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Jexkuusa 6
BUBPAILIMOHHBIE KOHBEWEPBHI

1. O0mue cBegeHus
BubparmonHnsie KOHBEHEpbl — Pa3HOBHIHOCTh Kauaromuxcs. B oTnuune ot

MHEPLUOHHBIX KayarolUXCsl KOHBEHEPOB, B KOTOPHIX I'Py3 CKOJIB3UT IO XKeooy,
HE OTpbIBasACh OT HEro, B BUOpPALIMOHHBIX KOHBEWepax TIpy3 OTpBIBA€TCA OT
Keno0a U MUKpOOpOCKaMM NEpeMEIaeTcsl BoJb kenoba. Takoe nepeMelieHue
rpy3a IO Tpy3oHecylieMy oprany (xkeno0y) oOyCJIOBJIIEHO BO3BpaTHO-
MOCTYMNATEIbHBIMU KOJIEOATEIbHBIMU ABMKEHUSIMU 5KeJ100a U CHIIaMH UHEPLUU U
TPEHUS TPy3a O MOBEPXHOCTH Kenooa.

B BHOpalMOHHBIX KOHBEHepax BepTUKaJbHAs COCTABJSIONIAs YCKOPEHUs
YacTUll MaTepuana OoJbIllE YCKOPEHHS CBOOOJHOrO TMaJIeHUsl, MOITOMY HUX
JBIKEHUE NPOUCXOJUT B BHUJAE HENPEPBIBHO CIEAYIOIMMX OIWH 3a JIPYIUM
MUKponojieToB. [Ipu TakoM JABMKEHUMM MaTepHall IOYTH HE CKOJB3UT I10
MOBEPXHOCTH Kejloba, HEe KPOIIUTCS, HE MbUIMT. B CBA3M C MaibIM BpeMEHEM
KOHTAaKTa MaTepuajga C IOBEPXHOCTbIO XKejlo0a HM3HOC €€ HE3HAYMTEJEH II0
CPaBHEHHUIO C TEMHU TPAHCHOPTHBIMU YCTPOMCTBAMH, B KOTOPBIX Marepual
NEpPEMEIIAETCS HEMPEPHIBHBIMU CKOJIB)KEHUEM (TPaBUTALIMOHHBIM TPaHCIOPT,
CKpEOKOBBIE KOHBEHEPHI).

B BuOpannoHHbIX KOHBEHEpax *Keno0 COBEpIIAET KOJeOaHUs C aMIUTUTYA0U OT
noJel MuuaMerpa 10 15 MM u 6onee 1 gactoToit 1o S0 I'm.

BuOpanuonHsie KOHBeMephl KIACCU(PUUUPYIOT: 110 XapaKTepy BO3AEUCTBUS Ha
Ipy3 — YBEJIMYMBAIOLIUE MOABUKHOCTh IPy3a M TPAHCHOPTUPYIOIIME; O THUITY
npuBOJa  —  HWHEPLHOHHBIE, HKCLIEHTPUKOBBIE, AJIEKTPOMAarHUTHBIE,
TUJIpaBINYECKUE U TTHEBMATHUYECKUE; MO PEXUMY pabOThl — pE30HAHCHBIE U
3apE30HAHCHBIC; MO YUCIY KOJIEONIOIIUXCSI MacC — OJHO- U JBYXMAacCCOBBIE; 10
YCTPOWCTBY  NMHAMHUYECKOM  CHUCTEMBl  —  HEYPaBHOBELIEHHBIE U
YpaBHOBEILICHHbIE.

BuOpanuonnsie KOHBeHEpbl MPUMEHSIOT HAa OOOraTUTENbHBIX (padpukax s

TPAaHCIIOPTUPOBAHUS TBEPJbIX W aOpa3sUBHBIX MAaTepUajoB Ha HEOOJbLINE
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paccTosiHUSl ISl pa3feleHus MaTepuana IO KPYMHOCTH (BUOPOTPOXOTHI),
00€3B0KHMBaHMS (00€3BOKUBAIOIINE IPOXOTHI), MOJAYH TOPSIYUX TPY30B U T. I.
OcHOBHBIE  MpeuMylIecTBa  BHUOPALIMOHHBIX  KOHBEWEPOB:  MPOCTOTA
KOHCTPYKIIMH, MaJIbIil H3HOC TPY30HECYIEro 3EMEHTa, BO3MOXKHOCTh 3arpy3Ku U
pa3rpy3ku B JIH000H TOYKE Tpacchl, BO3MOXKHOCTb M3OJSLMU Tpy3a OT
OKpY’Kalolllel Cpefbl, HE3HAUUTEIbHOE H3MEIbUYCHHE MaTepuaja, HEBbICOKas
HEproeMKocTh. Hemoctarku: 3aBUCUMOCTh MPOU3BOJUTEIBHOCTH OT yrja
noapeMa (Ha KaXIIbIi Tpaayc yria HakjJIOHA MPOW3BOAUTEIHLHOCTh CHIDKAETCS Ha
3—4%), mManasi TOJTOBEYHOCTh YIPYTUX SJEMEHTOB M OMOPHBIX MOIIUITHUKOB

