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PA3JIEJ 1

I'PAB M TALLHMOHHOE
OBOTAIIEHUE

Taasg 1

Teopernyeckne OCHOBHI

§ 1. ObmHe NpHAUHNLL
pas3jieseHHs] 4aCTHI
NPH rPABHTALMOHHOM OGOTALICHHH

I'paBuTanHOHBBIME NpolecCAMU 0GOTAMEHHS Ha-
3HIBAKOTCA NPOLNECCH, B KOTOPHIX pasjeficHHe
MHHEDAJNLHBX WYaCTHI, OTJAHTAIOIIHXCA MNJIOT-
HOCTBIO, pasMepoM HJu QopMoi, 00ycJIoBIAEHO
pasinuHeM B XapaKTepe M CKOPOCTH HX pBHKE-
HHA B cpepe oA gefdcTBHeM CHJIL THIKECTH H CHJ
COMPOTHBJ/CHHA .

K TrpaBHTalHOHHEIM [POLECCAM OTHOCHTCA
OTCajika, KOHUEHTpalH# Ha Crojax, oforame-
HHUE Ha IJW03ax, Xenofax, BHHTODHX Cellapato-
pax, ofioralleHde B THAMENHX MXHAKOCTAX H
cychmen3ufx ¥, FpaBHTANMOHEAS KJaccuduxa-
ubsl (cM. paspen 111 mepsolt kEurm Cripasou-
HHKa), Crymg¢HHe Nyasnel (cM. pasgex 11
TpeThe#l KHurH CHpaBoYHHKA) H YACTHYHO IO«
MBBKa DYA.

B kauectse cpejni, B KOTOPOH oCymecTBseTes
FpABRTALHOHHOE  00OTaineHHE,  HCIOMB3YIOT
BOAY, BO3;IYX, TAMKeEJNBE CYCTeHIHH H MHAKOCTH.

Pajpenenue uacTunm [pH  TPABHTAIHOHHOM
OGOTamERAH OOBIUHO NPOHCXOTHT B ABHKYmelica
cpefe ¢ [FOCTAaTOMHO OOJLIUMM COAEpIKAHHEM
TBEPACIO. B 3THX yCAOBHSX Ha HAaCTHUH KpoOMe
CHJIL THXKECTH JeHCTBYIOT CHJIHL:

TAAPOAHHAMHYCCKHE (NORREMHAR CHJIA H CHJAA
CODPOTHBJAEHHST NPH OGTEKAHHY YaCTHI MUAKO-
CTBIO);

BOZHHKAIONIHE IPH CTONKHOBEHHH YACTHI H HX
TPERHH;

TPEHHA YaCTHIL O JHO HJH CTeHKH MAaLUHHH,
B KOTopoH ocymwecrsiaserca oboramekue,

Onpefensiomedl cmioi ABAAETCA paBHTa-
LHOHHAA, XOTA €8 AelCTBHE HEMb3A PACCMATPH-
BaTh M3CJHPOBAHHO OT APYTHX YKA3AHHHX CHJ,
I'paBurauncsnan cuia onpegenseTes Maccofl
TeNia M YCKOpEHHEM CBOCONHOIO NajeHHd g.
Coofimenne 4acTHUAM 3UAKONEPEMEHHLIX CHM-
METPHYHLIX YCKOPEHHH (HanmpHMep, ¢ HOMOLIbIO
BHOPALIHKHA) CO CpegHHMM 3HaueHieM GOAbDIC g
HeH30eKHO YMEHbIUAST BJIHAHHE [DABHTAIMOH-
HOTi CHJBI, YBeJHUHBAA TIEpEMENTHBAHUE YACTHIE,
4TO B KOHEUHOM cueTe JWIKHO IIPHBOJHTH

* R HeKOTOPHX ClyYasix QGOTalUEHHE B TAMEbI X
CYCNeH3HsX NPOHABOAHTCA B [todle UeHTPOGEKHL X
CHJIL

K YXYJAenio npougcca pasgenendd. ITostomy
B NPHMEHNAEMLIX HA NPAKTHKE TPABUTALHOHHEIX
MallHHAX H aNnapatax (32 HCKNIOYeHHeM [1po-
MBIBOYHHIX MAIlHH), YCKOPeHHE, coobiuaemoe
BHELIHHMH CHAaMH MacTHLAM, KaK NpaBWIO, He
TIPEBOCXOAHT YCKOPEHHS CHJH TAMECTH.

B rpaBntaumowHol mallHHe (anmapaTe) ya-
CTHLH pYEM TPAHCHODTHPYIOTCS BAOAbL  Hee
BOZOH, BO3AYXOM WIH € DOMOWBIO BHGpALHI
IIOBEPXHOCTH, HA KOTOPOH NpOH3BOAHTCH ofora-
lienHe, OAHOBPEMEHHU NEPEMEIIAACk B BEPTH-
KaJIbHOM H/TH GJTH3KOM K HeMY HalpaBJeHHH 001
ACHCTBHMEM CHJIBI TAXECTH. Pacnpenefienne ua-
CTHL TIC BHCOTE NOTOXKA, ONpEeRendloniee HX
pasfelieHHe, NMpPOHCXOJHT B COOTBETCTBHM ¢ HX
KpYITHOCTLIO, IIOTHOCTEIO H opMoll B peayin-
TaTé COBMECTHOTO JAEHCTBHR YKA3aHHBIX CHJIL
[Tpe clnnakomofi KpynmHOCTH R QopMe uacThm,
pasfesicHHe IIPOHCXOZHT TEM YCMelllHee, d4eM
GONbIIE pA3RHIA B TWIOTHOCTAX pa3neAfieMblx
MHHEPATOB, MOKHG BHACAHTD ABa BHAA pasjene-
HHSl YACTHI -— THIPABJAHYECKOE W cerpera-
IHORHOE.

F'nppaBnuEuecKHM Ha3HBAETCH pas-
HeJIEHHE YACTHI, [PH KOTOPOM CHJIL B3aHMOJRH-
CTBHSl MEX[Y YaCTHUAMH MaJbl IO CPABHEHHIO
C THAPOAHHAMHYECKHMH CHJAaMHM, T[Hapasinde-
CKO€ paspelleHHe NMPOHCXOAHT MO 3aKOHAM CBO-
fOmHOrO M CTECHEHHOIO NMAZCHHA YACTHI, (CM.
pasgen 111 mepmoft kumru Cnpasounuxa), [Ipw
PaspefeHHH GoJee KPYNHBIE YACTHIIL, HMEOIRE
GoNbIUIYI0 CKOPOCTE CBOGONHOIO NANEHHS, pac-
NOJAraTes, KakK npPaBRAO, HHMKE THPABJH-
HeCKH MEHee KPYTIHLIX; B CTECHEHHLIX YCJIOBHAX
NpH GONBIIOH OfbeMHOM KOHUEHTpAIHH YACTHI
THAPABJ/IHYECKH MEJKHE Y4CTHOEL MOCYT pac-
NOkAraTbCsl HHME KPYTHHX,

CerperajguoHHuEM (cerperanueit)
Ha3HBAETCA Pa3feJieHHe YAaCTHI B VCIOBHSIX HX
CONPHKOCHOBCHHS, IPH KOTODHIX CHJN B3adMO-
REHCTBHS MEMAy YacTHIAMH NIPeOGAafaloT Haj,
FHAPOAHHAMHYECKHMH, CErpEralHs MOXeT mpo-
HCXORHTL [OA BJIMAHHEM BOIMYWANIIHX CHA
[I€PEMEHHOTO HATPAB/ACHHA, BO3HHKAIMUX MPH
KonefaHEsSX CPeiH, B XKOTOpoll nmponaeoanTCs
oforameHue (OTCagOMHHE MAalHHH), WMAH NPH
KoJleGaHMAX pabouell IOBEPXHOCTH annapata
(KOMIEHTPAIHMOHNLE  CTONH, BHOPAIMOHHHE
LUIK3H). JKCIePHMEHTANBHO YCTAHOBJIEHO, 4TO
NIPH CerperalHH YacTHL OJHHAKOBOH NJAOTHOCTH
MEJIKHE YaCTHOE PacHoNaralTCd HHME Kpyn-
HLIX; [IPH CerperamuH 4acTHL Pa3anvHol maor-
HOCTH B HHMKHEM CJOE pacloBaTaloTed MeJKHe
THHE/ILE YaCTHIH, HAL HHMH — CJOR KPYIARBIX
TAMEJNEIX HACTHI C MEJKHMH JeTKHMH, B BCpX-
HeM )0 — XpyNHbe JAerkHe dactuosl. Cko-
pOCTL pacCJaHBAHHA TIPH CETPETampy YBeJHYH-
BaeTCAd ¢ MOBLIUCHHEM KPYITHOCTH H pasHOCTH
B IMIOTHOCTHX pAa3AeAsieMblX HacTHI[, HHTEHCHB-
LOCTH BufpanHd H yMEHbUIEHHEM TOJIULHHb}
cacg. OHa 3aBHCHT Takxe oT GopMbl uacTull.
llaGmwpaeMoe 1pH  CeTperamMH  BCIABIBAaHHE
KpYNHHX Tel B KojeGaiomercs cpege, cocras-
JEHHOH H3 MCJKHX YacTHI, OGBCHAETCH TEM, UTO
CHJIa CONPOTHB/ACHHA NPH ABHMKEHHH KPYTHHX
YACTHL, BBepX MEHBINE, YeM IIPH ABHIKCHHH HX
BHH3 [37]. Cerperamus npoHCXORuMT TaKHe H
6e3 BUOpaUH# B MOTOKAX AYJABMH C GOJbIUHM
COAEPKAHHEM TBEPAOrO, TEKYIIHX [I0 HaKJIOH-
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Puc. 1.1, PacnpefeaeiHe TANKEAME H ACTKHX MACTHI,
A0 (@) n nocae (6) paspeneHHs CMECH:

Hy — BHlcoTa cMech Jo paskefdenus; o, u Hy—
BRICOTA ¢J0S8 COOTBETCTBEHEG TAMETHWX H JErKEX
qACTHL,

HpIM  TOBEPXHOCTHM, NpH CKOJLXKEHHH APYT
110 ApPYry CI0€B YaCTHI, PACHOJIOMEHHBIX Ha
PAIMHYHOM pACCTOAHHH OT TBEPRAOH NOBepX-
HOCTH 1 MEpPEMEalOmUXCA ¢ PAa3JHYAOH CKO-
poctelo. TIpH 3TOM BOSHHKAIOT ACNMOJHHTEILHLIC
«CHJILl, 3aBHCALIHE OT TIPAAWEHT4 CKODOCTH,
O6YCJI0BAHBAIOIMHE NPEHMYIIECTBEHHOS ABHMKe-
HEE BBepPX KpymMHbIX dactuy [82]).

Cerperaiius HMeeT 3HaYeHHE LAF TeX IPaBHUTa-
IHOHHLIX TIpOMECCOB, MNpPH KOTOpHX ofheMHoe
COAEpXaHHE TBEPAOTO B NYJbNE JAOCTATOYHO
BeaHKo {40—50 %). K takum npoleccaM oTHO-
CATCSA, HampHMEp, OTCAAKA, KOHUSHTpanHMs Ha
CToMaX M B CyHMHpalomHuxca xenobax, Jins
TIPOMBIBKH ¥ OQOOTAlIeHHA B TAME/IHX CyCheH-
3HAX (3a HCKJOYenHeM oforammeHHS Ha BHOpO-
X®enobax) cerperanHa HE HMeET CYUIECTBEHHOTO
anaveHuna. [IpH rpaBATAlHOHHOM OfOrammeHHH
4acTO B OAHOH MaDIMHe COYeTalTcs ofa Npo-
Ilecca — FHAPABAHYECKOE pa3fefieHHe ¥ cerpe-
rauis.

I'paBuTangOHHBIE MpOHECCH ABAANTCA Mac-
«OBBIMII, B HHX OAHOBDCMEHHO yUaCcTByeT GOdih-
{110€ KOJMYeCTBO YacTHIl, HH3HYCCKHE CBONHCTBA
KOTOPBIX (IJIOTROCTb, pa3Mep, (popMa) HaMeHHA-
10TCA, KaK [paBHj0, HE CKAuKoOOpa3HO, a He-
TIpEPHBHO B OTPeReCHHHX HHTEPBaTax. Macco-
BOCTh H HAJHUHE ¢HEYNOPAAOUEHHOIOY NepemMe-
{UMBAHNS, BH3BAHHOTO TYPOYJACHTHHMHA yJibca-
1AAMH cpefbl K COYRAPEHHSIMH 9ACTHI, T03BO-
JAI0T XApaKTePH30BATb ['DABHTAHOHKEIE Mpa-
UeCCH KaK «KBASHAHGGYSHIO YaCTHID, NTPOHCXO-
JAILYIO B NOJAX CHJIL TAMECTH H FHAPORHHAMH -
gecknx, [Ipn sTOM KpOME 3aKOHOMEpPHOrO nepe-
MEIEBHst YACTHIL, MPHBOAAMIETO K HX pasjelne-
HEIO, Halaopaercst ciyyaffHOoe nepememeHHe,
HApYIIZIOUEE pA3fe/eHHE W CYIECTBEHHO 3a-
Mepafomee npopece. Kak MOKajWEBAKT HCoJe-
mosakEf [57, 66], chayuafinbe nepeMemenus
fIpH TPaBHTALHOHHEIX TpoiteccaX MORYHHANOTCH
CTATHCTHYECKHM 3aKCHOMEDHOCTSM.

B rpaBHTAnMOHHLIX amnapataXx H MalIHAX
pasfeseHHe HaCTHI[ NPOMCXOQMT B Da3pLiXjeH-
HBIX CJI0fIX, B KOTOpHX TBEpAble HaCTHHE HAXO-
ARTCH BO B3BEIIEHIIOM COCTOAHHH, OOYCJIOBJIH-
BAEMOM BO3JEHCTBHEM Ha HHX JKHJAKOCTH, rasa
HJAH BHOPHPYIOIMX TBEPAHX cTeHOK. ToJmmuHa
B3BEHIGHHHX CJ0eB KOJIeGleTcsl B WIHPOKHAX
fipefesax — OT HEeCKOJILKHX MeTpoB (TAKedo-
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cpeHLIE cenapaTOpHl, CIYCTHTENH, T PABHTALHOH-
HBle KJ4CCHOHKATOPH) 10 MHIJHMETPOB {KOH-
HeHTPALHOHHBIE CTONH, IIVTH036I).

DHepreTHuUecKasd TeEODPHST pas-
peaeund uwactTHL Illpn pasgenenen
B M0G0l TPABHTANHOHHOH MaIUANE B3IBECH
MHHEDANLHEIX HACTHIL B KHAKOCTH NPHOJIH-
JKEHHO MOXMHO PACCMATpHBATh KAaK MeXaHHYe-
CKYIO CHCTEMY Teli, HAXOEAIWYIOCS B TIOAe CHITLI
TAXKECTH B HEYCTQHUMBOM PaBHOBECHH,

Takasn cucreMa o6JafaeT ToOTEHUHAJAbHOH
3HEpPrHEH, BeJHYEHA KOTOpOH INpPH YCHAOBHH
PAaBHOMEDHOCTH pacTpelieseHHa YacTHI, Pasnnd-
Ho#t MJACTHOCTH A BHICOTE B3BECH OfpeneRserTca
BbIpAXKEHHEM

Ey = 0,550gH3, (.Y

rje 5— IAOUEJAh TOPH3OHTANLHOrO CEeYeHHS
KaMephl, B KOTOPOH FfIPOHCXOAMT pa3feqeHHe;
¢ = (1 —m (pr-— pm} -— OTHOCHTEAbHaA
ILIOTHOCTL B3BECH; 1 — KO3GMQHIHEHT paspHix-
JieHHs B3BecH (00heMHOE cofepKaHMe KHAKOCTH
BO B3BeCcH}, pr., O — [VIOTHOCTb COOTBET-
CTBEHHO TBEpIAbIX TACTHI {CpeAHERaBelleHHAN)
H XHEKocTH; Hy — BricoTa BaBecH.

B3Bech cTpeMHTCH 3aHATH MOJAMKEHHE yCTolt-
YHBOTO PABHOBECHH, AOCTHIAEMOE, COMMIACHO
npuHoKny JupHXAe, OpH YCHROBHH MHHYMAAL-
HOCTH €& AOTEHIHAJNbHOHR 3HeprHH., 3TOMY YCIO-
BHIO OTHeYgeT pasjesieHHe B3BECH Ha CJOH,
B HIXHHX H3 KOTOPHWX COCPEAOTOMHBANTCH
OpeMYECTBEHHO  YacTHOE! fodbluefi  nJoT-
HOCTH, 4 B BepXHHX — MeHsluedl, Kax npasnao,
pasgefienne p3Becedl B TPABHTALHOHHMX MPO-
meccax oforaieHHsd MPOHCXOAMT € YMERbIIE-
Hyem MOTeHNHANBHON 3Hepriy cHetemtl, Qnnako
B VCTOBHAX CECpPeram¥H  BOIMOXKHEL ClIYyYaH
(o6HuHO TpH yCKopeHHsX OOJbUIMX g), KoTAa
¢BCIIVIEIBAHHE» KPYIHbIX YaCTHI B CJ0€ MeJIKHX
MPOMCXOAHT NPH YBeNHYEHHN iIOTEHIHaIbHOMA
sHeprau cucremnl [371]

3MEHeHHE JIOTEHIHAMbHOH FHepThir B3BECH
YACTHL ABYX IAOTHOCTEH B pe3y/LTATe NOJHOIO
paspenennn Gyfer pasuo (puc, L1)

AE = [0,506H% — 0,50, H] —
— 03 (Hy + 0,5Hy) Hg] gs, (1.2)

rae G, Uy H O, — OTHOCHTEJNIBHA® IJIOTHOCTB
COOTBETCTBEHHO BCeH B3BeCH AQ DA3feNeHHA H
ee yactell nocse pasgeseHHs.

MMockodbXy npu pasfeseRHH 4acTHIl IOTEH-
IHafbHAs 3Heprus AOMKHA  YMEHBLUATHCH
(AE > ), B3 paBeHcTRa (1.2) € yUETOM NOCTOSH-
cTBa O0REMa H Macchl MacTHI, CMECH O H MOcae
pasfeNeHAs MOJYYaeTCA CAELYIOWIEE YCAOBHE
paspe/enusl B3BecH dYACTHIL ABYX [WIOTHOCTEH
B ID3aBHTAMHOHHOM TOJE:

01 > Ku,, (1.3)
rfe
K= (2H;+ Hy— Ho) Hyl (Hy — Hh) Hy. (1.4)
Ecin ofmad BHCOTA BIBECH NPH Da’lfeNellHH
He uaMensiercs (Hy = Hy -+ Hp), 7o K =11
nepagencrso (1.3} npuMer BHR
q; > O, (1.5}
Yenosre AI.S) IKCTIEPHMEHTAIBHO YCTAHOB-
aedo I1, B. Mamenxo [44 ) npn usyuenn pasne~
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JeHHR UYacTHI, B3IBCIIEHHHX BepPTHKAJbHEIM
NOTOKOM MHMAKOCTH.

KamecTseunyio cueHKY rpaBHTAIHONHOTO NPO-
mecca pasBefeHHA TEOPeTHUeCKH MOMHO INIpo-
H3BOAHTL TO BEJAHYHMHE OTHOCHTENBHOH YOHUIH
noTewnManbHOR 3Heprun AE/E,. Tlocnepuee
BJas yCJIOBP[]‘:I NOJHOTO paﬂﬂe.ﬂeHHH AByXKDM“O-
HEHTHOH CMeCH ONpenemsieTcsi H3 COOTHOIEHUH
[37]

AE/Ey= (flap — 1} L (1 — o)/ [pex +
+ (t —a) L1 (1 — &) &l -], (L.6)

roe ky = (! — m)/(1 — my) — OTHOmEHHE
OfBEMHBEIX CO,[[EpX(aHHI‘:{ TBEDAOIO BO B3BECHX
MIOCNIe  pajfieNeHHd; p = (p,rl — pm)/(p_rz -
— Pxe)i {=0p, /Pp,i @ — MACCOBOE COLEpKAHHE
1 u
KOMIIQHEHTa I[VIQOTHOCTLH) pTl B HCXOOHOH CMECH

(P-r[ > p,r’), AOJH ef.

YeM Goawwe AE/E,, TeM ycnemhbee JoMmeH
IPOMCXOAHTL NpOHEcC pazgedenus. ARaaus
Bupaxesns (1.6} mnokasmBaer, uto AE/E,
VBe/HMYHBAETC C YBeJHueHHeM k; d & (npm
NOCTOAHHOM 3uaueHnn p, ). Takum obpasom,

C MOBHINEHHEM pasHOCTH ILIOTHOCTER (mpH
TMOCTOAHHHIX pasMepax) WIH Pa3MEPOB YacCTHIL
(NPH TOCTOAHHBIX IIJIOTHOCTAX) PA3feJNEHHE HX
AONAKHG  VAYYLIHTBCH, YTO NOETBEPKAAETCS
npakTHKOH oforamenns,

3aBucuMocts AE/Fy OT & MMeeT MakCHMyM
TIpH HEKOTOPOM CPEeAHEM 3HAYEHHH COREpHaHHH,
HaXORAMEMCA B npefenax 44—57 % pua Pr, =
= 3 — 7 r/eMd, Pr, = 2,65 riem® [371. C sroit
TOUKH 3PEHHsA, PYAH € MAJbIM HJAH GOJbINHM
CofepXMaHHeM OFHOTG M3 KOMIIOHEHTOB MpPH
NMPOYHX PABHBIX YCAOBHAX OMKHH 000TallaThes
¢ MeHbLel 3DHeKTHBHOCTEIO, 4YeM CojlepIKaluue
CPeAHee €ro KOJHYECTBO.

JUePTeTHYECKASN TEODHA OIpelesfer JHihb
ofmpe TPHRINNLL PA3ALVICHIIA H, HE paccMaTpr-
Baf KOHKPeTHble YCIOBHA BEJEHMS [pOmecca,
He pgdeT OTBETa HA BONPOC O MEXAHH3ME pasgede-
HHS YacTHI B TpaBUTALHOHHBIX allaparax.

I'paBHTaUHOHHBE NpOLECCH MOMHO NOApas-
measitk  [37] ma ocymecTeasemile B ofneme
NYJAbNE (0GOTAIMEHHE B TAMEJEX CYCHEHIHAX,
oTCajKa, THAPABMHYECKA KAACCHOHKALHA, CTy-
IIeHHE) B B HOTOKAX Majoil TOJMHHB,

CYmecTBEHHOE 3Ha9eHNe A5 NPONECCOB HMEHOT
33aKOHOMEDHOCTH DPAa3fefelisl B BePTHXAJLHOM
NMOTOKE MHIKOCTH (AAf cferalmeHdas B ofbeMe
TOYABNH) H BO B3BECCHECYHEM MOTOKE (BJIH
ofOraeHys B IOTOKAX MaJOf TOJNIHHLY),

§ 2. Paspgenenue uacTHi,
B BEPTHKAJLHOM MOTOKE XHIKOCTH

Bapelennple B BEPTHKAABHOM BOCXOJSRILEM
NIOTOKE MHAKOCTH G101, Kam/bll U3 KOTOpHIX
COCTOHT M3 YACTHL, OJHAKCBHIX pAIMEPOB M
TLIOTHOCTH, PACNOJAralwIca CHH3Y BBEpX 1O
YMEHBUIEHHIO HX NJOTHOCTH, ONpeleasneMoi u3
cooTHOeHNR [44]

Po = Pt + pr (I — m). (1n

Y'Ka3aHHOE NOJOMKEHHE ABJIAETCA TaKKe Ced-
CTBHEM TNpHMEHEHHS SHEepTeTHYECKOd TeopHH
KO B3BECH M3 paccMaTpHBaeMulx ciaces [37].

Ecnn  ofimasm  BHCOTA JRYXKOMNOHEHTHOIH
B3IBECH B PE3YJbTATe pazaeeHs Ha gBa ¢J105 HE
HIMEHHTCH, TO B COOTBETCTBHH C HEPaBCHCTBOM
(1.5) ycaoBue pasgeseHHs NpHMET BHJ

my<Imy + (l - mE) (P-“ - F"l'z)nlf(p'l‘1 — p){()-
(1.8)

Tae my, My — KOMDOHUIHEHTH PASPLIXIEHHSH
CNCER,

[TocKoAbKY B3BECH UACTHL MNOAUHHSKOTCH
3aKOHOMEPHOCTAM CTECHEHHOTO Majenns, To A8

KA AOr0 43 CJOCB CHOPAaBeAIHBO PaBeucTBO
(1.9)

TA® Ugr — CKOPOCTh TOTOKA MKHAKOCTH BHe
CIOR; Ugp s Ugg, = CKOPOCTH csofoaHoro nage-
HHA YacTHL; 1y, #,-— NOK33aTelln CTemeHed,
33BHCHUINE OT YHC/IA PeiiHOMbACA, pacCuMTaliHbe
f10_CKOpOCTSM CBOGOAHOIO NAAEHHA YACTHI,

Aas Kpynubix (napaomyx B CBOSOIHLIX Yero-
BHAX 110 3aKoHY PuTTHHIEpa) B MEJIKHX (Majfalo-
wHx no 3akoHy CToKca) MapooBpasHHX YacTHLL
3HAYEHHE N1 COOTBETCTBEHHO paBHo 2,39 u 4,65
(cM. pazmen Il nepmoit xuurw Cnpaeounuka).

OTHOLIEHHE ANAMETPOB MAPOGHPasHBIX YACTHIL
JaHHO# NJIOTHOCTH, PA3ACISEMHX B BEPTHKANL-
HOM IHOTOKE MHAKOCTH, PacCUHTHIBACTCS H3
paBenctsa (1.9), C y9YeTOM 3HAYEHHH N 1O
dopMyaam:

AMA KPYMHGLIX 9acTHIL

dojdy = (my/mo)* ™ (oo, — P)/(Pr, = Pi);
(1.10)

— y o
Uep = chlmi - Ucazm2 ]

AJA MEJKHX 4YacTHll

dojdy = (m,/my)2.33 |/ (Pr,— Pa)/(Pr, = Pxs) »
(I.11)

rae dy, dp — AHAMETpH pa3fenseMulX 4acTHIL,

[Tpu sroM Ko3dhHIMEHTH DPa3pHIXJEHHST my
H MMy CBA3AHBL HepaBeHCcTBOM (].8), ozHaUAOWIKM,
YTO A1 OCYIIECTBICHHS Pa3AefieHua NPH 3agaH-
HEX 3H29eHHAX Py, Py, Py H My KOIPDHITHEHT
Pa3pHXNEHAA 71y HE MOMKET NPeBLIATh 1[EKOTO-
pOTO rPAHHYHOTO 3HAYEHHS, CTOALICTO B NpaBoil
4aCTH HEPaBEHCTEA.

B raga. 1.1 npuBeneHL TeOpeTHHECKHEe npe-
AeJbHBE (MaKCHMa bHEE) OTHOMEHHS THAMETPOR
wapoolPasHEX 9acTHIL, PajfesisieMblX B BEpTH-
KaJbHOM TIOTOKE BOAH HDH PasiHYHHX Koaddi-
IHEHTAX DA3PHXJEHHA BEPXHETO CJIOA, PACCYH-
TaHHBlE o ypaBHewuaM (1.10), (I.11) mpu xony-
IEHHH, YTO f; NOCTHTaeT YKa3aHHOTO BHILe
TPAHHYHOTO 3HAYEHHA; ILIOTHOCTh YACTHI| BEpX-
HETO CJIOS P, PaBHAa NJOTHOCTH KBADIA.

IKCIepHMEHTANbHEE 3HAYEHHMA OTHOWEHHH
DIaMETPOBE  PYRHLIX  YaACTHI, pAa3AedseMBIX
B BEpPTHXAMNBHOM MOTOKE HHAKOCTH, HECKOJBKO
HHIKE TEOpETHUECKHX (CM. Taba. 1.1) Boaegersue
HEDABHOMEPIIOCTH [OAA CKOpOCTefi KHAKOUTH
N0 CCUEHWI0 annaparta, pasiudyns B dopMme
YACTHII, 4 TAKXKe YMEHbLIUCHHA 3Ha4eHNHA ny no
CP4BHEHHIO ¢ TpPAHHUHBIM, HEOOXORHMOTC I

-




Tadanna 1.1

OrHowende nMaMeTPOS WapeobpasnEIX YACTHI, pa3felseMbX B BePTHKAJLHOM NOTOKE BOTH (-, = 2,65 r/cMg)
. - .
0, T/em? - .
0.48 0.50 0,52 0,55 0,60 ‘ 0,65 | 0.70 0.75 0,80 1,00

3 2,78 2,62 2,48 2,30 2,05 1,86 1,71 1,59 1,49 1,21
1,64 1,59 1,65 1,50 1,42 1,35 1,30 1,24 .21 110

4 12,1 10,7 9,57 8,14 6,37 5,13 4,22 3,55 3,03 1,82
3,38 3,16 3,02 2,78 248 2,23 2,02 1,85 1,72 1,35

5 955 2.1 19,4 15,8 118 9,02 7,10 5,70 4,67 249
4,81 4,53 4,22 3,82 3,32 2,91 2,60 2,34 214 1,55

6 41,1 35,2 30,3 24,5 17,7 13,2 10,1 7,94 6,35 3,03
6,09 5,70 5,28 4,80 4,07 3,57 3,11 2,77 2,48 1,74

7 58,1 49,3 421 33,7 23,9 17,6 13,3 10,2 8,06 3,64
7.30 6,55 6,21 5,60 477 4,09 3,59 3,15 2,78 1,91

8 75,8 64,0 54,4 43,2 30,4 22 0 16,4 12,6 9,79 4,25
8,30 7,64 7.09 6,30 5,36 4,59 3,93 3,46 3,09 2,06

10 1129 947 80,0 63,0 43,6 31,1 229 17,2 13,3 5,45
10,0 9,10 8,53 7,60 6,44 5,44 4,69 4,08 3,56 2,33

MpaMeuasn ue Bepxaue aqudpsl COOTBETCTBYIOT OTHOWIEHUAM ILHAMETPOB KPYNHWX 4aCTHI (ANA KOTOPWX CNpaBepfuB 9aRkoM- PHTTHHTepa), HHMHHE -—
MeAKHX dacTuy (A8 KOTOPBIX COPaBefnyB 3akoM OCTOKCa).

= aa = e -

T e ——
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BbIIIOJIHEHHA YCJOBHA painefeHud
ceo (L8 1

Ilpusepenyne B Taba. 1.1 manHele nokasw-
BAIOT, UTO OTHOLIEHHE AHAMETPOB PasleqfeMHX
HacTHU 1) YBEJNHUYHBAETCA C  YBeJIHYCHHEM
PA3HOCTH HX TIOTHOCTEH H YMEHBIIEHHEM KOS(-
(HIMENTA PA3PHXJEHH My # 2) CYMECTBEHHO
BHIUE NpH Da3zmefeHnH KPYIHBX YAcTHI, 9YeM
[IpH pa3ael€HHH MeJKHX.

M3 nepporo BHBOAZ CJAEAYET, YTO TPABHTA-
LHOHHbIE TPOUECCH OGOTalIeHHs, B KOTOPBIX
pasjenense HYacTHU, B BePTHKAJAbLHOM MOTOKe
KHJKOCTH HMEET CYLIECTBEHHOE 3HAYEHHe, clie-
AYET BeCTH HpH MAJHX KO3MQhHUHEHTAX RAIPHX-
JMedHA, KOTAa OTHOIUEHHE AHAMETPOB pasfelfe-
MBIX YacTHI B HECKOJBbKC pa3 Ooqelue, uem
OTHOIUEHHE HX B YCJAOBHAX CBOGOAHOTO NAJEHHA
(cM. tada. 1.1). OguMako TpenHe MEXAy 4acTH-
LAMH H HX CIHEIAeHHE NIPHBOAAT K HEpaBHOMED-
HOMY. paclipefe/IeHHI0 NOTOKa T10 CeYeHHID CIOA
H 3aTpYRIHANT pasfeicHne. BsammopedcTbue
MEMAY UYACTHIAMH MOXMET OHTbh YMEHbIUCHO
CcOOGIIEHHEM CAQH JOTONHATENbHEEX KoaeGanHi
{npouecc OTCaAKH).

Bropoil BLBOJA noKa3slBaer, u9To npH ofora-
[EHHH MEJKHX YACTHI[ YKA3aHHHMH NpOIECCAMH
MiKana KJACCHGHKANMH JOMKHA GBITL Cymect-
BEHHC Vke, 4eM mpH o0OTalleHMH KpYNHHX.

CKOpoCTh BEPTHKAJIBHOTO NOTOKA, NPH KOTO-
poii He MPOHCXGART pasfieenusl JaHHHX YaCTHIL
BO B3BECH, HA3HBAeTC KDHTHYECKOH
ogp [44]. Ilpn v <okp TAMEAEC MeIKHE 9a-
CTHHH ONYCKAalOTCA BHH3, a HDPH ¥ > Uyxp NOA-
HUMAOTCA BEILUE KpYnHuX, KpATHYeckaf cKo-
POCTB 3aBHCHT OT ZHAMETpA M NJIOTHOCTH paszje-
JNAeMHX YACTHU, H ONpefie/IfeTcd H3 DABEHCTBA
(1.9) B ycaosnst 0; = T,

Jaa p0cTaTOYHO KPYNHHX HJH JROCTATOYHO
MeNKHX 4ACTHII, AJf KOTOpHX NoKasartelk CTe-
neneii n & papencree (I.9) HBAAKTCA MOCTOAH-
IHHMH, KPHTHUYECKAA CKOPOCTh PACCYHTHIBAETCSH
us ypasnenns [44]

|nepapen-

UKp = !."\_':Bl‘(.lcn2 X
x| Pr, P, "
n— n -
l(pTx - pm)]/-vcﬁz - (pTg - p)‘\) 14 UCBI

(1.12)

PaspeseHHe Y4ACTHI HA CJOH B BEDTHKAJIbHOM
MTOTOKE MHAKOCTH [POHCXOJHT GAarojaps He-
YPABHOBEIIEHHOCTH CHJ, AGHCTRYIWHX Ha Ya-
CTHILY, HAXOAAIIYIOCH CpPeRH YacTHU HHBIX pas-
Mepa H MIOTHOCTH. [IPH B3BEIUMBAHHH CIOSK
OFHOPOZHLIX HYACTHE B NOTOKE MKHAKOCTH CHAA
BU3ACHCTBUS HA 4YacTHIY ONpeAensieTcs pai3Me-
paMH KaK CAMHX 9ACTHI[, TAK H KaHAJI0B MEXRLY
YACTHOAMH BHYTPH CJIOA.

B vycaoBufX GOIBIIONO pa3pHXJIEHHs B3BECH,
GNM3KMX K YCJIOBHSM CBOGORHOTO NAlEHEA,
Onpene/sIOIIHM SBJASETCH PasMep YacTHI, NpH
MaJoM pasprlxaeHEud — pasmep KaHaqos. llo-
CaeMHMH CBASAH ¢ PA3MEpOM YacTHL ¥ Koa(im-
[HEHTOM DA3PBIXJICHHA 3aBHCIMOCTHIO

= md, Q6 (1 — m), (1.13)

rAe - — THIPABAMYCCKHE DAjJHYC KaNnamos;
da — EHAMETD IKBHBANECHTHOTO IO OGBEMY 1Ha-
pa; & — Ko3(hQuOHEHT CchepHUHOCTH HACTHL,

prH pa3peneHny YacTHn ABYX FMJOTHOCTEH
HO OfHOTO PasMepa B HEPABHOBECHHX (HO paage-
JICHHA BIBECH) YCOBHAX JJISI MAJHX Pasphixje--
HHH PasMep XaHaJOE MeXJY YacTHIAMH COJIBLIE,
YeM [pH DPaBHOBeCHH vacTun Gonbwedl naot-
HOCTH, H MEHBIIE, YEM IIDH PABHOBECHH YaCTHI.
MeHLIIeH TJOTHOCTH. [lo3TOMY CHJIa Boapei-
CTBHS MHAKOCTH HA JETKHE YaCcTHUHM B 3THX
yeaoeuax OymeT Goablue, YeM B YCJOBHSX paBHO-
BECHA, H OHH HAuHYT NMopgHuMathes, Tlo amano-
FHUHOH TIpHYHHE TSKEJAHe YacTHmL GyayT
cnyckateesl. TIpomece npoHCXOAHT A0 T€X ROp,
TMOKA HEe HACTYMHT [OJHOE.PA3fe/IeHHE -BIBECH
Ha CJIOH. '

[Tpu paszac/leHHH YacTHI ABYX MJOTHOCTEH ©
PasHHX DA3SMEPOB YKA3AHHMIA XapakTep HIMe-
HEHHA Da3Mepa KaHANOB B3BecH HaOmiomaeTcn
IpH ONpefeNeHHEIX COOTHOMEHHSIX MEXiy pas-
MepoM H MAOTHOCTLIO HACTHIL -

§ 3. Pazgencnme wactuu
B MOTOKAX HMHIAKOCTH
MaJ0# TOMNIHHb

Pazgenerne yacTul, B NOTOKaX HHIKOCTH MAJOMN
TOJUMHE OCYIIECTB/AAETCA HA KOHIEHTDALHOH-
HEIX CTOJIAX, LNIO34X, B KEN0GAX H BHHTOBHIX
cenapatopax. JIBHMENHE TYRBNH B 3THX anNa-
paTax NPOHCXOANT NO HAKIOHHOA MOBEPXHOCTH
TOR  AEHCTBHEM CHAM THMECTH IIpH Masoi
(1O CpAaBHEHWIO ¢ IIWPHHOH ¥ AJuHONH) ToAmuHe
NOTOXA. t
Yrol npORXOJBHOrO HAKJIOHA JHA annapata
K TOPH3IOHTAJNbHOH TJIDCKOCTH MeHbme yrJal
TPEHHA YACTHU (NPH KOTOPOM HYACTHLH NOX
ACHCTBHEM CHIIL TAMECTH CKOJL3AT NO HAKJOH-
HOMY AHY B NOKOAWENCT MHUAKOCTH) B COCTAB-
J8eT: A5 CYMHBaIOMHXcA memobom 14—18°;
BHHTOBEIX cenapatopos 9—12°  kommentpa-
nHouEHX CcToncs 1-—10°; maw wnosos 2—10°.
YTJIH TpeHNHA B BOJE [0 MeNe3y H JHHOJeyMY
COOTBETCTBEHHO DAaBHLL s KBapma 34 n 39°;
rematuTa 33 1 37°% mweennta 33 v 36° [44].
Yactugsi B annmaparax TpaHCHOPTHPYRITCH
B OCHOBHOM IIOTOKOM BOAH, 32 HCKIIOUEHHen
KOHUIEHTPALLHOHAKX CTOJOB H HEKOTODHLIX KOH-
CTPYKIHHA LIJID30B, TAE NPOROIBLROE NEpemerne-
HHE YACTHII OCYIIECTBASETCS 7104 BO3jeficTBHEM
ABHXKEHHUT TOBEPXHOCTH, Ha KOTOPAH NpOUIBG-
BHTCA O0OTAINEHHe. -
[Ipn mepeMemeRHH HHAKOCTH RC HAKJIORHOMH
NIJIOCKOCTH IPOAOMEHAS CKOPOCTL CJOEB NMOTOKA'
YBEJHYHBAETCA [0 BANPABJIEHHIO K €r0 [TOBefrx+
HOCTH. !
PasnuuaoT ABa BHEA JABHWEHmA KHIKocTm
B NOTOKAX MaJoi TOMUHHB — AaMUHAPHOS
H TYpOYJECHTHOE, o
[Ipn samMunapHoM JABHKEHE®W
OTAJILHBIE CJIOH KHAKOCTH TePEMEMNIAmTCH -
pasienibuo OHY, He mepemernigeascs. Pacmpege- -
JIEHHe NpPOXOJLHEIX CKOpOCTe# TOTOKA M0 Hop- -
MaJiu K noBepxHocTH (pHE. 1.2, @) negqnnseress
33BHCHMOCTH S

v = gz (2h — z) i/2v, {1.14)

Tie o -— CKOpOCTh NOTOKA HAa PACCTOAHHH 2z
0T aHa; h— ofmad TOAmHHA [OTOKA; [ =

= s5in @, O, — YIroJ HakKJOHa MOBEPXHOCTH K ['O~
9
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Puc, 1.2, PacnpepefeHHe TDPOIOALHEIX CHOPOCTEH
EHAKOCTH TI0 HOPMAJNH K TOBEPXHOCTH B MOTOKE,
TEKymesM no HAKNOHHOH [TROCKOCTH:

& — NaMBPHAPHOE ABMIKeHde, & — TYpOYJeHTHOe
Renxenue, J — BA3KAX nojAcnof; 2 — pmepexoAHan
30na; 3 — TypGYyAeHETRAA 30Ha

pH3OHTAABHOR INIOCKOCTH; 7V — KIHEMaTHYe-
CKIil KO3HIIHEHT BH3KOCTH FHMAXOCTH.

JaBHCHMOCTh MeXay CPeAHefl Mo CeHeHHID
CKOpPOCTLIO TIOTOKA Ucp H MAKCHMAlbHON CKO-
poOCThIO ©gm, AOCTHTAeMON Ha [OBEPXHOCTH,
HMeeT BHT

Oep = _§_ O, (1.15)

JlaMHHADPHOE JBliKeHHE MHAKOCTH B OTKPHTHX
KAHAJaX MMEeT MECTO NpH 3HAYEHHAX HHCeN
Pepnomuaca Re = veph/v < 300 — 1200, co-
OTBETCTBYIOMHX TOTOK2M € HefOoMBEIOH ToMH-
HO#.

HanpuMep, JaMuHapHOE TEYeHWE BOgH (V —
== (0,01 cm"’}t):) B JIOTKE, HAK/JOCHEHHOM HOA YIIOM
@ = 3°, 6yg@eT npoucxoanth npu i < 1,2—2 Mu,

Mpu rTtypblyleHTHOM JABHKE-
HHH NPOHCXOANT TEPeMCIUNBAHHE MHJIKOCTH
MCHKAY OTACALHBIMH CJAOSIMH, B Pe3YJLTATE KO-
TOPOro CKOPOCTH BupaBHHBaWTeA (puc. 1.2, 6).
Bece noTok MOxHO YC/MOBHO pasCiTe Ha TpH
30HH ~— BASKMH mopgcloi, nepexaiHyIo 1l OCHOB-
HYI0 TYPOYJICHTHYIO 30HHL.

B BH3KOM [OAcC/Oe, IPHJETAIEM KO JAHY,
CKOPOCTH Mafiel, TAK KaK XHAKOCTL NpHJIHNAET
K MoBEpXHOCTH. J[BHXKEHHE HOCHT JaMHHApPHBIH
Xapakrep, TollimuHa 3TOT0 €105 O nepHORHYECKH
H3IMEHAETCA B TMpepeaax

0 << 0 << Blu, /v,

rie v, = } gRi — MHHAMHYECKAsT CKOPOCTH
foToKa; R — THAPABAHYECKHH pafsyc 1OTOKa.

JI5 OTOKOB, WHPHHA KOTOPBIX CYIDECTBEHHO
6oJbue BHICOTHI (KOHUEHTDAUMOHHBIE CTOJLI,
mAo3w), R = h.

B orhenpHbieé MOMEHTH BDEMEHH POHCXOLUT
fIpOPHEB BA3KOro MORCHOA H TYPGYAEHTHOE ABM-
JREBUe JOXOAHT HENOCPe]CTBEHHO 1O TBEPACH
f10BEpAHOCTH {6 = 0), nocme yero OHO AOCTE-
flerno cMeHseTcA JaMHHADHEIM [131.

CymecrbelHoe 3HAYEHHE Aaf TypSYJTH3AUHH
FAOTOKA HMeeT MIePOXOBaTOCTh JHA, XapaKTepu-
ayeman cpelueli BENHUMHONM BHICTYIOB AHA A
{aGco/oTHasl I POXOBATOCTD) H €e OTHOLCHHEM
K TOUEHEE noToxa A/A (oTHOCUTEIbHAS IUEPOXO-
BaTtocTs). e Goablue BPEMEHH BBICTYHH HIRPO-
XOBATOCTH BOABLIIAKTCS HAZ TpaHdme# BA3KOro
TOJCHOS TIPH €I PAIBATHH, TEM CHABHEE MPOsB-
JHETCH HX BAUAHHE HA f0TOK B TypOYJIEHTHHX
30HaX,
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B 3aBucumocT OT 3HaueHus napamerpa N =
== v, AV Pa3JIHYAOT TpH BUJA NOBEPXHOCTEH —
ycaoBHO riankue (N < 10), ¢ HeNOAHLIM NPoOsB-
JeHHeM mepoxoBaTocTa (10 << N < 30) W moa-
HOCTBIO mepoxoBathie (N > 50) [13]. Oana
H TA € NOBEPXHOCTB MOMKET PACCMATDHBATBCH
KaK YCAOBHO FIaAKaRA HAH IRPOX0BATAA B 34BH-
CHMOCTH OT IapaMeTpPOB IOTOXA.

Hanpumep, A KOHUEHTPAIHOHHHIX CTOJIOB,
paccMaTpHBad pHOIH Kax BLICTYIH LIEPOXOBa-
TOCTH K IpHHHMAS BBICOTY HX paBHOR A = D MM,
BHICOTY moToka h = 10 MM, ykaou o == 5°
(sin@ == 0,087), xo3DHLUHEHT BAIKOCTH MYJb-
net v = 0,015 cm¥/e, nomyuaem:

v, =)/ ghi = /' 381.1.0,087 = 9,25;
N =u, A/v =9,25.0,5/0,015 == 308.

CregoBarenbHo, NOBEPXHOCTH AEKH CToJa AJIA
TIOCTOKa NYyJibnbl O HEMY CJAEAYET paccMaTtpH-
BaTh KAK NOJHOCTBID IMIEPOXOBATYH.

A1 BHHTOBOrO CeNapatTopa, NpHHMMAg & =
= 10°, R=15 mm, v= 0,015 cu¥lc, A=
— 0,15 MM, nonyuaem N = 9.2, T. e, noeepx-
HOCTE KeT00d CEMNaApaTopa MOMHO CHUHTATh
riajKol,

[Mpeanoxenn ABA OCHOBHBIX THIA (opMyl,
onpeAeNSKNIHX pacnpefeseHHe CKOpocTeR NpH
TYpOYJNeHTHOM HKBHKEHHH, — CTENEHHOM H J0-
rapu@MHYeCKHH 3aKOHBL.

CrepeHHON 3aK0H

v = v @/R)HP, (1.16)

rae l/p — moxazareds creleHy, 3aBHCHIMHA OT
qycaa Peilnonbaca H M€POXOBATOCTH MOBEPX-
HOCTH.

3uauenns p IpH ABHMEHNH KHIKOCTH B KAHA-
Jax ¥ Tpyfax ¢ TJIafKHM H IIEPOXOBATHIM AHOM
ONpPENeJAINTCA MO0 ¢GOpMyJaaM, MPIBEACHHBIM
B paborax [1; 13]. B uacthHocrd, jAs KaHaAoB
¢ raaigum AuoM [13]

p=161g({whv)-+ L {I.17)

3aBrcHMOCTD Cpeguell CKOpPOCTH TOTOKA OT
CKOpOCTH HA TOBEPXHOCTH HMEET BUJX

Uep = pU]]f(,D + l) (IIS)

JorapujpMHYecKHH 3aKOH

oo, = A+ Blgy, {1.19)

TRE % == U2V — LN [IagKuX NiosepxHocTel;
¥ — Z/A — LM% WEPOXOBATLLL TOBEPXHOCTEH;
A, B — goa(QHIIEHTHl, 3HAYEHHE KOTOPBHIX
pOJyYeHo W3 9KCnepHMeHToB. OSwiuuo  Ans
raagkux mnosepxuocrel A = 55, B = 57h;
AJ9 mepoxoBaThiX noBepxHocted A — 8,48 [1].

3apucumocts (119} He mnpHMenuma AJIs
ofnactefl, pacnodckeHHHX BOJHAH TrepAOi
TIOBEPXHOCTH,

TMpu HeroJb3oBaHHH GYHKUHE ¥ B BHAC

1 4 0,4v,2/v

4= T0.dv, Av (1.20}

dopmyaa (1.19) pexoMenIoRaHa 1A TIANKHX H
WepoXoBATHX N0BepXHOCTER MPH JAHBEIX 3HATe-
HHAX Z BOJIOTE A0 Hynd, IIDH 5TOM IJisi KAHANOB
A =827, B=1575 [l]
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IMotok B annmaparax, NCNOAbiyeMBIX 15 T'pa-
BHTAUHOHHHX MponeccoB, 0OLYHO TypOYJAeHT-
HEH, JIHmbs B HekoTopelX annaparax (Bubpa-
LHOHHbBIE MHOFOZCURBIE LLII03H, BEpPXHHE HACTH
CYKHBAOMNXCA XeJ000B) MOToK OAH3IOK K Ja-
MHHAPHOMY.

[lpu HaJHYHH B KHAKOCTH TBEPALIX YACTHI
pacnpeacieHne CKOPOCTEHl TI0TOKA NO BEICOTE
HeCKONBKO MameHsieTcd. B HHKHeH vacTH mo-
TOKa, TAE CKOpOCTH MeHbIIe, KOHIEHTpalHd
YACTHI[ YBENHTIHBAETCS, YTO MPHBOAKT K TOPMO-
KEHHIO HMH XHIKOCTH. l'[o:-)'romy NpH IOCTOAH-
HHX pacxofe H TOJMIE [OTOKA CKOpOCTh
NyJbOBl B BEPXHEH YacTH poroka OGoldbie,
a B HHXKHeH MeHbIle CKOPOCTH YHCTOH BOJEI,
Pacnpegenerne npoLOILALX CKOPOCTEH B OCHOB-
HOHf YACTH UOTOKA MORYHHAETCH J0TraphHgMiue-
ckoMy sakoHy supa (1.19). Opnako xoaddu-
uneutst A 1 B 3aBHCAT OT KOHUEHTPANHNH H
KPYIHOCTH YaCTHL, A TAKXKE OT IyOHE IOTOKa
M yxaona gna [371.

SKcnepUMEHTAMH B JMOTKAX TP Majod ray-
6une moToka (6—10 MM) © A0CTATOYHO BHCOKHM
COAEPHAHHMEM XBapLEBHX YacTHIL KpPYIHOCTBIO
0,2—1,3 MM B YCIOBHAX, NpHOMKIIMIMUXCHK
K CYUIeCTBYIOUIHM B TPaBHTAlHOHHBIX anmnapa-
TAX, YCTAHOBJEHO, 4YTO B HHMKHHX dacTAX
noteKa (IpH dep << 2 < 2dep, TAe dop— cpea-
HHA AHAMETp YACTHL) ¢ YMEHLIEHHEM Z CKO-
pOCTh YMeHBIIAETCH CHAuala GuCTpee, ueM NMpH
JABUIKEHHH YHCTOH KHAKOCTH, @ 3aTEM MEA IeHHCe
[371. B npuaoHHOH ofaacTH (2 <I dey) CKOpOCTh
ocTaeTcl MpHOAM3HTENBHO TNOCTOSHHOM, 3a
HCKJATOYEHHEM OuUeHb TOHKOTD NOTPAHHIHOTO
cosL.

[pu TYpOYJeHTHOM ABHMEHHH MHAKOCTH TIO
HKeJoly cpegisna CKOPOCTEh TOTOKA (BLIpaXeHHas
B MeTpaxX B CEKYHAY) onpefeasercss no gopMyie
Ilean

v=CVRi, (1.21)

rae € — KoxhdHIOUEHT, ONpefedseMblii, -
npumMep, 1o dopMyne ManHHHTa

€= n~'RYS (1.22)

HaH mo dopmyse Dazena

C=87/{t +v/VR), (1.23)

rRe n H Y — RO3HUHEHTH IEpOXOBATOCTH:
R — rmapaBanyecxull pafuyC NOTOKA (OTHOIIE-
HMe [JIOMAAH TNOREPEYHOTO CeweHHA IIOTOKa
K CMOYCHHOMY TIEDHMETPY), M.

3uauenus KoadhHIHEHTA N I IBHMK ymeics
AG #eno6aM BOAB NMPHBOLATCA B PYKOBOACTBAX
0o ruapasapxe. JlIs8 Iraankex nosepxHocTed
n™l — 100, an8 BechMa LEPOXOBATHX TIOBEPX -
HocTed n ' = BO.

®opuyna (1.21) npuMeHEMa jia NPHGIHAKEH-
HOTO onpeje/elua cpeluefl CKOpoCTH NUTOKA
Ny/ALNOb B HEKCTOpHX I'PABHTANHOHHLIX MAIH-
Hax H alnapaTax. HDH STOM 19 BHHTOBRIX
cenapatopos n != 65—70, anm KoHewTpa-
WAOHHBIX C€TOJGB H CYXHBAKMIHXCA KeJ060B
n~l = 50—60 [37].

