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MILITARY SPECIFICATION

SEALING COMPOUND, TEMPERATURE-RESISTANT, INTEGRAL FUEL
TANKS AND FUEL CELL CAVITIES, HIGH-ADHESION
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minimum appiication time in hours for Classes A and B and assembly time in hours
for Class C:
Class A dash numbers shall be -1/2, -1, -2.

Class B dash numbers shall be -1/2, -1, -2, and -4.

Class C dash numbers shall be -20 and -80.

1.2.2 Type designation exampies. Type 1, Class A-2 shall

cured, brushable material having an application time of 2 hours. Type II, Class B-1/Z
shall designate a manganese cured. extrusion-gun material having an appiication time
of 1/2 hour.
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2. APPLICABLE DOCUMENTS

2.1 Government documents

2.1.1 _Specifications, standards. The following specifications and standards form a
part of this specification to the extent specified herein. Unless otherwise specified,

the issues of these documents shall be those listed in the issue of the Department of
Defense Index of Specifications and Standards (DODISS) and supplement thereto, cited
in the solicitation.

SPECIFICATIONS

FEDERAL

0-0-670 Ortho Phosphoric Acid. Technical

QQ-A-250/12 Aluminum Alloy 7075, Plate and Sheet

QQ-A-250/13 Aluminum Alloy Alclad 7075, Plate and Sheet

TT-1-735 Isopropyl Alcohol

TT-B-846 Normal Butyl Aicohol

CCC~-C-419 Cloth, Duck, Cotton, Unbleached, Plied Yarns, Army and
Numbered

PPP-B-636 Box, Shipping Fiberboard

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

PPP-D-729 Drum, Shipping and Storage. Steel 55 Gallon (208 Liters)

PPP-TP--704 Pails, Metal:  (Shipping. Steel. 1 through 12 Gallong)

MILITARY

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

MIL-S-4383 Sealing Compound. Topcoat, Fuel Tank, Buna-N Tvpe

to
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MIL-S-5056 Sheet, Corrosion-Kesistant (18-8), Plate, Sheet and Strip
MIL-C-5541 Chemicai Conversion Coating on Aluminum and Aluminum Alloys
MIL-A-8625 Anodic Coatings for Aluminum and Aluminum Allovs
MIL-T-9046 Titanium and Titanium Alioy, Sheet, Strip and Piate
MIL-P-23377 Primer Coating, Epoxy Polyamide, Chemical and Solvent Resistant
MIL-C-27725 Coating, Corrosion Preventive, For Aircraft Integral Fuel Tanks
MIL-C-383234 Corrosion Removing Compound, Prepaint, For Aircraft Aluminum
Surfaces
MIL-P-38714 Packaging and Packing of Two component Materials in Semkits
MIL-C-38736 Compound, Solvent; For Use in Integral Fuel Tanks
MIL-C-81706 Chemical Conversion Materials for Coating Aluminum and
Aluminum AJ!QyS
MIL-C-87936 Cleaning Compounds, Aircraft Exterior Surfaces, Water Dilutable
STANDARDS
FEDERAL
FED-STD-601 Rubber: Sampling and Testing
MILITARY
MIL-STD-129 Marking for Shipment and Storage
MIL-STD-147 Pallatized Loads for 40" x 48" Paliets
MIIL-STD-453 Inspection, Radiographic
(Unless otherwise indicated, copies of federal and military specifications, and standards
are available from Standardization Documents Order Desk, Bldg 4D, 700 Robbins
Avenue, Philadelphia PA 19111-5094))

2.2 Non-Government publications. The following documents form a part of this speci-
t

fication to the extent cppmflpd herein. Unlesc otherwise snecified
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0

re DOD adopted shall be those listed in the issue of the DODISS
icitation. Unless otherwise specified, the issues of documents not
ISS shali be the issue of the nongovernment documents which is cur-
rent on the date of the solicitation.

documents which

EL

AMS 2629 Jet Reference Fluid for Sealants
AMS 3100 Adhesion Promoter for Polysulfide Scaling Compounds
AMS 3819 Cloths, Cleaning for Aircraft Interior and Exterior Surfaces

(Applications for copies should be addressed to the Society of Automotive Engineers,
Inc.. 400 Commanwealth Drive, Warrendale, PA 1509a.)
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AMERICAN SOCIETY IFOR TESTING AND MATERIALS (ASTM)
ASTM D412 Test Method for Rubber Properties in Tension
ASTM D1125 Electrical Conductivity of Water

(Application for copies should be addressed to the American Society for Testing and
Materials, 1916 Race Street, Philadelphia, PA 19103.)

UNIFORM CLASSIFICATION COMMITTEE, AGENT
Uniform Freight Classification Rules

(Application for copies should be addressed to the Uniform Classification Committee,
Room 1106, 222 South Riverside Plaza, Chicago, IL 60606.)

(Nongovernment standards and other publications are normally available from the
organizations which prepare or which distribute the documents. These documents
also may be available in or through libraries or other informational services.)

-

2.5 _Order of precedence. In the event of a conflict between the text of ths specifica-
tion and the references cited herein (except for associated detail specifications, specifi-
cation sheets or MS standards), the text of this specification shall take precedence.

Nothing in this specification, however, shall supersede applicable laws and regulations
unless a specific exemption has been obtained.

3 REQUIREMENTS

-7 \AWISLVENLS FEDE N W]

3.1 Qualification. The sealing compounds furnished under this specification shall be

products which are authorized by the qualifying activity for listing on the applicable
100 a R R - - e~ A Pt oo aem \

qualified products list at the time set for opening of bids (see 4.3 and 6.4).

3.2 Materials. The basic ingredient used in the manufacture of the sealing compound
shall be synthetic rubber of the polysuifide type. The sealing compound shall cure

by the addition of a separate curing compound to the base compound and shall not
depend on solvent evaporation for curing. The curing compound shall possess suffi-
cient color contrast to the base compound to permit easy identification of an unmixed
or incompletely mixed sealing compound. Neither the base compound nor the cured

sealing compound shall be red or pink in color

3.2.1 _Appearance. The base compound and the curing compound (accelerator) shall

each be of uniform blend and shall be free of excessive air, skins, lumps, and gelled

or coarse particles. There shall be no separation of ingredients which cannot be read-

ily dispersed.
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3.3 Health and Safety. The material shall have no adverse effect on the health of
personnel when used in conformance with the supplier’'s Material Safety Data Sheet
and for its intended purpose. Questions pertinent to material effects on personnel
health shall be referred by the contracting activity to the appropriate deparimental
medicai service who will act as an advisor to the contracting agency.

3.4 Physical properties. THIS PARAGRAPH DOES NOT APPLY TO PURCHASES

MADE BY THE U.S. GOVERNMENT. The physical properiies are divided into two
categories: performance requirements and appiication requirements. Performance re-
quirements define those properties of the cured sealant and how the material will per-
form in service. Application requirements define those properties of the uncured
sealant and affect the application parameters of the sealant, but have little or no cffect
on the performance properties of the cured sealant. Minor variations in application
requirements during quality conformance inspection (see paragraph 4.4.3) may not be
cause for rejection if approved by the procuring agency. Reference paragraphs for the
two categories are as follows:

a. Performance requirements:

34.1 Specific gravity

342 Non-volatile content

3.4.11 Resistance to thermal rupture
34.12 Low-temperature flexibility

2.4.13 Hydrolvtic stabilitv

14 14 Shear ctrencth (Clace C anluv)

341 Shear strength (Class C only)

3.4.15 Corrosion

M1 A 1L PO U [
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3.4.17 Peel strength

3.4.18 Resistance to hydrocarbons

3.4.18.1 Weight loss and flexibility

3.4.18.2 Tensile strength and elongation (Class B only)
3.4.18.3 Chalking

3.4.19 Repairability (Classes A and B only)
3.4.20 Accelerated storage stability
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b. Application requirements:

3.4.3 Viscosity of base compound

3.4.4 Viscosity of curing compound (catalyst)
3.4.5 Flow (Classes B and C only)

3.4.6 Application time

3.4.7 Assembly time (Class C only)
3.48 Tack-free time
3.49 Standard cure rate (Classes A and B only)

3.4.10 Fluid immersed curing rate (Classes A-1/2, and B-1/2 only).

3.4.2 Nonvolatile content. When tested in accordance with 4.8.2, the nonvolatile con-
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spatula, and the viscosity of the base compound shall be within the range of 9000 to
14000 poises (900 to 1400 Pa.s) when tested as specified in 4.8.3. Class C sealing
compound shall be suitable for application by brush or spatula and viscosity of the
base compound shall be within the range of 1000 to 4000 poises (100 to 400 Pa.s)

when tested as specified in 4.8.3.

3.4.4 Viscosity of curing compound (catalyst). The viscosity of the curing compound
shall be 700 to 1600 poises (70 to 160 Pa.s) when tested in accordance with 4.8.4.

