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XMenbHUIBKHN HAIOHANBHUH YHIBEPCUTET

YUCJIOBI JOCIILZKEHHA I'TIPOPO3NIOAIVIBHOI'O ITPUCTPOIO
MJIICUPYBAJIbHOI MAIIIMHU 3A JOMOMOI'OO MOAYJSI FLOWORKS

Ha ocHosi aHanizy koHcmpyKyii naicupy8aabHOi MawuHU HOX08020-801KO8020 MuUNy, Mpu BUKOHABYUX MEXAHI3MU
Kol ompumyoms pyx 8i0 esekmponpugoda yepes AaHy02u nepedamoyHux MexaHiamis, asmopamu po3pobaeHo 2i0pasaiuHy
cucmemy po3nodiieHHs1 pyxy Ha po6o4i MeXaHi3Mu naicupyeanbHOl MAwuHU, Wo Moxce 8UKOHy8amu, sk po3nodiivHy, mak i
Kepyrnouy YHKYI0 ma Modxce 3aMiHumu KeposaHi asmomamuyHi npucmpoi. B yinomy naicupyeanbHa MawuHa Mae cnpoweHy
KoHcmpyKyito [ nideuwjeHy Haditlinicmo. [lpome Ha daHuli MomeHM He ICHYE Moxcaugocmi 04151 nidkaloueHHs 11020 8 Mepexcy
BUCOKO20 MUCKY, MoMy 051 nepesipku npayesdamyocmi 3anponoHo8aHozo 2idpasniyHo20 06.1A0HAHHA NPo8edeHO YUK
eKcnepumMeHmaabHux docaidxiceHsb, 3acmocysasuiu Modyav FloWorks odasa cucmemu napamempuyHoz20 MoO0en8aHHs
SolidWorks. Ompumano pesyabmamu po3nodiny piduHu y po3nodiAbHUKY 0151 OKpeMUX NOPONCHUH, WO Npugodsims y pyx
po6oui opzanu naicupy8aibHOi MAWUHU, 30Kpema MexaHiamy nodadi ck1adKoymeoprowvux ejlemeHmie (Hoicig), MexaHizmy
3axon/ieHHs1 Mamepiajay ma MexaHiamy 0151 nodaui i mepmodgpikcayii mamepiany.

Kawuosi caoea: zidpasaivHull po3nodinbHuk, YukaiyHa diazpama po6omu MawiuHu, 2idponpugio 8UKOHA8HUX
MexaHiamie, uc.a08i docaidxiceHHs
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NUMERICAL RESEARCH OF HYDRAULIC DISTRIBUTOR OF THE MACHINE FOR PLEATING WITH THE
USE OF THE SOFTWARE ENVIRONMENT FLOWORKS

Developed a new original hydraulic distributor design which provides the supply fluid according to a cycle diagram work on three
major hydrocylinder for the working mechanisms of the machine for pleating. On the basis of the analysis of the structure of a knife-roller
pleasing machine, the three actuators of which are driven by the electric drive through the chain of gear mechanisms, the authors developed
a hydraulic system for distributing motion on the working mechanisms of the plasticizer. Hydraulic and hydro-kinematic schemes of the
machine, working drawings of parts and assembly drawings of the hydraulic distributor are developed. The new original design of the
hydraulic distributor ensures the supply of the working fluid in accordance with the cyclic diagram of the work on three hydraulic cylinders
of the main working mechanisms of the plasticizer. The developed hydrodistributor can perform both distributive and control functions that
can replace the controlled automatic devices. In general, the plasticizer has a simplified design and increased reliability. However, at the
moment there is no possibility to connect it to a high-pressure network, therefore, for checking the efficiency of the proposed hydraulic
equipment, a cycle of experimental studies was conducted using the FloWorks module for the SolidWorks parametric modelling system. The
results of distribution of the liquid in the distributor for separate cavities, which result in the movement of the working bodies of the pleasing
machine, in particular the mechanism of feeding the fold-forming elements (knives), the mechanism of material capture and the mechanism
for feeding and thermofixing of the material, are obtained.

Keywords: the hydraulic distributor, cycle diagram work, hydro-drive executive mechanisms, numerical research.

