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NOTICE

This document has been taken directly from U.S. Military Specification MIL-S-29574, Amendment 1,
and contains only minor editorial and format changes required to bring it into conformance with the

publishing requirements of SAE technical standards. The initial release of this document is intended
to replace MIL-S-29574, Amendment 1. Any part numbers established by the original specification
remain unchanged.

The original Military Specification was adopted as an SAE standard under the provisions of the SAE
Technical Standards Board (TSB) Rules and Regulations (TSB 001) pertaining to accelerated
adoption of government specifications and standards. TSB rules provide for (a) the publication of
portions of unreviged government specifications and standards without consensus voiing aj the SAE
Committee level, and (b) the use of the existing government specification or standard formpt.

Under Department of Defense policies and procedures, any qualification requirements and

associated qualifigd products lists are mandatory for DOD contracts. Any requirement relgting to
qualified products|lists (QPL’s) has not been adopted by SAE and is not partcef this SAE tgchnical
document.
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1. SCOPE:

1.1

Form:

1.2 Classification:

1.2.1

1.2.2

1.2.3

2. APPLICABLE

The sealing compound shall be classified as follows:

This specification establishes the requirements for two types and three classes of a two component,
fast curing at low and ambient temperature, polythioether sealing compound for use in sealing
integral fuel tanks and other aircraft structures. Temperature capabilities are identified in 1.2.1.

Types: Thg
in 3 gradeg

Typel- F
U

Grade A
Grade Al

Grade B

Typell - C
W

Classes:

Class A - S
Class B - §
Class C - §

Application
Class A -1

Class B -1
Class C -4

ere are two types of sealants furnished to this document. Additionally, [Ty
as shown below.

el resistant sealant for use from -80°F to +300°F (-62°C to +149°C) witH
be to +400°F (204°C).

- For general use in fuel tanks and aircraft structures

- Ambient cure or immediate heat cure at temperatures up to 350°F (17
immediately after application. Available as Class B and Class C.

- Enhanced craze resistance, for use with aerylic aircraft transparencies

prrosion inhibitive, fuel resistant sealantfor use from -80°F to +300°F (-6
th intermittent use to +360°F (+182°C).

uitable for brush application
uitable for application with extrusion gun or spatula
buitable for faying sufface sealing applications

time: The minimdm application time in hours for each class shall be:

/4,112, 2
/4, 1252

e | is furnished

intermittent

e

°C to +149°C)

OCUMENTS:

The following publications form a part of this specification to the extent specified herein. The latest
issue of SAE publications shall apply. Unless otherwise specified, the applicable issue of other
publications shall be the issue in effect on the date of the purchase order.
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2.2 U.S. Government Publications:

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

L-P-378 Plastic Sheet and Strip, Thin Gauge, Polyolefin
Q-5-1926 Sodium Chloride, Technical
P-D-680 Dry Cleaning Solvent

QQ-A-250/4 Aluminum alloy, 2024, Plate and Sheet
QQ-A-250/12  Aluminum Alloy 7075, Plate and Sheet
QQ-A-250/13  Aluminum Alloy Alclad 7075, Plate and Sheet

QQ-P-416 Plating, Cadmium (Electrodeposited)
PPP-B-636 Box, Shipping, Fiberboard
PPP-C-96 Can, Metal, 28 Gage and Lighter

PPP-D-729 Drums, Shipping and Storage, Steel 55 Gallons (208 Liters)
PPP-P-704 Pails, Metal, Shipping, Steel, 1 Through 12 Gallons

MIL-S-5002 Surface Treatments and Inorganic Coatings for Metal“Surfaces of Wgapons

Systems
MIL-S-5059 Steel, Corrosion Resistant (18-8) Plate, Sheetand Strip
MIL-C-5541 Chemical Conversion Coatings on Aluminum Alloys

MIL-D-6998 Dichloromethane, Technical
MIL-L-7808 Lubricating Qil, Aircraft Turbine Engine, Synthetic Base, NATO Code Number 0-148
MIL-P-8184 Plastic Sheet, Acrylic, Modified
MIL-A-8625 Anodic Coatings, for Aluminum and Aluminum Alloys
MIL-S-8802 Sealing Compound, Temperatufe Resistant, Integral Fuel Tanks and Fuel Cell
Cavities, High Adhesion
MIL-T-9046 Titanium and Titanium Alloy, Sheet, Strip and Plate
MIL-A-9962 Abrasive Mats, Non-Woven, Non-Metallic
MIL-L-10547 Liner, Case, and Sheet, Overwrap, Water Vaporproof or Waterproof, Flexible
MIL-P-23377 Primer Coating, Epoxy Polyamide, Chemical and Solvent Resistant
MIL-L-23699 Lubricating Qil)Aircraft Turbine Engines, Synthetic Base
MIL-P-2569( Plastic, Sheets and Parts, Modified Acrylic Base, Monolithic, Crack Rropagation
Resistant
MIL-C-27724 Coating, Corrosion Preventive, for Aircraft Integral Fuel Tanks
MIL-S-38714  Packaging and Packing of Two-Compaonent Materials in Semkits
MIL-C-8170§ Chemical Conversion Materials for Coating Aluminum and Aluminum Alloys
MIL-C-83286 Coating, Urethane, Aliphatic Isocyanate, for Aerospace Applications
MIL-C-8343 Sealing Compound, Tnfegral Fuel Tanks and Fuel Cavilies, Infermitient Use to
360°F (182°C)
MIL-C-87962  Cloths, Cleaning, for Aircraft Fuel Tanks

FED-STD-313 Material Safety Data Sheets, Preparation and Submission of
MIL-STD-105 Sampling Procedures and Tables for Inspection by Attributes
MIL-STD-129  Marking for Shipment and Storage

MIL-STD-147  Palletized Unit Loads
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2.3

24

2.5

2.6

2.7

ASTM Publications:

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.
ASTM A 108 Steel Bars, Carbon, Cold-Finished, Standard Quality

ASTM B 117  Method of Salt Spray (Fog) Testing

ASTM D 412  Rubber Properties in Tension

ASTM D 2240 Rubber Property Durometer Hardness

SAE Publications:

Available frdm SAE, 400 Commonwealth Drive, Warrendale, PA 15096-000T.
AMS 2629 Jet Reference Fluid

AMS 4377 Magnesium Alloy, Sheet and Plate, 3.0 Al 1.0 Zn, Cold Rolled;Partially Annealed
(AZ31B-H26)
AMS 3166 Solvents, Cleaning, Cleaning Prior to Application of Sealing Compounds (DoD
Adopted)

Uniform Clagsification Committee, Agent Publications:

Available frgm Uniform Classification Committee, Room 18106, 222 South Riverside Rlaza, Chicago,
IL 60606.

Uniform Freight Classification
National Motor Freight Traffic Association, In¢., Agent Publications:

Available frdm American Trucking Assagiation, Traffic Department, 2200 Mill Road, Alexandria, VA
22314.

National Motor Freight Classification
Order of prefedence:

In the event|of conflict between the text of this document and the references cited hefein (except for
elated assogiated<detail specifications, specification sheets or MS standards(, the text of this

document tqkes precedence. Nothing in this specification, however, supersedes appl|cable laws and
regulations UNIESS a Speciiic exemption has been obtamed.

3. REQUIREMENTS:

3.1

Bid sample:

The sealing compounds furnished under this specification shall be products which have been
evaluated in response to an invitation for bid. The evaluation shall be completed before the award of
the contract (see 4.3 and 6.3).
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3.2

3.2.1

3.3

3.3.1

3.3.2

3.3.3

3.4

3.5 Properties bgfore cure:

3.5.1

3.5.2

First article:

When specified (see 6.2.1), the sealing compound shall be subjected to first article inspection in
accordance with 4.4.

Toxicological formulations: The material shall have no adverse effect on the health of personnel
when used for its intended purpose. Questions pertinent to this effect shall be referred by the
contracting activity to the appropriate medical service who will act as an advisor to the contracting

agency.

Materials:

The sealing g
upon additior

Base comp

type. Neither the base compound nor the cured sealant shall be red orpink in color

Curing age
easily ident
chromate ic

Primer: A p
as part of th

Examination

After mixing 4
particles.

Viscosity of
4.10.2 shal

Class A -1
ClassB -9
Class C -1

ompound shall consist of a base compound which will cure to an elastan
of a separate curing agent.

bund: The base compound shall be primarily a synthetic polymer of the f

nt: The curing agent shall be of sufficiently different color from the base g

fy an incompletely mixed system. Type Il curing agént shall have an ad
n for corrosion inhibition.

Fimer, as recommended by the manufacturer,-is required. The primer sh
e package (see 5.1.1.1.1).

bf product:

and extrusion, the compound shall be uniform, free of skins, lumps, gels

base compound:,The viscosity of the base compound, when tested in ag
be as follows:

DO to 500-poises (10 to 50 pascal seconds (Pa.s))
000 o 18,000 poises (900 to 1800 Pa.s)
000:to 4,000 poises (100 to 400 Pa.s)

neric state

olythioether

ompound to
jed soluble

il be included

DI coarse

cordance with

Application time: The application time of the mixed sealing compound shall be as designated in
1.2.3. When tested as specified in 4.10.3, the viscosity or extrusion rate for the stated application
item (see 1.2.3) shall be as follows:

Class A - 2,

500 poises (250 Pa.s) max.

