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PE®EPAT

bimincekuii C.C. OOrpyHTyBaHHS NapameTpiB KOMOIHOBAHOTO IiJIKOIYBaJbHO-
cenapyrJoro podoJoro opraHHa Kaproruie3oupaibHoil MammHan (J{MIIOMHNI TPOEKT,
YMaHCBbKUH HalllOHAJBHUN YHIBEpCUTET caaiBHUITBA, 2024: mosCHIOBaJIbHA 3alUCKa
Ha 54 cTOpiHKaX, y T.4. 4 po3aiiiB, 22 pucyHkH, 11 tabmuie, 12 mxepena giTepaTypH).

Y AWIIIOMHOMY TPOEKTI BHUPIIIYETHCS aKTyalbHOT MPOOJIeMU — MiABHUILEHHIO
SIKOCTI pOOOTH KapTOIUIe30MPaIbHUX MAIUMH IUIIXOM PO3pOOJICHHS KOHCTPYKINT Ta
OOTPYHTYBaHHSI TapaMeTPiB KOMOIHOBAHOTO TIiKOMyBaIbHO-CEMapy0doro pooovoro
oprasxa.

AHani3 BIIOMUX CIOCOOIB 1 MPUCTPOIB JJI cemnapailii KapTOIUITHOTO BOPOXY
MOKa3aB, IO MIJIBUIIUTH €(QEKTUBHICTh cemnapaiii Ha MPYTKOBOMY TpaHCIOpPTEpPl
MOJKJIMBO 3@ PaxXyHOK MOINEPEIHbOTO PYHHYBaHHS IM1JKONAHOI0 0yJIbOOHOCHOTO 1Iapy
3 OJIHOYAaCHOIO YAacCTKOBOIO HOTO cemapalfi€lo IMepea IMOoJavyer0 Ha OCHOBHHIMA
Cenapylouuid TpPaHCHOPTEP, PIBHOMIPHOIO 3aBAaHTAKCHHS BOPOXOM BCIM ILUIONI
Cenapyrouoi MOBEpXHi, 301IbIIEHHAM 4Yacy nepeOyBaHHsS BOPOXY Ha TpaHcroprtepi. B
pe3yabTaTi  JOCHIKEHb  OOIPYHTOBAHO  KOHCTPYKUIMHO-TEXHOJOTIYHY  CXEMY
KOMOIHOBAHOTO IT1/IKOITYBaJIbHO-CEMapy0uoro poboyoro opraia KapTorie30upaibHOi
MalllMHU, SKUW BKIIOYA€ aKTUBHI NPYTKOBI Oapabanu 1 macuBHHUM V-momiOHMI
PO3MOAUIBHUK BOPOXY.

Mema pobomu — TIIBUILIEHHS SIKOCTI POOOTH KapTOIUIE30MpaTIbHUX MAIIHH
LUISIXOM pO3pOOJIEHHS KOHCTPYKIIi Ta OOIPYHTYBaHHS IMapaMeTpiB KOMOIHOBAaHOTO
M1KOMYBaJIbHO-CENapyroyoro podovoro opraHa.

06 ’exm Oocniddcenb — cemaparliss KapTOIUITHOTO BOPOXY Ha MiAKOMYBaJIbHO-
cernapyrouoMy poOoduoMy OpraHi KapTorie30upaibHOT MaITUHU.

lIpeomem Oocniodceny — BIUIMB TAapaMeTPiB  M1JAKOIYBaJIbHO-CENapy0uoro

po0O0YOro oprana Ha MOKa3HUKH SKOCTI pOOOTH KapTOoIie30MpaibHOI MAIIIMHHY.

Knrouosi cnosa: 30upanHst KapTOIUT, KapTOIUIe30MpaibHa MalllMHA, Cerapaitis,

I1KOMyBaIbHO-CENapyOUYril poOOUYuil opraH, KapTOIJISTHUNA BOPOX.



BCTYII

AKTyaJbHicTh TeMH. KapTOmispcTBO € BaXKIMBOIO Taldy33i0 BITYH3HSHOTO
ClIbChKOTrOCTIoapchbkoro BupoouuiTea. Kadiner MinictpiB Ykpainu 21 sxoBTHs 2020
poky yxBanuB KoHuermniito aep»aBHOi LHIJIOBOI MPOrpaMy PO3BUTKY MPOMHCIOBOTO
kaproruipctBa Ha mepion no 2025 poky. Ouikyerbes, mo peamizamis [Iporpamu
3a0e3neynTh 301TIbIICHHA OOCSTIB BHPOOHHUIITBA BHUCOKOSAKICHOI HACIHHEBOI Ta
MPOJOBOJIBUOT KAPTOIUTL Ha TMPOMHUCIOBUX IUIOMAX Yy CUIBCHKOTOCHOJAPCHKUX
nignpueMcTBax. B cepenHbOMy 3a OCTaHHI I’SITh POKIB CLIBCHKOTOCHOJAPCHKUMU
MIAITPUEMCTBAMHU KapTOoIUll BUPOOsieThes 10 0,428 MIIH TOHH, 110 CTAHOBUTH JIMILIE
JBa BIJICOTKU 3arajabHOTO BUPOOHUIITBA, a pemira 10
21 muH TOHH, a00 98 BiJCOTKIB 3arajbHOTO OOCSTY BUPOOHHUIITBA, BUPOOJISIETHCSA Y
rocrnofapcTBax HaceneHHs. OqHa 3 NPUYMH Majioi YaCTKW BUPOOHHULTBA KAPTOILIL Y
CUIbCHKOTOCTIONIAPCHKUX ~ TMIAMPUEMCTBAX TIOJIATAE€ Y  BIJICYTHOCTI  €(EeKTHUBHOI
BITUM3HSAHOI KapTOIJIE30MpabHOI TEXHIKA TPU BUCOKUX IL[IHAX HA 1HO3EMHI MallIMHU.

30upaHHs KapTOIUIl € HAMOUTBIIT TPYIOMICTKUM TIPOLIECOM Y ii BUPOOHHUIITBI, Ha
akuii  npumagae  45-60% 3arampHmx BuTpaT mpari. JlocBim - eKcruryartartii
KapTOIUIe30MpAIbHUX MAIllMH TOKa3ye, 10 BOHM HE 3aBXKAU 3a0€3MeUyIOTh SIKICHE
30UpaHHs KapTOIUIl, MalOTh HU3bKY HAJIHICTh BUKOHAHHS TEXHOJOTIYHOTO MPOIIECY,
OCKIJIbKM OCHOBHUHM cemnapyrouuid poOouMii OpraH HE3aJ0BIIbHO BHKOHYE CBOIO
¢ynkuiro. i oTrpumaHHs Oynb0 HEOOXIHOI YMCTOTH 30WpaibHI arperaru
3aCTOCOBYIOTh Ha 3HMKEHUX HIBUAKOCTAX 1 BUKOHYIOTH JIOOUYHMIIEHHS BpPOXKal0 Ha
KapTOIJIECOPTYBATbHUX IMyHKTaX, IO TMPU3BOJUTH A0 30UIbIIEHHS BHUTpaT Ha
BUPOOHHUIITBO KapTOIUT Ta 3yMOBIIIOE€ HEOOXI1IHICTh PYyYHOT TIpaIli.

ToMmy CTBOpeHHsA KapToIuie30UpaibHUX MAalIUH, 5Kl 3a0€3Me4yl0Th BHCOKY
AKICTh ~ poOOTH, €  aKTyaJbHOI0 HAyKOBO-TEXHIYHOIO  3ajgadero. Hammmu
OCIIKEHHAMU IIOCTaBJICHA MeTa 3 1 IBUIICHHS SIKOCTI pobotu
KapTOIUIC30MPaTbHUX MAIIMH MIJITXOM PO3pOOJICHHS KOHCTPYKIIT Ta OOIPYHTYBaHHS

napaMeTpiB KOMOIHOBAHOTO MiAKOIMYyBaJIbHO-CEMApyOU0ro pobouoro oprasa.



PO3JILT 1

CTAH MEXAHI3AIIII 3BUPAHHS KAPTOILII I
SAJAYI JOCIIKEHD

1.1 Ocob61uBOCTI MEeXaHI30BAHOTO 30UPAHHS KAPTOILII

AHami3 3arpaT mpaill Ha TEXHOJOTIYHHM MpoIec BUPOOHUIITBA KapTOILIL
MoKa3ye, 1o 30UpaHHs € HAaHOLIbIIT TPYAOMICTKUM MPOLIECOM Ha KU mpunanae 45-
60% 3arampHux Butpat [19].

3HauyHa TPYJIOMICTKICTh 30MpaHHS KapTOIUIl TMOB’S3aHAa 3 THUM, IO OyiInOU
3HAXOAATHCS B IIApl IPYHTY 1 TOMY HAMOLIBII HAJIIMHO 1 MOBHO MOXYTh OyTH 310paHi
TUIBKM 32 BUKOPUCTAHHS MPUHIUITY 30UpaHHs, 10 0a3yeThbCs Ha MIAKOMYBaHHI
KapTOIUIIHOI TPSAKA 3 HACTYMHOIO cemapaliero Oynb0 Bi Jgomimiok IpyHTy. Lle
OOyMOBIIIOE€  CKJAJHICTh Ta BEJIUKY CEHEPrOEMHICTh IPOLECY, OCKUIbKA MpHU
MIJKOMYBaHHI KapTOIUIAHOI TPSAAKM B KapTOILIe30MpalbHy MAaIIMHY IIOCEKYHIU 3
OJIHOTO MOTOHHOTO MeTpa TpsAlKkH noctynae 6au3pko 100 kr 6ynp6oHOCHOT Macu (1-
1,5 tuc. T 3 KOkHOTO TekTapa). B 1t maci OynpOu craHoBmsATh juiie 2-3%. OnHak,
TPYIHICTh OTPUMAaHHS YUCTUX O€3 JOMIIIOK IPYHTY Oysib0 B Tapy OOyMOBJIEHO HE
TITbKM HEOOXIAHICTIO TMPOCIIOBAaTH 3HAYHY KUIBKICTh TIPYHTY, aje 1 JeIKUMU
HECTIPUATIUBUMH HOTO BIACTUBOCTSAMHU, SIKi MIPOSIBIISTIOTHCS ITi]] Yac 30MpaHHS.

OCHOBHUMH MOKA3HUKAMHM, 110 XapaKTEPHU3YIOTh AKICTh POOOTH KOMOAWHIB €
MOIIKOHKEHHsT Oyip0, TMOBHOTA 30MpaHHS 1 yucroTa Oynmpd B OyHKepi (Tapi) [9].
CyyacHuil kaproruie30upanbHuii KOMOAiH MOBHHEH 30UMpaTH B OyHKEp HE MEHIIEe
97% Bpokar0 KapTOILIi, BTpAaTU BCIX BUAIB HE MOBHUHHI TepeBUIyBaTH 3% (ane He
ounbiie 6 1/ra). Yucrora Oyns0 B OyHKepl (Tapl) MOBUHHA CTaHOBUTH HE MeHIne 80%.
[Tomkomxenus: O0ynb0 3a poOOTH KOMOaliHa Ha JIETKUX, CEPEeAHIX 1 3aCMIUYEHUX
KaMIHHSIM TpyHTaxX He MOBHHHI miepeBunryBaTu 10%, a Ha TIEpPEe3BOIOKEHUX BAKKHUX
rpyntax — a0 5%. IlpoayKTHBHICTH KapTOIUIE30MpaTIbHUX KOMOalHIB MOBHUHHA

ctaHoBuTH He MeHIe 0,15 ra/ron Ha oauH psiok [1, 4].
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I3 3011bIIEHHSM BOJIOTOCTI CHITYYICTh IPYHTY PI3KO 3HMXKYETHCS, a JHUMKICTH 11

TBEPAMX YACTHHOK 301IbIIyEThCA. B pe3ynbraTi 1bOoro map BOpoXy Mif AI€I0 BIACHOT

Baru He PyWHYETHCS, MPUIIUMAE 0 PoOOYHMX OpTaHiB 1 OyJIb0, BHACTIJOK YOTO IIUIMHA
Cenapyr4nXx TPAHCIIOPTEPIB 3MEHINYIOTHCS, TEPEeMIllleHHs Mach Toripmyerbes. 13
3017BIICHHSAM BOJIOTOCTI IPYHT 13 CHIy4YOTO CTaHy MEPEeXOIuTh B IUIACTUYHHUH 1 3a
Bosiorocti 27-30 % cenapailisi IpyHTy BCIX THIIB Ha poOOYMX OopraHax MPakTUYHO HE

BinOyBaeThcs (puc. 1.1) [4].
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Bonoricrs rpyHry. %o

Puc. 1.1. 3anexHICTh IPOCIFOBaHHS IPYHTY (BaXKKUM CYTJIMHOK) BiJl BOJIOTOCTI:
1 — Ha ripauiifHoMy rpoxoTi; 2 — Ha KOJIMBHOMY I'POXOTI; 3 — Ha IPYTKOBOMY

TpaHcropTepi

XapakTep 3MIHM MOBHOTH cemnapailii BOpOXy Ha BaKKOCYIJIMHHUCTOMY IPYHTI
noAiOHUNA 1 JUIsl TPYHTIB IHIIMX THUMIB. Pi3HULS monsirae jauiie B TOMY, IO iX

MIPOCIFOBaHICTh 3aKIHUYETHCS B PI3HUX Jiama30HaxX BOJOTOCTI.
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3a BOJIOTOCTI CYTJIMHUCTUX 1 TJIMHUCTUX TIPYHTIB 25-27% 3acTOCOBYBaHHS

KOMOAaiHIB YCKJIAQIHIOETbCS, OCKIIBKMA JOMIIIKA TIpyHTY cTtaHoBisATh /0-80%.
KoMmbaitH mounHae mpaioBaTd 3 MEPEBAHTAXKEHHSAM, YaCTIIIAIOTh IOJOMKH,
HNPONYKTUBHICTh PIi3KO 3HMXKYETHCS, 3pOCTAIOTh 00 €MH TPAHCHOPTHUX IE€PEBE3CHb
Macu BiJ KoMOaiiHa, pi3KO 3pOCTAlOTh BTpAaTH Oyib0, 3aCTOCyBaHHS KOMOaiHIB 0e3

pobounx-niepedupaviB HEMOKIIUBE.

