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MILITARY SPECIFICATION

RUBBER FLUOROCARBON ELASTOMER, HIGH
TEMPERATURE, FLUID, AND COMPRESSION SET
RESISTANT

This specification is approved for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers high temperature, compression set, and fluid
resistant fluorocarbon elastomer sheets, strips, molded parts, an extruded shapes for
aeronautical and aerospace applications.

1.2. Classification. Th synthetic rubber shall be furnished in the specified types and
classes (see 6.2).

1.2.1 Types. The synthetic rubber types shall consist of the following:
a. Type I:  O-rings and compression seals

b. Type II: Molded parts (other than sealing devices), sheets, strips, and
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1.2.2 Classes. The synthetic rubber classes shall be designated as follows:

a. Class 1: 75 + 5 hardness
b. Class 2: 90 + 5 hardness

2. APPLICABLE DOCUMENTS

2.1 Government documents

2.1.1 Specifications and standards. The following specifications and standards for
part of this document to the extent specified herein. Unless otherwise specified, the
issues of these documents are those listed in the issue of the Department of Defense
Index of Specifications and Standards (DODISS) and supplement thereto, in the
solicitation (see 6.2)

SPECIFICATIONS

FEDERAL

TT-5-735 Standard Test Fluids; Hydrocarbon

UU-P-268 Paper, Kraft, Wrapping

PPP-B-601 Boxes, Wood, Cleated-Plywood

PPP-B-636 Box, Shipping, Fiberboard

PPP-T-45 Tape; Gummed, Paper, Reinforced and Plain, for Sealing and
Securing

MILITARY

MIL-P-4861 Packing, Preformed, Rubber, Packaging of

MIL-R-83248/1

Rubber, fiuorocarbon Elastomer, High Temperature, Fiuid, and
Compression Set, Resistant O-Rings, Class 1, 75 Hardness

MIL~-R-83248/2 Rubber, Fluorocarbon Elastomer, High Temperature, Fluid, and
Compression Set, Resistant, O-Rings, Class 2, 90 Hardness

STANDARDS

MILITARY

MIL-STD-105 Sampling Procedures and Tables for Inspection by Attributes

MIL-STD-129 Marking for Shipment and Storage

MIL-STD-147 Palletized Unit Loads

MIL-STD-289 Visual Inspection Guide for Rubber Sheet Material
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MIL-STD-298 Visual Inspection Guide for Rubber Extruded Goods

MIL-STD-407 Visual Inspection Guide for Rubber Molded Items

MIL-STD-413 Visual Inspection Guide for Elastomeric O-Rings

MIL~STD-2073-1 DoD Material Procedures for Development and Application
of Packaging Requirements

(Unless otherwise indicated copies of federal and military specifications and standards
are available from the Standardization Documents Order Desk, Building 4D, Robbins
Avenue, Philadelphia, PA 19111-5094)

2.2 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 which are DoD adopted are those listed in the issue of the DODISS
specified in the solicitation. Unless otherwise specified, the issues of documents not
listed in the DODISS are the issues of the documents cited in the solicitation.

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)
AS 568 Acrospace Size Standard for O-Rings

(Application for copies should be addressed to Society of Automotive Engineers, 400
Commonwealth Drive, Warrendale, PA 15059)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 297 Rubber Products, Chemica! Analysis of. (DoD adopted)

ASTM D 395 Rubber Property - Compression Set, Tests for (DoD adopted)
ASTM D 412 Rubber Properties in Tension, Tests for. (DoD adopted)

ASTM D 471 Rubber Property — Effect of Liquids, Tests for (DoD adopted)
ASTM D 573 Rubber ~ Deterioration in an Air Oven - Tests for (DoD adopted)
ASTM D 1329 Evaluating Rubber Property — Retraction at Low Temperatures

(TR TEST), Test for (DoD adopted)
ASTM D 1414 Rubber O-Rings, Testing (DoD adopted)
ASTM D 2240 Rubber Property — Durometer Hardness, Tests for (DoD adopted)
ASTM D 3951 Standard Practice for Commercial Packaging

(Applications for co
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terials, 1916 Ip
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INTERNATIONAL CRITICAL TABLES OF NUMERICAL DATA, PHYSICS,
CHEMISTRY AND TECHNOLOGY

Laboratory Methods for Maintaining Constant Humidity

(Applications for copies should be addressed to McGraw-Hill Book Co. Inc.. 1221
Avenue of the Americas, New York, New York, 10020)

(Non-Government standards and other nublications are normally avai
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organizations that prepare or distribute the documents. These documents also may be
available in or through libraries or other informational services)

2.3 Order of nrecedence. In the event of a conflict between the text of this document
and the references cited herein, the text of this document takes precedence. Nothing in
this document, however, supersedes applicable laws and regulations unless a specified

exemption has been obtained.

