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Standard Test Methods for

Coated Fabrics1

This standard is issued under the fixed designation D751; 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 epsilon (´) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the U.S. Department of Defense.

1. Scope

1.1 These test methods cover, but are not limited to,

rubber-coated fabrics, that is, tarpaulins, rainwear, and similar

products.

1.2 The scope of each of these test methods appears in the

section in which the test method is described.

1.3 The test methods appear in the following sections:

Test Method Section

Dimensions and Mass 7 – 10

Breaking Strength 11

Procedure A—Grab Test Method 12 – 15

Procedure B—Cut Strip Test Method 16

Elongation 17

Bursting Strength 18

Procedure A – Ball Burst Method 19 – 22

Procedure B – Diaphragm Burst Method 23 – 26

Puncture Resistance 27 – 30

Tearing Strength 31

Procedure A—Pendulum Method 32

Procedure B—Tongue Tear Method 33 – 36

Procedure C—Trapezoidal Tear 37 – 40

Hydrostatic Resistance 41

Procedure A—Mullen Type Tester 42 – 45

Procedure B—Rising Water Column Tester 46 – 49

Adhesion Coating (to Fabrics) 50 – 53

Strength of Coating 54 – 58

Tack-Tear Resistance 59 – 63

Low Temperature Bend Test 64

Low Temperature Impact Test 65

Low-Temperature Crack Resistance 66 – 70

Seam Strength 71 – 76

Accelerated Heat Aging (Oven Method) 77 – 84

Dead Load Seam Strength 85 – 88

Blocking Resistance at Elevated Temperatures 89 – 93

Crush Resistance 94 – 98

Wicking of Coated Cloth 99 – 102

1.4 The values stated in SI units are to be regarded as the

standard. The values given in parentheses are for information

only.

1.5 This standard does not purport to address all of the

safety concerns, if any, associated with its use. It is the

responsibility of the user of this standard to establish appro-

priate safety, health, and environmental practices and deter-

mine the applicability of regulatory limitations prior to use.

1.6 This international standard was developed in accor-

dance with internationally recognized principles on standard-

ization established in the Decision on Principles for the

Development of International Standards, Guides and Recom-

mendations issued by the World Trade Organization Technical

Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:2

D573 Test Method for Rubber—Deterioration in an Air

Oven

D1349 Practice for Rubber—Standard Conditions for Test-

ing

D1424 Test Method for Tearing Strength of Fabrics by

Falling-Pendulum (Elmendorf-Type) Apparatus

D2136 Test Method for Coated Fabrics—Low-Temperature

Bend Test

D2137 Test Methods for Rubber Property—Brittleness Point

of Flexible Polymers and Coated Fabrics

D4483 Practice for Evaluating Precision for Test Method

Standards in the Rubber and Carbon Black Manufacturing

Industries

3. Significance and Use

3.1 Coated fabrics and rubber products made from coated

fabrics are important items of commerce, and adequate test

methods must be available to ensure the quality of these

products. These test methods provide for this testing capability.

4. Standard Conditions

4.1 Test Conditions—Coated fabrics shall be tested in an

environment satisfying the conditions as defined in 4.2 or 4.3

unless otherwise specified, or as per agreement between

supplier and purchaser. When it is known that the coated fabric

is to be used in a tropical environment, the atmosphere

described in 4.3 shall be specified.
1 These test methods are under the jurisdiction of ASTM Committee D11 on

Rubber and Rubber-like Materials and are the direct responsibility of Subcommittee

D11.37 on Coated Fabrics, Rubber Threads and Seals.
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4.2 Temperate Atmosphere—The standard condition for test-

ing coated fabrics shall be that reached by the fabric when in

moisture equilibrium with a standard atmosphere having a

relative humidity of 50 6 5 % at 23 6 2°C (73 6 4°F).

4.3 Tropical Atmosphere—The standard condition for test-

ing coated fabrics shall be that reached by the fabric when in

moisture equilibrium with a standard atmosphere having a

relative humidity of 65 6 5 % at 27 6 2°C (80 6 2°F).

