YK 636.085:7:631.363.21

A.N. llynbko, M.B. UBaHoB OKCHEPUMEHTAJIBHOE
(PYII «HIIL] HAH Fenapycu no mexanusauuu NCCIEAOBAHUE
CeIbCKO20 XO034UCMEay, ABYXPOTOPHOI'O

2. Munck, Pecnybnuxa benapyce) N3MEJIBYUTEJIA

H.A. Bopoones, C.A. Jlpo3n

(YO «bI'ATY »,

2. Munck, Pecnybnuka benapyce)

Bseaenune

PasBuTHe oTpacieli ;kNBOTHOBOACTBA B OJIFMKANIINE TOABl HEBO3MOXKHO O€3 BHEIPEHUS
SHEPro- U pecypcocOeperarmux TEXHOJIOTUI Ha OCHOBE TOCTH)KEHUS COBPEMEHHOI HayKu U
nepeoBoro onbiTa. IlombeM KUBOTHOBOACTBA Oyaer oOecrnednBaThCs 33, CYET MOBBIIECHHUS
MPOAYKTUBHOCTH CKOTAa W NTHULBL, a OCHOBOM pa3BUTUSL U YKPEIUIEHUs €ro oTpaciei
MOCTY>KUT CO3JIaHUE MPOYHOM KOPMOBOU 0a3bl, COBEPIIEHCTBOBAHUE TEXHUYECKUX CPEICTB
MEXaHU3AINH MTPOLIECCOB MPOU3BOACTBA U NepepadOTKU KOPMOB.

B TexHONOrMM NOPUTOTOBJIECHHS KOPMOB CaMbIM pPAacCHPOCTPAHCHHBIM W BaKHBIM
MIPOLIECCOM SIBJISIETCS U3MENTbUeHUE, 00yCIOBIeHHOE TpeOOoBaHNIMU (PU3NOJIOTUN KOPMIICHHS
JKUBOTHBIX W TTHUI. B pe3yibraTe HU3MeNbueHHUs KOpMa o0pa3yercss MHOXKECTBO HACTHI[ C
BBICOKOPA3BUTOM MOBEPXHOCTBIO, YTO CMOCOOCTBYET YCKOPEHUIO TIPOUECCOB MUIIEBAPEHUS U
MOBBILIEHUIO YCBOSIEMOCTH MUTATEJIbHBIX BELECTB.

Pe3yabTaThl HccaeA0BaAHMA

B cenbCckOX03SHCTBEHHOM MPOW3BOICTBE OCHOBHBIMH MAIIMHAMHU UISI M3MEJbUEHUS
3€pHOBOTO MaTepuasia SIBISIFOTCSA MOJIOTKOBBIC 1poOmiku. OnHako OHU O0NafarT psaoM
HEIOCTATKOB: BBICOKHE Y[eNbHble 3arparbl sHeprun Ha usmenvueHue (10...15 kBm-u/m);
3HaYUTEJbHAS YEeNIbHAS METANIOEMKOCTh KOHCTpyKumi (300...650 ke/m);, HEpaBHOMEPHBII
(bpakuMOHHBIN COCTAaB M3MEJIBUYEHHOTO MPOAYKTa C OOJBIIUM CONEP’KAHHEM IMbUICBUIHON
¢dpakumu — 1o 30 % npu TOHKOM M3MeNbYeHNH U 10 20 % Hemou3MeNbYeHHOH Ppakuuu npu
rpyOoM H3MeNbYeHNH, a CONEpIKaHue IIeNbIX 3epeH B TOTOBOH nepTu — Oonee 1 % [1].

B cBm3um ¢ 3TUM BO3HUMKaeT HEOOXOAMMOCTH  OOOOIIEHHS  MMEIOLINXCS
UCCIIEIOBATENbCKIX M KOHCTPYKTOPCKMX ~ padOT MO  CO3JAHHUI0  3HEPro- U
pecypcocOeperaronx TEXHOJIOTHH U 00OpyIOBaHHA B KOPMONPUTOTOBJICHWH. OOHMM U3
NEPCIEKTHBHBIX HAIPABJICHHUH SIBJIACTCS MPUMEHEHHE KOHCTPYKIMH pabo4Ynx OpraHoB
U3MENbUYUTENICH, = PEATM3YIOIIMX  CIOCOO ~ MHOTOCTYNEHYAaTOro  M3MENbUYEHUs  CO
CBOEBPEMEHHBIM BBIBOAOM KOHEYHOT'O MPOAYKTA U3 pabodel 30HbI.