Class B - 15 grams per minute, min.
Class C - 30 grams per minute, min.
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3.5.3 Tack-free time: When tested in accordance with 4.10.4, the mixed sealing compound shall cure to
a tack-free condition in not more than the time in hours specified in the applicable portions of
Tables | or Il

3.5.4 Assembly time (Class C): When tested in accordance with 4.10.5, the mixed Class C sealing
compound shall have an assembly time of not less than 4 hours. The sealant shall squeeze out to
a thickness of 0.005 inch (.13mm) or less at the bolts.

3.5.5 Flow (Class B only): When tested as specified in 4.10.6, the class B sealing compound shall flow
within the limits of 0.1 to 0.75 inch (2.5 to 19 mm) within the specified test time.

3.5.6 Cure rate gharacteristics (DUU 484 )

3.5.6.1 Standard temperature cure rate: After curing as specified in 4.10.7, the instantangous hardness
shall be @s specified in the applicable portion of Table I.

Table |. Standard temperature cure characteristies-1/ 2/

Property for Class A Class B Qlass C
Applicatipn time of- 1/4 172 2 Ve 1/2 2 4
Cure time,| hours 1.5 3 14 .5 3 14 24
Hardness, pts, min 26 25 25 30 30 25 30
Tack free time, I 1.5 9 1 2 9 -

hours, mip
Assembly tfime, - - - - - - ' 8
hours, mip
Pressure Rpupture, psi, 20 - - 25 - - -
(kPa), min (138) (17%)
1/ A1l spepimens cured at stapdard conditions (see 4.9.7).
2/ the "-"[ indicates no requirement for that property.

3.5.6.2 Low temperature cure rate’(Class A-1/4 and 1/2; B-1/4 and 1/2 only: After curing @as specified in
4.10.8, the instantaneous hardness shall be as specified in the applicable portion |of Table II.

3.5.6.3 Fluid immersed-curing rate (Class A-1/4 and 1/2; B-1/4 and 1/2 only: When tested in accordance
with 4.10.9, A=¥/4 and B-1/4 sealing compounds shall have a hardness of not lesg than 25 after
curing fof 2hours and not less than 35 after curing for 4 hours. Class A-1/2 and B-1/2 hardness
shall be not less than 25 after 3 hours and not less than 35 after 6 hours cure.
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Table Il. Low temperature curing characteristics
Property at Class A —_ Class B __
Cure temperature of - 40°F 20°F 40°F 20°F
Application time 174} 1/2 174} 1/2 174} 1/2 174 172
Cure time, hours 4 8 8|16 4 8 8 16
Hardness, pts., min 20| 20 20 20 25 25 25 | 25
Tack free time, hours 3 3 6|6 3 6 6 6
Pressure rupture, psi, 20( 20 20( 20 25 25 25 { 25
(kPa), min. (138)| €138)](138){(138)|(175)1(175) [C17%) | (175
3.5.7 Pressure rLthure (Class A-1/4 and -1/2; B-1/4 - 1/2 only: Low temperature and stafidard cure test
specimens ghall be tested as specified in 4.10.10. Conformance to the appropriate gection of
Table | or Tlable Il as noted.
3.5.8 Nonvolatile|content: The minimum percent nonvolatile content of the freshly mixed gealing

3.6 Properties affer cure (see 4.8.2 for cure cycle):

3.6.1

3.6.2

3.6.3

3.6.4

3:6.5

compound,|when tested as specified in 4.10.11 shall be as follows:

Class A - 84 percent
Class B - 9} percent
Class C - 9B percent

Specific gravity: The specific gravity of the cured polythioether material shall be no greater than
1.50 when getermined in accordance with 4.10.12.

Hardness: YWhen tested in accordancewith 4.10.13, the sealing compound shall haye a hardness
of not less than 40.

Peel strength: The as received peel strength of the sealing compound, when tested gas specified in
Il be 20 pounds per inch width minimum. After immersion values shall he 20 pounds

per inch widith minimum._or.type |, and 15 pounds per inch width minimum for Type I|. There shall

: Thersealing compound shall repair minor breaks in itself and other polythioether
sealing co pounds qualified to this spec:lflcatlon Addltlonally these compounds shall repair
polysulfide bedling-cempaund s sWelalostatatulate nd aged film of
polythioether or polysulflde materlal as specified in 4 10.15, shall show satisfactory bonding, no
lifting, blistering, loss of adhesion or other film irregularities. The film shall have a 10 pounds per
inch width minimum peel strength, except Grade B to polysulfide shall be 5 pounds per inch width.

Tensile and elongation properties (classes B and C): When tested as specified in 4.10.16, tensile
and elongation properties shall be in accordance with Table lIl.
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3.6.6 Shear strength (class C only): The shear strength of the cured sealing compound shall be not less
than 200 psi (1,380 kPa) when tested as specified in 4.10.17. At least 75 percent of the area of
separation produced in the shear test specimens shall be within the sealing compound.

3.6.6.1 Shear strength after heat reversion test (class C only): When tested as specified in 4.10.17.1 the
sealant shall remain elastomeric. The conditioned material, when evaluated in 4.10.17, shall
have a minimum shear strength of 100 psi (690 kPa). At least 75 percent of the area of
separation produced in the shear test specimens shall be within the sealing compound (cohesive
failure).

3.6.7 Low-temperature flexibility: The compound shall withstand the bend test as specified in 4.10.18
without cracking, checking, or loss of adhesion.

Table Ill. Tensile strength and elongation. (Classes B and Cdnly)

_ Tensile strength; Eldngation, |
Cqndition -psi (kPa) Ming % Min.

As curdad (4:9.16.1) . 250,(725) _ 250

‘14-day |immersion ‘in ;jet-reference : 25 (862) - 150
fluid:-dt 140° = 2°F ' -
(60° =[1° C) (4.10.16.2)

2 houry at 420° = 5°F 150 (1035) 100
(215° 4 3°C) (4.10.16.3)

72 hourls immersion in jet reference 150 (1035) 50
fluid 4t 140° = 2° F
(60° =|1° C), followed by 72 hours
air-drying at 120° = 2° F

- (49° = |1° C), followed by .7 days at
300° «(5° F (149° = 32°C) or 141°
+ 3° C|(285° + 5° F) for A-1/4 and
B-1/4 (4.10.16.4)

Standard heat @ging, followed by 100 (690) 50
7 days |[immersion in jet reference
fluid gt 40° = 2° F (60° = 1° O)
(4.10.16.5)

3.6.8 Resistance to thermal rupture: When tested in accordance with 4.10.19, the sealing compound
shall retain a pressure of 10 pounds per square inch (psi) (70 kPa) with no more than 5/32 inch (4
mm) deformation.
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3.6.9 Chalking: The sealant shall not chalk when tested in accordance with 4.10.20 in jet reference fluid
containing metal ions.

3.6.10 Hydrolytic stability: When tested for hardness after exposure as specified in 4.10.21, the
specimens shall retain 80 percent of their original hardness.

3.6.11 Corrosion: When tested in accordance with 4.10.22, there shall be no corrosion under the sealing
compound and the sealing compound shall show no sign of deterioration.

3.6.12 Soluble chromate ion (Type Il only): When tested in accordance with 4.10.23, the curing agent for
Type Il compound shall contain 3.0 percent minimum added free chromate ion available for
corrosion iphibition.

3.6.13 Craze Resgjstance (Type | Grade B only): When tested as specified in 4.10.24; the gealing
compound|shall not cause the stressed acrylic specimens to craze, crackrar-cause pther chemical
degradation.

3.6.14 Properties|after immediate heat cure (Type | Grade C only):

3.6.14.1 Sponging: The test specimen shall show no visible evidencg of blowing, sponging, or other

chemical degradation when examined after sectioning as{specified in 4.10.25.1.

3.6.14.2 Shear stfength: Shear strength of the type |, grade-C compound after curing as specified in

4.10.25.2 shall be not less than 200 psi (1380 kPa).

3.6.15 Weight losg and flexibility: When tested in accordance with 4.10.26, the sealing corppound shall
not lose mpre than 4.0 percent by weight and shall not crack when bent through 18D degrees over

3.7 Storage requirements:

3.7.1

Bl 2

a 1/8 inch

Long term
requireme

Accelerate
show no s
shall meet

mandrel.

storage: After storage as specified in 4.10.27.1, the sealing compound sk
hts specified for\atcelerated storage (3.7.2) and Tables | and I, as applig

d storage-stability: After storage in accordance with 4.10.27.2, the base ¢
nrinking~hardening, separation, nor settling of the material upon visual in
the.viscosity requirement in 3.5.1. The aged curing compound shall not

all meet all the
able.

ompound shall
spection. It
be adversely

affected ar

d-shall be capable of being restored by normal agitation to a condition sy

itable for use.

