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Introduction 

The history of shaping of natural stones – e.g. granites, marbles, lime stones - goes far back into 

millennia’s. The great pyramids of Giza have been built in before Christ 2500, but we know evidences 

of quarries in before Christ 4500.  

Natural stones are generally used as raw materials both in the construction industry and in 

manufacturing technology. In the construction industry, granites and marbles are mainly used for 

housing elements, flagstones and kitchen counters. In manufacturing technology, mainly the tables 

and beds of ultra-precision machine-tools and coordinate measuring machines are made of natural 

stones. The manufacturing of such stones is carried out using automated machine-tools to an 

increasing extent with the aim to reduce manufacturing costs. In the last decade, multi-axis CNC 

machines were also applied in machining processes: specifically numerically controlled cutting, 

sawing and grinding machines and the most recently developed stone machining centres were used. 

The newest development trend is the adaptation of CNC machining center in the milling of natural 

stones. By present technologies this CNC machines can work with 3, 4 or 5 axis, too. In 2013 the 

Hungarian Reneszánsz Company had been producing József Nádor’s monument with a CNC 

machining center with 5 axes. The production time has been lasted for 4 months. This   time consist 

of the scanning of primary monument, the correction of surface failures, generating the CAM 

program, the automatically machining and the posterior shaping.   It is obvious that this procedure is 

not suitable for the everyday industry. 

The theme of my research was the investigation of edge chipping process of milling the surface of 

granites. Starting this research I analyzed in detail the international literature. After I created a 

mathematic model which can determined objectively the average edge chipping rate and maximal 

edge chipping depth with qualitative markers by milled granite surfaces. Then I determined a virtual 

geometry approximately define the edge chippings’ volume. I worked out a measurement principle 

to creating new examination methods. By this measurement principle the industrial companies and 

the engineers can create examination methods which are suitable for the requirements of the 

industry. In the last phase of research I had a look at the alteration of average edge chipping rate and 

I have investigated the connection between alteration of average edge chipping rate and the 

alteration of average surface roughness by increasing cutting speed. 

Analyzing of literature and aims of research 

 It was found that there are numerous international literatures on the tools with diamond segments 

of machining of natural stones. We can find lots of literature dealing with   the wear process of these 

diamond tools and with the connection between the wear process and the technological parameters.  

 For the investigation of natural stones’ surfaces the modern and digital microscopes proliferate 

substituting   the measuring instruments which determined manually the surface roughness. With   

these modern microscopes we can see full pictures of mineral grains and the form of crack and wear 

of these grains. We can disassociate the different grains with the help of confocal microscope and 

therefore we can investigate the quality of discrete elements. Using this information the researchers 

can develop new evaluate-softwares and they can formulate new proposals by the choose of 

technological parameters [Aydin_2013, Xie_2010, Backers_2003]. 
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I analyzed literatures in detail dealing with the edge chipping process of different brittle materials. By 

ceramics, glasses, hard metals and rocks the researchers produced edge chippings with the help of 

indenter and they investigated and analyzed the form and measure of these impairments 

[Chai_2007, Gogotsi_2014, Khorostyanyi_2014]. There are few publications on the investigation of 

edge chipping process of real stones and other brittle materials machining [Hosek_2013]. By stone 

machining I couldn’t find any literature which investigates the edge chipping process of milled 

natural stone. I could find some literature dealing only with the edge chipping process of drilled 

stones but these publications originated in 1990.  

By analyzing the edge chipping process different parameters were used. Some researchers measured 

the length of edge chipping, other researchers investigated the maximal depth of edge chippings 

[Chai_2007, Gogotsi_2007]. There are publications suggesting substitute geometry of edge chipping 

volume by brittle materials. In these publications the researchers offered the quarter-ellipsoid 

without investigating   the efficiency of the quarter-ellipsoid method. 

Based on analyzing of literature, I can state that there aren’t any literatures which analyze and 

qualify the edge chipping process of milled natural stone workpieces. During my research I 

investigated only the granite types because in the mechanical engineering the specialists generally 

work this material.  

Materials, technologies and examination methods 

The examination fully covers all granite types classified based on their average grain sizes.   I chose a 

stone type from each group and with the help of these types we performed the relevant milling, 

scanning and evaluating processes. For the chipping examinations I chose deep magmatic stones in 

which the silicate-containing rock components   tend to be chipped show significant grain size 

differences. 