3. REQUIREMENTS

3.1 First article. When specified (see 6.2) before production is commenced, a sample _
of the specified rubber shall be submitted or made available to the contracting officer
or his authorized representative for approval in accordance with 4.4, 4.4.1, 4.4.2,
4.4.3.1, 4.4.4 and 4.4.5. The approval of the first article sample authorizes the
commencement of production, but does not relieve the supplier of responsibility for
compliance with all applicable provisions of this specification. The first article sample
shall be manufactured in the same facilities to be used for the manufacture of the
production items.

3.2 Materials. The cured compound of fluorocarbon elastomer shall be entirely
suitable for the intended purpose, and shall be of the same composition as the
material used for the first article sample.

3.3 Physical properties. The physical properties of the fluorocarbon elastomer rubber
shall conform to the requirements specified in table I, 1I, I, and IV as applicable.

o
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TABLE I. Physical properties, type

Class 1

(75 hardness)

Class 2
(90 hardness)

Original
Tensile strength, psi, min
Elongation, %, min.
Hardness, points
Specific, gravity
Temperature retraction, 10%
(TR-10)°F, max.

Compression set, % of original
deflection, max. after 70 hours
@ 75%F +5°F

under 0.100 inch

over 0.100 inch

Air age 70 hours @ 5280F4150F
Tensile strength decrease, %, max.
Elongation decrease, %, max.
Hardness change, points
Weight loss, %, max.

Air age 166 hours @ 3479F450F
compression set, % of original
deflection, max.
under 0.100 inch
over {.100 inch

Air age 22 hours @ 392%F15°F
compression set, % of original
deflection, max.
under 0.080 inch, inclusive
0.080 to 0.120 inch, inclusive

o

Oil age 70 hours @ 3929F459F in ARM-100
Tensile strength decrease, %, max.
Elongation decrease, %. max.

Hardness change, points
Volume change, %
Compression set, % of original
deflection, max.

under 0.100 inch

over 0.100 inch

Fuel age 70 hours @759F+5°F in TT-8-735,
type 111
Tensile strength decrease, %, max.
Elongation decrease, %, max.
Hardness change, points
Volume change, %
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TABLE II. Physical properties after humidity aging, type I

The following properties shall be determined on O-rings that have been aged for
28 days at 779F +2°F and 95 +3 percent relative humidity.

Class 1 Class 2
(75 hardness) (0 hardness)
Properties
Tensile strength, psi, min 1400 1400
Elongation, %, min. 125 100
Tensile strength decrease, %, max. 1/ 10 10
Elongation decrease, %, max. 1/ 10 10
Air age 70 hours @ 528°F £5°F
Tensile strength decrease, %, max. 2/ 35 45
Elongation decrease, %, max. 2/ 25 25
Air age 166 hours @ 347°F 1+5°F
Compression set, % of original
deflection, max. 20 30
Air age 22 hours @ 392°F +59F
Compression set, % of original
deflection, max. 15 25
Oil age 70 hours @ 392°F +59F in ARM-100
Tensile strength decrease, %, max. 2/ 45 45
Elongation decrease, %, max. 2/ 25 25
Compression set, % of original
deflection, max. 10 15

1/ Shall be based on the original tensile strength and elon

the requirements of table I

gation found when tested to

2/ Shall be based on the tensile strength and elongation found after aging 28 days at

77°F +29F and 95 +3 percent relative humidity.
6
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TABLE 1. Physical properties, type I

Class 1

{75 hardness)

Class 2
(90 hardness)

Qriginal
Tensile strength, psi, min
Elongation, %, min.
Hardness, points
Specific, gravity
Temperature retraction, 10%
(TR-10) °F, max.
Compression set, % of original
deflection, max. after 70 hours

= rrone oy

@ 75°F +5°F

Air age 70 hours @ 528%F+5°F
Tensile strength decrease, %, max.
Elongation decrease, %, max.
Hardness change, points
Weight loss, %, max.

Air age 166 hours @ 347°F+5°F
compression set, % of original
defiection, max.

Air age 22 hours @ 392°F15°F
compression set, % of original
deflection, max.

Qil age 70hours @ 3929F159F in ARM-100
Tensile strength decrease, %, max.
Elongation decrease, %. max.

Hardness change, points
Volume change, %
Compression set, % of original
deflection, max.

