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EKCIIEPUMEHTAJIBHE JOCJIIKEHHSA ITPOLIECY KOHTPOJIIO ITOJIOKEHHA
IJIOCKUX JETAJIEN 3 ACHMETPIECIO IOBEPXOHb CTPYMEHSIMH ITOBITPS

B cmammi npogedeno Oocnioscennss cnocody KOHMPONO NONONCEHHS WIOCKUX Oemaneil 63ymms, SKi Maomb
acumempiio WOPCMKOCMI NOBEPXOHb, 34 OONOMO20I0 CMPYMeHi8 nogimpsi. [{isi UKOHAHHA eKCHePUMEHMATbHUX 00CTIOdNCeHb OY8
CNPOEKMOBAHULL [ 6ULOMOBIIEHULl EKCNePUMEHMANbHUIL CMeHO, a MAKodiC po3podieHa cXema Osi BUSHAYEHHs 3YCUILISL
nepemiujerns 0emani Ha NO3uYilo KOHMpPomo. Busnauenns 3ycuiis nepemiwents 0emaii Ha NO3UYil0 KOHMPOIO NPOBOOULOChH
Memooom erekmpomensomempii. Bemanosneno napamempu xamep, a came — Kym HAXuiy conel ma KilbKiCmb conen Onisi
MAKCUMATLHO20 3YCUILISE NEPEMIUYEHHSL.

Knrouogi cnosa: 3ycunns nepemiujerist, CMUCHeHe nosimpsi, NJIOCKI 0emaii, HePIGHOCMI NOBEPXOHD.

PUNDYK SERHII
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EXPERIMENTAL STUDY OF THE PROCESS OF CONTROLLING THE POSITION OF FLAT DETAILS WITH
ASYMMETRY OF THE SURFACES BY AIR JETS

The article considers a study of the method of controlling the position of flat shoe parts that have asymmetry of surface roughness,
using air jets. Many natural and artificial materials used in shoe production, in addition to other differences, have different irregularities
(different relief), as well as different hairiness on the front and back surfaces, which can be natural, created artificially for decorative or other
special purposes during processing. The difference lies in the size of the irregularities and pile, their location on the surfaces, as well as in their
elastic properties. This makes it possible to control the position of the flat parts of the shoe according to the properties of the surfaces using
methods based on the use of these features. Therefore, the task of creating devices for such control is urgent. The paper considers the principle of
operation of devices for controlling the position and orientation of flat parts with asymmetry of surfaces using pneumatics. The article describes
the results of the study of the method of control by the properties of surfaces using compressed air, for which the authors received a patent for the
invention. To perform experimental research, an experimental stand was designed and manufactured, and a scheme was developed to determine
the force of moving the part to the control position. Determination of the force of movement of the part to the control position was carried out by
the method of electrotensometry. Experiments were carried out with parts made of different, common shoe materials that have a difference in the
irregularities and hairiness of opposite surfaces. When planning the experiments, the following factors were used as factors influencing the force
of moving the part to the control position: the angle of inclination of the nozzles and the number of nozzles in each chamber.

Key words: force of movement, compressed air, flat parts, surface irregularities.

