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Standard Test Method for
Raw Rubber or Unvulcanized Compounds—Determination
of Tensile Green Strength *

This standard is issued under the fixed designation D 6746; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilone] indicates an editorial change since the last revision or reapproval.

1. Scope compounded rubber are determined on a tensile testing ma-
1.1 This test method describes a method to evaluate §hine capable of maintaining a constant rate of separation of
characteristic of raw rubber or unvulcanized rubber comin€ moving jaws. '
pounds, or both, that is designated as tensile green strength.4-2 In evaluating tensile green strength, several types of
This special strength property for uncured rubbers is arfiress-strain behavior may be observed, depending on the
important processing performance attribute in rubber produdiibber and the composition of the unvulcanized compound.
manufacturing. (See Section 5.) Fig. 1 indicates three typical stress-strain
1.2 This standard does not purport to address all of thecurves. Type 1 has a yield point and exhibits elongational flow
safety concerns, if any, associated with its use. It is théeyond the yield point, culminating in rupture at a higher stress
responsibility of the user of this standard to establish appro-2nd elongation compared to the initial yield stress. Type 2 also
priate safety and health practices and determine the applical@s a yield point, but beyond this point follows a decreasing

bility of regulatory limitations prior to use. stress behavior as the maximum rupture elongation is attained.
Type 3 has a stress-strain curve that is similar to cured rubbers,
2. Referenced Documents with no yield or elongation beyond the point of rupture at
2.1 ASTM Standards: maximum stress.

D412.Test Methods for Vglcanlzed Rubber and Thermo—5_ Significance and Use
plastic Elastomers—Tensién _ _ _ .
D 1349 Practice for Rubber—Standard Temperatures for 5-1 The stress-strain properties of unvulcanized rubber (ei-
Testing ther a prepared mix or in the raw state) are important to certain
D 3182 Practice for Rubber—Materials, Equipment, andProcessing operations in the rubber industry. These unvulca-
Procedures for Mixing Standard Compounds and Prepafized rubber properties are frequently referred to as “tensile

ing Standard Vulcanized Sheéts green strength,” denoting that the final vulcanization cycle has
not yet been achieved.

3. Terminology 5.2 Tensile green strength is determined primarily by the

3.1 Definitions: physical and chemical characteristics of polymers, such as

3.1.1 green strengthn—a characteristic property of a raw Mmolecular weight, tendency to crystallize, degree of branching,
or unvulcanized rubber compound that indicates the capabilitpnd so forth. It is also related to the compound formulation,
of retaining mechanical or structural integrity when the rubbemarticularly filler and plasticizer content, and the presence of

is subjected to deformation of any type. peptizers. Tensile green strength can be a good indication of
3.1.1.1 Discussior-The word “green” is a synonym for Processing behavior. Itis a particularly important characteristic
uncured or unvulcanized. for all processing operations in which elongation predomi-

3.1.2 tensile green strengtm—green strength of a raw or nates. _ _ _
unvulcanized rubber compound that is evaluated by the appli- 5-3 Tensile green strength is dependent on the test piece

cation of tensile stress or strain. preparation, rate of extension, and test temperature. Therefore,
a single-point method cannot be expected to give correlation
4. Summary of Test Method between tensile green strength and processing behavior over

4.1 The tensile stress-strain characteristics of a dumbbell dhe whole range of processing conditions.
another recommended test piece of raw or unvulcanizeg
. Interferences
1 This test method is under the iurisdiction of ASTM Commitiee D11 on Rubb 6.1 For reliable test results, it is important that test speci-
IS test method Is under the jurisdiction o ommittee on rRubber - . P .
and is the direct responsibility of Subcommittee D11.12 on Processability Tests. m_ens are of accurate_ dimensions and are free of air inclusions,
Current edition approved June 10, 2002. Published July 2002. Originallyblisters, and contaminants.

published as D 6746-02. Last previous edition D 6746-02. 6.2 A defective cutting die or slippage of the test specimen
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in the clamps may cause incorrect results. 10.4 A sample may also be acquired during processing by
6.3 Exposure to excessive ultraviolet radiation or chemicatheeting off a mill, calender, or by extrusion and then cut with
vapors may also affect the results. a die. Special care should be taken to ensure that the sample is

free of trapped air.

£ Apparat_us ) ) ) ) ] 10.5 Cut three test specimens from the sheet, using a
7.1 Tensile Testing MachireThe tensile testing machine gjitaple die. (See 9.1

shall be in accordance with the requirements of Test Methods

D 412. It shall be capable of maintaining a constant rate ofi1. Calibration and Standardization
separation of the jaws at 108 10 mm/min or, for special
cases, at a value within the range of 20 to 1000 mm/min. |
should have means to test the force on the test piece and t
elongation by the distance between the gauge marks on thg, Conditioning
dumbbell. It should be capable of recording the force/ 121 Th . hall b ditioned i
elongation curve obtained during the test. If using an automatig ) e test specimens shall be conditioned at a tempera

11.1 The tensile testing machine shall be calibrated accord-
ILrég to the procedure in Test Methods D 412.

extensometer, a non-contacting type of extensometer is prad' of 23+ 2°C for at least 16 h and not more than 24 h before

ferred. ésting.

