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MILITARY SPECIFICATION

BARRIER MATERIALS, FLEXIBLE, ELECTROSTATIC PROTECTIVE,
HEAT SEALABLE

Tnis specification is aporovad for u.e by all Departments and
Agencies of tne Department of Defensz,

1. SCOPE

1.1 Scope. This specification covers heat sealable, electrostatic
protective, flexitle barrier materials for the packaging of items such as
microcircuits, sensitive semiconducior devices, sensitive resistors, and
associated higher assemblies. In addition, the type I materials provide for
ga%e;;aporproof protection and attenuation of electromagnetic radiation (see

1.2 Classification. The barrier materials shall be of the following
types and classes as specified.

Type I - Watervaporproof, electrostatic protective, electrostatic and
electromagnetic shielding.

Class 1 ~ Unlimited use.
Class 2 - For use on automated bag making machines only.

Type I1 - Transparent, waterproof, electrostatic protective, static
dissipative.

Class 1 - Unlimited use.
Class 2 - For use on automated bag making machines only.

Type 111 - Transparent, waterproof, electrostatic protective, electro-
static shielding.

Class 1 - Unlimited use.

Class 2 - For use on automated bag making machines only.

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addrassed to:
Systems Engineering and Standardization Department (Code 53), Naval Air
Engineering Canter, Lakehurst, NJ 08733-5100, bg using the self-addressed
Standardization Document Improvement Proposal (DD Form 1426) appearing at the
and of this dcument or by latter.
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AISC N/A FSC 313
OrSTRIBUTTON STATEMENT A Aourcved vopr public peliase; distribution 13 naldmivsd,
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2.1 Government documents.

2.1.1 specifications and standards. The following spacifications and
standards foem a part of this document to the axtent specified hacein. Unlass
otherwise specified, the issues of these documents are those listed in the
Issye of the Department of Defense Index of Specificatfons and Standards
(DODISS) and supplement thereto, citad in the solicitation (see 6.2).

SPECIFICATIONS
Federal
QQ-S-571
PPP=-B-601
PPP-B-621
PPP-B-636
PPP-B-640
PPP-D-723
PPP-F-320

PPP-T-60
PPP-T-76

PPP-T-97
Military
MIL-S-4461
MIL-S-22783
STANDARDS
Federal

Fed. Test Method
Std. No. 101

FED-STD-375

Solder; Tin Alloy, Tin Lead Alloy and Lead Alloy
Boxes, Wood, Cleated-Plywood

8ox, Wood, Najled and Lock-Corner

Boxes, Shipping, Fiberboard

Boxes, Fiberboard, Corrugated, Triple-¥Wall

Drum, Fiber

F iberboard, Corrugated and Solid, Sheet Stock (Con-
tainer Grade) and Cut Shapes

Tape, Packaging Waterproof

Tape, Pressure-Sensitive Adhesive Paper (for Carton
Sealing)

Tape, Prassure-Sensitive Adhesive, Filament Reinforced

Sealing Machine, Heat, Hot Jaw and Continuous

Sealing Machines, Electrical Impulse (Jaw Type)

Test Procedures for Packaging Matsrials

Praferred Moiric Units For Genaral Yso by ihn Foderal
Govarnment
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Military
MIL-STD-105 ~ampliryg Proceluras and iabies for lnspection by
' Attrﬁbuses
MIL-STD-129 Marking for Shipment and Storage

(Unless otherwise indicated, copies of federal and military specifications and
standards are available from the Naval Publication; and Forms Centeir {(Attn:
NPODS), 5801 Tabor Avenue, Philadelphia, PA 19120 -5099.)

2.2 Non-Govarnment publications. The following documents form & part sf

this document to tha extent spacitied herein. Unless otherwise specified, th:
issues of the documents which are DOD adopted are thase listed ia the issue o7

the DODISS cited in the solicitation. Unless otherwise specifiad, the issues
of documents not listed in the DODISS are the issue of the documents cited in
the solicitation (see 6.2).

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 457 Specification for Copper Foil, Strip, and Sheet for
Printed Circuits and Carrier Tapes

‘ASTM D 257 D-C Resistancé or Conductance of Insulating Materials
ASTM D 471 Rubber Property - Effect of Liquids

ASTM F 15 Iron-Nickel-Cobalt Sealing Alloy

ASTM F 34 . Standard Test Method for Liguid Extra;tion of

Flexibla Barrier Materials ' .

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

ELECTRONIC INDUSTRIES ASSOCIATION
EIA~-541 Packaging Material Standards for ESD Sensitive Itens

(Application for copies 'should be addressed to the Electronic Industries
Aggggi§tioh, Engineering Department, 2001 Eye Street, NX, Washington, DC
2 .

UNIFORM CLASSIFICATION COMMITTEE, AGENT
Uniform Freight Classification

(Application for copies should be addressed to the Uniform Classification
Committae, wom 1106, 222 Sauth Rivarsida ?laza, Chlzago, 1L 50&08,)

MATTONAL MOTOR ~REIGhT rRAFTIC ASSOCIATION, INC., AGENT

¥ational Motor fpedgnt Classification
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{Application for copies should be addressed to American Trucking Association,
(raffic Department, 2200 Mi11 Road, Alexandria, VA 22374,

2.3 Order of Ergggdence, In the event of & conflict between ths text of
this document an e raferences cited harein, the text of this document takes
precadence. Nothing 1n this document, howevar, supersedes applicable laws and
regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Qualification. The barrier materials furnished under this specifi-
cation shall be products which are authorized by the qualifying activity for
1isting on the applicable Qualified Products List at the time of award of
contract (see 4.2 and 6.3).

3.2 Material. Barrier materials shall be made from such materjals and
by such processes as to insure compliance with this specification.

3.3 Constructton.

3.3.1 Type 1. Type I barrier material shall consist of a metal foil
and/or other iaminates constructed in iany manner that will ensure compliance
with the performance requirements of this speciffcation and which will be
suitable for the purpose intended. Butting of component materials or the
finished product is not permitted except in the direction perpendicular to the
rolling direction. The areas shall be plainly externally flagged to prevent
use of that portion of the roll when a butt weld is made on the finished
product, or its components.

3.3.2 Type 11. Type Il barrier material shall be transparent, clear or
tinted any co‘or, uniform in appearance end structured in any manner that will
ensure complfance with the performance requirements of this specification and
be suitable for the purpose intended. The materfals shall have no talc or
other powdered substances applied to the surfaces.