Fuel age 70 hours @759F+5°F in TT-5-735,
tuma TTY
L’y\f AAd

Tensile strength decrease, %, max.
Elongation decrease, %, max.
Hardness change, points

Volume change, %
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TABLE IV. Physical properties after humidity aging. type Il

The following properties shall be determined on specimens that have been cut

from 6 inches by 6 inches by 0.075 inch platen sheets and have been aged for
28 da_ys at 779F i20F and 95 13 percent relative humidity

o5 rd ARl 4 wilmea AVALLY -

Class 1 Class 2
(75 hardness) (90 hardness)
Properties
Tensile strength, psi, min 1600 1600
Elongation, %, min. 125 100
Tensile strength decrease, %, max. 1/ 10 10
Elongation decrease, %, max. 1/ 10 10

Air age 70 hours @ 528°F +50F
Tensile strength decrease, %, max. 2/ 35 45
Elongation decrease, %, max. 2/ 25 25

Air age 166 hours @ 347°F +5F

Compression set, % of original
deflection, max. ' 15 25

Air age 22 hours @ 3929F +5°F
Compression set, % of original
deflection, max. 15 25

Oil age 70 hours @ 392°F +5°F in ARM-100

Tensile strength decrease, %, max. 2/ 45 45
Elongation decrease, %, max. 2/ 25 25
Compression set, % of original .

deflection, max. 10 15

1/ Shall be based on the original tensile strength and elongation found when tested to
the requirements of table IIL

2/ Shall be based on the tensile strength and elongation found after aging 28 days at
77°F 1+20F and 95 13 percent relative humidity.
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3.4 Dimensions and tolerances

3.4.1 Sheets and strips. Unless otherwise specified (see 6.2) the width of the sheet
material shall be 36 11 inch, and the tolerances on thickness shall be as shown in
table V. The width of strip material, or of shapes cut from sheet, shall be as specified
by the procuring activity, within a tolerance of +5 percent. The thickness of strip
material, other than shapes cut from sheet, shall be as specified by the procuring
activity within a tolerance of +5 percent, and the length shall be as specified by the
procuring activity, within a tolerance of +1 percent.

TABLE V. Thickness tolerances for sheet.

Nominal thickness (inch) Tolerance (inch)
0.060 and less + 0.010
Over 0.060 to 0.120, inclusive + 0.016
QOver 0.120 to 0.500, inclusive + 0.031
Over 0.500 to 1.000, inclusive + 0.047
Qver 1.000 + 0.063

3.4.2 Type I dimensions. Dimensions and tolerances of the O-ring shall be in
accordance with MIL-R-83248/1 and MIL-R-83248/2, as applicable.

3.4.3 Type Il dimensions. Unless otherwise specified (see 6.2) dimensions and
tolerances of molded parts (excluding O-rings) and extruded shapes (including tubing)
shall be as specified in the contract or order.

3.5 Color, The color of the material furnished to this specification shall be either
black or brown. No other color shall be acceptable.

3.6 Identification of material

3.6.1 Sheets and strips. Unless otherwise specified (see 6.2) sheet material {including
strips cut from sheets) shall be marked to show the specification number, type, class,
and the manufacturer, the manufacturer’s designation (compound and lot number), and
the cure date by quarter and year; for example 2Q82, thus:

9
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MIL-R-83248, Type II, Class 2
Compound No.

Lot No.

Cure date

XYZ Co.

The identification chall be nnnhpd by suitable means using markine fluid that is not

aatw aletwaitaaawfRuiirail SAAllai N | et SLARVALT LLAWRAIS Moalln AL naiig 19}

deleterious to the fluorocarbon elastomer. The color shall be white. The marking shall
not be obliterated by normal handling. The identification shall recur constantly, from
one end of the sheet to the other, in rows spaced approximately 5 inches apart; shall
be clear, legible, and not less than three-eight inch high.

3.6.2 Molded parts and extruded shapes (including tubing). Where the size of the

product permits, the identification shall be marked as indicated in 3.6.1. When
idamtifinotinm mwiaelinmag Af tha mendsat o mmrantinahla tha rimit smoasbaoass ohall chaor #hn
IVCLIULILAalivil 1iidi l\llls Vi Ui l.)l VULILL 1D l.l.lll)l autiaiie, LIIC ULt pabmgc olidll J11VUW LG
compound and lot number and manufacturer in addition to those markings specified in
5.3. Temporary marking of O-rings for the manufacturer’s identification shall be
permitted at the time of manufacture but shall in no way affect the properties or
function of the O-rings.

3.7 Workmanship. The product shall be uniform in quality and condition, clean, and
free from foreign materials and from defects detrimental to fabrication, appearance, or
performance of parts.

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 contractor may use their own or any
other facilities suitable for the nprfnrmanr\p of the mqnpr\rmn rpnmrpmpnfc qnpmﬁpd

Aeirwd: AN DadlAaoaw ANAR SEake

herein, unless disapproved by the Government. The Govemment reserves the right to
perform any of the inspections set forth in the specification where such inspections are
deemed necessary to assure supplies and services conform to prescribed requirements.

4.1.1 _Responsibility for compliance. All items shall meet all the applicable
requirements of section 3 and 5. They shall meet all inspections set forth in the
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 submitted to the Government for acceptance comply with all
requirements of the contract. Sampling inspections as part of manufacturing
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 acceptance of defective
material.

