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Coated Fabrics—Low-Temperature Bend Test ?*

This standard is issued under the fixed designation D 2136; 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 epsilonej indicates an editorial change since the last revision or reapproval.

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

1. Scope has been found useful for specification purposes but does not
1.1 Fabrics coated with rubber or rubber-like materialshecessarily indicate the lowest temperature at which the

display increased stiffening when exposed to decreasing anfoaterial may be used.

bi(_ant temperatures. This test _methoc_i d_escribes a si_mple pa%s_/ Apparatus

fail procedure whereby material flexibility at a specified low ) )

temperature can be determined. Failure is indicative of unac- -1 Low-Temperature ChambefThe chamber in which the

ceptability of the coated fabric for use at that temperature. (€St specimens are exposed to low temperature shall be

1.2 The values stated in SI units are to be regarded as trpufficient in size to contain the bending fixture used for testing
standard. the specimens and to permit the operation of the fixture to bend

1.3 This standard does not purport to address all of thethe specimens without removal from the chamber. The cham-
safety concerns, if any, associated with its use. It is thé)'er.shall also have. sufﬁugnt work space to permit the cond.|-
responsibility of the user of this standard to establish appro_tlonlng of test specimens in accordance with Section 8 of this

priate safety and health practices and determine the applical€St method. It shall be capable of maintaining a uniform
bility of regulatory limitations prior to use.For specific atmosphere of cold dry air or any suitable gas at specified
precautionary statement see 8.1. temperatures within a tolerance afl°C (+=1.8°F).

5.2 Bending Fixturé—The basic requirements for the de-

2. Referenced Documents vice used for bending the test specimens are shown in Fig. 1
2.1 ASTM Standards: and Fig. 2. Dimensions and mass shall conform to Fig. 2.
D 751 Test Methods for Coated Fabfcs 5.3 Glass Plates-A sufficient number of glass plates ap-
proximately 125 by 175 mm (5 by 7 in.) shall be used when
3. Summary of Test Method conditioning all test specimens. All test specimens shall be

3.1 Specimens cut from the coated fabric are conditioned dtlaced between glass plates during the exposure period to
a selected low temperature for a specified duration. Whileliminate any curling or bending. The thickness of the glass
remaining exposed at that temperature, they are then individut/ates shall be of such size as to permit ease of handling.
ally placed in a bending apparatus and bent through a specified 5.4 Gloves—A pair of gloves shall be required for handling
angle. Failure of the coated fabric is indicated by fracture of thdest specimens within the low-temperature chamber.

specimen or the appearance of surface cracks in the coating. 5:5 Lubrication—A suitable low-temperature grease, if
needed, should be applied to the trigger release and hinge pin

4. Significance and Use of the bending apparatus to prevent stiffening during the

4.1 This test method evaluates the ability of coated fabric§onditioning period.
to withstand a prescribed bend at an established low temper%- Samolin
ture. Fabrics coated with polymeric materials are used in many’ piing ) )
applications requiring low temperature flexing. Data obtained 6-1 Samples for test specimen preparation shall be taken
using this test method may be used to predict in-use behavidfom roll ends at a frequency agreed upon between the
only in applications in which the conditions of deformation arePurchaser and the supplier.
similar to those specified in this test method. This test methoc}_ Test Specimens

7.1 The test specimens shall be 251 mm (1 £ 0.04 in.)

wide and 100+ 2 mm (4= 0.08 in.) long. They shall be cut
! This test method is under the jurisdiction of ASTM Committee D11 on Rubber
and is the direct responsibility of Subcommittee D11.14 on Time and Temperature-
Dependent Physical Properties.
Current edition approved Dec. 10, 2002. Published January 2003. Originally * Detail drawings of this apparatus are available at a nominal cost from the
approved in 1962. Last previous edition approved in 1998 as D 2136 - 94 (1998)American Society for Testing and Materials, 100 Barr Harbor Drive, Conshohocken,
2 Annual Book of ASTM Standardgol 09.02. PA 19428. Request ADJD2136.
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TRIGGER RELEASE
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(250 £5g)

TEST SPECIMEN ~N

ALUMINUM BENDING PLATE
(375 £259. INCL. HINGE )

COATED FABRIC
SPECIMEN

_
e~

ALUMINUM STATIONARY

BENDING PLATE CLEAT /
M /
//
/
SUPPORT v'd
BASE -
R
[+] 1 2 l‘ ]
ScALE iN INCHES
FIG. 1 Bending Jig for Coated Fabrics mm n.
A 13 0.5
B 25 1
with the longer dimension parallel to the lengthwise direction c 0 .,
of the coated fabric, unless otherwise specified. E 48 1.9
7.2 At least three specimens shall be cut from each sample F 100 x 110 x 13 4x43x05
being tested G 100 X 25 X 13 4xX1X05
9 ' H 100 X 100 x 13 4x4%05
| 100 X 25 4 X1
8. Conditioning J 3 0.12
. " . _ K 3 0.12
8.1 Test specimens shall be conditioned prior to the test in L 3x3 0.12 X 0.12
accordance with the standard condition described in Test M 6 0.25

Methods D 751.
8.2 Place the test specimens between glass plates with
sufficient space between each specimen to permit the passage

of cold air during the conditioning period. Place the glass g4 \when three specimens are tested and none fracture or
plates with the specimens held in position, the bendingnhow any cracks in the coating after being tested, the material
apparatus and the gloves in the low-temperature chambegng|| pe considered to have passed the bending test. If the three

Unless otherwise specified, expose theméfd tocold, dry air - gpecimens fracture or show cracks, the material shall be
or any suitable gas at the specified temperature. considered to have failed.

9.5 If only one or two specimens show failures, test three
9. Procedure additional specimens. If any of these show fractures or coating
9.1 Atthe termination of the exposure period, and while stillcracks, the material shall then be considered to have failed.

in the test chamber, remove the specimens from between the

glass plates one at a tim#&/arning— Gloves must be worn at  10. Report

all times when handling specimens prior to making the bend 10.1 Report the following information:

test.) and place into the bending apparatus with the flexing 10'1 1 Results of the tests expressed ;sls “passed” or “failed,”

plate held into the open position by the trigger pin. Face the . : k
. . and the number of specimens tested,

side to be evaluated away from the mandrel unless otherwise 10.1.2 Temperature at which the specimens were tested

specified. 10.1.3 Duration of the exposure period, and

9.2 As soon as the specimen is in position in the bending L
apparatus, release the trigger and permit the flexing plate to 10.1.4 |dentification, date of manufacture, and date of test.

make a free fall. " )

9.3 Atfter all specimens have been tested, remove them antl- Precision and Bias
examine for fractures or coating cracks undet Bagnifica- 11.1 Since this testing makes use of a pass/fail performance
tion. During the examination, fold all specimens 180° in thecriterion, the application of the usual precision and bias
same direction as the bend during the test. analysis is not possible.

FIG. 2 Bending Jig, Schematic Dimensions
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12. Keywords

12.1 bend test; coated fabrics; flexibility; low temperature;
low temperature bend test; rubber-coated fabrics; subnormal
test temperature

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



