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3 memoio nioguweHHs HAOIUHOCMI PYHKYIOHYBAHHA 2BUHMOBUX POOOYUX OP2aHi8 pPo-
3pobaeno ookamuutl incmpymenm. /s U3HAYEHHS IX Xapakmepucmuk po3pooneHo i 6Ucomos-
JIeHO eKkcnepumenmanvie oonaonanus. Busedeno ananrimuyni zanedxcHocmi ma nodyooeani
epaiuni 3anexdcnocmi npoexyiu curu yoapy Pu 6 mouyi konmaxmy, cuau kowmaxkmy Pr midc
oehopmyouum nyaHcoHom ma 26UHMOBUM pobOYUM Op2anoM, cuiu mepms F midic depopmy-
HOYUM NYAHCOHOM MA 26UHMOBUM POOOYUM OP2AHOM 610 Kyma ¢ KOHMAKmy 0e@hopmyouo2o
NYdHCOHA 13 2BUHIMOGUM pOﬁOQLUIrI OpPcaHoOM.

3 11020 00NOMO0I0 MOJICHA NPOBOOUMU OOCTIONCEHHA 3 MONCIUBICIIO MOOCTIOBANH
8I0NOBIOHUX NPOYECIE 8 WIUPOKUX OIANA30HAX 3 GUCOKOIO MOYHICMIO 8 ABMOMAMU308AHOMY pe-
JHCUMI KepyB8aHHs 3 (hikcayicto HeobXIOHUX pe3yabmamie 00CiONCEHHS.

Kniouoei cnosa: ooraonanis, npugio, 26unmoeutl pooouuil opean, 0OKamHuil incmpy-
MeHm.

Beryn. KoHceTpykiiii rBUHTOBHX poOOYHMX OpraHiB €KCTPYAEPIiB MOXKYTh MaTH IIMPOKE
BHKOPUCTAHHS y Fally3sX Xap4oBoi Ta nepepoOHOT NPOMHUCIOBOCTI 3aBISKH PO3IIUPEHHM TEXHO-
JIONTYHUM MO>KJIMBOCTSIM 3a PaXyHOK ITIJIBUIIEHOI HaJIIHOCTI Ta BJIOCKOHAJICHOT KOHCTPYKIIIi.

OTtpumaHHs BUPOOIB BUCOKOI SIKOCTI (KOPMOBa CyMiIll) MOKIIMBE 3a CTaOLIbHOT pOoOOTH
eKCTpy/iepa y piBHOBaKHOMY pexxkuMi. [Iporte, Ha npakTuill icHye psja (hpakTopis, K1 BILIHBAKOTH
Ha MPOAYKTHBHICTb EKCTPYAEPa Ta KUIbKICTh BUTOTOBIICHOTO €KCTpyAaTy. ToMy, OUIBILIICTD €KC-
TPY31MHHUX yCTAaHOBOK Ma€e KoedilieHT KOopucHOT il 45-75% 3a 3aJI0BUILHOT SIKOCTI €KCTpy/IaTy.

Ha crajnii npoekTyBaHHS By3J1iB MAalllMH HEJAOCTATHLO YBAarM NMPUIUISETHCS PO3PAXYH-
KOBMM METOJIaM aHaJli3y MpPOILECIB 3HOLIYBAHHS W MPOTHO3YBAHHS PECYpCy, a TaKOK BUSB-
JICHHIO Ha I1i#f cTaJlii MOJKJIMBHX BIIMOB T€XHIUHOI cucTeMH [ 1]. 3 ornsay Ha BaXKIMBICTh JaHOT
npoOJIEeMH CTa€ OYEBHIHOKO HEOOXIIHICTh CTBOPEHHS PO3paXYHKOBHX IHCTPYMEHTIB JUIS 1HIKe-
HEPHOI'0 aHaJi3y BY3J/1iB MalIMH-Bajla pob04Oro opraHa ekCcTpyaepa. Sk nokasas aHai3 BUKO-
PHCTaHHs PO3PaXyHKIB, CPCKTHBHUM 1HCTPYMCHTOM B 1HXKCHCPHIH JISUIbHOCTI € KOMIT FOTCPHI
PO3paxyHKOBI MaKETH, SIK1 J03BOJIAIOTH 3a JOINOMOTOK0 PO3PAXYHKOBMX METO/IB OLIHUTH, SIK
MOBEAETHCSI KOMITIOTEPHA MO/JICJb BY3J1a B pealibHIUX yMOBAX €KCIUTyaTallii, J0noMaratoTh re-
pPEKOHATHCA B MpALE3aTHOCTI HOTro B 3aJaHui nepioj Jacy, 6e3 3ajydeHHs OUIbIINX BUTpAT
yacy it 3aco0iB.