OnHi€0 3 BOXIMBUX 33/1a4 MiJl Yac MPOCKTYBAaHHs I KOHCTPYIOBAHHI MalllMH € ONTHMAIIbHICTh BHOOpY
KIJIBKOCTI JleTajiedd 1 By3iiB, 1X Baru, METAJIOEMKOCTI, BHIY IPHBOJIA, PETYJIOIOUUX 1 KEPYHOUYHX HPUCTPOIB, B
PEe3yJIbTATi 4Oro MOKPAIIYOTHCS TEXHIKO-€KOHOMIYHI MOKa3HUKH MAIIHH.

[TpoBeneHo orJisia Ta aHalli3 TEXHOJIOTIi, 00JIalHAHHS TiPaBJIiYHUX [TPUBOJIB AJIsI TEXHOJIOTTYHUX MAIlIVH,
SKE IIHPOKO BHKOPHCTOBYETHCSA B JICTKi MPOMHCIOBOCTI HAa MIBEHHOMY, B3yTTEBOMY BHUPOOHHUIITBAaxX i
noOyToBOMy 00CITyroByBaHHi. Po3risiHyTO Kitacudikalito Tipo3noIiIbHHUKIB, IPU3HAUCHHS, X XapaKTEePUCTHKH Ta
OyIOBY, BU3HAYCHO MEPEBAry, HEJOMIKU, MOKIIUBOCTI 1X PeryJIroBaHHS.

Ha ocHoBIi aHami3y KOHCTPYKUIT IuTicHpyBanbHOT MaliHK [ 1] HOXKOBOT0-BaIKOBOTO THITY, TP BUKOHABYMX
MEXaHI3MH SIKOi OTPHMYIOTh PYX Bl €JEKTPOIPUBONA Yepe3 JIAHIFOIHM IEPSIaTOYHUX MEXaHi3MIB, aBTOpaMH
PO3pOOIICHO TiAPaBIiYHY CHCTEMY PO3IOIUICHHS PyXy Ha poO0Ui MeXaHi3MH IDTiICHPyBaIbHOI MAIIMHA. | iApaBIiaHmiA
MPUBOJ] BUKOHABYMX MEXAHI3MIB 3HAYHO CIPOMIye KOHCTPYKIIIO, 3MEHIIYE METaJOEMKICTh, IIyM TpH poOOTI i
30LIBIIy€e HAIHHICTD MAIIIMHY 32 paXyHOK 3aMiHHM JIAHITIOTIB MEPEIaTOYHIX MEXaHI3MIB, 110 CKIIATAIOTHCS 13 MHOKIHHU
map TepTs i Aeraneil, Ha 3 TiOPOIWTIHAPH, sIKi Oe3nocepeaHbO 3’€/IHaHI 3 TPbOMa BHKOHABUMMH MEXaHi3MaMH 1
OTPUMYIOTh PYX Bifl OJJHOTO PO3MOJIUIBHOTO MPUCTPOIO 3TiHO IIMKIOTPaMU POOOTH ILTICUPYBalIbHOT MAIIMHH.

Po3pobiiennii riipopo3noaiibHUK BUKOHAHUH Y BUTIISI PO3MOILUILHOTIO BaJMKa, BCTAHOBIICHOTO B KOPITyCi
3 MOXJIMBICTIO OOEpTaHHS i 0 Mae KiTbLEBI KaHABKH, PO3TAILIOBaHI CITIBBICHO 3 OTBOpaMHU KOPITyca, i CErMEHTHi
KaHaBKM, pO3TAlllOBaHi CIIBBICHO 3 JIEKUIBKOMa OTBOpaMH, CIHOIYyYeHHMH 3 riapomwiiHapamu. IIpudomy
PO3MIIIIEHHST IMX OTBOPIB B JiaMETpalbHOMY MEpEeTHHI, KyTOBI pO3MIpH 1 PO3TallyBaHHS CETMEHTHHX KaHaBOK
PO3MOIITEHOTO BAIMKA BIAMOBIAAOTE (ha3aM JIii BUKOHABYMX MEXaHI3MIB 3TiTHO IUKIIIYHOI JiarpaMu MaIlliHH.