Puc, 1.3. Cxema CHJ, [efCTEYIOWKX Ha YacTHUY
B EHAKOCTH, TekKYUIEH no HAKIOHHOWN nAIOCKOCTM:.

P, Py, P, — COOTBETCTBCHHO CHNA TAMKECTH H E&

NPOCKUHH Ha HaK/JAOHAYI0 OJO0CKOCTh M HOPMAJb.

K neli; Q — nognemuan (ApxuMmenosa) cuna; Fpo -

CHAa JI0GOBOr0 CONPOTHBMACHHS YaCTHUBS Fo—

noxgveMHas CHAa OT TYDPGYAEGHTHHX BHXpel; Frn —
MOALEMAAS CHAa FPafRCHTa CKOpocTH: T — cung
TPEHHA

[Ipeantomena Ttakxe [1] o6oSmennas dop-
mMyJa aas Kos(pdumpenta C, NpHMEHHMART IS
FTafKHX B IePOXOBATBIX TTOBEPXHOCTEH:

16 s
A + 0,025/V Ri :

raie R u A pupaxenst B MM; C — B w2 el

[TepeMemenne TBEPAHWX ya-
CTHI NOTCKOM HXHLKOCTI OO
HAKJIOHHLIM NOBEDPXHOCTAM
B TPABHTALHOHHHX annapataX HPOMCXORKT
TPEMSA CnocofaMu: CKOJbIKEHHEM H NepexaThiaa-
THEM MO AHY; CKAYKOOGPA3HBIM JBIKEHHeM
C NEepHOAHYECKRM KAacaHHeM AHa H YacTHYHO BO
B3BEIIEHHOM COCTOAHHH; TNOJHOCTbIO BO B3Be-
1EHHOM COCTOfIHHH.

Cioco6 TPaHCIOPTHPOBAHHA HACTHI[ 3aBHCUT
OT CKOPOCTH H TOJIIHHH NOTOKAa, LUIEpOXOBa-
TOCTH TIOBEDPXHOCTH, N0 KOTOPOH NPOHCXOFHT
nepeMemenne, THAPABAHYECKOH KPYIHOCTH 4a-
CTHL[, KOHICHTPAaIHH M COCTaBa B3BeCH.

Tepemermenne YacTHIL CKOMBKEHHEM H Nepexa-
THIBAHWEM NC AHY NPOHCXOAHT IIOA AeficTBHEM.
CHJ, YKa3aHHHX Ha pHC. 1.3

ITepemernenye uacThIL BO B3BEMEHHOM COCTOS -
BHM RPOHCXOANT Tog JeficTsileM Tex e cil,.
YTO H NMPH HX CKOJBMEHNHH, 33 HCKIOUYSHHEM
CHJEL TPEHHA O TMOBEPXHOCTD,

O6wman  nofveMuas ciia, GNpegeas oas;
B3BEIUMBAHHE 9YACTHI, CJAraeTcH H3 DAIHYHHX
CHJ, BH3IBAHHWX: H3MEHEHHEM THEpPOCTATHYE-
CKOrO JIaBJIeHHs MO rAayduHe NoTOKa (ApxHMme-
AoBa CHJa), rpafHCHTOM CKODOCTH MHIKOCTH.
H YaCTHII N0 HOPMAJNH K NOBEPXHOCTH KHA; JBH—
HEHHAMH TYPOYNEHTHHIX BHXpeil,

Apxumeaosa cuia { HAnpaBleHa mepmeH;H-
KYAApHO K nJockocTH fHa [37]; Anas wactam,
nIoTHECTEI0  2,65—7 r/cM® oHa cocTamTmeT
40—159% cpanl TAXCECTI.

Cuna Fn[, BLISBAHHAA TPAAHEHTOM CKOPOCTH,

UMEET 3HAWCHHE B HHXHHX CJIOHX NOTOKA, Tie
L.




TatGauna 1.2

Koahdpuuuent TpeHus cKolmmenus Pa3HMHLIX MHHEDAROB

8 ROAHOH W BOARYWHON cpenax [44 ]

Keneao Crexao Hepeny JidHoneyM
Muwepan
Boaa Boagyx Boga Boapgyx Bofa Boagyx Bojga Beoanyx
Kyupur 0,58 0.53 n.38 0,46 0,81 0.67 0,82 0,73
Ileenut 0,66 0,53 0,50 0,51 0,78 070 0,73 0,71
I'ematut 0,66 0,54 0,36 0,47 0,80 0,67 0,75 0,74
Ksapn 0,67 0,37 0,80 0,72 0,60 0,75 0,80 0,78

HIMEHeHHe CKODOCTH peskoe, Hanuuwe rpa-
AREATA CKOPOCTH ARAKGCTH OOYCAOBAHBACT
CO3flanNe Nepenajia NABAEHRA MemK]Y BepXHell ¥
HIDHHER TPAHAMY YaCTHI B COOTBETCTBHH C YPas-
HenneM Bepayaan. B cayvae spamenns gactuy
BOKDYr FOPH3OHTAMLHOM OCH, MepIeHTHKYIAp-
HOl ¥ HanpaBJIeHHIO NOTOKA, Ae#CTBYET JONOM-
HHTEALHAH CHJIa, BHIHBAEMAS CIOXKEeHHEM noaeh
CROpocTell NPy OGTCKAaHHH YacTHIH W TpH ee
Bpawenun (spext Marnyca). Ilpn ofbemHOM
COIEPKAHHM TBEPAOrO B NMTAHHH CBbime 10—
15 % snauenne yka3sannofl CHJIM NOBHIWAeTCH,
BCAENCTEHE HEMOCPERCTBEHRLIX YRAPOB HACTHIY,
HAXOAAIINXCH B PA3THYHBIX IT0 BEICOTE PACNIONIO-
JKEHHSL  CAOAX, NepeMematomMxcst ¢ pasHoil
CKopocTblo. Barnonbl, WamepHBmHi Raprenue
B KHAKOCTH, BL3BaHYOC B3IBEUIEHHHEIMH TBep-
ABIMH  WACTHLaMM TIPH HAJHMYHH TpajfMCHTA
CKOPOCTH, CUHTAeT €ro OAHOR H3 OCHOBHBIX
TNIpHYHH paspuixaeHHd cloa [82].

3naunTeNbHEe TPAJUCHTH CHOPOCTH MOTYT
6uTh CO3AHE NTyTEM COOBIEHIRS NOBEPXHOCTH
annapata BUOpauuil (KOHUCHTPAIHOHHEE CTOALL,
suGpatnolinbie uutioss). IloatoMy pasa ykasas-
HBIX anpapaToB NOAbEMHAdA CHJ4, BHI3BAHHAas
TPajilCHTOM CKOPOCTH, MOMET OKA3aTh CYLIECT-
BEHHOE BJMAHKE Hi B3BEIIHBAHHE JAaCTUL K HX
pasaeneHue [89]. :

Cuna Fp, Bh3BaHHAs TYPOYJISHTHLIMH BHX-
PHMR, pnpeNeqseTcss HOpMaibHof K HanpasJie-
HHIO IIOTOKa NYJBCAHCHHOH cocTaBasgiomed
cKopoerd ¢, CpefiHee 110 BPeMeHH 3HaueHne
nocaeanen 0gp YBOHYHBACTCA NIPU YBEIHYEHHH

OTHOCHTEJLHONO DACCTOSHHA 2Z/h OT Hyjga Jo
MaKCHMYMa, AOCTHTaeMOro Npu zih == 0,3, H
yMesblllaeTest OpH  fatbdeftllleM  yRefmueHHR
z/h [37]. MaxcHMaZsHOe 3HayeHHe g’

max
npUbIn3InTensHo NPONCp HHOHAMBHG  cpellHel
CKOPOCTH DOTOKA:

4 .

Y Py = kQUcp’ ' (1.25)
rae k, — xosdupuiHeHT, 3HAdeHHH KOTOPOTO
219 0,15 < vep << 0,8 M/e cocrasnaior 0,05—
0,07; npugem MeqbiIHE 3HAUCHHS CONTBETCTBYIOT
MeHblluM ckopoctam [77]. Ilpw wamuvun Ha
TIOBEPXHOCTH, MO KOTOPOH TEUET NMOTOK, BHCTY-
NIOB- 3HAIHTENhHOH BLICOTS (CPaBHUMON ¢ BLICO-
Toll noroka) Bemudnta ky yseamumsaetcg. Jhas
JIOTOKa Ha KOHIIEHTPAUHOHHOM CTOJie, o AaH-
Hetm M. C. Baarosa, 0,07 <<k, <5 0,15 npu
0,1 <-.._<,__ Ucpé 0,4 Iﬁ/‘:. . . .
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CoorHomenne MeXIY cHAaMH F,u F, pas
H

YC/IOBHA TepeMelletys HaCTHI! B CPABHTAIHOI-
HELX annapatax He yeramoesieno. O6wuno npu
PACCMOTDEHHH  TPAHCHIOPTHPOBAHHA  wACTHI
CKOALKEHHEM N0 IHY ciia F,, He yunThaaeTcs.

ITpeanonaraerca Takme, uto KosbPuuHeHTH
FH,!I[)OI[P!HaMH'-{ECKOTO COMPOTHBJIEHHA npH ABH-
HEHHH YACTHILL BAOIB TBEPNOH NMOBEPXHOCTH M
O RepneHAHKYNAPY K Hell PasHu Kosddunuenty
COMPOTHBACHHR TNPH ee CBOGOJAHOM najeHuH
[44, 77]. B srom caydae ckopocts TDAHCTIOPTH -
POBANMA HACTHI, CKONLKCHHEM N0 ROBEPXHOCTH
onpeflensicte ypaBHeHHeM [37]

U =10y —
-1/ ( COS & — —p"—sin.cx) oe
l/ cH f pT_‘p)H f};.?

(1.26)

TAC Uy — CPEJHAS CKOPOCTb TEUEHHS KHAKOCTH
B C0¢ C BHICOTOH, PABHOM JUAMETDY YacTHUbi
Yeg — CKOPOCTE CBOSOAHOrD naZeHdas YacTHUBE
f — KospPuIlHeHT TPemas YACTHUB © NOBEPX-
HOCTh; O — YroJd HAaKJOHA IJIOCKOCTH, Ug —
COCTARAAIOMAL CKOPOCTH MHAKOCTH 110 HOpMAJH
K MOBEpXHOCTH.

Suavenus ko3pPHLUHEHTA TpeHws AT He KOTQ-
PBIX MuHEPANOB MpUE2AeHH B Tada. [.2.

Jns AoCTATOMHO MajduIX  YIAOB  HAKJOHA
(= < 6’), HCnonbayeMuX Ha mL03aX, Keaofax,
KOHUEHTPALHOIHBLIX CTOMAX, Korla sin o fABAd-
eTCH MaAoH BeNIMYHHOH U COS o GJIM30K K €XH-
niue, popmyra (1.26) npusumaer sug

wm v VIORTEY. (127

Ilpunsarce npH susode Gopmyx (1.26) i (1.27)
NRefONOKeHHe © DABEHCTB2 KO3 DPHuHEHTOB
CONPOTHBJACHHS ASATETCH TpyduiM NPpHE/AHME-
HHEM X-DEANBHBIM YCHOBHAM. [Lo3TOMY HCMOMb-
3oBaTh BHpaxenue (1.27) Moxuo Toamko Zam
KaY2CTBEHHLIX QUEHOK,

Hs qopmynm - (1.27} ciepyer, 410 CKOpoCTh
TPAHCMOPTHPOBAHHA HACTHI[ CO CKOJbMEHHEM
NO XRY 32BMUCHT OT HX HADPABIHYECKOI Kpyu-
HOCTH (Ucm) M KO3DPunuenTa Tpenuns. B daer-
HOCTH, Y PABHUMEMAID UK YaCTHIL (MMEIOuLHX
OJIHHAKOBbIE Ugp} CKOPOCTL ABHMEHNA KPYRHLX
{MeHbIIEH DAOTHOTTH) $YAST SoJblle CKOPOCTH
ABMMEHUA M2NKHX (fobliel nnoTHOCTH) Beea-
CTBHE yBeAMUSHHS CPEAHCH CKOPOCTH MMHAKOCTH
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T, € yBeJuYeHHeM JHAMeTPa YACTHI, 4YTO HOH-
TBEPKIACTCH OSKCICPHMEHTANBHEIMA JAHHKIMH,

CKOpPOCTE TIPOJOABHOIG NENEMEIEHHS YACTHIL,
HAXOAAMMXCA BO  B3BEINEHHOM  COCTOSIHHH,
B CpeJHEM H BepXHeM CIOAX ITOTOKA HECKONBKO
MEHLIIE CKOPOCTH TPAHCHOPTHPYIOMER KHAKO-
«eti. PasHocTh MEXIY HHMH YBEJIHUMBAETCH
€ YDBeJWMCHHeM THIpPABAHUECKOH KDYIHOCTH
YACTHI[ W, HANpHMep, NAS YACTHN [JOTHOCTBIO
2,65 r/em? # kpymHOeThIo | MM cocraBaser 5—
89%. B6Au3n gHA YACTHLM H KHIKOCTB IEpe-
m[aem]am"rca NIPAKTHYECKH € OJHOH CKOPOCTBIG
371

Bhicota B3BCLIMBAHHS YAaCTHU A YBEJAHUHBA-
€TCH ¢ YMeHbIIEHHEM THEpABIHUECKOH Kpyn-
HOCTH YACTHI! H MOMXKeT OBITb NPHOAHIKEHHO
onpeneaena 1o popMyne [77]

hg = C]. (ngcp — ch)fﬂcg, (I 28)
TIe C; — KosppHUHEHT.
3navenye xodpduuHenta C, B Hopmyse
{1.28) [77]

XapakTep NOBepXHOCTH {AHADIA) C,. c™
Becbma raagkas Meralanueckas HAK
<TpPOr'aHhe, TurdTEJBHO NMPHCHAHHLIE
JOCKH . ', L oL, L. .. 12,2
JKenesnas wWJIH CTporaHble  JOCKH 14,4
JlogpHiTast pesHNOBHIMH KOBDHKaMH 19.9
TlokpbiTas MeNKHM MaTepHaloM ¢
HAAMH V., . . ., .. . . . . 36,2
TlokpuiTas sepHaMH MECKa H NMOPORH
663 3HAYATENLHHX BHICTYIOB , , 41,6
Tlokprrras menkof ranefi uan nopo-

e S T T T ¥ X
TTokpnttas rafeit KX KpymHOHR nopo-
Joi 549

B pesyabrare nepHORHYHOCTH XeRCTBHA BHX-
pefi  yacTHUR INepHOTHYECKH TNoJAYYaloT HM-
IyAbCLH, HADDABACHHBIE BBEPX, 4TO IPHBOLHT
K CKAYX000PA3HOCTH ABHAkeHns vacTHi, Hapany
€ MEPHOTHIECKHME MMITYIbCaMH Ha B3BelleHHLR
B NOTOKE TacTHIH NOCTOAHHO NelcTBYeT cHJa
TAMKECTH, ' B pesynbTate HX OJHOBDPEMEHHOrO
JeHCTBH YCTaHaBAHBAeTCA ONpefefleHHOe pac-
TIPENEJEHRE KOHUEHTPALHH YACTHIL IO BHICOTE
IOTOKA, NpH KOTOPOM MAKCHMAALHOE 3HaueHHe
HX KOHIEHTPAIHH NPHXOAHTCA Ha HHXHHE CJIOH,
UeM Menbme rugpasBsauieckas KPYHmHOCTb “a-
CTHII, TeM BHILIE OHH B3BELIMBAIOTCS BHXPEBHIMH
HMIYAbCAMH H TeM paBHOMEPHEe paclpenens-
Tcd 6 ToAmEHe noToKa. IlosToMy B nmotoke,
TEKYIueM 0 KEA00Y, Npy HeGoAbLINOM COfep¥a-
uuK TBEpAore (meHee 10—15 % no ofwemy)
HaZ HEKOTOpPOM DACCTOSHHH OT €ro HadaJza
MACTHLB pACOPEAENAIOTCHE TAKHM 06pasomM, 4To
COEEPKAHHE THAPABJHYECKH KPYUHBIX UaCTHI,
B HHKHHX CTOAX CTAHOBHTCH BHILLE, YeM B HCXOA-
#ioM mpoAykre. IIpn GoapmioM cCOBEpXKAHHH
“TBEPACIO B NMHTaHHH (cBeme 20 % no obmemy)
B HWKHHX CcJ0fX KOHIEHTPallHA TBEPAOTO
MOMET JOCTHIATh 3HAUMTEABHOH BeMHdHHb (40—
50 %), BomeicTBHe uero GyNEeT NPOHCXOIUTE
cerperanas, ITocensas o6yc/a0BAHBAET AONOJ-
HHTEJbHOR IIOBHIIEHHE CONEPIKAHHA B HHKHEM
CJIoe MEJKHX 9acTHI GOJbLIOH I/IOTHOCTH,

Taxum ofpasoM, Mw0G0H Kedo6 MOXeT sa-
JIATECA  TpaBHTAHOHHWM  OBOraTHTEILHEIM

annapaToM, €M TOABKO OCYIRECTEHTE pazfene-
HHE NOTOKA IO BHICOTE Ha uacTH. OJHAKO CTe-
NEHb KOHNCHTPAUHH NPH OGOTAIEHHH B JKEJO-
Gax sprfercst HeombuoR (OCHMHG HE MpPEBHI-
waer 2,5—4). Has ee NOBHIEHHT B rpaBHTA-
UHOHHBIX ANNADATAX HCMOABL3YIOT, TOMHMO TIEpe -
YHCTOK Da3fieIeHHblX NPOAYKTOS (MHOTO®PYC-
HHe KOHYCHBIE CENapaTOphl), JOMOJHHTEILHbIE
BO3JEHCTBHA HA NMYJABNY H HAXOAAmHecH B Hell
YACTHLH B BuIAe BHOpAaUHi (KOHLUEHTPAlLHOHHbE
CTO/MH, BHODPAMOHHEIC ANNapaTH AJA oborame-
HHA HITAMOB) HJAH HEHTPOOemHBIX YCKOPEeHIH
(BHHTOBBIC CEIapaToOphI).

BuSpanss noBepx®ocTH ammaparta yaydiaer
pPasieNIeHHe WYACTHI, MOBLILNIAA pPa3pLIXJeHHe
HHXKHHX CTOEH H CHOCOOCTBYA Cerperaimus; Ha
KOHUEHTPAIMOHHBIX CTOJMAaX OHa, KPOME TOro,
TPOH3BOIHT HanpaBJeRHOE TPAHCIOPTHPOBAHHE
HaCTHIL, COINPHKACAIOMHXCA C TeKOH (B OCHOBHOM
HACTHUBLL TSMEeJNX MHHCpAJACB), NPHOAHIH-
TeNbHO NEPNEHAHKYIAPHO K noTOKY. 0o HEKOTD-
POl cTeneHH aHANOTHUHOR eHCTBHE NPOH3BOIHT
H 1eHTPOGeKHOS YCKODEHHE B BHHTOBLIX CEMa-
paTtopax.

B Hekorophix ammapartax (mMosH ¢ ABHXY-
luekcd NenTol, koHueHrpartop «Bapraec—Kpoc-
cGeNT») A% TPAHCIOPTHPOBAHHA OCAMICHABIX
NPOAYKTOB MNPHMEHSETCA HEMpephBHOE OJHO-
HANpPaBMeHHOE ABH¥EeRHe Dabouel MoBepXHOCTH.

Bausiune na pasmencHue yxasawsHX haxTo-
poB Gofee MONPOGHO paccMaTPHBAETCR HHMe
B COOTBETCTBY'OIMX IJaBaXx.

§ 4. KrHeTHKa
TPaBHTALHOHEBIX NPOLECCOB

3aKOHOMePHOCTH KHFETHKH Mpomecca B yoao-
BAAX HENPEPHIBHO ALHCTBYIOMEH MAINHHLI O3B0~
JASOT  YCTAHOBHTL SABHCHMOCTE MoKasaTelelt
OGOTalueHHA 0T NPOHIBONHTEIBHOCTH® H B OT-
JEJABHEX CAYYasaX OT AJHHBE MaIUHHEL.

Hanbfosnee mpocTHM Ipu BHBORE ypaBHEHHS
KHHeTHKH ABASETCS NPEANOJSOMKEHHE O IPOnop-
LUOHAABHOCTH KOJHTeCTBa (Macc) dN nexoro-
pOro XOMIIOHEHTA, M3BJEKAEMOTO 32 GECKOHEYHO
MaJbli NPOMEXYTOK BpeMenn df B NPOLYKT
(HENpUMED, B KOHUEHTPAT), €I0 KOMHYECTBY,
HAXONAWEMYCS B TV/ABIE B JAHHHE MOMEHT
BPEMEHH;

AN = & (Ny — N) d¢, (1.29)
Toe k — Ko3HIHEHT UPONOPIHOHAABHOCTH;
Ny 1 N — coOTBETCTBEHHO KOJHYECTBO KOMIO-
HEHTAZ B MalIHHE B HavaabHMWi MOMEHT H H3BJIE-
4eHHOTO 33 MpeJIIeCTRYIOmEe MOMERTY ¢ BpeMs
B Pa3rpymaeMbli MpoIYKT.

Takoe npefnosc:kenne chefaHO B paboTax
[15; 26; 74}, npuMeHHTeABHO K npomeccam
OTCAZKE, O0OTAICHAA HA LLTI03aX H ITPOMBIBKH.
Dusugeckut cMumen  ypasmenus (1.29) naw
FPABHTAHOHHLIX TPOLECCOB OGOTAmEHHA B OT-
JAHYHEE OT (WVIOTAMH He ABJSETCH JOCTATOYHO
SCHEIM.

Pemenne ypasuenusi (1.29) gaer sxcnomen-
IHAJbHYX 38BHCHMOCTb H3BJEYEeHHHA OT BpEMEHH
3

g=1 ¢ (1.30)
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B npagTHueckWX yCACBEAX 3ABHCHMOCTh
({1.30), xax npaBunp, He BunMoansercA. as
COTICOBAHNASA TEOPHH C FKCTEDHMEHTOM OOLIYHO
NPEAnONATaloT, 4T0 KOI(pUIHEHT & 3ABHCHT OT
BPEMEHH, 3TC TMPHBOAHT NOCJE HHTETPHPOBAHUSA
K Gojee CJAOXHHM YPABHeHHSM J/1d onpeiefe-
HHA 3@BHCHMOCTH & OT # [15, 741,

IpyreM crmoco6oM IOJAYYeHRA YpaBHeHUH Ki-
HETHKH ARBIAETCH DPAcCMOTPEHME FpPABHTAHOH-
HOTO TIpPOUecta XaK croxacruueckoro [57; 66;
371, cocTosmerp M3 IBYX MpOECCOB: 3aKOHO-
MEpHOTO TepeMemeHnd eNTpa paclpefeseHHs
YacTH, BHH3 HJAM BBCPX NOX AeHCTBHEM CHJ
TAMECTH ¥ CONPOTHBJICHHA Cpefny; CIydafimhix
nepememesnl YacTHI, OTHOCHTENILHO UEHTPA HX
rpYNMHPOBAHES, HADYIMGIOMHX NOCTHIHYTOE
paccioerye. TTepBall B3 YKa3aHHbIX NPONHECCOR
XapaKTepH3yeTcd CKOpOCTBIO  MEpeMeleHnsd
HeRTpa PaclpefeleHus dYacTHIl; BTOPOH — co-
OTBETCTBYIOMIHMH  BePOSTHOCTHO-CTATHCTHYE-
CKHMH XapaKTepHCTHKAMH.

Tlonofble nponecchl, KOTOPHE MOTYT GHTH
Ha3BaHH KBa3uJubdyshed B noAe CHJB THMe-
CTH, ONHCHBAIOTCI ypabueHueM (DokKepa—

Tlnauka
ow/dt = d [e (¢, 2) w)/oz +
4 0,502 [b (¢, 2) w)/oz?, {1.31)

TA¢ W — NJCTHOCTD paclpeiefleHus Bepost-
HOCTH HAXOXKIEHHS YACTHIB Ha YDOBHe z;
¢ (¢, 2), b 2) — xodpbHIKEHTE, 3aBHCAHE
B Oo6meM cayuae OT f H 2, XaPaKTepH3YHUiue
MepeMeileHHe YACTHIB COOTBETCTBEHHO MOK
BIHAHHEM CHJLlL THMECTH (H CONPOTHRACHHA
cpefr) H BCIEfiCTBHE NEpeMeIHBaHHSA.

B yacTHocTH, npH b= const u ¢= const
ypasuenne (1.31) npuMer Bua:

dwldt = cowloz -1 0,5b0%w/dz. (1.32)

OrHOCHTRNBHOE KOJIHUECTBO YaCTHL, NPOXOAs-
ee Yepea NAOWAJKY eJHHHYHOH nJIomanH
€ MECTONOJOMEHHEM Z = Zy (HalPHME]D, UYepes
pemeto OTCAflOYHOR MAIUMHH) B €IHHHLY Bpe-
MEHH (M3BJEYSeHHE YACTHI NOJ peIero), onpe-
nensercs GOpMyaoH

&= (,560w/0z L cw. (1.33)

Pemeuwe ypapuennsi (1.31) mpu pasamHHeX
HAYAMLHLX H PPAHKYHBELX YCAOBMAX, ONPEeNsio-
MHX BHA pacnpelelieHRs WACTHL 1O BHICOTE
CIOR B HAYAJRHOM CeYeHHH, a TaKKe MOBELEHHE
YacTHN Ha Bepxuell H HMKHeHl TpaHHUAX clos
npuBegeHo B patorax [57, 371.

Trasa 2
IpomuBxa

§ 1. Tlporecc NPoMBIBKK

[TpoMeiBKOH HA3IHEBASTCA NPOLECE JE3HHTETpa-
HHE (PA3phiXJIeHHsi, TUCIEPTHPOBAHKSA) TIHHH-
CTOTO MaTepuand, Cojepxauwerocs B PYAE,
¢ O/HOBPEMEHHLIM OTHCJAEHHEM €TI0 OT PYAHBIX
yacTHI B BHJe TIHHHCTOR CYCNeHsnu (aMa)
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nol  HAeRCTBHEM BOOB H  COOTBETCTBY IO X
yeTpoficTe. [NHHHCTBIE HPHMECH MOTYT HAXO-
JA¥TbCA B TOPHOH MACCE B BHIEC DPHMA30K H MLie-
HOK Ha DYAHHIX WaCTHLAX, KOHIJIOMepaToB
€ KycKamu pYJAB H OTHEJbHHX xoMues. B pyre,
nocTynawomel Ha NepepaboTKy, BO3MOMHO NPH-
CYTCTBHE TIJIHHHCTHIX NPHMECeii BO BCeX Tpex
COCTOAHHAX,

IIpombBKa MOMeT OuTh CAMOCTOATE/SBHHIM
TIPOLIECCOM, B PE3YJILTaTe KOTOPOTrO BhITEJeTCR
KOHUEHTPAT, A MOLTOTOBHTEIBHEIM [1POIECCON,
Noc/ie KOTOPOro MHITAS PYAA HaNpaBJAeTcs HA
Aaneuefimree oforautenme. IIpomece npoMbiBKH
HIMPOKO NpuMeHReTcs nPe 0OOranteHHH Kenes-
HBIX © MapraHiueBLX DYA, POCCEMed LBEeTHBIX,
PEAKHX H GJAaTOPOEMHIX METAANeB, HepYIHBIX
CTpouTebHLIX MaTepualoB (lefeHb, TpaBuit B
MecoK), KBapleBhiX NMeCKoB, (LIIOCOBBIX H3BECT-
HIKOB W ADYTHX MaTepHalos.

ITpu BriGOpe cxeMbl H OGOPYEOBAHHA Jid NPO-
MBEBKH IPHMEHHTETBHO K KOHKDETHBIM YCJIOBHAM
HeoO0X0IHMO OUEHHTs [POMHBIBACTOCT Marte-
puana. [llox DpOMBMBHCTOCTh O PY-
A H OOHHMaeTCA CNocobHOCTb MaTePHada OvH -
WATHCA OT TJAHHHCTHIX TPuMecell B npouecce
TNpOMBIBKH. [IPOMBEBHCTOCTh MaTEpHala ompe-
JensieTcd (GE3MKO-MEXAHHUECKHMH CBOACTBAMHE
TNIFHHCTHIX MpHMecell (rpanyfoMeTpHuecKHiE co-
€TaB, NMAACTHUHOCTb, IMMACTHYECKAH [POYHOCTD
H MuHepanoneTpOrpahHueckas XapaKTePHCTHKA)
H MPOMHBacMOi DYAH (IPaHyloMeTPHICCKHE
COCTAB, COAGPMAHHE TMUBUCTHX NpHMeceH 0
ap.).

I3BeCTHO HeCKOJEKO CIOCOS0B OMEHKH DPO-
MBIBHCTOCTH!

2) KOCBeHHHH 1O (PH3NKO-MEXaHHIECKHM CBOH -
CTBAM [VIHHHCTHIX TpHMeceH, XapaKTePHIYIIOUIHM
HX DJacTHYecKoe COCTOSHHE (YHCJAO MUACTIY-
HOCTH, IIaCTHYECKAS MPOYHOCTL, ONpeledaseMan
no rayOHHe MOTPYXEHUs B o6pa3el KoHyca
naactoMeTpa BolffueHKo), H COTEPHAHHIO HACTHIL
meree 0,005 mm [74];

6) no yIeJLHOMY PacXofy 3JeKTPO3HeprHil,
saTpaumpaeMoii a npoMuBKY [74];

B} 10 BPEMEHH, HEOOXOLHMOMY [RJAf NOJHOTY
yranenus rawHHCTBIX Ipameceit [74];

I) N0 XapaXTePHOMY BPEMEHH H MAaKCHMAJb-
HOH  CKODOCTH  TPOMBIBKH,  ODPEIeaseMBIM
SKCIepHMEHTANBHO.

UyciloM NTATACTHYHOCTH HA3HBa-
eTCH Pa3HoCTh MEXJY BJIAKHOCThIC [NIHHB
(conep¥auneM BOAH) NPH BepxHEM npejete
TeKy4ecTH (Korja BlaXHad IIHHA DacTeKaeTcH
70 MJAOCKOCTH) H HHMHEM NDCEENe TeKYUeCTL
(KOPfla TJIHHA [pPH HABJIEHHH pacChiaerca).

Qu3HKO-MEXAHHYECKHE CBOHCTBA FJHHHCTHX
BKJIOUEHHHE He Bcerja TOUHO XaPAKTEPHIYIOT
NPOMBBHCTOCTE Matepuana [74]. Onxako oum
MOZBOASIOT  [POH3BECTH  TPRIBAPHTEALHYO
OLEHKY IIPOMBIBHCTOCTH, HE BLINGJAHAA IKCHE-
PHMEHTOB II0 NPOMHIBKE.

CnocoBml  «6», «B», <> TO3BOJAT TOUYHEC
OIEHHT TPGMBIBHCTOCTD MATEPHANE, HO TPESYIOT
NpPOBCICHHS SKCICPHMEHTOB 110 NPOMBIBKE.

[TapamMeTpnt MIPOMBIBKH (CHocof «r») BpeJeHbt
Ha OCHOBAHHH H3YUeHHA KHHETHKH NHPOMBIBKH
B NepHOLHYeCKH ZIeHCTBYIOWEH [pOMBIBOYH O
Mallppe, B COOTBETCTBMH C KOTODOH HHTEHCUB-
HOCTb (CKOPOCTb) H3BJIEUCHHH [VEHHHCTHX TPH-



Tabauna 1.3
KnaccupHkanua MaTepHaJ0B MO IPOMBIBHCTOCTH

PHIEKO-MEX3HHUECKHE CBOf- ITapaMeTpr npouegsa XapaKTepHCTHEN
CTBA TAHHHCTHWY MpHMeceh NPOMBBKH P OMBIBHCTOCTH
Marepuan YUneno InacTu- m?; Yaenvumh Heobxo- Xapak- Koadupu-
LAAC QecKan qACTHL, pacxon ARMOE TEPHOE unenT
THY - npou- MeRee JAEKTDO- BpeMs BpEM 5 [PGMBI-
HOCTH HOCTh. 0,005 BHEDIHH. NMPOMEIB - TIPOMELE - BHCTOCTH
Hjcu? MM, o KBT.ufT KH, MEH | Ku #, C K
JlerKonpomsl- <h <15 <25 0,25 <1 b0 |
BHCTHIH
Cpegrenpo- 5—15 | 15—35 25—50 0,25—0,75 -2 50—150| 1—0,5
MBIBHCTHI it
TpyrHonpo- 15—35 | 35—80 =50 0,756—2 2—6 | 150300 0,5
MBIBHCTHI

Mecedt B CIHB / HMeet MaKCHMYM [, BOCTHIaeMBIR
B MOMEHT BPEMEHH f;, Ha3BAHHHA XapaKTePHbIM
BpemeneM NpoMuBKH. B Kauectse xapaktepn-
CTHKH MPOMHIBHCTOCTH MATepHa]a NperfloieH
Takke [54] mapamerp K, naspauHHi Ko3ddu-
IIHEHTOM ITPOMBIBHCTOCTH
K = 0,581y + 6 (o0 (1.39)
Knaccnpukaunss Marepuanra no mpOMBIBH-
CTGCTH ¢ TIOMOIBIO  PAS/IHYHBLIX  TlapaMeTpoB
fnpuBefieHa B Ta6a, 1.3.
13 onHCaHuT KHHETHKH ITPOLECCa NPOMEIBKH
TIpeJIOKENO HeCKoMbKO Ypabuenul [54, 74].
HceaenosaHHaAMH Ipouecca NPOMEIBEY B BHG-
PAUHOHALIX H KODHTHHIX MOHKAX YCTAHOBJCHA
3aBHCHMOCTh H3BJIEYEHHSA TJHHHCTBIX ITPHMECEN
€ (9pdeKTIBHOCTD NPOMBLIBKH) OT BpEMEHH NpO-
MBIBKII ¢ U KoahulHeHTa TpPOMBIBACTOCTH K

[54, 53]
e=7v K+ I Ki/ty)T( K+ 1y, (1.35)

rae v (K -+ 1; Ki#/ty) — uenonunas ramma-dynxk-
1lHA  COOTBETCTBYIOMUX mepeMeHHux; I (K 1+
— 1) — ramMma-gyuKuns.

3HAYCHHE HIBJedennll TIRHECTEIX IpHMeced
B CHB, paccumrammoe no opmyte (1.35),
fIpuBelieHo B Tabu. 1.4,

XapaxTepHOe BpeMA NPOMEIBKH fi RS KaX-
JIOTG THNA OPOMBIBOYHOH MalIHHB OIPEREIAETCH
€ YYEeTOM €€ KOHCTPYKTHBHHIX H TEXHOJOIHYE-
CRHX TNapamMeTpoB H CBONCTE APOMBIBAEMOrO
chpba [53]. IIpu nasectnmx #; u K BpeMs
iIPOMBIBKH  #, HeoOXofijuMOe JIJIf TOJIyYeHRA
3aJAHHOTO H3BJIEYEHHS B CJAHB CJHHHCTBIX
OPHMECER, MOMET GuITh PACCUHTAHO C MOMOUIBIO
Tabn. 1.4,

MHTeHCHBHOCTL TIPOMBIBKH 3aBHCHT KaK OT
hH3NKO-MEXAHHYECKHX CBORCTE HPOMHIBAEMOTD
MaTeépHaJa M pasMHBaOWER  CHOCOSHOCTH
KHAKOH Cpelibl, TAK M OT MEXAHHYECKOTO BO3IEH -
CTBHAl MPHMEHSEMBEIX MallHH.

Ha 3¢xbeKTHEHOCTD MPOMBIBKH MOTYT OKA3EI-
BATh BJAHAHHE TaKKE CJAEAYIOLIHE haKTODH.

Cnoco6 NMOArOTOBKH PYAH
nepcA MpoMHEBKO R [IpegapuTennHoe

3aMaYHBaHHE TOPHOM” MaCcCH Nepes ee IPoMBBKOR
JAA CHWMEHHA IPOTHOCTH TAHHH yJydiiaer
noKasaTeJH TpONECCa (CHHXACTCH BpeMs Npo-
MLIBKH He meHee uem Ha 25 % - noBmmaercs
H3BEYeHHE IVIHHHCTBIX MpHMecel B  caus).
Hanprmep, DpH NPOMBBRE MAPraHUEBHX DyJ
HukonosibCKoro MECTOPOMIRHHA Ge3 mpegpapH-
TENBHOTD 33MAYHBAHHS BHIXON HEMBLITOH IJIHHE
cocrapasat 6,6 %, a nocae npemsapuTeNvHOTC
3aMAYHBAHHA B TeYeHHe 2—4 4 cHH3WIcH LO
1,5—0,6 %.

[IpegpapurentHas MOACYIIKA PYAH BH3IWBAET
CHH¥EHHE MPOYHOCTH MVIHAH BCASICTBHE YMEHb-
LI HHA €€ OGBEMA H BOIHMKHOBEHHS BHYTPEHHHX
CKaJbBAWIIHX HANPAMEHHA 3 CMOCOBCTBYET
COKPANIEHUK» BPEMEHH THCIEPrHPOBaHUA TAMHE
TNPH [IOT DYHEHHH €e B BORY. [IpH nopcyixe pya
HHKOMOABCKOr0 MECTOPOM/IEHHS B TEYCHHE
5 cyT BA2KHOCTE KYCKOB TVIMHLI NOHH¥AJ3ch
c 17,8 1o 14,8 %. Tlocne npommsxm Taxorc
MATEPHAJA KOIHYECTBO HEPA3SMKEITON TIJHHKE
coKpaTuiock B 2 paza [74].

[penpapHTesbHAS COPTHPOBKR PYEH HA VIKHE
KJACCH TAKKE TOIBONHET, CYILECTBEHHO YJYd-
IMTh MNOKA3aTeIH TNPOMBIBKH B pesyJabrare
ONTHMH3ALHH TPaHYJOMETPHYECKOTO COCTaBa
NPOMBIEAEMOTO MATEPHAMA ¥ COAEPMAHHS B HEM
MMIHHACTHIX TNpHMeced.

IIpy MamOM CONEDKAHHH KDYNHEIX 3epe,
HeCMOTPSL HA PA3IBHTOCTh MOBEDPXHOCTH KYCKOB
PYIH, Culia TpeHus HeJoCTATOUHA AJA TIOJHATO
IHCOePTHPOBAHUR TVIHHE, H HaoBOpOT, NpH
GosbuIoM COAEPMAHHH KDYNHWX 3eped Mpo-
MEIBKA VXYAIIAETCA H3-32 TIOXOTG KOHTAKTA HX
c raunoil [74]. IlpoMmBKa yXyhnmaercs mpu
YBENHTIEHHH KPYTHOCTH KyCKOB TJMHH H HX
Coflep¥aHus B pyle.

Pacxoyx Boan, Cysenuiennen pacxoia
BOAB [0 ONpeleNedAnoro Npegena yiydiiaeTcs
KayecTBO NPOMBIBKH. ONTHMAMbHMA ypelbRbf
pacxoX BoJHI ORPENeNsieTC SKCIEPHMEHTANLHO.
Hanpumep, nmpH OpOMBIBKE MapraHueBHx pyn
HukonoAbckoro MecTOpoXmeHHS B GHUEBRIX
MAlIHHAX ©OH COCTaBaseT 3 M3/T.

TemnepaTypa sopn. Ilpn nomo-
rpese Bofn ¢ 10 A0 4D0°C cKopocth pasmeBa
FJIHHB YBEMHYHBACTCA NPHOMUSMTELHO BIBOC.
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Ta6augald

PacueTHoe H3pAtyeHHE [JIHHHCTHX npHMecedl B cauas, 0

KosdgdpuusentT NpoMuBHCTOCTH K
/o
0,3 0,4 0.5 0,8 0,7 0,8 0.9 1.0 1,2 1.4 1.6 1,8 2,0
2.0 31,7 37,6 42,7 46,9 50,6 53,9 55,8 59,4 63,9 67,7 71,0 73,7 76,2
2,5 39,2 46,4 52,3 57,3 61,6 65,2 68.4 71.3 75,0 79,8 82,9 85,4 87,5
3,0 46,0 54,1 50,6 66,0 70,4 74,2 77.3 80,1 84,5 87,8 90,4 92,3 93,8
3,5 52,2 61,5 57,6 73,1 77,5 81,0 84,0 85 4 90, 1 92,8 94,7 96,1 97,0
4,0 57,8 66,7 73,5 78,8 83,0 85,2 88,8 90.8 93,8 95,9 97,2 98,1 98,7
1,5 62,7 71,8 78,4 83,4 87,1 90,0 92,2 93,9 96,2 97,7 98,6 99,1 99,5
5,0 67,1 76,1 82,5 87,0 90,3 92,2 94,6 95,9 97,7 98,8 99,3 99,6 99,8
55 71,0 79,7 85,5 89 8 92,7 94,8 96,2 97,3 98,7 99,4 99,7 99,8 —
6,0 74,4 82,8 88,3 92,0 94,5 96,2 74,1 98,2 99,3 99,8 — — —
6,5 77.4 85,4 90,4 93,7 95,8 97,2 98,2 98,8 99,6 — — — —
7,0 80,1 87,6 92,1 95,0 96,8 97,9 98,7 99,2 99,8 - — — —
7.5 82,4 89,4 93,5 959 97,5 98,4 99,1 99,5 — — — — —
8,0 84,4 90,9 94,5 96,7 98,0 98,8 99 3 99,6 — — — — —
8,5 85,2 92,2 95,4 97,2 98,3 99,0 99 4 99,7 — — — — —
9,0 88,7 93,2 96,0 97.6 98,6 99,1 99,5 99,8 — — — — —
9,5 89,0 94,0 96,8 97,9 98,7 99,2 99,6 — — — - — —
10,0 90,2 947 96,9 98,1 98,8 99 2 99,6 — — — — — —
12,0 93,6 96,3 — 98,3 — — - — — — — — —
14,0 95,0 96,9 — — — — - — - — — — —
16,0 95,8 — — — — — — — — - — — -
18,0 96,0 — — — — — — — — - — — —
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KJaccH(HKaHA NPOMMBOMEMX MAITHH H YCTPOACTE (HO NPHMUMRY neHCTBHA)

Croto6 JesunTerpannu

Croco oTmeNieNHa WAAMOB

Tunw Mau¥n H YCTPORCTH

JuHamuyeckoe AefcTBHE MOTOKOB BONHI | B Buie cimsa u uepea | JKeaoGa, crTpyispie Ma--
HENOABMMKHbNE  PEIleTa | WHHE

Tpenne KyckoB pyEel Lpyr ¢ Epyra u o | I'poxouenneM Wax B BR- | DyTtapw, CRpY66epE,

IBHMYLIHECS IOBEePXHOCTH MAIUHH NPH | 1€ CAHBAa 4epes nopor | ckpyGOep-GyTap, n1o-

BO3EEACTBHA NOTOKOB BOJM CKkue u OapaCaHHme Ipo--
XOTH!, BHOpOMOHKH

Mexannueckoe BoafefictBHe pabourx | B Bupge cauBa uepes | Kophitable MORKH, Mexa--

OpraHoB MAITHHE nopor HHUECKH®  KJAcCCHGHKATO-
. Pbi, OHueBHe MOAKH

BoapeiicrBre yARTPa3BYKOBHX HAH aky- | To e AKycTHUECKHE  ammaparbi

CTHUECKHX KOJeCaHui
Pasmauysakne IJIHHBL B YCMOBHAX JJIH-
TEALHOrO 1peGuBaHHA pPYIM B BOJe

[IpoMutBouHKE GalllHn

Conesofil coctTapB BO L. MHoSaBka
peareHToB (KaflbIHHHPOBAHHOH COAB, MHEKOFO
CTEKNa B Ip.) nophmaer 3(peKTHBHOCTE H CHH-
HaeT BPEMA PA3MHBA IJHHHL

§ 2. TIpoMBIBOYHHE MAILHKH
H YCTDPOHCTBA

ITpoMHIBOTHBIE MAIUHHBI DPasJHYaOT MO KOH-
CTPYKIHH H cnocofaM JeIHHTerpalHH TVIHHH-
CTOTO MaTepHala u oTEeeHHs Waamos, Knaccu-
(huKauus TMPOMBBOYHHIX MalIHH H YCTpOHCTB
nprBegeHa B Tata. 1.5,

JKenoba, niockne rpoxothl, GyTaph, MoHKM
KOPHITHHIE H THNA COHPaAbHWX KaIaccHPHKaTo-
POB PUMEHAOTCHE IR IETKO- H CPEeTHEII POMBIBH -
ctaix pyi. Cxpy66epn, ckpyGbep-Gyrapel, ru-
palMOHHBE U OHUEBHE MAUIHHK B B HEKOTOPHIX
€ly4afx KOPHTHHE MOHKH TIPHMEHSIOTCA Ans
TPYIHO- H CPERHENPOMBIBHCTLIX PYA.

MpoMwepkra B menobe unpoHsso-
IHTCA B YOTOKE BORH W CTpYeH BONH, BHITEKAIO-
meR ¢ GoNbmoi cKopocThic M3 Hacafkm. Ilpw
IBHMEHHH MATEPHANA B NOTOKE BOAH KDPyIHbIE
KYCKH CKOMbh3AT H NePEeKaTHBaIOTCHE, YTO CIO-
coBeTBYeT AydUeR oTMuBKe U1amoB. SdekTHE-
HOCTb NTPOMHIBKH Ha MeEJ06€ 3aBHCHT OT yAelb-
HOTO pacxojia BOJAB, NMHHL U YKJIOHA menoba.

Jns ycunerns NeaHsaTCrpauHH DNIHHHCTBIX MPH--
mMecell  OPHMEHSOT DYUYHoe meperpefaHue, .
a TAK¥KEe ITOfavy BOAH NOL JaBJeHHeM uepes
HacafKy B ToJIoBy nporHpouHoff kotoaw:. Pac-.
XOJ{ BOEH N5 NPOMBBEN B JKeN0Ge COCTABIFET
B 32BHCHMOCTH OT CBOHCTB NPOMLIBAEMOTO MaTe-
puaaa ot 10 a0 30 M® na 1 u® nopoan., MomHoOCTE -
crpyn Bomiel A (kBT) npn pacxoge Q (a/c) u
namope H (M) onpepensercd no gopmyne

A = 0,0098QH. (1.36):

OrpenenHe KPYIHOTO KYCKOBOIO Martepuana
oT 3deNel NpOH3BOIMTCA Ha PEIICTKE, YCTAHAR--
JHBaeMOH Ha NJANHTYCAX [0 Beell gnHe Xenoba,
M HA HEMOABHMHOM IDOXOTE, DacmoJOKEAHOM:
B KOHUE xeq06a.

F'mppapiuueckut BRamreper:
(prc. 1.4) npepcrapaser coGofl HAKJIOHHBIN
Kenol ¢ peIeToM (C OTBePCTHAMH pa3MepoM
10—15 MM), VIOMEHHHM Ha pefike BBHICOTOH
100—150 mm. TMepen samrepgom ycTaHaBiHBA--
€TCA THAPOMOHHTOD, KOTOpbIH HampaRJeHHOH
CTpyeH BOIM MONHEMAET MaTePHAN WA NpOCEHBA-
0y OOBEPXHOCTE, NE3HHTErPHPYS IPH 3TOM
TAHHHCTHE BRJOUeHuA. [IpoaykT, npomermui

Puc. 1.4, T'vapesadwecknfi mawarepa:
/ — GyHrep; 2 — rajeunsft wenof; 3 — NpHeM-
6 — pewrerc

BHK; 4 — THAPOMOHHTOP; 5§ — JGTOK;
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TatGaunma 1.6

“Texnuveckag XapaKkrTepHCTHKA THAPOMOHWTOPCB

<)
=4 L=
Ilapamerpu ; ; MJI-250 TMIO-3M
| E
Jlnamerp BXOZHOTO  OT- 250 250 250 100
BEPCTHHA, MM
Pafoyee  EaBjeHHe  Bo- 1,5 <2 1—2 1
An, Mlla
Pacxox Boaw, M%/u 380—1530] <2480 <2480 <150
Jnaverp cuennmx Haca- | 50; 70; | 80; 100; 80; 100;;110; 125 16; 18; 20; 22,5
JOK, MM 90, 100 | 110; 125
¥ron noeopora crosia, rpa-
Aaye:
BBEPX 27 27 30 80
BHH3 27 27 30 20
B TOPH30HTANBHOR ILITO- 360 360 120 (6es nepexsara) | 90 (6e3 nmepexnaTa)
CKOCTH 300 (¢ mepexpatom) | 210 (c mepexpaTom)
Ynparnenue Pyunce | Pyunoe | [ncTanpuounoe (¢ pac- | JIHCTaHIHOHHGE
crosua 20 M), THIpas-
AUTECKOE (¢ MHHHMANb~
HbIM JIaBJeHHeM palo-
ueit poam | MIJa)
TalapuThhe pasMepH, MM:
RauHa 3200 3550 5000 1650
IREPHHA 570 690 690 450
BEICOTA 1460 1370 1370 650
Maeca, Rr 210 360 690 170
HaroroBarent UepeMxOBCKH MAUIMHOCTPOMTENRHBI 32aBOA

Hyern Kapna Mapxca

Yepes perueTo xeNoba, HanpaBIAeTCE HA LUTIO3K
€ UeaLI0 Taapuefimero ero oforamernsd. Pacxon
BOJBL Ha MPOMRBRY | M® Opofnt na Baurepre
pe npesmillaer 8—12 M. XapakTepucThka
FIADOMOHATOPOB NMpHBEAeHa B Tabn. 1.6,
Bapatanuue NPOMBBOUYUHKE
TPOXOTH # 5YTapH BOCHOBHOM HMEIOT
‘TaKoe Ke yerpofereo, Kak GapaaneEme rpo-
XOTHl, TNpelHAa3HAGEHHHWE JJA TPOXOYEHHH, H
OTAHYAOTCA OT AOCHKEAHHX HaJAHYHEM MIPHCIO-
cobnennii aas Gonee HHTEHCHBHOTO ME&XaHHUe-
CKOTO H THAPABAHYECKCTO BO3REHCTRHS Ha PYLY.
I'poxoThl npefHa3HAYAWTCS LI JErKOIPOMBIBH-
CTRIX Pya ¢ HESOMBIHM KOJMHYeCTBOM TAHHHCTbEX

#W

npuMecei, a OyTapw — NI DYR JErKOR R
CPEeNHER MNPOMBIBHCTOCTH KPynHOcTbo 200—
300 M. TexHuueckasd XapaKTepucTuKa cepHitdo
BHIOYCKaeMblX GapabaHswX TpOXOTOB H OyTap
npHBe/ieHa B Taba. 1.7.

DapaCanauit npomuBousptt rpoxor IB-1,56

(puc. 1.5) nmeeT nuawnapHueckuit Gapaban,
Puc. 1.5. TFpoxor OapaGauHelii NPOMLIBOYHEIA
I'B-1,5:

! — Gapafan; 2 — poAuKH; 3 — NPUROA; 4 — NpH-
BOANOH PonHK; § — mydTe; ¢ — Ban; 7 — ynop-
Hulit pOJIBE
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TaGmuna 1.7

TexnHueckan XapakTePHCTHKA GapabaHHBIX
NPOMBIBOYHEIX [POXOTOB H GyTap

Tpoxor
ITapamerpot Gag:&aa- Byrapa
FB-1,5
Paasmepn GapaGana, MM:
Anametrp  (BHYTpeH- 1500 1330
HHI}
LAWHA  mepdhopupo- 2500 5304
panacll vactu
ofimas AauHA 4200 8300
Yroa HakJoHa Gapaa- 3—8 3
Ha, rpamyc
Aduamerp mepdopanuit | 50 n 10 20
craBa GapaBana, MM
Yactota Bpamenua Ga- 10,7 16
pa6ana, mun~!
YEeNbHui pacxol HO- 1—3 1—-3
I, M3z
Mponyckuas  cnocob- 90 * 75
HOCTB, T/4
Magcumanpemit  pas- | 300—350 150
MED KYCKOB pYJIH, MM
MomiHoeTh 3JICKTPO- 5,5 30
JBHraTens, KBr
TFaGaprrHLIE pasme-
phl, MM:
ANHHA 5385 9008
IHpHHZ 2205 3000
BLICOTA 2080 2000
Macca (ue Gosee), T 5,2 12,4
Harotoutens Qneneropckrii me-
XanHyeckHii 3aBoj

* Tipn yrne B8°

COCTOAIUMA U3 YETHPEX CTABOB! ABYX TJIYXHX
¥ 3aTPy304HOro H Pasrpy304Horo KOHNOB H IBYX
nepthOpHpPOBAHHEX — B cpejiHelt wacti. Pyla
sarpyxactcsl BO Bpallalomuiics GapabaH, B KO-
TOPHHA vepea Gprisrasa Mofaercs NMOR HATOPOM
Bofla. Yactota BpauwenHs GapabaHa TIPHHHMMA-
erca papnoit 30—40 % KpuTHueckolt W cocTas-
aser 10,7 manL,

CKopocTs NPOIOALHOrO TEPeMEuCHHS MaTe-
prala B GapabGaHe (M/c) cnpepenseTcs MO Gop-
MyJ1e

v= 0,106rn tg 2a, (1.37)

rie r — paguyc GapabaHa, M; 7 — 4acToTa
Bpallenus Gapafaua, MEH™L; ot — yrod HAKJIOHA
GapaGana, rpaayc.

