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TepHoMbCHKMIA HALIIOHAJIBHUM TEXHIYHUNA YHIBepcHUTET 1M. . I1ymos

TEHEPYBAHHSI KOHCTPYKIIN 'BUHTOBUX MEXAHI3MIB METOJOM
MOPO®OOJIOTTYHHOI'O AHAJII3Y 3 IECPAPXIYHUM I'PYITYBAHHSAM

Il niosuuieHHs npoOyKmueHOCMI npayi nepesanmadnxcy8alvHux onepayiu 30iUCHEHO NOULYK
eheKkmuUBHUX 28UHMOBUX MPAHCNOPMHO-MEXHOJIO2IYHUX MEXAHIZMIB 3 MPAHCNOPMYIOUUMU KOXICYXAMU
ULTSIXOM  NPOBEOEHHA CUHME3Y IX KOHCMPYKYIU MemoOOM I€EpApXiYHUX 2pyn 3a O00NOMO20H0
mopghonoziunoco ananizy. B pe3ynomami UKOHAHOI pobOmMuU OMPUMAHO YTy 2aMM) KOHCMPYKYIl 3
MPAHCNOPMYIOYUMU KOAHCYXAMU.

Knrwuogi cnoea: cunmes, mpancnopmyrouuil KOJXCYX, 26UHMOBUL KOHBEEP, MOPEON02IUHUL
aHanis.

IlocraHoBKa mnpoOJieMu. ['BHHTOBI TPAHCIIOPTHO-TEXHOJIOTIYHI MEXAHI3MHM € OJHUMHU 3
HAMIIOIIAPECHIIINX 3ac001B, 10 BUKOPHUCTOBYIOTHCS B PIZHMX Tally3dX MalIWMHOOyIyBaHHS. BoHu
BUKOPHCTOBYIOThCS JJI1 3MIITYBaHHS, J0O3yBaHHA, cermapalii Ta HeOOXIJTHOTO MEePEMIMICHHS CHUIKHX
marepiamB. [Ipry BUKOHAaHHI HUMH TPAHCHOPTHO-TEXHOJIOTTYHUX IPOLECIB HE 3aBXKAU JIOCATAETHCA
HCOOXIJHE 3MCHIICHHS CHEProBUTpaT, a Mpy MIJBUIICHHI IIPOAYKTHUBHOCTI YacTO BHHHUKAIOTH
NEePEBAHTAXKECHHS, IO NPU3BOAATH O 3HAYHUX Jedopmalilii Ta pyiHYBaHb €JIEMEHTIB IIX MAIIIHH.
Tomy, nns 3a0e3ledeHHS BHCOKOI IIPOJAYKTUBHOCTI BHKOHAHHS TPAHCIIOPTHO-TEXHOJIOITYHUX
IIPOLIECIB TBUHTOBUMM MEXAaHI3MaMHM € HEOOXIJHICTb CTBOPEHHS 1X IPOrPECMBHUX KOHCTPYKIIN 3
TPAHCHOPTYIOUMMH  KOKyXaMH, IO HO3BOJISIIOTh BUKOPMCTOBYBATHM BIJLUCHTPOBI CHJIIM IIpH
TPAHCHOPTYBAHHI, @ TaKOK YAaCTKOBO BIIMBATH HAa MIPOLECH TEPTSA MIK CHIIKHM MaTeplajioM Ta
pOOOYMMH €JIEMEHTAMH TBHUHTOBOTO KOHBEEPA, IO AO3BOJIMTH IMJABUINUTHA HPOAYKTHBHICTH Mpalll
TPAHCIIOPTHUX ONEpallii.

AHAaJIi3 OCTAHHIX JOCJIIKeHb. [IMTaHHSAM TEOPETHYHOIO OOTrPYHTYBAHHS IIPOLIECY POOOTHU
IBUHTOBHUX KOHBEEPIB, METOJMK PO3PaxXyHKY 1X IapaMeTplB, PO3POOKHA MPOrPECUBHUX KOHCTPYKIIIA
npucBsdeH1 podotu A.M. I'puropseBa [2], b.M. I'eBka [5], ML.I. [Tnnunug [7], B.C. Jloselikina [4], a
MATAHHSIM CHHTE3Y KOHCTPYKIINA B MaIlIMHOOYTyBaHHI METOA0M MOP(OJIOTTYHOI0 aHaJI13y NPHUCBSIYCHI
npaml AL IlTonopinkina [8], FO.M. Ky3nenmosa [3], B.M. Oppina [6] Ta 1HIHMX. Y BIOOMHX
OOCIIIKEHHSAX O0CO0JMBAa yBara 3BEpHYTa Ha IIMTAaHHSA BHOOpPY MapaMeTpiB PoOOOYMX OpPraHiB 1
POLIECIB TPAHCHOPTYBAHHS BAaHTAXIB, MPOTE MpoOJieMa MIABUINCHHS IIPOAYKTUBHOCTI IIpalll 3aBKIH
3AJIMIIATUMETHCS. AKTYaJIbHOIO.