AHaJi3 xocaizkenb i myouaikaniii. [TiaBUIeHHS NTOBroOBIYHOCTI BY3JiB TEXHOJIOTIY-
HOro 00NaIHaHHs, MPOTHO3YBAHHS PECYpCy Ta JiarHOCTYBAHHS BiIMOB TEXHIYHOI CHCTEMH €
Ba)XKJIMBUMH HAYKOBHMHM Ta IHXKCHEPHUMH 3aBJaHHAMH [2 — 4, 8]. Taki 3axoau € 0co0inBoO Ba-
AKIIMBUMH JJIsl EKCTPYEPIB, SAKI MPALIOIOTh 32 YMOB 3HAYHUX TEXHOJIOTTYHHX HaBAaHTAKEHb, LII0
CHPUYMHSE 3HOIIEHHS iX poOOYMX OpraHiB Ta MOMIJIMBICTh BTOMHOIO PyHHYBAaHHSI OKPEMHX
JieTanei.

Jlnst 00uMCIEeHHS MIITHOCTI BUKOPUCTOBYIOTD ITIAXO/AM JIIHIHHOI MEXaHIKU PyIHYBaHHS
[5 — 7]. BoHH [03BOJISIIOTH CTBOPHTH PO3PaXyHKOBI MOJIENI JUIsSl IHKEHEPHOT0 aHalli3y BY3JIiB
«Bal poOOYMIT OpraH» eKCTpyAepa Ta ONTUMI3YBATH iX TAPAMETPH.
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IMocTanorka npodaemu. MeToro poboTH € po3podka CTeHA0BOT0 00IaHAHHS JUIS 10~
CJIIJKCHHS 3MILHEHHs TBUHTOBHMX MOBEPXOHb pOOOUHX OPraHiB eKCTPYAEPIB.

PesyabraTn gocaiakennsi. B poOoTi 10CIiHKEHO YCTAHOBKY ISl TPUTOTYBAHHS KOp-
MoBoi cymimii [9] (puc. | a, 6) y Bursal paMu Ha sKiit 3HH3Y JKOPCTKO 3aKpIIUIEHO €IeKTPO-
JIBUTYH 3 NIPUBOJIOM, a y BEPXHil YaCTHUHI MPUBOY BCTAHOBJICHO MaXOBHK 3 IIKIBOM i BaJIOM
poGouoro oprany. Ha 30BHIIHBOMY JliaMeTpi Bajia )KOPCTKO 3 MOXJIMBICTIO OCHOBOIO Iie-
PEMILICHH BCTAHOBJICHI OKPEMi CEKIIii IIHEKIB, Ha AKHX 10 30BHIIIHBOMY JiaMeTpi Hapi3aHO
no 3...4 BUTKH pi3HHUX KpOKiB. [IpyyoMy NIHEKH BCTaHOBJICHI BIPUTYJ, Y BHIJIAII CYILIBHOT
I'BUHTOBOI JIiHIT. Y BHYTPIIIHBOMY JiaMeTpi BTYJIKH PIBHOMIPHO I10 KOJIY BUKOHAHI MIBKPYIJI
HACKPi3HI a3y B KUIBKOCTI 8...12 WITYK 3 MOKIIMBICTIO BIZIHOCHOTO pyXY, lIpH wBuakocti 1000
1 ObILIe 00/XB.

a) o)

Puc. 1 - KonerpykTuBia cxema /LIl BHFOTOBJAEHHSA KOPMOBOT cyMmii (a) Ta 3araabuuii
BHIJISUL EKCHCPHMENTAILHOT YCTAHOBKH IBHHTOBOIO exeTpyaepa (0):
1 - pama; 2 - Gynxep: 3 - cexuii wHexiB; 4 - npuBix MaxoBuka; 5 - cunyuuii marepian;
6 — Altivar 71; 7 — nepcona/ibuuii Komn’orep
3 METOIO MiJIBUILIEHHS HAIIHHOCTI Ta JIOBrOBIYHOCTI KOHCTPYKI(i TBUHTOBUX POOOUMX
oprasis 0yJI0 IPOBEJICHO Psiji EKCIIEPUMEHTAIbHUX JOCIIKEeHb. B pe3ynbTaTi npoBeeHHs J10-
CIIJDKEHB 13 3aCTOCYBAaHHAM METO/1y 3MILHEHHS 13 3MIHOIO MIKpOreOMeTpii MOBEPXHIi 1 HaKIIe-
MOM OTPUMAaHMI 3MILIHEHUH MOBEPXHEBUH 1Iap 3 mapaMeTpamMH SKOCTI, 110 J03BOJISIOTH CYT-
TEBO MiJIBULIUTHU JIOBIOBIUHICT LUX JeTaied. [Ipu BUKOPUCTAHHI 1ILOrO METOAY 3aJI€XKHO Bij
marepiany aerani (45, 40X, IX15, 30XI'CA, 110I'13J1, 65 I') crynine Hakieny ckjiajaana
20...200 %. ITpu ubomy riuOHUHA ICTOTHO HAKJICNIAHOTO APy cKiIagae 4...8 MM, a B OKpeMHUX
Bunaakax nepesuirye 10 mm. B pe3ynbrari BAKOPUCTAHHS [IBOIO METO/1y 3MIIIHEHHS 13 3MIHOO
MIKpOTreoMeTpii MOBEPXHI 1 HAKIENOM 3'SIBJISETHCA MOKIIMBICTD BApPiOBaTH B IIMPOKHUX MEXKaxX
IpaaicHT 1 IUOMHY 3MIITHEHHA 114 3a0€3Me4YeHHS AKOCTI OBEPXHEBOTO MIapy 1 JOBrOBIYHOCTI
poOoUnX OpraHiB eKCTpy/AepiB MoKa3aHl Ha puc. 2.

