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BBEJIEHME.

JleHTOYHBIE KOHBEHEpPHl OTHOCATCA K MallMHAM HEMPEPHIBHOTO
TPAaHCIOPTa, B KOTOPBIX MEPEMEIICHHE HACHITHBIX TPY30B MPOUCXOAUT
0€e3 0CTaHOBOK IS 3aTPY3KH U pa3rpy3KH.

[lepememaemplii Tpy3 pacmojiaraeTcsi Ha HeCylieM (TSTOBOM)
opraHe MaIWHBl - OECKOHEYHOH JICHTE, COBEpIIAloIIeH pabouee u
xoJjocToe (00paTHOE) MBMKECHUS OJHOBPEMEHHO. CKOPOCThH JIBHIKEHUS
JIEHT MOXeT JocTurath A0 10 M/c, a MPON3BOAUTEIHHOCTH - HECKOJIBKIX
JIECSATKOB ThICSIY TOHH B 4ac. JIEHTOUHBII KOHBEHEp MOXET HMETh
UMHy (B OOHOM cTaBe) 1o 3-4 KM M TepeMeniath rpy3 Kak B
TOPU30HTAJIBHOM, TaK M B IIOJOTOHAKIOHHOM HampaBieHusx. OHH
MOTYT OBITH CTAIIMOHAPHBIMU U TI€PEIBIKHBIMHU.

JlenTOYHBIC KOHBEHEPHI UCIIONB3YIOT KaK B Ka4eCTBE OCHOBHBIX,
TaK ¥ BCIIOMOTATEJbHBIX MEPErpy30YHbIX MAIIMH B PA3IMYHBIX CXeMaX
MexaHm3anud. VX ycTaHaBIMBalOT Ha SCTakaje, 3emiie, M TpaHIIesX,
MO/ TIOTOJIKOM WJIM Ha 1ony (B KpPBITHIX CKIaaax). B psge ciaydaes
JICHTOYHBIE KOHBEHEpHl OCHAIIAIOT OYMCTHBIMA M COpPACHIBAIOIIUMHU
ycTporictBamu. Kpome TOro, JIEHTOYHBIE KOHBEHEpBI SIBISIOTCS
COCTaBHBIMH YaCTSIMH Pa3IUYHBIX OTBAJIIOOOpazoBaTeled, MOIbEMHO-
MEePEABIKHBIX U MTOIBEMHO-TIOBOPOTHBIX MEpErpyKarenei.

K ocHOBHBIM HemoCTaTKaM JICHTOYHBIX KOHBEHEPOB CIIEAYeET
OTHECTH: HEOOXOAWMOCTh B JIOTIOTHUTEIBHBIX TEXHHYECKUX CPEIICTBAX
JUIsL TIOIa4| TPy3a Ha JICHTY; OTHOCHTEIEHO HEOOJbIINE YIIIbl HAKJIOHA
KOHBEHEpOB;  UYYBCTBUTEIBHOCTh K  MEXaHHYECKOMY  HM3HOCY;
XUMHYECKOMY U TEMITEPATypPHOMY BO3JICHCTBUIO.

OpHako BBICOKAs MPOW3BOAUTENBHOCTH, OOJBIINE PACCTOSHUS
MepeMelleHnss TPY30B, MPOCTOTa YCTPOWCTBA W  OOCTYKHBaHUS,
CIIOKOWHBIA H OECITyMHBI XOJ, HAJEKHOCTh B OKCIDIyaTallWH,
OTHOCHTEIFHO HEOOJBINE JHEPrOEMKOCTh W BEC, a TaKKe HU3Kasd
CTOUMOCTh OOYCIIOBMJIM JICHTOYHBIM KOHBEHepaM MIMPOKOe MpHMEHe-
HUE KaK B PEYHBIX H MOPCKUX TIOPTaX, Tak ¥ B OOJBIIMHCTBE OTpaciei
HapoaHoro XozsiicTBa. [Ipu 3ToM ocoOeHHO 3((EeKTUBHBI JTEHTOYHEIE
KOHBEHepHI Ha OOJBIINX IPY30MOTOKaX HABAIIOYHBIX TPY30B.

Tax npu pazpaboTke TMOJE3HBIX HCKOMAEMBIX OTKPBITHIM CIIO-
co0OM COBpeMEHHbIE JICHTOUHbIE KOHBEHEPHBIE JIMHUH TPAHCIOPTUPYET
10 30000 /9 BCKpBIIHBIX MOPOJ, oOecieunBasi 3arpy3Ky aecsata 60-Tu
TOHHBIX KEJIE3HOJOPOXKHBIX BarOHOB 32 2 MHUHYTHL. MIMEIOTCS IPOEKTHI
KOHBeHepHbIX TMHUN AmuHON 210 kM ¢ mmpuHO# eHTs 3600 MM 111t
MEePerpy3Ku yrisl ¢ Mpou3BoaAuTeNnbHOCTRIO 10 48000 T/4. [Ipumenenue
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TaKMX  KOHBEWEPHBIX  JIMHUHW  TIO3BOJMT  PE3KO  CHU3UTh
9KCILTyaTallHOHHbBIC PACXOAbl U OKYITUTh WX CTPOUTENBCTBO 3a 4-5 net
TIPH CPOKE CITYXKOBI 25-35 ner.

1. COAEPXKAHUE KOHTPOJIbHOM PABOTHI.

KonTtponpaas pabora 1o pacdery JE€HTOYHOTO KOHBeiepa,
NpeHa3HAYeHHOTO JJIsl MEperpy3Kd HACBIMHBIX TIPY30B, BKIIOYAECT B
cebst pacueTHy0 W TpadUUecKyl0 YacTH, BBIIIOJHSEMBIE COTJIIACHO
MHIUBUAYaJbHOMY 3aiaHuio. lIcXonmHble [aHHBIE 3TOrO 3aJaHUs
NpUBEACHBI B MPUIOKEHUsX 1 u 2. BeIOOp MCXOAHBIX NAaHHBIX 3aJaHUS
oOycrioBieH nudpamu TnaHOro Aeia (udpa) CTyACHTA.

CocraB paOOTHI.

- oIIpe/ieNieHe MIMPHHBI JICHTHI B TIOJ00p €€ 10 TOCT;

- BBIOOP KOHCTPYKIHMH POJIUKOONOp M OapabaHOB, ompeleneHue
UX IapaMeTpoB U og00p 1O rocT;

- pacueTsl CONPOTHUBICHUH [BW)KEHUIO W HATSDKCHMH JICHTBI
(BBIMIOJIHAIOTCA BPYYHYIO U Ha 3BM)*);

- TpoBepKa JIeHTH W OapabaHa Ha TPOYHOCTH. OIpeeIeHNE
nporu0a JICHTHL

- OnpeeNIeHHe MOIIHOCTH MPUBOJA U OA00P IEKTPOABHUIATES
10 TOCT;

- ompejelneHHWe OOMIET0 TEPeJaTOYHOrO YHCiIa H  IMOA00p
PEeAYKTOpA TIO TOCT;

- IPOBEPOYHBII pacyeT JIEHTOYHOTO KOHBeWepa;

- pacyeT HaTSHKHOTO yCTPOMCTBA;

- pacueT W MOCTPOCHHUE TPACKTOPHH IOJIeTa YacTHIl Ipy3a IpU UX
cOpachIBaHUU C JICHTHI.

Bce pacuersl HOMKHBI CONPOBOKAATHCSI PACUETHBIMH M KHHE-
MaTHdeckuMu cxemamu. OdopmieHne pacyeTHOW H rpaduuecKon
YyacTeW JIOJKHO OBITh BBINIOJHEHO, coriacHo TpeboBanuii ECK]I,
NPEBSBISIEMbIX K TEXHUYECKOW JOKYMEHTAIINH.

PacuerHO-mIOsIcCHUTENBPHAS 3amKcKa OQOPMISIETCS Ha JIMCTax
tdopmara A4 (297x210 mMMm) Ha omHOUW cTOpoHE. TeKCT BBITOIHAETCS
YEepHWIAMH ABTOMATHYECKONM WM IIAPUKOBOW PpYYKOM, pacyeTHbIE
CXEMBI — KapaHAalIoM.

TpaekTopusi mojeTa 4YacTHL TIpy3a NpH cOpachlBaHUH BbI-
yepunBaeTcs Ha MwWwuuMeTpoBke (dopmar A4) u BMecTe ¢ pe-
3yJIbTaTaMU PacyeToB, BHINOJIHEHHBIX Ha OBM, moxammBaroTcs K
PacueTHO-TIOACHUTEIBHOM 3aITUCKe.
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2.  OBHLIEE YCTPOMCTBO JIJEHTOYHOI'O
KOHBEHNEPA.

JlenTounblii KoHBeiep (puc.2.1) COCTOMT M3 CTaHMHBI 5, Ha
KOHIIaX KOTOPOH yCTaHOBJICHBI OTKJIOHsIOMIKE Oapadansr 2.9.

Ota OapabaHbl OXBaThIBaeT OccKOHedHasl JieHTa 4. PaGouas u
xonoctas (TMOpPOXHsSI) BETBM JIGHTHl IO BCEM [JMHE KOHBeWepa
MOJICPKUBAIOTCA  POJIMKOONopamMHu 7,8, YCTaHOBJICHHBIMH COOTBET-
CTBEHHO Ha BEPXHEM U HIKHEM I105ICE CTAHUHBI.

[ns paBHOMEpHOM IOJAaYU W pacHpelesieHus Ipy3a Ha JICHTE
HCTIONB3YETCs 3arpy304HOE YCTPOMCTBO 3, a JUIA IeJIeHANpaBICHHOTO
cOpachIBaHuUs rpy3a ¢ JICHTHI - pa3rpy304Hoe ycTpoicTso 10.

JIBIKEHME JIEHTHI OCYLIECTBIIACTCS 3a CUET CLEIUICHUs (TPEHUEM)
ee ¢ BpallalomyMCcs IPUBOIHBIM OapabaHoM 9 OT MPUBOAHOW CTaHIMH
14.

Otxnonstonuiicss OapabaH 2, YCTaHOBJCHHBI B paiioHe 3a-
IPY304YHOTO0 YCTPOWCTBA, MOXKET OBITh CMOHTHPOBAaH Ha TEIIEXKKE
HATsDKHOTO YCTpoiicTBa 1, ¢ TOMOIIBIO KOTOPOTO O0ECIIEUHBAIOTCS
HOMUHAJIBHBIN MPOBUC JICHTHI MEXAY POJIMKOOIOPAaMH U HEOOXOANMOE
CIeIUIeHHe JIHTBl C TpHUBOABIM OapabanoM (Bo wu30ekaHHE
MPOOYKCOBKH).

