Surface Texture
(Surface Roughness,
Waviness, and Lay)

AN AMERICAN NATIONAL STANDARD

Copyright © 2010 by the American Society of Mechanical Engineers. &%
No reproduction may be made of this material without written consent of ASME. (%



https://www.stdhive.com/standards/asme-b461-2009-pdf/

INTENTIONALLY LE™1 BLFNK

Copyright © 2010 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME. (&%



https://www.stdhive.com/standards/asme-b461-2009-pdf/

ASME B46.1-2009

(Revision of ASME B46.1-2002)

Surface Texture
(Surface Roughness,
Waviness, and Lay)

AN AMERICAN NATIONAL STANDARD

Three Park Avenue ¢ New York, NY ¢ 10016 USA

Copyright © 2010 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME. (&%



https://www.stdhive.com/standards/asme-b461-2009-pdf/

Date of Issuance: August 20, 2010

This Standard will be revised when the Society approves the issuance of a new edition. There will
be no addenda issued to this edition.

ASME issues written replies to inquiries concerning interpretations of technical aspects of this
document. Periodically certain actions of the ASME B46 Committee may be published as Cases.
Cases and interpretations are published on the ASME Web site under the Committee Pages ¢*
http://cstools.asme.org as they are issued.

ASME is the registered trademark of The Americi n Society of Mechanical Engineers.

This code or standard was developed under procedures accredited as meeting the criteria for American National
Standards. The Standards Committee that approved the cu de or.standard was balanced to assure that individuals from
competent and concerned interests have had an oppc wni. to participate. The proposed code or standard was made
available for public review and comment that provide_ an »ppurtunity for additional public input from industry, academia,
regulatory agencies, and the public-at-large.

ASME does not “approve,” “rate,” or “endor. =" an, item, construction, proprietary device, or activity.

ASME does not take any position with-res ~ect w the validity of any patent rights asserted in connection with any
items mentioned in this document, and ¢ es 1.5t undertake to insure anyone utilizing a standard against liability for
infringement of any applicable letters pciar.s, nor assume any such liability. Users of a code or standard are expressly
advised that determination of th: v=udity of any such patent rights, and the risk of infringement of such rights, is
entirely their own responsibili‘y.

Participation by federal ag.ncy representative(s) or person(s) affiliated with industry is not to be interpreted as
government or industry Znc >rse, ent of this code or standard.

ASME accepts respor. ‘bility for only those interpretations of this document issued in accordance with the established
ASME procedures and pou. es, which precludes the issuance of interpretations by individuals.

No part of this document may be reproduced in any form,
in an electronic retrieval system or otherwise,
without the prior written permission of the publisher.

The American Society of Mechanical Engineers
Three Park Avenue, New York, NY 10016-5990

Copyright © 2010 by
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
All rights reserved
Printed in U.S.A.

Copyright © 2010 by the American Society of Mechanical Engineers. &%
No reproduction may be made of this material without written consent of ASME. (&%



https://www.stdhive.com/standards/asme-b461-2009-pdf/

CONTENTS

FOrewWoord .. o viii
Committee ROSter .. ... .. i X
Correspondence With the B46 Committee ............... ... ... .. i ., xi
Executive Summary .......... . Xa'
Section 1 Terms Related to Surface Texture............ ... . ... i :
1-1 General ... e . 1
1-2 Definitions Related to Surfaces ............... ... .. .. it .. ... 2
1-3 Definitions Related to the Measurement of Surface Texture by Profiling

Methods ... e 2
1-4 Definitions of Surface Parameters for Profiling Methods ...........0 .. ... .. 7
1-5 Definitions Related to the Measurement of Surface Texture b: Arca

Profiling and Area Averaging Methods ............... .. ... ... ... 13
1-6 Definitions of Surface Parameters for Area Profiling anc. Arec Averagmg

