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4. Specifications referenced on the drawing and/or design data

5. This document

6. All specifications referenced in this document

1.4 Safety - Hazardous Materials

While the materials, methods, applications, and processes described or referenced in this specification may involve the use
of hazardous materials, this specification does not address the hazards which may be involved in such use. It is the sole
responsibility of the user to ensure familiarity with the safe and proper use of any hazardous materials and to take necessary
precautionary measures to ensure the health and safety of all personnel involved.
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ASTM D297

ASTM D395

ASTM D412

Standard Test Methods for Rubber Products - Chemical Analysis

Standard Test Methods for Rubber Property - Compression Set

Elastomers - Tension

ASTM D471

ASTM D573

ASTM D1329

ASTM D2240

Standard Test Methods for Rubber Property - Effect of Liquids

Standard Test Methods for Rubber - Deterioration in an Air Oven

Standard Test Methods for Rubber Property - Durometer Hardness

Standard Test Methods for Vulcanized Rubber and Thermoplastic Rubbers and Thermoplastic

Standard Test Methods for Evaluating Rubber Property - Retraction at Lower Temperatures (TR Test)
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2.3 U.S. Government Publications

Copies of these documents are available online at https://quicksearch.dla.mil.

MIL-STD-289 Visual Inspection Guide for Rubber Sheet Material
2.4  ANSI Accredited Publications

Copies of these documents are available online at https://webstore.ansi.org/.

ANSI/ASQ Z1.4 Sampling Procedures and Tables for Inspection by Attributes

3. TECHNICAL REQUIREMENTS

3.1 Material
Shall be prepared from|ingredients as shall be necessary to achieve the requirements detailed in this standard and shall be
a compound, based on[the polymer specified in 1.1, suitably cured to produce product meeting the r¢quirements of 3.2 and,
as applicable, 3.3. A dihydroxy/bisphenol cure system shall be used. Material shall be Bfased on 100% virgin fluorocarbon
(FKM) elastomer. Repriocessed vulcanized material is not acceptable.
3.1.1  Color
Shall be black or brown. No other color shall be acceptable.
3.2 Properties

The product shall conform to the requirements shown in Table t.and, as applicable, Table 2.

The following testing shall be performed every 5 years and test reports shall be made available upop request:
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Table 1 - Physical property requirements