4.4 Moisture Equilibrium—It shall be considered that mois-

ture equilibrium is reached when after free exposure to air in

motion, there is no progressive increase in mass. Moisture

equilibrium shall be approached from the dry side (not

moisture-free). Certain coatings may greatly retard moisture

penetration into the fabric; therefore, fabrics coated on both

sides may require 24 h or more to reach equilibrium.

5. Time Lapse Between Vulcanization and Testing

5.1 For all test purposes, the minimum time between vul-

canization and testing should be 16 h.

5.2 For nonproduct tests, the maximum time between vul-

canization and testing should be four weeks, and for evalua-

tions intended to be comparable, the tests, as far as possible,

should be carried out after the same time interval.

5.3 For product tests, where possible, the time between

vulcanization and testing should not exceed three months. In

other cases, tests should be made within two months of the date

of receipt by the customer.

NOTE 1—Section 5 is not applicable for coated fabrics not requiring
vulcanization.

6. Precision and Bias

6.1 Precision—These precision statements have been pre-

pared in accordance with Practice D4483. Please refer to

Practice D4483 for terminology and other testing and statistical

concepts (see Annex A1 for precision tables).

6.2 The precision results give an estimate of the precision of

these test methods with the materials (rubbers) used in the

particular interlaboratory program as described in Annex A1.

The precision parameters should not be used for acceptance/

rejection testing of any group of materials without documen-

tation that they are applicable to those particular materials and

the specific testing protocols that include these test methods.

6.3 Bias—In test method statistical terminology, bias is the

difference between an average test value and the reference or

true test property value. Reference values do not exist for these

test methods since the value or level of the test property is

exclusively defined by the test method. Bias, therefore, cannot

be determined.

DIMENSIONS AND MASS

7. Length

7.1 General Method—Lay the coated fabric out smooth,

without tension, on a horizontal surface and measure the length

parallel to the selvage; or, measure successive portions, each at

least 5 m (5 yd) in length, under the same conditions.

7.2 Drum Method—Run the coated fabric over a measuring

drum with just enough uniform tension to keep it running flat

and true. Determine the length from the dial or counter on the

drum and its calibration.

8. Width

8.1 Measure the width with the coated fabric laid out

smooth on a horizontal surface but without tension in either

direction. Report the average of at least five different measure-

ments uniformly distributed along the full length of a roll or

piece as the average width of the roll or piece.

9. Thickness

9.1 Thickness Gauge—The gauge used for the measurement

of thickness shall be of the deadweight type equipped with a

dial graduated to read directly to 0.025 mm (0.001 in.). The

presser foot shall be circular with a diameter of 9.52 6 0.03

mm (0.375 6 0.001 in.). The presser foot and moving parts

connected therewith shall be weighted so as to apply a total

force of 1.7 6 0.03 N (6 6 0.1 oz) equivalent to a pressure of

23.5 6 0.5 kPa (3.4 6 0.07 psi) to the specimen. The presser

foot and anvil surfaces shall be plane to within 0.0025 mm

(0.0001 in.) and parallel to each other to within 0.0025 mm

(0.0001 in.). The gauge shall be calibrated for the actual load

exerted by the presser foot by means of any device so arranged

as to measure the total vertical force exerted by the presser foot

at the several gauge readings or presser foot levels selected for

calibration. The presser foot shall be brought to each calibra-

tion level from a higher one.

NOTE 2—It is suggested that the calibration may be accomplished by
supporting the presser foot on a horizontal strap suspended from a
weighing device so arranged that it may be raised or lowered gradually
and leveled at any required position.

9.2 Procedure—Place the coated fabric upon the anvil of the

gauge smooth, but without tension. Lower the presser foot

upon the material gradually (without impact), allow it to rest

upon it for 10 s, and then observe the reading of the dial. Make

similar measurements at not less than five different places

uniformly distributed over the surface of the coated fabric

exclusive of the area adjacent to either selvage and within one

tenth the width of the fabric or within 2.5 m (100 in.) of either

end of a roll or piece. Report the average of the five or more

measurements as the average thickness.

