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1. YockoHasIeHHS TEXHOJIOTIYHOI MTiATOTOBKM BUPOOHMIITBA 32 PaXyHOK aBTOMATU3allii IPOLeCy TPOEKTYBAHHS
BEPCTATHUX IIPUCTPOIB

2. Improvement of Technological Production Preparation Through the Automation of Machine Fixture Design

Pedepar:

1. Incepraliiio IpUCBsIYEHO PO3B’I3aHO aKTyasbHE /171 TeXHOJIOTi MallMHOOYJyBaHHS HAyKOBO-TIPUKJIAIHY
po6sieMy yOCKOHAJIEHHS TEXHOJIOTIYHOI MiATOTOBKYA BUPOOHMIITBA 32 PaXyHOK aBTOMAaTU3allii mpouecy
IIPOEKTYBAHHS BEPCTATHUX IIPUCTPOIB. 32 LOIIOMOIr'0OX0 KOMIIJIEKCHOTO aHaJIi3y BiAIIOBIIHUX XapaKTE€PUCTUK
PO3p06JIEHO HOBY CTPYKTYPHO-(YHKIIIOHAJIbHY MOJIEJIb, @ TAKOXK KOHTEKCTHY Jiarpamy Ta JeKOMIIO3UIii0 [IpoLecy
IIPOEKTYBAaHHS BEPCTAaTHUX IIPUCTPOIB. [I71s1 MifBUleHHS e(peKTUBHOCTI MEXaHiYHOTrO OOPOOIEHHS
CKJI1aAHONPOQiNbHUX AeTajlel TUIY KpPOHIITENHY B yMOBaX 6araTOHOMEHKJIATyPHOTO BUPDOOHUIITBA TEOPETUYHO
OOIPYHTOBAHO Ta €KCIIEPUMEHTAJIbHO IiATBEPI’KEHO KOHIEILiI0 3aCTOCYBaHHS THYYKNX BEPCTATHUX [IPUCTPOIB
17151 6ararouinbosux Bepctatis 3 YITK. Po3pobeHo NpUYMHHOHACIIIKOBY Aiarpamy lmukasuy, 3a Koo 6yiu
BMA3HAYEHI [TapameTpamH, Ki BIUIMBAIOTh Ha [IPOLIEC IIPOEKTYBAHHS THYYKOIO BEPCTATHOIO MIPUCTPOIO, 110
I03BOJINJIO BU3HAYATU HANCYTTEBILI IPUYMHHO-HACIIKOBI 3B'SI3KM MK MIapaMeTpaMu Ta KOHCTPYKLi€

BEpPCTaTHOIO IIPUCTPOIO IIif1 Yac Mpolecy NpoeKTyBaHHS. PO3po6ieHO MaTeMaTUYHy MOZEJb [IpoLecy BUbopy



KOMITOHYBaHb BEPCTAaTHUX IPUCTPOIB, SIKa 103BOJISE OL[iHIOBATH 3HAYEHHSI BU3HAYAIbHUX [TAPAMETPIB MIJIIXOM
PO3B’s13aHH4 3aa4i onTuMizanii 11isboBoi PyHKLIl y 6araToBUMipHOMY IpocTOpi. Bu3HaveHi Ta mpoaHaii3oBaHi
KpuTepii, ki HalibinblIe BIJIMBAIOTh Ha 6araTOKOOPAWHATHE MeXaHiYHe 00pOOJIeHHS], Ta BiATIOBIAHO OTPUMAaHUX
pe3yJbTaTiB nobymoBaHuil rpad. OGIPyHTOBAHO, 110 B yMOBaX 6araTOHOMEHKJIATYPHOTO BUPOOHHULITBA 3

IOVICKPETHMMU pO3Mipamu NapTiii JOLiIbHO BUKOPUCTOBYBATU COOIBAPTICTh K KPUTEPIiil ONTUMAIBHOCTI.

2. The dissertation aim a relevant scientific and applied problem in manufacturing technology—improving
technological production preparation by automating the process of designing machine fixtures. Through a
comprehensive analysis of the relevant characteristics, a new structural-functional model has been developed,
along with a context diagram and a decomposition of the machine fixture design process. To enhance the
efficiency of machining complex-profile parts, such as brackets, in multi-item production conditions, the concept
of using flexible machine fixtures for multi-purpose CNC machines has been theoretically justified and
experimentally validated. An Ishikawa cause-and-effect diagram was developed to identify parameters affecting
the design process of flexible machine fixtures, allowing for the determination of the most significant cause-and-
effect relationships between parameters and fixture design. A mathematical model for selecting machine fixture
layouts has been developed, enabling the evaluation of key parameter values by solving an optimization problem in
a multidimensional space. The criteria with the greatest influence on multi-coordinate machining have been
identified and analyzed, leading to the construction of a corresponding graph. It has been substantiated that in
multiitem production with discrete batch sizes, cost-effectiveness should be used as the optimality criterion.
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