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This standard is issued under the fixed designation D 4166; 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 (e) indicates an editorial change since the last revision or reapproval.

1. Scope *

1.1 This test method covers the measurement of thickness of
any nonmagnetic material by means of a digital magnetic
intensity instrument.

1.2 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 and health practices and determine the applica-
bility of regulatory limitations prior to use.

1.3 There is no similar or equivalent ISO standard.

2. Summary of Test Method

2.1 In this test method, a magnetic sensing device is
calibrated and placed on one side of the material to be
measured. A magnet of known intensity is placed on the
opposite side and the distance between the magnet and the
magnetic sensing device shows as a digit that can be converted
to inch-pound or metric units by reference to a table.

3. Significance and Use

3.1 This test method is useful for measuring the wall
thickness of plastic vessels and other plastic structures where
the geometry of the equipment does not permit direct measure-
ment by conventional methods, such as micrometers, calipers,
and rulers. This test method is not limited to plastics and can be
used for all nonmagnetic materials. It provides for a rapid and
accurate thickness measurement, without the need for drilling
and repair of holes.

3.2 Accuracies are not affected by density variations, per-
mitting the measurement of composites made up of a variety of
materials of varying densities. By placement of the magnetic
source on the mold surface, thickness measurements can be
made during and after fabrication of plastic products to verify
thickness and adherence to specifications.

4. Interferences

4.1 Any instrument measuring the intensity of a magnetic
field can sometimes be influenced by a strong artificial or
natural magnetic field.

4.2 Any magnetic material located in the space between the
magnet and the sensor will distort the measurement.

4.3 A major temperature change (+10°F, +5.6°C) will cause
a slight drift in calibration, requiring a recalibration at the new
temperature prior to making the measurement.

5. Apparatus

5.1 Micro Digital Magnetic Thickness Sensor. 2

6. Sampling

6.1 Two separate measurements at each location shall be
taken. If a variation in excess of 0.01 in. (0.25 mm) appears, a
third measurement shall be taken.

7. Procedure

7.1 Calibration—Calibrate the magnetic sensing device as
follows:

7.1.1 Center the magnet supplied with the apparatus on the
end of the sensor head and depress the “set’’ button. This
establishes the zero measurement point.

7.2 Measurement:
7.2.1 Place the magnet used in the calibration procedure

(7.1) on one side of the material to be measured.
7.2.2 Place the magnetic sensing device on the opposite side

and move it in a criss-cross motion until the digit reaches its
lowest point. This denotes that the magnetic sensing device is
centered on the magnet.

7.2.3 Depress the “set’’ button to lock in the measurement
shown in the digital read-out.

7.2.4 To perform further measurements, repeat 7.1.1-7.2.3.

1 This test method is under the jurisdiction of ASTM Committee D-20 on Plastics
and is the direct responsibility of Subcommittee D20.23 on Reinforced Plastic
Piping Systems and Chemical Equipment.
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2 The Polygauge Micro Digital Magnetic Thickness Sensor, manufactured by
Polygauge, 188 Wilkinson Rd., Unit 9, Brampton, Ontario Canada L 6T 4W9, or its
equivalent has been found satisfactory for this purpose.
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8. Report

8.1 Report the following information:
8.1.1 Identification of the material or item measured,
8.1.2 Exact location where measurement was made,
8.1.3 Condition of two surfaces of material measured,
8.1.4 Number of readings taken, and
8.1.5 Date of inspection.

9. Precision and Bias

9.1 In October 1981, an interlaboratory evaluation was
conducted in an ASTM workshop. Persons interested in ob-

taining a copy of the research report of this evaluation may
contact ASTM directly.3

9.1.1 In the workshop, 80 measurements were taken using 4
separate instruments, 4 samples of varying thicknesses, and 8
individuals. The average error experienced was 0.0062 in.
(0.157 mm).

10. Keywords

10.1 plastic measurement; thickness measurement

SUMMARY OF CHANGES

This section identifies the location of selected changes to this test method. For the convenience of the user,
Committee D-20 has highlighted those changes that may impact the use of this test method. This section may
also include descriptions of the changes or reasons for the changes, or both.

D 4166–99: (1) Addition of ISO Equivalency Statement

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, at the address shown below.

This standard is copyrighted by ASTM, 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).

3 Supporting data are available from ASTM Headquarters. Request
RR:D20–1096.
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