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B meroandeckux yKazaHUSX ONUCAHbl HA3HAUEHWE, IPUHLMI ACHCTBUA, KOH-
CTPYKIIMHU TPAHCIIOPTHBIX MAITMH. PaccMOTpeHs! X PUMEPHI pacueTa.

IlpenHa3HauyeHbl 0J18 CTYACHTOB BY30B, O0YUalOLMXCHA N0 COELHAIbHOCTAM
280102 «be3omacHOCTb TEXHOJOTHUECKUX MPOIECCOB W MPOU3BOACTBY, 280103
«3awuTta B YC», 280104 «IloxkapHasa 0€30MacHOCTbY.



BBEJIEHHUE

MamwHbel 1 000pYIOBAHKUE, TTPESIHA3HAYEHHBIE MU TIEPEMEIUEHUS HACBIII-
HbIX [PY30B HEMPEPbIBHBIM MOTOKOM, & LITYUHbIX MPY30B — € ONPE/CICHHbIM HH-
TEPBAIOM, HA3BIBAIOT MPAHCHOPMUPVIOW UMY MAWUHAMY HERPePbIGHO20 Oeli-
cmetist. QW 3aHIMAIOT BEAYILIEE MECTO CPEAH NMOABEMHO-TPAHCTIOPTHBIX CPEACTB
PA3TMYHOTO HA3HAYCHHUA, XAPAKTEPHOH OCOOCHHOCTBIO 3THUX MAIIMH SIBJIASTCA
TO, UTO MX 3arpy3Ka U pasrpysKa MpOUCXOOAIT 0e3 OCTAHOBKU IIPH HEMPEPLIBHOM
JBIYKEHUH pabovero opraxa.

TpancnopTupyroliie MallliHbl TNPUMEHSKOT B KAueCTBE TPAHCIOPTHBIX
CPEACTB Ha 3aBofax, (pabpHKax, B rOpHOA0OBIBAKOLIEH MPOMBILIIEHHOCTH, CTPO-
UTCITBCTBE, CCILCKOXO3AHCTBCHHOM TPOH3BOACTRBE W JIPYTHX OTPACisX JUId Te-
pEMELLIECHUSL PA3IMYHbIX HACBIUIHbIX (YI0Jlb, PYAQ, AlJIOMEPAT, LUEMEHT, [ECOK,
e0eHb, TPaBuii, TPYHT, 3€PHO W T. 11.) M WITYYHBIX (KUPOWY, NUIOMATEPHATL,
OpeBHa, TPyOBI, MPOKATHBIC OAJTKH, CIATKH, ASTAJIN MALIAH U JIP. ) TPY30B.

MaluHbl HENPEPBIBHOTO TPAHCIOpPTA ABIAIOTCA OCHOBOH KOMIUIEKCHOMN
MEXAHW3ALHMUA MOMPY30UHO-PA3rPy304HbIX U NPOU3BOICTBEHHBIX MPOLECCOB, NO-
BBILUAIOLLUX TPOU3BOIUTENBHOCTE TPYAa U 3 (EKTUBHOCTL MPOU3BOICTBA.

B norounom w TmMOKOM aBTOMaTH3WpORAHHOM Tpon3BojcTRax (['ATT)
TPAHCIIOPTUPYIOLLME MALLMHbIL ABJIAKTCA COCTABHON 4aCcThbO OCHOBHOIO TEXHO-
JOTHUECKOTO O0OpYIOBaHHs, OT KOTOPON0 BO MHOIOM 3aBUCHUT padoTa BCEro
npeaAnpraTHs. OHA TTO3BOJIAIOT TENSCO00Pa3HO OPraHW30BATH MOTOYHBIC MEXa-
HU3UPOBAHHbIE U ABTOMATH3UPOBAHHBIE IPOU3BOACTBEHHBIE [IPOLIECCHI.

TpancnopTUpyIOIIKE MALIKMHBL MOYKHO Pa3desiuTh HA TPU Kilacca: KOHBEHe-
PBI, THCBMATHYCCKUE YCTAHOBKH M THAPABJIWYCCKUE YCTAHOBKH. [lo KOHCTpYK-
TUBHOMY NPU3HAKY padoyero opraHa KOHBEHEPH! JIENAT HA 1BE OCHOBHBIC IPYII-
IbI. KOHBEHEPHI ¢ THOKHM TATOBBIM OPTaHOM U 0€3 THOKOT0 TATOBOrO OpraHa.

K konBeiepam ¢ THOKAM TATOBBIM OPraHOM OTHOCATCSH: JISHTOUYHBIS, LEN-
HbIE TJIACTHHYATHIC, CKPCOKOBbLIC, KOBUIOBLIC, 3JICBATOPbI JICHTOUHbBIE, LEMHbIC
U Ip.

K kongeiiepam 6e3 ruOKoro T4roBoro opraHa OTHOCATCSA . BUHTOBBIE, POIIU-
KOBBIC, HHCPIIMOHHBIE.



1. JIEHTOUYHBIE KOHBEUEPBI

JleHTOUHBIE KOHBEHEPHI MpeAHA3HAUYEHBI I HEMPEPBIBHOTO MEPEMEIICHHUS
HACBITTHBIX W MEJIKOIITYYHBIX TPY30B B TOPH3OHTAITBHOM, HAKIOHHOM W BCPTH-
KalbHOM HanpapjieHUaX. OHU HALIM UMPOKOE MPUMEHEHUE BO BCEX OTPACHAX
HAPOTHOTO XO3HCTBA, MPOMBILLJISHHOCTH, CEJIbCKOM XO3SIHCTBE, B TOPHOOOObIBA-
FOLLCH, MCTaJUTYPrudeCKOi TIPOMBILIJICHHOCTH W TIp. Onarogaps CBOUM JIOCTOWH-
CTBAM.

— HEMPEPBIBHOCTh TPAHCTIOPTHPOBKH, CHOCOOCTBYIOIIAA MOBBILICHHID TMPO-
U3BOJINTEIILHOCTH MAIIHH, KOTOPBIE paboTaAOT B KOMIUIEKCE C JIEHTOYHBIMH KOH-
BEHEpaMU;

— MPOCTOTAa KOHCTPYKLMH, HAOEKHOCTH B paboTe U yaoOCTBO 00CTY>KHBa-
HHS,

— BO3MOKHOCTb N0JIHOH ABTOMATH3ALUUKA ¢ NPUMEHEHUEM CPEICTB peryJin-
POBaHUA U KOHTPOJIS,

— BO3MOXKHOCTb TPAHCNOPTUPOBAHKA [PY30B NPU VIJIAX HAKIOHA 00 24°,
a crneuranabHbIMU KOHBelepaMyd — 10 90°, 4TO 3HAYUTENBHO COKpALIAET TpaHC-
MOPTHBIC KOMMYHHKAIIWH TI0 CPABHCHHIO C APYTUMH BUZIAMH TPAHCIIOPTA,

— BO3MOXKHOCTb Pasrpy3ku MEPEMELLIEMOro rpy3a B J000OM MECTE TPACChl
KOHBCHEpa.

Henocrarku AeHTOUHbBIX KOHBEHEPOB: 00JiblIask CTOMMOCTh U HELOCTATOUHAS!
OOJATOBEYHOCTh JICHTBL, HEBO3MOJKHOCTH TPAHCIOPTHPOBAHUA IPY30B BBICOKOH
TEMIIEPATYPBI, JIMITKAX, OCTPOKPOMOYHBIX W JIP.

KougseiiepHas yCraHOBKa COCTOMT W3 NPUBOJIHOH CTAaHUMKM, KapKaca,
HATAKHOTO MPUCTIOCOONIEHHA W TPaHCHIOPTUPYIOLIEr0 YCTPONCTBA, CHYKALIEro
O/IHOBPEMEHHO TATOBBIM W HECYIIIUM OPraHOM KOHBElepa.

B kauecrBe TpaHCHOPTUPYIOLLIETO YCTPOUCTBA MPUMEHSCTCA NPOPE3U-
HEHHas XJ1om4aToOyMakHag Uiy Ope3eHToBad JIeHTa U T.4. IuMpuHoi oT 400 1o
700 mm, HaTsSHYyTas Ha aBa Oapabana (puc. 1, a). Oaun 6apabaH coobIacT JieH-
T€ JIBWKCHHKE, a /IPYroi cO3/1aeT HaTsKEeHUE ¢ Mexkily Oapabanamu. Kpome T0o-
ro, B KQUeCTBE TATOBOIO 3JIEMEHTA IMPUMEHAIOT U BTYJIOUHO-POJMKOBYIO LIEMD C
VKPEIUICHHBIMH HA HEH JIoJIbKamMu (puc. 1, 0).

Haubonee mimpokoe NpuMEHEHHE HAXOAUT KOMOMHWPOBAHHOES TPAHCNOP-
THPYIOIEE YCTPONUCTBO, COCTOATICE W3 TIENMHA W OPE3CHTOROI JIEHTHI (puc. 1, 8).
Llens pacnosiaracTcs nOCEPEAMHE JEHThL U NOAACPAKUBACTCS NPUKPEIIICHHBIMU
K Uenu npyTkamu. KoHUBI MPYTKOB JIE)KAT Ha OMOPHOH YacTH Kapkaca KOHBei-
epa, Mo KOTOpO# nepeMemactes NeHTa. Kak npaBuiio, MPUMEHSIOT BTYJIOYHO-
pPOAMKOBYHO 11enb ¢ warom 38 mm. llens HanesarOT Ha 3Be310uKky /, mo 00e



CTOPOHbI OT KOTOPOH MMEIOTCA ABa CBOOOAHO Bpaluatolnuxcs 0apadana 2, noa-
ACPKWBAIOMINE JICHTY. ['paHUIlel paboyero THe3da JICHTBI pa3ic/aiOTCs Jepe-
BAHHBIMM NEPETOPOJAKAMU, MOUICPKHUBAKOUIMMH JICHTY B HANPABJIAKIIIMX OI0-
pax. TpaHcropTHas JIeHTa MOXKET COCTOATh M3 OTHEIBHBIX IIAacTUH. B 3ToM
CJIyHac NMPHUBOJIHBIC 3BC3T0UKH UMEIOT (POPMY IISCTHIPAHHHUKOB.

[TpugoHas craHums KoHBeiepa (puc. 1, 2) COCTOUT U3 MIEKTPOABHIATENS 3,
BapHaToOpa (PEryIaTopa) CKOpPOCTH 5, peayKTopa 2, Bana npuBogHoro dapadbana
C BEAYUIMMH 3BE3/I0YKAMHA /. DIEKTPOABUTATEN L COSAMHEH C BAPUATOPOM CKO-
pPOCTU KJIMHOPEMEHHOH nepenaueii 4. Bapuatop 5 CBA3aH ¢ pEAyKTOPOM MY(]-
TOMH, a Ban npuBogHOro OapabaHa — 3ybuaroii nepenaveii. CKOpOCTh ABHXEHUS
TPAHCTIOPTHOH JICHTBI OTIPSACNSCTCA TEXHOJIOTHISCKUMI TPeOOBaHWAMH W 3a-
BUCHUT OT BM/1A BbINYCKACMbIX H3JICJIMH MJIK CPSJIHEPACUCTHOIO TAKTa NPOIISCCa.

Z Renma f

Puc. 1. OcHoBHBIC y3/1bI KOHBEHEPA



1.1. Pacuer npuBoja Konseiiepa

Pacuer npuBona KOHBEHEpa BIJTHOUACT ONPEASACHUE 00LIEro nepenaToy-
HOTO OTHOLIEHUS W MOLIHOCTH MPUBOIHOTO 3JEKTPOIBUTATETA.