6 [oogue 26usma
2-6 podo420 p2aHy
6-3
04 ! 5 TIpouec pyuHbanss S CAamod
Texronoz#a i iaf’ A Wﬁ"’yﬂf’#ﬁ (aparempy podo uae-ﬁf?ﬁn npu {-'u " ya""ﬂf.ft:ﬁ'ﬁ’
CXeMT O0padKY EORERAEY noepryebozo wapy o XOPOKMEUCITURY
= wiagy podo+o20 apeany excnayamalyli jodoyoz0 gozany
13 35 T.
-5

Puc.2 — Texnonoriuna cxema 3adesnedyenHs sKoCTi NOBepXHEBOro wapy odpodxoro ML
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TpaauuiiiHuM € 11X 11, 110 BCTAHOBJIIOE 3B'I30K PEXKUMY 0OpOOKH 3 eKCIuTyaTaliiHUMH
BJIACTMBOCTSMM 3MiLHIOBaHOI jaeTani (1-5). Heposnik Takoro migxoay B TOMy, 110 BUSIBJICHI 3a-
KOHOMIPHOCTI HE € CIPaBEIMBUMH IS IHIIKMX YMOB. Tomy MpH nepexo/ii 10 HOBOro BUpOOy
BHHHKA€ HEOOX1/IHICTh B TOBTOPEHHI TPYAOMICTKHX JOCIIKEHb.

Binein y3aranbHeHUM € 3a0e3MedYeHHs JOBroOBIYHOCTI Je€Tajl B JIBl CTajii, a camMe Ha
nepurii (muisx 1-3) BCTAHOBIIOETHCA 3B'S130K TEXHOJOTTYHUX YMHHHKIB 3 TIapaMeTpaMHu CTaHy
noBepxHeBoro mapy. Ha apyriii (3-5) — BIUIMB 1MX MapaMeTpiB Ha €KCIUTyaTalliiHI XapaKTe-
puctuku aeraneid. [Ipore oOuaBa MiIXOQM MalOTh OCHOBHMH HENOMIK: 1 — BEIHMKY Tpy-
JIOMICTKICTh €KCIIEPUMEHTIB, 2 — 0OMEKEHE YUCIIO TOCIIKEHb MTapaMeTpiB CTaHy MOBEPXHe-
BOT'O 11ApY, 3 — HEBUCOKY TOYHICTH ( B MEXKax TOYHOCTI METO/1y BUMIPIOBAHH:) X BU3HAYCHHS.

Opnak apyruil nuisax He 103BoJsie BUKopucToByBaTH EOM U1 MOZIETIOBaHHS 1 TEXHO-
JIOTIYHOIO NPOEKTYBAHHS MEXaHIYHOT 00poOKH AeTanel 3 ONTUMI3ALIEI0 TapaMeTPiB CTaHy iX
MOBEPXHEBOIO 1Iapy, IO 3a0e31euyI0Th 3a/IaHy JI0BrOBIYHICTE [3 — 4].

Binbur epekTHBHUIM MiAXiA 10 TEXHOIOTTYHOT O 3a0e3eueHHs eKCIUTyaTalliifHUX 1oKas3-
HUKIB JIeTalel, sKuii 0a3yeThCsl HA BHYTPILIHIX 3aKOHOMIPHOCTAX nporecy GopMyBaHHS I10-
BepxHeBoro mapy aedopmanii (nuisixu 1-2 i 2-3). Po3KpuTTs TaKuX 3aKOHOMIPHOCTEH 103BO-
JAUTh TIHOIIEe BM3HAYUTH BIUIMB MAapaMETPiB CTaHY NOBEPXHEBOIO IIapy Ha Mpouec pyi-
HyBaHHA feTaii (3-4) 1 ekcrutyaTaiiiiHi nokasHuku (4-5).

