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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tagk of technical committees is to prepare International Standards. Draft International Stanglards
adopted by fhe technical committees are circulated to the member bodies for voting. Publication¥as an
International|Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the,subject of gatent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 19840 was prepared by Technical Committee ISO/TC 35, Paints and varnishe§, Subcommittee SC 14,
Protective pgint systems for steel structures.

This second |edition cancels and replaces the first edition (ISO 19840:2004); which has been technically and
editorially reyised as follows:

a) the desdriptions in 4.2 of the principle of the measurement methods-have been improved,;
b) a description of eddy current measurement equipment has been introduced (see 5.2.4);

c) Figure 1| has been made language-independent;

d) inline AB in Annex E, the references to lines A7 and A8 have been corrected to A6 and A7;
e) inline Bfl in Annex E, the reference to ISO 8508=1 has been corrected to “the relevant part of ISO 8501”;

f) a Bibliography has been added for the informative references ISO 8501-1 to ISO 8501-4.
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Introduction

This International Standard supplements the ISO 12944 series with regard to the measurement and acceptance
criteria for the thickness of a dry film. If specified or agreed, the standard can also be used for other applications.

The objective of this International Standard is to achieve uniformity of practice for measuring the dry-film
thickness of a coating on a roughened surface. The chosen methods entail the measurement of dry-film
thickness using measurement instruments based on the permanent magnet principle and the inductive magnet
principle. Instruments using the eddy current principle can be used but their use is normally on non-ferrous
metal surfaces.

If a ¢oating is applied to a roughened steel substrate, the measurement of its dry-film thickgess is more
complicated than for smooth surfaces. Roughened steel substrates include those prepared-by. abrasive blast-
clearfing or abrading.

The effect of surface roughness on the measurement result increases with profile depths but the result will also
depehd on the design of the measurement probe and the thickness of the coating

Annex A, which is informative, is a method based on adjusting the instrument.to known thicknessgs on a rough
surface. In this method, no correction value is used. In this standard, individual readings are uged. Annex B
describes a method for multiple readings. The methods in Annexes A and B are intended to bg used only if
specified or agreed.

© 1SO 2012 — All rights reserved \%
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INTERNATIONAL STANDARD

ISO 19840:2012(E)

Paints and varnishes — Corrosion protection of steel structures
by protective paint systems — Measurement of, and acceptance
criteria for, the thickness of dry films on rough surfaces
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nternational Standard specifies a procedure for the verification of dry-film thickness against
nickness on rough surfaces, including the adjustment of the instruments used, the definition
, sampling plans, measurement methods and acceptance/rejection criteria.

ne purposes of this standard, any specified thickness is taken to be nominal as, defined in |
he dry-film thickness is the typical thickness above the peaks of the surface profile.

procedure described in this International Standard is based on the use 6f instruments of th

ness on a smooth surface and adjusted if necessary.

urements taken on a coating on a roughened steel substrate wilktherefore be higher than thg
b the peaks of the profile. The thickness of the dry film abdve the peaks of the profile is d
ment reading minus an appropriate correction value.

Hry-film thickness is obtained by using the appropriate correction value applied to readin
tment on a smooth, flat steel surface.

e individual readings, based on adjustment on‘a smooth, flat steel surface without the use
s, are specified or agreed, it is important,to recognize that this method does not confq

Interpational Standard.
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standard is applicable if the nominal dry-film thickness is 40 um or greater.

If the nominal thickness isdess than the surface roughness of the substrate, the uncertainty of the
Crease.
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ormative references

ollowing referenced documents are indispensable for the application of this documen
nces, only the.edition cited applies. For undated references, the latest edition of the referenc
ding any<aimendments) applies.

