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ALGORITHM OF PROCESS OPTIMIZATION USING THE METHOD OF
DYNAMIC SURFACE PLASTIC DEFORMATION
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Today, mechanical engineering is one of the industries that is actively
developing, responsible for virtually all stages of the life cycle of the machine, the
duration of which depends on the performance properties.

The formation of performance properties occurs during all stages of
manufacture, especially in finishing operations.

One of the promising methods used in the finishing stages of processing is
surface plastic deformation. In the process of surface plastic deformation is
strengthening the surface of the part and, as a consequence, there is an improvement
in performance, which in turn leads to an increase in the life cycle of parts.

On the basis of results of theoretical and experimental researches the technique
of designing of technological processes of processing by dynamic methods of surface
plastic deformation taking into account maintenance of the maximum realization of
reserves of strengthening of material 1s developed.

The calculation is based on the mathematical dependences presented earlier.
The search for the best of the many design solutions is based on a set of theoretical
process models. In fig. 1-2 presents a structural and logical block diagram of the
program and a block diagram of the algorithm for optimizing the processing of
dynamic methods of surface plastic deformation.

To optimize the technological processes of processing by dynamic methods of
surface plastic deformation as the objective function chosen intensity of deformation,
ie with all the crowd of design solutions stands out one that provides a certain
combination of technological factors, the value of the intensity of deformation closest
to equilibrium. As the initial data necessary for the beginning of calculation
parameters of a certain type of processing of a dynamic method of surface plastic
deformation surface plastic deformation are used. As the initial data the values of the
set depth of the strengthened layer and degree of deformation, initial and set
roughness of a surface, characteristics of material of a detail, range of radii of the
used indenter, an array of processing modes are used. In this case, as a limiting
function, depending on the technological problems to be solved, a given depth of the
reinforced layer, the degree of deformation or surface roughness is used. When
searching and analyzing options, only a subset of design solutions is taken into
account, which satisfies the specified technical conditions.

An algorithm has been developed for developing the optimal parameters of
technological processes of dynamic methods of pressure maintenance with a method
of maximizing the implementation of value reserves. In this case, as an intermediary
function, the parameters and the thickness of the surface ball of the obliterated parts
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are determined.
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Figure 2. Block diagram of the algorithm for optimizing the processing of

dynamic methods of surface plastic deformation

The solution of the tasks is considered on the example of WHO parts such as

brackets and are presented in table 1.

Table 1. Example of calculation of the technological process of vibration

processing and strengthening treatment (VPST)

Source data

Material Steel45
Initial roughness Ra 4,5 mkm
Permissible roughness Ra, 1,25 mkm

The allowable depth of the reinforced layer 4, 3

not less 0,5 mm

Permissible degree of deformation ¢ 3

not less 5%

Liquidity limit o7 340 MPa
Calculation results for VPST
Boundary uniform deformation ¢ 0,1
Intensity of residual deformation & ; 0,062
The amplitude of oscillations of the working chamber 4 2,5 mm
Frequency of oscillations of the working chamber y 27 Hz
The radius of the balls R 4 mm
Expected roughness Ra 0,82 mkm
The expected depth of the reinforced layer /4, 0,9 mm
The expected degree of deformation & 6,3%

Processing time ¢

53,2 minutes
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36ipauk Te3 momosiaein XII MikuapoaHOi HAyKOBO-TEXHIYHOI KOH(EPEHIIiT
«KpamapoBcbki yutaHHs» 3 Harogu 118-1 piuHuUI Bix THS HapOKEHHS JOKTOpPa
TEeXHIYHUX HayK, mpodecopa, Binenpesuaenta YACI'H Kpamaposa Bomomumupa
Caposuua (1906-1987) 20-21 mrot. 2025 p., m. Kuis / MOH VYkpainu, Harionansuuii
yHIBEpCUTET OlopecypciB 1 nmpupogokopuctyBands Ykpainu. K.: BugaBauunii ueHtp
HVYBill Ykpainu, 2025. 662 c.

Proceeding of the XII International Scientific and Technical Conference
dedicated to the 118th anniversary of the birth of Doctor of Technical Sciences,
Professor, Vice President of the UAAS Kramarov Volodymyr Savovych (1906—
1987), February 20-21, 2025, Kyiv / MES of Ukraine, National University of Life
And Environmental Sciences of Ukraine. Kyiv: Publishing center of NULES of
Ukraine, 2025. 662 p.

B  30ipHuKy TmpeacraBiieHI Te3M  JIONOBIJIEH  HAYKOBO-TIEAAroriyHUX
MpaIliBHUKIB, HAYKOBUX CIIBpOOITHUKIB, acmipaHTiB Ta ctyaeHTiB HYBill Ykpainu,
MPOBITHUX BITYM3HSIHUX 1 3aKOPJIOHHUX BUIIUX HABUAJIIBHUX 3aKjIa/iB Ta HAyKOBHUX
YCTaHOB, B SIKUX PO3MJISIAAIOTHCS 3aBEPIICHI €Tanu po3poOoK.

The Proceedings presents abstracts of reports of scientific and pedagogical
workers, research staff, graduate students and students of the NULES of Ukraine,
leading domestic and foreign higher educational institutions and scientific
institutions, in which completed stages of development are considered.
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