1.2AHai3 KOHCTPYKUil Ta pe3yabTaTiB [I0CTiIKeHb NPHUCTPOIB AJs
nigBumieHHs1 egeKTUBHOCTI Tmpouecy cemapamii y KapTomie3oupajaibHHUX
MalIMHAaxX

AHami3 JOCHIKeHb 1 MPaKTHYHE 3aCTOCYBAaHHS CeMapaTopiB pI3HUX THIIIB
MOKa3ye, IO B KapTOIUie30MpalbHUX MallMHAaX [Jis MEPBHHHOI cemnapaiii I'PyHTYy
BHACIIJIOK psiy mepeBar (MpoCcToTa KOHCTPYKIIIi, MOKIIUBICTD 3/[IHCHEHHS OJTHOYACHO
3 Ccemapali€l0 TPaHCIOPTYBaHHS IIJacTa Bropy, €(QEKTUBHICTh 3a CEHapyryoro
3IaTHICTIO B YMOBAaX MiJABUILEHOI BOJIOTOCT1) HAHO1IBIIIOTO PO3MOBCIOI)KEHHS HA0Y U
HPYTKOBI TPaHCIIOPTEPHU. 3a pe3ysibTaTaMu J0CiKeHb [3, 6, 11] Oyno o6rpyHTOBAaHO
3HAYEHHS NapaMeTpiB CEMapyrduX TPAaHCIOPTEPIB - MIBUJKICTh PyXy TpaHCIOpTepa
cTaHoBUTH 1,5-2 m/c, noxuna tpancnoprepa — 1,7-2,3 M, mupuna — 1,1-1,2 m, xkyT
Haxwiy - 18-20°.

TakuM 4YMHOM, SIK TMOKa3ylOTh pPe3yJibTaTH aHalizy, €(PEeKTUBHICTh MPOIECY
cemnapailii Ha OCHOBHOMY CEMNapyrouoMy TPaHCIIOPTEpl HEAOCTATHS. 3MiHA IIBUIKOCTI,
JOBXKMHU 1 KyTa WOTO HaXWJIy HE BEAYTh O MOAAIBIIOrO MiABUINCHHS CEMapyrdol
3IaTHOCTI, a 30UIbLIEHHS IHTEHCHUBHOCTI CTPYIIYBaHHS IOJOTHAa TpaHcHopTepa
OOMEXYETHCSI YYTIUBICTIO OyJb0 0 MOMIKOMXKEeHb. OTXKE, ONATBIIOT0 PE3EPBY IS
MOKpAIICHHS SKICHUX I[TOKAa3HUKIB 3a PaxyHOK BJOCKOHAJIEHHS KOHCTPYKIIi Ta
onTUMi3allii peKUMIB poOOTH OCHOBHOTO CEMapyroUuoro TpaHcmopTepa Hemae. Tomy 3
METOI0 TOKpAIIEHHS MPOCIIOBAHHA IPYHTY, OCOOJMBO B HECHPUSTIUBUX YMOBax
30UpaHHs, HEOOX1AHO 3aCTOCOBYBATH JJOJIaTKOB1 IHTEHCU(IKYIOUl MPUCTPOI.

B pesynbrari mmx IOCHIIKEHb CTBOPEHO PI3HOMAHITHI MPUCTPOI HA OCHOBI aHAIIZY

SKMX HAMH3alpOIIOHOBaHA Taka Kiacudikamis (puc. 1.2).



[TPUCTPOI JIISI IHTEHCUDIKALIT [TPOLIECY
CEIAPALI
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[IPUCTPOI, 1110 AIIOTH
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[TOJIOTHO TPAHCIIOPTEPA
HA BOPOX
MIPUBO/IHI MaCHBHI

'

EKCIICHTPUKOBI

Puc. 1.2. Knacudikauist npucTpoiB ais iHTeHCcUDiKaIii mpolecy cenapanii y KapTorsie301paibHIX MaIlllMHaxX
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1.311puBoaHI npucTPOI

[lepma miarpyna MOpUCTPOIB BKJIIOYAE MANblEBI  TPAaHCHOPTEPHU, IO
B3a€MOJIIOTH 3 TIOTOKOM BOPOXY Ha TpPaHCIOpPTEpl, aje uepe3 YCKIaJHECHHS
KOHCTPYKLIi MalllMHA BOHU HE 3HAWIIUIM IIMPOKOTO 3aCTOCYBaHHS.

Jlpyra miarpyna — poTaiiiiHi poOodi OpraHu € HaWOUIbIl YHCETBHOIO.
KnacugikyBatu iX MO>KHa 32 TAKUMHU O3HAKaMU:

1) mo By BUKOHYBAHOI OIepailii B TEXHOJIOT1YHOMY MTPOIIECi:

- nns pyvinyBannsa ['EB 1 cemapaitii 1pyHTYy;

- pyinyBanHs [ EB.

2) TI0 MICITIO PO3MIIIIEHHS B TEXHOJIOTTYHOMY IPOIIEC;

- OZIHOYACHO 3 M1/IKOITyBaHH:M;

- MK M1AKOITYBAaHHSM 1 CEMapalli€ro;

- pa3oM 3 cemnapariiero;

- micys cenaparii.
3) 1O MICIIIO YCTaHOBKH:

- HaJ JIEMIIIAMU;

- MIXK JIEMIIIAMU 1 CeNapyrOuuM TPaHCIIOPTEPOM;

- HaJ| CEeTapyOunuM TPaHCIOPTEPOM;

- 3a cenapyoyuM TPaHCIIOPTEPOM.

BuByeHHsM OiTepiB LHMJIIHAPUYHOI 1 O0YKOmoaiOHOi (GOpMH 3 CYUUIBHUMH 1
NPYTKOBUMHU (IITU(TOBUMHU) JIOTATSIMH, BCTAaHOBJIEHMMU B 30HI I1JKOMYBaHHS
KapTOIUISTHOI TpsIKK 3aiiMaBcst AneceHko B.M. [15]. Bin BcTaHOBUB, 110 HaHO1IbII
NEPCHEKTUBHUM € O0YKOMOAIOHUN OiTep 3 TPHOXPSAIHUM T'BUHTOBUM PO3MILIEHHSIM
mTUTOBUX JIOMIATeH, poOOYa TMOBEPXHS SIKUX - €MacTU4HI Martepianu. JlociimkeHHs
nokKazayid, 1o OiTepu 30UIBIIYIOTh CTYHiHb PO3MYILIEHHS TIPYHTY B 3-9 pasiB y
NOpIBHSAHHI 3 TpaHcnopTepoM. [lapamerpu ekcnepuMeHTanbpHOTO OlTepa Oyiu
TakuMu: giametp no neHTpy 300 MM, Ha kpasx — 220 mMm, 10BXKKHA - 516 MM, TiameTp
mTUPTIB - 12 MM, BiJicTaHb MDK WITUGTAMU — 43 MM, pO3MIIIEHHS OCl 00epTaHHS
OiTepa BuIIe IIOMMHM JieMima - 80 mM. JlonmaTeBuii 6iTep 3 €IaCTUYHOIO ITOBEPXHEIO

mTUTOBUX JIomaTel 3a yactotu obepranHa 560 00/XB 1 MOCTYyHaJbHOI MIBUIKOCTI
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pyxy 1,6 m/c 3abe3neunB CTymiHb PO3MYyLICHHS IPYHTY moHad 95% 3a BeIWYUHH
MOIIKOJKEHHsT Oynp0 110 3%. 3acTocyBaHHSM JIOMATEBUX OITEpIB y KOHCTPYKIIIL
KapToIIe30UpaIbHUX KOMOAHIB MOYKHA JOCSATTH 30UIbIICHHS MPOAYKTUBHOCTI y 1,5
pasu.

Hesin B.B. [5] mocnipkyBaB koMOIHOBaHUM cemapyrounii npuctpii (puc.1.3).
Bin ckiama€eThCs 3 aKkTUBHOTO POTOPHOTO pOOOYOro OpraHa — po3puxjIroBaya, 1o Mae
dbopMmy 3pi3aHOTO0 KOHycCa 3 BICCIO OOEpTaHHS, SKa PO3MIIICHA I KyTOM J0
TOPU30HTY 1 JI0 HANpSMKY PyXy Ta MPYTKOBOI cemapyroydoi noepxHi. Po3puxitoBau
BUKOHAHWI Yy BUIJISJII BCTAHOBJIEHUX Ha Bajy JBOX JUCKIB — OCHOB OUIBIIOIO 1i
MEHIIIOTO JiaMeTpa, 3’€HAHUX MK COO0OI0 MPYTKaMHU, SKi € TBIPHUMHU 3pI3aHOTO
KoHyca. Ha mpyTkax mo TpbOxX3axoJiHii TBUHTOBIM JIiHII BCTAHOBJIEHO €JACTHUYHI

PO3IyIITyBabHI €JIEMEHTH — JIOMATI.

Puc. 1.3. Cxema kapToruiekomnayva:

1 — nemim, 2 — npyTKH, 3 — pO3pUXIIIOBay, 4 — TONaTKU

[TapameTpu po3puxiroBaya Oyiu TakuMmu: aiametp Bepmunau — 200 MM, giameTp
ocHoBU — 400 MM, noBxkuHa — 850 MM, croci0 YCTaHOBKHM JIONATOK — TPhOX3axoaHa

cripaib 3 KpokoM - 280 MM, Bucota jomaTtok — 100 mm,
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KyT ycTaHOBKM — 35-55 rpaa. 3a mBuAKOCTI pyxy arperaty — 0,7-1,2 xm/ron, i
gactoTu obepranHs — 140-200 o06/XB mMOBHOTa BHKONYyBaHHS cTaHoBWIa 93,5-
98,6%, a momkomkeHHs 0ynbp0 — 1,4-4,5%.

Hactenko II.M. [8] mist po3mylieHHs MiIKONAHOTO MIapy TPYHTY Mepen
NOJayer0 HOro Ha cenapyrwouyuid poOouMid OpraH 3alpolOHYyBaB JIUCKOBHIA
IpSAKONITHOMHUK (pHc. 1.4), 0 Mae JionaTteBui 0iTep, KU MpeACTaBisIe CO00I0 1B
JUCKa 3’€JHAHUX METAJICBHUMH IUIAaHKaMH 3 MPOTYMOBAaHMMHU Hakiagkamu. Yacrora
obepranns OitepiB 132 00/xB. Illap Bopoxy, SKHI 3HAXOAUTHCS MDK JIEMIIIEM,
OapabaHOM 1 JHUCKaMU TPSAKOMIAMOMHHKA, MEPEMINLYEThCSI Bropy 0 JIOMATEBOrO
OiTepa, KyTOBa WIBHUIKICTh SIKOTO 3HAYHO BUIA MIBUAKOCTI MEPEMIIICHHS IIapy
BOpOXy. biTep IHTEHCHMBHO Jii€ Ha IIap BOPOXY, 3HIMAE MOro 3 JHUCKOBOTO
IPSAKOMIIMOMHUAKA 1 BUKOHYE BiApuB Oyns0 Bl Oaguuid 1 MOAAE BOPOX Ha

MPYTKOBUI TPaHCTIOPTED.

Puc. 1.4. Cxema AMCKOBOTO TPSIKOMIAHOMHUKA:

1 — nuck, 2 — nemim, 3 — nomareBuit 6itep, 4 — NPyTKOBUN TpaHCTIOPTEP
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JluckoBuil miaKomyBajdbHUI poOoumii opran koHcTpykuii BICI'OM (puc.1.5)
Mae JionateBuil OiTep-posmymryBad 4. JIMCKOBI BHMKONyBajbHI po0OOYl OpraHu
3a0€3IeuyIoTh 3HIKEHHS MacHu IiJkoraHoro Imapy Bopoxy Ha 17-20%, onpnax

MOTPEOYIOTh M1BUINEHOI TOYHOCTI BOJIIHHS KOMOalHa 1Mo psAaKax.

I 4 3 2

i

Puc. 1.5. Cxema koMOIHOBAHOTO T1JIKOMMYBAJIBHOTO POOOYOr0 OpraHa:;
1 — akTUBHMIA JUCK, 2 — TPAHCIIOPTEP, 3 — JeMilll, 4 — JonaTeBuit Oitep

CkBapcku B.T. [11] npoBiB qociiakeHHsI KOMOTHOBAHOTO POTOPHOTO OpraHa -
BIJILIGHTPOBE CUTO 1 KMAAJIKa 3 KPUBOMIHIMHUMU nanblisgiMu (puc. 1.6). Pobounii opran
CKJIAJAEThCS 3 JEMIIIB 1 3 penriTkor, BUKOHAHOK y BUIJISAI MPYTKOBOTO AMCKA 2.
3agHi KPOMKH JIEMINIiB BHKOHAHI E€KBIIWCTAHTHO 0 KIHIIIB TPYTKIB JHUCKa 2.
OcranHili BCTaHOBJIEHUN Ha OAHIN oci 3 3 JIomaTeBUMU po3MyllyBadyamu 4, jonari,
SAKWX BUKOHAHI KUIbIIEBUMH. J[OBXXHMHA MajbIIB JIONATed BUKOHAHA MEPEMIHHOIO IO
JIOBKHMHI, 3MEHIITYIOYHCh 3HU3Y Bropy. JloBKWHa BEpXHIX MajbI[iB pPiBHA TOBKHUHI
HIDKHIX. 3 METOI 3MEHIICHHS 3aMOTYBaHHS BiCEl pO3pUXJIIOBadiB poOOUYUN OpraH
oOnaHaHWI KPUIIHYATKOI0, BCTAHOBJICHUH Ha OJHIN oci 3 po3mymryBadeM. [Ipu pyci

MalIuHU B3JIOBXK TPSAOK JieMimn 1, miAKOMYIOTh TPSAAKA KapTOIUIl 1 TOMAI0Th iX 10
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POTOPHUX POOOYMX OpraHiB po3puxiaroBada 4, ski, 00EPTAIOYHCH HA3YCTPId OJUH
OJIHOMY, 3aXBadylOTh IIap BOPOXY 3 JIEMINIB, Ai0Th Ha Horo, pyhHywTh ['EB,
CenapyloTb 4aCTHUHY MOJPIOHEHOTO IPYHTY uepe3 MPYTKU AKMCKA 2, a pelTy Macu

BOPOXY IOJAOTh HA MPYTKOBUHN TPAHCIIOPTED.

Puc. 1.6. CxeMa KOMOIHOBaHOTO MIJKOITyBaJIbHOIO poOOYOro opraHa:
1 — nemim, 2 — pemiTka, 3 —BiCh, 4 — PO3PUXIIIOBAY, 5 — TPAHCIIOPTEP

[ITap BOpoXy MiJ JIi€}0 TAKOTO pOOOYOTO OpraHa iIHTEHCUBHIIIE MPOCIIOETHCSA Ha
PYTKOBOMY TPaHCIIOPTEPi, IO 3a0e3Medy€e BUCOKY Cemapyrody 3/aTHICTh MAllWHU B
[IJIOMY TIPH TMOIIKOPKEHH1 OyIh0 HIKYE TOMYCTUMUX.