IIPUBOJA, MaJIasi JJIMHA KOHBENEpa, HEBO3MOXHOCTh TPAHCTIOPTUPOBAHUS JINIIKUAX

MaTepHaoB.
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2. YcerpoiicTBO BUOPALIMOHHBIX KOHBeilepoB

Bubpanuonnsiii konseiiep (puc. 1) cocTout u3 rpy3oHecyuiero xemnoda
2, COBEpIIAIONIETO KoJieOaTenbHbIE NBMIKCHUS MO TPAaeKTOpUU A—A moj
neiicteueM BuOpoBo3OyauTens 1. Ympyras cuctema 3 CBSI3BIBACT XKeI00 C
omopHoit pamoii 4. Ha wactuny marepuana BecoMm G, pacmojoKeHHYIO Ha
Irpy30HECylIeM Xenobe, NeHCTBYIOT B TOPU3OHTAJIBHOM HallpaBJICHUU:
npojojibHas coctapistonias Beca G,, cocTamisdwouas cuia uHepuuu F, u
cuna TpeHusa Fp,; B BEpPTUKAJIBbHOM  HAaNpPaBIEHUU: HOpPMalbHasd
cocraBistomas seca Gy, HopManbHas COCTABJAIONIAs CUIbl UHEepUUHU F’, U
HOpMalibHas peakuus miockoctu R. Pexum kosebaHuil, mpu KOTOpOM
MakcumyMy F, cooTBeTcTBYyeT MUHUMYM R, co3naer Hauiayduiue ycioBUS
JIBWKEHHUS YacCTULIBl Marepuaja B TOPU30HTAIbHOM HaNpaBJIC€HUU, MPHU
3TOM HCKJIIOYAETCS MPOCKAJIb3bIBAHUE €€ B MPOTHBOMOJIOKHYI CTOPOHY.

B tex cnyuwasx, xorma F,>G,, yacTuiia mepuoOAUYECKH OTPHIBACTCS OT
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NOBEPXHOCTH Kejnoba M MepeMelaercd CcKaykooOpa3Ho (TpaeKkTopusd
NOKa3aHa WTPUXOBOUN JTMHUEN).

OcHoBHBIE Yy37bI BUOPALlMOHHOTO KOHBEWepa: Tpy30HECYIIUH 3Jie MEHT,
yIpYyTrue 3J1eMEHTHI, IPUBOJ.

I'pyzonecywuii 3nemerm MOXKET OBITh BBINIOJHEH B BUIE TPYyO
pa3NUYHOTO CcedeHUus (Kpyrioro, MpsAMOYTrOJbHOIO) MM KEeI1000B
(3aKpBITHIX, OTKPBITBIX). WX H3rOTOBISAIOT M3 JUCTOBOM BBICOKOKaue-
CTBEHHOM MaJOYTJIEPOAUCTON WJIM CHEHUAJBbHOU CTav. {Ji MOBBILIEHUS
U3HOCOCTOMKOCTH BHYTPEHHIOIO TOBEPXHOCTh TMOKPBHIBAIOT PE3UHOM,
njacTMacco u T.m. [Ipu TpaHCHOPTUPOBAHUHM MaTEpPUAIOB, UMEIONIHX
BBICOKYIO TeMIIEpaTypy, MPUMEHSIOT BO3AYIUIHOEC U BOJSHOE OXJIAXJICHUE.
I'py3oHecymiue s1eMeHThl CHAaOXXEHbl YCTPOWCTBAMHU IJIsl UX 3arpy3Ku H
pa3rpy3k, a TakKe MPHUCIOCOOJEHUSIMU ISl YCTAaHOBKM TIPUBOJAA H
KpenJjeHus yIpyTrux 3JI€MEHTOB.