3.3.3 Type III. Type III barrier material shall be transparent, clear
or tinted any color, uniform in appearance and structured in any manner that
will ensure complfiance with the performance requirements of this specification
and be suitable for the purpose intended. Butting of component materials or
the finished product is not permitted except in the direction perpendicular to
the rolling direction. The areas shall be plainly externally flagged to
prevent use of that portion of the roll when a butt weld is made on the
finished product, or {ts components.

3.3.4 Splices. No roll shall contain more than 3 splices (4 pieces),
and no piece shall be less than 45 yards in length. Splices, within rolls,
5hall be evenly and neatly made the entire width of the roll materjal and
shall not come apart during unwinding. Rolls containing splices shall be
flagged at both ands of each splice with colored marksrs to indicate splices
wf%hin the roll1., Barrier material in flat cut sheet form shall contain no
s5olices.
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3.4 Form, The barrier materials shail be furnished in rolls or flat cut
sheets as 5pécified in tha euntract or pucchase order {see 6.2). Rolls of
ryEe 11 and Tyce II]1 material may be in the form of shaeting or lay flat
tubing as specified (see 6.,2).

3.4.1 Rolls. When rolis are specified, the average roll length shall
not be less than 200 yards. The length of any individual roll shail not be
less than 195 yards. Unless otherwise specified, the width of roll material
shall be 36 inches, §1us or minus 1/4 inch. The roll material shall be
uniformly and smoothly wound on non-returnable cores with a minimum inside
diameter of 3 inches with a plus tolerance of 1/8 inch. The Tength of the
core shall be equal to the width of the roll material, with a plus tolerance
of 1/8 inch. The core shall be of sufficient rigidity to prevent distortion
of the roll under normal conditions during transportation, storage and use,.
Fach roll shall be suitably restrained to prevent unwinding.

3.4.2 Flat cuts. When flat cut sheets are specified, the length and
width shall be as specified by the procuring activity. Unless otherwise spec-
ified, length and width tolerances for cut sheets shall be plus 1/4 inch or
minus 1/8 inch. Flat cut sheets shall be evenly and uniformly stacked.

3.5 Sealing. Barrier materials shall be capable of being sealed under
conditions recommended by the manufacturer. These sealing conditions shall be
limited to those considered reasonable for production 1ine sealing operations
with commonly available sealing equipment and commercially practical fabrica-
tion time. If the material can be sealed only on one side, the material shall
exhibit no delamination at the sealed area when sealed under the manufac-
turer's recommended conditions (see 4,7). Each roll or unit pack (flat cut)
of material shall include a tag secured to the core of rolls or sheet inserted
in the unit pack of sheets with the sealing conditions recommended by the
manufacturer. The tag or sheet shall be vistble upon opening the unit pack.

3.6 Identification of material. The material under contract or order
shall be marked with two groups of markings in block form and in machine
direction. The markings shalg provide permanent identification of the special
properties of the material as well as the source of its manufacture, The
first group shall state the specification number, type, class, manufacturer's
name, manufacturer's designation, month and year of manufacture and lot
number, The letters and figures shall be clear, legible and a minimum of
ane-ei?hth of an inch high. The second group shall identify the protective
qualities of the materials as follows: For type 1 - EMI/STATIC 'SHIELD, for
type Il - STATIC DISSIPATIVE and for type IIl - STATIC SHIELD. These letters
shall be a minimum of one-half inch high. The two groups of markings on all
three types of material shall be either printed using a water-resistant ink or
ambossed and shall be visible if the material is fabricated into a bag or
pouch. The two groups of markings shall be printed or embossed sequentially,
complete and continuous lengthwise with a space of approximately one inch
between groups. A complete group of markings shall appear once in each six
inche§wof width of th2 roll and flat cut. An exwymple of the identification i
23 ) lows:
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MIL -B--81705C TYPE Il CLASS 1 . J i
MER NAME MR DESIGNATION | *7h ‘STA’"E D‘SS!PATIV -
DATE LOT NO. =

3.7 Performance. The performance of the barrier materials shall conform
to the requirements specified in Table I, when tested as described in 4.8.

3.8 Workmanship. Barrier material shall be manufactured in a manner to
provide uniform cons%ruction, free from holes, tears, cuts, sharp creases,
wrinkles or other imperfections which might impair its usefulness for the
purpose intended. #ﬁe barrier material shall be trimmed of any selvage and
tne finished product shall conform to the lavels of quality established herein.

4. QUALITY ASSURANCE 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 con-
tractor may use his own or any other facilities suitable for the performance
of the inspection requirements specified herein, unless disapproved by the
Government. The Government reserves the right to perform any of the inspec-
tions set forth in this specification where such inspections are deemed neces-
sary to ensure supplies and services conform to prescribed requirements.

4.1.1 Responsibility for compliance. A1l items must meet all require-
ments of Sections 3 and 5. The Inspection set forth in this specification
shall become a part of the contractor's overall inspection system or quality
program. The absence of any inspection requirements in the specification
shall not relieve the contractor of the responsibility of ensuring that all
products or supplies submftted to the Government for acceptance comply with
all requirements of the contract. Sampling inspection, as part of manu-
facturing operations, is an acceptable practice to ascertain conformance to
requirements, however, this does not authorize submission of known defective
material, either indicated or actual, nor does it commit the Government to
accept defective material.

4.2 Classification of inspection. The inspection requirements specified
herein are classttfied as tollows:

a. Qualification inspection (see 4.3). The qualification inspec-
tion tests of the barrier material shall consist of all the
tests of this specification.

D, uality conformance inspection (see 4.4). The quality con-
gﬁ?mance Tnspection fe§%§“§ha77rébnsfst of the tests listad ia
4,5 and examinations listad in 4.5.
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FABLE 1. Perfurmance requirements.

i o

Transparency

behind material

Aoplicable 1[ Test
Properties to typas Requ irements para.
Seam strength I, 11, I1I 4.8.1
As received material
At room temperature,
100°F, 160°F
S2aled before aging No separcation
At room temperature,
100°F, 160°F
Saaled after aging
At room temperature,
100°F, 160°F
Seam fabrication I, 11, III No 12akage at double seam | 4.8.2
Junction
Resistance to curl I, 11, II1 Shal) not curl in excess 4.8.3
(Class 1 only) of 53 or curl back upon
. itself
Resistance to blocking I, 11, II1 No blocking, delamination | 4.8.3
i ) or rupture
Contact corrosivity I, 11, III No corrosion, etching or 4.8.3
pitting in contact area
Resistance to aging I, I1, III No delamination as defined| 4.8.4
(1aminated only) | in 4.8.4.1
Thickness I 0.015 inch (max) 4.8.3
11, III 0.006 inch (max) 4.8.3
Water resistance of 1, 11, 111 Markings shall be clear, 4.8.3
mark ings (printed only) Jegible
Marking abrasion I, 11, II1 No smearing, blurring 4.8.7
resistance or loss of legibility
Water resistance I, 11, 111 No delamination 4.8.3
| (Taminated only)
11, 111 Read lettering, 3 inches 4.8.3

e,
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TABLE I, Performance requirements (Continued).