2808, \Paints and varnishes — Determination of film thickness
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ce profile comparators for the assessment of abrasive blast-cleaned surfaces

Surface
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ISO 12944-1, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —

Part

1: General introduction

ISO 12944-2, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Part 2: Classification of environments

ISO 12944-3, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Part 3: Design considerations

ISO 12944-4, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Part 4: Types of surface and surface preparation
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ISO 12944-5, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Part 5: Protective paint systems

ISO 12944-6, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Part 6: Laboratory performance test methods

ISO 12944-7, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Part 7: Execution and supervision of paint work

ISO 12944-8, Paints and varnishes — Corrosion protection of steel structures by protective paint systems —
Part 8: Development of specifications for new work and maintenance

3 Terms @gnd definitions
For the purpgses of this document, the following terms and definitions apply.

341
dry-film thigkness
DFT
thickness of p coating remaining over the peaks of a rough surface when the coating-has hardened

3.2
individual r¢ading
figure displayed by the film thickness instrument

3.3
correction alue
allowance fof the influence of the abrasive blast-cleaned or otherwise roughened surface on the reading ¢f the
film thickness instrument

3.4
individual dry-film thickness
individual reading minus a correction value

3.5
mean dry-film thickness
arithmetic mean of all the individual dry-film thicknesses in the inspection area

3.6
nominal dry-film thickness
NDFT
dry-film thickness specified4or each coat or for the whole paint system to achieve the required durability

3.7
inspection%rea

designated dred for which a sampling plan is established and which can be the whole structure or sectigns of
the whole structure

3.8
sampling plan
plan which defines the number of measurements to be taken on an inspection area

3.9

adjustment

process of aligning the readings of a dry-film thickness gauge to known thickness values in order to improve
the accuracy of the gauge on a specific surface or within a specific portion of its measurement range

2 © 1S0 2012 — All rights reserved
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surface profile
micro-roughness of a surface

NOTE

[ISO

3.1
maxi

This is generally expressed as the height of the major peaks relative to the major valleys.

8503-1:2012]

mum dry-film thickness

highest acceptable dry-film thickness above which the performance of the paint or the paint system might be impaired
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Principle

General

hickness of the coating on the prepared steel surface is measured using. one of the no
bds described in ISO 2808. The measurement instruments used are adjusted. For the me
ling plan is laid down as well as an appropriate correction value.

nternational Standard also specifies criteria which are used with regard to acceptance or nor
n thickness values.

Principle of the applicable measurement methods

Permanent-magnet principle

ments of this type produce a static magnetic field. They measure the magnetic field streng
anent magnet and a magnetic substrate. Thé-magnetic field strength is related to the coatin

Pull-off permanent-magnet pringiple

ments of this type produce a_static magnetic field. They measure the force required to g
etic attraction between a magnet and a magnetic substrate. This force is related to the coati

Magnetic-induction-principle

ments of this type tis€ an electronic probe to generate a magnetic field with either a perme
a Hall sensor){or-an electromagnet (with an electromagnetic induction coil). They produ
ness measurement by measuring the change in magnetic field strength within their probg
mity of the~miagnetic substrate. The magnetic field strength is related to the coating thickneg

Other methods using a similar principle are available.

n-destructive
asurement, a

-acceptance

h between a
j thickness.

vercome the
ng thickness.

nent magnet
ce a coating
s due to the
S.

424

Bl i eipt

Instruments of this type — mainly used on non-magnetic metal substrates — produce a varying high-frequency
magnetic field. They measure the magnetic field strength produced by eddy currents caused by the probe in a
conductive substrate. The magnetic field strength is related to the coating thickness.

5 Apparatus and materials

5.1

General

Allinstruments for measuring dry-film thicknesses will give variable values within very small areas on roughened
surfaces due to the influence of the surface roughness and the variations inherent in the method(s) used to
apply the paint.

© 18O
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The type of measurement equipment and material shall be specified or agreed between the interested parties
before the measurements commence.

5.2 Measurement equipment using a magnetic field

5.2.1

Electromagnet

Instruments using this principle may be equipped with either a single- or twin-pole probe.

This equipment may incorporate a statistical capability. This enables the minimum, maximum, mean and
standard deviation to be calculated.

When using
and 270° fro
around the fi

represents the dry-film thickness at the particular spot. In this case, the arithmetic mean-value of the

readings is u

5.2.2 Permanent magnet

Instruments
contacts whi

When using
and 270° fro
around the fi

represents the dry-film thickness at the particular spot. In thisigase, the arithmetic mean value of the

readings is u

5.2.3 Magn

This type of
Various form
type to which
from the coa

Instruments
lower level o
this adjustmg

52.4 Eddy]

This type of
magnetic fiel
of coatings o

A twin-poled instrument, it is recommended that the instrument be moved to positions 907
m the original position where the first reading was made, for example the instrument.is pi
rst point of measurement. The mean value of the four readings taken should be detefmine

sed in place of an individual reading.

