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B pobomi 3acocmproemuvcs npodiema nowKoONCeHOCMI 3ePHOB020 Mamepiany npu
1020 30upanHi, nepsunHill nepepodbyi ma mpancnopmyeanni. Ilpusedeno pe3yriomamu oOKpemux
00CIOHCEHb, WO CMOCYIOMbCA BUSHAYEHHS MEXAHIYHUX 61ACMUBOCMEL 3ePHIBOK NpU Oii HA HUX
oeghopmamopis y euenadi pobouux opeanie o6cay208y04Uux mawun. Pozenanymo ocHogHi meo-
pemuyni nioxoou wooo SUSHAYEHHS KPUMUYHUX HABAHMANCEHD | Oedhopmayili 3epHOB8020 M-
mepiany. Hasedeno oeaxi cmamucmuuni 0aHi ma npuyuHy NOUKOOHNCEHOCMI 3ePHIBOK OKpe-
MUX KYIbmMyp npu poOomi HABAHMANCYEATbHO—PO3EAHMANCYBANLHOZ0 0OIAOHAHHS NYHKMIG
nepesanKu 3epHO8UX NPOOYKMIE Npu ix MpaHCNOPMYBAHHI 00 KIHYeB8020 CHOMCUBAYA.

Knrwouosi cnosa: mpasmysantsi, NOWKOOICEHICMb, 3ePHOBULL MAMEPIAT, 3ePHIBKA, 30U-
PAaHHs, MPAHCNOPMYBAHHI, MPAHCNOPMHEe NIONPUEMCMEBO0, N02ICMUYHA cXxema, Oepopmayis,
WBUOKICMb, HANPYICEHHS, NHEBMONPOBIO, MPAHCHOpmep.

IMocTanoBKa Mpo6JjeMHu. AHATI3YIOYH BUPOOHUYHMI PHHOK YKpaiHU, MOXKHA 3 BIIEB-
HEHICTIO KOHCTaTyBaTH, II0 arpapHUi CEKTOp Ma€ 4K He HANCTPIMKIIIN TEMMIH 3POCTaHHSL.
[TigBuIIeHHST KyJIbTYpU arpOBHPOOHUIITBA TATHE 32 COOOI0 HEMHUHYYE 301JbIIEHHS BAJIOBUX
300piB CLIbCHKOTOCTIOAAPCHKOT MPOAYKITii. 3 iHIIOro 60KY BUHHKA€E TOTpeda y po3poobii paiio-
HAJIbHUX JIOTICTHYHUX CXEM JJISl TPAHCTIOPTYBAaHHS TaKMX BAaHTAXKIB 3 METOIO 1X ITOAAJIBINO] TIe-
pepoOku, 30epiranus, 30yty Tomo. | ko arpapii BUpoOHMIIM, HAIIPUKIIAA OAUH 00’€M Mpo-
JYKIIii, TO AJisl TPAaHCIOPTHUX MIJIPUEMCTB BiH MOKe OyTH 30UIbIIEHUM Y KUJIbKa pa3iB B 3a-
JIKHOCTI BiJl KIHIIEBOT'O MPU3HAYEHHS Ta caMOi TEXHOJIOTIT TOBEACHHS A0 KOHAMIIIT KIHIIEBOTO
npoaykry [1].

Po3kpuBarouu cyTh po6sieMu, Bi3bMeMO K IPUKJIa BAPOOHUIITBO 3€pPHOBUX KYJBTYP,
ne Ykpaina Ha CBITOBOMY pUHKY Mae 00pi mo3wuiii. [Topsia 3 iuM BUHUKAaE HEOOX1AHICTh 301JTb-
IIEHHS KUTbKOCTI 200 MPOAYKTUBHOCTI 36pHO30MPATbHUX MAILIUH; T€ CAMe CTOCY€ETHCS 1 MalllnH
HiCIsI30MpaIbHOI TOpOOKU HACIHHS; pOo3p00ieHHS €(DEKTUBHUX JIOTICTUYHUX CXEM TpaHCIOop-
TYBaHHSl MaTepiajly JaHIIOTOM TEXHOJIOTIYHOIo Mpollecy Ta KiHLeBoi peaiizalii; 3abesmne-
YeHHs pallioHAIFHUX Ta OE3MEeYHHWX /IS CaMoro Marepially HaBaHTa)KyBaJlbHO-PO3BAaHTa-
KYBaJIbHUX POOIT.