10. Mass

10.1 Method Applicable to a Piece, Cut, or Roll—Weigh the

full piece, cut, or roll, on a calibrated scale accurate to 0.25 %,

measure the length and width of the coated fabric, and

calculate the mass, reporting it in grams per square metre

(ounces per square yard) to the nearest 2.8 g (0.1 oz).

10.2 Method Applicable to a Sample—Cut a specimen

having an area of at least 129 cm2 (20 in.2), or a number of

specimens not less than 50 mm (2 in.) square and having a total

area of at least 129 cm2 (20 in.2) from the coated fabric, weigh

on a calibrated scale accurate to 0.25 %, and calculate the

mass, reporting it in grams per square metre (ounces per square

yard). Unless a specimen the full width of the fabric is used,

take no specimen nearer the selvage than one tenth the width of

the fabric.
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NOTE 3—This test method is intended for use when a small sample of
coated fabric is sent to the laboratory for test. The result is considered to
be applicable to the sample, but not to the piece or lot of goods from which
the sample was taken unless the number of samples and method of
sampling are specified and agreed upon by those concerned. If this is done,
each sample should be tested in accordance with 9.2 and the results
averaged to obtain the average mass in grams per square metre (or ounces
per square yard).

BREAKING STRENGTH

11. Breaking Strength

11.1 Breaking strength shall be determined by the grab test

method, unless the strip test method is specified.

Procedure A—Grab Test Method

12. Testing Machine

12.1 The machine shall consist of three main parts:

12.1.1 Straining mechanism,

12.1.2 Clamps for holding specimen, and

12.1.3 Load and elongation recording mechanism(s).

12.2 Straining Mechanism—A machine wherein the speci-

men is held between the two clamps and strained by a uniform

movement of the pulling clamp shall be used. Unless otherwise

specified in the material specification, the machine shall be

adjusted so that the pulling clamp shall have a uniform speed

of 5 6 0.2 mm/s (12 6 0.5 in./min).

12.3 Load and Elongation Recording Mechanism(s)—

Calibrated dial, scale, or chart to indicate applied load and

elongation. Unless otherwise specified for load determination,

the machine shall be adjusted or set so that the maximum load

required to break the specimen will remain indicated on the

calibrated dial, scale, chart, autographic recording, or computer

interfaced with the testing machine after the test specimen has

ruptured.

12.4 Capacity—The machine shall be of such capacity that

the maximum load required to break the specimen shall be not

greater than 85 % or less than 15 % of the rated capacity.

12.5 Machine Effıciency—The error of the machine shall not

exceed 2 % up to and including a 222-N (50-lbf) force and 1 %

over 222 N and 1 % at any reading within its loading range.

13. Clamps for Fabrics

13.1 The clamps for holding a specimen of coated fabric

shall have gripping surfaces sufficiently flat and parallel as to

prevent the test specimen from slipping or moving between the

gripping surfaces when held under the pressure normal to

operation. The dimension of all gripping surfaces parallel to

the direction of application of the load shall be 25 mm (1 in.);

the dimension perpendicular to this direction shall be 1 in. for

the face jaw and 50 mm (2 in.) or more for the other. All edges

that might cause a cutting action shall be rounded to a radius of

not over 0.4 mm (0.0156 in.). The pressure between the

gripping surfaces, sufficient to clamp the specimen firmly

before the testing load is applied and to prevent slippage during

the progress of the test, shall be secured by any suitably

constructed mechanical device operating on the member of the

clamp. The distance between the clamps at the start of the test

shall be 75 mm (3 in.).

NOTE 4—As a practical method of determining the degree of flatness
and parallelism of the assembled clamp mechanism, it is recommended
that a sheet of thin white paper, between two thin sheets of carbon paper,
be placed between the gripping surfaces, and the jaws then brought
together with a light pressure.