MeTo10 podOTH € IPOBEACHHSA CHHTE3Y METOJOM 1€pApXIYHOTO TPYIYBAHHS 3a JIOTIOMOTORO
MOP(OJIOTIYHOTO aHajll3y 3 OTPUMaHHIM KOHCTPYKIINA TPaHCIOPTHO-TEXHOJOTTYHUX MEXAHI3MIB 3
TPAHCHOOPTYIOUMMHU KOXXYXaMH 3 IIOKPAICHUMM TEXHIKO-CKOHOMIYHMMHU XapaKTEpPUCTHUKAMU Ta
EKCIICPUMEHTAIbHE MIJATBEPIKCHHS LINX XapaKTEPUCTHK.

Peanizamist po6oTH. 3 METOI0 MIJIBUIICHHS MPOAYKTUBHOCTI TPAHCIIOPTYBAHHS 1 3MIIITYBaHHS
CUIIKMX MAaTeplaliB TBUHTOBHUMH MEXaHI3MaMM aKTYaJIbHUM 3aJIMINAETHCS TMUTAHHSA MOIIYKY 1X
IIPOTPECUBHUX KOHCTPYKMINA. /0 Takmx MeEXaHI3MIB HAJIC)KaTb T'BUHTOBI KOHBEEPU 3 OOCPTOBUMHU
KOKyXaMHu. 115 IOIyKy KOHCTPYKIINA TPaHCIIOPTHO-TEXHOJIOTTYHUX MEXaHI3MIB 3 TPAaHCHOPTYIOUYUMHU
koxxyxamu (TTMTK) BuKOpHCTaHO METOJ CHHTE3Y 1€papXI4YHUX TIpyn 3a HAOMNOMOTOIO
Mop@osoridHoro aHamsy [1]. ¥ pesyapraTi mpoBeaeHOT0 aHaI3y BIUIMBY Pi3HUX (DAKTOPIB HA MIPOIIEC
TPAHCHOPTYBAHHSA CHUIKUX MaTeplaliB TBUHTOBAMH MEXaHI3MAaMM IIPU BUKOPUCTAHHI CTPYKTYPHO-
CXEMHOI'0 CHHTE3Y 13 3aCTOCYBAHHAM MOP(OJIOTTYHOTIO aHaJ13y OyJI0O BU3HAYEHO OOMEKEHY KIJIBKICTh
CKJIQJIOBHX €JICMEHTIB Ta 3B’ I3KIB MIXK HUMHM, SIK1 IPEJICTABIISIIOTh KOHCTPYKTHUBHI O3HAKA MEXaHI3MY,
HAa OCHOBHI YOTr'0 CKJIaJACHO MOP(OJIOrTYHY MAaTPULII0 y BAIIAA1 Tadauil 1. BoHa nmoaljieHa Ha CTOBIIIIL,
B 3ar0JIOBKax SIKMX MpeacTaBiicHl Mopdosoriydl o3Haku ejieMeHTIB TTMTK 1 38’3k MK HUMU, a J10
1X CKJIaJy BHECEHO aJIbTEPHATHBU KOKHO1 O3HAKM 0€3 KpUTHUYHOTrO aHa3y. OO0paHl HACTyIIHI OCHOBHI
MOP(OJIOTIYHI O3HAKU: IIPUBI, KOKYX, TBUHTOBMI poOounii oprad (I'PO), MexaHI3M 3aBaHTaKEHHS Ta
OIIOPHO-PYXOBHUI MEXaHI3M.

MopdonoriuHy MoJieab KOHCTPYKTMBHMX oO3HakK ejneMeHTIB TTMTK (tabn. 1) mokHa
IPEACTABUTH y BUTJIA1 MOP(OJIOriyHO1 MaTpulll (1), o yTrBOpeHa MIJIIXOM YHCJIOBOrO IIO3HAYCHHS
BIAMIOBIJAHUX aJbTEPHATHB PO3MIIICHUX Y CTOBOLAX MOP(OJIOTTUHOI Ta0mIl [ 3]:

N=K,-K,-K;-..K, =]]|K, > (1)
J=1
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JAC /1 — XAPAKTCPUCTHUKA, [<] — HUCJIO AJIbTCPHATHUB XAPAKTCPUCTHUKU.
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3arajlbHa KIUJIbKICTh CHHTE€30BAaHHWX BaplaHTIB KOHCTPYKTHMBHHUX BHMKOHaHb TTMTK € Haaro
3HAYHE, 1 TOMY 11 CKOPOYCHHS BaplaHTIB PIIIEHb BUKOPHUCTAHO METOJ CUHTE3Y l1€papXI4HMUX TIPYII 3
pPO30OMBKOID 1X HA MIATPyOd 3a JONOMOIOK MOP(MOJIOTIYHOIO aHajl3dy, Ji€ KIJIbKICTh BaplaHTIB

BU3HAYAETHC MO popMyi [1]:
l1 q1 m
V=3 >T1x.. @
z=l x=1 i=l
e z — lIEpapXI1YHUI P1BEHB; [ — KUIBKICTh 1€papXIYHUAX PIBHIB; X — I€BHA MIATpyNna BIAIIOBIIHOTO
1€EpApX14YHOTO PIBHA; ¢ — KUIBKICTh NIATPYH BIJANOBIJHOTO 1€papXi4HOTO PIBHSA; K; — aJbTEepHATHBA
KOHCTPYKTHBHOI O3HAKM €JIEMEHTY MEBHOI MIATPYNU BiAIOBIAHOIO 1€PAPXIYHOrO PiBHS; 7 — KIIBKICTh
aJbTepPHATHB KOHCTPYKTHUBHOI O3HAKHU €JICMEHTIB IIEBHOI MIATPYIIM BIANOBIJIHOIO 1€pApXIYHOrO P1BHSI.
3arajibHa KUIBKICTh IeHepoBaHuX BaplaHTiB TTMTK npu BHKOpHCTaHHI 3allpONOHOBAHOTO
METOJly CUHTE3Y CTAHOBUTUME:
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14 3.4 5.3 1.2 104 (113 1220 137 | 4
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Ile 3HauHO MeHIe (y 6,5 MJIH. pa3iB), HI>K IPH BUKOPUCTAHHI KJIACHYHOT'O METOAY CUHTE3Y, IO
O03BOJISIE IMIBUAKO 3AIMCHUTH MepeOlp BaplaHTIB 1 BIAIOpaTHM HAMOUIBII pallOHATIBbHI KOHCTPYKIIII
TTMTK. Moaenps MmexaHniuHoi cucteMu TTMTK 3rigHo 3anporoHOBaHOr0O IpyIlyBaHHS IIPEACTABICHO
HA PUCYHKY 1.

BUKOpUCTOBYIOUM JAaHWM METOJ CHHTE3Yy Oyno po3pobiieHo KoHCTpyKmili TTMTK, sxi B
MOPIBHSAHHI 3 TPAAWLIMHUMM TBUHTOBUMM 3aBAaHTAKyBadaMHW 3HAYHO MIJIBUILYIOTH ITPOJTYKTHUBHICTH
TPAHCHOPTYBAHHSA 3a pPaXyYHOK BHMKOPHCTAHHS TpaHCHOPTYyrO4Yoro koxyxa. KpiM Toro, okpemi
CMHTE30BaH1 KOHCTPYKIII MOXXYTh BHKOPHCTOBYBAaTHCH K 3MIIIyBaul MPH 3yCTPIYHOMY OOEpTaHHI
cmpaiieid I PO Ta KoXyxa 3a BUKOPHCTOBYBAaTH CTpI4YKOB1, jJonareBl un 1HmuUX ['PO. Ha vactuny 3
CUHTC30BAaHMX KOHCTPYKIIM OTpMMAaHO TIaTEHTM HA KOPUCHY MOJE/Ib YKpaiHH, a 4YacTHHA
CUHTE30BaHUX KOHCTPYKIIIMA 3HAXOAUTHCS HA CTaAll po3risiAy Ha OTPUMAaHHS IIATCHTIB HA BUHAXOMU.
Tak Ha puc. 2 300paxkeHo cuHTEe30BaH1 KOHCTPYKIII TTMTK, Ha okpemi 3 SKHX yXK€ OJCPKAHO
MO3WTHUBHI PIIICHHS HA OTPHMAHHS MATCHTIB YKpaiHW. Y KOHCTPYKIIAX 300pak€HUX Ha pHUC. 2.4 -
pHC. 2.I' Ta HA pUC. 2.K 3aBaHTAXyBaJIbHI jonati 3akpimieHl Ha I PO, B KOHCTpYKIIll 300pakeH1d Ha
pHC. 2.€ 3aBaHTAXYBAJIbHI JIONAT1 3aKpIIJICHI HA KOXKYCl, a B KOHCTPYKIIlI 300pakeHlil HA pHC. 2.3
3aBaHTaXyBaJIbHI Jionartl 3akpimicHl Ha I'PO, a 3aBaHTa)XyBajbHI TBUHTOBI €JIEMEHTH 3aKPIIUICHI Ha
Koxkycl. Takox Ha puc. 2 npeacraBiicHo KOHCTpykuil TTMTK 3 mexaHI3M 3aBaHTa)KCHHS 4epes
Hacajaky (puc. 2.1 3 HACAJAKOI 3 HEPEryJbOBAaHMM 3aBAHTAXKCHHSAM 1 PHUC. 2.K 3 HACAJKOK 3
peryJIbOBaHMM 3aBAaHTAXEHHSAM) 1 3 OyHKepa (puc. 2.¢). Mojgenal TpaHCOOPTHO-TEXHOJIOTTUHUX
MEXaHI13MI1B, 300pake€H1 Ha puC. 2.0 - pHC. 2.€ Ta HA PUC. 2.3, CHPOCKTOBAHO 3 PYXOMHUMHM O0OCPTOBUMH
KOKYXaMH.

