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Abstract: The main goal of this contribution is study the microgeometry of blasted surfaces. The aim is to design suitable microgeometric 

characteristics for the description of pretreated surfaces, experimentally verify the influence of blasting agents of various shapes and sizes 
on the microgeometry of metal surfaces. The following types of evaluation are used to meet this goal: 2D roughness determinat ion and 

profilograms, 3D surface visualization and surface volume determination. The results of the experimental part will contribute to the 
optimization of technological parameters of the tearing process. 
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1. Introduction 

Blasting is a mechanical type of surface treatment of the base 

material. Upon impact with the surface of the blasted material, the 
blasting agent (tool) causes qualitative changes in its surface layers, 

thus creating the typical surface morphology that characterizes this 
method of material processing. The character of the blasted surface 

is given mainly by the shape of the applied grain of the blasting 

means. The microgeometry of the surface after blasting is also 
influenced by the hardness of the grain, the particle size distribution 

of the fraction, the type of material and the weight of the grain of 
the blasting means. The quantitative effect of blasting is 

characterized by the blasting regime. Its main parameters are grain 
flight speed, angle of incidence and substrate quality. [1-2] 

The aim of pretreatment of surfaces on which coatings will be 

subsequently applied is, in addition to achieving the required 

surface morphology, also its perfect cleaning of scale, corrosion 
products and other impurities. The type of blasting means and also 

the different properties of the dirt to be removed have a 
predominant effect on blast cleaning. When applying the round 

blasting agent, the dirt is partially pushed into the surface layers, 
while when blasting with a sharp-edged blasting mean, secondary 

contamination occurs through the graining of the grains into the 
surface of the substrate. The impact of the round blast grain on the 

base material causes a surface trace, the edges of which are pushed 

above the surface level. As a result of the tensile and compressive 
stresses which are induced in the scale layer, the integrity of the 

scale is disrupted at the point of impact, which largely contributes to 
their separation from the base material. [3-5] 

A characteristic feature of the incident sharp-edged grains of the 

blasting means are the jams in the base material, where there is also 
the possibility of pushing the scale. Despite the fact that large grains 

have a larger thickness, it is possible to obtain a better quality 

blasted surface by the action of small grains, with better coverage of 
the surface with traces of falling grains. The paper deals with the 

optimization of technological parameters of the blasting process for 
the roughness of the metal surface, especially in terms of the choice 

of type and size of blasting agent.  

2. Materials and methods 

1. Planar surface characteristics – the evaluation in 2D 

The experiment was performed on test specimens marked 

S235JR + AR. It is a hot-rolled structural steel with dimensions of 
100x50x10 mm. The chemical composition of the material is given 

in Table 1. 

Table 1: Chemical composition of materials S235JR+AR, wt. % 

 

 

 

 

 

For the purpose of the experiment, the individual surfaces of the 

nine test specimens were blasted with three different types of 
blasting means. - metal blasting means of regular spherical shape - 

steel granulate steel shot - SS - is made of specially modified super-
ectoid steel. Its characteristic feature is a fine homogeneous 

structure, which is ensured by tempered martensite. This structure 

shows ideal resilience and good fatigue resistance of the material. - 
metal blasting means of irregular sharp-edged shape - steel grit steel 

grit - SG - is produced by crushing specially heat-treated grains of 
steel granulate.  

This blasting means has a generally sharp-edged grain shape 

and is used for surface treatment and cleaning. - non-metallic 
blasting agent of irregular sharp-edged shape - brown corundum - 

brown corundum - BC - It is a synthetic material based on alumina 
(Table 2). It is used where a high quality blasted surface is required. 

Each of these blasting means was used at three different grain sizes. 

Table 2 shows the individual sample sizes and designations. 

Table 2: Overview of types and designations of used blasting means 

 

Blasting means 

Medium grain 
size [mm] 

Identification 
of the sample 

Steel shot S280 0.85 SS1 

Steel shot S330 1 SS2 

Steel shot S390 1.18 SS3 

Steel grit GH40/8 0.5 – 0.6 SG1 

Steel grit GH25 0.85 - 1 SG2 

Steel grit GH18/13 1.18 – 1.4 SG3 

Brown corundum F30 0.5 – 0.71 BC1 

Brown corundum F24 0.6 – 0.85 BC2 

Brown corundum F20 0.85 – 1.18 BC3 

 

 

The steel sheet samples required for the experiments were 

blasted using an Airblast ABSC 1440 pneumatic blasting machine. 
The blasted samples were then measured for roughness parameters 

using a Mitutoyo Surftest SJ-201 contact roughness tester. The 

surface classification in terms of roughness was performed in 
accordance with STN EN ISO 4287. The basic source of 

information is the surface profile, which is created by cutting the 
actual surface with a defined area. The parameters Ra - the middle 

arithmetic deflection of elaborated profile on the basic length, Rz - 
the largest height of the profile on the basic length, RPc - the 

average number of peaks per the average were evaluated.  