Ynpyeue snemenmel, mpenHazHauCHHBIC IS Tepeadyu HampaBJICHHBIX
Kose0aHul OT MpUBOJAAa TPY3OHECYUIEMY DIEMEHTY, BBIIOJIHSIIOT
METAJUIMYECKUMHU,  PE3MHOBBIMU,  THEBMATHUYECKUMH U  KOMOH-
HUPOBAaHHBIMU. MeTalIudecKue ynpyrue 3JEeMEHTHl U3TOTOBISIOT B BHJIC
CTAJBHBIX JIUCTOBBIX PECCOp W MUIMHAPUYECKHX CIUPAJIbHBIX MPYXKHUH,
pE3UHOBBIE —  PE3WHOMETAJNJIUYECKHUX  MaKeTOB W  UIAPHUPOB,
NHEBMAaTHYECKUE — PE3MHOKOPAOBBIX O0OJOUYEK, 3AMOJHEHHBIX CXKATBIM
BO3ayxoM. Hanbonee mepcnekKTUBHO MPUMEHEHHE PE3UHOMETANTMISCKUX
MaKeTOB, OOECMEYUBAIOIMMUX OOJbIINE aMIUIUTYABl KoJeOaHUM U CpPOK

CIYKOBI.
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Puc. 2. Cxembl BUOpOBO3OYyIUTETICH

IIpuso0 — COBOKYNHOCTb YCTPOWUCTB Ui BO3OYXJCHUS MEXaHU-
YeCKUX KoJieOaHU, UX mpeoOpa3oBaHUs W TMepeavyu TPY30HECYIIe- MY
3JIEMEHTY KOHBelepa. B kauecTBe mprBOAa MCHONB3YIOT CIEAYIOIIUE
BUOPOBO3OYAUTEIH.

DlIeKTpOMarHuTHee BUOPOBO3OyAUTENU — OJHO- U
nByxTakTHbie. OJHOTAKTHBIA BUOPOBO3OYAUTENH (PHUC. 2, a) COCTOUT U3
cratopa — »ajJekTpomarnura 1 c¢ oOMorkamu 4, NpUCOEAUHEHHBIMU
yepe3 OJHOMOJYNMEPUOHBIM BHIMPSAMUTENIL 6 K CETH MEPEMEHHOTO TOKa,
SKOpsS 2, TIOMEPEYUHBI 3, VYIPYTrUX DJJIEMEHTOB — TPYXHUH 5.
KonebarenbHble JIBUXKEHHS CTaTopa H  sSKOpPA  JJEKTPOMarHura
BO3HHUKAIOT B pe3yJibTaTe JEUCTBUS MYJbCUPYIOIIEH CHUJIBI MAar HUTHOTO
NPUTSKEHUS B CTAaTOpPE JJIEKTPOMAarHuTa MpU NUTAHUU €ro KaTyllek
NepeMEeHHBIM TOKOM. OIHOMONYNEPUOAHBIN BBIMPSAMUTEIb MO3BOJISIET
nonyuyuTb mnpu dyactore S50 I 3 Teic. KOJNEOaHWUA B MHUHYTY.
[IpeumyniecTBa OJHOTAKTHBIX BHOPOBO3OyAUTENEH — Majble rabapuThl
U Macca; HeIOCTaTOK — HeOoJsbliass MOIMHOCTh. WX mpumMeHsioT s
BUOpAIIMOHHBIX KOHBEHEPOB 51 uTaTeneu Cc MaJIOu
IPOU3BOIUTENBHOCTBIO (10 20 M>/1).

B  naByxtaktHOM  BuOpoBO3Oynutene (puc. 2,0) BO3BpPATHO-
NOCTyNaTelibHOE JBUKEHUE MPOUCXOJAUT TOJ JEHCTBUEM ABYX JJIEKTPO-

MarHuToB 1, 2, OOWH W3 KOTOPBHIX CO3/aeT MPUTATHUBAMOIIYIO CHITY, a
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BTOpPOI OTTaJKMUBAIIIYI0, a 3aTeM HaobopoT. Takue BuOpoBO3OYyAUTEIHN

NPUMEHSIIOT JJIsi JIBYXMAacCOBBIX MUTATENed W KOHBEUEPOB TSIKEIOTO

THIA TTOJBECHONW KOHCTPYKIIUH; UX HETOCTATOK — OOJbIIHE TabapuThl U

Macca.

BulOpannonnsie mnuTaTeIn U KOHBEWEPHl C DJICKTPOMATHUTHBIM
NPUBOJOM KOHCTPYKIIMU MexaHoOpa MMEIT MPOU3BOAUTENBHOCTH 50—
650 T1/9 mpu momHOCTH BuUOpoBo3Oyautenei 0,5—8 kBT, ammiurynge
konebanuu 0,625—1,25 MM 1 yacToTe Kojicbanuii 3 TwIC. MuH".

