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1.1  Purpose—
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may be specified by the use of a simple line call-out designation.
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2.1

211

This classification system was developed to permit the addition of descriptive values for future materials
without complete reorganization of the classification system and to facilitate the incorporation of future new
methods of test to keep pace with changing industry requirements. See Appendix A for the development of
additions to this document.

References

Applicable Publications—The following publications form a part of this specification to the extent specified
herein.

SAE PuBLICATIONS—AVvailable from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J2(90—Classification System for Rubber Materials

SAE J3¢9—Flammability of Automotive Interior Materials—Horizontal Test Method

SAE J1$85—Accelerated Exposure of Automotive Interior Trim Components Using-a Confrolled Irradiance
Water Cooled Xenon-Arc Apparatus

2.1.2 ASTM PuBLICATIONS—AVvailable from ASTM, 100 Barr Harbor Drive, West Conshohocken, HA 19428-2959.

ASTM O 256—Standard Test Methods for Impact Resistance of Plastics’and Electrical Insulating Materials

ASTM [ 297—Standard Test Methods for Rubber Products—Chémical Analysis

ASTM [0 369—Standard Test Method for Specific Gravity of Cfegsote Fractions and Residues

ASTM [0 395—Standard Test Methods for Rubber Property—Compression Set

ASTM [0 412—Standard Test Methods for Rubber Properties in Tension

ASTM [ 430—Standard Test Methods for Rubber Deterioration—Dynamic Fatigue

ASTM [ 471—Standard Test Method for Rubber Property—Effect of Liquids

ASTM O 518—Standard Test Method for Rubber Deterioration—Surface Cracking

ASTM [ 573—Standard Test Method for Rubbé&r—Deterioration in an Air Oven

ASTM [ 624—Standard Test Method for Rubber Property—Tear Resistance

ASTM [0 696—Standard Test Method for Coefficient of Linear Thermal Expansion of Plaslics

ASTM [ 750—Standard Test Method for Rubber Deterioration in Carbon-Arc or Weathering Apparatus

ASTM [0 790—Standard Test Methods for Flexural Properties of Unreinforced and Reinforiced Plastics and
Eleqtrical Insulating Materials

ASTM [ 792—Standard TestiMethods for Specific Gravity (Relative Density) and Density of Plastics by
Disglacement

ASTM [ 865—Standard Test Method for Rubber—Deterioration by Heating in Air (Test Tube Enclosure)

ASTM [ 925—Standard Test Methods for Rubber Property—Staining of Surfaces (Contagt, Migration, and
Diffdsion)

ASTM O 1052-<Standard Test Method for Rubber Deterioration—Cut Growth Using Ross Flexing
Apppratus

ASTM [ 1053—Standard Test Methods for Rubber Property—Stiffening at Low Tempgratures; Flexible
Polymersand-Coated+abrics

ASTM D 1171—Standard Test Method for Rubber Deterioration—Surface Ozone Cracking Outdoors or
Chamber (Triangular Specimens)

ASTM D 1329—Standard Test Method for Evaluating Rubber Property—Retraction at Low Temperature
(TR Test)

ASTM D 1349—Standard Practice for Rubber—Standard Temperatures for Testing

ASTM D 1505—Standard Test Method for Density of Plastics by the Density-Gradient Technique

ASTM D 1525—Standard Test Method for Vicat Softening Temperature of Plastics

ASTM D 2137—Standard Test Methods for Rubber Property—RBrittleness Point of Flexible Polymers and
Coated Fabrics

ASTM D 2240—Standard Test Method for Rubber Property—Durometer Hardness

ASTM D 2990—Standard Test Methods for Tensile, Compressive, and Flexural Creep and Creep Rupture
of Plastics
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ASTM D 3029—Standard Test Methods for Impact Resistance of Rigid Plastic Sheeting or Parts by Means

of a

Tup (Falling Weight)

ASTM D 3418—Standard Test Method for Transition Temperatures of Polymers by Thermal Analysis

