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This standard is issued under the fixed designation D4417; the number immediately following the designation indicates the year of This standard is issued under the fixed designation D4417; the number immediately following the designation indicates the year of 

originoriginal adoption or, in al adoption or, in the case of the case of revisrevision, the ion, the year of year of last revisiolast revision. A number in n. A number in parenparenthesetheses indicates the year s indicates the year of last of last reapprreapproval. Aoval. A
superscript epsilon (superscript epsilon (´́) indicates an editorial change since the last revision or reapproval.) indicates an editorial change since the last revision or reapproval.

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

1. 1. ScoScopepe

1.1 1.1 These test methods cover the descriptioThese test methods cover the description of n of technitechniquesques

for measuring the profile of abrasive blast cleaned surfaces infor measuring the profile of abrasive blast cleaned surfaces in

the the fieldfield, , shoshop, p, and and lablaboraoratortoryy. . TheThere re are are othother er techtechniqniquesues

suitable for laboratory use not covered by these test methods.suitable for laboratory use not covered by these test methods.

1.2 1.2 MethoMethod B d B may also be appropriamay also be appropriate to te to the measuremthe measurementent

of profile produced by using power tools.of profile produced by using power tools.

NNOTEOTE 1—The Method B procedure in this standard was developed for 1—The Method B procedure in this standard was developed for

use on flat surfaces. Depending on the radius of the surface, the resultsuse on flat surfaces. Depending on the radius of the surface, the resultscould have greater variability with lower values and averages.could have greater variability with lower values and averages.

1.3 1.3 SSPC standard SSPC-PSSPC standard SSPC-PA 17 A 17 provprovides additional guid-ides additional guid-

ance for determining conformance with surface profile require-ance for determining conformance with surface profile require-

ments.ments.

1.4 1.4 The valuThe values stated in SI es stated in SI uniunits are ts are to be to be regregardarded as ed as thethe

standard. The values given in parentheses are for informationstandard. The values given in parentheses are for information

only.only.

1.51.5   This stand  This standarard d doedoes s not purponot purport rt to to addaddreress ss all of all of thethe

sasafetfety y coconcncerernsns, , if if ananyy, , asassosociaciateted d wiwith th its its ususe. e. It It is is ththee

responsibility of the user of this standard to establish appro-responsibility of the user of this standard to establish appro-

 priate  priate safety, safety, health, health, and and environmental environmental practices practices and and deter-deter-

mine the applicability of regulatory limitations prior to use.mine the applicability of regulatory limitations prior to use.

1.61.6   This   This intinternernatiationaonal l stastandandard rd was was devdeveloeloped ped in in accaccoror--

dance with internationally recognized principles on standard-dance with internationally recognized principles on standard-
izaizatiotion n esestatablblisishehed d in in ththe e DeDeciscisioion n on on PrPrinincipcipleles s fofor r ththee

 Development  Development of of International International Standards, Standards, Guides Guides and and Recom-Recom-

mendations issued by the World Trade Organization Technicalmendations issued by the World Trade Organization Technical

 Barriers  Barriers to to Trade Trade (TBT) (TBT) Committee.Committee.

2. 2. ReferencReferenced Documentsed Documents

2.12.1   ASTM Standards:  ASTM Standards:22

D7127D7127 Test Method for Measurement of Surface Roughness Test Method for Measurement of Surface Roughness

of Abrasive Blast Cleaned Metal Surfaces Using a Por-of Abrasive Blast Cleaned Metal Surfaces Using a Por-

table table Stylus InstrumenStylus Instrumentt

E177E177  Practice for Use of the Terms Precision and Bias in  Practice for Use of the Terms Precision and Bias in

ASTM Test MethodsASTM Test Methods

E691E691  PracticPractice e for for ConduConducting an cting an InterlInterlaboraaboratory Study tory Study toto

Determine the Precision of a Test MethodDetermine the Precision of a Test Method

2.22.2   SSPC Standard:  SSPC Standard:33

SSPC-PSSPC-PA A 1717  ProcedProcedure ure for for DetermDetermining ining ConfoConformance rmance toto

SteeSteel l ProProfile/file/SurSurface face RouRoughnghness/ess/PeaPeak k CouCount nt RequRequire-ire-

mentsments

2.32.3   ASME Standard:  ASME Standard:44

ASME ASME B46.1-B46.1-20022002  SurSurface face TTextextureure, , SurSurfacface e RouRoughnghnessess

Waviness and LayWaviness and Lay

2.42.4   ISO Standards:  ISO Standards:55

ISISO O 42428787: :  19199797  GeomGeometricetrical al ProProducduct t SpecSpecificatificationionss

(GPS(GPS)—Su)—Surfacrface e TTextuexture: re: ProProfile file MethMethod—od—TTermserms,,

DefinitiDefinitions, ons, and and SurfaSurface ce ParameParametersters

3. 3. TTerminologyerminology

3.13.1  Definitions of Terms Specific to This Standard: Definitions of Terms Specific to This Standard:

11 These test methods are under the jurisdiction of ASTM CommitteeThese test methods are under the jurisdiction of ASTM Committee    D01D01    onon

PaiPaint nt and and RelRelateated d CoaCoatintings, gs, MatMaterierialsals, , and Applicand Applicatiations ons and and are are the the dirdirectect

responsibility of Subcommitteeresponsibility of Subcommittee D01.46 D01.46  on Industrial Protective Coatings.  on Industrial Protective Coatings.
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3.1.13.1.1   deadband, n—   deadband, n— that distance above and below the that distance above and below the meanmean

linline e ththat at a a cocontntininuouous us ststylylus us tratrace ce linline e mumust st crcrososs s in in bobothth

directions (up and down) to count as a single peak.directions (up and down) to count as a single peak.

3.1.23.1.2   evaluation length, n—   evaluation length, n— a sequence of five consecutivea sequence of five consecutive

stylus sampling stylus sampling lengthlengths.s.

3.1.33.1.3   H, n—   H, n— the the aveaveragrage e of of the the maxmaximuimum m peapeak-tk-to-vo-vallealleyy

height distances obtained by measuring the thickness of replicaheight distances obtained by measuring the thickness of replica

tape.tape.

3.1.3.13.1.3.1   Discussion—   Discussion— HHLL
  is   is the the thicthicknekness ss meameasursuremeement nt ad-ad-

 justed  justed for for tape tape non-linearitynon-linearity..

3.1.43.1.4   Pd (peak density), n—   Pd (peak density), n— the number of peaks per unitthe number of peaks per unit

area obtained from burnished replica tape.area obtained from burnished replica tape.

3.1.53.1.5   peak, n—   peak, n— a high point in a surface profile.a high point in a surface profile.

