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Standard Test Method for

Nondestructive Measurement of Dry Film Thickness of
Nonconductive Coatings Applied to a Nonferrous Metal
Base'

This standard is issued under the fixed designation D 1400; 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.

1. Scope

1.1 This test method covers the nondestructive measurement of the dry film thickness of electrically nonconductive coating
applied over a nonferrous metal base using commercially available eddy current instruments. This test method is intended t
supplement manufacturers’ instructions for the manual operation of the gages, and is not intended to replace them.

1.2 This test method is not applicable to coatings-that are will be readily deformable under the load of the measuring
instruments, as the instrument probe must be placed directly on the coating surface to take a reading.

1.3 The values stated in Sl units are to be regarded as the standard. The values given in parentheses are for information on

1.4 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 appropriate safety and health practices and determine the applicability of regulatory
limitations prior to use.

2. Referenced Documents
2.1 ASTM Standards:

1 This test method is under the jurisdiction of ASTM Committee D-1 D01 on Paint and Related Coatings, Materials, and Applications and is the disgailitesgo
Subcommittee D01.23 on Physical Properties of Applied Paint Films.
Current edition approvee-Atg—1+5-+994. Nov. 10, 2000. Publisheg-S¢tober 1994. January 2001. Originally published as D 1400 — 56. Last previdusteditics794.
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‘ 3.1 Instruments complying with-the-coated-metal—n-instruments of-this-type;electrical-characteristics-of-a-coill-and-the probe
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4. Significance and Use

4.1 The Rany y-affected instrument probe is energized by alternating
current that induces eddy currents in the metal substrate. The eddy currents in turn create opposing alternating magnetic fields in

the substrate that modrfy the electncknal characterrstrcs ef—the—dry—#ﬂm—semeue*amptes—bemg—adheaen—ﬂeaebﬂ&yﬁand hardness
: obta ators, it probe coil. The extent of such ehanges is essential

ification for dependent upon the
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mrnrmumgrobea d-maximum-thickness-teterances-in-order-that-they-can-futfitttheir-intendes of

potential

en g tHeh as metal
struetufes the metal, and—eeﬂs—'FHs—test—methed—rs—used—te—me&sure f|Im the drstance bernq show n on the instrument meter as

thickness (mils or microns) ef-ceatings-ennonferreus—metals. the intervening coating.

5. Apparatus

5.1 Eddy Current Thickness Gagesommercially available, suitable to measure coating thickness accurately.
I 5.2 NeneendueﬂveCoatrng Thrckness—Shrms—feFealﬂarat-rﬁms Standards W|th assrgned vaIues traceabte to N national S

standards are-av e; 0 ; measured to t
i 5tA e+ i -D 1005. avallable

6. Test Specimens

I 6.1 When this test method is used in the field, the specimen is the coated structure or article on which the dry film thickness
is to be evaluated.
6.2 For laboratory use, apply the materials to be tested to panels-ef-the-eemposition similar roughness, shape, thickness, and
surface-conditions composition on which it is desired to determine the thickness.

Note 1—Applicable test panel description and surface preparation methods are given in Practices D 1730.
Note 2—Coatings should be applied in accordance with Practices D 823, or as agreed upon between the purchaser and the seller.

7. Verification of Calibration of Apparatus

F1-Calibrate-the-instrumentin-an-area-free
7.1 Drfferent gage manufacturers foIIow dlfferent methods—et—s%ray—nﬁgneﬂeﬂetds—sueh—as—pewetehnes—generators, calibration

alibrated. adjustment.

Verrfy calrbrat|on accordrnq to manufacturers mstructrons

7.2 Use a bare section of the substrate after the specified surface preparation method has been accomplished. If an uncoate
section of the substrate is not available, an uncoated-testpanels-similar to panel of the same metal type on over which the specifiec
preparation has been performed may be used.

