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GENETIC-MORPHOLOGICAL SYNTHESIS OF MACHINE — TOOL
RACKING
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Abstract. A fundamentally new methodological approach to ¢heation of progressive machine-
tool equipment is proposed when considering a ri@tpoint as a carrier of genetic information in
the synthesis of technical systems of the "objggié. The main attention is paid to the search for
new technical solutions with the use of tangentl@mping, which allows one movement to
simultaneously clamp several cutting tools offsetrf the axis of rotation, for example, in the form
of carbide non-regrowth inserts.

FEHETI/IKO-MOPQOJIOFI/I‘IECKI/Iﬂ CHUHTE3 CTAHOYHO-
MHCTPYMEHTAJIBHOU OCHACTKH
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KiroueBble ciioBa: MaTepualbHas TOYKa, TeHeTHYeckas (opmyna, mopdoiornyeckas MOJCNIb,
PEXYLIUI MHCTPYMEHT, IPUHIUI 3aKUMa.

AnHoTtanuda. IlpenioxeH NPUHIUIIMAIBGHO HOBBIM METOJOJIOTHUYECKUH TOAXOA K CO3JaHHI0
MIPOTPECCUBHOYN CTAHOYHO-UHCTPYMEHTAJIHHOW OCHACTKHU MPHU PACCMOTPEHHU MAaTEPUATLHOW TOYKH
KaK HOCHTENS TEHEeTWYeCKoW WH(OpMalMu MPU CUHTE3e TEXHUYECKHUX CHCTEM THIA «OOBEKT».
OCHOBHOE BHHMMAaHHE YICJIICHO TIOMCKY HOBBIX TEXHHYECKHX PEIICHUH C WCIOJIb30BaHUEM
TaHTCHIIMAJILHOTO  3a)KMMa, TIO3BOJISIONIETO OJHUM JBHKCHHEM OJHOBPEMEHHO 3a)KMMaTh
HECKOJIBKO CMENICHHBIX OT OCH BpalleHHWS PEKYIIUX HWHCTPYMEHTOB, HampuMmep, B BHIE
TBEPOCIJIABHBIX HEMEepPeTaunBaEMbIX IIJIACTHH.

Introduction . Creation of new developing technical systems (T&juire
further improvement of their subsystems. At prestr@ search for new solutions is
not possible without an interdisciplinary approacid the use of the latest scientific
advances in various fields, combined in the forrNBICSE (nano-bio-info-cogno-
socio-eco) — technologies and using artificial ligence [1,3,7,8,12,16,17]. The
challenges of “INDUSTRY 4.0” [6,11] are mainly faged on artificial intelligence,
full automation using robots, robotic systems, camiwations, the creation of
intelligent production of a new generation whilehiawing the following main
goals: 1. Increased productivity. 2. Improving prodquality. 3. Reducing the cost
of environmentally friendly production while saviegergy and material resources.
4. Improvement and decrease in the proportion gsighl labor. 5. Facilitation and
reduction of monotonous intellectual work. 6. Exgan of technological and
functional capabilities of equipment. This deteretnthe global trends in the
development of mechanical engineering [9,22].

Research goal. Studying and analyzing the stages of the evolatipn
development of technical systems (TS) and the plee of creative thinking,
substantiate the effectiveness of the new ideolo§ydesigning machine-tool
equipment, providing for the use of a genetic-motpyical approach with the
basic genetic principle “from simple to complex’12].

The essence of the proposed scientific approachhe idea is that the main
creator is Nature with all objective laws and pheeoa, partially discovered by
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Man, who is an unsurpassed creation of Nature aackaor in his own likeness
[12, 14]. This determined the paradigm (postulate new scientific approach -
from living Nature to the creation of anthropogemigstems [2,4,15]. , which
include static and dynamic machine, electrical,staction vehicles, thanks to the
intellect of Man, which is declared in the philobagal ideas and prophecy of Acad.
V.l. Vernadsky: “With the appearance on our plasfed living creature gifted with
intelligence, the planet passes into a new stags imistory. The biosphere passes
into the noosphere (the sphere of reason) ... Wejumt beginning to create an
irresistible power of scientific thought, the geesit creative power of Homo
Sapiens, a human free personality, the greatestrkmoanifestation of its cosmic
power, the kingdom of which is ahead "[5].

The creation of new developing TS is impossibléhaut analyzing and
taking into account the accumulated human expegienehich, like genetic
information on various carriers, is transferredmirgeneration to generation. The
history of the development of human society andeth@ution of technology have
always been associated with mechanics [9]. The reature of recent decades is
the comprehension of the development of modernrstgafinologies for solving
not only technical, but also social, environmentgjritual, psychological and
cultural problems, research on which is of an ohsmiplinary nature [24]. Genetics
and cybernetics, previously subjected to devagiatiiticism, paved the way for
knowledge and their interdisciplinary use in theation of new techniques and new
technologies [3, 15, 21].

By analogy with the proposed prof. Shinkarenko \aFperiodic system of
electromagnetic elements (primary sources of teetmagnetic field), called the
electromagnetic gene, and thanks to the principleself-organization and the
genetic principle "from simple to complex” [19-2H.new view of the material
point as a carrier of genetic information when trepa TS of the "object” and
"process” type is proposed [10, 18]. This matepaint at the genetic level is
conventionally called a mechanical gene and camiesmation about translational
and rotational movements, loads and their direstifiig. 1). The transfer of
information from point O1 to point O2 with differenoordinate systems is shown
in Fig. 2, and without taking into account the dtrenal vector, it is described by a
morphological model (matrix and Table 1) with 18&iops for implementing the
clamping principles (axial, radial, tangential).