Puc. 2.1. - Cxema JIeHTOYHOTO KOHBElepa.

Jus ouucTku pabodeld TMOBEPXHOCTH JIGHTHI OT TPWIJIMITIINX
YacTUIl Tpy3a NPHU CXOJIe €€ C Pasrpy304HOro OapabaHa yCTaHABIUBAIOT
OUYUCTHBIE YCTPOMCTBA CKPEOKOBOIO MM IIETOYHOIO 2 THIIOB,
MIPIKATHE KOTOPBIX K JICHTE JIOCTHIACTCS C TIOMOIIBIO MPOTUBOBECOB, a



BpalleHUE IIETKH - PEMEHHBIMH WJIM LEMHBIMU TepefadaMy OT Baja
cOpachkIBaroIero 0apadaHa WM OT CIIEIUAIBHOTO MPUBOIA.

Jlns  TIOBBIICHWS TIPOW3BOAMTEILHOCTH KOHBeHepa pabodei
BETBH JICHTBl MNPHUIAIOT >Keno04arelii mpoduib. JTO JAOCTUTAETCS
NPUMEHEHHEM MHOTOPOJIMKOBBIX (ABYX - MATH) KEJNOOYaTBIX OMOp 7.
XonocTast BETBb MOJAECPKUBAETCS TOIBKO MPSMBIMU OTHOPOIHKOBBIMHU
omopamu 8. Kpome TOro, A7 TUKBUAAINN BO3MOKHBIX CXOJIOB JICHTHI B
CTOPOHY OT MPOZOJBHOW OCH KOHBEiepa UCMONB3YIOT HEHTPUPYIOIIUE
POIUKOOIIOPHI, yCTaHaBIMBaeMble uepe3 15 - 25 M, m Oapabanbl
009K000pa3HOH (HOPMEL.

B wMecrax mepexoma JEHTHI C HAaKJIOHHOTO HAIpPaBICHUS
JBWKEHHSI HA TOPU30HTANBHOE WM HA00OPOT yCTaHaBIMBAIOT pabouue
1 XOJIOCTHIE POJIMKOBBIC OaTapen 6.

3arpy304Hble yCTPOWCTBA OOBIYHO COCTOSIT W3 3arpy304YHOM
BOPOHKH C YKIIOHOM 3aJiHel cTeHku Oonbiie Ha 10 - 15° yrna TpeHus
rpy3a 0 Hee U OOPTOBBIX HAMPABISIFOMUX IIHHOH 1,5 - 2,0 M U BBICOTOM
0,25 - 0,5 M B 3aBHCHMOCTH OT IIUPHUHBI JIEHTHI. J[JI51 MPOMEKYTOIHOM
pasrpy3KH rpy3a HCHONB3YIOT IUIY>KKOBBIE (pElKo) U AByXOapabaHHbBIE
CaMOXOJTHbIE COPaCHIBAIOIIIE TEIEIKKH.

JleHTOUHBIE KOHBEWEpHI [ENalOT TOPU3OHTAIHHBIMH, HAKIIOH-
HBIMHU ¥ TOPU3OHTAJIbHO-HAKJIOHHBIMU C ABWKXCHUCM I'py3a BBEPX WU
BHM3. HaumOospimimii yrom HakJIOHAa KOHBeHepa OrpaHHUYHMBACTCS
CKOJIBKEHHEM Tpy3a TOJ JACWCTBUEM CHIIBI TSHDKECTH, TIOSTOMY OH HE
JOJDKEH MNPEeBbINIATL yIjla TPEHHA TI'py3a 10 JICHTE. 3HaueHus
MaKCHUMaJIbHO JOMYCTHMOTO YIJia HakjIOHa KOHBeWepa B 3aBUCHUMOCTHU
OT poJia rpy3a NpuBeeHbI B Ta0I. 3.1.

Jns yBenmndenus yria oOxBaTa NPUBOMHOTO (a HHOTHAA W
HATSDKHOTO) OapabaHa WCIHONB3YIOT JIOMOJHUTENbHBIE OapabaHbr 12
MEHBIIIETO JHaMeTpa.

3. PACYET JIEHTOYHOI'O KOHBEHUEPA
3.1. Tumsl NeHT, IPUMEHSIEMBIX B JICHTOYHBIX KOHBEHEpaXx.

B jeHTOYHBIX KOHBeWepax HanOOJblliee MPUMEHEHUE IOJTYUUIIH
PEe3MHOTKAHEBbBIE JICHTHI OOIIET0 HAa3HAYeHUs. TaKue JICHThI COCTOSAT 3
CWJIOBBIX TKAaHEBBIX TMPOKJIAIOK W 3allUTHBIX PE3MHOBBIX OOKIIAJIOK.
KonnuecTBO TKaHEBBIX MPOKJIAJAOK B JIEHTE NPUHUMAIOT U3 pacyera
obecreunTs €l TOCTaTOYHYI0 MPOYHOCTh, THOKOCTh M JKECTKOCTh, T.C.
yTOOBI OHAa BBIACPKHMBAIA TPOAOJIBHBIE HATPYy3KH;, NpPUHUMAJA
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XKeno0JaTelil MPOQHIIL IPU OTOpe Ha JKeJIo0UYaThie POJTUKOOIOPEI U 63
0COOBIX 3aTPyMHECHHUNA ormbaja OTKIOHSIOMME O0apabaHbl U POJUKOBHIC
OaTapen; HE PacKpPBIBAIACh, CTAHOBSCH IUNIOCKOW MEXIY >KeI004aThIMU
POIMKOOMOpaMH, U CBOOOAHO pacHpsmisiiack Ha OapabdaHax M HMPSMBIX
POIMKOOTOpax.

Uto0BI 0OeCTIeYnTh JICHTE TIepeurciieHHbie TpeboBanus B 'OCT
20-76 u T'OCT 22644, nupeayCMOTPEHO CIenyomee KOIUIESCTBO
MPOKJIAJIOK B 3aBUCHMOCTH OT €€ IIHPHUHBI.

[Iupuna
o 800,1000, 1600, Bonee
rermi B, o0 650 | o00 | 190 | 2000 | 2000
Yucno
MPOKIA/IOK, | 2-5 2-6 3-6 4-6 5-6 6-10
T

TommmHaa TKaHEBBIX MPOKIANOK cocTaBisieT 0.,—1,15-2,0 mm. B
KauecTBE MaTepraia MPOKIAIOK MPUMEHSIOT OSIbTHHTOBYIO TKaHb W3
KOMOMHHMpOBaHHBIX HUTeH ¢ aBcanoM (BKHJI) ¢ mpexenom npouHoctu
Ha pa3psiB Kp = 65, 100, 150 H/mMm, a Taxke TkaHb KanpoHOBYO TK u
aaunayio TA ¢ mpenenom npounoctu Kp = 100- 400 H/MM, koTOpBIE HE
TONIBKO TpOYHEe, HO W 0ojee YCTOHYMBBI TNPOTHB XHMHYECKOTO
BO3JICUCTBUSL.

Pe3nHOBBIE OOKIIANKM TIPEJOXPAHSIOT TKAHEBBIC MPOKIAIKH OT
MOBPEXKJICHUS ¥ N3HAIIMBAHKS, YApOB MAIAI0NIET0 Ha JICHTY Tpy3a MpH
3arpy3Ke M XMMHYECKOTO BO3JICHCTBHS TPy3a M OKPYKAaIOMIeH CpEJbl.
Jia npugaHus JIEHTE OCOOBIX CBOWMCTB B COCTaB PE3MHOBBIX CMecei
3aIlOJIHUATENS BHOCAT pa3jnyHble MOOAaBKH, W TOTNIA B 3aBUCHMOCTH OT
9THX J00aBOK, KpoMe JIeHT obuiero HazHadeHus — O (11 paboThl mpu
t'= -45° - +60°C) U3rOTOBIISIFOT JICHTHI: MOPO30CTOMKHE — M (tO: -60° -
+60°C); Ttemtocroiikue - T (mo t°= +100°C); mOBBILICHHOI
temocroiikoctt — T (g0 t°=+200°C); mmmesbie - I1 (s
TPaHCIIOPTUPOBAHUS ITHUILEBLIX TPOAYKTOB 0€3 YIIAKOBKH); HETOPIOYHE -
LI (nnst KOHBEWMEPOB YroNBHBIX IIaXT); Macioctoiikue —MC u np.

TommuHa pe3nHOBBIX O0KIIAIOK ¢ pabodeil CTOPOHHI JIGHT COC-
TapiseT 8,=3;4,5;6;8MM, a ¢ Hepaboueit — 6,=1;2 Mm.

HaunGonpmme 3Hayenus 6, u O, NPUHUMAIOT IIPU NEpErpy3ke abd-
Pa3WBHBIX U BBICOKOAOPA3MBHBIX OCTPOKPOMOYHBIX TPY30B, a Hau-
MEHBIIIME - JUIS  TBUIGBHIHBIX  MEJIKOKYCKOBBIX  XMMHYECKH
HEarpecCUBHBIX U 36PHOBBIX TPY30B.
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Ha momnsix koHBe#epax (mpousBoauTenbsHocThIo Oonee 1000 /4
u nuHOM 607ee 400 M) MPUMEHSIOT JICHTHI ¢ KapKacoM M3 HECKOIBKUX
TKaHEBBIX TMPOKIAJAOK H OJHOTO psiga METAUIMYECKUX TPOCOB
muamerpom O= 4,2 - 11,5 mm. Takue neHTH 00IaAIOT MMOBBIIICHHON
MPOYHOCTHIO, HeOombmuM yuauHeHueM (no 0,5%), 3HaYUTENBHOMN
JONITOBEYHOCTHIO M OOJBIIIOI THOKOCTHIO.

3.2. Onpenenenue MHUPHHBI JeHTH 1 og00p ee mo ['0CTy.

[lupyHa NEHTHI 3aBHCUT OT BEJIWYWHBI 3aJIaHHON MPOW3BOJIU-
TEJILHOCTH KOHBeHepa, poja MeperpykaeMoro TIpy3a, KOHCTPYKIUH
pabounx pONMKOOMOp, YyIJla HaKIOHa KOHBeHepa U CKOpPOCTH
nepeMeineHuss rpy3a. [py3  xapakrepusyercs aOpa3suBHOCTHIO,
HACBHIMTHOH MJIOTHOCTBIO p , YIIIaMU €CTECTBEHHOTO OTKOCA B MOKOE ¢, B
IBmkeHnd ¢, =~ 0,7 ¢ u Ha aBwxymeics nente ¢, = 0,35 ¢ u
IPaHyJIOMETPHUYECKUM COCTABOM YAaCTHI Ipy3a. [ pymiel abpa3suBHOCTH,
3HAYCHUS TUIOTHOCTH M YyIJIa €CTeCTBEHHOTO OTKOCa Ipy3a B TOKOE
npuBeneHsl B Tabn. 3.1. I'paHynoMeTpudecKkuil COCTaB JTOJKEH OBITH
U3BECTCH MM MOXET ObITh TPHHAT 110 [2, €.104-107].