Methods ..o 15
Section 2 Classification of Instruments for Surface Texture MR *rement ................. 19
2-1 SCOPE . 19
2-2 Recommendation ................oiiiii 19
2-3 Classification Scheme .............. .. i 19
Section 3 Terminology and Measurement Procec ares fo. Profiling, Contact, Skidless

Instruments . ... ... .. e 22
3-1 S0P 22
3-2 References ... ... e 22
3-3 Terminology ... 22
3-4 Measurement Procedurc ..o .o e 28
Section 4 Measurement Proceur. < frr Contact, Skidded Instruments .................... 29
4-1 S0P 29
4-2 R OreNCeS . . 29
4-3 Purpose ... 29
4-4 Instrum Nt 107 ... 29
Section 5 Mer_cven.>nt Techniques for Area Profiling ................................... 34
5-1 St D it 34
5-2 Refel NCES .. o 34
5-3 RecomINeNdatioNS .. .....tttt ittt e 34
5-4 Imaging Methods ......... ... .. 34
5-5 Scanning Methods ......... ... .. . 34
S.ction 6 Measurement Techniques for Area Averaging.......................coiiini... 35
o-1 S0P 35
6-2 Examples of Area Averaging Methods .................. ... ... ... oL 35
Section 7 Nanometer Surface Texture and Step Height Measurements by Stylus Profiling

Instruments . ... ... . e 36
7-1 S0P 36
7-2 Applicable Documents ........... ...l 36
7-3 DefinitionsS . . ... o 36
7-4 Recommendations ...t 36
7-5 Preparation for Measurement ............. ...t 38

iii

(

Copyright © 2010 by the American Society of Mechanical Engineers. )

No reproduction may be made of this material without written consent of ASME.



https://www.stdhive.com/standards/asme-b461-2009-pdf/

7-6 Calibration Artifacts ..............oi i
7-7 Reports ... o
Section 8 Nanometer Surface Roughness as Measured With Phase Measuring
Interferometric MiCroSCopy ......... ... .ot
8-1 0P
8-2 Description and Definitions: Noncontact Phase Measuring Interferometer . . ..
8-3 Key Sources of Uncertainty ........... ...
8-4 Noncontact Phase Measuring Interferometer Instrument Requirements ... ....
8-5 Test Methods ....... ... i
8-6 Measurement Procedures ............. ... .. i
8-7 Data Analysis and Reporting ................ ... i
8-8 References ... ......c.ooiiii
Section 9  Filtering of Surface Profiles ....... ... ... . ... .. .
9-1 0P o
9-2 References ... ... e
9-3 Definitions and General Specifications ............................... 0L
9-4 2RC Filter Specification for Roughness .............................0
9-5 Phase Correct Gaussian Filter for Roughness ......................0.. ... ..
9-6 Filtering for Waviness ............. ... i
9-7 Filtering of Surfaces With Stratified Functional Properties ©. /... ............
Section 10 Terminology and Procedures for Evaluation of Surface Textures L. ‘g Fractal
GEOMERIY. . . ..o e
10-1 General ... ...
10-2 Definitions Relative to Fractal Based Analyses of surfeces ...................
10-3 Reporting the Results of Fractal Analyses ..o oo
10-4 References ........ ...
Section 11 Specifications and Procedures for Precisio ' Ref>rence Specimens ..............
11-1 SCOPE o
11-2 References ... ... e
11-3 Definitions . ... ...
11-4 Reference Specimens: Profile Chape und Application ........................
11-5 Physical Requirements ... .. ... .. ... .
11-6 Assigned Value Calculatios . ...
11-7 Mechanical Requiren=nic. ........... .o
11-8 Marking ... . o
11-9 Calibration Inteavel oo
Section 12 Specificatiors ai. ! "rocedures for Roughness Comparison Specimens...........
12-1 0P
12-2 Refererces ... . i
12-3 Definitic s . .
12-4 FCaghness Comparison Specimens ............ ...l
12-5 “urfaze Characteristics ...
12-6 Nciminal Roughness Grades ................ o i
12-7 opecimen Size, Form, and Lay .................. .o
12.8 Calibration of Comparison Specimens ......................ooiiiiiiii...
229 Marking ... ..o
Figures
1-1 Schematic Diagram of Surface Characteristics ...............................
1-2 Measured Versus Nominal Profile ...................... ...
1-3 Stylus Profile Displayed With Two Different Aspect Ratios ..................
1-4 Examples of Nominal Profiles ............... ... ... ...l
1-5 Filtering a Surface Profile ........... ... ... .. ... .l
1-6 Profile Peak and Valley ......... ... ..o i
1-7 Surface Profile Measurement Lengths .......................... .. ... ...,