¥ Tz~ g

=

oo g

i Applicable Test
Propertias to types R2quirements parsa.
Water vapor transais- _ 1 4.8.3
sion rate (WTR) gms/
100 sq. in./24 hours
After room tempera-
ture flexing
As received 1 0.02 {max)
After aging I 0.02 (max)
After low temperature
flexing
As received I 0.03 (max)
Deiamination I, 11, 111 No leakage, swelling, 4,8.3
(laminated only) | delamination or
embrittiement
Waterproofness 11, 111 No dye penetration 4.8.5
Puncture resistance 1 Minimum force 10.0 4.8.3
pounds to puncture
I1, II1 Minimum force 6.0
pounds to puncture
Static decay I, 11, 11l The decay rate shall not 4.8.3
exceed 2.00 seconds
Electromagnetic I . 25 dB (min) 4.8.6
interference (EMI)
attenuation 111 10 dB (min)
Surface resistivity I, 11, I1I Inner: Greater than 4.8.8
or equal to 1x10%
ohms?gq but less than
1x10 '¢ ohms/sq
Outer: Less than 1x1012
ohms/sq
Static shielding I, III 30V peak (max) 4,8.9
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4.3 Qualiiicatign inspection.

4.3.1 Qualification sampling iastructions. Qualificacion inspactinn
samples shall consist of a roll of bacrier waterial approximately 50 yards
long and 36 inches wide. Samples shall be accompanied by a complete test
report showin% results of manufacturzc's tests. Information shall be
furnished including plant address{es), as to the plant(s) in which the barrier
material is, or will be manufactured. If more than one address is listed, a
certificate of equivalence of other plants to the plant in which the samnle
wa; manufactured must be furnished. The samples shall be forwarded to tne
Commandar, Naval Air Development Center, Aerospace Materials Division,
Attention: Code 60611, Warminster, PA 18974; samples shall be plainly ident-
ified by secur:ly attached durable tags marked with the following information:

Sampie for Qualification Tests

BARRIER MATERIALS, Fiexible, Electrostatic Protective,
Heat Sealable

Manufacturer’'s Name

Manufacturer's Code No.

Type

Class

Date of Manufacture (Month and Year)

Submitted by (Name) (Date) for Qualification Tests in
Accordance with Requirements of Specification MIL-B-
E]Z?SC)Under Authorization (Reference Authorizing

etter

4.3.2 Criteria for qualification tests. The criteria for approval or
rejection of the qualification sample 1s based on the results of each
individual test and is listed in Table I.

4.3.3 Retention of qualification. The retention of quaiification of
products approved for 1isting on the Qualified Products List (QPL) shall be
maintained by ger1odic certification to determine compliance of the qualified
product with the requirements of this specification. Unless otherwise spec-
ified by the activity responsible for the Qualified Products List, periodic
verification shall be by certification and such certification shall be at

intervals not exceeding two years.

4.3.4 Retest. Material rejected by the Government testing agency for

faflure to meet the requirements of this specification shall not be retested
for qualification at the request of the manufacturer unless evidence is

furnished that changes have been made in the material.
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TABLE II1. Sample size and acceptance criteria.

v e

Inspection or Rgmt. Test * Results | Inspection AQL defects
characteristic para. method | rpt. as lavel per 100 units
Examination of 4.5 -- - $-3 4.0
appearance and

workmanship

Examination of 4.5 -- -- $-3 4.0

rolls or pack-
ages of flat

cuts

Examination of 4.5 - - S$-3 4.0

packaging

Quality con- Table I 4.6 Pass or S-1 Acceptance number

formance tests fail or zero. Rejection
as appli- number one.
cable.

4.4 Quality conformance 1ns$ection. Quality conformance inspection
shall be in accordance w ~3TD- except where otherwise indicated. The
contractor shall furnish all samples. Unless otherwise specified, the con-
tractor shall be responsible for accomplishing the required quality con-
formance tests listed in 4.6 and examinations T1isted in 4.5. Check tests may
be performed at the discretion of the inspection activity at a Government
laboratory for information, verification and correlation purposes. Quality
conformance testing will be performed at a designated laboratory when results
of check tests so warrant. The contractor shall furnish test reports showing
quantitative results for all quality conformance tests required by this spec-
jfication for each lot of material. Any function specified herein for
accomplishment by the Government will be interpreted to mean function to be
accompiished either by or under the supervisfon of the Government.

4.4.1 OQuality conformance inspection sampling.

4.4.1.1 Inspection lot. A quality inspection test lot shall consist of
either 50,000 square yards of material or all material manufactured by the
::me]process from the same components during one production run, whichever is
e Jesser.

4.4.1.2 Samples for test. For the purpose of maintaining continuous
testing, test samplies shall be taken immediately following manufacture or from
material packed for shipment. The lot shall be divided into five equal seg-
ments. Five sample rolls shall be drawn from the lot for test, one roll from
each lot segment. A six square yard test sample shall then be drawn from each
of the five rolls selected. Each test sample shall be assigned a number from
one to five in order of manufacture. In the eveant the material is being pro-
cured in the form of flat cuts, six yard samples of material from the Vot
r2presented shall be furnished fur pezrforming tha tests.
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4.4.1.3 Preparation for delivery. The lot size shall be expressed In
units of shipping contairers fuTly packed and selected prior to the sealing
and tying operation.

4.4,1.4 Samples and acceptance criteria. The sample size and acceptance
~riteria shall be as specified in Table II. Sampling and acceptance or
r>jection shall be in accordance with MIL-STD-10S.

1,5 Methods of inspection. Unless otherwise specified by the procuring
activity having separate test instructions, examination of the end item shall
be in accordance with the 1ist of defects and Acceptable Quality Levels (AQLs)
set forth in Table II. The Goverment reserves the right to require examina-
tion for any defect prohibited in 3ection 3 or in the contract or purchase
order even though it is not listed below, and to classify such defects in
accordance with the definitions contained in MIL-STD-105. Facilities shall be
made available to the Goversment inspector for conducting the examinations
prescribed herein.