Haii0inpm  JOIIIBHO  3aCTOCOBYBaTM pOOOYMI OpraH Takoro THUITY Ha
BAXKOCYTJIMHUCTUX 1 CYTJIMHHCTUX IPyHTaX, Ha AKUX po0OOTa CepiiHWX MAaIIuH
HEe3aJI0BUIbHA, a 3aCTOCYBAaHHS MAIlIMH 3 KOMOIHOBAaHUM POTOPHUM OPTraHOM 301IIBIITY€E
cemapamito B 1,5-2 paza. PamionHanbHa  IIBHUIKICTE  pyxXy  MamuHu 1-
1,5 m/c, a KyToBa IIBHAKICTH poTopiB - 14-16 ¢l 3a Takux pexumiB cemapanis Ha
PI3HHX TPYHTax OJU3bKa JO MaKCUMAJIbHOI, a TTOIIKOKEHHS - MIHIMAaJIBHI.

Pasmucnosuu 1. P., Jlanyteko C.H. ynockoHanuiu KOMOIHOBaHUN pPOTOPHUMN
oprad (puc. 1.7) [10]. Bin mpamtoe HactynHuM uyuHOM. [linmkomanmii nemimamu 3
OynbO0OHOCHUH IIACT MOCTYMA€ Ha BIILEHTPOBI cuTa 1, K1 00epTaroThCs HA3yCTply

OJIUH OJHOMY, TIPU IIbOMY BOPOX YaCTKOBO PO3PHUXJIFOETHCA 1 YaCTUHA JAPIOHOTO
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IPYHTY MPOCIIOETHCS Yepe3 IIIIMHU MK HaJbLIMH, a MajdbyacTi JiomaTi 2 TaKoX
TII0Th Ha BOPOX 1 CIIPUSIOTH TPAHCIIOPTYBaHHIO MacH. J[aji BOpoX moctymnae Ha Jionari
5 potopiB 4, siki 00epTalOThCSI B TOMY K HampsiMi, BOHU 3aTPUMYIOTh Ha JIESKUH 4ac
BOPOX, IO TIOJIA€THCA CUTaMH, IO CHpHsIE Kpalliii cemapariii IpiOHOTO TPYHTY Ha
CHUTaX, MOTIM, 3HIMAaIOUu HOTO 3 CUT, OJHOYACHO PO3MYIIYIOIOTH MAaJbISIMU JIOTATEH
IPYHTOBI TPYAKH 1 BIAKUAAIOTH KapTOIUITHUM BOpox Ha TpaHcmoptep 9. [Ipu mpomy
KOPOTKI MaJbIll Jonareit 2 cuT 1 B3a€MOIIOTH Mij 4ac poOOTH 3 MANBILSIMU JIONATel 5
pPOTOpiB, IO y BUMAJAKY 3aJUMaHHA, 3a0MBaHHS MPOCTOPY MK HaJBISIMH CIPHUSE iX

CaMOOYHIIICHHIO.

Puc. 1.7. Cxema miakonyBajibHO-CENapy0Yoro NpUCTPOIO KapToIie301paIbHOi
MaIlTuHU:

1 — curto, 2 — nomatku, 3 — yeminr, 4 — MBUPSIIBbHI POTOPH, 5 — TMaIbYaCTI
jgomnarku, 6, 7 — mpuBig, 8 — MeXaHI3M NEPEeMIlIeHHS pOTOpiB, 9 — TpaHcHopTep

Jlanyterko C.H. nmocnmipkyBaB KapTOIUIEKONAd, B SKOMY IiCls MPYTKOBOTO
Cenapyrouoro TpaHCIOpTepa BCTAHOBJIEHO OITepHU pemriTyactuil Oapaban 3
BiOpamiitHoo pernritkoro (puc. 1.8) [7]. Taka cykymHicTh poOOUYMX OpraHiB jana
MO>KJIMBICTh MOKPAITUTH MPOIIEC BIOKpEeMIIeHHS Oyah0 0€3 3HAYHUX MOIUITKOKCHb, a

TaKO>X 3HAYHO 3MEHIIIUTH METAJIOEMHICTb.
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byno mpoBeaeHo mocmiKeHHs MPYTKOBO-OapabaHHUX OITEpiB 3 AlaMEeTpOM
300, 400, 500, 600 MM, mtudToBOrO OiTepa AiamerpoM 400 mm, 6iTepa konaya KTII —
2 1 Oitepa 3 necsaThbMa JepeB’ sHUMU jonaTtsaMu aiameTpoM 400 M.

ExcnepuMeHTaIbHUMH  TOCII/DKEHHSIMH ~ BCTaHOBJIGHO [/], 1O TIPYTKOBO-
Oapabannuii 6iTep giamerpom 400 MM 3 KpPOKOM MO 30BHIIIHIM npyTKam 120-125 mm 3
KOJIOBOIO MBHJKICTIO 2,1-2,3 M/c mipocitoe 10: 93% rpyHTy, 110 MOJAETHCS HA HHOTO,
3a poOOTH Ha JETKOMY CYriauHKY 3 BosoricTio 10,6%; 85% rpyHTY - 3a poboTH Ha
CEpeIHbOMY CYTIUHKY 3 BOJIOTICTIO 13%. 31 301/IbIIIEHHSM BOJIOTOCTI IPYHTY MPOLICHT
MPOCIIOBaHHS 3MEHINYEThCS 1 3@ BOJOTOCTI  CepeaHboro  cyriuHKy  24%
CTaHOBUTH 37%.

KinpkicTe momkomkeHux OyJb0 BKazaHUM OITEpOM MPU HMIBUIKOCTI arperary
1,34 m/c ne mnepeBuinye 4,8%. I[loBHoTa 30upanns kaprtorut y komaua KBH-2b
cranoBmia 84,3-99,6%, nmomkomkeras Oynp0 3a mBuakocti 1,3-1,5 m/c - 7,3-21,3%.

[IponyktuBHicTh cTanoBuUTh 0,29-0,74 ra/ro.

Puc. 1.8. Cxema kapromnekornaya KbH-2b:

1 — nemim, 2 — TpaHcmoptep, 3 — 6itep, 4 — BiOpaiiiiHa pemnriTka

[Ipu 30upaHH1 KapTOIUIl Y BaXKKUX YMOBAax JUIsl MIABUUIECHHS cenapanii IpyHTy
MIJBUINEHOI BoyiorocTi Ha Kaproriekormad Mapku KTH-2B 3amicte kackagHOTo
TpaHCHOpTEpa BCTAHOBIIOIOTH MPUCTPIM, SKUN CKIATAEThCS 3 ABOX MNaJIbIEBUX
potopiB (puc. 1.9) [4]. Porop ckianaerbes 3 Tpyou aiamerpoM 100 MM 1 TOBXKHHOIO
1150 mm, BcepenuHi sIKOT TPOXOANUTH BaJl, MO 00EPTAETHCS B OMOPAX, BCTAHOBIICHUX B
kpoHuiteitHax. Jlo Tpyo B Tpu psau mig kyrom 120 rpamayciB mpuBapeHO CTaleBi
naneii giamerpom 10 MM 1 moBxkuaOO 130 MM. Jlo mepiroro poropa mpuBapeHo 27

najbIliB, 10 Apyroro - 24. JIna 3HWKEHHS TOMIKO/KEHb OyiIp0 manbili 0OTyMOBaHI.
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[Ilo6 ycyHyTH poskumaHHs Oynp0, 0 paMu Komadya HaJ POTOPaMU MPHUKPIIIICHO
ryMOBUH ekpaH. POTopu, BCTaHOBIIEHI 3 BIICTAaHHIO MIX BicsiMU 250 MM, BUKHUJAIOTh

Ha MoBepxHIO 10 83 % Oyms0.

Puc. 1.9. Cxema xonaua KTH-2b 3 potopHrM npuctpoem:

1 — nemimr; 2 — cemapyrounii TpaHCTIOpTep, 3 — POTOPH, 4 — eKpaH
3acTocyBaHHS BIIOMUX pE3YJbTaTIB JOCIIKEHHS POLECY poOOTH MPYTKOBUX
OapabaHiB yTpyJHEHE, OCKUIBKUA HE JO03BOJISIE OJJHO3HAYHO BU3HAYUTH KOHCTPYKIIMHI
1 KIHEMaTUYH1 MapaMeTpu TaKUX pOoOOUYUX OpraHiB, OCOOJMBO JJIsi MPAKTUYHUX IILICH.
[Ipomec po3mojiny KapTOIUITHOIO BOPOXY Ha TPAHCHOPTEPl PO3MOAUIBHUKOM Mae
cnenuiyHUN XapakTep, J1aHi MO BUOOPY MHapameTpiB 1 PEXKHUMIB pOOOTH TaKOro
po0OoYOro oprana i Jiati, 1o XapakTepu3yrTh HOoro eeKTUBHICTh MIPU 3aCTOCYBaHHI B
TEXHOJIOTIYHIA CXeMl KapTOIUJIe30MpalibHOI MAIlMHMA HE Bi1OOpakKeHI B HAYKOBIH
Jiteparypi. 3 METOI OOTPYHTOBAHOTO BHOOPY KOHCTPYKIIHWHUX Ta TEXHOJOTIYHUX
napaMeTpiB MPYTKOBUX OapabaHiB 1 pO3MOAUIBHUKA ICHYE MOTpeda MPOBEICHHS
JTOCHIDKEHHST ~ poOOTH  3alpONOHOBAHOTO  KOMOIHOBAHOTO  MiJKOIYyBaJIbHO-

Cenapyr4oro podo4oro opraHa KapTorie30MpabHOT MaITUHHU.
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PO3/ILI 2

AHAJITUYHI JOCIIKEHHA HNIAKOITYBAJBHO-CEITAPYIOUOI'O
POBOYOI'0 OPTAHAKAPTOILJIE3BUPAJIBHOI MAILIMHU

2.1 TexHos0TiYHMIE MPoOLIEC MIIKOMYBAJIBLHO-CENAPYIOYUM POOOYHUM OPraHOM

B pesynbTaTi aHamizy BIIOMHX KOHCTPYKIIH 1 pe3yJbTaTiB JOCIIKEHb OYyI0
3alpOIOHOBAHO KOHCTPYKITIHHO-TEXHOJIOTIIHY CXeMy KOMOIHOBaHOTO
M1KOMYBaJIbHO-CEMapyoyoro poOOUOoro opraHa KapToIuie30MpalibHOT MAIlWHU, IO
MICTUTh aKTUBHI MPYTKOB1 6apabanu 1 V-mo10HU pO3NOAUTEHUK, IKU BCTAHOBJICHO
3a OapabaHaMM HaJl CEMapyYUM TPAHCIIOPTEPOM.

Jliist 06rpyHTOBAaHOTO BHOOPY KOHCTPYKIIWHUX Ta TEXHOJOTIYHUX MapaMeTpiB
npyTKOoBUX OapabaHiB Ta pO3MOAUIBHMKA HEOOXITHO TIPOBECTH TEOPETHUYHI
JOCIIIIKEHHS.

SIKicTh BUKOHAHHS TEXHOJIOTIYHOTO TMPOIECY IMiIKOIMYBaJIbHO-CENapy0uuM
poOOYMM OpTaHOM 3aJICKUTh BiJ HACTYITHUX KOHCTPYKIIIMHUX Ta TEXHOJOTIYHUX
napameTpiB MPyTKOBUX OapabaHiB 1 pO3MOAUIHHHUKA, a TAKOXK BiJ (PI3UKO-MEXaHIUHUX

BJIACTUBOCTEH MiAKOMYBaHOI KapTOIUIsTHOT rpsiaku (puc. 2.1):
KoHcTpykuiiiHi napameTpu:

D — niamerp npytkoBoro 6apadana, m;

B — KyT HaxXuTy JIEMEIIiB 0 TOPU30HTY, TPa;

Brp — KyT HaxuiTy MOJIOTHA TPAHCIIOPTEPA 10 FTOPU3OHTY, IPAJ;
Y — KYT BEpTHKaJIBHOTO HaXWiy IIPyTKOBUX OapabaHiB, rpam;
H — Bucora npyrka 6apabana, M;

dyp — miameTp npyTka Gapabana, M;

K — KUIbKICTh IPYTKIB OapabaHa, IIT.;

N — KpOK yCTaHOBKH MPYTKIB Oapadana, M;

Ol — KYT pO3XHITy Kpujia po3MOIiIbHUKA, TPaI;

| - noBkuHa kpuIa po3MOALILHUKA, M;

h — BucoTa KpuIa PO3NOIIEHUKA, M.



TexHonoriuH1 NapaMeTpu:

A = V5 /V M- nokasHuK KiHEMaTHYHOrO PeXKUMY POOOTH NPYTKOBHX OapabaHiB;
VM — WIBUAKICTL PyXy MalllUHH, M/C;

V5 =®R — xo10Ba mBHaKicTs IpyTKOBOTO Gapabana M/c;

(O — KyTOBa MBHUAKICTH Oapabana, pau/c;

V1p — IIBHKICT PyXy CEMapyryoro TpaHcmopTepa, M/c;

A — ctBOp Mix GapabGanamu, M;

K — Bigcrans Bix HOCKa nemima 1o 6Gapabana, M;

A — 3a30p MiXk PO3MOIIIBHUKOM 1 TPAHCIIOPTEPOM, M;

L — Bigcrans mMix GapabaHaMu i pO3MOALILHUKOM, M;

D1p — mupuna Tparcnoprepa, M;

N — BucoTa mapy Bopoxy Ha TpaHCHIOPTEPI, M.
[TapameTpu KapTOIUISTHOT TPSIAKU:

M — BizgcTanp MK CyCiIHIME PSIKAMH KapTOILI (MIKPSIIS), M;
Nrp — BECOTA IpsinKy, M,

lrp — mupuna rpsaky, M;

20



21

- !
Y 1 \
i ..h:'- “#'/,‘ .
" .a 1{::.. ':,“ Iy 4. .. 12
bbb 1 | b'lp
) '..-_ ;'L y . 'I -1 ,"r III //—
H '\u I:.I '
* _-,_qﬂ 20

N 1

Puc. 2.1. Cxema 1o po3paxyHKy IapaMeTpiB KOMOIHOBAHOTO MiAKOMYBaJIbHO-
Cernapyr4oro pobodoro opraHa KapTOIUIe30MpabHOT MaITuHU:
a — BuA 300Kky; 0 — Bua 3Bepxy; 1 — mpyrtkoBuii Oapaban; 2 — V-noniOHui
pO3MOAUTbHUK; 3 — cepenHid nemimr; 4 — OOKOBHHM Jiemiln, 5 — cemapyouuit

TpaHCIIOPTEP
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2.2 ExcnepuMeHnTa/JbHA YCTAHOBKA

Ha ocHOBI aHamizy TmomnepenHix eKCIepPUMEHTAIbHUX JOCHIKeHb JIJIs
MOJAJIBIIOTO  €KCHEPUMEHTAIBHOIO BHMBYEHHS KOMOIHOBAaHOTO  IiJIKOITYBaJIbHO-
Cenapyrouoro pobo4yoro opraHa B IMOJBOBHUX YMOBaXx Oyja CTBOpEHa IOJbOBa
EKCIIEpUMEHTaIbHA YCTAaHOBKA.

