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HWCCJIEJOBAHME HJIC IMCKA BOPOHBI HA MHANBUYAJILHOI PYKUHHOM CTOMKE

IIpoBeseHO KOMITBIOTEPHOE MOAEIUPOBAHUE ITPOLECcca IKCINTyaTallll AUCKOBOH OOPOHBI Ha MHAWBHIYAJIBHOW IPYKUHHON CTOMKE.
CoopmynupoBaHa 3amada 0 HCCISJOBAaHUIO TIOBEACHNSI CTOMKH IIPH CHIIOBOM U KMHEMAaTHIECKOM HATpy>KeHUH CTOMKHU OT IeHCTBUS
IKCIUTyaTallMOHHBIX HArpy30K, a TaKKe MPOBEICH YaCTOTHBIH aHAJ M3 KOHCTPYKUHMH. AHanu3 nojed JedopMauuii U HampspkeHHi
MOKa3aJl, YTO CTAaTUYECKOe M KMHEMaTHYeCKOe Harpy)KeHHe caMo Io cebe He MPUBOAUT K pa3pylieHHIo CTOWkH. [lo pesynbraTam
HCCIIeI0BaHNs TOBEPXHOCTH M3JI0Ma pa3pylIeHHe HOCUT KOMIUIEKCHBIN XapaKkTep: HAaKOIUICHHE yCTaJOCTHBIX OBPEXASHUIT ¢ mocie-
JYIOIIUM Pa3pylIeHHEM OT CTATHUECKOH KMHEMAaTU4eCKOi Harpy3Ku.

KnioueBble ciioBa: quckoBast 60poHa, IPy>KUHHAs CTOHKA, COOCTBEHHAsI acTOTa, Pa3pylIeHHEe, METO/] KOHEYHBIX SIEMEHTOB.

Beenenne. [l mpoBeneHUs B MONHOM OOBbEME UHC-
JICHHBIX HCCIIEAOBAHMH HAIPsDKEHHO-Ie(OPMHUPOBAHHOTO
COCTOSIHHISL TMCKOBOHM OOpOHBI HAa TPY>KHHHOM CTOWKE TIpH
BCEX 3aJaHHBIX IapaMeTpax HeoOXoauMa HaydHO 0OOCHO-
BaHHasl MOZIENIb paboUeil cpefibl, TO €CTh MOUBBI, KaK CILIOLI-
HBIX CpeJl, KOTopasi uMena Obl B Ka4ecTBe MapaMeTpoB TBEp-
JIOCTb M BIIAXHOCTb, 33/laHHbIE B pACUETHOM 33aHuH. B
JITAaHHOW paboTe OnpeiesuINCh a0COMIOTHBIE 3HAUCHHS CHIT B
pacuere Ha 1 M 3axBaTa, a TAKXKe 3aBUCHMOCTH TUX CHII OT
yIJia aTaku, TITyOHHBI 00Pa0OTKM M CKOPOCTH MOCTYTATEITh-
Horo JBrkeHus. C Lesbl0 yCOBEPIICHCTBOBAHMS KOHCTPYK-
UK TPY>KHUHHOM CTOMKM TNPOBEJECH CTaTHMYECKHI aHAIU3
HJIC mpu pmeiictBum Ha Hee CHIIOBOTO M KHHEMATHYECKOTO
Harpy’KeHWs, a TakkKe OIpeneNieHa COOCTBEHHAs dYacToTa
CHCTEMBI M YaCTOTA BBIHY KIAIOMIEH Harpy3Ku.

AHaJIN3 MOCJEeAHUX MCCJIeJOBAHUNA M JIUTEpaTy-
pbl. CoBpeMeHHbIE TeXHOJIOTHH BO3JEIBIBaHUSI U yOOPKU
CEJIbCKOXO3SHCTBEHHBIX KYJIBTYP BBIABHIAIOT BBICOKHE
TpeOOBaHUsI K pecypcocOepexeHHI0 U 3HeprodheKTrB-
HocTHu miporiecca [1,2]. Ha 3tom ¢oHe AMCKOBBIC Opyaus
MOJYYWJIM IIUPOKOE PACIPOCTPAHEHBI B CETLCKOXO3SHCT-
BEHHOM CEKTOpE.

Ha prIHKe CelTbCKOX035HCTBEHHON TEXHUKU CYIIECT-
BYET OOJIBIIIOE MHOXKECTBO PA3IUYHBIX BAPHAHTOB KOHCT-
pyKnuu pabodmx OpraHoB. B 9acTHOCTH TUCKATOpHI, B
OCHOBHOM CBOEM OOJBIINHCTBE, CIPOSKTHPOBAHBI INOO0 C
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€IMHBIM BaJIOM, Ha KOTOPBIH IOCa)XEHBI JAUCKOBBIE pado-
4He OpraHbl, TM00 ¢ HAOOPOM MPYKUHHBIX CTOEK, Ha Ka-
JKIYIO M3 KOTOPBIX KPEIHUTCS OJIH IHCK [3].