Ha ocHOB1 mpoBeacHOro cuHresy po3polOneno knacudikamiro TTMTK 3a KOHCTpYKTMBHUMM
O3HAaKaMH, sSIKYy IMPEJICTABIICHO HA pHUC. 3.

Ha oCHOB1 mpoOBeACHOI0 MATEHTHOIO MOIIYKY, aHAN3y HAYKOBHUX JITEpPaTypHHUX KEpET 1
IIPOBEACHOr0 CUHTE3Y [9] HaMu po3p0o0JICHO 1 3aIIaTEHTOBAHO PsAJ KOHCTPYKIIIA TBUHTOBUX KOHBEEPIB
3 00epTOBHMH KOKyXaMu (puc. 2), Ha 0a3l SKMX COPOCKTOBAHO 1 BUTOTOBJICHO €KCICPUMEHTAJILHY
YCTAHOBKY (pHc. 4).
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Tabmuus 1
MopdonoriuHa Tabauisi KOHCTPYKTUBHHUX O3HAK TBUHTOBUX TPAHCIOPTHO-TEXHOJIOTYHUX MEXaHI3MIB 3 TPAHCIIOPTYIOUMMM KOXKYyXaMH
IIpuBia Koxyx I'BunTOBHI pO0OOYMI OpPraH MexaHi3M 3aBAHTAKCHHS OHOpHO_p}.’XOBHH
MeXaHi3M
P -
: 3. ®opma 4. Han- Y); Han- ;aazg— : 13. 3aBan-
1. Tun 2'I.<UH)_ BHYTPILIHbOT M psaM |TamyBa-| 8. Bun ) KIHB_ 10. ITinou-pau 11. byn-|12. Ha- TaxxyBajbHl | 14. Tun | 15. Bun
KICTb : odep- | 5. Tun : KICTb Kep caJika :
MOBEPXHI TAHHS o0ep- |HHA CIl- jonari
TaHHS | pajeu
1.I.Ene- |2.1.0mun| 3.1. Ilnocka3 | 4.1.JIi- | 5.1.be3- | 6.1. Jli- |7.1. On-| 8.1. Cmi- | 91.0mmn | 10.1. 3 mapa- | 11.1.13 | 12.1. 3| 13.1. IIpsami [14.1. Ko-|15.1. Pe-
KTpo-npuBija|2.2. JIBa| MiJBHUILEHOIO BUU | miepep- BUH Ha No- | panabHui | 92./[pa |JIeILHUM PO3- | pEryJibo- | peryJso- BakpirjieHi Ha| JICHUM |TyJabOBa-
12.1Ihe- |23.Kuib-| umcrotoro |4.2.1Ipa-| BHuii |6.2. IIpa-| psaa3 |8.2. Ctpi-|9.3. [le-| TaluyBaHHSIM | BaHUM | BAaHUM I'PO 14.2. Ko-| Hu# 1o
BMOIT-pUBIJ| Ka MOBEPXHI Buii  [5.2.1luk-| BUH | IHIIOK | YKOBMHU | KLJIbKa no I'PO 3aBaH- | 3aBaH- | 13.2. [Ipsimi | JicHO- | BMCOTI
1.3. Bio- 3.2. Ilnocka 3 |4.3. be3 | miunuii | 6.3. be3 |7.2. Kon-|8.3. I'od- 10.2. 3 mep- | Ta’keH- | TaXKEH- BaKpIIJICHI Ha] OMOp- |MIIHATTS
pONpH-BiA MiJIBUILIEHOIO | 00epTa-| 5.3.3 | o0epTa- |LIEeHTpU-| pOBaHUI NEeHAUKYJISP- | HAM HSIM KOXYCl HUK | Marepiaty
14.T'n- IIOPCTKICTIO HHS | THM4Ya- | HHA yHa | 8.4.Jlo- HuMm posta- | 11.2.3 [12.2. 3| 13.3. I'Bun- |143.0no-| 15.2. He
pONpH-BiA MOBEPXHI COBUMH MaTeBUi IIIyBaHHSM J10 | HEpery- |Hepery-| TOBI 3aKpill- | pHUH | peryJo-
1.5. JIpuryH 3.3.3 3YIHH- 8.5. Ilpy- I'PO JIbOBa- | JIboBa- |JieHl Ha ['PO BAHUM MO
BHYTpI- BIaJIMHAMHA KaMH KUHHUN 10.3. OgHo- | HuUM HAM | 3 IHIIUM Ha- BHUCOTI
IIHBOTO pPO3TalllOBaHUM 5.4.3 8.6. Ha- ClipaJibHUI |3aBaHTa-| 3aBaH- |MIPSIMKOM Ha- MIIHATTS
3ropa-HHs U B OCbOBOMY MPUCKO- XUJIEHUH 10.4. bararo- | >keHHsAM | TaykeH- | BuBKkU 0 [ PO marepiainy
HAIPSAMKY PEHHSI- 8.7.3 cipasibiuii | 11.3. 13 | nHsam | 13.4. I'BuH- 15.3. Pe-
3.4.31 MU 1 BUpI3aMHU 10.5. 3 noc- | 3axuc- TOBI1 3aKpiI- ryJibOBa-
CIipaJIbLHUMHU CITOB1JIb- yu TIMHUM HOIO pe- JIEH1 Ha KOX- HUM 110
BIaJIMHAMHA HEH- OTBOpaMH KPOKOM LI TKOIO yCl 3 IHIIUM ropHu3o-
3.5.3 HAMH cripai 11.4. be3 HanpsIMKOM HTaJII
MJIaHKaMH1 10.6. 31 | 3axucHOl HAaBUBKH J10 15.4. He
pPO3TalllOBaHUM 3MIHHAM | pELIITKH 0a30BOI peryJo-
U B OCbOBOMY KPOKOM ciipaii ['PO BAHUM 110
HanpsIMKy cripai 13.5. 3akpin- ropu-
3.6. 31 JIEH1 Ha KOX- 30HTal
CIIpAJLITIO yci 1 1'PO
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I(1)34, 1(1)3, 1(1)35, I(1)34, 1(1)35, 1(1)3
I(1) [1(1)4,, TI(1)4,, I(1)44