7—3—Seteet—ea4+bratren—shrm5—rn—the—e*pected

7.3 Use nonconductive thickne i i i i thickness,
eat+brate+he—mstrbma%at—3—mﬂs4¥en—eheetem&eal+b+aﬂen—usrng shrms—et—beth—a—leeseeand—greaterthrekness—te—determlne the

thicknessrange-overwhich-theinstrumentis-calibrated—The-limits-ef this range verify calibration or test blocks bearing calibrated

2 Annual Book of ASTM Standardgol 06.01.
3 Annual Book of ASTM Standardgol 02.05.
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nonconductive coatings that a anufacture

s%ated—aee&raey—éfeee*anﬂe—]:e%)—traceable to a suitable natlonal standard

7.4 Follow the manufacturer’s instructions for the specific adjustment of the instrument.

7.5 Measure the thickness of a series of calibration standards covering the expected range of coating thickness. To guard agail
measuring with an inaccurate gage, recheck the gage at regular intervals. That interval should be set and maintained throughc
the control process.

7.6 If the substrate material to be tested changes in roughness, shape, thickness or composition, re-verify calibration and adjt
as necessary.

8. Procedure

8.1 Use the instrument only after it has been calibrated in accordance with Section 7.

8.2 Ensure that the coating is dry prior to use of the instrument.

8.3 Inspect the probe tip and surface to be measured-te-assure ensure that they are clean, o. Otherwise erroneous readings
result.

8.4 Take readings in areas free-of-vibration,—eleetrical, electrical or magnetic fields.

8—5—H—threkFress—read-mgs—are—fetmd—te—be—et&s+de the

8.5 Verify calibratio e : he-calibratiol

be#ere—duﬁhg—aﬁd—aﬁeeeaeh—use Qerlod caIIy to ensure that the mstrument contlnues to read properly If the instrument is foun
to be out of adjustment, remeasure the thicknesses taken since the last satisfactory calibration check was made.

8.6 Take a sufficient number of readings to characterize the surface.

8.6.1 For laboratory measurements a recommended minimum is of three=3-ftb by-6-+—73.50-mm (3 by-150-mm)panel
6-in.) panel, and more in proportion to size.

8.6.2 For field measurements a recommended minimum is five determinations at random for eveérglDa@ftof the surface
area. Each of the five determinations should be the mean of three separate gage readings within thé/aiea{@Ranm) 4-cm
(1.5-in. ) diameter circle.

8.7 Take measurements-ro-closerthan1ir—25-mm)-to an at least 13/nim) (away from any edge er-3-ir—#5+mm) to
anether-mass corner-of-metal. the specimen—H-such-measurements-are-necessary, it is necessary to measure¥eloser than
recheck the-ealibration base metal reading in the specific areas to determine the extent of the effect (if any)-the-edge or mass
metal has on the-irstramentreading. measurement.

9. Report

9.1 Report the following information:=the

9.1.1 instrument used, serial numbers,

9.1.2 ranges-and mean of the thickness readings fou, and

9-B1.3 depending upon the applicatien-tmay-be-useful to record the individual readings as well.

10. Precision and Bias

10.1 Precision—On-the-basis-efan-interaberatory—A new round-robin study-ofthistestmethod,conductedto-determine was

performed recently. Data are being analyzed statistically. When completeei—the—preeision—of-severat-types—of-instrument ir
measaﬁag+mederate—mﬂge—e#eea%mg+hrekﬁeeses—the—mﬂ=alaboratory requrred repeatabmty—aﬁd—m{eﬂaberatery—coefﬁcrem

reproducibility sectrons ofv ee ere found to this test method wil
i i 2 it P a should b

valﬂes—gweﬂ—ﬂﬁable—l—feﬁhe—appreprhate—fﬂm—threkness an ASTM research report

10.2 Bias—The bias for this test method for measuring dry film thickness cannot be measured at this time, because eacl
instrument has its own bias.

11. Keywords

11.1 coating thickness; dry film thickness; Eddy current thickness gages; nondestructive thickness; paint thickness



D 1400 — 9400

ulf

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).



