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FOREWORD

1.  This handbook is developed by the Department of Defense with the assistance of recognized technical societies
in accordance with established procedure.  This handbook is approved for use by all Departments and Agencies of
the Department of Defense (DOD).

2.  This handbook is for guidance only.  If cited as a requirement, the contractor does not have to comply.  The
handbook covers elastomeric products of Military, Federal, and recognized industry specifications.  It provides
guidance as to the time periods during which these elastomeric products may be stored without deterioration.

3.  Beneficial comments (recommendations, additions, deletions) and any pertinent data, which may be of use in
improving this document, should be addressed to ASC/ENOI, Bldg 560, 2530 Loop Road West, Wright-Patterson
Air Force Base OH 45433-7101 by using the Standardization Document Improvement Proposal (DD Form 1426)
appearing at the end of this document, or by letter.
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1. SCOPE

1.1  Purpose.

This handbook establishes guidelines for time periods for the expected life of elastomeric products during shelf
storage.  The use of the expected shelf storage lives listed herein is NOT MADE MANDATORY by this handbook.
The decision as to whether or not a product will have a limit placed upon the time that it may remain in storage is a
function of the agency responsible for the product's ultimate use.

1.2  Scope.

The handbook covers only those elastomeric products described by Government specifications and standards or by
nationally recognized technical society specifications and standards. The documents defining the items covered by
this handbook were selected from the following sources:

a. Department of Defense Index of Specifications and Standards (DODISS) (available from Defense
Automated Printing Service (DAPS), ATTN: DODSSP, Code NPP-9, Bldg. 4/D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094).

b. Aerospace Materials Specifications (AMS) Index and Society of Automotive Engineers (SAE) Handbook
(both available from Society of Automotive Engineers (SAE), 400 Commonwealth Drive, Warrendale, PA 15096-
0001).

c. National Aerospace Standards (NAS) (published and distributed by Aerospace Industries Association of
America, Inc., 1250 I Street NW, Suite 1100, Washington DC 20005-3924).

d. American Society for Testing and Materials (ASTM) Specifications (available from American Society for
Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959).

1.2.1  Products included.

The types of elastomeric products covered by this handbook are as follows:

a. Products fabricated solely from rubber.  These include solid rubber, cellular rubber and hard rubber
(ebonite) items.

b. Composites in which the rubber is present as a discrete phase.  Examples are cables, fabric reinforced
gaskets, non-aerospace hose, rubber coated fabrics, shock mounts and tires.

c. Kits, accessories and outfits.  The shelf life for these items should be determined by the component with the
earliest expiration date.

1.2.2  Products excluded.

The types of products excluded from this handbook are as follows:

a. Rubber-base adhesives, coatings, sealers, and liquid rubber materials packaged in cans or tubes.

b. Rubber tapes.

c. O-rings and other molded seals.  Refer to SAE ARP5316 for recommended shelf lives.

d. Aerospace hoses and hose assemblies.  Consult SAE AS1933A for age limits for acceptance of aerospace
hoses and hose assemblies.

e. Unvulcanized rubber, such as tread repair stock and tank lining sheet stock.
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f. Composites in which the rubber is in admixture with other ingredients, for example, rubber-asbestos
packings and rubber-cork gaskets.

g. Subassemblies, assemblies and systems which contain elastometric items as component parts, such as small
arms, weapons, vehicles, aircraft, missiles and space vehicles.

h. Products fabricated from flexible materials that are not elastomeric, for example, some plastics.