Jlns onpenencHus O0IIETO HepeddmoyHo20 OMHOMwEeHUsZ OT JBATATENS K
NpUBOJIHOMY OapadaHy HEOOX0AMMO 3HATh JMAMETP NPpUBOJHOIO OapadaHa Dj
1 CKOPOCTDH JBWKEHHS v TPAHCIIOPTHPYIOLICH TeHTH KoHBeliepa. 110 3amaHHBIM
WJTH BEIOPAHHBIM 3HAYCHUSM JIMHCHHONW CKOPOCTH JICHTHI U IMAMETpa TTPUROI-
HOro OapadaHa (MiiM 3BE3/104KH) ONPEASIAOT YaCTOTY BPALCHUS MPUBOJAHOIO
Oapabana (B 00/MHH).

o
m-Dys’
e v BbIpaXkaeTcs B M/MUH, a )5 — B M.
O0uee nepenarovHOe OTHOLIEHHUE NMPUBOAHON CTAHIIUN OTIPEICNAETCH

fo@u; - nda/ g, (2)

INC My, — YACTOTA BPAIICHUA MPHUBOAHONQ JBUraTens B 00/MHH.
OOwwmid KTTJT npu nocacnoBarejibHOM COCJAMHCHUM MCXaHU3MOB PaBCH
npounseencHuo Kl oTaenbHbIX MEXaHU3MOB!

s

()

Hoowy = Hpestlaaptpeot] svit] 6 (3)
TOE Hpew = 0,95, Hawp = 0,95, Hpeo = 0,45...0,49; 1,6 = 0.97; 115= 0,98 — KI11, pe-
MCHHOW TIEpS/Iaul, BapuaTopa, YepBAYHOTO PEAYKTOpa, 3y0UaToil mepeadn u
NpuBOAHOIO 0apabaHa COOTBETCTBEHHO.
MoOIHOCTh MPHBOAHOIO IBHTATENsd CTAHIUH KOHBElepa onpeaensror
no gopmyic

W v
Ny, :1,2.—0‘,1(]3-[’ 4)
1027745, 60

rae W, — pacueTHOS TATOBOC YCHIHE KOoHBCHepa, H; v — nuneiinas ckopocTh KOH-

Beliepa, M/MUH; 7,6, — 00mii KIIJI nepenatounbix MEXaHH3MOB.
Taroeoe ycunue noay4aror no gopmye

Wo = Smﬁ - Scﬁ+ Wﬁ: (5 )

e S,; — HarasKeHWe JICHTHI B TOUKe HAOCTaHWs Ha TIpUBOAHONH OapalaH
(no puc. 1, a 5,5 = S,); S.s — HATAKCHUE NICHTHI B TOUKES COCraHUA ¢ MPUBOAHOIO
Oapabana (no puc. 1, a S = 8y); Wz — conpoTUBIEHHE IPUBOAHOTO Gapabana.



ConpotuBacHue npupoaHoro OGapadana NpuUHUMAOT paBHbIM 3...5 % oT
CYMMBI CHJT HATSHhKEHUS HaOerarouieH u cheraroieii BeTBeH, T. €.

Wﬁ - (0303 0505) (SH5 + Scﬁ)- (6)
HatsskeHue cOerarouleii BETBH JIEHTbL S.= S| ONPEASSeTCsl U3 CIeNyHO-
MHX (POPMYT:

Sy6= S nam Si=S; €, (7)
rne f= 0,4 — kod(hPUITHESHT TPEHUS TPOPE3NHEHHON JICHTHI O JISPCBAHHBIA Oa-
padaH; @ = m — yroj oxparta; e = 2,72,

HaTsokeHHMe JE€HTBl Ha KOHLAX OTOCNBHBIX YYACTKOB ONPEENAIOT IO
hopmyiie
Si =8+ W (8)
ConpOTUBIICEHUE HEHAIPYKEHHOH BeTBU Ha yuactke 1-2 (J.;) onpenens-
eTcs mo hopmyne
Wirs=q.li2f. (9)
ConpoTuBJICHUE HAIPYKCHHOW BETBH Ha ydacTke 3—4 (W) onpenenser-

¢ 1o hopmyIe
Wii=(@qrq)lssf, (10)

[J1€ ¢, — BEC YUACTKA JISHThI JUIMHOI | M; ¢ — BecC nepemMeaeMoro rpysa, npu-

xXonsmuiics Ha 1 M JEHTBL, / — paccTOSIHUE MEXKIY OCAMH OapadaHoB, M,

J — kodDPuUHeHT TPEHUs CKOJILKSHUS [POPE3UHEHHONW JIGHTBI 110 HACTHIY

(npu siepessiHHoM Hactuie f = 04...0.7; npu craabHoM f= 0,35...0.6).
HatsxeHue B Touke 2 onpenensiercs no popmyne

S =8+ W, (11)

Conporuriienne (W,_3) Ha yuacrke 2-3 onpejensercs 1o Gopmynie

(12)

Wy = Sy 2,05 sin % 4 1230 )
D 2 pb

riae d — aMaMeTp Bana HaTsKHoro OapadaHa, [ — auaMeTp HaTsbKHOro OapabaHa;

o — YroJ1 0XBara HarsbkHOTo Gapadana; [ — KOXPQUUMEHT TPEHUS B TIO/ILIMITHUKAX

CKOJIbKeHMS (A7 BpeAHbIX YCI0BHH padoTel f =0.2); 0 — TOMIIMHA JEHTHL
Harsxenue B Touke 3 onpenensercs no gopmyie

S =85 + Wi (13)



Harsxenue B Touke 4 onpenensiercs 1no gopmyie
Si=5+ Wiy, (]4)
Ipumep 1
Tpebyerca paccudTarh MPHBOAHYIO CTAHIMEY JISHTOUHOTO KOHBEHepa Liu-
punoii 0,5 M. McXomHele OaHHBIE. PACCTOSHUE MEXKTy OCIMH OapadaHOB
£ = 18 M; amaMeTpsl IPHBOANOIO M HaTokHoro oOapabanoB ;=10 = 300 mmM;
Harpvsku ¢ = 0,6 H/M; TomuuHa JEHTBI 6 = 6 MM, CKOPOCTh JIEHTBHI

v = 0,2 M/MHH; BEC TPAHCIIOPTUPYIOLLEH JTEeHTHI ¢, = 3,3 H/M. O0¢ BeTBH NEHTHI Ne-
PEMCILAROTCS 1O CTA/IbHOMY HACTHITY.

Peruenue

1. Cvnbl HAaTSHKEHHUS JIEHThl KOHBeHepa M CHJbl COMPOTHBICHHS JIBHKE-
HHIO OTPeIeNsSiOT MeToIoM 00X04a 1Mo KOHTYPY, IJIs Yero BCK Tpaccy pa3oH-
BalOT HA YVUACTKH.

HarsokeHue B Touke 1 (cm. puc. 1, a) S = S5 noka HEU3BECTHO. CONMPOTHB-
JICHUE Ha yuacTke 1-2 onpencnsgercs no gopmyie (8):

Wi,=18330,5=29,7H.
Harsxenne B Touke 2:
S:=8,+29,7H.
ConpoTHBJIeHHE HA YHaCTKe 2—3:

W, s =S, [2,05ﬁsin o, L2%

D 3 TJZO’SSSI +],63 H.
D -

Hatsbkenue B Touke 3:
S; =S+ Wr3=1,0558; + 31,33 H.
ConpoTuBiaeHUe Ha yyacTke 3—4:
Wss=(q.+q) haf=18-(3,3+0,6)-0,5=36 H.
Hatsxenue B Touke 4

Sy =S;+ Wiy = 10558, + 6733 H.



Hatsxenne cOeratomiell BETBH JEHTHI S5 = S| onpeaensercs U3 Caeayio-
X GopMyIT:
Smﬁ = Scﬁ' efa HIH S4= S[ e/”,

rne f = 0,4 — koO3PPUIMEHT TPEHUS NPOPE3MHEHHOM JICHTBI O JEPERSIHHbIA Oa-
pabaH; g = m — yroj oxsata;, e = 2,72. [logCTaBWB YHCJICHHBIE 3HAYCHUSA, TMO-
JIYYHM

1,055, + 67,33 =52, 72",
OTKyaa
_ 67.33
2,722 _1 055

S, =34,7H.

Conpotusnenue npuBogHoro OapadaHa (KO(PUUUEHT COMPOTUBICHMA
ks = 0,04):

Wap = Ko (Sis+ Ses)=0,04 - (67,33+34,7) = 4,07 H.
2. OKpYKHOE TAroBoe ycuame W, Ha npuBoaHOM OapalaHe onpenensiem
no gpopmyne (5):
W,=58-8+W,,=103,94-347 + 407 = 73,31 H.

3. Uucno obopotos DapabaHa onpeaeaseTcs No 3alaHHOM AMHENHOH cko-
POCTH W TMaMeTpy TipuBonHoTo HapadaHa:

g =—— =22 0212 o6/m.
n-Dy 03w

4, O0LIee nepeaTouHoe OTHOUICHUE NPH Ay, = 1410 06/MUH cocTaBisieT

Loy = Noe'Ms = 1410/0,212 = 6650.

5. O6wwmit KITJ[ npuBOAHON CTaHUMK KOHBEHEpa HaxoauTcs no (pop-
myse (3):
Hotrg = Npesitlsaptlpetlsyotts = 0,95 - 0,95 - 0,45 - 0,97 - 0,98 = 0,38,

6. MOWHOCTE ABUTATEIA MPHBOOHOW CTAHUWH omnpedenseTrcs mo ¢op-
myJe (4):

Ny =12 ¥ g5, 33102 4 n6s
10277,5,, 60 102-0,38-60




YuuThBas BO3MOXKHOCTH ITPUBOJIA JIJI HECKOJIBKUX CEKIMH, a TAKKE YBE-
JMYEHUE HAIPY3KH BO BPEMS MYCKA, MOLIHOCTD MPUBOAHOTO JIBUTATENS TIPUHU-
marot 0.4...0,5 kBr.

3ajanue

Tpedyercs pacCUnTaTh MPHUBOIHYIO CTAHIIAKO JICHTOYHOTO KOHBCHEpA TITH -
putoid 0.5 M. Mcxoauele aanuble npuBeAeHbl B Tabnuue 1. O0e BETBU JIEHTHI TIe-
PEMCILIAIOTCH 110 CTAJILHOMY HACTHITY.

Tabauya 1
e & P=Ds, | Haw o,MM | g, Hm | g, Hm | d,mm | M
BAPHAHTA | M/MHH MM | 0O/MHH
1 0,2 300 1410 6 3.3 0,6 5,0 18
2 0,16 350 1500 6 33 0.7 5,0 20
3 0,1 320 1700 5 3.5 0,6 4,5 15
4 0,2 290 1200 7 4,0 0.8 4.8 17
5 0,3 285 1410 6 3.3 0,75 3.5 21
6 0,2 320 1600 5 3.0 0.5 5.3 16
7 0,3 300 2000 6 3.7 0,65 5,0 18
8 0,1 300 1200 6 3.4 0,6 5,0 13
9 0.2 280 | 1410 | 6 33 0.55 47 | 15
10 0,2 295 1350 5 32 0,5 3.9 10

1.2. Pacdet OyHKepoOB, HAK/IOHHBIX JIOTKOB, 3aTBOPOB

K mauidHam HEnpephIBHOIO TPAHCHOPTA B CTPOUTENLCTBE OTHOCATCH
JIEHTOYHBIE KOHBEHEPE!, KOBLIOBEIE DIIEBATOPLl, BHHTOBLIE KOHBEHEPHI, a)poikKe-
700a, yCTpoicTBa MHEBMATHYECKOTO TPAHCTIOPTA U CAaMOTECUHBIC YCTAHOBKH.