KpiMm Toro Bci 1i TeXHOJIOT1UHI onepanii — BiJ 30MpaHHs 10 KIHILIEBOI peasi3allii roto-
BOT'O NMPOJYKTY CYNPOBOPKYIOTHCS KOHTAKTOM JaHOTO MaTepiaxy 3 poOOYMMHU OpraHaMH TeX-
HOJIOTIYHUX Ta TPAHCHOPTHUX MamuH. L{e Hece me 0Hy «IPUXOBaHY», e TyKe aKTyalbHY
npo0JeMy — MOIIKO/PKEHHS HACIHHS 3€PHOBHX KYJIBTYD.

AHauni3 pociigkensb i myoaikamiii. J{ocmipkeHHS MEXaHIYHUX BIACTUBOCTEHN 3€pHO-
BUX MaTepiajiB — 3ajaya He MPOCTa, OCKUIBKA BOHH 3MIHIOIOTHCS B JOCUTH IIUPOKUX MEKax.
e 3anexuTh BiJ KyJIbTYpH, COPTY, BOJOTOCTI, TEMIIEPATYpH, YMOB 103piBaHHS ToI0. ToMmy,
IPOEKTYIOYH po00Ui OpraHd TEXHOJOTTYHUX MAIlMH YM MPU3HAYAIOYM KIHEMAaTH4HI PeXHUMH,
111 00CTaBUHU MOTPIOHO BpaxOBYyBaTH.

OOrpyHTyBaHHSIM BUOOpPY LIMX ITapaMeTPiB Ha OCHOBI pO3pOOJIEHUX TEOPii Ta mpoBee-
HUX €KCIIEpUMEHTIB 3aiiMaiucs psal BueHHX, cepen skux: Boutiok J[.I'., opstukin B.I1., Kup-
niyeB b.JI., Pe6innep [1.A., CabnikoB M.B., CupoBatka B.1., [TyraueB A.H. Ta iH.
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Ha cporomnimuiii ngeHh mTpoOiieMa KOHTAaKTHOI B3aeMomii pobodoro opraHy i3
3epHIBKOIO BUBUEHA HE JOCTaTHHO. Maiio € iHdopmarlii B JiTepaTypHUX JDKEpeiax M0/10 Me-
XaHIYHUX BIIACTHUBOCTEH PI3HHUX 3€PHOBHUX KYIBTYp, KOO MOXXHA CKOPHCTATUCS MPU BHKO-
HaHHI PI3HOTO POAY MPOSKTHUX PO3pPaxyHKIB POOOYMX OpTraHiB.

Mera nociaimkens. [IpoBecTr aHami3 BiIOMUX IMiIXOJIB A0 BU3HAYCHHS MEXaHIYHHX
BJIACTUBOCTEH 36pHOBOTO MaTepially 3 METOK BCTAHOBIICHHSI PalliOHAIbHIX KIHEMaTHYHUX T1a-
paMeTpiB TEXHOJOTIYHUX MAIIMH MpH 30MpaHHI Ta BUKOHaHHI HaBaHTa)KyBaJlbHO-PO3BAHTAa-
JKyBaJIbHUX POOIT. 3aIpOIOHYBATH MUISXH 3HIKCHHSI TPaBMYBaHHS HACIHHS MPU 30€peKEeHHI
MPOAYKTUBHOCTI PO3TIISITYBAHUX MAIIIHH.

Pe3yabTaTH K0CaiTKeHb. PO3risiHEMO crioyaTKy, o cO000 MPEICTABIISE, HATPUKIIA]
3epHiBKa MIIEHHUIII B OioiorivHOMY ceHci, puc. 1 [2].

Puc. 1 — ByoBa 3epHiBKM IIeHUL:
1 — niomoBa 000/10HKA; 2 — HACiHHA 000J10HKA; 3 — aeiipoHOBHii mIap; 4 — eHAOCIEPM; 5 — LIUTOK;
6 — 3aponok; 7 — Gopigka

OTxe, HaCiHMHA — F'eHepaTUBHUI OpraH, OCHOBHOIO (DYHKIII€IO SIKOTO € 30epexeHHs 1
nomupeHHs Buay. 3 uiero Meroro Ilpupona chopmyBana y 3epHIBLI TpU OJIOKH TKaHHH, K1
BUKOHYIOTh TaKi OCHOBHI (D)YHKIIIi: 3aXUCTy HaCIHUHM BiJ Aii HABKOJIMIIHIX (paKTOpiB; 3amaca-
HHS IO)KUBHUX PEYOBHH 1 pO3BUTKY HOBOT OCOOMHH.