3.4.5 Flow (Classes B and C only)

3.4.5.1 Class B. When tested in accordance with 4.8.5.1, freshly mixed Class B seal-
g compound shall exhibit an initial flow within the limits of 0.1 inch (2.5 millimeters
[mm]) and 0.75 inch (19.0 mm) when a cvlindrical section formed in the flow-test

in
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fixture 1s allowed to flow under its own weight on a vertical surface. In addition, the
seailng compoun d shali retain a flow with the limits 0.1 inch (2.5 mm) and 0.75 inch
(19.0 mm) throughout the entire application time.
3.4.5.2 Class C. When tested in accordance with 4.8.5.2, a 0.015 inch (0.40 mm) to
0.02 inch (0.50 mm) layer of fresh sealant shall resist flowing to the extent that at
the rated tack-free time the sealant layer shall measure no less than 0.010 inch (0.25

3.4.6 _Application time. When tested in accordance with 4.8.6, the mixed sealing
compound shall have an application time of not less than the time in hours specified
in table 1 after addition of the curing compound, and it shall remain suitable for appli-
cation during the period. The end of the application time shall be considered as 2500
poises (250 Pa.s) for Class A, 15 grams per minute for Class B, and 30 grams per
minute for Class C.

3.4.7 Assembly time (Class C only). When tested in accordance with 4.8.7 the
mixed sealing compound shall have an assembly time of not less than the time in
hours specified in table 1. The seaiant must squeeze out 1o a thickness of 0.0U3 inch
(0.12 mm) or less at the bolts.

3.4.8 Tack-free time. When tested in accordance with 4.8.8, the mixed sealing com-
pound shall cure to a tack-free condition in not more than the time in hours specified

3.4.9 Standard curing rate (Classes A and B only). When tested in accordance with
4.8.9. the sealing compound shall have a type A hardness of not less than 30 after
curing under standard conditions (see 4.5) for not more than the time specified in
table II.

3.4.10 Fluid immersed curing rate (Classes A-1/2 and B-1/2 only). When tested in
accordance with 4.8.10 the sealing compound shall have a hardness of not less than 2%
after curing for 48 hours and not less than 35 after curing for 120 hours.

3.4.11 Resistance to thermal rupture. When tested in accordance with 4.8.11, the
sealing compound shall not blister nor sponge, and it shall retain a pressure of 10
pounds per square inch (psi) (69 kilopascal [kPa] with no more than 1/8 inch (3mm)

3.4.12 _Low-temperature fiexibility. When tested in accordance with 4.8.12, the seal-
ing compound shall withstand the low-temperature flexibility test at -67°F +2°F
(-35°C +1°C) withour cracking, checking, or loss of adhesion.
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TABLE 1. Application time or assembly time.

Application Application Application Assembly
Time Time Time Time
Class A Hours Class B Hours Class C Hours Hours
A-1/2 172 B-1/2 172 Cc-20 R 20
A-1, 1 B-1 1 C-80 8 80
A=2 2 B-2 2
B-4 4
TABLE II. Tack-free time and curing rate.
Tack-free Curing Tack-free Curing Tack-free
time rate time rate time
Class (hours) (hours) Class (hours) (hours) Class (hours)
A-1/2 10 40 B-1/2 10 30 C-20 96
A-1 20 55 B-1 20 55
A-2 40 72 B-2 40 72 C-80 120
B-4 48 90

MMl I I DUy VDCrrTCYP R Y YAAM
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3.4.13 Hydrolytic stability. When tested in accordance with 4.8.13, the sealing com-
pound shall have a type A hardness of not less than 30.

3.4.14 Shear strength (Class C only). The shear strength of the cured sealing com-
pound shall be not less than 200 psi (1380 kPa) when tested as specified in 4.8.14.
At least 75 percent of the area of separation producecd in the shear test specimens
shall be within the sealing compound.

3.4.15 Caorrosion. When tested in accordance with 4.8.15, there shall be no corrosion
under the sealing compound and sealing compound shall show no sign of deterioration.

3.4.16 Radiographic densitv. When tested in accordance with 4.8.16, the H&D density
difference between the plate and the plate plus sealant shall not exceed 1.00 as meas-

ured by an Ansco-Sweet densitometer, or equal. The density readings through the
sealant in the slot shall be approximately 3.00

3.4.17 Peel strength. When tested in accordance with 4.8.17, the Class A and Class
B sealing compound shall have a minimum peel strength of 20 pounds force (Ibf)
{89 newton {N] ) for the 7 day exposure and 7 Ibf (31N) for the 70 day exposure.
The Class C sealing compound shall have a minimum peel strength of 15 1bf (67N)

and 7 ibf (31N), respectively. The material shall exhibit 100 percent cohesive failure,
except for bubbles, knife cuts, and other causes that are obviously not the fault of the
sealing compound.

3.4.17.1 Peel strength (Classes A-1/2 and B-1/2 only). When tested in accordance
to 4.8.17.1, the sealing compound shall have a minimum peel strength of 10 Ibf (45N)
and exhibit 100 percent cohesive failure, except for bubbles, knife cuts, and other
causes that are obviously not the fault of the sealing compound.

3.4.18 Resistance to hydrocarbons

3.4.18.1 Weight loss and flexibility. When tested in accordance with 4.8.18.1, the
sealing compound shall lose not more than 8 percent be weight. The specimens shall
not crack when bent 180 degrees over an 1/8-inch mandrel.

3.4.18.2 Tensile strength and elongation {Class B only). When Class B sealing com-
pound is tested in accordance with 4.8.18.2. the ultimate tensile strength and elonga-
tion of the cured compound shall be not less than the values shown in table 1.
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3.4.20 Accelerated storage stability. After storing in accordance with 4.8.20, the base
compound shall show no skinning, hardening, separation, nor settling of the material.
It shall also conform to the original viscosity specified in 3.4.3. The aged curing com-
pound shall not be adversely affected and shall be capable of being restored by normal
agitation to a condition suitable for use. The aged base compound and the aged cur-
ing compound, when mixed, shall be in accordance with conditions for flow, applica-

tion time, assembly time, and tack- free time Spcgg_ﬁed in 3.4.5, 3.4.6, 3.4.7, and 3.48
l\-’\)}/\r\cll Yo iy i |J\¢\r‘ o191} VIIELII DIkCAR UL eV IV \U/l‘, AdRLE1ELARAIAY LV NI A OOWD 4 h LI A
AmA 1& 1WE 7L ..-...-u... e MNMans

anda 15 1ol {6/IN) minimygm 1or iass L.

base com_pcl_nd and curing compound shall show no skinning or harde ning and
shall be capable of being restored by normd! agitation 1o a cmditlon suitable for use

TABLE IV. licati i r mbly time for terials_stor T hs.
Aecmenlimmes nen A ccamalalyy
APpPpiication ASSEIMOoIY
Class A | Hours | Class B | Hours | Class C | Time Hours | Time Hours
Type 1 A-1/2 1/4 B-1/2 1/4
(Dich- | A-1 172 B-1 12
romate | A-2 1 B-2 1
cures) B-4 2
Type II | A-1/2 1/2 B-1/2 1/2 C-20 8 20
(Manga-{ A-1 ] B-1 1
nese A2 pJ B-2 2 C-80 8 80
cured) B-4 4
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TABLE V. Tack-free time and curing rate for materials stored for 9 months.

Tack-free | Curing Tack-free| Curing Tack-free
Time Rate Time Rate Time
Class | (Hours) | (Hours) | Class | (Hours) | (Hours) |Class | (Hours)

Typel | A-1/2 10 40 B-1/2 | 10 30

(Dich- | A-1 20 55 B-1 20 55

romate | A-2Z 40 72 B-2 40 72

cured) B-4 48 50

Type 0| A-1/2 16 64 B-12 | 16 45 C-20 144
(Manga+ A-1 30 78 B-1 30 78

.ks.m., A 9 ry) i am R-2 64 112 C-80 184
LI OO Vo SPV' S U= l 1z vr

cured) B-4 72 136

3.4.22 Air Content (Class B only). When tested in accordance with 4.8.22 the sealing
compound shall have an air content of not more than 4 percent(%).

3.4.23 Source inspection. All materials procured by the Government under this speci-
fication must be source inspected. (See 4.1.2).

3.5 Workmanship. The workmanship shall be in accordance with high-grade manu-
facturing practice covering this type of material. It shall be suitable for its intended
use and free of defects which may affect its functionability.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibiiity for in tion. Unless otherwise specified in the contract or pur-
chase order, the contractor is responsible for the performance of all inspection require-
ments 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 perform-
ance of the inspection requirements specified herein, unless disapproved by Govern-

12
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4.1.1 Responsibility for liance. All items must meet all requirements of sections
3 and 5. The inspection set forth in this specification shall become a part of the con-
tractor’s overall inspection system or quality program. The absence of any inspection
roritiraraants 1. tha feanifianeie claall ns Lt o el e mas e f el e aa il
FTOYUITTIHCIIGS M LT JPCCIiiLallVnl Sliall 1oL TCeHeVe C Conractor OI UIC resporsioniyy Of

assuring that all products or supplies submitted to the Government for acceptance com-
ply with ail requirements of the contract. Sampling in qualitv conformance does not
authorize submission of known defective material, either indicated or actual, nor does
it commit the Government to acceptance of defective material.

4.1.2 Source inspection. Materials procured by the Government under this specifica-
tion must be source inspected, so there is assurance that the material meets the quality
conformance tests (4.4.3) when it leaves the manufacturer’'s plant. Note that 4.4.2
requires that the sample for quality conformance tests be packaged and mixed as
much as practical in the same containers that are being procured.