OCHOBHBIMM CBOHCTBAMM ChIYYUX U MEJIKO3CPHMCTBIX MATCPUAJIOB, KO-
TOPLIE HAAQ YYUTLIBATHL MPU TPAHCMOPTHPOBAHWHU, ABJLAIOTCHA. TPAHYIIOMETPHU-
YECKHH COCTaB, YOI €CTECTBEHHOTO OTKOCA B MOKOE U B JIBUXKEHWH, TNIOTHOCTD,
KOIQPUIHEHT TPEHUS MEHY MATEPUAIOM U [OBEPXHOCTHIO, COCTOAHHUE MaTe-
puana.

CB000;1HO HACHINIAHHBIH HA TOPHU3OHTAIBLHYIO TTOBEPXHOCTH MaTteprall 00-
pPa3yeT KOHYC, YIOJl HAKAOHA 00pasyrollel KOTOPOro K FOPU30HTANLHOA MO-
BEPXHOCTH ABIIAETCA YTIIOM €CTECTBEHHOTO OTKOCA MaTepuana B MoKoe p;. kc-
JIM MATEprall NOMECTUThL HA JIBUKYLLYHOCH TIOBEPXHOCTb (JICHTY KOHBEHEDA), TO
B PE3YAbTATE TONUYKOB U BCTPAXUBAHKUA YO/ €CTECTBEHHOIO OTKOCA YMEHbLUA-



erca. TaxkoH Yrojl Ha3blBalOT YITIOM €CTCCTBEHHOI'O OTKOCA MATCpMala B JBH-
KCHINN .

p2=07p. (15)

ITioTHOCTH — Macca €/IMHHILLI 00BEMa MaTepuaia nMpu Hachilke €ro 0¢3
YIIOTHEH U, OObIYHO U3MEPAETCA B KUJIOrpaMMax Ha KyOuueckuil Metp.

Kospuient Tpenust marepuana 0 NOBEpXHOCTh OOYCIOBIHBAET YIJbl
HAKJIOHA  CTECHOK OYHKEpOB, JIOTKOB, KoHBelepor. Koodduupent Tpennd
f=tg @, r11e @ — yroj TpeHus, rpa.

TpauncnoprTupyemeplii MaTepual MOKET ObITh XPYNKWM, JUNKWUM, adpa-
3UBHLIM W TBUIAIIHM. XapakTepUuCcTHKa CBONHCTB MArTepHAJIOB, YUWUTHIBACMBIX
1py BbIOOPE TPAHCIIOPTUPYIOWIEr0 000PYI0BaHU, [IpHUBEEHA B Tabuue 2.

Tabnuya 2
XapakTepUCTUKK TPAHCIIOPTUPYEMBIX MATEPHUATIOB

Yron ectectBerHoro | Koadduuuent tpenus
Hanmenosatme TIIOTHOCTD, KI/M’ OTKOCA, TPaJIL. Marepuana o crajib
MATCPHAIOB
B [MOKOS/B JIBUKEHWUH

['paBwif 1700...1900 45/30 1/0,58
[Tlebens 1800...2000 45/35 1/0,7

[Tecoxk 1400...1700 45/30 1/0,58

['pyHT cyxoii 1200...1300 45/30 1/0,58

['nmwna cyxas 1100...1500 50/35 1,2/0,7
LlemeHT 1100...1300 43/38 0,93/0,78

byHkepa ciy:kar Ui XpaHSeHUS U NEPErpys3Ku ChlYUUX W MEJKOKYCKO-
BbIX MaTepuanoB. Hambosee 4acTo MPUMEHAIOTCA NHpaMUAANBHBIE, MUPAMU-
NANBHO-TIPU3MATHYECKAC W IWITHHIPOKOHWYCCKHE OYHKEpa.

MUHUMAJIbHBIE PA3MEPbI BLIIYCKHbBIX OTBEPCTUI OYHKEPOB B 3HAUHTE/Ib-
HOH Mepe 3aBUCAT OT (PU3UYECKUX CBOHCTB MaTepHala U COCTaBAAIOT (MM): ANd
cyxoro niecka 150x150, necka ceiporo 450x450, nemenra 225x225, rpaBus u
uuiaka KpynHocrsto 10 35 mm 300x300, rpaBust kpynHoctbid ao 100 mm
500=500, wedns kpynnoctsio 10 150 mm 650x650.
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Paszmepbl HAMMEHBLIMX KBAAPATHbIX M KPYTJIbIX BBINYCKHbIX OTBEPCTHIA
OYHKEPOB MOXXHO ONPEAESANTb MO (hopmyJie

a = k(dyere + 80)1g P\, (16)

rae k = 2.6 1A COPTHPOBAHHOTO MaTepuana;, & = 2.4 And psaoBOro Matepva-
(0]

na; dy.x — pa3Mep MaKCUMallbHbIX KYCKOB, MM; p | — YIOJl €CTECTBEHHOI0 OTKO-

ca MaTepuasa B NOKoe, rpaa.

[TponyckHad crnocoOHOCTh OyHKEpa MPOBEPAETCH 3aBUCUMOCThIO
I7 =3600Fv, (17)

rae F — nioliazib BhITyCKHOTO OTBEPCTHA, MY, v — CKOPOCTh UCTCUCHHS MaTepH-
ana, m/c (v=0,5..2 m/c).

MeHblKe 3HauYeHUs — 005 PAAOBbIX BAaXKHBIX MATEpHUaaoB; OOJbLIUE —
AN CYXMX COPTUPOBAHHbIX. YTkl HAKAOHA CTEHOK OYHKEpa K TOPHU30HTY:

a=p+(5...10°. (18)
Vbl HakJioHa pedep OyHKEpa K rOPU30HTY:
o' =p+(5..10"),

TIE ¢ — YTOJ TPEHHA MaTepHasia o CTEHKH OyHKepa, rpal.

HaxnoHHbIe JOTKH W kenoda CnyxaT s NMePeMEUICHAsS HACBIMHBIX Ma-
TEPUAJIOB 1107 NSHCTBUEM CHJIbI TSHKECTH. JIJisi epemMelieHns o YKIOH Ibl-
JIAIUX MATCPUANIOB NMPHUMEHSIOT CNYCKHbIC TPyObl. Pa3zmMepsl ceueHud skemoda
3aBUCST OT 3a/laHHON NPOU3BOAMTENILHOCTH M OT KPYITHOCTH KYCKOB Marepuania
(Tadn. 3).

Tabnuya 3
XapaKTEPUCTUKHU KPYITHOCTH MAaTEpHAIIOR
KpynHocTts yacTuig 3aKphbIThIi Hea100 OTKpBITHIN KET00
25 200x150 200100
40 300%200 300x150
65 400%250 400x200
100 500=300 500x200
250 800x450 800300
400 1000x600 1000400

Tak, nas nepeMellieHusl KyCKOBbIX MaTe€pualioB ¢ YacTHLAMM KPYITHO-
CTbO 710 400 MM MMPUMECHSOT OTKPBIThIC W 3aKPbITHIC K004,
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YTon HakJIoHa JOTKOB YCTaHABIMBAIOT B 3aBHUCHMOCTH OT VIJa TPEHHS
MaTepHana 0 BHyTPEHHIOI MMOBEPXHOCTH JIOTKA.

MuHUMaNBHEIA YT0JT HAKJIOHA JIOTKA!
O = @ +(5... 10"), rpan. (19)

3aTBOpBI CHYXKAT Ui PEryJMPOBAHNAS CKOPOCTH WUCTEUEHUS MATEPHAIIOB
13 OYHKEPOB, 4 TaKoKe [U1s EPEKPBIBAHKS UX BbIIYCKHbIX 0TBepcTHidl. Hanbonee
pacnpoOCTPaHEHbl KIANAHHBIC, CEKTOPHbIC, NANbLEBLIE U LUUOEPHBIE 3aTBOPbL

(puc. 2).

Puc. 2. 3aTBOpBI OYHKEPHBIC: a — KIANAHHBIA, O — TOTKOBBIH; B — CCKTOPHBIH;
I' — NATBIEBbIH; J — NIKOEPHBIH rOPH3OHTAIBHBIN; € — INHOEPHBIH BEPTHKATbHBIH

JlaBnenne MaTepuala, JefCTBYIOLIErO HA FTOPU3OHTANIBHBIN 3aTBOD:
p = 10yR/uk, 1la, (20)

rie y — oObeMHas Macca MaTepuana, Kr/M', R = F/S — THApaBiInyecKuii paanyc
BBIMYCKHOTO OTBEPCTHS, M, F — MJ0IIAAb MONEPEYHOrO CEYEHUS BbIMYCKHOTO
OTBEPCTHS, M, S — IEPUMETP BLIMYCKHOTO OTBEPCTHS, M™, i = 1g p'1 — Kodbhbhu-
LMEHT TPEHUs MATEPUAJIa O MATEPHALL, P’ — YroJl eCTECTBEHHOIO OTKOCA MaTe-
puaia B 0okoe; k£ — ko3 GULMEHT NOABKHOCTH MaTepHaia:

k= —sinp’ (1 + sinp°)). (21)
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Ycunue Pj, 3aTpaunBaeMoe Ha OTKpPLIBAHWE 3aTBOpa, OMPeNensercs W3
paBEHCTBRA:

Pt =P-R3-/,12+(P+G)%/,q, (22)

rae £p — OJMHA PYKOATKU, M (pUC. 2, 8), P = pa’ — HOpMasbHAs HArpyska Ha
3aTBOpP, H; R; — paauyc cekropa 3arBopa, M; i, — KO3D(PUUHCHT TPEHUS MaTe-
puana cekropa mo Matepuany B OvHkepe, G — BeC 3aTBOpa; d — OIUAMETP OCH
KPEMJICHHs CEKTOPa, M; 4| — KOXPMPUMLUMEHT TPEHHS B OCH KPCSIUICHHS CEKTOpa
(1=10,1...0.2).

Mpumep 2

OnpenenwTe OCHOBHBIE TAPaMETPbl MHPAMUAANBHO-TTPU3MATHUYECKOTO
OyHKepa, NpedHa3HAUEHHOro A7 XpaHeHus 20 T COPTUPOBAHHOIO rpaBMsl
KpyMHOCThIO 10 50 mM. Pasmep OyHkepa B tuiane bxb = 2,5x2.5 m  (puc. 3).

Peinenne
Onpeaenenne pasMepoB BIMTyCKHOTO OTBEPCTHS OVHKEpA:
a = Kd, e + 80)g p'1 =2,6(50 + 80) - 1 = 340 MM,

rne k& =2.6; dyue =50 Mm; p'y =45°,

[lpuHuMaeM pasmepbl pasrpy3ouHoro OTeepcTus axa = 350x350 mm.
B TeueHne uaca uepe3 OTBEpcTHE OYHKEpa MOMKET ObIThb BbITPYIKEHO:
Vi = 3600Fy = 3600a’v = 3600 - 0,357 1,5 = 660 m'/u.