The “MSZ18281-79” Hungarian standard classifying the natural stones based on their average grain 

sizes defines five different classes (Table 1.). Among the groups there are stones with average grain 

sizes under 1 mm, which are not separable by the naked eye, and also stones with big average grain 

sizes over 10 mm 

 

Table 1.: Expended granite types 

The milling processes were performed using a Prussiani Golden Plus machine-tool, which was 

developed specifically for stone drilling and milling. The CNC machine-tool is owned by the Budapest-

based company Woldem Kft. During the examinations I used a 22-segment diamond-grained face 

milling tool with the diameter of 100 mm. I wrote the CNC programs of the sample surfaces using the 

StoneCAM program planner and simulation software, which runs on the machine. 

Number of granite Name of granite Group

No. 1. Rosa Beta middle grain-size

No. 2. Giallo Farfalla coarse grain-size

No. 3. G684 small grain-size

No. 4. G654 large grain-size

No. 5. gabbro-2 fine grain-size

Applied granite-types
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The size of granite blocks were 300×300 mm. I produced five sample surfaces on all of the granite 

tables. The width of the sample surfaces are 45 mm. I applied five different cutting speeds in the case 

of each stone. These speeds were the following: 200 m/min, 500 m/min, 800 m/min, 1100 m/min 

and 1400 m/min. The depth of cut was 1 mm through the whole process. The machining was carried 

out using down-cutting. In order to avoid missing the milling path during the production of the 

surfaces, we produced a stair structure on each granite block. With the help of the stairs we could 

ensure that the milling paths working at each cutting speed would not impact surface roughness and 

average edge chipping conditions (Fig. 1). 

 

Fig. 1: Plane of machining 

After production of granite sample surfaces I examined what kind of opportunities are at my disposal 

on the area of qualification of milled granite workpiece’s edges. Then I established a qualitative 

system that can objectively qualify the edges of milled granite surfaces. We can determine the 

quality of the edges with the help of these qualitative markers more detailed than the standards in 

this theme. The qualitative system has two elements: 

- One is the so-called ‘average edge chipping rate’, which defines the average size of the given 

chipping projected on a certain length of the edge. 

- The other qualitative marker is the ‘maximal edge chipping depth’, which provides manufacturers 

with a strong standpoint in the case of rounding or chamfering for the purpose of defining the 

rounding radius or the chamfering edge length. 

In the case of the average edge chipping rate, the basis of the qualitative marker is the volume loss 

forming on the edge of the workpiece as a result of the edge chipping generated by machining. For 

the purpose of generating a dimensionless qualitative marker – which is independent from the 

examined edge length –, a proportion has to be defined in which we pair up the body that has the 

chipped edge and the full body without any chippings. In order to compare the average edge 

chipping rates of bodies of different sizes, we need a general body representing the whole volume 

that makes our qualitative marker independent from the product size when this number is applied. 

The body representing the whole volume has been defined as a quarter of a cylinder (Fig. 2). 
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Fig. 2: The structure of defining the average edge chipping rate 

The dimension-independent qualitative marker that defines the average edge chipping rate (Mavg) 

can then be defined as the proportion of the chipped volume and the body representing the whole 

volume: 

𝑀á𝑡𝑙 = (
∑ 𝑉𝑖

𝑛
𝑖=1

𝑉0
) = 4 ∙ (

∑ 𝑉𝑖
𝑛
𝑖=1

𝜋 ∙ 𝐿
) [−] 

Defining qualitative marker of maximal edge chipping value is suitable for defining the minimally 

needed rounding radius. Using this radius we can make a rounded edge range using shaped milling 

tool where no edge chipping is left from the milling process. The other measure we defined in the 

qualitative system was the maximal edge chipping depth. It can be defined as the maximum of the 

two chipping depths that can be found on both surfaces forming the edge: 

𝑀𝑚𝑎𝑥 = max(𝑑1𝐴, 𝑑2𝐴, 𝑑3𝐴, … , 𝑑𝑛𝐴, 𝑑1𝐵, 𝑑2𝐵, 𝑑3𝐵, … , 𝑑𝑛𝐵)  [𝑚𝑚] 

The next task was to find a replacement body that can represent the volume losses generated by the 

chippings of the milled granite surface edges with high accuracy. For the determining of the 

geometry in the following phase, the exit edges of the milled granite sample surfaces were digitized. 

