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PREFACE
This standard was prepared by the Association’s Committee on Engineering Tolerance 
Systems, Metrology and Surface Texture. It is intended to provide a comprehensive 
treatment of the topography of surfaces insofar as is practical having regard to the state 
of current knowledge.

The standard includes material related to the specifying and measuring of surface 
roughness together with information on instrument requirements, surface roughness 
comparison specimens, and calibration specimens. In order to promote as wide an 
understanding of the subject as possible, appendices give discursive material on the 
use of stylus instruments, the specification and production of surface texture, and the 
calibration of stylus instruments, and include an extensive bibliography (including 
standards) of selected works on surface texture.

The term ‘cut-off’ has been used in preference to ‘sampling length’ in this standard, 
both in geometrical definitions of parameters and also in those definitions which are 
principally related to electrical instrumentation. This has been done to avoid the major 
confusion that comes about because of the statistical term ‘sampling’. Cut-off and 
sampling length are interpreted identically in this standard. Current practice in stan­
dards of a number of countries, including those of the International Organization 
for Standardization (ISO), is to use both these terms which leads to confusion and 
difficulties in interpretation.

Possibly the two most important aspects related to the specifying, producing and 
controlling of surface roughness are: first, typical roughness values (^a) which may be 
associated with ordinary materials, using common production processes; and, sec­
ondly, the typical relationship of surface roughness values (/?a) to production time, 
employing commonly-used machine tools and processes. Both of the foregoing are 
useful tools when the cost effectiveness of a process or design is being evaluated. 
Material on these two aspects is given in Table 3.1 and Fig. B1 respectively.

In the preparation of this standard the confusion that could result from the 
specification of an unrestricted range of complex parameters was very much in mind. 
It is generally accepted, however, that to specify a single parameter, Ra, together with 
the process is no longer sufficient to meet all the needsof industry and that an extended 
group of parameters needs formal definition. Although the number of parameters 
defined in this standard has been increased above that in the present Australian 
standard (AS 1965), only parameters which have achieved a high degree of acceptance 
by the major industrial nations and ISO have been included in the formal part. The 
large number of parameters and functions referred to in Appendix D have been 
included as reference material to aid in interpreting manufacturing specifications 
originating outside Australia and a fuller understanding of the subject.

Wherever possible the work of ISO/TC 57 has been taken into account in the 
preparation of this standard. This standard therefore has been based on and is in 
agreement with the following ISO standards:

ISO/468 Surface Roughness
ISO/2632 Roughness Comparison Specimens

Part 1: Turned, ground, bored, milled, shaped and planed 
Part 2: Spark-eroded, shot-blasted, grit-blasted and polished 
Part 3: Cast surfaces

ISO/3274 Instruments for the measurement of surface roughness by the
profile method—Contact (stylus) instruments of consecutive 
profile transformation—Contact profile meters, system M.

ISO/4287/1 Surface Roughness Terminology
Part 1: Surface and its parameters

The following overseas standards were also taken into account:
BS 1134 Method for the Assessment of Surface Texture

Part 1: Method and instrumentation 
Part 2: General information and guidance

ANSI B46.1 Surface Texture, Surface Roughness, Waviness and Lay
ANSI Y 14.36 Engineering Drawings and Related Documentation and

Practices—Surface Texture Symbols
Acknowledgement is made to BSI for material from BS 1134 used in this standard.
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FOREWORD

Surface texture is normally specified in a manufactur­
ing process to give a surface which experience has 
shown will have functional properties complying with 
a set of requirements.

The specifying of surface characteristics, unless 
they are essential for performance, may substantially 
increase production costs and will lessen the emphasis 
placed on the finishing of important surfaces.

In the mechanical field the specification of the 
process required to achieve the necessary dimensional 
accuracy will often be sufficient. The working surfaces 
on bearings, pistons, and gears are typical examples 
of surfaces for which optimum performance will 
require the control of surface characteristics following 
the procedures given in this standard.