The aged

ase compound and the aged curing compound, when mixed, shall meet

the

requirements for flow (3.5.5), cure rate (3.5.6), application time (3.5.2), assembly time (3.5.4), tack-
free time (3.5.3) and shear strength (3.6.6). As received and after immersion peel strength on
adherend numbers 5, 7 and 9 (see Table IX) shall be determined. Immersion conditions shall be 7
days at 140° £ 2° F (60° + 1° C) in the JRF II/3 % NaC1 solution in 4.10.14.3. The peel strength
requirement (3.6.3) shall be 20 pounds per inch width minimum for classes A and B and 15 pounds
per inch width, minimum for class C.


https://saenorm.com/api/?name=f19f67bf430f211ee472d5808b480ed4

SAE

AMS-S-29574A

Page 11 of 40

4. QUALITY ASS

URANCE PROVISIONS:

4.1 Responsibility for Inspection:

Unless otherwise specified in the contract or purchase order, the contractor is responsible for the
performance of all inspection requirements (examinations and tests) as specified herein. Except as
otherwise specified in the contract or purchase order, the contractor may use his own or any other
facilities suitable for the performance of inspection requirements specified herein, unless
disapproved by the Government. The Government reserves the right to perform any of the
inspections set forth in the specification where such inspections are deemed necessary to assure

supplies and

services conform to prescribed requirements.

4.1.1 Responsib

inspection et forth in this specification shall become a part of the contractor’s aver

system or
not relieve
the Goverrn
as part of

requirements; however, this does not authorize submission of known defective mat
r actual, nor does it commit the Government to aceeptance of defective naterial.

indicated o

4.1.1.1 Source Inspection: Materials procured by the Government under this specification

source in
conformsa
package

4.2 Classificatiop of inspections:

The inspectig

a. Bid sample inspection (see 4.3)
b. First artigle inspection (see4:4)

c. Quality c
4.3 Bid sample i

The bid sam

nuality program. The absence of any inspection requirements inthe spe
the contractor of the responsibility of assuring that all products-of supplis
ment for acceptance comply with all requirements of the contract. Samp

spected so there is assurance that the sealing compound meets the qu
nce inspection prior to leaving the manufacturer’s plant. Note that the m
 and mixed in containers specified in.Section 5 of this specification.

bn requirements specified-hérein shall be classified as follows:

bnformance inspection (see 4.5)

nspection:

ble inspection shall consist of all the tests and inspections specified in T4

lity for compliance: All items shall meet all requirements of sections 3 arid 5. The

Il inspection

cification shall

s submitted to
ing inspection,

nanufacturing operations, is an acceptable practice to as¢ertain conformance to
erial, either

shall be
lity
terial shall be

ble IV.
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Table IV. Bid sample inspection

| Paragraph -

Inspection Requirement Test
Materials 3.3 4.10.1
Examination of product 3.4 4.10.1
Viscosity 3.5:1 4.10.2
Application time 3.5.2 4.10.3
Tack free time 3.5.3 4.10.4
Assembly time (class C) 3.5.4 4.10.5
Flow ( 355 4.10.6
Curing |[rate characteristics 3.5.6 4.10.7

4.10.8
4.10.9
Pressune rupture 3.5.7 4.10.10
Nonvoldtile content 3.5.8 4.10.11
Specifilc gravity 3.6.1 4.10.12
Hardneqs 3.6.2 4.10.13
Peel stirength 3.6.3 4.10.14
Repairgbility 3.6.4 4.10.15
Tensilg strength 3.6.5 4.10.16
Elongaflion 3.6,5 4.10.16
Shear gtrength 3.6,6 4.10.17
Heat rdversion resistance 306.6.1 4.10.17.1
Low tenp flexibility 3.6.7 4.510:18
Resistdnce :thermal rupture -3.6.8 4.:10.19
Chaiking 3.6.9 4.10.20
Hydrolytic stability 3.6.10 4.10.21
Corrosion 3.6.11 4.10.22
Solublg chromate ion 3.6.12 4.10.23
Craze rlesistance 1/ 3.6.13 4.10.24
Prop. dfter immediate heat 3.6.14 4.10.25
cyre 2/
Height [loss and flexibility 3.6.15 4.10.26
Long tdrm storage 3.7.1 4.10.27
Accelerated storage 3.7.2 4.10.27
1/ Type I, Grade B only.
2/ ~Type I, Grade C only.
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4.3.1

4.3.2 Manufacturer’s data to be submitted with Bid sample:

4.3.2.1

43.2.2

4323

Bid samples: Bid test samples shall consist of 32 sectional type containers with the proper ratio of
sealing compound to curing agent, along with the required primer, for the type and class specified
in the Invitation for Bid. The compound and curing agent shall be furnished in containers of the
type to be used in filling contract orders as specified in section 5. Samples shall be forwarded to
the laboratory designated by the acquisition authorization letter. The samples shall be plainly and
durably marked with the following information:

Sample for Bid Testing

Sealing Compound, Polythioether, For Aircraft Structures,
Fuel and High Temperature Resistant, Fast curing

Test repg
the bid s4
paragrap

specificafion.

Instructio
and the a

Toxicolgi
safety of
prepared

At Ambient and Low Temperatures.

MIL-S-29574(AS)
Type
Grade (for type | compounds)
Class
Date of manufacture
Name and address of manufacturer
Manufacturer’s identification (base and curing agent)

Submitted by (name) (date) for Bid tests(in accordance with
the requirements of MIL-S-29574(AS) under authorization (reference]
authorizing letter)(see 6.3)

rts: Two copies of the manufacturer’s certified test report shall be forwar
mples specified in 4.3.1. The report shall show, by actual test results arn
n references, the sealing.campound submitted conforms to all the requirg

hs for use: Duplicate copies of the manufacturer’s instructions for use of
ppropriate primer’shall be furnished with qualification samples for approy

cal data: e manufacturer shall furnish the toxicological data required tg
the material for the proposed use through submission of material safety
in acéordance with FED-STD-313.

led along with
d specific
bments of this

he compound
al.

evaluate the
lata sheets

4.3.3 Bid sample approval. After approval of the bid sample, the manufacturer shall not be subject to the
Bid Sample process on subsequent Government purchases for a period of three years. After the

three year period, the Government may, at its option, require the manufacturer to undergo the bid
sample evaluation or request a certification to the effect that the sealing compounds are formulated
and prepared as for the first bid sample inspection.
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4.4 First article inspection:

When specified by the acquisition activity (see 6. ), the sealing compound shall be subjected to a first
article inspection consisting of all the tests and inspections in Table IV.

4.4.1 First article procedures: First article samples and procedures shall be as specified for Bid Sample
(see 4.3).

4.5 Quality conformance inspection:

451 Lot formation: Unless otherwise specified herein or in the contract, a lot shall consist of all the
sealing compound formulated from the same components, under essentially the sgme conditions,

forming p

4.5.2 Sampling:

4.5.2.1

4522

45221

45222

Samplin

preparat
tested ag

Samplin

Unit cd

J:[ of one contract or order, and submitted for acceptance at one time|(sé

y for tests: A sufficient number of containers shall be selected at random
on of specimens for the tests specified in Table V. Thé sample shall be
b specified in 4.5.3.1.

y for packaging:

ntainers: A random sample of filled containers shall be selected from ea

accordance with inspection level | of MIL-STD<105 examined as specified in 4.5

size sh

Shippi

each Iq
4.5.3.2

all be the total number of containers:

g containers: Shipping containers, just prior to closure, shall be randoml
pt in accordance with inspection level | of MIL-STD-105 for examination g
. Lot size shall be the number of shipping containers.

e 4.1.1.1).

to allow
examined and

ch lot in

.3.2. The lot

y selected from
s specified in
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Table V. Quality conformance testing

Property Test paragraph
Examination of product 4.10.1
Viscosity of base compound '4.10.2
Application time 4.10.3
Tack free time 4104
-Assembly time -(C~4 only) #4710.5
Standard cure rate 4.10.7
Low temperature cure rate 4.10.8

A4 IN 0O

4.10.13
Pressurp rupture(A-1/4, B-1/4) 4.10,10
Nonvolatile content 4.100MN
Flow 4.'10.6
Peel styrength 1/ 4.10.14
Shear sfrength 4.10.17
Resistapce to thermal rupture 4.10.19
Soluble| chromate, Type II, only 4.10.23
Weight loss and flexibility 4.10.26

17. Initiall and after immersion in JRF I173 % NaCl solution at 140° [+ 2° F
(60° + 1° Cp for 7 days. using adherend number “1"and 7 only.

4.5.3 Testing ang examination of quality conformance-samples:

4.5.3.1 Testing: The sample selected in 4.5.2.1.8hall be tested to the requirements specified in Table V.
Nonconfgrmance of a test specimen to:a single requirement shall be cause for rejgction of the lot
represenied by the sample.