Paragraph Property |  TestSample | Requirement | Test Method
3.2.1 As Received
3.211 Hardness, Durometer Type “A” Buttons or 90+5 ASTM D2240
Plied Platens
3.21.2 Tensile Strength, Minimum ASTM Platen 1600 psi ASTM D412, Die C
(11.02 MPa)
3.21.3 Elongation, Minimum ASTM Platen 100% ASTM D412, Die C
3.214 Specific Gravity/Relative Density ASTM Platen Preproduction ASTM D297 (Hydrostatic Method)
Value £0.02
3.21.5 Compression Set: Button, or 25% ASTM D395, Method B
Percent of Original Deflection, ASTM Platen, or Temperature: 392 °F +5 °F
Maximum Plied Discs (200°C £ 3 °C)
Time: 22 hours + 0.5 hour
3.21.6 Long-Ternj Compression Set: Button, 65% ASTM D395, Method B
Percent of|Original Deflection, or ASTM Platen, Temperaturei| 392 °F £ 5 °F
Maximum or Plied Discs (200°C+3°C)
Time; 336 hours + 0.5 hour
3.21.7 Low-Tempgerature Resistance ASTM Platen +5 °F (-15 °C) ASTM-D1329
Temperatyre Retraction,
TR10, Point, Maximum
3.2.2 Dry Heat Resistance - ASTM D573
3.2.21 Hardness [Change, Buttons or -5to +10 ASTM D573
Durometef Type “A” Plied Platens Temperature: | 518 °F £ 4 °F
3.22.2 Tensile Stfength Change, Maximum | ASTM Platen -45% (270°C+2.2°C)
3223 Elongatior] Change, Maximum ASTM Platen -20% Time: 70 hours # 0.5 hour
3.2.24 Weight Logs, Maximum ASTM Platen 10% 4.7.1 (Weight Igss)
3.2.3 Fluid Resigtance - ASTM D471 - Reference Fuel B* (Aromatic-Fuel Resistance)
3.2.31 Hardness [Change, Buttons or -5to +5 ASTM D471
Durometef Type “A” Plied Platens Temperature: | 73 °F + 4 °F
3.2.3.2 Tensile Stfength Change, Maximum | ASTM Platen -20% (23°C+2°C)
3.2.3.3 Elongatior] Change, Maximum ASTM Platen -20% Time: 70 hours £ 0.7 hour
3.2.3.4 Volume Clange ASTM Platen 0 to +5% Fluid: Referencg Fuel B*
3.24 Fluid Resigtance - ASTM D471 - AMS3023 (Synthetic Lubricant Resistance)
3.24.1 Hardness [Change, Buttons or -15t0 0 ASTM D471 (Npte A)
Durometef Type “A” Plied Platens Temperature: | 392 °F £+ 4 °F
3.24.2 Tensile Stfength Change, ASTM Platen -35% (200°C 2 °C)
Maximum [based on area beforg Time: 70 hours £ 0.7 hour
immersion)) Fluid: AMS3021
3.24.3 Elongatior] Change, Maximum ASTM Platen -20%
3.24.4 Volume Change ASTM Platen +1to +25%
3.24.5 Compressjon Set, Button, or 25 ASTM D395, Method B
Percent of| Original.Deflection, ASTM Platen, or
Maximum Plied Discs
Note A: Do not dip specimgn.in‘acetone; blot dry residual oil from specimen.
* ASTM D471, AMS 2629 Type 1 is an acceptable alternate test fluid

3.3 Properties After Humidity Aging on Brown Parts Only

The properties shown in Table 2 shall be determined on brown specimens that have been aged for 28 days * 2 hours at
77 °F £ 5 °F (25 °C £ 2.8 °C) and 95% * 3% relative humidity.
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Table 2 - Humidity aged properties

Paragraph Property Test Sample Requirement Test Method
3.3.1 Tensile Strength, Minimum ASTM Platen 1600 psi ASTM D412, Die C
(11.02 MPa)
3.3.2 Elongation, Minimum ASTM Platen 100% ASTM D412, Die C
3.3.3 Tensile Strength Change, ASTM Platen -15% ASTM D412, Die C
Maximum(")
3.34 Elongation Change, Maximum(") ASTM Platen -15% ASTM D412, Die C
3.3.5 Fluid Resistance - ASTM D471 - AMS3023 (Synthetic Lubricant Resistance)
3.3.5.1 Tensile Strength Change, ASTM Platen -35% ASTM D471 (Note A)
Maximum) Temperature: 392 °F +4 °F
3.3.5.2 Elongation Change, ASTM Platen -20% (200 °C +2°C)
Maximum® Time: 70 hours + 0.7 hour
3.353 Compression Set, Buttons or 20 ASTM D395, Method B
Percent off Original Deflection, Plied Discs FIUid"AMS3UZ
Maximum
3.3.6 Dry Heat Resistance After Humidity Age - ASTM D573
3.3.6.1 Tensile Stfength Change, Maximum ASTM Platen -45% ASTMD5%73
3.3.6.2 Elongatior] Change, Maximum ASTM Platen -25% Temperature: 518 °F +4 °F
(270 °C 2.2 °C)
Time: 70 hours £ 0.7 hour
3.3.7 Compressjon Set, Buttons or 25 ASTM D395, M¢thod B
Percent off Original Deflection, Plied Discs Temperature: 392 °F +5°F
Maximum (200 °C £ 3 °C)
Time: 22 hours £ 0.5 hour

Note A: Do not dip specimens in acetone; blot dry residual oil from specimens.
™ This change calculation shall be based on the “As Received” tensile strength (se€ 3.2.1.2) and elongation (see 3.2.1.3) found when tested to

the requirements qf Table 1.