3anponoHoBaHO OOKATHUH IHCTPYMEHT 00epTa€eThCA 3 BUCOKOIO mBHIKIcTIO [10]. Po-
Ooua yacTuHa aeOpPMYIOUHX €JIEMEHTIB NMpH O0OpoOJIeHI HAHOCHUTH YHMCICHHI yJaapH, IJa-
CTHYHO aedopMyrodr 00polIIOBaHy MOBEPXHIO 1 MUTTEBO BIACKaKYIOTh Bl Hel. KpiM yaapy
nedopMyrodi €IeMEHTH 3a Yac KOHTAKTy 3JIHCHIOIOTH BHIVIA/DKYBaHHS 0OpoOIIOBaHOI IMO-
BepxH1. [Inactuuna nedopmariis MeTany 341HCHIOETHCS KEPOBAHOKO IMITYJILCHOIO JI€H0, 1110 3a-
0e3neuyeThesl CUIIOK YAapiB CUCTeMH OOMKIB IHCTPYMEHTY, 1[0 CTATHYHO HABAHTAXKEHUI CH-
71010. BUKOpUCTAHHS CTATUYHOIO MIJITUCKYBAHHSI 1THCTPYMEHTY /10 00poO0JII0BaHOT MOBEpPXHI
J103BOJISIE 30UTBIINTH 11 TUIOILY KOHTAKTY 3 IHCTPYMEHTOM, CIIPUSIOYH 3MEHILICHHIO CIIOTBOPEHB
YIQPHOTO IMIYJIBCY, IO MIEPEAETHCS 1 SMEHILIYIOUYH BTPAaTH eHeprii yaapy. OCKijibKu JeTajb B
npoueci 00poOKu 00epTaeThCs, TO CHIA CTBOPIOE KOHTAKTHI CHIM TepTa. CHITy KOHTaKTy Pk
MiK J1e(DOPMYIOUUM MYaHCOHOM Ta TBUHTOBUM POOOYMM OPraHOM 3aJEKUTh BiJl dKOPCTKOCTI
NMPYXXUHU Ta 11 monepeaHpoi aedopmaliii, koedimieHTa TepTs Mixk 1eGOopMyIOYHUM ITyaHCOHOM
Ta IMCKOM, 4aCTOTH 00epTaHHA AUCKA Ta MacH J1e(OpMYIOYOro MyaHCOHA.

JInsi BU3HAUEHHS 30BHIIIHIX CHJIOBHX MapaMeTpiB Ta IPAHUYHUX F€OMETPHUYHUX (aK-
TOPIB MPOLIECY 3MILIHEHHS ITOBEPXOHb TBUHTOBHX POOOUYHX OPraHiB PO3TJISHEMO PO3PAXYHKOBY
cxemy Ha puc.3. [Ipu obepranni aucka | pazom i3 geopMyrOUuM MYHCOHOM 3 32 TOJAMHHHUKO-
BOIO CTPIIIKOIO BIZOYBAETHCA 31ITKHEHHS OCTAHHBOTO 13 TBUHTOBHM pOOOYHMM OpraHom 2, BHa-
CJIIJIOK 4Oro BiOyBa€eThCs NMPYKHO-TJIACTHYHA JeOpMallis MOBEPXHEBOT'O MIapy I'BHHTOBOIO
poboYoro oprasy i SIK HacIiI0K - HOro 3Mil[HeHHs. 3a0e3ne4yeHHs] KOHTAKTy Je()OpMyHYoro
MyaHCOHA 3 3 TBUHTOBUM POOOUYUM OPraHOM 3/1HCHIOETHCS 32 JOTIOMOT'OO IPYKUHH CTUCKY 4.

Cuiny KOHTaKTy P MK Je(OPMYIOYHM ITyaHCOHOM Ta TBHHTOBHM POOOYMM OpraHOM
3aJIeKUTh BiJl )KOPCTKOCTI MPYKUHHU Ta 11 monepeanboi aedopmaitii, koedimieHTa TepTS MiXK
neGopMyrOuUM MyaHCOHOM Ta JMCKOM, 4acTOTH OOEpTaHHA AMCKAa Ta MacH JIe(OopMyrH4Ooro
nyaHcoHa. Ha 0CHOBI po3paxyHKOBOT CXe€MH Ha pUC. 3 BCTAHOBIIIOEMO CITiBBiJHOLICHHS:

ki (8+h)+F, +mR,o’
r,

=cos(a+p), (1)