4.5.3.2 Packaging examination: Samgples selected in accordance with 4.5.2.2 shall be visyally examined
to the requirements in Table VI and all other applicable container specification requirements to
determing conformance. to’section 5 of this specification. The acceptable quality Ievel (AQL) for
this inspdction shalle 2.5 percent defective except that unit containers with “fill” defects may be
corrected. In addition, shipping containers fully prepared for delivery shall be inspected for
closure defects.
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Table VI. Packaging examination

Examination

Defect

Unit container:
Fill

Packaging

Not volume specified in contract or order.

Wrong size Kits. .
Primer package not as specified or missi

Shipping container:
PackinE

Count

Marking

wvr

Material or construction not as specirtigd.

Components damaged or missing.
Intermediate .package .closure incompiete
damaged.

Not level required by contract or“purchd

Not level required by contract or purcha
Any nonconforming component, incomplete
Bulged or damaged shipping containers.

Less than specified or indicated quanti{
shipping container.

Unit and {intermediate package and
packing=-omitted,

illegible, incorrect, incomplete, or not

accordance with contract requirements.

ng.
or

se order.

se order,
closures.

LY per

in

4.6 Test conditiohs:

4.6.1

4.7 Preparation ¢ftest specimens:

4.7.1

4711

Standard ¢
humidity (R
the sealing

pnditions: Standard laboratory conditions shall be 77° + 2° F (25° £ 1°C)
H) of 50& 5 percent. Unless otherwise specified herein, all mixing curing
compoeund shall be at standard conditions.

and a relative
and testing of

Cleaning of test panels:

Aluminum alloys: Except where otherwise specified herein, aluminum alloy panels shall be
cleaned with lint free cheesecloth conforming to MIL-C-87962 using solvent in accordance with
SAE AMS 3166. Immediately after rinsing, the panels shall be wiped dry with a clean, lint-free

cloth.
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4.7.1.2 All other panel materials: All other panels shall be cleaned by first wiping with solvent conforming
to that formulated in accordance with SAE AMS 3166, followed by scuffing with abrasive mats
conforming to Type |, Class 1, Grade A of MIL-A-9962, and finally cleaned as specified in 4.7.1.1.

4.7.2 Mixing: The sealing compound and curing agent along with all spatulas, molds, and other related
equipment shall be conditioned at standard conditions (see 4.6.1) for at least 24 hours. Mixing of
the sealing compound shall be at standard conditions and be in accordance with the
manufacturer’s instructions.

4.8 Curing conditions:

Cure rate
specified ir
followed by

4.8.1

4.8.2
4.7.2, appl
conditions
24 + 1 hou

4.9 Jet reference

Jet referencd
use fluid in &
mercaptan a

4.10 Test method

4.10.1 Examinatia
and 3.4.

4.10.2
pint (0.5-lit
top, then ¢
then be thd
the materis
used and t
at 10 revol

Tests othef

hd total sulfur content before use.

B.

Viscosity of base compound:The viscosity shall be determined with base compoun

Table | and Table Il. Low temperature specimens shall be mixed at stan
curing in the low temperature environment.

than cure rate characteristics: All sealing compounds shall be-mixed as
ed to test panels or other surfaces and allowed to cure for 44-days at st3
see 4.6.1) prior to testing. An alternate cure of 48 + 1 hoUrs at standard
rs at 140° £ 2° F (60° £ 1° C) may be used.

L fluid (JRF-11):

 fluid shall be in accordance with SAE-AMS2629, Type |, except the chg
ccordance with SAE-AMS2629, Type ll:cFluid older than 90 days shall b

n of product: The sealing campound shall be visually examined for confg

er) can. The can shall be filled with base compound to within 1/2 inch (1
bvered and stored at room temperature for at least 8 hours. The base cq
roughly mixed by stirring slowly for 3 minutes after which the can shall b

.6) shall be as
ard conditions

specified in
ndard

Conditions plus

Iking test shall
e retested for

rmance to 3.3.

i placed ina 1-
P mm) of the
mpound shall
e closed and

| allowed-to stand for 1 hour. The Brookfield Model RVF viscosimeter, or

shall be us

JthI’lS per minute (rpm) shall be used for class B materlal the No. 7 spi

he reading obtained converted to poises. For class A base materials, the

equal, shall be
No. 6 spindle
dle at 2 rpm

eading shall be

taken after the spindle has run in the materlai for 1 minute. Conformance to 3.5.1 shall be noted.
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4.10.3 Application time:

4.10.3.1 Viscosity (Class A only): The base compound and curing compound shall be stabilized at

standard conditions for not less than 8 hours before a sample of the base compound is mixed
with the proper amount of curing compound. The mixed compound shall be sufficient to fill a
standard 1/2 pt (1/3 L) can, 2-7/8 in. (70 mm) in diameter by 2-7/8 in. (70 mm) high, to within 1/2
in. (12 mm) of the top. This can shall be tightly covered except when testing for the viscosity. At
the end of the application time (see 1.2.3), indicated in hours, measured from the beginning of
the mixing period, the sealing compound shall be tested for viscosity using a Brookfield Model
RVF viscosimeter, or equivalent. The No. 7 spindle, at 10 rpm, shall be used. One reading shall
be taken after the spindle has run in the mixed compound for 1 minute.

4.10.3.2 Applicatipn time (Class B and C): A sectional cartridge shall be mixed as specifiei, then allowed

4.10.4

4.10.5

to stand (from start of mix) for the application times indicated in 1.2.3. The extrusion rate shall be
determined by a 15 second extrusion of the sealing compound into a suitable targdd container.
The extrgision rate (grams/minute) shall be 4 times the obtained weight-ef'sealing|compound.

Tack-free fime: An aluminum test panel conforming to temper T6 of QQ-A-250/13 and measuring
0.040 by 2(75 by 6 inches (1 by 64 by 150 mm) in size shall be cléaned in accordarjce with 4.7.1
and covergd with freshly mixed sealing compound to a depth-of 1/8 inch (3 mm). The sealing
compound(shall be allowed to cure till the end of the specified tack-free time (see Taple | or ), then
two 1 by 6 jnch (25 by 150 mm) pieces of polyethylene film 0.004 £ 0.002 inch (.1 £ |015 mm) thick
conforming to L-P-378, Type |, Class 1, Grade C, Finish1, shall be applied to the sgaling
compound|and held in place at a pressure of 1/2 qurce per square inch for 2 minutgs. The strips
shall then e withdrawn at right angles to the sealing compound surface. The polygthylene shall
come away clean and free of sealing compound.

Assembly fime (class C only): Six test pane&ls 0.40 by 1-1/2 by 4 inches (1.00 by 38|by 100 mm) in
size shall Be prepared from aluminum(@lloy conforming to temper T6 of QQ-A-250/13. Drill two
holes with g number 11 drill, 1.2 in€hes (30 mm) from one end with centers 3/4 inch|(20 mm) apart
and 3/8 indh (10 mm) from each side. The panels shall be deburred and cleaned ir] accordance
with 4.7.1.| Accurately determine the thickness of the panels around the holes. Approximately
0.015 inches (0.40 mm) of(freshly mixed sealant shall be applied to the drilled end ¢f three
specimens|and allowed.to.cure for 1/2 hour. Place the other cleaned panels on thoge with sealant
so that the|holes linelup resulting in a one-inch (25 mm) overlap. Sealant shall cover the entire
one-inch (25 mm) faying surface overlap area. Two steel bolts (10-32) that have beg¢n heat treated
to at least 160,000 psi (1.10 Megapascals (MPa) shall be inserted into the holes. The nuts (NAS
679-A3) sHallbe tlghtened only until sealant starts to squeeze out. The thickness of the assembly
shall be meéastredatthistimeanc o-6-045 inch (0.25 to
0.40 mm). Allow the specimens to be exposed to standard conditions for 8 hours for the class C-4
material. Tighten nuts to a torque value of 40 inch Ibs (4.5 Newton meter (N.m). The thickness of
the assembly shall be measured at the bolts with a micrometer and from this thickness subtract the
thickness of the panels. Evaluate in accordance with 3.5.4.
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4.10.6 Flow (class B only): One cartridge of class B sealing compound and curing agent shall be mixed
and prepared for testing in accordance with 4.7.2. The test shall be conducted with a flow-test
fixture as shown in Figure 1. Depth of plunger tolerance is critical and shall be controlled within the

tolerance d

4.10.6.1

uring the test.