ToMy cepen MOKa3HMKIB SIKOCTI HACIHHSI «CXOXKICTh HACIHHS» 3aliMae KIIFOUOBE MICIIE.
Ileil moka3HMK BU3HAUYAIOTh 3a BCTAHOBJIEHHMMM METOAMKAMHU, OCKUJIBKM BiH pErjIaMeHTye
MOCIBHY SIKICTh HACIHHS, 110 00yMOBJIEHA T'YCTOTOO TIOCIBY, @ BIJ] TOI'O 1 BUTPATOIO IMMOCIBHOTO
Mmarepiany. 3BiJICH BUIUIMBAE, 1110, KOHTAKTYIOUM 3 POOOYMMHU OpraHaMy TEXHOJIOTIYHHMX Ta
TPAHCIOPTHUX MAIWH, 3€PHIBKH HE IMOBHHHI BTPATHTH CBOIO PETPOIYKTUBHY BIIACTHBICTD.
Came B IbOMY CHPSIMYBaHHI II€PIIOYEPrOBO MOTPIOHO pyXaTUCs, IPOEKTYIOUH poOoUl MalIMHU
YM BCTAHOBJIIOIOUM IX KIHEMAaTUYH1 PEXKUMH.

ITpu ananizi myGumikariiif, 1110 CTOCYIOTHCSI JAaHOTO CIIPSIMYBaHHS, aBTOPHU B MEPEBaXKH1N
OUIBIIOCTI KIHIIEBUM PE3yJIbTaTOM MOJAl0Th PETIaMEHTOBaHY HMIBUAKICTH B3aeMO1ii poOouoro
oprasy Toi 4M 1HIIOI MaIlIMHHU 13 3epHIBKOIO.

3a arpoTeXHIYHIMH BUMOTaMH JIJIsl HACIHEBOT'O 3€pHA TOMIKO/PKEHICTh HE TOBUHHA TIe-
pesuiryBatu 1 %. [IpakTuunuii nocsif o nudpy Hadbmmxae 10 10 %.

Cnuparounch Ha poOOTy [3], HAaBeIEHO HEBTIIIHY CTATHCTUKY TPaBMYBaHHs HACIHHS
3epHOBUX KYJBTYp BiJl 3arajJlbHOTO BiJICOTKa TpaBMYBAaHHS: 3€pHO30MpabHUI KOMOalH —
30...36 %; cymmnwHi arperatd — 6,3...11,4 %; mosiTpe-pemriTai mamman — 2,71...5,4 %,
TPaHCHOPTYIOUI MeXaHi3Mu — 2,5...4 %; TpiepHi 610ku — 0,32...2,33 %; nHeBMOCOPTYBaJIbHI
mammHu — 0,17 %; pemTy — iHII TOIIKOAKEHHS.

3Ha4YHy YaCTHUHY TPaBMYyBaHHS HAaCIHHS 3a0€3MeUyIOTh 36PHOMETH Ha TOKaX YM 1HIIHX
nepeBaiouyHuX MmyHKTax. [TomkomkenicTs 3epHa KuHyTOro Ha 4 M 3poctae Ha 11 %, aHa 8 M —
Ha 17 % Big 6a3oBoro 3HaueHHs [4].
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HaBenena cratuctuka B OUIBIIINA Mipi CTOCYEThCS MaKpOTpaBM (3€pHiIBKa MOKOJIEHA,
Ma€e BM’SITUHH, TIOIIKO/DKEHA 3aXKMCHA OOOJIOHKA), ajie He MOTpiOHO 3a0yBaTH, IO MPU Me-
XaHiyHii 7ii poOoyoro opraHy OOCITyroBYIOYHMX MAaIIMH BUHHUKAIOTH L€ MIKPOTPABMHU: Me-
XaHIYH1 MIKPOTIOIIKO/HKEHHS 3aXMCHOI TUTIBKH, PO3BUTOK BHYTPIIIHIX TPIIIKUH TOIIO. 3 IIOTO
BUIUJIMBAE, [0 MPoOIeMa Ma€e JOCUTh BEIMKI MacIITaOu 1 Ha JaHUW 9ac MOTpeOye NeTalbHOTO
BHBUYCHHSI.