1.3  Application.

The information contained in this handbook is intended as a guide for use by those agencies whose responsibility it
is to place control requirements on rubber products, as well as by those activities whose responsibility it is to control
the age of products stocked in Government storage facilities.  The handbook is not intended for use in controlling
the age of rubber products prior to their acceptance by the Government or by Government contractors.  The
handbook does not make mandatory the disposition of rubber products that have been in storage longer than the
periods recommended.  The decision as to whether or not to dispose of "overage" products is a function of the
storage, supply or using facilities.  Responsible activities should make every attempt to limit the procurements of
rubber products to the extent that large volumes of "overage" products will not be accumulated in storage. Where
feasible and economically practical, "overage" products should be tested to determine whether or not they meet the
requirements of the applicable specifications.  Procurement documents should require the mold marking of the cure
date, such as the year and month on the rubber product (or on its package) and careful records kept of the cure date
of all stored rubber products.  When age limitations of the detail specification listed herein conflict with the
requirements herein, the requirements of the detail specification will govern.

2. APPLICABLE DOCUMENTS

2.1  General.

The documents listed below are not necessarily all of the documents referenced herein, but are needed to fully
understand the information provided by this handbook.

2.2  Government documents.

Department of Defense Index of Specifications and Standards (DODISS) (available from Defense Automated
Printing Service (DAPS), ATTN: DODSSP, Code NPP-9, Bldg. 4/D, 700 Robbins Avenue, Philadelphia, PA 19111-
5094).

2.3  Non-Government publications.

The following documents form a part of this document to the extent specified herein.  Unless otherwise specified,
the issues of the documents that are DoD adopted are those listed in the latest issue of the DoDISS, and supplement
thereto.

SAE AS 1933 Age Controls for Hose Containing Age-Sensitive Elastomeric Material

SAE ARP 5316 Storage of Aerospace Elastomeric Seals and Seal Assemblies Which 
Include an Elastomer Element Prior to Hardware Assembly

(Application for copies should be addressed to the Society of Automotive Engineers, Inc., 400 Commonwealth
Drive, Warrendale, PA  15096-0001.)
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3. DEFINITIONS

3.1  Age resistance - Resistance to deterioration in storage by environmental factors, such as heat, light and ozone.

3.2  Cure date - The date the rubber is fully cured.  Two methods in expressing the cure date are as follows:

a. Shelf life to a maximum of 3 years.  Cure date stated in terms of month of calendar year and the year, i.e.,
6-83.

b. Shelf life in excess of 3 years.  Cure date stated in terms of the quarter of calendar year and the year, i.e.,
2Q-83.

3.3  Shelf life - The maximum period of time, from cure date, to the date the elastomeric product is used as a
component part in subassemblies, assemblies and systems.  During the shelf life time, the stored elastomeric product
is expected to retain its characteristics as originally specified.

3.4  Acceptance Life - This is the maximum life at the age at acceptance.  The age limit at acceptance for hoses and
hose assemblies is 32 quarters.  See SAE AS1933 for aerospace hoses.

3.5  Service Life - A general term used to quantify the average or mean life of an item while in use.  Service life,
which is depicted in years, is the number of years of economical service reasonably expected of equipment as
established in applicable DoD, Service, and/or Agency manuals, bulletins, regulations, instruction manuals, and/or
the technical judgement of the item and/or equipment manager.

4. GENERAL REQUIREMENTS

4.1  Introduction.

The most important factors involved in the shelf life of rubber products are (1) the initial quality level of the product,
(2) the quality assurance provisions of the specification under which the item was procured, and (3) the age
resistance of the rubber from which the product was fabricated.  The relative importance of these factors is difficult
to assess, especially because the age resistance of the raw rubber does not always correspond to the age resistance of
the finished product.  For example, consider two items both fabricated from the same nitrile base polymer, one
meeting a specification having comprehensive requirements; the other meeting a specification with loose
requirements.  In the first instance, it is quite probable that good age resistance will be "built in" to the product by
virtue of the optimum compounding ingredients and fabrication techniques that must be employed in order to
manufacture the high quality product required by the specification.  In the latter instance, it is likely that the product
will have lesser resistance, consistent with the minimal demands of the specification.