ByTapu nocpaBHEHHIO C IPOMBIBOYHBIMH
rpOXoTamMH HMeloT OoJiee MOLRHYY KOHCTPYK-
uA0, GoJbllee OTHOUIEHWe NJHHE K THAMETPY
1 Gosée BHICOKHE KOJbLERHE MOPOTH.

Bapa6an Gyrapbl COCTOHT H3 IIECTH CTABOB:
IBYX TAYXuX y 3arpyJouHOre H DasrpysodHoro
KOHIIOB H HeThipex nepdopupoBaHHMX B cpenned
uacTH (apaGaHa. Ha BRyTpeHnedl NOBepPXHOCTH
GapafaHa yCTaHOBJIEHH NMPONAJILHBE HAOOPHHKH

(NnacTilbl, YTOABHHKH) R Da3DEIXIeHE S YL
H KWMBLEBBIC TOPOTH,

Boga nofaercs B 0OapaGaH noj AaBJeHHEM
0,15—0,3 MIla uepes oOpOCHTENBHYIS TPYGY
¢ Hacalkamu. MeJlxuii MatepHa’i, NPOUIEALIRF
yepes nephopuPoBaHNYIo YacTh Gapabana, cofy-
paerca B JOTOK, YCTaHOBJAeHHBI Mok GyTapof,
¥ Hanpasjifercs Ha JaibHERUIYIO cTalmio obpa.
6OTKH; KDPYMHEI® KYCKH DasrpyXalorcd uepes.
TOPIUOBYIC TOPJOBHHY.

[TpuBOX COCTOHT H3 3BJMEKTPOIXBUTATE/S, i~
JuuApHuecKol 3yGuaToif Daphl M KAHHOPEMEH-
HOH mepenavys,

Hekortopele 6yTapsl HMEIOT 6apabas KoHHYe-
ckolt gopmel, Jaa TpyAROTPOMHBHCTEX TGP0
B 6yTapax YCTAHARJIMBAIOTCA JONOJIHHTETbHbE
LenM U KOJbIEBLIE HOPOrH.

Pacxoll BoIM Ha NPOMBEKY B GapalaHHeix
rpoxotax u 6yTapax 3aBHCHT OT [ POMBIEHCTOCTH:
Martepnasa u KodeGaerces ot 1 jo 3 MP Ha 1 T py-
Ibl, A pacxol SAeKTpozHepTuy — oT 0,06 1o
0,h KBT-uHa I T pyZbL

CkpyGbepn ©H cxpy6Gep-by-
Ta pbl NpeAHa3HAYEHH I8 CPefHE- H TPYIHO-
POMBIBHCTEIX DYA KpynHocTbio go 300 Mm.

Cxpy66epn (puc. 1.6) B oTamune ot Gapaban-
HEIX TPOXOTOB H Oytap HMEWOT riyxune GapaaHn
¢ TOPHMOBHMH CTEHKAMH, CHAOKEHHHIMH TOpJIO-
BRHHAMH 1] 3arPY3KH 1 Da3rpy3Xn MaTepHaa,
BuyTtpu OGapafan uMeeT Ie3HHTEFDHDPYIOULHE o
nepeMemMBaime  ycrpofictea. B ropuson-
TalbHO YCTAHOBJEHHWX CKpy66epax JesHHTe—
rPUpYIOIHE YCTpolicTBa (NOMAacTH, BRICTYNETY
pacnosaraloT Ho BAHTOBOR AHHEH, 9T0 00eCnedy--
Ba€T NPOJBHMEHHE MATEPHAA K PA3TPY30UHOMY
Koniy. s AyUIIeTo MepeMellHBaHHA H Mepe-.
THPAHHH MATEPHANA H YBEJHYEHHA BPEMEHH €ro-
NPOMBIBRH YaCTh JIOMACTER MOMET PA3MEIAThCA
NEePNEHEHKYAAPHO NPOROJIbHOR OCH CKpyGGepa,
4 TAKMKE ¢ HAKJTOHOM, NMPEHATCTBYIOMHM JBHKe--
HMID Marepuafla, BHyTpeHHHE MOBEPXHOCTH
Gapafana H FOPMOBHHE CKpYGGepa hyTepyloTes
CTANBHNMH TITHTAMH MJTH DE3HACH.

Bapa6aH NPHBORUTCS B IBHIKEHHE C IOMOUIbID:
(GPHKIHMOHHEIX META/JIHUECKHX POJNHKOB, pPe3n--.
HOBHX (MHEBMATHYECKHX) [HH HIN 3yGUaTOR
nepegayn. OT OCeBOrQ CMENIEHHT HaKJOHHEE:
GapabaHH YIepHHBAWTCH YIOPHEMH DOMHKAMH.
B npouecce paGoTa ckpyGGepa MOCTYIAlOULAsH
B Gapafan uepes 3arpy30odHOE OTBEPCTHE pyaa
noJgBepraercsl BO3LRACTBHIO e peMellHBAIIIHX H
TPAHCNOPTHPYIOmMHX JOMNACTER, CO3AZICMHUX TTPE-
BpaimeRuy GapataHa K4aCKagHOE IBHMEHHE Ma-
TEpHaNa.

Baaropaps passHie AHAMETPOB 3arpPy304HOTe-
H pasTpyaouHorc oteepcruii GapabaHa HAH che--
UHATLHOMY KOJbUEBOMY TIOPOTY, PeryAnpye-
MOMy 1O BHCOTE, B CKpy66epe HMeeTcs MocToAM--
HHH cnofi matepwana, Hanofmenue ckpyGGepa
nocturaet 25 % ero ofnema.

Boga noxzaerca B GapaCaH ckpyG6epa mo cra-
IMHOHAPHOMY BOJIOBOLY ROA IaB/ieHHeM (,15—
0,3 MlIla, rfie ora IBHXeTCA AHGC HABCTpPEdy,
auBo 1Mo XoLy NoToka Martepuada. B nporuso--
TOUHLHIX CKPYGGepax BOZA B BHEE IVIAMa BRIXO-
EHT 4cpes pasTPYsOUHRIA kenol, a IPOMEITHIR
mMaTepHal pasTpyxaercd u3 Oapafasa DpH
nomoutl nephiopyPOBAHHBIX JIONATOK HAH Jpy-
THX HepPNakKoOBHIX yCTPORCTB.
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wnc, 1.6, CxpyGGep C-12:

4 — rnyxoit GapabaH;

2 — nonartka;

3 — poJnx

npupoanoft; 4 — poaux onopuuft; 5 — poOSHK YOOP-
Huefi; 6 H 7 — sarpysodHaf# H paarpysodHaf rop-

JIOBHHbE;
10 — man;

8§ -— 3JEKTPOABHIaTeNb;
I{ =— mydTa coenjeHus

9 — pepykrop;

Hauboabumee

TaG6aura 1.8

pacIpoCTpaHEuHe

HOMYUHIT
ckpy6bep C-12, cepuiiHO BHIycKaemHit Ipo-
MBILIEHHGCTRIO. Psp cKpyGSepoB pazpaboTan

IO HHIWBHEYANBHEM NpoekTaM. K TaxuM Manmi-
HaM OTBOCATCH expy66epn Haapetposn (IC-53),
MarHHTOTOPCKOTO METaNYprHvecKoro KOMOH-
Hata (MMK), BHH”HPO%OJ‘[OTO.
Texnuueckasn xapakTepHcTHKa CcKpyGGepos
npuBefena B Tabn. 1.8, a BAnAHMe HAK/NOHA H
YacTOTH BPamieHH® CKpyGGepa Ha €ro npo-
NYCKHYIO clocofHocTE — B Tabl. [.9.
Cxpy66ep-6ytapa CB-12 (puc. 1.7) sBaserca
MOTudHkanyel ckpy6oepa C-12 u orauuaercn

Texnuueckas XapakTepHCTHKA ckpyGGepos N ckpyGbep-Gyrap

TapaMeTpu o & Z E BHHHIIPO3omoTo
ol r " =
s | 8| g B F
Pasmepn  GapaGa-
Ha, MM:

JHAMETp (Bay- | 1300 | 1300 | 1400 | 2605 33560 | 1820 | 22701 2720 3 600

TPEHHHH)

AJIHHA 3000 | 3000 | 5600 | 4110 | 10770 | 4000 | 5000 | 6000 7 800
¥ron wpakgoswa Ga- | 0—6 | 0—6 | 2—4 | — — 0 0 0 ¢
padana, rpatyc
Yacrora Bpatterus | 19,2 | 26,5 [ 20 16 15 — — — 13,4—
GapaBana, mMuH 1 19,2
Ypeawnpii  pacxof | 12 1—3 | 2—4 | 2—4 2—4 I—2 | 12 1—2 1—3
BOIBI, M3T
[ponyckuas  cno- 60 40 40 100 250 200 | 250 400 250
cofuocTh, M3/d
MakcrMadbHEE 150 150 — — — — — — 300
pasMep KYyCKOB py-

JABI, MM

Monnoers aJeR- 13 17 14 215 500 110 | I50 200 100
TpoAeuraTeas, KBt

laGapurame  pas-

MEPH, MM:

BTHHS 3810 | 5520 | 7750 | 6800 | 12000 | 8000 | 9000 | 10000 13600

HIHpHHA 2155 | 2165 1 2024 | 3400 6300 | 3500 } 40001 4 500 5120

BHICOTA 2230 | 2230 | 2550 | 4800 5600 | 3000 | 3600 | 4000 4 610
Macca, T 5,45 | 5,95 | 5,09 | 40,4 15,4 30,0 | 35 40 85,2
HaroroBrTeab HopocHGHD- CepHAHO HE H3TOTOBASTCA O6benn-

CKHIt 3aBoj HeHHEe
«Tpyis eSIxyTan-
Maz3ssz
20




Tabnuna 19

Tlponycknafdl cnocofHOCTE CcKpyOfSepa
€-12 B 3aBHCHMOCTH OT €00 HAKJOHA
M YaCTOTH BpauenHsd

. y T 48 - 29
B aE|E%E)E 2z ) =
= ::. i'iE«i : §§°. %é
8 | 2% |48 5 |ge3| E%
se | BE | g55| 5 | 85| B2E%
T | g |J&E | mE | o228 E6%
t 18 | 30 | 200 | 93 9,9
2 0| 30 [ 200 | 93 11,3
2 12 | 40 y 200} 70 13,5
2 15 | 53 | 200 | 53 18.1
2 18 | 60 | 200 | 47 20.1
2 20 | 66 | 200 | 42 22 6
9 | 24 | 79 ) 20| 35 211
3 18 | 90 | 200 3l 30,6
4| 18 |[120 | 200 | 23 40,8
5 18 | 150 | 200 | 19 51,3
8 18 1180 t 200 | 16 61,8

OT .NOCAEIHETO HAJMYHEM KOHCOALHOW KOHII-
yecKoRl GyTapht, KoTOpast KpenuTed k GapaBany
cKpyG6epa npu nomowH (aaHna. CxpyGGep-
OyTapa npelHa3HayeHA JAA TeX Me YCAOBHH,
970 H CKpyO66ep, HO obecneuHBaeT JOMOMHHTENn -
HYH CODTRPOBKY H OGE3BOXHBaHHE IMPOMBITOrO
MaT€pHasa. YCTaHaBAHBAETCH OHA I'OPHIOH-
TaABHO HAH C YIJIOM HakaoHa Ho 6°.

Tpuson ckpyioep-Gytapm CB-12 ananornyen
upuBeay ckpytsepa C-12,

Buiarofiapst JonacTaM u Golbliol vacrore
Bpaulernn Gapabana (70—80 % kpuTuueckodl)
JIRHIKEHHE PYABI PHOSPETaeT BOXONMALHBIA Xa-
pakrep. B pesynbrare ofpyuiemnst pyanoR
Macchl M HHTCHCHBHOrO TPEHHA MaTepHatga
T/AHHA, HAXONAmAACH B pyle, OTMLIBACTCA H
TEPEXOAHT B EOAY, NOAaBieMyl0 B CKpyGGep-
6yTapy. ‘B peayabTaTe pa3sHOCTH JHAMETPOB
3ATPY304HOTC H PAITPY30YHOTO OTBEPCTHH CO3-
JAGTCA NOTOK MYJBNH [0 HATPABIEHWIO IBHMKE-
HH Matepuana (NpSMOTOYHAN CXeMa Ipo-
MUBKH): [TPOMBITHE MarepHa4J JIONacTAME Tepe-
Memgerc BIoAb Gapabana- cKpy66epa H BRICDY-
o / z
/

/

7

®aeTen B GapaGan GyTapH LS ONOJMACKHBAHHA
H BbijefeHusl MEJIKCH P paKIHK, KOTOpas BMECTE
€O UlMaMaMd IIPOXONHT Yepe3 OTBEPCTHA H
nonafaerT B JOTOK, pacnofoxedsbil noj 6yTa-
poit. OficanoxkenHas METAA PYA pasTpyXaeTen
B KOHLEe OyTapLl.

Texnnueckads XapaKTePHCTHEA
Gyrapsl npuBefeHa B raba. 1.8,

KopuTHEE MOHRKH NPeIHA3HAYEHE!
NS MPOMBBKH CPENHE- H TPYAHONPOMBIBHCTRIX
PyZ.

KopuTHEE MORKH NOAPa3fefflOTCA HA Ha-
KJIOHHBE , TOPH3OHTAJBHbE H KOMOHHHPOBAHHBIE,
HaxroHHBE KODHITHBE MOAKH HBJAKTCH ONHHAM
H3 HaHGoJee paclHpocTPAHEHRHBIK THIIOB MAIIHH.
TFopr3oHTadbHble ¥ KOMOHHHDPOBAHHBIE KODBIT-
Hule MOHKY HE IOTYHIRIY LMPOKOTO PacnpocTpa-
Helnfl M3-3a Oojee CAOMHON KOHCTPYKIIHH,
NPeLyCMATPHBAIOWEH TOTONHHTENbALIE YCTPOR-
CTBa MO BHIPY2KE H O5E3BOMHBAHHIO IPOMBITOTO
RPOLYKTA.

[To xoHCTpYKUMH paGodero opraHa # o61acTH
MPHUMEHEHMS HAKJOHHBIE KODbITHHIE MOHKH
MOMKHO DasfeduTh Ha TPOMBLIBOYHBIE M2IUHHBI CO
CNOMIHEIM HIHEKOM fJ19 JRrKo- H CpeIHel poMbl-
BHCTHIX MaTepHaaoB KpymHoctelo 0—I0 MM
JlonacTHhle — RAS  CpeNHe- W TPYAHOMIPOMH-
BHCTHIX MATEDHANOB KpymHocrbio o 100 mwm.
GakTudeckad KPYHHOCTD TPOMBIRACMOTG Mare-
pHAJA B 3THX MalUHHAX OGLIUHO COCTABJASET LIH
CpeIleOPOMEIBHCTHX  MaTepualon He Golee
40 MM H TPYAHOTPOMHIBHCTHX He Gote€ 20 MM.

Haxfousmie KOPHTHRE MORKH OTJIHYAIeTCH
KospdecTsoM, (opMOH H paaMepaMH JOMACTHRIX
BasOB, YIJIOM YCTAHOBKH Jonacred, YCTPof-
CTBOM CJHBHOTO TIOpOTa, MPHBONOM, CHCTEMOH
BEOSA H pACHPENEejeHUs BOAN Ua MTPOMBIBKY,
a TaKme crmocofoM yualemus mmama. CosjaaHo
HECKONLKO THIIOB HAKZOHHLIX JOTACTHRIX KOPHIT-
HHX MOEK. B KOHCTPYKTHBHOM OTHOUIEHHH OHH
HISHTHYHE], HO OTARYAIOTCA pasMepami J0NACT-
HHX Bal0B ¥ KOpHIT.

Kopurtras wmoiika (puc. 1.8) cocrouT u3
KOPLITA, 1O TPOAOALHOR OCH KOTOPOrO pacnofo-
Jenbl 182 BPAlar@Xxea HABCTPSHY APYE ARYTY

crpy6oep-

Pue, 1.7. CkpyGbep-6yrapa CB-12:

! — GapaGan ckpyGbepa; 2 — JOMATKa: 3 — cmop-
HEe H NPHBOJAHLIE poaHKd, 4 — GapaGad Gyrapn,;
f — 3JeKTpOABHTaTeNb

5 — pama;
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Puc. 1.8, KopoiTHas mofiga:
! — KopmiTo; 2 — Basl; 3 =- JIONacTH; 4 — OPHEBOX

BaJa ¢ HACAMEHHHIMIL Ha MHHX JIONACTHAMH.
JlonacTs ycTanOBAeHB MOJ yraom 65° k ocu
BaJa, Gaarojaps weMy JOCTHTAETCS HHTEHCHB-
Hafl JE3HHTErpallid MaTepHaja H €ro nepemeite-
HHE MO UEHTPY BaHHH K BEPXHEMY €€ pasrpy-
304HOMY KOHLY.

3arpyska Nopofkl B MAUIHHY [1POH3BOXHTCH
BOJIM3H HHMHErO KOHUA KOPHTA, KOTOPOE IPH-
Mepno na 2/3 ponHbt sanonneno eogoli. Pyaa
[pH ABHMEHHH OpolLlaeTcsl BoRo#, nojaBaeMol

Puc. 1.9, BHYeras npoOMbIBOUHAA MAIUHHA:

I — Ban; 2 — HoOBLIDBOE OTAedeHHe; I — GHueBoe
OTAGAeHHE; 4 — KOJeCHHe SNeBaTOPH ¢ nepdopn-
POBAaHHBMH KOBILAMH

—

non zaBaenueM 0,1—0,2 MIla. Tlepesewasncs
BBl 3ePKAJ3 CAJIBA, MATEPHA ONOJACKHBASTCS
JONIONHNTENIbHG YHCTOH BOAOH H3 GpH3raibHBIX
yeTpolcTs, Pa3rpy3ouHoe okHO pacmoJaraerca
Yy BEpXHEH TOpPUOBOH CTEHKH BaHHDLI, Grartofaps
ueMy ofecrnednBaeTcs 06e3BOXKHBAHKE I1POMBITOH
pyapl. llaamur (cnuB) pasrpyXaloTch  gepes
CAHBRCH MOPOT B HINKHEM KOHLE KOpHTAa. Bhl-
COTY CIHBHOTG TIOpOTa DETYJHPYIOT C HOMOULBH)
CNCHHANbHMX 3aKJAJHLIX JOCOK,

Koptitite MOfKH YCTAHABIMBAKTCK HA paMy
HIH QyHEaMeNT HAKJOHHO NOJ YIJOM K COPH-
30HTY A0 12°. TIpHBOL COCTOHT M3 SASKTPOABHIA -
TN, KAHHODEMEHHOH DIEpefadH H peayKTopa.
PerynnposaHne wacTOTH BpalI€HHA Baaa ocy-
HIeCTBAAETCH € NOMOIILK CMEHHBIX [IKHBOB
KJInHOpeMeHuoH mepepaum.

Yaenpuslit pacxoX 3JeKTPOIHEPTHH 3aBHCHT
OT MPOMBIBHCTOCTH PYABI H H3MEHSAETCH B Mpeje-
Jax 0,25-—0,75 kB1-u/T; Bogpl — 1,5—2,5 w¥/T.
IpHeKTHBHOCTh  HPOMBIBKY  cocTaBasier 85—
95 %,

Texnnyeckas XapPakTepHCTHEA HAaKJAOHHHRX
KODPBITHBIX MOeK mpnsefena B Tabn. [.10.

BuHuesas UNpoMBBOYHASA Ma-
Ml HHA (TOPH3CHTA/NbHAS KOPHTHA® MO#HKa)
(puc. 1.9) npumensercs B OCHOBHOM 14 fpO-
MBIBKH T[FyJHONPOMBIBHCTHIX MapraHUEBalX Pyl
M COCTOMT H3 TPeX [aPa/INeNLHO PACIOMOKeIRbIX
oraencunil. Ha Banax, ycTaHoB/JeHHbIX B mep-
BHIX JBYX OTAEJEHHUAX, YKpenJeHe OGHdaHM o
BHHTOBOH JHHHE (Ha OLHOM BaJy — IO 0pasoli,
Ha APYyTOM — 710 JIEBOH CTOpOHE), a HAa KOMHAX
OHYEH — CMeHHBIE GAIMaKH NONYOBAdbHEH I
yraoBaToH GopMp. YToJ HalilMaXO0B 10 OTHOIIE-
HHK} K Bally MOAKHO H3MEHATh, PeryJaHpYd Tem
CaMbIM CHIY MeXaHHYECKOTO BO3AeficTBHA GuiueH
Ha pyLy. B TpeTheM OTAEJNCHHH, padsleNlenHoM
NEePeropoiKaMH Ha KaMepH, Ha Baly 3aKpen-
JeHE KoJiecHLIe ajieBaTopel. 11epBrie gpa oriene-
HHA IpelHa3HauYeHH IJA TNPOTHPKH pPYAH,
a tperbe — AJS TpPOMBLIBKH.

Pyna nojaeTcs B nepBoe GHYeBOE OTAEJEHIe
H nepemenaeTcs GHyaMH BAOJb HEIO K MPOTHBO-
HOJOMHOMY KOHLY BaHHW, OTKYAa 4epe3 OKHO
B [eperoponke IOCTYNaeT BO BTOPYK) BalHy,
B KOTOpPOH ABHAKETCH B O0paTHOM HAallpaBJEHHII,
H MEpexofuT B KOBLIOBYEK BaHHy. B KOBLIOBO#
BaHHE pyJa KOJCCHbIMH SJEBAaTOpaMH nepena-
eTcd N0 Keqa00aM NOCACAOBATENLHO H3 OLHOH
Kameps B Apyrylo, Ilocseannm 3JaeBaTOpOM



Tabauuwa 1.10

Texnuueckan XAPAKTEPHCTHKA HAKAOHHBIX
KOPBITHHX MOEX

Ta6anuma 111

TexuHdeckast XapaktepHcTHKA BHYEBBIX
MPOMBIBOYHBIX MATUHH

TlapameTpnl K-7

Hnamerp 750
OKDYHHOCTH,
OTHCbIBaEMoil
JONACTAMA, MM
Paameptr ko-
pBiTa, MM
ANHHA
1HH PHHA
Yactora Bpa-
WeHH JoNacT-
HORO BaJa,
MEH™1
¥roa nakiaoua
KOpuITa, T'paiyc
Iponyckean 40 67 100
CHoCOBHOCTD
(MaKcuMaib-

7500
1650
16—32

9 050
2 940
9.4; 12,
15

9 050
3 350
9,4; 12;
15

6—12| 8—12 8—12

Han), M¥u
Maxcumanbuan 40 106 100
KPYTEOCTD
MTATAHUST, MM
Mountnocrs 32 55 75
JIEKTPOABHT A
Teas, KBT
Tabaputhue
PasMepH, MM:
RJHHA 1600 | 11 81& H 960
IHPHHA 2840 3 463 3727
BHICOTA 8950 ] 941 2156
Macea, T 10,521 23,56 31,8
Harorosatenn CepmitHo e | Ahenpo-
R3TOTOBJAAOTCH CK"H?P;:'M
[y (1{v]

YaCTHYHO O0E3BOKEHHAA PyAa MOjaeTca B pas-
Ipy309HHI 1ea00 ¢ nepdopHpOBAHHBIM JHHITEM,
Pyanas menous ¢ Bopolt NPOXOAKT Yepes fuHine,
a MHITaf pYAa pasTpYKaeTcs B KoHue xedaofa.
Texnudeckad XapaKTeDHCTHRA GHUEBBIX Npo-
MLIBOMHMIX MAIMH npHeejena B Taba 111
(MawMHBl CepHAHO HE H3roTOBJISIOTCH).

Bubpaunonnme NPOMELBO -
HE & T poXxoTh. 1% NpoMbBKe Jerkonpo-
MBIBHCTBIX pYA HJH I OTACNEHHA ILIAMOB H
MeJoUH H3 NpeiBapHTE]BHO ASIHHTETpHPOBAH-
HBIX PYA MPHEMEHSIOTCH ILIOCKHE BUOPABHOHHEE
rpoxoThl OGLMYHBIX KOHCTDPYKuHH, 000pyzoBaH-
HHE YCTPOHCTBAMH AJIS1 MOJRAYH BORXbL.

Inf paBHOMEpPHOrQ paclpejeNeris (IOTOKA
BOAGL JI0 IOHPHHE TPOXOTa NpPHMEHRKIOTCA Che-
IHAJNBHNE pacnblHTeH (POpCYHKH), 3axpen-
JIeMble  HA4 BoAdORNOABOAALRX TpyGax. Yrox
HAK/JOHA MeXAy oCbio dakena QOpCYHKH H
TIOBEPXHOCTLIO MaTepHalla Ha TROXOTE J0KeH
cocraeagtk 100—110° a paccrossme ot dop-
CYHKH 10 VPOBEf MaTepHata — 300 mm.

Dopeyrkn (puc. 1.10) MoryT GHTb BollTONHEHDI
B BHIE HHKJOHA (BOJZA NOCTYNAaeT IO KAacaTeAb-
Hol cOoxy) mu6o ¢ 3ABHXPHAIMM BRIAABILIEM

C‘i
IMapameTpu o <
pamerp = 3 D
%) 7} E
= = =
Huamerp
OKDYHHOCTH,
ONHCLIBAEMOIL,
MM:
JOHATKaMH 2400 2 400 3200
KOBLIAMH 2200 2 200 3570
Hnuna gopw- 4800 | 4 800 6 040
Ta, MM
Uacrota Bpa-
nEHNA BaNoB,
MHH Y
6HYeBbIX 8,4 8,4 6,9
KOBLIOBEIX 3,2 45 6,6
Iponycknan 100—( 100—150f 250
€necolHOCTS, 150
T/ H
CyMmmapHas 64,8 63,7 146,3
MOILIHOCTE
3JEKTPOJBHTa-
renel, xBr
aGapuThpe
pasMepsl, MM:
AJNHA 7180 7030 8 655
NIEpHIA 9665 | 10 230 12 360
BLICOTA 3770 3 820 5115
Macca, T 61 58,8 115

~10F

Puc. 1.10. Popcyrxs Jaa noAauH mogu HA BaGpa-
OHONHBA TPOXOT:

0 — B BHIOE UHKJIOHA; § — ¢ 3aBUAPAWMMM BKJa-
AsiilleM; [ — repexoguas Mydra; f— Kopnye dop-
CYHHY; J — 3aBuXPsifonyuft Bxhagsin

(B0oAa nocTynaer no LeHTpy). 3aBHXpRuAil
BRJAAAEIUN CO CRUPANLHOR KaHABKOH IOMEIASTCR
B KOHYC, BOAZ NOABOJHTCS CBepXY H ¢ IOMONIBIO
CNHpadbHOR KAHABKH 3aBHXpAETCHA, J4Bad paB-
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Puc. 1.11, Budpomoitka CMJI-88:

1, 2 — paHip TPOMHIBOYHEE COOTBETCTBEHHO BEPRHAR H HWMKAA; J — pad pHOpoBosGynuTens; ¢ — aMOPTH3ATOP NpYMHHHHA; § —!SNEHTPOABHTa-
Teab; 6§ — CoegRHHTEALHEA MaTpyGon
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Puc. 112, Bulpomoitka P-633: VCTAHOBJEHHBIX B BepxHeft wactd pand, Ilok
i — 6apa6ar§: 2 — noxenMHanm pﬁzg:a: c;’:’ﬂ; Tara;  HHKHHMM BAHHAMH HMeETCH cBOPHBLH JOTOK AJS
— paMa; § — orDaHHUNTEAL DeacHaH -

Gariifi, § — NPYMHHa; 7 — AebaNpHCELA pas; & —
paarpy3cuHEfi mNopor; 9 — Pasrpy30yHOe YCTpOoH-
cTBo: JO0 — sarpysotHasd RBOPOHKa; [ — KapmaH-
HBEH Bad; [2 — 3NeKTPOABHIaTENR

HOomepHbIft ¢akes. HenoabsopaHue pacsiig
TeJILHEX (OPCYHOX COKpAMEST PAcXod BOAH H
moBbImMaeT PPeKTHBHOCTD NPOMBIBKH.

Pacxoa BOAkl HA NpPOMBIBKY cocTtaBader |—
1,5 »*7 pyabl npu Raeaesyu 0,15-0,2 MIla:
e KTHBHOCTE NPOMBIBKH - 75—85 O,

Butpomoll Ku nMpHUMEHSKOTCH JJIS NHpo-
MBIBKM Cpedde. ¥ TpyZHOMPOMBIBHCTBIX Dyn
xpynaocTeio 20— 150 MM 1 BRITOJIHAIOTCA C Pa-
GouyM opraHoM B BHAE TPYD HIN KeJOGOB,

Butpomofixa CM/I-88 xowcrpyrmun BHHM-
‘Crpoigopmara (puc. 1.11) cocTonT H3 Hernipex
IPOMBIBGYHBIX BaHH (Tpyd), pacnoloXeniblx
TO IBE APYT Hag NpyToM.

Bepxuue cojionidbie BalHBL HMERT BHYTpH
TMpOAGILHBIE BRICTYOH  BhicoToR 20—25 ™M,
yaydacnpe TpoMbisky. HumHie BanHe AMetoT
IEJEBH/IHRE OTBEPCTEA paavepoM 3120 Mm
AR OTBOJA UNIAMOB H OOR3BOIKEBAHHT Tl pOMbI-
TOFO MaTepHana.

Baunel nonapuo CBH3aHBl AHAIOHAJBHBIMH
TpaBeptamH B jBe KoaeGJIomHecH B IPOTHBD-
thaze cHcTeMmbl Kamnas H3 TpaBepc ONHpaeTes
Ha JB€ TpYXHHB, YCTAHOBJGHHBE Ha pame,
Aas ramenua ceoGoAHBIX KoneGaHni na npy-
HHBaX CMOMTHPOBAHE cralumusaropel. BeyTpu
TpaBepC MPOXOLHT Ba. C UETHIPbMS SKCIEHTPH-
KOBHIM# BTYJNKaMH, Ha KOTOpLIC HacameHH MOA-
pgrzanky, OcH DOMUMTHEKCS TRABEPC B3aMMHO
CMELLEHEhl HA BeAHUNHY 3KCUeHTPHCHTETA BTYIOK,
4 OTHOCHTEABHO JIPYT APYra — Hd BeIHYHHY
KBORHOTQ 3KCUEHTPHCHTETA,

Taxas cxema moaBofeT cocOwarh BanHaM
NpeTEBOGa3Hbie KOMeGAHHA, B peayNbTaTe Hero
MALOHHA padoTaeT JHHAMHIECKH Y[PaBHOBE-
menso. Ha Bady pacnoanocsen wxns. Ilocpex-
CTROM KAHHOPCMEHIDH Mepeiadu MallitHe coob-
12 [0Tes KoteDani g OT ABYX SJEKTpoaBHraTenaed.,

Hexenuutif MaTepsall sarpy»Kaerca B BepXHue
BAHHL!, IpOMBIBAETCA B HUX, 3aTeM YEped COBJIH-
HHTEdbHHE Narpybok Nomajaet B HiKHHe
BalIHB!, i€ OXOHYATeNbHO OTMBIBARTCH OT MpH-
mecefl. B BepXHHE BAHHBE! BOJAA IOJAETCH BMECTe
C MAaTepHAaROM, A4 B HHXKHRME — H3 Opplarai,

nojipelleTHMX Boj. ¥ POBeHb MaTepHaJa B BaH-
HaxX Pperyaupyercs JuaparMaMy, paIMeuieH-
HLIMH Ha BbIXOAE Beex BaHH. BaHHL HaKJIOHEHH
wof yriom 2—3°,

Bu6pomoiika CMJII-88 pekomenayerca ans
NPOMEIBKH TPYAHONPOMBIBHCTLIX MaTepHAJI0B.

Bucpomofika P-633 xoncrpyrumnu BiFIHHe-
pya (puc. 1.12) cocTouT M3 ABYX TPOMBLIBOUHLIX
GapabanoB (TPyY6), MKECTKO CBASAHHWX MEXAY
coGolt guannamn. Mexny GapaGaHaMH pacro-
JOMeH KHepUHOHUBIE NPHBOL, BXIAKUAIOLIME
Je6aJaHCHBIH BaJl ¢ TOKIMIIE (I KAMH | KapJAAH b
Bal ¥ 3JeKTpojBHraTesb, [ToAMlunHuKH 3a-
KpelJens BO (paanuax. MalluHy nojseulnBaiT
K TIOARHKHBEIM GaJKaM, KOTOPhIE Yepes NpyxHHE
ONMUpAIOTCA HA HENOJBHAHYI0 paMy. B Hukued
yacti; 6apadaHoB HMEIOTCH OTBePCTHST NHAMETDOM
5 mm. Kameldl gapaGat OCHAaIUEH sarpysouHofi
GoponKoit. B Mecte BLIMPYIKH HpUKpPEAIAETCH
PA3rpy30uHOE YCTPOHCTBO € KOCOH KPoMKOil
110pOra, NOBOPAUHMBAS KOTOpBIH, MOKAO H3Me-
HATh CTeNeHb 3anoaHendf OapafaHoB Mate-
pHaZIoM N COOTBETCTBEHHO DEryJHpoBaTh Apo-
OV TEIBIOCTD ([POMBIBKH H [IPONYCKHYKY COO-
COGHOCTb MalUMHLI. TaKas peryTdpoBKa Heofxo-
AliMa NpH IpOMBIBKE MaTephaaa ¢ pa3/HUHLIMIL
di3HKo-MexaHHUeCKHMY cBOMerBamu, B subpo-
Mol Ke MOeT 3diheKTHBHO IIPOMBIBATLCH TPYIAHO -
POMBIBHCTEIST MaTepHAJ C COAEpKAHHEM TIHHI-
cThiX npumecel go 15 %, B TOM uncie KOMOBOH
raueel a0 7 9%.

Bona Ha npoMmulBKY nocTynaeT weper Ophi3-
ra;la coenuaJbHOH KOHCTPYKIHI, pacliovIomeH-
Hhle B BepxHell wacTH Gapaganos. HacTth BoIbI
NOMAeTCH BMECTE ¢ MATepHAJOM B 3arpy30%HYI0
sopouky. Iloa mMamunoH cMoOHTHpOBaH COOpHUK
JUIL TIOApeMIeTHRIX BOZ. BuGpomoiika pagoTaer
¢ MOBLINIEHHBIM yCKOpEHHQM paﬁo(mx KaMep
{1 10g).

Butpomoiira koucrpyrum CKB TOM co-
CTONT H3 ABYX CTaJbHHIX Tpyl, COCHMHEeHHBIX
PA3DEMHBIMY XOMYTAMH, B KOTGpbIX 32 KpeilfeHsl
KOHIISL pACTIONOKEHHOTO MEXY TpyGaMil BHOPO-
BosGyanTesst, BHyTpH KOphyca BUEpOBOIGY. LI~
Tejd BPAIAETCA IKCHEHTPHECBAH Ba1 ¢ pery-
JdHpYeMBIME AeGaTAHCAMH.

Tpyoer mEMeior nepdopHpoBAHHBIE YUACTKL
Jist Buixoga maama. Co CTOPOHL MHTAHKA TpyGil
CHAaGXKeHbl 3ATPY30UHBIME BOPOHKAMH, a HA
NPOTHBONOMOMHBIX KOHUAX YCTAHOBJGHH! pery-
aupyeMHe nopord. Bech Takofi GJok nopseueH
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Tadtauna 1.12
Texuuyeckas XapaKTepHCTHKA BHOpOMoeK

- =
1 o =] % =] Q
TapameTpn «Q - N P-633 oo o =
= = = = § @
2| 5| & 5| & | 8
Pasmepr! HpPOMBIBOYHEIX BaHH, MM:

nHaMerp Gapalana 400 | 500 | 600 700 800 80| 915

(iHpHHa xexoba) ‘

AnuHa GapaGaHa (KenoGa) 1000 | 3200 | 3200 2520 3000 ; 3200 | 4000
Yacrota xoaeCanuit, Mun ! 970 | 970 | 970 980 (1470) 750 | 970 | 750
AMIIHTYf2 KoneBanui, MM 57 | 55 | 50 7.0 (4,4) 8 5,0 5—5

5,
¥TON H4KAOHA BaHH, Ipajyc I—2 | 1—2j1—2 0—2 29—3 | 1—2 —
Ipoayckuas cNOCOGHOCTh, MY 25 40 55 3070 60 70 60
MaxchManbhas  KpynmocTs ImTa- | 80 00 | 120 150 150 | 150 | 120
HHH, MM
Moutnoers sJieKTpogBuraTens, KBT 17 28 40 40 44 55 40
FaGapurHble padmepsl, Mwm:

AJIHHA 3220 | 4400 | 4750 4300 4000 | 4900 | 7500

HIHPHHA 1500 | 1750 | 2200 3000 2750 | 2450 | 2500

BBICOTA 2200 | 2750 | 2750 2820 3100 | 2900 | 3250
Macca, T 1,7 127 ] 3,2 3,25 8,9 4,2 | 80
HsrorosnTens CepHuiHO He M3ro- Sxcnepu- Cepulino He H3ro-

TOBJANICH MeHTaALHO- TOBNAKITCA
MexaHnye-
cKuf 3aBOR
«BHUHe-
pya»

WapHHPHO HA YeTBIpeX TAraX, OMHPAKIHXCT Ha
NPYXUHbI, YCTAHOBJGHHBIE Ha JKECTKOH HeNoA-
BHXHOH onmope. SKCUEHTPHKOBLIE BHEpoBO3BY-
AHTENE TIPHBGAHTCR BO BpalleHHe OTAeMbHO
CTOAUHM 3JEKTPOABHTATENEM Hepes NTHHHBIH
COOCHBIH NPOMEXYTOUEBIE BaJ.

Butpomoiixy BMH xouerpyrunx HHMKene-
300ETOH COCTOAT H3 ABYX HMpPOMBIBOUHBIX ¥Keao-
GOB, MEX1y KOTOPHIMH CMOHTHDOBAH HHEPIHOH-
netft BHGpoBosGynnTens. Pexomenaytorca ams
NPOMBIBKH  CPEJHEN POMBIBHCTHIX — MATEPHAJIOB
¢ COofepXaHueM MIHHHCTHIX Mpumeced g0 10 %.

Pacxog Bogul Ha MpOMBIBRY B BuGpoMOiEax
AJST CpeRHENPOMBIBHCTOTO MaTepHala paBeH
0,9—1,1 m¥%T, Tpyasompomerereroro — 1,2—
1,5 M¥/7; nasaense sofu 0,15—0,2 MITa. Yaenn-
HBEIH pacxof sMeXTpoaneprul coctasaser 0,25—
1 kBT- 4/T; 3QCKTHBHOCTD [1pOMBIBER 85—90 % .

Texuuueckas XapakTepHCTREa BUGPOMORK
npuBenena 8 tada. 1,12,

§ 3. PacyeT NpOH3BOAHUTEJNBHOCTH
NIPOMBIBOYHBIX MalHHH

AN KCHKPeTHLIX ycioBHH IIpOMBLIBKH Mate-
PHAJA NpOH3BOJHTENbHOCT IPOMHBOMROH Ma-
UIHHBL JOJKHA ONPENENATLCA ¢ Y4eTOM ITpOMEI-
BHCTOCTH PYJASl, TEXHOJOTHYECKHX H KOUCTPYK-
THBHBIX NADAMETPOB MAIIKHEL.

Pacuer npoMsBORMTENBHOCTH MpPOMHIBOUHBIX
MALIHH CJHENYET TNPOMIBOAHTE CACAYIOIHMH
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ABYMS METOJAMH: IO pacXOAy SACKTPOIHEPTHH,
HeOOXOANMONH BAA NpoMblBKE | T MaTepHana; mo
HEOGXOJHMOMY BpeMEHH INPOMBIBKH MATE[PHAJS
A0 3aJaHROr0 KavecTBa. M3 ABYX IOJyuY€HHBIX
3HAYEHHA pPeKOMEHAYETCS NPHHHMATE HAHMEHL-
e,

Aas pacuera npoH3BOAMTENBHOCTH (T/u) HpO-
MEIBOUHOH MAIIHHBI NCPBLIM METOROM HCMOJb-

ayerca dopMyaa
@ = Mg,

rae N — yeTaHoBACHHAR MOWHOCTS 3AEKTPOLBH-
rateneft, kBT, 9 — Ko3dHUHEHT HCNOJIb3OBA-
HHASt MOIJHOCTH JBHTATENA (Z/1A KOPBITHLIX MOCK
n = 0,7—0,8); ¢ — yaenpHu# pacxon 3aCKTpO-
SHEPTHH Ha NIPOMLIBKY MaTepHalsa (0T peaeseTes
ONBITHLIM OyTeM; /A OpHEHTHPOBOUHEIX pacue-
TO® NpHHuUMaeTcs mo Tadn. [.3), wBr.ouft.

a7 pacueta NPOH3BOAHTENLHOCTH T1POMLIBOY-
HOM MalIHHBl BTOPLIM METOAOM HCHOJd63VIOTCH
cnenywuie GopMyan:

s cKpyG6epa

Q = GOUGP\“{,

(1.38)

(1.39)

rIe v -— BHyTpeHUNWH ofwvem Gapabama, MY
¢= 0,8—0,1 — xosddmunent 3anonnenss Ga-
pafiana mMatepmanom; f— HEOGXOJHMOE BPEMH
UPOMBIBKH MaTepHala 10 33JaHHOIO KauecTBa
(onpejenneTcH ONBITHBIM DyTeM HJAM DacueToM;
AAA OpHEITHPOBOUHLIX pacyeToB [PHHHMAETCH
no rtata. 1.3), mug;




Aasi  3BYXBaJbHOH HakJounofi  KOpHiTHOH
MoKy
Q = 30nDeglLk /1, (1.40y

rae D — guaMmeTp ORpYMKHOCTH, OIHCHIBaeMbIH
JonactaMu, M; ¢ = 0,1—0,15 — xosbpunment
3aMoHEHHS KOpBITA MaTepuanoM; [ — Anuna
KOpPHTa, M; k = 0,8—0,9 — xospdHuHEHT
HCMONBI0OBANHA AMHHBL KOPBITA;

A8 BHOpauHOHHOH ITPOMBIBOMHON Mam#HbL

Q = 60maRglL/t, (1.41)
TAE M — KOAHVECTBO NpOMBLIBOUHEIX BanH; R —
paauyc Bahusl, M; ¢ = 0,6—0,7 — xospdpu-
IHENT 3aN0NHeHusl BAWEBl MaTepHasiom; L —
AJHHA BaHHBI, M.

§ 4. MpakTuxka pabdoTul
OPOMBIBOUHBIX MALHH

Ha oforatuteabHolh pabpuke
KambpmGypyneckoro Keleaso-
pyanoro koMGHHATA NpOMHBKA Xe-
Je3noft pyAbl OCYUIECTBJIACTCH B ABE CTAAMM
B KOpHTHBHIX MOHKaX. BpeMs mpOMBIBKH Mate-
pHaltia Ha NepBofl M BTOpOH CTAgHH COOTBETCT-
BenHo papro 40 u 50 c. Texnoaornyeckue noka-
3aTenW NPOMBBKM NpHEeaeHE B Tabn. 1.13.

Ha npoumbBounol daGpHEKe
MaruuToropckoroc mMeTaaayp-
THYeCKOTro KOMGBUHATA [poOMLIBKA

Tab6anuuwa I.13

TexnonornyeckHe NMOKA3aTeNH NPOMBIBKH JKEJNE3HOA DPYInl
KepuencKOF0 MECTOpOXAGHUHS B KOPHITHON MORKE B OAMH NpHEM

Brixon., % C°”'°}i’e";:"“ﬁz we- Hsbnesenie, %
TIpoRyKT
Benyas Borarana Begnas boraraa Benunan Borartaa
pyRa PYRa Pyha PyRa PYAa PyRa
Mntag pvna 80,7 85,2 1,4 46,0 84,6 89,0
Cons 19,3 14,8 31,5 32,5 15,4 11,0
Hexognan pyaa 100,0 100,0 39,5 4.0 100,0 100,0
Ta6aouna .14
TexnonornyeckHe MOKA3ATENH NMPOMBIBKH DAL
npH NpoMABONHTEALHOCTH (abpuxe 500 T/u
Buixon, % Conep- H3saesenue, %
XapaKTePHUCTHKA - Ranue
MaIUHK POAYET oT one- | oT mexoa-| MWEIRA | o7 ome- | oT HOXOA-
palHK aore % panan HOTO
. M i 4
Dypa Mol G O Ges | % | wb | dno | o8
o Iaranne 100,0 64,3 33,7 100,0 61,3
\ MbIThiil 47,2 1 , VD
Dytapa e 2 Cong PO 08 | 30 gg:g e | 387
M TMuranue 100,0 70,1 375 | 1000 74,2
MurTeH npoAYKT 80,6 53,9 48,1 85,1 76,0
Sapyllepts Cae 94 | 134 | 344 | 129 | 130
’ ! IMuranxe 100,0 69,3 455 100,0 89,0
Kaperrame sofkn MbiTerfi TPORYKT 22,0 14,7 , 30,4 18,1
ﬁ[ Ml Paﬁoiafo- Cang 780 52,2 28,1 69,6 41,4
(¢ Napa.lieNbHo s
00505 2630 rat IInranue 100,0 66,9 | 31,4 00,0 59,5
Karacendnkarop pees- | Merrutt Dponykr 48.5 6,5 40,4 56,9 7.4
HEtd Ne 3 2400 Cnus 51,0 6.9 28,8 43,1 5,6
> 8500 My Nuranne 100,0 13.4 i 34.4 100,0 [ 13.0
Kaacendnikatop peew- | Mbtoit npogykr 19,3 10,0 38,1 26,2 10,8
Hetff Ne 1w Ne 2 Caus 80,7 420 25,7 73,8 30,6
2400 8500 MM TMuranue 100,0 52.0 28,1 100,0 41,4
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TaGanuga 115

Texnonoruyeckne noxasatesn NMPOMHEKH pYAs B ABYX ckpyGdepax,
pufoTAIOIIHX NOCHE0EATENLHO

. - Copepaianne >xe- , Cofep:anune 2o
w4 g la_ aeza, % vga\" CAHHE, % '85\
Pypa E [g g g'\’. = %m é E= Eé
¥R $E |2 | x| & ° 2 | izzi @ o £3
S5, %e | 2 | Ex | 82| 5 |Efe| Ex | 3u | 23
[+]
CEZ| 8% | 82 | uf | & | = [SEB| af | =2 | &E
262 | 0,5 | 759 | 43.6 | 46,4 | 34,9 | 80,3 | 80 | Her | 100
Benan oxuciennan 322 | 0,4 | 789 | 448 | 47,1 | 36,4 | 82,4 | 52 | Her | 100
205 | 0,6 | 62,6 | 44,6 y 55,1 | 27,1 | 77,3 | 42,0 | 4,2 | 90,0
242 10 [ 62,0} 44,5 | B4,8 | 27,7 | 76,3 | 34,8 | 3,7 | 8935
Poccnimnag  cpegne- 260 0,5 66,7 i 45,2 | 540 | 279 | 79,5 | 37,0 59 84,0
IPOMEIBHCTAS 260 | 0,8 | 6351 452 1 5511 2804 7741338 45 | 884
277 0,6 65,0 | 40,9 | 54,4 | 283 | 78,4 | 37,3 5,3 85,6
318 0,5 63,9 | 43,6 ) 52,6 | 27.8 | 77,0 | 38,3 68,7 82,5
Pocchinhas pymie- | 262 | 0,8 | 75,7 | 41,9 | 46,2 | 28,4 | 83,5 | 31,1 | 10,4 } 67,2
NPOMBIBHCTAS 300 | 07 | 74,4 | 41,2 | 45,2 | 29,7 | 81,6 | 31,8 | 11,0 | 65,4

TAHHHCTBIX pyj, OPOH3BORHTCA B OyTapax, cKpy6-
€epax, KOPbITHEIX MOHKaX H PECUHbIX KJacCHbH-
KaTopaX. TeXHOJOTHYECKHE TMOKa3aTesd [po-
MBIBKM IO cxeme, TIOKA3aHHO# Ha puc. 1.13,
npuBeseHbl B Taba. I.14,

Puc. 1.13., Cxema NPOMLIBEA XMeNedHRIX pyA Ha
MaraATOropcKkoM METAAAYPrHIECKOM KomGHRAaTE

Pyda 1800-omt
Apebnernue

IDOXOHEHUE

+{omum ~ 100 M

Aoobrenie  fpomsibxa

[
Apodrenue foomstxa

L_";f“p?i‘ﬁﬁ) (Kepsimusie | .
fpombifxa Mmps] ModKa)

L5
lraxpgrfo‘em L e
Krgccugunaiun

VAl L L e TRCCUDUT -
Peeviyie i8) mog ]
N uNZ)

TerKu Recky

fpomsibxa

Knacoumurayur

MazrumHan
CENAPAYUR

s B
omban
Ha choeauyenue Y ~
Ha odezaiyenue

Kotyenmpan
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Haunsle o paiore ABYX MOCAEA0OBATEJNbHO:
VCTAHOBJEHHEIX MO 210H Cxeme cKpyGfepoB na
Pa3HLX PyAax M APH pa3HOH NPONYCKHOH Cno-
(11055HOCTH ¥ pacxoie BORM NpHBEAEHLE B Tad.u.

1

Ha ofeoeraturteabunx ¢adpiu-
Kax Hnkonoascxoro Mapradt-
UEeEBOTO MECTOPOXNEHH T AIT Npo-
MBIBKH MapraHueBLX pyA INPeHMyLIeCTBEHHO:
NDPHMCHSROTCA GHUeBLIC HDOMHBO‘]HHE MALIMEDI.
TexHosoTHYECKHE NOKA34TEAH IIPOMBIBKE B 3THX
MaUIHAaX Ha OGOTATHTENbHLIX (AaGPHKAX HM.
40-netna  Oxrsbps, uM. MaxcumoBa, HM.
Opmxmonukngse HUKOTOABCKOTO Oaccelina npu-
Begenbl B Taba. 1.16, DxoHoMHuecKHe noxasa-
Teqyt (Ha | T MBITOH PYAB) MTpH 5TOM COCTABJMIOT
pacxon 3JexTpodueprun 5,2 xBr-u; Bogw
12,4 M®; xanuWrtasbHble 3aTpaTthl 2,4—4 4 py6.;
IKCTIIyaTallHOHHBE pacxoan 0,7—1.2 py6.

Tatnuna [16

Texnoaorvyeckue MOKA3ATENH NPOMBIBKH
MaPraHueBoA pyam Ha ¢abpHKax
Hukononsckoro HaccejiHa 8 GHYeBBIX
MPOMBIBOYHBIX MallMHAX

Conep- {lapae-
Buxon. #HKanne YEH HE
MpogyxT % | waprau- Maprau-
i ua, % ua, %
Muitas 49.8 39,8 711
Dyaz _
Carnp 50,2 15,8 28,9
Hexopmas 100,0 27,8 100,0
pyaa




Tansa 8

QOo6orauenne
B THAMKEJBIX CYCMNEH3HAX

§ 1. Ipetiecc oGoramenuns
B TSDKEJHX CYCNEH3HAX

ITpomece OGOralfEHHs B TAMKEAMX CYCTEH3HAX
3aKNI092eTCA B pasgeNleHdl PYAHOTO MaTepHaaa
IO [MJIGTHOCTH OTAEABHELX KYCKOB B TpaBHTa-
UHOHHOM JTHGO UEHTPOGeIKHOM MOJRX B CyCNeH-
3HM, HMEMOIDER IPOMEXYTOUHYH IJIOTHOCTH
Mexy Taxkedoll H nerxol dpakopusmyu, Taxe-
Jble CyCNeHInH, TPRMERSIEMBIE TIPH OfOTAICHHE,
NpejcTaBaRIoT CO0OH MEXAHHYECKYIO B3BeCh
TOHKOGHCNICPCHBIX YACTHIL TAMKE/BIX MHHepaAoB
(yTaxennTene) B Boje.