ne ksi —xopcTkicTs npyxunu, H/M; 6 — nonepeaus aedopmartis npyKuHu, M; F;j — cuna teprs
MK AepOopMyIOUYHM ITyaHCOHOM Ta auckom, H; ms — maca 1epopmyrodoro rnyaHcoHa, Krj Ry —
pajiyc po3MILIEHHS LIEHTpa Baru Je(OopMyIOHOro IyaHCOHA BiJHOCHO LIEHTpa 0OepTaHHs
JIUCKa, M; () — 4acToTa 0OepTaHHs JUCKa, paj/c.
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Cuiy TepTs Mik 1e(OPMyIOUHM MyaHCOHOM Ta AMCKOM BU3HAUAEMO 3a (POPMYIOIO:
F, =P sin(a+B)uy,, (2)

1€ 11 — KOE(IIIEHT TePTA MK OBEPXHAMHU Ae(POPMYIOUOT0 MyaHCOHA Ta JUCKA.

T | \2

Puc. 3 — Pozpaxynkopa cxema npouecy 3sMillHeHHs NNOBEPXOHbL TBHHTOBHX PoBouMX oprauis qedopmyounM nyanconom:
1 — auek, 2 — rBHHTOBHIE pobounii opran, 3 — nedopmyrounii nyancon, 4 — npyxnua

Cuny teptsi Mk 1eOPMYHOYHUM MyaHCOHOM Ta TBUHTOBUM POOOYMM OpPraHOM BH3Ha-
4aeMo 3a (POpMYIIOIO:

F,=P . 3)

t

ae W2 — KoediuieHT TepTs MK MOBEPXHAMH Ae(POPMYIOUOro IyaHCOHA Ta TBUHTOBOIO podo-
4Oro oprasy.
[TincraBnsitoun y piBHsHHSA (3), 3HAX0AUMO

_ ky(3+h)+mRo*
2 (1-tg(a+B)n, )cos(o+p) Ha-

4

[1pu upomy cuity TepTa MizK 1€()OPMYIOYHM ITYaHCOHOM Ta TBUHTOBUM pOOOYHMM Opra-
HOM PO3KJIaJa€MO Ha BEKTOPH B HANPSIMKY OCEH y Ta z:

F, =F,cosa; (5)

3

F, =F,sina. (6)

!

JlocmiuKyroun yJIapHy B3a€MOJII0 1e(OpMyIOUOro MmyaHcoHa i3 TBUHTOBUM POOOYHM
OpraHoM, BpaxOBYEMO JIMIIE JIK0 MHUTTEBOI CHJIM yHapy P7 sAKa € BEJIMKOI, ajie TaKoo, 110
CTBOPIOE IMITYJIBC 13 CKIHYCHHOIO BEJIHYHHOIO:

S= [ B, (7)

1€ 7, — OYaTKOBHI MOMEHT 4acy, C; Ty, — TPHBAIICTh yaapy, C.

. . . . § . . .
ITix yac 3iTKHEHHs TBEPAMX TiI Ty, Mae nopsnok 107 c. Sk Bigomo i3 TeopeTHyHO
MEXaHIKH:

13



TexHiuHMii cepBic arpoNPOMHCIIOBOIO, JICOBOr0 Ta TPAHCIMOPTHOT0 KOMILIEKCIiB
Technical service of agriculture, forestry and transport systems ~ Nell’ 2018

Slzms'Vx_ms'ffa (8)

ne V, — KIHILeBa BITHOCHA IIBH/KICTh PyXY Ae()OPMYIOUOro IyaHCOHa, M/c; V/;; — movyaTkoBa
BIIHOCHA LIBU/IKICTH PyXy A€()OpMYIOUOro MyaHCcoHa, M/C. m, — Maca J1e(OpMyIoyoro myaH-
COHa.

Jlns Hamoro Bunaaky 7, =0, V,; =0, KiHleBa BIIHOCHA IIBHJKICTb PyXy Ae(hOopMyIo-
4Oro NyaHcoHa V. JOpIBHIOE JIiHIHHIH IIBMAKOCTI V myaHcOHa Ha paziyci Koia yaapHOI
B3aeMOJ1ii pi3aHHA R,. OCKIUIBKH y1ap He € a0COIOTHO MPYKHIM, BBOAUMO KOE(iLlIEHT BiIHOB-
neHHs K, , 110 BpaxoBye ()i3MKO-MeXaHiuHi BJIACTUBOCTI MaTepialiB i JIGKHUTh HA MIPOMIKKY

0< Ky <1. IIpuiimemo cuiy yaapy Pu NOCTIHOI HAa NPOMIXKKY BIl 7, 10 T, . TOMY, NpHUpiB-

HIoroun piBHAHHS (7) 1 (8), BpaxoByuM Koe(ilieHT BITHOBJIEHHS, ITIC/IS BIANOBIIHUX Mepe-
TBOPCHb OJACPKHUMO!