O06bem maTepuana B OyHKEpe:

O 20

Vy=%=22125m )
% 6

Ha pasrpy3ky OyHKkepa 3aTpaunBaeTcs:

] =3600 12,5 =68 c.
660

t =3600
4

OnpenencHUe OCHOBHBIX pa3sMepoB OyHKepa. YIbl HAaKJAOHA CTEHOK
(rpaneit) OyHKepa K ropu3oHTy a° = p’1 + 10° = 45 °+10 °= 55°.
Bhricora nupamuiaibHO# yacTn GyHkepa:

_ 3 5_
= b Za rea :&thSO =153 M.

hy
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2) 6)

Puc. 3. CxeMbl KOMOMHHUPOBAHHBIX OYHKCPOR;
a — MAPaMUIAITEHO-TPH3MATHUYECKHI; O — UMITHHIPOKOHWIECKHI

BbicoTa npusMarnyeckoil yactn OyHkepa MOXKeT ObITb HakljeHa u3 (op-
MYJIBI 00BbeMa OyHKepa:

V:h2b2+%(b2+ab+a2);

V—hl(b2+ab+a2) 12,5—]’53(2,52+0,35-2,5+0,352)
fy =—3 = = 142w
i b? 2,52 Sk

2

[lonHas BbicoTa OyHKEpa
H=h+th=(1,53+142) =295 M = 2950 mMm.
[Tpopepka yria HakjoHa pedpa OyHKepa K ropu3oHTy. JlMaroHaiu ocHo-
BaHUI MHpaMHIaIbHOMN YacTH OyHKepa:
D=bJ2=2514=35m;
d=aJ2=03514=049 m.

Yron HaknoHa pedep OyHKkepa;

2h 2-1,53
Q) = arclg =arclg
D—-d 3,5-0,49

>

= arcfgl, 02 =45,

14



TTpu yrie Tpenus rpasus no ctain ¢ = 40° nonyuum
o1 ¢+ 5°=40° + 5° =45°,
T.€. MaTepual BO BHYTPEHHUX YI1ax OyHKepa OCcTaBaTbes He Oy eT.
3anauue

OnpenenuTs OCHOBHBIE napaMeTpbl OyHkepa. JaHHble NpUBEAEHbl B TAa0-
e 4.

Tabauya 4
e oT XpammMb bxbunm D, M [Tpuveuanue
BapHaHTa MaTepHan
: 2 Hecok %7 bynkep nupamunaneno-
MPU3MATHHECKHI
2 25 LlemeHTt 3 bynixep "
TTHITAHAPOKOHHYCCKHET
3 20 | Tpasmit (d =80 Mm) 2,5%2.5 Byiep nHpamHaalLKO-
HpH3I\IaTHlieCKH_[/I
4 18 [LleGenb (d = 100 mm), 2.2x22 To xe
5 15 I'paBuii (d = 40 mm) 1,8x1,8 To ke
6 16 Mecox 1.8x1.8 ByHkep nupamuaanbHo-
i ’ NPU3MATHYECKHIA
7 30 Llement 4 byrikep "
LIHJAMHAPOKOHHYECKHH
8 22 | Tpaswii (d = 50 M) 2.7x2,7 byniep nupamuiasibo-
TIPH3MATHYECCKHE
9 24 ['pasuii (d =20 mMm) 2,5%25 To ke
10 10 [Mpasuii (d = 60 Mm) 1,5x1,5 To xe
IMpumep 3

OnpenenuTbh OCHOBHBIE PA3MEPbI CIIYCKHOTO JIOTKA, MOAAKIETO ICOEHD
Ha BrOpuuHoe ApodacHue. KpynHocTb 1ieOHs 50...70 MM, O0bemHaa Mmacca
y= 1600 kr/m”. TIponyckHas criocoSHocTs J1oTka /7 = 16 1/u. Beicota cnycka
h= 4 M. Hauanbnas ckopocTs vy = (0,2 m/c. KoHeunas ckopocTs v < 2 m/c.

Pemmenne

BbiOupaeM OIHOCEKUMOHHbIA OTKPBITBIA CNYCKOBOH J10TOK (puc. 4, a).
Koaddnunent tpenns uiedus no cranm g = 0,58; ¢ = 30°. Yo HaKIoOHA »e-
nobaa = ¢ +(5..10° = 30° +5° = 35°,
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Puc. 4. Cxema pacyeTa JIOTKA: @ — OAMHAPHOTO; O — COCTABHOTO

KoneuHast CKOpOCTE oTipeAessieTcs mo Gopmynie

y= 2-g{1—L]h+v§— 2.9.81/ 1- O’Si 4+0,2% =38 m/c.
1ga tg35

Cxopocts v = 3,8 M/C 0Ka3bIBacTCH BhIWIE HonyCcTmoif v = 2 m/c. Tlo-
TOMY HEOOXOJAMMO NEPSHTH HA COCTABHOM JIOTOK (puc. 4, 0).

JUTHHA COCTABHOTO CIYCKHOTO JIOTKA TIpH vy = 0,2 M/c U v = 2 M/c onpe-
ACTACTCH KaK

2gh+vg—v® 2.981-4+0,2°+2°
2gu 2-9,81-0,58

L =6,7 M.

BbicoTa /) HauanbHOrO yuacTka cnycka npu vo = 0.2 M/c u v = 2 M/c
OTpEaCIIeTCS

(P =vhiga (22 -0.2%)-1g35° RPN
' 2glga-u) 2.981(1g35°—0.58)
BbIcOTa /#; KOHEUHOIO y4acTKa CIycKa OyeT ONpeacaTcs KaK

h=h—-h =4-116=284m.

YTroJ1 HAKJIOHA KOHEYHOI0 TOPMO3ALIETO YYaCTKA.!
tgay = hzh = 2,814]6 =0,558 o, = 29°
L-" 67-2
20 0,7
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Koneunast CKOpOCTh HA TOPMO3SIIEM YUaCTKe, s KoTtoporo vy = 0.2 m/c;
h,= 2,84 M ua, = 29° onpenensiercs no opmyie

v= 2] 1-—E—|p +vd = [2.9,81| 1- 0.58 15 84422 13w
1goty 1g29"

[TonyyeHHas CKOPOCTh HE MPEBBIAET AONYCTUMYH KOHEUHYH CKOPOCTb.
LIupuna sxenoba b = 500 MM, BeicoTa O6opToR xkenoda ¢ = 200 mMm. [Lio-
WAIb ONEPEYHOr0 CEHECHUS Keoda

F=b-¢=05-02=01wm,
3apanue
OnpeneiuTh OCHOBHBIC Pa3MEphbl CITYCKHOTO JIOTKA.

Taonuya 5

§ o] [ia] CD
& | E a 2 = = = = w =
= |25°| EE Eg2E| o fE:|BEc| E
= g S = oI g O o 2 & = S 3 )
S| sEz| 25 E2%E| 35 gg5:|t5l| %
& T o 2 c 9§ Z g = 5 g & =
2 = 2 z S 2 é- e g o op E S v o a
S = = S e =
1 30 2 40 6 0.6 25 | Illcoenn
2 50 1,9 30 5 0,5 2.5 ['paBunit
3 80 18 20 4 0.5 2 Tpanwit
4 140 18 15 3 0.3 2 MeGens
5 220 17 10 2 0,2 15 | byropui
KaMCHLb
6 70 1,9 35 3 0.1 3 ['paBuii
7 90 2 25 4 0,3 25 Tpaswii
8 300 1.6 5 2 0,15 2 Bi;;‘z‘;“
9 200 1.8 5 4 0.5 2 |IlleBern
10| 170 1,7 10 5 0.6 1,5 | Illebenn
Ipumep 4

Paccunrarbs CeKTOPHbIN 3aTBOD, NEPEeKpbIBAOILMH OyHKep necka. Pajuyc
3atBoOpa Rz = 0.4 M, InuHa pykoaTku /, = 0,7 M, pa3Mmep BBITYCKHOTO OTBEPCTHA
OyHkepaa x a = 0,35 x 0,35 m (puc. 2, 8).
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Pemenune
[iowans NONEepeyHoOro CeYEHUs BbINYCKHOIO OTBEpPCTUA F = a - a =
=0,35"=0,123 m"
[Tepumerp Beiyckaoro orsepetud S =4a =4 - 035 =14 m.
[ vapaBiMueckuii paauyc BbIIYCKHOIO OTBEPCTUS ONPEACACTCA KAK
ok 0123

=0,09 M.
LS'

0 _ o
YT0J1 €CTECTBEHHOI0 OTKOCA NECKA B IOKOE p = 45°,
Ko duunent noaBuKHOCTU MaTepuaa onpeaeseTca Kak

_1-sinp] 1-sin45"

k =0,176

1+sinp? 1+sin4s°

Kos}duimenT TpeHns necka o MaTepuai 3aTsopa i = 1. JlaBeHne MaTe-
puajia, AClCTBYIOLIEE HA TFOPU3OHTAJbHBINA 3aTBOp, ompenessiercs no ¢op-
myne (20):

1800-0,09
" 1.0,176

p=10 =9100 Tla.
HopmanbHas Harpyska Ha 3aTBop P = p - @ = 91000,35° = 1120 [a. Bec
3areopa npuHuMaeMm pasibiM G = 100 H, nuamerp ocu d = 15 mMm =

= 0,015 M. Ycunue, 3aTpaunBacMoe Ha OTKPLIBAHUE 3aTBOPA:

PR3y +(P+G)§yl 1120-0,4-1+ (1120 +100) 0’215 0,2

Pk_

=650 H.

I 0,7
3axadue

PaccuMTarth CeKTOpHBIM 3aTBOp IO MapaMeTrpaM, MPHBEASHHLIM B Tao-
Tute 6.

Tabnuya 6
No Bapuaunra Ri, M Iy, M axa,M XpaHUMbIH MaTEpPU
1 0,35 0,5 0,25 x 0,25 [Tecok
2 0.4 0,6 0,3 x0.3 LlemenT
3 0,45 0,7 0,35 x 0,35 [Mnak
4 0,5 0,75 04 x04 I'paBuit (dyyer = 30 mm)
5 0,6 0,8 0,45 x 0,45 [Hebenb (e = 40 MM)

18



Oronvanue maoi. 6

0 0,25 0.45 0,2 x 0,2 [ecox
7 0,5 0.8 04x04 Iecok
8 0.4 0,6 0,35 x 0,35 Hinax
9 0,7 0,95 0.5x0,5 MeGenb (d, e = 50 MM)
10 0.3 0,5 0,3 x0,3 Inak

2. AT AIOUIUE KOHBEHEPBI

[lararomue KoHBEHEPSHI, CO3AAHHBIE BIEPBLIE B HAIIEH CTpaHE, OTHOCAT-
Cs K uucay HanoOonee 3PPEKTUBHBIX TPAHCIOPTHBIX YCTPOHUCTB LUKIHYECKOTO
melicteua. KoHseliep mepeMelaeT INTYYHBIE KPYIHBIE TPY3bl HA OAWH LIar
BIIEPECIT YEPE3 PABHBIC TIPOMEIKYTKH BPEMEHH BIONb JIHHWUHU TEXHOJIOTHISCKOTO
[IPOLIECCA IPOU3BO/ICTBA.

OHHu 00CTY)KMBAIOT JUTEHHBIE, COOPOYHBIE, MEXaHUYECKHE U TEpMHYe-
CKHE 1IEXH MAITHHOCTPOUTEITBHOM, CYTOCTPOUTEITLHON, aBHAITMOHHON W IPYTHX
orpaciei npombluuicHHocTy. [Hararommue KOHBEHEpbl YCTAHABIMBAKOT HA
YPOBHE TIOJIA 11€Xa M JIErKO BCTPAHMBAIOT UX B ABTOMATHYECKHE JIUHUH B YCIIO-
BHAX MEJIKOCEPUIHOTO W SIMHUYHOTO MTPOU3BO/ICTRA.