For the digitization, a Scantech laser scanner with red light was used, which was fixed in the spindle 

of a Kondia B640 CNC machining center equipped with NCT control (Fig. 3). 

 

Fig. 3: Laser scanner fixed in the spindle 
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After this, the digitized point clouds were transformed into a format evaluable with the software 

called Rapid Form, which is applied in the field of rapid prototyping. First, we fitted a triangle net on 

these point clouds. During the fitting process, the program matched the recorded peak point 

coordinates with triangles of 0.1 mm peak point distances. After this we identified the edge chippings 

with the naked eye. Rapid Form calculated the volume of the chipping using inner algorithms based 

on the body’s features (Fig. 4). 

 

Fig. 4: Body representing volume loss generated by an edge chipping 

In the evaluation of the edge chipping in the scope of the whole process, the next step was the 

collection of data necessary for defining the replacement body. For the examined replacement 

body’s calculation, the distance between the starting and the ending points of the chipping (this gives 

the height of the complex cone body) and the maximum chipping depths measureable on the two 

surfaces forming the edge (these two parameters define the two diameters of the ellipse basis of the 

cone body) were required. When defining the maximum chipping depth, the examinations were 

performed 0.05 mm away from the body generated by Rapid Form. This was necessary because the 

scanner recorded the edge points with 0.05 mm intervals so we did not take the geometric changes 

within these intervals into account. We found a total of 641 chippings on the 75 sample surfaces. 

 

Fig. 5: Replacement body 

As a result of the analysis, it is stated that significant deviations can be observed in case the quarter 

ellipsoid based replacement and the average volumes measured by the replacement pieces always 
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over estimates the real average volume. This over estimation is multi-valued in most of the cases. A 

number of simple and complex body geometries were examined as a potential replacement body to 

evaluate the experimentally machined stones and as a result of this assessment the authors got a 

relatively smallest error using a complex body that consists of two same-volume quarter cones with 

ellipse bases (Fig. 5). 

Using the Minitab 16 software, statistic calculations were completed based on the 641 pieces of data. 

As a result of the calculations, it is claimed that the estimation produces the data in a confidence 

interval of within 1.405 % with 95% probability. As the interval is narrow enough, we can state that 

the method exhibits high accuracy in terms of the compared details. The examination results display 

a normal distribution, which has an expected value of 97.96% and a deviation of 18.15%. Based on 

these values, we can say that the chipped volume values received with the help of replacement body 

slightly underestimate the volume values received from Rapid Form. Based on this result, it  can be 

stated that the replacement body can effectively be applied within the given margin of error in the 

case of all granite types as the body representing the edges of milled granite surfaces (Fig. 6). 

 

Fig. 6: distribution function of replacement with the help of quarter-cone 

It is very important to analyze the distribution of values along an investigational length. This 

measuring length was 45 mm. In this research phase the examination results display a normal 

distribution, which has an expected value of 101%. These results are a very good approach. As a 

result of the calculations, it is claimed that the estimation produces the data in a confidence interval 

of within 0,542 % with 95% probability. The deviation is 2,4%, this is a very small value. For all 75 

sample surfaces the approximation with the quarter-cone gave under 5% error.  

Through the examinations, I intended to check the error at which the volume losses, calculated from 

the edge chipping digitized with the laser scanner and the rapid prototyping software, approximate 

those volumes that are measured by the microscope and can be considered real. During the 

verification phase, first I photographed those surfaces that form the edge of the granite products 

with the help of a digital microscope making sure that the edge would also appear on the pictures. 

We applied a magnifying value of 55 for digitizing and this way we could record edge intervals of 5 

mm in the case of each picture (Fig. 7). I carried out the digitization process on both surfaces that 

form the edge in the case of every exit edge so that we could precisely determine the distance 

between the starting and the ending points of the chippings and the maximum chipping depths 
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measureable on the surfaces. Then I compared the volumes of the replacement bodies obtained 

with the help of Rapid Form with the volumes of the complex cone bodies calculated from the 

parameters measured on the digitized edges. 