Df this type incorporate a permanent magnet with one or more polesin the form of hemisph
Ch are placed on the coated surface.

A twin-poled instrument, it is recommended that the instrument be moved to positions 90°,
m the original position where the first reading was made, for example the instrument is pi
Ist point of measurement. The mean value of the fourreadings taken should be determine

sed in place of an individual reading.
etic pull-off
instrument most commonly incorporates a permanent magnet to which is attached a s

5 of the instrument are available, including a simple pencil type, a spring balance type and an
tension is applied by turning acalibrated circular dial until the magnet and attached spring d
ed surface.

180°
voted
i and
four

erical

180°
voted
i and
four

bring.
other
btach

s described in 5.2.2 and-5.2.3 have a fixed scale graduation and should only be used when a

f accuracy can be aecepted. They can only be adjusted at one particular point on the scalg
nt will have a limjted-effect on calibration over the full range.

current

nstrumeht’'commonly utilizes an electromagnet to produce a magnetic field. The strength
1 isselated to the coating thickness. These instruments are mainly used to measure the thich
nmen-magnetic (i.e. non-ferrous) metal substrates.

, and

bf the
ness

5.3 Materials

5.3.1

Foils/shims

Foils/shims with verified thickness with assigned values traceable to recognized standards and with thicknesses
above the dry-film thickness to be measured are preferred.

The use of other foils/shims is permitted provided they are verified by a traceable method.

Care should be taken to ensure that foils/shims are in good condition before they are used. Foils/shims will
wear more quickly when used on roughened surfaces.

© 1SO 2012 — All rights reserved
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5.3.2 Uncoated test plates

Use an uncoated, smooth, flat, visually clean, square, rectangular or circular steel test plate free of mill scale

and

at least 3 mm thick and with a minimum side or diameter of 25 mm.

5.3.3 Pre-coated test plates

Use certified, smooth, flat, visually clean pre-coated steel test plates with assigned values traceable to
recognized standards and with coating thicknesses near to the expected dry-film thickness to be measured.

The dimensions shall be at least equal to those specified in 5.3.2.
6 PRrocedure
6.1 [Sampling plan
The gsampling plan defines the number of measurements to be taken in an inspection-area. If the structure has
not been divided into individual inspection areas, the whole structure is considered as the inspeg¢tion area for
meaguring the dry-film thickness.
NOTH Inspection areas will normally be defined in the project specification fsee also ISO 12944-7 and SO 12944-8).
The procedures for areas requiring special consideration, such as4velds, edges, corners, fixtures, areas with
obsefved defects, shall be agreed by the interested parties. For more details, see Annex C.
The minimum number of randomly taken measurements to“be taken for verifying the dry-film thickness on
inspgction areas is given in Table 1. The number of measurements given is generally considered as being
repregsentative for inspection areas for the purposes,of'this International Standard. This number shall be
increpsed for inspection areas having a difficult configuration with regard to paint application or measurement
or limitations in accessibility (difficult areas). Each\difficult area, e.g. stiffeners, brackets, supparts, attached
piping, shall have additional random measurenients taken appropriate to its area in accordance |with Table 1,
over and above the random measurementsin-the inspection area.
Table 1 — Sampling plan
ﬁreallength of Minimum number of measurements Maximum number of measurements
inspection area allowed to be repefpted
(see 6.3)
m2 orm
up to 1 5 1
above 1t0 3 10 2
above 3 to 10 15 3
above 10:{0/30 20 4
hboye 30 to 100 30 6
above 1002 add 10 for every additional 100 m2 or 100 m or 20 % of the minimum nymber of
part thereof measurements
a  Areas above 1 000 m2 or m should be divided into smaller inspection areas.
6.2 Adjustment of the instrument

Before use, it shall be ascertained that the instrument is in good working condition and correctly adjusted. Verification
shall then be carried out on uncoated test plates (5.3.2) at zero and with verified foils/shims (5.3.1) above and below
the specified dry-film thickness. Pre-coated test plates (5.3.3) may be used instead of verified foils/shims.