Aas 7010 yTOGH YACTHULL YTHKENHTENST HAXO-
JARJI¥Ch BO B3BCIICHHOM COCTOHHH, NPHMEHAIOT
MEXZHHYECKOE TMNEepeMeIIHBAHHE HJAH cosjalor
IMPKYJTHPYIONIBE NOTOKH.

B xavecTse yTaxeanTeNel CYCReEIHA HCNOML-
3YI0T: MHHEpAJH ~— [HPHT, THPPOTHH, 6apHT,
MariHeTHT, AaPCeHONHPHT, TaJeHHT, CIJTaR —
deppocHanuER;  merasn — cBunen. lepeaxo
NHMEHSKT CMEeCh MHHEPANOB M CIIJABOD.
Kuaxok dazoit o6bMHO ABJSETCH BOAA, PEAKQ —
HACKINICHHBIE PACTBOpL! Codel,

OfbIusO OCHOBHOH lelhlo 0GOTAEHHN B TA-
HeNbIX CYCNEHSHAX ABJAETCH YAAJEHHE IYCTOH
NOpONEl Mepef, TOHKHM H3MEeAbYMeHHEM pPYAbi,
HNPHBORSIEE K CHHXKEHHI0 OGIMHX 3KCILIyaTa-
LHOHHBIX PACXOXOB H HEPCIKO K MOBLLIIEHHIO
TeXHOJOTHYECKHX TnoKasatenel. Ilpumenenue
3TOT0  METOfa CNOcOGCTBYeT HHTeHCH(UKALHH
FOpHBIX PAGOT, BOBNCYEHHIO B SKCIAYSTAUHIO
GEeNHBIX PYA; NOytaeMasd MYCTas NOpoaa MOXKeT
GbiTh pean3cBalad B KAUYECTRE CTPOHTENBHOTO

mareprana. brarogaps Huszkofl cToumocTn ofo-

TaIIEHHS B TAMEAHX CYCHeHIHAX, CHHIKACTCH
obutas CTOMMOCTD NepepaGOTKH PYABl Ha (pabpr-
Kax B cpepneM Ha 15—209;.

S@heKTHBHOCTD padfi€lIeHHA B  THIMEJBIX
CYCHeH3HAX BhIE s(peKTHBHOCTH OGOFAIEHHS
HA OTCafJOMHBIX MAaUIHHAX H 3aBHCHT OT Benie-
CTBEHHOIO COCTABA PyAbl, (DHIHYECHHX CBOHCTB
CYCTeH3HH, THIA CEMapaTopoB H KPYIHOCTH
060TalaeMoro MaTepuana,

§ 2. CpolicTBa
TSKENBIX CyCTeH3nMi

Cycnenans u KOMNOHIHbIE PAacTEOPDI PASAENSAIOT
Ha HECKOJBKC PEONIOTHYECKHX THIOB B 3aBHCH-
MOCTH OT HX [NOBEACHHS LPH JAeHCTEHH KacaTelh-
HEX HanpsxeHHH caBura. OCHOBHLMH THITAME
YKa3aHRHIX MUIKHE CHCTEM SBJSIOTCH CHERYIO-
mue (pue. 1.14).

HpwroHOBcKka® MHAKOCTL, 11
KOTOpoil HANPAMELHE CIBUTA TTPONOPIHOHATBHO
TPAfMEHTY CKOPOCTH

T = nyde/dn, {1.42)

TAe 1)y — IHAAMHYCCKHA  KosdxpHuHeHT BAs-
Kocts; du/dn — rpaguentT ckopoCTH (MPOH3BOA-
Has CROPOCTH [0 HOPMadu K HOBEPXHOCTH
CABHTA).

B stoM cayvae nwofoe Malof HanmpsKenne
CABHIA CO344eT IPAAHEHT CKODOCTH, HHBIME
CHOBAMH IPHBOZUT MHAKOCTE B [JBHKCHHE.

Basskonnmacruumas cHcTewma,
AJNA KOTOPOH XapakTepHbIM ABJSETCS HaJndHe
HEXOTOPOTO HAYAJIBHOTG (CTATHYECKOTO) pamps-
HEHHA gy, HReoOXoAMMOTo AJAH  MORBJACHHRA
TEYEHHA MMZKOCTH, [IpM A0CTATOUHO GOJBIIMX
HANPAKEHHSX 3ABHCUMOCTL MeXay T H du/dm
HMCET JIMHCEHLIA XapakTep H BHpaxaeTcs
sakonom lllpenopa—BuHrama

T = T, -|- nduv/dn, (1.43)

TAE Tg - AHHAMHYECKOE HANPAMEHHE CRBHIAE;
1) — Ko3(xhHUHEHT CTPYKTYPHOK BAIKOCTH,

B BAIKONJACTHYHEIX (CTPYKTYPHBIX) CHCTEMAX
B3AHMOAGHCTBHE MEXAY YACTHHAMH HPHBOIKT
K HX CaMOTIpOH3BONLEOMY CHEIIEHHIO H 06paso-
BAFKI) HENpPEpblBHCH CTPYKTYpBl JHOO OTHEL--
HBIX arperaros.

AHHaMHYecKoe HAaMPAMKEHHE CIBHTA Ty B OTJH-
HHE OT CTATHYECKOTO Ter TPEACTABARET coGO
HaNpsmMenHe, HEOOXOANMOE AMA DAspyMIeHHS
CTPYKTYpBl B Tekyweld cpege. CoorTHomenue
MEHAY Ter M Ty ONPEAEIALCTCH YIPYTOCTBIO CPENB.
MHOTOUHCIEHHLIME  SKCTIEPHMEHTAMH  YCTAHOB--
JIBHO, YTO AJ1 YOPYTHX CHCTEM Tep > Tp, 2 AN
CHCTEM ¢ MpeobajalomuMe  NAACTHYECKHMH
CBOACTRAMA Ter <X Ty, JA% HEKOTOPHIX THKEbIX
cycnensnfl Ty, Gonbme T, B 6—9 pas,

HeublwToOHOBCKAS KHUAKA R
CHCTeMa, A7 KOTOPOH [pH AOCTATOMHO
ManbIX 3HAYEHHAX HAMPSOKEHHA CIBHTA [pH-
BAMKEHHO CIpaBesnHBO ypaBHeHue (1.42), mo-
CKONbLKY KpuBas 3 (cM. puc. 1.14) npoXogur
uepes Hayalo Koopaunat. Ilo Mepe ypedwuenus
HaNPsiMCHHA CABHTA KaMYNAACT BA3KOCTD
cpenpl [cM. muxe dopmyry (1.45)] menpepuizno

Puc, I.14. AnarpaMma SaBHCHMOCTH rPajIHERTA CKe—
pocTH dv/dn oT HANPAXEHAR CABECrA Y AOA KOAAQHA-
KblX CHRCTEM H XEMIKOcTel:

{ — HBIOTOMOBCKAH HHAKOCTh: 2 — BASKONAACTHY -
Had CHCTEME; 3 — HEHLIDTOMOBCKAA WMMAAKAH CH-
cTeMa. 4 — AedATAHCHOHHAA CHCTEMa

fpaduerm cxopecmu

Hanpaxente cifuza
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yMeHbIIaeTCA. YKalaHumi#l XapakTep 2amucH-
-MocTa dofdn oT T OGBACHSETCH TEM, YTO YaCTHUBE
‘HEHBIOTOHOBCKHX JKHAKHX CHCTEM HMEIOT [aNoH-
KOBHAHNYK ¢opmy. IlpH HHIKHX TpagHeHTax
CKOPOCTH OpHEHTAINA YACTHE Xa0THUECKAd, NpH
VBeHHEHHH TPAZHEHTA CKOPOCTH OPHEHTAIHS
YACTHIL M3MEH®EeTCS B HaNpaBJeHHH TedeHHA
NOTCKA, KCJAEACTBHE 4eT0 H YMENMbIIAeTCA KAXKY-
wasca BA3SKOCTh Cpe,ﬂb[.

AdeagTancHoHEALSR cucTeMa,
AN KOTOpOH C yBEJHUEHHEM HANPSIKEHHS
CJIBHT2 KAMMyHIAACA BA3KACTh HENMPEPHIBHO BO3-
pacraet. [1pH A0CTaTOYHO GOMBILHX IHATCHHAX T
TPaAHeHT CKOPOCTH OCTAETCH MOCTOSHHMM. YKa-
saMioe ABJEHHE (feflaTaHcHs) HaGAOzaeTC
B KOHIEHTPHPOBAHHBIX CyCIenansx (Boime 42 %
~TBEPJOTO ¢ 0fbemy).

Cycnensyn, ApuMenfeMbie B npaKTHKe ofora-
UEHUS, PA3ASATIOTCA Ha KBE GCHOBHBIC TpynnL:

feccTpyKTYPHHE, B KOTOPBIX B3aHMOJIEHCTBHE
‘MeXKIY HACTHUAMH OTCYTCTBYET (MANIOE COAepKa-
'R{IC  TBEPAOFD, AoSaBKa NENTH3ATOpOB); IO
PenAOrHYeCKHM CBOHCTBAM 3TH CYCIIEH3HH NIDH-
SBAMHKAKTCH K KHAKOCTAM;

CTPYKTYDHbIE, B KOTOPBIX 9YaCTHUbI TBepiOH
«(pa3bt B3aMMOLCHCTBYIOT ApYyr € Apyrom, Mo
peosOTHUECKHM CBONCTBAM JaHHLE CYCHCH3HH
HPUOARKAIOTCE K BAIKOTIACTAYMEIM CHCTCMAM.

BeccTpykTypHBE CYyCHeH3HH,
'‘BAzkocTh cycneHsnit G0MIbINE BSSKOCTH JHCIED-
CHOHHOH CpeliH M BO3pacTaeT ¢ yBEJUYEHHEM
KOHUEHTPALUHH AHCTEPCHOH (ashl BCJIEACTBHE
..nqueii nepenatt TBEPDAHMH HACTHIAMH KOJH-
*JeCTBA JIBHMKEHHA -OT OJHHX CAOEB CYCIEH3HH
K ApyriM. Kpome toro, Teepjbie uacTHIH,
ancopbupys  HEROTOPOE KOJHYECTBO KHAKOH
«ps3bl, ymemblIAteT €& CBOCOLHWA ofbeM,

HauGonee pacupocrpanexnor QOpMYyJIod aas
-OTIPERENEH{IST BA3KOCTH CYCTEH3MH HABIHETCH
$opmysa Banna

Me = My (J - 2,5C 4~ 7,349C% -
+ 16,2C% -+ ..)), (1.44)

rie C — ofbeMHad KOHNEHTPAUHS TBepAOH
a3, KoAM €.

TlockoAeKy KORIEHTPARHA TBEPAOTO B CyCIEH-
3UNX, -TpHMeHASMBIX #A NPAKTHKE, He AOMKHA
npesbimath 40'% , To B hopMyae Banaa obbluHO
npenHedperaloT UNCHAMH  BBICIIErO MOpAAKA,
OUpaHHYHBAACh TPETheH CTEMeHBI).

QGopmyna (1.44) npamenAMa B Opeelax
xouuentpanut 0—0.5. B npaktuke aGcontoTsad
‘BEJTHUHHA T)e OOHMHO me npestimaer 0,03 TI.

CTPpYKTYypPpHB® CyCcTneH3uH. Pas-
JIMYAKOT B3 THIIA CTPYKTYp: 0Gpa3ylollAecs
‘BCASACTBHE NOBCEMECTHOTG COIPHKOCHOBEHHA
‘COMbBATHLIX OHOJOYEK MACTHY, AMCIEPCHOR a3kl
BeChMa BBICOKON KOHUEHTpaupH (HaNmpHMeEp,
‘OMYABCHH, TacTH H T. A.) # ofpasylontuecs
BCAEACTBHE PErHOHAJBLHOTO CHeNJIeHHA MaCTHIL,
EMEROLHX HeT PaBUILHYI QopMy, EPH KOHIEH-
TpalAX, HEJOCTATOYHLIX JAjs OGPa3oBanus
«CTPYKTYD TEPBOTO pOAA.

[TpumMensieMele B O6OTALICHKT CYCNEKIHY 06Da-
.3VIOT CTPYKTYPbi BTOPOTO Tillla.

CTpykTypa B cycnemamy ofpazyerca Tpu
‘paannyHoR O6LeMHOH KORUEHTPALHH B 3aBHCH-
MOCTH OT VASMbHOH NOBEPXHOCTH YTSKEAHTENH
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Syn, onpejensemoll KPyNHOCTLIO YacTni. Tak,
00pa30BaHHE CTPYKTYPL HAUHHACTCR AJ# M0~
pomka ¢ Syg = 5700 cm/em® npu € = 0,17,
s mopomka ¢ Sy = 2600 cm¥em® mpu € =
= 0,21 u 19 opomKa ¢ Syp = 1770 cw/em®
npH C = 0,26. Tlpn ofbeMHOH KOHIEHTpALHH
TBEPAOTO ITHHKE YKA3aHHbIX ITPEAEIOB CyCneH3HH
ABJAIOTC OeCCTPYKTYPHLMH CHCTEMaMH, Kpd
6osiee  BHICOKHX KOHUEHTPAUHSX — CTDYKTYD-
HeMKH, B nepeom cayuae OH@ HOBRUMHAIOTCS
33aKOHY, BEIpA:KeHHOMY dopmynoli (1.42), a ro
BTOpOM — dopmyaor (1.43).

AduHaMuveckoe HanpaAXeHHe CIBHrA Tp M
ko3bbHIueHT CTPYKTYpHOH BA3IKOCTH 1 3a-
BHCAT OT:

YASAbHOH NOBEPXHOCTH H 06B-EMHON KOHHEHT-
PALHH YTHAMENUTENS (C HX YBeJHUSHHeM Ty H 1
YBEJIHYHBAIOTCH);

xpMuuecKoll Tpupoabl yTRMEANTEAR 0 $OpMB
YACTHI;

HAMuYHA TOBEPXHOCTHO-AKTHBHBIX BerECcTB
B IyJbNe, HampuMep, JIOTALHOHHBIX peareH-
TOB-coOHpaTeJel (B IPHCYTCTRHM HX CYLIeCT-
BEHHCG NOBHILAETCH Ty H HE3HAUHTENLHO T));

HAJIIYHA CIEUMABIEIX peareHTOB-HENTHIATO-
pOB, 3HAYHTENBHO CHHXAIOWMX Tg W HEINAYH-
TeApHO 7). JleficTBHe peareHTOB-MENTH3ATOPOB
ocofenuo 3bPeKTHBHO AR TOHKORHCIRDCHHX W
OJOTHLIX CYCIeH3HA.

C TeXHOMOTHYECKON TOUKH 3PEHHS CTpPYKTYpD-
HB¢ CYCMEB3HH, [pHMEHSEMBle B NPAKTHKE
ofoTaenHa, MOryT OHTb pasfesenh Ha TPH
THRA: cAaBoCTpyKTYpHBE (T, <5 3 Ila); cTpyk-
TypHHE (3 < Ty < 8 Ia); CHILHOCTPYKTYpHBIE
(tg > 8 I1a).

Daarofia pst THKCOTPOTHEIM CBOHCTBAM CYyCIeH-
a3ufi ¥ NOCTOANHLIM MAMEHEHHAM TPAIHeNTa
CKOPGCTH, CTPYKTypa B CeNaparopax Hempe-
pHIBHO DA3pYLIAETCA ¥  BOCCTAHABJAMBACTCHA,
no3TOMY MpHEKTHBHOE CONPOTHBJEHHE CYCIEH-
3UH CABHTY T H3MEHSeTCH.

Kaxymeficss BA3ZKOCTHK g,
XapaKTepHIYIOMeH TeKy4ecTb CYCTEH3HH, HA3M-
BAETCA OTHOUICHHE HaMpfAXeHHA CABHTA T
K rpaguenty ckopoctd Cofdn

Nk = T/(doidn) = tg o, (1.45)

rae ¢ — yroJ, o6pa’joBaHHBIE TpAMOH, mpoBe-
ACHHOR K3 HavYalda KOOpJHHAT B HEKOTOPYIO
Toury xpmmoll T = f(dv/dn), ¢ oceio dv/dn
(cM. puc. 1.14).

Kaxymywcs BE3KOCTE ONpejeaaioT, HaMepsan
ofbéM CyCHEH3HH, BHITEKAKmEH B exMHHIY
BpEeMEHH 4epe3 KamuaJap noj aeHcTeheM CHAL
ToimecTd, Kaxymancs BAIKOCTh MOXET CAY-
HKHUTE KpHTEPHEM, XapaKTepHIYIHM TEKYYeCTh
CYCTIEH3HH TPH H3MEPEHHAX HA TPHBOpaX OAHOIC
THNA 1 paaMmepa. Henp3s COMOCTABJAATL pe3yJb-
TATB! M3MEPeHUH, BBLIMOJHEHHBIX Ha pa3sHbiX
npufiopax.

YcToAUYHBOCTDB O cycnen3dH
HA3HIBAIOT CNOCOGHOCTh €¢ COXPaHATE 34 aHHYI0
1AOTHOCTL B PASAHYHBIX [0 BHICOTE clIoAX. Dec-
CTPYKTYPHEC CyCnesaun sBasl0TCR  Kpafiue
HeYCTORMMBHME cacteMamu. [To Mepe ypeauue-
HIS CTPYKTYpoofpasoBaHusl B CYCIEH3HH HJH
ROBHLIEHHS OGLEMEOTC COIepRAHHA B HElt TBEP-
[OTO MOBBLILIAETCR W yCTOHuuBOCTh €e. B mpak-
TiKe O6OTaeHHA OGN0 TPHMEHAIOT HeyCTOMH -




YHBHIC CYCNEHAWM, TIOITOMy AN NMOJAePHKAHHS
33JaHHOH NJOTHOCTHE [0 BBICOTE BAaHHLI CO3AAIOT
HHPKYAHpyOLUHe TOTOKH. Tpebyemas cKOpOCTh
HHPKYNABME paccyYHTHIBAETCH MO AaHHbIM Aabo-
pATOPHEIX HCCAEZOBAaHHH,

MaxcuManbHasi pasHHOA TNJIOTHOCTEH B BepX-
HEH H HEXKHEH 30HaX BaHHH CEMapaTOpa COCTAB-
asetr 0,1—0,2 r/em®. OrcyTeTsHE 3TOH pasHABM
B MJIOTHOCTAX YKA3bIB4ET HA TO, YTO B CyCNEHIHH
NPOM3OILIO CHJABHOE CTpyXTypoobpa3sopanue,
YcTOf9HBOCTs  CyCHEH3WH INOBWILAETCA NIPH
AOBABKE B HEEe TOHKHX KJACCOB YTSKEJIHTENS H
PYAHHX LnamMoE. HeoGXoaHMas yCTOHYHBOCTL
CYCMEeH3nH OfecreyHBaeTcs COOTBETCTBYIOWEH
CTeneHbIo OfeCLINAMJIHBAHHA HCXOJHOrO Mate-
puaJa, HanpaBJAseMoro Ha paiaenenne. Huoraa
A06aBAR0OT | —3 % TAMHHCTBIX MATepHAJOB HJH
IPHMEHSKT CMech MOPOIIKOB MATEPHAN0B paa-
JHYHOH NMAOTHOCTH (HApHMEp, CMECh deppocu-
JHHHA € MAarHCTHTOM HJH TIHPpPOTHHOM). Ilo-
CKOJMPKY yKa3aHuble ACOABKM YACTO NpHBORAT
K CHJbHOMY CTPYRTYpOOOpa3OBaHHIO, TpRHXO-
ZUTCA  HCNOJb3OBATL  PEATEHTH-TIETITHIATOPBI.
B kauectRe peareHTOB-NeNTH3ATO-
p O B NPHMEHAIOT KHAKOE CTEKJO, CYAbGHTHHN
LENIOK, AJIOMUHATEL, GePPHTHE KAJbIHSA, MATHHS
H 7.0, K ykasanHwM peareHTaM OTHOCATCH
Tpunonucpochar u rexcaMeTadochar wHaTpHA.
MoryT' 6biTh HCNOAL3OBAHBL AJNKHIACYAbGATH,
COJH KHMPHBIX KHCAOT, MPOR3BOAHLIE NOJHBH-
M3, NOMH3pHpa M LEeNIKNIOSH, CAQXKHbE
3upbl, COAM H [NPOHSBOJHBIE MOJHMEPHBIX
KHGJIOT (nanpuMep, ToJHakpuiosod). Kaxaoe
H3 MEPeUHCAEHHEIX BENIECTE MOMCHO MPUMEHATD
CAMOCTOSATEIBHO HJIH B CMECH C ﬂpYI‘HMH BENLE-
cTBaMH, CojepiKaHHe TENTH3ATOPOB (No Macc?
B CYCN€H3nH JoJuKRO cocTasaaTe 0,001—0,5 %
yraKeauTens. OHO 3aBHCHT OT IpHPOJH peare-
TA H YTAMENRTENH H ONPEJLAETCH ONBITHHIM
GYTEM.

MnoruoceTs cycnendnu (ricwd)
ONPEAENAIOT 10 GopMy.Ie

pe=Cpy~— D)+ L, (1.46)

riie C — ofveMuan KOHUSHTPAMHA YTAMNETHTENS,
AONH €f.; py — TMACTHOCTb YTKEAHTENH, TfeM?.

MaxkcuMalbpafl TUJIOTHOCTh CYCNEH3WH OIpe-
ReNAeTCH MaKCHMAIbHO BO3MOMHBIM OGBEMHEIM
COAEPMAHHEM YTHAMKEIHTEIA.

OGbIYHO MpH H3MCJABUEHHOM YTSIKE/HTeNe
O6BEMHOE COJIEPIKAHHE TBEPAOTO B CYCTIEH3HH HE
IPEBLHNACT JJS HACTHL OCTPOYTOIbHOR $HOPMBL
36 %, a gon wacTHn OKpyTIoH Gopue 43—48 %
(MpH UX cogepmaHml B yTAXKEJHTENE COOTBET-
crenno 50—60 % u 85—90 %).

Maxcumanbnas NMAOTHOCTh CYCHEH3HH, KOTO-
past MOxer OuITh MOMYHeHa NPH HCNOJIb30BAHHH
B KAUeCcTBE YTAIKEJHTENS TpaHyJHpOBAHHOTO
(heppOCH/IHIIHA TIPH COflefKaHuK B Hem g0 90 %
ceprueckuX dactuu, cocrasaseT 3,8 rfemd.

IlaorHocTh patoveli cycneH3nH, IprMeHaeMoR
npu 06Oramen A, BLIEIe TIOTHOCTH JerKof cppa}{-
UHHM (NOpojR), HO HIKE IJIOTHOCTH TSKeJIoH
tdpaknuu. ITnoTHOCTE paboueit cycles3un 3aBu-
CHT OT CACAYHOIUMX 113 paMETHOE!

PEOJIOTHHECKHX CBOHCTB CYCIem3uy. [Ipu
GeccTpyKTYpHBIX CYCHEHN3HAX IICTHOCTE palo-
qefl CYCHeH3HH MOAAEPIKHBAETCA GOHYHO He-
CKOJIBKO BBIILE, UeM IpI CTPYETYPHEIX, BCJIEX-

CTBHE (0Jiee NWHTEHCHBHOTO OCAMACHHT YTHIKE--
JATENA Ha KyCKax pyabl. [Ipy HECKOIBKO MEHEL--
el NAOTHOCTH pafiouelf CycleH3HH B CTPYKTY p-
HBIX CYCIEH3HAX YBENHHHBAETCA CKOpOCTS ¥
KHHCTHYCCKAA IHEpPTHS KYyCKOB, UTO CHNOCOH-
CTBYET NPEORONCHHIO CONPOTHBICHHS CYCTeHIHM
casury. Ecam veoBxofHMo NOAYSHTR YHCTYIO-
TAXEAYIO PpaKnHIo H3 JerkooforaTHMol pyAbL,
apheXTHBHAR NAOTHOCTH pa3jedeHHs MOBBHLA--
eTcs OYTeM YBeNHUeHHT CTpyKTypoofpasosa—
HHA B CYCIEH3HH;

BPEMEHH TNpeSHBAHMA PYAL B CeNapaTope.
Ilpn  npoxomxuTenbHoM NpeOLIBAHMH  PYAH
B ceTapaTope 1 HATEHCHBHOM HAJHIIAHHH YTKE -
JIUTENs HA KYCKH MJIOTHOCTh paGoueil cycleHaun
YBeJHYHBAOT,;

KpyNHOCTH Oforam@eMoro mMarepuana. Jlau
MEAKHX KAACCOB NJOTHOCTD CYCMHEHIHH YCTAHAB--
JAHBAIOT HHIKE, YeM JJA KPYNHBIX (TOH XKe PYAbl);

MJIOTHOCTH KYCKOB oforamaemoli pyasl. B tex
cayuasx, Koffla BCTPRYAIOTCA TPEutHHOBATHE,
HO35PEBATHIE NIOPOAK, BKJAITAIOMHE 3aKPbIThbie:
Nopbl H NYCTOTH, MJIOTHOCTh KYCKOB HHIKE, €M
NAOTHOCTb JAHHOH pyAbl B MOHOJNHTE, H COOTBET--
CTBEHHO AONMHA GBITH HIDKE NUIOTHOCTL CYCTCH-
3uH, NpPH KOTOPOH NPOHCXOANT BhIGEJACHHE Jer--
KO#H (paKIHH;

MHHEpaJoroneTporpapuiecKoi
CTHKH HCXOXHOH DyABIL.

Ilpn HesHAYHTENBHOM COJEPIXKAHHH B Pyne
NPOMNPOAYKTOBHX (paknuii H peskod pasHuume
B NJIOTHOCTH NOPOAH H TAKE/IBIX NONE3HEX MHHE --
pajioB TMORA3aTeay OGOTAIUEHHHA IpPAaKTHYECKH
HE 3aBHCAT OT H3MEHEHHS MJIOTHOCTH CyCMeH3HH
Ao onpejedeHHoro npegeda. Y maoGopor, npu
PABHOMEDHOM pacnpejeseHHH B pyie QpaKuHit
PAa3IHYHOH NJOTHOCTH HE3HAYHTEALHOE OTKIOHe--
HHE [JOTHOCTt CYCMEH3HM OT 3afaHHOR MpH--
BOZHT K H3MEHCHHI) TEXHOJOTHHECKHX NOKa-
3aTeqeil.

(OKOHYATEIbHO ONTHMAABHYK) MIOTHOCTL pa-
Gouelt cycmeH3nH NMogbHPalOT B mpounecce npo-
MbIHIJIEHHOH sxcnﬂya'rauun YCTaHOBKH B 3aB1-
CHMDCTH OT XOHKpETHLIX ycloBu# oGoramenus
H TPeOOBaHHH K KAUeCTBY KOHEYHOroD MpOAYKTE.

Hns naMepenus ¢ M3Y'CHHA PEOJTOTMUECKHX
ceOHCTB Tpy0OAHCHIepCHBIX CYCNEH3Hil npHme-
HATKaNEAJAPpHEIE H POTANNOH-
HblE BHCKOBHMETpH,

Bousee pafexume pesy bTaThl, HE 3aBHCALIHE
OT pa3mepoB npubopa, MOMHAO IOJYYHTb Ha
BaKYyMHOM BHCKoanmeTpe MexaxoGpa (puc. 1.15)
[8], onpepensa pacxon (@ cycmeHsHu Hepes
KanHJASAP NPH pa3IHYROM NEepenale JaBAeHHA p.

7 ONpefeneHnsa  PeONOTHYECKHX CBOHCTE-
CYCneH3HH cHawaja crpost rpapuk Q = f (p)
(pnc. 1.16), a aaTeM npoH3BOAST paACYET MG
caenyiomumM Gopmyaam [8]:

Ty = 3rpe/8L, (1.47)
TAe r — DARHYC KamnJlasipa, MM; pP¢ — JaB-
JNieHHe, TNpH Kotopom &) = () —- OTPE3OK, oTCe-
KaeMutd npaMoii () = f (p) Ha ocu abeumcee, [Ta;
L — paumia Xannaaapa, Mu;

N =1 (p— pe)Q (1.48y

Tae A — MOCTOARHas Kanwiaapa; @ -— pacxon.

CYCTIEH3NH, COOTBETCTBYIOMHE JaBIEHHIO f,
8/

cMeiC,

XapakKTepu-

3k
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‘Pue, 1.13, TNPHHIEOHAABHAS CXe€MA BRHUCKO3HMETpA:

} — Gaok mHacoca; 2 — Oydepumift Gaanon; § —
INEeKTPOABHTATENb; ¢ — KaDHAAAP; § — XKo0Ja6a pa-
Gouan; 6 — KPaH BaKYYMHEN; 7 — cOOpHHK BOA;
8 — Hacoc BOZOCTPYHHHR, 9 — mODOHKA pacxomo-
mepHasn; 18 — TpyGua nupkyasiiuonHan; [!—wpad
TPeXXOBOBOR; 12 — KpaH peryMHPOBOUHBNE: fJ —
BOpPOHKa NpueMdas; J4 — BakyyMMerp

Prc. 1.16. Bapucimocth @ = f (p) ANA CyCnensun
opu pasauinofi ofpemofl KOHOENTDANY (A0AH €X.)
YTAKeAUTeNd:

i —0,16; 2—0,22; §—0,26; 4—0.30; §—0,32;
5 — 0,43

TP T
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by f i !
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. | | |

4o 8y 124 160 200 240 280 320 360
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Jas  GecCTpPYKTYPHHIX CYCHEH3HH 1o = 0
(cm. pue, .14, I) peodoruteckne cBoHcTBa
XAPAKTEDHAYIOTCR JHIAMHUYeCKHM Koddduuren-
TOM BS3KOCTH CYCIeH3HH

1 = Ap/Q. _ (1.49)

Ha puc. 1.16 npueeneHa aaBucumocts @ ==
= f(p) A7 TaneHHTOBOH CcycneH3mH, OGHYHO
npaMelseMofi B ofiorauieHuH (yjesbHas Io-
BEPXHOCTE TMOPOIIKa ranenuTa 5700 cM2/em®) [8].
Ilpn ofbemuoll KoHueHTpalWH TBeploro GoJee
0,16 HcTeueHRe CYCHEHIHH IIPOLCXOAHT MO
3aKOHY BA3KOIJACTHYHBIX CHCTEM.

YeTofl9HBOCTE CYCMEHINM vallle BCEro ompe-
NeASIOT H3MEDEHHEM CKODOCTH €€ OCBETJAEHHA
B WM/IHHIPE MK CKOPOCTH 06pa3oBaHus OCafKa,

§ 3. Yraxeautean

XapakTepHCTHKA yTAMeNHTENIeH, NpHMeRsde-
MBHX B O60ralleHHH, npuseieHa B Tala, 1.17.

MnoTHOCTL yTAMKEINTENR JOMKHA obecnedu-
BaTb MOMYYEHHE CYCMEH3HM 3ajagnoé NAQTHO-
CTH € AVHAMHYECKHM HANMDSAXCHHEM CABHIA HE
Gosee 3 Ila.

HamayuymmM yTaxKe dTeNneM HBJAETCA [Pa-
HYJMHPOBAHHEH (eppocHInunl, OTAKYaRIHACT
BLICOKOH CONDOTHBAAEMOCTBIO HCTHPAHHIO If
xopposuy. bBesposspathme nortepu ero mnpu
oforameiiili HH3KH OJarojapf BEICOKOMY H3-
BJIEYEHHIO TIDH peTreHepaltd. b panyasposaHHbIi

Tabaupga I.17

XapakTepHeTHKA YTSEKEAHTERCH,
HpHMEHﬂEMHX HPH oﬁorameﬂuu

¢ |88, ¢
& 22% g
3 | gE5| 8
YTameauTteas 8% | 58S ga
Sz Sw3 25
Bz | 558 22
6 | 2%5| &=
EE | 28%| &3
Baput (BaS0y) 4.4 2,2 13,0=3,5
Iluput (FeSy) 5,0 2,5 65—6,5
ITupporun 4,6 23 13,5—4,5
(Fen3n41)
Marnerur (FeyOy) 5,0 2,5 }5,5—6,5
ApceHOMHPHT 6,0 2,8 155—6
(FeAsS)
Tanennt (PbS) 7.3 3,3 12,5-2,75
Hamentuensniit 6,9 3,1 7,0
theppocHIHIHA
(85 9% Fe, 15 9% Si)
Fpany/aupoBaRHEH 69 [3,56—|73—7.6
(heppOCHJ/IHILHH 3,8
(90 % chepnue-
CKHX YACTHU,
83 84 Fe, 15 9 Si)

DpaMensanme TIpemes MaKCHMAJALHO
BO3MOXHOH IIOTHOCTH CYCIEH3IHM MOXeT OnTb YBe-
JTHYeH NOBHIUCHHEM O0beMHOTO COHEpPXKAHHA TBEpLO-
ro fo 43 % c¢ motapxofi peareHTOB-NENTH3ATOPOB.
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Tatauna [.18

I'panynoMerpuyeckuit coctas
rpanyaupopaunoro geppocHaupus, 9%

o dupMe «Kuancaks
£g {®PT)
ie
Kaace, mm §eﬂ= Menknfl | Kpymuuit
a8 capT copT
E88 | (P <3| (b >3
@585 rfeu:) rfcut)
—+0,1 0,2 8,2 24,1
—0,14-0,074 [ 4,1 8.3 12,9
—0.074+40,040 | 34,0 31,6 29.5
—0,04--0,02 48,6 247 18,5
—0,02--0,01 12,0 10.8 8,3
—0,01-4-0 1,1 16,5 6,7

deppocnAunHA KpoMe KeJesa M KpeMHHA CO-
INEPKUT HE3HAYHTEJLHBIC KOJMHYECTBA JErHpY-
WUWHX JM06aBOK (MEAH H JPYTHX MeTa/LIOB).

HecmoTps ma To, 4TO TIpaHyJAHpOBAaHHMR
Geppocnaunnl Goaee ycroHumB K KOppO3HM,
4eM H3MEJbUeHHBIH (MOMKET COXDAHHTECH B BOJC
6e3 nepememwusanusg fo 60 cyt), mpw onpeje-
JICHHBIX YCAOBHAX OH TNOABEPraeTcH OKHC/E-
o, OKHCAuTeNbHBE [MPOLECCH PA3BHBAOTCH
npi KOHTAKTE HacTHI YTHMKEIHTENd ¢ BO3JY-
X0om (6apfoTak CYCIEH3HH B TeYeHHE AJMHTENb-
HOTO BPEMEHHM) H HH3KOH HIEJOYHOCTH KHAKOH
daspt cycnensun, [lopmmenne TemmepaTyphl
yBel1UHBaeT CKOpOcTh peakumn. [Ipu jBuxe-
HHH YaCTHIL YTAXETHTENd B CYCICH3HH Q6Jer-
4aeTes JOCTYNM KHCJAOpOIa K HHM, & TPeHHe HX
ApYT 0 Apyra cnocoGCTBYET pa3pymICHH KD 3aLIHT-
HOH TNJeHKH Ha IOBEDXHOCTH, YTO TaxKe
NDHBOJUT K NOBHINEHHIO CKOPOCTH KOPDPO3HH.
C ypeanuennem pH or 6,8 o 9 (nyTeM 106aBKH
H3BECTH, COZBl M T. 1) 3aUIHTHHE IACHKH H3
THAPATOB OKHCAOB JKeJNesa CTaHOBATCH Memee
PaCTBOPHMBIMH.

Ipi ymenn4eHuw KOPPO3MH TpaHyJHpOBaH-
HoTG  QeppocH HnuA HAOMONARTCH CJHIAHHE
OCEBUNX YacTHIl. B CycueH3uH yBeNHMHBACTCH
CIPYKTYpDOOpa30BAHHE H T BO3pacTaer 1o
33—44Tla, an — po 0,21—0,26 I, cuuxkaercs
YlAeAbHAf MAarHHTHAaf BOCIPHUMYMBOCTBE, Taxg,
TpH HANPHKEHHOCTH MarHHTHOTO HoJda 80—
120 xAfwm yAeAbHAS MAarHHTHAS BOCHPHHMYH-
BOCTH CBEXKETS I'paHyJ'[IripOBaHHG]"O ?}CppGCKﬂH-
nps  coctasizer 0,109—0,09 cm¥/r, cudpno
okHcaennoro 0,048—0,041 em®/r.

Fpawyasomerpuueckuitcoctas
yraxeaurtead B npakruke oforame-
HHS TIPHMEHAOT YTSAKEAHTENH, KPYIHOCTH KO-
TOPLIX  BADBHPYET B IIHPOKOM JMANA30HE
{pne. 1.17). Bepxuuit npegea KpymuocTH yTA-
HETITRIA 145 oforallleHss B IPABHTALHOHHOM
nole paper 0,15 MM,

I'payynoserpavecknii cocras rpaHy.aHpOBaH-
RHOTO (eppocuauniluf npusemger B Ta6a, 1.18,
Jlis crafiumsanue  CycUeHIHH  HEOGXOLHMO
HPHCYTCTBHC TOHKHX EJaccoB  (—0,01  wmm)
B Kompueerse 7—16 %. C 3xomomuueckoi
TOUKIl 3PEHMA MNEJECOO6pasHO NPHMEHATH Tpa-
HYJITDOBAHHDBIE YTSEKEJHTEIH C HHIKHM COIEp-

2 3akaz 219
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Puc. 1.17. IpaRyIomeYpwyecKas XapPakTeDHCTHEA
YTAREAUTEA:

{ — Jeppocunuunit, Qadpura «Meckor»; 2 — CBHH-
UOBHA KOHUGHTP2T, (alplika ¢MeCKoT»; 3 — CBHUH-
UOBHA KOMLEHTPAT, aGpaka <«Cyaausap»: 4 —
CBHHUOBEM KOHUEHTPAT, (abpura <«Hra-Tluvyep»;
§ — CRHALOBHNA KOHUEHTPST, Gabpika «Xedxuns:
6 — apceHonupuT, ¢abpurg «IpeadpuRepcgopde;
7 — marnetdaT, dafipika «Xoamen Kauddics; 8 —
TPaBYJIHPOBAHHMA NOPOWOX (epPPOCHJIHIH Y

HManueMm TOHKHX KJAaCCOB, BCJAEHACTBIIE MEI[bIHEﬁ
HX CTOHMOCTH M GoOJee BRICOKOTO H3BJeYeHHS
IpH perenepanuu. TaM, FIe 3TO BO3MOXKHO,
Ang cTalHAH3aUHA  CYCNMEH3UH pANMOHAJBHO
NpHMEHstTh pyJHBle LUJAME B COYETAHHH C pea-
FEeHTAMH-IIeNITH3A TOPAMH.

YTAmeANTeN b BHIGHPAKT B 33aBHCHMOCTH OT
CBO{ICTB OGOTAlllaeMOr0 MAaTePHANA H IKOHOMH-
decKyx moxaszateaell. Hanpumep, npu nepepa-
GOTKE PyJ, COAEDNKAuMX APCCHONHPHT, wLeJe-
c006pa3no [CNOABb30BATh €re B KadecTBe yTH-
meauTteas. [lpeumyuecTBoM apceHONHPHTa #B-
JIAETCH €r0 HH3Kafd CTOMMOCTh, YTO KOMIIEHCH-
pPYET DOBLIIEHHE pACXOACE 110 pEreHepamuu
metofiloM (JoTannk. B cxemy peremepauun ne-
O0XOZNMO BBOAHTb ONEpAUNI0 Aecoplitun co-
fnparTess ¢ OOBEDXHOCTH YaCTHL, HaNpHMe],
CEpHHCTHIM HATpHeM (pacxoi fo 10 Kr/t yra-
KEAHTENRA), UTO yaAyUllaeT PEOJNOTHYECKIIE CBOF -
CTBA CYCNeH31{H H YCTpaHfeT nenoofpa3osanue.

§ 4. llBuKeHHe pyRHBIX Ted
B TAKENOH CYCHeH3HH

[pumenne Ted B GECCTPYKTYDHGH CYCIeH3HE
ABAAETCA PAIHOBHHOCTHIO CTECHEHHOTO maje-
HHR HX B MNAKOCTH (Cwm. DPasfea III mepeoit
kanrn  CrnpaBoudilka).

CKOpOCTh MAJICHHA B CYCNEH3HH KPYIIHEIX
T&J NPH IOCTATOYHO GOJbIIOH HX TLAGTHOCTH
(n1g  mapop Kputepufi ReMp = nd® g (pr —
— pe)/6Vipe > 7-107, uan uweao Pefiroasaca
Re = wvdiv 2> 2-10%) paBHA CKOPOCTH NajieHHA
X B XKHJKOCTH TOH K€ NIOTHOCTH M BA3KOCTIL.
CKOpOCTh MAJEHHS MOMKET GHITH ONPEIEJICHA 16
dopmyne Purrdnrepa,

CKOpOCTE TafeHHA B CYCOEH3HH TCI, JJH
koTopux  RePfp <7 7-107,  MeHBIE CRopOCTH
HX DAJICHHS B MHUAKOCTH TOM KE NJOTIOCTH M
BSI3IKOCTH M MOMET GRITh pACCUHTAHA IO Ipady-
kam Re?p = f(Re) uin npulimxenHo mno
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Tapdunza

B cenaparopax ¢ wmamoit [3—8 t/(m%-u)]
YAGALHON  [IPOH3BOAWTEABHOCTBIO  GJarofiaps
BHAUPTENBHOMY O6LeMY BaHHH [LIOTHOCTL Cy-

Tab6awua I.19

Texnnyeckas XapaKTepHCTHEA KOHYCRAIX
cenapatopos

IlapaMeTpu A-3,5 J-6,0
Jduamerp  cenmapato- 3500 6 000
pa, MM
Pa6ouan#i oftem cena- 17,2 84
patopa, M8
UacroTa BpameHus me- 2,72 {,56—
AJKH, MHH ! 2,49
Jluamerp aspoandg- 200 250—300
Ta, MM
Jaenenne BO31yXa 0,15 0,35
%pacqemoe), MIIa

acxoll Bosfyxa (pac- <15 <25
ueTHHI), MP/MHH
Kpynoocte pynm, MM | —1004-6 | —1004-6
[1pOHSBOIHTEIBHOCTD 100—180 | 400—700
(no muranmw), T/4
DneKTpONBHI AT
NPUBOLA MeInajiKu:
MOITHOCTE, KBT 4.5 7
qactora Bpane- 950 980
HHY, MHH %
Tabaputome  pasme-
pul, MM:
IJHHa 4174 6 6840
WHpHHA 3720 6 500
BRICOTA 7740 12 070
Macea, T 7.1 27,4
Harorosutesns BOCTOKMAIN3aBo;,
2*

Puc. 1.20. KnaccudugauHf cenapaTopos Ras ofo-
rameHHs pyL B TAMCAHWX CYCNEHIAAX:

P — ncxopnan pypa; € — cycenewsms; J — qer-
Kan Gpaxuus; I — tumxedan ¢pakuus. Pasrpyska
TAXKCAOH O(pakiuu; g, § — a>poaHGTHAR: 8 — ru-
ApaBJddeckas; ¢—e, 3—K, M, H — SJICBATODHRIM
KOJIECOM; 2 — KOBIUOBMWM 3JEBATOPOM; A -— LIHEKOM

CIICH3HM SIBASETCH GoJiee CTAGHABHOH, HO TPY.H-
HEE MOANAeTCA PETyJAHPOBKE, 4eM B CenapaTo-
pax co cpefseil [8-25 v/(M%.u)] m Gonbmoi
[25—-70 T/(v%.w)] yxeabtoN mnpOM3BOMHTEND-
HOCTBID.

Pasrpyska snerkoft Ppaxuun ocymecTrIReTCA,
KAaX TIPa®RHAO, TEPeAHBOM CYUTIEHIHA Uepes
CIEBHOH TIOpOT cenmaparopa.

Tsxenas dpaxknud pasrpyaercs NpH MO-
MOIH a3poNinra, cHOHOM HAH PA3NTHUHLIME
MEXaHHYECKHMH INIPHCIOCOGIEHUAMH  (KOBIIO-
BHIMH MJIH KOJICCHBIMH 3JI€BATODAME, IIHEXKOM).

Cenaparopel JeldTCd Ha [BE, NpPHUMEPHO
PaBHBIE NO YHCAY TuMOB, 'PYMNB APOTHBOTOY-
TIbie (pasrpyska NpPOLYKTOB Pa3jiei€HKs B pas-
HbI€ CTOPOHB) W TPAMOTOYHBIE (pasrpy3ka
B OfIHOM HampaBsJjeHnH). [lpAMOTOUHbME cenapa-
TOPH HAKT BO3MOKHOCTL ITPUMEHMTh HauGouee
SKOHOMUYHBIE KOHCTPYKTHEBIIO-KOMIIOHOBOUHEE
pelleHHsd MpH pa3jefleHHH pyjel Ha ABa HPO-
dyxra, Tlpu 3TOM 110 TEXHOAOTHUECKHM H HXC-
NJIYATANHOHHLIM ITPH3HAKaM MPOTHROTOUHIE Ce-
napaTopel He HMewT npenmyinecte. Onnako
1DH Da3feNeNHH DYAM Ha TPH TIPOJYKTAa DI-
MEHCHHE IPOTHBOTOUHBIX CENAPATOPOE ARJISETCH
NPEAMOYTHTE IbIM.

Haufonsmee pacrpocTpanenme B MHpOBCH
NpaKTHKE NOAYYHAH TpH THNA CeNapatopos:
KOHVCHBI®, Kojecyne H OGapaGanHLe.

Texunueckas xapaKTePHCTHKA HEKOTOPHIX ce-
napaTopoB npusexeAa B Tafa., [.19 w [.20.
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Tatanuwa 1.20

TexHHYecKan XapakTepucTurd Bapadannux
Cenaparopos

TTapamerpu CE3-1,8 Cb3-2,5
PaaMeper 6apafa-
na, MM
aHaMetp 1800 2500
JiHA 1800 2500
Yacrora Bpaiesna 6a- | 3; 4; 6 34,6

paGaHa, MuH"1

Kpynuoets  pypw, MM | —30--180 |—304-150
[pou3sBoRITEILHOCTE, 40—60 | 70—I120
Ty
DAeKTPOABHTATENE
ApHBOLA:
MOILIHOCTE, KBT 7 10
9acToTa Bpallle- 980 980
HMS, MHH™?
Fa6apuThue pasmMe-
pHI, MM:
ATTHa 3160 3970
MIHpHHA 2416 3720
BBICOTA 3078 3913
Macea, T 3,9 16,6
Harotosare.n Cepnitno ne

h H3roToB,IHIOTCH

§ 6. dddexkTHBHOCTE oborauleHua

B TAKEJLIX CYyCNeH3IHSX.
IIpoOH3BOAKTENEHOCTD CENAPATOPOB
Texnoaoruueckads 3GdekTns-

HOCTbE paspgedenud (TOUHOCTE pas-
AeJMeHHA} 3ABHCHT KaX OT TpWPOABl [pABHTA-

Puc. 1.2]. THNHSHHE FPABHTANHOHHRE XAPAKTE-
PHCTHKH PYJ;

a — TpyanRooloraTaMas pyaa; © — jaerkooloraTH-
Mafd PyHRa; 8 -- BechbMa JerkgofioraTumas DyAa

3/1} i zrd |
| |
o Lol
wuiVAR R
QW—I— I"‘—{J‘L"l
Ve ’5"’”1!“5 |
| |
{ ! 5
= P Pl l 7
Uj ‘ kl T
4 ) P -_Za’ l i
e I T
| /::‘1‘4 b
1 |
o h et B
1 Ay fz Pt o o
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LINGHHOH H TPaHyJOMETPHUECKON Xapaktepii-
CTHK 060rallaeMOor0 MATEPHAMA, TAK I1 OT KCH-
CTPYKTHBHBIX OCOGCHHOCTEH TAMKEAOCPENHEIX C&-
napatopoB H CBOHCTB THIKEJIOH CycneHsuk.
I'panynoMETDHYECKHH COCTAB PYAR MOMHO-
XAPAKTEPHIOBATL BEPXHHM If HHKHIM [pEje-
JaMH KpYNHOCTH oforaulaeMorc MartcpHada,
IOCKGABKY TIpH DAaBCHCTBE YXAa3aHHHIX Ipeje-
JOB ZJid pasWmx pya oObmupo GIH3KH I HX
TPaHyJAOMETPHYECKHE  XapaKTEPHCTHKH.
I'paBHTALMOHHEE XapaKTepHCTHKH pya IO
CTENEH)! OfOraTHMOCTII PA3RCAAKOTCE Ha TPH
KAacea (puc. 1.21), ompexeisiemble MO BRIXOAY
MpOMCIKYTOUHEIX TPOAYKTOL 11 AHANA30HY HX
IIOTHOCTH P, 4 TAKKE MO WIOTHOCTH DA3jlene-
Hng * pp. Hanpumep, aas caydas 6 (cw.

.

puc. I.21) npu [JIOTHOSTH pasgelesust D,
pPyAa 13 JerkoofoTaTHMOH TMEPEXOEUT B TPYA-
HoooraTuMy10. [loxasatenem otoratumocTi Oy
MOMET cayxurh nporseojuan dD/dp uin Tam-
rejc yria nakJaoHa KpuBod cymMapuoi rpasd-
TALHGEHOR X4 PaKTePUCTHRY PY AR K ocy abenies
E6AII3H  TOUKI, COOTBETCTBYWONIEH TLIGTHOCTH
paszenenun (koTopad 6.M3ka K INIOTHOCTH
paboyef{ cycmensmi).

Kaaccudimkapna pyn 0o cTeneHH

060FaTHMOCTH
TTokaaaTenb
oEor'a'mmocrn
l,DE, 4%.cmifr
TpyHHOOGOraTHMEIE =160
JlerkooBoratuMeic a0—150
BecbMa aerk0oSOTATHMELE <750

TMorpemyocTb pasaeMHTeIEHOMD aMnapata (ce-
naparopa), onpelleffemytd COBOKYITHAICTE IO KOH-
CTPYKTHBHAIX OCOGCHHOCTEN annaparta K CBOHCTBE
cycnensui, hpepnoeno [7] onewmsars o
BNy

Ap = 0,5 (Apy— Apa), (1.50)

rpe Apy 1 Apg— OTKJOHeHNe ITOTHOCTH 4a-
CTIIl, NONABUIMX -HE NO [A3HAYEHHIO COOTBET-
CTBEHLO B THMKEJMIH 11 JErKHH MOPOAYKTH, OT
niotpocTh  paspedcens  (puc. 1.22), ompeje-
JSEMOE NIO TPAaBHTALNOHHOMY aHaMN3y MPONYK-
TOB.

Ofwasi oneska 3pEKTHBIOCTH (TOYHOCTI)
pasgesedufi pH OBOrAMICHHH B TAKCIOH cy-
CMCH3NH [DPOM3BOJUTCS IBYMS CNOCOGaMH !

O CpefiHeMy EBCPOATHOMY OTKJIONEHHIO

Epm=0.5(p75——p25), (151)

Ae O W Pog — MI0mHOCTL pakinil, H3Bacye-
HHE KOTOPBIX B THKEJLH NDOXYKT COCTABJIHET
cooTrerersenso 75 n 25 % (onmpemesamerca no
peayabraTaM TPAaBHTAIKONHOIO aHAJM3a LPO-
IVKTOB  pasfefeHis);

no  popmyae Jlofxena— Tuna
E = €y — &y =
=100 {1 — [q]fCCn - q2/(100 - an)]},
(1.52)

* [Tog NJAOTHOCTLI PazAcHEnsa TOHILMACTCHA
nAOTHOCTL y3koll ¢ppakuuu oforalliaemoro MarepHa-
Ja, KoTopas pacnpefeiudach NOPOBHY MEmAy THA-
HeToH W JeTKoHd  HPAKUHTMM. h
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* Boavume anadciid Al COOTBETCTRYGT GONbUIHM 3NAYEHHAM Ty.

Pomdfr  fg

fetdfz  p

Puc., 1.22. TpaBHETauHOMHA® XapPAKTCDHCTHM K4 MC-
xopuof pyawl @ (p), TAXKeNoH dpaknuu SFo (p) 1

Jerxoii GpakuHH - (n):
Yy — bakTHUeCKHIT BBIX0Z Jcrkofl Gpakuuu; Yy —
J
Teoperdyeckiit BLIXOR Ncrkol ¢pakuir. Hauade
oTcHeTa Tamedolt dpakurn fr (@) coBnazaer ¢ dax-

THYECKUM BHXOAOM JAerkoll d¢pakduu

T

TAE €p H &5 — H3BJEUEHHE COGTBETCTBEHHO TH-
MEJNOr0 H JErKOTO HpOIYKTOB B  TAKEAVIO
$paruHio; gy H g — COOTBETCTBEHHO KOJHTE-
CTBO JIETKOTO MPOAYKTA B THKENoH dparuuu
H TSMKEAOro NPOAYKTa B Jerkoll Gpakium, %
0BHIETO MHTAHMA CETAPATOPA; @ — COHE[IKAHHE
JETKOr0 OPDAYKTA B OHTaHuH, %.