B mararommx KoHBEAEpaxX IPy3 NEPEABUIACTCHA B ABYX IJIOCKOCTAX. I'0O-
PHU3OHTANTBHON — BO3BPATHO-TIOCTYTIATEITBFHOS JBHKEHWE padoyero opraHa w
BEPTUKATILHON — NOALEM K ONYCKAHUE. [[MKJ NBUKEHUA COCTOUT M3 YEThIPEX
ITANOB. MOABEM PaMbl C FPY30M, pabOUYMi X0, OMYCKaHHE paMbl C TPY30M U
o0Opatnniif X0 paMel O6¢3 Tpy3a. B kauecTBe NMprBoaa MPUHUMAIOT JJICKTPOME-
XAHUYECKHUH, TMAPABIMYSCKUH 1 KOMOWHUPOBAHHBINA,

B 3aBMCUMOCTH OT Ha3HAYEHWS ILATAIOIIME KOHBEHEPBl HMMEIOT pas-
JIMYHBIC KOHCTPYKTHBHBIC HWCMoNHeHAd. Ha pHucyHke 5 mpuBeneHa cxema
aratouIero KOHBEHEpa, B KOTOPOM  UYEPEAYIOTCA  NUJIO0OPAa3HbIC HEMNo-
JBWXKHBIC [ W TOABWKHBIC 2 TIIACTUHBL birarozaps BO3BpPaTHO- MOCTYMA-
TEJIbHOMY /IBUYKEHUIO MOJABHMKHbIX IUIACTUH BBEPX U BHU3 U3/EJMUA [EPEMELIA-
I0TCS OTHOCUTEJIEHO HEMOABWKHBIX IUIACTHH 34 KKABIA X0 MOABUKHBIX I1J1a-

CTHH.

2 ]

Puc. 5. Cxema mmararoinero KoHBeiepa
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Ha pucyHke 6 nokasaH KOHBehep ¢ FUAPaBAMUYESCKUMM MEXaHU3MaMH
noaseMa /3 W nepeMewieHnsa paMbl 2 MOCPEACTBOM poiyara 7. [1pu IBHKEHHH
nopuiHsa uuauHapa I/ peiika 70, npukpernieHHas K WTOKY 9, NPUBOJMT BO
BpaLLUEHUE LIECTEPHIO &, HA BaNY KOTOPOH HACAKEHbI LIECTEPHU 6, BXOISLINE B
3aUENIeHNe ¢ peHKaMK 5 W MOOHUMALINE paMy 2 OIZHOBPEMEHHO C TOPH30H-
TaJlbHbIM [IEPEMELLEHHEM [10 ONOPHbIM poJiukaM 4. Tlpu 3ToM usjgenue ! cHu-
MaeTcs ¢ HENOABWKHON paMbl 3 W NepeMellaeTca Ha oauH war snepen. Ot ko-
HEYHBIX BBIKITIOYATENSH X0Ja MOPIIHA UWIWHAPA WTOKOBAA TTOJIOCTh TTOIBEM-
HbIX HWJIMHAPOB /3 NEPeKIHOUACTCs CO CJMBA HA HArHCTAHWUC IKUJKOCTH,
W MOPLIHKU, CKUMas NPYKUHbL /2, ONYyCKAOT pamy 2 ¢ M3AeAMeM / HA Heno-
OBWKHYIO pamy 3. B KOHEUHOM HWKHEM MOJOKEHUH pama 2 BKIIOYAET KOHEY-
HbIA BbIKJIFOUATE/Ib MEXAHM3MA NEPEMEILEHNA U padoUast »KUIIKOCTh CHOBA 110~
CTYNAET B 0ECLUTOKOBYIO NONOCTh uuaunapa /7. Liukn nosropgercs. [lpyxuHbl
12 cyar ang mogbema paMbl TIPH CHATHH JABJIECHUA B UHIHHIPE.

3arpy3ka u pasrpyska Lararlliux KOHBEHEPOB OCYUISCTBISKOTCH KpaHa-
MH, TIOTPY3YMKAMH WIIA POJVKOBBIMA KOHBeHepamu. JTHHA KOHBEHEPOB JOXO0-
auT go 100 m, macca eJIMHUYHOTO Ipy3a 10 & T, CKOPOCTh NEPEMELLASMOro Ipy-
3a 10 0,1 m/c.
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Puc. 6. Ulararowuii KoHBEHEP
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[MMaratouipe KOHBEHEPBI 00AAAIOT PAAOM MPEUMYLICCTB NEPEA APYTHMH
THNaMK KoHBedepoB. Hanpumep, ncnonb30BaHUE UX B TUTEHHOM M COOPOUHOM
LEXaxX BMECTO TEJISIKEYHBIX CIIOCOOCTBYET MOBBIIISHUIO TTPOU3BOAUTEIIBHOCTH
Ha 15..20 % npu mewblueii (B 1,6...2 paza) METANIOEMKOCTH, PE3KOMY COKpa-
LIEHUIO TPOU3BOACTBEHHDIX MJIOIIAACH.

ITprBOABI MEXAHWU3MOB LIATAIOLICTIO KOHBEHEpa paloTalorT B TAKEIBIX
JIMHAMMYECKMX PEKMMAX NYCKA U TOPMOKkeHUs. [103TOMY, KpOME CHII0BBIX pac-
JETOB, HEOOXOAMMO IIPOBEPATH €ro Ha OBICTPOASHCTBHE, TaK Kak ITPOIOJIKH-
TCJILHOCTE KQKJIOTO 2Tana padoThl OKa3hIBACT BITUAHNC HA TTPOW3BOANTCIILHOCTE
KOHBCHEpA.

Hepewiit yman — noaveM  pamel. ONpenenatoT XPPEKTHBHYIO TMOTBEMHYIO
CHITY:

Fy = k(m\g + mg), (23)
rie k=12...1,5; my; m; —macca rpysa v NoJABWKHOH paMbl COOTBETCTREHHO.

Bennuuna yckopenus

In ml + mz
g - (24)

Wiy n,
BpeMH JABHUIKCHHC paMB] tl a0 COﬂpHKOCHOBeHHH C r‘pySOM ﬂpﬂ BBICOTC

1oj1beMa A oNpenessieTCs KaKk

. 2 _ 2hym, (25)
1 a kg(my+my)

K KkoOHIly COINPUKOCHOBEHUS C IPY30M CKOPOCTL PaMbl paBHa

my + my

}nz

TTpy CONMPUKOCHOBEHWH paMBbl C TPY30M TTPOHCXOAAT yriaphl. HavanbHas
CKOPOCTb ONPEACISICTCS 110 PopMyIe

Ny
vy = /—:1/2/( I 27
2 =V P gh (27)

Koneunaa CKOPOCTL v; IoALEMA PpaMEl C T'PY30M ONPEACTIACTCA KAK

V3 = \/v% +2(k-Ngh, , (28)

roc hg — BBICOTA NMOOALEMA PaAMBI BMECTC C TPY30M.

21



Bpemsi IBIDKEHUA ¢ paMbl ¢ rpy3oM OyaeT

- : (29)
1’2 + \’3
Bmopoit sman: MiHAIManbHOE BpeMs padodero xoda onpeacnseTcs mpe-
JCJBHBIMW YCKOPECHUAMHU NMPU Pa3rOHE U TOPMOIKCHUM
2/

t, = , 30
P a,(l+a,/ay) 59)

MPH OOWHAKOBBIX YCKOPEHUAX pa3roHa H TOPMOIKEHHA
dp = dy — d,

Tpemuii 3man — ONyCKaHUS paMbl NPU PABHO3AMEJIEHHOM J1BHKCHUH.
YCKOpEHHE AOMKHO ObITh MEHBLIE YCKOPEHUS CBOOOAHOrO NaacHus ao. Bpems
OTyCKaHAS

;= |—, (31)

rae 4 — BbICOTA NOABEMA.
Yemeepmotii 3man — oOparHbli X0l paMbl [IPU PABHONEPEMEHHOM U
PABHO3AMEANEHHOM NBUKEHUU:

(=2 |—, (32)
ng

rAc # — JOMYCTUMbIH KO3Q@UIIMEHT WHEPUMOHHBIX neperpy3ok (n = 1,75...4).
Bpems unkna

T,=t+t +nh+t:+¢ (33)

HE JOJIACHO ObITh OONBLIE BPCMCHH, 3aJaHHOTO TEXHOJOITHYECKUMH YCIIOBHAMHA.

IpaMmep 5

Paccuurars BpeMs 1MKJIa LIaralouiero KOHBeHepa, ecjin M3BECTHO: Macca
noaHuMaemMoro rpysa m; = 5000kr = 5 T, macca MOABHIKHOH pambl
m> = 15000 xr = 15 1, BeICOTA TTOABEMA /7, = 0,3 M; BBICOTA MOABEMA PaMBI

BMECTE C rpy3oM /; = 0,2 m; BeicoTa noaskema i = 0,4 M; anunHa pabouero xona
[ = 0,5 M; yckopeHue pabouero xona g = 1 M/C, YCKOPEHHE OMyCKaHus
dy = 4 m/c.
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Pemenne

OnpenensieM pPEeKTHBHYIO MOTBEMHAYIO CHITY IO (hopmyie (23):
Fy = k(mg +ng) =1,2(5000 - 9,81 +15000 - 9.81) =235440 H.
Onpeaensem BEINUNHY YCKOpennd no gopmyne (24):

=g _1.2.0,513000+15000 _,

i, 1, 15000

ml +m2

5 m/c?.

OnpeneisieM Bpemsi [BWKEHUS paMbl £ 10 CONPUKOCHOBEHHs C IPY30M
TpH BBICOTE MoabeMa /1, = 0,3 M o Gopmyne (25):

tlz\/%‘ :\/2-0,3:0,20
a 15

OnpenenseM CKOPOCTb pambl o Gopmyae (26):

Vv :altl :]5‘0,2:31\/[/(:.

OnpenenseM HayaJbHYK CKOPOCTb NMPH COMPUKOCHOBEHMM PaMbl C Ipy-
3o0M o opmyne (27):

vy =¥ I 3\/ 15000 =2,5m/c.
my + m, 5000 +15000

OnpeneniseM KOHCUHYIO CKOPOCTb v; NOJbEMa pambl ¢ IPy3oM 1o (op-
myne (28):

vy = V3 + 20k~ D)ghy =42.5% +2(1,2-19,81:0,2 = 2,4 m/c.
OnpenenseM BpeMs IBIKEHUA ¢'| pambl ¢ [Py3oM 0o dopmyae (29):

P 2hy _ 2:0,2
] Vo +vy 2,5+2.4

=0,08c.
Onpeaensem Bpems padouero xoaa no gpopmy.ie

t,=211a=20,5/1=1,4 mc.
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OnpejiesisicM BpeMst onyckaHusi pambl 110 popmylie (31):

s =\/2—h=\/2'0°4 =0,4c.
CIO 4

OmnpenensieM BpeMs 00paTHOTO X01a paMbl TIo (hopmyne (32):

ty =2 L:2 L ={.3e,
ng 249 81

Onpenensem BpeMs nukia mo gopmyae (33):

T,=t+t +h+6+4=02+0,08+14+04+03=238c.