B nurepaType u3BECTHBI PabOTHI OCBSIIIEHHBIE 3KC-
NIEPUMEHTAIILHOMY OIPEIEICHUIO CHIIbI, ACHCTBYIOLIEH
Ha aucku Bo Bpems pabotel. Hampumep, B CKb 3aBona
«Cubcenpmanr» Ob1a pa3paboTaHa W H3TOTOBIIEHA CIIe-
[UaibHasi AWHAMOMETpPHUYECKasl TeJIeKKa Ul MPOCTpaH-
CTBEHHOTO JIMHAMOMETPHPOBAHMSI THCKOBBIX Oarapeil, ¢
KOTOpPOH OBUTH TIPOBEIEHBI COOTBETCTBYIOIINE JKCIIEPH-
MeHTHI [4]. B maHHO# paboTe MpUBOISTCS NaHHBIE TOJIE-
BBIX WCIIBITAaHWH Ha JAWHAMOMETPHYECKOH TEJEkKe, Mpo-
BEZCHHBIC JJISI TPEX Pa3IMYHBIX BHIOB 00pPaOOTKH MOYBHI
— TpennoceBHOW 00pabOTKH, 0OpabOTKH MApOB W IyIIe-
HUS cTepHU. BOo Bpems OmBITOB exemHeBHO 1o 3-4 pasza
oTpenensaiach TBEPAOCTh M Opajch MPOOBI BIAKHOCTH
MOYBBl. 3aTeéM Ha KaXAOM YYacTKe II0JCUUTHIBAIOCH
cpezHee 3HauYCHHE TBEPJOCTU U BilaxHOCTH. KomnyecTBo
ctebneit Ha 1 M* coctasmsno 400-500 wT. BeicoTOH 150-
200 MM, KOJTMYECTBO COPHSKOB 9-15.

eablo naHHON cTaTbU SBIAETCS YUCIEHHOE MOJE-
JTUpoBaHuE Ne(pOPMHUPOBAHUS TPYKUHHOH CTOHKH TpH
IITATHBIX CHJIOBBIX Harpy3kax, KHHEMaTHYECKUX Harpys-
Kax, a TaK)Ke MCCIIEAOBAHUS CIEKTpa COOCTBEHHBIX M BBI-
HYXJICHHBIX 9acTOT KOJIE€OaHNH KOHCTPYKIMHU B TIPOIIECCe
9KCTITYaTaIHH.
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IMocranoBka 3aaun M YHCIEHHAsl peajn3anus.
Harpyxenne cToifki 60poHBI ¢ pabodIrM OpraHOM B TIPO-
necce pabOTBl MOJENHPOBAIOCH CHCTEMOH IBYX CHII
(puc. 1) B cootBeTcTBHH C [4, cTp. 226-230].

Pucynok 1 — PacueTnas Mmozenb AuCKa Ha MPYKUHHOM CTOlKE

OneMeHTapHbBIE CONPOTHBIIEHHS IOYBHI, BO3HHUKAIO-
mye Ha pabouyeldl TMOBEPXHOCTH W JIE3BMH BEPTHKAIBHO
YCTaHOBJIEHHOTO C(HEPHUYECKOro IUCKA, HE MUMEIOT OXHOMH
paBHOAEHCTBYIOLIEH CHIIBI, OHU MOTYT OBITh PUBEAEHBI K
IByM mepekpemuBatomumcs cuiaMm R' u R". Cumna R' ne-
JKUT B TUIOCKOCTH JTUCKa W TIPOXOAUT Ha PAacCTOSHUH P
Huxke ocu aucka. Cuia R" mapannenbHa ocu BpalieHHs!
JTUCKOB, HAXOJWUTCS Ha riIyOmHe h OoT gHa GOpO3.bI, paB-
HOM NIPUMEPHO IIOJIOBUHE TIIyOMHBI XOAa IHMCKOB, W Ha
paccTosiHMM [ Briepey BEpTUKAIBHOM TIOCKOCTH, IPOBe-
JIEHHOH depe3 och BpamleHus JuckoB. OTpe3ok / mMam u
€r0 MOYKHO ITPHUPABHATH HYIIIO.