Procedure: The flow-test fixture shall be placed on a table with the front face upward and the

plunger depressed to the limit of its travel. Within 10 minutes after the beginning of mixing,
enough of the mixed sealing compound shall be extruded from the application gun to fill the
recessed cavity of the fixture and leveled off even with the block. Within 10 seconds after the
leveling operation, the fixture shall be placed on its end and the plunger immediately advanced to
the limit of its forward travel. The flow measurement shall be taken exactly 30 minutes after the

sealing c

to the low
4.10.7 Standard t
Table |, sh
4.10.8 Low temp
characteri
specimens
remaining
tested with

mpound has been apptied to the testfixture. T he ftow shattbe measure
er edge of the plunger to the farthest point to which flow has advanced:

mperature cure rates: All specimens prepared for those charaetebistics 4
Il be cured at standard conditions (4.6.1) for the designated cure rate tin

ature cure rate (class A-1/4, B-1/4 only): All specimens prepared for tho
ics specified in Table Il shall be mixed at standard cohditions. One-half
shall be cured in a cold chamber maintained at 40°% 2° F (4.4° £ 1° C) f
Epecimens shall be cured at 20° + 2°F (-6.7° + 1°C) for 8 hours. All spec
n 15 minutes after removal from the chamber;

4.10.9 Fluid imm

conforming to temper T6 of QQ-A-250/13 and measuring 0.040 by 2 3/4 by 6 inche
150 mm) shall be cleaned in accordance with;47.1 and covered with sealing compg
of 1/4 inch (6 mm). After curing the Class A-1/4 and B-1/4 for 1.5 hour and Class A
for 3 hours|at standard conditions, the test'panels shall be immersed in jet reference

sed curing rate (class A-1/4, -1/2, and.B>174 -1/2 only: An aluminum tes

] from tangent

pecified in
nes in Table |.

5e
of the

br 4 hours, the
mens shall be

panel

5 (1.00 by 70 x
und to a depth
-1/2 and B-1/2
fluid (see 4.9.)

at77° £ 2°[F (25° £ 1° C). The instantaneous hardness shall be determined at the jmes specified

in3.56.3i
4.10.10 Pressure
4.10.10.1 Speci

dimens
specifie

accordance with ASTM.D 2240.

rupture (class A-174; B-1/4 only):

d in4,10.7 or 4.10.8 as applicable, prior to testing.

en preparation:” A 1 inch (25 mm) diameter by 0.125 inch (3 mm) thick layer of sealing
comp%nd shall be molded onto a primed QQ-A-250/13, temper T6 aluminum a
oned as:specified in Figure 2. The specimens shall be cured and condifioned as

loy panel,
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4.10.10.2Test procedure: The test specimen shall be mounted in the pressure rupture fixture as shown in

4.10.11

4.10.12

4.10.13

4.10.14

Figure 2. The air hose bib of the apparatus shall be connected, using appropriate tubing, to a
pressure gage or manometer, and a variable pressure source. Starting at atmospheric
pressure, the pressure on the apparatus shall be uniformly increased at the rate of 0.5 psi per
15 seconds until failure occurs. Failure shall be indicated by a rapid drop in pressure. The
pressure applied at the time of failure shall be recorded. Two additional specimens shall be
tested in the same manner. The average pressure of the three specimens shall be reported to
the nearest 1.0 psi (6.9 kPa).

Nonvolatile content: Five to ten grams of the mixed sealing compound shall be transferred as
soon as possible to a dish about 8 centimeters in diameter. A tight fitting cover shall be placed
immediatety-over-the-dish-and-the-weight determined-to-thenearesto gtarm—] he cover shall
then be removed and the sealing compound heated for 72 £ 1 hours - (70° £ 1° C).
It shall tHen be cooled in a desiccator, the cover replaced and the weight determined to the
nearest milligram. The percent nonvolatile content shall be calculated as-follows:

Final Weight

al Weight 450
Inftial Weight'.

Percent nonvolatile content =

Specific gravity: Three specimens, 1/8 by 1 by 2 inches (3 by.25 by 50 mm), shall{be prepared in
an open mold and cured as specified in 4.7.2. The specimens shall be weighed in[air and then in
water by|means of an analytical or Jolly balance. The.specific gravity shall be computed by

means of the following formulas:

Specific gravity Weight in air

(Analytical balance) . (\Weight in air - Weight in water

Specificgravity  Weight in air
(Jollybalance)  Weight in water

Hardnesg: Two specimens, 0.25by 1 by 2 inches (6 by 25 by 50 mm), shall be prepared in an
open mold and cured as specified in 4.8.2, instantaneous hardness shall be detefmined in
accordance with ASTM D 2240.

Peel strgngth:

4.10.14.1 Adhergnds and'surface treatment: The adherends, surface treatment and number of

specimensyequired shall be as specified in Table VII.
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4.10.14.2 Specimen preparation: Test panel materials (0.064 by 3 by 6 inches) (1 by 75 by 150 mm) and
the required number of specimens shall be as specified in Table VII. All panels shall be
cleaned as specified in 4.7.1 then primed in accordance with manufacturer’'s recommended
procedures. Each panel shall be coated with a 0.125 inch (3 mm) thickness of the sealing
compound. A 3 by 6 inch (75 by 150 mm) area of 3 by 12 (75 by 300 mm) inch strips of wire
screen (20 to 40 mesh stainless steel or monel wire fabric) shall be cleaned (4.6.1) and primed
in accordance with the manufacturer's recommended practice, then impregnated with the
sealing compound. The sealant must be worked well into the fabric. The sealant-impregnated
end of the fabric shall be placed on the sealant coated panel and smoothed down on the layer
of the sealant, taking care not to trap air beneath the fabric. An additional approximate 1/32
inch (1 mm) thick coating of sealing compound shall be applied over the fabric. Curing shall be
as spegifiedim48.2:

4.10.14.3 Immersion procedures: After curing, one panel from each material shall be used to determine
the initlal peel strength (One panel yields two test specimens). All otherpanels|shall be
immerged in the respective fluids as identified in Table VIII. Immersion’temperature shall be
140° £|2° F (60° £ 1° C) for the times specified in Table VIII. Afterlexpiration of the test period
specifigd in Table VIII, the fluids shall be cooled to standard conditions. The pgnels shall then
be remioved and peel strength determined within 10 minutes after removal from the fluids. Two
1 inch {25 mm) wide strips shall be cut lengthwise through the fabric and sealing compound to
the panpel surface and extended the full length of the logse end of the fabric cregting two test
specimlens for each panel. The edges of the panel shall not be used as one edpge of the test
strip.
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Table VII. Adherends, surface treatment and specimens for peel strength 1/

and 9 only.

“No. of
Panels for
Adherend Substrate and surface treat Qualifi-
No. cation
] Atuminum alloy, 7075-16, conforming to QQ-A-250/12, 7
chemically treated with materials conforming to
MIL-C-81706, class 1A. To produce coating con-
forming to MIL-C-5541.
2 oo ey 0e—A—t 56— F6- 4
3 Aluminum alloy, 7075-T6, conforming to QQ-A-250/12, 4
chemically treated in accordance with MIL-A-8625,
type II, class 1 dichromate sealed.
4 Stainless steel MIL-S-5089, composition 304, &n= 4
nealed finish 28.
5 Titanium, MIL-T-9046, type III, composition C )
(6A1-4V) .
-6 Aluminum alloy, 7075-T6, conforming to QQ-A-250/12, 3
chemically treated ‘in accordance with MIL-C-5541.
‘Primed in-.accordance -with:MIL=P=23377.
7 Aluminum alloy, 7075-T6, conforming to QQ-A-250/12, 5
chemically treated in adcordance with MIL-A-8625,
type II, class 1, dichromate sealed, and coated
with material conforming to MIL-C-27725.
8 Acrylic plastici.eonforming to MIL-P-25690. 2
9 Graphite/Epoxy Composite. Hercules AS/3501-6 or 9
equal
10 Magnesium. AMS 4377 6
11 Cadmium plated steel (4130), ASTM A108 plated in 6
accordance with QQ-P-416, CLass 1, Type 2.
12 Composite Material GR/BMI T300/V-378 7
13 Aluminum alloy, 7075-T6, conforming to QQ-A-250/12 6
Chemically treated in accordance with MIL-A-8625,
Type II, Class 1, dichromate sealed and coated
with MIL-C-83286 materials, and lightly abrade.
7. Type I, Grade B materials shall be tested for adherend numbers 1, 3, 6,
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Table VIII. Immersion fluids, exposure times and panels exposed 1/
Ftuid Specification Exposure time Adherend No's.
(days) exposed
(see Table VIID)
Jet reference see 4.8 70 2/ 5,7.9
fluid
Jet reference/ see 4.8 10 2/ 5,7.9
NaCl 3%
Jet reLerence see 4.8 7 1,2,3,4,%9,7,9,10
fluid 11 _and 12
Jet reference/ see 4.8 7 »2,3,4,59,7,9 and
NaCl B% 12
NaCl 3% 0-5-1926 2 1,2,3,4,9,6,8,9,
10,11,12 [and 13
Hydraullic fluid MIL-H-83282 2 1,9,10,11,12,13
Lubricpting fluid "MIL-L-7808 2 ' 1,9,10,11,12,13
Lubricpting fluid MIL-L-23699 2 1,9,10,11,12,13
Jet reference See 4.8 2 6,13

fluid

Ino]—=
~~

410144

Type I,

Test prpcedure: The specimens shall be individually tested in an autographic te
whose papacity shall'be such that the tension at failure is not more than 85 perg

than 19 percent'of the full scale load. If the machine is of the pendulum type, th

Grade B materials ‘shall be tested with adherendst,3,6, ang 9 only.
Fluids| are to be changed. every 14 days and replaced with fresh.