AHanu3 KOHCTPYKUUH MOJIOTKOBBIX JPOOHIIOK, MPOLECCOB U3MENbUYCHUS U Cemapariu
TOTOBOIO MPOMYKTA, CYIIECTBYIOLIME NPEUMYIIECTBA M HEJOCTATKH BBIHY)KIAIOT HMCKATh
HOBBI€ HAINPABJICHHUsI B COBEPIICHCTBOBAHWM MAHHBIX MalluH. lIpoBeneHHBIH MaTEHTHBIN
IOMCK Jajl OCHOBAHWE [JIsI HW3yYeHHs HOBBIX BApUAHTOB KOHCTPYKLHH APOOMIIOK —
MHOTOPOTOPHBIX LIEHTPOOEIKHBIX N3METTbUNTEINEH.

PaGora nBYXpOTOPHOrO H3MENBYMTENsSI OCHOBAaHA Ha pealu3aliydl MPHHLNINA
BCTPEYHOrO yJapa ¢ BBICOKOH CKOPOCTBIO IMOTOKOB MaTepuayia M pabodmx OPraHOB MEXIY
coboil.

B mpouecce pabotel paboume opranbl 0Opa3yrOT MOIIHEHININE BCTPEYHBIC MOTOKHU
Marepuaja C BBICOKOW pPa3HOCTBIO CKOpPOCTEH, 4TO obecrneumBaeT TIyOOKoe OOBEMHOE
BO3/ICHICTBHE HA YaCTULBL. B pe3ynbraTe WHTEHCUBHOTO B3aWMOBO3JEHCTBUS MPOUCXOAHT
U3MeNbYCHNE MaTephaja Ha 4YacTUIbl M HMX BBIBOA Yepe3 pemero pabodedl Kamepsl
(pucysnok 1) [2, 3, 4].
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PucyHok 1. - BapuaHTbl KOHCTPYKLMM paboumx OpraHoB BYXPOTOPHOIO M3MeNTbUYUTENS

[ns  BbINOMHEHUS WCCNEefOBaHUA BAMSHUA KOHCTPYKTUBHBIX W KMHEMATUYECKUX
napameTpoB paboumx OpraHoB [BYXPOTOPHOrO W3MENbUUTENI Ha 3HEPreTUYECcKne U
Ka4eCTBEHHbIX Mokasatenm paboTtbl B pamkax [MIHW «/HHOBaLMOHHbIE TEXHOMOFAW B
AlK», 2011-2015 rr., «/ccnegosaHne npouecca namenbyeHus ypaxkHbIX 3epH06060BbIX
Ky/bTYp C Liefibi0 CO3A4aHNA 3HEProaMEKTUBHBLIX MaLLWH /14 NepepaboTKn KOpMOB» Oblna
pa3paboTaHa C UCNo/b30BaHNEM CPELCTB NapaMeTPUYecKoro TpexmepHoro MoLeIMpPoBaHNS U
N3roTOB/IEHA 3KCNEPUMEHTa/IbHAA YCTaHOBKA (PUCYHOK 2).