4.1.3 Shelf-lif rveillance and datin

4.1.3.1 Sampiing. An inspection lot shali consist of items produced by a single manu-
facturer and bearing the same lot or batch identification number. The minimum num-
ber of samples to be tested from each inspection lot during shelf-life surveillance and

updating shall be as follows:

Items in stock Samples to be tested
up to 100 3
100 to 500 5
more than 500 7

4.1.3.2 Shelf-Ilif rveillance an tin ts. The following inspections are to be
conducted for sheif-iife surveiiiance and updating:

a. i

b. Abpnlication time
b. Application time

c. Tack-free time

d. Standard curing rate

13
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e. Viscosity of base compound (not possibie with sectional type Kits or kit sizes beiow
one quart).

f. Viscosity of curing compound (not possible with sectional type kits or kit sizes
below S gallons).

g. Peel strength, (two aluminum panels coated with material conforming to
MIL-C-27725, aged in jet reference fluid seven days at 140°F (60°C).

Tests are to be conducted in accordance with test methods outiined in this specification
for quality conformance tests (see 4.4.3). If the tests are being performed at the end
of the stated shelf-life 10 update the shelf-life of the sealing material and all test are
passed, the shelf-life will be extended and additional three months. Up to three up-
dating shall be allowed.

4.1.4 ring compound (catalyst) replacement. There are instances where sealant will
become overaged and require excessive periods of time to cure. This is especially true
of the type Il materials. Usually, the curing compound will be the component that has

\_

lace the curing compound so that the sealant can be

d arted. S PO y rep e curin Jol 0

used. Anytime the curing compound is replaced, all the quality conformance tests (see
A A AN s L s DY TR o S T S 3 e mmemalelon el on

4.4.3) must be met by the final curing compound/base combination

4.2 (Classification of tests. The inspection and testing of the sealing compound shall
1 S SV LRt Y Syt I R
D€ CIassSIriea as I1010OWS!
a. Qualification tests (4.3)
b. Quality conformance inspection (4.4)
4.3 Qualification tests. The first material that a manufacturer must qualify is Class
B-2. That material must meet all the requirements of this specification with exception
of those requirements that are for other classes. Once qualification for Class B-2 is

1 . ~— A e am - Il PPYS PRy I PR
obtained, other classes may be qualified. The formulation for Class A and C materi-

als and other Class B materials shall be the same as that for the Ciass B-2, except for
minor variations necessary for viscosity and application life. It will not always be nec-
essary for the qualifving agency to conduct all the tests on the other classes. In gen-
eral, the quality conformance tests will be sufficient, although additional tests can be
.cqunred The manufacturer will have to show proof that all requirements are met
nproval for any class. This includes assurance that
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o

Y
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ducted on material which has been cured at 14
been accepted for qualification, approval will be granted and the
tified by reference to the manufacturer's code or formula number.

aterial wiii be i1den-
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4.3.1 Qualification test samples. The qualification test samples shall consist of five
}-quart (1 liter) kits and tree 1-pint (1/2 liter) kits of the compound upon which quali-
p

ion is desired. The qualification samples shall be identified as specified herein
I ctivity responsibie for qualification as designated in the letter of

activity (see 6.3).
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T'ype, Class, and Dash No.

iy H ATY QoNHY

Specification MIL-S-8802F
.

Manufacturer's Code No.

Name of Manufacturer

Submitted by (name) (date) for qualification tests in accordance with MIL-S-8802F
under authorization (reference authorizing letter)

Mixing instructions.

4.4 Quality conformance inspection

4.4.1 Batch. A batch shall be the quantity of material run through a mill or mixer at
one time.

4.4.2 Contractor initial and final quality conformance tests. Each batch shall be sub-
jected to both initial and final quality conformance testing. Sufficient material for
initial quality conformance testing shall be packaged in the same type containers that
are being procured. Initial quality conformance tests are those listed in para 4.4.3.
Final quality conformance testing is to be conducted on the final packaged product and
consists of application time, tack-free time, and standard curing rate.

4.4.2.1 Sampling for initial quality conformance tests. The sample material shall be
packaged for the initial quality conformance testing in the same type containers that
are being procured.

4.4.2.1.1 Plastic injection kits. If the material is being procured in plastic injection
kits, such as those conforming to MIL-P-38714, all the tests shall be conducted on

material that has been packaged and mixed in the initial sample injection kits except
for v ity of base compound and viscosity of curing compound. During filling of

w
0O
Q
—_»n

the initial sample injcction Kkits, base compound and curing compound shall be placed
in I-quart (1-liter) cans for the viscosity tests. If more than one size of injection Kits
are to be packaged from a particular batch, it is necessary to test material from only
one size Kit.

-
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4.4.2.1.2 Cans, pails, and drums. If the material 1s being procured in cans, pails, or
drums, the batch shall be tested on material placed in 1-quart (1-liter) cans.

4.4.2.1.3 Both type containers. If the materiai is being procured in both type contain-
ers, the initial quality conformance tests shall be conducted on the material packaged
in plastic injection kits. (See 4.4.2.1.1)

4.4.2.2 Sampling for final quality conformance tests. After successful compietion of
the initial quality conformance tests, the batch shall be reieased for final packaging.
During packaging, test kits shall be picked at random to perform the following final

quality conformance tests:

a. Application time 4.8.6
b. Tack-free time 4.8.8
¢. Standard curing rate 4.8.9
d. Air Content (Class B only) 4.8.22

If the batch is being packaged in different type and/or different size containers, the
final quality conformance tests shall be conducted on each type and/or each size con-
tainers. If the material is being procured under different purchase orders, but the pur-
chase orders call for the same type and size containers, it is only necessary to conduct

the final quality conformance tests once.

4.4.2.3 Sampling for final qualitv conformance tests conducted by procuring agency.
Final packaged material shall be subjected to quality conformance tests listed in 4.4.3.
Thece camnlec chall be pa{_‘k_aged in accordance with 4.4.2.1.1 thl"OUgh 4.4.2.1.3.

o ol

4.4.3 Quality conformance tests. Quality conformance tests for acceptance of individ-
ual batches shall consist of the following tests:

a. Nonvolatile content 4.8.2

b. Viscosity of base compound 1/ 4.8.3

¢. Viscosity of curing compound 1/ 438.4

d. Flow (Class B only) 4.8.5

e. Application time 4.8.6

o - ¢ 2 Y Y e . Y Y 2 R )
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f. Assembly time (Class C only) 4.8.7
g. Tack-free time 4.8.8
h. Standard curing rate (Classes A and B only) 489
i. Fluid immersed curing rate {Classes A-1/2 and B-1/2 oniy) 4.8.10
1. Resistance to thermal rupture (fluid immersed only) 2/ 4.8.11
k. Shear strength (Class C only) 2/ 4.8.14

l. (1) Peel strength (4 aluminum panels, QQ-A-250/12, T6 sulfuric
acid anodized in accordance with MIL-A-8625, type II, class 1 (dich-
romate sealed), coated with material conforming to MIL-C-27725, 7-day
immersion test only). Do not use AMS 3100 adhesion promoter. 2/ 4.8.17

(2) Peel strength (4 aluminum panels, QQ-A-250/12, chemically
treated in accordance with 4.6.5). Do not use AMS 3100 adhesion
promoter. 2/ 4.8.17

(3) Peel strength (Classes A-1/2 and B-1/2 only). Do not use

AMS 3100 adhesion promoter. 2/ 4.8.17.1
m. Chalking 2/ 4.8.18.3
n. Air Content (Ciass B oniy) 4.8.22

-3 ol 4 Wl -Wan AN

cure of 48 hours ai 77°F {25°C) at a reiative humidity of 50 percent foiiowed by 24

hours at 140°F (60°C). Class C-80 specimens shall be cured 48 hours at 77°F
(25°C) at a relative humidity of 50 percent followed by 48 hours at 140°F (60°C).

A~ a PITT YT YTI AT 4 79T 4 AT T YAV A R YANFN 4 TRTIT X7 MM TT TH SNY Y 2 TN 2 £ o T Tww T.-“

4431 1 P RAPH N APPLY P
U.S. GOVERNMENT. Minor variations in application requirements (viscosity of base
compound and curing compound, flow, application time, assemblyv time, tack-free
time, standard curing rate, and fluid immersed curing rate) may not be cause for rejec-
tion of a particular batch if the minor variation is acceptable to and approved by the

procuring agency.

17
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4.5 Test conditions. Standard laboratory conditions are 77°F £2°F (25°C +1°C) and
50 +5 percent relative humidity. Unless otherwise specified, all test specimens shall be
prepared and cured under these conditions. In addition, viscosity of base compound,
viscosity of curing compound, flow, application time, assembly time, tack-free time,
and standard curing rate shall be tested under those conditions. Other tests shall be
conducted at a temperature of 77°F £5°F (25°C +3°C) with no control on humidity
necessary.

4.6 Preparation of test specimens

4.6.1 Cure of composite panels. AS 4/3501-6 shall be fabricated using 8 plies of uni-
directional tape laid (0,45,90,135) symmetrical. Size of the test panels shall be 0.040
inch by 2 3/4 inches by 6 inches (1.00 by 70 by 150 mm). Cure shall be as follows:

Install peel ply to tool side of laminate. Nylon peel ply (or other type) is
acceptable. Install peel ply to bag surface of laminate. Apply full vacuum (28" Hg,
Min.) and 85 PSIG (587 kPa) pressure. Heat to 225°F (107°C) at 1°F to 4°F
(.55°C to 2.2°C) per minute. Hold at 225°F (107°C) for 60 minutes. Heat to
350°F (177°C) at 1°F to 4°F (.55°C to 2.2°C) per minute. Hold at 350°F +10°F
(177°C +5.5°C) for 120 minutes. Cool to 150°F (66°C) while maintaining vacuum
and pressure. Remove peel ply.