3.1.63.1.6  Rpc (peak count), n—  Rpc (peak count), n— the number of peak/valley pairs,the number of peak/valley pairs,

per unit per unit of length, extending outsidof length, extending outside e a a “deadb“deadband” centered onand” centered on

the mean line of a stylus trace.the mean line of a stylus trace.

3.1.6.13.1.6.1   Discussion—   Discussion— FoFor r ththe e pupurprposose e of of    RpcRpc,  ,  a  a  ppeeaak  k  iiss

defined relativdefined relative to e to an upper and an upper and lower height thresholower height threshold. This isld. This is

a single number (peak count threshold) and is the distance froma single number (peak count threshold) and is the distance from

a lower threshold to an upper threshold centered on the meana lower threshold to an upper threshold centered on the mean

line of the profile.line of the profile.

3.1.73.1.7   Rt, n—   Rt, n— the vertical distance between the highest peak the vertical distance between the highest peak 

and the lowest valley within any given stylus evaluation length.and the lowest valley within any given stylus evaluation length.
3.1.83.1.8   sampling length, n—   sampling length, n— the nominal distance parallel tothe nominal distance parallel to

the surface within which surface parameters are determined.the surface within which surface parameters are determined.

3.1.93.1.9   su  surfarface ce prprofilofile, e, n— n— ththe e heheigight ht of of ththe e mamajojor r pepeakakss

relative to the major valleys.relative to the major valleys.

3.1.103.1.10   traversing length, n—   traversing length, n— seven sampling lengths com-seven sampling lengths com-

priprisinsing g the the evaevalualuatiotion n lenlength gth and and the the stystylus lus prepre-tr-traveavel l andand

post-travel segments.post-travel segments.

4. 4. SummSummary of Teary of Test Methodst Method

4.1 4.1 The methThe methods are:ods are:

4.1.14.1.1   Method A—   Method A— The abrasive cleaned surface is comparedThe abrasive cleaned surface is compared

to commercial replicas of various surface profile depths pre-to commercial replicas of various surface profile depths pre-

pared by different blast media and the range determined. Thepared by different blast media and the range determined. The

geometry of the specific abrasive cleaned surface can also begeometry of the specific abrasive cleaned surface can also be
observed.observed.

4.1.24.1.2   Method B—   Method B— The depth of profile relative to the peaks isThe depth of profile relative to the peaks is

measured using a fine-pointed probe at a number of locationsmeasured using a fine-pointed probe at a number of locations

and the average of the maximum peak-to-valley distances (orand the average of the maximum peak-to-valley distances (or

alternaalternativelytively, , the the averagaverage e peak-peak-to-valto-valley ley distandistances) ces) is is deterdeter--

mined.mined.

4.1.34.1.3   Method C—   Method C— A composite plastic tape is impressed intoA composite plastic tape is impressed into

the blast cleaned surface forming a reverse image of the profile.the blast cleaned surface forming a reverse image of the profile.

The average maximum peak-to-valley distance can be mea-The average maximum peak-to-valley distance can be mea-

sured using a suitable thickness gage. The average of thesesured using a suitable thickness gage. The average of these

distances can be determined from a group of measurements.distances can be determined from a group of measurements.

SpecialSpecially ly desigdesigned optical readers can ned optical readers can also determine the also determine the peak peak 

density from the tape replica.density from the tape replica.

4.1.44.1.4   Method D—   Method D— A trace measurement is taken by a por-A trace measurement is taken by a por-

table stylus surface roughness instrument to obtain maximumtable stylus surface roughness instrument to obtain maximum
peapeak-tk-to-vo-vallealley y disdistantance. ce. The The aveaveragrage e of of thethese se disdistantances ces isis

determined from a group of five traces. These devices can alsodetermined from a group of five traces. These devices can also

determidetermine ne peak peak councount t inforinformation.mation.

5. 5. SigniSignificancficance and Usee and Use

5.1 5.1 The heigThe height of ht of sursurface proface profile has been showfile has been shown to n to be abe a

factor in the performance of various coatings applied to steel.factor in the performance of various coatings applied to steel.

For this reason, surface profile should be measured prior toFor this reason, surface profile should be measured prior to

cocoatatining g apapplplicaicatiotion n to to enensusure re coconfnforormamancnce e of of a a prprepeparareded

surface to profile requirements specified by the manufacturer of surface to profile requirements specified by the manufacturer of 

a protective coating or the coating job specification.a protective coating or the coating job specification.

NNOTEOTE 2—The peak count/pea 2—The peak count/peak density has been shown to k density has been shown to be a be a factor infactor in
the the perperforformanmance ce of of varvariouious s coacoatintings gs appapplied lied to to stesteel. Accorel. Accordinding g toto

research performed by Roper, Weaver and Brandonresearch performed by Roper, Weaver and Brandon66, an increase in peak , an increase in peak 
count can improve the adhesion of some coatings to the prepared steel, ascount can improve the adhesion of some coatings to the prepared steel, as
welwell l as as proprovidvide e gregreateater r resresististancance e to to corcorrosrosion ion undundercercuttutting ing onconce e thethe
coatincoating g becombecomes es damagdamaged ed in in serviservice.ce.

NNOTEOTE   3—Optical microscope methods serve as a referee method for  3—Optical microscope methods serve as a referee method for
surface profile measurement methods A and B. Profile depth designationssurface profile measurement methods A and B. Profile depth designations
are based on the concept of mean maximum profile (are based on the concept of mean maximum profile (hh max); this value is max); this value is
determdetermined by ined by averagaveraging a ing a given numbegiven number (usually 20) r (usually 20) of the of the higheshighest peak t peak 
to lowest valley measurements made in the field of view of a standardto lowest valley measurements made in the field of view of a standard
measumeasuring microscoring microscope. This pe. This is done is done becausbecause e of of evidenevidence ce that coatingthat coating
performance in any one small area is primarily influenced by the highestperformance in any one small area is primarily influenced by the highest
surface features in that area and not by the average roughness.surface features in that area and not by the average roughness.77

6. 6. ApparApparatusatus

6.16.1   Method A—   Method A— AA profiprofile comparator consle comparator consisting of a isting of a numbenumberr

of areas (each approximately one square inch in size), usuallyof areas (each approximately one square inch in size), usually

side by side, with a different profile or anchor pattern depth.side by side, with a different profile or anchor pattern depth.