10
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4.2 Classification of inspections. The inspection requirements specified herein are
classified as follows:

a. First article inspection (see 4.4)
b. Quality conformance inspection (4.5).

4.3 Inspection conditions. Unless otherwise specified, all inspections shall be
performed in accordance with the test conditions specified in section 4.

4.3.1 Control fluid. The oil aging in this specification shall be conducted using
ARM-100, or approved equal, as the control fluid. The weight percent composition of
ARM-100, or approved equal is:

95.9% trimethylolpropane triheptanoate (Stauffer 704)

1.0% phenyl-alpha-naphtylamine (PANA)

1.0% dioctyldiphenylamine (Vanlube 81)

2.0% tricresyl phosophate

0.1% 2.6-Di-tert-butyl-alpha—dimethylamino-para-cresol (Ethyl 703)

4.3.2 Atmospheric conditions. All fluid cooling, conditioning, and physical property
determinations of rubber shall be conducted in an atmosphere of 50 +15 percent
relative humidity and at a temperature of 75°F +5°F.

4.4 First article inspection First article tests are to be conducted every three years as a
minimum. Each compound formulation shall be subject to first article and
conformance testing at the frequency specified in this specification.

-+

4.4.1 Waiver of first article tests. The first article tests need not be repeated for
new orders or different parts, provided the materials and processes have not been
changed and certified statement to this effect is furnished to the procuring activity.
The waiving of the first article tests will be strictly at the discretion of the procuring
activity. Test results to previous revisions on this specification are not acceptable. First
article tests over three years old shall not be acceptable.

4.4.2 First article samples. Test samples for type I materials shall be O-rings
conforming to MIL-R-83248/1 or MIL-R-83248/2, size -214. Hardness shall be
determined on specimens of sufficient dimensions to comply with ASTM D2240.
Samples for type II material shall be obtained from 6 inches by 6 inches by 0.075
platen sheets.

4.4.3 First article tests. The first article shall meet all the requirements in 3.3 when
tested in accordance with 4.6.

11
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4.4.3.1 Variations. The permissible variations in physical properties during actual
production shall be:

a. Tensile strength, percent + 20
b. Elongation, percent + 20
¢. Hardness, points +5
d. Specific gravity + 0.02

The variations shall be based on the mean of twenty-five different tests on
MIL-R-83248/1 size -214, O-rings, for type I materials and on 6 inches by 6 inches
by 0.075 inch platen sheets, for type II materials. A different lot is required for each
test. In addition, all physical properties tested shall meet the requirements specified in
tables I, II, I, and IV.

4.4.4 Submittal of first article samples. When specified (see 6.2) and as soon as
practicable after the award of contract or order, first article samples (see 4.4.2) shall
be separately packaged and forwarded to the laboratory designated by the contracting
officer. Samples shall be plainly identified by securely attached durable tags, marked
with the following information:

Samples for first article inspection
MIL-R~-83248B

Document title, i.e., Rubber, Fluorocarbon, etc.
Manufacturer’s compound number

Name of manufacturer

PR TR

4.4.5 FEirst article report. After the supplier completes the first article inspection he
shall prepare a first article test report for each type and class. The report shall show
completion of inspection and the results of the inspections performed by the contractor
to demonstrate that the first article unit(s) conform to the applicable contract technical
requirements. The report shall delineate the particular inspection procedure(s), by
description or appropriate reference, the specific results obtained, the witnesses, and
any other pertinent observations. As applicable, the first article inspection report shali
identify any deviations or limitations in the first article unit(s) involved, the
recommended actions relating to each deviation or limitation and summary conclusions.
Any exceptions, deviations or limitations noted during the tests will be submitted as an
enclosure and will reference the appropriate page, paragraph, or column. A copy of
the first article test report shall be furnished the Wright Research Development Center,
Attn: MLSE, Wright-Patterson Base, OH 45433-6503. An updated test report shall be
prepared whenever a change is made in the materials, processes, or this specification.

12
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4.5 Quality conformance inspection.
4.5.1 Quality conformance inspection testing. Quality conformance tests shall be

required for all production lots of material.

4.5.1.1 Lot. A lot shall consist of all material of the same identity cured in the
same production run, from the same batch, and submitted at the same time for
inspection.

4.5.1.2 Batch. A batch shall be the quantity of material compounded on a mill or
mixer at one time.

4.5.1.3 Sampling. Except where otherwise indicted herein, sampling for quality
conformance inspection shall be in accordance with MIL-STD-105.

4.5.1.4 Inspection of material and components. The supplier is responsible for
insuring that materials and components used where manufactured, tested, and
inspected in accordance with referenced subsidiary specifications and standards to the
extent specified, or if none, in accordance with this specification (see 4.1). In the event

of confliet, this snecification shall govern Inenectinn recorde chall ha kent comnlete
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and available to the procuring acnwty at all times.