iv

Copyright © 2010 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME. @

N U1 Ul WD


https://www.stdhive.com/standards/asme-b461-2009-pdf/

1-8
1-9
1-10

1-11
1-12
1-13
1-14
1-15
1-16
1-17
1-18
1-19
1-20
1-21
1-22

1-23
2-1
3-1
3-2
3-3

3-4
4-1

8-3

9-1
9-2

9-5

9-6

10-1
10-2

Mlustration for the Calculation of Roughness Average Ra ....................
Rt, Rp, and Ro Parameters ................cooiiiiiiiiiiiiiiiiiiian..
Surface Profile Containing Two Sampling Lengths, [; and I, Also

Showing the Rp; and Rt; Parameters .....................oooiiiiiiia...
The Rt and Rmax Parameters ............ ... ... . .. . i i,
The Waviness Height, Wt ... ... . . .
The Mean Spacing of Profile Irregularities, RSm .............................
The Peak Count Level, Used for Calculating Peak Density ...................
Amplitude Density Function—ADF(z) or p(z) ................coooiiiiiiiii..
The Profile Bearing Length ............. ... ... ... oo
The Bearing Area Curve and Related Parameters ...........................
Three Surface Profiles With Different Skewness .............................
Three Surface Profiles With Different Kurtosis ..............................
Topographic Map Obtained by an Area Profiling Method ............0.... .
Area Peaks (Left) and Area Valleys (Right) ............................0 0.
Comparison of Profiles Measured in Two Directions on a Uniaxial

Periodic Surface Showing the Difference in Peak Spacing as a Func ion

of Direction ...
Indication of Surface Lay ...
Classification of Common Instruments for Measurement £t Juriale

Texture ... ...
Profile Coordinate System .............. ... ... . o i
Conical Stylus Tip ...................oi. N
Other Stylus Tip Geometries ............... 0 .. i
Allasing ...
Schematic Diagrams of a Typical Stylus Pror > and Fringe-Field Capacitance

Probe ...
Effects of Various Cutoff Values .... ...0....... ... ... ... ...
Examples of Profile Distortion Due to 5xid Motion .........................
Examples of Profile Distortiori ... ....... ... i
The Radius of Curvature fo: = turface Sine Wave ...........................
Stylus Tip Touching Botto.» end Shoulders of Groove .......................
The Stylus Tip Contact Foistance, X ...,
A Typical Phase Mcasuing Interferometer System ..........................
Demonstration ot the Detector Array With Element Spacing A and the

Measurement of the Longest Spatial Wavelength, AL Covering the Total

Number (M) PiXels . ...
Demorctratioxof the Detector Array With Element Spacing A and the

M-~asu.~ment of the Smallest Spatial Wavelength, AR Covering Five

S ]
Wavd ength Transmission Characteristics for the 2RC Filter System ..........
Gaussian Transmission Characteristics Together With the Uncertain

Nominal Transmission Characteristic of a 2 wm Stylus Radius ............
Weighting Function of the Gaussian Profile Filter ...........................
Gaussian Transmission Characteristic for the Waviness Short-Wavelength

Cutoff (Asw) or for Deriving the Roughness Mean Line Having Cutoff

Wavelengths (Ac) of 0.08 mm, 0.25 mm, 0.8 mm, 2.5 mm, and 8.0 mm .....
Gaussian Transmission Characteristic for the Roughness Long-