ITocTaHoBKa Mpo0/1eMH y 3arajJibHOMY BUIJISIAL Ta 1i 3B’A30K
i3 BaXKIMBMMHU HAYKOBHMH YH MPAKTHYHUMU 3aBAAHHIMHU
Bararo HaTypampHHX 1 IITYYHHX MaTepialiB, sSKi BHKOPHCTOBYIOTHCS y B3yTTEBOMY BHPOOHHIITBI, KpiM
IHIIAX BiIMIHHOCTEW, MarOTh pPi3HI HepiBHOCTI (pi3HWII penbed), a TaKoXX pi3HY BOPCHUCTICTh HA JHIBOBHH i
BUBOPITHI MOBEPXHSX, SIKI MOXYTh OYTH TPUPOJHHUMH, CTBOPIOBATUCS IITYYHO 3 IEKOPATHBHOIO a00 iHIIOO
CHeHiaJhbHOI0 METOI0 B Tmporeci oOpoOku [1]. BiaMiHHICTH moisArae y BENWYHMHI HEPiBHOCTEH 1 BOpCy, iX
PO3TallyBaHHIO Ha TOBEPXHIX, a TAKOX Yy IXHIX NMPYXHUX BJIACTUBOCTSX. Lle CTBOpIOE MOXKIMBICTH 3IIMCHUTH
KOHTPOJIb ITOJIOXKEHHS TJIOCKUX AeTalield B3yTTs 110 BIACTUBOCTSX MOBEPXOHD 32 JIONIOMOTOI0 CIIOCO0IB, 3aCHOBaHMX
Ha BUKOPHCTAHHI 3a3Ha4E€HHUX O3HAaK.
Hamu nociipkyeTbesi €rocié KOHTPOJIIO MOJIOKEHHS IUIOCKHX JAeTalied B3YTTs, SIKi MaloTh acCUMETPIlo
HIOPCTKOCTI TIOBEPXOHb, 32 JIOTIOMOT'OI0 CTPYMEHIB MOBITpPS, Ha SIKMI OTPUMAHO MATeHT Ha BHHAXIH [2].
B crarri [3] Hamu Oysi0 TIPOBEJCHO aHANITHUYHE MOCHIHDKEHHS TMPOIECY B3aEMOJIl CTPyMEHIB MOBITPS 3
MOBEPXHAMH JETaJi 3 METOI0 3a0e3neueHHsI HaAiHHOTO KOHTPOIO.
B 1iif cTaTTi HAMU IIPEACTABICHO PE3YJIBTaTH EKCIEPUMEHTAIBHHUX JOCIIKEHb ITAaHOTO MPOLECY.

Buknag ocHoBHOr0 MaTepiany
Jnst  BUKOHAaHHS  EKCIEPUMEHTAJBHMX  JIOCHI/PKEHb OyB  CIIPOEKTOBaHMH 1  BUTOTOBJICHHH
EKCIIepUMEHTAILHUI CTeH]I, (POTO SIKOTO IPEJCTaBJICHO Ha pHcC. 1.
ExcniepumenranbHuii creny (puc. 1) ckimagaeTses 3: MPUCTPOIO OPiEHTOBAHOI Mojadi 1, BXigHOTO marpyOka
2, THEeBMOPO3MOAUTFHIKA 3 MEXaHIYHUM yTpaBiiHHsIM 3, TpyOKu IliTo 4, maTumka THCKY 5, ONTHYHOTO JaT4uKa 0,
TeH30aT4nKa 7, 610ka 00poOKH CUTHAIIIB 8 Ta MEPCOHAIBHOTO KOMIT IoTepa 9.
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Puc.1. ®oT0 ekcrniepuMEHTAJILHOTO CTeHa

BusHaueHHsT 3yCWJUIA [EpPEMIMEHHS JeTali Ha TO3HUIi KOHTPOJIO MPOBOJUIOCHE  METOJOM
CIIEKTPOTEH30METPil 32 CXEMOIO TIOKA3aHOI Ha PUC.2.
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Puc.2. Cxema C€KCNIePUMEHTAJIBHOI'0 CTEeH/1a 1Ji BUSHAYECHHSH 3yCHJLIIA nepeMimemm JeTai Ha MO3u Ui KOHTPOJJII0

Cxema (puc.2) CKIamaeTbes 3 BXIMTHOTO MAaTpyOKa 1, sKW{ 3’€qHAHWN 3 BY3JIOM MIiATOTOBKH MOBITPS 2,
ITHEBMOPO3IIOJUIBHAKA 3 MeEXaHIYHMM ynpaBiiHHaM 3, TpyOkm [lito 4, 1OBOX NHEBMAaTHYHMX Kamep 5,
BCTAHOBJICHHUX Ha OCHOBI 9 mapasiesibHO OJlHa OAHIHM, IO MAIOTh MATPYOKH 7 JUIsl MPUETHAHHS 0 CHCTEMH I0/ayi
CTHCHEHOT'O TIOBITpsI, OTBOPIB 8, BUKOHAHHUX IiJl KyTOM B CTIHKaxX KOXXHOi Kamepu, aertani 10, TeH3omaTtymka O,
nigcumoBaua curHainy (IT), 6ioky 06podku curnaniB (bOC), narunka tucky (T) Ta nepcoHanbHOr0 KOMI’ OTEpa
(TIK).