Each area is marked giving the nominal profile depth in mils orEach area is marked giving the nominal profile depth in mils or
micrommicrometres. Typetres. Typical ical compacomparator surfaces rator surfaces are are prepaprepared red withwith

steesteel l shoshot, t, stesteel el grigrit, t, or or sansand d or or othother er nonnonmetametallic llic abrabrasivasive,e,

since the appearance of the profile created by these abrasivessince the appearance of the profile created by these abrasives

may may difdifferfer. . The The comcomparparatoator r areareas as are are useused d witwith h or or withwithoutout

magnification of 5 to 10 power.magnification of 5 to 10 power.

6.26.2   Metho  Method d B— B— A A depdepth th micmicromrometeeter r fittefitted d with a with a poipointentedd

probprobe. The e. The probprobe e is typically machined at a is typically machined at a 60° included angle60° included angle

with a nominal radius of 50 µm and exerting a minimum forcewith a nominal radius of 50 µm and exerting a minimum force

of 75 g. The base of the instrument rests on the tops of theof 75 g. The base of the instrument rests on the tops of the

peaks of the surface profile while the spring loaded tip projectspeaks of the surface profile while the spring loaded tip projects

into the valleys.into the valleys.

6.36.3   Method C—   Method C— A replica tapeA replica tape88 contaicontaining ning a a comprcompressibleessible

foam attached to a flexible, incompressible plastic substrate of foam attached to a flexible, incompressible plastic substrate of 

uniuniforform m thicthicknekness. ss. A A burburnisnishinhing g tootool, l, havhaving ing a a sphspheriericalcalrounded end approximately 8 mm (0.3 in.) in diameter, is usedrounded end approximately 8 mm (0.3 in.) in diameter, is used

to impress the foam face of the tape into the surface to beto impress the foam face of the tape into the surface to be

meameasursured, to ed, to crecreate ate a a revreverserse e repreplicalica. . The thicknThe thickness of ess of thethe

rereveversrse e rereplplica ica is is ththen en memeasuasurered d ususining g a a ththicicknkness ess gagagege

spspeciecificficallally y dedesisigngned ed fofor r ususe e wiwith th ththis is rereplplicica a tatapepe. . ThThisis

sequence of steps is illustrated insequence of steps is illustrated in Fig. 1 Fig. 1..

6.36.3.1 .1 ThiThicknckness ess gaggages es suisuitabltable e for use for use in in this applicthis applicatioationn

hahave ve plplanane e papararallellel l circircucular lar cocontntact act susurfrfacaces es wiwith th ththe e totopp

contact surface that touches the incompressible polyester sidecontact surface that touches the incompressible polyester side

66 The Effect of Peak Count or Surface Roughness on Coating Performance,The Effect of Peak Count or Surface Roughness on Coating Performance,  JPCL JPCL

Vol. 22, No. 6, pp 52-64.Vol. 22, No. 6, pp 52-64.
77 John D. Keane, Joseph A. Bruno, Jr., Raymond E. F. Weaver, “Surface ProfileJohn D. Keane, Joseph A. Bruno, Jr., Raymond E. F. Weaver, “Surface Profile

for Anti-Corrosion Paints,” Oct. 25, 1976, Steel Structures Painting Council, 4400for Anti-Corrosion Paints,” Oct. 25, 1976, Steel Structures Painting Council, 4400

Fifth Ave., Pittsburgh, PA 15213.Fifth Ave., Pittsburgh, PA 15213.
88 The sole source of supply of suitable replica tape, Press-O-Film, known to theThe sole source of supply of suitable replica tape, Press-O-Film, known to the

committee at this time is Testex, 8 Fox Lane, Newark, DE 19711. If you are awarecommittee at this time is Testex, 8 Fox Lane, Newark, DE 19711. If you are aware

of of alternalternative supplierative suppliers, s, pleasplease e proved this proved this informinformation to ation to ASTM InternatASTM Internationalional

Headquarters. Your comments will receive careful consideration at a meeting of theHeadquarters. Your comments will receive careful consideration at a meeting of the

responsible technical committee,responsible technical committee,11 which you may attend.which you may attend.
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having a diameter of 6.3 mm (0.25 in.), a closing force of 100having a diameter of 6.3 mm (0.25 in.), a closing force of 100

grams-forcegrams-force   6615 g and an accuracy of at least15 g and an accuracy of at least    665 µm (0.25 µm (0.2

mils).mils).

6.3.2 Peak 6.3.2 Peak densitdensityy    Pd Pd   is extracted from burnished replica  is extracted from burnished replica

tape with an instrument that counts bright spots on a photo-tape with an instrument that counts bright spots on a photo-
graph taken by a digital image sensor (camera).graph taken by a digital image sensor (camera).

6.46.4   Method D—   Method D— An apparatus consisting of a portable skid-An apparatus consisting of a portable skid-

ded or non-skidded electronic surface roughness measurementded or non-skidded electronic surface roughness measurement

instrument (“tester”) capable of measuringinstrument (“tester”) capable of measuring    Rt Rt   in compliance  in compliance

with ISO 4287 andwith ISO 4287 and Rpc Rpc  in  in complicompliance with ASME B46.1. Theance with ASME B46.1. The

apparatus should have a vertical range of at least 300 µm (12apparatus should have a vertical range of at least 300 µm (12

mil) and permit a sampling length of 2.5 mm (0.1 in.) and anmil) and permit a sampling length of 2.5 mm (0.1 in.) and an

evaluation length of 12.5 mm (0.5 in.) (laboratory experienceevaluation length of 12.5 mm (0.5 in.) (laboratory experience

suggests this vertical range is a practical requirement to meetsuggests this vertical range is a practical requirement to meet

the provisions of the provisions of  6.4.1 6.4.1).).

6.4.1 6.4.1 The apparatThe apparatus should incluus should include a de a stylus with a tip radiusstylus with a tip radius

of 5 µm (0.2 mil), and permit recording of of 5 µm (0.2 mil), and permit recording of  Rt  Rt   in the range 10  in the range 10

to 150 µm (0.4 to 6 mil) andto 150 µm (0.4 to 6 mil) and  Rpc Rpc  up to 180/cm (450/in.). up to 180/cm (450/in.).

6.4.2 6.4.2 SurfaSurface deviations are sensed by the stylus and con-ce deviations are sensed by the stylus and con-

verted to electrical signals within the device. Internal process-verted to electrical signals within the device. Internal process-

ing converts these signals into standard surface characteriza-ing converts these signals into standard surface characteriza-

tion parameters, which are then displayed or printed.tion parameters, which are then displayed or printed.

7. 7. Calibration aCalibration and Standardizatind Standardizationon

7.17.1   Method A:  Method A:

7.7.1.1.1 1 CoCompmpararatatorors s rereququirire e carcarefeful ul hahandndlinling g anand d if if ananyy

surface wear is detected the comparator should be discarded.surface wear is detected the comparator should be discarded.