© 1SO 2012 — All rights reserved
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If the result of the verification is outside the range given by the manufacturer, the instrument shall not be used.

NOTE Adjustment is carried out by the user in most cases. Calibration, on the other hand, is the process of setting
and recording the thickness values displayed on a dry-film thickness gauge to known values of thickness across the range
of the gauge. Calibration is carried out by the gauge manufacturer using traceable thickness standards in most cases.

6.3 Measurement

Measurements on the dry film shall only be taken after instrument accuracy has been checked in accordance
with 6.2. The measurement instrument shall then be used in accordance with the instrument manufacturer’s
instructions.

Following completion of a series of measurements, and preferably during the measurements, the adjustment pf the
instrument shall be re-verified. If this is not in accordance with 6.2, the results of the measurements shall be rejgcted.

When, during a series of measurements, an individual dry-film thickness value does not meet @\criterion [see
9 b) and d)], [a repeated measurement not more than 10 mm from the point of the first measurement shall be
carried out. The first value shall then be rejected and replaced by the result of the repeated-measurement| This
new measurgment will then be the individual dry-film thickness. If this individual dry-filmthickness does not|meet
the criterion (see Clause 9), it shall not be replaced. For maximum numbers of repeatedyrieasurements within an
inspection area see Table 1. The number of replaced measurements shall be indi¢ated in the test report.

The sampling plan shall be completed even if values do not meet the criteria,Unless otherwise agreed.

7 Correction values

If the surfacg profile is known and conforms to ISO 8503-1, cort&ction values given in Table 2 shall be uged.

Table 2 — Correction values

Surface profile in accordance with | Correction value
1ISO 8503-1 um
Fine 10
Medium 25
Coarse 40

The specificgtion/contract might tequire the determination of a specific correction value, that is a correction jalue
determined dn the abrasive blast:cleaned or otherwise roughened substrate with the particular dry-film thickness
instrument being used. In this.case, the correction value shall be determined in accordance with Annex D.

If the surface profile is Aotknown and an uncoated sample is not available, a correction value of 25 um shall be used.

If a sample ghowingthe surface profile is available and the profile is not in accordance with ISO 8503-], the
correction vglue-shall be determined in accordance with Annex D.

If a correction value is used, it shall be subtracted from the individual reading to give the individual dry-film
thickness in micrometres.

NOTE 1 The correction value is applied once to every reading, no matter if the coating consists of a single layer or
multiple layers (see illustration in Figure 1).

NOTE 2 For deviating surface profiles or in the case of particular agreements between the interested parties, a method
for determining the correction value to be used is given in Annex D.

6 © 1S0 2012 — All rights reserved
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DFT
DFT
_—4
DFT
l =
2
/\M/\/\NW\/\/\/\/\/\/\/\/\ ALy~ /\/\/\/\/
| | —
Key
DFT + individual reading — 25 pm
1 slibstrate
2 pliming coat
3 irtermediate coat
4  tgp coat
Figure 1 — Example of single- and multiple-layer measurements for “medium” pr
8 Expression of results

The
thick
(an)i

results of the measurements shall be recorded (see Clause 10) and indicated as indivi
nesses (see 3.4), expressed in ym or mm,(as appropriate. The mean dry-film thickness(es)
nspection area(s) shall also be given.

9 Acceptance/rejection criteria

For ttrLe acceptance of an inspection area, the following criteria shall be fulfilled:

bfile

dual dry-film
belonging to

the nominal

ided that the
hents taken;

m thickness.

a) e arithmetic mean of\all the individual dry-film thicknesses shall be equal to or greater than
dry-film thickness (NDFT);

b) all individual dry*film thicknesses shall be equal to or above 80 % of the NDFT;

¢) ipdividualdry-film thicknesses between 80 % of the NDFT and the NDFT are acceptable pro

umber ofithese measurements is less than 20 % of the total number of individual measurer

d) alldndividual dry-film thicknesses shall be less than or equal to the specified maximum dry-fi
IFitTs ot specified, see 1ISO 129445,

NOTE For verifying dry-film thicknesses as given in ISO 12944-5, acceptance criteria are given therein.

