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HanionansHuil TEXHIYHUNA YHIBEPCUTET Y KpaiHU
«KuiBchbKUI MOMITEXHIYHUH THCTUTYT IMeHI [ropst CiIKOpChbKOTO»

TEOPETHUYHI JOCJ/IIKEHHA HIO10 BAOCKOHAJIEHHSA
KOMBIHOBAHOI CIBAJIKU-KYJBTUBATOPA JIJI51 COI

Cosi € o0Hieto 3 HaunowupeHiuux 3epHod0008UX Kyaibmyp [ HUHI
BUPOUYEMBCS OLIbUUL HINC 8 UeCMUOeCAmU KPAIHAX C8imy, Yy momy YUCi 3a605KU
eKON02IYHIll NIACMUYHOCmi. 30iIbUeHHS BUPOOHUYMBA COi, 30KpemMa 6 HAaulill
KpaiHi, 8i00y8AEMbCA 20108HUM YUHOM WAAXOM POZUWUPEHHS NOCIBHUX NIOW 3d
PAXYHOK 3MEHUWIEHHSI NOCIBI8 3EPHOBUX 31AKOGUX MA OeAKUX eHEeP2OEMHUX
mexHiyHux Kyaemyp. B 3omui Jlicocmeny Ykpainu penmabenvricmos 6upouy8anHs
coi’ cmabinbHo mae no3umuseni noxasHuxku (0o 90-120 %), wo ymoodrcauenioe ii
8UCOKOegheKkmusHe 8UPOOHUYMEBO SK 01 BHYMPIWHIX nomped, max i Ha eKCnopm.

Citomsb coto psiokosum cnocobom 3azsuvail (0o 90 % niowy) 3eprosumu
cisankamu C3-3,6. Ha niocmasi nposedernoco ananisy iCHyHOUUX MexXHOI02I ma
3aco0ie mexaHizayii cigou 3epHOBUX 8CMAHOBIEHO, WO BOHU He NOBHOIO MIpOI0
8I0N0GIOAOMb ACPOMEXHIYHUM BUMO2AM Ol NOCIBY COi ma nompebyomv
yoockoHanenus. 1I'onosna 3adaua npoedenHs acpomexHiuHux 3axo0ie npu ciedi
3a2anom nonfA2a€ y CMBOPEHHI ONMUMANbHOI NIOWI JHCUBLEHHS UWLIAXOM
PIBHOMIDHO20 3a 2TUOUHOI 3A20PMAHHS ) 2PYHM | PO3MIWEHH HA NIOWi NoJis
ma 3abe3neuenti yMos 0Jis BUOKO20 Ma MIYHO20 NPOPOCMAHHS HACIHHS, W0 MAE
sUpiwaIbHe 3HAYEHHs Ol 2apPHO20 PO3GUMK)Y DOCIUH, POCMY Md, 3Peumoro,
spoorcavinocmi. ObmeHcy8anbHUM haKmopom OMpPUMAHHA OOHOYACHUX OPYHCHUX
€x00i8 coi, kpim menaa, € gonozicmo epyumy. Came ons “niomseyeanus” gonozu
3 2nUOUHU 00 NOBEPXHI ZPYHMY Ni0 4ac BUCIBY HACIHHA 3ACMOCO8YEMbCA
KOMKYBAHHS, X04a MAKUU MEXHOLO2IYHUL NPULIOM € npeOMemom OUCKYCIi cepeo
00CNIOHUKIG ma hepmepis, addce HACTIOKOM Modce Oymu 3HaA4He Ni0GUUYEHHS.
mMeepooCmi NOBEPXHEB020 Wapy epyHmy, 0COOIUBO NICAs 31U6 MA HACMYNHO2O
PI3KO20 NOMENJIIHHAL.

