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CTPYKTYPHUUN CUHTE3 T'BUHTOBUX CEITAPATOPIB
METOAOM MOP®OJOI'TYHOI'O AHAJII3Y 3 IEPAPXIYHUM
I'PYITYBAHHSAM

Pe3tome. Hagedeno HOBI KOHCMPYKYII 26UHMOBUX cenapamopie Ona Kaniopyeawus mamepianie i
3MIULYBAHHSL cyMiuLell, IKi 32eHePOBaHI HA OCHOGI MemOoOy MOPPONO2INHOL0 aHaNi3y 3 IEPAPXIYHUM SPYNYEAHHSIM.
Cepeo pizHux sapianmie cuHmMe308aHUX KOHCMPYKYIU 28UHMOBUX Cenapamopis 0 Kaniopyeanus mamepiania i
SMIULYBAHHS.  CyMIULell  ULIAXOM — eKCNepmHO20 OYIHIGAHHS O00paHo W Amb, WO MAwms NOKPAULeHI
eKChITyamayitiHi XapaKmepucmuxu.

Kniouoegi crosa: cunmes, cenapamop, iepapxiuna epyna, icpapxiunuil pigets.

I. Gevko, A. Dyachun, L. Rohatinska, V. Klendiy, R. L otockiy

STRUCTURAL SYNTHESIS OF SCREW SEPARATORSBY
MORPHOLOGICAL ANALYSISWITH HIERARCHIC GROUPING

Summary. To find new ideas for creation of advanced cortdiom of screw separators (SS) it is worthy
taking advantage of the know method of morpholdgicelysis, which makes possible to obtain theltota
number of solutions and its modified option: thetmd of the hierarchic groups synthesis using molpdical
analysis, which results in carrying out the altetimas generation on some hierarchic levels or witeome
construction parts, starting from the higher onesiich provides obtaining the most reasonable camsion
solution while saving forces and time expenses.

As the result of the carried out analysis of défarfactors effect on the (SS) materials separdtipthe
structural-scheme synthesis using morphologicallysis the limited number of its component elemeanis
links between them, which are of the constructidvaracter, have been found, basing on which the
morphological matrix y, has been compilated. Thilofiong main morphological characteristics have hee
chosen: drive, vibration clutch, screw operatingmber (SOM), loading mechanism, separator locatemg
unloading mechanism. The composition of the mogafichl table can be broadened due to new altereatiof
each characteristic as well as due to some addifimnes. But this option of the morphological models
obtained due to the marking out functionally impottelements in order to simplify the model, widh nesult
in minimizing of the generated options number.

The method proposes to break up general task iattiah ones and to search for the rational solutiion
the partial areas of search with their further cafimg. Thus, those construction elements of thehasical,
system, which affect spontaneously the qualitymoductivity of the technological process operat{etements
of the first level) can be considered those of fitst hierarchic level. The second hierarchic levate the
construction elements, which help realize the fonstof the relevant, mechanical system and affetitectly
on the technological process operation (elementthefsecond level). The third hierarchic level d¢ongion
elements are those, which are necessary for theatpe of the mechanical system, but do not aftaet
realization of the technological process (elemefitthe third level).
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YMoBHI MO3HAYEHHS:
N — XapakTepuCTHKa;
Kj —umucio anbTepHaTUB XapaKTEPUCTHKH;
Z — iepapXiuHUii piBeHb;
| — KiNbKICTh i€papXiuHUX PiBHIB;
K; —anbTepHaTBa KOHCTPYKTUBHOIO €JI€MEHTa MEBHOrO i€EpapXidHOro piBHS;
M — KiJIbKIiCTh ajlbTEpHATUB KOHCTPYKTUBHOI'O €JIEMEHTa MEBHOTO i€papXi4HOTO PiBHS;
t; — KUJIbKICTb €JIeMEeHTIB I'- albTepHAaTHBH MEBHOTO iEpapXiyHOro PiBHS.