7.27.2   Method B:  Method B:

7.2.1 7.2.1 Before use, each instrumeBefore use, each instrument’nt’s accuracy shall be s accuracy shall be veri-veri-

fied by fied by the user the user in in accoaccordardance with nce with the instruthe instructioctions ns of theof the

manufacturer, employing suitable standards and, if necessary,manufacturer, employing suitable standards and, if necessary,

any deficiencies found shall be corrected.any deficiencies found shall be corrected.

7.37.3   Method C:  Method C:

7.3.1 7.3.1 Before use, each replica Before use, each replica tape micrometetape micrometer’s accuracyr’s accuracy
shall be verified by the user in accordance with the instructionsshall be verified by the user in accordance with the instructions

of of the the manmanufaufactucturerrer, , empemployloying ing suisuitabtable le stanstandardards ds andand, , if if 

necessary, any deficiencies found shall be corrected.necessary, any deficiencies found shall be corrected.

7.47.4   Method D:  Method D:

7.4.1 Precision reproducti7.4.1 Precision reproductions ons of of standastandard rd surfasurface ce profiprofilesles

such as those used by the manufacturer of the equipment, orsuch as those used by the manufacturer of the equipment, or

dedescscriribebed d in in ththeir eir opopereratiationonal al litlitereratuaturere, , may may be be usused ed asas

calibration standards for the apparatus.calibration standards for the apparatus.

8. 8. PreparatPreparation of Appaion of Apparatusratus

8.18.1   Method A:  Method A:

8.18.1.1 .1 SelSelect ect the the comcomparparatoator r stanstandardard d appappropropriatriate e for for thethe

abrasive used for blast cleaning.abrasive used for blast cleaning.

8.28.2   Method B:  Method B:

8.2.1 8.2.1 Prior to use verify that the gage reads zero by placinPrior to use verify that the gage reads zero by placingg

it on a piece of plate float glass. Hold the gage by its base andit on a piece of plate float glass. Hold the gage by its base and

press firmly against the glass. Adjust the instrument to zero if press firmly against the glass. Adjust the instrument to zero if 

necessary.necessary.

8.38.3   Method C:  Method C:

8.38.3.1 .1 ConConfirm that firm that the targthe target et proprofile is file is witwithin the hin the priprimarmaryy

profile measurement range for replica tape of 20 to 115 µm.profile measurement range for replica tape of 20 to 115 µm.Grades (thicknesses) of tape permit measurement outside thisGrades (thicknesses) of tape permit measurement outside this

range, but these additional grades should only be used to check range, but these additional grades should only be used to check 

measurements near the ends of the primary range.measurements near the ends of the primary range.

8.48.4   Method D:  Method D:

8.4.1 8.4.1 Set the apparatus to display the chosen parametSet the apparatus to display the chosen parameters iners in

accordance with the manufacturers’ instructions.accordance with the manufacturers’ instructions.

8.4.2 8.4.2 The evaluatioThe evaluation length should be set to n length should be set to five samplinfive samplingg

lengths. The sampling length and evaluation length should belengths. The sampling length and evaluation length should be

set to 2.5 mm (0.1 in.) and 12.5 mm (0.5 in.), respectively.set to 2.5 mm (0.1 in.) and 12.5 mm (0.5 in.), respectively.

8.4.3 8.4.3 The traverThe traversing length of the apparsing length of the apparatus shouatus should be set told be set to

include pre-travel and post-travel segments, usually equal toinclude pre-travel and post-travel segments, usually equal to

one sampling length at the beginning and one sampling lengthone sampling length at the beginning and one sampling length

at at ththe e evevalaluauatiotion n lenlengtgth. h. ThThesese e poportrtioions ns of of a a trtravavererse se araree

didiscscarardeded d by by ththe e ininstrstrumumenent t in in its its cacalculculatlatioion n of of susurfrfaceace

parameters.parameters.
8.4.4 8.4.4 The low The low frequfrequency (“long wavelengthency (“long wavelength” ” or “cutofor “cutoff”)f”)

filfilter ter shshouould ld be be seset t to to “G“Gauaussssianian” ” or or “G“Gauaussssiaian n 50 50 %.%.” ” InIn

general, the default setting will be compliant.general, the default setting will be compliant.

1) The tape consists of a compressible foam coated onto an incompressible polyester substrate.1) The tape consists of a compressible foam coated onto an incompressible polyester substrate.

2) In use, the tape is compressed (“burnished”) against the roughened surface to be measured.2) In use, the tape is compressed (“burnished”) against the roughened surface to be measured.

3) After burnishing, the foam retains an impression of the surface.3) After burnishing, the foam retains an impression of the surface.

4) Subsequent measurement of the replica’s thickness, minus that of the substrate, yields surface roughness.4) Subsequent measurement of the replica’s thickness, minus that of the substrate, yields surface roughness.

FIG. 1 FIG. 1 IllustIllustratioration n of Replica Tape Principle of of Replica Tape Principle of MeasureMeasurementment
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8.48.4.5 .5 If If the apparthe apparatuatus s has a has a highigh h frefrequequency (“shoncy (“short rt wavwave-e-

length” or “Ls”) filter, it should be set to “off.”length” or “Ls”) filter, it should be set to “off.”

8.4.6 8.4.6 The apparatuThe apparatus should be adjusted (if necessary) to as should be adjusted (if necessary) to a

deadband width (C1 = –C2) in the range 0.5 to 2.0 µm (20 todeadband width (C1 = –C2) in the range 0.5 to 2.0 µm (20 to

80 µin.). The choice of deadband for profiles as large as those80 µin.). The choice of deadband for profiles as large as those

discussed in this standard will have little effect on the mea-discussed in this standard will have little effect on the mea-

surements. In general, the default setting will be compliant.surements. In general, the default setting will be compliant.

8.8.4.4.7 7 ThThe e acaccucuraracy cy of of ththe e apappapararatutus s shshouould ld be be chcheckeckeded

regularly using a calibration block available from the equip-regularly using a calibration block available from the equip-

ment manufacturer using their written procedure and at theirment manufacturer using their written procedure and at theirrecommended interval.recommended interval.

9. 9. PrePreparaparation of the Sampletion of the Sample

9.1 9.1 Use any metal surfUse any metal surface that, after blasace that, after blast cleaning, is free of t cleaning, is free of 

looloose se sursurfacface e inteinterferferenrence ce matmateriaerial, l, dirdirt, t, dusdust, t, and and abrabrasivasivee

residue.residue.