4.5.1 Examination of the end item for defects in appearance and workman-
ship. The sample unit for this examination shall beé expressed in units ot
square yards of barrier material. Samples for examination shall be selected
in accordance with Table II. Sufficient rolls shall be selected at random so
that by examining approximately 15 yards per roll, the required yardage will
be obtained. For examination of sheets, samples shall be scored only once for
each occurrence within a square yard.

i EXAMINE DEFECTS

Check both sides of barrier material

Form Not rolled or flat cut, as specified

Cleanness 1/ Not clean

Workmanship Delamination
Embrittiement

Any hole

Any tear

Any cut

Any chafed spot

Other defects that would impair use-
fulness of barrier material

Construction Not uniform - Pinholes, cracks, blis-
ters, scratches, mottling,
wrinkles, folds, foreign matter,
fish eyes, gels

Type not as specified

N
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EXAMINE

= T WM TR TR seaem

Identification of material

Not in machine direction

Paraliel rows over 6 inches apart

Markings less than 1/8 inch or 1/2
inch, as applicable ’

Markings not legible to naked eye at
distance of lg fnches

Longitudinal spacing between groups
of markings greater than one inch

1/ This defect does not apply to outer convolution of roll.

4.5.2 Examination of the end itam for defects related to the roll or

package of flatl cuts. The sample unit for this examination shall be exqressed

1n units or packages of flat cuts.
in accordance with Table II.

Samples for examination shall be se

ected

PR =N = =

EXAMINE

DEFECTS

Roll width

When other roll widths are
specified, a tolerance of
+ 1/4 inch shall be allowed.

NOTE:

Ro11 length
Unwinding of rolls

Flat cut width

Flat cut length

tealing eonditions

More than 36-1/4 inches
Less than 35-3/4 inches

Length of roll under 195 yards or
average under 200 yards

When unwound, material sticks
together to the extent that
unrolling causes tearing or injury
to surfaces

Material not wound evenly

Telescoping

Rolls not wound on cores

Inside diameter of core less than 3
inches or more than 3-1/8 inches

Cores crushed, broken, mutilated or
collapsed

More than specified width by more
than 1/4 inch

Less than specified width by more
than 1/8 inch

More than specified length by movre
than 1/4 inch

Less than specified Tength by more
than 1/8 inch

Missing instruction tag or shset

— Erex e SIEM
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units of shippfng containars T
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fhe lot size shall bz expressed in
rum p.~ roll; and bundlz of flat cuts), and
the sampi» uni: 3shall b2 sne Laiuping container, fully packed and selacted
prior to the s2alizy o¢ ¢ying op:ra%tiaa,

EXAMINE

DEFECTS

Presarvation (as applicabie)

Packing (as applicadisa)

Mairkings

Weight

Not level specified; not in accord-
ance with contract requirements.

Flat cuts not unit packaged and
wrapped in bundles as specified;
fiberboard pad(s) omitted from toy
or bottom of stack, or not of
sufficient size tc protect filat
cuts; ties (tape, twine, or rope)
not applied in manner specified.
Packaging material not as spec-
ified; closures not in accordance
with specified or required methods
or materials.

Not level specified; not in accord-
ance with contract requirements.
Rolls not packed in fiber drums,
as specified.

Arrangement or number of rolls or
bundles of flat cuts per containar
not in accordance with require-
ments.

Container materfials not as spectfi.d;
closures not in accordance with
specified or required methods or
materials,

Interior or exterior markings (as
applicable) illegible, incorrect,
omitted, or not in accordance with
requirements.

Precautionary markings omitted or nct
as specified (see 5.4).

Weight exceeds requirements.

4.5.4 Source of material used for examination. The same rolls or

packages of fTat cuts shall be used for examinations under 4.5.1 and 4.5.2.
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TEST

PROPERTY SAMPLE ROLL NUMBER
(SEE 4.4.1.2)

Saam strength

As received 1
Water vapor transmission rate (Type I only)

As received 2 and 5

After aging 1 and 4
Delamination (laminated only) 2 and &
Static decay (Type II only) 4

Surface resistivity (interior and exterior) 4
Static shield (Type 1 and II1) 4
4

Puncture resistance

PRSI

4.6.1 In addition, the barrier material may be subjected to the other
tests specified herein which the procuring activity considers necessary to
insure conformance with all of the requirements of this specification.

4.7 Sealing instructions for qualification and gquality conformance

testing.
(a)

(b)

(c)

Heat seals for test purposes shall be a minimum of 1/2 inch
wide and shall be effected on a2 jaw-type heat sealer conforming
to MIL-S-4461, having one heated jaw and one resilient unheated
Jjaw, utilizing the sealing conditions recommended by the manu-
facturer. The upper sealing condition limits on this type
sealer, which are considered reasonablie for production 1ine
sealing operations with respect to commonly available sealing
equipment and commercially practical fabrication time, are a
temperature setting of 525°F, a 3-second dwell time, and an
effective jaw pressure of 60 pounds per square inch. #

Impulse seals for test purposes shall be a minimum of 1/16 inch
wide and shall be effected on impulse type sealers conforming
to MIL-S-22783. The upper sealing limits on this type sealer
shall be sufficiently high to effect a satisfactory seal and
not cause thinning at the inside edges of the seal.

In the securing of the three 1-inch seam strength specimens

(see 4.8.1.1.1) care should be taken that the specimens are not

removad from:

{1) Points in the sealed sample where 323l overlapping has
ceurred.

14
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{2) Points 1a the s=aled sample which were within 1 inch of
either 2nd of th2 sealer jaw during the sealing operation.

#MUTE: Normaily, the manufacturer's recommendation will be less. For
example, for Type ] material setting may be as follows: temperature 300°F,
dwell time 2 seconds and jaw pressure 40 pounds per square inch.

4.7.1 Test conditions. Unless otherwise specified in the detafl test
»ethod harein, the physical tests contained in this specification shall be
made under the controlled atmospheric conditions stated b2low. For the
purposes of this specification barrier material in controlled atmospheric con-
dition {s defined as barrier material which is in moisturs equilibrium with an
atmosphere having a relative humidity (RH) of 50 + 5 percant, and 2 tempera-
ture ranging from 73 + 3.5°F (23 + 5°C). Barrier material shall be considered
in iquf1ibr1um after 73 hours free exposure to the spacified atmosphere in
motton,

4.8 Test methods.

4.8.1 Seam strength.

4.8.1.1 Preparation of test specimens. Six by twelve-inch sections for
this test shall be selected from the applicable samples as shown in Figure 1.
Samples shall be drawn in duplicate for Type II and Type 111 materials. Heat
seals shall be applied to one set of samples, and for Type 11 and Type III
materials only, impulse seals shall be applied to the other set. Test
spec imens snall be obtained as follows:

4.8,1.1.1 Seam strength (As received).