IHocTanoBka mpo6iemu. ['BUHTOBI cemapaTopW MaiOTh IIAPOKE BUKOPUCTAHHS Y
pi3HEX Tamy3sx. LI MexaHi3MH BHUKOPHUCTOBYIOTH JUIS KaliOpyBaHHS, 3MIITyBaHHS 1
HEOOXIJHOTO TMEePEMIICHHSI ClITbChKOTOCIIONAPCHKHX 1 OYIBEIPHIX MaTepialiB, XapuoBHUX Ta
(dapMareBTHYHIX MPOIYKTIB Tomo. [Ipn BHKOHAHHI TEXHOJOTIYHUX MPOIIECIB TBHHTOBUMH
TPAHCHOPTHO-TEXHOJIOTIYHUMHU ~ MEXaHI3MaMH HE  3aBXJAM  JIOCATAE€ThCS  HEoOXigHa
OPOAYKTUBHICTh 1 SKICTh BHKOHAHHS Ipouecy. ToMmy i 3a0e3ledeHHsT BHCOKOL
MPOAYKTUBHOCTI Ta SIKOCTI BUKOHAHHS TEXHOJIOTIYHHUX IPOLECIiB TBUHTOBUMH CelapaTopaMu
HEOOXiTHO BUKOPUCTOBYBATH y iX KOHCTPYKIISIX €(EeKTHBHI TBUHTOBI poOodi OpraHu Ta
3armo0iHi i BiOpamiiHi MyQTH.

AHaTi3 ocTraHHIX JocaiKeHb 1 myOuaikamiii. OCHOBHM  KOHCTPYIOBaHHS,
MPOEKTYBaHHS Ta JOCII/DKEHHS TBHHTOBHX TPAaHCIOPTHO-TEXHOJIOTIYHHX MEXaHi3MiB
3aKimany Taki BueHi, sk X.I'epman, A.Bimenbaym, P.Mop, M. Jlaaksepre, /JI. Jleiici,
10.1. Mapkos, A .M. JlactoBies, I'. lllenkens, A.M. I'purop’ e, B. llITepGauek,
I'T". Komenes, P.B. Topuep, M.B. Te6in, J[. Mak-Kenssi, b.M. 'eBko, P.M. Poraruncrkuit
ta iHmi [1—4]. Po3paxyHkaM HaBaHTaXyBaJbHOI 3JaTHOCTI, B3aEMO3AJICIKHOCTSIM
KOHCTPYKTHBHO-CHJIOBUX IapaMeTpiB 3amo0iKHUX My(DT 1 IXHIN JTUHaAMILI MPUCBSUEHO Tparli
B.C. Ilomsxosa, [.JI. bap6ama, O.A.Psaxosckoro, B.K. TeminkeuieBa, B.O.Manamenxka,
C.I'. Haropusika, 1.B. JIymiBa [5 — 8]. IlutanHsM CHHTE3y MEXaHIYHHX CHCTEM MPUCBIYCHI
mparti Al TlonogiHkiHa, 10.M. Ky3Heroga, B.M. Onpina, C.C. Kapragoga,
b.I. Kiagpamnpskoro [9 — 11] ta Oararbox iHmmx. IIpoTe muTaHHSIM CHHTE3y CemaparopiB i3
TBUHTOBUMH POOOYMMH OpraHaMH Ui KamiOpyBaHHsI, 3MIITyBaHHS W TpPaHCIIOPTYBaHHS
cyMimieit 3 pisHUMHU (Pi3UKO-MEXaHIYHUMHU BIACTUBOCTSMH 3 METOIO OTPUMAaHHS KOHCTPYKIIIN
3 MOKPAIIEHUMH TEXHIKO-€KOHOMIUHUMH XapaKTepUCTUKAMU Ha CBHOTOJHI HEIOCTaTHBHO
MIPUJIJIEHO YBary, 10 3yMOBJIIOE MOTPeOy B MOJANBIINX JOCIPKEHHSIX.

Metorw po6oTH € TPOBEJCHHS CHUHTE3y CEmapaTopiB 3 TBUHTOBUMH pPOOOUUMHU
OpraHaMH Ha OCHOBI MOP(OJIOTIYHOTO aHAJI3y 3 BHKOPUCTAHHSIM 1€pPapXidHOTO TPYITyBaHHS
JUTSL OTPAMAaHHST KOHCTPYKITiH 3 MOKPAIEHIMHA TEXHIKO-eKOHOMIYHAMH XapaKTePUCTHKAMM.

Peamizaniss po6orm. i1 mMONIyKy HOBUX 1iJel 31 CTBOPEHHS IPOTPECHBHHX
KOHCTPYKIii TBHHTOBHX cemnapaTopiB (I'C) mOMiNbHO BHKOPHUCTOBYBATH BIIOMHIM METOJ
Mop¢oJIoTidHOTO aHami3y [9], 1o gae MOKIMBICTE OTPUMATH MOBHY KUIBKICTh pimeHs (1), Ta
fioro MoaudikoBaHWI BapiaHT. METOJ CHHTE3y I€papXiyHUX [Pyl 3a JOMOMOTOIO
Mopdororiunoro ananmizy [10], skuii mepenbauae mpoBeIeHHS TeHepallil ajJbTepHATUB Ha
OKpeMHUX l€papxiyHuUX pIiBHSIX a00 W y MeXaX OKpPeMHX KOHCTPYKTUBHHUX €JIEMEHTIB,
MounMHaouM 3 BumWX piBHIB. lle 3alesmeduye oTpuMaHHS HaHOUIBII palliOHATBHUX
KOHCTPYKTHBHUX PillleHb PH €KOHOMIi BUTpPAT 3yCHJIb Ta Yacy.