[T 6a3010 cnyrysas kapromnnesoupanbauii kom6aiin KKY-2A, skuii cknagaerhbes
(puc.2.2) 3 KOMiIOBAJIBHOTO KaTKa 1, JiememiB 2, MpyTKOBUX OapabaHiB 3, MepmIoro
NPYTKOBOT'O  TpaHcmoprepa 4 3 MEXaHI3MOM CTpyUIyBaHHsS 5, O0ajoHiB-
IpyAKONOIpiIOHIOBaYiB 6, JPyroro MpyTKOBOIO TpaHcHopTepa /, PIIKOMPYTKOBOTO
TpaHcnoptepa 8, 6apabarHoro Tpancmoptepa 9, ropku 10, mepebupanbprOTO cToNa 11,

3aBaHTaXyBaJIbHOTO TpaHcmopTepa 12, tpancmoptepa aomimok 13, Oynkepa 14, V-

noA1OHOTO po3noAiIbHUKA 15.
A 10

[TITETT
Fate
L Y
115

T o, 3 - T, CERO T

Puc. 2.2. Cxema ekcriepuMeHTaIbHOI YCTAaHOBKU Ha 0a3i KapTOIU1e30MpaibHOTO
koMOaiina KKY-2A:
1 - KomiroBaJIbHUM KaTOK; 2 - JeMill; 3 - mpyTKoBUM OapalaH; 4 - nepuuii NpyTKOBUI
TpaHCTIOpTEP; 5 - MEXaHI3M CTPYIIyBaHHS; 6 - OaJIOH-TPYAKOTOAPIOHIOBAY; 7 - IpyTUi
MPYTKOBUI TpaHCHOpPTEp; 8 - PIAKONPYTKOBUN TpaHcmoptep; 9 - OapabaHHWMIA
tpancnoptep; 10 - ropka; 11 - mepeOupanbHuil cTin; 12 - 3aBaHTaXyBaJIbHUU
tpancnoprep; 13 - tpancmoprep gomimok; 14 - Oynkep; 15 - V-momiOuuit

PO3IMOIIITEHUK
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Poznoaineuuk (puc. 2.3) ckiagaeTbes 3 IBOX Kpuil 1, sKi MApHIpHO 3’ €IHAaHI
MDK CcOOOI0 3a JIOTIOMOTOI OCi, TapajejorpaMHOTO MeEXaHi3My HaBICKH 2
MPUETHAHOTO JI0 paMU KapTOIIe30MpabHOr0 KoMOaiiHa, rpsalig 3, 00MeKyBaJIbHOTO
JaHIora 4, peryaioBaIbHOl IUIAHKU S, IPYXUHU 6. PO3NOIUIBHUK TPUETHYETHCS A0
TPSIUISL 32 JOMOMOIOI0 MPyTKa KBaapaTHOTO Mepepidy 1 (PIKCYEThCS XOMYyTaMH.
[apHipHe 3aKpilJIeHHS KpWUJ O03BOJSUIO 3MIHIOBATH KyT PO3XWIY KpHWJ, SKHIA
¢ikcyBaBcs 3a TOTIOMOTOIO PETYIIOBAIbHOI IIAHKU. 3a JOTIOMOT0I0 00MEXYBaJIbHOTO
JaHIfora 3a0e3MeuyeThCsl PEryJIOBaHHS 3a30py MDK IOJIOTHOM TpaHcmoprepa i
PO3MOUTBHUKOM. 3a JTOTIOMOTOIO MPYXUHHU PO3MOAUTFHUK MaB 3MOTY 3H1MCHIOBATH
IJIaBHI ~ BEPTUKAJIbHI  TEPEMINIEHHsS TMPU  KOMIIOBAaHHI  KOJMBaHb  IOBEPXHI
TpaHCIIOpTEpa, a TAKOXK 3aM00ITTH MOJIOMKaM PU MePEBAHTAKEHHSX.

3aradpHU  BUTIIAN  PO3MOAUIBHHKA BCTAHOBIGHOTO HAJA  CEMapylUYnM
TPaHCIIOPTEPOM YCTAaHOBKH HaBEJICHO Ha puc. 2.4.

[Ipouec pobotu mnpoTikae TakuM uuHOM. [Ipm pyci KapTomie30hpaIbHOTO
KoMOaiiHa (puc. 2.2) nemimi 2 MiJIKOMYITh JIBa CYMDKHI psiiku kKaproruii. [IpyTkoBi
Oapabanu 3 o0epTaloTbCcs HA3yCTpid OAMH OJHOMY, TPYTKAMH 3aXBadylOThb
NIJKOMAHUK JIEMIIIAaMU [ap KapTOIUIAHOI TPSAKU, MOAPIOHIOIOTh HOTO B CTBOPI MIiX
O0apabanamu. [Ipu 11bOMy YacTHHA TPYHTY MPOCIBAETHCS MDK MalblsiMU OapabaHiB 1
momajgae miJ KoMOailH, a OCHOBHAa Maca BOpPOXY HaIpaBISIETbCA Ha CEMapyrodHii
TpaHncnoptep 4. Bopox, pyxarouuch TpaHCHOpPTEpOM, MoTparuisie Ha V-moiOHMi
posnoautbHuk 15. [Ipu 11pbOMY TOTIK BOPOXY PO3MOIUISETHCS HA JBA MOTOKH, IO
MOYMHAIOTh PYXaTHUCA B3IOBXK KPWJ TMPUCTPOIO, YacTHHA BOPOXY IMOCTIMHO Oyze
MPOXOJUTH TIiJT PO3MOAUIBHIKOM, OCKUJIBKH BIH BCTAHOBJICHHUM 13 3a30pOM BiJIHOCHO
MOBEPXHI TpaHCIopTepa. Pyxarunch B3I0OBXK KPHJl, BOPOX PO3MOAUISIETHCS HA IIUPUHI
TpaHCTIOpTEpa, a 3aB/ISIKM HAIBHOCTI 3a30py - BUPIBHIOETHCS 32 BUCOTOIO. [lami Bopox

PYXa€THCS MO MOBEPXHIM CEMapyrdYnX poOOUYUX OpraHiB, /e BiIOyBAa€ThCS OCTATOUHE
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BIJIOKpEMJICHHSI TPYHTY Ta POCIMHHMX PEIITOK, a OYHuIleHI Oyiap0u KapToru

MOTPAIuIsItOTh B OyHKep 14.

5

a 0
Puc. 2.3 Cxema po3noiapHUKA:
a — BUJ 300Ky; O — BUJ 3BEPXY
1 - xpuino; 2 - mapanenorpaMHui MexaHi3M; 3 - TpsAALIb; 4 - 0OMeKyBaJbHUHN JAHIIIOT;

S - peryroBajbHa IUIaHKa; 6 - IpyKUHA

Puc. 2.4 3aranpHuii BUTJISA PO3MOAITBHUKA
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OCHOBHI NapamMeTpu eKCIePUMEHTAIbHOI YCTAHOBKM HaBe/ieHl B Tabm.2.1.

Tabmums 2.1.
TexHiuHa XapaKTEPUCTUKA EKCIIEPUMEHTAIBHOT YCTAHOBKH
Mokastk OIHHIISA 3HaYeHHS
: MOKa3HUKa
BUMIpPY
HIBUAKICTh pyXy MaIIMHU M/C 0,7-1,5
HIBuaKICTh pyXy HPYTKOBOTO TpaHCIOPTEpa m/c 1,85
JIOBKMHA KpHUIIa PO3IOAIIBHAKA MM 480
Bucora kpuna po3nogiibHIKa MM 150
KyT po3xuity kpuiia po3noiiibHUKa ° 10-55
3a30p MiX [MOJIOTHOM TpaHCIOpTepa 1
PV PAHCHOpTED MM 0-250
PO3MOAUTEHUKOM
Biacranp Mixk mpyTKOBUMHU OapabaHaMH i
Aerar Py P MM 150-700
PO3MOAUTEHUKOM
HIBuakicte oOepTanHs OapabaHiB m/c 2,5
HiameTp npyTKoBOrO 6apabana MM 580
Kpoxk ycranoBku npyTkiB Ha 6apadaHi MM 80
HiameTp npyTka 6apabana MM 16

Buxopasun 3 aHamizy TEXHIYHUX XapaKTEPUCTUK YCTAHOBKHU, pOOMMO BHCHOBOK,
10 PO3pO0JICHa KOHCTPYKIIiS JTaOOPaTOPHO-TIOIBOBO1 €KCIIEPUMEHTATBHOI YCTAHOBKH

ITOBHICTIO 3a10BOJIBHAE€ YMOBaM JJIsI IIPOBCACHHS IIOCJ'IiII)KeHB B IIOJIBOBHUX YMOBax.
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2.3MeToauka NpoBeeHHs eKCIEPUMEHTAJBLHUX T0CTiIKeHb

JUisi BHU3HAYEHHS YMOB 1 METOJUKH EKCIIEPUMEHTAIbHUX  JIOCIHIJIKEHb
CKOPHCTAIMNCh CTaHAAPTHUMH MeToaukamu [24, 27]. JlocmiaKeHHS MPOBOIWIA B
MOJIbOBUX YMOBAX: Ha PiBHIH, CIEIIadbHO MIATOTOBICHIN TIISHIT MOCAAKHA KapTOILI 1
B arpoTEeXHIYHI CTPOKH, SIK1 mepeadayueHi Jjis 30upaHHs.

Jl7i eKCTIepUMEHTAILHOTO JIOCIHIKEHHS BIUIUBY TPbOX (PAKTOPIB HA BUXITHUN
MOKa3HUK 3aCTOCOBYBABCS METOJ MAaTEeMaTUYHOIrO MJIAHYBaHHSA €KCIepuMeHTy [14],
30KpeMa pealli3oBaHo JpOOHMH (AKTOPHUI eKCIepMMEHT 3 Marpuuero 3L,
HeoOxigHy KIUIBKICTH MOBTOPHOCTEM  KOXKHOIO  JIOCHIAY  BHU3HAYaJIW  3T1THO
peKOMEH/IaIlil, HaBeJeHUX Yy HaykoBiii mnpami [8]. Ilpm BuOpaniéi moBipuiit
uMoBipHocTi 0=0,9 1 IOomycTUMIM HOMWIII AOCHiNy €=+2G HEOOXiJHA KIIbKICTh
MMOBTOPHOCTEH CTaHOBUTH N=3.

[Ipuitnsata MaTeMaTUYHa MOJIENb JPYTOro MOPSAKY, AKa OMUCYE BIUIUB (PaKTOPiB
Ha JIOCTIPKYBaHUM MapaMeTp, B 3araIbHOMY BUTJIS]II 3aTUCY€ThCS:
n

n n 2
_h +vbX +<b X
Y=bo "I VIR i i 21)

1€ Xi, Xj, - KOJJOBaH1 3HaueHHs (aKTOpiB,;
bo, bi, bii, bjj — KoedimienTn perpecii.

3B’S30K MK KOJOBAaHMMH Ta HATypaJIbHHUMH 3MIHHUMH  (aKkTopaMu

BCTAHOBJIIOETHCS 3a 3aJICIKHICTIO:

X = o (22)

ne Xi, Xi — BIAMOBITHO KOJIOBaHE Ta HaTypajbHE 3HAYEHHS 1 — To pakTopy;

Xio — HaTypajbHE 3HAYEeHHS 1 — ro (PakTopy Ha HyJIbOBOMY PiBHI;

AXj — iHTepBaJIA BapitOBaHHSA 1 — IO (PaKTOPY.

HynpoBUM Ha3uBa€eThCs PiBEHB, M0 3HAXOJUTHCS B ICHTPI IHTEPBATY (CepeaHe

3HauYeHHSA (PaKTopy):

X_ — i max Ximin ’ (23)
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[aTepBan BapitoBaHHA (GaKTOPy BU3HAUAETHCS:

AX, = Rioas = Kimia ;Ximm (2.4)

PiBHi 1 iHTEepBaiaM BapilOBaHHS 3MIHHUX (PAKTOpIB €KCIEPUMEHTY HaBEICHI Y
tabmui 2.2.

[Ticns xomyBaHHS (DaKTOpPIB CKJIAIM IUTAH-MATPHUII0 JAPOOHOTO (PaKTOPHOTO
EKCIIEPUMEHTY, 110 MpeCcTaBieHa B Tabi. 2.3.

[Ipu peanizamii MuaHy-MaTpuill, A7 BUKIIOYEHHS BIUIMBY Ha peE3yJbTar
JIOCITIJIKEHb BUMAJKOBUX 1 HEKEPOBAHMX (PAKTOPIB MPOBEIU PaHIOMI3AIII0 TJIAHY-
MaTpulll METOJOM BHIIQJKOBOrO OalaHcy, SIKMM OyJio peasi30BaHO CIOCOOOM
BUTSTAHHS MMOPSIKOBUX HOMEPIB JOCIIB 3 ypHH [8].

[lepen  mpoBeaeHHSIM  KOXXKHOTO  JIOCHIAYy  BHUKOHYBadM  HANAAKY
eKCIIEPUMEHTAIbHOI YCTAHOBKH, fIKa TMOJATajia B YCTAHOBICHHI KyTa PO3XHIY KpPUI
PO3MOAUIbHHKA, 3a30py MDK IOJOTHOM TpaHCHopTepa 1 po3MOAUIBHUKOM, BIJCTaH1
MIXK IPYTKOBHUMH OapabaHamu 1 po3MOAUTBHIKOM Ha BIANOBIAHI 3HaYEHHS (PaKTOPIB.