P =K, 5Tk 9)
K2
Kinnesa BiTHOCHA WIBUAKICTD pyXy Ae(OpMYIOYOro MyaHCcOHa:

V=R w. (10)

Bpaxoytouu piBusHHs (10) cuiny yaapy Bu3Hadaemo 3a GopMyInor:

R’+R; 2R R, cos| 180 arccos(l - i] +arcsin
R

3

P=K, . (1D

T

K2

Ha ocHOBI nmpuBeIeHHUX BHIIE PIBHAHL OyayeMo rpadiku 3aeKHOCTI NPOEKLIN CHiln
yaapy Pu B TOYIl KOHTAKTY, CUJIM KOHTaKTy Pr MK 1eQOopMyIOUNUM IIyaHCOHOM Ta TBUHTOBUM
poOOYMM OpraHoM, CHIM TepTs Fp MK Je(QOpMyIOUHM ITyaHCOHOM Ta I'BUHTOBUM POOOYMM
OpraHoM BiJI KyTa 0. KOHTaKTy JAe(OpPMYIOYOro IyaHCOHa i3 TBUHTOBUM POOOYMM OPraHOM 3i
CTOPOHU 'BUHTOBOIO podouoro oprany npu Ry=5Smm, R1=100mm, R3=20mm, 1=0,7 (puc. 4, 5).

2000
Pl
Py Fa Pr. H

1500

1000

500

4
I, vy

Puc. 4 — I'padikn 3anemnocreii npoexuiii cuan yaapy P, CHIH TepTa Mixk 1eopMy0UHM MYAHCOHOM Ta TBHHTOBHM PoGouHM opra-
HOM Fi2 TA CHJIH KOHTARTY Py Misk 1epopMyH0MHM NYAHCOHOM Ta TBHHTOBHM PoGOYHM OPranoM Ha Bick I Bill IePeKPHTTS IBHHTO-
BOTO pofouoro oprany Ta 1eopMyHOHOTo MyaHCOHA
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Puc. 5 - I'padikn 3anexnocreil npoexuiii cuan yaapy Pu, cuian Teprs Mik 1edopMy0unM NyancoHoM Ta FTBHHTOBHM pobounm opra-
Hom Fpy ta cnau KoHTaKTy Pi ik 1edopMyounm nyanconoMm 1Ta reHHTOBHM poGouHM OPraHoM Ha Bichk y Bil NepeKpHTTH FBUHTO-
BOT0 pohovoro oprany Ta aedopMylU0ro nyaHcoHa

I3 rpadikiB Ha puc. 4 1 5 6GaunMo, 110 30UIBIICHHS MEPEKPUTTS TBUHTOBOIO poOOYOTro
oprany Ta AepOpMYIOYOro IyaHCOHA IPHU3BOAUTH A0 3POCTaHHA CHJIOBHX IIapaMeTpiB,
HaMOLIBLIMH PICT BUHHKAE MPH 30LIBIIEHH] IEPEKPHUTTS TBUHTOBOrO poO0OY0Oro oprasy Ta je-
(dbopmyr04oro myaHcoHa rnmoHaja 3 Mm.

Tomy A0LJIBHO HAAIITOBYBATH YCIO TEXHOJIOTIYHY CUCTEMY 3MILHEHHS 13 EPEKPUT-
TSIM TBUHTOBOT'O po00Yoro oprany ta Ae(GopMyrdoro myaHcoHa J0 3 MM, 110 3a0e3Nne4yuTsh
30UIBIIEHHS pecypcy poOOTH YCTaHOBKH.

Benuunza nmepekpuTTs rBUHTOBOrO poOOYOro oprany Ta J1epopMyryoro rnyaHcoHa €
3MIHHOIO B 4aci i BU3HAYA€ThC 3a (DOPMYJIOK0:

h(t) = R,(1-cos(a.—mt,), (12)
1€ Ik — Yac B3acMOAI1 MK 1IehopMyIOUHM ITyaHCOHOM Ta TBHHTOBHM pOOOYHM OPraHOM i 3HaXO0-

h
arccos| 1——
3

AuThest B MeKax 0 <7, <

®
KpyTtHuii MOMeHT ju1s 06epTaHHs JUCKa 3HaX0QMMO 3a (popMyJI010:
M =R, (P, +F,cos(a+B,)+ P, sinocosB,) . (13)
[ToTyXHICTh MPOLECY 3MIIHEHHS BU3HAYAEMO 13 BIJIOMOTO PiBHSHHS:
Mn
N= , (14)
9750

Jie n — JacTtoTa 00epTaHHs AUCcKa, 00/XB.

