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Introduction

This International Standard is a Geometrical Product Speglfication (GPS)

standard and is to be regarded as a General GPS

Standard (see

ISO/TR 14638). It influences chain links 2 and 3 of thex¢chaing of standards

for roughness profile and waviness profile and chaip-link 2

f the chain of

standards for primary profile and is envisaged also-to cover joundness and

other form characteristics.

For more detailed information of the(relation of this starjdard to other

standards and the GPS matrix models.seé annex B.

For digital instruments, the approgriate filter for surface proffle information

is a phase correct filter. They,'chosen weighting function,

for the phase

correct filter, is Gaussian, With a 50 % transmission 4t the cut-off

wavelength. This providesya transmission characteristic w
sharp cut-off.

It is of importance.that the transmission for the cut-off wave

th a relatively

ength is 50 %

since the short?wave and long wave portions of the surfgce profile are
separated andican be recombined without altering the surfade profile.
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Geometrical Product Specifications (GPS) — Surface
texture: Profile method — Metrological characteristics of pl

corre

1 Scof

This Inter
of surface

In particu

¢t filters

e

hational Standard specifies the metrological characteristics of phase correct filters for the
pofiles.

ar it specifies how to separate the long and short wave content of a surface profile.

2 DefiIitions

For the p

rposes of this International Standard, the following definitions apply.

2.1 prolEe filter: Filter which serapatés profiles into longwave and shortwave components.

nase

Imeasurement

2.1.1 phase correct profile filter:-/Profile filter which does not cause phase shifts which lead to|asymmetrical
profile digtortions.
2.2 phase correct filter- mean line (mean line): Long wave profile component which is determined for any point

of the pro

file by a welghted mean value derived from adjacent points.

2.3 tra

mission characteristic of a filter: Characteristic which indicates the amount by which th¢

b amplitude of

a sinusoidal prﬁfiln is attenuated as a function of its \AIQ\IQIDI’\gth.

2.4 weighting function: Function for calculating the mean line which indicates for each point the weight attached
by the profile in the neighbourhood of that point.

NOTE — The transmission characteristic of the mean line is the Fourier transformation of the weighting function.

2.5 cut-off wavelength of the phase correct filter: \Wavelength of a sinusoidal profile of which 50 % of the
amplitude is transmitted by the profile filter.

NOTE —

Profile filters are identified by their cut-off wavelength value.
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2.6 transmission band for profiles: Band of sinusoidal profile wavelengths which are transmitted at more than
50 % when two phase correct filters of different cut-off wavelengths are applied to the profile.

NOTE — The profile filter with the shorter cut-off wavelength retains the long wave profile component and the profile filter

with the longe

r cut-off wavelength retains the short wave profile component.

2.7 cut-off ratio: Ratio of the long wavelength characteristic cut-off to the short wavelength characteristic cut-off
nsmission band.

of a given tra

ng function for the phase correct profile filter

The weighting function of the phase correct filter (see figure 1) corresponds to the equatien of the

density funct

idn. With the cut-off wavelength Aco (where co = cut-off), the equation is as follows:

L2
-7 X
1 e [alco}

o Apo

where
X is
Aco IS

the position in relation to the centre of the weighting function;

the cut-off wavelength of the profile filter;

= 0,469 7

s{x)x Aco

AN

-1 0 1 x/Aco

Figure 1 — Weighting function of the profile filter

Gaussian
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3.2 Transmission characteristic

3.2.1 Transmission characteristic of the long wave profile component (mean line)

The filter characteristic (see figure 2) is determined from the weighting function by means of the Fourier
transformation. The filter characteristic for the mean line corresponds to the following equation:

_n{a lco\z
S LA RN IC))
ag
where
ag is the amplitude of sine wave roughness profile before filtering;
a is the amplitude of this sine profile in the mean line;

Aco| s the limiting wavelength of the profile filter;

A is the wavelength of the sine profile.