4.6.2 Cleaning of test panels. All test panels shall be cleaned by scrubbing and rins-

ing using MIL-C-38736 soivent and AMS 3819 cleaning cloths which are free of sizing
or any other contaminant. The panels will then be wiped dry immediately with clean-

ing cloths.

NOTE: All coatings are to be cleaned as described above before the sealant is ap-
plied, with one exception. Do not clean after the AMS 3100 adhesion promoter is ap-
plied. Doing so will remove the adhesion promoter.

4.6.2.1 Special cleaning of stainless steel panels. Two stainless steel panels that are

used for peel strength testing have to receive special cleaning. These are the panels
that are immersed in jet reference fluid/salt water for 7 days (see table VII). The
special cleaning shall be scrubbing with abrasive mats and MIL-C-38736 solvent. Af-
ter scrubbing, the panels shall be rinsed using MIL-C-38736 solvent and clean gauze.
The panels shall be wiped dry. The abrasive mats shall conform to MIL-A-9962, type
I, class 1, grade A. After final cleaning, AMS 3100 adhesion promoter shall be ap-
plied.

4.6.2.2 Special cleaning of graphite epoxy panels. The graphite epoxy panels shall be
cleaned by first solvent wiping with MIL-C-38736 cleaner. Then scuff sand with abra-

sive mats conforming to MIL-A-9962, type I, class I. grade A. Solvent clean with
MIL-C-38736 cleaner wiping dry with cleaning cloths.

18
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4.6.3 AMS 3100 adhesion promoter. When specified, the panel surface shall be
treated with AMS 3100 adhesion promoter. This shall be done immediately after the
panel hag been cleaned {4.6.2). The AMS 3100 shall be applied by wetting a clean

o th AN 21NN nemA siriemtomn $¢lan atiofmnn ~e s, meemsrsom o~ ATl ~e el ANAC AANN o~
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air dry at least 30 minutes but not more than two hours before applying sealant. If
more than two hours have elapsed. re-clean and re-apply the AMS 3100 before apply-
ing sealant.

4.6.4 Preparation of iin mpound. The quantity of sealing compound required
for the test shall be mixed as thoroughly as practicable. A Semco Model 1394 or
Model SP-IBDO mixer, or equal, shall be used for Class B-2, and B-4. Class A-1/2,
A-1 and A-Z, C-20 and C-80 shall be hand mixed. Class B-1/2 and B-1 shall be
hand mixed or machine mixed at the discretion of the manufacturer. The mixed seal-
ing compound shall have a minimum inclusion of air. Where applicable, the sealing

compound immediately after mixing, shall be placed into cartridees for extrusion from

ediately after mixin g, placed 8 us
the Semco No. 250 gun, or equal. Sealing compound in sectional-type containers (see
€ 1T 1 1 2% ara ¢4 s cenn~liicns semturmal sicioma n QComnrm~ ARMAadol DQE cmivme e orrvrseal
J.l.1.1.4) al tu LC IHaCiiunc UHACU Ubl“g a OCINCL IVIVUCTIT Z060 IHHIACH, Ul cyudl

[ @I S o) PPN =

/64 inch (3 +0.5mm) cured. Class A materials shall be
applications, allowing a period of time equal to the appiication life between applica-
tions to permit release of solvents. Unless otherwise specified, test specimens shall
receive a 14-day cure at 77°F +2°F (25°C +1°C) and S0 £5 percent relative humidity,
except that C-80 specimens shall be cured 28 days at those conditions. Tests on the
cured sealing compound shall commence not later than 2 days after completion of the
specified cure.

4.6.6 Chemical conversion coating application

4.6.6.1 Coating preparation. A chemical conversion coating conforming to
MIL-C-81706, Class IA, Form II, Method C shall be used. It shall be prepared
according to the manufacturer’s instructions. The PH of the resulting solution is
adijusted to 1.5 using nitric acid

QU juatil W% AR SRR LS R G

4.6.6.2 Panel preparation

a. Vapor degrease using !'-1-1 mrichloreethane or sobvent degrease using
trichloroethane or ketone.

]
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b. Alkaline detergent clean using MIL-C-87936 material or an equivalent commer-
ciallv available alkaline cieaner. The cleaning may be accompiished by brushing,

swabbing or soaking the panels in the detergent soiution or by a combination of the
above techniques. Rinse the cleaned panels in warm flowing tap water 60°F to 100°F,
(16°C to 38°C) and check for cleanliness by observing for waterbreak free surface. If
a waterbreak occurs on the panel surfaces, return them to the detergent solution and
repeat cleaning procedure until a waterbreak free surface is obtained.

c. Immediately transfer the cleaned panels to a deoxidizing solution consisting of the
folowing:

Butyl alcohol (TT-B-846) - 35 percent by weight
Distilled or deionized water (ASTM D1125) - 22 percent by weight

(0_0_670 (‘la 1\ 152 percent bv weight
\¥ 7 ¥ r J =N

e used. Allow the panels to
he panels thoroughly under
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color develops. Color development time wil
sion coated. After removal from conversion coating soiution, immediately rinse thor-
oughly in flowing distilled or deionized water. Arrange the panels in an upright posi-
tion to permit them to drain dry. Apply test materials to the conversion coated sur-
faces within 48 hours.

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

4.7 Jet reference fluid. The jet reference fluid required for conducting fluid immer-
sion tests shall conform to AMS 2629. Type 1 fluid shall be used for conducting all
ring fluid except for the chalking test (4.8.18. 3\ Typc 1T fluid shall be used

Aileana

4.8.1 Specific gravity. Three specimens approximately 1/8- by 1- by 1-inch (3 by 25
by 25 mm) in size shall be cut with a sharp razor blade from a sheet of the sealing
compound (see 4.8.5.2) that has been cured for 14 days as per 4.6.4. The specimens
shall be weighed accurately to 3 decimal places in grams afier which they shali be
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dipped in methyi aicohol and then, whiie wet, immediately suspended in distilied water
at standard conditons and reweighed. The specific gravity (see 3.4.1) shall be com-
puted from the following formula:

weight in air = Specific gravity
weight in air minus weight in water

4.8.2 Nonvolatile content. Within S minutes after mixing or warming to application
temperature, 11 to 12 grams of mixed sealing compound shall be transferred as rap-
1dlv as rmt:mhle to a nrevm slv wemhpd (W4

--------- < \

aluminum dish annrnxnmmplv 2.25 inch
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fice nozzle, filling the bottom of the dish to a uniform depth. The initial weight (W)
shall be determined using an anaiytical balance accurate within +1 mg. Immediately
following weighing, the samplie and dish shall be placed in a circulating air oven pre-
heated to 160°F +5°F, and allowed to dwell for 168 +2-0 hours (7 days). Following
dwell, the sample and dish shall be removed from the cven and allowed to cool in a
desiccator to room temperature. Final weight (W3 ) shall be determined on the same

balance used for initial weights. All weights shall be recorded to the nearest miligram.

Percent nonvolatile shall be determined from the average of three (2) samples calcu-
lated as follows:

. W3 - Wy
Percent Nonvolatile = X 100
Wo - Wy

4.8.3 Viscosity of base compound. The viscosity shall be determined with base com-
pound (see 3.4.3) placed in a 1-quart (1-liter) can. The can shall be filled with base
compound to within 1/2 inch (10mm) of the top; covered and stored at room tempera-
ture for at least 8 hours. The base compound shall then be thoroughly mixed by stir-

~ v Ran [ R ASE ] vaoh

ring slowly for 3 minutes after which the can shall then be closed and the material

......... h o PUPRPR iemmQimentas me amival hall
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be used and the reading obtained converted to poises. For Ciass A base materiais, th
No. 6 spindle at 10 revolutions per minute (rpm) shall be used; for Class B material,
the No. 7 spindle at 2 rpm shall be used; for Class C material. the No. 6 spindie at 2
rpm shall be used. The highest reading shall be taken after the instrument has run in
the material for 1 minute.

[q]

4.8.4 Viscosity of curing compound (catalyst). The viscosity of the curing compound
shall be determined in accordance with 4.8.3 except a No. 7 spindle at 10 revolutions

ner minute shall he uced
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4.8.5 Fiow (Ci B and C oni
4.8.5.1 Class B. A standard Semco sealant gun cartridge, or equal, fitted with a noz-

zle, shall be filled with freshly mixed Class B sealing compound. The gun and sealing
compound shall be maintained at standard conditions throughout the test. The test
shall be conducted with a flow-test fixture as shown on figure 1 and under fiow condi-
tions specified in 3.4.5. Depth of plunger tolerance is critical and shall be controlled
within the tolerance during all tests. The flow-test fixture shall be placed on a table

with the front face upward and plunger depressed to the limit of its travel. Within 15

minutes after the beginning of mixing, enough of the mixed sealing compound shall

hn Avteisdad forea o neemlinne: e Y aem ~ . - o ity H

be extruded from the application gun to fill the recessed cavity of the fixture and lev-
JE S U O G el et L1 1 T o ap s e allo cmbmemsm] ale a1l Lo ol PPN PR | e n femzieenl

eled oif even VVlU’] the biock. The test at this interval snail bé consigerec tne initial

flow of the sealing compound. Within 10 seconds after the leveling operation, the fix-
ture shall be placed on its end and plunger immediately advanced to the limit of its
forward travel. The flow measurement shall be taken 30 +1 minutes after the sealing
compound has been applied to the test fixture. The flow shall be measured from tan-
gent to the lower edge of the plunger to the farthest point to which flow has advanced.
As the sealing compound progresses in its application time. the flow-test shall be
repeated at the time intervals specified in table V1. All time intervals, other than for
the initial test, shall be measured from the end of the mixing period.