4.5.2 Sampling plan A. Whenever possible, the end item, or specimens cut from the

end item, shail be used as the sampie. If these items are unsuitabie for use as test

samples, tests shall be performed on samples of identical composition and state of

cure as that of the end item. The type I O-ring sizes that are suitable for test are

shown in table VI. For all other sizes, the tests on type I materials shall be conducted

on size -214 u—rmgs i the type 1 items are unsuiiabie for test, the Saﬁ‘lples shall be cut
from 6 inches by 6 inches by 0.075 inch platen sheets. If at all possible, compression set and
specific gravity tests shall be conducted on the end item. The samples shall be

subjected to the following tests that are conducted on each fot of material:

riginal le Air aged 22 hour 92F *5F (4.6.5.1
Tensile strength Compression set

Eiongation

Hardness

Specific gravity

[y
W)
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4.5.2.1 Rejection criteria. A lot shall be rejected upon the failure of the samples to
meet the test requirements specified herein. A lot that has been rejected may be
reworked to correct the deficiencies and resubmitted for acceptance.

TABLE VI Suitable size test table

1/8” Spool

CS 070 -011 to -014

1/4” Spool

CS 070 -015 to -021
103 -113 to -119
139 -211 to -213

1/2” Spool

CS .070 -022 to -050
103 -120 to -163
139 -214 to -258
210 -319 to -361
275 -425 to -437

4.5.3 Sampling plans B and D, Examination of the end item shall be in
accordance with the classification of defects, inspection levels, and acceptable quality
levels (AQLs) set forth herein. The lot size, for the purpose of determining the sample
size in accordance with MIL-STD-105, shall be expressed in units of O-rings, molded
parts, or yards of sheets, strips, or extruded shapes, as applicable for inspection as
specified in 4.5.3.1, 4.5.3.2, and 4.5.3.3. If the end item is less than 1 yard, the
sample unit shall be the end item.

14
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4.5.3.1 Sampling plan B — examination for defects in appearance and workmanship

4.5.3.1.1 _Molded parts including O-rings. The sample unit shall be one molded part
and the inspection shall be in accordance with MIL-STD-413 for O-rings and
MIL-STD-407 for other molded products. The sample size shall be in accordance with
inspection level I of MIL-STD-105 and the AQL related to percent defective shall be
1.5.

4.5.3.1.2 Sheets, strips. and extruded shapes. The sample unit shall be 1 linear
yard, except if the end item is less than 1 linear yard, the sample unit shall be the end
item. The inspection shall be in accordance with MIL-STD-289 and MIL-STD-298, as
applicable. Defects in marking such as “‘incomplete, not legibly identified”, or not as
specified in 5.1, shall be considered minor. The sample size shall be in accordance
with inspection level II of MIL-STD-105 and the AQL related to percent defective
shall be 2.5. :

4.5.3.2 Sampling plan C - examination for dimensional defects

4.5.3.2.1 Molded parts including O-rings. The sample unit shall be one molded part.
The sample size shall be in accordance with inspection level II of MIL-STD-105 and
the AQL related to percent defective shall be 1.5.

4.5.3.2.2 Sheets, strips, and extruded shapes. The sample unit shall be 1 linear yard,
except if the end item is less than 1 linear yard, the sample unit shall be the end item.
The dimensions shall be within the tolerances specified in 3.4.1. Dimensions for
extruded shapes shall be as specified in the contract or order. The sample size shall be
in accordance with inspection level II of MIL-STD-105 and the AQL related to percent
defective shall be 1.5.

4.5.3.3 Sampli lan D — inspection for defects in packaging for delive

examination in accordance with table VII shall be made to determine that the
packaging, packing, and markings comply with section 5 and are in accordance with
the applicable methods specified in table VII. The sample unit for this inspection shall
be one shipping container fully packed, selected just prior to the closing operation.
Shipping containers fully prepared for delivery shall be inspected for closure defects.

15
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TABLE VII. Packaging inspection

Inspect Defect
Packing (O-rings, molded . Not the level specified.
parts, and extruded shapes) Not packaged as specified or required.

Packaging material, closures not

as specified.

Unit items not individually wrapped
when specified.

(Sheets) Not interleaved; separator sheets
do not fully cover the full area
of contact between the sheets.

(Strips) Stacked over 10 inches high.
Not in rolls; not wound on
suitable cores.
Rolls not wrapped or sealed as specified.
Total length per roll varies by more

i H 1 2 9
than the indicated tolerances (5.1.1.3.2).

Packing Not level specified; not in accordance
with contract requirements.
Container not as specified,
closures not accomplished by
specified or required methods or
materiails. Any nonconforming
component, component missing, damaged
or otherwise defective, affecting
serviceability. Inadequate application of
components such as; incomplete flaps
loose or inadequate strapping bulged or
distorted containers.

Count Less than specified or indicated
quantity, linear footage, or

vy an memeelaal
Uilild, d3 dpplLavlc.