[IpenMymiecTBa 3JIEKTPOMArHUTHBIX BUOPOBO30YAUTENIEH: OTCYTCTBUE
TPYIIUXCS U BpallalOIIUXCs YacTe, BO3MOXKHOCTD IJIABHOTO

pEeryJIMpoBaHusl MPOU3BOJUTEIILHOCTH, MPOCTOTa 3KCIUTyaTanuu. HemoctaTku:
3HAUYUTEIIbHOE CHW)XEHUE MPOU3BOJUTEIIBHOCTH MNPHU MAJCHUU HAMPSOKEHHUS B
MUTAIONIE CEeTH, OrpaHHMYCHHOE MPUMEHEHUE MpHU TPaHCIOPTUPOBAHUU
MbUIEBUHBIX MaTEPUAIIOB.

Nuepuuonusie (meHTpoOexHBIE) BUOPOBO3OyAUTENH OBIBAIOT
OJIUHApHBIe jacOasaHcHble (puUcC. 2, B) W cABOeHHbIe (puc. 2, r). B Takux
BUOPOBO3OYAUTENSIX BO3MYIIAIOIIAA CHUJIA CO3JAeTCsl BpalleHHEM OJHON WIn
HECKOJIbKMX HEYPaBHOBECIICHHBIX MacC. B oaumHapHBIX BUOPOBO30OYIUTENSIX
BO3MYINAIOIIasi cwia P HeENmpephlBHO HW3MEHSET HAIpaBlCHHUE, B CJIBOCHHBIX
uMeeT 0/1HO HampasiieHue. [locnennee obecrieunBaeTcs TeM, 4TO JedanaHChl Bpa-
HIAIOTCS B MPOTUBOMOJIOKHBIX HAIIPABICHUSX C OJMHAKOBOU YrII0BOM CKOPOCTHIO.
CocraBnsronmue Q Cwil WMHEpIWHM  yPAaBHOBEIIMBAIOTCS, a COCTaBistomue F
CYMMHUPYIOTCS W JAlOT BO3MYILIAIONIYI0 CHIYy [0 HampaBieHutro A — A,
MEPIEHANKYIIPHOMY K JIMHUU, COSAUHSIONICH [IEHTPHI BpallleHus 1e0aTaHCoB.

Nueprmonnsie BUOPOBO3OYAUTENM MPUMEHSIOT ISl MOABECHBIX M OMOPHBIX
KOHBeliepoB u nuTateneil. [IpenmyiecTa: mpocToTa KOHCTPYKIIUH, MAJIbIA IIIyM
npu paboTe, BO3MOXKHOCTh TMOJYy4Y€HUs OOJBIIOr0 JAuarna3oHa 4YacToT U
BO3MymIatonux cui. HemoctaTok — HEOONBIIOW CpPOK CIHYKOBI OMOPHBIX

IIOAIINITHHUKOB.
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DOKCHEHTPUKOBBIE (KPpHUBOIIMIHO-IIATyHHbIE) BUOPOBO3OYIUTEIU
OBIBAIOT C JKECTKUM (puC. 2, | ynpyrum (puc. 2, €) maryHoMm. X mpuMeHsroT
HAa  OJHOTPYOHBIX W  YpaBHOBEUIEHHBIX  JBYXTPYOHBIX  KOHBelepax.
[TpenmyiiecTBa: BO3MOXKHOCTh MOIYUYEHUS OOIBIINX TUANIA30HOB aMILTUTY/BI (10
15 MM) 1 gactors! konebanuii (ot 400 10 800 muu"). HemoctaTtok — yCKOpEeHHOE
M3HAIIMBaHUE ONOPHBIX MOIIUITHUKOB.

[TopmHeBbsle  BUOpOBO3OYAUTENM  OBIBAIOT  TUAPABIWYECKUMHU U
MHEBMAaTUYECKUMH; BO3MYIIAIOLIEE BO3JIEUCTBHE B HHUX CO3[A€TCS JABJICHUEM
KHUJIKOCTH WJIM BO3/1yXa Ha mopiueHb. ['uapapnuyeckuil BUOpOBO3OYAUTEND (pHUC.
2, %K) B MEpBOM MOJOBUHE X0J1a MOJAET KUJIKOCTh C OJHOM CTOPOHBI MOPIIHS | 1
OJJHOBPEMEHHO OTKayMBaeT C JpPYrod, 3aTeM HalpaBICHHE MOJAYUd U
OTKAYMBaHUs >KUIKOCTH u3MeHsercs. [IpenmymiectBa: Masble TaOapUThl MpHU
OONBIINX BO3MYIIAIOIINX YCHIIMSIX, BO3SMOXXHOCTh BBIHOCA BUOPOBO3OYIUTENS 32

npeaensl KouBerepa. Henpoctatok — ClOKHOCTB B 3KCILTYaTAlU K.