VY pe3ynabTaTi MPOBEACHOTO aHaNi3y BILIUBY pi3HHX (DaKTOPIB Ha IpoIec cemaparii
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MatepiatiB ['C muIsIXoM CTPYKTYPHO-CXEMHOTO CHHTE3Y i3 3aCTOCYBaHHSM MOP(]OIOTIIHOTO
araiizy [10] Oymo Bu3HaYeHO 0OMEKEHY KiJIBKICTh X CKJIaJOBHX €JIEMEHTIB Ta 3B’ I3KiB MikK
HUMH, SIKi TIPEJICTABIISIFOTh KOHCTPYKTUBHI O3HAKH, HA OCHOBHI YOTO CKJIaJIeHO MOP(HOJIOTiuHy

MaTpHIo y BUTsAlL Tabnuii 1. BoHa mopinieHa Ha CTOBIIII, B 3ar0JIOBKaX SIKUX MpPEJCTaBIICH]
Mopdororiuni o3Haku eneMeHTiB ['C 1 3B'S3KM MDK HHMH, a JO0 IX CKJIaay BHECEHO

JIbTEPHATUBH KOKHOI O3HAKU 03 KpUTHUHOro aHanizy. OOpaHo Taki OCHOBHI MOp(OJIOTiuH1
O3HaKW. NpUBOJ, BiOpamiiina Mydra, rBuHTOBHI poOounit opran (['PO), mexaHnizm

3aBaHTAKEHHS,

po3TallyBaHHs

cermaparopa,

MEXaHi3M

PO3BAaHTaAXXCHHA.

Cxiazg

MOp(}oJIOTIUHOT TAOIUIII MOXKE pPO3MIUPIOBATHCS 3a PAaxXyHOK HOBHUX aJIbTEPHATHB KOXKHOI
O3HaKd, a TaKOXK 3a paxXyHOK JOJAaTKOBHX o3Hak. lIpore manmii BapiaHT MOpQOJIOridyHOT

MOJIeJIi OTPUMAHO BHACHIJIOK BHJILJICHHS (YHKI[IOHAIBHO BaXKIMBHX €JIEMEHTIB 3 METOIO

CIPOIIEHHS MOJIENI, 1110 JI03BOJUTH MiHIMi3yBaTh KiJIbKICTh T€HEPOBAHUX BapiaHTIB.

Jlana mopdonoriuna Tabauis BKIItOYae 0coOIuBi MOP(OIOriuHi 03HaKM BiOpamiiHOT
My(pTH: eneMeHTH oOkodyBaHHS (2) Ta oOkouytoui nazu (3), siKi MOXKYTh OyTH 4M He OyTH
npucytHiMu y 1poMy eneMeHTi I'C. Ili o3Haku 3Ha4YHO MiABHIIYIOTH €()EKTUBHICTbH
BiOpamiiiHoi ckiagoBoi My(QTH 1 3a NEBHUX KOHCTPYKTUBHUX BHKOHAHb JI03BOJISIOTH
OTpUMATH TIEPIOJUYHI Ta HEMEPiOJUYHI PO3UYCIUICHHS WiBMY(T 31 3HAYHOIO KUIBKICTIO
MIPOBEPTaHb, M0 CIPHUSIE KPAIIOMy BUKOHAHHIO TIpoliecy cemapariii [2, 3, 4].

Taoauusa 1

MOp(l)OJ'IOl" 14HA Ta6J'II/II_[$I KOHCTPYKTUBHHUX €JICMEHTIB TBHHTOBOT'O ceraparopa

Biopauiiina mydTta

1. MpuBon

2. EnemenT

3. O6kouymwui

4. EneMeHTH nepeiaBaHHs

1.2.[TaeBMOTIpUBO
1.3.Biopomnpuson
1.4.T'inponpuBon

3.3. Enincunit

00KOUyBaHHS st 06epTaaLHOr0 MOMEHTY 5. Aemngep
1.1.EnextpoaBuryn [2.1.Pommk 3.1. Kpyrimit 4. 1. PONMKPOJIHK 5.1.Brynka (auck) 3
2.2.Kymbka 3.2. dacoHHMIH 4.2. KynpkamyHka [J1acT™Macu

