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ABSTRACT  

 

This paper describes the evaluation of the surface quality and surface roughness measurement. 
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1 GENERAL  

 

Roughness (microgeometry) of the machined surface is one of the most important quality characteristics 

of a work piece when it is being machined. The surface roughness affects wear resistance, contact 

stiffness, corrosion resistance, durability, and other functional specifications of machinery parts.  

Therefore, when developing technological processes it is very important to know what microgeometry 

and which parameters can provide the necessary performance characteristics of the surface layer of a 

work piece. 

Currently, the surface roughness is measured quantitatively by the following profile parameters [1]: 

 the arithmetical mean deviation of the profile – Ra; 

 the maximum roughness height of the profile – Rmax; 

 the mean spacing of the profile irregularities – Sm; 

 the mean spacing of the profile irregularities in crests – S; 

 the reference length of the profile – p; 

 the relative reference length of the profile – tp; 

 the ten-point height of the profile irregularities (the sum of absolute arithmetical mean deviations 

of five minimum points and five maximum points) – Rz. 

Currently, there are several methods for studying the surface roughness: using the stylus instruments 

by the contact method (applying the profile meters and profile recorders), using the reference specimens 

by the non-contact method, by optical non-contact method (applying microscopes, the interference 

microscopes, etc.).  

However, application of a large number of criteria for evaluation of roughness does make it possible 

to clearly and adequately determine the effect of the surface microgeometry on the operational properties 

of materials. In fact, roughness is a spatial object, and all the operation processes take place on the surface 

of a work piece as a whole. In order to evaluate roughness as a spatial object the computer 3D modelling 

systems can be applied [2].  

Parameters of roughness of the work piece surface can be determined by the non-contact digital 

photography method applied to the studied surface by means of a digital optical device with the resolution 

of at least 3 mega-pixels at the angles of illumination of 15°, 45°, and 75° with the normal location of the 

lens to the studied surface. The digital images are transferred to a computer; the images are processed and 

analysed based on calculation of statistical characteristics of each image. The mean square deviation is 

determined between the statistical, which is correlated with the arithmetical mean deviation Ra of the 

roughness comparison specimen. The recovery factor k is determined. The electronic model of the surface 
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microrelief is constructed by converting pixels of the image into a three-dimensional coordinates, which 

are used to calculate the geometric parameters of the surface roughness. As a result of such measurement 

of surface roughness of the work piece the efficiency of measurements of roughness parameters increases 

due to process automation, which is a critical task aimed at improving the quality of products. 
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