AHanmm3 TOJTy4YeHHBIX B [4] MaTepHasioB IO3BOJIILII
CUNTATh, YTO CPEJHEE 3HAUCHUE IapaMeTpa p COCTABHIO
okono 3 cm. OceBasg cuia R" mgms ManbIx yrioB araku
MPOXOJUT HECKOJIBKO €33 BEPTUKAJIBHOIO JHaMeTpa
nucka. [Ipu yrmax ataku cBbime 35°, cuna R" mpoxoaut
BIIEPEIN BEPTUKAIBHOTO auameTpa (s yriia 45° [ paBHO
7 cM). Tem He MeHee, B IPAKTUUECKUX pacyeTax Ul yr-
7oB ataku 15-35° MOXXHO NPHHUMATh, YTO PACCTOSIHUE [
PaBHO HYJIIO.

BennunHa cwmemieHuss IUcKa Hazad, B CTOPOHY H
BBEPX OIPEAEIsIach Kak BEJIMYMHA COOTBETCTBYIOIIETO
NepeMeIIeHne TOYKH Ha OCH CTymuIbl. i1t onpeneneHus
(haKTHIeCKUX YTIIOB HAaKJIOHA OOPOHEI B TIporiecce padoTHI
U3MEPSIIOCH TIEPEMEIIEHNE TOUEK Ha OKPY’KHOCTH JUCKaA B
BEpXHEH M HIKHEH TOYKax B HAaNpaBJICHUH MEPIEHINKY-
JSIPHOM TIOCKOCTH Jcka. Pemraercst 3amaua ompenene-
Hust HIIC npy>kuHHOI CTOIMKY Npu CHIIOBOM U KMHEMAaTH-
YECKOM Harpy>KeHWH, a TaK)Ke BBIYHCISIETCS CHEKTp co0-
CTBEHHBIX M BBIHYXX/ICHHBIX YaCTOT KOJIEOaHHH.

[on cuioBBIM Harpy>K€HHEM IOJpa3yMeBaeTCsl pe-
aKI¥s TTOYBHI IPU 00paboTKe, a KWHEMAaTH4ECKOe — Hae3]l
Ha KECTKOE TEJIO B I0JI€ M MOCIEAYIONINN MepeKaT depes3
HETO.

Jnsl 9uCNIeHHOTO pelIeHHs TOCTAaBJICHHBIX 3a1ad B
TPEXMEPHON NMOCTAHOBKE UCIIONB3YETCS METO], KOHEUHBIX
3JIEMEHTOB.

IIpy KOHEUHO-3IEMEHTHOM MOJEIHPOBAaHUU B Kade-

CTBE TPAHWYHBIX YCIOBHH IPHHITO 3alleMUTh BEPTH-
KaJbHBIE TIOBEPXHOCTH CTONKH B 30HE (PAKTHYECKOTO Kpe-
TIJIEHUS K )KECTKOM pame.

Oocy:xaenne pesyabTaroB. [locme mpoBeaeHuUs
pacyera IpU CHJIOBOM W KHHEMAaTH4YeCKOM HarpyKeHWU
TOJTy4€HBI paclpeziejIeHUs] SKBUBAJICHTHBIX HaIpsHKSHUH
B KOHCTpYKIuH (puc. 2, 3).

Pucynok 2 — PacnipenienieHre 5KBHBaJICHTHBIX HAIPSHKCHUI
(cuI0BOE HArpyKEHHUE)

0,000 0,200
I —
0,100 0,300

Pucynok 3 — PacnipenienieHre 3KBHBaJICHTHBIX
HanpspKeHUH (KHHEMaTHYeCKOe Harpys>kKeHHe)

0400 (m)

MakcuMmanbHbIe HalpsDKeHHS B TaKOM CITydae BO3-
HUKAIOT B 30HE 3aKPYTKH CTOWKH U cocTaBIsitoT 250 MITa.

ITpu pacuere Momeny ¢ KUHEMAaTHUECKUM HaIIpsxkKe-
HHEM HMWTHPOBAJICS Hae3]] Ha TPENATCTBUE BBICOTOM
75MM. MakcuMasbHbIe HalpsDKEHUST B TAKOM CIIydae Tak-
K€ HaXOAATCS B 30HE 3aKpyTKH U cocraBistoT 700MIla
npu mnpefene Tekydectd pasHoM 1100MIla.OueBunHo,
YTO TaKWe HANpPsDKEHHS HE MOTYT IPHBECTH K paspylile-
HUIO NPY>KUHHOM CTOMKHU.