 

Fig. 7: Edge chipping photographed and evaluated with a digitized microscope 

The statistical analysis of the verification examination also revealed convincing results (Fig. 8). 

Although the volumes of the replacement bodies calculated on the basis of the parameters received 

from Rapid Form slightly underestimate the figures measured and calculated with the help of the 

digital microscope, the narrow limits of the confidence interval and the slight deviation rate both 

show that the results received from Rapid Form can effectively be used for theoretical research. 

 

Fig. 8: Distribution function of comparison 

 As an important result I developed a measurement principle to creating new examination methods. 

By this measurement principle the industrial companies and the engineers can create examination 

methods which are suitable for the satisfaction of the industrial claims. The most important industrial 

claims are simplicity, short notice and the low cost. The leading idea of the measurement principle is 

the following: If you have a look at the contour of edge with little distances, you can calculate the 

qualitative markers with the help of the complex quarter-cone. During development of this principle I 

decided creating a new examination method into consideration. The conceptual model consists of 
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two modules. The first module is equipment which scans the contour of edges with the help of a 

movement contraption and sends the contour-elements to a personal computer. The movement 

contraption may be an NC machining center or a milling machine with flying scaffolding but it may be 

an individual planning moving construction, too. It is important that the evaluate-software has to can 

extract values of edge-contours by a determinate coordinate system. To this end, this software has 

to can set the actual contour against the whole contour of granite edge. By the investigations of 

edge-contour first we had to set the geometry of whole contour in the evaluate-software. After the 

program I could determine the edge chippings on the investigated contour automatically. In the 

measurement principle I defined coordinates and distances which are necessary to the calculation of 

the qualitative markers and I made flowchart which determine the algorithm of evaluate-software. 

By the measurement principle I developed an investigational system which can represent the 

efficiency of principle. The movement contraption was a CNC machining center with a Siemens 840D 

control (type: TMV510). This equipment was located Budapest University of Technology and 

Economics Department on Manufacturing Science and Technology. By scanning of edge-contours I 

used a Keyence type profile scanner. This scanner works with blue-light laser. This profile scanner has 

been lent by Keyence Company from Belgium. By the measurement environment the granite block 

was the table of CNC machining center and the profile scanner worked on the low plate of the door 

of machining center in fix position. The profile scanner was inclined by forty-five-degree to the 

granite-edge in order to   eliminate the distortions (Fig. 9). 

 

Fig. 9: Measurement environment 

The scanning and digitization process took about 1,5 minutes for each granite-block. Then the edge 

chippings were determined by the evaluate-software. For determine of edge chipping the software 

needed three parameters: the distance between the starting and the ending points of the chipping 

and the maximum chipping depths measureable on the two surfaces forming the edge. During this 

researching phase I investigated all granite blocks of first milling process. The sample surfaces have 

been produced with 5 different cutting speeds (200 m/min, 500 m/min, 800 m/min, 1100 m/min, 

1400 m/min) by CNC machining center. Reference parameters were values which measured with 

Rapid Form. During research 223 edge chipping-parameters was investigated.  

The statistical analysis of the verification examination also provided convincing results (Fig. 10). As a 

result of the calculations, it is claimed that the estimation produces the data in a confidence interval 

of within 2,643 % with 95% probability. As the interval is narrow enough, we can state that the 

method exhibits high accuracy in terms of the compared details. The examination results display a 

normal distribution, which has an expected value of 104,6% and a deviation of 20,13%. Based on 
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these values, we can say that the chipped volume values received with the help of Keyence 

equipment slightly upper estimate the volume values received from Rapid Form. 

 

Fig. 10: Distribution function of errors 

In the next phase of research I had a look at the alteration of average edge chipping rate and was 

able investigating the connection between alteration of average edge chipping rate and the 

alteration of average surface roughness by increasing cutting speed. During the analysis I used all of 

the granite blocks and sample surfaces therefore I can generalize the results. 

 The analyses of the first phase of research the statistical figures shown that for all of granite-types 

the average edge chipping rate decreases continuously, if the cutting speed increases. This estimate 

is valid until about 1100 m/min. This value is the so-called upper-limit speed. If the cutting speed 

increases over 1100 m/min, by the No. 1 (Fig. 11), No. 4 and No. 5 granite type the average edge 

chipping rate mildly increases. By the No. 2 and No. 3 granite blocks the average edge chipping rate 

further decrease, if the cutting speed increases over 1100 m/min, but this decline was smaller than 

before.  

