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06epTaroThCA

2. Improvement of the method of contactless measurement by a magnetic sensor of vibrational displacements of
rotating objects

Pedepar:

1. Inceprarnist NpUCBsAY€HA BOOCKOHAJIEHHIO Ta BIIPOBAIPKEHHIO METOY O€3KOHTAKTHOTO BUMiPIOBAaHHS
BibporepeMilleHb 6OPLITAHT Ta MOAIGHNX 00'€eKTiB BUMIPIOBAaHHS B HAYKOBO-AOCIiIHUX Ligx. B po60Ti BU3HaueHi
IKepera Ta MpoaHali30BaHi MOKA3HUKY BibpalliltHUX XapaKTEePUCTUK, 1[0 HilJISIraloTh JOCIiMKEeHHIM. Bu3dHaueHO
rapameTpH i fiarna3oHu BUMipIOBaHb BiGpallii 1711 BUPillleHHS TOCTaBJIEHOTO 3aBAaHHs. [IpoaHanizoBaHo Bifomi
METO[MU, 10 3aCTOCOBYIOThCS 17151 BUPILIEHHS aHAJIOTIYHUX 3aBIAHb i BUBHAUYE€Hi BUMOTH 10 METOY i 3aC00iB
BHMipIoBasibHOI TexHiku (3BT), HeoOxinHi [ BUpilIeHHs OCTaBlIeHoro 3aBaanHs. [IpoBeneHo aHasi3 B3aeMogii
3BT 3 06'eKTOM BUMIpIOBaHb i BU3HAYEHO iX BIIJIUB HAa 00'€KT BUMipIOBaHb B IIPOLeCi BUKOHAHHS BUMipIOBaHb.
Po3po6s1€HO0 NPUHIMIIOBY CXEMY MArHiTHOTO JATYMKa B SIKOMY [J1s1 BUMIPIOBaHHS BiOpOIepeMilleHb
BUKOPUCTOBYIOTb 3MiHY IIIJILHOCTi MarHiTHUX MOMEHTIB KBa3iCTaTUYHOIO MarHiTHOTO M0JIS JaTYMKa IIPU

nepeMilieHHi 06'eKTa BUMipIOBaHb BiTHOCHO MarHiTHOTO aT4yMKa. BUKOHAHO MaTeMaTUYHE MOJIEII0BaHHS



MAarHiTHOrO JaT4y/MKa METOIOM KiHLIEBUX €JIEMEHTIB 3 METO0 JOBENECHHS 3aJI€5KHOCTI MAarHiTHOI iHAYKL{i B MiCIi
pO3TallyBaHHS IEPBUHHOIO IIEPETBOPIOBAYA Ta OLiIHKY PO3PaXyHKOBOTO MOPOTY YYTIMBOCTI i MOXUOKM MarHiTHOTro
narduka. OliHeHa 3arajbHa IOXMOKa BUMipIOBAJILHOI CUCTEMU 3 ypaxyBaHHSIM [TOXUOKY JaTyuKa X0y,
nifcuiaoBaya i aHanoro-uu@poBoro nepeTsoproBaya. [IpoBeseHO BUIIPOOYBAaHHS METOY [1J151 BUMipIOBaHHS
Bi6pomnepeMilleHb 60pLITAHTY, MOA0 OOPO6III0BAHOI IeTaJl, OTPUMaHi aMILITyJHO-4aCTOTHI XapaKTE€PUCTUKU LIUX
KOJIMBaHb Ha XOJIOCTOMY XO[ly i B IIPOLIECi PO3TOYYBaHHS, & TAKOXK IIPOBENIEHO IOPIiBHSIHHS OTPUMAHUX JAaHUX
BMMIipIOBaHb 3 pe3yJbTaTaMU BUMipIOBaHb OTPMMAHUMMU CIIOCOOOM 3 BUKOPUCTAHHSIM I1'€30€JIEKTPUYHUX

CEeUCMIYHUX ATYUKIB..

2. The thesis is devoted to the improvement and introduction of the method of non-contact measurement of the
vibration parameters of a rotating boring tool and similar objects of measurement for research purposes. The
sources are determined and the indices of vibration characteristics to be investigated are analyzed. The
parameters and ranges of vibration measurements have been determined to solve the task. The existing methods
and means of measuring equipment used to solve similar problems are analyzed and the requirements to the
method and means of measuring technology necessary for solving the task are determined. The analysis of the
interaction of the measuring instrument with the object of measurement is carried out and the influence of the
measuring equipment on the measurement object during the measurement is determined. A schematic diagram of
a magnetic sensor for measuring vibration displacement based on the effect of changing the pattern of magnetic
field lines during the mutual movement of the sensor and the object of measurement is developed. The finite
element magnetic sensor was modeled to optimize its design, as well as estimating the estimated sensitivity and
error of the magnetic sensor. The total error of the measuring system is estimated taking into account the error of
the Hall sensor, amplifier and analog-to-digital converter. The method was tested to measure the boring bar vibro
displacement relative to the workpiece, the amplitude-frequency characteristics of these oscillations were
obtained at idle and during boring, and the obtained measurement data were compared with the results of
measurements using the obtained method using piezoelectric seismic sensors.
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