Bcmanoeneno, wo pobouum opeamom, AKuli  00360J5€  AKICHIULE
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BUKOHYBAMU NOCI8 COI, € OUCKOBUI COWHUK HA NAPANeN0SPAMHIU Niosicyi i3
B8CMAHOBIEHUMU 00 HbO2O 1 nicid npukouyeanrvhumu kKomkamu. Cmammsl
Micmums meopemuyHi 00CIIOHCEHHS 8 HANPAMK) Nepepo3N00iTy HABAHMANCEHD
30 mMakoi cxemu 3yCulb ma IX 6NAuU6Y HA NOKA3ZHUKU AKOCMI 6UKOHAHHS
MEexXHON02IYH020 npoyecy cigou, wo Modxce Oymu CKIA008010 YACTMUHONO
mMamemMamuyHoz2o — anapamy — ONs  A8MOMAMU308AHO20  NPOEKMYBAHMNA
IPYHMOOOPOOHUX MA NOCIBHUX 3HAPSOb.

Ananiz 3MiHU HABAHMANCEHHS HA COWHUK 3 NPUKOUYBANbHUMU KOAECAMU
MOJICHA PEeKOMEHOY8amu Npu GUKOPUCMAHHI CIBANOK MAKo20 muny OJs cieou
[HWUX KYTbmYP.

Knouosi cnosa: pisHanHA pieHosazu; cuia Onopy KOYEHHIO, PeaKyis
2PYHMY; CI8ANKA-KYTbMUBAMOD, COUHUK, HACIHHA, COA;

IlocranoBka mnpoOJsemu. BcraHoBieHo, 1o ciBOa COi 3€pHOBUMU
CIBaJIKAMH MPU3BOJUTH /10 HEIOCTATHHOI PIBHOMIPHOCTI INIMOWHU 3arOpTaHHS Yy
TPYHT Ta 1HTEpBaJiB PO3MIIICHHA HACIHUH B3/0BXK psjaka, amke Oimst 60-70 %
HACIHHA MMOTpAaIig€e B YMOBH 3aliBO 3arylIeHHUX a00 3pIKEHUX, 1[0 HEraTUBHO
MO3HAYAEThCS HA BPOXKAMHOCTI. Y BHUPIIMICHHI 3aBAaHHS  M1JABUIICHHSA
BPOXKAMHOCTI C€OI Ba)XJIMBa POJb HAICKUTh KOMOIHOBAaHMM arperaram,
MpU3HAYEHUM JUIsi OOpOOITKY TPYyHTY B OJIHIA omepailii 3 BUCIBOM HaCiHHS.
[IpoGnema BIOCKOHAJEHHS ICHYIOUHX, pO3poOKa Ta MJOCHIHDKEHHS HOBUX
pobounx opraHiB KOMOIHOBAHOTO THUITy, IO 3a0€3Me4yI0Th SKICHE BUKOHAHHS
TEXHOJIOTIYHUX OIepariil 3 MepearnociBHOrO OOpoOITKY TPYyHTY OJHOYACHO 3
BHUCIBOM HACIHHSI Ta TPUKOUYBAHHIM 3aCISTHUX PSJIKIB, € TyKe aKTYaJIbHOIO 1 Ma€
BOXJIMBE 3HAYCHHS /I CUIFOCHBUPOOHUKIB, OCOOJIMBO 332 YMOBU HESKICHO
MIArOTOBJIEHUX 10 CIBOM IPYHTIB.

