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DEVELOPMENT OF A NEW GENERATION OF
MACHINE-TOOL EQUIPMENT FOR ACCURACY OF
MACHINING

The creation of new developing technical systems,
which include machine tools and robotic systems, re-
quire further improvement of their subsystems. One
of these subsystems is machine tool equipment de-
signed to manipulate, install and clamp objects of
various shapes (blanks or parts, cutting tools or their
elements). Currently, the search for new solutions is
impossible without an interdisciplinary approach and
the use of the latest scientific achievements in vari-
ous fields, combined in the form of NBIKS technolo-
gies (nano-bio-info-cogno-socio) and using artificial
intelligence.

The challenges of the fourth industrial revolution
“INDUSTRY 4.0” are mainly focused on artificial
intelligence, full automation with the use of robots,
robotic systems, communications, the creation of a
new generation of intelligent production while sig-
nificantly reducing the time and cost of manufactur-
ing products.

In this case, machine tool and tooling, is of great
importance, expanding the technological capabilities
of automated equipment and increasing its technical
and economic indicators. In recent years, using the
system-morphological approach, fundamentally new
clamping mechanisms and devices have appeared:
highprecision, self-adjusting, wide-range, fast-ad-
justing, high-speed and multifunctional. Their appli-
cation allowed to solve the problems:

— saving metal by eliminating the secondary op-
eration of trimming the face after cutting short parts
(especially in the bearing industry);

—increase machining accuracy due to chucks with
a fixed cylindrical collet and double clamping;

— switching to processing cheap non-calibrated
rolled products — hot rolled bars and pipes instead of
calibrated ones;

— reduction in the number of readjustments and
time for readjustment.

The application of the genetic-morphological ap-
proach in was oriented towards the clamping of one
axisymmetric rotating object with access to the ra-
dial and axial clamping principles, which limited the
field of search for new solutions. Works and espe-
cially prof. Shinkarenko V.F. allowed us to expand
our worldview on an interdisciplinary approach in
science and technology, in particular, on the evolu-
tionary and genetic synthesis of anthropogenic sys-
tems that develop over time.

The solution to the problem of simultaneous mul-
ti-place clamping of rotating objects with the appli-
cation of a tangential force displaced from the axis
of rotation determined the relevance of the present
research.

All these studies are reduced to ensuring the accu-
racy of processing, since accuracy is one of the most
important indicators of the quality of machines, sig-
nificantly affecting all the criteria for the operability
of their mechanisms, and, consequently, the output
indicators of machines.

The development of technology is associated with
a continuous increase in the requirements for the ac-
curacy of machines, including tooling, including its
preservation under load and in time. Improving the
accuracy of machines increases their productivity due
to the possibility of reducing the number of working
passes, optimizing machining modes by creating a
new generation of machine tool equipment, and re-
ducing the complexity of the final operations.

In this way, the economic efficiency of improving
the accuracy of machines is determined by two fac-
tors of national economic importance:

— improving the quality of machines, devices and
other products manufactured on machine tools;

— increased machining performance.

Accuracy affects the operation of machines ac-
cording to the following criteria:
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— dynamic loading, vibration and noise;

— strength due to dynamic loads, the use of multi-
contact designs, stress concentration;

— loss of friction, heating and wear, non-optimal
gaps and surface condition;

— reliability associated with all performance crite-
ria, their mutual influence, as well as initial accuracy
margins;

—speed associated with dynamic loads and heating;

— material consumption due to limited speed and
additional harmful loads.

The accuracy of parts and mechanisms should en-
sure the exact position and movement of the links.

The requirements for the roughness and accuracy
of the surfaces of parts are established taking into ac-
count their functions.

Errors of machines and machine tools by their na-
ture can be divided into:

— own, not related to external influences,

— manufacturing and assembly errors;

— systematic errors due to the principle of opera-
tion of machines or process;

— errors from external influences without irrevers-
ible changes in the system -elastic and temperature
deformations;

— errors from irreversible changes in machine pa-
rameters - wear, aging, warping.

Most machines and parts fail not because of dam-
age and general obsolescence, but because of a loss
of accuracy due to wear, hugs, warping, resulting in
a significant reduction in the main output devices of
machines, especially tooling.

0.C. bonoapuyxk, cmyo.,
B.JI. I'onoens, x.neo.m.,

Meporcasnuii ynieepcumem «Kumomupcoxa Ilonimexuixa»

PO3POBKA KOHCTPYKIIII CO,-AA3BEPHOI'O
PIBAKA

OJ1HUM 3 HAMOLIBIIT 3HAYY X BUHAXOJI1B MUHYJIO-
'O CTOJIITTS] MOXKHA BBYKATH BUHAXI JIa3epa, sSIKUi 3a-
a3 BUKOPUCTOBYEThCS MPAKTUIHO Y BCIiX chepax )KUT-
Ts1. CmoBo LASER yTBOpHIIOCS Bifl CKOPOUCHHS aH-
mIiiicekoro cioBocnonmydeHHs «light amplification by
stimulated emission of radiation» — «TOCHIIEHHSI CBiT-
Jla 3a JIOIIOMOTOI0 BHUMYIIIEHOTO BHITPOMiHIOBaHHS

Ille B 1916 p. Ansbeprom EfHmTeitHOM Oyio
3MPOTHO30BAHO MOXKITUBICTh IEPEXOQy aTOMIB 3
BUIIIOTO CHEPreTHYHOTO CTaHy B HIDKYMU IiJ JI€0
30BHILIHBOTO BIUIMBY. [Ipy 1[bOMy mepexosi 3Bijb-
HSIETHCS JIeSKa KUIBKICTh €HEPTii, 1 TAaKe BUIIPOMIHIO-
BaHHsI HA3UBAETHCS BUMYIIICHUM. BuMyIiiieHe BUIIPO-
MIHIOBaHHSI 1 JIGKUTh B OCHOBI pOOOTH Jia3epiB.

[punnmn nii 1a3epa rpyHTYETbCS HA BUMYIIEHO-
My BHIIPOMIHIOBaHHI (JOTOHIB CBITJa IIiJ] BIUIMBOM

30BHILIHBOTO €JIEKTPOMArHITHOTO MOJISL.

Edexr nazepa (1a3zepna reaepartisi) MO>Ke BUHUK-
HYTU TUIBKH B TOMY BHITJIKy, KOJU YUCJIO aTOMIB Y
30y/PKEHOMY CTaHI TIEPEBHUIITY€ YHCIIO aTOMIB B CTaH1
criokoro. CepeltoBHIIIe 3 TAKUMH XapaKTePUCTHKAMH,
MOXKHA TIJITOTYBaTH, HAKAYABIIHU HOTO JIOJATKOBOO
EHEepri€lo 3 MEBHOTO 30BHINIHLOTO /pKepena. LIst ome-
paris Tak i Ha3uBaeThCs — HakauyBaHHS. Came Bij
croco0y HakadyBaHHS 1 PO3PI3HSIOTHCS Jla3epH 3a
tunamu. HakadyBaHHs MOXe 3iMCHIOBATHUCS TpU
BILIHMBI €JIEKTPOMArHITHOTO BUIIPOMIiHIOBAaHHSI, €JICK-
TPUYHOTO CTPYMY, €JIEKTPUYHOTO PO3PAAY, IydKa
PENSTUBICTCHKHUX ENIEKTPOHIB, & TAKOXK XIMIUHOI pe-
akiii. By BUKOPUCTOBYBaHOI €HEPTii 3aJISKUTh Bijl
TOTO, SIKE CaMe 3aCTOCOBYETHCS aKTHBHE (pobOoue)
cepeloBHIIIe.
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