9.2 9.2 SelSelect an area of ect an area of the surfthe surface to be ace to be testested that is visibted that is visiblyly

free from obvious defects such as scratches, deep marks, orfree from obvious defects such as scratches, deep marks, or

other construction or corrosion defects.other construction or corrosion defects.

9.3 9.3 UsiUsing a ng a stifstiff f nylnylon bristlon bristle e brubrush, removsh, remove e any dust any dust oror

abrabrasivasive e parparticlticles es frofrom m the the sursurface in face in the the seleselected samplected sample

evaluatevaluation ion area.area.

10. 10. ProcedurProceduree
10.1 10.1 There are four methodThere are four methods to s to measurmeasure the e the surfasurface profilece profile

of the blast-cleaned steel.of the blast-cleaned steel.

10.1.110.1.1   Warning—  Warning—AAvoivoid d toutouchiching ng abrabrasivasive e blasblast t cleacleanedned

steel with an unprotected hand as moisture, oil, salts, or othersteel with an unprotected hand as moisture, oil, salts, or other

contaminants, or combinations thereof, from human skin maycontaminants, or combinations thereof, from human skin may

transfer to the surface and initiate corrosion.transfer to the surface and initiate corrosion.

NNOTEOTE   4—S  4—SSPC SPC stastandandard rd SSPSSPC-PC-PA A 17 17 desdescricribes bes a a proprocedcedure ure forfor
determining the number of locations to characterize the surface and fordetermining the number of locations to characterize the surface and for
determining compliance with specified profile range.determining compliance with specified profile range.

10.210.2   Method A:  Method A:

10.10.2.1 2.1 PlaPlace ce the comparthe comparator direcator directly tly on on the surfathe surface ce to to bebe

measured and compare the roughness of the prepared surfacemeasured and compare the roughness of the prepared surface

with the roughness on the comparator segments. This can bewith the roughness on the comparator segments. This can be

done with the unaided eye, under 5 to 10 power magnification.done with the unaided eye, under 5 to 10 power magnification.When using When using magnifimagnificationcation, , the the magnimagnifier should fier should be be broubroughtght

into intimate contact with the replica, and the depth of focusinto intimate contact with the replica, and the depth of focus

must be sufficient for the standard and surface to be in focusmust be sufficient for the standard and surface to be in focus

simultaneously.simultaneously.

10.10.2.2 Selec2.2 Select t the the comcomparparatoator r segsegmenment t that that mosmost t clocloselysely

approximates the roughness of the surface being evaluated or,approximates the roughness of the surface being evaluated or,

if necessary, the two segments to which it is intermediate.if necessary, the two segments to which it is intermediate.

10.10.2.3 Evalu2.3 Evaluate ate the the rouroughnghness ess at at a a sufsuffficieicient nt numnumber ber of of 

locations to characterize the surface as specified or agreed uponlocations to characterize the surface as specified or agreed upon

between the interested parties. Report the range of results frombetween the interested parties. Report the range of results from

all locations as the surface profile.all locations as the surface profile.

10.310.3   Method B:  Method B:

10.10.3.1 3.1 TTo o taktake e readreadingings, s, holhold d the gage the gage firmfirmly ly agaagainsinst t thethe

prepreparpared ed subsubstrstrate. Do ate. Do not not dradrag g the the insinstrutrumenment t acracross oss thethe

surface between readings, or the spring-loaded tip may becomesurface between readings, or the spring-loaded tip may become
rounded leading to false readings.rounded leading to false readings.

10.10.3.2 3.2 MeaMeasursure e the the proprofile file at at a a sufsuffficieicient nt numnumber of ber of locloca-a-

tions to characterize the surface, as specified or agreed upontions to characterize the surface, as specified or agreed upon

betbetweeween n the the intintereerested sted parpartiesties. . DisDiscarcard d any any unuunusuasually lly highighh

instrument readings that cannot be repeated in an area.instrument readings that cannot be repeated in an area.

10.3.10.3.2.1 2.1 At each location make ten readings and recorAt each location make ten readings and record thed the

mamaxiximumum m vavalulue. e. ThThen en dedetetermrminine e ththe e avavereragage e fofor r alall l ththee

location maximum values and report it as the profile height of location maximum values and report it as the profile height of 

the the surfasurface.ce.

10.3.10.3.2.2 2.2 An alternatAn alternate method is to make ten readings at eache method is to make ten readings at each

location and determine the average. Then determine the aver-location and determine the average. Then determine the aver-

age for all age for all the locations and reporthe locations and report it t it as the profile height of theas the profile height of the

surface.surface.
NNOTEOTE 5—The ‘average of the location maximums’ 5—The ‘average of the location maximums’ procedure inprocedure in 10.3.2.1 10.3.2.1

has been shown to produce results that correlate well with methods A, C,has been shown to produce results that correlate well with methods A, C,
and D and D in in thithis s stastandandard, based on rd, based on thetheory and ory and expexperierimenmental data. Thetal data. The
alternalternate ate ‘aver‘average age of of the averages’ procthe averages’ procedure inedure in  10.3.2.2 10.3.2.2 has been shown has been shown
to to proprovidvide e lowlower er resresultults s thathan n the other the other metmethodhods s in in thithis s stastandandard, butrd, but
reduces the impact of outliers that the operator may fail to discard.reduces the impact of outliers that the operator may fail to discard.

10.410.4   Method C:  Method C:

10.4.10.4.1 1 Follow manufFollow manufacturer instruacturer instructions to obtain the ctions to obtain the firstfirst

(of two) profile height readings ((of two) profile height readings ( H  H ) and, optionally, the first (of ) and, optionally, the first (of 

two) peak density (two) peak density (Pd Pd ) readings.) readings.

10.4.10.4.2 2 The average of two “readThe average of two “readings” is a “profile measuings” is a “profile measure-re-

ment.” ment.” ManufManufacturer recommendaacturer recommendations tions proviprovide de guidaguidance nce onon

whether these two readings should both be obtained with thewhether these two readings should both be obtained with the

same tape grade or two different grades.same tape grade or two different grades.

10.510.5   Method D:  Method D:
10.5.10.5.1 1 Obtain an initial trace Obtain an initial trace measurmeasurement (2 parameters)ement (2 parameters),,

then four additional trace measurements taken in the compassthen four additional trace measurements taken in the compass

directions from the original measurement and about 3 cm (1directions from the original measurement and about 3 cm (1

in.in.) ) away for away for a a tottotal al of 5 of 5 tractraces, avoides, avoiding obvioing obvious us sursurfaceface

defects.defects.

10.10.5.2 5.2 If If the stylus is the stylus is preprevenvented from ted from makmaking a ing a comcomplepletete

trace due to a physical interference, such as a deep scratch ontrace due to a physical interference, such as a deep scratch on

the surface, move the apparatus to a close adjacent area awaythe surface, move the apparatus to a close adjacent area away

from the obvious defect and repeat the trace.from the obvious defect and repeat the trace.

