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Abstract: Surface quality and its evaluation is currently a very important part of surface preparation for all types of technologies involved in 

surface formation. Knowledge of the new surface formation mechanism is of great importance from the point of view of production, because 
it allows to understand the nature and properties of the newly created surface and thus gives the opportunity to both improve the processes 

used and create a smooth process. surfaces. Therefore, any changes that occur in the surface layer of the component can be considered as 
changes in the surface quality. The paper deals with the expansion of current knowledge in the evaluation of metal surfaces microgeometry 

in terms of current trends. 
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1. Introduction 

The knowledge of the new surface creating mechanism has a 

great importance from the point of view of production, as it allows 
understanding the nature and properties of the newly created surface 

and thus gives the possibility both to improve the processes used 
and to create trouble-free surfaces. All changes that occur in the 

surface layer of component can therefore be considered as changes 

in the surface quality. [1-2] 

In terms of component function, the geometric properties of the 
surface are in many cases decisive. Therefore, it is in practice 

necessary to measure a surface geometry and to determine 
deviations from a mean or otherwise defined plane. 

When machining surfaces of materials, a new surface is formed 

characterized with a new microgeometry, different from the original 
surface. One of the possibilities for a surface preparation is also 

abrasive blast cleaning that belongs to mechanical methods of 

surface pre-treatment. The aim of abrasive blast cleaning is to clean 
the surface from various impurities while at the same time 

achieving a suitable microgeometry of the surface for subsequent 
coating application. [3-4] 

2. Methods of surface evaluation 

1. Planar surface characteristics – the evaluation in 2D 

For 2D evaluation of the surface structure, the parameters 

normalized in ISO 4287 are typically used. In this standard 

computational system for evaluation of the surface profile 
parameters is based on the mean line for the roughness profile, 

mean line for the waviness profile and the mean line for the primary 
profile. 

1a.  Contact method of 2D measurement of surfaces 

microgeometry 

One of the frequently used methodologies in practice for 2D 

microgeometry evaluation is the determination of parameters by the 
contact – a profile method by stylus profilometer.  

For example, on the steel sheet S355 was blasted with blasting 

abrasives (BA): 

 angular blasting abrasives:  

- steel grit (SG) with grain size of 0.71 mm,  

- brown corundum (BC) with grain size of   0.9 mm,  

- demetalised steel slag (DSS) with grain size of 0.9 mm, 

 round blasting abrasives:   

- steel shot (SS) with grain size of 0,9mm. 

In the experimental work, the surfaces, blasted with different 
types of BA, were evaluated in ISO 4287 system using a set of 

parameters (Tab.1), with an effort to observe the specifics of the 

evaluated surfaces:  

- Ra – an arithmetical mean deviation of the assessed 

profile,  

- Rz – the maximum height of profile,  

- Rt – the total height of profile,  

- RSm – the mean width of the profile elements.  

The surface microgeometry of the samples was evaluated by 
profilometer Surftest SJ-201, Mitutoyo, Japan.  

Table 1: Average values of the parameters
 
 

Parameters 
Blasting abrasive 

SG 0.71 BC 0.9 DSS 0.9 SS 0.9 

Ra[m] 10.91 11.43 10.59 11.22 

Rz [m] 68.71 70.29 64.31 60.79 

Rt [m] 84.41 86.13 76.09 71.26 

RSm [m] 355.05 339.45 401.40 642.70 

 

Parameter Ra is basic and the most commonly used for the 

surface evaluation. Therefore Ra was used also in this experimental 

program as the basis for comparison different surfaces. After 
blasting, a comparable values of Ra parameter were achieved for all 

evaluated surfaces. It can be stated, the selected types of blasted 
surfaces were suitably chosen and it is possible to compare each 

other. 

Realized measurements and results point on the difference in 
their rugosity due to different shapes (angular or round) of abrasives 

used. The most rugged surface was obtained by blasting with 

angular BA – corundum, where the parameter RSm reached the 
lowest (and parameter RPc the highest) value among all the 

evaluated surfaces. On the contrary, the smallest surface rugosity 
was recorded for surface blasted with BA – SS2. 

1b Non-contact method of 2D measurement of surface 

microgeometry 

In the 2D evaluation of surface microgeometry, there is also 
used a contactless evaluation method. This method also enables to 

measure the microgeometry at locations where the measuring tip is 

unable to measure in the contact method, either because of a 
limitation due to the stylus tip radius or of the surface 

unavailability. 

