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Standard Test Method for
Flexibility of Resilient Flooring Materials with Cylindrical
Mandrel Apparatus *

This standard is issued under the fixed designation F 137; 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.

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

1. Scope 4. Test Specimen

1.1 This test method covers the determination of the flex- 4.1 The test specimens shall consist of a portion of the
ibility of resilient flooring materials by means of cylindrical material 2+ 0.05 in. (50*= 1.27 mm) wide and at least 9 in.
mandrel apparatus. It is especially applicable to sheet good225 mm) long.
and some tiles. 4.2 Use a die, knife, or other similar instrument to prepare

1.2 The values stated in inch-pound units are to be regardatie specimen and to produce uniform smooth edges. Do not
as standard. The values given in parentheses are for informgest specimens with nicked or fractured edges.
tion only. o

1.3 This standard does not purport to address all of the>- Conditioning
safety concerns, if any, associated with its use. It is the 5.1 Condition the test specimens for at least 24 h at #3.4
responsibility of the user of this standard to establish appro-1.8°F (23= 1°C) and 50* 5 % relative humidity, and test in
priate safety and health practices and to determine thdghe same environment. Alternatively, testing may be performed

applicability of regulatory limitations prior to use. at room temperature in an uncontrolled environment if carried
o out within 5 min.
2. Significance and Use 5.2 Specimens shall be conditioned on a flat surface. If

2.1 Flexibility is that property of a material which allows it necessary, they can be weighted to remove all curvature.
to be deformed by bending or rolling without cracking,
breaking, or other permanent defects, using whatever force & Procedure
necessary to bend or roll it. Flexibility is an important 6.1 Inthe actual flexing of the specimen, place the specimen
characteristic of flooring in that it provides for ease of handlingover a mandrel with the wearing surface face out and the major

in rolling, cutting, and fitting. axis of the specimen perpendicular to the major axis of the
mandrel.
3. Apparatus 6.2 Bend the material around the mandrel at a uniform rate

3.1 Flexibility Test Equipmentconsisting of mandrels, that through a 180° angle while holding the specimen at each end.
is, cylindrical rods with circular cross sections having outsideTake 3 to 5 s to complete the bend. Maintain a good contact
diameters of 0.25 in. (6.4 mm) and 0.50 to 5 in. (12.7 to 127between specimen and mandrel.

mm) increasing in increments of 0.5 in. (12.7 mm). The 6.3 Examine the specimen face visually in the bent position
contacting faces of the rods shall be a minimum of 2.5 in. (63.5or breaks, cracks, or other damage at the completion of the

mm) in length. bending operation. When required by the detailed specification,

3.2 Stand or Other Devigeo firmly support the mandrel in  straighten the specimen at the same rate at which it was bent
a horizontal position during the test. and examine the back for the same faults.

3.3 Conditioning Areacapable of maintaining 734 1.8°F 6.4 When a mandrel of particular diameter has been speci-
(23 = 1°C) and 50= 5 % relative humidity. fied, as for a purchase specification, use that mandrel.

3.4 Die, Knife, or Similar Instrumento prepare test speci- 6.5 Determine the smallest mandrel around which the ma-
mens with uniform smooth edges. terial may be bent without showing breaks, cracks, or other

damage. To do this, estimate the size of the mandrel over which

[ the specimen will not break. Then use a series of mandrels,
1 This test method is under the jurisdiction of ASTM Committee FO6 on Resilient€aCh one consecutively smaller than the first, until breaks or
Floor Coverings and is the direct responsibility of Subcommittee F06.20 on Testracks are exhibited. Start with a fresh specimen for each

Methods - Products Construction/Materials. separate flex
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of the smallest mandrel around which the material will not 7.3 Be careful in handling the specimens so that they are not
break (6.5) shall be as specified in the given purchaseflexed before testing.
specification. In any case, make at least two separate determi-

nations with the long dimension of the specimen parallel to the8. Report

machln_e d!rectlor_l or grain of t.he mqtenal and t\_/vo separate g 1 \when the material
determinations with the long dimension perpendicular to th
machine direction (MD) of the material.

is required to pass a specified
Enandrel, report the passing or failing of each specimen relative
to this mandrel. The passing criteria is that neither the face nor
Note 1—When the MD cannot be determined by the appearance of ththe back may exhibit breaks, cracks, or other permanent

material, two specimens shall be cut parallel to one edge of the materiddamage (a different size mandrel may be specified for machine
and two perpendicular to that set. Report that a MD could not begnd cross-machine direction).

determined. 8.2 If no mandrel diameter is specified, report the smallest
6.7 Repeat 6.1, 6.4, and 6.6 or 6.1, 6.5, and 6.6 with thenandrel around which the material may be bent without

specimen face inside against the mandrel. Examine the backhowing breaks, cracks, or other permanent damage. Average

while the specimen is still in the bent position, for cracks,the determinations in each direction (machine and cross

breaks, or other damage. Then straighten the specimens anthchine) and report separately.

examine the wearing surface. Use untested specimens for the

face inward part of the test. 9. Precision and Bias

7. Precautions 9.1 Precision and bias are currently under investigation.

7.1 When comparing materials the thicknesses should be
approximately the same. 10. Keywords
7.2 Avoid warming the specimens by hand. 10.1 cracks; flexibility; flooring; mandrel; resilient

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,
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