ExcriepuMeHTanbHUil CTEH 17151 BU3HAUSHHS 3yCUIUIS TIEPEMIIIIeHHST IeTajll Ha MO3UIIF0 KOHTPOJIIO TIPALIIOE
HacTymHUM YMHOM. CTHCHEHE MOBITPs MOAAETHCS Yepe3 BXiAHUH naTpyOok 1 Ha By30J MiArOTOBKHU MOBITPS 2, s
BUCTABIIAETHCS pOOOYMH THCK B 6 0ap 1 HAAXOAWTH HA MTHEBMOPO3MOIUIBHUK 3 MEXaHIYHUM YIPaBIIHHAM 3, TIpH
HOro CIpaIoBaHHI CTHCHEHE IOBITPS NPOXOIUTHh depe3 (IiTHHT B sKOoMy po3TamoBaHo TpyOka IliTo, ska
mig’eqHaHa no aatynka TUCKY (JT) i ciyXuTh JUis BUMIpIOBaHHS ITWHAMIYHOTO THCKY. [lanmi CTHCHEHE MOBITPs
yepe3 narpyOku 7 MOTparuIse 10 ABOX ITHEBMAaTHYHUX KaMmep 5 1 BUXOJUThH Yepe3 OTBOPH 8, JII0YM THM CaMHM Ha
noBepxHi fetani 10, sika BCTAHOBIIOETHCS CBOIM HalMEHIIMM po3MipoM (pebpom) Ha miatdopmi 9 Ta 3’enHaHa 3
TEH301aTYMKOM 6 JUIsl BU3HAUCHHS 3yCHIIISI IEPEMILICHHS JIeTali Ha MMO3MILiI0 KOHTpoo. Cxema Iil CKIIaJoBUX CHII
BiJl BIUTMBY MOBITPSHOTO CTPYMEHS Ha IUIOCKY JI€Tallb Y MOYaTKOBUIT MOMEHT KOHTPOJIIO, KOJIU JIeTallb IEPEKPHBAE
BCi coTuia, IOKa3aHa B cTatTi [4].

Curnanm 3 TeH30JaT4nKa HaaxoIsaTh Ha mincwiroBad (IT). Jlami curHanu 3 migcuiroBada Ta JaTduKa THCKY
HaAXO0IATh Ha 6510k 00poOku curHamiB (BOC), sxuit migkroueHui 10 nepconagpHoro KoM fotepa (I1K) B sskomy B
peXUMIi peanbHOTO Yacy 3aMUCYIOThCS JIaHi 3 JaTYUKIB.

ExcnepuMmeHTH TIPOBOAMIINCS 3 IETANSIMH 3 Pi3HHUX, HAHIOMMPEHIINX B3yTTEBUX MaTepialiB, MO MalOTh
BIZIMIHHICTb Y HEPIBHOCTSIX 1 BOPCHCTOCTI NPOTHIIEKHUX MTOBEPXOHb.

[Ipy nnanyBaHHI €KCIIEPUMEHTIB B SIKOCTI ()aKTOPIB, 10 BIUIMBAIOTH HA 3yCHJUIS MEPEMIIICHHS JeTalli Ha
TIO3UIIII0 KOHTPOJTIO OYyJI BUKOPHUCTAHHI: KyT HaXMIIy COIEN — O Ta KUIBKICTh COIeN y KOXKHIH Kamepi —

Kyt Haxmy conen a Oyio o6paHo B niana3oHi Big 25° no 45°, sk ONTUMaNbHI KyTH, IPH SIKOMY JIeTali B
IpOLIECi KOHTPOJIIIO HE TOPKAIOTHCSI HECYUHX MOBEPXOHb Kamep.