@ This change calcu]ation shall be based on the tensile strength (see 3.3:1),and elongation (see 3.3.2) found after pging 28 days + 2 hours at
77 °F £ 5 °F (25 °¢ + 2.8 °C) and 95% + 3% relative humidity.

3.4 Quality

Product, as received by the purchaser, shall conform:te-dimensional requirements, be uniform in glality and condition, as
free from foreign matdrials as commercially practical; and free from internal imperfections (such gs voids, etc.) that are

detrimental to the usade of the product.

3.5 Tolerances

Shall conform to all agplicable requirements of AMS2279 unless otherwise specified in drawing, purchase order, design

data, or contract.

4. QUALITY ASSURANCEPROVISIONS

4.1 Responsibility for inspection

The manufacturer shall be responsible to assure that all testing and product inspection has been performed and that test
data is available. Unless specified otherwise by contractual requirements, testing may be performed at either the product
vendor’s own internal test facility, at the mixer, or at a suitable independent test facility. The purchaser reserves the right
to sample and to perform any confirmatory testing deemed necessary to ensure the product conforms to

specified requirements.
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4.2 Classification of Tests

4.21 Preproduction Tests

Preproduction testing is defined as the necessary testing required to show that a compound complies with all of the technical
requirements of this specification as listed in 3.2 and 3.3 (as applicable) and includes all such testing. This testing must be
performed upon the initial development of the compound in order for any product to be certified to this specification. Once
performed, a copy of this testing must be kept on file as objective evidence of compliance and must be made available upon
request. Preproduction testing is valid for a period of 5 years and must be re-performed if any one of the following occurs:

e Atthe end of the current 5-year validity period

e When a change in ingredients and/or process requires reapproval (see 4.5)

e If contractually reqpired by the purchaser
4.2.2 Acceptance Tgsts
Tests for the following fequirements are acceptance tests and shall be performed on each’lot. If test specimens cannot be
prepared from the end|item, the applicable ASTM method shall be applied using material from the[same batch and same
state of cure and tested within 90 days of the manufacture subject lot.
Table 3
Ref. Tests Property Test Sample Reguirements Tgst Method
from
Table 1
3.21 As Receivé¢d
3.21.1 Hardness,|Durometer Type "A" Part 90+5 ASTM D2240
3.21.2 Tensile Stijength, Minimum Part 1600 psi ASTM D412, Di¢ C
(11.02 MPa)
3.21.3 Elongation}, Minimum Part 100% ASTM D412, Di¢ C
3.21.4 Specific Gfavity/Relative Density Part Preproduction ASTM D297, Hydrostatic Method
Value £0.02
3.21.5 Compression Set Part 25% ASTM D395, Mgthod B
Percent of|Original Deflection, Temperature: 392°F+5°F
Maximum (200°C £ 3 °C)
Time: 22 hours £ 0.5 hour
3.4 Quality Part Dimensional & Dimensional pef 3.4 & 3.5
Imperfections Visual per MIL-$TD-289 and 3.4
4.2.3 Lot Acceptancg Testing

Should the purchaser require additional or reduced product lot acceptance testing other than what is stated in Table 3, then
the details of such testing shall be agreed upon between the purchaser and the manufacturer and shall be defined in the
purchase agreement and/or specified in the design data.
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424

4241

NOTE 1:

Retesting

If any original test fails to meet the specified requirements, the resampling and retesting requirement of the
relevant ASTM test method shall be observed (see Note 1). If the relevant ASTM test method makes no mention
of a resampling or retesting requirement, then repeat the test using valid test specimens from the same lot under
consideration for product acceptance. If the repeat test using valid test specimens from the same lot under
consideration also fails, then it is an indication of a lot-specific process issue; the lot must be reviewed to
determine probable cause, and the cause resolved (rework or re-sort of the product). After such a review, one
additional test set is permitted. If a failure occurs using this one additional test set, then the lot shall be rejected.
The same lot and batch of product as was used for the original test shall be used for retesting. Failure of any
retest specimen to meet the specified requirements shall be cause for rejection of the products represented. If
failure is due to a testing error, then the test is considered invalid and new specimens can be issued for testing.