[IpoOu Bopoxy BiIOHMpanu 3 MepeOUpPaTbHOTO CTOJY HACTYNMHUM YuHOM. [Ticis
HaJAIITyBaHHS TPHUCTPOIO, arperar MO4YMHaB BUKOHYBATH TEXHOJIOTTYHUM MPOIIEC
30upanHsa KapToruti (puc. 2.5), micas BUXOQy Ha yCTaICHUH PEeXUM poOOTH arperar
3yNMuHAIM. Bopox, 1m0 3HaxoauBCcs Ha mepeOupasbHOMY CTOJII 30uUpanu B Tapy.
MowmeHT Bigbopy mpo6 mokazaHo Ha puc. 2.6. [lotiM Bopox po3dupanu Ha dpakiii i
3Ba)XyBaJId. Pe3ynbTaT 3BaKyBaHHS 3aHOCWIMCS JIO TaOIHII Y BIIMOBIHI Tpadu.

3acMmiveHiCTh OyIb0 IPYHTOBUMHU JOMIIIKAMHU BU3HAYAIIHU 3T1HO BUPA3Yy:

3="".100, (25)
m

3
ne 3 —3acMiueHICTh 0yJIbO I'PYHTOBUMHU JOMIIIKaMu, %0;
My - Maca JOMIIIOK TPYHTY Yy Mpo01 BOPOXY, KT
M; - 3aragpHa Maca IpoOu BOPOXY, KT.

Takox npu 1[bOMY BU3HAYAJIM MOIIKOJIKEHHS OYJIB0.



28

Tabmuns 2.2
PiBHi Ta iHTepBanyu BapiroBaHHS (PaKTOpiB
= PiBHI BapitoBaHHS
= | : ’
[aa]
§ % HarypasbHi Konogi
CDaKTop E E S g = =
E 5 F = S =
S 7 2 2 = = T = = =
o m| =/ a o o m T T ®
> =z S ) 5 > o 5 2 o
s 83 |& |& 5 |5 |§% |E &
T = L 3 = S 2 = 3
Biacranb Mix
Oapabanam 1 X, | % | 015 |06 (045 03| 41 | -1 | 0
PO3TOIITBHAKOM,
L, M
Kyt posxuny kpuna, | X, X, 15 45 | 30 | 15 | +1 -1 0
o, Tpaj
3a30p M1k MTOJOTHOM
TpaHcropTepa i X3 X, 0,05 (0,5 0,1 | 0,05| +1 -1 0
po3noiIbHuKa A, M
Tabmus 2.3
[Tnan — MaTpuIs eKCIIEPUMEHTY
No
JTOCTIiAY X1 Xz Xs
1 1 1 1
2 1 0 1
3 1 -1 1
4 1 -1 0
5 1 -1 -1
6 0 -1 1
7 0 1 1
8 0 1 -1
9 0 0 0
10 -1 0 1
11 -1 0 -1
12 -1 1 -1
13 -1 -1 1
14 -1 -1 -1
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Puc. 2.5. 3aranbHuii BUTIISIT pO3MOIIIBHAKA 11T Yac IPOBEACHHS

CKCIICPUMCHTAJIbHUX I[OCJ'Ii)_I)KeHI)

Puc. 2.6. Bin6ip nmpo6 3 mepeOupaibHOTO CTOTY €KCIIEPUMEHTAIBHOI YCTaHOBKH
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24  OOrpyHTyBaHHsl  KOHCTPYKUi/iHO-TEXHOJIOTiYHOI  cXeMH  Ta
palioHAIbHUX MapaMeTpiB  KOMOIHOBAHOr0  MiAKONYBAJbHO-CENAPYIOYOIro
Po0040ro oprana KapTomie3oupajIbHOI MAIIMHA

B pesynbrati gociiaKeHp 3alporoHOBAHO TEXHOJIOTIYHY CXeMy KOMOIHOBaHOTO
M1JIKOMyBaJIbHO-CEMApPy0Yoro podoyoro opraHa, TEOPETUYHO Ta €KCIEPUMEHTAIBHO
OOIPyHTOBaHO MOro OCHOBHI mapameTpu. HacTymuum eramom Oyjo po3poOieHHs
KOMIIOHYBaJbHOI CXE€MH Ta KOHCTPYKIIi 3ampornoHOBAaHOTO pOOOYOro oOpraHa
KapTOIUIe30MpaIbHOI MAIIMHH.

Ax Bimomo [9], migkomyBanbHUN poOOYM MOBUHEH MOBHICTIO MiJAKOMYBaTH
map rpyHTy 3 Oyiap0aMu Ta HaIMHO MOJaBaTU WOTO HA cenapyrouuili poOoUnid opras.
3acTOCOBYEMO HaWOLIBII MPOCTHI POOOUMIT OpraH — IJIOCKUI macuBHUM seminr. Jlis
3a0€3MEUYEeHHs] CaMOOYMCTKM JIEMIIIA BlJ POCIMHHUX PEIITOK BiH BHUKOHAHUMI
TPHOXCEKI[INHUM. 3a/aBIId IMapaMeTpu KapTOIUIIHOI TPSJKH, a caMmMe IIHPUHY
MDKPSAAS, TpodUIb TPSAKY, TapaMEeTPH 3ajsraHHs rHi3aa Oyib0, a TaKoX mapameTpu
cermapyrvoro TpaHcroprepa (puc. 2.7), rpadoaHaTiITHYHHM METOJOM BHU3HAYWIIN
palioHaIbHI TEOMETPUYHI MTapaMeTPH MiAKOMYBaJIbHOTO OpraHa.

MakcumanbHa MmMpUHA THi3Aa Oynb0 JUisl pI3HUX COPTIB KAPTOIUIl CTaHOBUTH
b=23-32 cM, MakcuMasbHA riorHa 3aIISITaHHS HUKHBOI Oyns0u
c=21 cwm [7, 9]. lllupuny migkomyBaabHOTO pododoro oprana H, HeoOxiaHO npuitmMatn
B Mexax 450-500 MM 11 KOMIIeHcallii BiIXWICHb EHTPY THi3Ia BiJl CEpeaHbOT JIiHi1
psiika i HeTOYHOCTI BeneHHs arperaty [9]. Toxi 3a mmpuHA MIKPAIH
- 700 MM - 3arajbHa MIMpHHA TiAKOMYBaHHS cTaHOBUTH 1150-1200 mm. ITpuitmaemo
mupuHy OokoBux nememiB H, = 480 mwm, Toal mmumpuHa cepeaHbOro Jjemimia, 3
BpaxyBaHHAM 3a30py I CXOAY POCIMHHHUX PEIITOK MIXK JIeMIIIaMH, CTAaHOBHTH
Hje =180mm.

Kyr wnaxwry mnemima [ BCTaHOBIIOETbCS MAaKCHMAlbHO MOMKJIUBUN, 3
BpaxyBaHHSIM TOTO, 110 MEPEMIIIEHHs MIJKOMAHOro mapy 3ade3neuyeThes 3a KyTa [3
He Outbiioro 24°. JloxuHa nemima L, BU3HAYae€ThCs mapamMeTpaMu CENapyrdoro
TpaHCIIOpTEpa, a CaM€ BHCOTOIO PO3MIIIEHHS Ta diaMeTPOM TIEPEIHIX POJHUKIB

IPYTKOBOT'O TPAHCHOPTEPA, SIKI BUOMPAEMO 3 YMOBH ITPOXOJ1y MOJIOTHA TPaHCIIOpTEpa
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OpU OTMHAaHHI POJHUKIB 0e3 J0TuKy AHa Oopo3Hu. OkpiM  TOro, HEOOXITHO
3a0€3MEeYNTH 3a30p MK KPOHIIITEHHAMH JIEMEIIIIB Ta THOM 00pOo3HH HE MeHIe 50 MM.
JlJiss caMOOYHINEHHS JIe3 Ha KOX)KHOMY JIEMIllll Ha KpasxX BHKOHAaHI 3pi3d IS CXOMY
pocnuHHUX pemToK. Kyt cxomy cranouth 40-50°. Cepenniii ynemim oOiagHaHUN
BIIKUTHUMU TMAJBIIMU B MICIli TIEPEXOy BOPOXY 3 JIeMillla Ha TpPaHCIOpPTEp IS
3armoOiraHHsl BTPAT 1 3aKJIMHIOBaHHS KaMiHHS MDK TMPYTKaMH 1 3aJHIM 0O0pi3oM
nemima. J[oBxkuHa JIeMenIiB CTaHOBUTH L, =475 MM, OKpiM TOr0 B OOKOBHX JIeMiIIax
BUKOHAHO BHPI3W BIANOBIAHO JO JiaMeTpiB OapabaniB. I 3amoOiraHHs
pPO3BAIIOBaHHS ITIKOMAHOTO IIacTa HAa CTOPOHHU, a TAaKOX JUIsI OOMEXKEHHS 3a00py
VIIUIBHEHOTO IIapy TPYHTY 3 MDKpSAb Ha OOKax KpalHIX JIEMENIiB BCTaHOBJICHO

oOpi3H1 MMaCHBHI JUCKH.

Puc. 2.7. KomnonyBaiibHa cxemMa KOMOIHOBaHOTO MMiJKOIMYBaJIbHO-CENapy0Uuoro
po6oUoro opraHa KapToruie30upanbHOT MallIUHU:

a — BuJ cuepeny; 0 — Buj 300Ky; B — BUJI 3BEPXY
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[IpyTkoBi GapabaHu BCTaHOBIIOIOTHCS Y 30HI MEPEXOIy MIJKOMAHOTO BOPOXY 3
JEMIIIB Ha CeNmapyr4yud TpaHCIOpPTEep, IPUYOMY Bichb o0OepTaHHs OapabaHiB
MIePIICHINKYJISIPHA /IO TTOBEPXHI JIEMIIIIIB.

Koopaunatu yctanoBku Oapa®aHiB BH3HAYaIOThCS TEXHOJOTIYHOIO BHMOTOI —
3a0e3nevyyBaTy Mojiayy BOpOXy 3 JieMeliB Ha TpaHcnoptep. Lle Oyne 3abesneuyBarucs
KOJI oci oOepTaHHs OapabaHiB OyayTh MPOXOAUTH Yepe3 BIiCh OOEpTaHHS MEpeaHiX

pOJIMKIB TpaHcTOpTepa. Bigctanp Mixk ocsimu 6apadaniB W BU3HAYAE€THCS 3 YMOBHU:

D .
D+A+Esm6>M+Im, (2.6)

ne D — giametp 6apabana, Mwm;
A — cTBOp Mik OapabaHaMH, MM;
M — mmprHa MIKpPSAb MOCAKH KapTOIUI, MM;

|, — MUprHA KapTOILISHOI TPSJKH, MM.

d — KyT 3axBaTy. 3a peKOMEH/IallisIMHA aBTOpa HaykoBoi mpaiti [13] kyT 6 <10°.
KoHncrpykiiiini mapamerpu 6apabaHiB BU3HAYa€EMO 3 TaKUX MIpKyBaHb. [liamerp

OapabaHa MOBMHEH OyTH MaKCUMaJbHO-MOXJIMBUM, OCKUIBKH 13 301IBIICHHSIM

JiaMeTpa TMOKpPAIlyloThCs yYMOBH 3axBaTy Bopoxy [13]. MakcumajibHHU JgiameTp

npyTKoBoro 0apabana BuzHavaeThes [15]:

M-I —-2a-A
max = : ! (2'7)
2
7ie a — IIUPUHA 3aXUCHOI CMYTH, MM.
Oxkpim Toro, mpu BUOOPI 1amMmeTpa HeoOX1JHO 3a0e3MeYUTH YMOBY , TOOTO:
M+l —-A
D> b : (2.8)
1.
1 +2sInd
2

CtBop wMix OapabaHamMy TIOBUHEH OYTH JOCTaTHIM JJIsi TMPOXOJKCHHS
MIJKOTIAHOTO BOPOXY 3 JBOX PANKIB KapToruil. s 1boro HeEoOXiHO BUKOHATH

YMOBY:
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221,h, = AH, (2.9)

p Tp

ne h_ — BUCOTa KapTOILISHOI TPSIJKU, MM;
H — Bucota npyTka 6apadana, mm. [Ipuiimaemo H= (1,1—1,2)hrp .
Tomi

A=(11-12)I . (2.10)

3 BpaxyBaHHSM 3aJIEKHOCTEH OTPUMYEMO  TaKi KOHCTPYKIIIH1 Ta

YCTaHOBOYHI MTapaMeTpH MPYyTKOBUX OapabaHiB:

niametp Oapabana: D = 560 mwm;

BHCOTa npyTka 0apadana H = 250 mm;

CTBOp MK Oapabanamu A = 350 mmM;

miaMeTp npyTka Oy, =18 mMm.

[IBuakicTe oOepTaHHs OapabaHIB BHU3HAYA€EMO 3 BpaxyBaHHSIM BHMOT, HI00
Oynp0M KapTOIUTL HE TMOIIKO/KYBAJIMCA 1 HE MPOXOIWIM BCepeauHy OapalaHiB.
[IpuitMeMo NOKa3HUK KIHEMAaTHYHOIO PEXHUMY pPOOOTH MPYTKOBUX OapabaHiB
A =28 (. 2.1), Toai 3a cepenHbOI MBUAKOCTI pyxy Mammuan V, = 1,0 M/c KojoBa
MIBUJKICTH 00epTaHHs OapabaHiB ctaHoBHUTHME V; = 2,8 M/C. a KyTOBa HIBUIKICTH
GapabaniB - ® = 10 pan/c (mpu R = 0,28 M), uncno o6epris - 1,6 ¢*. Kopucryrouucs
rpaiuHUMH 3asieKHOCTSIMU (11 2.1), mpuiiMaeMoO KIUIBKICTh MPYTKIB K = 20, KpOK
yCTaHOBKH TMPYTKiB Oapabana N = 88 mm.

[IpyTkoBi Oapabanu mNpUBOAATHECA B OOEPTOBUH pyX Bia Baja BiaOOpY
MOTY>KHOCTI TPAaKTOpa 4epe3 MEeXaHIuHy mepeaaqy.

KoHcTpykiiiiHi  mapaMeTpyd pO3NOAUTPHHKA BHOMPAEMO 3 BpaxyBaHHSIM
NPOBEICHUX TCOPETUIHHX Ta CKCIICPUMEHTATIBHUX JOCIIKEHb (1. 2.2).