(a) A 6- by 12-inch samplie shall be folded in half with crease
parallel to Tong axis.

(b) The open or unfolded length shall be sealed.

(c) The sealed area shall be defined by a line drawn on the back of
the specimen.

(d) Three adjacent 1-inch specimens shall be cut perpendicular to
the seam (see 4.7(a) and (b)). Remaining portion of 6- by 12~
inch sample shall be set aside for retest purposes. These
three specimens shall be used, one for the room temperature
test, one for the 100°F test, and the remaining specimen for
the 160°F test.

4.8.1.1.2 Seam strength (Sealed before aging).
(a) Repeat (a), (b) and (c) of 4.8.1.1.1.

{h) After (c), tha 8~ dy 12-inch specimen shall b2 placed in a
circulating air oven maintained at 160 + 2°F for 12 consecutive
iays, After aging, removea the specimens frow th2 oven, and
condition as specified in 4.7.1 and rzpeat (d) of 4.8.1.1.1.

14
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4.3,1.7,3 Seam streagth (Sealed after agingi.

(a) uspend flat, uns2aled, unfolded 6- by 12-inch samples in 2
circulating air oven maintained at 160 + 2°F for 12 consecutive
days. After aging, remove specimens from oven and condition as
specified in 4.7.1, and repeat {a) to (d) of 4.8.1.1.1,
inclusive,

{b) Sufficient number of spacimens shall be prepared to conduct
each phase of the test in quadruplicate. In all cases, the
specimens shall be conditioned for one hour at the conditions
specified in 4.7.1 after sealing and prior to application of
the specified weignts.

4.8.1.2 -eam strength (As receivad).

4.8.1.2.1 Test at room temperature. The four 1 inch wide specimens
orepared as in 4.B.T1.7.T shall be opened and one end of each specimen shall be
<lamped so that the other end of the specimen hangs free. A 3-1/2 pound + 1/2
ounce weight shall then be gently attached to the free end of the specimen so
as not to impact load the seal. The weight shall be allowed to act for §
minutes, whereupon the weight shall be removed and the specimen examined for
separation of the heat seal faces. The evaluation shall be limited to the
area as defined in 4.8.1,1.1(¢).

4.8,1.2.2 Test at 100°F. The four 1 inch wide specimens prepared as in
4.8.1.1.1 shall be tested as for room temperature except that specimens shall
be clamped in a circulating air oven maintained at 100 + 2°F with a weight of
2 pounds + 1/2 ounce acting on the fre2 end of the specimen for one hour. The
rate of air circulation should be held to a minimum consistent with main-
taining uniform temperature throughout the oven. In no case shall the volume
be such as to cause movement of the weighted specimen. After one hour the
weight shall be removed and the specimen examined for separation of the heat
seal faces, within the heat seal area as defined in 4.8.1.1.1(c).

4,8.1.2.3 Test at 160°F. The four 1 inch wide specimens prepared as in
4.8.1.1.1 shall be tested as for those of 100°F except that the weight shall
be 10 ounces + 1/2 ounce and the temperature in the circulating air oven shall
be 160 + 2°F. The rate of air circulation shall be as stated in 4.8.1.2.2 and
:hg ?vag?t;on of the heat seal faces shall be within the area defined in
L] L3 . L] c [ ]

4.8.1.3 Seam strength (Sealed before aging).

4.8.1.3.1 Test at room temperature. The four 1 inch specimens prepared
as in 4.8.1.1.2 shall be tested as specified in 4.8.1.2.1.

4.8.1.3.2 Test at 100°F. The four 1 inch wide specimens prepared as in
4,3,1.1.2 shall b2 testad a3 spacified in 4.8.1.2.2,

4.3.1.3.3 Test at_180°F. The four 1 inch wide spacimens prepared as in
J3,1.1.2 snall be tesied as spacifiad in 4.8,.1.2.3,
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4.8.1.4 Seam strength (Sealed after aging).

4.8.1.4,1 Test at room temperature. The four 1 inch wide spacimens
orzpared as in 4.B.T.7.3 shalT be tested as specified in 4.8,1.2.1.

4.8.1.4.2 Test at 100°F. The four 1 inch wide spacimens prepared as in
4.,8.1.1.3 shall be tested as specified in 4.8.1.2.2.

4.3.1.4.3 Test at 160°F. The four 1 inch wide specimens prepared as in
4,8.1.1.3 shall be tested as specified in 4.8.1.2.3.

4,8,2 Seam fabrication

4.8,2.1 Preparation of test specimens. Four pouches sealed in accord-
ance with the manufacturer's recommended sealing conditions shall be
fabricated from the barrier material. Each pouch shall be prepared by cutting
four specimens (two, 2-1/2 by 5-1/2 inches and two, 5-1/2 by 5-1/2 inches).
The pouch shall be fabricated by sealing in conformance with Figure 2.

4.8.2.2 Procedure. A water solution containing 1 percent Aerosol 0.T.
{Dioctyl Sodium Sulfosuccinate) or equivaient and sufficient dye to produce a
distinct color shall be poured into each sealed pouch to a level of two inches
above the top of the bottom seam. The pouch shall then be suspended
vertically., After a period of 15 minutes at room temperature the pouches
shall be examined for dye leakage at the double seam junctions, i.e., the
points where the vertical seams intersect the bottom seam at points other than
at the corners of the pouch.

4.8.3 Federal Test Method Standard No. 101. The tests indicated below
shall be conducted in accordance with the specified methods of Federal Test
Method Standard No. 101:

[ Special Requirements
Applicabie Method or Exceptions
Tests to Types No. Notes
Puncture Resistance I, 11, III 2065 Vv
Water Vapor Transmission
Rate (WVTR) 1
Flexing procedure (as
received and aged) 2017 2/
Transmission rate 3030,
procedure Procedure A(1)
WYTR After Low Temp
F lexing 1
Flexing procedure 2017 3/
Transmission rate 3030, -
arocedure Procadure A1)
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Special Requirements

Applicable Method or Exceptions
Tests to Types No. Notes
Rasistance to Blocking I, 11, 111 3003,
Procedure D
Water Resistance 1, I1, 11l 3028, 4/
(laminated only) Procedure F
Water Resistance of I, 11, 111 3027 5/
Mark ings (printed only)
Contact Corrosivity I, 11, II1 3005 6/
Delamination I, I1, 111 3015 7/
(Yaminated only)
Resistance to Curl 1, II, I11 2015 8/
(Class 1 only)
Static Decay 1, II, II1 4046 9/
Thickness I, 11, 111 1003 1o/
Transparency 11, 111 4034 1o/
NOTES:

1/ Test shall be run on five specimens.

sealable face in contact with the probe.

shall be tested.