3aaanue
Paccuurarhs BpeMa 1IMKJIA 1LAraKUIero KoHeeiepa.
Tabmma 7
- =
= S B = -
= = n = = = = 2 e
= S U g S E 3 F = o -+ = = =
= 2 2 gz g £ = d ; < =1 o — -
= | SE [=5&® | & [ 0 [ oL
2 = & = < o - S| 8
=
] 6 20 0,2 0,1 0.4 0,7 2 6
2 8 17 0.4 0,3 0,7 1 0,5 5
3 4 15 0,35 0,2 0,7 2 1 6
4 3 13 0,3 0,3 0,7 1 2 5
5 1 5 0,25 0,4 0,7 0,8 1,5 5

3. DJIEBATOPbDI

JUts BEPTUKAIBHOTO TEPEMCIIICHHS TPY30B MPUMCHSIIOT HJICBATOPBI, XapaK-
TEPHOH OCOOEHHOCTBHI) KOTOPBIX SIBJISIETCS COBMEILLEHUE TPAHCIOPTHUPOBAHUS C
HEOOXOMMMBIMU TEXHOJOTHIECKUMH TTPOTIECCaMy (HampuMep, CYIITKOH).

Dneeamopamiu Ha3bIBAKOT MALIMHBI HENPEPBIBHOTO JISHCTBHS, NpeaHa3Ha-
YEHHBIE AJIS MEPEMELICHUS HACBIMHBIX [PY30B (PEKe IUTYYHbIX) B BEPTUKAILHOM
WU KPYTOHAKIOHHOM (0071ee 60° K TOPH30HTY) HANPABISHHSIX.
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DneBaTopbl MOYKHO KJIACCH(PUITNPOBATE 110 CICAYIOIMIMM TTPH3IHAKAM:

— 10 THTTY TPY30HECYITIETo opraHa (puc. 7): koguiogweie (puc. 7, a, 0, 8), no-
Jaounste (puc. 7, 2) u Joxeynvie (puc. 7, 0). KoBIIOBBIE NpeAHa3HAYEHbl IJIs
TPaHCTIOPTUPOBAHUS HACBITHBIX TPY30B. MBUICBHUAHBIX, 3€PHUCTHIX (LIEMEHT, My-
Ka, 3€pHO, MIECOK, TOPd), Yrodb, Pa3TUYHbIE XUMHKATHl U T. 1.) U KYCKOBBIX, PEXKE
HATMBHBIX KUAKOCTEeH. JIIONBKH B MONEYHBIX AIEBATOPaX MOABEIIEHBI K LEMH U
MOTYT pa3rpyXarbcs B JHOOOM MECTe HUCXOASWIEH BETBH, YTO HEBOIMOXKHO A
MOJOYHOTO 3JIEBATOPA, TAE TOJKH MPUKPETIEHB! K LEMH HEMOABHKHO, MOJOYHBIE
U JIHOJICHYHBIC IKCKABATOPh! NPE/IHA3HAYUCHDBL /18 NOBEMA IITYUYHBIX TPY30B (sLiH-
KOB, OQUEK, PYJIOHOB W J1p.);

— 10 TUIly TSIOBOIO OpraHa: gewmouHsie (pUC. 7, a) u yenuvie (puc. 7, O)
¢ OJIHOI WJIKM IBYMS LICTIAMM,

— N0 YIy YCTAHOBKW 8epuKAToHble U KPYIMOHAKTOHHbIE (PUC. 7, 8),

— 10 CKOPOCTH JIBUKEHUS KOBUICH: muxoxoorwsie 10 1,25 M/c, Obicmpoxoo-
wete 10 3,54 m/c m 1o 7 M/c. B THXOXOJIHBIX 3JICBATOpax pasrpy3ka KOBRIICH
rpaBUTAIMOHHAS, B OBICTPOXO/IHBIX — IICHTPOOCKHAS

— M0 PACIOJIOKEHUID KOBIICH HA TATOBOM OPraHe. ¢ pACCHAGICHHbIMU
(puc. 7, a, 6) v comxrymeimu kosuiamu (puc. 7, ). [lepBbie TPUMEHSIOT 1 MEJI-
KOQPAKIIMOHHBIX TPY30B M HYaCTO BBITIOJHSIOT OBICTPOXOMHBIMUA. DJICBATOPBI C
COMKHYTBIMH KOBIITAMH — TUXOXOAHBIC C CAMOTCYHON pasrpy3koit. Ux npumens-
10T IS TIO/TbEMA KPYITHOKYCKORBIX M a0pa3vBHBIX TPY30B; 3aIPy3Ka KORIIICH 1Tpo-
M3BOIUTCS HACHITIAHWEM.

KoBIIOBBIE 271€BATOPE] UMEIOT CIEAYIOMUE TEXHHYECKHE MOKA3aTENU: IPo-
U3BOOUTENLHOCTE 10 600 M3/11, BbICOTAa noabeMa a0 50...60 M, CKOPOCTL IBHIKE-
HUA 10 4 M/C B 0oJiee ISl XOPOUIO CHIMYUHX TPY30B C MIPHMEHEHHEM CTISUIHAITh-
HBIX KOBILIEH.

Oneparop (pHc. 8) COCTOMT W3 3aMKHYTONO TATOBOTO OpraHa — JEHTHl 3
(uenmn), orudarolero npyuBoAHoH / W HaTsmkHON 5 OapadaHbl (M)W 3BE3A0UKH).
K neHte unam 1enu npuxpenisiOT KOBIIM 2, KOTOPBIC 3arpyKalOTCsl HACBITHBIM
IPY30M B HUXKHEH 4acTu 3JIeBaropa 6, a pasrpyKatoTcsl Yepe3 OKHO 7 B BEPXHCH
yacTu 3jesatopa. Ha HwkHem OapadaHe (3B€3404KAX) YCTAHOBJICHO HATSHKHOE
YCTPOMCTBO 4.
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Puc. 7. Tunsl 3neBaTOPOB Puc. 8. JIenTouHbIi 31€BaTOP
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JIOCTOWHCTBA KOBIIOBBIX HJICBATOPOB: MAJIBIC TA0APUTHBIC Pa3MEPBI MO CC-
YEHUIO U B IJ1AHE, MOIABEM IPY3a Ha 3HAUMTENLHYIO BLICOTY (10 60 M), IpocToTa U
HAIEXKHOCTL KOHCTPYKLMU, COXPAHHOCTh TPAHCIOPTHUPYEMOIO IPy3d, BO3MOK-
HOCTb OOECIeUEHUs TEPMETUHHOCTH. KOBIIIOBbIE 3J1€BATOPLI UMEHOT OIPAHUUEH-
HYH0 001acTh npuMeHeHus. X pauuoOHanbHO UCTIONB30BATh, INIABHBIM 00pa3oM,
AJ1 NOAbEMA JIETKUX, HE JIMIKUX, XOPOLLO ChIMYYHX, HE KYCKOBBIX IPy30B. Kpome
TOrO, UX TIPUMEHSIOT JUTS COBMEUICHUA OTIEPalnii TPAHCTIOPTHPOBAHNA ¢ TEXHO-
JIOTHYECKUMHU MPOLIRCCAMH, HANTPUMED CYIIIKA Y 36PHOBBIX JJIEBATOPORB.

YcnoreM HOPMaIBHONM paloTEI 3/1eBaTopa SIBIAETCS TIPABUIBHBIA BBEIOOD
(OPMBI U PAa3MEPOB KOBLLIEH, CKOPOCTH MX ABHXKEHWS, pa3MepoB Oapabana W
3BE3/10UCK, (POPMbI K PA3MEPOB I'OJIOBKH — BEPXHEH M 0alumaka — HUKHEH JacTH
3JIEBATODA.

Kosmu BEIOHPAIOT B 3aBUCHMOCTH OT TIPOW3BOAWTEIBHOCTH HJIEBATOPA H
THIIA TICPEMEIIIAEMOTO HACKITTHOTO Tpy3a. DopmMa KOBIICH Onpeaenseres croco-
OOM pa3rpy3kH U XapaKTepUCTUKOH TPaHCIIOPTUPYEMOTO TPy3a.

J1sl cTaimoHapHBIX BEPTUKAIBHBIX KOBLIOBBIX 3JIEBATOPOB ODLIEr0 Ha3zHa-
YEHUsI MTPUMEHSIOT KOBIIU CIEAVIOIINX THIOB amvookue (puc. 9, a) ¢ yununopu-
YecKuM OHUIgeM 1A CyXuX, XOPOLLO ChIyUHX [PY30B; METKHE C YUAUHODUYECKUM
OHieM 11 BIQKHBIX, TUIOXO ChIMYyUUX IPY30B;, ocmpoyeoisHvle (puc. 9, 6)
U ckpyzieHnvie (puc. 9, ¢) ¢ OOPTOBLIMU HANPABJISIIOIIMMHU JUIS TSHKEJIBIX adpa-
3UBHEIX TPY30B; CHettibHble Kogttt (pHUC. 9, 2) 171 OONTBIINX CKOPOCTEH (3eBa-
TOPBL MYKOMOJIBHOH NPOMBILINEHHOCTH). KOBIIN W3rOTABIMBAIOT CBAPHBIMU, JTH-
ThIMH, KJIenaHbMi. [lepenHre KpOMKA YCHIMBAIOT CTANBHBIM JIACTOM W3 MPOY-
HOW U3HOCOCTONKOH CTany WK HATLTABASIIOT TBEPABIM CIIABOM.

Bo uz0exkaHue o0parHOro Xo0ja [PU OCTAHOBKE IPYKEHOI'O 3JeBaropa
MPUBO/I CHAOKAKOT OCTAHOBAMU WJIM TOPMO3aMHU {1718 TAXEbIX 3JIEBATOPOB).

A

&0

27



-

=]

A
r
.
£
H
K
’

)

Puc. 9. Ko snesatopa: @) — ryO0KHe ¢ UMAHHAPUIECKUM THHLIEM
0) — MENKHE ¢ UHTHHIPHYUECKHM IHHULUEM; 6) — CKPYJIEHHBIE;
@) — CMEIHAJIbHBIE KOBLIU

Ha snieBaTopax ycTaHaB/IMBaKOT JOBUTENIM B Cilyyae oOpbiBa Lenu. B jieH-
TOUHBIX 3/€BATOPAaX KOBLUM COSAMHEHBI KAHATAMM, KOTOPbIE YIEPKUBAIOT UX OT
najaeHus npu o0pbiBe NeHTHI. B mpuBoaax npenycMoTpeHa yCTaHOBKA pefie CKo-
POCTU, KOTOPOE BLIKJIKOUACT 3JICKTPO/IBUIATESb [IPH OOPbIBE LICIH WIIH JICHTbI.

OT npaBUIbHO BBIOPAHHBIX CIOCOOOB 3arpy3Kud W pasrpys3Kd d1€BaTOpa B
3HAYUTESBLHONW CTEMEHW 3aBUCHT €ro paboToCcmoCcOOHOCTD. 3arpy3Ka CyXuX, Xo-
POLIO ChIMYYUX MbUICBUAHBIX, 36PHUCTbIX U MEJIKOKYCKOBbBIX IPY30B OCYIIECTB-
JsIETCA 4allue BCero 3ayeprbiaHueM. KpynHOKYCKOBbIE, TBEpAble aOpa3uBHbIS
TPy3bl, TAKWE KaK pyaa, rpaduT, N3BECTHAK, KPYMTHOKYCKOBOM Yroob W T. T1., 3a-
[PYKAT HENPEPLIBHBIM [IOTOKOM HENOCPE/ICTBEHHO B KOBILH, TAK KaK 3a4epiibl-
BaTh Takue rpysbl W3 daliMaka Q0BOJILHO TPYAHO. HEMOCPEACTBEHHYIO 3arpy3Ky
TIPUMEHSIOT MPH MaJloi CKOPOCTH IBWKEHUA (M0 1 M/C) B hyieBaTopax U COMKHY-
ThIMH KOBLLIAMH.