AHaJIi3 0CTaHHIX JOCTiKeHb | myOaikaniii. BaxxiuBicTh miCAsSNIOCIBHOTO
KOTKYBaHHS JUIsl TIOKPAIIEHHS] KOHTaKTy HACiHHS 3 TPYHTOM, IO MPHU3BEIO 0
30UTBLIEHHS CXO/IIB 3¢pHOBUX Ha 4% 1, sIK HACIIJOK, ypoKaitHOCT1 3epHa Ha 2%,
BigMivaeTbess B poOotri [1]. IlomiOHI BUCHOBKM OyiM OTpUMaHi IIOA0
BUPOIIYBaHHs IYKpoBHX OypskiB[2, 3], Xo4a IMJIMB KOTKYBaHHS IPYHTY Ha
CXOXICTh HACIHHA LIYKPOBUX OypsiKiB OyB HEOAHO3HAUHHM 1 3aJI€KaB Bl YMOB
3BOJIOKEHHS IPYHTY IiJ 4ac KOTKYBaHHS Ta MpopocTaHHs HaciHHs. CBoedacHe
KOTKYBaHHSI TPYHTY, OCOOJIMBO MICJISI CiBOM, MOKPAIIyBaJIO CXOXKICTh HACIHHS B
MOCYIIJIMBY BECHY 1 TMOTIPIIYBAJIO Y BOJIOTY TOPY POKY. 3aTpUMKa 3MIITHCHHS
MEPECYIEHOTO TPYHTY TAaKOXK Oyja MIKIIJINBOIO. Y 1ociijax XOKaHCCOHA Ha
JOCIITHAX JISTHKaX 3 BHUCOKUM TIOYAaTKOBHUM BMICTOM BOJHM TPOPOCTAHHS
HACIHHA 3aTPUMYBAJIOCS  3aKpiruieHHsM. Peakiiis mykpoBux OypsikiB Ha
3MIIHEHHS HACIHHEBOTO JIOXa Ticis ciBOM Oyia Jy»e CXO0XKa Ha pPeakIliio
NpiOHO3epHOBUX KyIbTYp [4].

KorkyBanHsi mig dYac ciBOM MIABUIIYE BMICT MUIKUX (pakmii y
CTPYKTYpHOMY CKJIaJi TIOBEPXHEBOTO INapy IPyHTY, IO € OIHUM i3
HaNWBaKITUBIIIAX napameTpiB pu ciBO1 NpiOHO3EpPHOBUX
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CIJTbCBKOTOCIIOAPCHKUX  KYJbTyp. HalllliHHIIIUMU € TIPYHTOBI  arperaru
HACIHHEBOTO JIO’Ka po3MipoM 2—5 MM. [HakIIe B mOCiBHUX JI0kax mpuHaiMH1 50%
IPYHTOBHUX arperariB Mae 0ytu meHmie 5 MM [5, 6]. 3a narnmu Moppic Ta iH. [7]
00’€M TaKOTO arperoBaHOro IPYHTY MoOke cTaHOBUTH A0 33%. [licns amamizy
pe3yabTaTiB MoNepeaHix excnepuMeHTiB Pomanernkaca Ta Illapayckica [8, 9]
OyJ0 BUSIBICHO, 110 BUMOTH JIO PO3IMOLILY arperaTiB 3a po3MipoM HAaCiHHEBOTO
JOKa I[yKPOBUX OYpsSKIB (3TiHO 3 BiIOMOIO Mojeumo XeiHoHneHa—Kpima—
XakaHCCOHA) Kpallle 3a10BOJIBHSUIINCS, KOJIM HACIHHEBE J10KE OYyJIO TOTYIOTh 3a
JIOTIOMOT'O10 KYJIbTUBATOPa 3 KOTKAMH.