ASTM D 3677—Standard Test Methods for Rubber—Identification by Infrared Spectrophotometry

ASTM D 3850—Standard Test Method for Rapid Thermal Degradation of Solid Electrical Insulating
Materials by Thermogravimetric Method

ASTM E 691—Practice for Conducting an Interlaboratory Test Program to Determine the Precision of Test
Methods

ASTM G 53—Recommended Practice for Operating Light- and Water-Exposure Apparatus (Fluorescent
UV-Condensation Type) for Exposure of Nonmetallic Materials
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CATIONS—AVvailable from ANSI, 11 West 42nd Street, New York, NY(10036-8002.

-Rubber, vulcanized—Determination of tear strength (trouser,"angle and crescent
—Plastics—Determination of tensile creep

4—Rubber, vulcanized—Determination of stress relaxation in compression at
bted temperatures

5—Road vehicles, and tractors and machinery fortagriculture and forestry—I
ing behaviour of interior materials

ATION—Available from Underwriters Laboratories, 333 Pfingsten Road, Northh

Test for Flammability of Plastic Materials for Parts, Devices, and Appliances

Jass

Printing Office,

br Vehicles

test pieces)

ambient and at

Determination of

rook, IL 60062-

e designated on the basis of type (heat aging resistance), and class (resistance t¢ volume change
resulting from oil immersion). These are each indicated by the letter designations as shown in

TABLE 1—BASIC REQUIREMENTS FOR ESTABLISHING
TYPE BY TEMPERATURE

Test Temperature
Type °C

Tables 1 and 2.

>

70

100
125
150
175
200
225
250
275
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3.1

3.2

4.1
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TABLE 2—BASIC REQUIREMENTS FOR ESTABLISHING CLASS
BY VOLUME CHANGE RESULTING FROM IMMERSION
IN IRM903 OIL

Volume Change,

Class Max, %

>

No requirement(")
—20 to 140
—201to 120
—20 to 100

—10to 80
—10 to 60
—10 to 40
-51to0 30
-510 20
-51t0 10

A IOGmTMMOO®m

See 3.1.2.
5ed on changes in tensile strength (measured in the strahger direction) of not mo

han +15 points after heat aging for 70 h according.to¢ASTM D 573 at an appropri
ratures at which these materials shall be tested fordetermining type are listed in

hsed on the resistance of the material to veldme change after 70 h immersion ac

the upper limit of oil stability) shall be:used. Limits of volume changes for each cl
Note that some TPEs classified as Class A (no requirement for oil resistance)

olume changes that are misleading in that they indicate that such materials are su
il immersion, when in factthey are not.

bsignations shall always be followed by a one-digit number and a letter to spec
D) measured after'a b s delay, and two two-digit numbers (separated by a solidu

b Shore A. Thenext two-digit numbers indicate the tensile strengths measured in
g axis of~the test specimen parallel to the direction of flow) and perpendi
for example, 15/08 for 15 MPa in the parallel direction and 8 MPa in the perpend

Grade Num'bers, Suffix Letters, and Numbers

(measured in the same direction as tensile strength)<fynot more than —50%, an

Fe than —30%, in
d in hardness of
ate temperature.
Table 1.

tording to ASTM

RM903 Oil' at the same temperature used\to determine type, except that a maximum temperature

hss are shown in
Are so classified

This extraiction results in

itable for service

fy the hardness
s) to specify the

gth — for example*5A15/08. The first digit and the letter indicate durometer hardnéss, for example,

the parallel (i.e.,
cular directions,
icular direction.

Grade Numbers—Since the basic requirements do not always sufficiently describe all the necessary qualities,
provision is made for deviation or adding requirements through a system of prefix grade numbers. Grade No. 1
indicates that only the basic requirements are compulsory and no suffix requirements are permitted. Grades
other than No. 1 are used to indicate that deviations or additional requirements are necessary. Available Suffix
Grade Numbers are listed in the last column of the Basic Requirements Table (Table 3). A grade number is

written as a

material prefix number preceding the letters for type and class.