5ting machine
ent nor less

swing gs a freé pendulum without engagement of the pawls. The rate of separ
paws shall be 2 inches (50 mm) per mmute Spec:lmens shall be mounted in the¢ machine so

that the

pulled from the panel

e weight shall
tion of the

Each strlp shaII be pulled as foIIows A cut through the sealant to the

panel at the junction of separation shall be made at an angle of 45° in the direction of
separation. If the sealant separates from the fabric, similar 45 degree cuts shall be made to
promote separation of the sealant from the panel. A minimum of 5 cuts shall be made. The
adhesion, in pounds (kg), shall be automatically recorded on a chart as a continuous curve.
The adhesion value shall be calculated by averaging the maximum forces required to separate
the sealant from the panel.
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4.10.15 Repairability: A 3 by 6 by 0.064 inch (75 by 150 by 1.6 mm) aluminum alloy panel, QQ-A-250/13,
temper T6, shall be coated with a 1/8 inch (3 mm) thickness of the sealing compound. Curing
shall be as specified in 4.7.2. The panel shall be placed in an air circulating oven and
conditioned for 48 + 1 hours at 180° £ 2° F (82° £ 1° C). The specimen shall be removed from
the oven and returned to standard conditions. A sufficient number of 3 by 6 by 0.064 inch (75 by
150 by 1.6 mm) aluminum alloy panels conforming to QQ-A-250/13, temper T6 shall be used so
that there are 2 panels for each of the following:

a. Previously qualified polythioether sealing compounds
b. A polysulfide material conforming to MIL-S-8802 or MIL-S-83430.
c. The sealing compound undergoing qualification testing

Two panels shall be coated with a 1/8 inch (3 mm) thickness of the appropriate sgaling
compourld from the above. All panels shall be cured using the accelerated procefure specified
in 4.8.2. |After cure, 1 panel of each sealing compound (the sealant undergoing tgst and those
from (a),|(b), and (c) above) shall be conditioned as follows:

a. Immarsion in JRF-II for 3 days at 140° + 2°F (60° £ 1°C)
b. Airdiy for 3 days at 120° + 2°F (49° £ 1°C)
c. Heatlage in air for 3 days at 250° + 2°F (121° £ 1°C)

All panels, conditioned and non-conditioned shall be cleaned with solvent specifigd in 4.7.1, air
dried for 2 hours, primed and another coat of the sealant undergoing qualification|shall be
applied gs above over the previously cured sealant.” A 3 by 6 inch (75 by 150 mm) area of a 3 by
12 inch (F5 by 300 mm) strip of wire mesh shall,be impregnated with the sealing gompound. An
additiongl 1/32 inch (1 mm) thick coating of $€aling compound shall be applied over the wire
mesh. After the 14 day cure period specified in 4.8.2, the specimen shall be testgd as specified
in4.10.14.

4.10.16 Tensile gnd elongation properties_Tensile strength and elongation shall be determined “as
cured”, after fluid immersion, after heat aging, after combinations of heat/fluid immersions and a
standard|heat cycle as spetified below in 4.10.16.1 thru 4.10.16.5. Testing shall pe in
accordar|ce with ASTM D 412, with specimens cut using Die C from 0.100 inch £ 0.015 inch (2.5
+ 0.4 mm) thick molded'slabs cured as specified in 4.8.2. Obtained values shall Be in
accordar]ce with Tahle IV.

4.10.16.1 As curgd: Five as cured specimens shall be conditioned as specified in 4.6.2 prior to
deteraning tensile strength and elongation.

4.10.16.2 After fluid immersion: Specimens shall be immersed in Jet Reference Fluid (JRF-II) (see 4.9)
for 14 days at 140° £ 2° F (60° £ 1° C) prior to testing. The volume of the fluid shall be not less
than 20 times the volume of the specimens. Specimens shall not touch one another or the side
of the vessel while immersed.

4.10.16.3 After heat aging: Tensile specimens shall be exposed in an air circulating oven for 2 hours at
400° £ 5° F (204° + 3° C), cooled to standard conditions, then tested.
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4.10.16.4 Fluid/dry heat cycle: Specimens shall be immersed in JRF-2 (4.8) for 72 hours at 140° + 2° F
(60° £ 1° C) followed by air drying at 120° £ 2° F (49° £ 1° C) for 72 hours, then heat aged for 7

days at

4.10.16.5

285° £ 5° F (140° £ 3° C) prior to testing.

Standard heat cycle: Standard heat cycle shall consist of the following:

1 hour at 320° + 5° F (160° £ 3° C)
30 minutes at 360° £ 5° F (182° + 3° C)
15 minutes at 420° £+ 5° F (216° £ 3° C)

Repeat these conditions for a total of 6 cycles, followed by immersion in JRF-II for 7 days at

N0 = /MO o A0 /A~

140° £

4.10.17 Shear st
size shal
shall be ¢
recommse
of three [
another
thickness

in 4.7.2 and determine the shear strength by pulling in shiear at a speed of 2 inchsg

minute.

4.10.17.1 Heat re

0.001 ipch (0.25 mm) of MIL-C-27725, measuring 0.020 x 3 x 12 inches (0.5 x 7

shall bd

panel and the other panel positioned overthe sealant covered surface to form a

a layer
given a
The pa
2 inche

4.10.18 Low-temp
the three
I, measu

-~ 1 \OVU LT )

ength (class C only): Six test panels 0.040 by 1 by 3 inches (1.00by.25
be prepared from aluminum alloy conforming to temper T6 of QQ3A-250

ndation. Apply a coat of sealant 0.010 to 0.020 inch (0.25 t00.50 mm) th

anel making a 1 square inch (6.45 square cm) lapshear test specimen.
of the sealant to 0.005 to 0.010 inch (0.13 to 0.25-mim). Cure the seala

version resistance (class C only): Two aluminum test panels anodized a
coated with freshly mixed sealing.€ompound applied over one coated s

of sealing compound approximately .010 inch (.025 mm) thick. The pan
standard cure (per 4.8.2).then shall be exposed to 2 hours at 204° C £ 2

s per minute and inspected to the requirements of 3.5.6.1.
perature flexibility; Primer and sealing compound shall be applied to one

7075-T6 aluminum panels conforming to QQ-A-250/12, treated with MIL|
ing 1 inchdy 6 inches by 0.032 inch (25 by 150 by 1 mm) in a manner wj

produce
panels u
JRF-2s
for 60 =

panels shall be dried at 120° + 2° F (

h thickness of approximately 0.075 inch leaving 1 inch (25 mm) at each ¢
coated. Upon completion of the curing time (4.8.2), the panels shall be

Dy 75 mm) in
13. All panels

leaned as specified in 4.6.1 and primed in accordance with manufacturel’s

ick to one end

anels covering approximately 1 inch (2.5 cm) on each panel. Overlap the sealant with

Reduce the
nt as specified
s (50 mm) per

hd coated with
5 x 300 mm)
irface of one
sandwich with
bls shall be
(400° £ 5°F).

nels shall be cooled to réom temperature and then shall be pulled in shear at a speed of

tide of each of

ution at 140° £ 2° F (60° £ 1° C) for 120 % 4 hours, followed by 160° £ 2°

49° £ 1° C) for 72 £ 2 hours. The panels sha

LA-8625, Type
hich shall

nd of the
mmersed in
F(71°£1°C)
imersion, the
Il then be

placed in a flexibility fixture as shown in Figures 3 and 4 so that the uncoated side will contact the
contour block and the weight will contact only the uncoated end of the panel. The flexibility
fixture and panels shall be subjected to a conditioning temperature of -80° £ 2° F (-62° £ 1° C) for
4 hours. After the specified conditioning, the specimens shall then be bent around the curved
portions of the flexibility fixture by releasing the fastening hook. The panels shall be removed
and examined for conformance to 3.5.7.
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4.10.19 Resistance to thermal rupture: Two specimens shall be prepared, each having a fillet 1/8 inch (3
mm) by 2 inches (50 mm) in diameter applied to a test panel. The test panels shall be temper

4.10.20

4.10.21

T81 of QQ-A-250/4 and shall be 0.040 by 3-1/2 by 3-1/2 inches (1.00 by 90 by 90
with a hole 1/4 inch (6 mm) in diameter in the center of the panel. Panels shall be
primed in accordance with the manufacturer’s instructions. The sealant fillets sha

mm) in size
cleaned and
[l be cured for

14 days + 4 hours at standard conditions. One of the panels shall then be placed in jet reference
fluid for 120 £ 4 hours at 140° £ 2° F (60° + 1° C) followed by for 60 + 4 hours at 160° £ 2° F (71°
+1°C)and 6 £ 1 hours at 180° £ 2° F (82° £ 1° C). The panel shall be removed from the fluid

and immediately applied, using a suitable gasket, to the test fixture shown in Figure 5. The panel

shall be so positioned on the fixture that the sealant is within the fixture chamber.
shall be placed in an oven at 400° + 5° F (204° + 2° C).
air press i f itat ;
maintaingd in the oven for 60 £ 2 minutes after the pressure is applied. With the®

The fixture

Using dry air, immediately apply 10 psi

ure shall be
amp jig still in

the oven pnd the pressure still applied, deformation shall be measured fromthe sdirface of the

test pane] not exposed to pressure to the point of maximum deformation-6fthe se
the test
requiremegnts of 3.5.8.