IIpn nBWXeHMM OHICKa B «TSHKEIOM» TPYHTE CyIIe-
CTBYET peallbHasi ONACHOCTH IIONAaJaHusA KOHCTPYKLHUH B
pe3onanc. Ilpeamonaraercs, 4ro mpu oOpabOTKE ITOYBHI
Ka)Kz1ast Mpope3b B TUCKE MPUBOJUT K MHKPO-YAapy C 4ac-
TOTO#, 3aBUCSINEH OT CKOpOCTH 00paboTKu. Jlist mpoBep-
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K OBUT TIPOBEIEH pacdeT COOCTBEHHBIX YacTOT Koieha-
HHH, a TaKXKe HCXOI M3 TeOMETPHUECKUX Pa3MepoOB IHC-
Ka PacCYMTaHa 4acTOTa MUKPO-YAApOB B 3aBHCHMOCTH OT
CKOPOCTH JBIDKCHHS TPaKTOpa. 3aBHCUMOCTH BBIHYXK-
JAalOIIel YacTOTBl OT CKOPOCTH MABWKCHHUS, a TaKkKe
CIIEKTp COOCTBEHHBIX 4YacTOT(pa3dpoc oOyCIIOBIEH He
TIOJTHOW OTIPEJeTICHHOCTBIO TPAaHUYHBIX YCIIOBUH B MECTe
KOHTaKTa JAWCKa C TPYHTOM) N300pakeHbI Ha pHcC. 4.

— ¢ -8

8 9 10 1 n 3 1 15 16
CKOpOCTL ABEKEHHS KM/9

PucyHok 4 — I'paduik COGCTBEHHBIX M BBIHYKACHHBIX 4aCTOT
KoJIeOaHUH KOHCTPYKIUH

W3 momydeHHBIX JaHHBIX BHIHO, YTO BTOpas COOCT-
BEHHas 4YacTOTa TOMAaJaeT B PE30HAHC MPHU CKOPOCTAX
o0pabotku ot 8 o 10 km/u. Popma KonebaHMd Ha BTO-
POl COOCTBEHHOW YacTOTE€ COOTBETCTBYET KPYYCHHUIO B
30He m3ruba crovku. [Ipu KoeOaHUAX KOHCTPYKIUH Ha
3TOM YacTOTE 30Ha MAaKCUMAJbHBIX HAINpPSDKEHUN TaKxke
HAXOJUTCS B MECTE 3aKPYTKU.

BruiBoabI

1. 3oHa MakCUMaJIbHBIX HAMPSDKEHUH COOTBETCTBYET
30HE (PAKTUIECKOTO IKCILUTYaTAIIHOHHOTO PAa3PyIICHHUS

2. B ciydae KMHEMaTH4E€CKOIO Harpy>KeHus, Korma

KaKOH-TO IUCK Hae3kaeT Ha npensarcteue (7-10 cm.), Mak-
CHUMaJIbHBIE HANPSKCHUS CYIIECTBEHHO ITOBBIMIAIOTCS IO
680MI1a (pa3pyuieHne He TPOUCXOTUT)

3. PerynspHbple IUKIMYECKHE BO3IEHCTBHA COBEp-
maroTesd ¢ gactoToil 11-24 I', a coOOCTBEHHBIE YaCTOTHI
Bappupytorcs oT 5 I'm — mepBas, 12I'n — Bropast u 22-
24 'y — TpeThs

4. Ha pe3oHupymoleil yactore B 30HEe pa3pylLIeHUs
MIPOUCXOMAT W3TMOHO-KPYTHJIBHBIE KOJIEOaHHs, COOTBET-
CTBYIOIIHME 2-if COOCTBEHHOM YacToTe.

5. PexoMeHI0OBaHO BBIBECTH COOCTBCHHBIC YaCTOTHI
CHCTEMBI U3 CIIEKTPa BEIHYKIEHHBIX YaCTOT BO3ICHCTBHS.

Crnncok jurepatypsl: 1. CoBpeMeHHBIE dHeprocOeperaronye
TEXHOJIOruu 00pabOTKU MOUBHI [DNEKTPOHHBIN pecypc]. Pexxum
JoCTyTa: http://urozhayna-gryadka.narod.ru/energosber.
technologii.htm 2. TexHonorus «HyneBO» 00PaOOTKH TOYBHI
[OnexTponnsrit pecypc]. Pexxum moctyma: http://opyt.t30p.ru/
post/leopoliss-No-Till-eto-znachit-bez-vspashki-Tehnologiya-nu
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BbIC XaPaKTEPUCTUKHM PabOYMX OPraHOB IMCKOBBIX JIyLIHMJIBIIH-
KOB 1 00poH / B.®. Cmpenvbuyxuii. — TpakTOphl U ceIbX03Ma-
muHEL — 1968. — Ne 1. — C. 30-33.
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