JloBxuHa kpwia | po3noaiibHIKa TOBUHHA OyTH MiHIMalIbHA, ajie IOCTATHS JIJIs
SKICHOTO pO3MOAUTYy BOPOXYy Ha IIMpHUHI TpaHcmopTepa. KyT posxwiy kpwia o
BCTAHOBJIIOEMO MAaKCHUMaJIbHO MOXJIMBUM. OKpiM TOro, HEoOXIJHO mepeadayuTh
peryJIoBaHHs KyTa PO3XWIY JUIsl PI3HUX TPYHTOBO-KJIIMaTUUYHUX YMOB. Bucora kpuia

posnojineHuKa h moBUHHA OyTH JOCTaTHS, 00 3a0e3MeuyBaT He MEePeKUIaHHs
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BOPOXY 4epe3 Kpuio. 3a30p MK KPUIIOM PO3MOIUIbHHKA Ta MJIOUIMHOIO TPAHCIOPTEPa
A moBuHEH OyTH B ONTHMAIbHUX MEXax, a TOMY TaKOXX HEOOXiTHO TependaduTH
perymioBaHHs 1boro mapamerpy. OCKIIBKM TIOJOTHO TpaHCIOpPTEpa MOXKE
3MIACHIOBATH KOJMBAJIbHI PYXH 3 JOCUTH 3HAYHOIO aMILIITYJ0I0, TO PO3MOAIIBHUK
HEOOXITHO BCTAHOBJIIOBATH 3 MOXJIMBICTIO 3a0€3ME€UEHHsS HE3MIHHOTO 3aJaHOro
po3Mipy 3a3zopy. Bimcranp mixk GapabanamMu Ta HOCKOM pO3MOAUIbHHMKA L. mMOBHHHA
OyTH MiHIMalbHa, ane 3a0e3meuyBaTH BUIbHE MPOXOKEHHSI BOPOXY. 3 BpPaxXyBaHHSIM

HIMPUHHU T0JI0THA TpaHCIIOpTEpa MapaMeTpH po3NOAiIIbHUKA TPUITMAEMO HACTYITHI:

JOBXKMHA Kpriia po3noautbauka | = 500 mMM;

Bucora kpuia h = 150 mwm;

KYT PO3XWy (MakCuMaiabHui) o = 45°;

3a30p A = 80 mwm;

BiJICTaHb MK OapabaHamu 1 po3noaiabHuKoM L = 600 mwM.

OTpumaHi pe3ynbTaTh JOCHIKEHb Oy BHUKOPHUCTaHI TpHU PO3pPOOJICHHI
KOHCTPYKTOPCBKOT ~ JIOKYMEHTAaIlli ~Ta  BUTOTOBJIGHHI  JOCHIAHUX  3pa3KiB
KapToIuie30upaibHuX MamuH — kaproriekonay KPK-2 [14] (surorosmoBau —Ha puc.
2.8 moOKa3aHO KOHCTPYKIIiiHE O(OpMIICHHS MiAKOIYyBajJbHO-CEMapyrodoro podbovyoro
oprasa, a Ha puc. 2.9 — 3araneHuii Burisan kaprorekonadya KPK-2 3 migkomyBansHo-

cenapyrouuM poOOUYUM OpraHOM.
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! 2 3 4 3

Puc. 2.8. 3aranpHmii BUTIISA KOMOIHOBAHOTO IiIKOITYyBaJIbHO-CEIAPyIOYOTO
po0oUOoro Ooprana KapTorie30upanbHOI MAIIUHU:
1 — nemim; 2 — mnpyTkoBuil OapabaH; 3 — mapalje’lorpaMHUl MeXaHi3M;

4 — pO3NOIIBLHUK; D — MPYTKOBUHN TPAHCIIOPTEP

Puc. 2.9. 3aranpauii Burisg kaproriekornaya KPK-2:
1 - npuuinHUEl TpUCTpid; 2 — MNPUBOJHMM MexaHI3M; 3 — KOTOK OIOPHHIA,
4 — pama; 5 — TpaHCHOPTEP OCHOBHUH; 6 — PO3MOIIBHUK; 7 — MPUCTPIA Oaawie-
BIJIOKPEMITIOIOUHI; 8 — TpaHCIIOpTep KackaaHuii; 9 — kojeco omnopuHe; 10 - Gapaban

npyTkoBuii; 11 - nemimnn; 12 — quck oOpi3HUi



36

2.7  JlocaixxeHHs eKCIePUMEHTAJIbHOT0 3pa3Ka JABOPSITHOTO

kapromiexkonaya KPK-2

3 BpaxyBaHHSIM PE3yJIbTATIB TEOPETUUHUX Ta €KCIEPUMEHTAIBHUX JOCIIHKEHb
Oy70 BUTOTOBJIEHO 3pa3oK JnBopsaHoro kaptomekonada KPK-2, o6namranoro
KOMO1HOBAHHUM IT1IKOITyBaJIbHO-CEMapyIOUUM POOOUYUM OPTaHOM.
KPK-2
BIJIOKpEMJICHHSI TPYHTY BiJi Oyip0 1 yKJIaJaHHS iX Ha IMOBEpPXHIO ToJisl. MarmHa

Kapromnekonau NpU3HAYEHUN Ui BHUKOIyBaHHS  KapTOILTI,
po3paxoBaHa ajii POOOTM Ha BCIX THMAX TIPYHTIB, B TOMY YHCII, Ha BaXKUX
CYTJIMHUCTHUX IPYHTAX 3 BOJIOTICTIO B Mexax 10-27%. [Hun TexHiuH1 JaHHI HaBEJIEHO B
Tabm. 2.4.

Kapromnexonau ckianaetscs (puc. 2.9) 3 pamu 4, onopHUX KOTKIB 3, JEMEIIiB
11, OapabaniB mpyTtkoBux 10, ocHOBHOTO TpaHcmopTepa 5, po3moauTbHHKA 6,
0aIMIIIEBIOKPEMITIOIOUOTO TPUCTPOIO0 7, KACKaJHOIO TpaHcIopTepa 8, OMOpHUX
Komic 9, mpuYimHOTO WpHUCTpor0 1, MexaHi3My NOpPHUBOLY pOOOUYMX OpraHiB 2 Ta

oOp13HUX JHUCKIB 12.

B Ttabmumi 2.5 HaBegeHa XapaKTepuCTHKa KapToOILl, SKy 30upanm
KapToIuIeKomayeM, a B Tabulll 2.6 - yMOBU IIPOBEICHHS IOCIII>KEHb.
Tabmuis 2.4
Texniyna xapakTepuctuka kapromekomnaya KPK-2
HasBa nokasnuka 3HaudeHHs a00 XapaKTepuCTUKa
MOKa3HUKa

ArperaTyeTbCs 3 TPaKTOPaMHU Kjacy 1,412,0

Tun IPUYITTHAM

Po6oua mmpuHa 3axBary, M 14

Po6ouya mBuAKICTE, KM/TOT 2,0-2,5

KibKiCTh NMIAKONAHUX PAJIKIB, IIT. 2

['muOuna migkomyBaHHS OyJIb0, M 0,27

[[IupuHa cMyTH pO3KUIaHHA 0YIIEO, M 1,0-11

[IpoayKTUBHICTB 32 TOJIMHY OCHOBHOI'O dYacy, 0,28-0,35

ra/roj

Uucno obeptiB BBII TpakTopa, 00/xB. 540

Uwucno obepTiB mpyTKOBUX OapabaHiB, 00/XB. 96

HiameTp npyTKoBUX OapabaHiB, MM 570

KinbkicTh TpaHCHOPTEPIB, IIT. 2

[[IupuHa TpaHcmoOpTEPiB, CM 1250

["aGapuTHi po3mipu Koraya, MM:

- TOBXKHHA 5100

- LIUpUHA 1850

- BUCOTa 1500

Maca, kr 1550
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Tabmu 2.5
XapaKkTepuCTUKH KapTOILI IPH JTa00PaTOPHO-TIONBOBUX JTOCIIPKEHHSIX
KapToIUIeKonaya
Ha3Ba nokasnuka 3HaueHHs a00 XapaKTepUCTUKA
MOKa3HUKa
Coprt kapToruti CrnaBsiHKa
Cmoci0 mocaaku rpeOeHeBUI
Cran 6agms 3eJieHe
Bucota rpe6eni, cm 18,3
Bucora 0agnmisa, cm 14,7
XapaKTepucTHKa rHi3/a:
- [IIUPUHA, CM 17,2
- IIIMOWHA 3aJISITaHHS HUKHBO1 0yJIHOH, CM 18,3
VYpoxkaiiHicTsb 0ynb0 KapToIui, T/Ta 30,6
[upura MiXKpPSIIb, CM 70,5
Po3mipHO-MacoBa xapakTepucTuka 0yab0u:
- CepeliHs I0BKUHA, MM 59,3
- CepeHsA MUPUHA, MM 38,4
- cepeHs TOBIIMHA, MM 31,4
- koeiiieHT hopmu OyILOU 1,7
Macoga nons O0yis0 y dpakuisx, %o:
Bix 20 1o 50 MM BKITIOYHO 21,3
Bix 50 1o 80 MM BKIIIOYHO 73,4
oinpmre 80 MM 53
Tabanis 2.6
YMOBU ITPOBEACHHS TOCJIIJKEHb
Hasga noka3nuka 3HaueHHs a00 XapaKTepucTruKa
MTOKa3HUKa
Tun TpyHTY Ta Ha3Ba M0 MEXAHIYHOMY CKJIaIy YOPHO3EM CYTIMHUCTHUI
Penbed:
- IONepPEeYHu yxui, ° 2,0
- MO3JOBXKHIN yXHI, © 15
Mikpopenbed BupiBusiauii
Bonoricts rpynTy, % B mapax, cM:
Bin 0 1o 10 13,6
Bix 10 1o 20 14,2
Bix 20 1o 30 15,3
TBepaicts rpynty, Mlla 1,142
Temnepatypa nositps, ° C 18
3acMi4€eHICTh AUITHKU Oyp’ IHAMH, I/M? 170,2
3aCMIYEHICTh MIISTHKH KAMIHHSAM, IIT./M? -
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B Tabnuii 2.7 HaBeneHO pe3yNbTaTh JOCHIKEHb €KCIIEPUMEHTAIBHOTO 3pa3Kka
Kaproiekonaya. Ha puc. 2.9 mnokazaHuil  eKCIIEpUMEHTAIBHUN  3pa3oK

kaproruiekornadya KPK-2 B po6orti 3 Tpaktopom MT3-82.

Taomuns 2.7

[Toxa3HUKH AKOCTI BUKOMYBaHHS 0yJb0 KapTOIIEKOMayeM

3HadeHHs a00 XapaKTePUCTUKA MTOKa3HUKA
Ha3sa nmokasHuka 3 oe3 0 arpo-
PO3IOIIILHUKOM | PO3MOAIBHUKA | BUMOTaM

Po6oua mBHAKICTE, KM/TOL 2,1 2,1 2-4
['mubuna X0y JIeMeIliB, CM 214 21,4 o 25
Brpatu 6yns0, % 0,8 2,5 1m0 3 %
[TormkoxeHHs OyIp0 BCHOTO 3a 4.8 4.8 no 7%
Macoro, %
- 31IpaHa 1kipa Big 1/4 no 1/2 1,2 1,2 -
NOBEpXHI 0yJIb0U
- 31paHa IKipa oub 1/2 0,1 0,1 -
NOBEpXHI 0yJIb0U
- BUPUBU M SKYIII TJIMOMHOIO 0,9 0,9 -
OubIIe 5 MM
- TPIIIIUHYU TOBXKUHOIO Oinbire 20 1,0 1,0 -
MM
- po3aaBicHi OyIsou 0,6 0,6 -
- pizani Oynp0n 1,0 1,0 o 1,5 %
upura cMyry BUKONaHUX OYJIb0, 110,0 58,0 -
cCM

AHani3 pe3ysbTaTiB J1ab0paTOPHO-TOIHOBUX JIOCHTIIKEHb, HABEJCHUX B TaOIHII
4.5, mokasye, 110 3a MOKa3HUKaMH SIKoCTi po6oTH kaproruiekonady KPK-2 3anoBomnbHsie
arpoTeXHIYHI BUMOTH. 3a TIIMOMHU X0y jemenriB 21,4 cM 1 riubuHi 3ansraHHs 0yib0
18,3 cm BTpatu Oyns0 craHoBuiIM 2,5 %, a mOmKoKeHHs — 4,8%, 1110 3HAXOIUTHCS B
nonycTUMuX Mexkax. CyTTeBO Ha SIKICTh pOOOTH BIUIMBAB pO3NOAUTbHUK (puc. 2.10-
2.11), sixkuit 7103BOJIMB 3HU3UTH BTpath Oyas0 g0 0,8% 3a paxyHOK 3MEHIICHHS
npucunanHs O0ynap0. OKpiM TOro, 3MEHILEHHS MpUCUNIAHHS OyJab0 IpyHTOM Bene 0

30UTBIIIEHHS TTPOTYKTUBHOCTI POOOTH pOOITHHKIB-30MpaUiB.
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Busnaueno pexxuM poOOTH KapTOIUIEKOIavya B JaHUX YMOBaxX, AKUil 3a0e3nedye
JOMYCTUMI 3HAYEeHHS BTpaT Ta TMOMIKO/KEeHHS Oynb0. BcraHoBimeno, 1mo 3a
NOCTYMalbHOT IIBHUJAKOCTI arperaty 2,1 KkM/roa, TPOXYyKTUBHICTh  JOcCAriIa
0,29 ra/ron.

B pesynbrari npoBeaeHUX AOCTIIKEHb BCTAHOBJICHO, IO €KCIIEPUMEHTAIbHUN
3pa3ok kaproruiekornaya KPK-2 B 1minomy 3ag0BUIBHO BHKOHY€E TEXHOJOTTYHUN

nporiec.

0

Puc. 2.9. 3aranpauii Burisa kapromiekonada KPK-2 B po6oTi:a

— BUJ 300Ky, O — BUJ 3331y



40

Puc. 2.10. 3aransHuil BUTIIA pPO3NOITILHUKA BOPOXY KapToruiekonaya KPK-2

i yac poboTu

Puc. 2.11. 3aranpHuii BUTJIS BUKOTIAHUX JIBOX PSAAKIB KapTOILI
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2.4]1ociIzKeHHSI eKCNePUMEHTAJBLHOI0 3pa3Ka IBOPSIAHOIO KAPTOIJIeKomaya-
HaBanTaxkyBaya KKH-2

Pesynbratu pocnimkeHb OylM BUKOPUCTAaHI IMPU BUTOTOBJICHI JIBOXPSAIHOTO
KapToIieKonaya-HaBaHTaxxyBada KKH-2.