KinbkicTs conen y KoxkHii kamepi Oysio oOpaHo B fiana3oHi Bix 3 1o 18 3 TakuM po3paxyHKoM, 1100 cyma
IUTOII TIepepi3iB coeN piBHSIIACA Iepepi3y BIyCKHOTO MaTpyOKa.
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Ha rpadikax puc.3-6 mpeacraBieHo rpadiku 3MiHE 3ycusuis nepemiumienns T must petani 3i MITYYHOTO
XyTpa Ta AMHaMi4HOro THCKy AP Bin yacy t mpu pi3HHMX KIJBKOCTSIX CONEN y KOXKHIM Kamepi n 1 pi3HHX KyTax
HaXWIy COMIeN o Ha MO3HLil KOHTPOJIO.
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Puc.3. I'padikn 3minu 3ycnnias nepemimenns T xeraumi 3i mry4yHoro xyrpa ta
auHamivHoro Tucky AP Bix yacy t npu n=18 i a =45° Ha no3unii KOHTpoOJI0
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Puc.4. I'padiku 3minu 3ycuiuis nepemimennst T aerasni 3i mryyHnoro xyrpa ta
auHamivHOro THCKY AP Bix yacy t npu n=18 i a =25° Ha no3unii KOHTpoOI0
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Puc.5. I'padixu 3minn 3ycuiuis nepemimenns T geraui 3i lTy4yHoro xyrpa ta
JuHaMivHOro THucKy AP Bix yacy t mpu n=3 i o =45° Ha no3uuii KOHTPOIIO
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Puc.6. I'padixn 3minn 3ycuiis nepemimenns T gerasi 3i mry4yHoro xyrpa ta
auHaMivyHoro Tucky AP Bix yacy t mpu n=3 i o =25° Ha no3uuii KOHTPO.II0

I3 rpadikiB puc.3-6 BuAHO, IO MpU KUIBKOCTI coned n=18 1 kyTi Haxminy o =45° MaeMO MakcuMalibHE
sycmig nepemimeras T=0,17 H merani 3i mryunoro xyrtpa. s kimekocTti comen n=3 i KyTi Haxmiy o =45° -
sycmwia nepemimenas T=0,16 H. Tobro ams nmeraneif i3 mWITyYyHOTO XyTpa ONTHMAaJbHI MapaMeTpH KaMmep - KyT
HaxmiTy o =45°, a KUTBKICTh COMEN N MPHUHIMIIOBO 3HAUCHHS HE Mae.

BucHoBkH

B crarTi npoBeseHO AOCTiIKEHHS CIIOCO0Y KOHTPOJIIO MOJOXKEHHS IUIOCKHX JIeTanell B3yTTs, SKi MaroTh
acHMETpII0 LIOPCTKOCTI MOBEPXOHb, 3a JOIMOMOIOI CTPYMEHIB MOBITps. [yl BHKOHAaHHS €KCHEPHUMEHTAIbHHX
JOCHI/KeHh  OyB  CIPOEKTOBAaHMH 1 BUTOTOBIIGHHI  €KCHEepUMEHTaNbHMH cTeHn. Po3poOineHa cxema
EKCIIePUMEHTAIILHOTO CTEH/Ia JUIsl BU3HAUYEHHS 3yCHIUIS NEPEMIIIEHHS JeTalll Ha MO3UIiI0 KOHTPOIto. BuzHaueHHs
3yCHJIIS IEPEMILIIEHHs JIeTalli Ha T03HI1Iil0 KOHTPOJIIO TPOBOANIOCH METO/IOM €JIEKTPOTEH30METPii.

TakuM 4YMHOM EKCIIEpUMEHTaJIbHO BCTAHOBJICHO MapaMeTpy KaMep — KyT HaxXWily COMell O Ta KUIbKICTh
coren n i MAaKCUMAaJIbHOTO 3yCHILIS MIEPEMIIIICHHS IS ICTAM 13 ITYYHOT'0 XyTpa.
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