Weight Gross weight exceeds specified
requirements.
Markings Interior or exterior markings, as

applicable omitted, illegible,

incorrect, incomplete, or not in
accordance with contract requirements.
Date of cure, storage instructions.
missing.

The sample size shall be in accordance with inspection level II of MIL-STD-105 and
the AQL related to percent defective shall be 2.5.

16
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4.6 Inspection test methods

4.6.1 Physical properties tests. Conformance with the rubber product properties shall
be determined in accordance with the applicable test methods specified in table VIII.

TABLE VIII. Physical properties_tests.

Characteristics ASTM Method
Hardness D 2240 (type A)
Tensile strength and elongation

Type 1 D 1414

Type 1I D 412, (Use die C for oil aging)
Volume change D 471
Specific gravity D 297, hydrostatic method
Temperature retraction (TR-10)

Type 1 D 1414

Type I D 1329

4.6.2 Air aging at 5289F test. Air aging shall be conducted in accordance with ASTM
D 573, except that the rubber shall be aged for 70 hours at 528F +5°F. Tensile
strength, elongation, and hardness changes shall be determined as specified in 4.6.1.

17
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4.6.2.1 Weight loss test. The weight loss test shall be conducted on samples air-aged
in accordance with 4.6.2. Test specimens shall be conditioned for 24 hours in a
desiccator before and after air-aging. The specimens shall be weighted immediately
after the desiccation period before and after aging. The percentage weight loss shall be
calculated as follows:

W, - W,
X 100
weight loss = W,
W, = weight of sample before air-aging
L) (=] r o g=J

where

W, = weight of sample after aging.
463 0Ol inn(‘l tact, O;l gaing QF enenlmnn g shall be conductad in clean 38

millimeters (mm) OD by 300 mm pyrex glass test tubes fitted with two-hole cork
stoppers. Each stopper shall be fitted with two lengths of 8 mm pyrex glass tubing
(chimneys) one 3 inch in length the other 5 inches in length The 3-inch chimney
shall extend through and one-half inch above the top of the stopper. The 5-inch
chimney shall extend through and 3-1.2 inches above the top of the stopper. An
aluminum block heater shall be used for aging the specimens. Use of an oil bath is
permissible, but is not desired. For each test, 140 milliliters (ml) of oil shall be used.
The test shali be inserted into the aluminum biock or oil bath in such manner that the
fluid level in the test tubes shall be approximately 1-5/8 inches above the heating unit
of the aluminum block or surface of the oil bath. The distance shall not be measured
from the top of the aluminum block or covering of the oil bath. The specimens shall
be suspended in the oil by soft iron or nichrome wire hangers as follows:

a. Type I: Three specimens shall be suspended horizontally in the fluid, one each at
depths of 1-1/2 inches, 3-1/2 inches, and 5-1/2 inches below the surface of the fluid.
Hardness specimens shall be placed in separate chimney stoppered tube keeping
approximately the same rubber-to-oil ratio.

b. Type JI. Four dumbbells cut with a die "C”, conforming to ASTM D 412, shall be
tested. There shall be only two specimens aged in a single test tube. The specimens
shall be suspended vertically in the fluid, one each at depths of 1 inch and 2 inches
below the surface of the fluid. The measurement of specimen depth in the fluid shall
be made between the top edge of the specimen and the fluid level. Care shall be taken
to prevent contact of specimens with each other or the wall of the test tube.

1Q
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4.6.3.1 Qil aging time and temperature. The oil-aging time and temperature shall be
70 hours at 3929F 159F. After aging and prior to the physical property determinations,
the specimens shall be removed from the hot fluid and cooled 30 minutes in fresh
fluid. Tensile strength, elongation, hardness, and volume change shall them be
determined as specified in 4.6.1.

4.6.4 Fuel aging test, Specimens shall be immersed in test fluid conforming to
TT-S-735, type I for 70 hours at 75F ;tS°F The ratio of fluid to rubber shall be

P ey Fodn s 1" Py | Alasna Amevébnie

O-PPIUAI.I.I.IGI—CIJ "‘IU ll.ll. PCI 51 alll. ngiug auau UU \—UilUUI.-I.CU lll a slabb \—Uiu.ai.llcl rxi'i
airtight seal shall be maintained for the duration of the test. One sample at a time
shall be removed from the fluid, immediately blotted dry, and tested. The tensile
strength, elongation hardness and volume change tests shall be conducted in

P P 1

accordance with 4.6.1.

4.6.5 Compression set test, Compression set shall be determined in accordance with
ASTM D 395, method B. Specimens for type I materials shall be two O-rings. Two
circular plied-up bottoms with dimensions to 1.129 +0.010 inches diameter and
approximately 0.5 inch thick shall be used for type II material.

4.6.5.1 Air aged test. Compression set shall be determined on specimens air aged for
70 hours at 75F +5°F, on specimens air aged for 166 hours at 347°F +5°F and on
specimens air aged 22 hours at 392°F +5°F.