M3menbunTenb 3epHa COLEPXKMT KOpPnyc, BHYTPW KOTOPOrO YCTaHOB/IEH cemnaparop,
BbIMO/IHEHHbLIA B BMAE [BYX COOOLLAIOLMXCA LWMINHAPUYECKUX - PELUeT, M3MeNbyaroLLme
pOTOPbl C BO3MOXHOCTbKO BpaLleHUs OT 3MeKTpoABuUraTteneid, Kamepy W3Me/bYeHUst C
3arpy304HbIMA M BbITPY3HbIMW OKHaMW, B KOprnyce YCTaHOBJ/IEHbl POTOPbI C BO3MOXHOCTLIO
BpALLeHNA B O4HOM Hanpas/ieHUN WU C BO3MOXHOCTbKO BCTPEYHOrO BpalleHus, Mpu 3TOM
NakeTbl HOXEW YCTaHOB/IEHbI TaKMM 06pa30oM, YTO HOXU OAHOrO M3 POTOPOB PACMOJIOXEHbI
MEeXJy HOXamu [pyroro potopa C 06pa3oBaHUEM 3a30pa MexAy HVMW, pasMep KOTOpOoro
MeHbLLEe pa3mepa 3epHa.

1- npvemHbIn 6yHKep; 2 - KnanaH-403aTop; 3 - 3arpy304Hblii NaTpy6oK; 4 - 3NeKTpoaBUraTens;
5 - BbIrpy3Hast BOPOHKa; 6 - Kamepa U3MenbyeHus, 7 - pama; 8 - NI0TOK A4ns npob

PuUCyHOK 2. - OKcnepuMeHTa/IbHas yCcTaHOBKa ABYXPOTOPHOI0 N3Me/lbumnTens

33



Bnarogapsi yBeNIMYEHHON CKOPOCTU COYAapeHUd 4YacTuL, 3epHa U HOXed, Mpw
BCTPEYHOM [ABVXKEHUW HOXEN CO3AaeTCst 30Ha UHTEHCMBHOIO M3MeNbYeHMs, YTO MOBbLILLAET
3(pheKTUBHOCTbL NpoLiecca, a cejoBaTe/lbHO, M NMPOU3BOAUTENIbHOCTb U3MENbUUTENS.

Llenb npoBefeHHbIX MCCNefoBaHUIA 3aK/odanacb B MOMYYEHWUN 3KCMEPUMEHTaSTbHbIX
pesynbTaToB AN 060CHOBaHWS B3aMMOCBSA3M MPOU3BOAUTENLHOCTM, NPOTEKaHWs MpoLecca
paspyLLeHns, PaBHOMEPHOCTW rpaHY/IOMETPUYECKOro CoCTaBa FOTOBOr0 nNpoaykTa W
onpeAeneHns BAUSHUA AMameTpa OTBEPCTUS B PeLUeTe M OKPY>KHOM CKOPOCTU POTOPOB Ha
3(hheKTUBHOCTb paboTbl BYXPOTOPHOMN APOBUIKM.

Pe3ynbTaTbl 3KCNEPUMEHTa/IbHbLIX UCCMef0BaHWA NpeAcTaBneHbl Ha pucyHke 3, 4-Ha
PUCYHKe 3 MnpuBefeHbl rpafukyM 3aBUCUMOCTM MPOU3BOAUTENBHOCTK, YAEMbHOr0 pacxona
3HEpPrumn 1 Mofdyns nomosa OT AMameTpa OTBEPCTUIA peLleTa 41 PXXuM, S4YMEHS 1 OBCa.

MpoaHaM3MpoBas rpafuyeckme 3aBUCUMOCTU, MPEACTaB/ieHHbIE HA PUCYHKe 3 1 4,
MOXHO CyAuTb O TOM, 4YTO C YBENMYEHUEM [uameTpa OTBEPCTUA NPOV3BOAWUTENLHOCTb
[OpOOGUSIKN yBEIMUMBAETCS A5 BCEX MaTepuasioB, NPUYEM [ PXKU pOCT niaeT 6onee
MHTEHCMBHO, YeM /1 AYMEHS U OBCa, YAE/bHbIN pacxof sHeprum yMeHbLIaeTCs, a MOAY/ b
MoMO/a yBeNMYMBaETCS.