Posrisimaemo 3epHIBKY SIK TiJIO, Ha SIKE YMHHUTH BIUTUB MEXaHIYHA Jisl IPU BIIOMHX I1a-
pameTpax cepeaoBuina. MIHICTh Oyje OILIHIOBATHCS HANPY)XCHHSIM, SIKE BHHUKAE MPHU il
30BHIIIHBOTO HABAaHTAKEHHS, a00 PYHHYIOUMM 3yCHJUIAM. AJle TIpU IIbOMY NOTPiOHO Bpaxo-
BYBaTHU KYJbTYpPY, COPT, BOJIOTICTh, PO3MIpH 3€PHIBKH Ta CTYIiHb i JO3piBaHHS, a TaKOX
Coci0 MPUKIIAJaHHI MEXaHIYHOTO HaBaHTAXKEHHS 1 BUJ Aedopmallii, sika MpH I[bOMY BUHHKAE.

B pobGoti [5] mpencraBieHO pe3ysnbTaTH JOCHIKEHHS MEXaHIYHHX BJIACTHBOCTEH
3epHIBOK pi3HUX KYJIBTYp, Tabm. 1.

TaGnums 1
CTpyKTypHO-MeXaHi4Hi BJACTHBOCTI 3¢pHA Pi3HUX KYJIbTYP
. . ['panums Binnocna
Kynbrypa BOH?)/EICTI” 51?;?;”; MIITHOCTI1 nedopmartis
yerus, o, MIla £, %
3epHO 11,6 104 49 13,5
. 17,0 76 3,4 18,8
AR 2o 11,6 102 5,1 12,6
17,0 72 3,9 17,3
3epHO 11,6 83 3,6 24,0
Onec 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
Mpoco 17,0 13 2,4 24,0
11,6 17 4,6 14,4
PO 17,0 7 2,9 21,0
3epHO 11,6 43 3,9 18,0
r 17,0 22 19 27,1
pesid 11,6 31 42 15,9
PO 17,0 22 25 23,4

AHanizyrouu OTpuMaHi AaHi, BUJHO, 10 MPH CTUCKY AApO Mae Oijiblle 3HaYeHHS Ipa-
HUIII MIITHOCTI, & 3€pHIBKa — 3HAYEHHS BIIHOCHOT AedopMaliii mpu OUIBIIII BOJIOTOCTI.

Kpim Toro, aBTop [5] BKazye, 1110 po301>KHICTh MIIIHOCTI Pi3HUX COPTIB 1 CKIIOBHIHOCTI
3€pHIBOK NpHU OAHOMY 1 ToMy X Bumy nedopmyBanHs Moxe csaratu 50 %. JloBeneno, mio
MIIHICTh APIOHIMHMX 3epHiBOK € BuIIo Ha 30...60%. BaxnuBuMm € Tol ¢akT, M0 MIIHICTh
AQHATOMIYHUX YaCTUH 3€PHIBKU CYTTEBO PI3HUTHCS — 000JIOHKA € 3HAYHO MIIHIIIOK 32 €HJ0-
cnepM. Maroun nmpupoiHy BOJIOTiCTh B Mexkax 14-16 %, yMOBHa IpaHUIls MIITHOCTI HACIHEBUX
000JI0HOK, 110 3’ €JTHAH1 3 AIEUPOHOBUM IIIAPOM CTAaHOBUTH MPUOIN3HO 9...13 MIla, miuomoBux
00omoHoK — 11...18 MIIa, Bci 06010HKHM pa3oM 1 B 3’€THaHHI 3 alleiipoHOBUM I1apoM — 20...25
MIla. B3zarami, minHicTh 000J0HOK 3€pHIBOK MoOke gocsiratu 27...33 MIla. Ha mportuBary
IIbOMY MILHICTb eHaocnepma — 1...3 Mlla.

