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2.1  SAE Publications:

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001 or www.sae.org.

AMS 2279 Tolerances, Rubber Products
AMS 2810 Identification and Packaging, Elastomeric Products
AMS 3023 Fluid, Reference, for Testing Polyol Ester (and Diester) Resistant Materials

2.2 ASTM Rubtications:

Available from ASTM, 100 Barr Harbor Drive, P.O. Box C700, West Conshohpcken, PA 19428-
2959 orjwww.astm.org.

ASTM [ 297 Rubber Products - Chemical Analysis

ASTM D 395 Rubber Property - Compression Set

ASTM D 412 Vulcanized Rubber and Thermoplastic Rubbers and ThHermoplastic
Elastomers - Tension

ASTM D 471 Rubber Property - Effect of Liquids

ASTM D 573 Rubber - Deterioration in an Air Oven

ASTM I 1329 Rubber Property - Retraction at Lower Temperatures (TR Test)

ASTM D 2240 Rubber Property - Duremeter Hardness

3. TECHNIGAL REQUIREMENTS:

3.1 Material:
Shall bg a compound, based.on a fluorocarbon (FKM) elastomer, suitably cuned to produce a
product|meeting the requirements of 3.2 and 3.3. A dihydroxy/bisphenol cure|system shall be
used. Material shall be based on 100% virgin fluorocarbon (FKM) elastomer. No reprocessed or

non-flugrocarbon polymer is acceptable.

3.1.1 Color]Shall be'black or brown. No other color shall be acceptable.

3.2 Propertles:

The product shall conform to the requirements shown in Table 1; tests shall be performed on
the product supplied and in accordance with ASTM Test Methods, insofar as practicable.
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TABLE 1 - Properties

Property Requirement Test Method
3.2.1 Hardness, Durometer “A” 755 ASTM D 2240
or equivalent
3.2.2 Tensile Strength, min 1600 psi ASTM D 412
(11.02 MPa)
3.4.3 Elongation, min 125% ASTM D 412
3.4.4 Specific Gravity Preproduction ASTM D)297
Value +0.02  (Hydrostatic Method)
3.4.5 Aromatic Fuel Resistance ASTM D 471
ASTM Ref. Fugl B
23°C 2
(73 °F £ 5)
70 hours = 0.5
3.4.5.1 Hardness Change,
Durometer “A” or
equivalent -51t0 +5
3.4.5.2 Tensile Strength Change,
max -20%
3.4.5.3 Elongation Change, max -20%
3.3.5.4 Volume'Change 0 to +5%
3.4.6 Synthetic Lubricant Resistance ASTM D 471 (Note A)
AMS 3023
200°C +3
(392 °F + 5)

/0 hours = 0.5

3.2.6.1 Hardness Change, Durometer
“A” or equivalent -151t00

3.2.6.2 Tensile Strength Change,
max (based on area

before immersion) -35%
3.2.6.3 Elongation Change, max -20%
3.2.6.4 Volume Change +1 10 +25%
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TABLE 1 — Properties (Continued)
3.2.6.5 Compression Set, ASTM D 395
Percent of Original Method B
Deflection, max 20
3.2.7 Dry Heat Resistance ASTM D 573
270°C +3
(518 °F = 5)
70 hours = 0.5
3.4.7.1 Hardness Change, Durometer
“A” or equivalent -51t0 +10
3.4.7.2 Tensile Strength
Change, max -35%
3.4.7.3 Elongation Change,
max -15%
3.4.7.4 Weight Loss, max 10% 461
3.4.8 Compression Set: ASTM D 395
Percent of Original Method B
Deflection, max 15 200°C +3
(392 °F = 5)
22 hours + 0.5
3.4.9 Long-Term Cempression Set: 200°C +3
Percent of Qriginal (392 °F + 5)
Deflection, max 45 336 hours =+ 0.6
3.4.10 Low-Temperature Resistance ASTM D 1329
Temperature Retraction,
TR,,, Point, max -15 °C (+5 °F)
Note AT Do not dip Specimen In acetone, DIOT dry residual oll Trom specimen.

3.3 Properties After Humidity Aging on Brown Material Only:

The properties shown in Table 2 shall be determined on brown specimens that have been aged
for 28 days + 2 hours at 25 °C = 2 (77 °F = 5) and 95% = 3 relative humidity.
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TABLE 2 - Humidity Aged Properties
Property Requirement Test Method
3.3.1 Tensile Strength, min 1600 psi
(11.02 MPa)

3.3.2 Elongation, min 125%

3.3.3  Tensile Strength
Change, max"” -15%

3.B.4  Elongation Change,
max" -15%

3.B.5  Synthetic Lubricant ASTM D.471 (Notg A)
Resistance AMS 3023

2002C = 3
(392 °F £ 5)
70 hours = 0.5
3.B.5.1 Tensile Strength
Change, max® -35%

3.B.5.2 Elongation Change,
max® 20%

3.8.5.3 Compression Set,

Percent of Original
Deflection, max 15
3.8.6 Dry Heat Resistance ASTM D 573
After Humidity:Age 270°C+ 3
(518 °F £ 5)
70 hours = 0.5
3.B.6.1 Tensile Strength
Change, max -35%

3.B.6.2 “Elongation Change,
max -25%

3.3.7 Compression Set, ASTM 395
Percent of Original Method B
Deflection, max 15 200°C =3

(8392 °F £ 5)

22 hours = 0.5

Note A: Do not dip specimen in acetone; blot dry residual oil from specimen.