[1pon3BOAMTENLHOCTL 37IEBATOPA B 3HAYUTENILHON CTEMNEeHW 3aBUCUT OT
cnocoba pasrpy3kn. [lpy IBWKEHWH TPY)KEHBIX KOBIIEH depe3 pasrpy30vHBIH
OapadaH (3BE3/104KH) OHM [IOJDKHbBL ObITh MOJHOCTHHO) OIIOPOMXKHEHBI B Pa3rpy304-
HbIHA NaTpyOoK.

Pazrpyska koBiuei (puc. 10) Obiaer yenmpobencuoii (puc. 10, a), camo-
meuntoti ceoboonoil (puc. 10, 8), camomeunoit nanpasrenroii (puc. 10, ¢). LleH-
TpoOSKHAs pa3rpy3Ka NPOUCXOAUT Mo AeHCTBUEM UEHTPOOSKHOH cuibl. Takyto
Pa3rpy3Ky NPUMEHSHOT ISl MEJIKOChINYYHX IPY30B.

28



Puc. 10. CxeMbl 3arpy3Kd U pazrpy3Ku 3JIEBATOPA: () — UCHTPOOEIKHAA;
#) — caMOTeHHas CBOOOTHAA; 6) — CAMOTEHHAS HATIPARIICHHAS

Camoreynas croOO/IHAS W HANPABICHHAS DPA3IPY3KH  OCYIICCTBISIOTCS
IJIaBHbIM 00Pa30M 10/ JEHCTBUEM CWJI IPaBUTAllMKA HA 1Py3. /s ceobojiHOrO
BBICBITAHKS IPy3a TpeOyeTcsl OTKIOHEHHE KOBIIEH (puc. 9, 6). Tak pasrpyxkaroT-
CA TUIOXOCBITYYHE TPY3bl. CKOPOCTH IBVDKEHHS KOBLUEH TIPH 3TOH pasrpys3ke
0,6 ... 0,8 m/c.

[ IpoH3BOAUTENBHOCTE KOBIIOBOTO 3JIEBATOPA 3ABHCHT OT OOBEMa OTHENb-
HbIX KOBUICH g CpeAHero Ko3(UIMEHTa 3amoJHEHUS KOBLICH A, CKOPOCTH
OBIGKEHHS KOBLUIEH v, 10ara KOBLIEH f M HACKIMHOU MIIOTHOCTH Ipy3a p.

= 3,6%1»@ p. (34)

JIJis KOBLIOBBIX SJIEBATOPOBR CKOPOCTh paboyero opraHa (JIEHTbI HIH LETH
¢ KoBwIaMu) mpuuumaror: v = 04,1 M/C — JUIs TUXOXO/HBIX DJICBATOPOB,
v = 1,25...2 M/C — 118 ObICTPOXOAHBIX 31eBaTopoB, I1Iar KoBUICH OObIMHO CO-
craBnget ¢ = (2; 2,5; 3)H, H — BbicoTa koBia (puc. 9, @). Pazmepsl KoBleHk 3Jie-
BATOPOB IPUBE/ICHBI B TabJiuLe 8.
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Tabmmya 8
Pa3mep KOBLIEH C LMJIMHAPUYECKUM THULIEM

Oobem [Mupuna | Beuer Boeicora Paﬂnycu
THI KoBLIA | OTHENBHBIX DOKOBOM
. B, MM A, MM H MM
KOBILIEH g, JI CTEHKH, MM

0.8 135 94 101 31
1 160 105 110 35
2.4 200 125 135 50
[ nyOoxuit 32 250 140 150 45
7,2 350 180 200 69
14 450 220 240 70
30 600 280 310 100
0.6 160 75 100 35
2 200 86 118 39
Mestxuii 24 250 120 160 55
6,5 350 165 220 80
14,1 450 215 285 100
33,5 600 285 375 135

Koad¢uumeHT HanoaHeHKUs KOBLIEH 31eBaToOpoOB:

k.= 0,75 — nbUICBUAHBIE MaTEepHalIbl (LIEMEHT, THIIC, MEJT) U CYXHE MEJIKO3ep-
HUCTbIE MaTepUallbl (IECOK),

k.= 0,7 — MENKOKYCKOBbIE MaTepHaibl (1I1aK, MENIKHH 11ebeHb U rpaBHi ),

k, = 0,6 — BIIQXKHBIC MEJIKO3CPHUCTHIC MATEPHAITBI,

k, = 0,5 — KpYyNMHOKYCKOBBIE MaTepraibl (1IEOCHb, TPaBUii),

Ilpumep 6

OHpGIlG.HPITb NPOHU3BOJUTCIIBHOCTL 3JICBATOPDA, NCPCMCIIAKIICTO IICCOK,

Peinenue

JIns TpaHCIOPTHPOBKY TIecka BRIOUpacM MENTKHit KOBIT 00HLEMOM
-3_ 3
g:=24n0=24-10"wm".

[Tar koBweid oyner t =25 -H=25-220 =550 mm = 0,55 M.
Bei6rpaem ObICTPOXOIHBIN HIEBATOP CO CKOPOCTHIO JIBHIKEHHS v = 1,5 M/C.
Koappuumenr HanosHeHus koBuiei anesaropa — &, = 0,75,
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[TnotHocTe  mMarepuasioB  onpeaensiem no tabuuue 2. s necka rnior-
HOCTB OvaeT p = 1400 kr/M’,

7= 336w1,5 -0,75-1400 = 24 1/u.
3aganue
OnpeaenuTs NpoOH3BOAUTENLHOCTE 3IEBATOPA.
Tabruya 9
No BapuanTa IlepeMelaeMbiii MaTEpUIT

1 TTecok

2 IlemeHT

3 [Inak

4 ['paswnit

5 I'mric

§ LleMeHT

7 I'pyHT cyxoit

8 IleOeHn

9 ['paBuii

10 Ilecox

4. BAHTOBbIE KOHBEHEPbI

Bunmossie kowGetiepol TIpSAHAZHAYCHBI [T TPAHCTIOPTHPOBAHUS Ha HE-
0O0JbIIME PACCTOSHUSL NbIICBUIHBIX M 3¢PHUCTbIX HACBIMHLIX TPY30B (1IEMEHT, H3-
BECTb, MOJIOTAs TJIMHA, YTOMBHBIA WTHIO, TUIIC U T. M.), @ TAKXKe BA3KUX U TeCT000-
pasHbIX TPy308B (OETOH, MOKpas rJIMHA K JIP.) B TOPU30OHTAILHOM (PEKE B HAKJIOH-
HOM W BEPTHKAJIbHOM) HANpaBJIcHUM. BUHTOBbIC KOHBCHEPbI B TAKUX MalllMHAX,
KaK pPacTBOPO- U OETOHOCMECUTENH HENPEPLIBHOTNO OSHCTBUS BBIMOJHIIOT OAHO-
BPEMEHHO TEXHOJIOIMYECKYIO (IIEPEMELIMBAHME) M TPAHCIOPTHYIO (PYHKLMH.
HMHoraa ux Mcnoib3yrT KAK IMMTATENM, HANPUMED, B NOIPY30UHbIX U APYIHX Ma-
1Hax. [1o HanpaBiIeHHUIO TPAHCIOPTUPOBAHUS I'PY30B BUHTOBBIE KOHBEHEPBI Obl-
BAKOT COPUOHMAIbHBIE N 6EPHIUKAILHYIE.

[IpeumMyliecTBa BUHTOBBIX KOHBEHEPOB. MPOCTOTA KOHCTPYKLMMU, HECJIONK-
HOE OOCIY:KMBAaHHUE, HANEKHOCTH B JKCIUTYaTallUH, TePMETHYHOCTE — TPAHCIIOP-
THPOBAHUE TPY30B MPOWCXOJNT B 3AKPBITOM KEJI00€, UTO 00CCIICUMBACT 3aAIINATY
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UEXOB OT MbUISILIUX, FA3HPYIOLIMX H TOPSYUX MaTepranos; HeboIblIHe radapuT-
HbIE PA3MEPDI; PA3IPY3KA MOXKET OCYLLIECTBIATHCA B JIOOOM MECTE KOHBEHEpa.

HenoctaTky: 10NOAHUTENBHOE APOOASHUE XPYNKOrQ rpys3a; MOBbILLIEHHbINA
Pacxo PHEPruu BCASACTBHE TPEHUA TPAHCTIOPTHPYEMOTO Tpy3a o skenod v aona-
CTH BUHTA, CPABHUTENILHO HeOOJbILIAsS IPOH3BOAMTENLHOCTD (710 200 M/4); Masas
AJIMHA TPAHCIOPTUPOBaHus Ha oauH npusoa 30—40 M (a0 75 m).

BunToBoii koHBelep (prc. 11) COCTOWT M3 HEMOABHKHOTO Kenoda 7 ¢ mo-
JYUHJIIMHAPHYCCKUM JHHULICM, BaJla 8¢ YKPCIUVICHHBIM Ha HCM BUHTOM 9n [IPHBO-
na /. Baa vCTaHOBNEH B KOHLEBbIX NOALUMNHUKAX 2, 6. Tak kak Ban OoNbLUOi
IJTMHBI, TO €r0 BBIMOJHAIOT COCTABHBIM, H B MECTaX COSTNHEHHA OH MOAASP/KHBA-
CTCA MNPOMCIKYTOUHLIMH  TTOAWNWITHUKAMH 4j NOABCUWICHHBIMH K [TONCPCHHbIM
njaHkaMm »enoda. B 01HON M3 KOHUEBBIX ONIOP BMHTA YCTAHOBJIEH YIIOPHBII N0-
WWMHAK, BOCMPUHUMAIOIINEI TPOAONBHBIE VCHIWS B BHHTE. Kenol® 3aKkpbIT
KPbILIKOH 3; B HEKOTOPbIX KOHCTPYKLMAX NPEAYCMOTPEH MECOUHbIA 3aTBOP.
HacbinHo#i rpy3 nogastes yepes K B KPbILLKE 5 U NEPEMELLACTCA BUHTOM M0
AE00Y K Pa3rpy30uHbIM BOPOHKAM — NPOMEKYTOUHOH {0 niv KoH1EBOM /7, ne-
PEKPBITHIX LIMOSPHbIMU 3aTBOPAMM.

JKenod cocToNT M3 OTAEMbHBIX CeKIIUH ITHHON 2 W 4 M, H3TOTOBIIEHHBIX U3
JMCTOBOMH CTaJIM TONLIMHOMH 3...6 MM,

[1o uncny cnupaneil BUHTHL ObIBAOT OOHO-, ABYX- U TPEX3aXOAHbIE C Npa-
BbIM W JIeBbIM HanpasieHHeM HaBWBKH. [IpOW3BOAMTENIBHOCTE MHOTO3AXOIHBIX
BUHTOB QOJIbLIE, YeM O/IHO3ax0/IHbIX. BUHTHI nojpazaessitor (puc. 12) Ha crrou-
note (puc. 12, a), aenmounsie (pyuc. 12, 6), paconnsie (puc. 12, ) u nonacmmote
(prc. 12, 2), 1 TPUMEHSIIOTCS OHW B 3aBHCHMOCTH OT BHAA TPaHCTIOPTHPYEMOTO
HaCbIMTHOTO IPy3a.

i

Puc. 11. BunToBOH KOHBEHED

32



CTeneHb 3anoyHEHUs kenoda A8 pas3/MUHbIX MPY30B MOKA3aHA HA PUCYH-
ke 12, 0.