3a aHaJIi30M MPOBENEHOrO JIOCHIIKEHHS, MOKHA TOYEPIHYTH SIK JOMYCTUMI 3HAYEHHS
HanpyKeHb PI3HUX YaCTHH 3€PHIBKU JUI MOJETIOBAHHS KOHTAKTHOI B3a€MOJIii poOOYMX OpraHis,
HaNPHKIIa]] 30MpaTbHIX, OYMCHIX, HABAHTAKYBATHHO-PO3BAHTAXKYBATLHUX MAIIIMH TOIIO.
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HacTtynHuM eTanoMm € MOJEIOBaHHSI KOHTAKTHOI B3aEMOJi1 pobodoro oprany (nedop-
MaTopa) i3 3epHIBKOIO JIJI1 BCTAHOBJICHHS B3a€MO3B’SI3Ky MIJK 30BHIITHIMHU 1 BHYTPIITHIMH CH-
JIOBUMH (PaKTOPaAMHU.

B po6orti [6] aBTOpM IpEeACTaBISIOTh 3€pHIBKY K MPY)KHE TUIO MPH Ail BIAHOCHO He-
3HAUHUX JWHAMIYHUX HaBaHTa)XCHb. MeEXaHiuHI BJIACTUBOCTI XapaKTEPH3YIOTh MOIYJIEM
npyxHocti E (Monyne FOnra) ta xoedimiearom Ilyaccona x . Ha ocHOBI 6a30BUX 3aJI€:KHO-
CTeW KJIAaCHYHOI Teopil MPYXKHOCTI, AeopMallito 3epHIBKU BiJ] HABaHTa)KeHHs P omucaHo BU-
pazoM

Wl

2 2
s=| 2L L (1)
16R(E, E,

ne R — paniyc KpMBU3HM 3€pHIBKH B Toulli KOHTakTy; E, 1 E, — Momyni npyxHOCTI 3epHIBKU
Ta aedopmaropa.

Bkazano, mo nmopanpiie 301bIICHHS] HABAaHTAXXEHHS P MPU3BOANMTH 10 BUHUKHEHHS
IIACTUYHUX JedopMalliii 1 IK HACTiAOK PO3BUTOK TPIIIMH Ta B KIHIIEBOMY PE3yJbTaTi — pyi-
HYBaHHS 3€pHIBKH. TOMy TYT B TEOPETHYHOMY IUIaHI BBOJUTHCS MOKA3HUK TUIACTUYHOCTI Ta
MOJ1yJIb TUTACTUYHOCTI. B KiHIIeBOMY pe3ynbTaTi BUBEIEHO BUpa3 eHeprii npyxHoi gedopmariii
3epHiBKH (2) yepe3 npuBeaeHuit Moaynb aedopmartii E*:

1

9-P° )2
W= —— | . 2
16-R-(E*) @

Cam mpuBeneHuit Moaynb nedopmarnii E* BU3HAYAETBCS PO3PAXYHKOM 3a CEPI€r0
eKCIIEPUMEHTAIbHUX JOCIIIKEeHb 3 BU3HAUCHHS €Heprii NpykHO1 Aedopmariii 3epHiBKU.

Onucana METOMKA JTOCTIIKEHHS MEXaHIYHUX BJIACTUBOCTEI 36pHOBOTO MaTepiany B
po0OoTi [7] Mae mpuKIIagHEe 3HAUEHHS AJIs JOCTIIKEHHS! KOHKPETHUX KOHCTPYKIIN MalllKH.