VY cTaTTi IMTOBCHKUX JOCIIAHUKIB Ha 4oJi 3 mpod. Pomanenkacom (2022)
3a3HAa4eHo, M0 TIMOWHAa TOociBy ab0 TMOCIBHOTO JIOXa € BaXKIMBUM
arpOTEXHOJIOTIYHUM TapaMeTpOM, SIKUH 3MIHIOETBCS B 3aJCKHOCTI BIJ
KOHKPETHOI'O IPYHTY TOJISl Ta MIKPOKIIMATUYHUX YMOB 1 BOJHOYAC 3aJI€KUTh BIJl
OloJioTii KyJbTYypu. ABTOpM BIAMIYAIOTh, M0 HE3Ba)XalOUM HA OCTaHHI
JOCITIJIKEHHS IEKIIbKOX KOHCTPYKI1M CiBaJIOK 1 METO/11B BU3HAYEHHS! YMOB Ci1BOU
Ta PEryJIlOBaHHS TJIMOMHU BHCOKOTOYHMMH CUCTEMaMHU BHUCIBY 3 LU(PPOBUM
dboHoM Oe3mocepeHhO B TIOJI, BCE II€ ICHY€ MpOrajiiHa B 3HAHHSAX 4Yepes
oOMeKeHe BUKOPUCTAHHS IUX TEXHOJIOT1 B YMOBaxX BUCOKOT MIHJIMBOCTI IPYHTY
Ta MikpokimiMary [1]. Pe3ynbraTi npuBeneHNX JOCHTIHKEHb TAKOXK IMOKA3aIH, 1110
B OUIBIIOCTI BUIAJKIB, KOJU TJIMOMHA TOCIBY MEPEBUILYE ONTUMAIbHY, BMICT
BOJIOTU B MOCIBHOMY JIOXKI 3HAUHO 3HMXKY€Tbcs. [ TnOuHa mociBy KopelntoBaia 3
HIOPCTKICTIO HACIHHEBOTO JIOXka (MOBEPXHI Ta JHA) Ta PO3MOJLIOM arperaTHUX
PO3MipiB MOCIBHOTO JIOKa, ajle BU3HAYAIBHUMHU (PaKkTopamMu OyJu THI COITHUKA
Ta JOCKOHAJICTh ITOCIBHOT TEXHIKHA. ABTOPaMH OTJISITY OCTaHHIX JIOCTIKEHb, K1
TOPKAKOThCSA AaHOl Temu [1], moka3zaHO 10 HA TIMOMHY 3arOpTaHHS HACIHHS
PETYIIIOBAHHS CUJIM IPUKOYYBAHHSI BILTUBAE O1JIbIIE, HI)K TPOCTOPOBA MIHJIMBICTh
IPYHTY Ha TI0JIi UM poOoya MBHIKICTh MociBHOTO arperata [10].

i Ta 3aBpanHs crarTi. MeTOIO CTATTI € JOCHIKEHHS PO3MOJLITY
3yCUJIb Yy MEXaHI3Ml MOCIBHOI CEKIIi CIBAJIKH-KYJIbTHBAaTOpa 3 JIUCKOBHM
COILITHUKOM, 00JIaIHAHUM JIOJJATKOBUM MPUKOUYBATEHUM KOJIECOM.

Po0oua rinore3a nossArae B ToMy, 1110 piIBHOMIPHHI pO3MO1LT HACIHHS 11O
IJIMOWHI 3aropTaHHs MNPU BUCIBI JO3BOJUTH MIABUIIUTH IOJIBOBY CXOXICTh
HAaClHHA Ta YypOXKAMHICTh C€Oi 3a paxyHOK OJHOYACHOTO YIIUIbHEHHS
NOBEPXHEBOTO MIApy IPYHTY 1 CTBOPEHHS ONTHUMAJbHUX YMOB JJI POCTY Ta
PO3BUTKY POCIIUH.

OO0'eKTOM MOCHIIKEHHSI € TPUCTPIN A 3AIMCHEHHS TEXHOJOTIYHOTO
mpoliecy CiBOM coi 3 0OJTHOYACHUM MPUKOUYBAHHSM.

OcHoBHA yacTHHA. {1 BU3HAYCHHS CHJIL, IO JIFOTh HA CEKI[IO CIBAJIKH-
KyJIbTUBATOpa y Tporieci poOOTH, pO3MIISTHEMO ii MEXaHI3M y CTaHi CTaTUYHOI
piBHOBaru. Ha puc.1. mokazaHo BCi 30BHIIIHI CHJIH.
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Puc 1. Po3paxyHkoBa cxema CeKIlii CiBaIKU-KyJIbTUBATOPA 3 JTUCKOBUM COIIHHKOM

Hanwumemo Tpu piBHSHHS piBHOBaru MexaHizmy [11]:

YX2X=0; Xg + Xy + Xz —P =0

XY =0; Yy +Yp+Y —G,=0 (1)
2 My =0; Gexe — Xg1(0C + 1, — h) — Xgyg — Xk2(0.C + 1, — h) +

+Mp — Yo (b+d + e + lg, cosyg,) + Yiq (I, COS YK — b)
- YRxR - 0

ne Xgq, Xgp — CWIM ONMOPY KOYEHHIO OMOPHO-KOMIIOKYOro 1 MPUKOUYBAJIBHOTO
kouic, H;

Xp — TOpU3OHTAJIbHA CKJIAJIOBA PEaKilii PyHTY Ha COUTHUK, H;