 

Fig. 11: Characteristic of alteration of average edge chipping rate by No. 1 granite type 
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As a result of measurements, it is claimed that by the No. 2 and No. 3 granite blocks the average 

edge chipping rate decreases continuously, if the cutting speed increases in my investigational range. 

By all of granite type we can approach the results a curve of the second degree. I proved these 

assertions with ANOVA analyses. 

After determine of the average edge chipping rate I measured the average surface roughness by all 

of granite sample surfaces in order to find connection between alteration of average edge chipping 

rate and the alteration of average surface roughness by increasing cutting speed. The determination 

of the average surface roughness of the five granite blocks was performed at the Department of 

Materials Science and Technology of the Széchenyi István University (Győr). To determine these 

values I used an Alicona InfiniteFocus confocal microscope. During the examinations I  found that the 

line-defined, traditionally explained ‘Ra’ average surface roughness had a high dispersion because of 

the homogeneous grain structure, that is why I used the average surface roughness values (Sa) those 

are projected to surfaces instead of the ones defined on lines. In the case of the confocal microscope 

a work interval can be set in which the tool determines the average surface roughness which is 

projected to surface. This size always has to be the same as the interval determined in the standard. 

By determinate parameters the microscope scanned automatically the investigational area (Fig. 12). 

 

Fig. 12: Confocal microscope 

During the measurement process I examined three intervals in the case of each sample surface (I 

measured 50-50 millimeters far from the two edges of the sample surfaces and in the middle of it) 

and I calculated an average of the three results to determine the average surface roughness.  

The statistical figures shown that for all of granite-types the average surface roughness decreases 

continuously, if the cutting speed increases. This estimate is valid until about 1100 m/min. If the 

cutting speed increases over 1100 m/min, we can see precariousness of different tendencies. By the 

No. 1 (Fig. 13), No. 3, No. 4 and No. 5 granite types the average surface roughness mildly increases. 

By the No. 2 granite block the average surface roughness further decrease, if the cutting speed 

increases over 1100 m/min, but this decline was smaller than before. 
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By all of granite types the ANOVA analyses determined the significance values of regression 

coefficient. These values are so low that the connections were unequivocal between the alteration of 

average surface roughness and the curve of the second degree. 

 

Fig. 13: Characteristic of alteration of average surface roughness by No. 1 granite type 

 As a result of the examinations we can say the following: there is an obvious parallelism in the 

alteration of the two parameters, and this is valid for each type (Fig. 14). By four granite types the 

average surface roughness and the average edge chipping rate decrease continuously, if the cutting 

speed increases. If the cutting speed increases over 1100 m/min, both parameters mildly increases. 

By the No. 2 granite block the average surface roughness and the average edge chipping rate further 

decrease, if the cutting speed increases over 1100 m/min, but this decline was smaller than before. 

Based on the experiments, it is claimed that by milled granite workpieces, if we know the alteration 

of average surface roughness, we can judge the alteration of average edge chipping rate by 

increasing or decreasing cutting speed.  

 

Fig. 14: Comparison of two rating index 
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New scientific results in this theme 

Thesis 1: 

The soundness, the aesthetic value and the consistence of edges affects basically the quality of 

granite workpieces.  

I worked out a topology model with qualitative markers which qualify objectively the parameters 

of edge chipping of milled granite surface. These markers: (1) average edge chipping rate. (2) 

maximal edge chipping depth. With this new model we can determine the quality of milled granite 

edges more detailed than with the help of international standard and we can set the quality of 

either milled granite edge against other milled granite edge. 

The basis of this model is the volume-losses of edge chippings along an investigated length and the 

maximal edge chipping depth on the surfaces. With the help of mathematic model we can get 

qualitative markers which typify the average edge chipping rate and maximal edge chipping depth of 

milled granite surface. With the qualitative markers we can determine unequivocally the 

correspondence of milled granite edge. 

Thesis 2: 

By the determine of average edge chipping rate we need a geometry-model which can replace 

exactly the volume of individual edge chippings.  