4.3. KoHycHMI Tanenb-TyHKa)
4.4. KynadokKymaqok

4.5. Koniunuit npodi-neHuii
eJIeMEeHT-CUMeT-PUYHH I
BHYTPIilIHI Mpodinb
KOHIYHOT hopmHu

4.6. Chepuunuii 3youa-cTuii
KyJTaqoK-Chepru-uHa
ByOuacTa BMaJinHa

5.2.Brynka (auck) 3 rymu
5.3. Tapinpyacta pyXuHa
54 ITHeBMOKamepa

I'BuHTOBMIi poGouMii oprax

6. Bun pyxy B paaianbHomy

7. Bua pyxy B ocboBOMY

6.4. 3  TPUCKOPEHHSIMHU
CITOBITbHEHHAMH

6.3.3 THMUYaCOBMMU 3yTMHKAMH

i

7.3 Hepyxomuit

8. Bun 9. KisibkicThb
HaNPAMKY HANPsSIMKY
o 7.1.Pyxomuit 8.1.CyuinsHuit 9.1.01un
g;ﬂ?;;f{ eHT;HH 7.2.YacTkoBO 8.2.CrpiukoBuii 9.2./1pa
' pyxomuit 8.3.TopoBanmii

8.4.JlonateBuit
8.5.TIpyxuHHuit
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8.6.Haxunenuit
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3akinueHus tadmmi 1

MexaHizm PO3BAaHTAXKECHHSA

10. MexaHi3M 3aBaAHTAKEHHS! 11. PostamyBanusi 12. Po3TamyBaHHsl 13. KisbkicThb
cermaparopa PO3BaHTANKY- PO3BAHTAKY-
BaJIbHUX OTBOPIB BaJILHUX OTBOPIB

10.1I paBitauiitanit 11.1.TopuzoHTaNBEHE 12.1.Biune 13.1.]]ga
10.2.TIpumycoBuit 11.2.BepTukaibHe 12.2.BepxHe 13.2.Tpu
10.3.Po3ainbHuii 11.3.HaxuneHe 12.3.HmwkHe 13.3.HoTtupu
10.4.13 kaniOpyBaHHAM 11.4.3minHHe 13.4.3Ha4na
10.5.3 nonatkoBUMHU [KiITbKiCTb
TEXHOJIOTIYHUMHU OTepaLlisiMu
10.6.bararonankoBwuii

Takoxx mMopdonoriuna Tabmuis Bkitoyae ocodsuBi Mopdosoriuni o3naku ['PO: Bun
pPyXy B OChOBOMY HampsiMKy (7) Ta iX KimbKicTh (9), sSKi COPUSIIOTH 3HAYHOMY HOKPAIICHHIO
BUKOHaHHsI mpotiecy cemnapartii ['C.

Mopdoooriuny moaens I'C (tabn. 1) MoXHA TPEICTABUTH Y BUTIISAL MOPHOIOTiHHOT
MaTpulli, IO YTBOpPEHA MUIIXOM YHCJIOBOTO TIIO3HAYEHHS BiANOBIIHUX albTEPHATHB,
PO3MIIIEHHUX Y CTOBIIISIX MOPQOJIOTIIHOT TaOIHIII

N:KlEKZEKsD..EKJ.:ﬁKJ., (1)
j:
41 81 10
1 42 51 |61 82 102 11 13
31 71 12
12 |21 43 57 |62 83 91 103 [11 13
Nc=[, N 32 N 1.2 N N Nn1224n 5
13 |22 44 53 |63 84 92 104 11 133 (2)
33 73 12
1 45 54 |64 85 10§ 11 1
46 86 10