1.

See 3.1.2.
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TABLE 3—BASIC REQUIREMENTS AND AVAILABLE SUFFIX GRADE NUMBERS
FOR CLASSIFICATION OF TPE MATERIALS(")

Tensile Ultimate Oil Immersion Compression Set
Durometer Strength Elongation Heat Aged ASTM D 471 ASTM D 395 Available
Hardness min. min. ASTM D 573 IRM903 Oil Method B, Plied Suffix
Shore A MPa % 70h @ 70h @ Max % Grade
+ 5 Points Par./Perp. Par./Perp. 125 °C 125 °C 22h @70°C Numbers
CA Materials—Basic Requirements
60 3/4 600/700 Hardness No 60 —
++5-Pis Reguirement
60 3/5 250/600 Tensile No 55 —
—30% Max. Requirement
70 4/4 100/350 Elongation No 65 —
—-50% Max. Requirement
CC Material§—Basic Requirements
Hardness
+15 Pts
70 5/5 150/200 Tensile Volume Change 45 —
—30% Max. —10% to 120% Makx.
Elongation
—-50% Max.
CD Material§—Basic Requirements
Hardness
+15 Pts
70 4/5 250/300 Volume Change 35 —
Tensile —10% to 100% Max.
-30% Max:
80 5/6 200/350 40 —
Elongation
+450% Max.
CF Material§—Basic Requirements
Hardness
+15 Pts
70 5/6 200/250 Tensile Volume Change 65 —
-30% Max. —-10% to 60% Max.
Elongation
—50% Max.
1. All appfopriate ASTM\specifications will be adhered to except for test specimen gages. Test specimen gageq will be
specified in 10.1 of this specification.
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4.2 Suffix Letters—The suffix letters which indicate additional tests, together with their meaning, appear in Table 4.

TABLE 4—MEANING OF SUFFIX LETTERS

Suffix Letter Test Required

Heat Resistance

Compression Set Resistance
Ozone Resistance

Flexural Modulus

Fluid Resistance (Aqueous)

Fluid Resistance (Fuels)

Fluid Resistance (Oils and Lubricants)
Low-Temperature Resistance

Tear Resistance

Flex Resistance

Abrasion Resistance

Adhesion

Flammability Resistance

Impact Resistance

Staining Resistance

Analytical Properties

Creep Resistance/Stress Relaxation
Thermal Properties—High:Temperature Testing
UV Resistance

Specific Gravity

Special Requirements

N<scHo0vz2xcxzonglToow>»

4.3 Suffix Numbers—Each suffix letter shall be follewed by two suffix numbers. The first suffix number indicates
the method ¢f test; time of test is part of the method and is taken from the listings in Table 5. Tlhe second suffix
number indi¢ates the temperature of test and.is taken from Table 6.

5. Compositign and Manufacture

5.1 Materials specified according tgthis classification shall be manufactured from polymers, togéther with added
compounding materials of such nature and quantity as to produce materials that comply wlith the specified
requirements. All materialsiand workmanship shall be in accordance with good commercial practice, and the
resulting pr:l;duct shall<be-"free of porous areas, weak sections, bubbles, foreign matter, pr other defects
affecting perfformance:

5.2 Color—Materials~shall be tested in their typical commercially available colors.

6. Basic Requirements

6.1 The basic requirements for physical properties specified in Table 3 are based on test results obtained on test
specimens having the highest and lowest tensile strength specified for each grade and durometer range. Test
results from specimens prepared from finished products may not duplicate values obtained from standard test
specimens.
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6.2

7.1

TABLE 6—SUFFIX NUMBERS TO INDICATE TEST TEMPERATURE

The availabl
a 5 s delay)

Applicable Second
Suffix Suffix Test
Requirements Number Temperature, °C(")