14. Test Specimens

14.1 Specimens 102 mm (4 in.) in width and not less than

152 mm (6 in.) in length shall be cut from the coated fabric for

test. Two sets of five specimens each will be required, one set

for longitudinal breaking strength having the longer dimension

parallel to the lengthwise direction of the goods, and the other

set for transverse breaking strength, having the longer dimen-

sion parallel to the crosswise direction of the goods. No two

specimens shall contain the same threads of the fabric in the

direction to be tested. Unless otherwise specified, specimens

shall be taken no nearer the selvage than one tenth the width of

the coated fabric.

15. Procedure

15.1 Place the specimen symmetrically in the clamps of the

machine (see Fig. 1) with the longer dimension parallel to and

the shorter dimension at right angles to the direction of

application of the force. Report the average of the results of the

five individual tests in each direction as the longitudinal

breaking strength and the transverse breaking strength of the

fabric, respectively. If a specimen slips in the clamps, breaks in

the clamps, breaks at the edges of the clamps, or if for any

reason attributable to faulty operation, the result falls markedly

below the average for the set of specimens, discard the result,

take another specimen, and include the result of this break in

the average.

Procedure B—Cut Strip Test Method

16. Procedure

16.1 Make the breaking strength test by the cut strip method

in accordance with the directions for the grab method (Sections

12 – 15), with the exception that the specimens shall be cut

25 mm (1 in.) in width (or other width when specified). The 25

mm (1 in.) wide specimen shall be cut to obtain 25 mm (1 in.)

of yarn.

ELONGATION

17. Procedure

17.1 Unless otherwise specified, obtain the elongation of a

coated fabric at any stated force when the breaking strength

FIG. 1 Illustration of Grab Test
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(Sections 11 – 15) is determined and for the same specimens by

the mechanism provided for such purpose. The elongation shall

be the average of the results obtained for five specimens, and

it shall be expressed as the percentage increase in length. Since

the initial length and, therefore, the measured elongation

depend upon the load applied in placing the specimen in the

clamps of the machine, place an initial load of 1.7 N (6 ozf), or

other initial load specified for the particular material in

question, on the specimen before gripping the specimen in the

lower clamp of the machine.

BURSTING STRENGTH

18. Scope

18.1 This test method describes the measurement of the

resistance of coated fabrics to bursting using either mechanical

(ball burst) or hydraulic (diaphragm burst) pressure applied

perpendicular to the fabric surface.

Procedure A – Ball Burst Method

19. Testing Apparatus

19.1 The tension testing machine described in Section 12

shall be equipped with a bursting attachment of such design

that the specimen held securely by a ring-clamp mechanism

44.45 6 0.05 mm (1.750 6 0.002 in.) in internal diameter with

the center of the specimen pressed against a polished steel ball

of 25.40 6 0.05 mm (1.000 6 0.002 in.) in diameter until a

burst is produced. The direction of motion of the ring clamp

shall be at right angles to the initial plane of the specimen. The

machine shall be at such capacity that the maximum load

required shall be not greater than 85 % or less than 15 % of the

rated capacity.

20. Test Specimens

20.1 At least five specimens shall be cut, the smallest

dimension of which shall be at least 12 mm (0.5 in.) greater

than the outside diameter of the ring-clamp mechanism of the

testing machine. For woven and knitted fabrics, no two

specimens shall contain the same machine direction (MD) or

cross direction (XMD) yarns.

21. Procedure

21.1 Mount the test specimen in the ring clamp perpendicu-

lar to the direction of movement of the ball. Tighten the ring

clamp so as to insure there is no slippage of the specimen.

Confirm that tightening of the ring has not caused bulging or

distortion of the specimen inside the ring.

NOTE 5—Some ring clamp designs have been found to cause bulging in
the exposed area of the specimen at the point of ball contact if
overtightened. The fabric plane is no longer perpendicular to the ball
movement, resulting is an erroneously high burst measurement. Reduction
of the torque on the clamp bolts typically eliminates this issue.

21.2 Activate the tension testing machine, maintaining a

speed of 5.0 6 0.2 mm/s (12.0 6 0.5 in./min) until rupture

occurs. When the ball is making contact with the specimen,

observe the outer edges of the specimen for signs of move-

ment. Any movement of the specimen along the outer diameter

of the ring clamp when the ball is in contact with the fabric is

an indication of slippage, and invalidates the measurement. If

this occurs, discard the specimen and test a new specimen,

adjusting the ring clamp as necessary to eliminate the slippage.