PucyHok 3. - 3aBNCUMOCTb MPOU3BOANTEILHOCTU, YAE/IbHOI0 pacxofa aHeprum
OT AuameTpa OTBEepPCTUIA peLeTa

PUCYyHOK 4. - 3aBMCMMOCTb MOAyNs MOMo/Ia OT AvameTpa 0TBEPCTUIA peLleTa

BaXHbIM (hakToM, BAUAIOWMM Ha 3(¢eKTMBHOCTL paboTbl APOBUNKK, ABNSAETCA
OKPYXXHas CKOpOCTb POTOPOB. Ha pucyHke 5, 6 npuBefeHbl rpauky  3aBUCMMOCTM
NPOV3BOANTENBHOCTU, YAENbHOr0 pacxofa 3SHeprum U MoAyns MomMona OT  OKPYXXHOM
CKOPOCTM POTOPOB A5 PXKU, AUMEHS U OBCa.
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PuncyHok 5. - 3aBMCMMOCTbL MPOU3BOANTEILHOCTU, YAE/IbHOIO pacxofa sHeprun
OT OKPY>KHOW CKOPOCTY POTOPOB

PUCYHOK 6. - 3aBMCMMOCTb MOZAY/IA MOMO/1a OT OKPY>XHON CKOPOCTU POTOPOB.

lMpoaHannM3npoBaB rpauyeckme 3aBUCUMOCT, NpPeLCTaB/eHHbIE HA PUCYHKe 5, MOXXHO
cfenatb BblBOA, YTO C MOBLILUEHMEM OKPYXXHOM CKOPOCTM POTOPOB MPOU3BOAUTENBHOCTb
[pobusikn BO3pacTaeT [O¢ OMpefeneHHOM BeIMYUHBL A1 KaKAO0ro Matepuana, a 3aTem
HaYMHaeT CHMKAaTLCA.

Tak, npy W3MENbBYEHUN = 0BCA W SHAUMEHA MakCUMaibHas MPOU3BOAUTENIbHOCTb
[OCTUraeTcs Npu OKPY>XXHOW ckopocTn 70 m/c, a gns pxu - 75 M/C. Y[enbHblil pacxog,
3Heprumn Ona BCeX BWUIOB 3epHa NPV 3TOM CHWKAETCA UM [OCTUraeT CBOEro HauvMEHbLLLUEro
3HaYeHNsa A/15°0BCa N.S4YMEHS MPY CKOPOCTU POTOPOB, paBHOW 70 M/c, a ansa pxu - 75 m/c,
npy 3TOM MOAY/b MOMOSIA TaKXKe YMEHbLLAETCS (PUCYHOK 6).

3aKto4YeHmne

Kak nokasann wuccnefoBaHuWa, nNpu nNojavye Martepuana no pykaBaM B YeTbIpe
3arPy30YHbIX OKHa, PACMOMOXEHHbLIX MO KPYyry B 30HE BpalLEeHWss POTOPOB, 3HAUUTENLHO
yNyMImMaach AMHaMmMyeckas ypaBHOBELLUEHHOCTb POTOpa, YTO MpWBENIO K 60siee BbICOKOW
HaAEeXHOCTN APOGUNKN.

PesynbTaTbl UCCNEef0BAHNA AMHAMUYECKMX U KOHCTPYKTUBHbIX MapameTpoB Ha paboTy
APO6GUIKM NOKasann, YTO MNPV YCTaHOBNEHHOW MOLLHOCTU 5 KBT, MCNOMb30BaHUN peLleTa C
ANaMeTpoM OTBEPCTUIA 4 MM NMPOU3BOAUTENILHOCTL 3KCMEPUMEHTAIbHOr0 06pasua Apobuiku
pocturaet 0,8 T/4, Npy 3TOM YeNbHbIN PacXof, 31EKTPO3IHEPrMn Ha TOHHY 3epHOBO Macchbl
COCTaBNseT 6,5 KBT, 04HOPOLHOCTbL M3MeNlbYeHNs YacTuL, HaxoamTca B Avana3oHe 80-85 %.

22.06.2016
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Bseaenune

DHepreTHyecKuM MpodiieMaM TEXHOJIOTUH TMEepepadOTKNA 3epHa yaesiercs OoJbImoe
BHUMAaHHE KaK B Hallell CTpaHe, Tak W 3a pyOexkoMm. Ha TEeXHOJOrm4yecKkyro OIeparuro
U3MENbYCHNUsI 3€pHAa TNPU TNPHUTOTOBJICHUH KOMOUWKOpMOB TpeOyercst 30-70 % sHepruw,
notpedieMoil Ha BeCh MPOLECC KOMOMKOPMOBOIO TIpon3BoaCcTRa [1].