Tabmnuna 3.1
XapaKTepuCcTUKa HACBIITHBIX TPY30B.
VYron
€CTECTBE MaxkcumanbHO
I'pynna Haceinnas HHOTO JIOITYCTUMBIH
Pon rpy3a aOpasuBH | IUIOTHOCTh OTKOCa yroJj HaKJIOHA
oCTH p, /M rpy3a B KoHBelepa Bg,
mokoe ¢, rpajm
rpaj.
1.AnatuToBblit
A 1,3-1,7 30-40 15
KOHILIGHTPAT
2.I'paBuii B 1,6-2,0 30-45 15-18
3-Kamenbi B 065003 | 3545 18
yroJb
4.Ilecoxk cyxoit C 1,4-1,60 30-35 16-18
>-Iecox C 16517 | 4550 20-23
BIIQXKHBIN
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6.ITmenuna A 0,65-0,85 30-35 18
7.Pyna i 17-24 30-50 18
KCIIC3Has1

8.Coip C 1,25-1,5 40-45 20
9.IlemenT i 1,0-1,5 40 20
10.Mlebers, i 13-18 | 40-45 18
N3BCCTHAKOBBIN

[Ipumeuanmue. O0603HaueHHUS: A-Heabpa3uBHEIf; B-

MaoabpasuBHbIN; C-a0pa3uBHEIN; J1- BEICOKOAOpa3HBHBIN.

CKopocTh  JIBWKEHUS JIHTBI B  3aBUCHUMOCTH OT poja
Meperpy’aeMoro rpysa 1 IUPUHBI JICHTH IpUBeAeHa B Tabm. 3.2.

IIpu »TOM [y 3agaHHBIX 3HAYCHUH MPOU3BOAUTEILHOCTH
MpEANOYTEHUE CIAeAyeT OTAaTh JeHTaMm mupuaon 650 - 1000 mm. Ecnu
B 33JJaHHOM CXeMe KOHBelepa MCIONB3yeTcsl cOpachIBaomas TEIexKa,
TO CKOPOCTh JIBI)KEHUS JICHTHI HE IOJDKHA ITPEBBIILATH 2 M/C.

VY4uThIBas ONMBIT NPAKTHKH M NPUHUMAsi BO BHUMAaHUE BEIUIUHBI
3aJJaHHOW TPOU3BOJUTEIBHOCTH, AJS TOAJEpKaHUsl pabodell BETBH
JICHTBl PEKOMEHIYETCS MPUHATH 3-X PONHKOBYIO KEJI00UYaTyro OHOpY C
YIJIOM HakJIOHa 6OKOBBIX poimkoB a=20°, 30°, 35°.

Hns 0co00 HMIMPOKUX CHHTETUYECKHX M PE3MHOTPOCOBBIX JIEHT
(B>2000 MM) MPUMEHSIFOT TSATHPOIHKOBBIE OMIOPHI C YTIIOM 0=56".

VYTro1 HakJIOHa KOHBeElepa!

H
B = arctg L
rae L,, H - cOOTBETCTBEHHO JJIMHA TOPU3OHTAIBHON MPOESKIIHH
HAKJIOHHOTO y4acTKa KOHBelepa U BBICOTa Mo/IbeMa rpy3a Ha HeM. Ecin
KOHBeWep MMeeT ABa HAKJIOHHBIX YYacTKa, TO IJIS pacyera MIMPHHBI

JICHTHI CIIeAyeT Opath yroi 3, HanOOIBIINHA U3 JBYX.

PacuerHas mmpuHa JEHTHI, M:
Q

B=11 pvigkn + 0.05 |,

rne @, p, v - COOTBETCTBEHHO MPOU3BOJUTEIBHOCTD, CKOPOCTh M
HACHIITHAS [UIOTHOCTh, HMEIOLIHE PA3MEPHOCTH T/4, M/C, T/M’;

kg - koo puuMEenT, yuuTHIBAIONIMA YTOJI HAKIIOHA KOHBEkepa P,
(Tabm. 3.3);
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PeKOMeHI[yCMI)Ie CKOpPOCTHU ABUKCHUSA KOHBCﬁepHLIX JICHT, M/cC.

Tab6muma 3.2

I'pynmna rpysa

[[lupuHa J€HTHI, MM.

300,400

500,650

800,1000

1200,1400,1600

2000,2500,3000

HeabpasuBHbIil 1 Manoabpa3uBHBIH,
He Oosmmumiics KpouleHus (TpaBuii,
KaMEHHBIN yToJib, 36pHO U JIp.
MEJIKOKYCKOBBIE)

1,25-1,6

2-2,5

2,5-3,15

3,15-4

3,15-5

Manoabpa3uBHEII 1 abpa3UBHBIH
MEJIKO- ¥ CPETHEKYCKOBOH €
Amax<160MM (TpaBuii, KAaMCHHBIN
yTroJib, TIECOK, COJIb U JIp.)

1,25-1,6

1,6-2

2-2,5

2,5-3,15

3,15-4

AOGpa3uBHBIN ¥ BRICOKOAOPA3UBHEIH
Cpe/iHe- U KPYITHOKYCKOBOM
amax>160MM (pyna, mopoaa, me6eHsp,
KaMeHb U JIp.)

1,0-1,6

1,0-1,6

1,6-2,0

2,0-3,5

XpynKuid, OOSIIUNACST KPOIICHHUS
(yrospb cOpTHpOBaHHBIN, KOKC U 1Ip.)

1,25

1,6

1,6

2,0

2,0

CwIIbHO TBUIAIIHNH (IIEMEHT,
anaTUTOBBIA KOHIICHTPAT U JIp.)

0,8-1,0

0,8-1,25
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ky - kK03 (UIHMEHT, YUYUTHIBAIOIINN KOHCTPYKLIHUIO POJMKOOIOP

pabodeit BETBH JICHTHI, YTrOJI COOTBETCTBEHHO HAKJIOHA OOKOBBIX
POJINKOB 0, ¥ OTKOCA I'py3a Ha JieHTe ¢, (Tadi. 3.4).

Tabmuma 3.3
3uavenust Kodpduurenta kg
Y/ToI HaK7OHa 000 | 12 | 14 | 16 | 18 | 20
KOHBeiiepa [3, rpa.
SHANCHIS 1,0 097|095 | 092 | 089 | 085
koo punmenTa kg
Tabmura 3.4

3HaueHus koddpdunmenTa kj,

VYroi otkoca

KoHcrpykius Vron HakoHa GOKOBBIX rpy3a Ha JexTe
DoKOaTIOpL POJIHKOB Gy, paL ¢, Tpaz.
15 20
1 2 3 4
ITnockas - 240 325
JKenoOuaras 15 450 535
JIBYXPOJUKOBAsI
KemoOuaras 20 470 550
TPEXPOTUKOBAS
JKenoOuaras 30 550 625
TPEXPOJIUKOBAS
KemoOuaras 36 585 655
TPEXPOTUKOBAS
JKenoOuaras 56 600 675
MATHPOIMKOBAS

[Tomy4ueHHBINH pe3ynbpTaT pacyeTa OKPYTIISIOT A0 ONFpKanIieit mm-
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puHbI eHTHI, npexycmotpernnoit 'OCTowm 20 - 85: 300, 400, 500, 650,
800, 1000, 1200, 1400, 1600, 2000, 2500, 3000 Mmm.




Ecnu wm3BecTeH TIpaHYJIOMETPHYECKHI COCTaB TIpy3a, TO IO
Meroauke [2, C.104] ompemensor KOI(POHUIIUEHT OITHOPOIHOCTH,
YCTaHaBJIIMBAIOT, KaKOW 3TO Tpy3: PANOBOA WM COPTHUPOBAHHBIN, U
NpOBEpsIIOT  JIeHTYy Ha  "KyckoButocts" [2, c. 132]. Ecmu
IpaHyJIOMETPHUYECKHII COCTaB HE HW3BECTCH, TO (IPeABAPUTEIBLHO
MIPUHSAB TPYy3 PSAAOBBIM WM COPTHPOBAHHBIM) ISl TPUHATON IIUPHHBI
JeHThl (MM) YCTaHaBJIMBAIOT JOMYCTHMBIA THIIMYHBIA pasmep (MM)
KYCKOB TI0 BBIPaXKEHHIO:

JUTSI PSIZIOBBIX TPY30B:

, B—200
a = > B
AJi1 COPTUPOBAHHBIX I'PY30B!:
B —200
a'=—55—
3,3

3.3. BpIOOp KOHCTPYKIIMM pPONHKOONOp U  0OapabaHOB,
ompezaeneHue ux napamerpos u moabdop mo 'OCT.

POJIMKOOIIOPHI. Pexkomenmanuu 1O BBIOOPY KOHCTPYKITHH
POIUKOOTIOp TIpuBeieHH! B 11. 3.2. Hanbomnee 4acTo mpruMeHsieMbIe THITBI
POJIMKOOIIOp MOKa3aHbl Ha puc. 3.1.

JnvHa ponuka B mpsamoil ponmkoonope (L,=Ly), cymmaphas
JJIMHA POJMKOB B AByXpoiukoBod (L,=2L;+A) m tpexponukoBoii
(L,=3L2+t2A) >xemoO4aToif POIMKOOIOpPE C YYETOM IPOMEXKYTKOB
(A=7,5+10 MM) MeXIly poJIMKaMH W JuIHHA OapabaHa Lg paBHBI MeXTy
co0oi. VX AMHBI ONpeAessioT MO BhIPAKEHUSIM, [IPUBEACHHBIM B Ta0JI.
3.5. 3xech ke aHBl YMCICHHBIE 3HAUYEHMs ATHUX JIMH, a TaKkkKe AJIUH
OOKOBBIX pOIHKOB Ly 1 L.

