR

' y ACTUATING ROD

FROM HYDRAULIC
CYLINDER

DIMENSIONS 1IN INCHES (MILLIMETERS)

FIGURE 2™- Low-Temperature Flexibility Fixture
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4517

4.5.18

4.5.18.1

Corrosion: Two AMS 4045 aluminum alloy panels measuring 0.040 x 2.75 x 6 inches (1.02 x
69.8 x 152 mm) shall be prepared as follows. A controlled test area one inch (25 mm) wide
by five inches (127 mm) long shall be masked in the center on one side of each panel and the
remainder of the panel shall be chemical film in accordance with 4.5.2.1 and overcoated with
MIL-C-27725. After the coating has cured, the manufacturer's recommended primer and a
0.062 inch (1.57 mm) thick layer of sealing compound shall be applied to the area,
overlapping a minimum of 0.25 inch (6.4 mm) onto the MIL-C-27725 coated portion. The
sealant shall be given a standard cure per 4.5.2.7 and the panels conditioned as follows: The
panels shall be |mmersed vertlcally ina covered glass vessel contamlng a two -layer liquid
consistin ' wmehes (51 mm) of
the pangl is exposed to the salt solutlon two mches (51 mm) is exposed to-the JRF, and the
remainder of the panel is exposed to the air-vapor mixture. The temperature|of the fluid shall
be 140 PF (60 °C) for 12 days and followed by 60 hours at 160 °F (71-2€) and six hours at
180 °F (82 °C). Immediately upon removal from the liquid, the seafant shail de removed by
mecharnjical means using a nonmetallic scraper and the panel shall be examined for evidence
of corrogion.

Peel Strength:

The type and quantity of panels listed in Table 6shall be used for evaluatiop of peel
strength. All panels shall be as described in Figure 3. The manufacturer's ecommended
primef shall be applied in accordance with 4:5.2.5. The center four inches {102 mm) of the
panel|shall be coated on one face with a 0:125 inch (3.18 mm) wet thicknegs of sealing
compound. An optional configuration consists of coating the bottom approxXimate five
inches (127 mm) of the panel with sealant (Figure 3). A 2.75 x 12 inch (69.8 x 305 mm)
strip df stainless steel wire screen (20 to 40) mesh, milling grade, Type 304} shall be
impregnated with the sealing compound, so that approximately five inches (127 mm) at one
end ig completely covered on both sides. The sealant coated end of the fabyric shall be
placed on the sealant coated panel, and smoothed down on the layer of sealing compound,
taking care not to trap airbeneath the fabric. An additional coating of sealing compound
shall e applied over.the screen to approximately 0.032 inch (0.81 mm) dry|thickness. The
sealamt shall be given a standard cure in accordance with 4.52.7.
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TABLE 6 - Peel Strength Panels

Quantity Panel Material Panel Thickness
6 AMS 4045 aluminum alloy anodized in 0.040 inch
accordance with AMS 2471 (1.02 mm)
*10 AMS 4901 titanium 0.025 to 0.040.ineh
(0.64 to 1.02 mm)
*10 AMS 4045 aluminum alloy anodized in 0.040 inch
accordance with AMS 2471, coated (1.02¢mm)

with MIL-C-27725

*10 Epoxy graphite composite in accordance 0.040 inch
with 4.5.2.2.1. Test both ply side and (1.02 mm)
tool side. Do not test both sides of

the same panel.

*10 BMI graphite composite in accordance 0.040 inch
with 4.5.2.2.2 (1.02 mm)
*10 AMS 4045 aluminum alioy anodized in 0.040 inch

accordance with AMS 2471, coated with (1.02 mm)
MMS-425 epoxy primer (compound -
519X303/910X357, Courtaulds

Aerospace)-and cured one hour at

150 °F (66 °C)
#6 AMS 4045 aluminum alloy anodized in 0.040 inch
accordance with AMS 2471 primed with (1.02 mm)

MIL-P-23377, and coated with
MIL-C-85285 urethane top coat

NOTE: Items with symbols (*) and (#), see 4.5.18.2.
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2. Uniess otherwise specified, dimensions shown shall be nominal.
3. Sealant and fabric covers lower 1 inch (25 mm) of panel in the

optional specimen.

FIGURE 3 - Peel Specimen Configuration
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4.5.18.2

45.18.3

4.5.18.4

45.185

At the end of the sealing compound cure, two panels of each substrate listed in Table 6,
except those coated with MIL-C-85285, shall be subjected to each of the test conditions
listed below.

a. Seven days at 140 °F (60 °C) in JRF.

b. Seven days at 140 °F (60 °C) in equal parts JRF and 3% aqueous sodium chloride
solution.

c. 100 hours at 140 °F (60 °C), 10 hours at 160 °F (71 °C), one hour at 180 °F (82 °C) in
equal parts JRF and 3% aqueous sodium chloride solution. Repeat cycle five times (six
cycle chtime:.

In additign, two panels of each of the substrates marked with a symbol (%) in Table 6 shall
be subjegted to each of the following test conditions:

a. 70 days at 140 °F (60 °C) in JRF with fluid change every 14 days.
b. 70 days at 140 °F (60 °C) in equal parts JRF and 3% aquéous sodium chigride solution
with {luid change every 14 days.

In additign, two panels of each of the substrates marked with a symbol (#) in Table 6 shall
be subjegted to each of the following test conditions:

a. 72 hours at 140 °F (60 °C) in MIL-H-83282 fluid.
b. 72 hours at 140 °F (60 °C) in AMS 3023 fluid.
c. Seven days at 140 °F (60 °C) in JRF;

After specified exposure at 140 °F (60 °C) the panels shall be in the fluid for ope day at
standard conditions (4.5.1.1)._ The peel strength must be measured within fivel minutes after
removal [from the test fluid,

Two 1-irlch (25-mm) wide strips shall be cut through the sealing compound anfl wire screen
to the metal and extended the full length of the wire screen.

The spegimenstshall be stripped back at an angle of 180 degrees to the metallpanel in a
suitable tensile‘testing machine having a jaw separation rate of two inches (51 mm) per
minute. |During the peel strength testing, three cuts shall be made through thq sealing
compound to the panel in an attempt to promote adhesive failure. The cuts shall be at
approximately 1-inch (25-mm) intervals. The results shall be the numerical average of the
peak loads during cohesive failure. Failure of the sealant compound to the fabric shall not
be included in the peel strength values.

Acceptance Tests: Prepare four AMS 4045 aluminum alloy panels measuring 0.040 x 2.75
x 6 inches (1.02 x 69.8 x 152 mm), sulfuric acid anodize in accordance with AMS 2471 and
coat with MIL-C-27725. Prepare sealant peel panels in accordance with 4.5.18.1. Soak two
panels in JRF and two panels in JRF/salt water for seven days at 140 °F (60 °C). Test the
panels in accordance with 4.5.18.3 and 4.5.18.4.
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