Beamuna £y 332BHCHT OT TPABUTALNIOHHOI
XapakTepHCTHKE pyasl (cM. puc. 1.21) n peo-
JIOTHYECKHX CBOMCTR CYCIICHAMH W 1pI ONTH-
MAJAbHHX yCﬂOBHHX BEICHHA MPOIEcca Haxo-
nutes B npegenax 0,02—0,04. Cnocob oneskn
mpolecca No BeAwuune Epyy HE Beerfla paer
NPABH/JBHO® DPEACTABJIEHHE O NeHCTBHTEILHOI
NOTrpeiiHOCTH PA3AEJEHHS, NOCKOJBKY MPH 3TOM
NE YUATHIBAETCH XapAKTED 1IAMEHEHHA H3BJIEHE-
HiA (pakuuli B o6aactax Goapme 73 Y% n
menvme 25 Y% .

Mpn enpenenennu >hdeKTHBHOCTE C HENOdb-
sopannem saBHcuMocTh (1.52) BedmumHst gy
11772 NPEJICKEHO pACCIHTHIBATh A0 QOpMYIaM

g == @ Ap1/4, gy = D Apyjd, (1.53)

rae @ @ — cpepnne 3HauCHus IPOH3BOHON
d®/dp cOOTRETCTBEHHED HA YTACTEAX OT pp — Apy
A0 Pp B OT pp 0 pp - Apy
I'o ¢gopuyaam (1.53) moxure nporiosupoBats
Pe3yabTaThi pasfieNleHHs B THMKEAbIX CYCMeH-
JUAX MO AZHHBM Ja6OpaTOPHbIX HCCJELOBAHNH.
[1pu aToM sHauennsi Ap 3ai1ai0TCd B 33BICHMO-
CTH OT BHIGPaHHOrO THKEJACCPEIREOrO CeNnaparopa
H cBOHCTB TAMeJoH cycmensun (taba. [.21),
a®i nds paccunTHIBAKTCH N0 TPaBHTANMOHHON
XapaKrepHCcTHKE pyxe  [7].

3aBucHMOCTH 3PMEKTHBIOCTH PA3JCICHAY OT
ANHAMHYIECKOTO HANpAMCHMA CjiBlira, KPyn-
HOCTH MATEPHANAa 1§ NPOH3BOZHTENBHOCTII CE-
NapaToOpoB  MPMEEJEHbl  COOTBETCTBEMIIO HA
puc. 1.23—T.25. Haayune mMakCAMyMa Ha XpH-
Boil E = f(Q) (puc. 1.25) nokaswsacr, uTO
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Puc. 1.23, 3aencHMoCTh 95G¢IEKTHBHOCTH pasfenc-
HRAA OT PeOJOrHUYLCKHY hapamMeTpoR Takemolt cycmen-
3HH A0 AdHHLIM ANPAKTHKH:

1 — marpesnToBHE TPYAHO00GOraTHMEIC PYHAL,
—60 -~ 5 MM; KOHYCcHEH cenapatop; 2 — Marue-
3HTOBHS TPYAHOOGGTAaTUMBE DyRH, —120 + 25 mMm:

Capabannmii cenaparop;, 3 — eecbMa Jerkoolora-
THMBE PYAL I1GDPANBCKOTG MecTOpOAeHHA, —I00 +
-+ 8 MM, coHpanbHHWA cenapatop; 4 — Nerxoofo-
raTHMEe pyaRH CMEPHOBCKOrO MECTODOUMAENNA,
—80 4+ 10 MM, KOHYCHBHA cepaparop; § — aJjdMa3o-
cofepxalnie JerkogboraTuMue pyAs, —50 -+ 5 MM,
KOHYCHHE cenapaTop; 6 — HaTOJHTOBME Jerkoodo-
rateMbie pyael, —45 | 5 MM, KOHYCHHE cenapartop;
7 — TPYAHCOOOTaTHMHWE PYAH 3BHPAHOBCKOIQ MECTO-
poxpaesna, -—100 4+ 8 mum, KoJdecHuWH cenapaTap;
8 — merkocforaTemuie DPyAn  AKEXKaJlbCKOTO Me:
cTopomaenHa, —60 4+ 6 mwm, KomecHEft cenmapaTop;

§ — anMaszocojepikallie JeTKoOBOraTHMHE PYOH,

=420 MM, OGapabaunbi cenapartop

2700, T
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: 7

$ 40 /
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5. (]

o 20

% of

o L 4
0320 30 =« 50 &0 7%

Kpynuoctmis , MM
Puc. 1.24. 3apHCHMOCTE 3$4dEKTHBHOCTH pa3jene-

HMA B TAXENOH CYCneH3IHH MaTepHaka OT &ro Kpym-
HOCTH TPH ONTHMASLHRIX PEONOTHUECKHX plapa-
MeTpax:
! — KonycHmK cenapatop;
napaTtop

3 - Bapabannuil ce-

3
=

L=
==

L P4
irg
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] o7

M
(=

Jppexmubuseims gasdenenud
x
=1

I

5¢ &0 70 80 ¢
Apousdodumensnocims, Tf4

Ppc. 1.25. 3apAacHmocTh 3¢ QEKTHBHOCTH pasaene-

HHS OT NPOMIBOAHTEILHOCTH CenapaTopoB NPH ONTH-
MASLHBLIX PEOAOCHYECKAX MAPAMETDAX:

! — KOHYCHH cenaparop; 2 — OapaCadHul cema-
parop
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HENOrPY3Ka H Neperpy3Ka cenapaTopa CHHXKaloT
3PEKTHBHOCTE  PA3NEACHHA.

3Havenus NOTPENIHOCTH PA3ALIHTEJIRHEIX afl-
MapaToB ¥ NapaMeTpOB TEXHOMOTHHECKOH adhex-
THBHOCTH JJIfl CENAapaTOPOB DA3NYHBIX THNOB
npuBepentl B Taba. [.21.

Paarpysga aerkol dpakuuu
OKa3biBAeT BJAHAHAE HA 3(PEKTHBHOCTL pasje-
Jenna, Hapymense cTpyKTYpbl pACCAOHBIIETOCS
MaTepHala Tlepej MNOpOroM cenapatopa B pe-
ayJbTaTe NEpeMEIIMBAHHS NOJ BJHIHHCM BOC-
XOISIEX MOTOKOB YBEJHYHBAET 3aCOPEHHOCTH
Aerxod QpakuuH TseIHMm TPoIYKTOM. 3Ta
3aCOPCHHOCTb JIETKOH (paKNMH MOMKET Ohith
CHiMEHA OFpAHAYEHHEeM BBICOTHI CIHBA HRJ
noparem g yo 0,4—08 nuamerpa MaKCHMAE-
HOTO KyCKa oGorauiaemoro marteprana. Hyx-
HEMy [mpegeny hpg <COOTBETCTBYET SoAbAA
CKOPOCTE  TPAHCIOPTHPYIMUETD TOTOKa (IO
0,3 w'c). C ymeHbIIEHHEM MaKCHMANbHOTO [Ka-
METpa KYCKA YBEJIHYMBACTCHA BJAHAHHE CKOPOCTH
BOCXOAEro noToka mnepel noporom. s
CHHIJKEHHA BJIISHASN BOCXONAIIETO mOTOKA [1PH-
MEHAETCH KOMOHHHPOBAHHAS PasTpy3ka JErkKoi
()paKLuy, KOr/1a BHCOTA CIAIEBA yCTAHA BANBACTCH
MHHIIMAJLHOE, a4 pasrpy3ke Jerkoil ¢paxuuim
CIOCOBCTBYIOT MEXaHMUECKHE YCTpoficTRa, Ha-
TpHMEp JIONACTHOE KOJI€CO.

IpH COAOYEHHOM CJOC BCHJABBLIETO MATE:
puana HMeeTCH BO3SMOMKHOCTB  MeXd[HYECKOro
3axmara KyCKOB THevoro npoiykrta. Tlocaea-
HEE HMMEET MeCTO TOJMBKO B TOM CHYHae, ecni
ca0f BCIMIBIBINCIO MATEPHANA HAXODHMTCH B «HA-
MPAMEHHOM? COCTOSHHH, HANPHMED, OpHKAT
JNYHAMHYECKUM NABJCHHCM TOPHZONTAIRIOTO NO-
TOKa CYCHEH3HH K HNOPOTY pasTpY3Ke Jerxoid
dpakuuH.

Paarpyska TaXeaodl dpax-
IL 11, KAK IPABHJIO, HE BJAHSET Ha 3PHeKTHB-
EOCTb Pa3fle/IeHHs B CEMapaTopax MAJIOH H cpel-
Hell yjensHolt npousBoyHTenbpocrd. Huam 6a-
pagaHHLIX cenapaTopoe ¢ GOJBIIOH yAeabHOR
NpOK3BOAMTENBHOCTEID yerpoficTsa Ias  pas-
rpyskH Takeqoll ¢paxuuu BLOMpalOTCA B 3a-
BHCHMOCTH OT TDABHTAUHOHHOH XapaKTepH-
criku oforauaemoro marepmaaia. Hanpamep,
DIHEK M SJEBATOPHOE KOJECO HCNOIBL3YIOTES
npn 6GOJAbIIOM BHIXOAS THKENOr0 IPOAYKTA,
a 2/JeBaTOPHOE KOJAECO (cemapatop «Bemxor)—
TpH MaJoM.

Heo6xoaumas XAy HA 30H bl
pPasjeqeHH s 3aBdcAT OT CTémend ofora-
THMOCTH DY{B H NpH cpejHed cKopocts TpaHC-
noprApylolero moToka 0,2 M'c cocrabiser, M

pyaa TpyjHooforaruMas . . . 45-5
» JerkocboratuMman 2,5-3
» BecbMa JerkooforaTHMas 1,b—2

HauGonpllasg AAHHA 30HBI pA3jefelus upy
OIMBAKOBOH TMJOUIAfH 3€pKAJa HMEET MECTO
Y KOHYCHEIX CETiApPATOPOR BCAEACTBHE KPYroBOf
TPAGKTOPHY JIBHIKEHHA BCILBIBIIETD MATCDHAA.

PacueT npou3BOJHTEJIbBHOCTH
cenapaToOpa B NEPBYIO OUCDPENE NMPOTI3BO-
JUTCA C ydeToM TpeGOBaHHH, NPEALABAACMBIX
K KauecTRY OJHOTO H3 NPOAYKTOB DA3JENeHHd,
TAK KAK DOPAKTHYECKH I11€BO3MONKHO IOJAYYHTH
NPH pasfefleHHH MaKCUMAJAbHOE KOMHYECTHO
060HX MpPOJYKTOB BHICOKONO KA4eCTRa.



IIpn BEICOKOM KauecTBe Jerkod gpakIux
Q —= 3600v3C p, ks /o, (1.54)
IIpl BHICOKOM KauecTee TaKeJoH dpakpun
Q= 360002C poks /(1 —eay),  (1.5B)

rie @ — 1pON3IBOANTEABHOCTD 1O MHTAHEIO, T/4;
vy M Up — PpaHHYHAA THApABAHHCCKAA Kpyn-

HOCTb, T.€. CKOpPOCTb UAJeHMA B CYCNEH3IH
TPAHMYHLIX KYCKOB COOTBETCTBEHHO JErkoil H
Tamenol dpakwidt, m/c; Cq v Cp — ofbemHad
KOHILEHTPALHS COOTBETCTBEHHO JRFKOH H TSKe-
Joit ¢pakuuil B BaHHe cemapatopa (B 30HAX
pasrpy3kH TpOAYKTOB), JOIH €f.; Sz — HJIO-

JI le

Waab 3epKaNia CYCHEH3HH B Cenapartope, M°;
k — KoaduIlHeHT HCIOJb30BAHKA INIOWANH
3epKaja cCoapatopa.

o paHubiM TPAKTHRII, HNAS DA3KLIX THIOB
CeNapaToOpoOB % pMeeT CJACAYIOHIME 3HAYECHHSH:

NHpaMHAANbHEIR e 0,809
XKoHycHWE . ., . . . . . . .. 0656075
GapabaHHEe 0,5—0,6

3navenus C; n Cp B KOHYCHBMX cenapaTopax
NpaKTHYeCKH OJHHAKOBH H cocTaBasioT 0,3—
0,35. B xoaecublx # GapaGaHHHX CEMapaTopax
3HaweHus C; npuMepHO Te e, a Cp MOKET
nocturate (0,568, Tak Kak B pa3arpyacuHux
KOBIIAX MaTep}{a.n JIEKHT TWIOTHRM CJO0EM.

'panwynasg rujgpaBjnvYeckas
KPymHOCTS oF 1 v} BIL TpyaHooGorarn-

MbLX Py, KOrjlda pasHHLA NJIOTHOCTH pasjiesine-
MbIX KOMIOHEHTOB HE3HAUHTE/ILHA, DABHA B CPeJ-
uem 0,004 m/c. Ypenmuenne ee s TPyAHOOG0-
TaTHMBEIX DyJ BEJIET K CIIHIKEHHIO 3Gxpe KTHBHOCTH
pasjenesns.

Jus perxooforaTMBIX pPYA UF H U3 MOTYT

GbITh yBeJIHYeHbHl B 3ABHCHMOCTH OT PASHHLE!
NAOTHOCTH Pa3fEfAeMEX KOMOOHEHTOR M Tpe-
GoBawHH, HPENDBARAACMBIX K KAUECTBY ITPOAYK-
TOB pasfieNenus,

§ 7. Ilpaktuka oGoraugeHHd
B TAMENbX CYCHeH3HAX

Texpodormyeckne cXeMH 060 -
rauleHus pyJl B TOXKEAHX CyCHEHIHAX
(puc. [.26) npakTHYeCKH OAMRAKOBH s
GOJLINHHCTBA PafOTAOUWHX YCTAHOBOK,

TTponece oGoralleHHE B THAMKEABIX CYCMHEH-
3HAX COCTOHT H3 C/eQVIOMMX omnepauui: 1moj-
TOTOBKA PYAH K Pasjie/IeHHIO; pa3fieseHie PyXLl
B CycTeHsMH Ha Qpaknud pasandsoll mrioT-
HOCTE; JPeHa} pafodell CYCNEHSHH W OTMBIBKA
TPOAYKTOB pasjielleHHA; peTeHepamis yTaxKe-
NHTENIS.

¥Yuenpnelfl pacxoj 31CKTPOSHEPTHA Ha YCTa-
HOBKaX COCTABJsSeT B CpejHeM OKoJao 2—
3 xBr.u/T, ceexedl Boyel — 0.5 T

IloproTorxa pyaw K cenapamug
33KJIONAETCA B JPOGJICHHN €€ A0 KpYIHOCTH,
NpH KOTOPOH IIPOHCXOAHT OCBOGOKA€HHE CCLOB-
noft Macchr mycToft mwopopu (o6eura  100—
25 wmu). JlpoGaenyio pypy MOJNBEPraloT rpo-
XO0UYEHHIO 1 IIPOMBIBKE JNA ylajenHs LLIaMOB

Pyde Mazeitinmbni .
. LEEPRROE. e

Xo06ms]
i
Py‘ L ciexgr
S Thexnar Joda - dodz
BEazom- e

YTIRREALTIETS /'

Paingnes-
HAR CYOTEH-
JYF

Puc, 1,26, THnoBaa cxema 0GOrallCHEA PyA B TREE-
JLIX CYCNEH3BAX

H MEARKHX KJacceB Dy, Humuaii npemen
KDYIHOCTR  pyiB  OGYCAGBIEH TeXHiUeCKOH
BO3MOMKHOCTBIO OTJIEZIEHHA HA TPOXOTAX Cyclen-
3N OT MPONYKTOB DA3JEJEHHS H TPESORAHMAMH
K KAUeCTBY KOHCUHmX IponykToB. O6buHO
HHXUHH Tpejes KPYNHOCTH DPHHHMAT 4—
6 wmmM, pepke 1,6—2 mm.

(Onepauuio NpPOMBIEKH 11 TPOXOYEHHH COB-
MEWAT HA OjHoM Tpoxore. Hag storo uwame
BCETO NPHMEHAIOT FOPH3OHTATbHBIE CaMOGaIAHC-
Hile Tpoxorel. J1A nopbimenss sgherTHBHOCTH
IpOMBIBKE PYIBl, KpoMeé TpPOXOTOB, HHOLNA
ycraHaBaupaT Oyrapy.

TMosrmenua 3$heKTHBHOCTH OTMEEBKH PYABI
na rpoxorax JOCTHIaloT YCTHHOBKOI"'I HECKOJEL -
KH X MOTIe peYAbIX NOPOTOB, MEHKAY KOTODEIMH Ma-
TepHad 3aj)ePAKHBAETCH U JYYIIE NMPOMHBAETCH.
O6uuno  npHMEHAKT OPHSraia IHKJIOHHOTO
THna. [1poHSBOAKHTENBHOCTD IPOXOTOB NPH OT-
MHBKE Matepaaaa -+ 2 MM cocTaBaser 5 1/(m2: u),
I Marepuala +6 mm — oT 12 1o 18 1/{(m2.3).

Pacxon Bopsl Tpm OTMEIBKE KOReGhercA oT
0,2 1o 0,9 %1, T1pu 5Tom COEpPXKanHe HHMHETO
NPOJYKTA B BepXHeM He npepaimaer 4,2—0,3 %,

Paapgesftenne pPYjHH B cycHeHn-
3 H H TPOH3BOAHTCH HA CeNapPatopax pasiaud-
HEIX KOHCTPYRumi (cM. pre. 1.20).

dpenax pabBouci cycneranmu
H OTMHEEKAa yTHAXeauTtedsa OfF
NpoAyXKTOoB o60ramednuns Ilpo-
AYKTH DAsrpy#alores H3 CEnapaTopos ¢ pafo-
yeji cycmensHel, KOJHYECTBG KOTOPOH 3aBHCHT
B OCHOBIOM OT THNA Pa3sTpy30vYHLIX YCTPOKCTB
cemapatopos. B cenapatopax ¢ aspoaHdTuoi
pa3rpys3koll TsKeJdOH (QPaKIiH H CaMOTCYHOH
pasrpyakofi aerkoll ¢paknun ofbem paSodell
ofopoTHOR CcyCIeH3uH coctaBasier 2—5 MY/t
HCXOAHOTO MNpPOAYKTa, TNPH PasrPY3Ke THRKEAOH
$PAaKIHN 31EBATCDHEIME KOACCAMH H CaMOTed-
noll pasrpyske nerxoil dpaxumn 0,7—2 M3/T,
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Tabauna 1.22

KoNHuecTBO NPHAHNINEND YTAKEIHTE/R
nocie IpeHama paGouell CYCHeH3HH,
KI{T HCXOAHOTO NPOLYKTA

. MNoTHOCTE CYCMEH3HH,
Kpynxotts rfcn?
oboTranaeMoro
MaTe€pHaaa, MM
2,6—2,9 3—3.3
—1041 30—160 180
—30-+-10 30—80 60-—180
—50--30 20—30 40—60
—100--50 20—25 35—4b
-~100 <20 <30

Jaa apenama paouclh CYCrEH3HM YCTAHABJH-
BT FOPNH3CHTaAbHLIE caMmobaqalicubic BuGpa-
IEOHALIE TPOXOTH. J[lIHHA rpoxoTa, Y2CTHYHO
HCMOJb3yeMast A8 JpeHama CYCHensHH, He
npeepiiiaer 1500 mm. Onpepessmior ee y3 pac-
yeTa BOIMOKIOCTH NPOXOMAEHHS Beell ofopor-
HO CcyCnen3ti uYepe3 cHTC TpoXOTa B MEPHO]
nvcka. lpennposanHaf cycnerdnd coGupaeTes
B UaHE KOHJMUUOHHON CYCHeH3AM, O6BEM KOTO-
POTO JOKEH ofecnednBarh TpHeM Beell pago-
wefl, cycneHanH B cAy'laé aBapHu.

oce fpenama pafoucii CyCHIEH3HIl IpOH3-
BOMAT OTMBIBKY yTHKEJNHTEAH, [TPHAWNIIETO
'K KycKam pyasi.  KoansecTBO  NpHIBIHIETO
YTHHEANTENA 3aBHCHT OT KpyIHOCTH o6ora-
[128MOT0C MaTepuana, KauecTsa ero NUBCPXHOCTI
{ltepoxoBaTocTh, nAJMYHE TOD) H TWIOTHOCTH
paficueit cycnenann (ta6s. [.22). Tlorepu dep-
POCHANIHEA BCAGJCTBHE NPH/HNANHA €T0 K Ky-
‘CKAM DYAB HOCAe OTMBIBKH DpPHBEACHH B
Ta6a. 1,23,

Pacxop Boghi (06opoTHoH 1 cBeweil) Ha NMpo-
MBIBKY TIpPOAYKTOR PazjielenHs jas pyibt ¢ da-
CTHHAMH, HMEIOUWIKEMI TJIANKYI0 [10BEPXHOCTE,
cocTaBaseT: mpn kpymHoctH —100-- 40 MM
oxono 0,3 u3/F, npn kpymnoern —40 -~ 4 uv
okoao 0,5 w¥/T, npn xpynuocts —15 MM A0
I w37, Haiauune rameel NOBBILIAET PAcXo]l
poinl po 1,5 m¥/1. jlas noswmenus dddex-
THBHOCTH OTMBIBKH YTHAMEJNHTeNA Ha MPOCEH-
Balolefl NOBEPXHOCTH rPOX0TA MOHTHDYIOT NO-
TlepeuHHe oporH, o6padyioline KapMaieL [pu-
MCHAKT H CHCHUANLHEIE IDOXOTH, TPOCEMBA-
14ag MOBEPXHOCTh KOTOPLIX NOrpy¥Xewa B BOAY.
Hexoropeie nasube 0 pagore IpOXOTOB B Olle-
paury OTMBLIBKE yTﬂ)KCJ’IHTe.J'IE HpHBeﬂEHbI
B tada. 1.24.

PearenThl-NENTH3ATOPE  YAYYILAIOT OTMBIBRY
H3MEJbYEHNOT0  (PEPPOCHIHIHEBOTO Y THMKENHM -
Tead OT RpOAYKTOB oforaumlenus. IIpu omti-
MaTbEOll  KOHUEHTPAUNH PEATeHTOB-TNEeNnTH3a-
TOPOB [OTEpH YTAKeNHreasd € KDYIsbiMu
kaaccaMy ymenpmaiorea 5a 256—30 % u ¢ mea-
M (—6 - 1 mm) —na 30—40 %.

Tpawcnopruposanne 060 -
POTHON cycHeE3HH OOHYHO OCYILE-
CTBASIOT USHTPOGEMKEBIMH HACOCAMH, KOJ€co
KOTOPHIX BHITIOJNHCHO W3 JeTHPOBAHHOrO YyryHa
BHICOKGH TBEPIOCTH, C HEHTPOGEKHBIM yNAOTHE-
HHeM NOJIHMHHKOB. IHCKOTOpPHE paHmble O6
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TaGbanma 1.23

Motepu ti)ep}pocnnuuun (no naGopaTopHLM
IaMHEM), T/T

DeppOCHAH -
oA
MaTtepuan
kamesn-| TPERY-
yennmit | MHPO-
BAHHBH
Pyxa:
NHpHTHAA 358 54
MeJle3Has DOPICTas 275 246
Hee3Hasn 3566 151
CHAEpPUTOBAR 148 59
Kpemuncrele nopou:
TJIaiKHe 353 180
nopHcThe 520 410

H3HOCOYCTOHUNBOCTE HACOCOB TIDHBEJEHBI B
ta6a. 1.25.

IMpu ynanenuu Taxegd0H ppakuuu aspoiaud-
TOM OSOPOTHYIO CYCHEH3HIO 1epeKaiydBaloT TaK-
xe aspodndgroM. KILI asponndiros nuxe, yeM
KI1 uenTpofexubix Hacocos, OfHaKS HEH3KaA
CTOMMOCTb PEMOHTA M HajJeXuast pafoTa aspo-
m{gﬂos KOMIEHCHPYIOT YKA3aHHBIH HEAOCTATOK.

afora KOpOTKHX aspoantTor (ofwed adan-
Holl menee 30 M) Mano u3yvesa. [IpuGaumenno
HX MONHO pPACCUNTHBATH, HCNOAB3YSL QOpMYJIH
A pacueTa JAHHHBIX a3poauQTOoB.

Hduamerp aspoaudra Dy (eM) ponmeH yAoB-
JETBOPATE yCJIUBHlO

Da > 2dmax + 2,5,

rae dgax — MAKCHMAJLHBIA — pasmep
060TalllaeMOTe MATEPHAMA, CM.
CKOpOCTh JBHMKEHHH BOJCBOINYIIHOR IMYJIE-
CHII N0 a3pOAHDTY A0/kHA GhiTh GOJBIIE CKO-
pOCTH MAJCHHA CAMOTO TSKENOrO KyCKa pas-
MepoM dmax. J1AS OMpefeseHyst CKOPOCTH ha-
JieHHst TAKOro KYCKd Pyabl MOXIIO BOCNWIL30-

{1.56)
KyCka

Tat6aouna [.24

Mokasatenn paGoTH FpoXoTo: HPH OTMHBHE
rpasy i poBAHHOTO (EPPOCHAHUNHA

8714 | %

é cix| g | &

Pyaa b2 SEWR| -

g 284 ¢ Qe

o Ao AE =Ea

Cugepu- —100--10 [16—26| 0,7 30
TOBAS

Mupgroeas | —70-+15) 10 0,4 60

—1542 | — |07 | —

QoauroBag —84-3 7 1,4 | 108

HeIe3Had

Bypurit ®e- | —25--4 | 15 | 1,0 | 608

JIe3HAK

B s




TaGaunna 1.25

HM3Hoc wacocoB npH pabore Ha CYCHEH3MH
H3 FpaHyJANPORANHOTO (EePPOCHIHLHS

Ipoxeca-
HHT b-
Hagop. g’ég';%‘;g‘: Hsnal;::aaﬁmnecn Ma'repai:;cgizz;meﬁ HOCE’:'IB H?}?c_
r/cM?® paboTw,
"
10 3.55 Kopnye, ¢yTepoBka, | XpOMOMOZHGIeHOBOE 7000 0,036
pabeouee Kosleco anrbe (30 9 xpoma, 2 0/ 3000
MOIHGAeHA) 3500
14,5 2,95 To xe To me 7000 0,042
3000
2600
20 Pa3mHUIKCH- » Jluthe BEICOKOH TBEpO- 7000 0,023
Ha# Cy- cTH 5000
CrieH3us 5000

BaThbes dopmynoi Purtuarepa (cm. pasaea 111
nepsofi  kuurn Cupasounuka). aGawonenus
MOKA3LIBAKOT, YTO CNTHMAJBHBIE YCAOBMRL pa-
CoTul aspoandra JOCTHFAIOTCH MPH CKOPOCTAX
ucteueHrs smyabcHy 6—8 m/c u  cKopocrn
JBHKEHHS €e HeocpencTBerne HaA Qopeyukoi
2,5—4 w/c. YunteBasl BEICOXYIO afiPazHBHOCTH
CYCOEH3HH, 11e1eco06PAIHO IPHHHMATD CKOPOCTh
JBHIKEHHA MYyAbCHM na) dopcynkold 2.5 m/ic.

Hcxons n3 KOMCTpYKTHBHHX 0COGEHHOCTEH,
ONPENENSIOT KOMPHUIIHEHT NOTDYIKEHHAA a3po-
aHdTa )

h— Hih, {1.57)

rae H — ray6una norpyxenns Gopcydku (06-
mas jJauHa aspoiudira), M; i — BLICOTA MOJAL-
eMa HaJ YDOBHEM CYCIEN3WA B HANOPHOM
faKke, M.

Yiaervuwil pacxom Bosayxa Vy (v%m® nepe-
KauuBaeMOH CYCIEH3HIF) onpejensior no ¢op-
Myane

Vo = hpe/23La 12 [0,1hpe (B — 1) + 1],
(1.58)

rae &y — ruapasamuecknit KI1L1 cycnensnon-
HEX a3poJH{iToB,

o npaKTHIeCKRM JaHHBM &y ~ 0,2 109 cpef-
HAX 3HauweHndi k— 23

Pafouee aaBaenne Komnpeccopa (x[ia) onpe-
Jengetca no ¢opmy.ae

pp =981 --h) pe/ps — pu —
= 9,8k (f — 1) pe/ps + Pus (1.59)

TJe pop — MOTEPH JaBhlenns B Tpyle aspoddira
11 B (popcyHke ofibiiHO He mpebdniaor 50 klla.

O6beM BC3AyXa, NpHXeadulmficst na 1 w3
CVCHEH3HH ¥ QOPCYHKH, T. €. IPH MANOMETDI-
HECKOM JABJEHHH g, N0 3aKkody Dodns—Ma-.
p#HoTTa OYAET paBeH

Vy = Vepa/(py + pa),

TC pg — 4TMOChEpHoe JaB.JerHe.

Ilponycknyo cnocoGnocTs  asposufra 10
CYCNEH3NH H oforawaemMoMy Matepuany Q (m%/u}
onpejensioT no Qopmyae

Q=1pD},

(1.60)

(1.61)

rie P — KospbuiHeHT,
npakthkd 0,2—0, 3.
Heofxoftumptit pacxog sosnyxa (m%/u) pasen

W == 0,25D2V,, (1.62)

PABHBEI 10 JaHIBIM

Perenepanua yraxeanregs.
Ha ortevectsennmx dabpakax B umkae pereue-
PalluH YCTAHABIHBAIOT 3JEKTPOMATHNTHEIE Ga-
pafanuple cenapatopel 3BM-80/170. .

Hag poctrmenns BHCOKHX MOKazaTeaeH mpu
pereyepaluy pacXon HyJbnsl, NOCTYRAOme: na
MariHTHBIH CenapaTop, ne JOJIKEH NPeBLIATh
60 M*/u ma | M mmpuHE Gapaana KHAMETpPOM:
750 MM H 75 %4 Ha | M mHpHEW GapaGaxa
AuamerpoM 900 mm. Ilpn pacxoge nynpns Ao
95 m%4 Ha | M mHpuHH Gapabana HEOGXONHMO-
YCTAHABIHWBATE  AByxfapabamuutii  cenapatop
¢ KOHTDOMbHOH cemapaluell XBOCTOB 1 CJAMBR:
Ha Bropom Gapafame. TIpH pacxoje ny’omn
ceime 95 M4 noxasaTeam peremepaumiin na-
IAIoT.

Coflepmanne TEeDAOrO B IHTAHHK Gapabam-
HOIO cemapaTopa ¢ fpPAMOTOWHOH BaHHOH ne
Aoaxuo npeBsmath 20 %, a4 ¢ mporuBoTOuHOR
paunoll — 25 %. Tlpn yeenuuenns cozepma-
HHS TBEDAOTO HEOGXOANMO NPHMCHATh ByX-
Gapabanubie cenaparopsl. [1pousBoanTensHOCTh
CenapaTopoB ¢ MNpAMOTOYHOR Baalofi mo wma-
THHTHOMY NPOAYKTY Ha | M mupuuwn Gapadana
ne AoJHAa npesenats 10 v/a npu dapaBarne
auaverpom 750 MM 1 16,7 v/u ipn Bapabanc
NuamerpoM 900 mm.

Ha cenaparopax ¢ mpoTusoTounoll Bauuoi
[1POH3BOAHTENLHOCTL YBEJNNUIIBAETCS Ha 50 %,
H0 KaucCTBO KOHuEHTara CHMKaercs, Ha
ABYXGapafauHbiX MATHUTHBIX CENIAPATOPAxR mpe-
ACAbHAT HArPysKa MO KOHUEHTPATY YBEJHUH-
BASTCH BIBOE,

nOTEpH MAarHHTHOTO VYTHMREJIITSAN & XBOCTAMK
Cenaparopd B 3aBHCHMOCTIL OT yAedbHOH 1fa-
TPY3KH H COACPMAHHA MATHMTIOTO POAYKTA
B MIHTaHhH NOKaszakb na pue. 1.27. B xpocrax,
IOCTYTIAGIUHX ¢ HEPBOro GapaaHa HA BTOpOH
AJA  MePedHCTKH, COAEPMKAHNE VTHIKeJHTENs
o0bYHO He npepblwaer 5 %. Ha nepegncraom
Gapatane H3 TOCO KOJHUECTBA H3BJEKAIOT NO
70—80 % yrakeanrens.
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Prc. 1.27. 3amHCHMOCTE ¢PEJHHX NOTEPs MAFHHT-
HOT'O YTAXKEIUTEIq € XBoCTaMH GapafaHHLIX mMarHuT-
HEX CENAPATOPOR OT HAIQYINH # CORCpMAHHA MA-
THRTHOFO NPOAYETA OUTAHHH (MO Macce) npu pe-
reHEpanui B OfHH NpPHEM:
I -—§ — coacpiaHne MACHHTHOrO NPORYKTa B NHTa-
HHH coOTpeTcTBeHHo 5; 10; [5; 20; 2§; 30 %

Ecau KONMMYeCTBO TBEPAOTO B DA3MKHKEHHOH
CYCTICH3HH COOTBETCTBYET NpeleabHON parpys-
Ke, a 06BEM CYCNEHIHH GOJbIIE 3TOR [alpy3K,
TO [1epe] MATHHTHBIM CEnapaTOPOM YCTAHARJIN-
BalOT 06e3BOKHBAOUIMY KOHyC, CJIHB KOTOPOTG
HANpaBAslOT B KauecTBe o0OpOTHON BOARL mad
OTMLIBKH YTSKEAHTeAs ¢ NDPOAYKToB obora-
menus., Hasheyenue yTAXKEAMTEAR B LHKIC
pereHepanuy cocrasaser He mexee 99 599 9% .

Jna IukeMIAUEH KOAUyJAIMHH YacTHIL Nocae
perexepanuyi BCAEJCTEHE OCTATOYHON HaMaruM-

SEHHGCTH TPUMEHAIOT OHEPARHK) pa3MarHHdH-
BaltHA.
Odasa noanore pasMarpgH”ugy-

BAHHA 4aCTHIN HAZPAKEHHOCTh MATHHT-
HOTO TOJs B pasMATHHYUIBAIOINEM amnapare
NosKHA OBITb He MEHee MakCHMaJAbHOH Hamps-
MEHHOCTH NOJf N3 MarHHTHOM Cemaparope.
Jlna M3MEIbUeHHOTO (PeppOCHAMIINA  MOJHOTO
PA3MACHHYABAHHA JOCTHTAIOT NPH HANPSMKEH-
woctr moas 40—50 kA/u, Aaa rpaayanposan-
HOTO (PepPOCHIMLEA HANPSKCHHOCTL 1LOJR
IO/KHa Ghbith Gosbine B 2—3 pasa.

Tpu oGoramwen#l MarKETHTOBLIX PYA B (eppo-
CHAMIHEBOH CYCIIEH3HH pETCHepallud YTaMKe-
AyTeAH YoHOMHAETCS. JIIA OTACNEHHS Marie-
THTA OT H3MEJbYEHHOTO «epPOCRIHUNST TIPH-
MEHAIOT KOHIEHTPALHOHHLIC C<TOJB. Margernt
OT rpaHyJHPOBAHHOTO (hePPOCHJHINA YiaeTcs
OTneNHTs TOABKC DPH nomomy $uotauus. Pe-
regeparmio (IoTAlLEH NPHMEHAT NpH  HC-
[OAL30BAHUH B KauyecTBe YTAMENHTEIS raje-
HuTa H apcesHoliupHTa. llockonbky oOcHOBHOE
KOAHYECTBO (AIOTOAKTHBHOTO YTHKEMUTEeAR H3-
BIIEKAETCH B MNepPBHX KamMepaXx H IJIOTHOCTh
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MyAblel B [OCACAYIMUHX KaMepax [ajgaer Ao
25 Y%, mIM AOCTHACHHS BRICOKOrO |3BICUCHHS
YTAMOANTENA HEOOXOMIMO NPOBOMITE (IOTA-
LHI0 C TIPOMEIKYTOUHBIM CIYLIEHHEM KAMEPHOro
npoaykra. Kpome Toroe, BBoadT takie omepa-
e Jecopbuny  Cofuparteas ¢ [OBEPXHOCTH
YTAMLIHTEAS JAH  YCTPaHCHOSA INEHGOBpA30-
BaHHA.

O6une NoTepu yraMeAnTenR
cocTapasoer 100—750 ri/t, B ToM wicae ¢ npo-
AyKTammn oforamwedus 30—600 rit, ¢ xBocTaMu
perenrepattul 40—80 rit, mexaHmucckne (Kop-
PO3HA, NOTCPH B ApPeHAKAX 1L T. A4.) 30— 70 riT.

Kourtpoab uw aBTOMaTHuecKoe
peryadposanne mpouecca. Ipu kon-
TPOJIC H ABTOMATHIECKOM PErYJAHDPOBANUNH [J10T-
HOCTH PaGoYel CYCMEeH3HH NPHMEHSIOT B OCHOR-
HOM  pDAaJiHOH3OTONHLIE  IIIOTHOMEpRt  (TuMa
P-4 KB LiseTmeTaBTOMATHKN).

MaoraoMephl  OBbIYHO  YCTANABAHBAIOT Ha
NOTOKE CYCHCH3HM, CIHBAOMENCA € Jerkoil
Gpakuued, 4T0 0GECTEYHBAST (OACE TOYHBIE H3-
MEDEHUS, UM H3MepeHHH NACTHOCTH WHPKYAH-
pYIOWEH CYCIEeH3HH.

{Ipy 8BTOMATHYECKOM DEryJINPOBAHHE ITAOT-
HOCTH CYCMEH3un B pabouyio cHcTeMy Ao6aB-
SSTIOT YTAXEeNHTe) s HAH Bofty. O6BIUHO B (UK
pereHepaliy TPOLECC HACTPAHBAIOT TAKHM O6-
pasoM, 4To6bl B paGouyly CACTEMY NOCTORHHO
HanpaBAfgAack Gollee MJAOTHAs peTEHEPHpPOBAIl-
nag cycuensua. B srom ciayuae asroMariuecks
PeryAnPyeTCs 1[OCTOSHCTBO [JIOTHOCTH patouei
CYCNEH3HH TOJBKO € NOMOIUBIO JOGABKH TOTO
HJH HHOTO KQAHICCTBA BOALL Takum peryanpo-
BAHHEM NOJJEDAHBAIT MOCTOSHCTBO [JIOTHO-
cTH PaGouell cycneHsmu B npefetax - 0,01 /oMd,

CTpyKTypHO-MeXaHiTHECKIe CBONCTRA CYCHEH-
3HA OOBIMHO KOHTPOAHPYIOT [MEpHOH'TECKH,

[MpuMeHAT TaKXKE CHCTEMBl PEryJIHpOBAHHA
ypoBys pabouefl CychneHsn 8 cenapartopax
H UAaHAX KOHNHIMOHHOH CYCNCH3HH,

JlAg JOCTHIKEHHS MAKCHMAJABHEIX TCXHOJOTH-
YECHUX NOKE3aTeNCH yeTaHanRAHBAOT npuOOpH,
PECHCTPHPYIOIIHE  NPOH3IBOAHTENLHOCTL  YCTa-
HOBKH II0 HMCXOQHOMY IIHTAHHIO.

PacyerHue dopMyas 555 0pH-
TOTOBJAEHKSH CYCODCH3WH cIeay-
OULHE,

Macea  yramemwrens M,
o6beme CyCneHsiu ’

My = Vpy (pc — WW(py — 1),

rae ¥V — ofueM cycmensin, 1; fy 1w pg — NAOT-
HOCTD COGTBETCTEEHRD YTAMKEANTENA H CYCICH-
auH, rfeM® maw kr/a,

Macca Bollel My (KT) B JlaHHOM ofBeMe Cyc-
HEeH3HH

(kr} B pannom

(1.63)

My =V (py — pe)/(py — 1} (1.64)

OTHOMEHHE Mact YTSIKEAHTEAS M BojH
MyiMm = (pe — 1)/(py —pc). (1.65)

Konmuecrso sopst AV, (1), Heo6xoaumoe
Jns pas3Gasienuf 1 4 CYCOEH3NN OT MIOTHOCTH
P A0 maoTHOCTH g (P < P,

AV = (0e —pO/(0:— 1), (1.66)




Macca ytameaurens AMy (kr), RoBaBase-
MOrO ¥ 1 A CYCneH3uy AJf YEeNHUCRKA ee [INOT-
HOCTH ¢ P RO P,

AMy = py (0. — P)/(Py — ), (1.67)

§ 8. Oboramenue
MeJKO3epHHCTOTO MaTepHana
B HEATpOOEXKHOM noJe

MengozepuneThifi Matepuall € HUMKHHM npefe-
oM KpynHoctH 3—0,5 MM H BepXuum —
25—8 MM o6oraifaoT B CIAPONHKIOHAX H LeH-
Tpudyrax.

ITpan BHCOKOfi CKOPOCTH JABHMKEHHS CyCleH-
3HH B THADOLUKIOHE YCTPaHAETCH CTPYKTYpO-
ofpazcBaliie, a nol JAeHcTBHEM IEHTPOGEKHBIX
CHJT yckopAeTcd paccloeHHe Matephana. [LioT-
HOCTb HCXONROH pafioueil CYCNEHAHH B [HAPO-
LHEAoHe ofbuHEO Ha 0,2—0,3 rfem® Huxe,
4yeM MPH PA3JRMEHAH TOTO XKe MaTepHeTa B Tpa-
BHTaLHOHAOM noge, TexHoJOMHYecKas cXema
YCTAHOBOK € THAPOUHKJIOHAMH  AHAJOTHYHA
CXeMaMm YCTaHOBOK [J1si oGOTaMleHus B IpaBH-
TaHOHHOM noJe. HekioueHHe cocTapaser 060-
pYyADBaHHE IAS IpeHaMa H OTMBIBKH YTHMKeH-
TeMA OT NPOAYKTOB OGCrANeHHS,

B ycramoBkax ¢ runpoUHKAGHaMH AN Jpe-
HaXa CYCNEH3WH TpHMEHAIOT JYTOBHE TIpo-
XOThl, a AJAf NpOMBIBKH — BHICOKOYACTOTHBIE
BnﬁgaunonHue rpOXOTHl  (Yactora KoaeGaHuki
3600 Muy™1) ¢ masnoil aMIAMTYROR Embpauuil,
B KauectBe yTsMeanTexss B OCHOBHOM TIpHMe-
HAKT MalHeTHT, TpaHYJHPOBAaHHBIE deppoci-
AMOHA  (NpH CONEPMAHMN KJacca -—40 MEM
oxono 70 %) u ranemur.

[Torepr MarzeTHTa npH OGOTAEHHH IKENE-
HOH pymel KpynmHoctbio —4 + 0,5 MM caocTas-
asor o 2 1o 4,5 xr/tT. [lotepu rasewura npn
oforaleRHd CBHHIOBO-UMHKOBOR pyzd Kpyn-
1HocTbio —10 - 3 MM cocTaBasfoT oKaso 250 /T,
a4 rpaHyJHpPOBAHHOIC (eppPOCHAHUMA NpH 060
ralleHHH COJHTOROH 1e/le3HOH pymgut Kpyo-
Hoctey — 8 + 3 mM — 150 r/T.

Ha 1 r Hcxomsoro mpoRyKTa TpPHXOAHTCH
npumepHO 2 M® nupRyAApyOWEH Cycher3HH,
TpH HakJoOHHOM TOMOMEHHH THAPOUKKICHA
CoflepasdHe Meranna B JieTKOH ¢paki Al BHILe,
4CM TIpH BepTHKAJbHOM INOJOMEHHH, YMeHb-
IeHHe AHamMeTpa NecKOBOH HacajKn Ao Onpe-
JeJIe HHOTO MPelefa YBeNHUHBAET BHIX0J JerKoi
¢dpaknnyn 0€3 YBeNHUeHHH CONepIKAHEN METa.Ta
B defl, Hd Bbixof Jerkoft PpakiHy CYIUECTBEHHO
BJIHSET TJAYOHHA TOTpYXKeHHS CAHBHOH Ha-
CajKH,

TTpH ofioTalleHHH B HeBTPOSEIRHOM H TpaBh-
TAILHOHHOM T10JAX OfHOR H To# JXe pyapl COOT-
BeTcTRYIOMEH KpynHOCTA (T, €, XPYnHOH pYini
AJA TPABHTAUHOHHOTO H MENROH LJA ILeHTpO-
GexHOTO NoMed) NoJdydeHo OAHHAKOBOE KAUeCTBO
KOHIEHTPATOE TpH fofice HH3KOM K3IMIeYCHHH
B THAPOUHKJCHE,

Cpennee BepoaTHoe orKiaowenHe Ep, nis
THIPOUHKMIOHOB cceraBaseT 0,09—0,07, 1o
Bhitte Epm 145 0GOralleHHA KPYIMHHX KIaCCOB
B TpaBHTALHOHHOM TIOJeE.

Iag oforalieHHs MaTepnaja KpyIHOCTBID
—25+4 0,5 MM NPHMEHAOT BHUAPEBME THAPO-
UHKJOHb, OTJIHYAKNIHECS TeM, YTO BepPIUHHA
KOHHYEeCKOH dHacTH pacnosoXena Beepxy. Ile-
CKOBas HACARKAa MMeeT GONBINON JHAMETp;
B IleHTPE €e PachoJoXeHa noJast TPyGa, Coeau-
HAKOWAY BOSIYIHLEA CTOAS ¢ aTMocdepoi,

§ 9. PasnosuaHOCTH
npouecca oborameHHs
B THXKENbIX Cpeaax

B npakTike ofcramenMsi NMpEMEeHAIOT Kpome
TAXEHX CYCTeHZHH THXelwe MHJAKOCTH M
KpYOHOEPHHCTHE WyHepaibHLe Basech. [lo-
CJIBLHHE HCIOJB3YIOTCH NpPH Oforallenuy yraeit
{nponece Hanca) u na BuSpomenogax (npouecc
Crpuna).

Ha ®BuGpoxeno6ax, xak npasuao,
00oralAT XKedesocofepKamue pyau, Kpyn-
HOCTh OG0T 2IMAeMOr0  MaTepHada — 75-- 6 mm.
B kauecrBe yrHXemmHTeNA DpHMeHSIOT OGHYHO
MeCTHBIH MesesHLH KOHUEHTPAT, conepAampi
15 % xaacca +2 mm u 3 % xmacca — 0.1 Mm.
O6nemnoe comepmanne TBepROro B IOCTEH
ZocturaeT 60 %, nosToMy, wHanpmmep, M3
MarHeTHTOBOI'D KOHLEHTPATa MOXKHO NOAYUHTH
paGouyir B3Bech MAoTHOCTBIO 10 3,1 richd,
Onna M3 npuMeHAeMbIX YCTAHOBOK IoKa3aia
Ha puc, 1.28. '

Toctynanomas u3 xoHyca cycneHaws maot-
noctbio 2,15 r/ew® paccraneaéres B mengbe,
ofpaszya HMXKuul caofl mioTHooThio 2,95 r/cwd,
B KOTOPOM H NMPORCXopuT pasienenne, Humunii
H BepXHHH CTOM NEpPeMElIATCA €O CKOPOCThIO
cootpeTcTBerHO 0,13 1 0,5 m/c. Bech yramens-

Prc. 1.28. CxeMa ycranobkw msnbpoxenoSa (apo-
necc CrTpHnma):

! — puGpanvoHuni :enol; 2 — sHOPAUNORHBH I'PO-
XOT AN APeHasa cycnensHd; 3 — wacoc pasa obo-
POTHOR ¢ycneHauu; 4 — KOHYC JJn HCXogHOR cye-
NDeH3HH




TeNk MOCHC OTMBBKH Ha TPOXOTE COGHPAETCH
B mojpeuretHoil BOPOHRR H HAMpaRAfACTCH Ha-
cocoM:B Koryce. CIHB KOHYCA HACTMIHO {CMONL-
BYeTCs AT OTMBIBKH pyDH. Peremepangio yrs-
HeJHTesisl IIpOH3BORSIT [EePHOJHYECKH Ha OT-
CAAGUHKX MAIIHHAX HIH KOHLEHTDPALHOHHHX
cronax [79, 80).

Texnnueckan XApAKTEPHCTHKA YCTAHOBK K
IS 00OTAHIEHAS B TAMENHNX CYCREHIHAX
Ha BuBpoxenode

Paavepr Bufipoxkenofa, mum;

RaMHA ., . . . . . .. .. ., . 6000
WHPHHA , . . . . ., ., , . . . ., 1250
Pasmepnl BufpalHOHHOTO TpOX0Ta, MM:
ARMMA . . .. L L L ., .. .. . 4300
WHPHHE . . . . . . . . , . ... 2000
OGreMm KoHyca, M ., . ., ., ., . . . . 60
Pacxopn sogm, m3/4:

obmedn ., ... .. .. ... .. 120
B KoHyce , . ., .. ...... @&
Yyepea nepOpHPOBAHHOE JHMIE Ke-

aoba ., ... .. .. .. .. 25
Ha TPOMEBKY NPOAYKTOB paszfeneHus 15
IMpouzBoIMTENLHOCTE:

Hacoca, M¥u . ., . . . ., .., ., 720
Komyca, m%u . . . . . . . ... 220
ycraHoBKM, T4 . . . . . . . .. 100
Pacxof SJIEKTPOSHeerH,‘KBT-'-[/T .. L12

Morepn yTsmxeanrens c xeocramu, I/t 360

Oforamenne B TAKEJAH X
HKHAKOCTSN Xx: CYUECTBYIOT TPH OCHOBHEIX
THNa TARCAEX: KHAKOCTEH: ralloHl — 3ame-
UIEHHbIe  yIJEBOROPOAW  (mioTeocTh  1,2—
3.3 rféwd), BomHbie pacTBopl (MAOTHOCTE |—
4.3 ¢fem®) B ol ¢ HU3KOH TeMnepaTvpol maae-
neHns  (miaotHocts go 4,7 r/em?). Tlocaennne
NB& THIA XuJKocreHd TOKa i€ [pelCTaB.IsiOT
NpOMBILLIEHTIONS HETEPECA BCISICTBIE BLICOKON
CTOMMOCTH W CAQKHOCTH MX  peremepaimi.
EnnucTBeHHON TieJ0H KHAKOCTBIO, KOTOpas
HHOTJ2 TpyMENSeTc® (B [OJYIPOMAILLICI ILIX
VCIOBHAX), ABJASETCH TaJOHA — 3aMerreHHbii
yriaeeoaopoa — terpabpomatan (C,1.Br,), uue-
o naotTHoetk 2,94 r/emM®, Bazkocth 0,034 T1
nipu 25 °C, nosepxroctHoe natsxenne 0,048 Him
ripu 20 °C, PacTBOpAETCR OH B ITHAOROM Criupre,
yeTHIpeXXJ10pHCTOM Yroiepone H GeHsine [73].
Annapartypa Aana oforawicnus B TerpapoM-
37aHe I0.BK#a ObITh TERMETHWION,

B xauecrre cemaparopoB nesecoofpasiio mpli-
MeH: b annaparbl ¢ Menxoi BaHHOW Ipu orpa-
HHYCHHOM OOREMC LHPKYAHPYIOMEH KIAKOCTIL,
JLas MeJKHX KJACCOB MOMHO NMPHMEHSITE THLDPO-
HHKJOHB. [TpQIVKTE paspefleHHs NpPOMbIBAIOT
Bojoii. Menkne NPOAYKTH pereHepHpywT ia
$uabTpax, o6palbaTHBAKT JHTPOHHOM, 3arTeM
CHOBA IPOMBIBAIOT BOROM.

TerpaGpomaras K3 pACTBOpA JHTPOHHA Bbi-
[eJSIOT JHCTRLAMHeH, Tpn 3TOM pacxog Mapa
cocrasiser or 50 a0 100 kr/T. Notepu Tetpa-
6pOMITANA M JIHTPONIHA COCTABJIAIT COOTBET-
creenno 1 u 3 Kr/T.

Jdaa paGorel ¢ TETPAGPOMITAHOM [IPHMEHHOT
MATKKE CopTa CTalld, HepHaBeWILY CTanb,
JATYHb, Gponsy. HeJbasg RpPUMEHITH A.TIOMI-
HHE n ero cmaasbl, DoJblInHCTBO copToB pe-
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3IHE TAKAKE MOABEPrawTcd HeGnaromnpuATHOMY
JeHCTBHX 3TOW HHIKOCTII.