3. DKCIUTyaTallMOHHBIN pacyeT BUOPALIMOHHBIX KOHBEHEPOB

OKCIUTyaTallMOHHBIM pacueT 3aKJIIo4aeTcs B BbIOOpE MapaMeTpoB U THUIA
KOHBeliepa Mo 3aJJaHHbIM 3HAYEHUSIM: IPY30M0TOKa, JJIMHBI TPAaHCIIOPTUPOBAHUS,
yIila HaKJIOHA TPACChl M XapaKTEPUCTUKUA TPAHCIIOPTUPYEMOI'0 MaTepuaia.

J171st BUOpallMOHHBIX KOHBEHEPOB aMILTUTYly U 4acTOTy KosieOaHuil BEIOMparoT

no 1aba. 1 ¢ TakuM pacdyeToMm, 4ToObl 00ECIEUNTh PEXHUM JIBHXKEHHSI MaTepuana

MUKPOOPOCKAMH.

Taomuma 1
PexoMeHmyemMbie 3HAUCHUS aMIUTUTYbI @ U YaCTOTHI KOJIEOAaHUH » BUOPAIIMOHHBIX

KOHBENEPOB
Tun npuBoaa ©, MUH a, MM, JIJISl MaTepUAJIOB
IBIJICBUIHBIX U | KYCKOBBIX
NOPOIIKOOOPa3HbIX

DJIEKTPOMAarHUTHBIN 3000 1,2-2 0,75-1
WNueprmonnsiit onuaapueii | 2800—1500 1,2-3 8-2,5
To ke, cCIBOEHHBIN 1500—1000 2-4 2-3
DKCIICHTPUKOBBIN 800—450 5-15 4-8




77

VYron HanpaBieHus KoneOaHui 3 IpUHUMAIOT B 3aBUCUMOCTH
OT YacTOTHI Kosebanuii o: mpn ©>1000 mus™ B = 20-25°; npu o< 1000 mun" B=
30-35°.
Ckopoctb V [M/c] TpaHCHOPTUPOBAHMUS;
v=30Kg cos (b —a)/{wtgB),
rae K=0,6-0,8 — nomnpaBounblii KO3)PUIIMEHT HA HEYUTEHHbIE CONPOTUBIICHUS
TpH IBIKEHNN MaTepHala; § — yCKOPEHHE CBOOOIHOTO MageHMs, M/c”; 0L —

yroJl HAKJIOHA TPACChl KOHBEWepa K TOPU30HTY, TPAIYC;  — YaCTOTa KOJICOaHHH,

mun . TIponssogurensrocts Q [1/4] BHGpOKOHBeiiepa
Q=3600 Fv'¥Cp,

rie F — momanes cedeHws Marepuana, M2; vy = 0,8— xodddurmeHt
sanoHeHus; C — K03 (UIMEHT yTIa HAKJIOHA, YIYUTHIBAIONINN CHIKEHUE \J TIPH
HaKJIOHHOM TPAaHCIIOPTUPOBAHUHU M3-3a CKaThiBaHUs Marepuana, C = 0,6; 0,8; 1;
1,2; 1,4 coorBerctBenno mpu o = + 10; +5; 0; —5; —10°; p—rmIoTHOCTH
Marepuana, ™M,

MomHocTts anektpoasurarenst N [KBT]| onpenenstoT U3 COOTHOLIEHUS
N=@ (woﬁmlrcp;_{—h) Epex/ (360'1_]) ,

T Wosy = 0,05-0,08 — ko3 duuneHT oomero ConpoTUBIEHU ABHKEHHIO; Lo
— TOPHU3OHTAJIbHAS MPOCKIIMS TPAacChl, M; N — BepTUKaIbHAsK IPOSKIIUS TPACCHI;
T. €, Pa3HOCTb OTMETOK BBICOTHl HAdala U KOHIA TPacchl, M; Kpe,=1—

korppunrent pexuma; n = — 0,8-0,85 — ki koHBeliepa.