I determined a complex body-geometry which can approach the volume of edge chipping of milled 

granite surface with high precision. For determine of complex quarter-cone we need only three 

parameters: the distance between the starting and the ending points of the chipping and the 

maximum chipping depths measureable on the two surfaces forming the edge. I proved that the 

replacement with quarter-ellipsoid doesn’t determine exactly the volume of edge chipping of 

milled granite surface.  

By experiments I proved that the determined quarter-cone can substitute exactly all of granite type 

which are in the standard. This standard aggregates the different granite types by average size of 

mineral. During researches I use 45 mm measurement length. 

Thesis 3: 

By the determine of average edge chipping rate in different conditions we need a measurement-

calculation principle which determine the quantitative markers by the actual industrial requirements. 

I worked out a measurement principle to creating new examination methods. By this 

measurement principle the industrial companies and the engineers can create examination 

methods which are suitable for the satisfaction of the industrial claims. The new examination 

methods will work automated and fast. By this measurement principle I developed an 

investigational system. 

The parts of this principle: 

- general postulates of movement contraption and scanning equipment 
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- flowchart of measure and evaluation of edge chipping parameters 

- algorithm and flowchart of the measuring and evaluate method 

Based on the measurement principle we can determine the average edge chipping rate and maximal 

edge chipping depth more quickly and easier than with the help of primary algorithm. During 

examinations I can determine exactly values with the help of developed investigational system but 

the spell and the cost of investigation less than I worked with the primary algorithm. Based of the 

examination I confirmed that with the help of measurement principle we can develop investigational 

systems which can correspond to claim of industry. 

Thesis 4: 

By the experience we can influence the degree of average edge chipping rate with rise of the cutting 

speed. 

With the help of experiments I confirmed that the average edge chipping rate decreases, if the 

cutting speed increases by milled granites. This estimate is valid until about 1100 m/min. This 

value is the so-called upper-limit speed. If the cutting speed is over 1100 m/min, we can see 

obscurity of the tendency. This estimate apply from 200 m/min to 1400 m/min.  

By certain granite types if the cutting speed increases over 1100 m/min, the average edge chipping 

rate mildly increases. By other granite type the average edge chipping rate further decrease, if the 

cutting speed increases over 1100 m/min, but this decline was smaller than before. I proved that that 

the connections were unequivocal between the alteration of average edge chipping rate and the 

curve of the second degree. In addition I determine parameters which influence the size of prediction 

stretch and confidence interval. These parameters are the size of mineral grains, the heterogeneous 

mineral-gear and the properties of crack of grains. 

Thesis 5: 

Beyond the soundness of edges the surface roughness can manipulate the quality of granite 

workpieces. Therefore very important requirement is the simultaneity of the edge-quality and the 

surface-quality.  

With the help of experiments I confirmed that by increasing of cutting speed there is connection 

between the alteration of average edge chipping rate and the alteration of average surface 

roughness. The average surface roughness decreases, if the cutting speed increases by milled 

granites. This estimate is valid until about 1100 m/min. If the cutting speed is over 1100 m/min, we 

can see obscurity of the tendency. This estimate apply from 200 m/min to 1400 m/min. 

By certain granite types if the cutting speed increases over 1100 m/min, the average surface 

roughness mildly increases. By other granite type the average surface roughness further decrease, if 

the cutting speed increases over 1100 m/min, but this decline was smaller than before.  Based on the 

experiments, it is claimed that by milled granite workpieces if we know the alteration of average 

surface roughness, we can judge the alteration of average edge chipping rate by increasing or 

decreasing cutting speed. 

Publications by the author 



15 
 

[G1] Kun Zs., Gyurika I. G.: Possible examinations of stone machining focused on the relationship 

between technological parameters and surface quality. INTERNATIONAL REVIEW OF APPLIED 

SCIENCES AND ENGINEERING (ISSN: 2062-0810) 4:(1) pp. 63-68. (2013), DOI: 

10.1556/IRASE.4.2013.1.9 

[G2] Gyurika I. G., Gálos M.: The creation of new research system for the investigation of surface 

quality by stones. INTERNATIONAL REVIEW OF APPLIED SCIENCES AND ENGINEERING (ISSN: 2062-

0810) 4:(1) pp. 43-48. (2013), DOI: 10.1556/IRASE.4.2013.1.6 

[G3] Gálos M., Gyurika I. G., Kun Zs.: Ismereteink polírozása - Marásos kőmegmunkálás 

vizsgálattechnikai értékelése. DÍSZÍTŐ ÉPÍTŐ MŰ TERMÉSKŐ (ISSN: 1419-9327) 2013:(1) pp. 31-35. 