The criteria defined above include all measurement uncertainties (for example instrument accuracy, operator

skill),

provided that the requirements of this International Standard have been met.

If the acceptance criteria above are not met, the inspection area shall be rejected (see also ISO 12944 series).

© 18O

2012 — All rights reserved


https://standardsiso.com/api/?name=4d40830b98c7769f46eecac2b65a8264

ISO 19840:2012(E)

10 Test report

The test report shall contain at least the following information:

a) areference to this International Standard (ISO 19840:2012);

b) all details necessary to identify the paint or paint system tested;
c) all details necessary to identify the substrate;

d) all details necessary to identify the surface preparation of the substrate:

e) the meapurement instrument used (including serial number);
f)  the method used for adjusting the instrument;

g) the corrgction value used;

h) the numper of repeated measurements;

i)  the resu|ts of the measurements, as indicated in Clause 8;

j) the identification of inspection areas, and whether or not the acceptarce criteria for each inspgction
area wefe met;

k) the ambjent temperature during the measurements (see Note 1);
I)  the surface temperature during the measurements;
NOTE 1 Approximate temperature is importantinformationforverifying the circumstances during the measurement.
Extreme femperatures can affect instrument performance. See the technical information provided by the instriiment
manufaciurer.
m) any supplementary information, as required, e.g{minimum and/or maximum film thickness, standard devigtion;

n) the date|of the measurements;

NOTE 2 [ Anexample of a form for a test report is given in Annex E. This example is also applicable when using the
methods|described in Annexes A and B.

o) the namg(s) of the inspector(s),who conducted the DFT testing.

8 © 1S0 2012 — All rights reserved
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Annex A
(informative)

Method based on adjusting the instrument to known thicknesses on a

A1

This

or otk

rough surface

General

erwise mechanically roughened substrate, based on adjusting the instrument to knoewn thic

rough surface representative of the surface to be measured.

Whe
parag

A.2

A.2.1
the p

A.2.2
it is tq

A.2.3
treatq

h using this method, the following details of this International Standard 'do not apply:
jraph 3; Clause 1, paragraph 2; 6.1; Clause 7; and Clause 10, item Q).

Adjustment of the instrument

Before adjustment, check the power supply to the instrument to ensure that is adequate. Al
robe and the surface to be measured are clean and uncentaminated.

On commencement of the measurement, adjust the instrument in the environment and at t
b be used. Particular attention should be paid to-the following:

that the operating temperature of the insttrument and the probe has been reached prior to ca
that there are no sources of magnetic disturbance nearby, for example electric cables, welding unit

that the object to be measured doees not vibrate when the adjustment is carried out.

Use for the adjustment-an’unpainted section of the steel structure which has been clea
bd in exactly the same way-as the painted sections. If this is not possible, a special adjustmer]

be provided which is, in itsimaterial properties that can affect the film thickness measurement,

steel
of the
caus

NOT

Therg

A.2.

structure and has been cleaned and pre-treated in the same way. The electrical and magne
substrate can ¥ary depending on differences in its chemical composition and morphological
bd by differentcheat treatment.

B As:a'rule, the effect of substrate thickness is manifest in substrates up to a thickness of approx

after, ibdeclines. At a substrate thickness of above approximately 5 mm, the effect is generally insign

hnnex describes a method of measuring the dry-film thickness of a coating on an abrasive blast-cleaned

nesses on a

Introduction,

50 check that

he site where

libration;

5, generators;

ned and pre-
t sample can
similar to the
tic properties
tructure, e.g.

imately 1 mm.
ficant.

 WAN) H 4 ol 1 & 1 el ot T T 4
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table for the

measurement object. Select suitable calibrated shims for the measurement range. One shim should be thinner
and one thicker than the NDFT of the coat(s) on the measurement object. Place the thinner shim on the unpainted
surface and the probe on the shim. Adjust the scale reading to the value of the shim. Then place the thicker
shim on the unpainted surface and repeat the procedure. Check an intermediate-value shim to ensure that the
adjustment is correct.