12) 1(2)2,, 1(2)2,, 1(2)2

11(2)6,, 11(2)6,, 11(2)6;

[11(2)7,, 111(2)7,

11(2) IV(2)8,, IV(2)8,, [V(2)8s, IV(2)84, IV(2)8s, IV (2)86, IV(2)8;
V(2)10,, V(2)10,, V(2)105, V(2)104, V(2)10s, V(2)10;
VI2)11,, VI(2)11,, VI2)115, VI2)11,

V(2) VII(2)12,, VII(2)12,

VIII(2)13,, VIII(2)13,, VIII(2)135, VIII(2)13,, VIII(2)13;

12)

IV(2)

VI(2)

1(3)1,, I(3)1,, I(3)15, I(3) 14, I(3)15
11(3)5,, 11(3)5,, 1I(3)55, 11(3)3,4

I1(3) 111(3)9,, 111(3)9,, 111(3)9;

I11(3) IV(3)14,, 1V(3)14,, IV(3)14;
V(3)15,, V(3)15,, V(3)155, V(3)15,4

I(3)

IV(3)

X 7/

Puc. 1. Moaenb MeXaHIYHOI CUCTEMH « | paHCIIOPTHO-TEXHOJIOTTYHI MEXAaHI3MH 3 TPAHCIIOPTYIOUNMHU
KoxxKyxamm»: [-VIII — BianmoB1IHI mArpynu iepapxiqaaoro piBHs; (1)-(3) — BIAIIOBIAHI 1I€papX14H1 PiBHI
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Puc. 2. CuHTE30BaH1 MOJI€JI TBUHTOBHUX TPAHCIIOPTHO-TEXHOJIOTTYHUX MEXAHI3MIB 3
TPAHCIIOPTYIOUMMM KOKYXaMH: a) 3 3aBaHTaXKyBaJibHUMU JionaTamu I PO (1mmat. Ykpaiau Ne
106100); 0) 3 00epToBUM KOKyxoM (mmaT. Ykpainu Ne 106099); B) 3 TpaHCTIOPTYIOUUM KOXKYXOM 3
npsIMUMU eieMeHToM (11aT. Ykpaiad Ne 111207); r) 3 TpaHCIIOPTYIOUHAM KOKYXOM 3 TBUHTOBHUM
eneMmeHTaMu (1mmar. Ykpainu Ne 106962); n) 3 Hacankoro; €) 3 OyHKEPOM; €) 3 3aBAHTAXKYBAUILHUMMU
JIOIIATAMM KOXYXa; ’K) 3 peryJbOBAaHUM 3aBAaHTAKCHHAM (3asBKa Ha mat. YKkpainu u2017 01934); 3)
3 3aBaHTaKyBajibHAMU JonaTsamu I PO Ta koxyxa (3asBka Ha nat. Ykpainu u2017 01919); 1)
IBUHTOBUM poOOYM OpraH; 2) KOXyX; 3) TpaHCOOPTYIOUl IPsSIMI1 €JIEMEHTH KOXKYXa;

4) TpaHCTIOPTYIOYMI TBUHTOBUI €JIEMEHT KOXKYyXa; 5) 3aBaHTaXyBaJjbH1 JionaTi [ PO; 6)