4852 Class C. A 0.015 to 0.020-inch

Ol &

sealant shall be applied to a QQ-A-250/13 T6 aluminum panel measuring 0.040 by
2-3/4 by 6 inches (1.00 by 70 by 150 mm). lmmediately place the panel in a vertical
position and allow to stand for a period equivalent to the rated tack-free time {see

1t n
3.4.8). Measure the sealant for compliance with 3.4.5.2.

4.8.6 Application time

4.8.6.1 Class A sealing compound. The base compound and accelerator shall be sta-

bilized at standard conditions for at least 8 hours before a sample of base compound
r amount of accelerator sufficient to fill a standard 1/2-pint
diameter by 2-7/8 inches high (73 mm by 73 mm) to

siax w3 aiigpil sa2222 211l

is mixed with the pro

can (1/R h{er) 2~

Qi (1o

within 1/2 inch (10 mm) of the top. ThlS can shall be tightly covered except when
testing the viscosity. At the end of the rated application time (see 3.4.6), measured
from the beginning of the mixing period, the sealing compound shali be tested for vis-
cosity using a Brookfield Model RVF viscosimeter or equal, with a No. 7 spindle at 10
rpm. One reading shall be taken after the instrument has run in the material for 1

minute.

~n
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Minimum specified application Intervals at which flow
time tests shaii be conducted.
1/2 hour Initial reading only
1 hour Initial
EN el e~
JuU l'nlI]LlLCb
2 hours Initial
50 minutes
QN smasvitac
VUV 111M1UlL o
4 hours Initial
2 hours
3-1/2 hours
4.8.6.2 Class B and Class C sealing compound. The base compound, accelerator,

and application gun shall be stabilized at standard conditions for at least § hours be-
fore a minimum of 250 grams of base compound are mixed with the proper amount

of accelerator. The mixed sealing compound shall be promptly used to fill a standard
Comnrn caalina A~nmnrnnnAd anm rartridas Ar amial havine a2 Camarn 440 narzle uwith a
WINddiNvY Dvullllb \.—\JIIIHUULI\J Eull il Ll I\JEL,’ w1 b\lual, .IIﬂVlLls QA WVUNVILILIVUY TV BV LN VY ILIl WAk
orifice diameter of 0.125 20.00S inch (3.18 #0.13 mm). The gun and sealing com-

pound shall be maintained at standard conditions throughout the test. The gun shall
be attached to a constant air supply of 90 *5 psi (620 %35 K Pa). From 2 to 3 inches
(5 to 8 centimeters [cm]) of sealing compound shall be extruded initially to clear
trapped air. At the end of the rated application time, measured from the beginning of
the mixing period, the sealing compound shall be extruded onto a suitable receptacle

v

r
for 1 minute and the amount of extrided cealine comnound determined

(5% 2 H Aravsesaa wnes v aniipy Talapuataiihe STl Rniiiv e

4.8.7 Assemblv time (Class C only). Six test panels 0.040 by 1-1/2 by 4 inches
(1.00

1.0 by 38 by 100 mm\ in size shall he prepar ared from aluminum allnv Conformmg to
temnar T& Af ON_A_280/12  Dirill run halac with a numhar 11 drill 1/2 inch (12 7
Seasapr AN VI N\ AT IV AT ALLEEE LYV RIVUIGD VYALIE O RAUARRALIGCE 2 3 VAR RERy ATl BAINRE | A av.
mm) from one end with centers 3/4 inch (20 mm) apart and 3/8 inch (10 mm) from

-~ -

each side. Deburr and ciean with MIL-C-38736 cieaner. Accurately determine ihe
thickness of the paneis around the holes. Apply approximateiy 0.015 inches (0.40
mm) of freshly mixed sealant to the drilled end of three specimens and allow to cure
for 1/2 hour. Place the other cleaned panels on those with sealant so that the holes
line up and results in a one-inch (25 mm) overlap. Sealant shall cover the entire

23
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one-inch (25 mm) faying surface overlap area. Insert two steel boits (10-32) that
have been heat treated to at least 160,000 psi (1.10 Megapascals |MPa]) into the holes
and tighten nuts (NAS 679-A3) only until sealant starts to squeeze out. The thickness
of the assembly shall be measured at this time and the thickness of the sealant shall
be 0.010 to 0.015 inch (0.25 to 0.40 mm). Allow the specimens to be exposed to
standard conditions for 20 hours for Class C-20 material and 80 hours for Class C-80

material. Tighten nuts to a torque value of 40 inch 1b (4.15 Newton meter [N.m)).

Meaciire he thirknace Af the accermhle at the hAalte with A minramatar and feramm thi

VaCAsSUIc WIC WCANCSS O Wl asSsSCmaiy atl tn€ 8Gits Wit @ MiCrometer and irgm nis

thinbermace anttrant thha thinbeamanc A elan cmacalas
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4.8.8 Tack-free time. An aluminum test panel conforming to temper T6 of

QQ-A-250/13 and measuring 0.040 by 2-3/4 by 6 inches (1.00 by 70 by 150 mm)

in stze shall he cleaned in accordance with 4 § 2 and covered with frachlv mived ceal.
AN NIBAGAAL Ve Wwivkilwid ALl U WL vAdAT AN YvVaiLl ¥ a\J . ilu vuUu YLl vu YY LR ll\f\)lll) AllANANCA DV al

ompound to a depth of 1/8 %1/64 inch (3 #).4 mm). The sealing compound
be aliowed to cure at standard conditions. At the end of the specified tack-free
time (see 3.4.8), two I-inch by 6~inch (25 by 150 mm) pieces of polyethylene film
0.004 *0.002 inch (0.10 #0.05 mm) thick shall be applied to the sealing compound
and held in place using light finger pressure for 2 minutes. The strips shall then be
slowly and evenly withdrawn at right angles to the sealing compound surface. The
polyethylene shall come away clean and free of sealing compound.

4.8.9 Standard curing rate (Classes A and B only). The instantaneous hardness shall

be determined in accordance with method 3021 of FED-STD-601 after the sealing
compound is allowed to cure as specified in 3.4.9. The reading shall be taken on a
doubled back-to-back 0.12 inch (3 mm) thick specimen.

5
ro
._..0

4.8.10 Fluid immersed curing rat lasses A-1/2, and B-1/2 only). An aluminum
test panel conforming to temper T6 of QQ-A-250/13 and measuring 0.040 by 2-3/4
by 6 inches (1.00 by 70 by 150 mm) shall be cleaned in accordance with 4.6.2 and
covered with sealing compound to a depth of 1/8-inch (3 mm). After curing at stan-

dard conditions for 6 hours, the test nanel shall be immersed in jet reference fluid
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of 48 hours (42 hours in fluid) and after a total f 120 hours (114 hours in fluid) in

accordance with method 3021 of FED-STD-601.
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a fillet 1/8-inch (3 mm) thick by 2 inches (50 mm) in diameter applied to a test
panel. The sealant shall be cured in accordance with 4.6.5. The test panels shall be
aluminum alloy conforming to temper T6 of QQ-A-250/13. They shall be 0.040 by
3-1/2 by 3-1/2 inches (1.00 by 90 by 90 mm) in size with a hole 1/4-inch (6 mm) in
diameter in the center of the panel. One of the panels shall be placed in jet reference
fluid at 140°F R2°F (60°C *1°C) for 168 hours. The panel shall be removed from

iva v ATV a2 — i AVVY N =i o) aVE A UU du

cr
(¢}
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the fluid and immediately applied, using a suitable gasket, to the clamp fixture shown
in figure 2. The panel shall be so positioned on the fixture that the sealing compound

1s within the fixture chamber. The fixture shall be placed in an oven at 250°F R°F

f1™40r JAdea O y U _ IV Lo BRI o

(121°C Zi°C). Aur pressure, 10 psi {65 kPa), shaii then be appiied using an air regu-
lator. The ciamp fixture shail be maintained in the oven for 1 hour after the pressure
is applied. After testing as described, both the panel that was immersed and the
unimmersed panel shall conform to the requirements of 3.4.11.