(2013) 

[G4] Gálos M., Gyurika I. G., Kun Zs.: Ismereteink polírozása - Az élmegmunkálások minősítése. 

DÍSZÍTŐ ÉPÍTŐ MŰ TERMÉSKŐ (ISSN: 1419-9327) 2013:(3) pp. 34-38. (2013) 

[G5] Gyurika I. G.: Optimal opportunities at stone machining processes done by diamond mill. 

PERIODICA POLYTECHNICA-MECHANICAL ENGINEERING (ISSN: 0324-6051) 55:(2) pp. 85-89. (2011), 

DOI: 10.3311/pp.me.2011-2.04 

[G6] Gálos M., Gyurika I. G.: Quality measuring numbers of milled edges of granite surfaces. 

PERIODICA POLYTECHNICA-CIVIL ENGINEERING (IF=0,25) (ISSN: 1587-3773), 58:(2) pp. 121-129. 

(2014), DOI: 10.3311/PPci.2158 

[G7] Gyurika I. G.: Examination of the relationship between the average surface roughness and the 

average edge chipping rate of milled granite products. 3rd International Conference on Mechanical 

Engineering and Mechatronics. Prága, Csehország, 2014. 08.14-2014.08.15., (ISBN: 978-1-927877-05-

0), (2014) 

[G8] Gyurika I. G.: Experimental protocols to define quality metrics for milled edges in granite. IN-

TECH 2013 Conference Proceedings. Budapest, Magyarország, 2013.09.10-2013.09.13.,  (ISBN: 978-

953-6326-88-4) pp. 57-60., (2013) 

[G9] Gálos Miklós, Gyurika István Gábor, Igali Júlia Csenge, Hodosán Zsolt, Kun Zsuzsanna: Mart 

gránitfelületek éleit minősítő vizsgálati rendszerek összehasonlító elemzése. Mérnökgeológia-

Kőzetmechanika 2013 konferencia. Budapest, Magyarország, 2013.11.06, pp.: 95-100, (ISBN: 978-

615-5086-06-9), (2013) 

[G10] Gyurika I. G., Igali J. Cs.: Kutatási irányvonalak különböző anyagú megmunkált felületélek 

kitöredezéseinek vonatkozásában. Mérnökgeológia-Kőzetmechanika 2013 konferencia. Budapest, 

Magyarország, 2013.11.06, pp.: 89-94, (ISBN: 978-615-5086-06-9), (2013) 

[G11] Gálos M., Gyurika I. G., Kun Zs.: Vizsgálati rendszer kiépítése mart gránitfelületek 

élkitöredezéseinek elemzéséhez. Mérnökgeológia-Kőzetmechanika 2013 konferencia. Budapest, 

Magyarország, 2013.11.06, pp.: 83-88, (ISBN: 978-615-5086-06-9), (2013) 

[G12] Gyurika I. G.: Gyémánt vágókorongok kopási folyamatának sajátosságai kőzetek megmunkálása 

esetén. OGÉT 2012: XX. Nemzetközi Gépészeti Találkozó. Kolozsvár, Románia, 2012.04.19-



16 
 

2012.04.22. Kolozsvár: Erdélyi Magyar Műszaki Tudományos Társaság, 2012. pp. 100-104., (ISSN: 

2068-1267), (2012) 

[G13] Geier N., Gyurika I. G.: Development of parametric CNC program and decision algorithm into 

product line made from natural stones. International Engineering Symposium at Bánki (IESB 2014). 

Budapest, Magyarország, 2014. 11. 20., (ISBN: 978-615-5460-08-1), (2014) 

[G14] Gyurika I. G., Szalay T.: Examination of the average chipping rate on the edges of milled granite 

surface. Measurement Science Review (IF=1,162) (ISSN 1335-8871), (2015) (accepted) 

 