Material under test shall have heat

The average value for the five
specimens tested shall meet the requirements as listed in Table I.
Elongation test data is not required.

2/ Full stroke shall be used on both as received and aged specimens.

3/ Conduct tests as in Method 2017 except that only as received specimens

Prior to flexing, test specimens shall be conditioned

for at Jeast 30 minutes at -20° + 2°F and the flexing operation shall be
conducted at -20° + 2°F. -

4/ Use distilled water.

markings.

Delamination shall be defined as ply separation at
any one given point extending more than 1/2 inch from the edge, with an
edge length separation greater than one inch.

S5/ Three specimens shall be tested, each one containing a complete set of

exposed for 72 hours:

a. QQ-S-698, low carbon steel, condition 5.

b. QQ-A-250/4, aluminum alioy, 2024 bare.

¢. Copper, as specified in ASTM B 451, nominal thickness 0.014 inches.

d. Silver plated copper foil (foil same as in c), plating thickness
100-200 microinches.

e. SN63 tin-lead eutectic solder coated copper foil (foil same as
in ¢), coating thickness 200-500 microinches, (Q-S-571.

f. Stainless steel, Unified Numbering Systsm UNS31400.

g. KXovar as specifisd in ASiM £ 15.

20

§/ The following test surfaces shall be used for testing and shall be
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Placed or coated test suifaces shail not be ground or abraded, but
othsrvise shall be orapared in accordance with Method 3005, If corrosion
is 2vident in the blank area, the test shall be repeated with a new test
parel. Corrosion in the intermedijate area shall not invalidate the test
nor be cause for rejection. The barrier material shall be evaluated
individually and results reported on each material in triplicate.

7/ Both o1 conforming to ASTM 011 #3, as defined in ASTM D 471, and 2

- di-2-ethylhexyl sebacate synthetic oil shall be used.

8/ Three specimens shall be tested. Specimens shall not be suspended, but

- shall be placed on a horizontal surface.

9/ The average value for the three spzcimens tested for each exposure

- condition (as received, after aging, and after shower exposure) shall
meet the requirement as listed in Table I, The decay time to measure is
the time it takes to dissipate 99% of the initial 5000 volt charge (both
positive and negative), Testing shall be performed in an atmosphere
maintained at 73° + 5°F (23 + 5°C) and 12 + 3 percent relative humidity.

10/ Three specimens shall be tested.

4.8.4 Resistance to aging. Three specimens, 6 by 36 inches, cut from
ag;oss the roil of material, at points at least 1 yard apart shall be used for
this test,

4.8.4.1 Procedurs. The specimens shall be subjected to the following
aging cycle:

8 hours in a humidity chamber at 100 + 2°F and 90 to 95 percent
relative humidity.

16 hours in a circulating air oven at 160 + 2°F.

The aging cycle shall be repcated on every week day, Monday through Friday.
The specimens shall remain in the circulating air oven maintained at the
conditions described above on Saturday, Sunday and holidays, except that
holidays shall not exceed a total of two days over the entire aging period.
The aging procedure shall continue for fourteen consecutive days. The
specimens shall be folded loosely, hung, rolled loosely or laid flat in the
test chamber during the aging period. At the conclusion of the aging period
the specimens shall be returned to room temperature and examined, particularly
at all edges, for delamination brought about by the aging exposure. No
supplemental attempt to delaminate the material, such as prying or picking at
the plies, shall be carried out. For purposes of this test, delamination
shall be defined as ply separation at any one given point exceeding more than
1/2 inch from the edge with an edge length separation greater than 1 inch.

4.8.5 Waterproofness.

4.8.5.1 Test preparation. Flexing procedure shall be conducted in
accordance with Federal Test Method Standard No. 101 Method 2017, except that
unaged specimens only shall be tested, Prior to flexing, the test specimens
shall be conditioned for at least 30 minutes at -20° + 2°F and the flexing
operation shall be conducted at -20° + 2°F,
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4.8.5.2 Procedure. After flexing the specimen, the sleeve shall be
removad, allowed to come to room temperaturs and dried by wiping with
absorbent material or by placing in a circulating air oven maintained at 160°F
for 10 minutes. The sleeve shall be removed and made into a pouch b{ sealin
ong and, A quantity of shreddad absorbent paper sufficiant to fill the pouc
shall be placed inside the pouch. The pouch shall than be placed in a water
solution containing 1 percent Aerosol 0.T. and methyl violet for ten minutes.
The pouch shall then be removed, wiped dry, and the shredded absorbeat paper
axamined for dye stain.

4.8.6 EM] attenuation. This measuring technique is intended for
determining Radio Frequency (RF) attenuation characteristics of the Type I and
Type IIl. Specimens shall be tested as received and after flexing in accord-
ance with FED-STD~101, Method 2017, using the full stroke flexing motion prior
to testing.

4,8.6.1 Preliminary steps. The following measurement technique shall be
used at 500 MHz intervals from 1.0 to 10.0 GHz.

(1) An aperture of 7 inches x 7 inches shall be cut into the access
panel of an RF shielded chamber.

(2) The test equipment shall consist of an RF signal generator with
a transmit horn antenna as the RF source and a HP spectrum
analyzer or EMI receiver with receive horn antenna as the
ggasuregent system. Test equipment shall be set up as shown in

igure

(3) The receive horn antenna shall be placed inside the RF shielded
chamber and centered both horfizontally and vertically with the
7 x 7 inch apening of the aperture at a distance .of not less
than 1.65 ft (0.5m) from the test sample.

(4) The transmit horn antenna shall be placed outside the RF
shielded chamber and centered both horizontally and vertically
with the 7 x 7 inch opening of the aperture at a distance of
not less than 1.65 ft (0.5m) from the test sample.

(5) The total distance between the transmit horn antenna and the
receive horn antenna shall be not less than 3.3 ft (1.0m).
This distance 15 not critical but once set should not be
changed during the testing without repeating both the open
aperture and sheet metal/closed aperture setup tests.

4.8.6.2 Test procedure.

(1) Keep the 7 x 7 inch aperture uncovered.

(2) The transmit horn antenna shall be positioned, as specified in
4.8.6,1(5) to produce a minimum of 35 db of dynamic range,
between an open aperture and a sheet metal/closed aperture, for
the entire frequency range of 1.0 GHz through 10,0 GHZ. This
position shall be determined by placing the transmit horn
antenna at the test position and adjusting the signal generatos
to produce a minimum signal level of 35 db above the noise

22
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floor of the spectrum analyzer or EMI receiver with the 7 x 7
inch opening (aperture) uncovered. A sheet metal plate shall
be placed over the opening and the test repeated at the same
ouwer output level usad for the open aperture test to insure
that a dynamic range of over 35 db is achieved. A signal lavel
snail be selected for each test frequency in order to provide
the required dynamic range.