Pe3yabTaThl Hccjie0BaHU U

OnuuM u3 3 (PeKTUBHBIX CIOCOOOB CHIDKEHHSI JHEPTOEMKOCTH MPOLEeCca U3MENbYSHUS
ABJISIETCS  JBYXCTAAMIHOE H3MENBYCHHE, IMO3BOJISIIOLIEE HE TOJBKO  YMEHBLIUTH
HHEProeMKOCTb MPOIIECCa, HO M TIOBBICHTH KA4eCTBO U OTHOPOAHOCTH U3MENBUEHHOTO 3€PHA.

Ha nepBoii cranuu AByXCTaAUMHOTO U3MENBUYEHHUSI OCYLIECTBIISIETCS MPEIBAPUTENBHOE
BO3/ICHICTBHE HA 3€PHO, YTO CHOCOOCTBYET HAPYLICHUIO LIEJIOCTHOCTH 3€pPHA U OOPa30BaHHIO B
HEM MHKPOTPEIINH, TEM CaMbIM CHH)KAeTCsl €ro nMpoyHocTh. Ha BTOpO# cragnm «ocnadmee»
3€pHO HU3MENBYAeTCS [0 HAJUIeXKALero KadecTBa, COOTBETCTBYIOLIETO 300TEXHHYECKHM
TpeOoBanusM. JaHHBIN €HOCOO MO3BOJSIET MCHOJB30BaTh Haubonee 3HeprosddexTuBHbIC
pexxuMbl  000pYHOBaHHS Ha OOEMX CTagMsAX H3MEJIbYCHUs, TeM CaMblM CHHU3UTb €ro
sHepronoTpedaenue [2].

Jist ontuMusanuy paboTbl 000pYIOBaHUS MPU ABYXCTAMIHOM H3MENIbYEHHH, KOTOpast
MO3BOJHUT CHH3UTh SHEPrOEMKOCTb NpPOIEcca H3MEJbUeHHUs] 3€pHa, HEOOXOOUMO HMETh
IOCTOBEPHOE MPEICTABIEHHE O CaMOM IIpOLECcCe pPa3pyLISHHs 3epHAa IMPH CTATHYECKOM
HArPYy KeHUH.

[MonoOHble HCCNEenOBaHUS MPOBOAMIMCH MHOTMMH YYEHBIMH, HauOoJiee TMOJHBIMH
sSBISIOTCST padotel mpodeccopa C.B. MenpHukoBa [3], HA UX OCHOBAaHWUHU OBUIH CHENIAHBI
BBIBOIBI O TOM, YTO pa3pylLIeHHE 3€pHAa NPOMCXOOUT B TPU 3Tama. HA MEPBOM JTare
npeoOnagaer ynpyras nepopManus; Ha BTOPOM — IUIaCTHUeCKast Aedopmanus; Ha TpeTbeM
3Tare MPOUCXOANT Pa3pbIB MOJIEKYJSIPHBIX CBSI3€H B 3€pHE, UYTO MPUBOIUT K OOPA30OBAHMIO
HOBBIX TIOBEPXHOCTEH, U TaK MPOUCXOIUT LUKIMYHO A0 TIOJHOTO Pa3pyIIeHHUs 3epHa.

IIpn TOM He NPHUBOASATCS HAHHBIE HMCCIENOBAHUS HATPYKEHHS 3€pHA IO IIOJHOTO
paspylueHusi, TAKXKEe B UCCICAOBAHUSIX MPUBOAATCS rpaduuecKue 3aBUCMOCTH, Ha KOTOPBIX
OTCYTCTBYIOT YHCJIOBbIE 3HAYEHMs OKAa3bIBAEMOW HArpy3KHM B IPOLIECCE HCCIIETOBAHMS
paspylueHus 3epHa, HEOOXOUMBbIE JIsl ONTUMH3ALNH JBYXCTaJUIHOTO U3METbUSHHS.
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