Example - In ASTM D412 for tensile tests: run three samples, if any fail, then two additional samples shall be

tested with t¢stresults reporting the median of the Tive.

4.2.4.2 No batch mg

4.3 Blending of Com

If the practice is obse
which shall include the

specifications and, if beyond 1 year, the manufacturer shall have a process to run a batch/

4.3.1 The original bg

4.3.2 The original bg

4.3.3 The original b
applicable spe
blending has
specification p
specification, t
extending the

434

4.3.5 The new, blen
manufacture a

4.3.6 Blended matern

The new, blengled batch shall be tested for batch and lot acceptance testing prior to shipme

y be retested more than two times.
pound

ved for blending batches, the compounder/manufacturer shall have a mat
5e minimum requirements:

tch numbers and weights utilized in the blended batch shall be documented
tches used shall be the same formulation and.the same mix location.

btches used in creating a blended batchy shall meet all of the acceptance
exceeded its shelf life, the manufacturer shall run batch acceptance te
ior to its utilization. If all the values'are within the acceptance testing requiren

nen the material is still approved-for use. This process shall not exceed a m4

shelf life for an additional, shelf-life cycle per the applicable specification.

jed batch shelf'life shall be determined based upon the shelf life of the oldes
nd shall follow-the requirements of 4.3.3 used in the blend.

al canneot be blended a second time.

4.4 Random Sampling

brial approval process,

bnd easily accessible.

testing criteria of any

Cifications prior to blending and shall be’within shelf-life requirements. If a batch that is selected for

5ts per the applicable
ents per the applicable
ximum of 1 year for all
cceptance test prior to

nt.

t original batch date of

The method shall be as specified in the parts standard, drawing, or purchase document. If not specified, product shall be
taken at random from each lot to perform all the required acceptance tests. The number of test specimens for each
requirement shall be specified in the applicable test procedure.

4.41

one continuous production run, and presented for inspection at one time.

4.4.2

A lot shall be all product of the same size and dimensions, cured from the same batch of compound, processed in

A batch shall be the quantity of compound run through a mill or mixer at one time (If different batches of the same

compound are blended then the compounder/manufacturer shall have a material approval process, which shall
include the minimum requirements listed in 4.3).
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4.5 Approval
451 The manufacturer shall use ingredients, manufacturing procedures, processes, and methods of inspection on

452

4521

4.6

Compound ingredi

Major change in s
agreed-upon mixinjg procedure

Type of mixing equ
Blending process (s applicable)

Method and equiprinent for preparing preforms
Basic molding prod
Curing time, temps
Finishing methods

Method of inspecti

production products which are essentially the same as those used on the qualification sample. If any change in
process control factors/procedures is necessary, the manufacturer shall submit for reapproval to the customer a
statement of the proposed changes in ingredients and/or processing and, when requested, sample product.
Production product made by the revised procedure shall not be shipped prior to receipt of reapproval.

The manufacturer shall establish for each size of product parameters for the process control factors which will
produce product meeting the technical requirements of this specification. These shall constitute the approved
procedures and shall be used for manufacturing production of products. If necessary to make any changes in the
parameters for process control factors, the manufacturer shall submit for reapproval a statement of the proposed
changes in ingredients and/or processing. When requested, sample products shall be submitted in accordance with
the provisions of 4.1. Products manufactured using a revised procedure shall not be shipped prior to reapproval of
qualification in[writing.