Smoothness and roughness are relative—a surface 
may be either smooth or rough for the purpose in­
tended—and what is smooth for one purpose may be 
rough for another. Many surfaces do not require any 
surface control. Further discussion relating to the 
specification and production of surface texture will 
be found in Appendix B.

It should be understood that ultimately, there is 
no such thing as a surface; there is essentially a region 
of transition from the bulk properties of one material 
to another. What is assessed as a ‘surface' is dependent 
on the means of detection. An operational definition 
is also involved, and major or minor differences in the 
interpretation of surface topography can be expected 
depending on the method of detection used. It follows 
therefore that ‘surfaces’ are extremely complex, con­
sisting mainly of randomly distributed irregularities 
covering a wide range of both height and spacing. 
There may also be a periodic component.

Surface texture is broadly defined as the topo­
graphy of a surface and includes surface roughness and 
waviness, but excluding errors of form. To assign any 
single number of technical significance, to a surface, 
therefore requires the selection of certain features and 
parameters of the surface for measurement. A clear 
understanding of the way this selection is made, its 
limitations, and the method(s) of making the measure­
ments, are necessary aids in the interpretation and 
measurement of surface texture, and guidance on this 
is given in this standard. ~"

The accepted property used for characterizing a 
surface is surface roughness, because there is sufficient

knowledge of this property to enable the major 
parameters, constituting surface roughness to be 
quantified and measured in a meaningful fashion. 
This standard deals with all the parameters in wide­
spread use for quantifying surface roughness. The 
parameter which is most often used in characterizing 
the roughness of a surface is the arithmetic mean 
deviation (Ra):

Conversely little is known practically about 
waviness, particularly relative to its effect on function, 
and waviness parameters are therefore difficult to 
quantify in a meaningful way. This standard includes 
such waviness parameters that have been found useful, 
and which are also included in international standards 
or standards of other countries.

As well as the restricted range of surface rough­
ness and waviness parameters and a few functions such 
as bearing area which are defined in this standard and 
also standards of other countries, there are a large 
number of other parameters and functions which have 
currency in contemporary literature. A number of 
those will eventually be incorporated into standards 
and used much more frequently. In addition the 
range of symbols used in different countries for the 
same parameter is confusing and there are strong 
moves within ISO to unify such usage.

To further the understanding of this wider range 
of parameters, to clarify their meaning and also to 
avoid the confusion caused by the use of different 
symbols, Appendix D has been provided which gives 
this information in some detail.

The most common method of measuring surface 
texture is to move a sharp pointed stylus over the 
surface and to translate its motion perpendicular to 
the surface into a meter reading and/or a profile 
graph. There are a number of factors inherent in this 
process which affect the results obtained, and this 
standard has attempted to specify these factors in such 
a way that instruments of different design and con­
struction will give the same measurement on any given 
surface. There are a large number of alternative 
techniques for examining surfaces, such as optical 
microscopy, light scattering and electron microscopy, 
which can give information on a variety of surface 
properties and these are discussed in some detail in 
Appendix C.

COPYRIGHT
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SECTION 1. SCOPE AND DEFINITIONS

1.1 SCOPE. This standard specifies those prop­
erties which constitute surface texture. It includes 
methods of assessing the properties, and requirements 
for measuring instruments. It deals with surface rough- - 
ness and also waviness, and includes the most import­
ant parameters used in the quantitative expression of 
surface texture generally.

Appendices give general notes on a wider range 
of surface texture parameters, and describe instrument 
types and their usage. j

1.2 DEFINITIONS. For the purpose of this stan­
dard, the following definitions apply:

1.2.1, Nominal surface (geometrical surface)—the 
surface specified by the design. but excluding the 
surface texture. The errors of form defined later (see 
Clause 1.2.5) are deviations from the nominal surface. \

1.2.2 Surface texture—the topography of a surface 
including roughness and waviness but excluding errors 
of form.

\
1.2.3 Surface. roughness—the topography of a 

surface which consists of short wavelengths only. It 
comprises surface irregularities with relatively small 
spacings and usually incorporates irregularities result­
ing from the method of manufacture.