Haufonee ys3BHMBIMI B OTHOLWEHHE Koppo-
31H ABAAITCA mecTa, GJAH3KHE K MOBepXHOCTH
pasjena TeTpapOMITaAH—BOAa, ocofeHHO Korda
OHH HpABCPraloTcsl BO3NEHCTBHIO BO3AyXa 1
CBeTa. YCTOUUHBRIMI K BO3AEHCTBAIO TeTPabpoM -
3TaHa ABIAKTCH HEKOTODPHIE COpPTA MIacTMace.

OforalieHHe B THXEJNHIX KHIKOCTAX MOMKET
HafTH MNpHMEHEHHE B TNEpRyKr odepelb nas
NepepaoOTKH pyJi peAxnX H AOPOTOCTOALIHX
MeTaJJIoB.,

Tagea 4

Orcaaka

§ 1. Mpouece otTcafku

Orcagka sBAseTcs NMpOiECCOM pa3feseHHs cMe-
CH PYAHBX YACTHi MO AJOTHOCTH B BOAHOH HAH
BO3NYIIHOH Cpefle, KoJefawiledcs (MyaAbcu-
pywoweH) OTHOCHTENIBHO pAa3fielAeMOH cMmecH
E BepTHKaTbHOM HampasdeduH. B npauecce
OTCAJKH MaTepHad, noMewenHHi Ha pewere,
TIepHONHUECKH pAIPBIXJAAETCH M YMJIOTHsercs.
Ilynabcanuio cpegbt, » Kotopoll MNpoOH3BOAAT
pasmenensie, co3qaloT ABHMCHHeM MOPLTHH, TH-
ajparMbt, TEPHONHYECKOH Iofasedl B MamHHY
CKATOrO BO3AYXa HJH KOJeGaHHAMH pElIeTa.

Curoft MarTepuana, HaXOASIHECS HA pemere,
NpH OTcajKe KpYNHOrO MaTepHala Ha3HBaeTCR
nocreJbio, a Opl OTCAAKC MENKOTO maTe-
pHana (MeHbue 3—) MM) —Ha AN OCTEJdb-
ABIM cAoeM. Mexay HagnocTeJhHEIM cloeM
H pelIeToM HAXOJAHTC HCKYCCTBEHHAaH
NOCTE b, COCTOAIIAA H3 KPYIHbIX TAMEIbIX
wacTan, oforamaeMo pyibl 1H KaKOro-jaHG0
ApYToro wmarepnarna. Boay, paBHOMEDHO K
NEepHOMIUECKH 1I0ABACMYIO TIOA peIIeToe orca-
ZouHof MAIIHG, HALBAOY WO pele THOH
EO 1O

ukioM orTcalKy HaIbIBaeTCH 3a-
KOHOMEPHOCTD  BEPTHKASBLHOTO  TEpeMiile HHT
cpejbl (MAH peulera) B TeYeHie OJHOTO TePHOAA
kogefanii.  DaeMeHTaMH  UHKAZ  ABJFIOTCH
NoLBEM, Tay3d, oOMYCKANle cpeil,

OCHOBHBIM 1IHKAOM, TPHMEHASMEM B 0TCa/104-
HBIX  MAIUHHAX, SRMICTCH  TapMOHMLecKui
(pue. 129, @), npn  KOTOpPOM [epeMelleHiie
cpedll (MAnm peleTa) H [3MEHEHHC et CKOPOCTL
EO  BpeMeHn ]lpOlfCXO,JHT CQOTBETCTBCHUG  TIO
QleAylowMM 3akoHaM (Ge3 ydeTa mojaun nod-
peureTHO! BOIBL):

S = 0,bi (] — cos wf);
v = 0,0l sin wf,

(1.6%)
(1.69)

rage 8§ — IepemciicHIle Cpeibl, OTCUHTHIBAEMOE
OT KpaHHero HWXKHeTO INOJIOHeHHA; [ — paamax
koseGanmit: w — 2mn (R -- yacToTa KoJdeGa-
Hifl); @ — CKOpOCTh UepeMenicHia cpelhy; f—
BpeMf, OTCYI{THIBaeMOE QT Ha4yala Hukdia,




Tpepnoxen psig ApYrHX LHKJOB, OTJEYa-
FOIEXCA OT TapMOHHYECKOTO B OCHOBHCM TIpO-
JOMNKHTENBHGCTEI) 3JIEMEHTOB  [IMKJA,

Tax, unkx Mafiepa (pue. 1.29, 6) xapaxrepu-
3YeTcst KpATKOBpPEMEHIIOCTBKY MOABEMA H ONY-
CKaHHA cperll H Gosbliofi mayaofi, unkT Bepaa
{pnc, 1.29, ¢} — Goablliofi CKOPOCTBIO MOABEMA
H Menbiredl CKOpOCTbIY ONYCKAHMA NpH OTCYT-
CTBHH Taysbl, uHkn Tomaca {puc. 1.29,¢) —
MaJJol CEOpPOCTBIY NOjbeMa H GONBLIIOH CKOpo-
CTbI) ONYCKAHHS.

Jlas -GecnopIHEBLHIX OTCAfOYHBIX MALIHH,
B XOTOPHX koJefaHng cpeldl CO3JaKTCd Ie-
PHOZHMeCKOH mojadefl cXKaTOro BO3AYXAa, UMKI
‘OTCaJKH OOHYHO XapaKTepH3VeTCs COOTHOIE-
HHEM IepROIOB BIIYCKA, NMayshk H BHNYCKa
Boanyxa, Hanpumep, maka 30—10—60 osma-
daeT, ur0 BNOYCK BOsgyxa cocrasafer 30 %
TIeproja UHKAa, naysa — 10 %, sanyck 60 %
[68]. Takag xapaKTepHCTHKA uuKAa ABAAETCS
HeNoANof, NOCKOJALKY NIPH H3MEHEHHH BpEMEHH
BIYCKa BO3AYXa MEHSETCH OJHOBPEMEHHU pas-
Max KoaeGaHHA.

Lukn mMoMeT oKa3biBaTh CYIECTBEHHOE BJHSA-
‘HHe Ha OTCAfKY JHIIb NpH HeGOALIIOH 4acToTe
KoneGanufl cpegbt — meHsme 100 mun~ 3, ppH-
MeHAeMOH NpH OTcaiKe KPYIHOTO MarepHata.
IlukAH ¢ YKOPOUEHHLIM HNEpUHOIOM ROIbema
‘BOIL  SBAAKTCA [PEANOYTHTENBHEIMH, IO-
CKOJBKY MNO3BOJAKT YMEHLIIHTb HAYANLHBIN
nepnoj, B TeYeHHe KOTOPOrO INOCTeNb HEno-
JBuxKHA. B TO e BpeMs NPHMEHAIOTCH LHKJIH
€ YBEeJQHYEHHHIM NepHOAOM Nogbema Boas. Ha-
TnpuMep, B OTCANOYHHWX MammHaX AJas ofiora-
HeHHA YIJA NMPHMEHSOTeT UHKAW 50-—0—50,
40—10—50, 65—2—33 [68].

TeopeTHuecKHe OCHOBH OT-
capgkn. [lpomecc oTcafkH cocToHT H3 COG-
CTBEHHO OTCAJKH (paCC.HDBHHH MarcpHagaa InG-
CTENH 1O IJIOTHOCTAM) H PasTpy3KH pPacClIOHB-
UIHXcA MHHCpAJOB,

OcHOBEOH 3afiayefl MpPH pasrpyske Npoayx-
TOB fABJAETCA yHaNeHHe #HX 0e3 HapylUcHES
pe3yaeTaToB pacchaoenust. IlpH oTcaaxe ¢ uekye-
CTBeHHOR MOCTENBIO CNOCOS pa3rpY3KH Heno-
‘CpEeACTHEHHO BJHACT HA TNPOLECC DPACC/IOEHHS.

HeoGxopnmeiM yesiopieM pasfelicHHS MaTe-
pHaja 1O MJOTHOCTAM ABJASOTCS HOBTOpA-
HOUHCCS 32 Kaa(ALA LUK/ BSBCUTHBANHE M pas-
pHEXJenrHe oCTeN (15H HAMIOCTEdbROTO caod),
OCYWECTBIACMbIE BePTHKAN hHEIMH KOICOAHNHMY
cpeasl (peilera) M BOCXOJISuHM [OTOKOM [0f-
pelreTHOH  BOABL.

[laoTsocTe mocTenH, 3apHCAWASL OT ec pas-
PLIXJCHuS, HBJAETCH OCHOBHLIM [apaMeTpoM,
KOHTPOMHPUBAHHE KOTOPOTO NMPH OTCAJKE KpYM-
HOro MaTepHaja, RO3BOIRET HAZCHHD BECTII
UPOLCCC PACCJACEHHS I ABTOMaTH3IHPOBATb Ero,

PaspuxacrrocTh nmocTeay
(M OTAeNBHONQ ee C0S) TNpHHATO XApAKTE-
PH30BATE  KODOHLHCHTOM paspbiXAeHHA 1,
PABHBIM OTHOWIEHHIO 00beMA KHAKOCTH B MO-
creay (cnoe) Vi K ee ofmemy obnemy Vig + Vo

rie Vo — obnem "TECPJAOro B IOCTENH (c.noe),
Pa3pLixacHHOCTD JIH06Or0 CJA0S MOCTEM ompe-
JefeTCH  OTIOCHTENBHBIM  YBeJHUEHHEM ero
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Puc, [,20, IMxABsl oTCapHu:

a -~ rapMoHnvueckuli, 6 — Mallepa; ¢ — BGepra: ¢ —
Tomaca

BRICOTH N0 CPABHEHHIO €O CMAOYEHHBIM COCTOf-
HHeM,

Cpeniiee (N0 BHCOTE) 3HAYCHNE KO3(ORUIMenTa
pa3pHXJIeHHN AOCTENH M B HEKOTOPWH MOMEHT
LHKJa Bwpaxaerca dopmyaof

I —my
1+ he/(Se — Su) ’

Fae my — KoobPHLIHEHT pa3pLiXJeHHA MOCTeH
B CIVIOYCHHOM COCTORHHH; My — BHICOTA NO-
CTE/NH B CIJIOWEHHOM COCTORHHM; Sp M Sgp —
NepeMeleHe COOTBETCTBEHHO BEpXHETO H HHXK-
Hero CJI0eB nOCTeJIH OTHOCHTeIbHO pemeta [37 1.
Cpennee 3HaueHHe M H3MeHHETCH B TedeHHe
LHKJIa OSHIYHO B mpegenax 0,50—0,55.
CpepHee 33 LMK 3HAaueHHe KO3(EHIiEHTA
paapuiXJIeHHA onpefenaercid Qopmysoi

m= g +

(1.71y

. l—mg
Mep ’:mOTm
1,
; dt
< J 1 5 hg/(Sa — Sy} 7 (1.72)

rie /g ¥ {; — MOMEHTHI BPEMEEI, B KOTOpHe
T10CTe b COOTBETCTBEHHO RIBCIHIHBARTCH M BO3-
BpAllaeTest B CIUIOUEHIICE COCTOAHEE,
[poponk KTeabHOCTL HayaalbHOTO
ne ol Ho ,‘1Ua ODunKJIa t[)l B TgUeHHe KOTOPOFO
cHa BO3ZeHCTBHS NMOTOKA BOABI HA YACTHUM HE
IpepLINTaeT HX Beéca B BOAe H nGCCTEdb He
BIBEUIHBAETCS, OnpeledAeTca /a4 TAPMOHH-
yecKoro UHKaa [topmyaa (1.69)] npu oaxnopen-
HoH ROCTesAH H3 BhlpaMKcHHA
an sin 2nndy T an = vgp (1.73)

nan
tg = arcsin( 1 Yxp — U
7 onn | nin (Pxp )|

(1.74)

Tle um — CKOPOCTh nOApClUeTHOH BOIM; Chp —
KpHTIMeCKasd CKOpPOCTb MOTOKA, IipH KOTOpok
HOCTe,1b HAYilHAeT BiBeill[BAThCH,
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Han noctend, cocTaBlenHOR H3 OAHOPOREIX
HaCTHil, KPHTHUECKad CKOpPOCTh MOXKET 6HTh
NpHGTHKeHHo * PacCHHTaHA NO GOPMyJsaM JuIs
ONPeleNENH CKOPOCTH CTecHeHHOro HalleHRs
uacThl (cm. pasgen [11 nepsolt xmuru Crpapos-
HHE3}, Hanpumep 00 diopmyie

Uyep = vcmgv (1.75)

kp
Tae Ugg —— CKOPOCTE CBOGOJLHOTO mapgeHus Ya-
CTHL, W3 KOTOPHX COCTABJEHA NOCTeAb; £ -—
MUKa3aTeb CTeNeHs, 3ABHCAULIR OT KpYITHOCTH,
TAOTROCTH H (OPMH  TACTHIL.

Jns wppoko KIaccHbHUMPOBAHHOGH MOCTe
CYUECTBYIOT [BE KPHTHYECKAE CKOPOCTH — HMK-
HAH, IPH KOTOPOH B3BeLIHBAIOTCS CaMble MeJKHE
HACTHUBI MOCTENH, H BEPXHAT — NMpH KOTOPOi
B3BEIUHBAIOTCA HauGO/iee KPYNHLE YaCTHIHL.

CropocTt IpMKenns NogpemerHol BOLH B OT-
Ca]OYHBIX MalUMHaX #pH  O0OTameHn#H Py
o6buno me npesbimaer 0,6 cw/c. Ilpu Takoh
CHOpPOCTH MOMET paspuiXAathcsi JuIIb cJI0H
vyacTun medbue 0,5 mm. TToctens na wactHy
Kpynunee (0,5 MM pDa3PEINJAACTLA B OCHOBHOM
KoAeGaHUiMY BOIW (IH perera).

H3pecTHE ABE THNOTESL MeXaHWMIMa pasphiX-
JieHUsA NOCTeNH KoJdeSanHAMH Boaki. ITo repsoii
THNOTe3e, NMOATBEPRIeHHON NpAMHIMYE HAGIK-
Ieruamy [37], paspeIxfieHie npoHCXOZHT B pe-
3y/bTaTe NOLBEMA COJOYEHHON MOCTENH BOC-
XOIAIIHM JIOTOKOM Al OTHeqeHHR ee HHWHHX
CNI0eB N0A NeACTBHEM CHJTH THKECTH OTAeJbHELN
yactun. Ipe 3TOM paspuxjeHne mocrenu, co-
CTaB/IEHHON H3 OAHOPOIHMX YaCTHIL, (HCKYCCTBEH-
Had MocTedb), HaYHHAETCH cr-mag K pacnpo-
CTpaHAETCA NOCTeNeHHO BBepX. PasphixieHue
IIHpOKOKNACCHPHIBPOBAHHOH [OCTEdH MOMKer
HagaThcd ¢ BepPXHHX CJI0EB, B KOTOPHX OOBMHO
HAXONATCA YaCTHUE MeHbimell THIpPaBmiyecKoil
xpynuocty, Ilpn focTiskeduH NySbcHpPYOmum
NOTOKOM BOgH CKOPOCTH, AOCTAaTOYHON mAas
B3BEWHBAHHA HHAHEr0 cJof TOCTeaH, Hadp-
BaeTesd paspoixJeHNe 3TOTC CIOf, pacHpocTpa-
HAWLIEeCH OT BePXHETO N HHEMKHEIO CJ0CB
K CpefHell waCTH NOCTEH.

0 BTOpoH runorese [46] paspuxsenue mo.
CTeNH MPOHCXONHT OIHOBPEMEHHO B 06€ CTOPOLE
OT €e CepeARHEl O AeHCTBHEM FHApOgHHAMHYE-
CKHX CHJ {OGYCNOBJENHLX, HanpHMep, TYp6y-
AeHTHBMH  Buxpami). TlpH sToM pacimpenne
noCTeN BHH3 NPHBOXHT K 33JeDMaBHI0 HE¥-
HEX CJCER ¥ CHTA H f0Jee MO3RHEeMY NBHIKEHUIO
HX BEEPX.

Tlepeas runoTesa moO3BONRET HPOR3IBeCTH
TpHGIHXEHHAN pacver 7o popmyne (L73)
CPeAHETO PASPHIXACHHA NOCTeTH U3 OJHOPOLREIY
qacTHll MPH pasMHYHEX MHKJIAX OTCagKM. Pacs
YETRI H Pe3YIBTATH 3KCTepHMedTos {37: 68]
NO3BOAAIT CAeNATh CAEIYIOUWIHE BLIBOADL:

pasphiXJeHHe NOCTENH, CO3aBaemoe komefa.
HHUSAMH BONH, 3S3BHCHT O©T BHCOTH NOCTCH,
KPYMHOCTH H [OAGTHOCTH Y3CTHI|, ¢ COCTARJIA-
10BX; JACTOTH # AMIVIHTYAL KoJdeSaH|l Bogm,
2 TaK¥e OT UUKJa OTCAAKH;

* Bes ydeTa eauanun meHcreylomell Ha nocrens
AOMONKHTEALHOA CHAE, PH3BAHHOH YCKODEHHEM
BOMB, HECKOABEO YMeHbwamlied ﬂ}m.
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€ YBeJHuYeHHeM BBICOTH MOCTeNH pazphkJae.
HHE €€ ymeHbllaercA [cM. dopmyay (1.71)];

€ YMeHBIIEHHEM rHApPABAH4ECKOH KpYmHOCTH
YACTHIL OpH 38&JaHHHIX YaCTOTe H aMINIHTYyHe
KOJeGaHHH BOAH PaapHIX/eHHe CJA0A YBedHui.
BAETCH OT MHHHMAJBHOTO B CIJIDYEHHOM <O
CTOAHHH (AJ8 HAOCTATOMHO KPYITHBIX 9acTHil)
A0 MAKCHMANBHOTO (AN 9aCTHI ONpepefeHH0M
KPYIHOCTH), a 3aTem yGhiBaer;

NpH rapMOHHYECKOM IMKJe ABHMEHHH BOIb!
B OTCANOYHOi MalllHHe H MOCTOAHHON aMILTH.
TYRE KONeGaHWHA ¢ yBeAiHYCHHEM 9acTOTH KOJe~
Gatiil paspuXieHHe NOCTEJNH YReJHURBAETCR
A0 HeKOTOpOTO npefesia, a 3aTeM YOHIBACT, [1pH-
GaiKanck K PaspHxIeHAN) B cACYeHHOM CO-
CTOAHHH;

pazpHileHHe mOCTedH MpH MMOCTOAHHON wa-
CTOTe KOMeGANHA pPACTeT ¢ YBelHUeHHeM UX
AMAVIHTYIBI, CTPeMACH K HeKOTOPOMY [pEieay,
OnpefeaseMoOMy 1N T2PMORHYECKOrO IHKJAa
BHIpaMeHHeMm [37 ]

1—mo

in =[11m fitep = - I (R'EL 1}’

>0

(1.76)

The
R = g (A* — 1) by; A = ke~ 1) my;

fo — MHBEMANBBLIT pasMax KoneSammii, TpH.
KOTOPOM ANA 3aJaHMOTO 1t TIOCTENb BaBellIHBacT.
¢, £ — MOKasaTeNb CTelleHH B GopmyJIe {1.75).

MaRCHMANBHE  KoSDHHIBEHT PAIPHXISHAS -

nocTeqn 0
flmax << Mo + + hllf’ ¥ (177)
Tze /— pasMax KOJeGaHyi BOTH.

Paccnoenne wactup B nmpoigcce
OTCARKH TNpPOHCXOAHT NC NROTHOCTH H Kpyn-
HOCTH.

[Mockonbky pasprixiense clos B nponecce
OTCanKH HEBEJIHKO, pa3felleHye UYaCTHIL MOXKET
NPOHCXOIMTD KAK N0 3aKOHOMEPHOCTAM pasje-
JIeHHs BO B3BCMICHIHOM caoe (oM. Tadk, 1),
TaK 3 N0 3aXOHOMEpPHOCTAM CErperalyH.

Eanroro npeacrasnemus o MeXaHH3Me pac.
CCeHHs MartepHala B NOCTEJH oTcal0uBofl Ma-
WAHL B HACTORGe BPeMA HE CYlLeCTBYET.
Msncerhn 1Ba OCHOBHBLIX HanpaBJeHHs B HAY-
HeHHH SIBJeRHH paccaoeHHd: JeTepMHHHCTCKOE
H CTaTHCTHYECKGE.

TlpH 1eTepMHHHCTCKOM HampasfeHHH WCCJTe-
RyeTcst ABUKEHHE OTNedbHON YaCTHIE, HMeomed
OlIpelle/leHHHA pPasmep, WJOTHOCTE M GupMy
H HaxofsameHcs cpegy yacTHy APYTOIO pasmepa
n naorgocrH. PaccmarpupawTtes  cuaw, Redt-
CTBYIOIIHE HA HaCTHILY, CUCTABISIOTCH H B OT-
ReJBHHX CJAYyYafiX pellaloTcd  YpaBHeHHS ec
OBHKEHHS NpPH BHOGPAHHBIX TpaHHYHLIX H Ha-
YaJIbHELX YCROBHAX. Pacuerh npoBogsaTes nas
HEKOTOPBIX CpefHHX (AAd [JAHHOrO Kjacca)
4acTull, MOCKOABKY YYeCTh HHIHBHAYA/IbHLIE
CCOGeHHOCTH KaMACH YacTHIUE, [MpHHHMas BO
BHMMAHHEe HX MHOTOOGpAasHe B [IOCTeNlH, fHe
NpPepcTaBAseTCs BOIMOMHEEM, [IpH npasnibHOM
ORpeReJeHHH CHJ, JefCTBYIOHIHX HA YacTeiy,
H IDAHHTHBIX YCJIOBHE MaTeMmaTHYecKOe ofpe-
IeJledsie TPAEKTOPHA Jawe CPefiHHX YACTHIL



MOMET CJAYNKHTb OCIIOBOH pacdera mnpollecca
orcaaxu. [lpakTHueckoe HcTOJMb3OBande pac-
CMATPHBAEMOTC HAMpPABJEHHA JJf pacueTa pac-
CJTOEHHA HaCTHI TIPH OTCapKe 3aTPYAHEHO B OC-
HIOBHOM B CBA3H C OTCYTCTEHEM MaTeMaTHIeCKOTO
BHIDANKCHHN RIS CHT UX BaaHMOReficTeHA.

B pesyaeraTe geTepMHHHCTCKOTO HCcleRoBa-
HUS TIpolecca NpeRTOXeHH JABE THIOOTesbl
pazfeseHns MaCTHil NPH OTCApKe:

THMNOTe3a HAaYadbHBIX cKopocTel, no KoTtopoH
pasgefledde $ACTHIL OPOHCXOAHT B HadaMbHLLH
uepHON HX NMafileHHs B XKHIKOCTH, KOFfa CKO-
POCTH MaJhi, a YCKOpeHNd Beaukd. s pead-
3aIMH 3TOH THIOTE3H 9acTOTa KosMeGaHuil A0iK-
Ha GHTbL CYIECTBEHHO GOJble NPHUMEHAEMOH;

rHnoTesa pasfeldcHHf B YCKOPEHHO JABHMY-
wefcs cpeme, MO KOTOPOH BOIMOMKHOCTD OT.
Cajkh [HPOKO KJacCHOMIMPOBaHHOTO MaTe-
pHana OOBACHAETCA JOMOJHHTeJbHLIM BO3JCH-
€TBHEM HA MACTHIM YCKOPEHHH MHAKOCTH.

TIpHMeneHte B COOTBETCTBHH C YKazaHHLIMH
FHIIOTE3aMH ITOBBIEHHON 4acTOTH! NPH OTCafKe
TpakTHKOR He HOATBepARIOCH.

HepocraTKoM JleTepMHHHCTCKOTO HampagJe-
HHA 4BJAETCS HTrHOPHPOBAaHHE MACCOBOIO Xa-
paKTepa NpOjeCCA pacCAOEHHT H cJydalHBIX
SIBJeHHH, NPOHCXOAAIIHX [IPH OTcafgxe (B yacT-
HI0CTH, npoilecca TepeMellHBAHHS),

Ilpu cTATHCTHYECKOM HampapJeHHH OTcajKa
paccmarpnpaercsd KaK MaccoBLl npomecc, ofyc-
JIOBJIEHHBI MHOTOOGpazHem GH3IHYECKHX Xa-
paKTepHCTHK YacTuil, NOAJEKAIIHX pasleeH IO
{paamep, $opma, HAOTHOCTH, TNOJCKEHHE ieH-
TP2 THXKECTH), H COCTOSHMeM CHCTeMbl HacThll,
NOABePraeMoOi B ApOLEcce OTCANKH HenpepriB-
HOMY paspHXJeHHI0 H CIJAYMBAHHIO QOL BO3-
JeficTBHem BepTHKaJbHWX KoaeGanui. B pe-
3YyJbTaTe CTATHCTHYECKOTO HCCJAEAOBAHHA MpO-
leCca MPe/NIOKenl TpH THAOTe3sl pasfelleHHs
uaCTHI IPH OTCAfKe — SHe preTuyeckas, cycnel-
3HOHHAf,, BepOATHOCTHO-CTATHCTHYecKan [68].

InepreTHYECKas THNOTe3a ApeNCTaBJser Co-
Goil NpHMeHenHe NMPHHIMIA CTPeMJEHAH K MH-
HHMYMY NOTeHUHAJLHOH 3HepruH cHCTeMbI (CM,
pasgen [, rm. 1, § 1) K npoueccy OTCajKH.

CycneHaHoNHas ROOTE3d PacCMaTPUBaeT Mo-
creJb B OTCAZOYHOH MalliHe KaK CyCHeH3HIO,
B KOTOpPOfi TsxeJibie YACTHIB TOHYT, A JE€rKHe
BenvibieaioT, CyclieH3sHOHHA# THIOTE3A WO CY-
HeCTBY NPEACTaBAsieT Co60H caelCTEHe TPHH-
JIMTA, JIeXAero B OCHOBE 3HepreTHYECKOH
THNOTE3bl.

BepofTHOCTHO-CTATHCTHYECKAR THIOTE3a,
PasBHTa7 B OCHOBHOM COBETCKHMH HCCHAEAOBA-
temrsmu 57, 66; 46], paccmarpuBaer oTcanky
K4K CTOXacTHYeCKH# mnpomecc (CM. pasm. |,
a1y,

[MpuMeHeHHbBle JJSA OMHCAHHA [polecca OT-
caixd ypaedenns (1.32) w (1.33) npn pasnna-
HelX HAadaldbHEIX H TpaHHYHLIX YCJOBHAX,
onpelelAIIHX BHA pachpefeNeHis HaCTHIL
MO BHICOTE [OCTENN B HAaldbHOM (¥ 3aCpy3ku}
(& CequHH, 4 TdKXe MNoBegHHe YacTHI y p(’.-
mera H BepXHeli rpallynut nocreni, OwWIM pe-
mensl Ha ILBM [37], a Takme NMpH nOMOIIH
MeTOMa CTATHCTHUECKHX HCOHTAHME (Merola
Monte Kapne) [66]. IManpumep, s cayvad,
KOrga TMHTAHHE OTCaAOUHOR MALIHIL MOAAeTCH
B ONpegelelHyd TOUKY 2= h Hajl pemieToM

H uacTHUb, Roliast A0 pemera, cBoBOAHO [1po-
XONAT Yepe3 Hero, pelwenus ypapHewnil (1,32}
K (1.33) nocrme coorBeTcTBYIOMHX MpeoSpasoBa-
HHE WwmeloT Bua J57]

H
gr =1 — (2/)'m) J e“(x_;‘"x’zdx;
0
(1.78)

H
ea e (o)) [ Gy,
0

(1.79)
TAe &y H 8; — H3BJedeHHE MOA PellleTO COOT-
BETCTBEHHO TAMEABX H JerKHX YacTHH: x —
flepemMeHHasi HHTerpupoBanus; H u kA — fea-
pasMeplibie NapaMeTphi, PABHLIE

H = h/V 2bt;

A = hcy2b, {1.80)

rie A -— TOMIHHA CAOA Haf PeIIeTOM,

Ha puc. 1.30 npusesent rpadukd sapHch-
MOCTH €= f(H)} Anq pasiHunmeX aHaveHHH
tapamerpa f.

Bemnunna H cessana ¢ ofbemuoil mpomniso-

JHTETBHOCTbIO () OTCAlOYHOf MallnHE CoOT-
HOLIEHHEM

H=VQnbBL (1 —m), (.81

rae B, L — COOTBETCTBeHH( IIWPHHA H AMHHa
KaMepBl; 71 — KoadHIHEHT pPa3phIXJeHHS 10-
CTeJH,

Onpeflenns HipJeYeHHe B MOAPELIETHLE O
IYET TAMENHX A JerKHX 4aCrHil, MOXKHO pac-
CUMTATh BCE OCTaJIbHEIE TEXHONOTHYECKHE FOKA.
aareNiH (copepKaHHE THAXENIMX H JerkuX ua-
CTHL, B npopykTax, spiekrtHsHOCTb o6orame-
HHA),

Ypaprernn (1.78)—(1.81) ycranapausawr
CBA3b MEXIY TeXHOJOTHUECKHMH MOKazaTelaMu
OBOrameHHa H #pOH3BOANTENBHOCTBIO H HO3BO-
JAWT pacCYHTATE TEXHOJOTHYeCKHE TIOKAa3aTelH
QTCafKH npH 3allaHAO#d [TPOH3BOAUTEN BHOCTH Q
OTCafloMHOH MAIUHHBL, €CIH H3IBECTHBL PeayJb-
Tathi OGOTAmERHA A ABYX APYCHX NpPOH3BO-
nurenbaocTel Qg n Q.

Jas 91000 € QIOMOWIBIO  HOPMYIB (I.81)
clleflyer paccuHTaTth OTHOmeHMe [, /H,
= } /Q; n BuGparb Ha prc. 1.30 kpHsyio,
I KOTOPOH NP4 JI3MeHEHITH H3BJAeUeHH S OJHOTO
Ha KOMIOHCHTOB (TAMeJOTO WM JErkore) or
3HAYeHUH &; AO £z, COOTBCTCTBYIOWMX NpPOHIBO-
autenbHocTaM @y M @, nmapamerp M mame-
waercs B Hy/Hy pas. Tlo BuGparnoll KpuBok
onpencasercs 3HadenHe & 19 JIOG0H 3ananHOA
TTPOHIBOAUTEBHOCTH, AHAOTIYHO Onpefenser-
cd £ LId BTOPOrO KOMHOHeHTa, 110 HafijeHABIM
3HAYEHHSAM H3BJAeueHHH 060HX KOMIOHeHTOB
pACCYHTBIBZIOTCH OCTAJIbHBIE TEXHOJOTIYecKHe
mapaMeTpH.

ITpaxTHieckoe NMpHMEHEHHE NOJYYeHHbIX 3a-
BHCTIMOCTE R OFPAHHYMBACTCH OTCYTCTBHEM IaH-
HBIX, 1HeOGXOAHMEIX AMst onmpeleJeHHs KoadhH-
UHCHTOB b M ¢, BXOASIIMX B TpefomKeHHbIe
GOpMYJTH.
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[

Puc. I.30. I'papue QyARmHR € ff (H) nopu paas-

JHOHWX SHaqeHMAX napamerpa £ [no dopmynam
(1.78) n (1,79))

Pacnpeaeaenne NpoOaAvVKTOB
B Orcagounod Mauwuue, Ilockosbky B kamepe
OTCAJOYHOR MAlIMHb pasfiedeHHe YacTHI, 110
BePTHEAMH COTPOBOXKIAETCA MX TOPH3OHTAMb-
HHM flepeMemieHEeM, OJHOPOIHLE YacTHIUb pac-
TOJAFaTCY  He TOPHIOHTANBHHIMH  CJIOAMH,
a HMelOT BHA BéepPa ¢ HARJOHOM Jyuell B CTO-
POHY  paarpyakH  TNpOAYKTOB  pasfemeHMs
(puc. L.31), Dromy chocogeTByer Takke He-
pABHOME PROCTD CKOPOCTH FOPHIGHTANBHOTO JBH-
MeHHA pasnbiX [0 BLICOTe ¢JIeB (HMMEHE CJ0H
JBHIAKITCA  Me/leRHee ).

Mz pue. .31 suawo, 4vo depes Gaikafinmii
K 3arpyske MNMHTaHER YYacTOK HCKYCCTBEHHON
noCTeNH TPOXONAT HaHGojee TaMelbie ua.
CTHIB, Hepes COCegHHH € HHM — Timelble
YACTHIM H THKeJHE CpOCTKH H T, [

Puc. 1.31. Pacnpeagaesne npoaykTos B OTCANOUHOH
MAITHHE:

f «— jpergue  dpaxnun  (Xmoctw); S/ — nerkpe
CPOCTKH (CMeCh XBOCTOB € DPOMODOAYKTOoM); J/! u
I'V — Tamenele CpocTKH {cMeCh KOHLeuTpaTa
¢ DPOMNPOLYKTOM); V — Tamedue dpakoun (Kol-
ueHTpat); VJ/ — mcXopumit maTepman

[pr yeraloBHBLIEMCS peRHME OTCALKH HE-
OGX0RHMO, YTOGH CI0H [POLYKTOR He BbIXOIHIK
34d npe,ug.ubt COOTBETCTRYHNUHX OTCAMOUHBIX
oTHeeHHH,

[Mophiuted e NpoK3BORHTEABHOCTH OTCAOMHOIT
MANHHE  MPUBOOHT K YBeJdHUeHHIO JATHHBE
Y4aCTKOB pa3TPY3KH OTJedbHHX NPOAYKTOB.

CeoficTha HCKEYCcTBeHHOR
nocrean B cefisy ¢ GHCTPEM HamamHBa-
HHEM H 3d6MBAHWeM CAT C OTBEPCTHAMH MaJLIX
pasMepoB OpH OTCagKe MeAKOIC wmartepHana
APHMEHSTIOT CHTA € GOJBIIMMH OTBEPCTHRAMH,
HA KOTOpHle TIOMELIAloT HCKYCCTBeHHYO o~
crens, Eg cocrapnfor @3 waCtan, HMemwmpx
GOMBIIYI0 TAOTHOCTH (KaK MPapHAQ, PaBHYIO:
NAQTHOCTH THMKEJIO0I0 KOMIIOHERTA pPYAH  KIH
TPeBHIIAIOMYIC €e) H Kpynroeth, B 2,5—6 pas
MPEBOCXONAMYI0 MAKCIIMAIbHYIO KPYITHOCTE Ya-
CTHU B DHTAHHH.

TTpaxkTuko# oTcagKe R nceaefosanuamu [371
VCTaHOBJGHO !

ApH 3414HHOM DEXHME OTCAAKH CKOpPOCTE
NPOXOKRCHNS YACTHI[ Yepea  HCKYCCTBEHHYIO-
noCTells 3ABHCHT OT MX KpynHocTd, Medkue
HacTHUB, CKOPOCTL MAfIeHHA KOTOPLIX MeHbIIe
CKOpOCTH BOCXOAMIUEIG TOTOKA TOAPeLIeTHOH
BOOH, COBCeM He I'[pOXO,I[ﬁT qepea noctedib.
CxopoeTh npoXoxJeHH depes mocreab Go.lee
KPYNHLIX YaCTHIL DO Mepe YyBeNHUeBHS HX
pasMepa, NMOBRINIALTCH OT HYNA 5O MaKCuMywa,
4 34TeM NOHIKAETCA N0 Mepe NPHOIKeHsd
HX paszMepa K pasMepy TOp MeKiy 3JepHaMu
nocrenn. Tlpegeabnmil pasMep daciul, 11po-
XOJAIHX Yepe3 HCKYCCTBEHHYIO MOCTeTh, 3a-
BHCHT OT €€ KPYIHOCTH M IIJIOTHOCTH,

CKODPOCTh NPOXOMIeHNA YacTiil Hepez no-
CTeab ONpeMesercd pasiHiHeM B fJIOTHOCTI
M pazMepax 3THX 4aCTHIL H YACTHIL HCKYCCTBEH-
HOM  TTOCTeNH;

C YBeJNHUeHHEM BBICOTBI MOCTEIH CKOPOCTh
MPOXOKAEHITA HACTHIT Hepes iIct yMeHblliaércH,
NpHyeM LA KpYMHBIX M JIerKHX 4acTHIl B 6OJD-
el creflleHH, weM AA8 MeNAKHAX M THANKe-
JIBIX;

C yBejyyeHHeM TJOTHOCTH RHOCTENH JHATH-
TEABHO CHHMATCH CKOPOCT NPOXOMIACHH



yepe3 NOCTeN: KPYNHBEX YacTHi # HE3HAYH
TeJBHO MEeJKHX;

CKOpPOCTE MPOXOXKAGHHWA YaCTHil Yepes Mo-
Credlb g3 WapoB GoMbiNe, YeM u3 3epell Helpa-
BHABHOTT  OpMLL

HcxyecTsennasn nocTenb aBaAferTcd He TOABKO
CBOCTO POJA pellleTOM, HO M CPEACTBOM pasile-
JeHAS dacthil. OHA TponycKaeT 4aCTHUB TH-
HeAbX MHHEPaNOB K 3ajepMHBAET JerkHe,
H3mens® mapamerpn IOCTedH, MOMKHO YMpas-
JMATh IPOUECCOM OTCAAKH,

Paarpyskxa npopryKTOB H3 OT-
CaflouHOH MalUHHLL CYIIECTBENHO BJMfET Ha
TeXHOJOrHYecKHe peayabrarbl orcagkH. [lpn-
MEHSIKTCH cheylomie cnocobb pasrpy3kH npo-
IOYKTOB: JIETKOH (pakildli — Yepes DOPOF B KOH-
e O0TcalounoH MalHER: THKeNOH MedKOH
GpaKuHH (KPYNHOCTBIO MeHblie 4 MM) — depes
IICKYCCTBEHHYK) TIOCTeNb; TAXeNOof KpynHoft
dpaKuuH -— 4Yepes TOpPH30HTAAbHBIE WIH Bep-
THKaJbpble eaAH € 3aTBOPaMM Pa3JIHUHBLIX KOH-
crpykunmit (puc, I1.32).

HauGosee nepclexTHBHBIME 113 11 pHBEAEHHBIX
Ha pec. [.32 gBaswTca pasrpyacunble yceTpod-
CTBAa ¢ FAyGOKHMH KapMaHAMH M 3aTBOpamH
y uX gHa (puc. 1.32, &, ¢, »). Taxue yerpoficrsa
NpeOTRPAIAKT 1I0NAjaHHe YacTHI,  Jerkoll
(paKIHK B TAXKENYIO 1Pl OTKPbIBAHHK 32TBOPOB,
Mamenenne cTemenu OTKpHITHS 1MEJAH UJH a-
CTOTH BpamigHHA pOTOpa (AAA POTOPHOTO 3a-
TBOPBL OHpegeﬂHKHHHX NpORIBOAHTCALHUCTE
OTCAJ0YHON MAIIHHL L0 THKeJOH (hPaKUnH,
NPOH3BGAMTCH NO CHrnanaM AaTUNKOB, Xapak-
TepHAYIOWHX COCTOAHAE OTCAXKHBACMOLO €07
(0BLYIIO0 YPOBCHE THxen0f (pakuuH B orTla-
A0MHON mamine). B KavecTse JaTUHKOB OGbrYHO
HCIIOJL3YIOTCH NOJUIABKOBHIE YCTPOHCTBA pas-
JIHYELIX  KOHCTpyKuWE (pue. 1.33). [lpenpdo-
JeHbl TAKXKE JATYHKH DAJHOAKTHBHOTG THIIA.
TTocaegnue ofecricuppaior 60Jie€ BEICOKYIO TOU-
HOCTh KOHTpPOAH 33 YpOBHEM TSIXKEIOH $pak-
LM}, YeM TOITABKOBBLIC, HO IO HACTOSILETO Bpe-
MEHH MaNo TPHMEHAKITCH BCACJCTBHE TeXHIl-
YECKHX TPYRHOCTEH ITPH ¥X MAaccoBOM HCHOAL-
30BaHKM [68].

Puc. 1.32, Cxemul pasrpy30uHbIX YCTPOUSCTE 0TCAA09~
HEIX MAIIHH:

@ — NROCKUE Wubep; 6 — CeKTOPRHE mwubep: 8 —
KaqaouuiicA yYacTox peweTa; 2z — KaYaoluics
NOTOK; 0 — JOTKOBHA 3aTBODP; & — CEKTOPRHE 3a--
TBOD; 20 — poTOpPHHHA 3aTROP

Puc. 1.33. PasrpyaouHoe YCTPOACTRO OTCANOYHOM:
mamwpHer ONM:

I'— HenoJpHKHOE OTCAJOUYHOE pelllero; 2 — xada-
wumnitcn nepdopHpoBaHHLE nopor; 3 — FayGokutk
KapMaH; 4 — noniaBKoBHA AatTiHK, § — KiaNaHbh
MHEBMaTHUYECKOro I[pPHBOA2; 6 -— NHEBMATHYECKHT:

NpHBON
Basdyx
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§ 2. Pexum ¥ peryirpoBaHue
fiponecta oTCaiKy

VCTaHOBJEHO, 9YTO OAHHAKOBLIE Pe3V/bTATLI
OBOTANEHEA MOXHIG HOJAYYHTL TPH pasJApYHEIX
YCAOBHAX BEREHHS mnpollecca (pasmMaxe W da-
cToTe KOJefAuHH, BHICOTE TIOCTENH, CKOPOCTH
IBHXEHHA NOAPemeTHol Bomb).

[TapameTpul OTCagKH BHOGHPAKT OGHYHO IO
JaBHBM  SKCIJYATANMH OTCAA0THBIX  MAUIKH
¢ IIOCTENYIONIHM IKCIEPUMEHTAIBHENM  YTOUNE-
HHeM MX Ha KOHKDETHOH PYIe W C yYeToM KO-
HOMHUECKHX COOOpaKeHHH.

[pu peryJHpOBAHHH HPONECCA OTCAZKH Cae-
JyeT ¥MEeTh B BHAY, YTO YBEJHUYCHHE HATPYV3KH
#2 OTCAJ0YHYK) MAIMIMHY [IPH BCEX IPOYMX HE-
#3MEHHBIX IlapaMeTpaxX TIpHBORKT K YMeHbIue-
NHI0 BHX0JA NOAPEIIeTHOrO MPOAVKTA H IOBbI-
LICAPI0 ET0 KAYECTBA, H HACGOPOT, TNIPH yMEHb-
MeHHH HATPY3KH BHIXOL NOAPEIIETHOTO TNpo-
JAYKT4 NOBHWAETCH, 8 KAYECTBO €0 CHHKaeTCH,

310 aABIeHKE HCHOAB3YeTCA TIPH ABTOMATH-
3anEd padordl OTCAZOYNBIX MAlHI: MpH YEe-
JIHUeHHM HArPY3KH Ha MAIIHHY aBTOMATHIeCKH
yBeJAHYHBAeTCA paaMax KoxeGapuil cpefbl, uTO
BEIZHIBAET YPEJNHUCHHE BHXOfa TOJPElIeTHOro
TNpPOAYKTA,

SiddexTHBHOCTb 000TAWEHHA AocTuraeT wma-
KCHMYMA TIpH ONpefeleHROH NPOHIBOIHTENb-
#0CTH OTCajOYHOH MAIUHHEL

MMpouspoAMTETBEHOCTE OTCAA0U-
MEIX Mallug ZpH patoT€ HA paSHBIX HCXOLHBLX
MaTepuanax TphBefena B Ta6a. 1.26.

Pazmax Ilg H vactToTa xoaeba-
Hull n guadparMel (NOpuIHA, pelleTa) BoilH-
paloTcd 1o SMIAPHIECKAM GOpMYNaM HAH [0
AHAJOVHH C NApaMeTpaMi OTCaJOUYHBIX MallbH,
paboTalomuX B NPOMBIIIERHOCTH (Ta6J. 1.27).

Tadnuna 1.26
“pOBSBOIk“TeJ!hHOCTb OTCAAONHBDIX MALIWH

Xon (pasmax KoneGaHpi) MNOpIIHS MOMXET
OLITh pacCYHTaH MO 3MNUpHYECKOR dopMye,
npentoxennoit . M, OoMmubbnm

. 0,6
i, =8,1d

max?

(1.82)

L€ fmax — MAKCHMAJBHHI pa3mep YacTAI B H-
TAHUH, MM.

Yacroty KoJefaHHE MOXHO YCTAHOBHTb HC-
XOAS H3 CIeIyiomuX VCAOBuH:

CKOpOCTh BOCKOASIMIErO MOTOKA BOLE ROMKHA
GbiTh NOCTATOYHON AN B3BEIUHBAHHA MAKCH-
MaJbHEIX 10 THAPABIHUECKOH KpYNHOCTH dYa-
CTHIl B CTECHEHHBIX YCJIOBHSX;

VCKOPeHsE Cpelul He JOJIKHO [IPEeBBIMIATH
yCKOpeHna CHAM TaxkecTs [37]

Tlepsomy ycaoBHlo cooteetcTBYeT [77} dhop-
MyJaa *

ﬂ> 2730c1jl|1ﬁk2, (1.83)

TA® Ugr — CHOPOCTL CTECHEHHOTO TAfeHHS Ha-
CTHII MAKCHMaJhHOH FHApaBJHuecKofl Kpyin-
HoCTH (ompemeaseTcA no ogHof k3 dopmya,
HpuBeZEHHLX B pa3nene 111 neppofl KHMrH
Cnpasounvka, koafpduument paspbixaeuus m
NPHHEMAETCA [ YCJAOBHE CNVIO9EHHOT) COCTON -
HHA CI0f, OOLYHO m =~ 40—-0,45), cM/c; B —
ko3DPUIHENT CHHKEHHS CKODOCTH 34 CUeT
3a30p0B MEXAY IOpHIHEM H CreHKAMH NOpHI-
HEBOTO OTJEJNeHHS (HAXOJHTCA B TIpejeJax
0,6—0,99 npH H3aMEHEHHH X(a MOPIUHA OT 5
1o 100 MM 1 guamerpa orsepcTHi chta 0T 3 J0
16 wyM); k3 — OTHOIICHHE RIACIAAH TOPIKSA
(anadparMel) K nuollapd pemiera.

* Tipa sbBofe 3ToH QopmysaH opepgnofaraercd,
YTO ANA ofecnedeHds PasPHXAeHHA cliod ero Bape-
mHBAHHE AOMKHO HauaThed o HCTEYEHHH BPEMEHH,
He npeswmainyerc 1/8% spemenn ofimero nepuofa
KoneGaHHH.

Ma'repn an KP)‘HHOCTB, MM y}J,E.leHaﬂ D?IO([:;.B?[J;{HTBJIBHOCT];,
JKeaesnas pysa —504-8 (10} 8—10 u Bomnee
—8(10)43 (2 6—8 (no 12)
—3(2) 3,5—6,5 (6—10) *
MapraHuesan pyaa —&604-3 5—8 (12—1T) *
—50-+-8 5—7
—8 (10)+3 (& 4—6 (710} *
—3(2) 3—5 (10 7) **
30M0TOHOCHKE TiecKn (poccuinm) —3(2) —16
(ocnoBRas OnepattuA}
5,5—8
(mepeyncTHas Omepauus)
QnossHHAR pYAd —8 (10)+3 (&) 6—10
—3(2) 2—6
Bonwdpamosasg pyaa -+8 (10) T—12 (10—20) ***
Boabdpamcoepxanlie Neckd —3(2) —b6
(pocceing}

* A GecnopuHeBRY OTCAROUHEX MallLkH.
*# JAA MarHEMTI WX [IPOAYKTOB.

*4+ Tipx oTcagke B UUKNG waMensuepwsil ® Kiraccuduxaumy.
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TaGauna 1.27

Pasmax W wacrora kogefanufi gHadparmu (MOpluHA, pellieTa)
npH oTCaAXe (MO NAHHBIM TPAKTHKH)

Marepnan prr,f;;?c“‘ Pasmax, mM Koljli%:f;ﬁ, C“",Eggeggﬂﬁiﬂ”
MHH™
Keneawan pyna —50+4-8 Mo 200 bb Boanyx
—124-0 16 180 Konyc
—64-0 14—10 250—300 »
—440 12—8 250—300 »
—4--0 26—15 129 Bosnyx
—340 10—8§ 250—300 Konyc
—2--0 8—6 285—320 »
—2-0 126 150—190 Boszyx
—1-F0 6—4 260 Konyc
Mapraunesas pyaa -—50+4+3 Mo 200 67 Bosayx
—404-10 38 150 Peuwrero
—25+412 40--50 100—120 »
—20+8 40—50 100130 Mopmenb
—1648 40—80 60 Boanyx
—1242 30—50 110—-140 Pemwero
—10+4 20 182 >
—8+3 40—80 60—70 Boznvx
—8-+3 30—40 100—140 Iopiuess, pewero-
—5+0 30—50 120—140 Boanyx
—4+40 618 240—350 Konyc
—440 35—40 120—130 Boanyx
—34+0 1015 225250 TMopwens .
—3+0 7—18 240---350 Kohnye
(10—15) *
—3--0 8 180 Bosnyx
—2-E0 6—14 250—350 Kouye
—1+0 4—5 350 2
3oaotodocHe necky (poc- —14}-0 15—30 125—180 Jnadparma
CHNB) — 5—7* 180—250 »
Jlexanwe XBOCTE amamb- | —I16-4-8 50—60 120—140 Juadpparma
ramarHu —8-+4 30—40 220—240 »
—0,2 J—4 350 »
OaoBsiHHEE H OJ0BAHHO- | —16-48 50—70 140—190 Jnacpparma
BOL(paMOBHIE POCCEINH —8-+-4 30—40 200—240 »
—104-6 25—28 180210 Tlopmene
—6+-1,5 16—19 150—205 »
—1,5 10—15 240—285 Hunagparma
OnoBAnRan pyaa —154-0 12—14 250 Hnadpparma
—3+40 10—12 250—280 »
—2--0 5—8 350 »
—240 13—14 250—300 Konyc
—14-0 8—9 280—300 Jnabparma

* [lepeqHCTHA KOHUEHTpaTa.
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Ta6nuuna 128

KpynsoCcTs M BHCOTA MOCTENH OTCAROYH BIX MAIIHN

O6uas HEKVCCTREHHAA NOCTEND
Kpynnocts BEICOTA
Pyma DYAB, MM MoCTeH,
MM KpynHolTs, MM | BucoTa, MM MaTepuan
JKenesnas | —50+8 (10) 150—250 He npaMensiercs
—8 {1043 (2) | 120—200 35—25 80100 | Borarsle KOMuEHTpaTH
—3({2)+0 100—150{ 18 (15)—12 50—80 Boraras wmapTHTOBas,
remMaTMTOBas WJH Mar-
HETHTORAS pyaa
20 (15)—12 (10))  30—80 | To e
6—4 10—50 Merananyeckas
Apo6b
Maprame- | —50--8 {10 150—300 He npumensiercs
Bas —8(10)+2(2) | 100—200 To e
—4 (2)+0 120—150 15—12 40—80 BoraTtele  KOHuEHTpa-
TH HAY Mapraniepas
yaa
100—1201 12 (10)—8 (5) 35—70 0 e
3onotonoc- | —8 (10)+3 (2) — 16—10 (12) — Boraras remaratoBan
HBIE TIECKH pyaa
(pocewnn) | —3 (2340 — 3—2,5 80—100 | Merannnueckas
Ipobb
Oacsguunag | —8 (1043 (2) | 100—140 18—12 60—70 OKaTanuas  TeMaTH-
TOBan pyad
—3(2)10 130—180 6—4 80—80 Meranmiueckas 1poSh
B OCHOBHOM
u 15—20
B Iepe-
YHCTROH
OnepanuAx
OunoBoco- — — 18—12 (16} 50 [ematsTOoBaf pyaa
Iepikauye
TRCKY
{pocchiny)

Bropoe yeloBue onpeagisel  3asHCHMOCTE
{371

n <2 1340V [Pk (1.84)

Jlis 10CTATOUHO KpYlIHBIX 9aCTHI, Y KOTOpBLX
upc1o  PefiHoabaca NMpu cBoOOHOM NajeHHI
Re = 500, uactora KoJeGaumil NpuGIHIKCHHO
MoeT ObITh OMpefenera 110 gopmyte [37]

n = 100c V'dg (pr— 1) {iuPky, (1.85)
£ie ¢ — KoxpdIuiHenHT, 3HAYEHHE KOTOPOro 3a-
BHCHT OT IMIOTHOCTH H  KPYIMHOCTIE  YACTHL
{c == 20—30); dy — cpeiHHH 3KBHBAICHTHBI
IMAMCTP YBCTRIL DOCTeNH, oM Pp — WMIGTHOCTE
uactiy, e,

Mpunsiteie no Taga, .27 niag paccdHTaHHBIE
no Gopmysam (1.83)—(1.85) x0a1 w wuactoTa
wonefanui Tradparyol TOMKAL OWTh YTOUHRHK
OMBETHRIM HYTEM.