(1)  Shall be based on the original tensile strength and elongation found when tested to the
requirements of Table 1.

(2)  Shall be based on the tensile strength and elongation found after aging 28 days + 2 hours
at 250 °C + 2 (77 °F £ 5) and 95% =+ 3 relative humidity.
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3.4 Quality:

Products, as received by purchaser, shall be uniform in quality and condition, smooth, as free
from foreign materials as commercially practicable, and free from internal imperfections
detrimental to usage of the product.

3.5 Sizes and Tolerances:

Shall cgnformrtoatt app“uabic |cqui|c|||clltb O

4. QUALITY|ASSURANCE PROVISIONS:

4.1 Respongsibility for Inspection:

-

The mahufacturer of product shall supply all samples and shalbbe responsibl¢ for the
performiance of all required tests. Purchaser reserves the-fight to sample and|to perform any
confirmatory testing deemed necessary to ensure the ptoduct conforms to spgcified

requirernents.

4.2 Classification of Tests:

4.2.1

Acceptance Tests: Requirements shown.in Table 3 are acceptance tests and shall be
performed on each lot.

TABLE 3.+ Acceptance Requirements

Requirement Paragraph
Hardness 3.2.1
Tensile Strength 3.2.2
Elongation 3.2.3
Density 3.2.4
Compression Set 3.2.8
Quality 3.4

4.2.2 Preprpddction Tests: All technical requirements shall be performed prior to pr on the initial

4221

shipment of the product to a purchaser, when a change in ingredients and/or processing
requires reapproval as in 4.2.2.1, and when purchaser deems confirmatory testing to be
required.

Manufacturer shall use ingredients, manufacturing procedures, processes, and methods of
inspection on production product which are essentially the same as those used on the
approval sample. If necessary to make any change in ingredients, in type of equipment for
processing, or in manufacturing procedures, manufacturer shall submit for reapproval 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.
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4.3 Sampling and Testing:

Shall be as follows:

4.3.1

Acceptance Tests: Sufficient product shall be taken at random from each lot to perform all the

required tests. The number of determinations for each requirement shall be as specified in the
applicable test procedure except as otherwise specified in 4.3.1.4 or, if not specified therein,
not less than three.
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ecimens cannot be prepared from the product, ASTM test specimens
e batch and state of cure shall be used. When the product supplied is
n shape that suitable test specimens cannot be cut from the product, ¢
sample from the same production lot shall be supplied upofirrequest.
ared from tubing 1.000 inch + 0.063 (25.40 mm + 1.60) in”OD by 0.07
D mm + 0.20) in wall thickness, mechanically slit and flattened into a

hded, and cured in the same manner as production product. When th
Jed shape from which test specimens cannot be cut, a slab 6 inches

| be supplied upon request.

I shall be all product produced from the same batch of compound pro
inuous run and presented for manufacturers inspection at one time.

itch shall be the quantity of compound run through a mill or mixer at g
I Inspection Sampling Plan: A statistical sampling plan acceptable to
sed in lieu of sampling as in 4.3.1. Sample size for visual and dimensg
| be as shown in Fable 4; sample unit shall be one molded part and a
ero defects.

TABLE 4 - Visual and Dimensional Inspection

prepared from the
an extrusion of

| separate flat strip
This strip shall be
5 inch = 0.008
trip while being
product is a

152 mm) square

.075 inch + 0.008 (1.90 mm + 0.20) thick molded from the same batcl of compound

tessed in one

ne time.

he purchaser may
onal requirements
cceptance based

Lot Size Sample Size
2to 8 Entire Lot

9to 90 8
91 to 150 12
151 to 280 19
281 to 500 21
501to 1200 27
1201 to 3200 35
3201 to 10,000 38
10,001 to 35,000 46
35,001 to 150,000 56
150,001 and Over 65

4.3.2 Preproduction Tests: Acceptable to purchaser or as stated in the contract.
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4.4 Approval:

4.4.1

4411

4.41.2

45 Test M@athods:

Shall be as follows:

451

Manufacturer shall establish for each product, parameters for the process control factors
which will produce products 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,
manufacturer shall submit for reapproval a statement of the proposed changes in ingredients
and/or processing. Products manufactured using a revised procedure shall not be shipped
prior toreapprovatin vwitillg. Manufacturer-shattuse illylcdiclltc, manufact ring procedures,
procegses, and methods of inspection in production which are essentially‘the same as those
used pn the approved sample.

Control factors for production include, but are not limited to, the following:

Compound ingredients and proportions thereof within established limits
Sequence of mixing compound ingredients

Typg of mixing equipment

Method and equipment for preparing preforms

Bas|c molding procedure (compression, transfer;injection)

Curing time and pressure; variations of +10%-are permissible

Finishing methods

Methods of inspection.

Any|of the above process control factors for which parameters are considgred proprietary by
the manufacturer may be assigned a code designation. Each variation in $uch parameters
shall be assigned a modified code designation.

Weight Loss_Tests: The weight loss test shall be conducted on samples air{faged at 270 °C

+ 3 (518 °F&'5). Test specimens shall be conditioned for 24 hours + 0.5 in f desiccator

beforg and after air-aging. The specimens shall be weighed immediately after the desiccation
vefore-andafter-aging—Fhepercentage-weigh oe-catettated as shown in

period
Equation 1.
Weight Loss = W= W2 100
Wi (Eq. 1)
where:

W, = weight of sample before air-aging
W, = weight of sample after air-aging
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