AHani3yruu JOCTIIKEHHS, 1[0 TIPEICTaBlIeHI B po0OTi [ 7], BAKOPUCTAHO IMiIXOIU KJIa-
CUYHOI MEXaHIKU yJapy, 1€ eKCIIEPUMEHTAILHUM LIUISIXOM 3€pHIBLII HA/Ia€ThCSI KPUTUYHA Ki1HE-
TUYHA €Hepris yaapy, 0 CYNPOBOKYETHCS BIAMOBITHOK HIBUKICTIO CHiBYaapsHHS. B npo-
11ecl IPOBEJEHHS cepii eKCIePUMEHTAIbHUX JOCTIIKEHb (DIKCYIOThCS BEIMUMHU AepopMariiit
3epHiBOK. [lincymkom € HacTynHe: npu aedopmariisx B Mexax 260-290 MKM BUHHKAIOTh IIHU-
POK1 TPIIIMHU B HW)XKHIM YacTUHI 3epHIBKH; Aedopmarii 370-390 MKM Npu3BOAATH A0 pyH-
HYBaHHS HaBIILJI 110 Oopo3eH1li 3epHiBkH. [Ipudomy onucani pyifHyBaHHS BUKAIOTh MpH il 2-3
ynaapiB eHeprieto Bif 87 no 204 k. [Hmia yacTuHa JOCIIKEHHS CIIPSMOBAaHA HA BUSHAUYCHHS
«0Oe3nedHoi» eHeprii CriiByAapsHHs JJs BCTAHOBJIEHHS KIHEMaTHUYHHMX IapaMeTpiB HaBaHTa-
KYBaJIbHO-PO3BaHTaKyBaJIbHUX MalIMH. OTXe, Micis cepli MPOBEAECHUX AOCHTIIKEHb BCTAHOB-
JICHO 3HAY€HHs KIHETUYHOI eHeprii criBynapsHHs B Mexax 3-4 J[x € Oe3neuHoro, BeTMYnHa
3anumKkoBoi aedopmartii cranoBuna 0-3 mMxm. 3Bigcu Oylio 3HAWIEHO MAaKCHMAalIbHO JIOITY-
CTUMY IIBUJKICTH CHIBYJApsHHS poO0OYOro opraHy TEXHOJIOTIYHOI MalllMHHU 13 3epHiBKOIO. Be-
JNYMHA i€l MIBUIKOCTI [3] =515 wm/c. PekoMeH/I0BaHO BCTaHOBUTH IIBUIKICTH CTPIUKH,
HAMPUKIIA] 3€PHOBOI HOPIi, B Mekax 9 = 3,43...3,22 m/c.

JocmimxeHHs, K1 MpeAcTaBieHl B poOoTi [8], cnupaloTbesi Ha MPUMYIIEH], 0 0CO0-
JIMBICTIO MOBEIIHKY 3€PHIBKH IIPU MeXaHIuHii 1edopmallii € 4iTKO BUpaKeHe sSBUIIE peaKca-
11, IpU SKOMY 3MIHIOETHCSI HAIIPYKEHHUH CTaH MaTepiany 3epHiBKH. ABTOp BUIUISIE penakca-
I[i10 HaMpy>XEeHHs, TOOTO HOro 3MEHIIeHHs 3 YaCcOM P MOCTiNHIN BenuuuHi nedopmarii; pe-
nakcanito nedopmaliii — 3pocTaHHs 3HaYeHHS AeopmMaliii mpyu NiATPUMaHHI OCTIHHOTO 3Ha-
YEeHHS! MEXaHIYHOrO HampyxXeHHs. [IpumyckaeTbes Takoxk, 110 MOXKIIMBE 3MEHIIeHHs aedop-
Mallii 3epHIBKH IMICIIs 3HATTS 30BHINTHLOTO Hanpy)eHHs. [lo-1Hmomy penakcartito aedopmartii
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HA3UBAIOTh MOB3YYiCTIO.
HabmmkeHo penakcarriiiHi BJIaCTUBOCTI 3€pHA ISl OJHOBICHOTO HAIPY>KEHOTO CTaHY
TYT OINMCAHO PIBHAHHAM micisiaii bonpinmana

t
o
£=—+[pt-v)o(v)dv, 3)
EO 0

& — nedopmarisi; o — HanpykeHHs; t —4ac; Vv — 3MiHHA IHTErpyBaHHS, 10 BPaXxOBY€e OyI0BY
Matepiaidy Ta BIUIUB TeMIepaTypH; E, — Moxynb mpyXHOCTI MaTepiany SIK XapaKTepUCTHKA
MIBUJKOCTI Aeopmallii MaTepiaiy 31 HIBUIKICTIO HOUTUPEHHS 3BYKY

E, = pC2, (4)

TYT p — MUIbHICTE; C — MBUAKICTh MOMUPEHHS 3BYKY B TAHOMY MaTepiaJi.
ABTOp IOBOJIUTH, 10 YacC pellakcallii MpeacTaBisie coO0I0 TaKMid mepio]] 4acy, mpoTs-
T'OM SIKOT'O MEPIIONOYaTKOBE HAPYKEHHSI B MaTepiai 3HKYEThCS B € ~ 2,73 pasu. Lls Benu-

YHHA BUMIpSE MBUKICTh PENIAKCAIIITHOTO MPOLECYy.
B po6oTi BCcTaHOBIIEHO B3a€MO3B’SI30K Pi3HUX (DAKTOpIB HA peaKcalliifHi BIaCTUBOCTI
CKJIOBHIHOT mineHuIi. [IpukiiagoM € oTpuMaHi JaHi, mo 3BejeHi y Taou. 2 [§].