52.

IlpH perysHpOBaHHA BHIXOAA MOJPEIUeTHOTO
NpOAYKTA ONNHAKOBBIX pe3yNbTATOB MOMKHO
JoOATBCA H3MEHEHHEM KaK YacTOTLI, Tak I pal-
Maxa KoJeGSaHuit (xoJa AuagparMel, OOPLINF,
peleTa).

Toamuua mocTeawu NpH OTCAIKC
KPYDHOTO MaTepsajda INPUHHMAETCA pABHON
5—10 anaMerpamM uHaufoAbIIMX YacTHil B OU-
TaHHIL.

Ilpn oTcajxe ¢ HCKYCCTREHHOH mocTrelbio ee
BHICOTY [pRHHMAIT ¢ VYETOM BLIXOjaa MOJApe-
UIETHOTO NpoRYETa, Hem Goabme  TONMLMHA
HCKYCCTBEHHOH TIOCTENIH, TeM MEHhIe €€ Npo-
nycxHas cnocoSuocth, 11 macopor. B casasm
C 3THM TIPH OTCA;IKe GOraTHX pyl (npH 60JABLIOM
BEIX0JE NOAPCWICTHONO NPOAYKTA) BEICOTA UCKYC-
CTReHHOH mocTedn AoMXKHa OBITh MEHbLIe, YeM
opll OTCajke pPyI C MalhlM BBRIXOLOM KOH-
neHTpaTa. ToJuiHa HaAT0CTeNLHOMO CI0a OOBI Y-
30 v 20 paa GoAbire, HeM MaRCcHMaNbHa® KDPVI-
HOCTE HACTHIB! [HTAHIA,




Tatawuwa [.29

Pacxoib Bogbl NPH OTCaAKe

CrepocTh
Kpynuoocrb, OBwhi pacxog, Pacxop moape- ABHIKEHH A
Pyaa MO BOIEL MY/T WETHCA BOAI, NOApeIeT-
i MET Koit BOALI,
cmM/e
Heneanas —8 (10)-+3 (2) 6—8 5-7 0,10—0,15
—3(@2)+0 4.5—6 3,5—4
(oxono 3) ** 0,20 35
Mapranueas -—50-+8 (10) 3,5—4,5
10 5,5—8.5)* 3,5—-4.5 —
—8&(10)1 3 (2) 4—5 (no 6—8) 45 —
—3 (20 4§ 3—4 —
JonoronocHbe necks | —8+3 (2) — 1,8—2.3 0,3—0,6
(poccrini)
Caoeaunas —8 (103 (2) — 2,4—3,6 0,2-04
—3 (210 — 4,5 ,

* A MawuH NopwHeBof H ¢ NOABIKHBIM PEETOM.

** Tan GecucoplHeBod MauidHBL.

B KauecTBe HCKYCCTBEHHOMA MOCTENH TIPHME-
HAOTCA PylHbe KOHIEHTPATH COOTBETCTBYomek
NAOTHOCTH H KJAaCCHPHUWPCBAHHHE N[O KpPyn-
1OCTH, CTajbHAafA Apofb, YTHKEJNCHHhIC PE3HHO-
BHE KYGHKM M ApyTHE MaTepHaNbI.

prl‘[HOCTb HACTHALL HCKYCCTBEHHOﬁ TIOCTEJH.
- A 5 e

nprHuMaeres B 2 6OJIbI1E MAKCHMAIb-
Aot RPyITHGETH oforamaemMol pyan,
a [JOTHCCTbD — HE MEHEe TIJIOTHOCTH KOHIEH-
Tpata (Tamenol dpaxuun). B orgenbnnx
CAyMASX B 3ABUCHMOCTH OT TpailyJIOMeTPHYe-
CKOTO [ JSHCHMEeTpHUeCKOro COCTABOB Pyl
KPYHMHOCTL  UACTHIL HCKYCCTBEHHO#  TTOCTETH
MOMeT ObTb BHOpPAHA BHIC HAH HHXKE YKA3aH-
HBIX IIPEeIENOB,

PopmMa Y4aCTHIL HCKYCCTBEHHOH TIOCTEAH OKa-
3biBaeT BJAHHHHE HA BHIXOJ MOIPEIUeTIOro TUpo-
AYKTa, KOTOPHH 6oAbiue AT chepHiecKHX 4a-
cTiill {Ipofb) M MEHBLIE AASA Py/AHBIX TACTHIL
Henpasdiabnof hopMEL.

HeKoTopbie MapaMeTps MOCTEAH TpOMBILIEH -
HHLX OTCA;J0YHLIX MALIKH NpuBejensl B a6t 1,28,

CKOpPpOCTE BOCXOJHmMEro No-
TOKA NOApPCWETHOHR BOJIB O0A0T-
paeTcs 3KCIepuMedTalbHO. [Ipi ee yBeaieHun
TIPONCXOANT, KAK NpPABHJIO, YMCHBIUCHHE BbI-
XOAA TOPEUIETHOIO TPOAYKTA, NOBLIIEHHE €T
KaueCctBa E BLIHOC B XBOCTB TOHKHX YacTHI
GOJMBILOA  ILIOTHOCTH. Y MEHBIICHHE CKOPDCTI
NPHBOIHT K OOpPaTHBIM pe3YIbTaTaM.

ITpan ofioralmesnn MeNKHX H TOHKHX UY2CTHL
KojcGanie pacxola MOAPeIieTHOR BOJLL MOMeT
(pHBECTI K WUOJHOMY HADPYIIGHHIO TpOIecca
orcaiku. IloaToMy pery/inpoBaHHC CKOPOCTH
JBICGKENNA MOAPeeTnof  BOAW TpH  OTCAJIKe
MEJTKOTO H TOHKOTG Marepiada [OaMHO IIpo-
H3BOANTHCS Haubo.1ee TmaTeabHo. B wacTHOCTIH,
CIOeNyeT N36eraTh UCHOIB30BAHUA IS pasrpys-

HO IMPEBBIIATE

KH TopelleTHH X MpOAyKTOB Hacajok GoAbHnX
pa3MepoB, NPH KGTOPLIX BO3MOMHHE CYILECTBEH-
uble KosefaHus OfINero pacxola BOAH, NMOJaBae-
MO# 1107 peweTo, ¥TO HEH3GEMHO BHI3BIBAET
3HAMUTEAbHEIE KoJeGaHus CKOPOCTH BOCXONA-
MErv noToka noipeiersoll sogst,

Cpeaghue flaHHEIE 110 Pacxojy BOAB NPH OT-
cajike PasAHYHKX PY] NpHBeJeHH B Taga. 1.29.

Pasxumenne NHTaAaHHA He AGIK-

VKT =201 (no . macce).
B TpoTHERDN T Cyude B OTcajounofl MaliHune
co3faercd TOPH3IOHTAXNLHMN TTOTOK ¢ GOJBLIIOH
CKOpOCTLIO, KOTOPHIE B3IMYYHBACT HaHOCTEJb-
HHE CI0H K HApPYWACT NpPOMCXOASHIEE B neM
pPACCIOCHHE UYACTHII,

Boabias ckopocTs nogpelleTHoH BoIL Takxe
NPHBOANT K 3HAYHTEILHOMY YB2IHUEHHIO CKQ-
pOCT[{ TOpP[3OH’Fﬂ:1bHOFO IIOTOKa B INOCACITHHX
KaMepax MaIlHH K BBIHOCY MENKHX 4acTill
foMbuwi [JIOTHOCTH B XBOCTHL,

§ 3. Orcagounble MAMKHLI

B npaxTnke ofoTalleHHA DYI NpHMeNROT OT-
cajgoyible MAallHHBI, B KOTOpHX KorefaHIta
BOAHOI CPeAt CO3AaI0TCA ABHMKEeHHAMH NOPIIiLA,
PemICta, JnaparMbl MIH MynbeHpyimeld mmo-
Iadell cxaToro Bo3myXa.

Knaccudukaussa oTcajouibiXx MALIHE MO CO-
co6y KoNMefaHHS cpeib B HHX NpHBEIEHA B
tada. 1.30. Tlpu oforawesHH B BO3ZYIHOI
cpelle RPHMeHsIOT NHEEMATHUCCKHE OTCAAOUHbLIE
MALIHUHLIL,

OTcajoyHue MamHHE ¢ mo-
ABHXEHM PeUIeTOM NpPHMEHSIOT I
OTCAJKH MAaTepHala KPYNHOCTRIO 0T 3 Ao 40 My,

Ias oforameHnss MapraHueBHX DYA [prMe-
HAKT MalwHHB ¢ BEleIHM HpHBOﬂHb]M Mexa-
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Tat6nwuma 1.30
KaaccrpHKauMa OTCANOYHBX MALIHH

Cnocot

Kpynsocts obora-
MaeMoro Mare-

pHana, MM
Tun wommma | COSREERE | D000l VAL Obaact mpuse-
cpenn 7198 < DelneTa MaKCH- MHHH-
ManbHad MabHadA
C noxsuxuEM pe- | Nemmenuewm | Pasrpysounum 40 3(2) | Mapranuesas py-
e ToM pemera ycrTpoficTBoM Ja, pexe Menes-
Hadg, BOJALGPAMO-
Basg W Ap.
[Mopinesan IBmxenne™ | Kpynuw#i  npo- 40 2 (3y | Mapranuesas,
nopEs ILYKT — pdarpy- OJIOBAHHAA H

Hnatpparmabas (¢ | Nemxennem | Kpyursi
TOpPH30HTANbHEIM
HIH BEPTHKAJb-
HHM  PaCHOJOME-
HueM JAnacparme!)

JMHI PJIH HJIH

30UHEM  YeTpoil-
CTBOM, MEIKHH — itz

npo- | 15 (30) 0,5
KOHMUYECKMX | I¥KT — BPYYHYIO
pasrpysuu-
AracbparMet | HbiM YCTpOiL-

CTBOM, MCJKHH —

yepes pelrero

BOJMb(hpamMoBad py-

Mapranuesas, xe-
J€3HAs,  OJOBSHH-
Hasg W BoJAbdpame-
BaH pyla, 30.10TC-
cojepXalmue poc-

yepea HCKYC- CHIM, pyAW pen-
CTBEHRYIO fo- HHX MET2AN0B
CTeb MM pe-
eTo

BosgymHo-nyasca- Dynpcu- | Kpynwuerii npo- 4 (60) 0,5 To e

HHOHHaA (6ec- pyloteit AYKT — pasrpy-

HOpLIReBas) ¢ nofaue 30UHLIM  YCTpOH-

HH¥KHMM HJH BO3jlyXa CTBOM, MEJrpl —

BEPXHHM Ppaclofo- wepes  MCKyc-

XKeHHeM  BO3AyLi- CTBEHHYIO NIOCTEIL

HHX KaMmep

ITuepmaTuueckas To xe CnennanbHeMH 13 (25) | 9,5(0.3) | ¥roap, pexe pyla
pa3Tpy30URLIMY

yCTPOHCTBAMH

HHM3MOM pElIeTa, A AR XKede3HbIX Pyl — C HHXK-
HHM, Pa3MHYAOIHeCA KOHCTPYKILHef pHBOAHBIX
MeXaHW3MOB, paaMeDaMHi pellleTa K cnocoGom
€ro YpaBHOBEIIMBAHHA, a TaKke crnocoGoM pas-
TPY3KH TAXKEAHX TpOJIYKTOB.

Manmeb 00HYHO HMEIOT IBYX-, Tpex- H de-
T peXCEKIHOHHbe peliera patogell miomagbio
2,9—4 mM? H foJNee H BHAAIOT COOTBETCTBEHHO
TpH, YeTHpe H NATE MPOAYKTOB OGOFAMEHHS.

TaAMeable NPOAYKTH pasTPYKAKTCA Uepes
perynupyemuie GOKOBHE HAR LleHTPAABHLE HIEAIT
OTCEKOB periera HJH Yepes3 Ie/ab, TPOXOIAIRYID
no peefl WHpHEe pemera, JerkKHe — B KOHIE
MaIHHb Yepe3 nOpor. Burpyskxa Tamennx
NpoIYKTOB H3 MallHHEB NPOH3BOAMTC O0E3BO-
MHBAKNHMH 3JeBaTOPAMH HJH CKPefKOBHIMH
KoHBeHepamy,

Malunbl, Kak npasHac, paGoTalor mpH va-
cToTe KoMeOapmii pemiera B npegeaax 90—
190 mun~1. B nacrosimee spemsi cepuiiHo MX He
NPOH3BOAAT, a4 H3TOTOBJSIOT HEROCPEeACTBEHHO
Ha MecTax.

OrTcangouHas MaMHHAC Tpex-
CeKNHOHHWM TNOJIBHMHLHM pelle-
TOM H BEpXHHM npHBogoM (puc. [.34) co-
CTOHT H2 BANHEI C TeTBIPBMS ITHPaMHJAIbHEIME
KamepaMH, NOJBHAKHOTO KOpoG& C pemeToM,
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NOJBELICHHOTO H& MPYXHHAK-AMOPTH3ATOPAX,
1 NPHBOZHOTO MEXAHH3MA,

Peuero npuBoHTCA B JeHCTBHe OT KPHBO-
MIHIHO-IMATYHHOTO MeXaHnaMa, cooGlaiomero
peweTy ayroofipasHoe IBHMEHHE € TOPH3IOH-
TANBHEIM NEDeMEImEHHeM B CTOPOHY 3aCpY3KH
pyIH MPH Xofe pemeTa BHH3 H Mojadell ero
Bliepe]l TipH nogbeMe BBepX. Boielcrsue artoro
JAOCTHTAETCSl QQHOBPEMEHHO pA3pHXJIEHHE MO~
CTeMH H TIpOJBHKEHHE OTCAKHEAEMOTO MaTe-
pHala Bpoab pelfera. IBHMKENHIO MATEDHANA
B CTOPOHY Ppaarpy3kH XBOCTOB CnHOCOGCTBYeT
TaKXKe HeGOALIIOH yXJIOH (oKoao 5%) Kopofa
H CTYNeHuaToe paclooienHe CeKnuil pemera.

Perynupopanne xofia pellleta [1pOH3BOLHTCH
MepecTaHOBKOM MAKT ¢ KPHBOWHNAMH HA NpH-
BOIHMX JIHCKAX.

TAMENEH NPOLYKT pasrpyKaeTcs yepes wedu
B pellieTe, peryaupyemble KO3mpLKaMH NpH
MOMOMIH  MaXOBHYKOB,

Burpysxa nojpeleTHHX NPOIYKTOB H XBO-
CTOB TPOM3BOAMTCH KOBIUOBHMH 00e3BOXKHBa-
IOIHMH 3/1eBATOPAMH NpPH CKOPOCTH HX ABHMKe-
vua 0,1—0,3 mlc. [las ynanenys: Bogdl ¥ pyabi
MpH aBapHiHLIX OCTAHOBKAX H peMOHTE Ma-
IUAHE B XaMmepaX W GaliMaKaX 3JeBATOPOB
HMEIOTCH CrelHaMbHHE PA3TPY3I0UHBR JIOK,
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Puc, 1,34, OTCap0dIHAA MAIIMHA € TPEXCEKUHOHN M YCTaHOBOUH AT MOMHOCTD TIpHBO-
NOABMEHBIM pelWeTom: a3, XBr:
! — nupaMulafibHafd KaMepa; £ — NOABHMKHLE KO- ;(0 ofia 7
pof ¢ peweToM; 3 — APYMHUHI-aMOPTH3aTOPL, 4 — P o
KpHBOWIHIHO-MATY N HEA  MEXQHH3M] 4 ~- LaTyHR 3/1eBATOPOR .. 2,8
6 — KONeHYaThle PphYard; 7 — TATW, & — pery- FaﬁapnTHme pasmepn MAalt-
JUPOBOYHBIN  MaxoBHK; 9 — TpyGa ANm  nofaud HEl, MM:
noApeuteTHolt BoAwm; [0 -— XsocroBofi nopor; il — ! -
peweTo JUTHHA . 5125
IIHPHHA 3795
BHICOTA 3554
Macea, T. . ., . L. 10,3

Texwndeckas XapaKTEPHCTHKA OTCAROUHOR
MAWHAM C TPeXCeKUHOHHbIM NMOABHAHBIM

pelweTom

PaguMeppl ceKipH pemeta, MM
Uneno cexyufi pelnera
IMuomaas pewera, s* |

Yacrora Kauauui#i pemera, M-

Xon peltteta, mm . , . . . .,
Kpynuoets pyasi, mu i
ITponsBonMTeNBHOCTE, T/

i

900:< 1100
3

2,9
182
10—80
3—35
Ho 25

[TopwHeBHe 0OTcajgouYHBE Ma-
I H H B TPHMEHAIOT Ha HeKoTophx dabpuxax
017 OTCANKH KPYNIHHX H CPeJIHEX KJAACCOB PYIHI,
Onn 06HYHO HMEWT IB€, TPH HJH 9eTHpe Ka-
mepbl. KoneGanust BOJB CO37AI0TCH JBRIKEHHEM
NOPUIHA, X0 KOTOPOTO peryJHpyeTcA SKCIeH-
TPHKOBEIM MEXaHHIMOM,

Kpynatle TAReNBle UacTHHB pasTpyXaloTcd
uepe3 JOBYIIKY, PEryJHPYeMYI0 3aCAOHKON H
HOPOKKOM, # MejJKHe — uépe3 MocTelb H pe-
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Tadeauwuma 1.31

Texnnueckan XApAKTePHCTHKA NMOPLIHEBWX OTCANOYHBIX MalliHH

PaaMep Kamepbl, MM

TTapaMeTpm
520 810 7003 1000 200 % 1200

Yucao kamep 4 3 2
[Liomage oTcaiku, m2 1,6 2,0 2,0
Yactota KauaHMi mOpLIHs, MHH! 200—250 80—150 100—300
Xon GOpIEHS, MM o 40 o 80 Jo 65
Kpynroets pyasl, MM —12+0 ~-30--6 —404-3
[TpOK3BOIRTEABHOCTD, T/Y 2.5—3,0 3,5—7.0 1,085
YeTanoBouHAs MOMHOCTbL  SJCKTPOABHCATE- 4,5 7.0 3.0
ast, kBt
TabapuTibie pasMephl MAlIMHE, MM:

JAHHA 3740 5100 3400

LpHEa 1300 2300 2600

BLICOTA 2300 3200 2700
Macca MammuLl, T 2,8 47 25

weto. XBocrhl (Aerkad dpaKuufA} pasrpy-
HaoTcd  CAMOTEKOM  uepe3  cauBnofi  mopor
mocaenHell Kamepwl.

TexHuyeckad XapaKTepHCTHKA TOpUIHERHIX
OTCaJouMHIX MaliMH NpHBejeHa B Tabn. 1.31,

HopmHeBhle QTCAJ0YHbIE MALHHBLI B HACTOA-
1mee BPEMA ITOUYTH MOJHCCTBIO 3aMeHeHH AHadpar-
MOBHIMH MalllHHAMH, MALIHHAMH C MNOIBHIKHLIM
pelueToOM H BO3NYIUHO-MyJbhCallHOMHBIMH, HMe-
©ompMi  Golee BHICOKYIO YAGIBHYIC TPOH3BO-
JuTeJBHOCTD W MeHBIUMH pacXoX BOABI il JIEK-
TPOSHEPIHU.

AuvapparMoBHE OTCaJOUHBbBC
MauHHB TPAMEHAT LA OTCAAKH XKeldes-
HbX, MapraiueBHX Pyl H PyJd PelKHX Mmerar-
J0B KpYMHOCThio A0 30 MM. OORH H3TrOTOBARIOTCH
C FOPH3OHTAJNBEBIM WJH BePTHKAJbHLIM pacro-
JoKeHHeM AdadparMsl,

AJuadparmosble oTcafoyHble MAlllHHLI ¢ I' O -
pU3OHTAAbLHOH inadbparvMod
(pre. 1.35) nmeor a8e wau Tpr Kamepe. Kove-
6aHuA Boall B KaMepaX OTCAJNCUHHIX MalliH
CO3at0TCA JBHXEHHAMHA BBEPX H BHI3 KOHIYC-
CKHX JHRIL, ofeciednsaeMuiMu odunm (MOI-1M,
MOJO-2M) wnn meyms (MOJ-3M) arcuenTpH-
KOBBIMH N pPHBOANBIMH MeXaHA3MaMH. JIBikeHue
MEXZHH3MA OCYUIECTBAAETCH OT 3JIEKTpPOJABHIZ-
TeJA  Yepe3 WIKHBH # DPeMEHHVID Tepefayy.
Xon KOHHYECKOTO AHMILA PeryJHpyeTcHd NOBO-
pOTOM 3IKCHEHTPHKOBONR BTYJKH OTHOCHTENBHO
BaJa M 34TAMKOH raek, a 4acToTa ero Kaua-
Hull — CMeHOH NIKHBA HA Baly 32JeKTPOIBH-
raTens.

Kopnyc ManAb ¥ KaXI0H# KaMmepbl COeJHHCH
€ KOHHYECKHM JHHIUEM PEIHHOBBIMH MaH KeTAMH .
B Kamepax Ha JIEDCBRHHBIX OpyCchAX VCTAHOB-

T j g & g5
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TaGanua .32

TexHHueckass XapPakTePHCTHKA OTCANOMHLIX MAlllMH
€ TOPR3IOHTAJILHOA pHAdparmod

MapaMeTper MOoI-0,2 MOO-1M MOJ-2mM MOO-3M
Pa3mephl KaMephl, MM 300:< 300 760760 | 10603 1060 | 1060 1069
Yucao kamep 2 2 2 3
PaGoyas naomanp penrer, m? 0,18 1,0 2,0 3.0
Yacrora koteGamui Inagpalver (qau- | 210; 240; 130; 165; 130; 164; 130; 164;
)y, MiH™1 270; 305; 206; 258; 197; 236: 197. 236
340; 380 310; 330 294; 348 294 348
Xon aadparusel (1uuma), Mm, e Gojee 21 40 40 40
KpvIHoeTh PYIL, MM 0,5—8 0.5—15 0,5—1% 0,5—20
[1pOH3BOIHTENBHOCTE, T/Y 0,5—4 7—12 4—30 7—40
VCTaHOBOUHAA MOLHOCTD 3JeKTPOABHIA- 0,4 1,1 22 2% 22
Tend, KBr
FafiapiTHble DA3MCphl, MM:
LJHHA 1060 1950 2550 3850
HIMPIHA 700 1450 1350 1350
BBICOTA 900 2450 2250 22506
Macca, 1 0,2 1,0 1,8 27

HarotoBuTE L

3ason «Tpyz» (r. HuBocHOMpPCK)

JeHbl HHXXHEE (ONOPHOE) H BepXHeE pelueTa,
MEHIY KOTOPBIMH TOMeulaeTcs CHTO (00bluno
meseBlaHoe). Pemeta M CHTO MpHMHMAOTCS
CBepXy JepeBAHHEIMH OpPYCHAMH H KJIHHBAMM
no GopTaM U KpeCTOBHHOH C NOMOmbKY BHHTA
B LEHTpe.

[MoppenrerHas®s Boja MOgaeTcd B  HHKHIOWD
4acTb KaMep MO Tpy6aM OT ofmlero KoMJeKTopa.
JMabaenne Boaw B Koaaextope 0,06—0,2 MIla.

A BHaeNeHIS KPYNHOrG HAaIpeueTHOTO TH-
MENOr0 MPOJYKTA NPefVCMATpPeHA YCTRHOBKA
CcAelRadbibiX JOBYILIEK, XBp(:'rb: pasTpyxalic
CAMOTEKOM qepea CALBIOM l'[OpDI' B KOHI[e
MalinHLL.

B mnocaegnee epoms SuahpaTMoBble OTCARON-
HBle MALEHB MOJe PHIEIKM pOBAHb, YTO MOIBOJHIN

R SHAYHTENLHOH CTeNeHH YCTpaHHTb HX HEJLO-
CTATKA (11ePaBHOMEPHOCTh NyJabcanit No mio-
LiagH OTCATOUAHX Kamep, TPYAHCCTb pasTpy3Km
TXKe X HaApelreTHBIX KOHIEHTPATOB H Ip.).

TexHHuecka® XapaKTepHCTHKA OTCAAOYHBLX
MaliHH C TOpH30HTAaABHOH Juadparmoil nphee-
nena B Tadm. 1.32,

Jnacdparmosble 0TCaA04Hbe MALIHHEI € B ep -
THKAaJAbHOH JAHadparmofl umewr
IBC HJW YeThipe KaMephl C NHPAMHIAJbHBIM
IHUIAMY, pa3lefeHnble BEPTHKAALHOH Tieperc-
poiKoit, B CTeNKy KOTOpOH BMOHTHDOBAHA
rHOKO CBx3auHaf ¢ Hel MeranJHdYeckas JAnad-
parma, coBeplualomas BO3BpATHO-NOCTYNATENb-
Hnoe JBHXeHue. Onn IPHMEHATCT [J1AaBHbLIM
06pa3oM H& Aparax I oforaicHHs pocchined,
HO MOCYT GBiTh HCNOAB3OBAHH TaKe Ha Mpo-
MBEIBOYHELX YCTAHOBKAX H 000TaTHTENbHBIX (ab-
pHKaX.

YUeTwpexKaMepHasa Inadpar-
MOBaf OTCAajAOUYHAR MaWIHHaAa
MOJ-4M (puc. 1.36) mpepcrasasger cofoit ase
COeIHHEHHBIE BMECTC JBYXKaMmepHEIe MAllEHHM,
Kaxjgas 113 KOTOPBIX MOXeT paﬁOTﬂTh HE3aB!L -
cuMo Apyr ot Apyra. OHa COCTOMT H3 KOpiiyca,
D43IesIEHHOTO Ha veThIPe KaMepwl, JBYX He-
JABICHMLIX [ DHBOJEBIX MEXAHI[3MOB (pe,’lyKT(}pa \

Puc. [.35. JInadparmopasl oOTCANOYHAA  MAWHHL
€ TOPH3OHTATLHOH aHadparmoin MOJT-3ImM:

7 — Kopnyc: 2 — KOnN4ecKoe JAHHUe; § — Aua-
thparma; 4 — CuTO; 5 — Pasrpysouuce  Yerpod-
CTBG, 6 — SKCUBHTpUKOBLII Dpusoj; 7 — 3arpy-
300HbA enob: o - GanmaHCupHa#A paMa; ¢ — Kpe-
CTOBHHA ¢ BHHIOM A5 3aXHMa pewera; f¢ — pac-
ramkg, {{ — nopor; /2 — DPUBORHOR weus; 13 —
Gadka; 14 — sdAexTpopsuTaTeAk; [5 — oOTeKaTedn,
I6 — pellleTto As5%  papHOMeDnoerd  pacipelCleHHs
HeryceTeeHHoft mocTean; {7 — paclopreie NOCKH;
18 — KJuHby
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Phc, L1.36. Aduadparmoban oTcapouHad MaMIMHA
€ BEPTHKAMbHBIM  [PacmolloXeHHEM aHadparM el
MOI-4M:

/ — Kopnye; 2 — pellleTo AAS DaBHOMepPLOTO Dac-
DPENeMeHHA HCKYCCTBEN IO mocTeN n; 3 ~ cuto; 4 —
NOANEPKHBAIOLLEE DeWeTO; § — KPecTOBMHA ¢ BHA-
ToM 5JAn samNHMa PeWETa; 6 — PesHHOBOE HOUbLLO;
7 -— puagparMa; § — ofTexaTeau; $ — Tpanepca;
10 — nwpaMuganbuce fHALLE; /] — PEAYKTOD; 12 —
INEKTPOABHTaTEAb; /3 — My®Ta; {4 — KARNBH: 15 —
PacnopHele AocKH: 16 — pParpy3ouiae yCTPONCTRO,
17 — nopor

b8

B B

3JIeKTpoABHraTesq, NepefiHelt H 3annel Tpasepc
H COSJMHAMIMX HX TAT), MOAPEIMETHOR paMmbl,
peneT, weJeBHANOTG CHTA H  PadTpy304HLIX
yerpofiers. JuadparMet B TopUOBEX CTeHEaX
kKamJof KaMepwl COEAHHEHB € KOPIOYCOM THE-
KAMH MaHKeTaMmil K NPHBOAATCH B ABHMKEHIe
OT FIeKTPOABHTATEIR Uepe3 'CHCTeMY TRI H
Tpasepc. Opxi DPHBOAHON MEXaHH3M O6CIY-
muBaer Ase qnapparsel. Hleaesnanse cura 8 or-
CAIOYHBIX KaMepaX YCTAHOBJACHM C  He{oJb-
wWwHM YKJADHOM N0  XOLY JABUKEHHA MaTc-
puana,




Puc. 1.37. [Jdpadparmopad OTCANOMHAA MAILIHHA
« Knusaenp» ;
! — pasgenureanHmf  Koampex: 2 — pasjemiredb-

HBe MORaTEH; 3 — OCHOBHOR NoAWMONHK; 4 — pe-
AVKTOD; & — SJEKTPOABHTaTek; & — petlero; 7 -
XBOCTORGR JOTDK, 8 -— OOCayMHBalllan NIOWSAKE;
9 — namepu; IO — muadparma; S/ — pHGpoposly -
AuTenw: 12 — waamam; I3 — LHKAOH; 4 — KO-
neHTpa At wWenot

TexHluvecKkas XapaKTepHCTHKA OTCAJOUHBIX
MalpfH ¢ BepPTHKanbioh anadgparMoll npHeelena
B raba. 1.33.

XapakTepHCTHKA HEKOTOPLX  3apyOeMHHIX
AuadpaTMOBEIX OTCAJCYHHX MAIUHE TpHBCIEHA
B Taba. 1.34.

Mamnua «KagpaeHl» ¢ KpYIIBIM
pewerom (pue. 1.37), npeanasnavennas JAf
oBoTANIEHHA MEJK#X KNaccos pyi PERKRX Me-
TajjoB W DOcCBINefl, pa3leneHa HA CeKTopa
¢ AnadparMamy, PachojloMeHHBIMH ROJ pete-
ToM. MallinHa HmeeT THjpasiHuecKn# npusoa,
NO3BOMAOIIHE [JAABHO pETyMiIpOBaTh 4acTOTY
nyapcausfi M Xol JAHadparm, BpamamoLHiicd
pacgpelesHreNb MHTAHHA H CHeUAalbHOE Pa3-
PABHEBAIOWES CAOH MaTepHana YCTpOHCTRO.

Mamunaa paforaer ¢ GoablMM pasHEKeHReM
nexonnoro nutamna (K @ T < 5) Ges nopauu
nogpelueTHOd BOIK W, MO I2RIbIM (R pMbI-A3TO-
TopHTenR, Jaer GOABIIOH 3 KOHOMHIeCKH T addeKT
npH YUTAHOBKe Ha AParax.

Mamunn «Kansaesns B Coberckom Coioae
SKCHJIyaTprEOTCﬂ Ha HEKOTOPL‘IX 3OMOTOH3BIIC-
kaTeAbHHA datpHRax.

BoagywHo - ARYyJIbcalHOHHBE
(fecnmopMHEBM e} OTCAACUHBE
MaI10HE OTIHYAIOTCH OT APYTHX HCIOAL-

Tacauma 1.33

TexnHyeckas XapaKTepHCTHKA
BHa(parMoBpx OTCAJOYHHX MALITHH
C BEPTHEATLHOA nHadparmoi

MNapaMeTpbl MO[J-2IT MOJO-4M
Paavep Kamepnr, MM 1060x 1060
» 1060 * 1060
Yucao Kamep 2 4
Pabouan Toniage pe- 2 4.0
wer, m?
Yactora  rojefaHuil 197 126; 170;
IracparmMel, MHH ? 207; 248;
302: 350
Xon nnadparmbl (Tpa- do 75 Jo 75
BEpC), MM
K. pyHnocTb PYAE, MM He 30 0,5—30
TTpOH3BOAHTENBHOCTD, Mo 26 20—55
T/4
YCTaHOBOYHAS — MOOI- 2.8 2% 2.2
HOCTH  HIEKTPOABHTE-
Tens, KBT
laapuribie  pasme-
pHl, MM
IapHA 3230 3500
LHPHEA 1520 2600
BHCOTA 2950 2100
Macca, T 2.0 3,5
Hsrorosuren 3amon «Tpys»

(r. Hosocutupcek)
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TaGauuna .34

Texnuueckas xapaKTePHCTHKA IHAGPArMOBLIX OTCAJOYUHHWX MAMIHH,

BEINYCKAEMMX 334 pybexom

IMoxz3aTenb M-8 «Benar» «leHBeD» «Canas «PemMep» <K nusnenz»
Pazmepu kame- | I1067x | 4603<300; 450 800: |50 800 | 15256 1675 | Muamerp
PH, MM w 1067 500 400; 600 900; 7101000 peltiera

630 500; 7503900 3600; 5500;
630 860 7500
IMaoman petie- 4 0.25—1 0,37—4,2 — <8 4; 95 224
Ta, M2
Yucdo Kauep 2—4 2 - 6 3—4 2—3 12
Yacrora  koseba- | 125—1565) 150—330 150—300 — 400 <80
HMA Jnadparsel,
saR™?
Xen suadparvel, 6—76 — — — 1,5 —
M
Kpynuocts py- | =16 (30) 1—40 — 0,5—10; <22 —
Ibl, MM 10—40 ‘
IIpoussoauTeas- 35—45 — 0,6—80 — 50 -60 19—350 g
HOCTh, T/u
KonerpyKTiBHbIe Beptu- | [Tyvascupvio-| Cnelnans- — 2 akcnen- Kpyraoe
©COBEHHOCTH Kasibnas | mas nojaual HHHA kna- TPHKA, CO- peleTo
qia- NMogpewier- | naH, pery- 06 A KT HE
tpparma HOft BOAL! JHPYOMHR pas3Houa-
POROJIKE- CTOTHBIE KO-
TEJIBHOCTE nebanusa
BCACHIBAHNS nHapparse
Harorosutens «IO6ar, «Begary, «Jdensep», | «Canan, «BeMKO», Y. H. C.,
(mpma, cTpana) CIIA Beanko- CIIIA [{{Benusn CIHA; Hugepaauant
GpHTAMHST «3ubirex-
Huky, PPl
«BecTes,
Benanko-
OpuTaHuA,
«lQHNTeK»,
Gdpanung

30BAHHEM CKATOrG BO3yXa AT4  CO3JaHHA
Konebanuid BOIM B OTCAMOYHOM OTASJSHHH.
Malmyb UMEIT BO3AYILIHOE M GTCAAOYHOE OT-
AeneHns u cHAGEHB yHHBepCaJAbHLIM [pHBO-
7oM, DfecleyHBAKIIHM CHMMETPIYEBIN d acHM-
MCTPHUHBIH IINKJB  QTCAAKH H BO3MOMKHOCTb
PETYAHpPOBAaHNA NOJauH BO3AYXA B KaMepsl

Bosgywmesce oTAefelde  pacloNOMeHO MOA
PeLeToM (OTIM-12—0IIM-15, OriC-12—
OIIC-24) uau c60KY 0T aTcaJOMHOTO oTiedenn
(OTIM.22— OIIM-25). B mnocneadeM  ciayuae
OHO OTieJed0 BEepTHKAIBHOH Neperopojxofi.
ITpi1 G0KOBOM PACMOMOMKEENH BO3YIUHBIX KaMep
PABHOMCpHOCTb NyJAbCAHA BOAB B OTCAA0YHOM
OTJeeEMH COXpaHAeTcd NpH LIAPHHe ero Iie
fomee 2 M, CwaToii BO3JyX MOCTYH&ET B BO3-
IyIIHOe OTAEACHHE MepHOAHUYeCKH Yepes myab-
CATODE (30JOTHHKOBLIE YCTpOHCTBA) pOTOPHOTO
THM&, YCTAHABIHBACMbIE MO OTHOMY Ha KaXayio
KaMepy; TaKXe MePHOAMUECKH BO3AYX BHINY-
CKALTCH M3 BO3AYIIHOTC OTASNEHHA B aTMOCHCDY.

60

3a 1 o6opoT HyascaTopa coBeplueTcH NMOMHER
ILKJ OTCagKH.

ITpu Baycke Boaayxa ypoBeHb Bogbl B BO3-
AYIIHOM OTACTEHHH MNOHHMAETCA, 4 B OTCAJNO0Y-
OM — NOBLIWAETCH, 3 NPH BbHycKe BO3JAyXa
8 atMoctepy NpouCXOAdT obpariiee SBIEHAA.
Buraropapst 3ToMy coBepmawdTesl KosefarebHble
JBHMEHHA BOIb B OTCAACYHOM OTAEMEHHH.

TlvabcaTop COCTOHT M3 Kopryca (B dopMe
UHJIMHIpa), BIYCKHOTO NaTpyka ¢ JIpOcceib-
HOMl 3aCAOHKOH, BaJa, 30A0THNKA H KPHIICK
€ NOAWIHNEHKaMu. B xopnyce DomemeH poTop,
pasjlelcHHBIH TpojoJbHOR neperopoldke#d  Ha
JBe TOJOCTE, HMelomue OKHa JJIT BOVCKA BO3-
AyXa B BOAYUIHOE OTHeJEHHE 1| BbIyCKa €ro
B atmocepy. Ilpn cosMcineHME cooTBETCTBY-
IOMKX OKOH KOphyca B 30MOTHHKA NMPOHCXOJHT
BIYCK HJH BHIIYCK BO3ayXa.

lgm'op IPHBOAUTCA B JBUIKEHHC OT SJBKTPO-
NpHBOAA C pPETYAHpYEMOfl YacTOTOH BpaIeHHs .

aBJeliHe H pacxofl BO3AYXA, MNOCTYNAKOULEro




B BO3AYIMHGE OTICJAEHHE, PeTry.AHpYIOTea HHAL-
BHJlYaJIthIMH ﬂpDCCEﬂbHHhIH 3aC{ICHKaAMH,

B CCCP, corsaceo TI'OCT 1033—79, nas
ofoTallleEks pyd CCpHITHO BBIMYCKA10Tea Gec-
TIOpLEHeBBle OTCA0UHbIE MAUTHHLI IBYX THIIOB —
OIIM asas oTcagku MejKoro mateprala (ao
4 mM) 1 OIIC gna oTcagku MaTepuasa cpefacH
xpynHoctH (a0 30 mm). Kpome yxasanHmx u3-
rOT2BJIHBASTCH TaKme MallHHA JJIA MatepHadta
kpynuocrhie cenme 30 MM (MOBK-8C). ¥ Beex
OTCAJOYABIX MalllHH AJ5 MeJIKOro MaTepHana
pasTpy3Ka THAMENOTO LPOAVKTA NPOH3BOIHTCA
uepe3 MCKVCCTBEHHYIO (IGTH ©CTCCTBEHHYIO) TIO-
CTEb.

TeXHuUecKast XapaKTCPHCTHRE GRCNIOpIlHEBRY
GTCAMOUHBIY Mallinn lpliBedeHa B Ta6n. 1.35,

Otcagouynana wMamuuna OIIM-13
{prc. 1.38) nmeer kopnyc, coctodminil H3 Tpex
OTZEJMbALIX CEKIHil, BHYTpH KOTOPHIX pPaBHO-
MepHO IO Beed WJOUIAAI pemreTa pas’Mellelio
NpOTOUHOS YCTpOHCTBO COTCBOH KOHCTpYKUHH,
ofipasyiolllee Bo3IylWiHoe oTgeeHue. Hax mpo-
TOUHBIM YCTPOWCTBOM Ha ICPEBAHHBIX §pychax
VCTaHOBJABHO pelleTo ¢ paMol u Tpadaperamn
75 YRAAJLKE HCKYCCTBERHOM noctedi. Boznyxo-
COOPHHK pacnocioed Cc6OKY QT orcajoqnod
KaMephl. B npxHeft yacTh Kamep CMOHTHPOBAHLL
TIIPOUMKACHL! AA pasTpy3KM TNoJApelieTHbIX
BPOAYKTOB.

Portop nviabcatopa NPHBOANTCH B JIBHMKEHIe
or anektponpueoxa IIMC-10, cocTosmero k3
JBHTATENR, 3AEKTPOMATIIHTHOH My(Thl CKOdb-
WEHNA, TaxorenepaTopa, 6JoKa ylpaBJeHHA
E NepeKTIoyaTe]sl CKGPOCTH, TO3BOASINErD 1a
XO0Y DPerylnpoBaTbh HacTOTY H pasMax Nydk-
canHi BO3AyXa.

Mamwnam - O[IM-12, OIIM-14 g O[IM-15
HMEIOT TAKYIO e KOHCTPYKuHIK, OTJIHUafACh
oT OITM-13 toubKo KONHYCCTBOM Kamep.

Maummam OIIM eemyckaior npasoll u Jnesofl
CcOOPKH B 3aBICHMOCTH OT pacnoJoieHHs
BO3ayxocGopRIKA.

OTtcapounad Mamuuna OIIM-25
(puc, 1.39) umeer GOKOBOE pacmofoxeRHe BO3-
AVIUHBIX KaMep, KOTOPHE OTJEJeHBl OT OTCa-
JOYHOIO OTAeAEHHS MNPOLOJALHON NeperopoiKkoit
C KalreoBpasHblM O6TeKareleM. Koprnyc ma-
WHHLL cOBpAH K3 NATH OTAGNBHBIX YHHGHIH-
pPOBAHHHIX CCKUHMH (KaMep), KaxJafd U3 KOTOpHX
CHafMEeHa CBEMHOH Kaccerofl ¢ 0rcajJlouHLIM
pelreroM. Kaccera yCcTaHaBARBaeTCA Ha ONOp-
HEle JepeBsinEHe Spyebd W 3akpenasiercd God-
Tamll. B HHHell yactH KaMephi CMOHTHPOBAHLE
pasrpysowable Hacalikd KN THAPGHHKAOHBL
HacToTy nmyJdbcanpil BO3LyXa perynpyioT CMeH-
HBIMII IUKHBAMH MpHBoja IyJbcaTopa. Maiunua
cHabMena aBTOMATHYECKHM YCTPOHCTBOM (Jat-
YHKGM 34TPY3KH), 0fecleuHBAIOLIHM OTKIKUEH e
TOAAYH BO3AYXa 11 OCTAHOBKY MallMHBEl TIpH
OTCVTCTBHU MuTaHdf B TeueHHe 10 MHH H Ootee.
YipaBaeHHe MalUHHOH MPOHZBUAHTCH € MYJbTa
IH QHCTIeTuepcKoro nynKTa. OHa MOmeT pa-
GoT4Th B pYYHOM I aBTOMATHYECKOM peMUMax.

Orcajgounas wvMawmuma OlIM-35
{puc. [.40) orauuaercs ot mamnHel OIIM-25
NoIpelieTHbiM pacIoMOKeHHeM BO3AYIIARX Ka-
MED, paiMemeHHbLIX 10 TNEePHMETPY KaKJIOH
H3 TATH CeKNHMH H Ofpa3yRlX NpOTOUHOC
verpoficteo  anddhysoproro THna. COOKy Ma-

IIHHBL PACMOJCHKCHBL BO3AYIUHbBIC TYJIbCcaTOPLY
H BO3YX0CcOOpHHK. Bpamenue poOTOPHHX 30-
JOTHHKOB-MTYJIBCATOPOB OCYICCTBIACTCS OTTIpH-
Bofia IIMCM-10 ¢ mydmoh ckolbxCHHI uepes
KJIMHOpeMeHHyI0 Tepenauy. CHafieHHe Bo3-

AyXOM  MOKeT OO0eCleuHThb  BO3NYXOAYBKd
TB80-1,4 ¢ mogaveit 5000 mM¥/y u MOmMHOCTBIO
npuBefia 100 xBr., Ilognexamuit orcaike

MaTepHall OCTYIAET HA JIOTOK C PACCEKATE AMIE
H pﬂCﬂpeaE.ﬂHCTCﬂ no U.[H[’JHHQ OTCH,![O‘-IHOI‘:I
KaMepel,

OTtcafoudans Mawmunwa OIIC-13
{puc. 1.41} uMeeT IONpeIIETHOE PACHOJIONKEHHE
BO3AYUWHOTO OTAEACHHE i TPH [PEMOTOUHBE
OTCAM0UHBIE KAMEDPH], CMOHTHPOBAHHBIE 10 JMHHe
MaleL, TIpoTounas gactb coToBoll KOHCTpYK-
UKH pasMemeHa Iojl pellieToM Mo Beefl eTo naio-
majgn. Pewera yCTAHOBAEHL Ha JepeBAHHBIX
NDACTABKAX, TO3BOIAIOMEY H3MEHATh  Yyrogr
HAKJIOHA 1I YILIOTHATL MX TO NepHMeTpy.

Mawiuna ¢natCHA ABTOMATHYECKUM YeTpoil-
CTBOM JJIfl  pasrpys3xM TaxeabiX dpariui,
BKJKUAIOUNM JOHRYK TOPHIOHTANLHYIO Wedb,
NepeKpHBEAEMYIC DEryANPYEMBIM TUIOCKHM Llfi-
GepOM, H ABTOPETYJAATOD ¢ NONJABKOBEIM JaT-
YHKOM, TOMEMEHHEM B /07 0foraulaeMoro
marepana. Buirpyaka THXeARX NMPOIYKTOB k3
MalipHb MPOH3BOAMTCA JONACTHRIME paarpys-
YAKAMH.

Mauwpna octamena yHubHIHPOBAHHEIME BO3-
AYWHEMIL NYJAbCATOpaMH, DOZBOJSIOMIUMHA 6e3
OCTAHOBKH €€ H3MEHATL QACTCTY NyAbcannii
BO3AyXa H UMKA orcaakd, Jas crafuanzamus

YACTOThl BpalmeHHA 30JCTHHKOB NpHMEHASTCH
PeAYKTOp < MepeJlaTounhiM HYHCAOM, PDaBHBIM.
14,31,

Mamunet OIIC naroToBAfiOTCH € ABYyM#
(OINC-12) e yerwipbms  (OIIC-14) KamepaMmu,
PACTIONIOKEHHBIMH 10 AJINHE MAlUMHB, 3 TAXKAE

C HeThIpbMA KaMepaMu 6oJblled  WypuHLI
(OT1C-24),
Ortcajgounad MamwHueEa C MIO-

TOCTPYHHLIMHE NPOTCYHBEMH Ka-
mepamu MOBK-8C (puc. 1.42) umeer noa-
PEIleTHO® pACNOJOMEHHe BO3AYIUHHIX XaMe]D.

Orcagounoe oTAeNeHEe GOCTOHT H3 ABYX Cek-
uuii: nepeas Maomafiblo 3,0 M2, a BTOpast —
5,0 Mm% Pewera uMeRT otBepetHa [0—I12 mm
H YCTAHOBJEHBL MOX yrioMm 1—2°,

[Tom peweToM mallpHbl 110 Beefl nJaomait:
YCTAHOBJICHH BEPTHKANBHLIE TpyOM C Hudiy-
BOpaMl‘I‘ COCAHHAKII & Hanpememoe OTAETeHIIE
C HUXHCH 4acThi0 NOAPEIIETHOTO OTACSICHHA.
¥ ocHoBarRHR IhgPy3opOB TpYGH CCeAHBEHD
TOPHIOHTAABHLIM JIICTOM, KOTOpbifl NMpuBapeH
K HMM TFepMETHYECKHM ILUBOM.

Bosgyx 13 300THHKOR [OJAETCH MO JIHCT
B DpUCTPAKCTBO MexAy TpySamu. Diaarotaps
Andiby3opaM 1OCTHTaeTCH PABHOMEPHOCTh KO-
deannit BOABR B OTCANOUNOM OTAGNEHITH ¥ XO-
FONICE pa3PLIXJICHHE MOCTeqdH, yT0 GAarenpusr-
HO CKa3kBAeTCH H4 TEXHOMOTHYECKHX TNOKAa3a-
TesAX OTCAAKH. Pasmax KojefaHKH Boawl pery-
AHPYETCA KOJHICCTBOM [I0AARAEMOID BOZLYXA.

Orcagka pyIe NpON3BOANTCSA C eCTECTBEHHOI!
IIOCTEeNILIO. pr[]Hb]e THXeJable YacTHULI p23‘
rpyaTed qepes wuGepHOe YeTpoHCTBO, 4 Med-
xne — yepe3 pewero, [lojpeweTnHe H Hajpe-
WETHBE TAKEIHE MPOAYKTH BHIPYKAIOTCA M3
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"Ta6muuwa 1.35
Texnnveckaa xapaKTePHCTHKA

BO3AYIIHO-NYJILCAHHOHHLX (6ECNOPIWHEBLIX) OTCANOYHLIX MALIHM

TlapameTpnl OlIM-12 OTIMm-13 OTTM-14 OTIM-15 OTTm-22
Paameps OTCaZOYHOM CEKIMH
‘{KamepH), MM:
WHPHHA 1250 1250 1250 1250 2000
ITHHA 1000 1000 1000 1000 1000
Mnomage peiera, m? 2.5 3,75 5 6,25 4.0
Uueno cexumil (Kamep) 2 3 4 5 2
Yacrota  KojgefaHHH  BO- 110—350 110350 110—350 110—350 142
. Oel, mup~t
AmnauTyia xomefamuii  Bo- Ho 150 o 150 Ho 150 5—100 3—60
BB, MM
Patouee pamnenue BosLy- 20—50 20—50 20—50 20—-50 30—35
xa, klla
Pacxon, m*4, He Gogaee:
BO3IyXa 600 900 1400 1400 1600
nejpellieraoll BOAH 60 80 90—140 130 150
Pazmep meneft cetkm pee- 3(5) 3(5) 3 (b) 3 (b) 3
Ta, MM
Kpynuoers pyas, mm, He Go- 4 4 4 4 4
.JIee
[Nponseoaurenniocts, T/u, e 25 40 50 55 40
Goaee
YCTanoBouRAs MOIHOCTE 1,6 1,5 1.5 1,56 2,2
3JEKTPOJBHIATENS] NYALCATO-
poB, KBT, He GoJee
TaGapuTnme pasmepb, Mm:
ILanHa 2790 3810 4830 5840 3300
MpHHA 2480 2480 2480 2480 3100
BEICOTA 3300 3300 3300 3300 4300
Ma)cca (Ges anexrpoaBHraTe- 47 6,5 8,30 9,75 6,14
.as), T
Harpyska Ha omHOpHY® KoH-
' CTPYRUHEK, T:
CTaTHYEeCKas 90 13.0 16,0 20,0 14,5
AHHAMHUECKAS BEpPTHKaMlb-
Has 0,64 0,96 1,27 — 3.0
.Hsroroburens MamuHocTpoHTenbHEH 3aBog uM. A, A, Huxoas- 3aBof
ckoro (r. Hopoyepkacek)

* H3reTaBiIdBaeTes M0 HHAMBHAYANbHOMY 3aKa3y.

KaMmep KOBIWOBLIMH OGE3BOKHBRIOLIIIMH 3JCBa-
TOPaMH, a XBOCTh — 4epel cjHeHolt mopor
B KOHIE MalluHbl. MalliiHa cHaGMeHa aBTOME-
THYECKHM YCTPOHCTBOM [/ BEINYCKA THKEJEIX
KLYOHBIX IpOYKTOB,

3apyb6exuHe 6fecnopmHEBHE
0OTCANOYHHE MAIWHKHB M0 KOHCTpYK-
Ll HMEIOT MHOLO 06IEro ¢ OTeYeCTBCHHBIMH
MaliHHami. B HHX TakXe HCnOab3yOTCH CeK-
HHOHHOCTE H YHUDEUHPOBaHHOCTE Kamep, Go-
KOBOE H TOJPEINETHGE pAacTio/IoKeHle BO3LyIU-
HbIX OTJefeHH l, ABTOMATHYECKUE PASTpY30uHLe
YCTPOHCTBA /IR yAAJEHAA TAXeJHX TPOLYKTOR,
pOTOpHBIE BO3AYIUIHLE MyAbCATOPEl C MJIARHOH
PEryJIHpOBKOl YACTOTH M AMOJHTYRH MYJbca-
UMH, ABTOMATHYECKOE yOpaBJeHHE pa3arpysoy-

H2

HBIMH  yeTpoficTBAMM H DErVJMpOBaHUEM pac-
X0Aa BO3JlyXa B OTCAJOYHBIE KaAMepH,

Orcanounble MallgHBl H3TOTOBASIOTCH (HD-
mami «Ixedppur (CHIA), «Taxy6s (Snouns),
«Begar» (®PT), «lux» (®panuua) un ap.

