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DEPARTMENT OF DEFENSE

WASHINGTON, D.C.

MIL-HDBK-699B(MR)

A Guide to the Specifications
for Flexible Rubber Products

1.

This standardization handbook was developed by the Department of
Defense 1n accordance with established procedures.

This publication was approved on 28 February 1989 for printing and
inclusion i1n the Military Standardization Handbook series.

This handbook provides information concerning all known Federal,
Military and nationally recognized technical society specifications
and standards for those flexible rubber products considered to be of
interest to the Department of Defense. The handbook 1s not intended
to be referenced i1n purchase specifications or other contractual
documents nor shall 1t supersede any specification requirements.

Every effort has been made to reflect the latest information on
specifications for flexible rubber products. It 1s the intent to
review this handbook periodically to i1nsure 1ts completeness and
currency. Users of this document are encouraged to report any
errors discovered and any recommendations for changes to U.S. Army
Materials Technology Laboratory, ATTN: SLCMT-MEE, Watertown, MA
02172-0001.
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FOREWORD

The purpose of this handbook 1is to provide information concerning all known
Federal, Military and nationally recognized technical society specifications
for flexible rubber products. Specifications from the following technical
societies are included:

ASTM (American Society For Testing and Materials)
1916 Race Street, Philadelphia, PA 19103

American National Standards Institute (ANSI)
1430 Broadway, New York City, NY 10018

Society of Automotive Engineers {(SAE and AMS)
400 Commonwealth Drive, Warrendale, PA 15096

The following types of information are furnished for each specification:

1. Specification number, title, and where applicable, the Federal Supply
Classification (FSC) code number.

2., Whether or not a Qualified Products List (QPL) has been 1ssued.

3. The type of rubber (natural, neoprene, butyl, etc.) from which the
product 1s usually fabricated.

4. A brief description of the rubber product in terms of the

specification requirements (tensile strength, resistance to high and
low temperatures, resistance to fluids, etc.)

5. A brief description of the construction characteristics of those
products which are composites of rubber and other materials. For
example, the type, number and weight of the fabric plies in rubber
coated fabrics.

The information provided by this handbook 1is designed to assist the user in
answering questions similar to these:

l.” Does a specification exist which described rubber O-rings suitable
for use at 5000F?

2. Is there a specification for rubber hose suitable for use with
gasoline and flexible at -409F?

3. Which specification(s) describes closed cell silicone rubber sponge?

4. 1Is there a specification for neoprene jacketed electrical cable and
does this specification provide a list of suppliers (QPL)?
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The handbook describes seven types of specifications, as shown in Table I.
Particular products are covered in the following sections of the handbook:
Cellular materials, Clothing and protective equipment, Coated fabrics, Hose,
duct and tubing, Mats and floor covering, O-Rings, Packings and gaskets, Tires
and tubes, Wire and cable and Miscellaneous.

The general product specifications are covered 1n the "Multipurpose Rubbers"”
section of the handbook. As the word "multipurpose® implies, any one of these
specifications may be used for the procurement of a variety of products. For
example, under Specification MIL-R-3065, one may procure molded products,
extruded shapes, calendered goods and sheet packings. The handbook lists
about 60 multipurpose rubber specifications, encompassing approximately 100
different grades of rubber. Because of their broad coverage of rubber grades
and product types, the multipurpose rubber specifications should prove to be
very helpful to users of this handbook, especially when a search of a
particular product section has failed to reveal a specification having a
desired set of requirements. For example, suppose that a specification is
sought for an O-ring which will be non-brittle at -40°F, which will show
good strength retention after exposure in air at 212°F and which need not be
0il resistant. The O-ring section of the handbook does not list such a
specification. However, the multipurpose rubber section does list the desired
specification, namely, MIL-R-3065 (and its accompanying document
(MIL-STD-417), for Class RN or Class RS rubber. Thus, the O-ring having the
desired characteristics may be procured by furnishing the supplier a
dimensional drawing which cites a material reference to an appropriate rubber

(class and code number) under MIL-R-3065.

It should be noted that the handbook descriptions of the specification
requirements are incomplete, since in very few instances have all of the
requirements of a specification been listed. The information given in the
handbook 1s intended to guide the user to the specification(s) which best
meets his needs, however, to verify the validity of his choice, the user

should always obtain the selected specification(s) in order to ascertain 1its
complete scope.

The chief criterion for determining whether or not a specification for a
rubber product was to be 1included in the handbook was the flexibility of the
product. Specifications were included only for those products which were B

believed to be capable of being hand flexed.

The majority of the listed specifications are for vulcanized products,
however, unvulcanized products such as inner tube repair patches, retread
rubber and room temperature vulcanizing (RTV) potting and encapsulating

compounds are included.