7.2 Mold—The mold shall meet the requirements of Prac- 12.2 Some slow crystallizing po[yme_rs, suc_h as polychlo-
tice D 3182. roprene, may need a longer conditioning period in order to

accurately measure the maximum green strength.

8. Hazards

8.1 There are no hazards inherent to the techniques dé3. Procedure
scribed. Caution should be exercised and the user should bel3.1 Place the dumbbell in the grips of the testing machine
aware of any possible pinch points. in accordance with the procedure in Test Methods D 412.

8.2 Normal safety precautions, including the use of personahdjust the rate of displacement of the moving jaw to 1000
protective equipment and good laboratory practice, should bexm/min and start the tensile test. If the sample breaks at the
observed when using any equipment. This is especially trugrips, that result shall be discarded and a retest carried out.
when performing tests at elevated temperatures. 13.1.1 The preferred rate of separation of the jaws is£00
10 mm/min. In special cases, other rates may be used, but only

9. Test Specimen X
) ) _tests carried out at the same rate can be compared. Rollover or
9.1 The preferred test specimen is the dumbbell Die Gselftightening grips may help prevent slippage.

specimen in accordance with Test Methods D 412. Other types 13 2 The test shall be carried out on three test specimens. If

of test specimens may also be used. Since surface conditioge standard deviation is greater than 20 % of the mean value,
can affect the results, there may be cases where a widghen five specimens should be tested.

specimen would be preferred, such as Die Afrom Test Methods 13 3 Unless otherwise specified, the standard test tempera-
Dal2. . ) ture shall be 23+ 2°C.

9.2 Since different types of test specimens do not necessar-13 4 when it is necessary to test at other temperatures, use
lly give the same values, comparison of results from differenpne of the standard temperatures listed in Practice D 1349.
specimen types should be avoided. Specimens shall be conditioned at these test temperatures for
10. Preparation 15 = 2 min prior to testing.

10.1 Raw rubber a_nd unvulcanized _compounds shall b.‘i4. Calculation or Interpretation of Results
sheeted out to approximately 2.5-mm thickness and placed in ) i . ) o
the mold with the grain direction oriented so as to have the 14.1 Using the typical stress-strain curves given in Fig. 1,
grain direction parallel with the length of the dumbbells. It is determine the yield stress or maximum stress in MPa. Other
also permissible to test against the grain, but this must be notdfirameters may be determined, such as yield elongaigro(
in the report section. (See Section 15.) Only fresh stock shall b€ Stress at a definite reference elongation corresponding to
used. the deformation entailed by a subsequent processing operation.

10.2 Polyester film (0.05-mm thickness) shall be placedl "€ median value is the preferred value to report. _
between the mold walls and the rubber in order to promote 14.2 Calculate the tensile stress at any specified elongation
mold release. The sample shall be compressed forBmin ~ as follows:
at 100 £ 2°C under a minimum of 2.5 MPa platen pressure, T o = Foow/A 1)
allowed to cool to laboratory temperature for 3@ min under
adequate pressure to keep test specimen flat, then remove$here: , ,

The cooling shall be done out of the press using room oo tensile stress akkx) % elongation, MPa,
temperature metal plates. F x0 force at speC|f|ed elongation, MN, and .

10.3 For some raw rubbers, longer times or higher tempera-A14 3 Calc(l:,lrlgj[ses-tieecn?erllglsatlrrg:sogsu?sltlz)?/:/ns?d specimen, m
tures may be necessary in order to obtain a smooth sheet free™ y :
from porosity. For some compounds, a lower temperature may Y (stress = Fy/A (2
be necessary when there is a danger of scorch at the preferredh )
temperature. where.
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Y cwessy = Yield stress, that stress level where the yield 15.1.1 Full description of the sample and its origin,
point occurs, MPa, 15.1.2 Method of preparation of the test specimen, that is,
F = magnitude of force at the yield point, MN, and time and temperature of molding, if not at standard conditions,
A = ﬂgss-sect|onal area of unstrained specimen, 15 1 3 Type and dimensions of test specimen, if not a Die C
' dumbbell,

14.4 Evaluate the yield strain as that strain or elongation 15.1.4 Grain direction, if not at the standard condition of
magnitude, where the rate of change of stress with respect testing with the grain,

strain goes through a zero value. 15.1.5 Date of test,
14.5 Calculate the elongation (at any degree of extension) as 15.1.6 Rate of extension, if not at standard conditions,
follows: 15.1.7 Temperature and humidity of test room, if not at
E=100L - LglL o ()  standard conditions,

where: 15.1.8 Time of conditioning,

E = the elongation in percent (of original bench mark  15.1.9 Temperature of test if at other than 232°C,
distance), 15.1.10 Number of test specimens tested if not three, and

L = observed distance between bench marks on the 151 11 Median of all results (yield stress, maximum stress,
extended specimen, and yield elongation, maximum elongation).

L o = original distance between bench marks (use same

units forL andL (). 16. Precision and Bias

14.6 The maximum elongation is evaluated when equal

to the distance between benchmarks at the point of specimen 16.1 Notyet available.

rupture. 17. Keywords
15. Report 17.1 green; raw rubber; rubber; tensile green strength;
15.1 Report the following information: unvulcanized compounds
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