S 5
B
- [ﬂ -
2 g | @ rC 5 - S 5
5 = =]
B Le N L L I _
a) 6) B)
Puc. 3.1. - Tunsl poONMKOONOpP: a-BepXHSSA W HWXKHAA-TIPSIMBbIC; O-
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BEepXHAA-KemoOUaras JBYXPOJIUKOBAs, HIDKHAA-TIPSMAs; B-BEPXHSA-
xemobuaTast TPEXpOIMKOBasI, HIDKHSS-TIPSIMAsl.

Tabmuua 3.5

JnuHa ponuka npsMoN poJIMKOOIIOPHI, OJTHOTO POJIMKA U
CyMMapHast JUTMHA BCEX POJIMKOB KeJI00YaTON POIMKOOIIOPHI U JUTHHA

OapabaHa.
Boipakenns | UncieHHbIe JlnmHa GOKOBBIX POJIMKOB, MM.
[Tupuna
IS 3HAYCHMS LB L,s
JICHTHI B, -1 — y
MM onpezpenenus | Ly=L,=Ls, | ABYXpomHK | TpeXpoIMKOBOH
) Ly=Lp=Ls MM. OBOI1 omope omnope
300 400 - -
400 500 245 160
500 B+100 600 295 195
650 750 370 245
800 950 470 310
1000 B+150 1150 i 380
1200 1400 - 460
1400 1600 - 525
1600 B+200 1800 : 590
2000 2200 - 725
2500 2800 - 925
3000 B+300 3300 : 1075

Juamerp ponmkoB posmkoonop mnpuHHMarT coryacHo ['OCT
22645 - 77. Hdansble 11 BeIOOpa AWaMeTpa PpOIUKOB paboueilt u
XOJIOCTOM BeTBeH MpezcTaBieHs! B Tabm. 3.6.

Taomuua 3.6

JHuametpst ponukoB posukoonop (TOCT 22645-77)

MaMeTp poJvKa Ha CkopocTb
A PP [Inpuna Hacpimnas p
BEeTBsX, JI, MM. JIBIDKCHUSA
JeHTHl B, TIOTHOCTE |
pabouei XOJIOCTOM MM. rpy3a p, T/Mm> ’
He Oonee
1 2 3 4 5
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63 63 300-800 1,00 1,25
400-650 1,60 2,00
89 63 800 1,60 2,50
400-650 2,0
108 89 800-1200 1,6 2,5
133 108 800-1200 2,0
800-1200 3,15 4,0
159 133 1400 2,0 315
1600-2000 1,25 '
194 159 1400 3,15 4,0
219 194
245 19 1600-2000 | 3,15 u Ooxnee 5 u 6onee

PaccrossHne Mexay pomukoormopamu paboueid BetBH |, B
3aBUCHUMOCTH OT HACBIITHOM IIOTHOCTHU Irpysa W MIUMPHUHBI JICHTHI
yKa3aHbI B Ta0II. 3.7.

Tabmmna 3.7

Paccrostane Mexy poiaukoonopamu pabodel BETBU, M

Hacpinnas [lIupuHa JEHTHI, M
MWIOTHOCTE TPY33, | 405 | 0,65:0,8 | 1,0:1,2 | 1416 | 01
/M Oosee
Jo 1 15 14 1,3 1,2 1,1
1-2 14 1,3 1,2 11 1,0
2 u Ooee 1,3 1,2 1,1 1,0 0,9

PaccrostHue Mexmy ponmkoonopamu xonmocrod Betsu =2l a
paccTosHue MKy poiukoonopamu paboumx [, u Xxomocteix Iy
POJIHKOBBIX OGaTapeif MPHHUMAIOT COOTBETCTBEHHO Ly, ~ (0,3 + 0,5)1, n
l; = (0,3 +0,5)L.

BFAPABAHBI. Ilpumensiemple B  JIEHTOYHBIX KOHBeWepax
OTKJIOHSIIOIIME OapabaHbl pa3feNsioT Ha NPUBOJHBIC, KOHLEBBIE H
HaTsOKHBIE. VX M3TOTOBISIOT JIMUTBEM M3 YyryHa M CTajlM, a TaKkKe
CBapHOH KOHCTPYKIMHM U3 cragd. Ilo d¢opMe oOHU ObIBaOT
WIMHIPUYECKUMU U OoukooOpasHbiMu. [lociennue  ymydmaer
LEHTPUPOBAHHUE JICHTHI. BhIMykiocTs 00uk000pa3HbIX OapabaHOB dcp=
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1,5 - 6 mm. lnamerp GapabaHOB 3aBUCHUT OT MaTepHaja MPOKIaJOK U UX
gucia B JieHTe. J{[namerp npuBogHOTO Oapabana, MM:
Dn6 = bZ’,

rae b - koaddumeHT, yUUTHIBAIOIIMN MaTepuall MPOKIAT0K
(Tabm. 3.8);

Z'- 4KCJI0 MPOKJIAIOK B JIEHTE.

Jnamerpsl KOHIIEBBIX " HATSHKHBIX OapabaHOB
cootBeTcTBeHHO Dy, = 0.8 Dy u Dy, = 0.65 D¢

[lomyuennsle pacueToM aUaMeTphl 0apabdaHOB OKPYTISIOT 0
Oommkaiiero ux Tunopasmepa, ycranosienHoro 'OCT 22644 -77: 160,
200, 250, 315, 400, 500, 630, 800, 1000, 1250, 1400, 1600, 2000, 2500
MM. JInsi Mydiero CIenJIeHUs JICHThl C MPHBOJHBIM Oapa0aHoM ero
MOBEPXHOCTh QYTEPYIOT NEPEBIHHBIMH TUIAHKAMH WJIH CIIOEM PE3UHBI.

Juametpsl 6apaOGaHOB AJI PE3MHOTPOCOBBIX JICHT NMPHUHUMAIOT B
3aBUCHMOCTH OT Ipejiena ux npoyroctH [2, ¢.113, 133].

Tabmuua 3.8

3naueHus koddduipenta b

HaumenoBanue TKaHH!, TATOBBIX b

TPOKJIAJIOK

BKHJI-65 125

BbKHJI-100; TK-100; TA-100 140

BKHJI-150; TK-150; TA-150 150

TK-200; TA-200 160

TK-300; TA-300 200

TK-400; TA-400 250

4. TATOBBIN PACUET JJEHTOYHOI'O KOHBEMEPA
4.1. OnpeneneHue CONPOTUBICHUN JTBUKEHUIO JICHTHIL.

ConpoTHBIEHUS IBHKEHUIO JIEHTHI MOPAa3ENsIOT HA JIMHEHHBIC
(pactpeniesnieHHbBlE HO JJIMHE) M MECTHbIE (COCPEIOTOYCHHBIE B
XapaKTEepHBIX TOUYKAaX KOHTypa KOHBeWepa).

Jlunelinple (pacmpeneNieHHbIE) COMPOTHBICHUS [EHCTBYIOT Ha
MPSIMOJIMHEWHBIX TOPU30HTAIBHBIX M HAKJIOHHBIX ydacTKaxX KOHBeiepa.
Ha ropu3oHTaJBHBIX ydYacTKaX OHM BO3HMKAIOT OT CWJUI TpPEHHUA
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KaueHUs] Ha TIOBEPXHOCTH POJMKOB U B WX TOJIIMITHAKAX TIOM
BO3ZIEMICTBHEM CHJI HOPMAJBHOTO JaBleHHs OT Tpy3a, JEHTH |
BpAIAIONINXCA YacTeld CaMUX POJIMKOB, a Ha HAKIOHHBIX YYacTKax -
elIe ¥ OT JIOTMOJIHUTEIBHON MPOAOIBHON COCTaBISIONICH Beca Ipy3a U
JICHTHI (Ha TPY)KEHOW e¢ BETBH) WJIM TOJHKO BeCa JICHTHI (HA XOJIOCTOH
BETBH).

MecTHBIE (COCPEIOTOYECHHBIEC) COMPOTHUBICHHS BO3HHUKAIOT TaM,
IJIe JICHTAa MCHSET HANpPAaBJICHUE CBOETO JBIDKEHUS (HA OTKJIOHSIOIIMX
OapabaHax W PONMKOBBIX OaTapesik), I/ie TPOHCXOTUT MOCTYyILICHHE
rpy3a Ha JIGHTy W NPUHYIUTENbHOE yNaJeHHe ero ¢ KOHBedepa (Ha
3arpy304HbIX M Pa3rPy30YHBIX YCTPOWCTBax), a TaKKe B MeECTax
OYHMCTKH JICHTBI OT IPHJIUIIIIETO K HEH Tpy3a.

Pacuer compoTuBneHWII ABMKEHWIO Ha OTAEIBHBIX Yy4YacTKaxX
KOHBeliepa HA4YMHAIOT C OMNpeJeNieHHs Macc Tpy3a, JEHTBl W Bpa-
HIAIONIUXCST YacTed POJIMKOOIOpP, MPUXOASIIUXCS Ha 1M IIUHBI KOH-
Beliepa.

Macca rpy3a, npuxozsimasicss Ha 1M KoHBeiepa, Kr/M:

Q
Arp = 3,60’

rae Q — TpoM3BOAUTEILHOCTH KOHBEWEpa, T/4;
VU — CKOPOCTb JABWKEHUS JICHTHI, M/C.
Macca j1eHThI JIMHOM 1M, KI/M:

4, = pyB6,

e p, —IUIOTHOCTb JeHTh: p,=1,1 T/M3;

B — mmpuHa JIeHTBI, M;

6 — TOJIIUHA JICHTBI, MM, OTIPEIEIIsIeMast:
8 =261y + 6, + by,

re z' — YKCI0 MPOKJIAIOK B JICHTE;

01y Op, Oy — TONMIMHA COOTBETCTBEHHO TKAHHOW TPOKIIAJIKH U
PE3UHOBBIX OOKIAOK ¢ pabouell u Hepabodel CTOPOH MOBEPXHOCTEH
neHThl, MM (cM. 11.3.1).

Macca Bpamaromuxcs 49acTedl poJIMKOOINOp, MPUXOASIIAsACT Ha
1M IMHBI KOHBeEepa, COOTBETCTBEHHO Ha paboveil U X0JIO0CTON BETBSX,
KI/M:

G G
— _Pb. — Y
Gp =75 0x =7

p X
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rae Gy, Gy- Macca BpPANIAOIIMXCSA YacTed PONMKOONOp COOT-
BETCTBEHHO Ha paboyell U XOJOCTOHW BETBSIX KOHBEWEpa B KT, IPUHUMAs
TI0 TAaHHBIM 3aBOJIOB-M3TOTOBUTENEH, (Tabm. 4.1);

lp, [y — paccrosHMe COOTBETCTBEHHO MEKIy pabouumu U
XOJIOCTBIMH POJTUKOOTIOpaMu, M (cM. Tabi. 3.7).