11 275

10 250

9 225

8 200

7 175

A B C EA 8 150
EF, EO, G, 5 125
H K LT 4 100
3 70

2 38

1 23

0 (2

22 0

23 -10

24 =18

25 25

F H, K 26 -35
27 —-40

28 -50

29 -55

30 —65

31 -75

32 -80

1. These test temperatures are based on ASTM D 1349.
2. Ambient temperatures in the case of outdoor weathering.

b materials are listed in the-appropriate sections of Table 3, giving each hardness
and tensile strength grade with its appropriate elongation value. The values of ten

elongation afe given for both thé parallel (i.e., with the long axis of the test specimen parallel t

flow) and pe
Suffix Requ

Suffix requi
requirement

Fpendicular directions. The basic heat and oil aging requirements are also shown
irements
rements» shall be specified only as needed to define qualities necessary f

5. - These suffix requirements are set forth for the various grade numbers. Not a

requirement

(measured after
5ile strength and
D the direction of
in this table.

0 meet service
| available suffix

g for a given material need be specified

NOTE—Examples of the use of suffix letters and numbers would be A14 and EO34. Suffix A (Table 4) stands
for heat resistance. Suffix 1 (Table 5) specifies that the test be run according to ASTM Method D 573
for 70 h, and Suffix 4 (Table 6) indicates the temperature of test as 100 °C. Similarly, Suffix EO34
indicates resistance to volume change resulting from immersion in IRM903 Oil, measured in
accordance with ASTM Method D 471 for 70 h at 100 °C.

Basic requirements are always in effect, unless superseded by specific suffix requirements in the line call-out.
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8.1

9.1

10.

10.1

10.2

Line Call-Outs

A line call-out, which is used as a specification, shall contain the following: the document designation, the
grade number, the material designation (type and class), the hardness and the tensile strengths in both parallel
and perpendicular directions, followed by the appropriate suffix requirements. Figure 1 is an example of a line

call-out:

SAE J3000 2BC5A15/08A14E034'

BASIC REQUIREMENTS

GRADE NO.

HEAT RESISTANCE

A 1

D573, 70h

Methods ofiTest

The applicalble methods 0f test are listed in Table 5.

Sample Preparation
Unless othw

100°C

In this gxample, the basic requiremepts-for heat aging resistance and resistance to v
resulting from oil immersion are supérseded by suffix requirements.

TYPE HARDNESS (SHORE A)

B c 5A 15/04

CLASS TENSILE ST

RENGTHS

(parallel/pery

endicular)

SUFFIX REQUIREMENTS

FLUID RESISTANCE (OILS AND LUBRICANTS)

EQ 3 4

D 471, IRMQ03 OIL, 70 h 100°@

FIGURE 1—LINE CALL-OUTS

blume change

ques 3.0 mm =+

0.4 mm thick specimens of other thickness will not necessarily give comparable results. Annealing of test
specimens and plaques or the use of atypical molding conditions is not permitted. Where appropriate,
samples are to be tested in both parallel (i.e., with the long axis of the test specimen parallel to the direction of
flow) and perpendicular directions. Plaque dimensions must be sufficient to permit this. Three samples are to
be tested in each direction and the mean value in each direction is to be recorded for each property. If the
properties of a material are measured on other than injection molded plaques, this shall be so noted.

Preparation of compression set test specimens shall be accomplished via injection or compression molding as
specified in ASTM D 395, paragraph 5.2 or 5.3, or via plying up cylindrical discs cut from slabs as described in
paragraph 5.5 of ASTM D 395. Preparation of standard test sheets or plaques for plying up discs shall be
specified in 10.1 of this specification. Only Type 1 specimens (ASTM D 395, Section 5) are permitted.

-10-
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11.

12.

121

12.2

123

13.

13.1

Sampling and Inspection

A lot, unless otherwise specified, shall consist of all products of the same material submitted for inspection at
the same time. It is recommended that the manufacturer should examine the current specification (based on
statistically significant number of production lots) to verify that the data statistically reflect the maxima and/or
minima of the product specification.

When proof of conformance with a specification based on this classification system is required, the supplier
shall, upon request of the purchaser at time of ordering, furnish a sufficient number of samples to perform the
required tests. Test specimens shall be prepared as described in 10.1.