Wavelength Cutoff Having Cutoff Wavelengths Ac = 0.08 mm,

025 mm, 0.8 mm,25mm,and 8.0 mm .............. ... ... ..l
Example of a Deviation Curve of an Implemented Filter From the Ideal

Gaussian Filter as a Function of Spatial Wavelength ......................
Self-Similarity Illustrated on a Simulated Profile ............................
An Idealized Log-Log Plot of Relative Length (of a Profile) or Relative

Area (of a Surface) Versus the Scale of Observation .......................

\%

Copyright © 2010 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME. @

@


https://www.stdhive.com/standards/asme-b461-2009-pdf/

10-3

10-4

10-5
10-6
11-1
11-2
11-3
11-4
11-5
11-6
11-7
11-8
11-9
11-10
11-11

Tables
3-1
3-2
4-1

4-2

9-1

9-2
9-3

10-1
11-1
11-2
11-3
11-4
11-5
11-6
11-7
11-8
11-9
12-1
12-2

1. 2_\)

An Idealized Log-Log Plot of Relative Length or Area Versus the Scale of
Observation (Length-Scale or Area-Scale Plot), Showing Multi-Fractal
Characteristics and Crossover Scales ........................ooiiiiii....

Three Stepping Exercises From a Length-Scale Analysis on a Simulated
Profile ... ..

Four Tiling Exercises From an Area-Scale Analysis ..........................

An Area-Scale Plot Including the Results of the Tiling Series in Fig. 10-5 ... ..

Type AL GIroove .......ooiiii

Type A2 GIroOovVe . ...t

Allowable Waviness Height Wt for Roughness Calibration Specimens .......

Assessment of Calibrated Values for Type A1 ...............................

Type B1 Grooves: Set of Four Grooves .....................cooiiiiiiii..

Type B2 or C2 Specimens With Multiple Grooves ...........................

Use of Type B3 Specimen ......... ...

Type C1 Grooves . .......ooiui i et

Type C3 GrOOVES . ..ottt e

Type C4 GroOVeS . ...

Unidirectional Irregular Groove Specimen Having Profile Repetitior at
5Ac Intervals (Type D1 With Ac = 0.8 mm) ..................c...0 ... ..

Cutoff Values for Periodic Profiles Using RSm ..............0 ..ot
Cutoff Values for Nonperiodic Profiles Using Ra .. <. ...
Measurement Cutoffs and Traversing Lengths for Conui’: uvusly

Averaging Instruments Using Analog Meter Reidouts ....................
Measurement Cutoffs and Minimum Evaluatio:. Lea’as for Instruments

Measuring Integrated Roughness Values G rer « Fixed Evaluation

Length ... o
Limits for the Transmission Characteristic: foo 2RC Long-Wavelength Cutoff

Filters .. ...
Typical Cutoffs for Gaussian Filter.. ancd Associated Cutoff Ratios ...........
Typical Values for the Waviness '_cn 7-Wavelength Cutoff (Acw) and

Recommended Minimur-Vaice«s for the Waviness Traversing Length ... ...
Example of a Report on Fracca' Analysis ..........................oi...
Nominal Values of Dep.h o1 T1eight and Examples of Width for Type Al ....
Nominal Values of De»th und Radius for Type A2 ..........................
Tolerances and T'=ceii~'nties for Types Al and A2 ..........................
Tip Size Estim. tion From the Profile Graph for Type B1 .....................
Typical Ra<nd K3in Values for Type C1 ...,
Toleran~Co and', Uncertainties for Types C1 Through C4 ......................
Typica. Valt 2s of Ra and RSm for Type C2 ...t
Tvpical Votues of Ra for Type C4 ...
‘tolcrances and Uncertainties for Types D1 and D2 ..........................
I7ominal Roughness Grades (Ra) for Roughness Comparison Specimens ... ..
Form and Lay of Roughness Comparison Specimens Representing