3arayibHa KIUTBKICTh BapiaHTIB KOHCTPYKTUBHUX BHKOHaHb I'C, sKa BXOJATH JO
mMopdostorigrol Matpuiii (2), € ayxe 3Haunoo, N = 23887872j Baxkko miagaeThcs TOBHOMY
repebopy Ta BUMarae 6araro gacy Jiisi BAOOpY HallKpalnuX pilieHb. Y JaHOMY BHITaIKy MOYKHA
CKOPHCTAaTUCS KOMOIHAITIEF0O METOAY CHHTE3y Ii€papXidyHMX Tpyln 3a JOIIOMOTOIO
Moposorigaoro anamizy. Cam MeTo]1 6a3yeTbest Ha MOP(OJIOTIYHOMY aHai31 Ta rmepeadavae
MO MEXaHIYHOI CHCTEMH Ha MEeBHY KUIBKICTh l€papXiYHUX piBHIB 3 BiJIHECEHHSIM [0
KOXKHOTO OKPEMHUX KOHCTPYKTUBHHUX ejieMeHTiB cuctemu [12]. JlaHuit Meton mependadae
pO3YJICHYBaHHSl 3araJibHOi 3ajadi Ha YacTKOBI Ta IPOBEJECHHS MOUIYKY pPalliOHAIBHOTO
BUPIIIEHHS Y YaCTKOBHX OOJIACTSIX TOINYKY 3 MOAAJBINUAM X KONOHYBaHHsSM. Jlo mepimoro
i€papXiqHOTO PIiBHS CIIiJ BiTHECTH Ti KOHCTPYKTHBHI €JIEMEHTH MEXaHIYHOI CHCTEMH, SKi
Oe3mocepe/THbO BILIMBAIOTH Ha SKICTh 1 IPOJYKTUBHICTS BUKOHAHHS TEXHOJIOTIYHOTO MPOIIECy
(ememenTr meprmoro Topsaky). Jlo gpyroro iepapxidHoro piBHS CIiJ  BiJIHECTH
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KOHCTPYKTHBHI €JIEMEHTH, IO JIOTIOMAraroTh peati3oByBaT (yHKIIIT BiAMOBITHOT MeXaHIIHOT
CHCTEMH 1 MAarOTh OIOCEPEIKOBAHHWN BIUTMB Ha BUKOHAHHS TEXHOJOTIYHOTO IIPOIECY
(ememenTr gpyroro mopsaky). Jlo TpeThOro iepapXidHOro piBHS CIIJ  BiTHECTH
KOHCTPYKTHBHI €JIEMEHTH, SIKI € HeOoOX1JIHi 151 poOOTH MEXaHIuHOI CUCTEMH, aje He MaloTh
BIUIMBY Ha pealli3allifo TEeXHOJOTriuHOro mporecy (eJeMeHTH TpeThoro mopsuky). Ll
KOHCTPYKTHBHI €JIeMEHTH IpU KOIOHYBaHHI MEXaHIUYHOI CHCTEMH CIIiJ] BUOUpATH, B MEPILy
Yepry, BHUXOJSYM 13 EKOHOMIYHOI JomiiibHOCTI (iX IIiHM Ta BapTOCTI EKCIUTyarallii).
['eHepyBaHHS ~ ambTepHATHB MPOIOHOBAHWM  BJIOCKOHAJIEHWM METOJIOM Iiependadae
MPOBEJICHHSI TeHeparlii ajJbTepHATHB Ha OKPEMHX I€papXidHUX PIBHAX abo # y Mexax
OKpeMHUX KOHCTPYKTUBHHUX €JIEMEHTIB, IIOYMHAIOYH 3 BHIMUX piBHIB. Ha HacTymHOMY eTarti 710
BAOpaHMX Ha IMX PIBHAX KOHCTPYKTHUBHHUX pIlIEHh IPOBOJMUTHCS JOOIp MOMIIUBUX
JIbTEpPHATUBHUX BapiaHTIB KOHCTPYKTUBHUX €JIEMEHTIB 3 HIKUYMX DIBHIB, L0 3a0e3medye
OTPUMAaHHSl HaHpalliOHAJIBHIIINX KOHCTPYKTHBHHMX pillleHb MPH 3HAYHO MEHINUX 3aTpaTax
3yCHJIb Ta 4Yacy, HIXK IpU BHUKOpHCTaHHI Mopdosoriynoro anamizy. Ilpm BukopucTaHHI
3aMpOTMIOHOBAHOTO METOJy CHHTE3Y I1€papXidyHMX TPyl 3a JOMOMOror MOP(]OIOridHOTrO
aHaJi3y KUTBbKICTh BapiaHTIB BU3HAYaTUMEMO 3a GopMyJIoro [2]

| m
NIF = (Kll |]KlZ |:IKl3 |:IKJJ) + (K21 |:|K22 |:IK23 |:IKZi) Tt (Kzl |:IKZZ |:|KZ3 |:IKZi) = z Ki ' (3)