Limitations

The data in
standard sa
laboratory).
necessarily

Setting of material specifications, the determination of Cpk values and a quality contr

responsibilit

It must be b

included in many ASTM test procedures.

Notes

Marginal In
areas wherg

of the document title indicates a complete revision of the report.

f the-D ¢ in-Establishina-Material-Specifieati

mples die-cut from rectangular plaques injection molded under ideal conditions (
They indicate combinations of properties that are believed to be obtainable.
Heveloped on the basis of statistical data.

of the producer and consumer.

brne in mind that all physical tests are subject to test'errors as indicated by preg

Hicia—The change bar (l) located in theeft margin is for the convenience of the
technical revisions have been made tocthe previous issue of the report. An (R)

PREPARED BY THE SAE THERMOPLASTIC ELASTOMER SUBCOMMITTEE
OE THE SAE COMMITTEE ON AUTOMOTIVE RUBBER SPECIFICATIONS

Table 3 are based on physical properties of thermoplastic elastomers_Obtained directly from

or example, in a
Table 3 was not

pl plan are the

sion statements

user in locating
ymbol to the left
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SAE J3000 Revised SEP2003

APPENDIX A

DEVELOPMENT AND ADDITIONS OF THE SAE J3000 TABLES

A.1 Purpose—The purpose of this section is to set forth the procedure for establishing new tables or additions to
existing tables for the SAE J3000 document.

A.2 Program Initiation

A.2.1 Present to the Committee on Automotive Rubber Specifications a proposal for an additional table or a revision
to an existing table based upon preliminary laboratory data.

A.2.2 |dentify the type and class of material to be added or the current material table to be modified

A.2.3 Identify the

umber of compositions intended to be tested and the basic requirements-for each

composition.

A.2.4 |dentify the proposed suffix requirements, if any, for each of the compositions intended to be t¢sted.

A.2.5 In conjunctiq
proposer's |3

A.2.6 Provide a lig
labs respon

A.2.7 If any of the original three laboratories are unable to perform specific required tests, s
accredited laboratories to perform those specific tests.\“The additional laboratories need n

entire test p

A.3 Sample Preparation

A.3.1 Prepare suff
three test sp
laboratory p

A.3.2 Test for tens
requirement

A.3.3 Prepare the
procedures.

n with the committee, secure a minimum of three accredited? |aboratories which
boratory. Assign a code number to each laboratory to ensufe anonymity.

t of the required tests and test conditions to the three\accredited laboratories re
as to which tests they are able to run internally.

ogram.

cient quantity of each of the.compositions to provide samples for all of the require
ecimens, as required, per(test per laboratory). It is preferable to use production
epared compositions are acceptable.

le, elongation, hardness, and compression set to verify that the composition meet

5

D.

composition for molding and mold the samples as designated by ASTM or
It is imperative that all steps be taken to reduce variation. A single operator 9

material for
throughout

the-molding, the mold temperature shall be checked using a pyrometer or simila
slabs for du i - i

molding, and a single operator shall mold the samples. Prior to molding

may include the

juesting that the

pcure additional

ot complete the

d testing (five or

compositions but

s the anticipated

other approved
hall prepare the
and periodically
instrument. All

etc., shall be produced from a single mold if possible.

lume, hardness

A.3.4 Using the appropriate die, cut all test specimens required for a given composition. One operator shall cut all

samples, and the die shall be inspected before cutting samples from a different composition.

If a die is

damaged during the course of cutting a composition it shall be repaired, and a new set of samples from that

composition

shall be prepared.

A.3.5 When all the required test specimens have been prepared from a given composition, all of the test specimens
of the same type shall be mixed, and the appropriate number randomly selected for each laboratory.

2. An accredited laboratory is one accredited (certified) by a generally recognized accrediting organization such as the American Association for
Laboratory Accreditation (A2LA) or the International Organization for Standardization (ISO).
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