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

Pedepar:

1. Incepraliito NpUCBSIYEHO PO3B’I3aHO aKTyaJIbHE [1J1 TEXHOJIOTiI MallMHOOYJyBaHHS HAYKOBO-TIPUKJIAIHY
po6JieMy YO,0CKOHAJIEHHS TEXHOJIOTIYHO]I MiAFOTOBKY BUPOOHUITBA 32 PaXyYHOK aBTOMAaTM3allii npouecy
IIPOEKTYBAaHHS BEPCTATHUX MIPUCTPOIB. 3a LOIOMOTr0I0 KOMIIJIEKCHOTO aHAJIi3y BiJJ[TOBIJHAX XapaKTEPUCTUK
PO3p06JIEHO HOBY CTPYKTYPHO-(PYHKILIIOHAJIbHY MOJIEJIb, @ TAKOXK KOHTEKCTHY Aiarpamy Ta JEeKOMIIO3ULiio [IpoLecy
IIPOEKTYBAHHS BEPCTAaTHUX IIPUCTPOIB. JI7151 MinBUIEeHHS e(EeKTUBHOCTI MEXaHIYHOTO OOPOOJIEHHS
CcKyIamHONPOQiNbHUX AeTajlell TUIly KPOHIUITEHU B yMOBaX 6araTOHOMEHKJIATypPHOTO BUPOOHULITBA TEOPETUYHO
OOI'PYHTOBAHO Ta €KCIIEPUMEHTAJIbHO MiATBEP/’KEHO KOHIIEILiI0 3aCTOCYBaHHSI THYYKUX BEPCTATHUX [IPUCTPOIB

171 6aratouinboBux BepcTartiB 3 UITK. Po3pob6ieHo NpuYnHHOHACIIKOBY AiarpaMy l1mkasy, 3a sIKO0 OyJau



BM3HAYEHi NapaMeTpaMy, SIKi BIUIMBAIOTh HA MIPOL,EC TPOEKTYBAHHS HY4YKOrO BEPCTAaTHOTO IPUCTPOIO, 110
I03BOJIMJIO BU3HAYATU HaMCYTTEBIN IPUYMHHO-HACJIIIKOBI 3B'13KM MK [TapaMeTpaMu Ta KOHCTPYKLIi€I0
BEpPCTaTHOIO IIPUCTPOIO IIifl Yac Npolecy NpoeKTyBaHHs. PO3po6ieHO MaTeMaTUYHy MOZEJb [IpoLecy BU6opy
KOMIIOHYBaHb BEPCTaTHUX IIPUCTPOIB, gKa [03BOJIS€ OLiHIOBATH 3HAYEHHS BU3HAYA/IbHUX N1APAMETPIB MIJIIXOM
PO3B’s13aHHS 3aja4i onTuMisalii 11isboBoi PyHKILI y 6araToBUMipHOMY ITPOCTOPi. BusHaueHi Ta npoaHani3oBaHi
KpuTepii, AKi HalibisblIe BIJIMBAIOTh HA 6araTOKOOPAWHATHE MeXaHiYHe 00pOOJIEHHS], Ta BiITIOBIAHO OTPUMaHUX
pesysbTaTiB nobdyoBaHuil rpad. O6IPyHTOBAHO, 1110 B yMOBaX 6araTOHOMEHKJIATyPHOIO BUPDOOHUIITBA 3

IVICKPETHMMH PO3MipaMU NapTiil JOLiJIbHO BUKOPUCTOBYBATH COOGIBaPTICTh SIK KDUTEPill OITUMAJIbHOCTI.

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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