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Relevance

Mechanical processing remains the main type of shaping of parts. High requirements for
accuracy, roughness and surface quality require the need to improve processing technology and
pre-production, especially when processing parts made of hard-to-process materials in the
conditions of machine-building enterprises of the Republic of Kazakhstan. Hard-to-process
materials include large-sized parts and modern wear-resistant materials.

In the domestic enterprise, mainly factories specialize in the manufacture and performance
of restoration work of large-sized parts: JSC "Almaty Heavy Machinery Plant”" (AZTM) and JSC
"Petropavlovsk Heavy Machinery Plant” (PZTM).

In order to study the problems associated with the manufacture of large-sized parts, a study
was conducted in the conditions of JSC "AZTM".

As a result of the conducted research, the state of issues related to the processing
technology and ensuring the quality indicators of large-sized parts in the conditions of JSC
"AZTM", a number of problems were identified: time spent on installation, alignment, fastening
and removal of large-sized parts; the need to manufacture additional accessories; the occurrence
of fluctuations negatively affecting the accuracy of processing and the durability of the cutting tool
resulting in to a large consumption of cutting tools.

Also, when processing modern materials, the choice of processing mode parameters is
further complicated due to their absence.

The efficiency of processing hard-to-process materials can be improved by numerical
modeling of processing processes in software packages for engineering calculations. And this
requires the development of a new methodology for modeling processing processes. The creation
of such a technique makes it possible to obtain data on deformations, stresses, temperature, and
the distribution of cutting forces in the processing zone.

The analysis of the obtained results makes it possible to select optimal cutting modes and
tool geometry in terms of increasing tool durability and the quality of the treated surface.

The practical significance of the results of this study will be directly applied to solving
urgent problems of socio-economic, scientific and technical development of domestic machine-
building enterprises of the Republic of Kazakhstan.

Project goal
The purpose of the project is to increase the durability of the tool and the quality of the
processed surface of hard-to-process materials.

Achieved and Expected results
Results achieved in the first half of 2025:

A certificate of state registration of copyright rights was obtained for the numerical
modeling of the processing of difficult-to-process materials in order to determine the cutting
conditions suitable for various processing methods. May 27, 2025, No. 58780. Bakytzhan
Serikovich Donenbayev, Karibek Tagayevich Sherov, Sabit Shamilevich Magavin. Scientific
work: "quantitative modeling methodology for determining optimal cutting modes of hard-to-
process materials."

Expected results for the second half of 2025

- various machining methods (milling, turning, drilling, etc.) and optimal cutting modes
will be determined.;

- recommendations on the choice of cutting mode and the act of commissioning will be
given for various processing methods, as well as approval protocols will be formed.



- 1 (one) article will be published in journals from the first three quartiles of the impact
factor in the Web of Science database or having a CiteScore percentile in the Scopus database of
at least 50.

Picture 1 — 3D model of end mill and workpiece
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Picture 2 — Equivalent stress in the workpiece
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Picture 3 — Equivalent stress in end mill
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Picture 4 — Chip formation during end milling
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Information for potential users

This project will examine the analytical calculation of cutting modes of difficult-to-
machine materials for various mechanical operations, taking into account the obtained results of
experimental and numerical finite element modeling of the processing process. Optimal cutting
modes for various methods of mechanical processing will be determined.byner uccnenosana
CTOUKOCThH pPeKyHIETO HWHCTPYMCHTA MNpUBOAAIINM BO3HHUKHOBCHHIO KoJe0aHnu npu
MEXaHUYECKON 00paboTKe OTPUIATENIbHO BIUSIOUIMX HAa TOYHOCTH 00pabOTKM U K OONbIIOMY
pacxony peKyIllero HHCTPyMEHTA.

The practical significance of the results of this study will be directly applied to solve urgent
problems of socio-economic and scientific-technical development of domestic machine-building
enterprises of the Republic of Kazakhstan.

The developed methods have scientific and practical value for the mechanical engineering
industry, as well as for specialists involved in the development of software systems.

The field of application
Machine-building enterprises of the Republic of Kazakhstan.

Date of information update: 01.07.2025


https://www.scopus.com/redirect.uri?url=https://orcid.org/0000-0003-0920-1442&authorId=57203157613&origin=AuthorProfile&orcId=0000-0003-0920-1442&category=orcidLink
https://www.scopus.com/redirect.uri?url=https://orcid.org/0000-0003-0920-1442&authorId=57203157613&origin=AuthorProfile&orcId=0000-0003-0920-1442&category=orcidLink
http://www.scopus.com/inward/authorDetails.url?authorID=57203157613&partnerID=MN8TOARS
http://www.scopus.com/inward/authorDetails.url?authorID=57203157613&partnerID=MN8TOARS

