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BS 1134 was first issued in 1950 and revised in 1961. This further revision, prepared under the authority of
the Mechanical Engineering Industry Standards Committee, takes caccount of recent work within ISO, as
well as of developments in instrument technology, and makes -use of SI units. It consisis of two separate

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

. The primary object of Part 1 is to provide a defined basis

for a simple numerical assessment of the texture

of a surface under conditions which will ensure compatibility of results from different instruments measuring
similar surface characteristics. Additionally, Part 1 gives the terms and definitions essential to international
understanding and states the information to be given when surface texture requirements are specified.

Two measuring parameters are used, both of which are now internationally recognized in ISO/R 468*.
The main parameter has the designation R, and is identical to that previously known as CLA (centre-line-
average). The secondary parameter gives a measure of average total height of surface irregularities and is
designated R,. This is similar to what was previously known as P.V.A. (peak-to-valley average height).

It is hoped that the separate presentation of Part 1, dealing strictly with standardization, and Part 2,
containing guidance matter, will help satisfy all levels of understanding of the subject. :

* ISO/R 468, * Surface roughness ”.
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British Standard Method for the
Assessment of

surface texture
" Part1. Method and instrumentation

—_“___“

1. General

1.1 Scope

This Part of this British Standard relates to the topography of machined and self-finished surfaces and
describes methods by which surface irregularities are evaluated in accordance with the R, and R, parameters

of ISO/R 468*.

It embraces the following: .

(1) The terminology to be employed in statements relating to surfat}:e‘texture and measurement of surface
texture. T o . ;

(2) Preferred values for the grading of surface texture by the R, (arithmetical mean deviation previously
known as CLA) and R, (10 point height) parameters. o ,

{(3) Standard sampling lengths and meter cut-off values to be used in graphical proce-1are and instrument
construction. i . : ”

{4) The graphical determination of R, and R; values,

(5) The determination of R, values by electric meter instruments.

(6) The essential instrument requirements to ensure repeatability of performance,

(7) The information to be given in statements relating to surface texture requirements.

NOTE. The title of the British Standard referred to in this Part of this standard is shown on the inside back cover.

1.2 Terminology
For the purposes of this British Standard the following terms and definitions have been adopted (see also
Fig. 1): .

(1) Real surface. The surface limiting the body, separating it from surrounding space,

(2} Real profile. The contour that results from the intersection of the real surface by a plane conventionally
defined with respect to the geometrical surface.

- (3) Geometrical surface (nominal surface). The surface determined by the design, neglecting errors of form

and surface roughness.

(4) Geometrical profile (nominal profile). The profile that results from the intersection of the geometrical
surface by a plane com(ij;fnionally defined with respect to this surface,

{3) Effective surface (measured surfact). The close representation of a real surface obtained by instrumental
means, T

(6) Effective profile (measured profile). The contour that results from the intersection of the effective
surface by a plane conventionally defined with respect to the geometrical surface, -

(7) Irregularities. The peaks and valleys of a real surface,

(8) Spacing. The average distance between the dominant peaks on the effective profile.

s+ +E. The application of this definition 1o texture of non-repeating type is necessarily somewhat general in character.

" YSO/R 468, * Surface roughness ’.
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Fig.1. Surface characteristics and terminology

(9) Surface texture. Those lrregulantles “with regular or irregular spacing which tend to form a pattern or -
texture on the surface. This texture may contain the following components: .

a. Roughness. The irregularities in the surface texture which are inherent in the production process but
- excluding waviness and errors of form.

b. Waviness. That component of surface texture upon which roughness is superimposed. Waviness may

result from such factors as machine or work deflections, vibrations, chalter heat treatment or warpmg

strains.

(10) Lay. The direction of the predominant surface pattern, ordinarily determined by the production
method used.

(11) Sampling length. The length of profile selected for the purpose of making an individual measurement
of surface texture. :

(12) Reference line. The line chosen by convention to serve for the quantitative evaluaf.ion of the roughness
of the effective profile.

4
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(13) Centre line, A line representing the form of the geometrical profile and paraliel to the general direction
of the profile throughout the sampling length, such that the sums of the areas contained between it and those
parts of the profile which lic on each side of it are cqual.

NOTE. The centre ling is defined and used for graphical convenience. When the profile has a dislinguishable periodicity and its
general direction is therefore determinate, the * equal area * centre line s unique. When the profile is irregular the assessment of
its general direction becomes uncertain over a certain range. Within this range a family of *equal area * centre lines can be
drawn, onc of which will be Identical with the * least-squares * mean line (see 1.( 4. :

(14) Least-squares mean line. A reference line representing the form of the geometrical profile within: the
limits of the sampling length, and so placed that within the sampling length the sum of the squares of the
deviations of the profile from the mean line is a minimum.

