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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuYHHUX PYOpPHK: 67.01.93

Tema gucepranii:
1. TligBuieHHs 6e3neKy Mpati Npyu podOoTi 3 MTHEBMATMYHUM PYYHMM iHCTPYMEHTOM YIAPHOI Aii

2. Improving safety at work with pneumatic hand tools

Pedepar:

1. O6’exT mocigKeHHs: THeBMATU4HI Py4Hi iHCTpyMeHTHU yjapHoi fii. MeTa nuceprauiiiHoi poOOTH: MifBUIIEHHS
6e3mneku npali O6pyOHHUKIB 3a paxyHOK 3HWDKEHHS PiBHIB JIOKaJIbHO] Bibpallil Ta peryJiloBaHHs TeMIIEPATYPHUX
XapaKTEePUCTUK IMOBEPXHI THEBMAaTUYHUX PYYHUX iIHCTPYMEHTIB yIapHOIi Ail. MeToau JOCHiI)KeHHS: TEOPETUYHI Ta
eKCIIEpMMEHTaJIbHI MeTOM OO0paHi 3 ypaxyBaHHsIM QyHIAMEeHTaJbHUX 3HaHb B 00J1aCTi BiOpalLlifiHUX IIPOLIECB,
3aKOHOMIPHOCTEH CTPYKTYPOYTBOPEHHS Ta (Pi3NKO-XiMiUHUX [1IEPETBOPEHb B KOMIIO3ULIIHUX MaTepianax,
CTaHJAPTHUX Ta OPUTiHAJIPHUX METOIVK BUBYEHHS €KCIUTyaTaliliHMX BJIaCTUBOCTEN €IIOKCUIIOJIIMEPIB,
crielianbHUX (3 BAKOPUCTAHHSAM BiOPOCTEH[y) METO/IiB BU3HAUYEHHS BiOpallifiHNX XapaKTE€PUCTUK, 3aITPOIIOHOBAHUX
aBTOPOM METO[IiB BUSHAYEHHS TEMIIEPATYPHUX XapAKTEPUCTUK IIOBEPXHI THEBMATUYHUX PYYHUX iIHCTPYMEHTIB,
METO/IiB MaTEMATUYHOI CTATUCTUKU Ta IPOrHO3y. TeOpeTUYHi Ta MPaKTU4Hi pe3yIbTaTU: PO3POOJIEHO Ta HAYKOBO
OOI'PYHTOBAHO TEXHI4Hi Ta TEXHOJIOTIUHI pillleHHS, 5IKi JO3BOJIMIA PO3POOUTH MAJIOTOKCHYHI €lIOKCUIIOIIMEPHI

KOMITO3U1Iii 3 BUCOKMMU II0Ka3HWKaMU BiGPOIIOIVIMHAIOYMX Ta iHIINX €KCIIJTyaTaliiHUX BJIACTUBOCTE;