Various Types of Machined Surfaces ........................ . ...,
Examples of Sampling Lengths for Calibration of Comparison Specimens,

Nonmandatory Appendices

>

mgognNw

General Notes on Use and Interpretation of Data Produced by Stylus
Instruments ...t e
Control and Production of Surface Texture ..................................
A Review of Additional Surface Measurement Methods .....................
Additional Parameters for Surface Characterization .........................
Characteristics of Certain Area Profiling Methods ...........................

vi

Copyright © 2010 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME. @



https://www.stdhive.com/standards/asme-b461-2009-pdf/

Descriptions of Area Averaging Methods ...................... ... .. ... 93

Observations on the Filtering of Surface Profiles ............................ 96

Reference Subroutines ............. .. ... i 97

A Comparison of ASME and ISO Surface Texture Parameters ............... 105

Functional Standards ............. ... .. .o i 107
vii

Copyright © 2010 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME. @



https://www.stdhive.com/standards/asme-b461-2009-pdf/

FOREWORD

The first standard on surface texture was issued in March 1940. The dates for the subsequent
changes are as follows:

Revision — February 1947
Revision — January 1955
Revision — September 1962
Revision — August 1971
Revision — March 1978
Revision — March 1985
Revision — June 1995
Revision — October 2002

The current revision is the culmination of a major effort by the ASME Comm‘ttee 2 6 on the
Classification and Designation of Surface Qualities. A considerable amount of new mats rial has
been added, particularly to reflect the increasing number of surface measuramen. e hniques and
surface parameters in practical use. Overall, our vision for the ASME B4 1 St. ndard is twofold
as follows:

(a) to keep it abreast of the latest developments in the regime ~f « ontact profiling techniques
where the degree of measurement control is highly advanced

(b) to encompass a large range of other techniques tha* pre ent rralid and useful descriptions
of surface texture

Technical drawings referring to a specific version of tt.x ACME B46.1 Standard (e.g., ASME
B46.1-2009) refers to the rules and definitions given in/that veision of the surface texture standard
as indicated. For technical drawings that do not indic. *e-a specific ASME B46.1 surface texture
standard, the rules and definitions given in the ASME B46.1 revision in effect at the release date
of the drawing must be used.

The ASME B46 Committee contributes tc 1.“ rnational standardization activities related to
surface texture measurement and ansi,is o referenced in ISO/TR 14368:1995, Geometrical
Product Specification (GPS) — Mester »lin.

The present Standard includes 12 :ections as follows:

Section 1, Terms Related to Suri ‘ce 1exture, contains a number of definitions that are used in
other sections of the Stand~:'. Fu:hermore, a large number of surface parameters are defined
in addition to roughness a' eag, Ra. These include rms roughness Rq, waviness height Wt, the
mean spacing of profik irreguiarities RSm, and several statistical functions, as well as surface
parameters for area p.ofiLng techniques.

Section 2, Classi: catic n of Instruments for Surface Texture Measurement, defines six types of
surface texture measu ng instruments including several types of profiling instruments, scanned
probe microsco, v, and area averaging instruments. With this classification scheme, it is possible
that future sc-tions may then provide for the specification on drawings of the type of instrument
to be used ‘or a particular surface texture measurement.

Section 3, Terminology and Measurement Procedures for Profiling, Contact, Skidless
Insimnaents, is based on proposals in ISO Technical Committee 57 to define the characteristics
o. instri'ments that directly measure surface profiles, which then can serve as input data to the
calculations of surface texture parameters.

Section 4, Measurement Procedures for Contact, Skidded Instruments, contains much of the
information that was previously contained in ASME B46.1-1985 for specification of instruments
primarily intended for measurement of averaging parameters such as the roughness average Ra.