21.3 Record the maximum reading to the nearest 5 N (1.0

lbf) as the bursting strength of the specimen.

22. Report

22.1 Report the average bursting strength of the five speci-

mens to the nearest 5 N (1.0 lbf).

Procedure B – Diaphragm Burst Method

23. Testing Apparatus

23.1 Diaphragm Bursting Tester—Requirements for a dia-

phragm bursting tester are outlined in 23.1.1 – 23.1.4, mounted

so as to be free of externally induced vibrations. The testing

machine to be used may be either mechanically or manually

operated.

23.1.1 Clamps—Clamps shall firmly and uniformly secure

the test specimen between two annular, parallel, and durable

surfaces. Use sufficient pressure to effect the practicable

minimization of slippage. The upper and lower clamps shall

each have a circular coaxial aperture of 31.0 6 0.8 mm (1.22

6 0.03 in.) in diameter. The surfaces of the clamps shall be

durable and any edge which might cause a cutting action shall

be rounded to a radius of not more than 0.4 mm (0.0156 in.).

The lower clamp shall be integral with the chamber in which a

pressure medium inflates the rubber diaphragm.

23.1.2 Diaphragm—A diaphragm of molded synthetic or

natural rubber shall be clamped between the lower clamping

plate and the rest of the apparatus, so that before the diaphragm

is stretched by pressure underneath it the center of its upper

surface is nominally level with the plane of the clamping

surface.

23.1.3 Pressure Gauge—The instrument shall be fitted with

a pressure measuring system, accurate throughout the entire

range of its scale to within a value of 1 % of its maximum

capacity. For those instruments with a Bourdon type gauge the

capacity of the gauge shall be such that the individual readings

will not be less than 25 % nor more than 75 % of the total

capacity of the gauge.

23.1.4 Pressure System—The instrument shall have a means

of applying controlled increasing hydraulic pressure to the

underside of the diaphragm until the specimen bursts. Hydrau-

lic pressure is produced by a piston in the pressure chamber of

the apparatus, with a displacement rate of 95 6 5 mL/min.

NOTE 6—The recommended fluid is USP chemically pure 96 %
glycerin, or alternatively ethylene glycol.

23.1.5 Pressure Recording—Means shall be provided for

stopping, at the instant of the rupture of the specimen, any

further application of the loading pressure, and for holding

unchanged the contents of the pressure chamber until the gross

bursting pressure and tare diaphragm pressure indicated on the

gauge have been recorded.

24. Test Specimens

24.1 At least ten specimens shall be cut, the dimensions of

each being 125 mm (5 in.) square, or a circle of 125 mm (5 in.)
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diameter. For woven and knitted fabrics, no two specimens

shall contain the same machine direction (MD) or cross

direction (XMD) yarns.

25. Procedure

25.1 Mount the specimen between the ring clamp and the

base surface with a uniform tension and free from creases and

folds.

25.2 Hand Driven Hydraulic Tester:

25.2.1 Rotate the handwheel clockwise at a uniform speed

of 120 rpm until the specimen bursts. Stop turning the

handwheel at the instance of rupture.

25.2.2 Immediately after rupture and in rapid succession,

release the ring clamp over the specimen. Immediately release

the strain on the diaphragm by turning the wheel counterclock-

wise to its starting position. Record the pressure required to

inflate the diaphragm (tare pressure) and the total pressure

required to rupture the specimen.

25.3 Motor Driven Hydraulic Tester:

25.3.1 Mount the specimen between the top and bottom

clamp with a uniform tension and free from creases and folds.

25.3.2 Apply pressure to the specimen until it bursts.

Record the total pressure.

25.3.3 Using the same settings as employed to burst the

specimen, record the pressure required to distend only the

diaphragm to the same height as used to burst the specimen

(tare pressure).

25.4 Calculate the bursting strength by subtracting the tare

pressure required to inflate the diaphragm from the total

pressure required to rupture the specimen.