4.2  Basis for detailed requirements.

The following guidelines were used to establish the expected shelf life periods listed.

a. It was assumed that each rubber product met the initial requirements of the applicable specification.

b. It was assumed that each rubber product was packaged and stored in the manner prescribed, in order to
minimize deterioration due to such factors as temperature, humidity, ozone, sunlight, oils, solvents, corrosive
liquids and fumes, insects and rodents.

c. The severity of the specification requirements for an item was considered, especially those requirements that
related to age resistance, such as resistance to accelerated air aging, resistance to ozone, compression set and
cyclic performance at temperature extremes.

d. The type of rubber from which the item was fabricated was one of the most important criteria used in assigning
the expected shelf life value.
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5. DETAILED REQUIREMENTS

Table I indicates the age resistance generally associated with products based on various types of rubber. Tables II
through VIII, inclusive, give the expected shelf storage life for rubber products defined by military, government and
technical society specifications and standards.  The shelf life of rubber products that contain two or more different
types of rubber (such as the tube and jacket of a wire cable) is generally based on the least age resistant rubber.

6. NOTES

(This Section contains information of a general or explanatory nature that may be helpful.)

6.1  Intended use.

This handbook is intended to establish guidelines for time periods for the expected shelf life of rubber products
during storage.  The information contained in this handbook is intended as a guide for use by those agencies whose
responsibility is to place control requirements on rubber products, as well as those activities whose responsibility is
to control the age of products stocked in Government storage facilities.

6.2  Subject term (key word) listing.

Age control
Elastomeric seal
Rubber products
Shelf life

6.3  Changes from previous issue.

Marginal notations are not used in this revision to identify changes with respect to the previous issue due to the
extent of the changes.

Custodians: Preparing Activity:
Army - MR      Air Force - 11
Navy - SH
Air Force - 11

Project No. 9320-0032
Review Activities:

Army - GL, CR, MI, CR4, AR
Navy - AS, YD, OS
DLA - GS, IS
Air Force - 99
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TABLE I.  Age resistance generally associated with products fabricated from various rubbers.

Common or   ASTM D1418    ASTM D2000 MIL-STD-417
Type of Rubber Trade Name  Abbreviation    Abbreviation Designation

Up to 20 Years

Silicone Silicone Q FE TA
Fluorosilicone Silastic LS FVMQ FK TA

Polysulfide Thiokol T BK SA
Fluorocarbons Fluorel, Viton FKM HK
Polyacrylate Acrylic ACM, ANM DF, DH TB

Perfluorcarbon KALREZ FFKM - -

5 to 10 Years

1Butadiene/
acrylonitrile

Nitrile, NBR NBR BF, BG,
CH

SB

Chlorosulfonated
polyethylene Hypalon CSM CE -

Isobutylene/ Isoprene Butyl IIR AA, BA RS
Polychloroprene Neoprene CR BC, BE SC

Polyether Urethane Urethane EU BG
Polypropylene oxide Propylene oxide GPO - -
Ethylene/propylene

diene
Ethylene propylene terpolymer EPDM BA, CA -

Ethylene/propylene Ethylene propylene copolymer EPM BA, CA
Epichlorohydrin
homopolymer

Hydrin 100, Herclor H CO

Epichlorohydrin
ethylene oxide

Hydrin 200, Herclor C ECO

3 to 5 Years

1Butadiene/
acrylonitrile

Nitrile, NBR NBR BF, BG,
BK, CH

SB

Butadiene/styrene SBR SBR AA, BA RS
Cis-polybutadiene Butadiene BR AA RN

Cis 1, 4, poly-isoprene Natural, pale crepe NR AA RN
Cis 1, 4, poly-isoprene Synthetic natural IR AA RN

2Polyester urethane Urethane AU - -

1See table II through VIII.
2Some polyester urethanes have very poor resistance to water and humidity.
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APPENDIX A

RELATED DOCUMENTS

A.1  SCOPE

A.1.1  Scope.

This appendix provides related documents prepared by the Government or by the Government contractors.  The
listed documents pertain to overall aspects of age control of rubber products.

A.2  APPLICABLE DOCUMENTS

A.2.1  General.

The following list of documents is provided for reference purposes.