Ha puc. 6 ta 7 noGynoBaHo rpaiky 3aje;KHOCTI KPYTHOI'O MOMEHTY Ta MOTYKHOCTI
JU1s 00epTaHHS QUCKA BiJl BEIMYUHHU NIEPEKPUTTS TBUHTOBOrO poOOYOro oprany ta jedopmy-
I04OT0 ITyaHCOHA, JIe TAKOK MOYKHA TO0AYUTH, 1110 30UIbLICHHS IEPEKPHTTSI TBUHTOBOTO pobo-
4Oro opraty ta Jae(GopMyr4oro nyaHcoHa MpHU3BOIUTH /10 3pOCTAHHS KPYTHOTO MOMEHTY Ta
MOTYKHOCTI B MPOILIECi 3MIIIHEHHSI TBHHTOBOTO POO0YOro Oprasy.
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1. vt

Puc. 6 — I'padix 3aneKHOCTI KPYTHOIO MOMEHTY V15l 00€PTAHHA IHCKA B/l NEPEKPHTTA FTBHHTOBOTO PpodoUOTo Oprany
Ta aedopmyodoro nyancona Ry=5mm, R;=100mm, R;=20mm, p,=0,7

V, kKB1

I, v

o 05 1 1.5 2 25 3 35 4

Puc. 7 - I'padik 3anexnocTi noTyxHocTi 115 06epTaHHs IHCKA Bil NePeKPHTTH IBHHTOBOI0 Podovoro opramy
Ta Jedopmyrovoro nyancona Ry=5mm, B,=100mm, R:=20mm, p,=0,7

Jlns mpoBeieHHsT eKCIIepUMEHTAIbHUX BUIIPOOYBaHb Ta BCTAHOBJICHHSA 1X XapaKTepH-
CTHK pO3po0JIEHO 1 BUTOTOBIICHO €KCIIEPUMEHTAIILHY YCTaHOBKY puc.8a, a 3arajbHUi BUIIISL
Ha puc. 80. ExcniepumenTanbHa yCTaHOBKA CKJIAZIAETHCS 3 UcKa |, enektpoasuryHa 2, nedop-
MYIOUl IIyaHCOHM 3, TBUHTOBOrO podo4oro oprany 4, 3anobikHow Mydroro 5, MoHiTOpa 6,
nepconanbHoro komm’torepa (I1K) 7 Ta nepersoprosaya yactoru (ALTIVAR 71) 8, miaruck-
HUI eJIEMEHT MmyaHcoHa 9, kpuiika obkaTHoro incTpymenTa 10.

a) 0)

Puc - 8. EkcnepumMeHnTa/IbHA YCTAHOBKA /1S POBEICHHSA 10 CTiIZKeHb !
a) - 3arajJbHMi BUrasa; 6) - Burasa o6KaTHOTo iIHCTPYMEHTY B posiGpanomy Burasi
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JUs mokpauieHHsS TOYHOCTI Ta 3pYYHOCTI TNMPOBEACHHS JOCTIAIB Y KiHEeMaTHYHHH
JIQHIIOT CTEHJa BMOHTOBAHO aBTOMAaTH30BaHMil eeKTponpuBif [1], skuil BKiIro4yae Tppoxdas-
HUIA aCMHXPOHHHMH €JIEKTPOABMIYH, IO KEPYEThCSA mNepeTBopioBaueM vactoTu (Altinar-71)
(IT4) 3 I1IK 3a nomomororo nporpamuoro 3abesnedenns Power Suite Bepcii 2.3.0. 3aBasxu wik
nporpami 3JIIACHIOETLCA BUOIP HEOOX1IHOT YacTOTH OOEpTaHHs Bajia JABUIYHA 1 MPOBOJAMBCA
itoro 3anyck. [Ipu kepyBaHH1 poOOTH IBUTYHA € MOKJIUBICTD IJIABHOIO HAPOIYBAHHS Ta 3MEH-
IICHHA HOro yactotu obepraHHsa B Mexkax Big 0 mo 1460 00/xB., 110 103BOJIAE BUKOHYBATH
JMOCTIDKEHHSA CTaTHYHHUX 1 JUHAMIYHHX TpoiieciB. KpiM TOro, icHye MOMJIHMBICTh BKITIOUCHHS
peBepcy Bajia ABUTYHA. JlaHi po BUTPATH €HEPril i BEIMYUHY 00epTalbHOrO MOMEHTY Ha Baly
€JIEKTPOIIPUBO/A, B 3aJE€KHOCTI BiJl HABAHTAXKECHHS, B YCTAHOBJICHI TEPMiHHM 4Yacy y BHMIJII
TaOIMYHUX JaHUX Ta rpaiyHUX 3aJIeKHOCTEH BiIOOpakalOThC HA MOHITOP JUCILIEs
KOMIT'I0Tepa y BIJICOTKaX BiJ{ HOMIHAJIbHUX BEJIHUYHH.