Yi1, Yk, — BepTUKaNbHI peakilii, Mo [JiI0Th Ha OMOPHO-KOMIIOBAJIbHE 1
PUKOYYBaJIbHE KoJieca, H;

Yz - BepTHUKaNbHA CKJIa10Ba PEaKliii IPyHTY Ha COIIHMK, H;

Mp — MOMEHT Omopy BiJl CUJI TEPTS B MIAMIMITHAKAX, JJIs HAIIUX PO3PAXyHKIB
npuitmaemo My = 0;

G — Bara CeKIlii CIBaJIKu;

h — rmubuHa 3aropTaHHs HACIHHSA, M;

Lygi,Lg, — MOBXKUHH Ba)keliB OMOPHO-KOMIIOBATLHOTO Ta MPUKOYYBAIHLHOTO
KOJIIC, M;

Vi1 Y2 — KYTH HaXWJIy BaKeJiB OMOPHO-KOMIIOIOYOI0 Ta MPUKOUYYBAHHS KOJIC
710 TOPU30HTY, TPpa.;

T, — paJilyC IUCKa COIIHUKA, M;

b, d, @€ — KOHCTPYKTHBHI MapaMeTpu KOPITyca MOCIBHOI CEKIlii, M;

26



Xgr, Yr — TOPU30HTAJIbHA 1 BEPTUKAJIbHA BIJICTaHI JO TOYKH JOKJIQJaHHS peaKiii

TPYHTY Ha COITHUK, M;

X, — BIACTaHb JI0 IEHTPY Baru CeKliii, M;

0.C — BijiCTaHb BiJl ICHTPY COIIIHUKA JI0 TOUYKU MOT0 KPIIJICHHS HA CEKIIii, M.
Cumu Xgq, Xgo 1 Yi1, Yio, @ Takox cwimn Yi1 X MOB'sI3aH1 3aJ1€KHOCTAMUA

X1 = [Yk1, Xkz2 = fYk2y Xr = kYp (2)
ne f — koeimieHT mepekoudyBaHHS, k — TaHTEHC KyTa HAXWIY 10 BEPTHKAJi
PE3YNIBTYIOYOI PEeaKIlii TPYHTY Ha COIIHUK

Benuunnu X, Yg BUSHAYAIOTKCS 13 PIBHSIHB

Xg=b+d-—r.sina; yg =0.C+r1.cosa (3)

Po3paxyHku 3 BUSHAUEHHS KOOPAMHAT IIEHTPY Barv CEKIlli, Ipu 3MIHHUX
3HA4YCHHSX (, 1 € TajM HACTYITHI pe3yJIbTaTH:

x. = 0,465+ 0,22d, m.
I3 Buknagenoro Buie maemo Xp = Yptga

[TepeTBOprOEMO OTpHMaHI PIBHSHHS PIBHOBArv BUPA3UBIIN TOPU30HTATIBHI
CKJIAJIOB1 peaKIlii yepe3 BEPTUKAIbHI CKIA0BI:

fYK1+fYK2+kYR_P=O

YK1+YR+YK2_GC:0 (4)
CcXe — fY1(0.C+1,—h) =Yg (b+d+ e+ Lg, cosygp) + Vg1 (Lgy — b)
—Y.X, =0

[Ticist mpoBeneHHs BIAMOBIAHUX TIEPETBOPEHL OTPUMYEMO:

Yk1 =
69687 + 50P — 87Y, P — 4,45x105f(1 — X,) —
_ —77430(d+e—fO.C + fr. — fh+ L, cosgg,) + 500P(f0.C + fr. — fh — X, Ly, cosgg, + d + e)
B 50(f — 1) + 500(f20.C — fO.C — fr. + x, + f27, + f2h — Ly, fcosgy) —
— 413(Lgycosyy, +d) + 87(Y, — Y,.f + Lgicosgri) + fh

50P — 87Y, P + 4,45x105X,f0,C +
_ +77430(Y, — fr. + fh+ Ly cos gxq) + 500P(fO.C + fr. — fh — Li;cosggy + X)) — 3,753x10°
kz = 50(f — 1) + 500(f20.C — fO.C — fr. + X + X, f + f27. + f2h — Lg1fcosgyy) —
—413(Lgycosyp, +d —e) +87(Y, —Y,.f + Lgicosgyi) + fh