10.5.10.5.3 3 Record the 10 parameters resultRecord the 10 parameters resulting from these fiveing from these five

traces (2 parameters per trace).traces (2 parameters per trace).

10.5.10.5.4 4 CalculatCalculate the e the five measuremfive measurement average for each of ent average for each of 

the two parameters (the two parameters ( Rt  Rt   andand   RpcRpc).).

111. 1. RepoReportrt

1111.1 .1 At a At a minimuminimum, the report should contam, the report should contain the followingin the following

items:items:

1111.1.1 Ty.1.1 Type pe of of insinstrutrumenment t useused d inclincludiuding ng manmanufaufactucturerrer,,

model number, serial number, and date of calibration.model number, serial number, and date of calibration.

1111.1.2 .1.2 RepReport ort the the numnumber ber of of loclocatioations ns measmeasureured, d, and and thethe

approximate total area covered.approximate total area covered.

1111.1.3 .1.3 For MethoFor Methodd A, for each locatioA, for each location, the surfacn, the surface profile ise profile is

determined by comparing the abrasive cleaned surface betweendetermined by comparing the abrasive cleaned surface between

two replica plates.two replica plates.

1111.1.4 .1.4 For MethoFor Method B, the average of the maximum valued B, the average of the maximum values ats at

each location, or if the alternate method is used, the average of each location, or if the alternate method is used, the average of 

10 readings at each location and a notation that the alternate10 readings at each location and a notation that the alternate

method was used.method was used.

1111.1.5 .1.5 For MethFor Method C, od C, the averathe average of ge of each pair of each pair of repreplicalica
tape readings (tape readings ( H  H or or H H 

 L  L 
) and, optionally,) and, optionally,   Pd Pd , at each location., at each location.

111.1.1.1.6 For 6 For MeMeththod od D, D, ththe e sasampmplinling g lenlengtgth, h, evevalualuatiationon

length, and the values of the five trace measurements for eachlength, and the values of the five trace measurements for each
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of the parameters measured (of the parameters measured ( Rt  Rt and and RpcRpc) and their averages,) and their averages,

for for each locatieach location. on. NotNote e whewhethether r a a skiskiddedded d or or nonnon-sk-skiddiddeded

instrument is used.instrument is used.

12. 12. PrePrecisicision and Biason and Bias

12.112.1   Test Method A:  Test Method A:

12.1.112.1.1   Applicability—   Applicability— Based on measurements of profiles onBased on measurements of profiles on

surfaces of eight steel panels, each blast cleaned with one of surfaces of eight steel panels, each blast cleaned with one of 

eight different abrasives to a white metal degree of cleaning,eight different abrasives to a white metal degree of cleaning,

having known ratings of profile height ranging from 37 µm (1.5having known ratings of profile height ranging from 37 µm (1.5
mils) to 135 µm (5.4 mils), the correlation coefficient for Testmils) to 135 µm (5.4 mils), the correlation coefficient for Test

MeMeththod od A A wawas s fofounund d to to be be 0.0.75 75 anand d ththe e cocoefeffficicieient nt of of 

determination was found to be 0.54.determination was found to be 0.54.

12.1.212.1.2   Precision—   Precision— In In an an intintererlablabororatoatory ry stustudy dy of of TTestest

Method A in which two operators each running two tests onMethod A in which two operators each running two tests on

separate days in each of six laboratories tested eight surfacesseparate days in each of six laboratories tested eight surfaces

with a with a brobroad ad ranrange ge of of proprofile file chacharacracteriteristicstics s and levelsand levels, , thethe

intralaboratory coefficient of variation was found to be 20 %intralaboratory coefficient of variation was found to be 20 %

with 141 df and the interlaboratory coefficient was found to bewith 141 df and the interlaboratory coefficient was found to be

19 19 % % wiwith th 40 40 dfdf, , afafteter r rerejejecticting ng ththreree e reresusults lts fofor r onone e timtimee

because the range between repeats differed significantly frombecause the range between repeats differed significantly from

all all othother er ranrangesges. . BasBased ed on on thethese se coecoefffficieicientsnts, , the the folfollowlowinging

criteria should be used for judging, at the 95 % confidencecriteria should be used for judging, at the 95 % confidence

level, the acceptability of results:level, the acceptability of results:

12.1.2.112.1.2.1   Repeatability—   Repeatability— Two results, each the mean of fourTwo results, each the mean of fourreplicates, obtained by the same operator should be consideredreplicates, obtained by the same operator should be considered

suspect if they differ by more than 56 %.suspect if they differ by more than 56 %.

12.1.2.212.1.2.2   Reproducibility—   Reproducibility— TTwo wo reresusultslts, , eaceach h ththe e memean an of of 

four replicates, obtained by operators in different laboratoriesfour replicates, obtained by operators in different laboratories

should be considered suspect if they differ by more than 54 %.should be considered suspect if they differ by more than 54 %.

12.212.2  Test Method B: Test Method B:

12.2.112.2.1   Applicability—   Applicability— Based on measurements of profiles onBased on measurements of profiles on

surfaces of eight steel panels, each blast cleaned with one of surfaces of eight steel panels, each blast cleaned with one of 

eight different abrasives to a white metal degree of cleaning,eight different abrasives to a white metal degree of cleaning,

having known ratings of profile height ranging from 37 µm (1.5having known ratings of profile height ranging from 37 µm (1.5

mils) to 135 µm (5.4 mils), the correlation coefficient for Testmils) to 135 µm (5.4 mils), the correlation coefficient for Test

MeMeththod od B B wawas s fofounund d to to be be 0.0.99 99 anand d ththe e cocoefeffficicieient nt of of 

determination was found to be 0.93.determination was found to be 0.93.

12.2.212.2.2   Precision—   Precision— In In an an ininterterlablabororatoatory ry stustudy dy of of TTestest

Method B in which two operators, each running two tests onMethod B in which two operators, each running two tests on
separate days, in each of five laboratories tested eight surfacesseparate days, in each of five laboratories tested eight surfaces

with a with a brobroad ad ranrange ge of of proprofile file chacharacracteriteristicstics s and levelsand levels, , thethe

intralaboratory coefficient of variation was found to be 19 %intralaboratory coefficient of variation was found to be 19 %

with 113 df and the interlaboratory coefficient was found to bewith 113 df and the interlaboratory coefficient was found to be

28 28 % % wiwith th 32 32 dfdf, , afafteter r rerejejecticting ng ththreree e reresusults lts fofor r onone e timtimee

because the range between repeats differed significantly frombecause the range between repeats differed significantly from

all all othother er ranrangesges. . BasBased ed on on thethese se coecoefffficieicientsnts, , the the folfollowlowinging

cricriteriteria a shoshould uld be be useused d for judginfor judging, g, at at the the 95 95 % % conconfidefidencence

level, the acceptability of results:level, the acceptability of results:

12.2.2.112.2.2.1   Repeatability—   Repeatability— Two results, each the mean of fourTwo results, each the mean of four

replicates, obtained by the same operator should be consideredreplicates, obtained by the same operator should be considered

suspect if they differ by more than 54 %.suspect if they differ by more than 54 %.