Section 5, Measurement Techniques for Area Profiling, lists a number of techniques, many of
them developed since the mid 1980’s, for three dimensional surface mapping. Because of the
diversity of techniques, very few recommendations can be given in Section 5 at this time to
facilitate uniformity of results between different techniques. However, this section does allow

viii
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for the measurement of the area profiling parameters, Sa and Sg, as alternatives to the traditional
profiling parameters.

Section 6, Measurement Techniques for Area Averaging, discusses the use of area averaging
techniques as comparators to distinguish the surface texture of parts manufactured by similar
processes. In future sections, surface parameters based directly on these techniques may be
defined or surface specifications may be proposed that call for measurements by these types of
instruments.

Section 7, Nanometer Surface Texture and Step Height Measurements by Stylus Profiling
Instruments, addresses the use of contacting profilometry in the measurement of surface texture
features whose height dimensions are typically measured within the scale of nanometers. Section
7 may be applicable to such industries as the semiconductor, data storage, and micro electro-
mechanical systems (MEMS) manufacturers.

Section 8, Nanometer Surface Roughness as Measured With Phase Measuring Interferometric
Microscopy, addresses the use of optical noncontact techniques for measuring highly polished
surfaces. Section 8 may be applied to the measurement of such items as polished silicon wafers,
optical components and precision mechanical components.

Section 9, Filtering of Surface Profiles, carries on with the traditional specifications of the 2RC
cutoff filter and introduces the phase corrected Gaussian filter as well as band-pass roughness
concepts.

Section 10, Terminology and Procedures for Evaluation of Surface Textures Using Fractal Geome-
try, introduces the field of fractal analysis as applied to measuring surface texture. Introductions
of various techniques and terms are included to allow for lateral scale specific interpretation of
surface texture.

Section 11, Specifications and Procedures for Precision Reference Specimens, describes different
types of specimens useful in the calibration and testing of surface profiling instruments. It is
based on ISO 5436, Part 1, Material Measures, and contains new information as well.

Section 12, Specifications and Procedures for Roughness Comparison Specimens, describes
specimens that are useful for the testing and characterization of area averaging instruments.

ASME B46.1-2009 was approved by the American National Standards Institute on
October 22, 2009.

ix
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description of the reasons for the proposal, including any pertinent documentation.

Proposing a Case. Cases may be issued for the purpose of providing alternative rules when
justified, to permit early implementation of an approved revision when the need is urgent, or to
provide rules not covered by existing provisions. Cases are effective immediately upon
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Requests for Cases shall provide a Statement of Need and Background Information. The request
should identify the Standard, the paragraph, figure or table number(s), and be written as a
Question and Reply in the same format as existing Cases. Requests for Cases should also indicate
the applicable edition(s) of the Standard to which the proposed Case applies.

Interpretations. Upon request, the B46 Committee will render an interpretation of any require-
ment of the Standard. Interpretations can only be rendered in response to a written request sent
to the Secretary of the B46 Standards Committee.

The request for interpretation should be clear and unambiguous. It is further recommended
that the inquirer submit his/her request in the following format:

Subject: Cite the applicable paragraph number(s) and the topic of the inquiry.

Edition: Cite the applicable edition of the Standard for which the interpretation is
being requested.

Question: Phrase the question as a request for an interpretation of a specific requirement

suitable for general understanding and use, not as a request for an approval
of a proprietary design or situation. The inquirer may also include any plans
or drawings, which are necessary to explain the question; however, they
should not contain proprietary names or information.

Requests that are not in this format may be rewritten in the appropriate format by the Committee
prior to being answered, which may inadvertently change the intent of the original request.

ASME procedures provide for reconsideration of any interpretation when or if additional
information that might affect an interpretation is available. Further, persons aggrieved by an
interpretation may appeal to the cognizant ASME Committee or Subcommittee. ASME does not
“approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

Attending Committee Meetings. The B46 Standards Committee regularly holds meetings which
are open to the public. Persons wishing to attend any meeting should contact the Secretary of
the B46 Standards Committee.
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EXECUTIVE SUMMARY

1 GENERAL

In cases of disagreement regarding the interpretation
of surface texture measurements, it is recommended that
measurements with skidless stylus based instruments
with Gaussian filtering be used as the basis for interpre-
tation. The following key measurement parameters must
be established for proper surface texture specification
and measurement.