3aBaHTAXXyBaJIbHI JIOIIATI KOXKYXa; 7) HacaJKa 3 HEPEryJIbOBAHNM 3aBaHTAXKECHHAM; 8) OYHKED 3
HEPETryJbOBAaHUM 3aBAHTAKCHHAM; 9) peryJisiTop 3aBaHTakeHHs Hacaaky; 10) npuBig; 11) onopHo-
PYXOBHI MeXaHI3M; 12) 3aBaHTaKyBaJibH1 TBUHTOBI €JIEMEHTH KOXKYXa

KITACHDIKAL[I  BHHTOBHX TPAHCHOPTHO-TEXHOIOTTYHHX MEXAHI3MIB
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Puc. 3. Kimacugikaiisi rBAHTOBHUX TPAHCIIOPTHO-TEXHOJIOTTYHAX MEXaHI3MIB 3 TPAHCIIOPTYIOUMMU
KO>KYXaMH 3a KOHCTPYKTUBHUMM O3HAKaMU

ExcnepuMeHTanibHa yctaHoBka [10] moxke mpairoBaTv y peXrMl IIPUCKOPEHOT0 TPAaHCIIOPTYBAaHHS
BAHTAXy Ta Y PEKUMI 3MINIYBAHHS CHUINKWX MaTeplaliB. Y NEepIIOMY BHUIAJAKY KOXKYX 00€pTa€ThC
IIPOTU HAIpsIMy OOCpTaHHS IIHEKA, Y JAPYroMYy BHIIAAKY — y HaOpAMKY oOepTaHHs InHEKa. CHUIIKUA
MaTeplan 4epe3 OyHKep IMOTpamisie B KOKYX Ha IIHEK, SIKAM 1 31MCHIOEThCS HOro TpaHCOOPTYBAHHS.
OO0epTOBI pyXH IIHEK Ta KOXKYX OTPHMYIOTh Yepe3 IacOBl Mepeaadl Bif ABUTYHIB, KEPYBaHHS SIKUMU

3MIACHIOETBCA 3 |
TaO0JIMYHOMY  YM

K dYepe3 4YacTOTHHUM MEpPeTBOPIOBAY 13 (PIKCALIEID YCIX HEOOXITHMX JTaHUX VY
rpalyHOMY  BHIJISAl  3TIAHO  poO3pO0JICHOI  METOJMKHA  IPOBEIACHHS

€KCIICPUMEHTAIbHUX JOCHIKEHb. [IpONyKTHBHICTS TBHHTOBOTO KOHBEEPA MPHU PI3HUX KOEC(PIIIEHTAX
3alIOBHEHHS KOXKyXa Ta 4acTOTaX OOEpTaHHS IITHEKA Ta KOXyXa BHU3HAYAETHCS B aBTOMATH30BAHOMY
pexkumi. CHIIOB1 XapaKTEpUCTUKU MOKHA BU3HAYATH MPHU INIABHOMY Ta PI3KOMY IIYCKY, PEBEPCYBaHHI
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Ta MOJICJIIOBAHHI PI3HOMAHITHUX HABAHTA)X€Hb B aBTOMATHM30BAHOMY PEXKHUMI 3a JOINOMOIOIO
IepETBOPIOBAaYA YaCTOTHU Ta IIEPCOHATIBHOIO KOMII I0TEpA.

