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Abstract 

During the repair and restoration of buildings, ceramic tiles and blocks of Al2O3 and ZrO2 are 

often cut. At present diamond abrasive discs are widely used for these purposes. The cutting 

process is accompanied by a considerable heat release and heating of the diamond disc. At a 

temperature of about 600°, the tensile strength of a disc is reduced by a factor of 2 and 

graphitization of diamond grains occurs. Thus, when cutting stone and building materials with a 

diamond disc, the disc heating temperature should not exceed 600 °C. In the work, mathematical 

modeling of the diamond cutting disc heating on a metal base was performed while cutting 

ceramic materials to determine the time of continuous operation to a critical temperature of 

600 °C. The simulation results obtained showed the dependence of the heating temperature of the 

disc on the diameter of the latter, the speed of rotation, the minute feed, the grain size and the 

thickness of the disc. It is shown that by selecting appropriate process characteristics the time of 

continuous operation can be of the order of 10–12 min without the use of forced cooling. 

Keywords 

Diamond cutting disc Disc temperature Ceramics ZrO2  

https://link.springer.com/conference/dsmie
https://link.springer.com/book/10.1007/978-3-030-22365-6
https://link.springer.com/chapter/10.1007%2F978-3-030-22365-6_51#citeas
https://link.springer.com/chapter/10.1007%2F978-3-030-22365-6_51#citeas
https://link.springer.com/chapter/10.1007%2F978-3-030-22365-6_51#authors
https://link.springer.com/chapter/10.1007%2F978-3-030-22365-6_51#authorsandaffiliations
https://link.springer.com/bookseries/11236
mailto:vmt47@ukr.net
mailto:vmt47@ukr.net


This is a preview of subscription content, log in to check access. 

References 

1. 1. 

Alexandrov, V.A.: Processing of Natural Stone with Diamond Disc Tools. Naukova Dumka, 

Kiev (1979)Google Scholar 

2. 2. 

Gorelov, V.A., Alekseev, S.V.: Features of machining of parts from ceramic materials. Izvest. 

MSTU MAMI 2(14), 64–67 (2012)Google Scholar 

3. 3. 

Guo, D.: Advances in Abrasive Technology. IX. Trans Tech Publication. Ueticon-Zuerich 

(2006)Google Scholar 

4. 4. 

Kastamonu, I.S., Firat, C.H.: The hot metal cuttings are cut. Sci. Sinter. 47(2), 131–143 

(2015)CrossRefGoogle Scholar 

5. 5. 

Linh, V.T., Yong, Z.: Calculation of the circular saw blade. In: MATEC Web of Conferences. 

51(2016)CrossRefGoogle Scholar 

6. 6. 

Turchetta, S.: Cutting force in stone machining by diamond disk. Adv. Mater. Sci. Eng. 

(2010)Google Scholar 

7. 7. 

Sun, Q., Zhang, J., Hu, J.: FAHP and TOPSIS Preg. Math. Probl. Eng. (2017)Google Scholar 

8. 8. 

Turchetta, S., Polini, W., Buyuksagis I.S.: Investigation on stone machining performance using 

force and specific energy. Adv. Mech. Eng. 1 (2009)CrossRefGoogle Scholar 

9. 9. 

Antoljak, D., Kuhinek, D., Korman, T., Kujundiic, T.: Dependency of specific energy of rock 

cutting on specific drilling energy. Min.-Geol.-Petrol. Eng. Bull. Zagreb (2018)Google Scholar 

10. 10. 

Ugur, S.: Torque-controlled adaptive speed control on a CNC. Adv. Mech. Eng. 7(2) 

(2015)Google Scholar 

11. 11. 

https://link.springer.com/signup-login?previousUrl=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%252F978-3-030-22365-6_51
http://scholar.google.com/scholar_lookup?title=Processing%20of%20Natural%20Stone%20with%20Diamond%20Disc%20Tools&author=VA.%20Alexandrov&publication_year=1979
http://scholar.google.com/scholar_lookup?title=Features%20of%20machining%20of%20parts%20from%20ceramic%20materials&author=VA.%20Gorelov&author=SV.%20Alekseev&journal=Izvest.%20MSTU%20MAMI&volume=2&issue=14&pages=64-67&publication_year=2012
https://scholar.google.com/scholar?q=Guo%2C%20D.%3A%20Advances%20in%20Abrasive%20Technology.%20IX.%20Trans%20Tech%20Publication.%20Ueticon-Zuerich%20%282006%29
https://doi.org/10.2298/SOS1502131I
https://doi.org/10.2298/SOS1502131I
https://doi.org/10.1051/matecconf/20165101007
https://doi.org/10.1051/matecconf/20165101007
https://scholar.google.com/scholar?q=Turchetta%2C%20S.%3A%20Cutting%20force%20in%20stone%20machining%20by%20diamond%20disk.%20Adv.%20Mater.%20Sci.%20Eng.%20%282010%29
https://scholar.google.com/scholar?q=Sun%2C%20Q.%2C%20Zhang%2C%20J.%2C%20Hu%2C%20J.%3A%20FAHP%20and%20TOPSIS%20Preg.%20Math.%20Probl.%20Eng.%20%282017%29
https://doi.org/10.1155/2009/175817
https://doi.org/10.1155/2009/175817
https://scholar.google.com/scholar?q=Antoljak%2C%20D.%2C%20Kuhinek%2C%20D.%2C%20Korman%2C%20T.%2C%20Kujundiic%2C%20T.%3A%20Dependency%20of%20specific%20energy%20of%20rock%20cutting%20on%20specific%20drilling%20energy.%20Min.-Geol.-Petrol.%20Eng.%20Bull.%20Zagreb%20%282018%29
https://scholar.google.com/scholar?q=Ugur%2C%20S.%3A%20Torque-controlled%20adaptive%20speed%20control%20on%20a%20CNC.%20Adv.%20Mech.%20Eng.%207%282%29%20%282015%29


Polini, W., Turchetta, S. Diamond cutting mill wearing area. Adv. Mech. Eng. (2009)Google 

Scholar 

12. 12. 