AQ 19 T A _toecwenasmn traeea Flawilaillie., .o - a1 NAN Q/A ey L cenmleaa
2.0.14& w—ie 11l ray 1 . FUUI Cbl pancxa U vav U)’ l-'—)l" Uy U lllL«IICS
{1.00 by 70 by 150 mm) is size shali be prepared from aiuminum alioy conforming to

temper T6 of QQ-A-250/13. A coating of the sealing compound 0.098 inch (2.5 mm)
thick by 1-1/2 inches (40 mm) wide by 4 inches (100 mm) long shall be applied to
the center of each of the 4 panels. Care shall be taken to maintain an accurate sam-
ple thickness of 0.098 inch (2.5 mm). At the end of a 14-day cure, as specified in

4.6.5, two of the panels shall be conditioned at 250°F #2°F (121°C *1°C) for an ad-

ditional 7 days. All four panels shall then be immediately plamﬁd ina lnw—n-mnf-rn-
tnre flexithilitv fixtura ~ancictinog Af a clamn ciinnart that will orin bhoth cides of haoth
3 AdWiLnEB\I AL ‘J AAVNLLBE o \'UIIOIJLAIIE w71 [ ¥3 \-‘ullll.} DUPHUI 1S LiltAtL AARTY) 6! ‘y LA AR ¥ ) GINSW D A= 2 ) (CAW W )
6-inch (150 mm) edges of the panel for a distance of 3 inches (75 mm) from one end
il y Yy A - P - - /M

igure 3). The fixture shaii be capabie of fiexing
egrees each side of the center) at a constant

without touchin € IIg
the panei through a 30 degree arc (i35
speed of 1 cycle per S seconds. The temperature shall be reduced to -67°F X2°F
(§5°C 11°C), stabilized at this temperature for 2 hours, and the panels flexed through

130 consecutive cycles (see 3.4.12).

Q.

4.8.13 Hydrolytic stability. A cured specimen of approximately 1/2 inch thick by 3
inches (1 by 7.5 cm) in diameter, shall be exposed for 120 days *4 hours in an envi-
ronment of 160°F 22°F (70°C *1°C) and 95% relative humidity. At the end of this
period, the specimen shall be held at standard conditions for 14 days. The instantane-

ous hardness shall then be determined.

4.8.14 Shear strength (Class C only). Six test panels 0.040 by 1 by 3 inches (1.00

by 25 by 75 mm) is size shall be prepared from aluminum alloy conforming to temper
T6 of QQ-A-250/13. Apply a coat of sealant O 010 to 0.020 inch (0.25 to 0.50 mm)
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iap shear test SpCClan KCGUCC the tmcxncss 0l ine seaiar
(0.13 to 0.25 mm). Cure the sealant as per 4.6.5 and determine the shea
pulling in shear at a speed of 2 inches (50 mm) per minute.
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4.8.15 Corrgsign. Oneé aluminum panel Lumuumnz to QQ-A250

0.040 by 2-3/4 by 6 inches (1.00 by 70 by 150 mm) in size shall be prepared with
two parallel sealing compound fillets approximately 1 inch (2.5 cm) apart. The fiiiets

]
/

25

It e AF I AYIITIO T CTYAMITIACL T IYO VY

feadi-L Bl Be w-

Y yTyirar v



Downloaded from http://www.everyspec.com

MIL-S-8802F

shall be appiied 3/16 inch thick by 3/4 inch wide by 5 inches long (5 mm by 2 cm by
12 cm), and shall extend to within 1/2 inch (1 cm) of the edges of the panel. The
panel shall have a 14-day cure as per 4.6.5. At least 48 hours before cure time has
expired, the panel shall be dipped in a sealing compound topcoat conforming to
MIL-S-4383 and the cure allowed to continue. At the end of the 14 day curing
period, the fillets shall be cut down to 1/16 inch (2 mm) and immersed vertically for
20 days in a covered glass vessel containing a 2-layer liquid consisting of 3 percent
aqueous sodium chloride solution and jet reference fluid (see 4.7) with 1-5/8 inches

(4 cm) exposed to the salt mixture, 1-5/8 inches (4 cm) exposed to the air-vapor
nixture. The temperature during the test shall be maintained at 140°F £2°F (60°C
#1°C). Immediately upon removal from the liquid. the sealant shall be removed by
mechanical means using a plastic scraper and the panel shall be examined for compli-

ance with the requirements of 3.4.15.

4.8.16 Radiographic density

4.8.16.1 Preparation . A 6-inch (52 mm) square plate, 1/4 inch
(6 mm) thick, shall be prepared from clad 7075 T-6 aluminum alloy conforming to

v a -~

QQ-A-250/13. A notch 1/4 inch (6 mm) wide shall be milied o a depth of 1/8 inch
(3 mm) half way across the plate. A continuation of this notch shall be miiled com-
pletely through the remaining half so as to form a slot in the plate.

4.8.16.2 Application of sealant. A sample of the sealant to be tested shall be
machine mixed, after which a strip 1 inch (25 mm) wide and 1/8 inch thick (3 mm)

shall be applied over the entire length of the notched portion and slot in the test plate.
A mold shall be used during the application of the sealant to the plate to assure uni-
form thickness of the sealant.

4.8.16.3 Test procedure. The test plate prepared in accordance with 4.8.16.1 and
4.8.16.2 shall be radiographed in accordance with MIL-STD-453 to obtain a 2 percent

sensitivity through the plate at an H&D density of 2.5 #0.2, using Dupont 510, Kodak

M film, or equal. Dens‘ity shall be measured by means of an Ansco-Sweet den-
1 All de

1l be an average of S readings
ER] N Qa1 A2 e\ Aas lb

4.8.17 Peel strength. The panels listed in table VII shall be used for evaluation of
peel strength. At least 5 inches (12 cm) of the panels shall be coated on one side

A o R - : _ U, | A V4 W

with @ 1/8 inch £1/64 inch (3 20.5 mm) thickness of sealing compound. A 2-3/4 by
12 inch (7 by 30 cm) strip of wire screen (20- to 40-mesh aluminum or monel wire
fabric) or cotton duck conforming to Type Il of CCC-C-419 shall be impregnated
with sealant, so that approximately 5 inches (12 cm) at one end is completely covered
on both sides. The sealant must be worked well into the fabric. The sealant-impreg-
nated end of the fabric shall be placed on the sealant coated panel, and smoothed
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e layer of the seaiaut, takir g care not to trap air beneath the fabric. An
ad d‘tiunm i f sealing compound shali be appiied over
e fabric. After cure, as per 4.6“, the panels shall be completely immersed in cov-
ered glass vessels in the fluids and under the conditions listed in table VII. (Immer-

sion in wide-mouth quart jars with 2 panels in each jar is suitable.) After specified

wh on

~ 1}
Uwii Uil u

Q.

—

exposure at 140°F #2°F (60°C *1°C), the panels shall be cooled in the fluid for 24
hours at standard conditions. The peel strength shall be measured within 10 minutes
nfrar ramamuval Femen tlaa ¢ace £1,.3 4 Tezsim 1 _iemnl £ € Ae~) i d0 cpomtimme claall Lo .o
aiiCi 1CiilVval 11U uic oSt 1iuid ITWO 1=11CH (£.0 CIIlj WIUCT dYCCUOUILS Shidif DCE Cul
through the fabric and sealing compound on each panei. The specimens shaii be

stripped back at an angle of 180 degree to the metal panel in a suitable tensile testing
machine having a jaw separation rate of 2 inches (50mm) per minute. During the
peel strength testing, three cuts shall be make through the sealing compound to the
panel in an attempt to promote adhesive failure. The cuts shall be at approximate
1-inch (2.5 cm) intervals. The results shall be the numerical average of the peak

loads. Failures of the sealing compound to the fabric shall not be included in the

4.8.17.1 Peel strength (Classes A-1/2. and B-1/2 onlv). Two 0.040 inch bv 2-2/

inches by 6 inches (1.00 by 70 by 150 mm) aluminum alloy pangl_g which conform to

24 A
€a;) and

7725. Sealing compound shaii be applied
conditions for 10 hours, the test panels

Q.

according to 4.8.17. After curing at standard

shall be immersed in jet reference fluid (see 4.7) at 77°F #2°F (25°C #1°C) for 7
days. The panels shall then be tested according to 4.8.17.

4.8.18 Resistance to hvdrocarbons

4.8.18.1 Weight loss and flexibility. Four 1/& by 1 by S-inches (3 by 25 by 125 mm)
specimens shall be cut from a sheet of the sealing compound that has been cured for
14 days as per 4.6.5. The specimens shail be weighed and immersed in 900 cubic

centimeters (cc) of jet reference fluid at 140°F 22°F (60°C *1°C) in a closed con-
neenmer oo ammmmtmod Al Aaeiooa Amnsa Aa el ~ced f alin maremmmisen oo~ 'S SR PR
lallcl 1Vl a pCrivuu U SCVCIl udys Al UIC CNnu Ul uUIc CAPUbulC pcrioud, uic b[)CLllllCHb
shall be removed from the fluid and air dried for 72 hours at 120°F F (49°C

2
~2
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TABLE VII. Peei strength_paneis.
Quantity Immersion medium at
Required Panel 140°¥2°F (60°*1°C)
2 paneis inio jet refer-
ence fluid for 7 days.
4 0.040 by 2-3/4 by 6 inches 2 panels into equal parts
(1.00 by 70 by 150 mm) jet reference fluid and
aluminum alloy, QQ-A-250/13, 3% aqueous sodium
T6 chloride solution for 7
days.
4 0.040 by 2-3/4 by 6 inches 2 panels into jet refer-
(1.00 by 70 by 150 mm) ence fluid for 7 days

aluminum allnv QQ-A-250/12,

Ranesasassvesss fmsss &NV

T6 chemical treated in accordance
with MIL-C-5541 (see 4.6.6)

2 panels into jet refer-
ence fluid/salt water for
7 days.