Tabnuma 4.1

OpUEHTUPOBOYHBIC 3HAYCHUS PACTIPEICIICHHBIX MacC
BPAIIAOIINXCs YacTeil porkoonop Gy, Gy

Pacnpenenennas Macca Bpalaromuyxcs yacten
BetBb POJIUKOOTIOP, KI/M, IPH IIIUPUHE JICHTHI, M

KOHBelepa
P 04 | 05 OéG 0(’)8 10112 (14|16 | 20

PaGouas G, | 8,0 | 82 | 9,6 129, 222, Zg, 35, 33, 65,

Xomocras 12, | 17, | 18, | 28,
G 22 |27 |40 | 70 | 85 5 0 0 5

Jlaee KOHTYp KOHBeliepa pa3OMBalOT Ha OTHENbHBIE YYACTKU H
OMpeaAcCIA0T JIMHEWHBIE U MECTHBIE COIIPOTHUBJICHUA ABWKCHUIO JICHTBI
Ha 3TUX yJacTkax (puc. 4.1).

Mecta BO3HMKHOBEHHSI 3THUX CONPOTHBICHUA UM pacyeTHbIE
(hopMyJIBI JUTsI UX ONpEIe/ICHUS PUBEICHBI B Ta0. 4.2.

x v
]/W/Z 3
jogezes o0
;/0 U9 OTg
n 1 /

s Ll 14

Puc. 4.1. - Cxema KoHTypa JIGHTOUYHOT'O KOHBEepa.
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Tabnuna 4.2

=
g=] Hanmenosanne DopMynbl A1
o COIIPOTHUBIICHUI MecTa BO3HUKHOBEHUS COMIPOTUBIICHUI omnpeaeneHus (WK y4eTa)
2 JIBIDKCHUIO JICHTBI conporusnenuii, H
T
Ha = B
OPAMOJIMHEWHOM | 577777777777 o N = AT — .
1 o o _i@ ,,,,,,,,,, ﬂ 3 3 $ ﬁ A A A S A A A f Rl"p_ g(qm+ qn_l_ qp)LZ(Dpy
2 PH30HTAIBHOM | ) & . Ry= g(q+ q,)Loo
£ | yuactke rpyxenoit ,Q / 91 X an Hp =2
E U XOJIOCTOM BETBAX , - |
= H =
a
. R= + Q.+ qp)Loop+
MPSIMOJTUHEHHOM = 90+ s qp_) 2%
2 HAKIIOHHOM = " 9(Qrp* A)H;
. 1 k Ry= 9(Qu+ Gp) Looox &
y4acTKe TPYyKEeHOH ‘ , gq,H
U XOJIOCTOHU BETBSIX W r
. N
E 1
= Ha 3arpy3ouHom -
3 i " R, =&
3 é) yCTpOMCTBE OT a6 a6 < sarp™ 3 o
MOCTYMAIOIIEro Ha \JO S, e S = c=13+15

JIEHTY Tpy3a

OR




Ha oTknonsronmux
Oapabanax

Fés = kFyg
npu a < 90°
k;=1,01+1,02;
npu 90°<a<180°
k,=1,03+1,04;
npu o > 180°
ks=1,05+1,006;

Ha ponukoBbix

F’6 = F}’[6lwap = kFC’6

C

k=k;=1,01+1,2;
Oarapesix ' '
F, c6 = kF, H6 /
BBIIYKJIOCTBIO k=1
BBEPX M BHU3
RO‘I = OJO‘IB!

OT ouuctHOrO
YCTpOKCTBA
CKpeOKOBOTO U
MIETOYHOTO THIIOB

c H
wgg =300+ 500;;

m H
wgy =150+ 250~
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Ha
IByXOapabaHHON
cOpachIBaroIeH
TeJexKe 0e3
OYHUCTHOTO U C
OYHCTHBIM
YCTPOHCTBOM

Fls = [ Fa + 9(0p* g,

1K
Fls = {[ Fis + 9(0p+
d.)hi] k+
+R0L[}k1
k=k;=1,01+1,02;

hTZ (1:5_2’5)D6

OT mTy’KKOBOTO
NBYX- U
OJTHOTUIOCKOCTHOT
0 cOpachIBaTems

R.=(27+36)0;,B

Ha npuBoanom
Oapabane

R16=(0,03+0,05)(Fys+Fs)
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O6o03Hauenus k popmynam 1adm. 4.2:

Ry, Rx - nMHElHOE CONpOTHBIECHUE [BMXKCHHUIO JICHTHI Ha
NPAMOJIMHEMHBIX yYacTKaX, COOTBETCTBEHHO TIPYXEHOHW U XOJIOCTOM
(moposkHeit) BeTBsx, H;

Rsarpr Rows Ruey Rug - MECTHBIE CONPOTHBIIEHUS IBUKEHUIO JIEHTBI
COOTBETCTBEHHO Ha 3arpy304YHOM H OYHUCTHOM YCTPOMCTBax, OT
TUTY’KKOBOTO cOpackIBaTeNs U MpUBOAHOTO Oapabana, H;

0- YyCKOpeHHe CBOOOIHOTO MMaICHYS:

0=9.81 m/c?;

B - yron HakjoHa KOHBe#epa, rpaj;

L,, H - cOOTBEeTCTBEHHO AJMMHA TOPU3OHTAIBHOW MPOCKIMU
ydJacTKa M BBICOTA NObeMa (CITyCKa) Ipy3a | JICHTHI Ha HEM, M;

®p, Ox - KOIQOHULUEHT CONPOTUBIECHUS JBHKEHHIO JICHTHI
COOTBETCTBEHHO TI0 POJHMKOOIIOpaM pabodeld M XOIOCTOH (MOPOKHOM)
BeTBel KoHBeiepa (Tadm. 4.3);

C - k03(h(UIMEHT, YYUTHIBAIOIINNA CONPOTHUBICHHE BIDKCHUIO
JICHTBI OT OOPTOBBIX HAITPABJIAIONIUX 3arPy30YHOTO YCTPOMCTBA;

F's, F'es - ycunmusi B eHTE COOTBETCTBEHHO NpU HaDeTaHUU U
cOeraHum ee c OTKIOHSIONIETo OapabaHa Wiv POJIUKOBOH Oatapeu, H;

kKo - xoadduiieHT, yduThIBaIOIMIA yron o0XxBaTa JIEHTOM
OapabaHa WM POIIMKOBOM OaTapewu;

o, Op - yroi o0XBaTa COOTBETCTBEHHO OapabaHa M POJIMKOBON
Oarapeu JICHTOH, IrpaJ;

WSy, Woy — YAETHHOE COMPOTUBJICHHE TPEHHIO COOTBETCTBEHHO
CKpeOKa M IIETKU OYMCTHOTO yCTPoicTBa O JieHTy, H/M;

h, — BbIcOTa COpACHIBAIOIIEH TEICHKKH, M.

Tabauma 4.3

3HadeHUs K03(1)(1)I/II_II/16HTOB COIMPOTHUBJICHHUA ABUIKCHUTIO JICHTBI

Op U O
3HaueHus
Turnsr omop VYcnoBus paboThl K09 puLmeHToB
POJIMKOB KOHBeiiepa COMPOTHUBJICHUS
oy Oy
[Mogmmmanku | B aucToMm cyxom 0,02 0,018
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KauCHUs IIOMCIICHHUHA 0e3 meLIu

B orammmBaemom
ITOMEIICHUH, HeOOJIBIIIOE
cojiepyKaHue abpa3MBHOMN 0,025 0,022
MIBLTH, BIAYKHOCTH BO3TyXa
HOpMaJIbHAS

B HeotamnmmBaemMom
MOMEIIEHUH U Ha OTKPBITOM
BO3/IyXe, OOIBIIOe

. 0,04 0,035
conepkanmne abpa3nBHON
MBIIH, TIOBBIIICHHAS
BIKHOCTh
TTo AMITHYKH Cpennue yciaoBus pabOThI 0,06 0,04
CROJIBKCHUSA | T e rpie YCIIOBHS paObOTHI 0,065 0,06

Jns 3amaHHON cXeMBbl KOHBeiepa HEOOXOAMMO YTOYHHTH KO-
andecTBo, xapaktep U napamerpsl (L.,H) mpsmonuHeiHbIX y4acTKOB,
HaJIMYMe W MeCcTa Pa3MEIICHHs YCTPOWCTB, BBI3BIBAIOLIMX MECTHEIC
COIIPOTHBIICHHS, a TaKKe BHIOpPATh YHCIOBBIC 3HAYCHUS OYKBEHHBIX
obo3HaueHndt Qopmyn Tabnm. 4.2. 3areM mnpu pPydHOM cCUETE
NOJCYMTHIBAIOT ~BEJIMYMHBI BCEX BHIOB comporuBieHud. Ilpu
MaIIMHHOM CYeTe 3Ha4eHHUss OYKBEHHBIX O0O3HAUYEHHH CBOAST B TaOI.
4.6 nns X mociemyroliero BBoja B 9BM.