1. Defense Industrial Supply Center, Instruction DISC-HSI 4140.60, Identification Control and Utilization of
Shelf-Life Items, 16 July 1971.

2. Department of the Air Force Technical Manual T.O. 00-20K-1, Inspection and Age Control of USAF Shelf
Life Equipment, 15 June 1983.

3. Department of the Air Force Technical Manual AFML-TR-67-235, Literature Survey on the Effects of Long-
Term Shelf Aging of Elastomer Materials, March 1968.

4. Department of the Army Supply Bulletin SB-740-60, Storage, Inspection & Shelf-Life Information for
Deteriorating Items.

5. Department of Defense MIL-STD-1523, Age Control of Age-Sensitive Elastomeric Materials, 1 February
1984.

6. Defense Documentation Center Report AD 601284, Bibliography on Aging of Natural and Synthetic Rubber
and Rubber Products, 23 May 1961.

7. International Standard ISO 2230-1973 (E), Vulcanized Rubber-Guide to Storage.

8. Lockheed Aircraft Corporation Specification OS10674B, Age Control of Rubber, 2 October 1967.

9. Marshall Space Flight Center Standard 105A, Synthetic Rubber, Age Control Of, 21 December 1962.

10. The American Society of Mechanical Engineers Paper No. 61-AV-25, Missile System Elastomers -
Predicting Field Life Expectancies, (Prepared by Chrysler Corporation, Missile Division) March 1961.

11. Electric Power Research Institute Report NP-6408, Guidelines for Establishing, Maintaining, and Extending
the Shelf Life Capability of Limited Life Items (NCIG-13), May 1992.

12.  Electric Power Research Institute Report NP-6608, Shelf Life of Elastomeric Components, May 1994

Downloaded from http://www.everyspec.com



STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

INSTRUCTIONS

1.  The preparing activity must complete blocks 1, 2, 3, and 8.  In block 1, both the document number and revision letter should be
given.

2.  The submitter of this form must complete blocks 4, 5, 6, and 7.
3.  The preparing activity must provide a reply within 30 days from receipt of the form.

NOTE:  This form may not be used to request copies of documents, nor to request waivers, or clarification of requirements on
current contracts.  Comments submitted on this form do not constitute or imply authorization to waiver any portion of the
referenced document(s) or to amend contractual requirements.

I RECOMMEND A CHANGE: 1.  DOCUMENT NUMBER

          MIL-HDBK-695D

2.  DOCUMENT DATE (YYMMDD)

              22 November 1999

3.  DOCUMENT TITLE
                                          RUBBER PRODUCTS:  RECOMMENDED SHELF LIFE
4.  NATURE OF CHANGE (Identify paragraph number and include proposed rewrite, if possible.  Attach extra sheets as needed.)

5.  REASON FOR RECOMMENDATION

6.  SUBMITTER
a.  NAME (Last, Middle Initial) b.  ORGANIZATION

c.  ADDRESS (include Zip Code) d.  TELEPHONE (Include Area Code)
(1)  Commercial

e.  DATE SUBMITTED
     (YYMMDD)

(2)  AUTOVON
       (If applicable)

8.  PREPARING ACTIVITY
a.  NAME b.  TELEPHONE (Include Area Code

     ASC/ENOI
     AF CODE 11

(1)  Commercial

            (937) 255-0175

(2)  AUTOVON

              785-0175

c.  ADDRESS (Include Zip Code)

    2530 LOOP ROAD WEST
    WRIGHT-PATTERSON AFB OH 45433-7101

IF YOU DO NOT RECEIVE A REPLY WITHIN 45 DAYS, CONTACT:

Defense Quality and Standardization Office
5203 Leesburg Pike, Suite 1403, Falls Church, VA 22041-3466
Telephone (703) 756-2340  AUTOVON 289-2340

DD FORM 1426, OCT 89 (EF-V1)                                         PREVIOUS EDITIONS ARE OBSOLETE

Downloaded from http://www.everyspec.com