NOTE: The MIL-C-5541 coating should not be more than 4& hours old before

sealant application.

4 0.040 by 2-3/4 by 6 inches 2 panels into jet refer-
(1.00 by 70 by 150 mm) ence fluid for 7 days.
alummum alloy, 0Q-A- 250/12
T6 sulfuric acid anodized in 2 panels into jet refer-
accordance with MIL-A-8625, ence fluid/salt water for
Type II, Class 1 (dichromate 7 days.
sealed)

4 0.025 1o 0.040 by 2-3/4 by 2 panels into jet refer-
6 inches (0.6 to 1.00 by 70 ence fluid for 7 days
by 150 mm), stainless steel,

MIL-S-5059, Composition 304, 2 panels into jet refer-
annealed, finish 2B ence fluid /salt water for
7 days
4 0.025 to 0.040 by 2-3/4 by 6 2 panels into jet refer-

inches, (0.6 to 1.00 by 70 by
150 mm), titanium, MIL-T-9046,
Type U, Composition C.

ence fluid/salt water for
7 days.
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Quantity Immersion medium at
Required Panel 140°FL2°F (60°Cx1°C)
2 panels into jet reference
fluid for 7 days.

8 0.040 inch by 2-3/4 inches by 6 2 panels into equal parts
inches (1.00 by 70 by 150 mm) jet reference fiuid and
aluminum alloy, QQ-A-250/12, T6 3% aqueous sodium chloride
sulfuric acid anodized in accord- solution for 7 days.
ance with MIL-A-862S5 Tvpe T,

Class 1 (dichromate sealed), 2 panels into jet reference
coated with material conform- fluid for 70 days with fiuid
ing to MIL-C-27725 change every 14 days.
2 panels into jet reference
fiuid\sait water for 70 days
with fiuid change every 14
days.

4 0.040 inch by 2-3/4 inches by 2 panels into jet reference
6 inches (1.00 by 70 by 150 mm), fluid for 7 days.
aluminum alloy, QQ-A250/12, T6
sulfuric acid anodized in accord- 2 panels into jet reference
ance with MIL-A-8625, Type II, fluid/salt water for 7 days.
Class 1 (dichromate sealed),
coated with material conform-
ing to MIL-C-27725.

Before sealant application,
topcoat shall be cleaned as
per 4.6.1 and adhesion
promote AMS 3100 by appiied
as per 4.6.3.
8 0.040 inch by 2-3/4 inches by paneis into jet reference

T 10K 1YV HIIET ST U St €W 1117 1)i

6 inches (1.00 by 70 by 150 mm),
A 501-6 graphite epoxy, (0,
I (8

M i Alr v Ane 18yl +

4 pa
fiuid for 7 days

ales cida D emnl od
piy Siag, < 60 Si
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TABLE VIiI. Peel suengih paneis. - Continued

Quality Immersion medium at

Required Panel 140°F* 2°F (60°C%1°C)

8 0.040 inch by 2-3/4 inches by 4 paneis into sait water for

6 nches (1.00 by 70 by 150 mm), 7 days. (2 panels R.T.
Aliiena ioassona Allaey, MY A DN /1DY  TL Avreen Al mnmalsa ANNOCT
dlullllllulll alvy, UU—MN—&LJVila, 1V Curcu, (- pat NnciS cuv 1
WlICIMIIGGAL W vaAlLvu UL AV UL udlLIVe \7+v ) Ui,
with MIL-C-5541 coated with
MIL-P-23377 primer. 4 panels 4 panels into distilled water
with primer, cured 7 days at for 7 days, 2 panels R.T.
standard conditions. 4 panels cured, 2 panels 200°F
with primer, cured 2 hours at (95°C) cured.
200°F (95°C).

4.8.18.2 Tensiie strength and eiongation (Tiass B oniv). Mixed sealing compound

0.125 20.015 inch (3.2 0.4 mm) thick shall be prepared by pressing between 2 poiy-
ethylene sheets, removmg the top sheet at the end of thc rated tack-free time (s

3.4.8) and dll(_)Wll’lg the scdung compound to cur
£
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Where fluid immersion is spccnflcd the 3
specimens shall be :mm.crscd in 400 cc of the fluid. Specimens that are tested imme-
diately after the fluid immersion shall be cooled for 24 hours at standard conditions
and tested within 5 minutes after removal from the fluid. Specimens that are tested
immediatley after oven aging shall be allowed to cool for 16 to 48 hours at standard

conditions.

4.8.18.2.1 Test procedure. The tensile and elongation tests shall be conducted at
standard conditions in accordance with ASTM D412 at a jaw separation rate of

20 #1 inch (50 £ cm) per minute.

4.8.18.3 Chalking. Four 1/8 by 1/8 by 5 inch (3 by 3 by 125 mm) specimens shall
be cut from a sheet of the sealing compound that has been cured for 14 days as per
4.6.5. The specimens shall be suspended on nylon cord in a closed glass container
with 900 ml of jet references fluid conforming to AMS 2629 Type II so that the speci-
mens are totaly immersed in the fiuid. Aiuminum foii shaii be used to seai the iids

Of the Containers NO meldl ][Cm\ snau De dllOWCU 0 DC m contact Wllﬂ lﬂ(‘.‘ IIUIU ar
specimens during the immersion period. The spccnmens shall not touch each other, so

that all sides are exposed to the fluid. The immersion temperature shall be 77°F
+2°F. The tests will be started on a Wednesday and the fluid changed on the follow-
ing Friday. The specimens shall be examined for chalking on the following Monday
Remove specimens fro he flui and allow the fluid to evaporate. The specimens are

A SV " iR VA AV LAY ]

specimen for comn:m@on \\lth

he spcmmens under test.
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4.8.19 Repairability. Aluminum-alloy peel panels conforming to QQ-A-250/13. that
contains no tab, 2 each of the material being qualified and. Class B-2 of all other
material previously qualified to this specification, shall be prepared in accordance
with 4.8.17. After a 14-day cure, as per 4.6.5, 1 panel shall be exposed to jet refer-
fluid for 2 da i i

1 ¥ YL O] - uu:y

o

ne-
1§ L 9%

(4]

'S a{ }40"}: +‘)°F (AN +1°M™\ fAllAawad e 2 A
— LAY o -d V}, IV VY LA UJ «

120°F #2°F (49°C11°C), then 7 days air-aging at 250°F +2°F (121°C#*1°C). The
conditioned panels and the panels that received no aging shall be tested as follows:
The sealant on the panels shall be cleaned in accordance with 4.6.2, and a thickness of

1/8 %1/64 inch (3 0.5 mm) of newly mixed sealing compound shall be applied over
the exictine comnound A neel ctrenoth nanel chall then he nrenared in accordance

L3R A1 \r(\l.}tlllb \—\JAII}JVUIIU- i n P\-«Vl SR8} \rllb\ll Pﬂll\.—l SIlQAIL UllWll UL }Jl UPUI\«U 111 AwwU uQlIiv o
with svantbhhAd cean: fimd ion A C 19 Afene n 1A Ancy miten tlas ceasnicmanecr cbenll o sactad o
Wil THTUIUU SPCTLLLICU 1 4.0.1 7/ AL a4 19-ud)y CuIc, ul DPCLI HCIIS Slidll DC WOHICU 11
a peel as specified in 4.8.17 and shall comply with 3.4.19

4.8.20 Accelerated storage. An original, unopened, 1-quart (1-liter) container of base
compound and an original, unopened container of the curing compound shall be stored

Iy
for 14 days at 120°F #2°F (49°C #1°C) in a suitabiy ventiiated oven. After cooling
at standard conditions for at least 24 hours, tests shall be conducted in accordance
with 4.8.5, 4.8.6, 4.8.7, and 4.8.8. Two QQ-A-250/13 aluminum-alloy peel panels
shall also be prepared and tested, without fuel immersion, in accordance with 4.8.17.

After storage, the base compound shall conform to 3.4.20.

v

4.8.21 Long term storage. Three original, unopened 1-pint kits (1/2 liter) of sealing
compound (12 fluid ounces of base compound in each kit and the appropriate amount
of curing compound) shall be stored at standard conditions (see 4.5) for nine months.
At the end of this time, tests shall be conducted in accordance with 4.8.5, 4.8.6, 4.8.7
and 4.8.8. The sealing compound shall conform to table IV and V.

4.8.22 Air content (Ciass B only). The equipment used for the air content test shali

Q!:)\ﬂ(“‘ﬁ (Carteridaa 2 177 Avienrns

WVALIYINLN owAl u luskf JT Al & UUllICC

CIDNArNY WT___t_ u~g A

DEIVILAU INOZZIC #FLo4

SEMCO Dasher Rod (6 ounce #220278)

with valve assembly, separate plug and ram rod

The test method shall conform to the following steps and shall refer to figure 4 for the
various steps:
1. Test shall be performed at standard laboratory condition: 77°F X°F (25°C *1°C)

and 50 15 percent relative humidity.

2. Test sealant material shall be stabilized at the standard condition in (1) for at least

“~.

8 hours prior 10 the test.
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2. Fill sealant into cartridge being careful not to introduce air. Attach a #254
SEMCO nozzie with 1-1/8” cut off the tip. Extrude approximately two inches of

sealant out, to remove entrapped air.