4.2. OnpeneneHre HATSHKEHUH JTEHTHI

OnpeneneHne HATSHKEHWA JIGHTHI I[POU3BOIUTCS  METOJOM
«00X0/1a» €€ KOHTYypa IO TOYKaM. ITH ETOYKH JCIIAT TPACcCy KOHBeWepa
Ha OTJIEJIbHBIC YYaCTKH, OTIIMYAIONIMECS XapaKTepOM M HaIlpaBJICHUEM
JIBIDKCHHSI JIGHTa (pE3KUEe TIOBOPOTHI JICHTHI HAa  OTKJIOHSIOIINX
HATSDKHBIX, KOHIIEBBIX UM cOpachiBaomux OapabaHax, HeOOIbIINe
OTKJIOHCHHSI Ha POJIMKOBBIX Oarapesix, MOCTYIUIGHHE Ipy3a Ha JICHTY
yepe3 3arpy304HOE YCTPOMCTBO, MPUHYIUTEIbHAs 3arpy3Ka JIGHTHI C
MOMOIIIBIO COpaCHIBAIOIIEH TENEKKH WM TUIYKKOBOTO COpachIBaTels,
OUHMCTKA JICHTHI OT HPUJIMIIIIETO Ipy3a, IBHKEHHE JICHTHI C TPY30M H
MOPOKHEM HA TPSMOJIMHEHHBIX TOPM30HTAIBHBIX M HAKIOHHBIX
y4acTKax), a CIe0BATEILHO, U BUIaMHU COITPOTUBIICHUN JBIKEHUIO.
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OTHpaBHBIM MOMCHTOM OTCUCTa CJICAYCT 6paTI> MECTO, I'I€ JICHTA
MCHBIIC BCEIr0 HATAHYTA. TakoBBEIM OOBIYHO SBIISIETCSI MECTO COEraHus
JIEHTHI C HPUBOJHOrO OapabaHa, Ije MO XOAy CBOEro MalbHEHIIEro
ABHNXKCHUS OHa Ha4YuHACT moo4epeaHo mpeoa0JI€BaTh BCEC
CONIPOTHMBIICHUS O MOMEHTa Ha0eraHus €€ Ha NPHMBOAHON GapalaH.
Takum  o0Opazom, 49TOOBI  ONPENENNTH HATSHKEHUE  JIEHTHI B
J0CIenyronIei Touke KoHTypa Fiv, HEOOXOAMMO K HATSIKEHHIO JIEHTHI B
Hpeﬂblﬂyﬂlef/’l TOYKE Fi ﬂO6aBI/ITL CONMPOTHUBJICHUEC JABWXCHHUIO Ha
YYaCTKe MKy STHMHU ABYMS TOUKAMHU Rj1).i, T.€:

Fiy1 = Fi + R(i41)-i

st HarJSITHOCTH CKa3aHHOTO HUKE MPHUBEICH MPHMEP pacueTa
HaTsDKEHUH JICHTHI TI0 OHON M3 BO3MOXHBIX CXeM KOHBelepa (puc.4.1).

KonTyp nenT xoHBeiiepa pa3OuT Ha 6 MPSIMOJIHMHEWHBIX YIaCTKOB,
u3 Hux TpHu (I-11l) Ha Xo0mocroii u Tpu (IV-VI) Ha Tpyx)eHOl BeTBAX
JICHTHI, Ha KOTOPBIX OHA TMPEOJONECBACT JIMHEHHBIC COMPOTHBIICHHS.
MecTHbIC CONPOTHBICHHS BO3HHKAIOT M MPEOOJICBAIOTCS JICHTOH Ha
OTKJIOHSIOIIMX OapabaHax M POJIMKOBBIX OaTapesiX BBITYKIOCTH BBEPX,
a TaKKe TaM, TJ€ YCTAaHOBJIEHbl OYMCTHOE (Ha pHUC. ILIETOYHOE) U
3arpy304HOe yCTpOoHCTBa B mpenenax touek 0-1, 1-2, 2-3, 3-4, 4-5, 6-
7, 9-10, 10-11, 11-12 u 14-15. Ha ponukoBbIx OaTapesx BBITYKIOCTHIO
BHU3 CONPOTHBJICHHUS BUKCHUIO TI0 BEJIUYMHE HE3HAUYUTEIBHBI (CM.
Tabn 4.2, 1.5), ¥ UMU MOXXHO TIpEeHEOpedb.

3a MCXOQHOE HATSHKEHWE IPUHATO HATSDKCHUE JICHTHI IPH €e
cOeranuu ¢ npuBoaHOrO Oapabana B T.0, T.e. Fo=F. . s onpenencuus
HATsDKEHUH B JIPYyTMX TOYKaxX KOHTypa JIEHThI K BenuuumHe F.g Hamo
JN00aBIATh COOTBETCTBYIOIIME MECTHBIC U JIMHEWHBIE COMPOTUBIICHUS,
YTO TMPUMEHUTEIHHO K paccMaTpuBaeMomy mnpumepy (cm.puc.4.1l)
nokasano B Tabim. 4.4.

Taomuua 4.4
[Ipumep pacuera HaTSHKEHUI JICHTHI KOHBEHEpa M0 CXeMe
puc. 4.1
Homepa
XapaKTEePHBIX .
ToueK DopMyITBI AJT ONpeIeTICHUS HATSDKCHIH JICHTHI B
XapaKTEePHBIX TOYKAX
KOHTypa
KOHBelepa
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0 F():FC];

1 F1=Fo+ Rou=Fcs+ Roy

2 Fs = kiF1 = KiFcst KiRou

3 Fs=kiF= kleCB+ kleO‘{

4 Fa=ksFs= ks klecs"' Ks kZlRO‘{

5 Fs= kiFs= ks k31FCE+ Ks k3lRO‘{

6 Fe=Fs+Ri =ks k31FCE+ Ks k31R0q+ R.

7 F7=KiFs = ksk®;Fcpt ks k*;Rou + KiRy

8 Fs=F7+ Ry = ksK")Fest+ Ksk'1Rou + KiR; + Ry

9 Fo=Fg+ R3 =k k41Fc1;+ Ks k41R0q+ KiRi+ R;+ Rs

10 Fi0=kiFg = ks klecs"' Ks kisO‘{ + k21R1 + KRy + kiRs

11 Fi1= kaF1o = K3 K1 Fept K3 K*1Roy + ksk®1R; + K3 kiR,
+ K3KiRs

12 Fio=Fu+ Ryp= k% K*1Fcst K23 K*1Rou + ksk’1Ry + k3
klRZ + k3k1R3 + R3arp

13 Fi3= Fio+ Ry = K3 K1F s+ K% K1 Roy + ksk Ry + k3
klRZ + k3k1R3 + R3arp + R4

14 Fis = Fis+ Rs = K3 K1F st K23 K1Rou + kak*1Ry + ks
KiRz + K3KiR3+ Ry + Rs + Rs

15 Fis = KiF14 = K3 K% Fept K3 k% Roy + ksk®iR; + ks K*1R;
+ k3k21R3 + KiRsarp + KiR4 + kiRs

16 F16= Fip = Frnax = F1s + Re = K23 K*Fcp+ K% Ky Rou +
k3k31R1 +Ks k%R, + k3k21R3 + KiRsarp + KiRs + KiRs + R

Boipaxkenne Fig = Fyg = Frax = Fis + Rg = k% kf’FC5+

K
k3 k$Roq + k3kiRy + k3kiR; + kskiRs + kqRaarp + k1R + k1Rs + Ry

A
MOJKHO 3anucath Kak Fig= Fyp = Fnax= K FegtA

IIpy HanMuMM  OYUCTHOIO  YCTPOWCTBA,  JIOIOJHUTEIBHO
NPKUMAIOIIET0 JIEHTY K NPUBOAHOMY OapabaHy, ypaBHeHHe Oiiepa
Fus< Fcset*, mo KOTOpOMYy MpOBEPSIOT IOCTATOYHOCTH CIIETUICHHS
JICHTHI C IPUBOIHBIM 0apabaHOM, IPUMET BUL

Fus < (Feg + Ppg)ete,

T7Ie e-OCHOBaHWE HATYpaJIbHOTO Jorapudma: e=2,72;

P-ycunue nmpwxartusi OYMCTHOIO YCTpOMCTBA K JIEHTE C
OapabaHom;

HUo-K03(OULHMEHT TPEHUSI OUUCTHOTO YCTPOMCTBA O JICHTY;
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U-k03(hHUIHEHT TpeHus JICHTHI 0 MOBEPXHOCTH OapabaHa;
a-yroja obxBara JIEHTHI IPUBOAHOTO Oapabana, 180°<a<230°
3HaveHME Pug = Ryy. Torna, pemias COBMECTHO

— na
FHES (FCE+P‘L10)e‘ua n FHE =K FCE+A oIyvuM FC6 = Aefo(c)iel( :

Teneps npu W3BeCTHOM 3HAYCHMU F.g MOXKHO OTHOCHTENBHO
MPOCTO OIpPEEeTTUTh HATSLKEHHUST BO BCEX OPYTUMX XapaKTepHBIX TOUYKaX
KOHTYpa JIEHThI KOHBelepa.

3amaBasch pa3NMYHBIMHA yIJIaMH 00XBaTa JIEHTHI MPHUBOTHOTO
Oapabana (180° , 190°, 200°, 210°, 220°, 230°), MOXHO TOJYYHThH
HECKOJIbKO BapHaHTOB 3allacOBKM JICHTH. Hawrydmmm BapuaHTOM
Oyzer TOT, MPU KOTOPOM OKPY)KHOE YCHIIME Ha TPHUBOJHOM OapabaHe
Foxp=Fus — Fc¢ ~ Oynmer  uMeTh ~ MUHHMAibHOE  3HAYCHHE, 2

CJICA0BATCIIbHO, 1 HAMMCHBIINEC SHEPICTHUYCCKUEC 3aTPAThI.

5. IPOBEPKA JIEHTbBI U BAPABAHA HA IPOYHOCTbD.
MPOI'UB JIEHTBI

[lo momydeHHBIM pe3ynbTaTaM HATSDKEHHH JIEHTBI  BEXyT
MIPOBEPOYHBIC PacUeThl JEHTHI U IPUBOAHOrO OapabaHa.

JleHTy DpOBEpPAIOT MO JABYM IIapaMeTpaM: Ha IPOYHOCTb, B
3aBHUCHMOCTH OT YHWCJIa MPOKIAJ0K, W 1O BEIWYMHE €€ IMPOBHCAHUS
MEXIy pojukoonopamu. JIeHTa cuuTaeTcs MPaBHIBHO MOJOOpPaHHOM,
€CIM OHa BBIJCPKUBACT PACUETHOE MAKCUMAJIBHOE HATSDKCHHE, a
BeMYMHA (PAKTHUECKOTO €€ MPOBUCAHUS IO/l HArPY3KOH HE MPEBHIIIAET
JONyCTUMOTO  3HAa4eHHs W HE  BBI3BIBAECT  JONOJHHUTEIBHOTO
COIIPOTHUBJICHHS JBUKEHUIO.