Tune receiver or spectrum analyzer (SA) to obtain a display or
indication.

Record readings from signal generator (frequency and output
level) and receiver or spectrum analyzer signal level.

Repeat steps (2), (3) and (4) at all test frequencies. Ensure
that signal qenerator (frequency and output level) is the same
as recorded in step (4).

Cut a square of sheet metal (same material as test barrier) of
approximately 8 inches x 8 inches. Using silver epoxy (Esolder
type 3021, Epoxy Products Company, New Haven, CT, or
equivalent), apply the adhesive evenly around the 7 inch x 7
inch open aperture such that a flat ribbon of approximately 1/2
inch is present around the perimeter of the opening. Place the
sheet metal square symmetrically over the opening with
approximately 1/2 inch overlap on all four sides and press
evenly and firmly to assure good bonding between the two
surfaces. Conductive tape or 7 inch magnetic strips may also
be used to fasten the sheet metal or the test sample to the
open aperture in place of the silver epoxy.

Repeat steps (2), (3) and (4) at all test frequencies. Ensure
that the signal generator (frequency and output level) is the
same as recorded in step (4).

Remove sheet metal plate installed in step (6) and using the
same progedure described in step (6), fasten the test sample to
be tested.

NOTE: The outer surface of the test sample shall face the
transmitting horn.

Repeat steps (2), (3) and (4) at all test frequencies. Ensure
that the signal generator (frequency and output level) and
frequency shall be the same as recorded in step (4).

The difference (in dB) between the spectrum analyzer or
receiver's readings in step (4) and step (8) is the attenuation
characteristics of the test sample.

HOTE: This reading cannot exceed the difference (in d8)
vatween the readings in step (4) and step (7).

24
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4.8.7 Harking abrasion rasista.ce,

4.8.7.1 Prceparation .f test specimans. Sirins J inches wide containing
warking shall be cut so that the amount of printing snall be a maximum. The
length shall be sufficient so that after a gifold seam i3 formed and stapled,
the resultant strip shall be 3 inches wide by 18 inches long (see Figure 4).

4.8.7.2 Procedure. The test bar shall be a hollow 5052 aluminum 1-3/8"
to 1-1/2* diameter tube with a number 63 finish., The strip will be hung over
the bar with .9 + .05 lbs weight attached to one end (Figure 4). The side
with the print or raised embossing shall be in contact with the bar. The
other end shall be pulled {stroked) at a rate of 30 to 70 strokes per minute
for 1 minute. The stroke length shall be 13 to 16 inches. The angle of pull
(stroke) shall be from 0° to 45°, The strip shall be removed and the weight
detached. The printing shall be examined for legibility, smear and blurring.

4.8.8 Surface resistivity.

4.8.8.1 Test specimens. Specimens of sufficient size to accommodate
testing equipment shall be selectad at random and in sufficient number to
adequately represent the variaticn of material. Specimens shall be selected
across the length and width of the entire roll sample. A minimum of five
sp2cimens are required.

4.8.8.2 Conditioning of test specimens. Test specimens shall be
conditioned at T2 + J percent relative humidity and 73° + 5°F (23° + 3°C) for
2 minimum of 48 hours. Additional conditioning shall include flexing the
sqecimens in accordance with FED-STD-101, Method 2017, using the full stroke
flexing motion prior to testing.

4.8.8.3 Test environment. Perform tests in an atmosphere uniformly
maintained at 73° + 5°F (23° + 3°C) and 12 + 3 percent relative humidity.

4.8.8.4 Test procedure. The testing procedure shall be in accordance
with ASTM D 257, Use fTlat specimen electrode configuration for measuring
volume and surface resistance or conductance (Figure 4 of ASTM D 257).

Samples shall be tested on the inner surface (side opposite the side con-
taining the identification markings) and the outer surface of the barrier
material. A surface resistivity value not within the range specified in Table
I on any of the five specimens tested per sample shall be cause for rejection.

4.8.9 Electrostatic shielding test method.

4.8.9.1 Test specimens. Specimens, selected at random, shall consist of
4 inch wide x & inch deep bags (inner dimension, with a tolerance of minus 1/4
inch) constructed from roll stock material. Each bag shall b2 constructed
from a single sheet of material folded in the middle then h=at-sealed along
t) edges. A minimum of five specimen bags are required.

4.8.3.2 (Conditioning of test specimens, Tonditioning :-hall b2 as spec-
foied In 4.3,8077 ’ o ’
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4.8.9.3 Test anvicowwent, Tests snall be performed in an atmosphere
sniformly maintafned 7€ 73° +75°F (23° + 3°C) and 12 + 3 percent relative
aumidity.

4.8.9.4 Test procedure. The testing procedure shall be in accordance
with the applicable appendix of EIA-541 (2 Probe Electrostatic Shielding
Property Test). The test shall be parformed at 1000 volts. A peak voltage
higher than that specified in Table I on any of the five specimens tested
shall be cause for rejection,

5,  PACKAGING

5.1 Praservation. 3Barrier mata/ials shall be preserved Level A or C as

cracified T58€ .27,
5.1.1 Lavel A.
§.1.1.1 Rolls. Each roll shall be wound on a core (see 3.4.1).

§.1.1.,2 Flat cuts. Flat cuts of material shall be sandwiched between
two fiberboard pads conforming to PPP-F-320. The minimum dry bursting
strength of the fiberboard shall be 275 pounds. The flat cuts shall then be
packaged in bundles having a maximum weight of 50 pounds. Bundles shall be
secured with tape conforming to PPP-T-97, fiber twine, or rope, two ties in
each direction, of such strength as to assure safe arrival of the bundles.
The fiberboard pads shall be uof a size commensurate with the size of the flat
cuts so as to prevent damage to the sheets during the bundling operation.

5.1.2 Level C. Rolls and flat cuts shall be preserved to afford
adsquate protection against deterioration and damage during shipment from the
supply source to the first receiving activity. The supplier may use his
standard practice when it meets these requirements.

6.2 Packing. Barrier materials shall be packed Level A, B or C as spec-
ified (see 6.2).

§5.2.1 Level A.

5.2.1.1 Rolls. Each roll of material, preserved as specified in 5.1
shall be packed in fiber drums conforming to Type 111, Grade D of PPP-D~723.
Drum closure shall be reinforced by means of a 3-inch wide tape conforming to
PPP-T~60 or PPP-T-76.

