Perthometer. Surface Parameters

Real surface separates a body from the surmounding
medium. (DIN EN 150 4287)

Stylus instrument cnables two-dimensional tracing of
a surface, The stylus is traversed normal 1o the surface
at constant speed. (DM EN IS0 3274)

Traced profile is the enveloping profile of tha real
surface acquired by means of a stylus instrument. The
traced profile consists of form deviations, wawness apd
roughness components. (DIM EM 150 3274, DIN 4760)

Parameters usually are defined over the sampling
length. An average parameter estimate s catculated by
taking the arthmatic mean of the pammeter estimates
fram all the ndnadual sampling lengths. For roughness
profile parameters the standard number of sampling
lengths is five,

For curves and related pammoters (eg, material ratio)
the basis for the calculation of the parameters’ values
% the evaluation length, (DIN EN 150 4288)

Traversing length | is the overall length traveled by
the stylus when acquiring the traced profile. it is the
sum of pre-travel, evaluation lemgth |, and post-traval.

Cutoff &, of a profile filter determines which
wavelengths belong to roughness and which ones to
WRAVINESS.

Sampling length I, is the reference for rouahness
evaluation, Its length is equal to the cutoff wavelength
A

The sampling lengths | and I, respectively, are the
reference lengths for the P-profile and the W-profile
evaluation,

Evaluation length |, i5 that part of the raversing length
I, over which the values of surface parameters are
determined. The standard reughness evaluation length
comprises five consecutive @ampling lengths

Pre-traved is the first part of the traversing length |,
Post-travel & the last part of the treversing length 1.

Pro-travel and post-travel are required for phase comect
filtering.

Geometrical Product
Specification (GPS)
ISO/TR 14638, DIN V 32950

Geometrical Product Specification (GPS) implies diffe-

rent kinds of standards dealing with the geometric

charactoristics of products duning product design,

manufaciure, inspection, quality assurance, el

I the GPS matrix model, the lines comprise chains of

standards dealmg with one and the ame chamaenstic

such as eq. size, distance, Torm features, roughness,

waviness, ote. The columns {l.e. the Enks of the ehains)

then are;

1, Grawing specifications (DIN EN 150 1302)

2. Thearetical definitions (DIM EM 150 4287, 11562, 12085,
ang 13565)

3, Farameter definitions (DN EN 150 4288, 11562, 12085,
and 13565)

d,ﬁusgis;ﬂent of deviations (DIN EN 150 4288 and

5. Measurement equipment reguirements (DI EN 150
3274 and 11563)

6. Calibration reguirements (DIN EN 150 5436 and 12179)

The most important standards in the field of surface
texture are detailed in parentheses ().

Profile filter

DIN EN 150 11562, ASME B46.1

Profile filters seperate profiles into long wave and
short wave components. The &, profie filter soparates
the raughness profile from long wave companents
g waviness)

Mean line is generated by a phase correct filter by calou-
lating the weighted average for each point of the profile.
Weighting function indicates for each paoint of the
profile the aeeenent factor with which the adacent
profile points enter into averaging (Gaussian cunve).
R-profile (roughness profile) represents the deviations
of the primary profile from the mean line of the i,
profile filter, When presenting the roughness profile,
the mean line is the zero ine,
‘regitng funeton
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Perthometer. Definitions, Surface Texture

Parameters

P, Profile depth

DIN EN I1SO 4287

Profile depth P; (total height of P-profile) is the sum

of the largest profile peak height and the largest profile

valley depth of the P-profile within the evaluation length

I {reference length). The reference length has to be

stated.

P-profile (primary profile) is computed from the traced

profile

« by excluding the nominal form by using the method
of best it keast squares of the type indicated in the
drawing, e.0. a linear regrossion line and

* by excluding ultra-short wavelengths from the eval-
uation by using the &, profile filter, which conssderably

increases comparability, (DIN EN 150 3274)
= g Pt

Selection of cutoff A_

DIN EN 1SO 4288, ASME B46.1

Pariodic | Nonperiodic Cutoff | Sampl/
profiles | profiles Eval.
length
Ry R, Ry Ay I i1y
{rrirm) {pm) {purm) (mm} {mm}
over .013| up 1o up 1o .08 081 4
upto 04 02
over.04 | over.] over,02 | 25 251
upte .13 | upte 5 | upto.d 1.25
over 13 | gver 5 over . B B/4
uptod | upto10 | upto
over.4 over 10 | overd 25 25/
upto 1.3 up to 50 | up to 10 125
overl.d | over 50 | over1D | B 8/a0
upicd | upito 200| upio B8O

W, Waviness height
DIN EN ISO 4287, ASME B46.1

Waviness haight W, (total height of W-profile) & the
sum of the largest profile peak height and the largest
profile valley depth of the W-profile within the
evaluation length L, (reference length),

The evaluation length |, {reference length) has to be
stated,

W-profile (waviness profile) is the mean ling generated
from the P-prafile by the |, profile filter. The long wave
profile components which belong 1o the form are
excluded.
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R.. R, Mean roughness

DIN EN 1SO 4287, ASME B46.1

Roughmness average R, is the arithmetic average of
the absolute values of the roughness profile ordinates.

R, = :‘-E (=) dx

Root mean square (RMS) roughness R is the root
mean square average of the roughness profile andinates.

R, = YI:'I- Z'ix) dx

2{x) = profile ordinates of the roughness profile.

R, 18 abso called Ad and CLA, R, also RMS




R, R_.. Roughness depth
DIN EN ISO 4287, ASME B46.1

Single roughness depth R, is the vertical distance
between the highest peak ane the deepest valley within
a sampling length.

Mean roughness depth R, is the arithmetic mean value
of the single roughness depths Ry of consecutive

sampling lengths: g ., % (Ryy + Rug # o + R)

Maximum roughness depth R, is the largest single
roughness depth within the evaluation length,

Thie I, dfirvtscn i idemben! 10 1he defmition m DN 2PER 1550 The (6
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DIN EN ISO 4287, ASME B46.1

Skewness Ry is 3 measure of the asymmaetry of the
amplitude density curve. A negative skewness valus
indicates a surface with good bearnng properties.

FAARA=" 22 A <o
R.-Ri::j Zxf dx AN ?;:-m-n

R B 8,30
Kurtosis R, is a measure of the peakedness of the
amplitude density cunve. For a profile with a Gaussian

?“mn.uu_ M‘ H— R, <3
W"' =R, =3
WA a3

Skewness and Kurtosis alre strengly influenced by
solated peaks and valleys, fact which reduces their
practical importance.

H‘.=${{ Z*(x] dx

R, Peak height, R,

DIN EN ISO 4287, ASME B46.1

R, is the height of the highest profile peak of the
roughness profile within one sampling length.
According to ASME, the R, mean value {average
calculated over the evaluation length) is called R,

Ry is the dopth of the deepest profile valley of the
roughness profile within one sampling length, So far,
the parameter symbol By, was used in place of R,

The sum of Ry, + R, is the single roughness depth Ry,

R,, Base roughness depth

Daimler Benz Standard 31007 (1983)
Single roughness depth Ry, & the vertical dstance of
the third highest peak to the third deepest valley of
the roughness profile within a sampling kength |
Base roughness depth Ry 5 the mean value of the
single roughness depths Ry, of five consecutive tampling
lengths |

Ry ""15— (Rt Rigp + Rygy + e + Ryl

Profile peak and prefile valley must exceed certain
vertical and horizontal minimum values.
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