BrIpaxeHue 10CTaTOYHOM MPOYHOCTH JIEHTBI UMEET BUJL:

7 > K maxml
k,B

1€ Fyqx- PaCUETHOE MAaKCHMAIIBHOE HATsDKEHHE JIeHT; H;

m -3arac IPOYHOCTH JICHTHI; JHS TOPU30HTAIBHBIX W HAKIIOHHBIX
kouBeiiepoB (B<10°) mpu z' <5 m=8; mpu z'>5 m=9; s
HAaKJIOHHBIX KOHBehepoB (B>10°) mpu z' <5 m=9; npu z' >5

m =10

ky,-npenen nmpoyHOCTM Ha pa3peIB NpOKIaAkM Ha 1 MM ee
mUpuHEL (cM. 1. 3.1);

B — mupuHa JIEHThI, MM.
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Fnaxm
kpB
Marepual WiIKd BBECTH B pacyeT OOJIbIIee YKCIIO MPOKIIAIO0K.
BenuunHa ¢akTuueckoro mporuba Ha IPYKEHOH BETBU JOJDKHA
OBITE f4< fon , T.€:

Ecmn 7' < , HEoOXOOMMO MpPHUHATH OoJyiee MPOYHBIN

9(Grp + 915

= P<
f [0} ) Fmin = fqon:

ra€  fg, fron —COOTBETCTBEHHO (AKTHYECKHH W JIOMYCTHMBIH

MPOBHC JICHTHI, MM:
fron = (0,0125 + 0,025)1,,;

L, — paccrosiiue Mexy pabOuYMMHU POIMKOONIOPaMHU Ha paboueit
BeTBU ( Tabm. 3.7), M;

Fnin — MUHAMaJIbHOE HATSHDKEHHE JICHTHI Ha paboueil BeTBu, H; B
paccMaTpuBacMoM Bblle npumepe Fy,;, = Fio.

Ecmu f4> fron, HEOOXOAMMO YMEHBUIUTH PACCTOSIHHE MEXKIY
pabo4yrMK  POJMKOONOPAaMH JO BEJIMYMHBI, TOJIy4aeMOil OOpaTHBIM
[IePECUETOM.

[IpaBunsHOCTE  BBIOOpa jAMaMeTpa MpHBOAHOTO OapabaHa
NPOBEPSIIO 0 [CHCTBYIOIIEMY [aBICHHIO F; JICHTBI Ha ero
HIOBEPXHOCTh, KOTOPOE HE JIOJDKHO MPEBBIIATh gomyctiumoe [P]:

o
_ 360°(Fyg + Fro) <[P

9 T[DH6B(X

Otkyna:
_ 360°(Fys + Fe)

Dy = )
6 maB[P] M

(5.1)

rae Fug, F.g — ycuaue B JIGHTE COOTBETCTBEHHO NPU HAOETaHUU U
cOeranuu ee ¢ MpUBoOIHOTO Oapadana, kH.

HomyctuMoe  naBieHWe Ha TIOBEPXHOCTH OapabaHa  yis
pesunoTKaneBoit nentsl [P]=200-300kI]a.

Eciu cootHomienue (5.1) He BBIIEPIKUBACTCS, HEOOXOIUMO
MPHUHATH 0apabaH OONBIIETO THAMETPA.

6. PACYET M KOMIIOHOBKA IIPUBOJIHOM
CTAHLIUM.

6.1. Omnpenmenenue  MONIHOCTH  TNPUBOJAA W MOJIOOP
anextpoasurates mo [OCT.
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MoIHOCTh PUBO/IA, IO KOTOPOH BBIOUPAIOT 3JIEKTPOBUTATENb,
KkBrT:
_ K3E)va

 103nmys 1)

rae K, — koaddunuent 3amaca momuocta, K,=1,1...1,35;
Fyxp- OKpyxkHOe ycuiue Ha Baly npuBoiHOro Oapabana (s
BBIOPAHHOTO B 11. 4.3. ONTUMAJILHOTO BapHaHTa 3aMlacoOBKY JICHTHI), H;
7)- K.IL.JI. IEpeIaTOYHOro Mexanusma (Tadm. 6.1);
Nne- K.ILA. TpUBOXHOTO OapabaHa, yYHTHIBAIONINI TOTEpH Ha
ITOBEPXHOCTH OapabaHa W B IMOAIIAITHAKAX €T0 Bajia:
1

1+ wg2k,—1)

Nue

e Wpg - KOIXPQHUIMEHT, YUYUTHIBAIOIUA COMPOTUBICHHUE
IBWKSHHIO JICHTHI PUBOIHOTO Oapabana, w=0,03+0,05;

k- K03 (ppuIMeHT, OnpeIeNIeMbIii TT0 BEIPAKEHHIO!
eha

Tabnuma 6.1

KoagduiueHt mose3Horo aeicTpus nepeaay 7

K.m.a. mpu moammumanKax

Tuns! nepenayu
KauCHUsA CKOJIBXKCHUA

1 2 3
3y0uaTasi OJJHOCTYyIIeHYATasl 3aKPhITas B
MAacCJISTHOHM BaHHE IMIIMHAPUIECKAas 0,98 0,96
nepeaia
3y0OuaTasi OJJHOCTYIIEHYATasi OTKPBITAS 0,07 0,95
MWIMHApHYECKas repeiada
To xe ¢ HeoOpaOOoTaHHBIMU 3y0OYaTHIMU i 093
KoJIecaMu '
Penykrop 3y0uarsrii:
OJIHOCTYTEHYATHII 0,97 0,94
JBYXCTYIIEHYAThIN 0,96 0,90
TPEXCTYIIEHYAThIH 0,94 0,85
Ilennas nmepenaya 3aKpbiTas 0,96 0,94
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IlenHas nepeaaya OTKpbITast 0,95 0,93

Pemennas nepenava 0,96 0,90

Ilo monyyeHHOUM pacuyeToM MOIIHOCTU C YYETOM HENPEPBIBHOU
pabots (B pexxume BT) momOuparoT 3J1eKTpoABUraTellb 10 KaTajaory u3
Yuclia ~ ACMHXPOHHBIX  JBUraTeyied  oOmero  Ha3HAYCHUS  C
KOPOTKO3aMKHYTBEIM POTOPOM C 4acTOTOW BpamieHus He Gomee 1000-
1500 06/MUH ¥ BBIMUCHIBAIOT €T0 TEXHUYECKUE XaPaKTCPUCTUKH.

6.2. Ompenenenne OOIIETro IMEpeAaTOYHOTO YHCIA W TOIO0P
penykTopa.

TJIE Ny, — YaCTOTA BPAIEHUS SJIEKTPOABUIATENs, 00/ MHUH;

Npg — YacTOTa BpaIlleHUs Bajia MPUBOAHOTO OapabaHa, 00/MHH:
60v

T[DH6 ’

Nps =

PykoBoacTBysiCh 00IIMM MEPEAATOYHBIM YUCIIOM, PEKUM PabOThI
(BT), moaBOOuUMBIMU OT OSJEKTPOJBUTATENsS YacCTOTOM BpalIEHUS U
MOIITHOCTBIO, MOAOUPAIOT TO KaTalory COOTBETCTBYIOIIMHA PEILyKTOP
tuna [ nau K1 1 BEIMHCEIBAIOT €ro TEXHUYECKHE XapaKTEPUCTUKU.

Jns coenuHeHHWsT Baja D3JCKTPOABHUraTeiss C OBICTPOXOIHBIM
BAJIOM PEIyKTOpa UCIOJB3YIOT COeIUHUTENbHYIO0 My(dTy THma MYBII,
a sl COEAMHEHUS] THXOXOJHOIO Bajla PelyKTopa ¢ BaJIOM IPUBOIHOTO
Oapabana — my¢dry Tna M3 nim M3I1. Ux npous3BoasT no KpyTAmuM
MOMEHTaM COEJMHSIEMbIX BaJIOB U IMaMeTpaM UX KOHIIOB.

3areM u300pakal0OT KHHEMAaTUYECKYI0 CXEMy TPHUBOJIHOM
CTaHIIMM KOHBEHEpPa B COOTBETCTBUM C TNPAaBHIAMH BBITOJHEHHS
knHeMaTnueckux cxem o ['OCT.

7. IMPOBEPOYHBIN PACYET JIEHTOYHOI'O
KOHBEMEPA

B npaktuueckux pacuerax U, peako coBmagaer ¢ Ugy:
HaOuoaeTcs oTkiIoHeHue Uy B OOJIBLIYIO MIIM B MEHBIIYIO CTOPOHY.

Ilpn U, > U, mpou3oiier yMeHbLIIEHHUE YaCTOThl BpaIlCHUS
NPUBOJTHOTO OapabaHa U CKOPOCTH JIBHIKEHHS JICHTHI.
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Ilpn U, < U, Hao0OpOT, yBEeIMYMBAETCA 4YacTOTAa BpPAILEHUS
MIPUBOIHOTO OapabaHa W CKOPOCTh ABMKCHUS JICHTEI.

B cBs3u ¢ 3TM B 000MX cCiIydasx HEOOXOIWMO CHadaja Ofl-
penenuts (AKTHYECKYI0 YacTOTy BpalleHWs NpPUBOIHOTO OapabaHa

n
ng = f 1 (aKTUYECKYIO CKOPOCTh IBUKCHUS JICHTHI:
P
e = TDppng
¢ 60

[Ipu V>Vg  HEOOXOAMMO  ONPENENuTh  (aKTHYECKYHO
TPOU3BOUTEIBHOCTE Qg = k * kg * (0.9B — 0.05)? puy,

Ecmu Qg = Q, napameTpsl KOHBelepa BbIOPaHbI IPABUIIBHO.

Ecm  Qp < Q, wHeobxomumo npuHsTh Oapaban  OoJbIIEro
AaMeTpa WM NPUHATb PEAYKTOP ¢ MCHbBIIUM NCPEAATOUYHBIM YHUCJIIOM U
BECTH MPOBEPKY HIDKE OMMMCAHHBIM CIIOCOOOM.

[pu v < vy onpenensior HaKTHYECKYI0 PACUETHYHO MOIIHOCTH
Ny 1o Beipaskenuto (6.1.), Ho 6e3 yuera kodabduryenTa K.

N ecimu Ny < Nyoy, d7EKTpoaBHUraTenb U PeayKTOp KOHBelepa
BEIOpaHBI BEPHO.

Ecim Ny > Nyoy, HEOOX0AMMO MpUHATH 0OoJiee  MOLIHBIH
JJEKTPOJBUraTENb C IIPEXHEH 4YacToTod BpawieHus. IIpuuem, ero
HomuHAIbHAS Ny, MOIIHOCTH HE JOJDKHA OBITH OOJBINE JAOMyCKaeMOM
JUTS paHee IPUHATOTO PeayKTopa.