50P — 87Y, P + 4,45x105X,.f0,C +
_ +77430(Y, — f1. + fh + Liy cosgkq) + 500P(fO.C + fr. — fh — Liycosgy, + X,) — 3,753x10°
R 50(f — 1) + 500(f20,C — fO,C — fr. + fh— X, + f21. + f2h — Ly, fcosgy.) +
+87(Y +Y, —Y.f + X,.f + Liicosgy,) — 413d

3 puc. 1. BHUOHO. RC = OCC +7r— h, RKZ = b + d + LKZCOSYI(Z! RK1:
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Lchosgkl - b

BiamoBimHO A0 KOHCTPyKINi MOCIBHOI cekiii cepiitHoi ciBanku C3-3,6
MOKEMO 3aIIUCaTH

RC = 0,65 — h, RKZ = 1,325 M RK1= 0,025 M

Po3paxyHkoBi urciioBi 3Ha4eHHS Yy 1, Yk, Yz 3a pi3HOi rmuOuHM BHCIBY h
1 BizictaHi Touku KpiruieHHs comnuka d = 0,7 M nmpuBeeHi Ha puc. 2.

370

@@ UKOYYBAbHE

— L OTHOBA/TBHE

3ycawr, H
[¥5)
Iy
(=]

310

280

250
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['mHOHHA NPHKOYYBAHHA, CM

Puc. 2. BnuB rmuOuHN NpUKOYyBaHHS Ha 3yCUJUIS PEaKIlii OOpHO-
komiroBabHOTO (Y1) Ta mpukouyBabHOTO (Yy5) KOMIC

Sk BuagHO 3 rpadikiB 3aJ€KHOCTI HABAHTAXKEHHS MAIOTh JIIHIMHUMA
xapaktep. 3yCHWUId Ha OMOPHO-KOMiIOBAaJILHOMY KOJIECl COITHUKA Malike BIBiYi
OubIlle, HI)K HAa MPUKOYYBAIHHOMY, TIPOTE PI3HMIIS TOMITHO 3MEHIIYETHCS 31
301apmeHHsIM TIMOWHM. [losicCHIOETBCS 1€ THM, IO 30UIBIIEHHS TJIUOWHU
00poOITKY MPU3BOAUTH J0 MEPEPO3NOALTY HABAHTAKEHHS B CTOPOHY 301THIIICHHS
Ha 3aJ{HE IPUKOYYBaJbHE Kojieco. BoueBup, Takuii xe eheKkT OTpUMaeMO y pasi
301JIbIIIEHHS BiCTaHI TOYKU KPIiUIeHHs comHuka d.

BucHOBKH Ta nepcrneKTHBH J0CiIKEeHb.

Ha miacraBi mpoBeneHOro aHajizy ICHYHOYMX TEXHOJOTiM Ta 3aco0iB
MexaHi3alii ciBOM 3E€pHOBMX BCTAHOBJICHO, III0 BOHM HE IIOBHOK MIpPOIO
BIIMOBIAIOTh arpOTEXHIYHMM BHUMOTaM JUIsi TIOCIBY C€Oi Ta MOTpeOyrOTh
yJI0CKOHaJeHHs. BcTaHOBIIEHO, 110 pOOOYMM OpraHoOM, SIKUM JT03BOJISIE SIKICHIIIIE
BUKOHYBATH TOCIB COI, € JIUCKOBUM COLIHWK Ha MapajejorpaMHiil miaBicii i3
BCTAHOBJICHUMH JI0 HBOTO 1 TICJIS IPUKOYYBATLHUMH KOTKAMHU.

[IpakTiuyHO BC1 TEOMETPUYHI MapaMeTpPH  CIBAIKU-KYJIHTHBATOPA
BIUTMBAIOTH HA MEPEPO3IMO/ILIT PEaKIlii y JIAaHKaX CeKITil.
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3yCcWIIs Ha COLTHUKY HE 3aJIe)KUTh BiJ TIMOWHU BUCIBY, a 3aJIEKUTh Bij
Baru MOCiBHOT CEKIIil 1 TATOBOTO 3yCHJLIA.

Yum Omrkde TOYKa KPIMJICHHS COLIHUKA A0 MPUKOYYBAJIbHOTO KOJeca,
TUM O1JIbIIIe 3HAUYEHHS 3YCWJUIS MPHUKOYYBAHHS, a 3HAYUTH 1 OUIbIIEe rIHOMHA
npuxkouyBaHHs. [Ipy 3HaYHOMY 3MIIIEHHI TOYKH KPIIUICHHS COUTHHUKA, 3yCHILIS
NPUKOYYBAHHS 3MIHIOETHCS HE3HAYHO, 110 MOYXHA BBAXKaTH MO3UTHBHUM JIJIS
JaHOi KOHCTPYKIIi CiBaJKW, TaK SIK TNpPU HECHPUATIMBUX BIUIMBAaX Ha
KyJIbTUBATOP-CIBaJIKy, BOHAa OyJe OLIbII CTIMKa 1 30epeke CBOi TEXHOJOTIYHI
napaMeTpH.

AHami3 3MiHM HaBaHTKEHHS Ha COIIHHK 3 MPUKOYYBAJTLHUMH KOJIECaMH
MOKHa PEKOMEHIyBaTH MPU BUKOPHUCTAHHI CIBaJIOK TaKOTO THITY AJisA CiBOM
THIITUX KYJIBTYP.
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THEORETICAL STUDIES ON IMPROVEMENT OF
THE COMBINED SOYBEAN SEEDER-CULTIVATOR

Soybeans are one of the most widespread leguminous crops and are
currently grown in more than sixty countries, including due to their environmental
plasticity. The increase in soybean production, in particular in our country, is
mainly due to the expansion of sown areas by reducing the sowing of cereal grains
and some energy-intensive industrial crops. In the Forest-Steppe zone of Ukraine,
the profitability of soybean cultivation is consistently positive (up to 90-120%),
which makes it possible to produce it efficiently both for domestic needs and for
export.

Soybeans are usually sown in a row method (up to 90% of the area) with
SZ-3.6 grain seeders. Based on the analysis of existing technologies and means
of mechanization of grain sowing, it was found that they do not fully meet the
agrotechnical requirements for soybean sowing and need to be improved. The
main task of agrotechnical measures during sowing is to create an optimal
nutrition area by uniform depth of seeding in the soil and placement on the field
area and to provide conditions for fast and strong seed germination, which is
crucial for good plant development, growth and, ultimately, yield. In addition to
heat, soil moisture is a limiting factor in obtaining simultaneous, friendly soybean
germination. Rolling is used to "pull™ moisture from the depths to the soil surface
during seed sowing, although this technique is a subject of debate among
researchers and farmers, as it can result in a significant increase in the hardness
of the surface soil layer, especially after heavy rains and subsequent sharp
warming.

It has been established that the working body that allows for better soybean
sowing is a disk coulter on a parallelogram suspension with packer rollers
installed before and after it. The article contains theoretical studies on the
redistribution of loads under such a force scheme and their impact on the quality
indicators of the sowing process, which can be an integral part of the
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mathematical apparatus for the automated design of tillage and sowing tools.

Almost all geometric parameters of the seeder-cultivator affect the
redistribution of reactions in the links of the section.

The force on the coulter does not depend on the sowing depth, but on the
weight of the sowing section and the traction force.

The closer the coulter attachment point is to the packer wheel, the greater
the value of the pressing force, and thus the greater the depth of pressing. With a
significant displacement of the coulter attachment point, the rolling force changes
slightly, which can be considered positive for this design of the seeder, since in
case of adverse effects on the cultivator-sower, it will be more stable and retain
its technological parameters.

The analysis of the change in the load on the coulter with packer wheels
can be recommended when using this type of seeder for sowing other crops.

Keywords: equilibrium equation; rolling resistance force; soil reaction;
seeder-cultivator; coulter; seeds; soybeans;
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