Tabmuus 2

B3aemo03B’130K pi3HUX (pakTOPiB Ha pesiakcaliiiHi BJACTHBOCTI CKJIOBHIHOI MIIEHU I

Bomnoricts, | Temneparypa, | LlBuakicts nedop- | Moaynb npy>kHOCTI,
Hmerits % oC manii, 10° ¢’} Kr/en?
14,0 20 0,100 1595
) 16,0 20 0,610 1240
MineTypym 593 | 940 20 0,205 1590
16,0 20 0,540 1435
CapartoBcbka 29 16,0 45 0,970 1375

3a A0CIiKEHHIMH, 1110 TPOBEAEHI B po0oTi [9], aBTOp JOCIIJKY€E IIBUIKICTh CIIBY/a-
PSAHHS poOOYOro OpraHy i3 3epHIBKOIO, BpaXOBYIOUM BJIACTHBOCTI MaTepianiB KOHTAKTYOUHX
MIOBEPXOHb, Ta KUIbKICTh TAKUX CHiBYAApsHb. BUCHOBKOM € Te, 1110 JUIsl HACIHHS MIIEHHULI BXKe
IPU IIBUKOCTI CIIBYAAPSAHHSA 6 M/C pOOOYNM OPraHOM 3€pHOMETA € CYTTEBE 3pOCTAHHS IMOIII-
KOJ/IKEHOCT1 3€pHIBOK. A MparHy4u 30UIbLICHHS NMPOJYKTUBHOCTI TaKMX MAIIMH, X poOoui
HIBUJIKOCTI € Ha0arato OUTBIIMMH.

BukopucraHHs NHEBMOTPAHCHOPTHUX CHCTEM TaKO0XX HE I030aBJEHI CYTTEBHX
HEJOMNIKIB, Kl MO3HAYalOThCA Ha TPaBMYBaHHI 3€pHIBOK, 110 TPaHCHOPTYIOThCsS. TyT mpu-
OJM3HA MBUAKICTh TPAHCIIOPTOBAHOTO MaTepiaiay B okoui 25 m/c. He Oyio 6u e npo6iiemoro,
110 TTOB’s13aHa 3 TPaBMYBaHHSIM, SKOW HE MOJIANIbIIIA 3yITMHKA TPAHCIIOPTOBAHOTO MaTepiary Ta
3MiHa HamnpsMKy pyXY 3€pHIBOK B3JIOBXK TPAHCIOPTYIOUOTO KaHaily. 3ymUHKa marepiaiy B
KiHIIl THEBMOKaHaJly 3a0e3MeuyeThCsl CleliaJbHUMHU LUKIOHAMU TPU CYTTEBOMY BHUKOpH-
cTaHHI cuiau TepTs. Te came BiIOyBaeThCsl 1 B MHEBMOKAHAIl — 3€PHIBKH TPyThcs 00 ioro
CTIHKH, TEXHOJIOT1YHI BUCTYIIH, OCOOJUBO 1€ CIIOCTEPITAETHCS TP 3MiHI KPUBU3HH KaHAITY.

[Ipu BUKOpHCTaHHI Ha MEpPEBAJIOYHUX IYHKTaX KOBIIOBUX TPAHCIOPTEPIB OCHOBHE
TpaBMYBaHHsI 3€PHIBOK MpHUIaJae Ha (pa3y 3al0BHEHHS KOBILIA 36pHOBUM MaTepiajoM (Ii10u-
panHs). [TogibHO 70 11bOTO, TPAaBMYBAaHHS IITHEKOBUMHU HAaBaHTa)KyBayaMH CIIOCTEPIraeThCs B
3a30pax MiXK IIHEKOM 1 HOro KOXKYXOM.

CamortiuHi TpyOOIpPOBIAHI MaricTpaiai CBOIMH HEIOJIIKAMHW MalOTh 3HA4YHE TEPTS
3epHIBOK 00 CTIHKHM KaHaIy Ta BICYTHICTh MEXaHI13My 3yIIMHKU CUIIKOTO MaTepialy Ha BUXO/],
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yepes [0 BUHUKAIOTh 3HAUH1 YAapHI B3a€EMO/Ii PH MIBUIKOCTI MOTOKY MPUOJIN3HO 8 M/C.