The individual surfaces blasted with different types of blasting 
abrasives were evaluated by the non-contact method using the 

Olympus LEXT OLS 3000 confocal laser microscope.  

The results shown in Fig. 1 - 4 confirmed the different surface 

character achieved by the effects of various types of BA. 

It is the most accurate non-contacting method for measurement 
of surface roughness. It can detect all types of roughness, with the 

exception of undercuttings.  
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Fig. 1 Non-contact measurement of surface blasted by SS  
  
 

 

Fig. 2 Non-contact measurement of surface blasted by SG 

 

Fig. 3 Non-contact measurement of surface blasted by BC  

 
Fig. 4 Non-contact measurement of surface blasted by DSS

 
 

 

2. Spatial Surface Characteristics – evaluation in 3D 

Spatial surface characteristics enable evaluating the interaction 
of parameters - surface properties with a functional environment. 

Thus, it is possible to prepare the surface with desired optical, 
tribological and other properties. This will greatly enhance the 

importance of surface texture control in a wide range of 

applications. 

The spatial measurement of the surface structure and the 
detailed specifications are defined by international standard ISO 

25178. This standard defines spatial parameters for the quantitative 
assessment of the surface in all technically important directions and 

not only in the chosen direction of the imaginary cut. 

Letter S denote the height, spatial, and hybrid parameters that 
are defined for surface area, not only for one profile. The 

designation of functional parameters by the letter V results from 

their focus on the volume of the material (Fig. 5).  

 

Fig. 5 Functional (volume) parameters 

Vmp – peak material volume, Vvc – core void volume, 
Vmc – core material volume, Vvv - valley void volume 

 

2a Determination of 3D parameters and surface appearance 

reached by contact method  

3D surfaces were prepared by the contact method using the 
stylus profilometer Surftest SJ-201, Mitutoyo, Japan. The resulting 

spatial image of the surface is created by folding the parallel 
profiles obtained by the contact stylus profilometer reached with a 

defined scanning distance. 

Individual representations of the analysed surfaces made by 
blasting with different types of blasting abrasives are shown in Fig. 

6. The measured 3D parameters are listed in Tab. 2.  

 

a) SS                                                   b) SG 

c) BC                                               d) DSS 

Fig. 6 3D surface texture after blasting with different types of BA 
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Tab. 2 Evaluated 3D parameters of blasted surfaces 

Parameter 

Blasting abrasive 

SS 0.9 SG 0,71 BC 0,9 DSS 0,9 

Sa [m] 13,5 15,2 9,21 7,41 

Sz [m] 95,6 121 84,2 65,9 

Smr [%] 0,00631 0,0119 0,00889 0,0185 

Vvc[mm3cm-2] 6.51 7,09 7,93 6,78 

Sa – arithmetic mean height, Sz – maximum height,  

Smr – areal material ratio, Vvc – core void volume 

 

2b Surface appearance reached by non-contact method 

3D images of blasted surfaces by the non-contact method were 

performed with a confocal laser microscope Olympus LEXT OLS 

3000, Fig. 7. 

a) SS 

b) SG 

 

c) BC 

c) DSS 

Fig. 7 3D appearance of blasted surfaces, confocal microscope 

 

Both measuring systems – contact and non-contact, are 
comparable only when measuring surfaces with a simple profile 

geometry such as flat optical surfaces or elevations. The differences 
in measured values are due to the different principles of surface 

sensing, different measurement accuracy, and interaction between 
measuring device and investigated surface. 

The realised measurements show that this method is sensitive 

enough to display blasted surfaces. Compared to the contact 

method, non-contact method is less time-consuming, however 
measuring device is more expensive than the conventional stylus 

profilometer.  

 

3. Conclusion  

Surface roughness is a geometric property of the surface. 
Various characteristics and parameters are evaluated on the surfaces 

of the components, which are considered to be surface roughness 
criteria in terms of applicable standards. Measuring surface 

microgeometry is essential to determine the suitability of a surface 
for a particular application. It is therefore necessary to choose the 

correct procedure for determining the microgeometric parameters in 

order to make a detailed description of the surface. 

In addition to 2D parameters, it is necessary to evaluate the 
interaction of the surface with the functional environment with 3D 

parameters, which allows to ensure the most suitable surface quality 
with the required optical, tribological and other properties. This will 

significantly increase the level and quality of surface texture 
management in a wide range of technological applications. 
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