z=1 =

VY Hamomy BHUNAQJKYy OCOOJMBOCTI KOMOIHAIli JaHOTO METOaY IOJISTaTUMYTh Y
pO3WICHYBaHHI IEPIIOTO i€papXidHOro piBHA Ha JBI MATPYIH, SKi BiJOOpaKaTUMYTh
ocobmBi  Mopdosoriuni  o3Haku BiOparfiiHol MydTH: eneMeHnTH OoOKouyBaHHS (2) Ta
obkouyroui masu (3), # 0cobmBi MOP(OIIOTiUHI 03HAKK BHHTOBOTO pOoOOYOro OpraHy: BHJI
pPyXy B 0cbOBOMY HanpsiMKy (7) Ta KiutbKicTh (9). 3rifiHO 3 3aIpOIIOHOBAHUM TPYITYBAaHHSIM JI0
nepioi MiArPYNy MEPIIOTO 1€EpapXiyHOTO PIBHS MOJENi MeXaHI4HOi cucTeMu <« BHHTOBUU
cemaparop» (puc. 1) cii BiJHECTH TaKi KOHCTPYKTHBHI €JIEMEHTH. 2 — eJeMEHTH
o0KouyBaHHS BiOpariitHoi Myt Ta 3 — 00KOUyroui ma3u BiOpamiitHoi mydtu (puc. 2), a 10
JPYToi MiATPYIH TEPIIOTO i€papXidHOro PiBHS HEOOXITHO BiJIHECTH TaKi KOHCTPYKTHBHI
eneMeHTH. 7 — BUa pyXy I'PO B ockoBomMy HampsMky Ta 9 — kinmekicts ['PO; 1o apyroro
iepapxigHoro piBHSA: 5 — memndep y BiOpamiiHii MydTi; 6 —Bug pyxy ['PO B pamiarsHoMy

Hanpsimky; 8 — Bug IPO; 10 — wmexanism 3aBaHTaxkenHs ['C; 13 — KiIbKicTh
po3BaHTaXyBaIbHHX OTBOpiB y I'C; 10 Tperhoro iepapxidyHoro piBHA: 1 — MPHBOJ;
4 — eneMEHTH NepeqaBaHHS OOEPTAILHOIO MOMEHTY BiOpamiitHolo My¢Toro (puc. 3);

11 —posramryBanns ['C; 12 —po3TamnryBaHHs po3BaHTaXyBaJIbHUX 0TBOPiB I'C.
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N, NH" = lz - Ki = 2646

(L2, 112

1(1)3;, 1(1)3,, 1(1)3;

I(1) 11(1) EEB&’;??S

(2)51, (2)%, (2)5, Q)%

(2)61, (2)6, (2)6;, (2)&:

(2)81, (2)8, (2)8;, (2)&, (2)8, (2)8
(2)10,, (2)10, (2)1G;, (2)10Q, (2)16, (2)1G
(2) (2)13,, (2)13, (2)13, (2)13,

(3)11, (3)L: (3)1s 3)L

(3)4, (3)%: (3)4, (3)4 (3)4%, (3)4%
) (3)11, (3)1L, (3)1L, (3)1%
(3)12, (3)12, (3)12

Pucynok 1. Mopenbs MexaHiuHOi cucteMu « BUHTOBUIT cenaparop»: [(1) —nepiia miarpymna nepmoro
iepapxiuHoro pieHs; 1I(1) —apyra miarpyna nepioro iepapXiuHoro piBHSA; (2)—apyruii iepapXidHuii piBeHb;
(3)—Tperiit iepapxiuHuii piBeHb

Figure 1. Model of mechanical system “Screw sepaftalt (1) 1-st sub-group of the first hierarchavkl,
II (2) 2-nd cub group of the first hierarchic ley€) 2-nd hierarchic level; (3) 3-d hierarchic éév

a) 6) B)
Pucynok 2.T1a3u B My¢Tax: a) enincHuii (17151 00KouyBaHHS KyJibkamu); 6) pacoHHui (17151 06KOUyBaHHS
KyJIbKaMmH, 1. 11. Vkpainu Ne 4284);8) kpyruuii (111 06KouyBaHHs KyJbKaMd 9M POJIMKAMH, JI. M. YKpaiHu

Ne u 2012 10559)

Figure 2. Slots in clutches: a) eliptic (for rodimy balls); b) shape (for rolling by balls) Pat.Ukraine
No 4248; c) round (for rolling by balls or rollstPaf Ukraine No u 2012 10539)
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PucyHoxk 3. EnemenTH nepenaBanHs 00epTabHOTO MOMEHTY B MyTax:
a) KyJibka —yyHka (1. . Ykpainu Ne 6530);6) posiuk — posk (1. . Ykpainu Ne 43170);
B) KyJla4oK — Kyna4ok (. . Yipainu Ne 34231);r) koHycHuit nanenp —iyHka (1. n. Ykpainu Ne 34510);
1) KOHIYHU I NPOQiNbHMUI eIeMEeHT — CUMETPUYHHM BHYTPilIHil mpodine KoHiYHOT hopmu
(. . Ykpainu Ne 34044);
e) ceprunumii 3y6uactuii Kynadok — cheprdna 3youacta Bnaguna (. n. Ykpainu Ne 34060)

