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The dissertation is devoted to tlevelopment of technological quality

assurance andgberational prop#ies of printing equipment pia in the manufacture of
integrated covers and the establishment of patterns of influence of the comple:
technological process of finishing and strengthemiagtment on the quality of the
final product. Itsrelevance liesn the need to ensure high weassistance and
accuracy of the parts of the coordination and transport unit of the line for the
manufacture of | covers. The smallest deviations in its wanich can be caused by
wear of moving cylindrical arts, lead to gbping and displacement of wqoieces
when they are fed to the foldiaguing unit, and, as a consequence, displacement of
seams and application of adhesive layer in unforeseen placesodndts in general.

The author for the first tim@roposed a genalized logic diagram in the
parametric form of modeling the processes of technological support of contour
stability of covers and quality and operational properties of parts of the
coordiration and transport unit of the line for the mantusee of integrag¢d covers.

For the first timetechnological support has been developed that is able to
improve the coordinate positioning when moving the covers through the
coordination and transport wwith the simultaneous strengthening of the sudace
of its cylindrical parts.

For the first time an analytical relationship between the parameters of
microreliefs and technological modes of their formation has been established fol
the developed complarchnology of formation of completely and partiakgular
microrelefs. This makes it possibleo tobtain the predicted parameters of the
microrelief of the surface and, as a result, increase the wear resistance of parts
printing equipment and ensurket accuracy of positioning of the covers in the
coordination and trasport unit.

Regularities of drmation of geometrical characteristics of a surface and
physical and mechanical parameters of a -sediace layer at complex
technological process of prosasg of details of the coordinating and transporting
block, and alsdheir influence on quality afovers are revealed.

The analysis of products produced on the line for the manufacture of

integrated covers and identified key factors that affect the fonadlity
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characteristics of finished products. Thealgsis showed tat in addition to the

propertes of the source material, adhesives, etc., a significant role in creating
quality products is played by the coordination and transport unit of the line, in
particular its moving parts steel shafts and pressuollers, whih ensure the
accuracy of coolidate positioning of the original blanks. , accuracy of bends and
processing by glue of the necessary zones.

The choice of materials is substantiated and itimmg for theoretical and
experimental researches mtroduction & complex technology of finishg and
strengthening processind=-%P of surfaces of details of the coordinating and
transporting block of the line for production of integral covers withviiide valve
and maintenance of contour stabilitytbé made produion are resulted.

The reseatt methodology for each stage of complex strengthening
processing is developed: the list of technological equipment is given, its
description, technical paramees, order and working conditions are given, the
optimal operatingnodes for each technologicalqeess are established.

The measuring equipment and a technique of carrying out researches ol
definition of such basic qualitative characteristics of the ggsed samples, as
geometrical parameters of a sudagcoughness), &rdness, wear resistance and
their influence on final polygraphic production are offered.

Theoretical researches are carried out taking into account the basic analytice
dependences of theoology of polygraphic production, physieakechanial and
physicalchemical processes, materiagsience, statistical methods of control,
structuralfunctional and system analysis.

Experimental studies were performed on the newly created experimental line
for the manufacture of flexible covers with widdwes, on modermeasuring and
testing processquipment in laboratory and production conditions.

The author for the first time substantiated and developed a method of
forming a combined regular micrordlieon cylindrical surfaces of printing
equipment pasg;, the implemerdtion of which has a positiveffect on the accuracy

of coordinate positioning of binding material, and, consequently, the quality of
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finished covers. The novelty of this method is praddby a patent for a utility

model of Ukraine.

A conplex technologial process of finishing andrehgthening processing
of cylindrical moving parts of the coordination and transport block of the line for
the production of integrated coverspsoposed. A generalized control algorithm
for such a complex téoological proceshas been developed.

To estalish the relationship in order to predict and further manage not only the
contour stability but also the performance properties of parts, theraigveloped a
generalized logic diagram of modeling processetechnologicalsupport of contour
stability of covers and performance properties of cylindrical parts.

An analytical relationship between the processing modes (geometric
parameters of the wrorelief elements and the radius of the sphere of the
deforming element) and té relative reference surfaceea is established. This
allows by adjusting the parameters of the processing modes to obtain the optime
contact area of the working surfacesttué parts that are in direct contact with the
binding material.

Based on theoratal and experimental studiesjathematical models are
obtained, which are described by regression equations, due to controlled factors
radii of the deformation tool, indentan forces, feed rates in the first two stages of
surface plasti deformation (£D), nitrided layer thicknesshe obtained models
allow to predict the intensity of wear of the surface layers of cylindrical parts.

As a result of numerical modeling of theast two stages of complex
processing, namely the process ofraiimn runningin and subsequent diamond
smoohing, it is established that the maximum stress and strain is observed at th
time of contact of the deformation tool with the part. When movimgyafrom the
point of contact, the values of stresses and sttlorease, appeching zero. The
applicationof such a model for SPD processes allows to predict the properties of
the surface layer of machined parts.

By studying the microstructure of stesdmples, an increase in the strength
characteristics of the dace layer of tke metal and an increase in hardness due

to intragrain dislocation hardening, which is due to deformations propagating to
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the depth of the material after the first two s&agécomplex FSP. Also, after the

third stage of complex procesg, a significat increase in surface hardiseand
gradient di stribution of hardness to
surface layers, which is caused by the formation of nitrider]agesulting in
additional strengthening of parts and incregsineir wear resistance.

There was a significd increase in surface hardness and-sediace layers
of parts after ionic nitriding in the plasma of the helicon discharge, without
changing tle microgeometry of the surface, due to the gradient formation of
nitrides in the neasurface layers, which aehes a certain depth towards zero.

Studies of wear resistance have shown in a complex -shage
technological process of SPD increase the wesistance of steel parts 45 in more
than 4 times compared toethitial state and 2.5 times compared to finecessing
of FSP. It was found that coatings with higher microhardness have greater value
of wear resistance.

The influence of complex technolpgn the qualitative parameters of the
finished covers is deteimed. It is established that after its intratian the
percentage of rejection of final products has significantly decreased (depending ot
the circulation). For example, for a circulationdf,000 copies, the rejection rate
decreased by 1.72%.

Keywords: printing equipment, flexible cover, hardeningpration running

in, microhardness, nitriding, regular microrelief, wear resistance.
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