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2. Improvement of automatic axial positioning of bar stock to increase the efficiency of turning

Pedepat/anoranis:

1. Incepranifiny po60Ty NPUCBSIYEHO NiABUILIEHHIO €PEeKTUBHOCTI aBTOMATHU30BaHOI TOKAPHOI OOPOOKU LIJISIXOM
YAOCKOHAJIEHHS aBTOMATUYHOI'O OCbOBOTI'O TIO3U1IiI0BaHHS JOBIOMIPHOI IPYTKOBOI 3aroTOBKU I1if, yac ii ogayvi ta
¢ikcallii B TOKapHOMY BepcTaTi. BCTaHOBIIEHO, 1110 MiKOBA KOMIIPECis i 3a/IMIIKOBE 3MillleHHSI TOPLS 3aJ1€XKaTh Bif
MIPY’KHO-iHEPLIHUX apaMeTpiB IPYyTKa, MIBUAKOCTI MOT0 MiIXO4y 10 YIIOpa Ta MOMEHTY IOAAJIbIIOr0 3aTUCKY. [y
POBIJISIHYTOrO MOJ€JIbHOTO BUIIAAKY IPU BUTPUMILi Ilepe]; 3aTUCKOM 20 MC 3aJIMIIKOBA AUHAMiUYHa ITOX1UOKa
cTaHoBuJa 6113bKO 2,20 MM. 3a pe3ybTaTaMy KOMITIOTEPHOI'O MOIETIOBAHHS 1J1sI TOCJIiIKeHOro Habopy
3aroToBoK cucrema 3 [1JI-perymoBaHHIM 3a6e3nednsia KiHlieBe BiIXUJIeHHS TOPLS B MeXKax Bifg -8 1o 2 MKM ripu
TPUBAJIOCTIi No3uLlitoBanHs He 6inbuie 0,33 ¢ 1y goBxuHy nogadi y 100 mm. BUKOHaHO OliHIOBaHHS
TEXHOJIOTIYHOrO i TEXHIKO-€KOHOMIYHOTr0 €(eKTy MiJBUIIEHHS TOYHOCTI I03ULi0BaHHS. [I71s1 IPUMHATOTO B pO6OTi
PO3PaxyHKOBOrO ClLieHapilo 06poOKY 3aroTOBKH 3i cTaji 45 niameTpom 40 MM ITOBHE YHUKHEHHS IiAPi3aHHS TOPLS
3abesneuye ekoHOMito 6;im3bKo 0,52-0,84 BT-roz eneprii pizanHs, 6 r marepiany Ha ofiHy feTasb Ta 5-10 ¢



MAaIIMHHOTO 4YacCy Ha LIMKJI. 3a IPUMHATOI CTPYKTYpU BUTPAT PO3PAXyHKOBE 3MEHIIEHHS IIOBHOI CO0iBapTOCTI
CTaHOBUTH 6/113bKO 20 % 6€3 ypaxyBaHHS BAPTOCTi 36KOHOMJIEHOTO MeTaly. [IpakTuuHe 3Ha4eHHSs OfeP>KaHUX
PE3yJIbTATIB NOJIATa€ B MOKJIMBOCTi BUKOPUCTaHHS PO3PO6IEHNX MOJEJIEN, PO3PAXYHKOBUX 3aJIEKHOCTEH,
CTaTUCTUYHOI [IPOLEAYPH Ta AJITOPUTMIB KEPYBAHHS IIPY IIPOEKTYBaHHI i MOZEpHi3allii CUCTEM aBTOMaTUYHOI
10J1a4i MPYTKOBUX 3arOTOBOK. CTBOPEHi €KCIIEPUMEHTA/ILHUI CTEH, i TPOrpaMHO-anapartHi 3aco61 MOXKyTb OyTH

BUKOPUCTAHI JJ151 TOAAJBIINX ITOCiKeHb i arrpoballii CHCTeM aKTMBHOTO OCbOBOTO MTO3UIIiIOBaHHSI.

2. This dissertation focuses on enhancing the efficiency of automated turning operations by improving the
automatic axial positioning of long bar stock during its feeding and clamping within a lathe. It has been established
that peak compression and the residual displacement of the workpiece end face depend on the elastic-inertial
parameters of the bar, its approach speed toward the stop, and the timing of the subsequent clamping action. For
the specific model case analyzed, with a 20 ms dwell period prior to clamping, the residual dynamic error was
approximately 2.20 mm. Computer simulation results for the set of workpieces studied indicate that a system
utilizing PID control achieved a final end-face deviation ranging from -8 to 2 um, with a positioning duration not
exceeding 0.33 s for a feed length of 100 mm. An assessment was conducted regarding the technological and
techno-economic impact of improved positioning accuracy. For the calculated scenario - involving the machining
of a 40 mm diameter workpiece made of Steel 45 - completely eliminating the need for end-face facing results in
savings of approximately 0.52-0.84 Wh of cutting energy, 6 g of material per part, and 5-10 seconds of machine
time per cycle. Based on the assumed cost structure, the calculated reduction in total production cost is
approximately 20%, excluding the value of the saved metal. The practical significance of the obtained results lies in
the potential to utilize the developed models, computational relationships, statistical procedure, and control
algorithms for the design and modernization of automatic bar-feeding systems. The experimental test bench and
the hardware-software tools created can be employed for further research and the testing of active axial
positioning systems.
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