Figure 3. Drive elements of torque in clutches:
a) ball-gap (Pat. of Ukraine No 6530); b) roll # (fat. of Ukraine No 43170);
¢) cam-cam (Pat. of Ukraine No 34231); d) conegap-(Pat. of Ukraine No 34510);
e) cone profile element — symmetric inside prodilehe cone type (Pat. of Ukraine No 34044);
f) spheric toothed cam-spheric toothed hollow (BatJkraine No 334060)

Bukopucraemo cxeMy KoOMiB KOHCTPYKTUBHHX enemeHTiB ['C 3 BHKOpHUCTaHHSIM
CHMBOJTy «i» (e «i» 3MIHIOETbCS B Mexax Big 1 70 ). 1j — mpuBoju; 2 — eleMeHTH
oOkouyBaHHS BiOpariitHol Mydtu; 3; — oOKouyroui mazu BiOpamiiiHoi My(dTH; 4 — eneMeHTH
nepenaBaHHs 00epTabHOIO MOMEHTY BiOpartiiiHoo Mydroro; 5 — nemmndep y BiOpamiiiHiit
MydTi; 6, — Bug pyxy I'PO B pamiameHOMYy HampsMky; 7; — Bujx pyxy ['PO B ochoBOMY
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Hanpsvky; 8 — Bua ['PO; 9 — ximekicte ['PO; 10 — mexanizm 3aBantaxenns ['C; 11 —
po3tamryBanus ['C; 12, — posramryBaHHs po3BaHTaKyBaIbHUX OTBOpiB I'C; 13 — KiIBKICTH
po3BaHTaXyBaIbHUX OTBOpiB y ['C. SIKIIO B KOHCTPYKIIT MICTUTHCSA KUTbKA 1MCHTHYHUX
KOHCTPYKTUBHHUX €JIEMEHTIB, TO iX KUIBKICTh JOIITBHO 3aluCcaTH BiIMOBIIHUM CTETICHEM,
HAIIPUKIA Ba eIeKTPoaBUryHH — (13)% a sKIIO MICTHTBCS KilbKa Pi3HHX KOHCTPYKTHBHHX
€JIEMEHTIB OJIHOTO BUJY, TO iX JOIIIBHO 3amucaTtd HacTynHUM unHOM: aBa ['PO pizHoro Bumy
— (81U 8).

SAxmo Tpm  cWHTE31  aTbTEpHATUBHUX  KOHCTPYKTHBHUX  BapianTiB ['C
BHKOPUCTOBYBATH TPATUIIIHHUK MeTo 1 MOP(OJIOTIYHOTO aHalli3y, TO KUTBKICTh aJlbTePHATUB

CTAaHOBUTUME. | :lllKi =23887872 Bapiantu. I[IpoBememMo MiJipaXyHOK Te€HEPOBAHUX
j:

aNbTepHATHB JUII 000X MIATPYI MEPINOro iepapXigHoro piBHSA. KiTbKiCTh aabTepHATHB IS
IepIIOi MArPYIH CTaHOBUTHME N, = 2[3=6, @ KUIBKICTh allbTEPHATUB JUIsl APYTOi MArpynu

t . . . . .
NII O = Ztr DKi =13+2[3=9. I[J'ISI I[pyFOFO 1€papx1qur0 plBHH KUIBKICTH aJ'IBTepHaTI/IB
r=1

craHoButuMe N, = 4AB64=2304, a 11 Tpetboro N, = 46[4[3=288. 3arambHa

KUTBKICTh BapiaHTiB I'C mpu BHKOpPUCTaHHI 3allPOITOHOBAHOTO METOJIY CHHTE3Y i€papXidHmX
Ipyn 3 pPO30OHMBKOIO Ha MIiATPYNH 3a JIOIMOMOTOI MOP(OJOTIYHOIO aHai3y CTAaHOBUTHME

| m . .
N, = z |‘J K, = 6[9+2304+288=2646, L0 Maixe Yy 9028 pa3iB € MeHIe, HiX MpH
=1 =

BHKOPHUCTAHHI KJIACHYHOT'O METOJTy CHHTE3Y 3 JOIMOMOT'0F0 MOP(OJIOTIYHOTO aHai3y.