-
f,l.'

Puc. 4. 3aranpHuil BUIJIAL €KCIEPUMEHTAILHOI YCTAHOBKY MPU MPOBEACHHI €KCIIEPHUMEHTIB

Po3po0eHe ©KCIIEpUMEHTAIbHE YCTAaTKYBaHHSA JJISI MOPOBEACHHSA JOCIIIKEHb TI'BUHTOBHX
KOHBEEPIB 3 OOEPTOBHUMHM KOXYyXaMH Yy MOBHIA Mipl JI03BOJII€ IIPOBECTH E€KCIIEPHMEHTAJIbHI
OOCIIPKEHHS WX CHCTEM 3T1IHO pO3pO0JICHMX METOJMK, a BUKOPHCTAHHS IIEPETBOPIOBAYa 4YaCTOTH
cepii Altivar 1 TIK 3 mporpamaum 3a0e3nedeHHsAM PowerSuite Bepcii 2.3.0 m103BoJIsI€ TPOBOAUTH
EKCHECPUMEHTAJIbHI JOCIIKECHHS 3 MOXKJIMBICTIO MOJICTIOBAHHS JOCHIII)KYBAHUX IIPOLIECIB B IIIMPOKUX
Alala30HaxX 3 BUCOKOK TOYHICTIO B aBTOMATH30BAHOMY PEKHMI KepPYBaHHS 3 (PIKCALIEKD HEOOXITHHUX
pe3yJIbTAaTIB JOCIIIKCHHSI.

3arajabHUi BUTJIA PIBHSHHA perpecii IpoOAyKTUBHOCTI () B T/TOJI. 3aJICKHO Bl 3MIHM YaCTOTH
o0epranHs mHeka n Big 300 go 700 00/xB., yacToTH 00epTaHHS KoKyxa nk Big 200 mo760 o0/xB. Ta
KyTa Haxmjiay KoHBeepa y Bia 14 1o 36 rpaayciB 3a pe3yjbTaTaMHM IMPOBEACHUX MOBHO(MDAKTOPHHUX
EKCICPUMEHTIB JIOPIBHIOE:

- 1] 9YaC TPAHCIIOPTYBAaHHS KYKYPY/I3HU:

Own . =—122+1,31-10°1n+5,69-10n, +9,28-10 y +3,23-10 ° nn, —

—4,95-102ny —2,04-10°n 7 +3,48-10°n* =5,79-10°n > —1,87-107 y*; ©)
- 1] YaC TPAHCHOPTYBAHHS MIICHUII]:
Oy =—1,242+1,36-10°1n+5,969-10n, +9,741-10 %y +3,41-10 °nn, - "
—5,182-10°ny —2,029-10 %1y +3,8-10°1n° —6,03-10°n > —1,967-107 y*;
- 1] YaC TPAHCHOPTYBAHHS SYMEHIO:
Oy =—0,974+1,053-10°1n+4,55-10n, +7,342-10° y +2,571-10 ° nn, - 5

—3,909-10ny —1,218-10°n_y +2,75-10 °n* —4,592-10 °n * —1,488-10 »°.

Bu3HaueHO MIHIMAJIbHY 4acTOTY OO€pTaHHS KOKyXa JJId 3aIllyCKy TBUHTOBOTI'O KOHBEEpA ITCTIA
Oro BUMyIIECHOI 3yIIMHKH. /11 pyXy CHUIIKOIO Mareplally Bropy 10 0Cl TBUHTOBOIO pOOOYOro Oprasy,
JacToTa 00OepTaHHS KOKyXa MOBHHHA OYTH THM OUIBIIOK, YMM OUIBIIMA KPOK BUTKIB TBUHTOBOTO
poO0YOro opraHy, KyT HaXujiIy OCl TBUHTOBOIO pOOOYOIro OpraHy J0 rOpU30HTAaNl, KOS(PIIIEHT TEPTS
MK MaTeplajioM 1 MOBEPXHEK T'BHHTOBOTO poOOYOro OpraHy 1 YMM MEHIIMKA paalyC BHYTPIIIHBOI
MTOBEPXHI KOXKYXa 1 KOSPIIEHT TEPTSA MIK MATEPlalioOM 1 IIOBEPXHEIO KOXKYyXa.

