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Abstract: In last decades, the metrology of the surfacdime ago, variability of software (difference intfations

profile has developed dynamically. This trend is tasult of
new technologies, especially in the motor, aircraft
electronic industry. New requirements are not jugtstion
of how the product is manufactured, but also itsalfi
improved properties, like robustness and efficieatw car
engine. In the world around us, all the surfacesraugh.
One of important problems is also the surface measent
credibility and reproducibility of results [1]. Ithis paper,
the author presents the results of simulations piarfile
surface measurements with different distributiohsmwors
of profile points collections.
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1. INTRODUCTION

In the world around us, all the surfaces are rolgbst
of surfaces in mechanics are very complicated,iaratder
to describe it with certain values, the measurensm
analysis of some parameters should be performetbré&e

1980 roughness analysis was based on 2D measusgment

which gave two-dimensional characteristics of theface.
During the last decades, many scientists and amtetis
became convinced that the third dimension shouldduked
to the analysis. Profile surfaces measurements ¢#ilDjre
applied particularly in the industry. Results ofegk
measurements often show large differences becdutiee o
large variety of instruments for surface roughnasalysis.
The values of these differences are often difficultjualify,
various measuring instruments use various algosthoh
profile processing like calculation of referencemsénts or
filtration of the acquired signal. The idea of tpeoject
emerged at one of research — industry meetingd) wit
question: what differences in parameter values waan
expect measuring the same surface a number of tiviths
difference devices? The project titlethe analysis of
credibility and reproducibility of surface roughness

measurement results was completed in 2007 [2]. The

discussion about obtained results was present¢t].imhe
main conclusion was: in spite of measurement rebday
conditions in all measurement laboratories, thiglysis
revealed high variability of parameters. That coudd
caused by various factors like mechanical factsligdway
errors, geometry of stylus) and other reportedaalyesome

algorithms and parameters calculation) or simplynan
factor. Similar investigations in relation to 3@rpmeters
were recently done in European laboratories [3] 4,

One of important problems is also the way of mezsent
(points collection) for further analysis. The egaf profile
points collections be can one of causes of the high
variability of surfaces parameters. To analyze, thisme
simulation investigations were realized. Simulatavalyzes

of surfaces measurement are often used as effitoehtin
scientific research [6, 7, 8, 9].

2. PREPARATION OF SAMPLES

Five kinds of typical surface finishing were invgated:
super-finish, grinding, high-speed milling, finigarning,
abrasive blasting and three standards type D2, @3[CHL.
The data points for surface topography were cabbdiy
means of a TOPO L50 stylus profilometer Fig. 1. Galty
sampling lengths selected for measurements weterarg,
0.8 mm, 2.5 mm (cut-off value).
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Fig. 1. TOPO L50 stylus profilometer

For the above mentioned samples, the following
parameters [10, 11] were calculated and evalu®ed:Rq,
Rz, Rt, Rku, Rsk. They are defined as:

" Ra — arithmetic mean deviation of the assessed
roughness profile;

" Rg — root-mean-square (RMS) deviation of the
assessed roughness profile;

" Rz — maximum height of the roughness profile
within a sampling length;



= Rt — total height of the profile on the evaluation

length;

L] Rku — kurtosis of the profile;

L] Rsk — skewness (asymmetry) of the assessed
profile;

3. DATA ANALYSIS WITH MATLAB SOFTWARE

Nowadays, measuring devices are not isolated units,
most of them require cooperation with external cotep
software or database. Unfortunately, external sawfor
control and data transmission is sold optionallynd a
generally is expensive [12]. Moreover, it is impbss to
change anything in most of the programs, to fitoitthe
particular task dependent on the enterprise.

The Matlab software set contains functions thatoena
data transmission and receiving from outer devices
connected to a computer. This way, the control cands
may be sent to the device, and the data colleciethé
device may be received. Matlab in standard versimables
to program all the devices connected to the comptigethe
serial interface RS 232. Our team tested [13] tloegdures
of RS 232 connection with a profilometer
HOMMELWERKE T500 (Fig. 2).
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Fig. 2. Portable profilometer HOMMELWERKE T500,
and the measured profile with its filtration by gram
Matlab

In order to complete the simulation analysis offigo
surface measurement with different distributiongwbrs of
profile points collections, the program 2D measweamn
application had to be created. It was based on afatl
software, but our team worked out original progréon
surface analysis, 2D and 3D alike. Four modulesewer
worked out:

the initial data processing module,

digital filtration module,

basic 2D parameters calculating module,
data visualization module,

Fig. 3. The initial data processing module —
visualization of collected profile
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Fig. 4. The collected profile after detrend
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Fig. 5. The digital filtration module and basic pareters
calculating module

4. SIMULATION PROCEDURE

Simulation was performed by collecting the “measgri

points” from obtained profile with putting errorsr ®@ach

points. The whole algorithm was executed in Matlab

Examples of modules are shown in the Figures 3.

package with various procedures. The following ane

procedures Fig. 6 :

1) the profile file reading, 2) the calculation prfofile

parameters (Ra, Rq, Rz, Rt, Rku, Rsk), 3) geneydtie
distribution of errors — Gaussian and rectanguleore



distributions were used , 4) putting errors on phefile, 5)

the calculation of new profile parameter) save the results.

Next, the procedures are repeated for diffeprofile,
and after the simulation is finished, the graph thé
parameters differences is generatad.(F— 9 ).
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Fig. 6. The diagram afimulation procedu
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Fig. 7.Examples of the graph of the parameters differgn
— parameter Reerror of joints collection 5%)
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Fig. 8.Examples of the graph of the parameters differgn
— parameter Rk(error of foints collection 5%)
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Fig. 9.Examples of the graph of the parameters differgn
— parameter Rerror of foints collection 10%)



5. RESULTS AND CONCLUSION

The simulations and analyses for all samples and

standards were made.

An example of the results for all analyzed paransefier
profile obtained from standard KNT 2070/03 are pngésd
in graphical form in Fig. 10 and Fig. 11 shows tbsults for
high-speed milling samples.
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Fig. 10. Examples of results for all analyzed parears
for profile obtained from standard KNT 2070/03
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Fig. 11. Examples of results for all analyzed parears
for profile obtained from high-speed milling sanple

For all analyses profiles the parameters for whioh
least difference were observed are: Ra, Rq, RalanRaers
for which the highest difference appeared wereRRt). For
all parameters the difference did not cross to 10%.

Only parameters 2D were analyzed, so the nexttstep

understand and characterize the variability of 2ameters
will be analyses for others parameters like spéiaim) and
functional (Rk, Rpk, Rvk, Mr1, Mr2).
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