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This book offers a timely snapshot of innovative research and developments at the interface
between design, manufacturing, materials, and mechanical engineering, and quality
assurance. It covers various manufacturing processes, such as grinding, turning, drilling,
milling, including additive manufacturing, surface hardening, as well as diagnostics and
maintenance, and assembly. It focuses on optimization methods, mathematical modeling,
and computer and numerical simulation for mechanical systems and manufacturing
processes. It also investigates the thermal parameters, mechanism of transition zone
formation, corrasion resistance, and coating porosity of materials and alloys. Gathering the
best papers presented at the 7th Grabchenko's International Conference on Advanced
Manufacturing Processes (InterPartner-2023), held in Kielce, Poland, on September 23-26,
2025, this book provides a comprehensive and up-to-date examination of design,
manufacturing, mechanical, materials, and quality assurance trends and smart technologies.
It also aims to foster international and interdisciplinary communication and collaborations,
offering a bridge between the academic and industrial sectors.
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Theoretical Substantiation of the Conditions for
Reducing Cutting Force and Temperature During
Blade and Abrasive Processing
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The aim of the work is to create a generalized mathematical model for determining
cutting force, temperature, and energy intensity of processing, as well as to
substantiate the conditions for their reduction during blade and abrasive
processing. It is shown that the main condition for their reduction is to reduce to
zero the angle of action, which is equal to the difference between the conditional
angle of friction that occurs in the processing zone and the positive rake angle of
the tool. In this case, the energy intensity of processing is equal to the compressive
strength of the processed material, and the cutting force and temperature become
the minimum possible, depending on the energy intensity of processing. This
condition can be implemented during cutting with blade tools, since during grinding
the conditional rake angle of the cutting grains is negative, and the angle of action
exceeds the value of 450. For this, the conditional angle of friction and the rake
angle of the tool (due to its design) must be approximately equal. It has been
experimentally established that this is achieved during high-speed cutting with
prefabricated carbide blade tools with increased physical and mechanical
properties, which significantly exceed traditional carbide cutting tools in terms of
service life before blunting. As a result, it was possible to significantly increase
productivity and ensure high gquality of processing. On this basis, effective
technological processes for processing parts of hydraulic systems have been
developed.
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