Chalking] Four 1/8 by 1/8 by 5 inch (3 by 3 by 125 mm) specimens shall be cut frg
the sealirj]g compound that has been cured for 14 days at standard conditions (se{
specimer]s will be suspended in a closed container with 900“ml of jet reference flu
metal ionp so that the specimens are totally immersed inthe fluid. The test tempe
140° F (6)0° C) and the test duration shall be seven days. The fluid shall be chang
hours duiing the test period. The specimens shallbe allowed to remain at standa
after testing is completed until the fluid evaporates (do not blot or wipe dry). After
the specinens shall be examined for chalking.

Hydrolyti¢ stability:

4.10.21.1 Specimen preparation: Sufficient base compound and curing agent shall be mixg

4.10.21.2

molded|test specimens, 2.5 inch diameter by 0.5 inch (62.5 by 12.5 mm) thick. E
shall bg subjected to cureef4.8.2. Instantaneous hardness shall be determined
durometer in accordanceywith ASTM D 2240. Hardness shall be determined at
locations, before and after exposure.

Proced
vertical
percent

y on‘@ tray in a suitable glass desiccator. The desiccator shall contain a
by.weight) in water solution, in the bottom, which shall produce a relative

ire: Aftet-determining hardness before exposure, the specimens shall bg

hlant. Repeat

the panel that was not immersed in jet reference fluid. Bothgpanels shall meet the

m a sheet of
2 4.8.2). Four
jd containing
rature shall be
ed after 96

rd conditions
evaporation

d to prepare 3
ach specimen
using a type A
he same

placed
glycerine (22
humidity (RH)

of 95 p
closed and inserted into an air circulating oven maintained at 160° + 2° F (71° =
period of 120 days % 4 hours. At the end of the exposure period, the desiccator

4 + 4l s + 4 ry Tl pu | H + - 4l H
LTt at Uic 1IToL IETTTPTTdture. e ucoivLatur, Lutitairimy uTc SYTUNTITITS, Sha” then be

1° C)fora
shall be

removed from the oven and cooled to standard conditions for 14 days. Hardness shall be
determined as specified in 4.9.13 and the obtained values for each specimen shall be in

accordance with the requirements of 3.5.10.
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4.10.22 Corrosion:

4.10.22.1 Type | (All Grades): Two aluminum alloy panels, conforming to QQ-A-250/12, temper T6, 3 by
6 by 0.065 inch (75 by 150 by .3 mm), shall be cleaned as specified in 4.6.1 and primed in
accordance with manufacturer’'s recommendation then coated with a 1/8 inch (3 mm) thickness
of the sealing compound. After curing as specified in 4.8.2, one panel shall be completely
immersed in a two phase liquid system consisting of jet reference fluid (see 4.8) and 3 percent
aqueous sodium chloride solution for 14 days at 140° £ 2° F (60° £ 1° C). The other panel shall
be kept at standard conditions for 14 days. At the expiration of the immersion period, the
sealant shall be stripped from the panel with dichloromethane conforming to MIL-D-6998.
Immediately upon removal of the sealant from the panel, comparison shall be made with the

coated paretrot aubjcutcd to-the-tmmersion test forconfermance-tothe rcqu;rc ment SpeCified

in 3.5.1/1.

Table IX. Mixed metal assemblies

Assembly Metal B (Figure 6) Metal A (Figurg,ﬁ)
1 Aluminum 1/ Titanium 2/
2 Aluminum 1/ Magnesium [3/
3 “Aluminum 1/ Cadmium 4/

1/ -Conformjng to QQ-A-250/12 treated with Class 1A materials conforming
to|MIL-C-81706.

2/ MIL-T-9046, Type III, Composition C (6 Al -4V)

3/ AM§ 4377, treated with Class 1A materials conforming to MIL;C-81706

4/ QQtP-416, Cadmium plated surface '
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4.10.22.2 Type ll: Corrosion testing shall consist of mixed metal panels, prepared as specified below,

underg

oing exposure in a corrosive environment.

4.10.22.2.1 Mixed metal assemblies: All classes shall be subjected to mixed metal corrosion testing.
Three assemblies, as shown in Table IX, configured as shown in Figure 6, shall be used for
each sealant. Five to seven mils of sealant shall be applied to one side of each metal as
shown in Figure 6. The coated portions shall be mated using inert non-metal fasteners (e.g.
nylon), tightened to produce a total sealant thickness of approximately 7 mils. Excess
sealant shall be carefully removed from the panel surface. Type Il Class C sealant shall not
be mated until 1 to 2 hours after the panels are coated. Assemblies shall be exposed as

speci

fied in 4.10.22.2.2.

4.10.22.2.2 Expo

sure: The mixed metal assembly shall be exposed for a period of 4 weele in a salt-S0,

spray cabinet meeting the requirements of ASTM B 117 Appendix 1. The.tes{ shall be

conducted under the following conditions:

Salt golution 5% by weight sodiumChloride

Cabi:ret temperature 95° + 2°F (35° £ 12C)

Satunator tower temperature 115° £ 2°F (465 1°C)

Cyclg Continuous.spray; S0, injected fgr one hour in
every six’hours (4 X daily) at a flqw rate of 1 cc/
min ft3of box volume.

NOTE: The collected solution in the cabinetshall be tested weekly and shall|conform to the

4.10.22.2.3 Evall

seal
comp

4.10.23 Soluble ¢

4.10.23.1 Samplg

following conditions:
(1) 1 to 2 mis/hr collection rate.
(2) pHof 2.5t0 3.2.
(3) Specific gravity 1.02.10°1.04.

ation: When removed from the exposure cabinet, each assembly shall b

disajsembled. The sealant shall be visually examined for obvious degradatio
n

t has been carefully from the surfaces each metal shall be examined fo
liance to 3.5:1\1:

hromate eontent:

 preparation: A minimum of 25 grams of sample cured in accordance wit

8!
h. After the
corrosion and

N 4.8.2 shall be

filed of

TR T R | B X | 1 + 3T 4l L ACTRAA AL AL 7|
SULIT Udt ail U e sedidliit Wil PJass HITUUyint dit Ao TIVE INU. 5U SISVE (U1

65 inch screen

size) or equivalent. A small portion shall be sifted. A 5 gram sample of filed, sifted material
shall be place in a 250 ml erlenmyer flask and 100 ml of distilled water shall be added. The
sample shall then be covered with a watchglass, placed on a hot plate, and boiled for 1 hour.
After boiling for the time specified, the flask shall be removed from the heat and the liquid
decanted into a 500 ml flask. The flask and sealant shall be rinsed with 5 to 10 ml of distilled
water. The boiling procedure shall be repeated three times for a total of 4 extractions.
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4.10.23.2 Titration: After the filtrate collected above has cooled to ambient temperature, 10 ml of
concentrated hydrochloric acid and 2 grams of potassium iodide shall be added to the solution,
then covered immediately and allowed to stand for a minimum of 5 minutes. The solution shall
be titrated with 0.1N sodium thiosulfate until the brown color of iodide is almost gone. Add 2 mi
of freshly prepared starch solution and continue titrating until the dark blue color of the iodine-
starch solution is gone. Do not mistake the green color of Cr+ for the blue color of the iodine-
starch complex. The volume in ml of sodium thiosulfate shall be recorded. Percentage of
soluble chromate shall be calculated as magnesium chromate pentahydrate as follows:

(ml Na28202) X (N Nazszoz) X (00768)
Wt. of sample in grams

x 117.6 = %Mg Cr0, - 5H,0

4.10.24 Craze resgistance: Four acrylic specimens conforming to MIL-P-8184 and four specimens
conforming to MIL-P-25690 shall be tested. MIL-P-8184 acrylics shall be annealed for 2 hours at
248°+ 2°F (120° £ 1°C), then cooled in air for 1 hour. All specimens shallithen beltotally
immersed in deionized/distilled water for 24 hours at 120°+ 2°F (49° £ 12C). The specimens shall
be transferred to 73°+ 2°F (23° £ 1°C) water for 2 to 3 hours, then removed from the water,
wiped, to|remove excess water, and inserted into the test fixture, Each specimen ghall be stress
loaded wijth the weight used determined as indicated in Figure 7>The specimensishall be
stressed [for 10 minutes, then examined for obvious crazing.{Three of the four spgcimens from
each maferial shall be coated with the type Ill sealant directly above the central fulcrum
extending to a point 1 inch on either side. The sealant shall be approximately 1/16inch thick and
shall be govered with a polyethylene film. The sealant-shall be applied within 1/1¢ inch of the
side edgTs of the specimen. The fourth specimen.shall be the control. The specimens shall
remain sfressed for 24 hours = 10 minutes at 75°+ 5°F (23° £ 2°C). After this peripd, the sealant
shall be removed for each specimen using anyacrylic spatula and dry cleaning fluid conforming to
P-D-680.] The specimens shall be examined as shown in Figure 7 for evidence of|crazing,
cracking,|or other chemical degradations.while still in the stressed mode.

