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2. Methods and models for reducing dynamic errors when measuring the angular velocity of moving objects

Pedepar:

1. IucepTalito NpUCBSYEHO NOCIIIKEHHIO Ta BIOCKOHAJIEHHIO METOIB Ta MOIE€JIi 3MEHILIEHHS JUHAMIYHUX
IIOXMOOK ITPY BUMIPIOBaHHI KyTOBOI LIBUAKOCTI PyXOMHUX 00’€KTIB. Y AucepTaLiliHill poO6OTi OTpUMaHi Taki HayKoBi
pe3yJbTaTU:BIIEPIIE OTPMMaHA MaTEMATUYHA MOJeJIb IPOLIECY PiBHSIHHS BUMIPIOBaHb KYTOBOI IIBUJKOCTI
ripOCKOIIYHMX CUCTEM CTabinizalii B 65101 KepyBaHHS 3 ypaXyBaHHSIM Pi3HUX Koe]illieHTiB NepeTBOPEHHS], Ha
OCHOBI piBHSIHb BMBe/I€Hi yMOBU aBTOKOMIIEHCAllii, 1110 3MEHIIy€e [T0XUOKY BUMIPIOBaHHS KyTOBOI MIBUIKOCTI.
Po3pobseHa MaTeMaTUYHa MOZEJb aMOPTU3aTOPa, SKa BiJIPi3HIETHCS Bifl aHAJIOTiYHUX Gi/IbII IPY>)KHUMU
XapaKTEPUCTUKAMU i 1a€ 3MOTY 3MEHIINTH BILIMB A€CTabiIi3y0unx (akTopiB Ta 4O3BOJISIE 3MEHIINTH BIUIUB yAApiB
Ta Bi6pawnin. [IpakTryHe 3HaYeHHS pe3yJIbTaTiB JucepTauiiHoi poOOTH IOJISITa€E B TOMY, IO HA OCHOBI OTPUMAaHUX
PIBHSIHB [1J151 BUMIPIOBaHHS KYTOBOI LIBUIKOCTI OTPMMAHO yIOCKOHAJIEHUI METOJ, aBBTOMATUYHOI'O KEPYBAHH4
CHTHAJIOM JJ151 3MEHIIEHHS BIUIMBY [10XUOOK, IO Ja€ MOXJIUBICTb MiABUIIATHA TOYHICTh BUMiPIOBaHHS KyTOBO]
WBUAKOCTI Ha 8%. BUKopucTaHHi pe3ynbTaTi po60TH Ay 3MOTY TOKPAIIUTY IapaMeTPy BUTOTOBJIEHHS

CKJIaJIOBUX YaCTUH, 1[0 BXOJUTH 10 CKJIANY CKJIQIHUX BUMIPIOBAJIbHUX Ta ipOCKOIIYHUX CUCTEM CTabisizaLii B



6710111 KEpyBaHHS. Briepiie 6y10 CTBOPEHO METOAMKY 3MEHIIEHHS BIUIMBY TEMIIEPATYPHUX [TOXUOOK, O Iil0Th HA
YyTJUBUI €JIEMEHT Iif] Yac oro poboTu. BUrorosseHo cTeHn 1J1s1 METPOJIOTiYHOI aTecTallii Ta IIepeBipKy IPUIaiB
Ta BiITBOPEHHSI peaJIbHUX HaBaHTaKEHb, 1[0 BUHUKAIOTh Y IipoCTabisli3oBaHUX MIaTGOPMax, 0 CIPHUSLIIO
MigBUIIEHHIO TOYHOCTI BUMIPIOBAaHHA KyTOBOI IBUAKOCTI B 1.7 pa3iB IOPIiBHAHO 3 aHasioramu. EKCIIEpMMEHTAIbHO
II0Ka3aHO, 10 YAOCKOHAJIEHUI METOJ, aBTOMAaTUYHOTO KEPYBAaHHSI CUTHAJIOM /1J1 3MEHIIEHHS! BIUIMBY IIOXUOOK Jjae
MOJKJIMBICTb MiJJBUIIYMTH TOYHICTh BUMIPIOBaHHS MPUCKOPEHHS. Ha BigMiHy Bifl iCHYIOUMX aHAJIOTiB CUCTEMA

dBTOMATHN4YHOT'O KEPYBAHHA € CTilIKOIO Y BEJINKOMY nianasoHi BI/IMipIOBaHb rnpunany.

2. The following scientific results are obtained in the dissertation: For the first time the equations of measurements
of angular velocity of gyroscopic stabilization systems in the control unit taking into account various conversion
factors are deduced, on the basis of these equations the conditions of autocompensation are deduced that reduces
an error of measurement of angular velocity. The model of the shock-absorber which allows to reduce influence of
blows and vibrations is developed. The model differs from similar ones by smaller dimensions but more elastic
characteristics and allows to reduce the influence of destabilizing factors.A method for reducing the impact of
temperature errors acting on the sensitive element during its operation has been developed. Models and methods
of calculation of elastic characteristics of the elastic shock-absorber are developed. For the first time a model of
compensation of temperature errors of the sensor of moments of the pendulum accelerometer of compensation
type was developed, which allowed to provide accuracy of the device when working as a part of difficult
gyroscopic platforms. The practical significance of thesis results are on the basis of the obtained equations for
measurements the method of automatic control of a signal for reduction of influence of errors that gives the
chance to increase accuracy of measurement of acceleration is negatively improved by 8 %. Unlike existing
analogues, the automatic control system is stable in a wide range of measurements of the device. A model was built
for the first time and experimental studies of the SE balancing technique were carried out using the method of
laser evaporation of material. For the first time, a method was created to reduce the impact of temperature errors
acting on the sensitive element during its operation. A stand was made for metrological certification and
inspection of devices and reproduction of real loads arising in gyrostabilized platforms, which helped to determine
the accuracy of the speed of 1.7 times compared to analogues. Experimental studies have shown that due to the
introduction of mathematical models and ACS error correction in the control unit was able to achieve a significant
reduction in complexity in the manufacture of components.
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