NOTE: There is a clear distinction between surface texture and
the roughness of surfaces (see Clauses 1.2.2 and 1.2.3).

1.2.4 Waviness—the topography of a surface 
which consists of wavelengths of intermediate length. 
Waviness may result from such factors as machine or 
work deflection, vibration and chatter or heat treat­
ment.

1.2.5 Errors of form—the departures from the 
nominal surface resulting from long wavelengths in the 
measured surface. Errors of form may result from the 
manufacturing process, thermal effects or similar 
causes.

1.2.6 Nominal profile (geometrical profile)—the 
line of intersection of a defined plane with the nominal 
surface.

1.2.7 Measured surface profile—the representation 
of a surface profile obtained by an instrument.

1.2.8 Modified profile—the line representing the ■ 
profile of a surface after filtering.

1.2.9 Wavelength (A)—for a periodic wave, the 
wavelength is the distance between corresponding 
points in two consecutive cycles of the wave.

1.2.10 Reference line—the curve or straight line 
defined b^ convention in relation to the nominal 
profile or other datum, which serves as a reference for 
the definition of parameters.

1.2.11 Electrical reference line—a line established 
by the filtering action of an instrument on the electrical 
signal which represents the measured surface profile.

1.2.12 Centreline—a reference line representing 
the form of the traced profile and parallel to its general 
direction throughout the cut-off length, such that the 
sums of the areas contained between it and those parts 
of the profile which lie on each side of it are equal.

NOTE: The centreline is defined and used for graphical con­
venience. When the profile has a distinct periodicity and its
general direction therefore determinate, the (equal area)centreline

is unique. When the profile is irregular, the assessment of its 
general direction becomes uncertain over a given range. Within 
this range a family of‘equal area' centrelines can be drawn, one of 

. which can be identical with the ‘least squares' reference line.

1.2.13 Least squares reference line—a reference 
line having the form of the nominal profile within the 
limits of the cut-off, and placed so that within the cut­
off the sum of the squares of the deviations of the 
profile from the reference line is a minimum.

NOTE: The least squares reference line is unique in position and 
direction, but its graphical determination can be laborious.

1.2.14 Profile peak—a portion of a profile lying 
above the reference line and between two intersections 
of the profile with the reference line.

1.2.15 Profile valley—a portion of a profile lying 
below the reference line and between two intersections 
of the profile with the reference line.

1.2.16 Profile peak height (Yp)—the height of the 
highest point of a profile peak above the reference line.

1.2.17 Profile valley depth ()\.)—the depth of the 
lowest portion of a profile valley below the reference 
line.

1.2.18 Local peak height (/?p)—the height of a 
point of maximum height on the profile above the 
reference line.

1.2.19 Local .valley depth (Rm)—the depth of a 
point of maximum depth on the profile below the 
reference line.

1.2.20 Profile irregularity—a profile peak and the 
adjacent profile valley.

1.2.21 ' Spacing of a profile irregularity—the 
distance measured along the reference line which 
contains the profile irregularity.

1.2.22 Measuring traverse length (L)—the length 
of the modified surface profile used in the measurement 
of surface roughness parameters, or the length over 
which the profile is evaluated. The latter may contain 
one or more cut-offs.

, NOTE: The terms evaluation length and assessment length are 
also used for this parameter.

1.2.23 Cut-off—’
(a) the value of the wavelength, A, defined by con­

vention as the longest wavelength transmitted
• by an instrument; ■
(b) the length of equal segments into which the 

measured profile is divided for the purpose of 
making a geometric determination of surface 
roughness.

Sampling length—see Cut-off.
1.2.24 Lay—the direction of the predominant 

surface pattern ordinarily determined by the produc­
tion method used.

1.2.25 Flaws—unintentional irregularities which 
occur at one place or at relatively infrequent or widely 
varying intervals on the surface. Flaws include such 
defects as cracks, inclusions, ridges and scratches.

1.2.26 Static measuring force—the force which the 
stylus exerts on the surface when not traversing the 
surface.
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