Kapronnekonau-HaBaHTaKyBay HariBHABICHUHN JBOPSITHUAN KKH-2
NpU3HAYCHUN JJI1 TIAKOIMyBaHHS JBOX PSAKIB KapTomun 3 MDKpsamasmu (0 cwM,
BiJOKpeMJieHHsT Oynb0 Bl TpyHTy, Oanuiuid Ta IHIIUX POCIUHHHUX JOMIIIOK,
3aBaHTaKCHHS KapTOIUIl B TPAHCHOPTHUM 3aci0, 110 pyXaeTbCs MOpYyY. 3araibHUM
BUTJISI] MAIIMHY TTOKa3aHo Ha puc. 2.12. OcoOauBiCTIO KOHCTPYKITT KapToIIeKonava-
HaBaHTaXXyBaya € HasBHICTh KOMOIHOBAHOTO IMiJIKOMYBaJIbHO-CEMAPy0U0ro podoyoro
opraHa sIKHil MiCTUTh MPYTKOBI OapabGanu (puc. 2.13) i posnoaineHuk (puc. 2.14),
KWW 3HAYHO IOKpally€ SKICTh MPOXOJKEHHS TEXHOJOTIYHOTO MpoLecy 30upaHHsS
Kaprorut. TexHIYHa XapaKTepuCTHKa MaIlllMHU TIpe/icTaBlieHa B Tabiuili 2.8.

Tabanig 2.8.

TexniuHa xapakTepucTHKa Komada-HaBaHTaKyBaua KKH-2

3HauyeHHsa ado

Ha3Ba nokasnuka XapaKTEPUCTHKA
MOKa3HUKa

Mapka mMarmHu KKH-2
Tum arperaryBaHHs HaIllBHABICHUMI
ArperaTyeTbCs 3 TPaKTOpaMH, KJ1ac 1,4
Po6oua mBuaKICTE, KM/TOT 1-6
[TpoayKTHUBHICTB 32 TOAMHY OCHOBHOTO Yacy, ra 0,45-0,65
KinbKicTh BUKOMYBaHHUX PSAKIB, HIT. 2
[upuna MiKpsIIb, CM 70
Maca xombaiiHa, KT 3500

["aGaputHi po3mipu, MM:

- B poOOYOMY CTaHi:

JIOB)KAHA 8300
IIIUPHHA 5400
BHCOTA 2900

MakcumanbHa riuOUHa MiIKOMyBaHHS, CM 25
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Puc. 2.14. 3aranpHuii BUTJISI PO3IOAUIBHUKA

a — B XOJIOCTOMY PEXUMi, 0 — B poO0OYOMY peKUMI
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Tadomurs 2.9

YMOBH NPOBEICHHS JOCIIKEHb KapToIuleKonaya-HaBantaxyBada KKH-2

Hazpa noka3nuka

3HaueHHs a00 XapaKTepUCTHKA

MOKa3HUKa
Tun rpyHry YOPHO3€EM CYTJTUHUCTUIN
Penned piBHUI
Tsepaicts rpynTy, MIla B mapax rpyHry:
0-5cm 1,35
5-10 cm 2,35
10-15 c™m 2,9
15-20 cm 3,0
Bonoricts rpyHTy, % B 11apax rpyHTy:
0-5cMm 16,1
5-10 cm 18,0
10-15 cm 17,8
15-20 cm 17,0
Kinbkicts Oyp’sHiB Ha 1M2, mIT. 6
Maca Oyp’sHIB 1 3JIUIIKIB OarILIA, T/Ta 1,56
Temneparypa nositps, °C 12
Temneparypa rpyHTy Ha TTTUOMHI 3aJIsITaHHS 10

0y1nb0, °C

[TonepenHiit 06po6ITOK

CKOITYBaHHA 6aIIHJIJIH

Taomung 2.10

XapakTepuCTUKa KYyJIbTYPH MPHU JJA00PATOPHO-TIOJIBOBUX JTOCTIIKEHHIX

3HadyeHHs a00 XapaKTEepPUCTHKA
Ha3Ba nmokasnuka HOKa3HUKA
Copt xaprori Hescbkuit
Cnoci0 cangiHas rpeOeHeBUi
[upuna MiKpsIIb, CM 70
Bbionoriunuii yposxait 6agusis, T/ra CKOILICHE
bionoriuynuii yposxaii kaptoruii, T/ra 24,3
Bucora rpe6enis, cm 19,2
KinpkicTp Kym1iB, THC.IIT./Ta 39,1
XapakTepucTuKa raizia: IMpuHa, CM 22
- MOWHA 3aJIATaHHS HIKHBO1 OYJIEO0H, CM 18,2
Po3mipHo-MacoBa xapaktepuctuka 0yIb0:
- TOBKMHA, MM 68,8
- IUPUHA, MM 50,8
- TOBILMHA, MM 35,2
- cepeniHs maca OyJibOu, T 88,6
Cknan O6ynws0, % 1o maci, r: g0 50 52,9
- 50-80 17,6
- oubiize 80 29,5
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Tadomug 2.11

[Toxa3auku poOoTH KapToIiekonada-aaBanTaxyBada KKH-2 npu maboparopHo-
MOJIbOBHUX JOCIIHKCHHSIX

3HadyeHHs a00 XapaKTepUCTHUKa
Ha3zpa noka3nuka HOKa3HHUKaA
0e3 pO3MOJIIbHUKA | 3 PO3NOAUIBHUKOM
1. Mapka Tpaktopa MT3-82 MT3-82
2. PobGoua mBUAKICTh PyXY:
KM/TOJ, 2,8-3,6 3,2-4,8
M/C 0,78-1,0 0,88-1,33
3. 'mubuna migKomyBaHHs, CM 19,3 19,3
4. KinpKicTh 00CITyTOBYIOUOTO 1 (TpakTOopucCT) 1 (TpakTOopuCT)
MIePCOHAITY, YOJI.
5. Yucrora kaproruii B Tapi, %
- OypOun 85,8 97,4
- TPYHT CUIIKHIA 2,2 0,7
- rpyaku (po3mipom a0 50 Mm) 11,8 1,7
- POCJIMHHI IOMIIIKH 0,2 0,2
- 1HIII1 JOMIIIKH 0 0
6. [loBHOTAa 30MpanHs Oynn0, %
- 310paHo B Tapy 98,6 99,4
- 3QJIMIIICHO Ha TIOBEPXHI 1,2 0,4
- 3JIMIICHO B TPYHTI 0,2 0,2
- BChOTO BTpar, % 1,4 0,6
KT 340 146
7. Ilomkomxenus 0yne0, %0:
- cyMapHi 4.6 4.6
- 31IpaHa 1ikipa Big 1/4 no 1/2 1,3 1,3
MOBEPXHI 0yJIbOU
- 3ipaHa mKipa OibII 1/2 0,2 0,2
MOBEpXHi OyJIb0U
- po3niaBiieH1 OyJb0u 0,4 0,4
- pi3aHi OybOU 0,7 0,7
- TPIIIUHY TOBXKHUHOO O1nbIe 20 1,1 1,1
MM
- BUPUBU M AKYIII TJIMOUHOIO 0,9 0,9
O17bIIIE 5 MM
- nomty4Ho (13 100 6yn60) 6,0 6,0
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Puc. 2.15. 3aranbHmii BuUrisg Kaproriekomada-HaBaHTaxkyBadua KKH-2 B
pobori:
a — PO3MOJIUIBHUK B HEPOOOUYOMY TOJIOKEHHI, O — PO3MOJAILHUK B pOoOOUYOMY

MMOJIOYKEHHI
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Tadomurg 2.12

Eneprernyna ominka po6oTu KapToruiekonadya-naBaHTaxysaua KKH-2

Ha3Ba nmoka3nuka 3HaueHHS ITOKa3HHUKa

1. PoGoua mBuaKiCTh PyXy, KM/TOJT 3,24 3,95 4,68
2. [IpoayKTUBHICTB, Ta/TOJT 0,45 0,55 0,65
3. Tsrosuii omip, kH 11,7 12,3 12,6
4. KpytHuii MomeHnT, Hm 185 210 216
S. HqumchTb Ha BBII TpakTopa (Ha 9.5 10.8 11.1
IpUBiJ Komaya), KBT
6. BukopucroByBaHa Moty HiCTh, KBT 19,8 24,7 26,5
7. KoedinieHT 3aBaHTaKEHHS IBUTYHA

0,315 0,411 0,441
TpakTopa
8. [InToma BUTpaTa NajabHOTO 34 TOAUHY 13,68 15,42 17,09

OCHOBHO1 POOOTH, KI/TO

YMoBU 3a sIKMX BiOyBajucsi BUIPOOYBAaHHS Ta XapaKTEPUCTUKA KYJIbTypU
HaBemeHI B TaOmmmsax 2.11 1 2.12 BignoBigHO. YMOBH BHUIIPOOyBaHHSA OyiH
TUTIOBUMMUIJI BAXKKUX IPYHTIB, PO IO CBIAYUTH TBEPAICTh TPYHTY B IIapi 3ajIsTaHHS
oyns0 Bim 1,35 mo 3,0 MIla, a 3a arpoTexHIYHMMH yMOBaMW BOHA HE MOBHHHA
nepesunryBati 1,4 MIla. [loka3Huku skocTi poOOTHM BHU3HAYAIMCh Ha POOOYMX
MBUIKOCTIX 3,2-4,8 kM/To.

3a mepion BurnpoOyBaHb KapToliekonademM-HaBaHTaxyBauem KKH-2 Oyno
310pano 10 ra xapToIUil, a TaKOX MPOBEACHO arpOTEXHIYHY OLIHKY SKOCTI poOOTH
MmamgHu (Tabm. 2.11) Ta enepretnuHy omiHky (tabm. 2.12). Ilpu 1mpomy Oyii0
MPOBEICHO OLIHKY €(PEeKTUBHOCTI pOOOTH MIJKOIMYBaJIbHO-CEMAPYIOUOro podovyoro
Oprana 3 po3moIiTFHUKOM. B pe3ynbTari mpoBeICHUX MOCHTIIKEHb BCTAHOBICHO, IO
KapTOTUIEKOMaY-HaBaHTAKyBay 3a0e3reuye 30upanHs KapTOIUTl 3TiTHO BCTAHOBJICHHUX
BUMOI' - MOBHOTa 30MpaHHS, YUCTOTA KapTOIUIl B Tapl BIAMNOBIA€ arpOTEXHIYHUM

BUMoraMm. Bucoky edexTuBHICTh moka3aB V-MogiOHUI PO3MOIITEHUK BOPOXY -
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gyuctoTa Oynb0 B Tapi gocsarana 97,4%, 6e3 po3noauIbHUKA YMCTOTA KApTOILI B Tapi
craHoBmia - 85,8 %. ToOTO 3acToCcyBaHHS PO3IMOALIBHHUKA MIJBUIIYE TAKUN BaXKIUBUN
MOKAa3HUK POOOTH KapTOIUIe30HMpaabHOI MAaIlMHU SK YUCTOTa Oyiap0 B Tapi OuIbIIe,
HiK Ha 10% Ta 3MeHIIye 3acMiueHICTh Oynb0 IpyHTOBUMH Jgomimkamu 3 14,2% mo
2,7%, 10610 B 5,2 paza [Ipu upomy 3a poboTu 0€3 pO3NOJITLHUKA MIBUAKICTE PyXY
arperaty HeoOX1HO 3HMKYBATHU JJis1 3a0€3MEeUCHHsI 33J0OBUIBHOI cernapariii BOpoxy.

Ha puc. 2.15a mnokazaHo TEXHOJOTIYHHUM TIpOIleC KapToIUIeKoIaya 3
PO3IMOIIILHUKOM B HEpOOOUOMY IOJI0KEHHI, a Ha puc. 2.150 - 3 po3moAiIbHUKOM B
poboyomy mosoxkeHHi. Ak 6aunMo Ha puc. 2.15a Bopox cemapyeThcsi HE3aJ0BUIBHO,
PO 1€ CBIAYNTH, III0 OCHOBHA YaCTHHA I'PYHTOBHX JOMIIIOK 3HAXOJAUTHCS HA APYTOMY
TpaHCHOpTEpl, 0 MPU3BOIUTH JI0 MiJBUILNEHOrO 3acMiueHHs Oynn0 B Tapi. Ha puc.
2.156 — BuOHO, IO OCHOBHA YacTWHA TPYHTOBUX JOMIIIOK BIIOKPEMHIJIUCH Ha
NEepIIOMY TPAHCIIOPTEPI, IO 1 3yMOBIIIOE€ BUCOKY YHCTOTY OyJb0 B Tapi.

TakuM 4YWHOM JIOBEICHO JOLUIBHICTH 3alPONOHOBAHOTO KOMOIHOBAHOTO
M1JKOMyBaJbHO-CEMAPYOYOro  poOOYOro opraHa B  TEXHOJOTIYHIA  cXemi

KapTOIUIE30MPabHOT MAIIMHK Ta KOTO BUCOKY €()EKTUBHICTH POOOTH.
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3. OXOPOHA ITPAIII

Oxopona mparii - 11e CUCTeMa 3aKOHO/IaBUMX aKTiB 1 BIAMOBITHUX IM COIIabHO-
C€KOHOMIYHMX, TEXHIYHUX, TIME€HIYHUX 1 OpraHi3allifHUX 3aXO[liB, 110 3a0e3MeUyr0Th
Oe3reKy, 30epekeHH 370POB's 1 TTpare3qaTHOCTI JIFOAWHU B mporieci mpaii [18].

3 0XOpOHOIO TIpalll TICHO 3B's3aH1 MOXKeKHa Oe3reka 1 OJMCKaBKO3aXUCT, TOMY,
10 TMOYKEXKI Ha BUPOOHHUIITBI M y MOOYTI 1 TPO30BI PO3PSAAU 3arpOKYIOTh HE TUIBKH

MaTepiaJbHUM IIHHOCTSIM, aJie 1 )KUTTIO JII0/IeH MpH 0OpoOITKY KapTOILIi.