. T 1
g s1nytg(arctg+arctgflj(1+j+cosy
n. = \ ” ( )
I R,
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ne T — KpOK BUTKIB IITHEKA 110 30BHIITHBOMY PaalyCy; £ - TPUCKOPEHHA BIJIBHOIO MAIHHS; R - paalyc
BHYTPIIIHBbO1 MOBEPXHI KOXKYXA; fi — KOC(DIMEHT TEPTA MIK CUIIKUM MaTeplaJioM 1 IOBEPXHEIO IITHEKA;
/> — KOE(DILIEHT TEPTA MIK CUIIKMM MaTeplalioM 1 IIOBEPXHEIO KOKyXa; R — 30BHIIIHIN paJilyC IIHEKA.
BucnoBok: 1. IIpoBeneHO CTPYKTYpHUM CHHTE3 T'BHHTOBHX TPAHCIIOPTHO-TEXHOJIOTTYHUX
MEXaHI3MIB 3 TPaHCIOPTYIOUHMH KOXYyXaMH METOJOM 1€papXI4HOr0 T'PYIIyBaHHA 3a JIOIOMOIOIO
MOP(OJIOTIHHOTO aHajll3y M OTPHUMAHO PsJi KOHCTPYKIIN 3 MOKpPAIICHHUMH TEXHIKO-€KOHOMIYHHMM
XapaKTepUCTHUKAMHU, IO JajJ0 MOXJMBICTh YaCTKOBO BHUPIIIMTH IIMTAaHHSA  MIJABUINCHHS
IPOJYKTUBHOCTI TPAHCHOPTYBAHHS CUIIKMX BAaHTAXKIB.
2. 3a pe3yabTaTaMHd JOCIIIKEHb BCTAHOBJICHO, IO INABHUINCHHA 4YacTOTH OOCpPTaHHI KOXKyXxa
OPU3BOJUTh N0 IIJABUILCHHS MPOAYKTHBHOCTI TBUHTOBOI'O KOHBeepa Ha 18-25% MOpPIBHSIHO 13 HOro
pPOOOTOIO PU HEPYXOMOMY KOXKYyCl. TakoK MIABUIICHHS YaCTOTH 00epTaHHS KoKyxa Buile 620 00/xB.
€ HEpallOHAJIILHUM, OCKUIBKH 1I€ HE 3MIHIOE NPOAYKTHUBHICTH KOHBEEpa. PallloHaIbHOIO € 4YacToTa
o0epraHHsa Koxxyxa Big 480 mo 600 00/XB., OCKUIBKH IIPpH LILOMY B1JI0YBA€ThCSI HAWOIBIINI MPUPICT
IIPOJYKTUBHOCTI TBUHTOBOI'O KOHBEEPA, MPHU PI3HUX YACTOTAX 0OCpTaHHS IIHEKA.
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TepHOIIOIBCKIIT HAIMOHAJIBHBIN TEXHUYECKUN YHUBEpCUTET UMeHU MBaHa | lymos
ITEHEPUPOBAHUSA KOHCTPYKLIMUA BUHTOBOU MEXAHWU3M METOJ10M
MOP®OJJIOTNYECKOI'O AHAJIN3A C MEPAPXUYECKOHU r'PYIIIIUPOBKU

Jlns nosviuienus npouzooumenIbHOCmuy mpyoa nepezpy304Hvlx onepayuil 0Cyuecmesied NOUcK
3¢hheKkmueHvIX BUHMOBLIX MPAHCNOPMHO-MEXHOIOSUYECKUX MEXAHUZMOB C MPAHCNOPMUPYIOUUMU

KOJICYXaMU NymeM Npo8eOeHUsl CUHme3a Uux KOHCMPYKYUU MemoooOM UEPapXUuyecKux 2epynn c

NOMOUIbIO MOpEhoSI02UYeCcKO20 ananusa. B pe3ynomame npooeianHou pabomsl NOJYUEHO YETVIo 2aMMY

KOHCMPYKYUU C MPAHCROPIMUDYIOUUMU KOHCYXAMU.

Knwueevie cnosa: cumumes,  mpancnopmupyrouju  KOdxCyx, 6UHMOBOU  KOH8euep,

Mophonocuyeckuil aHanus.

R. Rogatinskiy, Iv. Hevko, A. Dachun, A. Varian, A. Melnychuk, I. Shust
Ternopil Ivan Pul'uj National Technical University
GENERATION DESIGNS BY MECHANISMS SCREW MORPHOLOGICAL ANALYSIS
WITH HIERARCHICAL CLUSTERING

To increase the productivity of the handling operations carried out the search for effective
screw transport about technological mechanisms with transporting the shrouds by conducting a
synthesis of their structures using hierarchical groups by using morphological analysis. The result of
this work received a whole range of designs with transporting covers.

Keywords: synthesis, transporting the casing, a screw conveyor, morphological analysis.
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