NOTE. The least-squares mean line is unique in position and direction, but its graphical determination can be somewhat lnboyi-
ous, p

“(15) Meter cut-off (Bp,,). Ina profile meter instrument, the conventionally defined wavelength separating
the transmitted from the atteuuated components of the effective profile, :

NOTE. The meter cut-offs of profilc meter instruments arc made equal to the desired sampling lc'ngths. Electrical integrating
instruments indicate automatically the average resulls from several consecutive sampling lengths. ’

(16) Electrical mean line. In an electric meter instrument, a reference line established by the circuits
determining the meter cut-off, which line divides equally those parts of the modified profile lying above
and below it.

(17} Modified profife. The eflective profile modified by such defined filter means as are used for suppres-
sing those undulations of the real profile that are not or are not fully to be included in the measured roughness
parameters of the surface. -

(18) Arithmetical mean deviation (1.,). The arithmetical average value of the departure of the profile above
and below the reference line (centre or electrical mean line) throughout the prescribed sampling iength (see
Fig. 2). ’ .

(19) Ten point height (R,) of irregularities. The average distance between the five highest peaks aud the five
deepest valleys within the sampling length, measured from a line parallel to the reference line and not
crossing the profile (sce Fig. 3). ‘ R

(20) Profile recording instrument. An instrument recording the co-ordinates of the profile T-Atlh" 2

(21) Recording traversing length. The maximum recording movement of the stylus alcaz” ;

(22) Profile meter instrwment. An instrument used for the measurement of surface texture parameters.

(23) Measuring traversing length. The Ienglh of the modified profile used for measurement of sws face
roughness parameters. (It is usual for the measuring traversing iength 10 coniain several sampling lengths.)

(24) Profile meter instrument with predetermined measuring traversing length. An instrument in which the
length used for measurement has a defined beginning and end determined by switches or other instrumental
means.

(25) Profile merter instrument with * running * measuring iraversing length (giving a running average). An
instrument in which the length used for measurement results from the characteristics of the profile meter
and moves along the surface with the pick-up. . o
NOTE. In instmmcnls of this type the reading may fluctuate ziccording to local variations of the profile.

- {26) Static measuring force. The force which the stylus exerts along its axis on the examined suriace
without taking into account the dynamic components arising in the process of traversing the surface by

the stylus.. 2 . : A
(27) Rate of change of measuring force. The change of static measuring force per unit displacement of the
| f

stylus along:its axis.

{28) V’@-r:&.! magnification of a profile recording instrument (¥.). The ratio of the movement of the indica-
ting device of the recorder to the displacement of the stylus in a direction normal to the surface..

(29) ‘?:"t’n-‘rizétnrai magnification of a profile recording instrument (V,). The ratio of the movement of the
recorder chart to that of the stylus along the surface. §

(30) Error of vertical magnification of a profile recording instrument. The difference between the nominal
and the actual values of the vertical magnification referred to the nominal value and expressed as a percentage.

(31) Error of horizontal magnification of a profile recording instrument. The difference between the nominal
and the actual values of the horizontal magnification referred to the nominal value and expressed as a

parcentage,
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(32) Basic error of a profile meter reading. The percentage differance between the instrument reading and
the value of the surface texture parameter as dc’ined by the stylus and meter cut-off (without skid) of the
instrument.

(33) Method divergence of the instrument reading. For a given measured profile the percentage difference
between the value of a surface texture parameter determined with respect to the mean line of the defined wave
filter and a succession of straight centre lines each equal in length to the meter cut-off, both determinations
being referred to the same part and overall length of the same cross-section (see Appendix:A).- -

1.3 Samplinglengths ‘
The appropriate sampling length of surface, which determines the corresponding meter cut-off to be used”
(see Table 4), shall be selected from the range of standard sampling lengths given in Table 1.

b (' .

Table1. Standard sampling lengths

Millimetres Inch

0.08 0.003
025 - | 001
0.8 0.03

25 1 0
8.0 . 0.3
250 1.0

1.4 A.values )

Vaiues are preferably determined as mean results from the measurement of several sampling lengths taken
consecutively along the profile. These may be determined graphically in accordance with 1.5 or by direct reading
instruments. The direction in which the measurement is made should in general be approximately at right
angles to the lay if the surface texture has a directional quality (see Fig. 7). The R, values specified shall be
selected from the range of preferred R, values given in Table 2, which also shows the series of roughness
grade numbers extracted from ISO/R 1302*, These may be used on drawings to avoid misinterpretation of
numerical values. - , - .

Table2. Preferred R, values

Nominal R, values : Roughness
grade number

um -
50 N 12
25 N1
125 .5 N 10

6.3 -
32
1.6

0.8°
04
0.2

0.1
0.05
0.025
0.0125 0.5
NOTE. The values given in Table 2 are expressed as * preferred * in order to discourage unnecessary variation of the values
expressed on drawings. It should be realized that in some circumstances, warranting departure from the preferred values, other
values may be specified. .
* ISO/R 1302, * Technical drawings: method of indicating surface texture on drawings ',
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