4.6.5.2 Oil aged test for specimens. Compression set shall be determined on
specimens aged 70 hours 3920F +5°F immersed in ARM—lOO, or approved equal fluid.
The compression set plates for testing type I material shall be approximately 0.375

inches by 2 inches by 4 inches. There shall be six one-fourth inch bolt holes, one on

each corner and one located in the middle of each 4-inch edese and on the center line

waa Senwsaalea Thaaie el awwiesaiawe aaa LA A e LAY § 22222 Mg [t RN LA L N

of the corner holes. There shall also be one—fourth inch holes through the middie of
each half of the plates to allow fluid to be in contact with the inside diameter of the

O-rings. The compression set plates for type I compression seals plates for type 1
comnression gseals other than QO-rinos and tvne IT material shall be in accordance with

NFLLEpSE MFSANIAL Swiaid Welisea  wialias Liaams Teiine Myprw aa aailacies alas wlldacS 212 S/l =il

ASTM D 395. The original thickness of the specimens shall be measured and the test
fixtures shall be assembled using two test specimens. The specimens shall be

compressed 25 percent. The test fixture shall be placed in a 1 liter stainless steel
beaker and 800 milliliters of ARM-100, or annroved pnnal shall be added to the

W lAARd LALANG W W W adiidaas AVl nd Ao o ¥ LR 222
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beaker. The beaker shall be fitted with a suitable vented stainless steel cap. The cap
shall be sealed with an O-ring conforming to type I, class 1 of this specification (size
~-240, AS 568 has been used). The beaker shall be placed in a suitable oven at 3920F
+59F with vent open. After the fluid has reached the test temperature (approximately
two hours) the vent shall be closed and the beaker left in the oven for a total aging
time of 70 hours. At the end of the aging time, the specimens shall be removed from
the compression plates immediately and allowed to cool on paper towels for 30
minutes. Excess fluid shall be blotted from the specimens with paper towels and the
final thickness determined.

4.6.6 Humidity aged test. Aging shall be conducted in a suitable chamber maintained
at 779F + 2°F and 95 +3 percent relative humidity for 28 days. Methods of obtaining
these conditions are given in the International Critical Tables of Numerical Data,
Physics, Chemistry and Technology, section entitled “Laboratory Methods for
Maintaining Constant Humidity”. The specimens shall be tested or subsequent
exposures initiated within 30 minutes after removal from the humidity chamber.

5. PACKAGING

5.1 _Preservation. Preservation shall be level A or C, or commercial as specified (see
6.2).

5.1.1 Level A

5.1.1.1 Type I O-rings. Type I O-rings (require unit pack) shall be packaged in
accordance with the requirements of MIL-P-4861.

5.1.1.2 Type I _material. Type II material shall be preserved to the MIL-STD-2073
requirements for this level.

5.1.1.3 Type I compression seals other than O-rings an II material

5.1.1.3.1 Sheets. Rubber sheets shall be interleaved with any suitable paper that will
extend over the full area of contact between sheets. Unit quantity shall be a stack not
to exceed 10 inches.

5.1.1.3.2 Strip. Rubber strips shall be wound on suitable cores that will provide rigid
support and that will not distort nor change shape during handling or shipping. Each
roll shall be wrapped in draft paper conforming to UU~P-268 and sealed with tape
conforming to PPP-T-45. Unless otherwise specified, each roll shall consist of 75 feet
+ 1 feet of rubber strip. .
P
20
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5.1.1.3.3 Extruded shapes. Extruded rubber shapes shall be wrapped in any suitable
wrapping.

5.1.1.3.4 Molded parts. Molded rubber parts shall be packaged in containers
conforming to PPP-B-636. The unit quantity shall be 25, or as specified by the
procuring activity (see 6.2).

5.1.2 Level C. Type II material shall be preserved to the MIL-STD-2073-1
requirements for this level. Fluorocarbon elastomer material shall be packaged in a
manner which affords adequate protection against deterioration and physical damage
during shipment from the supply source to the first receiving activity for immediate
use.

5.1.3 Commercial. Type II material shall be preserved in accordance with the
applicable requirements of ASTM D 3951.

5.2 Packing. Packing shall be level A, B, C, or commercial as specified (see 6.2).
5.2.1 Level A

5.2.1.1 Typel O-rings. Type I O-rings {requires unit pack) shall be packaged in
accordance with the level A requirements of MIL-P-486l.

