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QH”) Designation: F 410 — 95

Standard Test Method for
Wear Layer Thickness of Resilient Floor Coverings by
Optical Measurement *

This standard is issued under the fixed designation F 410; 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 epsilonef 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 3.4 Holder—A means for holding the specimen, without
1.1 This test method covers the determination of the thickdistortion, so that the cut edge is perpendicular to the optical
ness of the wear layer of resilient non-textile floor coverings, i@xis of the microscope. _ _
tile or sheet form, with or without felt backing or foam layer, ~3-5 Sharp Knife or razor blade in a holder, for cutting the
by optical measurement. specimen. . _ .
1.2 This test method is applicable for wear layers with a 3:6 Cutting Boardof plastic, hardboard or fine-grained
minimum thickness of 0.0004 in. (0.01 mm) to a maximum hardwood. o _
thickness of 0.1 in. (2.54 mm), where measurements within 3-7 Straightedgefor guiding the cutting edge.
0.0001 in. or 0.0025 mm are tolerable. ;
1.3 The values stated in inch-pound units are to be regardeAél Test Specimen

as the standard. The values given in parentheses are for4-1 The specimen shall be cut from a properly selected
information only. sample, representing the area to be measured. It shall be

1.4 This standard does not purport to address all of the@PProximately 2 in. (50 mm) long on the edge to be measured
safety concerns, if any, associated with its use. It is thdy about 0.5 in. (13 mm) in width.
responsibility of the user of this standard to establish appro

; . ; .~ 5. Procedure
priate safety and health practices and determine the applica-

bility of regulatory limitations prior to use. 5.1 Preparation of SpecimerPlace the sample on the

cutting board with the face side up. Hold the cutting instrument
2. Significance and Use so that the plane of the blade is perpendicular to the face of the

2.1 This test method is applicable for wear layers with asample. The cutting edge of the blade should be at an angle to
minimum thickness of 0.001 in. (0.02 mm) to a maximum the horizontal that produces a clean cut. It is essential that the

thickness of 0.1 in. (2.54 mm), where measurements withirfut iS perpendicular to the face of the sample. Apply sufficient
0.0005 in. or 0.01 mm are tolerable. pressure so that a clean cut can be made completely through the
sample in one stroke, being careful not to distort the sample or
3. Apparatus turn the knife from the perpendicular. The cut should be
3.1 Compound Microscopehaving a magnification of at Straight, and at least 2 in. (50 mm) long. Make a similar cut
least 40<, equipped with an eyepiece micrometer of the rulegParallel to the fII’S't cut, about 0.5 in. (13 mm) apart. Cut each
disk or filar type. The scale shall cover approximately 0.1 in.€nd, so the specimen can be removed from the sample.
(2.54 mm) and each division shall be equal to approximately -2 Thickness Measurement
0.0004 in. (0.01 mm) at the object. Either a binocular or 5-2:1 Mount the specimen with the long edge up, the cut
standard microscope may be used. surface perpendicular to the optical axis of the microscope (see
3.2 Vertical llluminator (recommended), to illuminate the Appendix X1). _ _ _
specimen. If another source is used, the light should fall on the 5-2-2 Calibration—Calibrate the eyepiece micrometer
specimen from as nearly vertical direction as possible. against the stage micrometer, and record the calibration factor.
3.3 Stage Micrometer for calibrating the eyepiece mi- If a variable magnifica_tion (zoom) instrument, or one with
crometer. The scale shall have the smallest division equal tBdiustable tube length is used, be sure that these adjustments
0.0004 in. (0.01 mm) and shall cover at least 0.1 in. (2.54 mm)are not disturbed between calibration and measurement of the
sample.
E— 5.2.3 Measurement with Ocular MicrometefLocate the
* This test method is under the jurisdiction of ASTM Committee F-6 on Resilientspecimen under the microscope and adjust the light source.
Floor Coverings and is the direct responsibility of Subcommittee F06.20 OnFOC s the microscope so that both edaes of the wear laver are
Specialty Resilient Flooring for Human Fatigue and Injury Reduction. u . I p 9 Wi yl
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published as F 410 — 75. Last previous edition F 410 — 87.
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iy F 410
Measure the thickness by counting the rulings or the divisions S=0.115+ 0.019X, (X = thickness in mil3 1)
on the ruled disk in the eyepiece that cover the distance from coefficient of correlation= 0.96.

one edge of the wear layer to the other, and by applying the )
appropriate calibration factor. Then record this distance to the /-1.2 FOr one operator, one instrument, 3 measurements on
nearest 0.0001 in. or 0.0025 mm. Take three readings in th&/0 specimens from the same sample:

areas selected, at least 0.5 in. (13 mm) apart. S = —0.016+ 0.075 X, (X = thickness in mil} )

6. Report coefficient of correlation= 0.88. )
6.1 Average the values of the readings from the specimen to 7.1.3 Repeatability between laboratories:

the nearest 0.0001 in. (0.0025 mm) and record as the average S= —0.081+ 0.096 X, (X = thickness in mils 3)

thickness of the wear layer. Also report minimum and maxi- coefficient of correlation= 0.86 3)
mum readings to the nearest 0.0001 in. (0.0025 mm). R

o ) 7.2 Bias—The bias of this test method is not known.
7. Precision and Bias
7.1 Precision—A limited study on the test method has given 8. Keywords
the following estimates of precision:
7.1.1 Repeatability for one operator with one instrument,
measurements on two specimens of equal thickness:

8.1 measurement; optical; resilient; test; thickness; wear
ayer

APPENDIX
(Nonmandatory Information)

X1. SPECIMEN MOUNTING

X1.1 The specimen may be mounted in a small vise if cara principal division of the eyepiece micrometer, aiding accurate
is taken not to distort the specimen. It has been foundneasurement.
convenient to mount the specimen on a rectangular block of
wood or plastic, 1 by 3 bys in. (25 by 75 by 15 mm). Cover X1.2 For proper calibration technique, consult a text on
the 1 by %s side with double-face pressure-sensitive tapemicroscomﬁ
Mount the specimen on the pressure-sensitive tape. Fit the
block into the mechanical stage of the microscope. While a
mechanical stage is not essential, it makes it easy to position 2For example, Chamot and MasoHandbook of Chemical Microscopyol.
the specimen so that one edge of the wear layer is aligned withnd Ed., John Wiley and Sons, New York, NY.

The American Society for Testing and Materials 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 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, 100 Barr Harbor Drive, West Conshohocken, PA 19428.

This standard is copyrighted by ASTM, 100 Barr Harbor Drive, 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 (http://www.astm.org).
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