Jns noOyaoBH rpadivyHuX 3aleKHOCTEH BUKOPUCTOBYIOTHCA MaKCHMalIbHiI 3HAYECHHA
naocniaaux jganux. Pobounii TepmiHan nepeTBoproBada 4aCTOTH J03BOJIs€E BlLoOpakaTH Horo
XapaKTePUCTHKH, EJICKTPUYHI BEIHYMHH, po00OYl mapaMeTpd 1 HECHPaBHOCTI; 3MIHIOBATH
HacTpoiku 1 koHdirypaunito [TU; kepyBaTu rneperBoproBavyeM B JJOKATLHOMY PEKHMI 3a JIOMNO-
MOTO0 KJIaBIaTypH MICHIA MJAKIFOYEHH 10 KOMIT IoTepa; 30epiraT 1 BIIHOBIIOBATH KOH(ITY-
pailio B eHeproHe3aJexHii maM’aTi TepMiHaa.

BipryaneHuii ocumiorpad npusHayeHWE s BigoOpaskeHHs craniB ITY 1 jioro
BHYTPIMIHIX 3MIHHUX Y (pyHKUIT yacy i B yaCTOTHIH 00JacTi 3 HaBEJACHHIM pE3yJbTaTiB MO-
MEHTIB (puc. 9).
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Puc - 9. Bikno ocunstorpaga 3 pesyjibTaTaMn MOMeHTiB:
1- Buxiana yacrora; 2-KpyTHHIE MOMEHT; 3- NOTY:KHICTE IBHIYHA

KiJnbKICTh TOUOK /7151 TporieciB Moske Oyt BuOpano B mexkax 10...1000, kpok 3a yacom
0,1...100 c. MakcumasibHa KUIBKICTH BUMIPIOBaHb (TOYOK), IKE MOKe OyTH 3aHCcaHo B I1aM’ ITh
neperBoproBaya, craHoBuTh 4000. MakcumanbHa KiUTBKICTh BUMIPIOBAaHUX CHTHAJIIB y Scope
Moke OyTu He Outblue 4, TOMY NpH 3HATTI Ounbie 1 CUrHANY KUIBKICTH TOUOK JUISL OJJHOTO
CUTHaJTy rpomnopuiiHo 3menyetses: 2 — 2000, 4 — 1000.

BucuoBok. Po3po0iieno excriepumenTansie 00s1aiHaHH 11 TPOBEACHHS JOCTIPKeHb
3MIIHECHHS TOBEPXOHb 'BUHTOBUX POOOYHMX OpraHiB, SIKE€ y MOBHIi Mipi J03BOJISE MPOBECTH
EKCIIEPUMEHTAJIbHI JIOCITI/DKEHHS [IMX CHCTEM 3T1IHO PO3POOICHHUX 1HKEHEPHUX METO/HMK, a
Bukopuctannsa ITY cepii Altivar 1 [1K 3 nporpamaum 3a0e3neuennsm PowerSuite Bepcii 2.3.0
JI03BOJISIE TIPOBOJAMTH 111 TOCIIPKEHHS 3 MOMKIJIMBICTIO MOJICTFOBAHHS JIOCITIKYBAHUX MPOLIECIB
B IIMPOKHX Jllara30Hax 3 BUCOKOK TOYHICTIO B aBTOMATU30BAHOMY PEKUMI KepyBaHHS 3 (iK-
caui€ro HeOOXIAHUX Pe3yJIbTaTiB JOCIIIDKEHHS.
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Summary

Lyashuk O.L., Diachun A.Ye. Klendiy V.M. Tretyakov O.L. Stand equipment and
theoretical study of strengthening the screw surfaces of extruders’ working bodies

To increase the reliability of the screw working bodies operation, a lining tool is de-
signed. Experimental equipment was developed and manufactured to determine their charac-
teristics. The analytic dependences are developed. The graphic dependences of the projections
of the impact force Py in the contact point, the contact force Px between the deforming punch
and the screw working body, the friction forces Fi> between the deforming punch and the screw
working body from the angle a of the contact of the deforming punch with the screw working
body are derived.

Its application makes it possible to carry out researches with the possibility of modeling
the corresponding processes in wide ranges with high accuracy in the automated control mode
with fixation of necessary research results.

Keywords: equipment, drive, screw working body, lining tool.
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