100

/\¥ Aco =08

50

Amplitude transmission a4/a,. in percent

10 /I
0,025 0,08 0,25 0.8 2,5 8 25

—_—

Sine wavelength of profile, in millimetres

Figure 2 — Transmission characteristic of the long wave profile component
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3.2.2 Transmission characteristic of the short wave profile component

The transmission characteristic of the short wave profile component is complementary to the transmission
characteristic of the long wave profile component.

The short wave profile component is the difference between the surface profile and the long wave profile
component. The equation as a function of the limiting wavelength Aco is:

a Aco 2
a _n( A ) aj
2Z=1-¢ ;o —==1-

ap ap ap

q

where a5 is theg amplitude of the sine wave roughness profile.

100 —
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N
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e —
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Figure 3 — Transmission characteristic for the short wave profile component
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4 Limits of error of phase correct filters

For phase correct filters no tolerance values are given.

Instead of tolerances, a graphical representation of the deviations of the realized phase correct filter from the
Gaussian filter shall be given as a percentage value over the wavelength range 0,01 Aco to 100 Aco. An example of
a deviation curve is given in figure 4.

fr—
———

. \/

102 107" 10° 10" 10?

i

Relative length in relation to thelcut-of f wavelength, in millimetres

Relative deviation from the Gaussian filter, in perdent

Figlire 4 — Example of a deviation curve of a realized phase correct filter from the Gaussian filter
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Annex A
(informative)

Criteria for selection of phase correct filters

The following criteria have been taken into consideration in the preparation of this International Standard.

a)

c)

d)

Spatial an
of an osci
processeq

The filters
short wa\
profile.

Paramete
with grea

There is &
profile co

— phase
— 50 %

In practic
Gaussian

If tolerand

of the application. This was impossible by givingpure tolerance values. Therefore the instrument ma

provide a

New filtef
orderto g

© ISO

H frequency characteristics are of equal importance. Previous discussion tended to ignore
latory weighting function. This effect is becoming more and more important with the@dver
and has to be catered for in new instruments.

d profile, even close to the cut-off, is no longer distorted due to phase shift, with the resu
e profile component emerging from the filter can look like the short wave component on t

's such as profile bearing length ratio and peak height in the region ef the cut-off become m
er realism.

complementary relationship between the transmission characteristics of short wave and
mponents. Therefore both the characteristics must have

corrected properties;

[ransmission at the cut-off.

e it is recognized that, for digital systems, thesphase correct filter will be implemented b
approximation.

es are given they have to be meaningful from the calibration point of view and from the poi

graphical representation of the redlized filter as given in clause 4.

s have to be compatible withsthe existing 2RC filters defined in national and International St
et comparable results.
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Relation to the GPS matrix model

ISO 11562:1996(E)

For full dgtails about the GPS matrix model, see ISO/TR 14638.

B.1 Information about this International Standard and its use

This Intefnational Standard specifies the metrological characteristics of phase correct filters for the| measurement
of surfacg profiles. It specifies in particular how to separate the long and short wave tontent of a surface profile.

B.2 Pgsition in the GPS matrix model

This Intdrnational Standard is a General GPS standard, which influencés chain links 2 and 3 of| the chains of
standardp for roughness profile and waviness profile and chain link 2)0f' the chain of standards for [primary profile
and is erfvisaged also to cover roundness and other form charactetristics in the General GPS matrix| as graphically

illustrated in figure B.1.

Fundamental
GPS

standards

| Global GPS standards

General GPS matrix

Chain link number

1

2 3

Size

Distance

Radius

Anglé

Rormof line independent of datum

Form of line dependent on datum

Form of surface independent of datum

Form of surface dependent on datum

Orientation

Location

Circular run-out

Total run-out

Datum planes

Roughness profile _-
Waviness profile _-
Primary profile ]

Surface defects

Edges

B.3 Related standards

Figure B.1

The related International Standards are those of the chains of standards indicated in figure B.1.
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[1] ISO/TR 14638:1995, Geometrical Product Specifications (GPS) — Masterplan.

[2] VIM — International vocabulary of basic and general terms in metrology. BIPM, IEC, IFCC, ISO, IURAL, IUPAP,
OIML, 2n(d edition, 1993.
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