4. Prior to starting th

-
jo g
o
"~
4]
wn
:—Q
=
o
(4]
[u
[
w
3
33
-
-
D
Q.
n
T
2
a
T
[+V]
<
(¢]
-
=2
(g
w
%]
[2Y)
=
-]
1)<}
...
>
Q
o]
—
W]
n
=,
-}
U2

the dasher end and the valve is not closed.

5. Insert the tip of the filled cartridge firmly into the handle of the dasher rod and
deliver sealant slowly until dasher is about 3/4 full. The sealant, however, should be

filled completely into the handle end of the dasher.

6. Fill the wider flange side of the plug with sealant and place the plug in the rod be-
hind the sealant with the wide flange side toward the sealant, taking care not to entrap
air. Clean off excess sealant with a gauze pad wet with methyl ethyl ketone.

7. Measure the length of the sealant in the dasher in millimeters. Measurements shall
be between the interior bottom of the plug and the middle of the curve sealant bead at
the other end of the dasher rod (length “X", as shown in diagram.

_ ~ _,._AA

8. Insert ramrod into the dasher rod and push until the valve is in
(as shown in diagram).

9. Remove ramrod and clean off any remaining excess sealant at the handle end of

10. Slowly push the valve body into the dasher, finally forcing a seal.

11. Lightly insert the ramrod again into the dasher until it just touches the top of the
plug. Make a mark "B” on the ramrod at the handle end of the dasher.

12. Put firm hand pressure on the ramrod while the valve end of the dasher is held
against a table ed

) W P _ ('Y alll
[

Make a second mark

dge.
13. Measure the distance between the two marks on the ramrod.

M e b ot e cmems b Lo nenem bn AnlArilacsad ke Aotnceaimisn
1ne pcrccn(agc Ol alr prcbcm in iné deldHl I"dlCIld Cail e caicuidicu vy UClClllllIlIlIL
the foliowing ratio:

o, air
/v KAkl

Three test runs should be made and results averaged. Use fresh equipment for each

run

NOTE: Sample to be used for this compression test shall not be obtained from the
sealant at the top of each drum or container.

32
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S. PACKAGING

L2 Van S § S

5.1 Preservauon and packaging. Preservation and packaging shall be Level A and C
as specified (see 6.2).

5.1.1 Level A

5.1.1.1 Unit packaging. The base compound and the curing compound shall be pack-
aged in separate or sectional containers. The containers, closure, lining, or space fill-
ers shall not interact physically or chemically with the contents of the containers so as
to alter quantity, strength, quality of purity of the container contents. The ratio of the
quantity contained in the base compound container or section to the gquantity contained

in the cuirino cnmnnnnd cantainer ar cantinn chall he the came ac tha recAammandad
UL VUL G g LUMHIPZUUIG LUBILALICT UL DU L LIVLE diddall UL UiC ddlliv ad Uit 1 eLuliniiviiucu
mivirna ratin ~f tha haocse and Atieticms Ao mcccado
HIIAMNIE AtV Ul UlC vadt alid Culling CUTIPUULIUS.

ication in the case of separation. The base compound shai
1/2-pint, 1-pint, 1-quart and 1-gallon metal cans conforming to Type V, Class 2

PPP-C-96 or in S-gallon pails conforming to PPP-P-704, or in 55-gallon drums con-
forming 10 PPP-D-729, Type III, except that tin plate cans with paper labels may be

used unless otherwise specified. The base compound cans through 1-gallon sizes shall

;
Y
c
]
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o
3
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S percent capacity with a volume tolerance of *1.6 percent. The air in

peE Iticed 10 /o Dercent ca acHy ohl ! pereent.

the 11nfilled cnare chall e renlared with nitrnoen aac Aar rarhnn Adinvide oac immedi.
CASN RABAlBRANWNS uyuw\' DARLALY VN 0 V’Jluvvu YYEQE1 1iiel vs‘dl‘ 5“0 J1 WwCAl L/VUJULE WAV NN éua ARBRERIINCNAT
Ataly: eveime ¢t AlAnienn tha Anecetnicnne Tivsa amllacm scanila aliall amecenion €& mallaen AF Wana
atcly Pl 11Ul tU Liudl 15 LICT Luiilallicl . I ch—EdllU 1 Pallb Sliall L«Ullldlll o Eallu 1d Ul vadCT

compound unless otherwise specified by the procuring agency, and 55-gallon drums
shalii contain 50 gaiions of base compound. The curing compound shaii 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 adequate 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 for the 55-galion drums the curing compound shall be packaged in

pails conforming to PPP-P-704. The curing compound glass or plastic comainers shall
have vertical smooth inside walle and no internal nraolection or lins exceedine 1/14 inch
A0 VW Vil biwldl O33NV HIIJINN YYULIOD QdIN LAV vt iian }JI \SS ALV R AV R IRy HEPO WAL w LUl e LRI ey}

il 3411014
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container to form a kit for a unit of issue. Curing compound containers shall be se-

cured to the top of its own base compound containers in such a manner as to prevent
accidental separation. The curing compound containers for base compound packaged
in pails or drum shall be packaged together with base compound containers in contain-
ers conforming to PPP-B-636, Type CF, Class Weather Resistant, Variety SW in a
manner that will prevent movement and damage to each other. The glass jars shall be
closed with enamelled metal or plastic continuous thread screw caps tightened ade-

q a\:gly and further sealed with cellulose bands of commercial mmhrv or gquiva!gng.

(e H SUGaiL Wil LUiuaUSS UGS U LMiias %)

2 Scctlona!—tvoc contatners. The base compound and cunnz agent shall be

1
of curing compound sh
commercial practice.
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containers rai anag arums shaill b€ pa letized 1n accorda with ML~ 1U-14/
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specified (see 6.3), shall be packed in a manner to insure acceptance with safe deliv-

ery at destination. Containers shall be in accordance with Uniform Freight Classifica-
tion Rules or Regulations of carrier applicable to the modes of transportation.

5.3 Marking of shipment. In addition, to any special marking required by the contract
or order, interior packages and exterior shipping containers shall be marked in accor-
dance with MIL-STD-129. Marking shall include specification number. applicable
class and dash number name of manufacturer, date of manufacture (month and vear),
batch number, mixing instructions, and store below 80°F (26°C). The date of manu-
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facture is defi he date the guality conformance tests are r‘nmnlmpd h\ the
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seaiant manuiacture:
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6.1 lm_c_n_d_c_d_us_g The sealing compound covered by this specification is intended for

sealing areas of integral fuel tanks and fuel cell cavities that may be subjected to a
onruinn tamroratiies sramans ~F LEOL ¢n LOCNCE /_(A°f" ta 2121 P
SLIVILL Liliplldiulc 1ailgtc Ul —U0 1 W TLJOU 1 (TJT O WU Tléed vy

6.2 Storage life. The storage life of materials conforming to this specification is 9
months when stored at temperatures of 80°F or less.

6.3 Ordering data. Procurement documents should specify the following:
a. Title, number (including latest revision letter), and date of the specification.
o Tovrna

172 and 1 2 1)
A ol l-‘--‘}.

¢. Quantity desired.

d. Size of container (see 5.1.1.1.1 and 5.1.1.1.2).

wn
[39]
p—

e. Applicabie ieveis of packaging and packing (see 5.1 and

o
(%2

g. Source inspection required (see 3.4.19).

6.4 Qualification. With respect to products requiring qualification, awards will be
made only for products which are at the time set for opening of bids, qualified for
inclusion in the applicable Qualified Products List whether or not such products have
actually been so listed by that date. The attention of the contractors is called to these
requirements, and manufacrurers are urged to arrange to have the products that they
overnment tested for qualification in order that they
his

far the nrnrinr'fc nnuprpﬂ h\r t
jo s

specification. The activity responsible for the Qualified Products List is the Air Force

Ty LAY O XYY . Doea o AT MTY

wngnt Aeronautical Laooratorncs ATTN: oL, wrlgm—-rducraun Ar-p On

45433-6533, and information pertaining to qualification of products may be obtained
from that activity.

J < I R 1. i W sest o 00N~ Y A 4 A "™ D o1/ DN AmA D A Aen
6.5 Supersedure data. MiL-5-8802, (Ciass A-1/2, A-Z, b-1/4, b-z, and p-4 are
replacement items for the respective ciasses and dash numbers in MIL-S-7502 which
has been cancelled.

P s p RV T . S (\n_-__ "r.__A l ~e T T .._-.,_\_..:Al ic mmt amanifiad aithar tuvmo
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may be used to SaIlSI) the ara\\mg/specmcauon FCC]UI rements.
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Temperature
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6.8 Change from previous issue. Asterisks (or vertical lines) are not used in this revi-
sion to identify changes with respect to the previous issue due to the extensiveness of

the changes.

Custodians:

Army - ML, AR, AT
Navy - SH, OS

Air Force - 84, 99
DNA - DS

Preparing activity:
Air Force - 11

Project No. 8030-0555
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(NOT TO SCALE)

FIGURE 2. Thermal rupture fixture.
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FIGURE 2 Low temperature flexibilin fixture.

39



Downloaded from http://www.everyspec.com

MIL-S-8802F

DIAGRAM OF STAGES IN FILLING
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A \
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