8. PACUET HATSIZKHOI'O YCTPOHCTBA.

OTOT pacueT BKJIIOYACT: ONPEACICHHE BEIUUYMHBI HEOOXOUMOIO
nepeMenieHus (xoaa) HaTsHKHOrO OapabaHa; BHIOOP THIA HATSHKHOI'O
YCTpOMCTBA, 3aBHUCSIIEr0 OT BEIIMYMHBI XOJa HaTsDKHOTO OapabaHa U
ycIIoBUil pabOTHI KOHBeEWepa; onpeieeHre Beca HaTsHKHOTO Tpy3a. X0
HaTSHDKHOTO OapabaHa ONpENeNissioT B 3aBUCHMOCTH OT  BEJIMYMHBI
YIJTUHEHUS JICHThI U JJIMHBI KOHBeHepa 10 BIPAKCHUIO, M:

X = kyLk + 03,

riue ky —K03(PPUIHMEHT YIJIMHEHHS JICHTBI, 3aBUCSIIUNA OT THIIOB

JICHTHI U KOHBeiepa, npuHIMaeMbIi 1o Tabmn.8.1;
Ly — nnuHa KoHBelepa, M.
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Tab6muna 8.1

Koaddumuent yamuHeHns TEHTHI

Tun xoHBelepa THn ACHTEI
BKHJI TKuTA PesunorpocoBas
I"opu3oHTaNbHBII 0,015 0,02 0,005
C HasIM4MeM YKJIOHA 0,025 0,04 0,01

B nannoii paboTe HagoOHOCTH BBIOOpA THIIA HATSHKHOTO YCT-
POMCTBa HET, TaK KaKk OH YCJIOBHO 00O3Hau€H B 3aJaHHBIX CXEMax
KOHBeliepa.  ODTO  IIOCTOSHHO  JEHCTBYIOIUME  IPYy30BbIE  C
TOPU30HTAJBHBIM, HAKIOHHBIM M BEPTUKAIBHBIM II€pEeMEIICHUEM
TeJexeK U ux 6apabaHOB.

Bec natspknoro rpysa, H:

C T'OPU3O0OHTAJIbHBIM M HAKJIOHHBIM IEPEMCIICHUCM TCIJICIKECK:

1 ! I
Gy = n_H(FHB + F¢g + Rr);
B

C BEPTHKAJIBHBIM IIEPEMECIICHUEM TEIJICKEK.
*) ’ !
GH :FHB+FCB+RT’

rJie N5 — K.ILJ. OTKJIOHsoIIero 0yoka. g = 0.98;

IT- YUCJIO OJIOKOB;

Fyjg, Fog- HaTsOKeHWE JICHThI COOTBETCTBEHHO NMPH HaOEraHud M
cOeranuu ee ¢ HaTsHKHOrO Oapabana, H;

Rt — comnpoTtuBieHue IBWKEeHUIO Tenexku. R = 150,200,250 H
COOTBETCTBEHHO MNPH BEPTUKAJIBHOM, HAKIOHHOM H TOPHU30HTAILHOM
HEPEMEIIICHUH TEIIEKEK.

9.PACYHET N NIOCTPOEHUE TPAEKTOPUHU IIOJIETA
YACTHUILI T'PY3A IIPU CBPACBIBAHUH C JIEHTBI.

Jns npaBUIBHOTO NPOMMIMPOBAHUS W pa3MEIICHHsS Halpas-
JSIOMIETO KOXKyXa pasrpy30YHOT0 YCTPOWCTBA W JIHUINA JIOTKA Ha
MEPECHITHOM  TNYHKT€ KOHBEWEpa OTHOCUTEIFHO  3arpyKaeMbIX
TPAHCIIOPTHBIX CPEACTB (CyIOB, BarOHOB, aBTOMOOMIJICH) U OKJIaJ0B B
CXeMax MeXaHU3aIul HeOOXOJIMMO MMETh TPAeKTOPHUIO IMOJIETa YaCTHI]
rpy3a npu cOpachIBaHUU €TO C JICHTHI Yepe3 OTKIIOHSIOMNN OapabaH.
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Jis mocTpoeHHsT 3TOH TpaeKTOpHM HEOOXOJUMO CHadvajia oOI-
peAeNuTh TONIIMHY CJOS Tpy3a Ha JIEHTE, BBIMIEANIEH Ha cOpachl-
BaromIuii 6apabaH, ¥ MOIFOCHOE PACCTOSHUE.

Tonmuna cnos rpysa, M:

S
" 1440Bpv’

[TonrocHoe paccrosiHUE, M:
895

2
Neg

B 3aBucuMocCTH OT COOTHOIIEHHS TIOMIOCHOTO PacCTOSHHUS,
paamnyca cOpacsiBaromiero 0apadaHa ' ¥ TOJIIKUHBI CIIOSI TPy3a YaCTHIIBI
rpy3a OTPBIBAIOTCA OT JIEHTBI B PABHOE BPEMSI UIIM OJHOBPEMEHHO.

IMpu h < r paBHOmEHCTBYIOMAS HEHTPOOSIKHON CHJIBI U CHIIBI
TSOKECTH, ACHCTBYIOIIME HA YaCTHIly Tpy3a, OyIeT HampaBieHa OT
Oapabana. Ciie10BaTeIIbLHO, YaCTHIIA IPy3a B 3TOM CIIydae OTIEIHUTCS OT
JICHTBI B MOMEHT HaOeranus e¢ Ha Oapaban (puc. 9.1,a). Otnenupmunecs
YaCTHIBI, €CITM TpeHeOpedh COMPOTHBICHHUEM BO3AyXa, MPOUIYT B

HaIlpaBJICHUH, KacaTeJIbHOM K OKPYXKHOCTH paznuyca I, 3a Bpems t myTh
o tZ
X = vt, a IoJ AEUCTBUEM CHIIBI TSHKECTH - IIyTh 110 BEPTUKAIU Y = gT.

Pemmast COBMECTHO 3TH BBIpQXKCHHS, MOTYYHM B KOCOYT'OJIBHON CHCTEME
2

KOOpJMHAT YypaBHEHHE TMapalboyibl y = % , KOTOPYIO MOXHO

MOCTPOMTh, 3a/aBasiCh MOCIEIOBATEILHO 3HAUCHHAMHU abcimce (M)

X1=0,1; X,=0,2; X3=0,3; u T.7. ¥ TOJIy4asi COOTBETCTBEHHO 3HAYCHUS

opauHat (M) Yq; Yo, Y3 U T.1.

UroObl MONYy4YUTh TPOPHUIL CTPYH, JAOCTATOYHO B OJHOM
Maciitabe u300pa3uth OapabaH, TOJIIMHY CJIOS Ipy3a Ha HaOeraromei
JICHTE, TIOJFOC U IOJIFOCHOE PACCTOSIHUE W IMOCTPOMTH JIBE TPACKTOPUHU
MOJIETa YaCTHI] , JISKAIUX HEMOCPEJCTBCHHO Ha TIOBEPXHOCTHU JICHTHI U
HaXO/IAIIMXCS HA MOBEPXHOCTH Tpy3a. Eciam r < h <r + hpp, TO yactuma
rpy3a, HaxXOJSIIMECs Ha IOBEPXHOCTH JICHTHI, OTACISAIOTCA OT HEe B
MOMEHT, KOTJ]a PaBHOJICHCTBYIOIIAs BCEX CHJI OyAeT KacaTelIbHOM K

.
OKpY)XKHOCTH OapabaHa (IIpyu IMOBOPOTE €ro Ha yroil ¢ = arccos E)'

A OTpBIB dYaCTHIl, HAXOIANIUXCS Ha IMOBEPXHOCTH Tpy3a, OyaeT
MPOUCXONTh, KaKk ¥ mpu h < r, T.e. B MOMEHT HaberaHus JICHTHI Ha
Oapaban (cMm. puc. 9.1,6).
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Ecim h > r + hpp (oM. puc. 9.1,B), OTphIB HacTuil rpysa,
HAXOJISIINXCSA Ha TOBEPXHOCTH JICHTHI, MIPOU30MIET B TOYKE KaCaHHS
PaBHOACHCTBYIONICH ¢ MMOBEPXHOCTHIO OapabaHa (Mpy OBOPOTE €ro Ha
yron ¢;), a YacTHIl rpy3a, HAXOIAIIMXCA Ha MOBEPXHOCTH TPy3a, B
TOYKE KacaHWs paBHOJACHCTBYIOIIEH ¢ ayroif paauyca I' = 1 + hrp, T.c.

NP yTIie TOBOPOTA

r+h
Q, = arccosTFP . Tlpu 5ToM ypaBHEHHE TpPaeKTOpPUM MOJIETa

YaCTHII, HAXOIAIINXCS Ha MOBEPXHOCTH T'py3a, OyIeT UMETh BU:
2
y _ 9%

Y=W»

rae v'- CKOpOCTh IBIKEHHS YaCTHI] IPy3a MO Iyre paauyca r':
T+ hy
-

vi=v

IlocTpoeHne TpaekTOopwii mMoyeTa 4YacTUI] Tpy3a ymoOHO mpo-
M3BOIUTh HAa MHWJUIMMETPOBOM Oymare, KoTopas NOJKHA OBITh IIO-
MELIEHA B IIOSICHUTEIIbHOM 3aIIUCKE.
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a)

Puc.9.1. TpaexTopus mojera yacTUL rpy3a MpH cOPachbIBAHUH €TO C JICHTHI.
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BapwuaHThl 3amaHus 1 ICXOAHBIC JaHHBIC I pacdeTa

[Ipunoxxenue 2

Iugp IHagp | Ipoussomur | Ilngp Homep Pa3mep y4acTKOB 10 CXeMe, M.
mapame Pon rpys3a mapam €JIbHOCTD mapamer CXEMBI
Tpa eTpa T/4. pa KOHBeiepa L, L, Ls H
0 AnaTHTOBbIlA 0 60 0 1 100 35 15 9
KOHIIEHTpAT
1 I'paBuii 1 650 1 2 88 28 0 16
2 Vroip KaMEeHHBIN 2 375 2 3 90 30 0 18
3 I[Tecok cyxoi 3 525 3 4 85 25 0 6
4 [lecoK BIaXHBI 4 550 4 5 60 35 30 | 11/5
5 [Mmennna 5 400 5 6 97 31 25 8
6 Pyna xenesnas 6 1000 6 1 93 28 20 7
7 Coub 7 575 7 4 87 18 0 6
8 [lemeHT 8 480 8 5 75 27 32 | 83
9 I 700 9 6 o1 | 38 | 28 | 12
HU3BECTHIKOBBIN
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I'OCT 20-76 JlenTsl KOHBEWEpHBIC PE3UHOTKAHEBBIC.
Texunueckue ycnous (¢ namenenusmu N 1-5);

I'OCT 22644 - 77 (CT C3BB 1333-78) Konseiieps
nentounble. OCHOBHBIE TapaMeTpbl W pasMepsl  (c
Nsmenenusmu N 1, 2);

I'OCT 22645 — 77 Kouseiiepsl JeHTOYHBIE. POJIMKOOMIOPHL.
Tunsl 1 OCHOBHBIE pa3Mephl.
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