BucnoBku. 3a onpalibOBaHUMU JIaHUMU PATY AOCTIIKEHb B3a€EMO/Iii poOOUNX OpraHiB
00CTYrOBYIOUMX MAIIIMH 13 3€PHOBHM MaTepiaioM BiOyBAa€ThCS 3HAYHE ITOUIKOKESHHS
3epHIBOK. BigxuiieHHS BiJ] HOPMATHUBHOI'O 3HAUEHHS CSTA€ JECSITUKPATHOTO MEPEBUIICHHS.
Hageneni 3HaueHHs AONMYCTUMHX HAIPYKE€Hb, KpUTHYHHX IIBUAKOCTEH CIIBYAAPSHHS, pyHHY-
IOYUX 3YCHJIb UM MIepelaHuX 3epHIBLII €HEepriil TOBUHHI JIATTH B OCHOBY ITPOEKTYBAaHHS Ta MPU-
3HAUEHHS KIHEMaTHYHUX PEKUMIB poOounx mammH. OcoOiinBa yBara moBUHHA OyTH 30Ccepe-
JOKEHOIO Ha poOO0T1 HaBaHTaKyBaJIbHO-PO3BAHTAXKYBAJIbHUX MAIIUH MPU 31IHCHEHH] TPAHCIIOP-
TyBaHHS BKa3aHOTO BaHTaXy. TyT 3arocTpeHHs npoOaeMHu MoB’si3aHe 3 THM, 1[0 TPAHCIIOPTHI
MIIMPUEMCTBA HE € CIIBYYaCHHMKAaMH BHPOOHHUIITBA CLILCHKOTOCIOJAPCHKOI MPOAYKINi, X
(GyHKLIA — TPAaHCIOPTYBATH BKAa3aHUN BaHTaX. | MPOIYKTUBHICTh HABAHTAXXYBAJIbHO-PO3BaH-
Ta)XyBaJIbHUX MAIIMH JISKUTh B OCHOBI OTPUMAaHHs JOOPUX €KOHOMIYHMX IOKa3HHKIB, Yepe3
3MEHIICHHS Yacy Ha BUKOHAHHS TaKoro poay omepauid. ToMy TyT, SIK IpaBuiIo, 301IbIICHHS
MPOAYKTUBHOCTI MAIIMH JJOCATAETHCS 32 PaXyHOK MiBUIICHHS BIIHOCHHUX MIBUAKOCTEH poOO-
YHX OpTaHiB, M0 TPU3BOAMTH A0 IMiIBUIICHHS KITBKOCTI TPABMOBAHOTO HACiHHS.

KpiM Makpomomko/pkeHb 3epHIBOK, SKI MU Bi3yaJlbHO MOXEMO CIIOCTEpIraTH, iCHYye
3HAYHHUN BiJICOTOK MIKPOIIOMIKO/PKEHB, 110 B MIEPEBAXKHIM OLIBIIOCTI BUNIA/IKIB HE BXOJUTD 110
CTAaTUCTUYHUX JAaHUX MO0 MOIIKOKEHOCTI. A 11e 03HAYae, 1110 MacITabu npoOaemMu 3HAYHO
MIMPIII, @ BTPATH HACIHEBOTO MaTepialy — BarOMIIIIi.

[IpencraBieni TeopeTUUHI JOPOOKH B3a€EMO3B’ 3Ky 30BHIIIHIX Ta BHYTPIIIHIX CUJIOBUX
(dakTopiB MPHU PO3IIISIII HAIPYKEHO-1e(POPMOBAHOTO CTaHY 3€PHIBKH HOCATH JIOKAJTLHUH TPH-
KJIQJHUIA XapakTep 1 MOBHOI BIAMOBIAI Ha MOCTABIIEHI MUTaHHS HE Aal0Th. [l omucy JaHuX
IPOIIECIB TONUIFHO BUKOPUCTOBYBATH OUTBII CKJIAJHI MPYXKHOB’SI3Ki, B S3KOMPYKHI Ta 1HIII
MoOJIeNi, a TAaKOXK, HAIIPUKJIAJ], BpaXOBYBaTH XBHIILOBI €()EKTH TOLIO.
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Summary

Babiy A.V., Babii M.V., Kuchvara I.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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