Process control factors include, but are not limited to:
bnts and proportions thereof within established limits

bquence of mixing compound ingredients, as defined withinnthe manufacturer’'s and compounder’s

ipment

edure (compression, transfer, and.injection)

rature, and pressure (beyondthe manufacturer’s typical requirements)

Inspection

It is the responsibility o
the end user and shall &
and the end user per t

f the end-user to provide an inspection plan. The plan shall be agreed upon b
e conveyed via the procurement document. Sampling plan shall be agreed up
he_plrchase order. If not specified, the samplmg plan shaII be per ANSI/AS(

y the manufacturer and
on by the manufacturer
) Z1.4, single sampling

AO—_4.0 + ot L1 [T =01 T

plan, inspection level |
one part.

it
wWiltlhlh drm 7\ 1.V UI\UU'JL arat unre aUUUlJlaIIUU IIUIIIUUI onau YAV ErAav] v I_U V. Tl

e sample unit shall be


https://saenorm.com/api/?name=24b45f90321a3df29adcc44ee1e62166

	1. SCOPE
	1.1 Form
	1.2 Applications
	1.3 Order of Precedence
	1.4 Safety - Hazardous Materials

	2. APPLICABLE DOCUMENTS
	2.1 SAE Publications
	2.2 ASTM Publications
	2.3 U.S. Government Publications
	2.4 ANSI Accredited Publications

	3. TECHNICAL REQUIREMENTS
	3.1 Material
	3.1.1 Color

	3.2 Properties
	Table 1 - Physical property requirements

	3.3 Properties After Humidity Aging on Brown Parts Only
	Table 2 - Humidity aged properties

	3.4 Quality
	3.5 Tolerances

	4. QUALITY ASSURANCE PROVISIONS
	4.1 Responsibility for Inspection
	4.2 Classification of Tests
	4.2.1 Preproduction Tests
	4.2.2 Acceptance Tests
	Table 3

	4.2.3 Lot Acceptance Testing
	4.2.4 Retesting
	4.2.4.1 If any original test fails to meet the specified requirements, the resampling and retesting requirement of the relevant ASTM test method shall be observed (see Note 1). If the relevant ASTM test method makes no mention of a resampling or retes...
	4.2.4.2 No batch may be retested more than two times.


	4.3 Blending of Compound
	4.3.1 The original batch numbers and weights utilized in the blended batch shall be documented and easily accessible.
	4.3.2 The original batches used shall be the same formulation and the same mix location.
	4.3.3 The original batches used in creating a blended batch shall meet all of the acceptance testing criteria of any applicable specifications prior to blending and shall be within shelf-life requirements. If a batch that is selected for blending has ...
	4.3.4 The new, blended batch shall be tested for batch and lot acceptance testing prior to shipment.
	4.3.5 The new, blended batch shelf life shall be determined based upon the shelf life of the oldest original batch date of manufacture and shall follow the requirements of 4.3.3 used in the blend.
	4.3.6 Blended material cannot be blended a second time.

	4.4  Random Sampling
	4.4.1 A lot shall be all product of the same size and dimensions, cured from the same batch of compound, processed in one continuous production run, and presented for inspection at one time.
	4.4.2 A batch shall be the quantity of compound run through a mill or mixer at one time ( If different batches of the same compound are blended then the compounder/manufacturer shall have a material approval process, which shall include the minimum re...

	4.5 Approval
	4.5.1 The manufacturer shall use ingredients, manufacturing procedures, processes, and methods of inspection on production products which are essentially the same as those used on the qualification sample. If any change in process control factors/proc...
	4.5.2 The manufacturer shall establish for each size of product parameters for the process control factors which will produce product meeting the technical requirements of this specification. These shall constitute the approved procedures and shall be...
	4.5.2.1 Process control factors include, but are not limited to:


	4.6 Inspection
	4.7 Test Methods
	4.7.1 Weight Loss Tests

	4.8 Reports (C of A)

	5. PREPARATION FOR DELIVERY
	5.1 Identification and Packaging
	5.2 Shelf Life

	6. ACKNOWLEDGMENT
	7. REJECTIONS
	8. NOTES
	8.1 Revision Indicator
	8.2 Dimensions and properties in inch/pound units and the Fahrenheit temperatures are primary; dimensions and properties in SI units and the Celsius temperatures are shown as the approximate equivalents of the primary units and are presented only for ...
	8.3 Purchase documents should specify not less than the following:
	8.4 Fluids utilized in this document:


