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B pobomi 3acocmproecmuvca npobrema nowKoOdceHoCmi 3epHo8020 Mamepiany npu
1020 30upanni, nepeunHiti nepepodoyi ma mparcnopmysanti. Ilpueedeno pesyrbmamu oKpemux
00CNIOHCEHD, WO CIMOCYIOMbCA BUSHAYEHHS MEXAHIUHUX 61ACMUBOCMEl 3ePHIBOK Npu Oii HA HUX
deghopmamopis y uenadi pobouux opeamie 00C1y208youux mawiut. Posensinymo ocnosni meo-
pemuyHi nioxoou w000 BUHAUEHH KPUMUYHUX HABAHMACEHb I Oeghopmayiii 3epHO6020 Ma-
mepiany. Hasedeno oesaxi cmamucmuuni 0aHi ma npuyUHU NOUKOONCEHOCMI 3ePHIBOK OKpe-
MUX KYIbMYp npu pooomi HABAHMANCYBANbHO—PO3BAHMANCYBALLHO20 OONAOHAHHA NYHKMIB
nepesanKu 3epHO8UX NPOOYKMI8 Npu iX mpaHcnopmy8auHi 00 KiHYe8o20 CROXCUBAUA.

Knrouoei cnoea: mpaemysanus, nowKOO*CEHICMb, 3ePHOBULL Mamepial, 3epHieKa, 30u-
PanHs, MPAHCNOPMYBANHA, MPAHCNOPMHEe NIONPUEMCMEBO, J02ICIMUYHA cxema, Oeghopmayis,
WBUOKICb, HANPYHCEHHSL, NHEBMONPO8i0, MPAHCHopmep.

IMocTanoBka nmpodJjeMu. AHaNI3YI0YH BUPOOHUYHI PUHOK YKpaiHH, MOXKHA 3 BIIEB-
HEHICTIO KOHCTaTyBaTH, IO arpapHUNl CEKTOp Ma€ 4K He HAMCTPIMKIIll TEMIH 3pOCTaHHS.
[TigBuIIeHHS KyAbTYPU arpOBHPOOHUITBA TATHE 32 COOOI0 HEMHUHYYE 301IBIIEHHS BAIOBUX
300piB CUTBCHKOTOCTIOAAPCHKOI MPOAYKIIii. 3 1HIIIOT0 OOKY BUHHKAE OTpeda y po3poOIli pailio-
HAJIBHUX JIOTICTUYHUX CXEM JJIsl TPAHCIIOPTYBAHHS TAaKUX BAaHTAXKIB 3 METOIO 1X MOAAJIBINO] TTe-
pepobku, 30epiranHs, 30yTy Tomo. | ko arpapii BUpoOWIN, HAMPUKIAA OAUH 00’ €M Tpo-
AYKILii, TO s TPAaHCTIOPTHUX IIIIPUEMCTB BiH MOXe OyTH 30UTBIICHNM Yy KibKa pa3iB B 3a-
JISKHOCTI B/l KIHIIEBOTO PU3HAUEHHS Ta CaMOi TEXHOJIOT11 TOBEICHHS 0 KOHIUIIIT KIHIIEBOTO
npoaykry [1].

Po3zkpuBaroun cyTb npo6iemMu, Bi3bMEMO SIK IPUKIIa] BAPOOHUIITBO 36pPHOBUX KYJIbTYD,
ne YkpaiHa Ha CBITOBOMY pUHKY Mae€ 100pi mo3witii. [Topsi 3 iumM BUHUKA€E HEOOX1HICTH 301J1b-
[ICHHS KUTBKOCTI 00 MPOIyKTUBHOCTI 3¢pHO30MPATFHUX MAIIIUH; T€ CaMe CTOCYETHCS 1 MAIITH
nicsa30MpanbHOi JOPOOKH HACiHHS; po3po0seHHs e()EeKTUBHUX JIOTICTUYHUX CXEM TPaHCIOp-
TyBaHHS MaTepialy JaHIIOTOM TEXHOJOTIYHOTO MpOIecy Ta KiHIeBOi peaizalii; 3abe3me-
YCHHS palliOHAIBHUX Ta OE3MEYHUX /I CaMOT0 MaTepialy HaBaHTaXyBAJIbHO-PO3BAHTA-
KyBaJTbHUX POOIT.

Kpim Toro Bci 1i TEXHOIOTIYHI oneparii — BiJ 30MpaHHs 10 KIHIEBOi peatizalii roto-
BOT'O NMPOJYKTY CYNPOBOKYIOTHCSI KOHTAKTOM JaHOTO MaTepiaidy 3 poOOYMMHU OpraHaMH TeX-
HOJIOTIYHUX Ta TPAHCHOPTHHUX MamuH. Lle Hece 1me 0 Hy «IIpUXOBaHY», ajle JIy)Ke aKTyalbHY
npobeMy — HOUIKO/DKEHHS HACIHHSA 3€PHOBUX KYJIBTYD.

AHaji3 aociigxensb i mydaikaniii. /{locimimkeHHS MEXaHIYHUX BJIACTUBOCTEU 3€pHO-
BUX MaTepiajiB — 3a7aya He MPOCTa, OCKUIBKA BOHHM 3MIHIOIOTHCS B JOCUTh IIUPOKUX MeEXKax.
Lle 3anexuTh BiJ KyIbTypH, COPTY, BOJOTOCTI, TEMIIEPATypH, YMOB A03piBaHHs TomIo. Tomy,
MPOEKTYIOYH poOO0Ul OpraHu TEXHOJIOIIYHUX MAIIWH YU MPU3HAYa0YM KIHEMATUYHI PeXKUMU,
11l 00CTaBUHU MOTPiIOHO BPaXxOBYBATH.

OOrpyHTYBaHHSM BHOOPY LIUX IMapaMeTPiB Ha OCHOBI pO3pOOICHUX TEOPiii Ta mposee-
HUX €KCIIEPUMEHTIB 3aiiManucs psja BUYeHHX, cepen sikux: Bowtiok [I.I°., Fopsukin B.I1., Kup-
niueB b.JI., Pebinnep I1.A., CabnikoB M.B., CupoBarka B.1., [Tyraues A.H. 1a in.
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Ha cporoanimHiii geHp mpoOiieMa KOHTAaKTHOI B3aeMojii pobodoro oprany i3
3€pHIBKOIO BUBUYEHA HE JOCTAaTHHO. Mao € iH(dopMmallii B JITEpaTypHUX JDKEpesax 00 Me-
XaHIYHUX BJIACTUBOCTEH PI3HUX 3€PHOBUX KYJIBTYp, SIKOIO MOXHA CKOPHUCTAaTHCS MPH BUKO-
HaHHI PI3HOT0 POy NPOEKTHUX PO3PaxXyHKIB pOOOYUX OpraHiB.

Merta pocaimkenb. [IpoBecTu aHami3 BiIOMHMX MiJXOMAIB O BU3HAUYEHHS MEXaHIYHUX
BJIACTUBOCTEH 3€pHOBOTO MaTepially 3 METOI0 BCTAHOBJICHHSI palliOHATbHUX KIHEMATUYHUX TTa-
paMeTpiB TEXHOJOTIYHUX MAIIMH NpH 30MpaHHI Ta BUKOHAHHI HABAHTA)KyBaJIbHO-PO3BaHTa-
KYBaJIbHUX POOIT. 3alipONOHYBAaTH LUISIXU 3HUKEHHSI TPaBMYBAaHHS HAaCIHHS IIPU 30epexeHHI
IPOAYKTUBHOCTI PO3TJIsIyBaHUX MAIIMH.

Pe3yabTaTH A0CTizKeHb. PO3rIITHEMO CITOYATKY, 10 COOOIO0 MPEICTABIISE, HATIPUKIIAT
3epHiBKa MIIEHUIII B 0i010Ti9HOMY CeHcl, puc. 1 [2].

Puc. 1 — BynoBa 3epHiBKH NIIeHui:
1 — nJooBa 000.10HKA; 2 — HAcCiHHA 000J10HKA; 3 — aleiipoHOBUIi mIap; 4 — eHAOCIEPM; 5 — LIIUTOK;
6 — 3apoaok; 7 — 6opiaka

OTxe, HaCIHMHA — reHepaTUBHUIA OpraH, OCHOBHOIO (DYHKIII€IO SIKOTO € 30epexeHHs 1
nomupeHHs Buay. 3 mieto Metoro [Ipupona chopmyBana y 3epHIBII TpHu OJIOKM TKaHHH, SKi
BUKOHYIOTh TaKl OCHOBHI (DYHKIIIi: 3aXHUCTy HACIHUHU BiJl Aii HABKOJUIIHIX (DaKTOPIB; 3amaca-
HHSI TIO)KMBHUX PEUOBHH 1 PO3BUTKY HOBOT OCOOMHH.

ToMy cepen MOKa3HUKIB SIKOCTI HACIHHS «CXO0KICTh HAaCIHHS» 3aiiMae KIII0UOBE MicCLIE.
Ileii moKa3HWK BW3HAYAIOTH 32 BCTAHOBICHMMH METOAMKAMH, OCKUIBKM BiH pErjaMeHTYe
MOCIBHY SIKICTh HACIHHS, 10 00YMOBJIEHA I'yCTOTOIO MOCIBY, @ BiJ TOTO 1 BUTPATO MOCIBHOTO
MaTepiany. 3BiICH BUIUIMBAE, 1110, KOHTAKTYIOUU 3 pOOOYMMM OpraHaMU TEXHOJIOTTYHUX Ta
TPAHCIIOPTHUX MAILMH, 3€PHIBKH HE MOBUHHI BTPAaTUTH CBOIO PENPOIYKTHBHY BIACTHBICTD.
Came B 11bOMY CIIPSIMYBaHHI IEPIIOYEPTOBO MOTPIOHO pyXaTUCS, IPOEKTYIOYH pOOOU1 MAaIIMHU
M BCTAHOBJIIOIOYH X KIHEMaTUYHI PEKUMHU.

[Ipu ananizi myOmikaiii, 10 CTOCYIOTHCS JAHOTO CHPSMYBaHHs, aBTOPH B IIEPEBAXKHIN
OUIBIIOCTI KIHLIEBUM PE3yJIbTaTOM MOAAI0Th PETJIAMEHTOBAHY IIBUIKICTh B3a€EMO/I1i poO0Y0ro
Oprasy TOi 4YM 1HIIOi MaIlIMHHU 13 3€PHIBKOIO.

3a arpoTeXHIYHUMHU BUMOT'aMH JIJIsl HACIHEBOT'O 3€pHa MOIIKOKEHICTh HE TOBUHHA I1e-
peBuityBatu 1 %. [IpakTudauii focsix o mudpy Hadmmkae 10 10 %.

Crniuparounch Ha po6oTy [3], HaBeIEHO HEBTIIIHY CTATUCTUKY TPaBMYBAHHS HACIHHS
3€pHOBHUX KYJBTYp BiJ 3arajJbHOr0 BIJCOTKAa TPaBMYyBaHHS: 3€pHO30MpasibHUN KOMOaWH —
30...36 %; cymunbHi arperatu — 6,3...11,4 %; noBiTpe-pemitHi Mammuau — 2,71...5,4 %;
TpaHCIIOPTYIOUl MexaHi3Mu — 2,5...4 %; TpiepHi 6soku — 0,32...2,33 %; mHEBMOCOPTYBaIbHI
MatuHu — 0,17 %; pemTy — iHII1 NOIIKOKESHHS.

3HavYHy YaCTUHY TPaBMYBaHHS HACIHHS 3a0€3M€UyI0Th 36pPHOMETH Ha TOKAX YM THIINX
NepeBaTOYHUX MyHKTax. [TomKoKeHICTh 3epHa KUHYTOT0 Ha 4 M 3poctae Ha 11 %, aHa 8 M —
Ha 17 % Big 6a30Boro0 3HaYeHHS [4].
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HaBenena craructuka B OUIBIIIN Mipi CTOCYEThCS MAaKpOTPaBM (3€pHiIBKa MOKOJICHA,
Ma€e BM SITHHHU, TOIIKO/DKEHA 3aXMCHa OOOJIOHKA), ajie He MOTPiOHO 3a0yBaTH, IO MPU Me-
XaH1YHIM A1 poGo4yoro oprany oOCIYroBYIOUMX MAIIWH BHUHHUKAIOTh 1€ MIKPOTPAaBMHU: Me-
XaHI4HI MIKPOIOIIKO/PKEHHSI 3aXMCHOI IIIIBKH, PO3BUTOK BHYTPIIIHIX TPIIIMH TOLIO. 3 I[bOTO
BUIUIMBAE, 110 IIPOOIeMa Mae TOCUTh BEIMKI MAcIITa0OM 1 Ha JaHUH Yac MOTpedye eTalbHOrO
BHUBYCHHSI.

PosrnsgaeMo 3epHiBKY sIK TUJ10, HA sIK€ YMHUTH BIUIUB MEXaHIUHA Jisl IPH BIIOMUX Ta-
pameTpax cepenoBuiia. MIlHICTE Oy/€ OLIIHIOBATUCS HANPYKEHHSM, SIKE€ BUHUKAE TpH il
30BHIIIHBOTO HAaBaHTAXKEHHs, a00 pyHHYIOUUM 3yCHIUIAM. AJle IIpU IIbOMY HOTPiOHO Bpaxo-
BYBaTH KYJIbTYpPY, COPT, BOJOTICTb, PO3MIPH 3€pHIBKM Ta CTYMIHb i JO3pPIBaHHS, a TaKOX
croci0 MpUKIIaJaHHS MEXaHIYHOTO HaBaHTaXEeHHS 1 BUA Aedopmalriii, ska Mpu bOMY BUHUKAE.

B poGoti [5] mpencraBieHO pe3ynbTaTv AOCIIDKEHHS MEXaHIYHUX BJIACTUBOCTEH
3€pHIBOK Pi3HUX KYJIbTYp, Ta0Md. 1.

Tabmums 1
CTpyKTYpHO-MeXaHi4Hi BJIaCTHBOCTI 3¢pHA Pi3HUX KYJIbLTYP
. . ['panus Binnocna
Bonoricts, | Pyiinyroue " . .
Kynsrypa o, R~ MILHOCTI nedopmartis

’ o, Mlla g, %

SepHO 11,6 104 4,9 13,5

T 17,0 76 3.4 18,8
MR 4100 11,6 102 5,1 12,6
17,0 i LY 17,3

SepHO 11,6 83 3,6 24,0

Opec 17,0 32 1,3 47,5
PO 11,6 58 3,8 20,6

17,0 41 1,8 39,0

3epHO 11,6 22 4,3 16,1

Iipoco 17,0 13 2,4 24,0
o 11,6 17 4,6 14,4

17,0 7 2,9 21,0

SEPHD 11,6 43 3,9 18,0

Tpeaa 17,0 22 1,9 27,1
1o 11,6 31 42 15,9

17,0 22 2,5 234

AHaJi3ylouu OTpUMaHi JaHi, BUJIHO, 110 NPH CTUCKY AP0 Mae€ Oijblle 3HAYSHHS I'pa-
HUIII MIITHOCTI, a 3epHIBKA — 3HaYEHHS BIIHOCHOI AeopMallii mpu OLIBIIIN BOJIOTOCTI.

Kpim Toro, aBrop [5] BKazye, 1110 po301’KHICTh MIIIHOCTI PI3HUX COPTIB 1 CKIIOBUIHOCTI
3€pHIBOK IIpU OJHOMY 1 TOMY X BUAy AeopmyBaHHs Moxe caratu 50 %. JloBeneHo, 1o
MILHICTh APiOHIMX 3epHIBOK € BHIO Ha 30...60%. BaxmuBuM € Tol (akt, M0 MIIHICTh
aHATOMIYHUX YaCTUH 3€PHIBKH CYTTEBO PI3HUTHCA — O0OJIOHKA € 3HAYHO MIIIHIIIOI0 3a €H0-
cepM. Maroun npupoHy BOJIOTiCTh B Mexkax 14-16 %, yMOBHa IpaHUIls MIITHOCTI HACIHEBUX
000JIOHOK, 1110 3’ €/JHAH1 3 AIEHPOHOBHUM IIAPOM CTAaHOBUTH NTPpHOIN3HO 9...13 MIla, mnogoBux
o6osoHok — 11...18 MIIa, Bci 06010HKH pa3oM 1 B 3’€JHaHHI 3 ajgeiipoHoBUM mmapom — 20...25
MIla. B3arani, MilHIcTh 000JIOHOK 3€pHIBOK Moske nocsiratu 27...33 MIla. Ha nportusary
IbOMY MILIHICTh eHfocnepma — 1...3 Mlla.

3a aHaIi30M MPOBEIEHOTO JIOCHIKEHHS, MOYKHA MOYEPIHYTH SIK JOIMYCTHUMI 3HAUYEHHS
HalpyXeHb PI3HUX YaCTHH 3€pHIBKU JUI1 MOJIEIIOBAHHS KOHTAKTHOI B3a€MOJIii poOOYMX OpraHis,
HaNPUKIIa]] 30MPabHIX, OYMCHUX, HABAHTKYBAILHO-PO3BAHTAKYBATEHAX MAIIIMH TOIIIO.
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Hactynaum eTanom € MOJEIIOBaHHS KOHTAKTHOI B3aeMolii po6odoro oprany (aedop-
MaTopa) 13 3epHIBKOIO JIJIsl BCTAHOBJIEHHS B3a€MO3B 3Ky MI>K 30BHIIIHIMU 1 BHYTPILIHIMU CH-
JIOBUMU (paKTOPaAMHU.

B po6ori [6] aBTOpH IpencTaBIsIOTh 3€PHIBKY SIK MPYXHE TLJI0 IPU All BIIHOCHO He-
3HaYHUX JMHAMIYHUX HaBaHTAXEHb. MeXaHIYHI BJIACTUBOCTI XapaKTEpU3YIOTb MOIYJEM
npyxHocti E (Moxyns FOnra) Ta xoedinientom Ilyaccona x . Ha ocHOBI 0a30BHX 3aJI€:KHO-

CTel KJIaCMYHOI Teopii NPYKHOCTI, JepOopMallito 3epHIBKY BiJl HABAHTAXKEHHSI P OIMCAaHO BH-
pazom

oP*( 1 1
—_ _+ _
16R\ E, E,

; (1

ae R — pajiyc KpMBU3HM 3€pHIBKH B TOUIll KOHTakKTy; E, 1 E, — MOyl OPYKHOCTI 3€pHIBKU
Ta gedopmaropa.

Bkazano, 1m0 mojansine 301IbIICHHS HABAHTAKCHHS P TPHU3BOAMTH 10 BUHHUKHEHHS
IUTACTUYHUX JledopMallii 1 sIK HACIiZOK PO3BUTOK TPIIIMH Ta B KIHLIEBOMY pe3yJIbTaTi — pyii-
HYBaHHS 3€pHIBKA. TOMy TYT B TEOPETHYHOMY IJIaHI BBOAMTHCS MOKA3HUK IUIACTUYHOCTI Ta
MOJTyJIb IUTACTUYHOCTI. B KiHIIeBOMY pe3yibTaTi BUBECHO BUpa3 eHEprii MpyxHo1 aedopmarii
3epHIBKH (2) uyepe3 mpuBeAecHUN MOIYIb nedopmarii £ *:

1

9.-P° )
W= ——=|. 2
16-R-(E*) @

Cam mpuBeneHuii Moayib nedopmartii £* BH3HAYAETHCS PO3PAXYHKOM 3a CEPIErO
eKCIIEpUMEHTAIBHUX JTOCIIKEHb 3 BU3HAYEHHS €Heprii mpyKHOi fedopmalii 3epHiBKH.

Ormurcana MeToAMKa JOCIIKECHHSI MEXaHIYHUX BJIACTUBOCTEH 3€pHOBOTO MaTepially B
po0oTi [7] Mae mpuKIaAHE 3HAYSHHS AJIS JOCIIIPKEHHS KOHKPETHUX KOHCTPYKIIII MaIiuH.

AHaTIZYIOYH JOCIIKEHHS, 10 TIPEICTaBIICH] B po0OOTi [7], BAKOPUCTAHO TIiIX0/IU Kia-
CUYHOT MEXaHIKU yAapy, A€ EKCIIePUMEHTAIbLHUM [UIIXOM 3€PHIBIlI HATAEThCS KPUTHYHA KiHe-
TUYHA €HEPTis yaapy, Mo CYMPOBOIKYETHCS BIAMOBITHOIO IMIBUAKICTIO CIIBYAapsHHS. B mpo-
11eCi MPOBEJICHHS cepii eKCIEPUMEHTATBHUX JTOCIIIKEHb (PIKCYIOTHCS BEIMYUHU Jedopmaniii
3epHiBOK. IlimcymkoMm € HacTynHe: npu aedopmaiiisax B Mmexax 260-290 MKM BUHUKAIOTh ITH-
POKI1 TPIIIMHU B HWXKHIA yacTuHI 3epHiBKHU; Aedopmarii 370-390 MKM mpu3BOIATH A0 PYii-
HYBaHHS HaBIJI 10 O0po3eHIll 3epHiBKU. [[pudoMy onvcaHi pyiiHyBaHHS BHKAIOTh MpH Aii 2-3
ynapiB eHepriero Bix 87 mo 204 k. Iamma yacTiHa TOCHIKEHHS CIPSIMOBaHA HA BUSHAYCHHS
«0e3mevHol» eHeprii CHiBYIapsSHHS /I BCTAHOBJICHHS KIHEMAaTHYHUX TapaMeTpiB HaBaHTa-
KYBaITbHO-PO3BAaHTAXXYBaJIbHUX MauH. OTKe, MicIs cepii MPOBEIESHUX AOCTIKEHb BCTAHOB-
JIEHO 3HA4YEHHS KIHETUYHOI €Heprii chiBymapsHHs B Mexax 3-4 J[x € 0e3meqHoro, BeIMYnHA
3anuIKkoBoi aedopmartii cranoBuna 0-3 MxM. 3Biacu Oyno 3HAWIEHO MAKCHUMAIbHO JIOIY-
CTUMY IIBHJIKICTh CITIBYJapsHHS poO0OYOro OpraHy TEXHOJIOTIYHOI MAITUHU 13 3€pHIBKOI0. Be-
JIMYMAHA Ii€l IMIBUAKOCTL [9] =5,15 M/c. PekoMeHI0BaHO BCTAHOBUTH IIBUAKICTH CTPIUKH,
HaIpUKJIaJ] 3€pHOBOI HOPIi, B MeX)ax $,=3,43..3,22 Mm/c.

JocmikeHHs, skl mpeacTaBiaeH! B poOoTi [8], cniupatoThesi Ha TPUITYIIEH], 0 0CO0-
JIMBICTIO MOBEIHKU 3€PHIBKH IIPU MeXaHI4Hil AedopMallii € 4iTKO BUpaKeHe SBUIIE pelaKca-
111i, IPH SKOMY 3MIHIOETHCSI HAIIPYKEHHUM CTaH MaTepiany 3epHIBKU. ABTOp BUJILISIE peaKca-
LiI0 HAPYy>XKEHHsI, TOOTO HOro 3MEHILEHHS 3 YacOM IPH MOCTIiNHIM BennuuHi nedopmarii; pe-
nakcarito nedopmaiii — 3pocTaHHs 3HaYeHHS Aedopmaliii Ipy MiATpUMaHHI TOCTIHHOTO 3Ha-
YEeHHSI MEXaHIYHOrO HampyxeHHs. [IpunyckaeTbcs Takoxk, 110 MOXIIMBE 3MEHILIEHHS Aedop-
Mallii 3epHIBKH IICIIS 3HATTS 30BHIITHBOTO HanpykeHHs. [lo-1Hmomy penakcartito nqedopmartii

30



TexniuHuii cepBic arponNpoMmcIOBOro, JIICOBOT0 Ta TPAHCIOPTHOI0 KOMILIEKCIiB
Technical service of agriculture, forestry and transport systems ~ Nel1’ 2018

HA3UBAIOTh ITOB3YUICTIO.
Habmmxeno penakcariiiini BIaCTUBOCTI 3€pHA ISl OJHOBICHOTO HAIPY>KEHOTO CTaHy
TYT ONKCAHO PIBHAHHAM micasaaii bonbnmMana

t
o
e=—+[p(t—v)o()dv, 3)
E, 5
& — nedopMallis; o — HaNpPYKEHHS; ¢ —4ac; v — 3MIHHA IHTErpyBaHHsI, 1II0 BpaXoBYy€e OYJOBY
Marepianly Ta BILUIUB TEMIIEpaTypu; E, — MOLyJb MPY:KHOCTI MaTepialy SIK XapaKTepUCTUKA
HIBUAKOCTI AedopMaliii MaTepiany 31 IIBUIKICTIO MOMIKUPEHHS 3BYKY

E, =pC?, “

TYT p — IWUIbHICTE; C — MBUAKICTH MOMUPEHHS 3BYKY B JaHOMY MaTepiai.
ABTOp JIOBOANTS, 110 Yac pelakcallii MpeacTaBise co000 Takui mepiof yacy, npoTs-
r'OM SIKOTO MEPUIONOYaTKOBE HANPYKEHHS B MaTepialli 3HWKYETbCA B e = 2,73 pasu. Lls Benu-

YHHA BUMIpS€ MIBUAKICTh PEaKCalliifHOTO MPOIIECY.
B po0oTi BCcTaHOBIIEHO B32€EMO3B 130K Pi3HUX (PAKTOPIB HA perakcarliifiHi BIaCTUBOCTI
ckoBHAHOI muieHut. [Ipuknagom € oTpuMaHi JaHi, o 3BesieH1 y Taom. 2 [8].

TaGmuus 2

B3aemMo3B’s130K pi3HUX aKTOpIiB HA pejakcaniiiHi BJI1acTHBOCTI CKIOBH/IHOI MIIeHU N

Bonoricte, | Temneparypa, | [IIBuakicts aedop- | Moaymnb npyKHOCTI,
TImerms % °Cc mariii, 10° ¢! Kr/cm?
14,0 20 0,100 1595
. 16,0 20 0,610 1240
MineTypym 533 1 14 20 0,205 1590
16,0 20 0,540 1435
CapaToBcbka 29 16,0 45 0,970 1375

3a JociKeHHIMU, 110 TPOoBeaeH] B poOoTi [9], aBTOp MOCTIIKY€E MIBUIAKICTH CHIBY/1a-
PSHHS POOOYOro OpraHy i3 3epHIBKOIO, BPaXOBYIOUHM BIIACTHBOCTI MaTepialliB KOHTAKTYIOUHX
MIOBEPXOHb, Ta KUIbKICTh TAKUX CHIBYAApsHb. BUCHOBKOM € Te, 1110 ISl HACIHHS MIICHULI BXe
IIpH HIBUJIKOCTI CHIBYIapsiHHS 6 M/C pOOOYHM OPraHOM 3€pHOMETA € CYTTEBE 3pOCTAHHS MOI-
KOJ/DKEHOCT1 3€pHIBOK. A MparHy4u 30UIbIICHHS MPOAYKTUBHOCTI TaKMX MaIIWH, X poboui
HIBUJIKOCTI € HabaraTo OuTbIIMMHU.

BukopucraHHs NHEBMOTPAHCHOPTHUX CHCTEM TaKOXX HE I030aBJEHI CYTTEBHX
HEJIOJNIKIB, SKi MMO3HAYAIOTHCS HA TPAaBMYBAaHHI 3€PHIBOK, IIO TPAHCIOPTYIOThCSA. TyT mpu-
OJIM3HA MIBUAKICTH TPAHCIIOPTOBAHOTO MaTepiany B okoii 25 m/c. He 6yno 6u 1ie mpobiemoro,
110 TOB’s13aHa 3 TPaBMYBAaHHSM, SKOU HE MOJaNIbIIIa 3yIMHKA TPAHCTIOPTOBAHOTO MaTepiany Ta
3MiHa HampsMKy PyXy 3€pHIBOK B3[OBXK TPaHCIOPTYIOUOro KaHaily. 3yIHHKa Marepialy B
KIiHII TTHEBMOKaHATy 3a0e3MeuyeThcsl CHEIialbHUMH IIMKJIOHAMHU IIPU CYTTEBOMY BHUKOPH-
CTaHHI CHWJIM TepTsa. Te came BimOYBaeThCS 1 B MHEBMOKAHANl — 3€pHIBKH TPYThCs 00 Horo
CTIHKH, TEXHOJIOT1YHI BUCTYITH, OCOOJIHMBO 1€ CIIOCTEPIra€ThCsl MPHU 3MiHI KPUBU3HH KaHATTY.

[Ipu BUKOpHCTaHHI Ha MEPEeBAIOYHUX ITYHKTaX KOBIIOBUX TPAHCIIOPTEPIB OCHOBHE
TpaBMYBaHHs 3€pHIBOK MpuUIaae Ha (pa3y 3allOBHEHHS KOBIIIA 3€PHOBUM MaTepianoMm (1miadu-
panHs). [Toni6HO 10 OO, TPAaBMYBaHHS IIHEKOBHMMH HAaBaHTa)KyBauaMH CIOCTEPIraeThCs B
3a30pax MIXK IIIHEKOM 1 HOTO KOXKYXOM.

CaMoTiyHi TpyOONpOBIJHI MaricTpanai CBOIMH HEIOJIKaMH MarOTh 3HA4YHE TepTs
3€pHIBOK 00 CTIHKM KaHally Ta BIACYTHICTh MEXaHI13My 3YIIMHKH CUIIKOTO MaTepially Ha BUXO/II,
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yepes 1110 BUHUKAIOTh 3HaUH1 yAapHi B3a€EMO/ii IPU MIBUIKOCTI MOTOKY MpUOIU3HO 8 M/C.

BucHoBkH. 3a onpanibOBaHUMU JJaHUMU Py JOCTIIKEHb B3a€EMO/I1i poOOUNX OpraHiB
OOCIIyrOBYIOUMX MAILMH 13 3€pHOBUM MaTepiaioM BiOYBa€TbCs 3HAUHE MOLIKOJKEHHS
3epHIBOK. BigXWieHHs BiJi HOPMaTHBHOTO 3HAYEHHS CATA€ JECATUKPATHOTO IMEPEBUIICHHSI.
HageneHi 3HaueHHs JONYCTUMUX HANPYy>KE€Hb, KDUTUYHUX LIBUIKOCTEH CIIBYIApSIHHSA, pyHHY-
FOUMX 3YCWJIb UM [I€pPEIaHUX 3€pHIBIIl €HEpriii MOBUHHI JIATTH B OCHOBY NPOEKTYBAHHS Ta MPHU-
3HA4YEeHHs KIHEeMaTHYHUX PeXHUMIB poOounx MamuH. OcobsinBa yBara noBuHHa OyTH 30cepe-
JDKEHOIO Ha po0O0T1 HaBaHTaKyBaJIbHO-PO3BAHTAXKYBAJIbHUX MAIlIMH [TPH 3[1HCHEHH1 TPAHCIIOp-
TYBaHHS BKa3aHOTO BaHTaXy. TyT 3arocTpeHHs MpoOjaeMH MOB’si3aHe 3 THM, 1110 TPAHCIIOPTHI
MIJIPUEMCTBA HE € CIIByYaCHMKaMHM BHPOOHHUITBA CUIbCHKOTOCIIOAAPCHKOI MPOAYKII, iX
(GyHKLIA — TPAaHCIIOPTYBATH BKAa3aHUU BaHTaX. | MPOIYKTUBHICTh HABAHTAXXYBaJIbHO-PO3BaH-
Ta)XXyBaJIbHUX MAIIMH JISKUTh B OCHOBI OTPUMaHHs JOOPUX €KOHOMIYHHMX MOKA3HUKIB, Yepe3
3MEHIIIEHHS Yacy Ha BUKOHAHHS Takoro poay omepauiid. ToMmy TyT, K IpaBuiIo, 301IbIICHHS
MPOIYKTUBHOCTI MAIIMH JJOCSTAETHCS 3a PaXyHOK MIJBUIIEHHS BIIHOCHUX HIBUAKOCTEN poOO-
YHUX OpraHiB, 10 IPU3BOAUTH A0 MiJIBUIIEHHS KUIBKOCTI TPABMOBAHOI'O HACIHHS.

KpiM Makpomnomko/)keHb 3€pHIBOK, SIKI MU BI3yaJIbHO MOXEMO CIIOCTEpIraTH, ICHY€
3HaYHUU BiJICOTOK MIKpPOIOIIKO/KEHb, 1110 B EPEBaXHii OLIBIIOCTI BUMAIKIB HE BXOAUTH 0
CTaTUCTHYHUX JaHUX IIO/I0 TIONIKO/PKEHOCTI. A 11e 03Havae, o MaciTadbu mpodaeMu 3HaYHO
IIMPIII, @ BTPaTH HACIHEBOTO MaTepialy — BarOMiIIi.

[IpencraBneni TeopeTudHi JOpOOKH B3a€EMO3B’ 3Ky 30BHIIIHIX Ta BHYTPIIIHIX CUJIOBUX
(bakTOpiB IpHU PO3IIILAl HAIPYKEHO-Ae(POPMOBAHOIO CTaHy 3epHIBKU HOCATH JIOKAJILHUH MPH-
KJIATHAWA XapakTep 1 MOBHOI BIJIMOBI/II HA TTOCTABJICH] MUTaHHS HE al0Th. /[ onucy maHux
IPOLECIB JIOLIBHO BUKOPUCTOBYBATH OLIBII CKIAJHI MPYXHOB S3Ki, B’SA3KOMPYKHI Ta 1HII
MOJIEN, a TAKOXK, HAIIPUKJIAJ], BPAaXOBYBAaTH XBHJIbOBI €)EKTH TOLIO.
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Summary

Babiy A.V., Babii M.V., Kuchvara .M. Causes analysis of grain material damaging
during harvesting and transportation

Development of Ukraine agricultural sector contributes to cargo transportation
volumes increasing. Effective logistic schemes and productive systems of machines, which
will ensure this, should be developed for the successful realization of the tasks set. Along
with this in article the problem of transported material damaging is highlighted. Some
statistical data on the percentage ratio of damaged material quantity in the stages of
harvesting, after-harvesting and transportation are present. The problem of macro- and
micro-damage is relevant and has a huge agricultural significance.

In paper analysis of various theoretical and experimental approaches concerning
mechanical properties of grain material determination is carried out. There from
permissible values of the stresses of grain’s different parts are found for modeling the
contact interaction of operating members, such as harvesting, cleaning, loading and
unloading machines, etc.

On the whole, the following conclusions were drawn from the research results.
Percentage rejection of injury from normative reaches tenfold excess. Presented values of
permissible stresses, critical collapse rates, destructive forces or transmitted to grain
energy should form the basis for designing and assignment of kinematic modes for operating
machines. Special attention should be paid to the operating of loading and unloading
machines during transportation of the specified cargo. Here problem aggravation is due to
the fact that the transport enterprises are not part of the production agricultural products,
their function is to transport specified cargo. And the productivity of loading and unloading
machines is at the basis of obtaining good economic indicators, through the time reduction
to perform such operations. Therefore, here as a rule, an increase in productivity of
machines is achieved by increasing the relative rates of operative members, which leads to
increase in the number of damaged grains.

Keywords: damaging, damaged, grain material, grains, harvesting, transportation,
transport company, logistics scheme, deformation, speed, tension, pneumatic drive, conveyor.
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