3.1 Opramni3zanist yMoB Ta 3aX0/iB 3 0XOpPOHH Hpaui

Y rocmomapctBi poOOTa 3 OXOPOHM TMpalll MPOBOJUTHCA BIJMOBIIHO [0
TunoBoro nonoxeHHs «lIpo opraunizaimiro podotu B cucremi AIIK», 3rigHO 10 sIKOTO
IOPUIMYHY BIATOBIIAIBHICTD 32 CTAH OXOPOHHU Ipalll Hece - TOJ0Ba MiIPUEMCTBA, IO
rajgy3sx - roJIOBHI (paxiBIll TOCHOAApCTBA, MO AUISHKAX - KEPIBHUK BIAMOBIIHOTO
HIIPO3a1Ty. Y TOCHOAApPCTBI ICHYE MOCaJa CTAapIIOro I1HXKEHEpa 3 OXOPOHM IIpalli.
KepiBHukamu 1 (haxiBIsIMU MPOBOJIUTHCS poOOTa 3 MOKPAIIEHHSM YMOB 1 OXOPOHU
mpaii: y TOCMOJApCTBI Hajaro/KeHa MOXKeXKHa CIy)k0a, € TMOKe)XHa MalliHa Ta
qoTUpHu OiifIli, siKi B Oyab-IKUW Yac rOTOBI BUIXaTH HAa BHUKJIHMK; Ha depMax € 1mo 2
noOyTOBUX MPUMIILEHHS (AylioBa, rapaepoOHa); y CTOJSPHOMY MpPUMIIIEHHI Oylia
BUpILIEHA NpoOsieMa 3 BUTSKKOIO CTPYKKH, JI€PEBHOIO MUY 1 IIYMOM; MPOBOASTHCS
3aX0/JM IIOJI0 YJOCKOHAJICHHSI YCTaTKyBaHHS, MPHUCTOCYBaHb a00 1HCTpyMEHTa s
OutblIOl  O€3MeKW IXHBOTO BHKOPHUCTAHHS, 30KpEeMa, NPHUCTPIA JOJATKOBHX
OTOPOJDKEHb, OJIOKYBaHb, CHUTHANI3aIlli, NpUAO0AHHS TMPUIAAIB KOHTPOIIO YMOB

Oe3nexu.
3.2 AHaJii3 yMOB Ta 3aX0/1iB 3 0XOPOHU Npaili miJ 4ac BUKONMYBAHHA
KApTOILIi
OCHOBHI BUMOTH T10 OXOPOHI Tparil mij yac poOOTH Ha arperari.

o po0GoTu Ha TpakTopax 1 CUIbCHKOTOCTOJAPChKUX MAaIlMHAX JOMYCKAIOThCS
ocobu, M0 MaloTh BIJAMOBITHE TIOCBIYEHHS Ha TMpPaBO KEPyBaHHS, 3HAWOMI 3

IpaBUJIaMH 3 TEXHIKM O€3MEeKH [IMX MAIWH 1 000B'SI3K0BO MPOUIIUIH IHCTPYKTAK.
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Bci poGoTu moTpiOHO MPOBOAUTH IIiJi KEPIBHUIITBOM BIJINMOBIIAIIBHOI 0COOH 3

YHClia aIMIHICTPATUBHO-TEXHIYHOTO MEPCOHATY BUPOOHUYOT AUISHKH.
B 3anexxHocCTi BiJ BUIYy BUKOHYBAaHUX OIEpalliii MeXaHI3aToOpu MOBHUHHI OyTH
3abe31eueHi HeOOX1THUMHU 3ac00aMU 1HIUBIAYJIbHOTO 3aXUCTY 1 CIIEIIOISTOM.
Jlo moyaTtky poOOTH MEPEeKOHATHCS B MOBHIM CIIPABHOCTI arperary, NepeBipUTH
HasIBHICTb 1 MIITHICTh KPITIJIEHHS BCIX 3aXHWCHHUX IIUTKIB 1 OTOPOKEHb.
[IpueananHs MalvH J0 TpaKTopa HEOOX1THO pOOUTH B MOBHIN BIJMOBIIHOCTI 3
BKa31BKaMH 3aBOJICHKOT IHCTPYKIIIi.
[lepen mouaTkoM pyxy HEPEKOHATHUCS, YA HEMAE MK TPAKTOPOM 1 3HAPSIAM
JII0JIEH, a Tak0X 000B’A3KOBO MOJaTH 3BYKOBHM CUTHAI.
3a00poHsIETHCS:
® JIOMYCKaTH J10 POOOTH OCI0 Y CTaHi CI’ STHIHHS;
® TIpaIffOBATH Ha arperarax y He3ampaBJICHOMY O3l 31 3BUCAIOYMMH ITOJIaMHU
abo pykaBaMmu;
® JIONYCKATH JI0 arperaty CTOPOHHIX 0Ci0;
® 3HAXOAWTHCS MEPE]l arperaToM ITiJ1 4ac Horo pyxy;
® POBOJAUTH Oynb-SIKMW JOTJISAJ 3a MalIMHOIO Mpu BkiarodeHomy BBII, a
TaKOX POOUTH PEMOHT, PErYJIIOBAaHHS 1 OUMILIEHHS pOOOYUX OpraHiB Ha Xxoay abo mpu
MPAIIOI0YOMY JIBUTYHI;
® CIJaTH Ha MalIMHU a00 CXOAUTH 3 HUX MPHU PYCl arperarty;
® BKJIIOYATH TIPOMEXaHI3M MiIHOMY 3 3eMJli a00 CTOSYHU Ha TPAKTOPI;
® TIPOBOAUTH TpokpyudyBaHHs MamuHu Bin BBII, He nmpueanaBmm Hel 10

TPaKTOpa;

3.3 Po3pooka oprani3auiiino-rexniunux 3axoais 3 OII npu po6ori 3

YI0CKOHAJIEHUM MEeXaHi3MOM

MammuHa, 10 po3poOJIIETECI TOETHYE B COO1 JIBa TEXHOJOTIYHUX TIPOIECH:
OUMIIEHHS PSIKIB KapTOIUIl B OaAuMIIIsl, KOTpE B MPOLEC] MIAKOMYyBaHHA 1 cenapariii
miapy IpyHTY 3 OyibpOOIUIOAaMM MNEPElIKOAKa€e PYXOBl Marepiaily; IiJIKOITyBaHHS

PANIKIB KapTOILII Ta BIAAUICHHS OYJIBOOIIIONIB Bl IPYHTY.
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BucHoBku 1o po3ainy

Po3po6eHo po3ain 3 0XOpoHU Tpalll JIe PO3JISHYTO KJIIOUYOBI MUTAHHS aHATI3Y
YMOB Ta 3aXOJiB 3 OXOPOHH TIparli MijJ 9ac BUKOITyBaHHS KapTOIUIl Ta PO3POOJICHO
opranizamiifHo-TexHiuHi 3axou 3 OIl nmpu po6oTi 3 YIOCKOHAJIEHUM MEXaHI3MOM.

[ITo B momampmioMy MOXe 3a0e3rmeunTd Oe3IeKy Ta 3a0e3MedeHHs 370pOB’S 1

Tpare3aTHOCTI JIFOIMHU B MPOTIEC] TpaIi.
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PO3JILI 4

BU3HAUYEHHSI EKOHOMIYHOI EOEKTUBHOCTI TA
BITPOBA/I’KEHHA Y BUPOBHULITBO PE3YJIBTATIB HAYKOBOI'O
JOCJLIKEHHA

ExoHOMIYHI TIOKa3HUKH, SIKI XapaKTepU3YIOTh €(PEKTHUBHICTh 3aCTOCYBaHHS
1KOMYBaJIbHO-CENMapy0uoro pobo4yoro opraia BU3HAUaINCh 3a 3arajJbHONPHUIHITOIO
MeTouKoIO [7, 8].

3a 0a3oBuil BapiaHT mHpuiiMeMO KapToruiekonad-HaBaHTaxyBau KKH-2. 3a
MOJICPHI30BaHy MalllMHy TpUiMeMO KapToluiekomad-HaBaHTaxxyBay KKH-2 3
pPO3pOOJIECHUM  MMIAKOMYBAJIbHO-CENAPYIOUUM POOOYMM OpraHoM. ArperaTyBaHHS
MaIuHU 3IMCHIOETBCA 3 Tpaktopom MT3-82. 3iOpani Oynp0uM TpaHCIOPTYIOTHCS
arperatoM y ckiazi Tpakropa MT3-82 1 mpuuena 2I1TC-4.

BuxinHi yMOBU A1 po3paxyHKy NpuUBeneHo B Taou. 4.1.

Taomurg 4.1

BuxigHi yMOBH 1J1s1 PO3paxyHKy €KOHOMIYHO1 €(heKTUBHOCTI

bazosa MonepHizoBaHa
[Toka3Huk

MaliuHa MaluHa
BpoxaiinicTs 0ynb0, T/Ta 24,3 24.3
Po6oua muprHa 3aXBaTy MalluHu, M 1,4 14
PoGoya mBUAKICTE pyXy MaIIMHU, KM/TOT 3,24 4.68
KinbkicTh 00CIyroByt04Oro nepcoHaty, 4oJ. 1 1
Maca Maiau, Kr 3500 3550
[ToBHOTA 30MpanHs Oynb0, % 99,0 99,0
[TomkomxenHs 0yinw0, %o 4.6 4.6
Yucrtota 6yns0 B Tapi, % 85,8 97,4

PesynbraTi po3paxyHKiB npeacTaBieHi B Tadmuili 4.2.
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Taomurg 4.2
PesynbraTi po3paxyHKy €eKOHOMIYHO1 €()eKTHBHOCTI BiJ] BUKOPUCTAHHS

KOMO1HOBAHOTO ITiJIKOMYBaJIbHO-CENapyrvYoro podo4yoro opraHa

MoKasHK bazora MopnepHi3oBaHa
MaIlInHa MaIlnHa

[IpoayKTUBHICT 3MIHHOTO Yacy, ra/roj 0,36 0,52
[Tutoma BuTpaTa nanuea, Kr/ra 30,4 26,3
Butpartu Ha omaty npati, rpH/Ta 69,25 47,94
Butparu na I[IMM, rpu/ra 744.8 644,35
Butpatu Ha peHoBaitito, rpa/ra 988,27 920,4
Butparu na pemonr 1 TO, rpu/ra 1207,2 1049,2
[Ipsimi ekcruTyaTaliiiii BUTpaTH, rpH/Ta 3009,5 2661,9
Po3mip kamiTansHUX BKJIAJI€Hb, TPH/TAQ 5953,44 55447
[IpuBeneHi ekcruryaTaliiHi BUTpaTu, TpH/Ta 3902,5 35549
3MEHILIECHHS PUBEJIEHUX €KCILUTyaTalliHIX 347 6
BUTpAT, I'PH/Ta ’
JlonaTkoBH €KOHOMIYHUN €PEKT Bif 85 3
3aCTOCYyBaHHs poOOYOro opraHa, rpH/ra ’
3aranpHUN €KOHOMIYHHM eeKT, TpH/Ta 432,85
Piunnii ekoHOMIuHIi eheKT, TpH. 43284,6

Otxe, B pe3yibTaTl PO3PaxyHKIB BCTaHOBJIEHO, IO B YMOBaxX BUPOOHHUYOT
MepeBIPKA €KOHOMIUHUN €(EeKT BiJ] BUKOPUCTAHHS KapTOILIE30MpaNbHOI MAIIMHUA 3
KOMOIHOBaHUM IIJIKOITyBaJbHO-CEMapyOuYuM POOOUYMM OPTraHOM CTAHOBUTH OJU3BKO
433,0 rpH/ra, a 3a pIYHOTO HOPMATHBHOTO 3aBaHTakeHHS MamuHu 100 ra piaHMiA

ekoHoMiuHMH edekT ctanoBuTuMe Maixke 43300,0 rpa (B minax 2024 p.).
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3AT'AJIBHI BUCHOBKHA

Y po06oTi BUpIIICHO 3aBAaHHS MiIBULICHHS SKOCTI pOOOTH KapTOIIe30MpaIbHOi
MalllMHU UUISIXOM  yJOCKOHAJIEHHST KOHCTPYKLIi Ta OOIPYHTYBaHHS MapaMeTpiB
KOMO1HOBAHOTO IT1JIKOTTYBaJIbHO-CENapyrvdoro podo4yoro opraHa.

1. BcTranoBneHo, 110 MOKa3HUKH SKOCTI POOOTH KapTOIUIE30HpaIbHUX
MalluH HE BIAMNOBIAAIOTh arpoTeXHIYHUM BHMoraM. [[is yCyHEHHs 3a3HA4eHOro
HEJI0JIIKY OOIpyHTOBAHO KOMOIHOBaHUH I1JKOIyBaJIbHO-CENapyrOYuil poOourii opran
3 MPUCTPOEM JIJIsI PIBHOMIPHOTO PO3MOJLTY MiJKOMAHOTO KapTOIUITHOTO BOPOXY Ha
IMIMPUHI TIOJIOTHA CENapylodoro TpaHcmopTepa. TakuM YHHOM — JOCATa€eThCA
MOKpAIEHHs MPOIeCy cemnaparlii, a, BIAMOBIAHO, 1 MOJIMIICHHS MOKa3HUKIB SKOCTI
po0OOTH KapTOILIE30MPAILHOT MAIITUHHU.

2. BcranoBneHo, 1mo kaprormiekonad-HaBaHnTtaxxyBad KKH-2 3 komOiHOBaHUM
M1JKOMyBaJbHO-CEMAPYIOYMM  poOOYMM OpraHoM Ha 30HMpaHHI KapToIl 3
BpoOKaitHicTIO 24,3 T/ra, IKy BUPOIIYBaJIM IpeOeHEeBUM c1IocoO0M 3 Mikpsaasamu 0,7 m
Ha YOPHO3EeM1 CYTJIMHUCTOMY BOJIOTICTIO B Iepioja 30upanusa 16,1-18,0 %, TBepaicTiO
1,13-2,0 Mlla, 3a6e3neuye moBHOTY 30upaHHs Oyias0 — 10 99,4 %, ynucrory Oyns0 B
tapi — 97,4%, nomkomkeHHs 0yp0 — He nepepuIye 4,6%.

3. Pesynpratt  BUpOOHWYOI  TEPEBIPKM  KapTOIUIE30MpalIbHUX  MAIlWH,
oOnagHaHUX KOMOIHOBAaHMM  IIJKOIYBaJbHO-CEMAPyIOUYUM PpOOOYMM  OpPraHOM,
MIATBEPAUIN IMABUIICHHS IOKa3HUKIB SKOCTI iX poOOTH Ta 30UIBIICHHS iX
POYKTUBHOCTI.

4. ExoHoMiuHUN e(eKT BlJ] BUKOPUCTAHHS KapTOIUIEKONaya-HaBaHTaKyBaya 3
KOMOIHOBaHMM  MIAKOMYBaJIbHO-CEMAPYIOUMM  POOOYMM  OpraHOM  CTAaHOBHTH
433,0 rpu/ra, a piynuii exoHomiunuii edext — 43300,0 rpH Ha OgHY MalIUHY

(B minax 2022 p.).
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