4.10.25 Properties after immediate heat cure:

4.10.25.1 Sponging: Three type |, grade A-1 specimens shall be prepared in an open mold|0.25 by 1 by 2
inches [6 by 25 by 50 mm) then covered with an appropriate plastic film. The filled, covered
molds ghall be placed.in an oven for 1 hour + 2 minutes at 302°+ 5°F (150° £ 2°[C). Upon
completion of the fieating, the specimens shall be cooled to standard conditions| and removed
from the mold.«The specimen shall then be sectioned using a knife or other sharp instrument
and examined for internal chemical blowing, sponging or other chemical degradgtion or non-
curing.

4.10.25.2 Type |, grade A-1 shear strength: Specimens shall be prepared and tested as specified in
4.9.17, except that curing shall be 1 hour at 302°+ 5°F (150° £ 2°C).
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4.10.26 Weight loss and flexibility: Four 0.125 by 1 by 5 inch (3 by 25 by 125 mm) specimens shall be cut
from a sheet of the sealing compound that has been cured for 14 days at standard conditions
(see 4.5.1). The specimens shall be weighed (W) and immersed in 900 milliliters (ml) of JRF Il
(see 4.9.1) at 140°+ 2°F (60° = 1°C) in a closed container for a period of seven days. At the end
of the exposure period, the specimens shall be removed from the fluid and air dried for 72 hours
at 120°+ 2°F (49° £ 1°C). The specimens shall then be cooled to standard test temperature in a
desiccator and weighed (W5). After weighing, the specimens shall be bent through 180 degrees
over a 0.125 inch (3 mm) diameter mandrel and examined for evidence of cracking.

1-(W,/W,;)x 100 = % Loss

aracteristics:

4.10.27 Storage

4.10.27.1 Longte
tests sh
shall be
pressur

strength

days at

4.10.27.2 Acceler

compound and an original unopened container of thesguring compound shall be

days at
for at le
applicat|

shear sfrength (4.10.17) and as received and after immersion peel strength usin

prepare
4.10.27

5. PACKAGING:
5.1 Preservation

Preservation
number make

Kit size 1/
6 ounce
1/2 pint

m storage: Sufficient base compound and curing agent to accomplish th
pll be stored at standard conditions for 12 months. A the end of this timg
mixed and tested for application time (4.10.3), tack free time (4.10.4), flg
e rupture (4.10.10), shear strength (4.10.17) and initial and after immersi
using panels prepared from adherends 5, 7, and 9. Immersion conditio
140°+ 2°F (60° = 1°C) in the JRF 11/3% NaC1 solution©of Table VIII.

hted storage stability: An original, unopened 1 quart (1 liter) container of
120°+ 2°F (49° £ 1°C) in a suitably ventilated.oven. After cooling at stand
bst 24 hours, the material shall be examined for base compound viscosit

on time (4.10.3), tack free time (4.10.4),-flow (4.10.6), pressure rupture (

H from Adherend Numbers 5, 7 and 9. Immersion conditions shall be as
1 for long term storage.

and packaging:

and packaging.shall be level A and C as specified (see 6.2). For specifig
up, the following codes shall apply (see 1.3):

Code

e following

, the material
w (4.10.6),
bn peel

s shall be 7

base
stored for 14
ard conditions
y (4.10.2),
4.10.10),

] panels
specified in

ation part

1 pint

1 quart

1 gallon
55 gallon

OOk wWwN -

1/ Because of rapid application and cure times, Class A-1/4 and B-1/4 shall be supplied only in
sectional type cartridges, Code 1.
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5.1.1 Level A:

5.1.1.1

5.1.1.1.1

5.1.1.1.2

Unit packaging: The base compound and the curing compound shall be packaged in separate or
sectional containers. The containers, closure, lining, or space fillers shall not interact physically
or chemically with the contents of the containers so as to alter quantity, strength, quality or purity
of the container contents. The ratio of the quantity contained in the base compound container or
section to the quantity contained in the curing compound container or section shall be the same
as the recommended mixing ratio of the base and curing compounds.

Individual containers: The container containing the appropriate ratio of the curing compound
shall be packaged with the container contalnmg the unit quantlty of base compound spec:lfled
(see 6.5 i ia ;

tolerange of £ 6 percent. The air in the unfilled space shall be replaced with nitrpgen gas

compeuynd and 55-gallon drums shall contain 50 gallons of'base compound. Thg curing
compoynd shall be furnished in the ratio quantity required-by its own unit of issue base
compound quantity. It shall be packaged in glass or plastic containers of adequgte commercial
quality and grade for the 1/2-pint, 1-pint, 1-quart, and“1-gallon sizes. The curing|compound for
the 5-gallon pails shall be packaged in gallon cans’conforming to Type V, Class|2, PPP-C-96
and 554gallon drums shall be packaged in pails tconforming to PPP-P-704. The |curing
compoynd glass or plastic containers shallthave vertical smooth inside walls ang no internal
projectipn or lips exceeding 1/16 inch (1.5*mm). The exterior configuration of alll curing
compoynd containers shall not preclude’the container to form a kit or unit of issye. Curing
compoynd containers shall be secured to the top of its own base compound contginer in such a
mannel as to prevent accidental separation. The curing compound containers fpr base
compoynd packaged in pails or drum shall be packaged together with base conpound
containgrs in containers gonforming to PPP-B-636, Type CF, Class Weather Registant, Variety
SW in g4 manner that will prevent movement and damage to each other. The primer shall be
packaggd in a glass.jar; which shall be closed with an enameled cover and further sealed with
cellulose bands of\commercial quality, or equivalent.

Sectionl-type containers: The base compound and curing agent shall be furnished in
sectional-type 6-ounce non-metal containers, conformlng to MIL P-38714, as speecified in the
contractererder—Fhe-total-content-ef-base-compoune rtatred in the

sectional-type Contalner shall be as follows:
Size of container Total content (base and curing) Volume tolerance

6 ounce 3-1/2 fluid ounces + 1/8 fluid ounce

5.1.2 Level C: The unit quantity of base compound specified (see 6.3) with its ratio of curing compound
shall be packaged in accordance with the manufacturer's best commercial practice.
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5.2

5.2.1

5.2.2

5.3

6. NOTES:

6.1

6.1.1

6.1.2

6.1.3

Packing:

Packing shall be Level A, B, or C as specified (see 6.3).

Levels A and B: The base and curing compound shall be packed in accordance with the appendix
to PPP-C-96 for filled cans and MIL-P-38714 for the sectional type containers. Pails and drums

shall be palletized in accordance with MIL-STD-147.

Level C: The base and curing compound packaged in compliance with 5.1 as specified (see 6.3)
shall be packed in a manner to insure acceptance and safe delivery at destination. Containers
shall be in accordance with Uniform Freight Classification Rules or Regulations of carrier

applicable te-the-medesoftranspertationr— —M89m8M

Marking of shipment:
In addition to
shipping con
specification

any special marking required by the contract or order, interiorcpackages
ainers shall be marked in accordance with MIL-STD-129. Marking shall
humber, applicable class and dash number, name of manufacturer, date ¢

and exterior
include
f manufacture

(month and year), batch number, mixing instructions, and recommended storage temperature and a

note.

Intended use|

All the sealing compounds covered by this specification are intended for use as multi-
aircraft strucfure and fuel tanks sealants with_rapid ambient and low temperature curir
without sacrificing application life. As an example, cure time at any given application
materials is gpproximately 80% less wheh*compared to a two component polysulfide
sealant. Thejse sealants give “fly-away™ capability in 2 to 3 hours when cured at temp
least 75° F. When cured as low ag 40° F, these sealants provide a 4 hour “fly-away”
using 1/4 application time material'(see 1.2.3). They will also cure at lower temperaty
example 20°|F (-5° C) at proportionately longer periods of time. These sealants will al
in low humidity desert envirenments. Type |l materials are intended as protection for
dissimilar pafts againstgorrosion.

Type | Grage A<l Type |, grade A-1 sealants can be cured at elevated temperature
after applicpti

purpose
g capabilities
ime for these
uel tank
eratures of at

cppability when

res for
50 cure rapidly
Mmetal and

5 immediately
Ifacture and

repair proce
or blanket |mmed|ately after sealant appllcatlon

Temperature Characteristics: These sealing compounds are for use in areas that ma

ied by heat gun

y be subjected

to long term service temperatures of -85°F to +285°F (-55°C to +140°C) and short term exposures

in the +400°F (+204°C) to +420°F (+216°C).

Other characteristics: These materials have outstanding resistance to mercaptans present in fuels

and also can withstand heating in a confined structural configuration.
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