The display of blasted surfaces of test specimens in 3D, realized 

by software, was performed for the purpose of a more detailed 
analysis of the character of blasted surfaces and in order to obtain 

their visualization. The scanning tip of the Surftest SJ-201 
profilometer produces mutually parallel profile curves with a 

defined scanning spacing (0.1 mm perpendicular to the measuring 

Fe C Si Mn P S 

99.04 0.154 0.179 0.416 0.006 < 0.002 

Cu Al Cr Mo Ni V 

0.048 0.019 0.056 0.012 0.048 < 0.002 
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length), on the basis of which the resulting 3D interpretation of the 
surface is created. 

3. Results 

The values of the roughness parameters for surfaces blasted 

with different types of blasting means with different grain sizes are 
shown in Fig. 1. 

 

Fig. 1: Ra parameter values 

 

From Fig. 1, it can be stated that the largest increase in the 

parameter Ra was found in samples blasted with steel grit and 

brown corundum. The increases were minimal in the samples 
blasted with steel granulate (SS1 - SS3). This fact can be explained 

by the type of blasting agent used in terms of shape, as well as by 
the gradation of the diameters of the individual blasting grains. 

 

Fig. 2: Rz parameter values 

The parameter Rz, according to Fig. 2, shows the largest 
increases in samples blasted with steel grit (SG). The course of 

samples blasted with steel granulate is similar to the parameter Ra.  

 

Fig. 3: RPc parameter values 

In Fig. 3, the surface area was evaluated by the RPc parameter. 
Here it can be stated that the samples blasted with steel granulate do 

not show a significant change in surface fragmentation, which is 
caused by the use of a round type of grain. Samples blasted with 

steel grit and brown corundum showed more pronounced 
differences in segmentation using different grain sizes, with the 

most significant change occurring with brown corundum blasting.  

The performed measurements on different types of blasted 

surfaces proved the unambiguous influence of the use of the type, 
size and shape of the blasting mean on the final character of the 

blasted surfaces in terms of roughness and articulation. Based on 
the measurements and their results, it can be stated that in addition 

to the characteristic Ra, which is the most commonly used quantity 
in the evaluation of surface roughness, it is necessary to qualify the 

evaluation of microgeometry with other characteristics, allowing 

more detailed definition such as Rz and RPc, or other suitable 
parameters (e.g. RSm). Visualization of surfaces using their 3D is 

shown in Fig. 4 - 9.  

The views were created based on the processing of the 
measured data matrix using the MATLAB software. Imaging the 

surfaces of the test specimens by means of 3D and topographic 
images obtained on the basis of the measured values helps to 

improve the idea of the condition of the surfaces after blasting with 

different blasting means with different grain sizes. The effect of the 
shape and grain size of the blasting agent on the final character of 

the surface after blasting was also demonstrated by means of these 
images.  

The sample surfaces blasted with steel granulate (spherical 

blasting agent) shown in Figs. 4-6, show typical, intersecting 
spherical canopies, the size of which depends on the grain size. F ig. 

7-9 represent surfaces blasted with steel grit - a sharp-edged 

blasting agent, where greater articulation is visible.  

This is due to deep jams in the base material, which is the result 
of sharp, uneven grains of crushed steel and brown corundum. The 

size of the clogs was determined by the grain size of the blasting 
means. 

 

 

 

 

 

 

 

 

 

Fig. 4: 3D surface after blasting with steel shot - SS1 

 

 

 

 

 

 

 

 

 

 

Fig. 5: 3D surface after blasting with steel shot - SS2 
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Fig.6: 3D surface after blasting with steel shot - SS3 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 7: 3D surface after blasting with steel grit - SG1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 8: 3D surface after blasting with steel grit - SG2 

 

 

 

 

 

 

 

 

 

 

 

Fig. 9: 3D surface after blasting with steel grit - SG3 

 

Conclusion  

The essence of surface blasting, as a form of their mechanical 

pretreatment, lies in the creation of a new surface with new 
properties, which form a prerequisite for the ideal anchoring of 

subsequently applied coatings.  

The quality of the blasted surface is determined primarily by the 
selected type of blasting means - (material, grain size and shape) 

and the blasting mode. The mentioned parameters form the basis for 
the blasting process and are chosen with regard to the subsequent 

use.  

The surface after blasting shows characteristic features in terms 

of roughness and articulation, which are different when blasting 
with a sharp-edged and round type of blasting material. The surface 

blasted with sharp-edged grains (eg steel grit, brown corundum) 
does not show as uniformity as the surface blasted with round-

shaped granules. For this reason, the more rugged surface after 
blasting is sharp-edged blasting means.  

Such a surface is suitable as a surface under coatings, ensuring 
optimal surface cleanliness and adhesion of coatings. 
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