Po3po0ureni rigpaBmiyHa i TigpoKiHEMaTHYHAa CXEMH MallMHH, poOOYi KpeclIeHHs AeTajel 1 CKiIaianbHi
KpEeCIeHHS TiIpOpo3MOaiTbHNKA. BUKOHAHO po3paxyHKH — eneMeHTiB TigpompuBoma [2, 3].  IIposemeno
JOCTIHKCHHS KOMIUIEKCHOTO PO3MOIUTBHOTO TMPHUCTPOI0, IO MiATBEPAIN HOTrO Mpare3faTHICTh Ui MPHBOLY
TiAPOABUTYHIB POOOYHNX MEXaHI3MiB IDTICHPYBaIbHOT MAIIHHU.

HoBa opuriHajibHa KOHCTPYKILsl TiIpaBIiYHOTO PO3MOAUIGHMKA 3a0e3nedye Iojady poOodoi piauHU 3riHO
LMKIIYHOT Jiiarpamy poOOTH Ha TPH TIAPOLINIPA OCHOBHUX POOOYMX MEXaHi3MiB ILTICHPYBaIbHOI MallMHU. Po3po0ienuii
TiIPOPO3MOJUIBHIK ~ MOXKE BHKOHYBAaTH, SIK PO3MOAUIBHY, TaKk 1 Kepyrody (yHKIIO 10 MOXKE 3aMIHUTH KEpOBaHi
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ABTOMATHYHI IPUCTPOI. B minoMy 1uticHpyBaibHa MaIIHA Ma€ CIPOIICHY KOHCTPYKITIFO 1 IMiABIIICHY HATIHHICTD.

3 METOI0 TPOBE/ICHHS EKCIIEPUMEHTAIBHUX JOCIHIIKEHb PO3POOJICHOTO TiPABIIYHOrO OOJaIHAHHS IS
IUTICUPYBAJILHOT MAIIMHK OYJI0O BUTOTOBJICHO €KCIIEPUMEHTAIBHUI 3pa30oK Iiipopo3noiibHukKa (puc.1 a).

[pote Ha jaHHUi! MOMEHT HE iCHYE MOMKJIMBOCTI IS MAKITFOYCHHS HOTO B MEPEXY BHUCOKOTO THCKY, TOMY JUIS
TMIEPEBIPKH MPAIIE3IATHOCTI 3aPONOHOBAHOTO TiIPABIIYHOrO 00JIaJHAHHS BUPIIICHO MPOBECTH LHMKIT CKCIICPHMEHTATBHUX
JIOCITIPKEHb, 3acTocyBaBIK Moyt FloWorks st cucremu napamerpranoro mozesmoBanas SolidWorks.

Cnogarky Oyna po3poOiieHa MOJENb TiAPaBIiYHOTO PO3MOAUIBHUKA MU IUTICHPYBAJIBHOI MAllMHU B
cucreMi SolidWorks, 1o mokasana Ha puc. 1 0.

Asdlas

a) 0)
Puc. 1. I'inpopo3noaiibHUK 1J151 IUIiCHPYBAJbHOT MaIIMHY (2), Ta HOro MoJeJib, po3podieHa B cucteMi SolidWorks (6)

[Ipu poGori B moxyii FloWorks Bi3Ha4yaeTbest podoua 30Ha, Jie TPOBOAATHCS JOCIIKEHHS, a B YC1 OTBOpH
BCTaHOBIIIOIOTHCS 3aMTyIIKH i3 TapaMeTpaMu ITOTOKY.

Bkazyerscst 0011aCTh THCKY BiATIOBITHO JIO TIOJIOKEHD PO3IIOALTEHOTO BaJIMKA BiTHOCHO KOPITYCY.

YMOBH €KCIIEPUMEHTY HACTYIIHi:

BxigHnii THCK 5,3 MIla
Brpatu y rigpornpuosi 10%
[IBuaKicTh 00epTaHHS PO3MOILIHLUOTO BAJIMKA 120 06/xB

I'pannuHi yMOBH 3aJ1aHi, 3TiIHO 3 ONEPEAHBO MPOBEICHUMH PO3PAaXyHKAMH, 3 HACTYITHHUMH HapaMETPaMH:
BXigHui THck 5,3 MIla, Buxigawuii 4,8 MIla.

[IpoBiBOIM YHCIOBI MOCTIKCHHS, BIiAMOBIMHO JO MMOYATKOBHX yYMOB, OTPHUMAHO HACTYITHI pPE3yJIETaTH:
3arajJbHUM PO3NOALI PIIMHM Y PO3MONUIBHUKY Ta JUIA HOAAYi PIJMHU Yy MEXaHi3M Mojadl CKIAIKOyTBOPIOIOYMX
eneMeHTiB (puc. 2 a, 0).