5.2.1.2 Type I compression seals other than O-rings and type 11 material. Shipping
containers shail contain identical synthetic rubber items of the same shape and size
and shall enclose the contents in a snug, tight-fitting manner. The inside height of
containers for rubber sheet shall not exceed 10 inches. Rubber strip shall be packaged
one roll per container. Containers for extruded rubber shapes shall have an inside
maximum cross-sectional area of 36 square inches and, unless otherwise specified by
the procuring activity, a maximum length of 10 feet. Unless otherwise specified by the
procuring activity, rubber material, other than O-rings shall be packed in wood
cleated-plywood shipping container conforming to PPP-B-601, overseas type. As far as
practical, containers shall be uniform in shape and size and contain identical
quantities. Container closure and strapping shall be in accordance with the appendix to
PPP-B-601. Gross weight of containers shall not exceed 200 pounds.

5.2.2 Level B. Type II materials that have been preserved and packaged as specified
in 5.1 shall be packaged in exterior type shipping containers that conforms to
PPP-B-636, class weather resistant. The closure of the shipping container shall be in
accordance with the appendix of the applicable shipping container specification.
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5.2.3 level C. Type II materials that have been preserved and packaged as specified
in 5.1 shall be packed in accordance with the requirements of MIL-STD-2073-1.
Fluorocarbon elastomer material preserved and packaged as specified in 5.1.2 shall be
packed in manner which affords adequate protection against damage during direct
shipment from the supply source to the first receiving activity for immediate use.

5.2.4 Commercial. Type I materials that have been preserved and packaged as

specified in 5.1 shall be packed in accordance with the requirements of ASTM
D-3951.

5.3 Marking

5.3.1 Level A, B, C. In addition to any special marking or other identification markings
required by the contract (see 6.2), each unit pack and exterior container shall be
marked in accordance with MIL-STD-129. When applicable, interior packages shall be
marked in accordance with 3.6 and as follows:

Rubber (angle, channel, special-shaped section, as applicable)
Type , Class ,
Manufacturer’s name and address

Compound number

Cross section and length (inches) or part number

Solid (molded, extruded, as applicable)

Specification MIL-R~83248B

STORE IN A COOL DRY PLACE

5.3.2 Commercial. Type II material shall be marked in accordance with the applicable
requirements of ASTM D-3951.

5.3.3 Palletization. Unitized loads, commensurate with the level of packing specified in
the contract or order shall be palletized in accordance with MIL-STD-147. Palletized
loads shall be uniform in size and quantities to the greatest extent possibie. If the
container is of a size which does not conform to any of the pallet patterns specified in
MIL-STD-147, the pallet pattern shall first be approved by the contracting officer (see
6.2).

6. NOTES

6.1 _Intended use. The rubber procurable to this specification is intended for use
where resistance to jet fuel, synthetic engine lubricants and petroleum base hydraulic
fluids are required. Generally, materials meeting this specification are usable over
temperature range of -200F to 5000F. Each application, however, has to be considered
individually. Instances are known where this material has been used below ~20¢F and
also above 500°F. Material furnished to this specification must be either black or
brown in color.
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6.2 Acquisition document. Acquisition documents should specify the following:

Title, number, and date of this specification.

Type and class (sees 1.2)

Material (see 3.2)

Thickness and tolerances (see 3.4)

Dimensions (see 3.4)

Quantity

Detail drawing and additiona!l specification, if any.

Unit quantity of molded parts if other than specified in 5.1.1.3.4.
Whether a first article sample is required (see 3.1).

Applicable levels of preservation and packing (see 5.1 and 5.2).
Any special marking required (see 5.3).

When palletization is required (see 5.3.3)

SETE T e A o

6.3 First article. When first article inspection is required, the contracting officer should
provide specific guidance to offerors whether the item(s) should be first article
sample, first production item, or standard production item from the contractors’
current inventory and the number of items to be tested as specified in 4.5. The
contfaamg officer should include SpECum instructions in aCQulmuuu documents
regarding arrangements for examinations, approval of first article test results and
disposition of first articles. Invitations for bids should provide that the Government
reserves the right to waive the requirement for samples for first article inspection to
those bidders offering product which has been previously acquired or tested by the
Government and that bidders offering such products, who wishs to rely on such
production of tests must furnish evidence with the bid that prior Government approval,
is presently appropriate for the pending contract. Bidders should not submit alternate
bids unless specifically requested to do so in the solicitation.

6.4 Subject term (key word) listing

Control fluid

Elongation

O-rings

Molded parts
Temperature retraction (TR

Tensile strength

-10)
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6.5 Control fluid source. The source for Aerospace Referee Material -100 {(ARM- 100)
is:

SAE

ATTIN: Customer Service Representative

400 Commonwealth Drive

Warrendale, PA 15096

) PR < Amsermionrn] ammbmds f\-n Y. . et e

6.6 \.,uaugc 17om pi evipus issue 1vm15ma1 notations are not used in this revision to
identify changes with respect to the previous issue due to the extensiveness of the
changes.

Custodians: Preparing activity:
Army - MR Air Force - 11
Navy - AS (Project No. 5330-0783)

Air Force - 1l
Review activities:

Navy - SH
Air Force - 82, 99
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