BpaxoByroun Te, 1mo oco0iuBi MOop¢oIOTiUHI 03HAKK BiOparitHol My(pTH — enemMeHTH
oOkouyBaHHs (2) Ta oOkouyroui nmasu (3) MOXKYTh OyTH 4M He OYTH HPHUCYTHIMU Yy IIBOMY
enemenTi I'C, To 6a30BUM JUIs reHepallil OCHOBHUX albTepPHATUB 3AJIMIIAETHCS APYra MiArpyna
MepIIoro iepapxiyHoro piBHsA. Buxonsum 3 1poro, MoxHa BuU3HAUMTH 9 06a30BuX
3reHepoBanux BapianTiB ['C:

1. Ogun pyxomuii B ocboBoMy Hanpsimky ['PO.

2. OiH 9aCTKOBO PyXOMHil B ochoBOMY HampsiMky ['PO.

3. OnuH Hepyxomuii B ochoBoMYy HarnpsMky ['PO.

4. OnuH pyXoMUi 1 OWMH HEPYXOMHUI B ocboBOMY Hanpsmky ['PO.

5. OnuH pyxoMuit 1 OZJMH 4acTKOBO PyXOMHIA B 0cboBOMY HanpsMky [ PO.

6. JIBa pyxomux B ochoBOMY Hampsmky ['PO.

7. JIBa 4aCTKOBO pyXOMHUX B 0ChOBOMY HarpsiMky [ PO.

8. JIra HepyxoMux B ocboBoMY HampsiMky I PO.

9. OnuH HepyXOMUi 1 OIMH YaCTKOBO PYXOMHiT B ochoBOMY HampsiMmky ['PO.

[IpoBiBmM aHali3 KOHCTPYKTHBHHX pIINEHh 3a 3reHepoBaHUMHU 9 BapiaHTaMHu,
oTpuMaHno 5 mpare3gatHux KoHCTpyKIii ['C, Ha sKi o1aHo 3asBKK Ha BUHaXoau (puc. 4).
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PucyHok 4. CuHTe30BaHi MOJielli TBUHTOBUX CeMapaTopis:
a) I'C 3 oxHiero pyxomoro cripamio (3asBka Ha nat. U 2012 12039)6) I'C 3 oHi€r0 pyXOMOKO i 0JTHi€r0
HepyxoMoto cripaisamu (3asBka Ha nmat. U 2012 14771)) I'C 3 o1HUM 4aCTKOBO PYyXOMHM
Ta HEPYXOMHMH CIipaisIMU;
r) I'C 3 ogHieto yacTkoBO pyxomoto cripauito (II1 Vkpainu Ne 4116);n) I'C 3 1BoMa pyXOMHUMH CHipaisiMu
(3asiBKa Ha maT. U 2012 11801); (1 aBuryH; 2 —BiOpauiiiHa Mydra; 3 —4acTKOBO pyxoMa CHipajb;
4 —pyxoma cripaib;
5 —Hepyxoma criipanb; 6 —6yHKep; 7 —BHBaHTaXXyBaJbHUII OTBip; 8 —KopIyc)

Figure 4. Synthesized models of the screw sepatator
a) SS with one movable spiral; b) SS with one mtevad one stable spiral; ¢) SS with one partially
movable and stable spiral; €) SS with two movapleats (1 — engine; 2 — vibration clutch; 3 — paliyi movable
spiral; 4 — movable spiral; 5 — stable spiral; thirk; 7 — unloading hole; 8 — body)

BucnoBkmn. IIpoBeneHO CTpYyKTYpHUI CHHTE3 cemaparopiB 3 TBUHTOBUMH POOOUUMHU
OpraHaMH Ha OCHOBI MOP(]OJOTIYHOTO aHali3y 3 MOKPAIIeHHMMH TEeXHIKO-€KOHOMIYHUMU
XapaKTEePUCTHKAMH i BUOPAHO s/l KOHKYPEHTO3IaTHIX KOHCTPYKITiii.

3arponoHOBAaHO BIOCKOHAIUTH METOJI CHHTE3Y I€papXidyHHX TPYI 3a JIOTIOMOTOIO
MOP(}OJIOTTIHOTO aHaITI3Y IIITXOM MOJILTY OKPEMHX I'PYIT Ha HiATPYIIH.

Jlns  3abe3nedeHHs] Kpalioro BHKOHAHHS TPOIeCy cemapariii  3almporioHOBAHO
BUKOPHUCTOBYBATHU BiOparliiiHi My(TH 3 00KOUyIOUMMH eJIeMEHTaMH1 Ta Ia3aMH, 110 J03BOJIIIOTH
OTpUMATH MEpiOJUYHI Ta HEMepioAWYHI PO3YEIJIeHHS MiBMY(PT 31 3HAYHOIO KIJIBKICTIO
IPOBEPTAHb.

Conclusion. Structural synthesis of separators with the scregrating members taking
advantage of the morphological analysis with theprowed technical — economic
characteristics has been carried out and some daivg@eonstructions have been chosen.
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It was proposed to improve the method of the hadriar groups synthesis taking
advantage of the morphological analysis while degdome groups into subgroups.

To provide better separation process it was prapdseuse vibration clutches with
rolling elements and slots, which make possibleliain periodical and non periodical semi-
clutches disconnection with a great number of piregpp off.
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