12.2.2.212.2.2.2   Reproducibility—   Reproducibility— TTwo wo reresusultslts, , eaeach ch ththe e memean an of of 

four replicates, obtained by operators in different laboratoriesfour replicates, obtained by operators in different laboratories

should be considered suspect if they differ by more than 79 %.should be considered suspect if they differ by more than 79 %.

12.312.3   Method C and D:  Method C and D:

1212.3.3.1 The .1 The prprececisisioion n of of TTest est MeMeththod od C C is is babasesed d on on anan
intralaintralaboratboratory ory study conducted in study conducted in 2012011. 1. Eleven laboratorEleven laboratoriesies

participated in this study, analyzing materials representing fiveparticipated in this study, analyzing materials representing five

difdifferenferent t propproperty types. erty types. Each “test Each “test resultresult” ” reporreported ted represrepresentsents

an individual determination and the participating labs reportedan individual determination and the participating labs reported

three replicate test results for each material type. Practicethree replicate test results for each material type. Practice E691 E691

was followed for the design and analysis of the data; the detailswas followed for the design and analysis of the data; the details

are are givgiven en in in ASTASTM M ReseResearcarch h RepReportort: : RR:DRR:D01-01-1111777799 (Test(Test

MetMethod hod C) C) and and RR:DRR:D01-01-111169691010 (T(Test est MetMethod hod D D and Tesand Testt

MethodMethod   D7127  D7127).V).Values alues inin   Tables 1 and 2  Tables 1 and 2   appe  appeariaring ng in in thisthis

section are taken from the foregoing reports.section are taken from the foregoing reports.

12.12.3.2 3.2 The The repreprodroducibucibilitility y stanstandardard d devdeviatiiation on (S(S
RR

) ) docdocu-u-

mented inmented in Table 1 Table 1 (Test Method C) and profile reproducibility (Test Method C) and profile reproducibility

standard deviation (Profile Sstandard deviation (Profile SRR), documented in), documented in  Table 2 Table 2  (Test (Test

Method D) for each of five levels of profile, is key to assessingMethod D) for each of five levels of profile, is key to assessing

whewhether ther a a givgiven en measmeasureuremenment t is is stastatisttisticaically lly difdifferferent ent frofromm
either an upper or either an upper or lower profile limit establishlower profile limit established in ed in advanadvance byce by

the interested parties.the interested parties.

12.3.3 12.3.3 The term “reproducibility standard The term “reproducibility standard deviation” is useddeviation” is used

as specified in Practiceas specified in Practice  E177 E177..

12.3.12.3.4 4 SimilarlSimilarlyy, , the Peak the Peak Count Standard DeviatiCount Standard Deviation (PCon (PC

SS
RR

), also documented in), also documented in Table 2 Table 2, is key to assessing whether a, is key to assessing whether a

givgiven en meameasursuremeement nt is is statstatistiisticallcally y difdifferferent ent frofrom m eitheither er anan

upper or lower peak count limit established in advance by theupper or lower peak count limit established in advance by the

interested parties.interested parties.

12.3.12.3.5 5 AA measurmeasured profile heiged profile height or peak count thaht or peak count that is withint is within

either limit of a pre-specified range by an amount equal to Seither limit of a pre-specified range by an amount equal to S
RR

has has a a 68 68 % % proprobabbabilitility y of of satsatisfisfyinying g spespecificificatication. A on. A proprofilefile

within 1.5 Swithin 1.5 S
RR

 of a specified limit has an 86 % probability of  of a specified limit has an 86 % probability of 

sasatistisfyfyining g spspeciecificficatiation on anand d a a prprofiofile le wiwiththin in 2.2.0 0 SS
RR

   of of aa

specified limit has a 95 % probability of satisfying the speci-specified limit has a 95 % probability of satisfying the speci-
fication.fication. Fig. 2 Fig. 2 is a  is a plot, using the data inplot, using the data in Table 1 Table 1, of peak count, of peak count

versus measured profile.versus measured profile.

12.12.3.6 The 3.6 The prepreciscision ion stastatemetement nt was was detedetermirmined ned thrthrougoughh

statistical examination of 160 test results, reported by elevenstatistical examination of 160 test results, reported by eleven

laboratories, on five surfaces of differing profile covering thelaboratories, on five surfaces of differing profile covering the

approximate profile range of 30 to 110 µm (1.2 to 4.4 mils).approximate profile range of 30 to 110 µm (1.2 to 4.4 mils).

The five surfaces bore the internal control code numbers 102,The five surfaces bore the internal control code numbers 102,

114, 124, 124, and 119.114, 124, 124, and 119.

12.412.4   Bias—   Bias— At the time of this study, there was no generallyAt the time of this study, there was no generally

accepted reference method suitable for determining the bias foraccepted reference method suitable for determining the bias for

this test method, therefore no formal statement regarding biasthis test method, therefore no formal statement regarding bias

is being made.is being made.

99 Supporting data have been filed at ASTM International Headquarters and maySupporting data have been filed at ASTM International Headquarters and may

be obtained by requesting Research Report RR:D01-1177. Contactbe obtained by requesting Research Report RR:D01-1177. Contact ASTM CustomerASTM Customer
Service at service@astm.org.Service at service@astm.org.

1010 Supporting data have been filed at ASTM International Headquarters and maySupporting data have been filed at ASTM International Headquarters and may

be obtained by requesting Research Report RR:D01-1169. Contactbe obtained by requesting Research Report RR:D01-1169. Contact ASTM CustomerASTM Customer

Service at service@astm.org.Service at service@astm.org.