26. Report

26.1 Report the average bursting strength of the ten speci-

mens in kilopascals (pounds per square inch).

PUNCTURE RESISTANCE

27. Testing Machine

27.1 The apparatus used for determining puncture resistance

shall be the tension testing machine with ring clamp described

in 19.1, except that the polished steel ball shall be replaced by

a piercing instrument shaped like a flared, flat-tip screwdriver,

having a width of 7.92 6 2.5 mm (0.312 6 0.1 in.) and a

thickness of 0.8 6 0.1 mm (0.031 6 0.004 in.) at the extreme

tip. The piercing tip edges shall be rounded to a 0.25-mm

(0.01-in.) radius. The piercing instrument shall be oriented to

intercept the warp and fill threads of the mounted specimen at

an angle of approximately 45°.

28. Test Specimens

28.1 Five circular specimens shall be cut, each having a

diameter at least 12.7 mm (0.5 in.) greater than the outside

diameter of the ring-clamp mechanism of the testing machine.

29. Procedure

29.1 Mount each specimen, centering it in the ring clamp.

Allow the piercing device to descend at a rate of 5.0 mm/s 6

0.2 mm/s (12 in./min 6 0.5 in./min) until puncture of the

coated fabric occurs. Record the force required to completely

penetrate the specimen.

30. Calculation

30.1 The average puncture resistance of the material shall

be the arithmetic mean of the results of five tests and reported

in newtons or pounds force.

TEARING RESISTANCE

31. Scope

31.1 This test method describes the measurement of the

resistance of coated fabrics to propagation of a tear using the

following methods:

31.1.1 Pendulum Method, for lower strength textiles (less

than 200 N (45 lbf));

31.1.2 Tongue Tear Method, for tears where the force is

applied perpendicular to the yarns being torn;

31.1.3 Trapezoid Tear Method, for tears where the force is

applied parallel to the yarns being torn.

Procedure A—Pendulum Method

32. Procedure

32.1 Determine the tear strength by the pendulum method in

accordance with Test Method D1424.

Procedure B—Tongue Tear Method

33. Testing Apparatus

33.1 The testing machine used for this test shall conform to

the requirements of the machine used in the Breaking Strength

Procedure A – Grab Test Method (see Sections 12 and 13) with

the following modifications: The face of the jaws shall measure

25 by 50 mm (1 by 2 in.) or more with the long dimension

perpendicular to the direction of application of the load. The

machine shall have a means of continuously recording the

applied force throughout the test. Unless otherwise specified in

the material specification, the testing speed shall be 300 6 10

mm/min (12.0 6 0.5 in./min).

34. Test Specimen

34.1 Each specimen shall be a rectangle of 75 mm by 200

mm (3 in. by 8 in.). Cut five specimens from each of the warp

(MD) and fill (XMD) directions. The short distance shall be

parallel to the warp yarns for the warp tests and parallel to the

fill yarns for the fill tests. No two specimens for warp tests shall

contain the same warp yarns, nor shall any two specimens for

the fill tests contain the same fill yarns.

34.2 A 75-mm (3 in.) cut shall be made at the center of and

perpendicular to a short side of the specimen forming the

tongues.

34.3 For fabrics that rope, delaminate, or tear to the side

(see 35.6), larger samples may correct the issue. 200 mm by

200 mm (8 in. by 8 in.) specimens shall be used in these cases,

with the 75 mm (3 in.) cut made in the center of one side,

perpendicular to the yarns being tested.
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35. Procedure

35.1 Set the distance between the clamps at the start of the

test to 75 6 2 mm (3.0 6 0.1 in.).

35.2 Center the specimen in the machine with one tongue in

each clamp. The specimen shall be mounted so the face of one

tongue and the back of the other are facing the operator. Start

the machine, recording continuously the force necessary to tear

the fabric a distance of 75 to 100 mm (3 to 4 in.).

35.3 Calculate the tearing strength of the specimen by

averaging the five highest peak loads recorded, not including

the initial peak.