5.2.1.2 Flat cuts. Unless otherwise specified, one bundle of flat cuts,
preserved as specitied in 5.1.1.2, shall be packed in weather-resistant boxes
conforming to PPP-B-636. The grade of container used shall be governed by the
size and weight limitations of the container specification. Four boxes shall
then be overpacked in boxas conforming to PPP-B-601 (overseas type),
PPP-B-621, or PPP-B-640, Class 2, End cleats of PPP-B-621 boxes shall be a
minimm of 1-1/16 inches thick.
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5.2.2 Lavel B.

$.2.2.1 Rolls. Each roll of material, presarvad as specified in 5.1
snall be packad in fiber drums confovmin? to Type I, Grade 9 of PPP-D-723.
Ine covers shall be tapad to the sids walls witn 2-inch sisal reinforcad tape
or aquivalent.

5.2.2.2 Flat cuts. Each bundlie of flat cuts, preserved as specified in
5.1 shall be packed in fiberboard boxes conforming to Type SF or CF (variety
SW) Class Domestic, of PPP-B-636. When specified (see 6.2) V3¢ or V3s or Vés
ooxes of PPP-B-636 shall be used.

5.2.3 Level C. Rolls and flat cuts of barrier materials shall be packed
in exterior shipping containers in a manner that will ensure safe transporta-
tion at the lowest rate to the point of delivery. Containers shall conform to
Uniform Freight Classification Rules or National Motor Freight Classification
Rules, as applicable.

5.3 Marking. A1l individual packages and shipping containers shall be
marked in accordance with MIL-STD-129 and as follows:

Size - Nominal net lineal yardage of roll or dimensions of flat cuts
(net lineal yardage is the number of yards of usable material in
the rolls).

Date of Manufacture (month and year).

"KEEP COOL AND DRY™

8.  NOTES

(This section contains information of a general or explanatory nature that may
be helpful, but is not mandatory.)

6.1 Intended use, It is intended that these barrier materials be used
to fabricate enclosures for electrostatic and/or electromagnetic sensitive
a2quipment and components. These barrier materials are especially formulated
to prevent the buildup or retention of electrostatic potential and to protect
electronic parts.

6.1.1 Type 1 barrier material. Type 1 barrier material is intended for
use for the watervaporproof, electrostatic and electromagnetic protection of
microcircuits, certain semiconductor devices (such as microwave diodes and
field effect transistors, sensitive resistors and other miniature electronic

parts requiring this protection).

6.1.2 Type 11 barrier material. Type Il barrier material is intended
for use where transparency and static dissipation is required and contact with
o1l or grease is not contemplated. The transparent material is also intended
for level C packa?ing use where a waterproof, static disspative barrier is
a22dad,  For level A raquirement its use 15 1imltad to intarior wraps or bags.
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. $.1.7 Type 111 barrier matecial. Type III barries material is intended
for use where 4 transparent, watersproof, electrostatic-protective and 2lectio-
static field rrotective barrier 15 reaquired. When speciiied for use with Typ2
\ material, provides for enhanced EMI and electrostatic shielding protaction.
fhis material is also intended for level C packaging. However, when level A
packaging is required, its use is limited to interior wraps or bags.

6.1.4 Class designation. A class designation has been established 1in
order to distinguish between materials which do, and do not curl, Class ]

material has unlimited use and is suitable for the fabrication of bags by
manual sealing methods or by automated bag making machines. Class 2 material

is suitable for the fabrication of bags only by automatsd bag making machines.

6.2 Ordering data. Requests, raquisitions, schadules and contracts or
orders should contain the following:

(a) Title, number and date of this specification.

(b) Type and class, as applicable.

(c) Issue of DODISS to be cited in the solicitation, and if
{eq¥1qed, ;?e specific issue of individual documents referenced
2.1.1, 2.2).

(d) Quantity.
(e) Form (rolls of tubing or sheeting or flat cuts) (3.4),
(f) Flat cuts (specify width and length) (3.4).

(g) ?ga;hgrégesistant class boxes, 1f required for Level B

(h) Levels of preservation and packing required (5.1, 5.2).

6.3 Qualification. With respect to products requiring qualification,
awards will be made only for products which are, at the time set of award of
contract, qualified for inclusion in the applicable Qualified Products List
whether or not such products have actually been so 1isted by that date. The
attention of the contractors is called to these requirements, and manu-
facturers are urged to arrange to have the products that they propose to offer
to the Federal Government tested for qualification in order that they may be
eligible to be awarded contracts or purchase orders for the products covered
by this specification. The activity responsible for the Qualified Products
List is the Commander, Naval Air Systems Command, Department of the Navy,
Washington, DC 20360; however, information pertaining to qualification of
products may be obtained from the Commander, Naval Air Development Center,
Aerospace Materials Division, Attention: Code 50611, Warminster, PA 18974.

6.3,1 It is understood, after receipt o7 the 1=tter of authorization,
that samolos shall be Turnished at no cost to the Goverament, and nat ine
sV oo will pas a1l transporcation charges to and from the pot o ahor
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the tasts are made. In case of failure of the sample or samples submitted,
consideration will be given to the request of the manufacturer for additional
tasts only after it has been clearly shown that changes have been made in the
sroduct wnich the Govarnment considers sufficient to warrant additional
rests, The costs of retests will be borne by the manufacturer.

6.4 Eguipment or material sources. Sources of equipment and materials
cited in this specification can be obtained by contacting the activity
responsible for the qualification of products as indicated in 6.3.

6.5 Changes from previous issue. Marginal notations are not used in
this revision to identify changes with respect to the previous issue due to
the extensiveness of the changes.

6.6 Metric conversion factors. The following conversion factors are
referenced In FED-51D-376.

6.6.1 Temperature. To convert Fahrenheit (°F) to Celsius (°C) use the
following formuia:

Temperature °C = (Temperature °F -32)
1.0

6.6.2 Pressure. To convert pounds per square inch (1b/in2) to kilo-
pascals (kPaJ, multiply by 6.895.

6.6.3 MWeight.
a. To convert ounces (0z) to kilograms (kgs), multiply by 0.02834.

b. To convert pounds (1bs) to kilograms (kgs), multiply by 0.4536.
5.6.4 Length.

a. To convert inches (in.) to millimeters (mm), multiply by 25.4.

b. To convert yards (yd) to meters (m), multiply by 0.9144.

6.6.5 Area. To convert inches squared (in?) to millimeters squared
{mm2) multiply by 645.16.

6.7 Subject term (keyword) listing.

Barrier material
Electromagnetic shielding
Electrostatic protective
Flexible

Heat-sealable

Yaterproof
Watervaporproof
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