€KCIIEPMMEHTAJIBHO LOBEAEHO, 0 PO3PO06JIEH]I KOMIO3ULii MOXKYTh BUKOPHUCTOBYBATUCH Y SIKOCTi BiOPO3aXNCHUX
MarepiaJiB /1711 HAHECeHHSI Ha PYKiB'Sl THEBMATUYHUX MOJIOTKIB i 103BOJISIIOTh 3HU3UTH HMOBIPHICTh BUHUKHEHHS
BibpaniiiHoi xBopobu y npauiBHUKiB Ha 50-70%; oTprMasio oAbl PO3BUTOK YI,OCKOHAJIEHHS METOIVKU
PO3paxyHKy MMOBIPHOCTI BUHUKHEHHS BiOpaLillHOI XBOpOOH Bif, JIOKaJIbHO] Bibpallii, Ika BUKOPUCTAHA IJIs1 OLiHKU
e(eKTUBHOCTI BiOp03axUCHUX 3ac006iB. HayKkoBa HOBU3HA: BIEPIIE BCTAHOBJIEHO, 1110 BUKOPUCTAHHS
BiOpOTOIIMHAI0YOr0 €MOKCUIIOIIMEPHOr0 MaTepialy LIJIIXOM MOro HaHECEHHs Ha PYKiB'sl THEBMaTUYHOTO
MOJIOTKQ, J,03BOJIsIE 3MEHIINTY JlorapuMiyHi piBHI BiOpOIIBUIKOCTI Ta BIOPOIPHUCKOPEHHS y HU3bKOYACTOTHIN (8-
16 T'm) Ta cepegHbodacTOTHIN (20-125 I'1y) obyacTsx Ha 25-40 %; Briepiie eKCIIepUMEHTalbHO BU3HAYEeHi
3aKOHOMIPHOCTI 3MiHU TEMIIEPATyPHUX XapaKTePUCTUK [1I0BEPXHi THEBMAaTUYHOIO MOJIOTKA B IIPOLieCi pobOTH B
30HAaX KOHTAKTy 3 PyKaMHU JIIOJAVHY i yCTaHOBJIEHO, 110 Ha CTOBOYPi MOJIOTKA TEMIIEPATypa [MOBEPXHi 3HUKYETHCS Ta
LIBUAKICTS Ii 3MEHIIEHHS 3aJIEXXUTh Bifl TEMIIEPATypPX HaBKOJIMIIHLOIO CEPENOBHUIIA; BCTAHOBJIEHO, 1[0 HA IIOBEPXHI
PYKiB'sl THEBMAaTUYHOTO MOJIOTKA TEMIIEPATYPa € HECTAOLIbHOIO, @ TPU BUKOPUCTAaHHI Bi6pO3ax1CHOTO MaTepiany
TeMIlepaTypHuil rpaziieHT 3meHuyeTbes Big 1,5-20C o 0,5-0,80C, 1110 OB’13aHO 3 IEPETBOPEHHSIM KOJIMBabHOL
eHeprii B TerioBy. CTymiHb YIIPOBaJ)KEHHS: BiOpo3axucHi maTtepianu BripoBampkeHi Ha [TAT «TypboaTom» (M. XapKiB)
y BUIJISIA] JOCIIiAHOI NapTii THEBMATUYHUX PYYHUX MOJIOTKIB 3 BiOpOo3axulleHUM pyKiB'siM. Chepa BUKOPUCTAHHS:

KOMILJIEKCHI 3aX0J1 3 OXOPOHU TIpalli pOGITHUKIB, SIKi MiAISraloTh MIKiAJIMBOT0 BIUIMBY JIOKAJIbHOI BibpaLii.

2. Subject of investigation: pneumatic impact-action hand tools. Thesis objective: enhancing labour safety for
dressers by reducing the levels of local vibration and regulating the temperatures on the surfaces of pneumatic
impact-action hand tools. Research methods: theoretical and experimental methods were selected with account of
the following: fundamental knowledge in the field of vibration processes; regularities of structure formation and
physical-chemical transformations in composite materials; standard and original methods of studying the
performance of epoxy-polymers; special methods (using a shaker) for determining vibration characteristics;
author-suggested methods of determining the temperature characteristics on the surface of pneumatic hand
tools; mathematical statistics and prediction methods. Theoretical and practical results: technical and
technological solutions were developed and scientifically substantiated for developing low-toxic epoxy-polymer
compositions with first-rate vibration absorption and other performance indicators. Experiments demonstrated
that the developed compositions could be used as antivibration materials applied onto handles of pneumatic
hammers to minimise the probability of vibration-caused diseases in workers by 50-70%; the methodology for
estimating the probability of vibration-caused diseases due to local vibration was refined and used to evaluate the
effectiveness of antivibration means. Research novelty: for the first time, it was shown that epoxy-polymer
vibration-absorbing materials applied onto the handle of a pneumatic hammer could reduce the logarithmic levels
of vibration velocity and acceleration in the low-frequency (8-16 Hz) and mid-frequency (20-125 Hz) ranges by 25-
40 %. For the first time, experiments have yielded the regularities of temperature variation on the surface of a
pneumatic hammer during work in places of contact with human hands. It was found that the surface temperature
drops on the barrel of the hammer and its rate of decrease depends on the ambient temperature. It was also found
that the temperature is unstable on the handle of the pneumatic hammer, and using an antivibration material
decreases the temperature gradient from 1.5-2 °C to 0.5-0.8 °C due to conversion of vibration energy to heat.
Implementation: antivibration materials are used at PJSC Turboatom (Kharkiv) in an experimental batch of
pneumatic hand hammers with an antivibration handle. Application area: activities focused to labour protection of
workers subject to the harmful effects of local vibration.
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