35.4 If a specimen slips between the jaws or breaks within

5 mm (0.2 in.) of the jaw, the fabric may be coated under the

jaw face area, or the jaw face may be modified.

35.5 Repeat for all specimens (five in each direction).

35.6 A measurement is invalid if the tested yarns do not

break during tearing. Examples include: yarns pulling out of

the fabric instead of tearing; specimen tearing in a direction

other than that of the initial cut in specimen (side tear); or

delamination of yarn layers or coating layers, or both, resulting

in the yarns not tearing. If this occurs, follow the procedures in

35.6.1 – 35.6.4:

35.6.1 If the specimens were 75 mm by 200 mm (3 in. by 8

in.), prepare and test five larger specimens of 200 mm by 200

mm (8 in. by 8 in.).

35.6.2 If three or more of the larger specimens are found to

be invalid per 35.6.1, the Tongue Tear Test shall be considered

unsuitable for the fabric in that yarn direction.

35.6.3 If only one or two of the larger specimens are found

to be invalid per 35.6.1, prepare and test up to five additional

specimens. If five valid results are not obtained among the total

of ten specimens tested, the test shall be considered unsuitable

for the fabric in that yarn direction.

35.6.4 As an alternative to discontinuing testing as specified

in 35.6.2 and 35.6.3, additional specimens can be prepared and

tested until five valid results in each yarn direction are

obtained.

36. Report

36.1 Report the following:

36.1.1 The average tearing strength of the five specimens in

the warp (MD) direction and the fill (XMD) direction in

newtons (pounds force). If the test was determined to be

unsuitable, designate it as unsuitable in that yarn direction, and

describe the cause.

36.1.2 The specimen size used.

36.1.3 Any deviations from the test method.

Procedure C—Trapezoid Tear Method

37. Testing Apparatus

37.1 The testing machine used for this test shall conform to

the requirements of the machine used in the Breaking Strength

Procedure A – Grab Test Method (see Sections 12 and 13) with

the following exceptions: The distance between the clamps at

the start of the test should be 25 6 1 mm (1.00 6 0.05 in.). The

face of the jaws shall measure 25 by 50 mm (1 by 2 in.). Unless

otherwise specified in the material specification, the machine

shall be adjusted so that the pulling clamp shall have a uniform

speed of 300 6 10 mm/min (12.0 6 0.5 in./min). Set the

machine such that the maximum force occurs between 15 and

85 % of full-scale force.

38. Test Specimen

38.1 Each specimen shall be a rectangle of 76 by 152 mm (3

by 6 in.). Cut five specimens from each of the warp (MD) and

fill (XMD) directions. The long distance shall be parallel to the

warp yarns for the warp tests, and parallel to the fill yarns for

the fill tests. No two specimens shall contain the same warp

yarns in a warp test or the same fill yarns in a fill test.

38.2 Mark each specimen with an isosceles trapezoid tem-

plate 25 by 102 mm (1 by 4 in.), centering the 25 mm (1 in.)

on the cut rectangle specimen. Make a cut 15.9 mm (0.625 in.)

long at the center of the 25 mm (1 in.) edge. (See Fig. 2 below.)

39. Procedure

39.1 Set the distance between the clamps at the start of the

test to 25 6 1 mm (1.00 6 0.05 in.).

39.2 Secure the test specimen in the machine, clamping

along the sides of the trapezoid which contains the 15.9 mm

(0.625 in.) cut. Position the specimen so the cut is halfway

between the clamps. Hold the short edge taut and let the

remaining fabric lie in folds.

39.3 Start the machine and continuously record the force

required to tear the fabric. Continue to tear the specimen until

it has torn completely across the sample.

39.4 Calculate the tearing strength of the specimen by

averaging the five highest peak loads recorded. Some materials

will show several maximum and minimum points prior to a 25

% increase or more in value. The material typically does not

tear beyond this point. The test results are to be taken prior to

this increase.

39.5 If a specimen slips between the jaws or breaks within

5 mm (0.2 in.) of the jaw, the fabric may be coated under the

jaw face area, or the jaw face may be modified.

FIG. 2 Trapezoidal Tear Test Specimen
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