The

instrument is now ready for use.

For some instruments, setting to zero is required with the probe on the prepared but uncoated surface. On blast-
cleaned surfaces such a procedure will introduce errors. To minimize measurement errors on a blast-cleaned surface,
it is recommended that at least one of the shims used for adjustment be thinner than the film to be measured.

© 1SO 2012 — All rights reserved
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A.2.5 If the instrument cannot be adjusted to fully agree with the different shims, a calibration curve showing
correct values as a function of the reading may be plotted as an aid to making the measurements.

A.2.6 When the instrument range is changed, adjust the instrument again. In the event of extensive
measurements, checking of the instrument using shims at least once per hour is necessary. If discrepancies
occur, the instrument adjustment should be repeated.

A.3 Statistical instruments

Some instruments allow adjustment to mean values obtained from a series of readings performed on different parts

of the surfacs

. Olnce such agjustment IS more representative of the surface, the reading variatons will dimin sh.
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Annex B
(informative)

Multiple readings

B.1 Multiple readings on a test area

A cir¢ular surface of diameter 30 mm of the inspection area is used as the test area, and nidlf]
are taken within this test area. If the number of readings is not specified in the contract of"sped
individual readings (see 3.2) are taken. The acceptance/rejection criterion is then based on t
mear} of these multiple readings; no significance is attached to any individual reading when this a

B.2| Number and distribution of test areas

The pumber of test areas and their distribution should be as given in Table 1 for inspection areas|

ple readings
ification, five
ne arithmetic
hnex is used.
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Annex C
(informative)

Areas requiring special consideration

Coating thickness gauges based on magnetic principles are affected by the magnetic properties, the shape
and the surface finish of the substrate under test.

Ideally, gauges should be adjusted using a sample of steel which is truly representative of the substrelate to

be tested. It|is, however, recognized that this is not a practical procedure in many inspection environm
for example when the substrate is not accessible as it has been coated before testing commences or
processing such as welding, cutting, bending, etc., has changed the nature of the substrate.
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surface finis
weld materia
specific desi
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nces, the effect of these changes will be small compared to the effect)ofithe blast-cle
h which is dealt with in the main body of this International Standard. Care needs to be takq
, on areas at or close to the edges of the substrate, and at or close to bends as, depending @
hn of the coating thickness gauge, the effect will be most noticeablefin these areas.

actice to identify critical areas of the structure that are affeetéd by welding, cutting, be
bcesses which change the shape, thickness, magnetic propgrties (due to work hardening,
C.) or surface finish (due to impact damage, handling defects, etc.) and to measure the coatin
ising agreed special procedures.

, test areas within 15 mm of edges, welds, holes, éete., should be considered as requiring sj

s of gauges will quote parameters such as minimum substrate thickness and minimum sg

t the user can determine when the application under consideration is going to affect the n
of the gauge.

practical assessment of these localeffects can be carried out on an uncoated and blast-cleaned san
concerned to determine the efféct on the zero adjustment of a gauge set up on an uncoated, smoot
t plate as defined in 5.3.2.

bn of the sample is influencing the readings of the gauge on a representative foil/shim of k
will show up as @-yariation with respect to readings on the foil/shim on the more usual
| substrate. Readings should preferably be taken on a foil/shim of thickness representative
measured, first on the affected area and then on an unaffected area adjacent to the affected
ngs differBy'more than 10 ym and the area is deemed to be critical, the gauge should be adj
bxample-to compensate for the effects. Readings taken in this way should be noted separ
theltest results.
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Annex D
(normative)

Determination of a specific correction value

When a specific correction value is to be determined, proceed as follows:

justment for
intermediate values following the manufacturer’s specification.

Use the adjusted instrument on the blast-cleaned or otherwise roughened surface to’check|a measured
foil/slhim of approximately 125 um thickness (but not less than 115 ym or greater than 160 pm). Using the
foil/slhim, take 10 measurements at different points on the blast-cleaned or otherwise foughened surface and
determine the arithmetic mean value. From the mean value, subtract the known value of the foil tHickness. The
valug obtained is the correction value.
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