= L Ik
fAsdlan

a) 0)
Puc. 2. 3arajabHuii po3noais piluHu y po3nogiibHUKY (2) Ta VIS MoAa4i piiuHu
Y MeXaHi3M noayi CKJIaJAKOYTBOPIOIOYHUX eJieMeHTIB (HOXKiB) —(0)

Takok OTpUMAHO pe3yJbTaTH PO3MOJAUTY PIIMHU Yy PO3MOAUIBHUKY JUIS OKPEMHUX IOPOXKHHUH, IO
NPUBOJSTE y pyX poOOYil OpraHu IUTICUPYBAJILHOT MAIlMHHU, 30KpeMa MEXaHi3My 110/1adi CKJIaJJKOyTBOPIOBAILHUX
eseMeHTiB (HOXiB) (puc. 2 0), MexaHI3My 3aXOIUICHHs Marepiany (puc. 3 a) Ta MexaHi3My Uil mojadi i
TepModdikcarii MaTepiany (puc. 3 0).

[TpoBeneHo 4HCIIOBI IOCTIPKEHHS IIBUAKOCTI NMOTOKIB PIJMHM Yy HallipHii mopoxHuHi (puc. 4 a) ta y
37MBHIN MOPOXHNUHI (puC. 4 0) TiAPOPO3MOAIIEHIKA 3aJI€KHO Bil FTEOMETPUYHHX MapaMeTpiB.

200 Herald of Khmelnytskyi national university, Issue 5, 2018 (265)



TexHiuHI HayKu ISSN 2307-5732

b £ [ T

a) . 0)
Puc. 3. Po3noain pinuun y po3nogiibHUKY 1151 oavi piAMHu y MexaHi3M 3aX0IUIeHHsl MaTepiaay(a) Ta AJIs NoAayi piiMHH y MeXaHi3m
17151 noaadi i repmodikcanii marepiany

-l

a 0
Puc. 4. llIBuakicTs n)omlcy y HanipHiii nopoxxHuHi (a) Ta y 3JuBHiii nopo:xHuHi (0) r)inpopoznoui.ﬂbnmca
BucHosknu

Po3po0iicHO HOBY OpHTiIHAIBHY KOHCTPYKIIIO TiIPaBIiYHOTO PO3MOIUIBLHHUKA, SIKHHM 3a0e3redye momavy
po0oyYO0T piAMHN OZHOYACHO HA TPH TIAPOLIUIIHIPA OCHOBHUX POOOYMX MEXaHI3MIB IUIICHPYBAIBGHOI MAIIMHU SIKi
MPAIIOIOTh 3a IMKJIIYHOIO Jiarpamoro (mmkiorpamoro). ToOTo po3pobieHui riazpopo3noAiIbHUK MEXaHI9HOi il
BUKOHYE SK PO3IOAUTHHY TaK i KepyI0dy (YHKIIIO IO MOXKE 3aMiHUTH KEPOBaHI aBTOMAaTHYHI IIPUCTPOI.

Po3pobneHo excriepuMeHTaTbHIA 3pa30K Ta KOMIT IOTEPHY MOJENb TiAPaBIidHOTO PO3MOMUTFHUKA IS
TUTICHPYBAJILHOT MAIlIMHU, MPOBEJCHO IIMKJI YHUCIOBUX JOCIIIDKEHb 13 3acTocyBaHHIM Monyiist FloWorks y cucremi
napameTpuuHoro mozentoBaHHs SolidWorks 3 Bu3HaueHHSIM (QYHKIIOHAIBHUX XapaKTEPUCTUK POOOUOi PiIUHU Y
MOPO’KHMHAX PO3IOALTBHUKA Ta MiATBEPAXKEHA MPALe31aTHICTh EKCIIEPUMEHTAILHOTO 3pa3Ka I'iJIpOpO3NoIUILHHKA.

PesynbraTi eKCIIepUMEHTAJIBHUX JOCIHIIKEHb IUIAHYETHCS BUKOPHCTATH B IMOJAIBIIOMY JUIS PO3POOKH
MOBHOLIHHOT KOHCTPYKIii IJIICHpYBaJIbHOT MAIlIMHH 13 PO3POOJICHUM TiIPaBIiYHUM PO3NOIITBHIKOM.
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