2 FILTERING

The spatial wavelengths to be included in a surface
texture measurement are generally limited by digital
bandpass filtering. For measurement of roughness, short
wavelength cutoff, As, specifies the short spatial wave-
length limit and is defined as the wavelength where the
Gaussian filter will attenuate the true profile by 50%.
Spatial wavelengths less than As are severely attenuated
and minimally contribute to the roughness
measurement.

The roughness long wavelength cutoff, Ac, specifies
the long spatial wavelength limit and is defined as the
wavelength where the Gaussian filter will attenuate the
true profile by 50%. Spatial wavelengths greater than Ac
are severely attenuated and minimally contribute to the
roughness measurement.

The ratio of Ac to As (Ac:As) is the bandwidth of the
measurement. Some instruments allow the selection of
Ac and As individually and/or the selection of a band-
width, typically 100:1 or 300:1. The spatial wavelengths
comprising the texture between As and Ac are minimally
attenuated by the Gaussian filter.

The cutoffs, Ac and As, should be chosen by the
designer in light of the intended function of the surface.
When choosing Ac and As, one must be cognizant that
the surface features not measured within the roughness
cutoff bandwidth may be quite large and may affect the
intended function of the surface. Thus in some cases it
may be necessary to specify both surface roughness and
waviness.

When surface waviness control is important, digital
bandpass filtering is applied similarly as it is for
roughness filtering. For waviness, the waviness short
wavelength cutoff (Asw) and waviness long wavelength
cutoff (Acw) are applied to obtain the waviness profile.
An important consideration is the correspondence of
the roughness long wavelength cutoff and the waviness
short wavelength cutoff. When these respective cutoff
values are not equal, the discrimination of the roughness
and waviness features of a given surface can become

Xii

On all surface texture specifications as of January 1997,
Ac and As must be stated. When Ac and As are not speci-
fied, guidelines are given in paras. 3-3.20.1 and 3-3.20.2
of ASME B46.1-2009 for the metrologist to establish Ac
and As. These guidelines are intended to include the
dominant features of the surface in the measurement
whether these surface features are relevant to the func-
tion of the surface or not.

3 STYLUS TIP RADIUS

The stylus tip radius may be chosen by the designer
or metrologist based on the value of As (i.e., the short
wave cutoff). For As equal to 2.5 wm, the tip radius
should typically be 2 um or less. For As equal to 8 wm,
the tip radius should typically be 5 pm or less. For As
equal to 25 um, the tip radius should typically be 10 pm
or less.

4 STYLUS FORCE

The maximum static measuring force is determined
by the radius of the stylus and is chosen to assure mini-
mal damage to the surface and that constant contact is
maintained with the surface. Specific recommendations
for stylus force may be found in para. 3-3.5.2 of the
ASME B46.1-2009 standard.

5 MEASUREMENT PARAMETERS

Many surface finish height parameters are in use
throughout the world. From the simplest specification
of a single roughness parameter to multiple roughness
and waviness parameter specifications of a given sur-
face, product designers have many options for speci-
tying surface texture in order to control surface function.
Between these extremes, designers should consider the
need to control roughness height (e.g., Ra or Rz),
roughness height consistency (e.g., Rmax), and waviness
height (e.g., Wt). Waviness is a secondary longer wave-
length feature that is only of concern for particular sur-
face functions and finishing processes. A complete
description of the various texture parameters may be
found in Section 1 of the B46.1-2009 standard.

6 SURFACE TEXTURE SYMBOLS

Once the various key measurement parameters are
established, ISO 1302:2002, may be used to establish the
proper indication on the relevant engineering drawings.

confounded.

Copyright © 2010 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME.

®)




