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Actual problems of modern instrument is creation of automated equipment that
provides complete technological cycle circuit manufacturing parts machining
precision instruments, and in the preparation of precision instruments can be used.

The parameters that most fully characterize final quality of precision
instrumentation products, in particular parts of gyroscopic, optical instruments and
measuring instruments, are shaping sizes, such as shaft diameters [1, 2], as well as
diameters of inner apertures of precision instrument parts.

Results obtained by some of scientists [1, 3, 4, 5] indicates that the problem of
measuring the diameter of the shaft practically did not develop in either theoretical or
practical aspects for a long time, despite its great need in industry, although a similar
problem arose. Development of methods and means of calibration of the diameter of
the precision shaft in the manufacture of precision instruments. This is especially true
for the creation of automated tools that confirm status of existing commercially
available devices.

Analysis of these scientific researches are proved that the methods of obtaining
and calibrating sizes on stationary laboratory-type equipment are mainly analyzed,
and not directly in production. Devices that can calibrate shaft diameter directly in
automatic production mode are virtually absent. In addition, determination of shaft
diameter is focused on a one-sided measurement, which can cause significant errors
and negative impact on the accuracy of details of type of rotation bodies, which has
the consequences of losing accuracy of system or device in which such a shaft is
installed. However, studies reflected in their work prove that it is necessary to
develop a two-sided measurement type to obtain complete information about object.
However, recent copyright work has proven that this is possible. In addition, this
capability has an appropriate physical and mathematical foundation based on
TONTOR technology [6].

The analysis of these studies proves that basic scientific opinion in determining
shaft’s diameter is focused on analysis of this phenomenon, on a one-sided
measurement, which can make significant errors and negative impact on detail’s
accuracy of type of bodies of rotation, and this has consequences of loss of accuracy
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of system or device in which such shaft is installed. However, studies reflected in
their work prove that it is necessary to develop a two-sided measurement type [5] to
obtain complete information about object.

The researches carried out by authors over last years [2, 6 - 8] are proved, that in
order to perform full quality control of the shafts, such as details of precision
measuring instrument, it is necessary to have reliable control over the sizes
(diameters) during technological process of part’s manufacturing. This is especially
true for shafts of different sizes and internal diameters of parts. Defining errors of
current size of shaft diameter leads to the inhibition of technological processes and,
as a consequence, defects and defects in of parts manufacture.

The purpose of this work is to create basics of action of shaft measuring device in
automatic mode as one of structural components of control and measuring complex.

Theoretical studies were conducted regarding determination of shaft diameter,
which formed the previous achievements in direction of determining these parameters
at the level of concept development, which should be brought to applied research.
The basic idea is to create basics of automatic device’s operation for measuring the
shaft diameters of a component of overall production process. In addition, a micro-
drift of part’s surface, which can measure the proposed device, will greatly improve
precision of manufacture of shaft in automatic mode. It is necessary to provide
measurements of such geometrical parameters of shaft formation, as well as micro-
drift of workpiece’s surface during machining process. This is ensured by subsequent
mathematical processing of measured data, which makes it possible to automate
process of quality control of workpiece directly during its manufacture or when
assembling an device.

The scientific novelty of the proposed work is that all known works are devoted
to the improvement of already existing meters of diameter’s size of details of the type
of shafts or bodies of rotation. The design of these devices is mainly intended for
determination of surface parameters by technical means in laboratory conditions,
which is extremely inconvenient.

In addition, all enhancements concern not so much the mechanical part as
electronic processing of information. devices cannot operate on machining equipment
due to their design characteristics (bulky, masses) and complete lack of automation.
This results in a loss of workpiece accuracy and an increased amount of workpiece
culling as they control either only final machining result or size finishes can result in
loss of the required workpiece’s surface coordinates.

Therefore, the proposed automatic shaft diameter calibrator is ahead of current
production systems for automated industrial equipment, as it is fully automated, it
will have a new mechanical design and electronic hardware that is different from
existing devices.

Keywords: TONTOR technology, measurement of shaft diameters, quality

control, machining equipment.
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Po3BUTOK e(eKTHUBHUX CHCTEM paaio3B’sa3Ky Ha OCHOBI (ha30BOI MOIYIAIIT
CIIOHYKaB J0 PO3POOKHM BHCOKOTOYHMX BHcokoudacToTHHX (BY) TpancuBepax, ski
CYTTEBO 30UIBLIYIOTH MOJIMBOCTI TOYHOTO BHMIPIOBaHHA (a30oBOro 3CyBY
paJioCUTHAIB B MIMPOKOMY Jiarma3oHi 4acToT. [Ipu po3B’s3aHHs TEXHIYHHUX 337a4 B
SHEPreTulll, TPHW JTOCHI[DKEHHSX 3 BU3HAYCHHS CKJIaly pPEYOBHH, B TOYHOMY
npwianoOyayBaHHI Ta  paaioOHaBiramii BHHUKAE HEOOXIMHICTH  CTBOPCHHS
BUCOKOTOYHHMX BHUMIPIOBJIBHUX CHUCTEM NPEUU3IIHOrO0 BUMIpIOBaHHS (Pa3oBOro
3cyBy pamiocurHaiis [1]. Icayroui BU-TpaHcuBepr BUKOPHUCTOBYIOTH TEXHOJIOTIIO
KBaJpaTypHOi MOIyJIAIii Ta JAEeMOAYJAIl CHUTHaNIB, a JUIs ONTHUMI3alii Ta
HAJaro/PKeHHs XapaKTepUCTUK B CHUCTEMax TaKOro THUILY 3aCTOCOBYIOTHCS
PI3HOMaHITHI MaTeMaTHYH1 MOJIEJIl Ta CUMYJIATOPH B PI3HUX MPOrpaMHUX 3aco0ax.

Ha ocHoOBI1 aHami3y iCHy4YMX CHUCTEM Ta MpUIadiB MOXKHA 3pOOUTH BHUCHOBOK, IO
JUUISL BIPOBA/KCHHS TAKUX TEXHOJIOT1H HEOOX1HO 30LJIBIIUTHA TOYHICTh BUMIPIOBaHHS
¢ba30BOTO0 3CYBY paJiOCHUTHaNIB, YacToTH sKux Jexare y BY ta HBY
(HaIBMCOKOYACTOTHHUX) Jiama3oHax. Tak, 3a JTOMoMOroro 30HayBaHHS curHasioMm (1-
6 [T) peyoBMHM MOKHA TMPOBECTH TOYHHM KUIBKICHUNH BHUMIp O0O0'€MHOI 4YacTKU

32 Cexuin 3. KOMIT'FOTEPHO-IHTET'POBAHI TEXHOJIOI'TT
BHUPOBHUL]TBA ITIPHJIA/]IB.