Morphological matrix of clamping principles withospecified direction
Fa, Fa

Fr1 Fr2

Ft1 Ft2

Mal [

Mr1 1

Mt1 1

Ny3=6 x 3=18.
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symbol of the principle of
universal difference
according to Leibniz

Fig. 1. Material point (T.O) is a mechanical gehattcarries information about the
type of displacements and loads of translationdl (in; + F) and rotational (xR_m;

+ M) with direction indication
r

Mry Lo) &

Fry

Frs

t| ay t2
Fig. 2. Information transfer from point;@ point Q

Tab. 1. Collapsed generating system of clampingicipies without
specifying the direction (force vector - load)

Exit F2
Input Fa Fr; Ft
Fa Fa-Fa Fa-Fr,| Fa-Fb
F]_ Fr]_ Fr]_ F@ Fr]_- Frz Fr]_- th
Ft, Ft- Fa Fti. Fr, Fti- Fb
May Ma;- F& | Mas- Fr,| Mag- Fto
M1 Mr, Mri- F& | Mri- Fo | Mri- Fb
Mt, Mti- Fa | Mt1- Fro | Mti- Fo
Clamping principle Axial Radial | Tangential

A material point can be fixed, as information abgstdtic vehicles of the
“object” type (tools, structures, supporting sysseof technological equipment),
and movable, as information about dynamic vehiolethe “process” type [2, 10].
Thanks to the fruitful cooperation of mechanics asldctromechanics using
approaches in genetic electromechanics and univggsatic operators of synthesis
(replication, inversion, crossing, crossing oveytation) [13, 22], fundamentally
new mechanisms and nodes have been created.
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The effectiveness of the proposed approach is lglahustrated by the
example of pull-type collet chucks (CP) with wedly® and spring SR converters
(Table 2), where the force is Fal and Ftl at thatinand Fr2 and Ft2 at the output.
Topology demonstrates the fruitful influence of tomtradictions between intuition
and logic [12, 16]. Table 2 (pos. 8 and 9) showa@xes of the implementation of
ideas for creating wide-range collet ZPs with ailigflowing medium LMF (liquid
flowing medium). The same ideas can be implemefde@ wide range in shape
and size when using bulk media BLM (bulk medium).

Tab. 2. Schemes of known and new collet chucks getietic formulas at the
population level

;\f—;) Scheme chuck Genetic formula Chuck type
F, —WD -3F_ Standard
F, WD -3F High-speed
) 2 instrumental

F, MWD BR)-F,_ | High-speed too
WD [SR - hybrid GB with spring collet

F, —WD - 3F} -

b _ar? High precision
R-3F; with flanged

or collet
F, - (WD [SR) - 3F,
F2 — SR~

F}, —WD'-® — | self-adjusting

-WD* - 3F,,
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Fu Fr. Fr.
F, —-WD'-3F, - Wide-range
6 - ' single
—WD _3Fr2 multiplication
7 F, —WD - Wide-range
-3F. [{LMF) fluidized
Wide-range with
F, —WD - tangential
8 : clamping and
—3F, ULMF)-F, | iquid-fluid
medium

Below is the implementation of the new approachimidated by a
morphological model in the form of a matrix of claimg principles and as an
opening of a folded generating system (Table l)ickwlis clearly depicted with
genetic formulas at the population level (Tablesd 4).

Tab. 3. Examples of the implementation of the pples of clamping in the

power flow with the g

enetic codg{>

Ne Genetic formula at the —
Chromosome . Principled schema
p/p population level
1 Fa-Fa Fa-PL-Fa
2 Fa-Fr, Fa-WD-Fr,
3| Fa-Ft Fa-WD-Ft,

30



JARINS. 2020. Issue 11

4 Frn-Fa& Fri-WD-F&
5 Fri-Fr, Fri-SR(TRF)-Fg
6 Fr-Ft; Fri-WD-Ft,
7 Fu-Fa Ftu-WD-Fa
8 Ft-Fr; Fti-WD-Fr,
9 Ft-Ft, Ft.-WD-Ft,

Conclusions.It becomes obvious that Man is not the sole creaittechnical
progress, as previously thought, but remains ordyudent of Nature. Everything
that has been invented by many generations of ajpsihas long been foreseen by
Nature in its genetic programs. Nature establisties laws of structural
organization, creates genetic programs for the ldpweent of complex systems and
dictates strict rules for their construction.

Tab. 4. Examples of the implementation of the pples of clamping in the
power flow with the genetic code M,
Ne Genetic formula at
Chromosome .
p/p the population leve

Principled schema

h Faz
-—H-—

1 Mas-Fa Ma;-SC(EMF)-Fa
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VB Mz

" 1
2 May-Fr» Ma;-SP(EMF)-Fg G’ @é
“3 } Mz

3 Ma-Ft, | Ma-SP(EMF)-Fi "‘)‘ W,,

4 Mri-Fap Mr1-SC-WD-Fa —%

5 Mr1-Fr» Mr-SC-Fp

6 Mrq-Fto Mr-SC-WD-Fb

7 Mt-Fa Mt;-SP-PL-Fa

8 Mti-Fro Mt;-SP-WD-Fgp

9 Mti-Ft, Mt;-SP-WD-Fg

The era of transition from virtual to real is compirsince the basis of the
progress of material production ("more-better-cleggp was and remains
production technologies and technical means (natarid energy flows), and not
computers intended for virtual work and relatednfmrmation streams. They are
always only auxiliary and secondary in the TS, th@ main ones in intelligent
systems. The proposed interdisciplinary approach allow for an innovative
breakthrough and the search for many unexpecteestamaard solutions for the
creation of new equipment and the latest technetomi a short time in the face of
the challenges of Industry 4.0.
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