TABLE 1 Profile Measurement StatisticsTABLE 1 Profile Measurement Statistics

Coded SurfaceCoded Surface

ID NumberID Number

Average ReplicaAverage Replica

Tape ProfileTape Profile

(mils)(mils)

Replica TapeReplica Tape

ReproducibilityReproducibility

Standard DeviationStandard Deviation

(mils)(mils)

SSRR

11002  2  11..229  9  00..1122

11114  4  22..665  5  00..2233

11224  4  22..779  9  00..1188

11221  1  33..775  5  00..1155

11119  9  44..222  2  00..1188
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12.12.4.1 4.1 NevNeverthertheleseless, s, testtesting ing in in supsupporport t of of TTest est MetMethod hod DD

relied on measurements of the same roughness test panels usedrelied on measurements of the same roughness test panels used

to determine precision for method C of this standard. Com-to determine precision for method C of this standard. Com-

parison of data obtained using these two procedures gives aparison of data obtained using these two procedures gives ameasure of relative method bias.measure of relative method bias. Table 3 Table 3 presents these data. presents these data.

12.4.212.4.2   Fig. 3  Fig. 3   is   is a a ploplot t of of repreplica tape-dlica tape-detereterminmined ed proprofilefile

againsagainst t the the PortabPortable-Style-Stylus-Ilus-Instrunstrument-dment-determinetermined ed parameparameterter

Rt showing good agreement within the error associated withRt showing good agreement within the error associated with

each of the two methods. A least-square straight line fitted toeach of the two methods. A least-square straight line fitted to

profiles for the five surfaces measured using both methods hasprofiles for the five surfaces measured using both methods has

a a sloslope pe of of 0.0.9. 9. OvOver er ththe e testesteted d rarangnge, e, ththe e strstraigaight ht linline e fitfit

suggests that profiles measured with the two methods nowheresuggests that profiles measured with the two methods nowhere

differ by more than about 8 µm (0.3 mils).differ by more than about 8 µm (0.3 mils).
NNOTEOTE 6—The test methods measure different values and the qualitative 6—The test methods measure different values and the qualitative

rating on which the applicability was determined also measures a differentrating on which the applicability was determined also measures a different
value. The mode is determined with the comparator of Tesvalue. The mode is determined with the comparator of Test Methodt Method A. TheA. The
heheigight ht of of a a sisingngle le vavallelley y bebelolow w a a plplanane e at at ththe e levlevel el of of ththe e hihighghesestt
surrounding peaks is measured with the fine pointed probe of Test Methodsurrounding peaks is measured with the fine pointed probe of Test Method
B. The distance from the bottoms of many of the deepest valleys to theB. The distance from the bottoms of many of the deepest valleys to the
toptops s of of the the highigheshest t peapeaks ks (ma(maximximum um proprofilefiles) s) are are meameasursured ed witwith h thethe
composite plastic of Test Method C. The height of a single peak above ancomposite plastic of Test Method C. The height of a single peak above an
adjacent valley below is measured with a microscope for the qualitativeadjacent valley below is measured with a microscope for the qualitative
rating that is compared with each of the methods in correlation calcula-rating that is compared with each of the methods in correlation calcula-
tions. Because the results for the microscope and for the fine pointed probetions. Because the results for the microscope and for the fine pointed probe
are measurements to an individual valley, the readings range over muchare measurements to an individual valley, the readings range over much

broader limits than the results of the tape or the comparator.broader limits than the results of the tape or the comparator.

13. 13. KeywKeywordsords

13.1 13.1 abrasabrasive; abrasive blast cleaningive; abrasive blast cleaning; anchor pattern; peak ; anchor pattern; peak 

coucount; nt; peapeak k dendensitysity; ; peapeak k heiheightght; ; sursurfacface e proprofilefile; ; sursurfaceface

roughnessroughness

TABLE 2 Test Method D Profile Measurement StatisticsTABLE 2 Test Method D Profile Measurement Statistics

Coded SurfaceCoded Surface

ID NumberID Number

Stylus InstrumentStylus Instrument

Average Profile – RtAverage Profile – Rt

(mils)(mils)

Stylus InstrumentStylus Instrument

Profile – RtProfile – Rt

ReproducibilityReproducibility

Standard DeviationStandard Deviation

(mils)(mils)

SSrr

Stylus InstrumentStylus Instrument

Average Peak CountAverage Peak Count

(mils)(mils)

Stylus InstrumentStylus Instrument

Peak CountPeak Count

ReproducibilityReproducibility

Standard DeviationStandard Deviation

(mils)(mils)

SSrr

11002  2  11..118  8  00..00776  6  117744..8  8  88..44

11114  4  22..550  0  00..22110  0  114400..2  2  77..88

11224  4  22..991  1  00..22886  6  115599..3  3  1122..99

11221  1  44..006  6  00..33445  5  9922..1  1  66..77

11119  9  44..552  2  00..33556  6  5511..3  3  33..55

FIG. 2 FIG. 2 ElectrElectronic Roughnesonic Roughness s TTesters – esters – Peak CountPeak Count

TABLE 3 Comparison of Test Methods C and D for BiasTABLE 3 Comparison of Test Methods C and D for Bias
EstimationEstimation

CodedCoded

SurfaceSurface

ID NumberID Number

AverageAverage

ReplicaReplica

Tape ProfileTape Profile

(mils)(mils)

Replica TapeReplica Tape

ReproducibilityReproducibility

StandardStandard

DeviationDeviation

(mils)(mils)

SSRR

AverageAverage

Test MethodTest Method

D7127D7127

Determined Pro-Determined Pro-

file Rtfile Rt

(mils)(mils)

Test MethodTest Method

D7127D7127

RerpoducibilityRerpoducibility

Standard Devia-Standard Devia-

tiontion

(mils)(mils)

SSRR

11002  2  11..229  9  00..112  2  11..118  8  00..007766

11114  4  22..665  5  00..223  3  22..550  0  00..221100

11224  4  22..779  9  00..118  8  22..991  1  00..228866

11221  1  33..775  5  00..115  5  44..006  6  00..334455

11119  9  44..222  2  00..118  8  44..552  2  00..335566
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Comparison method (horizontal axis) is that referenced in Test Method D, describing use of electronic stylus surface roughness testers. Grit blasted panels wereComparison method (horizontal axis) is that referenced in Test Method D, describing use of electronic stylus surface roughness testers. Grit blasted panels were

measured using both method and plotted against one another. Each plotted point’s x-value and horizontal error bar was deduced from 99 electronic stylus measurementsmeasured using both method and plotted against one another. Each plotted point’s x-value and horizontal error bar was deduced from 99 electronic stylus measurements

(T(Test Method D). est Method D). Each point’s y-value and Each point’s y-value and verticvertical error al error bar was bar was deducededuced d from 33 from 33 replicreplica a tape measuremetape measurements (Tesnts (Test Method t Method C).C).

FIG. 3 FIG. 3 IllustIllustratioration n of Replica Tape Surface Roughness Precision and Biasof Replica Tape Surface Roughness Precision and Bias
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