HanpassieHue nBuxeHus rpysa B koHBelepe (puc. 12, e, o) 3aBUCUT OT
HanpaseHUus BpaLLEHUs BUHTA W HAMIPABJICHU BUTKOB BUHTA.

CrIoWHBIM BUHTOM TPAHCTOPTHPYHOT CHITYYHE TPY3bI (LIEMEHT, Me, CYXOii
MECOK, MPaHyJINPOBAHHbBIH LI1AK), @ JCHTOYHBIM BUHTOM — MEJIKOKYCKOBBIC TPY3bl
(rpaBuii, WaK HErpaHyJaupoBaHHbIH). 1Ipou3BoauTensHOCTL 30eck Ha 20...30 %
MEHBLUE, YEM CO CIITOLIHBIM BUHTOM. TecToo0pasHbIe H MOKPBIE MPY3bl TPAHCTIOP-
TUPYIOT (PACOHHBIM WJIK JIONACTHBIM BUHTOM. BUHT COCTOUT U3 OTIE/IbHBIX CEK-
i gnuHoi 1,5, 3,0 M U yCTaHaBIMBAETCA ¢ OAHON CTOPOHBI B YIIOPHbIA NOj-
LIWATTHAWK, & 0719 PEBEPCHPYEMBIX KOHBEHEPOB — C ABYX CTOPOH. CTBIKM CEKUNH W
BMHTOR HE JIOJLKHBI COBMAAATh, J[MamMeTp KOHBEHEPHOrO BUHTA HAXOHMTCA B Mpe-
nenax 100..800 mMm. [IpuBoa peayKTOPHbLIA U COCTOUT U3 ABUrATENs, PEAYKTOPA,
My(Qr.

3arpy3ka OCYIIECTBIIARTCS Yepe3 JIKK B KpbllIKe xkeno0a. Pa3rpyska Moxcer
TIPOU3BOANTECA B PA3JIMYHBIX TOUKAX 110 AMHE KOHBeWepa yepes WwrdepHbie 3a-
TBOPbI.

PenykTop nprBoaa COSMHEH ¢ BaJlOM BUHTA YPABHUTENLHOM My()TO#, a Bal
ABUTATENS ¢ PEAYKTOpPOM — yripyroit mydroi. HKenod koHseiiepa W3roTOBIEH W3
JINCTOROM CTaIM TOMIMHON 3.6 MM, 11 TPaHCMOPTHPOBAHUS a0pa3UBHbBIX U T'O-
pauux (1o 200 °C) rpy30B NPUMEHSIIOT YYTYHHbIE Kenoda.
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fpaton!

Puc. 12. KOHCTPYKLMS JIOMACTHBIX BUHTOR: () — CIUIOLUHbIE, 0} — JTEHTOUHbIE,
) — hacoHHBIE, &) — TOTIACTHHIE, ) — CTCIEHP 3aTIOTHEHMS Kem00a;
e, M) — HATIPaBJICHHUE ABICKCHHUA TPY34

JITs TpaHCTIOPTUPOBAHNS HEKOTOPBIX CBITYYUX TPY30B (HallpUMEp, [IEMEHT)
MOTYT NPUMEHATH TAKOKE BEPTUKAIIBHBIC BUHTOBBIE KOHBEHEPH! (pUC. 13) BBICOTON
10 15 M. JIBU3KEHME POMCXOAMT 33 CUET CUJI TPEHMSL MEXKILY IPY30M M KOXKYXOM,
BO3HHUKAIOUIAX TOJ AEHCTBUEM TIEHTPOOSIKHON CHIbL. JUIS NMUTaHKAS W TOANopa
MATEPHANIA BEPTUKALHOIO KOHBEHEPA BHU3Y YCTAHABJIMBAKT BUHTOBOH IOPU30H-
TaNbHBIA KOHBEHED.
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Puc. 13. I'opu3oHTaTEHO-BEPTUKATEHEIN BUHTOROM KOHBCHEP
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[Tpon3BOANTENLHOCTE BAHTOBOTO KOHBEHEPa ONpenesaeTcs
[N=36F -v-p-k (35)
3
Tae F — ToTiepevHoe CeUeHHE MOTOKA MaTepuaia, M, v — CKOPOCTh IBIKEHHS
3
Marepualla, M/Cc; p — IJIOTHOCThL MaTepUaIoB, KI/M™, &k — KO3(PPUUHUCHT CHWKE-
HUA MPOM3BOAUTENLHOCTH.

JIna BUHTOBBIX KOHBEHEPOB MIOLIAAbL MOMNEPEYHOTO CEUSHHS MOTOKA Ma-
Tepuana:

F=nD%,/4, W, (36)

rae D — quamerp BuHTa, M (o 'OCT 2037-75 D = 150; 200; 250; 300, 400,
500, 600 wmwm), Lk — xo3(UUMEHT 3aMoNHEHWA keqoda marepuanrom
(k, = 0,25..0.4; nmpuueM MeHBIOWE 3HAYEHWA TPUHWUMArOTCA ans Oomee abpa-
3WBHBIX MaTepuanoB), v = Sn/60 — CKOpOCTE OBKEHUS MaTepHala BAOJb JKe-
noba, M/c; S — miar BuHTa, M (S = (0,8..1)D, M), n — yacToTa BpallleHWS BHHTA
3a | mMue (7 = 40... 120 mun™'; GoMBIINE 3HAYEHAS TIPHHAMAIOTCS 1A XOPOLIO
CBIMTYYWX MaTepUasoB; MPH TPAHCTIOPTHPOBAHWHA MATEPHAIOB B KPYTOHAKIOH-
HOM HanpaBJICHUN, T. €. IpH a = 65..75°, n = 256...300 mun™).

[TpOoM3BOAUTENILHOCTE HAKJIOHHOINO BMHTOBOIG KOHBEHEpa CHWXKACTCH C
YBEJIMUYEHHEM yrila HakioHa. KodpPUUMEHT CHUIKEHUS MPOU3BOAMTEILHOCTH
HakJIOHHOTO 1Heka & = 1 npu a = 0° k= 0,9 npu a = 5°, k = 0,8 npu
a=10%k=07npua =15°k=0,65 npua = 20°.

JluameTp BUHTA NMPOBEPACTCA M0 KPYMHOCTH TPAHCMOPTHPYEMOro Mare-
puana: D> (4 ... 6)d, .. s psaosoro marepuana; D > (8... 10) dy JU18 copTH-
POBAHHOI0 MaTepUana.

Ipumep 7
OnpeaenuTs NPoU3BOAMTELHOCTE BUHTOBOIO KOHBENEpa A/ TpaHCcnop-
TUPOBKH CYXOil [VIMHbI,

Peluenue

OnpenenseM MIolIaab NOMEPEYHOrO CEYEHUA NOTOKA MaTepuana Mo
dopmyre (36). MprauMaeM cremyromne 3HadeHnus: n = 80 MuH ' — WacToTa
Bpawiennd BuHTA 3a 1 MuH; D = 250 mm — nuameTtp BuHTa, £, = 0,3 — K03(Pu-
LMEHT HAMOJIHEHHSA Keto0a MaTepranoM.

F=80-02503/4=0375M"
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OnpenensgeM CKOPOCTh ABMKEHUS MaTeprana Mmpu YCIOBHH, YTO Iar BUH-
TaS =0,5D=0,5-0,25=0,125m. v =Sn60 =0,125 - 80/60 = 0,17 m/c.

Onpegensem NPOU3BOANTENLHOCTL BHHTOBOMO KOoHBeHepa o dopmyne (35).
[TpunuMaem creayrowne 3nadenus: £ = 1 — KoOPPUUAESHT CHUKEHNA MMPON3BO-
TATETLHOCTH, p = 1200 KT/M' — MITOTHOCTH MaTepuanos (cM. Tabi. 2).

I=36F-v-p-£k=36-0375-0,17-1200-1 =275 1/u.

3aganue

OnpenenuTsb MPOU3BOMTSILHOCTL 3/ICBaTOpA.

Tabauya 1)

No BapuanTa

[lepemeracmelii MaTepun

1

Tlecok

LlemeHT

Hlnak

TpaBuii (dygex = 60 MM)

['iHa cyxas

LlemenT

['pyur cyxoit

[lebeHb (0 = 80 MM)

ol ol wa|o| k] =] w| o

I'paBuii (dyee. = 30 Mm)

o

[lecok
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KoHTpoJibHbIE BONPOCHI

1. Kakue Tunbl KoHBEHEpoB Bbl 3HacTe?

2. JlaiiTe CpaBHHUTENBHYIO XAPAKTEPHCTHKY JICHTOUHBIX W LIEMHBIX KOH-
BCHEPOB.

3 M3 kakuX 3AEMEHTOB COCTOUT NPUBOJHAA CTAHLIUSI KOHBEHEpa?

4. Kakue THTIBI JIEHT UCTIOTB3YIOTCA B JICHTOYHOM KOHBElHepe?

5. Kak onpenengtor MOIHOCThL ABMIaTes MPUBOJIHOI cTaHIIMK?

6. UTo NOHMMAKOT MOA TEPMUHOM «COMPOTUBJICHUE NPUBOAHOrO Oapada-
Ha»?

7. Uem onpenensercs napaMmerp pasmMepoB BbIIIYCKHOIO OTBEPCTUSA OyH-
Kepa?

8. Kakne Tunel OyHKEepHBIX 3aTBOpOB Bl 3HaeTe?

9. C kako# LeNbl0 PACCHUTBIBAETCSH CEKTOPHbIN 3aTBOP, NEPEKPHIBAIOLIMIA
OyHkep?

10. Kakre KOHCTPpYKUWH CYCKOBBIX TOTKOB Bbl 3HaeTe?

11. Kakue 0CHOBHbIE pacueThl MPOBOAAT A LIATALIUX KOHBEHEPOB?

12. VkaxxuTe 001acTs TPUMEHEHNS MAralolnx KoHBelepos.

13. OxapakTepu3yiiTe 0COOCHHOCTH 3/ICBATOPOB.

14. Kak onpenensercs npou3BoAUMTEILHOCTD 3JeBaropa’?

15. Uewm onpenengeTcsa BHIOOP KOBINOB AN dNeBaropa?

16. UTo nOHUMAKOT Noj TEPMHHOM «KO3(PPULUMEHT HAMNOJIHEHHUS KOBLLESH
31eBaTOPOB»?

17. Kaknie TAITBI BAHTOBBIX KOHBEEepoB Bol 3HaeTe?

18. Ykaxute 06J1aCcTh NPUMEHEHHUSI BAHTOBBIX KOHBEHEPOB.

19. UTo noHUMAKT NOA TEPMUHOM «KOIPPUUUEHT CHMKEHUS MPOM3BO-
ITATETBHOCTHY?

20. Kak onpenesisercs miolaib nonepeyHoro CE4eHus noroka marepuana?

21. OT Kakux MapaMeTpoB 3aBUMCUT 4AaCTOTA BPaUICHHUS BUHTA BUHTOBOTO
KoHBekepa?

22. Or Kaknx napameTpoB 3aBHCHT IMAMETP BUHTA BUHTOBOIO KOHBElepa?

23. Kak onpeaensaeTcs Npou3BOAUTEbHOCTbL BUHTOBOIO KOHBeHepa?
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