Chumachenko, T.V., Lebedev, V.G., Marchuk, S.V.: Cooling with air and droplet jet when 

grinding ceramic coatings. Naukov notaki. Scientific collection of LNTU 41 (2013)Google 

Scholar 

13. 13. 

Bespalova, A.V., Lebedev, V.G., Frolenkova, O.V., Chumachenko, T.V.: Cutting stone building 

materials and ceramic tiles during construction work with diamond discs. Visoki technology in 

machinebudding, National Technical University “Kharkov Polytechnic Institute” (2018)Google 

Scholar 

14. 14. 

Brychkov, YuA, Prudnikov, A.P.: Integral transforms of generalized functions. Science, Moscow 

(1977)zbMATHGoogle Scholar 

15. 15. 

Popov, G.Y.: The concentration of elastic stresses near the dies, cuts, thin inclusions and 

reinforcements. Science, Moscow (1982)Google Scholar 

16. 16. 

Gradstein, I.T., Ryzhik, I.M.: Tables of Integrals, Sums, Series and Products. Fizmatgiz, 

Moscow (1962)Google Scholar 

17. 17. 

Lebedev, V.G., Klimenko, N.N., Uryadnikova, I.V., Chumachenko, T.V., Ovcharenko, A.V.: 

The definition of amount of heat released during metal cutting by abrasive grain and the contact 

temperature of the ground surface. Eastern–European J. Enterp. Technol. 5/7(83), 43–50 

(2016)Google Scholar 

18. 18. 

Antoljak, D., Kujundžić, T., Korman, T., Kuhinek, D.: Rud. geol.-naftni Zb. 33(3), 23–32 

(2018)CrossRefGoogle Scholar 

 

https://scholar.google.com/scholar?q=Polini%2C%20W.%2C%20Turchetta%2C%20S.%20Diamond%20cutting%20mill%20wearing%20area.%20Adv.%20Mech.%20Eng.%20%282009%29
https://scholar.google.com/scholar?q=Polini%2C%20W.%2C%20Turchetta%2C%20S.%20Diamond%20cutting%20mill%20wearing%20area.%20Adv.%20Mech.%20Eng.%20%282009%29
https://scholar.google.com/scholar?q=Chumachenko%2C%20T.V.%2C%20Lebedev%2C%20V.G.%2C%20Marchuk%2C%20S.V.%3A%20Cooling%20with%20air%20and%20droplet%20jet%20when%20grinding%20ceramic%20coatings.%20Naukov%20notaki.%20Scientific%20collection%20of%20LNTU%2041%20%282013%29
https://scholar.google.com/scholar?q=Chumachenko%2C%20T.V.%2C%20Lebedev%2C%20V.G.%2C%20Marchuk%2C%20S.V.%3A%20Cooling%20with%20air%20and%20droplet%20jet%20when%20grinding%20ceramic%20coatings.%20Naukov%20notaki.%20Scientific%20collection%20of%20LNTU%2041%20%282013%29
https://scholar.google.com/scholar?q=Bespalova%2C%20A.V.%2C%20Lebedev%2C%20V.G.%2C%20Frolenkova%2C%20O.V.%2C%20Chumachenko%2C%20T.V.%3A%20Cutting%20stone%20building%20materials%20and%20ceramic%20tiles%20during%20construction%20work%20with%20diamond%20discs.%20Visoki%20technology%20in%20machinebudding%2C%20National%20Technical%20University%20%E2%80%9CKharkov%20Polytechnic%20Institute%E2%80%9D%20%282018%29
https://scholar.google.com/scholar?q=Bespalova%2C%20A.V.%2C%20Lebedev%2C%20V.G.%2C%20Frolenkova%2C%20O.V.%2C%20Chumachenko%2C%20T.V.%3A%20Cutting%20stone%20building%20materials%20and%20ceramic%20tiles%20during%20construction%20work%20with%20diamond%20discs.%20Visoki%20technology%20in%20machinebudding%2C%20National%20Technical%20University%20%E2%80%9CKharkov%20Polytechnic%20Institute%E2%80%9D%20%282018%29
http://www.emis.de/MATH-item?0464.46039
http://www.emis.de/MATH-item?0464.46039
https://scholar.google.com/scholar?q=Popov%2C%20G.Y.%3A%20The%20concentration%20of%20elastic%20stresses%20near%20the%20dies%2C%20cuts%2C%20thin%20inclusions%20and%20reinforcements.%20Science%2C%20Moscow%20%281982%29
http://scholar.google.com/scholar_lookup?title=Tables%20of%20Integrals%2C%20Sums%2C%20Series%20and%20Products&author=IT.%20Gradstein&author=IM.%20Ryzhik&publication_year=1962
https://scholar.google.com/scholar?q=Lebedev%2C%20V.G.%2C%20Klimenko%2C%20N.N.%2C%20Uryadnikova%2C%20I.V.%2C%20Chumachenko%2C%20T.V.%2C%20Ovcharenko%2C%20A.V.%3A%20The%20definition%20of%20amount%20of%20heat%20released%20during%20metal%20cutting%20by%20abrasive%20grain%20and%20the%20contact%20temperature%20of%20the%20ground%20surface.%20Eastern%E2%80%93European%20J.%20Enterp.%20Technol.%205%2F7%2883%29%2C%2043%E2%80%9350%20%282016%29
https://doi.org/10.17794/rgn.2018.3.3
https://doi.org/10.17794/rgn.2018.3.3