Some specifications for products fabricated from materials which are
commonly considered to be plastic (polyvinyl chloride), but which exhibat

rubber-like properties, are included.
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Excluded from the handbook are specifications for hard rubber (ebonite)
products, adhesives, coatings, sealers and tapes. Also excluded are
composites i1n which rubber is i1n admixture with other ingredients, as 1in

rubber-asbestos packings or rubber-cork gaskets. Complex items are
assemblies, such as certain oxygen masks and fuel tanks have also been

omitted. A large number of specifications for rubber products which were
deemed to be of no interest to the Department of Defense, such as surgical
operating pads, rubber bands and ice bags, were excluded.

Unless otherwise noted, the specification requirements given in the tabular
sections of the handbook pertain to tests performed on the complete product.
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TABLE I - Types of government and technical society
specifications for rubber.

I. Broad Multipolymer - A large number of grades of rubber compounds based on
a wide varliety of polymers (MIL-STD-417, ASTM D2000)

II. Limited Multipolymer - Several grades of rubber compounds based on a few
types of polymers (MIL-R~6855)

IITI. Broad Single Polymer - Several grades of rubber compositions based on
one polymer family (ZZ-R-765)

IV. Single Composition - One grade having specific properties (MIL-R-43109,
AMS 3000 series)

V. Composition and Product - One or two grades of rubber compounds baded on
one polymer plus an 1tem made from that compound
(MIL-R-7362, MIL-R-25897)

VI. Single Product - One 1item (MIL-P-5315, AMS 7000 series)

VII. Multi Product - Several classes of items (MIL-C-20696, MIL-C-~13777)

WP# ID-0398A/DISC-0128A. (FOR MTL USE ONLY)
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MIL-HDBK-699B(MR)

ABBREVIATIONS

Break . . . . . . . breaking
Brk « « « « « » » o« breaking
Cell . . « « + + « +» cellulose
Cchg . « « « « « « « .Change

Cl ¢ + ¢« ¢+ ¢« « &« +» » Cclass

COMP = s« s« » » s » « COMPrEssion
Cot «+ ¢« « « « « « « oCOtton

Cr « « o« « « o s« » » Chlromium
CR + « « s+ s « s« +» » Cchloroprene
D+ o ¢« « « o« » o o odensity
defl . . . .. . . . deflection
E.+« .+« «. « s+ « o.elongation
elong . « « » » « . .elongation
GR . « + « » +» « o o grade

He. o+ ¢ ¢« ¢« ¢« ¢« ¢« « oshardness, Shore A

humid . . « . . . . humidity

1IN « &« « « o o o« » » 1NCh

indent . « « « « « «» 1ndentation
1INS « « + » « s « « slnsulation

Jkt « « .+« « + « « .Jacket

Jub « ¢ ¢« ¢« &« « .« + Jlubricating
M. « ¢ ¢ s o« « « « ominutes

MAX « » o » o o o« « oMaximum

Mg ¢« « « » o o« « o » milligrams

MIN o + « o o o » o « » o« M101MUM
MM &+ « « s o « s « « » Millimeters
MOd . « « o o o« o« » o « « oMOdulus
Nat « « « « ¢« « « « « « .« W.natural
NBR « ¢« « o o &« & o« « o« o onitrale
Nl ¢« ¢« ¢ ¢ « ¢« ¢« ¢« s « o« « onickel
Orig « « « « o « s o « o« sOriginal
pphm . . parts per hundred million
ppm . .+ . . . . oParts per million
PEESS +« « « » « « » o o o« pressure
ps1T . . . . pounds per square 1inch
psig pounds per square 1nch gage
PVC . . . . . « polyvainyl chloride
Rel . ¢+ . ¢« ¢« ¢« « « « « « relative
SEC « o« o« s+ o« « o s« o« o « sSeconds
SEeP « « .+ « o s « « + « Separation
SYN « « +« « o« o« » s o« s+ «Synthetic
T « « « « « » « « tensile strength
temp « ¢« ¢« » .+ +« . . o temperature
V o ¢ o ¢ o« o o « o o o o » vVvOolume
Vol . . ¢ &« v ¢ ¢« ¢ « » « » volume
W e o« ¢« ¢ ¢ « ¢« o« « « o« » « werght
WE ¢ ¢ o« ¢ o o o « o o o « owWweilght

METRIC UNITS

ENGLISH MILITARY EQUAL METRIC SI UNITS
OF t OC = (tOF -32)/1.8 = ocC

PSI 6894.757 = PASCAL

1bs 0.453924 Kg

1n2 6.4516 x E-04 My

16/£t3 16.01846 Kg/M3

Custodian:

Preparing actaivity:
Army - MR

Project 9320-A002

0407A,

Army - MR
Review:
ME, AR, GL

03974,
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