Maumna ¢upmm «[1MK», TpeAHasHAYEHHAT
AASl OTCAJKH MatepHada KpymHocThio —10 -+
-+ 0,5 MM, ¢ GOKOBHIM pacmoJoXKennem Bo3AYIL-
HHIX KaMep H pasrpysxofl Tamenbx mpojyKToe
uepes TMOCTeNb, HMEET TPH OTCEKa pa3MepoM
2000X 1500 MM xaxapli, O6wasd gaomaab
orcankn 9 v Ilo panHLM HPMB, MPOHSBOAH-
TeJAbHOCTE MaHiHHE cocTakageT Jo 100 1/y
npH pacxofe Bogd 300 w3/4, moanyxa 800 m3/u
H 3vnexTposHeprud 1—1,3 kB1-u/T. laeaenue
Bosdyxa 12 klla.




QITM-23 | OlIM-24 OIIM-23 OIIM-35 * | OIIC-12 QIIC-13 OIIC-14 OIIC-24 MOBK-8C *
2000 2000 2000 3000 1250 1250 1250 2000 2000
1000 1000 1000 1000 1000 1000 1300 1000 1000
6.0 8.0 10,0 15,0 2.5 37 50 8.0 8.0

3 4 5 5 2 3 4 4 2
176 227 316 50—300 | 50—120 | 50—120 | B0—120 | 50—160 ; 57,0; 63; 7E
3—60 3—6¢ 3—60 Ho 60 32—110¢ | 32~110 | 32110 | To 150 Ho 250

30—35 | 30—35 | 30-35 30 30—-35 | 30—35 | 30—35 | 20—5¢ 35—40
2400 3200 4000 4000 00 1300 1760 2800 4000
200 230 270 350 75 110 150 200 200—400:

3 3 3 3 6 3 3 3 3 6 20;
10 (12)
4 4 4 4 30 30 30 30 60
60 60 75 90—125 30 45 5b 100 70—1204
2,2 2,2 2,2 1,5 1.5 1,5 1,5 1,5 2,2
4327 2350 6370 6420 3290 4560 5780 4720 5610
3100 3100 3100 4340 2460 2460 2460 3240 3270
4300 4300 4300 3240 3040 3040 3040 3230 4140+
8,61 11,0 13,54 17,5 4,98 7.47 8,23 - 20,0 19,00
—_ 29.0 — 65,0 10,0 — — 29,0 48,00
5,0 6,0 8.0 — 1,37 — — 6,0 9,6
«Tpya» (r. HomocnGupck) MallHHOCTPORTEABHBIN 3aB0OJ 3asop
um, A. A, Hexoawckoroe (r. Hoeo- «Tpyas
YepPKACCK)

Cexuponras GecnoplIHeBas OTCAA0THAT Ma-
umna ¢upmel CKB (®PT), npemnaznavensaz
AN OTCAZKH MEJIKOH PYALL, C MOJpelTeTHEM pac-
NOJOMEHHeM BO3AYITHHIX KaMep, TJOMAABIC
pemera 48 M2 ¥ mupuHofl OTcagouHOroC OTae-
Jepua 4000 MM HMeeT B KaKJOM OTCEKE [Be
BO3AYWHEe KaMmepsl, OHH paciuofoxeH: ¥ 1o-
nepednnlX CTEHOK H CoeJHHEeHH ¢ Boagyxoctop-
HHKOM H DOTODHLIMH TNYJRbCATOPAMH, HAXOAf-
HEMMHCH CHAapYXH cB0KY M MMEIOHMH Cle-
LUHANLHYI0 CHCTEMY aBTOMATHYECKOLO peryJH-
poBaKuA pacxoia BO3JYXa H TOpMOXeHHT BoC-
XOAAmEro TOTOKa BoAul. Mammba paBoraer
€ HCKYCCTBeHHOH mocTeablo ua oforamaemofl
pyasl, Bricota nocrenn 30—40 MM, Hagno-
crenbuoro ciaod 80—90 mm. YacroTa mynuea-

upit Bosayxa 150—400 mun~1. Pafiouee Aamne-
nue 3040 xfla. Qrcafounkie cHra H3roToB--
JleHbl W3 AHCTOBOH CTAJAM C OTREPCTHAMH Daa-
mepoM 6X6 mm. Boza mnojaercs pasfelbHo
B KaXjywo waMepy. Ilogpemerstie nporykTh!
paarpy:kaleTcs adepatopaMH. [lponsBoguTeqb-
HOCTD MalHHM A0 600 T/u.

Orcaagunste Mamuae gupmil «Begars (PPT)
C BO3JJYIIHLEIM OTAEJCITHEM, DACTICROXEHHEIM
MEKAY ABYMH OTCAJOUIIBIMH, HMEIOT KJallaHHElE
AYNbCATOPEl C 3JEKTPOHHOK CHCTEMOH peryuan-
poBallHA Iy 1bcAlEH.

Tpexcrynenyathle 0TCAagouHble MAIMHHBL AK-
LHOHepHOTo oblecTBa « Knéknep —I'ymGonpar—-
Hefimp (®PT) co cTymenuaTHM pacmono:KeHHeM
pemeT u JOMACTHRIMH pA3rPY3SHKAMH HMEIOT
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PHe. [.38. BoagyWHO-nYARCAMMOHHASL OTCAj04HAA mamMha OTIM-13:

! — gopnye; 2 — myAascarop; J — BOSAYXOCOOPDHHK; # — TAYIRHTENB; § — 3AeKTPOUBHraTesb; 6 — TpyOas nofany NOAPEILETHOH BOAB; 7 =
3acodKs, 8 — MawoMmerp; # — KAuHLa; /0 — Tpadaper; /I — caunnofi mopor; 12 — peweto; /3 — Gpyc; 14 —- OpoTouHoe yerpollcteo; f5 —
paMa; I6 — pasrpyscdnoe ycrpoHicreo; /7 — asToperyJfrep; /8 — Bo3AYWHas KaMepa; f9 -— 3pCHGHKA PeryiHPoBabug BOIAYXa; 20 — BOARMAas
3aABHKKa;, 2/ —TNPHBOK
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Pic. 1.39. BoaayWwKo-nyAbCakHOHMEA mawmua ONM-28:
§ — gopAye; 2 — 6pyc AR HPEDAGHHR KadleTW; J —
HacafAKu; 9 — peryfmupyemulfi mopor; IO — saclionka; [/
payH RO3Ayxa

eleTo: 4 — BOTYXOCSOPHEK, 5 — POTOPHHE NYALCATOPH; 6 — DPefiykToD; 7 — oncprm#t 6pyc; & - CueMuble
-~ KOAAGKTOP AAA BOAR; {2 — Kaccera; /3 — COCAWBWTENBHHA DyKas: /4 — MEXalA3M perysJnpoBaHas 110-



1.40.% BoagywHo-nyALCAUROHEAS oOTCAfoYHas mamupa OTIM-36:

7]— Kopuyc: 2 — uxacceTa; 3 — BOBAYXO0COOPHHK; 4 — NYABCATOP, 5 — PpasrpysouHoe yerpolcTno; 6 — HDPHBOA
KOoJUICKTOR, 8 — BOo3fylHadA Kamepa, § — Nporodpoe yoeTpoheTho; I — chTo] [1 — pemleTHa AN MCKYCCTBENHOR
Spycen;} /& — Kauubs; /4 — OpueMHaA BOpOuKa; [5 — APOCCenbHAd 3al/I0HKy; {6 — KOBHYCHmft RNanap

nynbcatopos; 7 — BOAARCR
nocTeNd; /2 — JepeBaIREHE

Pac,
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BoagywHO-nyAbCADHOHHAR ©OTCAjOYHAR mamena OIC-13:

1 — ropmyc; 2 — nyJscarop; d — rAylkTeIb; 4 — S/eKTPOABHTATe/b; 5 — paclpepenutesb; & — GAOK RWIpyXaTedefi; 7 -— BOSAYXOcOOpHHK; 8 — ycTpolicTBo AAn
pasCpysKH; 9 — peryfupyeMeld nopol; J¢ —- Bog#HOH Koanektop; /f = pelteto; [2 — apToperyastop
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Puc, 1.42. Becpaplitesan OTCZA04HIN MAUHHA C MBOTOCTPYHHLIMA pPOTOUHEIMH Kamepamn MOBK-8C:
! — BepTHKaAGLaak TRYGa; 2 — guddyiop; 3 — rOPH3OATANLHLIA JAHCT, 4 — NpoTO4YHOE yerpoierso; § — pelero; 6 — pairpyicynoe YcTpofCThD, 7 — ROPOMKW IAA

P43CPYEKI NOAPCUeTHHEE UPOAYKTOR; & — Gpyc; § —[RANH: /) — YyLodbaRH;
IPHBOR uydbCaTOPOR; 16 — ABTOPErYJaATOP] I7 — sacaonk

I8 = mmT; 12 — peryAnpyeMuh mopor; IR .- nnemmonuanuap; /4 — nyAscaTopR; [§ —

2
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PHc. 1.43. TEeEmaTHYeCKad OTCApOYHAH MaliiHEA
TOM-2A:

!/ — nubpososbyauTtent, 2 — 6ynkep; & — repme.
THUHKWe AKOKM AJA Habnwonenw#; 4 — nopor; § —
30HT; 6 -— Kadalollpecd 30HaJdbHHE LJAHTH; 7 —
wpGep AR nocnolbHOro pasfeNenads Aerkoro mpo-
AyKTa; 8—710 — wapmaHbi AJIf NpHeMa OPOARYKTIOE;
/T — ceHNua BHgeAcHM® JSCHOTC DPoAYKTa; 12 —
NpOMNPOILYKTOBaX CeRUMA; /& — CeklHs BHAene-
EHR THMAKEJOTo NPOAYKTa; I4 -~ pasTpysounn# ka-
qaouniics Kaanan; {4 — IMHeK NAA YHA2JIeHHS Hpo-
AyKTa; /6 — WTOpHHE 3aCMOHKH; [7 — OTCeKH AAA
pa3sMelleHHa wWapon; & — NYyJabCaTop; 9 — ppoc-
cemh AR PeTyNHDPOBKH  ToAadYH  BO3Kyxa; 20 —
apeec); 21 — ccrliufi TNPeIBAPHTENbHOR KOHLEH-
TpauHH

H30JHPOBAHHOE BO3AVINHOE OTIeNERue, Pacmo-
JOKEHHOE MEXAY OTC4OUHHMH  KaMepaMH.
Iinpuna pemer cocraBager 2,7 M AAA opHHAD-
HHX # 4,8 M AJA CIBOEAHBIX KOHCTPYKILHH.
DtH mallMHL OTJIHYAIOTCA ©OT MALIHH (HpME
«Bejlars HanuuHem TeperopoikH, KOTOpas Npo-
XOAMT U€pes PAarpy3aouHLH RIamaH Xo aonact-
HOTO pasrpymxarens. OcHOBHOR HefoCTaTOX
3THX MAIIEH — HePaBHOMEDHOE pacipepefeHne
Oyabcalliff MO IIHPHHE OTCAAOYHOTO peleTa.

Mawunm «Takyt» u «Bataky, BHITYCKaeMbie
gupmamH fnoruy ¥ OPT, HMEWOT CeKUHOHHYIO
KOHCTPYKIMIC H TOJPelreTHOe DPacne/okeHHe
BOSAYIUHKX KaMep. CeKUMH pacnofaraloTcs mo
A IMHE MAMIHHLE, 106 KaxI0H H3 BHX YCTAHOBJEH
TvibkcaTop € NHAMBHAYSJIbHBIM PEXHMOM pa-
6othl. CjpoeHHaf MallHHa HMeeT [LIOHIaAb
48 % u npoMsBojHTENbHOCTE A0 450 T/u.

THeBMaTHYECKHE oTcajgod-
W& MallHHH IpeiHasHaueHH a4 obora-
CIEHHSl PGS B BO3JAYITHOH Cpejle H B OTAeNbHHX
cayuafdX MOryT IPHMEHATbCA LS oforalleHuH
tva1. Ilo npuauuny AeficTBHE OHHM AHAJOTHYHbI
ITCAMOUHBIM MAII¥HAM AJS Pa3pclieds B BOI-
5OR cpeae.

B CCCP npumensnTea Mampxib Toa [IOM
{prc. 143, é’ STHX MalliHaX Ha HEMOJXBHIKHOM

Tatawna [.36

Texsinueckan XApAKTEPHCTHKA
NHEBMATHYECKHX OTCAJ0YHBIX MAUIHH

apamerpnl TIOM-1 TOM-2A

Ilnomags patouedt mo- 2,76 4.5
BEPXHOCTH, MP
KonuuecTeo:
noAyAex
noJied B KAXKAOH No-
Ay REK.
Pasniepm moJeH, MM:

[V50 e)
[ )

850600 | 1250% 600
I1 850 600 | 850x 600
111 600X 600{ 600600
Ilponoabuuit yron Ha- 11,5 7,75
KJIORA MOBEPXHOCTH
K TODH3OHTY, Tpaiyc
Yacrora, MEH™ 1
NyJabCanuf  BO3IYXA 322
Kauawul 2omaapHel | 60—-140
ITHTEL
Xop 3oHamBHON NIH- 46 45
THL, MM
Hapienne Bo3Ayxa,
klla
Pacxop Bospyxa,
THIC. M3/q
Kpynroers  ofioramas-
MOTO ¥TJIST, MM, He {oJIee
YaensHas npoH3BOAH-
TEILHOCTE, T/ (M2 1)
MomnocTs YCTEHOR~ 1,8
JNEHHBX  SAEKTPOABH-
ratenefi, kBt

126--266
63—101

24 2.4
18,5—25 | 24-25
13 (25)

20—60 22

13 (25)
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IMMpogonxenune taba. 1.36

ITapaMeTpn TIOM-1 TIOM-2A
TaBapntume pasme-
pEl, MM
AJInHA 4250 8470
WHpPHHA 1500 2215
BLICOTA 4100 3710
Macea, T 3.2 8,85
HsroToBuTeND 3asoj
um. Tlapxomenko
ofbeAHHe s
«l apropvaiiin

‘pelieTe MatepHas pAcc/aHBAGTCA B NMYJAbCHPY-
I0lleM BOSAYIIHOM NoTOKe. Ilymbcanya  cos-
JaercAl DBEHTHIATODOM ¢ MEPHOJAHYECKH mepe-
KpHIBAWILUMH BO3LYX KJanaHaMH (nydibcaro-
pamn), ofmuMi AnA seelt Mammun (TIOM-1)
HIH HHAHBHiyaJbBHRIMH ANA KaXj0f KaMepsl
(FIOM-2A). MHeka pasjenena no XiAufle Ha
TOJAA: 1Ba H3 HHX OAHHAKOBOH AJHHBI, OfHO —
HecKONBXC Kopoue. Ha pgexy ynoxenm pe-
leTa — BepXHee C OTBePCTHAMH  Pa3MepoM
1,2 MM H HEXHEe ¢ OBAJIbHEIMH OTBEPCTHAMH
paamepom 6X12 mm. IlpomexyToR Memiy
pelieTaMn sanofdHel  (GappoOPOBEIMH  IUapaMK
JHaMeTpoM 14 MM H pasjelleH meperopoiKamM.
Jlog pemeroM yCTABOBJEHW METAJJHYeCKHe NO-
nepeuyHtie nepelOPCJKH, pPadjeldwlHe JKexy
Ha otcekH. Kajuifi M3 3THX OTCEKOB MEPERpHIT
'CHHAY JBYMA NeppOpPHPOBAHEMME IL1aCTHHAMYH
(WITOPHHIMH  34C/TOHKAMH) € OTBEPCTHAMH pa3-
MepoM 30 MM, C MNoOMOLLbIO KQTOPHX pPEryJH-
pyeTcs Mojaya BO3AYXd B OTCEKH.

MexolHei MaTePHaN mojaeTcs muTaTedeM Ha
JeKy Mallluiikl, [A€ OH (0]l JeflcTBHeM MyJbcauul
BO3YXa pacciaadBaercd IO naotHoctH. Pasje-

TaGauma 1.37

MHBUIHECA NPCOAYKTH DA3rpyKAWTCH depes crne-
IHManbHLle YCTpOHCTEA.

Texnnueckaw xapaKTepHCTHKA MHeBMATHYe-
CKHX OTCAI09HBIX MAIUHH MpyBesena B Tata. 1.36.

§ 4. Mpakruka paGornl
OTCAZOYHBIX MALIBE

OTcajika MENKHX KJAACCOB pYAB, KaK NpaBHIO,
NpOH3BOARTCH HA RHadparMoBHIX H Hecnopiu-
HEBBIX OTCAfOYHEIX MAIIHHAX, 3 KPYNHHX H
CPEJIHHX KJACCOB — Ha MAUIMHAX C DOABHMKHLIM
penrercM, GecnOpIIHEBHX H DeXKe NOPUIHEBEIX
OTCAJCUHBIX MaITHHAX.

Tlpumepnl npaKTHYECKOTG INIPHMEHCHHH OT-
CAZOUYHHIX MaMHH H N0Ka3aTel HX paGoTH NpH
oforalleHdH pasHHX Py Ha 000TaTHTEAbHLIX
daGpukax CCCP npupepenst B T1adn. 1.37—
1.51. B Tamunax npuHaTh clAegyioiiye ofo-
3Haueduda; Iy — pasmax KoneGaumi (peiuera,
ToplUnsi, RHAbparMbl), s — gacrera Komeda-
uufi; D — pasMep 3epeH HCKYCCTBEHHOH [0-
crend; My — swicora nocreny; Hy g — BhcoTa
HCKYCCTBEHHOM TocTelH; Hpep — BhICOTA nO-
pora; Qr — yZeabllad NpoOHZBOAHTENLHOCTD Ma-
WHHN [0 TBepioMy; Qg — obululi yielbHHE
pacxoa BOAH (DOLpeMeTHOH M HaApelleTHoH)
#a | T nmepepaGaThiBaeMore MaTepyata; Up —
CKOPOCTE ABHMKEUHS TOAPEUeTHOH BOLLL, Pa —
AaBJEHHe BO3jlyXa B Bo3jyxocfiopuuKe Gecnopli-
HeBBIX OTCAROUHLIX MALUHK, (Jy — pacxoj Bos-

ayxa,
MamuEHH C ODOJIBHMHBMpelre -
TOM H BepXHHM NpPpHBOJAOM, ¥CTa-

HOBJCHHBIE Ha OGOTaTHTeNbHEX (adpurax Hu-
KONOJLCKOTO H UHATYpCKOrO GaccefHOB, HMEIOT
yIomank peilera cooTBercTBeHHO 2,9 M2 (800 X
X 3200 mM) 1 4 M (1000 X 4000 mm). Orcanke
NIOJBEPraloT MHTYI PYAY KpynHocTblo oT 35
A0 3 (2) mm (taGn. 1.37).

Manmupl ¢ NOABHEKHBM pelleToM Hanbosee
3¢pexTREHO paBoTAIOT B OCHOBIHX ONepaluax
Ha KJNACCH(HINPOBAHHOM (MO I[UKAJAE, PABHOH

TexHONOrHUECKHe [0KAIATENH O0OTAUMlCHHY MAPravlleBod pyibl Ha OTCAAOMHBIX MAlIHHAX € NOLBHXK

Yuarypckoro H Hukonoasckoro GacceiHog

Pexum paCoTH MalIHHD Pacxozn
dadprka ;ﬁ:,‘;“;gg‘
Ipr MM M:E'l-: Hy. mm T!(?d;‘_q) 33% KBT-y/T
Hod 40—50 | 95—120 | 130—170 5—6 | 4,5-65( 0,8-092
Ne 29 30 130 160 5,2 6.0 0,88
HO® «dapxsern» 45 14 150 6,2 5,0 0,75
T'pyumeeckas 38 150 150—160 5,5 4 0,60
Ho® 30 13¢ 190—200 6,5 6,5 0,7
Ne 25.-6uc 50 11¢ 170—19¢ | 3.7—4,5 6,5 0,7
Ne 29 45 100 180—200 , 4,0 0,92
HO® «llaprsetas 30—40 | 120—140] 140220 ; 4,7—5,0 4—6 0,45—0,65
11Od® 40 120 170 , 5,0 0.8
HO® «apkpeTs 40 120 200 5,5 4 0,45
Borganoscxas 36 140 100—120 6.9 4—45 0,46
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2,5—3 And KpymHoro u 4—-5 ANA CpefHEro)
martepuase. Knaccs Menbue 2 MM oforallaioTes
HeapeXTHBEO; Nonajzad B MOAPCIUCTHHIR [po-
AYKT, OHH CHHXKAWT EayecTBO KOHLEHTpara Ha
1—2 %. TMosroMy nepex oTcagkol Knace —2 MM
VIANA0T H3 HCXOAHOTO MarepHana.

PasMep o7BepCTHHi B OTCALOUHRIX pelleTax
Ha GaBpuke Ne 25-Guc cocrabBaseT 4 mm. Ha
Fpymesckoiit u BorfaHopckodi ogoratHreNb-
HeX $aspurax — 8X20 mm. Cpox cayHiH
MJeTeHBIX CHT MpH OTCAjKe KPYIHOIO H cpeji-
Hero MatepHana 15—I16 pmefi.

Hopmwiepwe otcajlodHLe Ma-
I 8 H B, YCTAHOBN¢HHEe Ha paGpHKAX TeX e
GacceHHOB, NCNOABIYIOT ANA OTCAAKH MEITOH
pyau xpynHocThio —20 - 8 0 —8-1- 5 (2) MM
(HO® «llapxperus), a Takme A NepeHHCTKH
MOApPelleTHLX NPOAYKTOB (TPETBHX KaMeD),
NOJAyUeHHR X HA MallHHAX ¢ [OJBHKHEM pelte.
oM (badpHkn  HHKOMOALCKOTO  GacceHHa)
(rabn. 1.38).

B nopmmeBwx Mammpax HauGofee 3thbex.
THBHO ofioramaeTcd xnaccnd%mupoaaﬂﬂuﬁ (mo
mwgane 2,5—4) matepuan. Bo Bcex caydasx
BLlfle/IeHHEe H3 NHTAHHHE KJA3CCa KpyMHOCTBIO
—2- 0 MM sgBiasercs oOf3aTeNbHEIM YCJ0-
BHEM.

duapparMopHe OTCajOodYHHE
Mal#HH Ha oalpukax Ymarypexoro i
Hukononbckoro 6accednoB NPHMeHSIOT a8
OTCARKH MelKoH MHTOH pyAh, AOH3MedbuyeH-
HHX TPOMNPOAYKTOE H INeCKOB, BHijedeHHBIX
M3 1aMoB OPOMBBKE frabm.  1.39, 1.4().
Pasmep oTBepcTHil CHT QTCAJOYHBIX KaMep MPH-
MepHO B 2—3 pasa GoJbllle MAKCHMAJNbHEIX 4Ya-
CTH1 Oforamaemoro matepHana. Cpok cHyKGh!
nAeTeHLEX CHT OROJMo 25—30 AHed,

[Moaperersbie MPOAYKTH M3 KaMED MALIHHH
pasTpyXawTcd gepe3 cheMHHE HaCajEH C OT-
BeDCTHAMH JHaMeTpoM 18 mm,

InadparmoBele 0TCAACYHLIe MALIHHBL OfeCIre-
YHBAIOT MOJYyYeHHe MapraHucBLIX KOHLEHTpA-
top 1—IV copros. HuadpaFMoBhe MAWHHAI
¢ YCHeXOM HPHMEHNOT Ha JIOBOAOYHHIX ¢aGpH-
Kax (OTmesIeHHAX) AN A0OGOTAMICHHR H3IMENTb-

WBIM PElieTOM HAa OGOTATHTENBHLIX (abpHKax

YEHHBEX HMIKOCOPTHHX KOHOEHTPATOB C MOJY-
yenneM KoHmenrparos I v I coproB n xBocTOB.

HanGosee HH3KOE COJepiKaHHe Mapramna
B KOHLEHTPaTe HMEKT KJACCHl KPYMHOCTHIO
MeHee | MM, KOTOpBIE B 3HAYHTEJbHOH CTelieHy
3arpA3HEHL. MMHepamaMu INyerofi  nopojwl.
B KoHuenTtpatax HekCTOPHX $albPHK 3TA KAdcchl
OGHYHO GegHee Gojee XPYMHEX Ha 7—9 %,
a uHoraa Rawe Ha 10—I15 %,

Ha Onenercpcxoil Kesle30pyaHoll oforaTH-
TeabHOH datGpuke B mamunax MOJ-3 npons-
BOJAMTCA OTC4iKa XBOCTOB MAaCHWTHOH cenapa-
LHH KpymHocTho —2.5 Mm (rada, 1.41),

Xgoore, wanpaBAsieMHe Ha OTCafKy, CTY-
WaKicd H OfeCiAaMIHBAOTCH B THAPOLHKIOC-
Hax Auamerpom 350 am, Ileckm rupponykIoHOR
NOCTYNAIoT B OTCAJOUHBE MallHALL.

B xaMepax ycTanOBNeHH iueJieBhle LITAMAO-
BaHHBEIE CHTa C OTBepCTHAMH 3,5X 24 MM (KH-
Boe cedente 25 %), Cpox cIyXGH CHT B MepBOit
kaMepe 1 mecan, Bo BTOPOH M Tperbed — 2 Me-
cAla,

XBocrh oTcagrm OGOTANEHE! Ke/ea0oM IJas-
HLIM OfpasoM 33 CyeT CAMBIX TOHKHX KJ4CCOB
—01-+ 0,014 u —0,074 MM, cogepiHalUHX
cooTsetcrBenno 12 2 # 14,0 % xeneaa (comep-
KAHHe emeza B (0Jee EKPYMHBIX KJaccax
4,3—7,4 %) (radn, 142); 8 xmocrax cogep-
Katcq cBOGOAHLE pYRHBI 9aCTHIH KPYINHOCTBIO
—0,2 + 0,074 mM, cpocTKH paamepom or 0,2
xo 0,6 MM, BKpanJeHHHKH H HepYJIHBE MHIle-
panss pasmepom menee 0,3 MM,

Ha npomeisouno-oGoraTiTelibHol  dalpuke
Marunroropckoro  MeTAJIYPrHYeCKOrn  KOM-
GuHata, mepepalarhiBalolell GefHble OXnchen-
HHe H T4K Ha3blBaeMEE POCCHIHBIE PVAH, Ha
oTtcajouHbX mamnrax MOJ-2 u MOI[-3 ofora-
mAwTed MeNKadg MHTAZ  pyJla  KpYNHOCTHID
—6+ 0,1 MM ¥ DPOMIPOAYKTH MArHETHOTO
oforaleHns KpyoHocTsio —6 -+ 0,1 u —2 -
- 0,1 mm (rafin. 1.43).

Iepen oTcaawoit pyfa oOBeclliaMibBaeTcH
B PEEUHLIX KNACCHQUKATOPAX, 2 MPOMIPOAYKT —
B THAPOUHENOWax axamerpom 350 MM, B caws
yAaNg10Tcd TOHKHe TNHHHCTHIE YacTHIEL KPVII-

Copepmanue Mmapranuya, Y% Hsbne-

Epyr‘[iﬂoi::;. Koi-?lide}l:('i'%a i 4eHHe
PYIH, Ta, 9% Mutanye | Konuenrpar Hp;y:fo- XEBocThl Cnnm M;;imo/::
—16--12 10,9—12,6 16,8— | 43,9—44,5 | 20,0-23,0 | 52—14,8 — 23,3—
20,8 32,9

—16+8 36,0 33,1 47,2 26,0 — — 51,3
—168 12,0 23,7 49,2 22.4 10,1 -— 24,9
—35+3 65,0 40,7 43,5 344 — — 69.5
—12-+2 32,3 30,3 48 2 25,8 8,3 — 51,4
—12+3 72,0 42,8 52,5 — 17,5 — 88,3
—8-3 28 45 34,0 50,8 273 — — 42,5
—8-5 (3) 13,0 17,6 324 18,3 7.1 9.9 23.9
—843 15,2 20,2 5,0 24,1 9,9 — 37,6
—842 44,0 31,7 49,3 23,0 12,3 10,1 68,4
—12-2 46.0 39,3 44,6 34,7 — — 52,2

71




Tacapua 1.38

Texnodornueckne mokasarenn oGoTalieHHs MApTaHUeBOf PyAbl Ha NOPMIHEBLIX OTCAA0YHBLIX MALUIR
Yratypcroro 1 Huxononaewckoro Gaccefinos

PemuM paGoTE MaIIHHbI Vaenbn it
dabpuxa sglae‘;&’;?}%-
. H_, Q.. Qe
e M n wm i T/t ) < M s:g}:f:};,
I
HO® «TJapkeerus» 50 120 100—150 7.1 7.0 -2
To e 30 140 200 4,7 6,0 3.3
Huxoneabckoro Gaccefina 10—15 225—25¢ 150 2—3 6,0 1,5—2
Tat6arpua .39
TexHoAoryyeckHe MokKasaread o0oraliedHsa MapraHifesoll pyLw
Ha LHadparmMoBMX OTCANOYHBIX Mamwxnax MOI-3
Ha oforarurenciux habpukax “Muarypckero # Hexonoabckore Gaccefios
Pexum pafoTh MailHHb YR, -
AL
oaspna |- pocron
f - s M . ' f .
b | Merepwas oo | Hane| G | Qw | omepr
HOMD-1 14 250 | Maprauuesmi kom- | —12-+8 | 50 5,2 3,85 0,35
LEeHTpaT
110®-2 18 240 | To e —104-8| 50 5,0 3,7 0,37
Ne 29 7 350 » —15+12] 40 4,2 4,4 0.4
HO® |10—15| 350 | Koumentpar —104-5 |40—50 4,6 3,0 0,28
«Hap-
KBeTI»
To e | 6—12] 350 | To ke —8+5 [60—70; 3,5—4 3,0 0,31—
0,36
oo 6—8 | 330 | Oonurophrit Kou- | —104+5 1 40 3 6,0 0,43
LeHTpaT
ILA® | 9—10| 350 | To xe —1045 [40—50; 3,7 5,0 0,34
bOO 5—8 | 330 » —10-+5 |40—50 3.5 5,0—6.,0 0,40
HO® | 9—11| 350 | Mapramyeemit kon- | —1045 [35—40 4,5 0 0,28
LEeHTPAT
To xe |11—18] 240—| To xe —1048 {40--50| 4,5—5,0 ; 5,0-=6,0 0,28
350
IMepOd | 10 260 | Mepokcuaumit Kou- | —I04-8 | 50 4,6 3,6 0,40
LeHTpat
K - Co; , 8 .
onipuy | SOy | B e | Coememe o K| e
" N TpaTa, . - Tpowm- .} mapram
puan pn::a, £ ’ n}l“;: ugl(!g'l;)n‘r npgzyxr )é‘::l na, %
1HO®-1 Pyna —240 24.6 26,3 50,3 20,0 47,0
110d-2 To me ~-340 22 85 29,1 50,96 22,6 — 40,0
Ne 20 » —34-0 64,2 46,0 51,0 33,0 — 71,2
HO® | MarmaTHbi# —340 50,0 38,5 51,4 25,6 — 66,7
«Hap- OpoRyKT
KBETH>»
To xe Pyna —2+0 15,1 26,1 46,3 22,5 — 26,8
roe To xe —4-4-0 10,3— 32,7— o0, 7— 30,5— — 16,3—
17,9 38,3 51,7 35,8 23,7
1 Ipomnpo- | —4 (3H+0 28,6 28,9 48,3 21,1 — 47,8
ILYKT
BO® To e —3-+0 44,8 31,4 37,8 26,2 — 53,9
HOG Pyaa —4-+0 26,6 39,3 50,6 35,2 — 34,2
To xe To e —4-3-0 284 27,7 49,1 — 19,2 50,4
Tlep O » —2-+-0 9,6 34,5 58,55 27,64 — 16,3
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i Hax na OBGOTATHTEJNbHHIX (hadpukax

l L Cojepxxadue Mapradna, %
KpynHoeTh Bble!i.{oﬂ. i Haaneye-
KOHUEHTpa- HHE Map-
pas | R | e | M | e | con |
—204-8 31,4 15,7 21,9 16,3 11,4 8,7 43.8
—8-+2 (3 7.8 22,0 42.8 22,0 10,4 — 15,2
—10+4-2 51,8 45,9 55,1 36,0 — — 62,2

Tadauima .40

TpaHyOMETPHYECKHI COCTAB MHTANMA H NPONYKTOB OTCANKH gnadparvoEmX

oTcapounux mamun MOA-3 oboratnyenpioi dafpukn 1Cd-11
Yuarypekoro Gacceiina, %
n”"“;g];:g;ﬂ-‘““”ﬁ O6mul KoHNeHTpAT XpocTal
Kanace,
MM B Cogep- Pacnpe- Bhi. Conep- Pacnpe- Bhi= Copnep- Pacnpe-
X0, JKAHHE AcMeHHe | gop JKaHRe Renerue | yon Kanue Aenenue
MapraHpa | Mapraiua Mapraina | Mapranna MaprafHia MAPTavuLa
-5 3.4 23,5 2,9 1,7 50,8 1,8 4,0 18,8 4,0
—5+4 7,5 27,4 7.4 6,0 49,6 6,0 8,1 20,9 33
—44-3 | 11,3 32,3 13,2 15,5 51,6 18,3 9,7 20,0 10,1
—3+2 10,5 26,0 9.9 11,3 51,5 11,8 10,2 14,9 7.9
—241 | 21,8 234 18,5 20,7 47,9 20,2 22 14,3 16,6
—1+40 | 45,5 29,3 48,1 44,8 48,1 43,9 45,8 22,0 52,6
Hexon- 1100,0 277 100,0 {100.0 49,1 160,0 [100,0 19,2 100,0
HEIH
TaGnuua [.4]
Texsonornueckue NOKA3aTeNH 00QTaMICHHA MeNe3HaH pynul
Ka AHadparMoBMX oTCafounmx mawkeax MOR-3 ua Oseveropcxoii ga€puke, %
- m -
ogoratenns Pexcuu agoTsl Mawsim Tporyxr oge | SEa| 535 |Led
teepgoro | AES | H5d |S53
Mz | DER | SF®
Ocuoras | n = 200—240 wmun™l; Ig= | Kounuentpar 12—15 97! 581 370
oTCanKa = 16 MM .
B 1-ii u 2-it kamepax u 18 mm | Ilpommpoaysr | 21-—28 14,77 22,5 | 21,7
B 3-H; MCKYCCTREHHER no- Xeoetw (eqms) | 14-—-16 | 75,6% 8.3 41,3
creqat — GypeBas Apods; D =
= 5 MM;
Hy.o= 20 mm B l-B xamepe, Tinranne 33—42 1 100,0] 15,2 | 1000
15 Mm BO 2-f u 5 MM B 3-it; FHI-
cora noporoe 120, 110 a 100 am,
Qr = 4,9—5 7/(m2-u); Qp =
= 5,7 Msz; Uu B 0,35 CMI’C
Kontpoap- | £ = 180 mup™%; Ig = 10 MM Kounentpar 18 1971 86,3 |\ 49,5
wast ortcagxz | B 1-#t M 2-ft Ramepax u 12 mm | XsocTwt (couB) | 12—18,0) 80,31 14,1 50,5
B 3-it; Hy, p = 5 mm B L-ji kame- TMuTanne 40—a4 {100,0( 22,4 | 100,
pe; 25 1M mo 2% w 20 mm B 3-8
pricaTa nmopores 140, 130,
120 mm; Qr = 6,5 1/(M2.4);
Qr= 4,7 »1, Ug =00 eMfc

Inp

HM

ey aHHEe:

TIpH H3IMEHEHHH T[DEHYJOMETPHUECKOIQ coCTapa H COUEPHARHA TE€MATHTOBOIO-

Re1e33 K MUTAHMH OTCAROUHRIX MALIKH MOTYT OhiTh NOAYUEHE ¢ACRYKINUE DOKABNTENH! COPNEDIKAHLE JMenesa

B KonuexypaTte B7—5% %, B
percTBerio: 36,8—33.8; 26—

xBocTax — 7,3 % w npomipopaykte — 21,1—21,7 % npg ASBNEYERA MU COOT~

24 u 37.2—42,2 9.
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TaGauna 1,42

CpamynomeTpHueckuii cOCTaB NUTAHMA U MPOLYKTOB OTcaakH mairuu MON-3 (ocwornok onepauun) wa Oneneropckoht dadpuke,

Fiursame (neciis ruapo- Kowuenrpar Mpomnpoayxr Xuocrs
Kaace, MM
Buxon | amie | rcremwe | Buxan | wange | meneins | Buxox | wobme | aonemee | Buxon | wasse | neveme
Kenesa JKeqe3a wedeza wenesa JKeJnesa HKeneaa menesa AHemela
—2,5+1,6 0,5 7.4 0,2 — — ~ ~ — - 0,7 74 0.6
—1,6+1,0 11 7.4 0,5 ~ ~ ~ - — - 1,5 74 1,3
—1,040,6 3.3 9,3 2,0 17 | 473 L4 44 | 130 2,5 33 5,3 2,1
—0,64-0,4 88 | 11,0 6.4 | 105 | 494 89 | 14 9,8 6.1 7,7 4,9 45
—0,410,3 9.9 | 133 88 | 15 | 563 | 140 | 155 | 122 8,4 8,2 4,3 4,2
—0,34-0,2 242 | 157 | 950 | 350 | 580 | 350 | 321 187 | 9267 | 211 59 | 149
—0,2-70,1 27,1 70 | 303 [ 305 | 6,9 | 325 | 957 | 347 | 385 | 267 73 | 232
—0,14-0,074 93 | 175 [ 107 56 | 61,0 5,9 5.8 | 485 | 125 | 107 | 122 | 156
—0,0741 0 158 | 155 | 161 22 | 603 23 24 | 498 53 | 201 140 | 336
Hlexoamsis 1000 | 152 | 1000 | 1000 | 581 | 1000 | looo | 225 | 1000 | 100,0 83 | 1000




Tabauna 1.43

Texuosorgueckie nokazatenn oforaliennst METON Menedkod pyAs W HPOMDPOAYHTOR MArHHTHOW CEnapaunH Ha AuadparMoBmx
OTCAAOYHKX MAauHHAX Ha oforatureibHoll dabpuke MarHuTOropcKoTe METAaMTyPTHYECKOTD -KomBHAaTa, %

Conepxanne

Cogepxaune

B IHTAMHK Brixoxn l?{i?{;:iee-
MI:I"L?IE{I;&N Pexnm paGoTR MaulMHGI 06;::;%:2\?11‘{ KGHIEH- B KofuenTpate B mBOCTAX wedeaa
‘Tpata B KOH-
UEHTpAT
. TREP- TBEP- TBED-
xenaeia noro enesa nora ¥eneaa Zoro
MOO-3 | n= 360 u 300 vuu~1; [y = 8— | Muras pyna 35,2 — 29.0 53,3 — 27,8 — 44,3
6 mM; HCKyccTBenHas noctedb — | —8 ()0 MM
mMaprytoBag pyma (op= 3,4—
3.8 rfew®); Ppe= 57—58 %); | To xe 39,7 38,0 20,6 57,0 8,0 35,3 910 20,5
D= —15+10 wmm; Hyn=
= 80 mM; paamep OTBepcTHI CH- » 43,8 36,0 29,0 62,0 11—12 36,4 89 41,0
Ta 8—6 myv; Uy = 0,25—
0,30 efe: Q= T— [Tpomuponyxt MMC 40,8 470 23,8 54 2 20 36,6 20—21 31,7
8 T/t u); @ = 4—5 a1 —610 Mm
MOT-2 | n= 320 mun™; [y = 5—6 wmv | [IpomnponykT (mecks 30,8 — 22,8 49,1 — 25,4 — 36,3
= —1548 mm; Hy g= 70— | raiponuKIoHa)
80 mm; Up= 0,15—0,20 cw/c; | —240,1 Mm
pasmep oTBepCTRY cuta 6 MM,
Qe = 3,5—6 t/(M2-u); Qp= 3— | To xe 33,2 —_ 15,8 54,6 — 29,2 — 28,0
4,5 m¥T
[MpoMoponyxr CMC 29,2 39,0 9,5 46,4 6—7 27 4 14 15,1
—3+0,1 MM




Tadnuna [.44

Texsoa0ruyeckne noKazaresu o6oralledns ONOBOCOAEDAAINMX PYS HA JHALPATMOBRX OTCANOYHRIX MAILHHAX

PosRum padoThl MauwHHLI CopepxaHue onoBa, %
Kpyn-
i BOSTS | cmnenpa Rde onana
MAWHEL |1 f o, __‘mfa'-.: Al‘;?c?r%ﬁgﬂ !:1113: T/(?,:E:q] :?‘?1: Hitm Ta, % TlnTanne uéﬁ,‘};’,;, X BoeTW e
MOI-2 | 27—32 160 Ectecteennsas | 90—110 6~—7,5 2 —12+401| 0,3—0,5* | 0,5—0,81 30—40* 0,25—0,3 15—18,0 *
TIOCTEIT B 12,5— 23 ¥ 50,0 #*
13,3 **
MOI-2 24 200 To xe 80—100 | 3,5—156 4 —12+4-2 0,18* 0.4 16—25 0,37 7—15
MOIJ-4 28 130 » 40 7 6 —104-2 4,6 *%* 0,55 4,6 0,35 38,4
* HaapemetTHelf KOHUEHTDAT.
** [logpemeTH A KOHNDEATPAT.
Tatanua 1.45
TexuoJornueckue mokazatenn oboranleris EonbdpamMeonepxaled pyin HA fHadparmoBux orcanddubx mdmmuHax
Pexim paGoTnl Mamine coﬂeggﬁi'ggza:;exo{zl‘mc“ Msnnetcime
Mapra Kpynnoets Brxop TPexXoKucH
mawsHL PYABL, MM Kogixe}:-rpa- Boabdpama,
Ly wm , mun-! T/({i;l‘q] Qg T ' atalue Konpentpar XBocT
MOI-4 32 130 12,0 t,0 -—12+4-0 10,0 — — — 626
MOII-3 1025 210260 — —- —10+0 1.6 0.6 18,0 0,32 48,0
MOJI-2 15 240 — — ~—2-10,56 3,7 0,4 6,5 0,17 60,1




moerbio —0,1 (0,15) My, CoaepXanse tBEpAOIn
B NMTAUWK OTCAAOUHWX  MAIMHH COCTABJAAET,
0—-55%. . )

- Bmofdfemeriike  NPOAYKTH  M3BJIEKAKTCA
riaBHmM o6pasoM Kaacchl KpynHee 0,156 mM,
foMee MeNKie KJacCH H pHXJble pasHocTH Gy-
PHX KEJEIHIKOB H3BJeKaTCA DJAOXO,

Orcagka 1ua AxadparMOBEIX MallHBAX 0J0-
BAHHWMX pya obecneunsaer sddexTrBHOE H3-
BJICUeHHEe KPYNHOSEDHHCTOIO KACCHTEpHTAZ, €e
MPHMeHSIIOT AJisl NpeBapHTe]bloro oforaie-
HHY ® TNOAYYeHMA TOTOBMIX KOHIEHTP2TOR
{tabn, I 44), MaxcumManbHA® KPYOHOCTE DHTA-
HHY OTCZJ0UHLIX MALIMH MPH KPYIHOBKDAIJEH-
HEX pyAax cocraBaser 15—20 mM, MHHHMATb-
Had — 0,0 MM (0 KBapuy) HJAHM BOOGHIE He
OrpaHuYHBARTCH.

OtcagKy Martephaja KPYMHOCTBIO MeHee 2
.3 MM npOH3BOAAT C HCKYCCTBEHHOH NOCTEJBIO,
XpoCTH OTCagKe OOLIYHO He HANPABASIOT B OT-
BAl, a JOH3MeJbYaloT, Moc/e Yeld KJIaCCHPHIU-
"pYIOT Ha y3xkHe GpaxuHn H 060TAILAIOT Ha fepe-
YHCTHHX OTCAAOYHHX MAIIHHAX WJAHM KOHLEH-
-TpauHOHEEIX cronax. Iloaywaemule mofpermer-
Hble APOAYKTH TAK¥e XKJacCHRHUHpYOT Ha
-hppaKINH H O00TAWAT AKAJOTHYHEM OfPa3oM.

Ha aradparMoBEX OTC3JOUHBIX MallHHAX
-000ramAoT BONBGPAMOBEHE KOpDeHHEE pYyahl
KpynHactsio —10 (12) MM gas monyueRns KOH-
AMNMOHHOTO M 4YEpHOBOTD  KOHIEHTPATOB
{ra6a, 1,45), a TAKKe pOCCHINN KPYHHOCTHIO
—15 (35) MM

Kpynuyio Pyay Repel otcaikofi OOHYHO
MOABEPraloT TPOXCUEHHIO HA OTAeNbHRE KJaccH,
a MeJKYI0 — KJacCHGHKaNHH HJAH ofeclIIaMIM-
pannio, ['poxouende NPOM3BOAAT DO KPYIHOCTH
3(2) MM H Goflee, a XAacCHPUKATHIO —— IO
xpynuocrr 0,5 MM,

Ha 7awadparMoBhIX MalIHHAX TNIPOU3BORAT
TAKMKEe OTCAfKy  30J0TOCCIepKalliX  Pyn,
FTTARKE TJEMaJblXx  XBOCTOB  aMaJibraMaudu
(ta6n, 1.46). B xavecise MOCTeJH TNPHMEHSIOT
MeTaJIHHeCK Y10 Apo6b, MHorga ans npenoxpa-
HeHns ApOOGH OT BHIHOCA HajJ MOCTeJbK YKJ37b-
“BatoT nepdiopHPOBAHEBIE penleta C OTBEPCTHAMN
paamepom 10—I15 oM,

Orcajoudble Malllisbl, YCTAHABIHBAEMBIS
B IUKJIAX H3VEJbHUEHHA 30J0TOCOJe PHAIIKX
pya, OGBHYHO OGECNEYMBAIOT MONYueHHe YepHO-
BOro KOHIEHTPATA NPH BHIXOGe OT JecATHX
707§t 10 HeCKOJALKMX NMPONelTOB B H3BJIEUCHHH
cBoGogHoro 30a0ta A0 20—40 % n Gosce,

BecnopmwheBrhe OTCAjJOYHHEE
MamiHu OIM.-25 nmpumexswor na ofora-
~tredbiofl Gabpike KampuSypysckoro ede-
30PYIHOTO KOMGHHATa AAS OGOrallieHHH pYJAb
(M3MeIBURHHOM B CTEPMMeBOH MenbHrIe H ofec-
WIaMJeHHOR B MeXaHHYeCKHX KJoracCH(HKAro-
pax) kpyniocrsio —3 + 0,2 mm, comepmameii
CBOGOAHEE PyIHble OQAMTH, [JIHHHCTO-XJAOPH-
TOBLIfL eMeHT H HeGQJblloe KOMH4YECTBO CPOCT-
KOB, XBOCTH QTCagKH COCTOST B OCHOBHOM H3
TAMHUCTO- XJIOPHTOBOTC LEMEHTA, cogepmaline
E HMX PYIHHEX OOJHTOB He mpepsiuaer 2 %.

Orcanounpe mamnesl OITM.25 3ameHnau pa-
GoTaBline panee Madiupm MO-3.

MeJsikas  JMUCAKOBCKaf PyAa KPYNHOCTEIO
—1,6-+0,1 MM, oforamaerca ga MallHHAX
ONM-25 (rata. 1.47, 1.48). llpn opHHaKoBHIX

Mt

Tatauua [.46

1

TexHONOrHUEcKHe NOKAIATENN OGOrAIICHHA 30J0TOCOLEPKAUME PYA 2 KHAGPATMOBHX OTCATDYALIX MALIHHAX
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Ta6runa

1.47

Texnonoruyeckne nMoKasaTeJH 0GOTAMIEHHS JAMCAKOBCKOM OO0JHTOBOI
Gypoxeneansikoroii pyau Kpyneoctelo —1,6--0,1 MM Ha GecnopmiHeBmX

OTCaN0YHEXx MamuHax QOTIM-25, 9
QOnepa - ug Copep- Hasge-
osé’rfmg]f,’;ﬁ PexaM paGoTh MAalDBHE HpoxyxT E:g Buixon JKAHHE yeHHe
oS g XKedesa Heqesa
[SR-3
OcuaoBuag | n = 150—I160 muu™? Konunentpar [33--34| 52,0 46,0— 58 0-—
OTCAAKA In=10—12 mm ¥*, 63,6 46,8 '69,7
(I mpuem | HCKyccTBeHmHas mo- Ipomupoayrr |14—21 48,0— | 36,2— 42,0—
0ofOraimeHua) | cTelb — MeTaAJHIecKad 36,4 35,7 30,3
apobe; D =5 mm: IHTanue 62—77 100 0 41,3— 100,00
Hy o= 40—50 wmv; Bul- {70—80 % 42.8
cotTa moporos  120— KJaacca
150 mm; mnansToBoe cH- | —0,6-4-0,2 mu)
TG ¢ QTBEPCTHAMH 3 MM;
Pa= 2225 klla; Q; =
= 31003500 mfa;
Qr = 6—7 1/(m2-u);
Qa = 3,036 M"’/‘r'
Ug= 0 26—-0 32 owlc.
Ynenhﬂuﬁ pacxop sJiex-
Tposneprun  (,7—
0.8 xBr-u/r
[epeuner- | n =190 »un’l; fg= Konuentpar |29—32| 62,4— 49,4— 66,7—
Hasg otcagka | = 68 mm*; Hy g= 68,5 49 6 73,2
(11 mprem | = 40—45 wmm; sBucora | Ilpomnpoaykr [15—20| 37,6— 30,0— 33,3—
oboramelus) | mopora 150 mm; Qy = 31,5 39,5 26,8
= 3100—3400 m3/u: Nutanue 75—77 100 0 46,2— 100 o
Qr= 5 5—6 0 T/(M“ y): (83—92 % 46,4
Q., 3,5— /T KJacca
= Q, 28—0 35 cmfc —0,6--0,2 Mm)
* I, — pasmax koneGaHHi BOAW B Kamepax.
Ta6anwa 1.48
FpaHyAOMeTPHUECKHEl COCTAB NHTAHWA H MPORYKTOB OTCANKH GECACDIIHEBHLIX
orcanoyanx mawnd OINM-25 (ocnoeHofi onepaumn) oboraturencnofl dabpuku
Jlucaxosckoro 'OKa, 9
e OTCagouBoft
n“”*’:ﬁﬂ?ﬁ;ﬁ“" o KonuenTpar Ipomnp ogykr
Kaace, mm
Conep- | Pacnpe-| py. Copep- | Pacnipe- & g, Conep- Pacnpe-
Brixop, MAHHE | BeAeHHE | xon Hanne | Aejenme [ oo JKaHue fenenue
Xeje3ia xenmeia Hele3a JHEeJe3a Heqeza meaesa
+1.6 1,9 1 37,1 1,6 — — — 5,1 37,1 5,3
—1,641,0 59| 348 4,8 04| 352 0,3 15,4 34,5 14,9
—1,04-0,6 8,2 | 33,9 6,5 4,3 | 37.1 3.4 15,1 32,4 13,7
—0,64-0,4 31,8 | 46,1 | 343 | 386 | 479 | 394 | 201 | 401 22,6
—0,4-+-0,2 46,0 | 452 486 54,7 | 475 55,4 | 30,9 38,2 33,1
—0.2-401 51| 27.0 3.2 1.9 | 346 1,4 | 106]| 246 7.3
—0,14-0,071
0T } 1,0 304 | 1,0 | 01 386 | 01 | 28 395 3,1
Hexonusii 100,0 | 42,8 | 100,0 |100,0 | 46,9 100,0 (1000 35,7 100,0

78



62

TaG6aupga 1.49

Pexnm pafioTm GecmoplrHEBMX OTCAAOUHMX MAMHHE HA oboraTureashmx dabpukax Huartypckore m Huxomosbekoro Saccefinod

e ¥ nenbHEA =§ 3
Mapka I | KYeeT- H ) , Q.. 0., Par pacxop |3
Oucpr e - B R BT (P I A A e
KBT.0/T B3 %
o R
HO® «lapreetus OlIM-14 8 180 Maprakpe- | —16-48 80 7.2 4,8 21,0 0,85 1
BB KOH-
TeHTpar
YOd  Opaxonukua- | OIM-24 3540 | 120—130] To xe — 50—100 — 2,7-2,9 — — 2
sesckoro I'OKa
To xe OlTM-24 35—40 | 120—130 » — 80 — 2,8 — — 3
oo Ol1IM-14 8 170 » —12+4-8 70 9.5 6,0 17,0 26—30 0,93 4
To me OlM-14 8 130 » —12+48 70 9,0 6,0 18,0 26—30 1,0 5
HO® «/Japxeerus OIM-14 30—50 | 120—140 » —15-112 80 10,0 2.8 27.0 30 1,0 6
To xe OlIM-14 30—50 | 120—140 » —15-12 80 10,0 2,8 27,0 30 1.0 7
» QOIlC-14 40—80 60—70 — — 250 * 7—10 | 2,6—3,1 | b0—B0 | 28—30 — 8
» OI1C-14 40—80 60 — — 250% 8—10 2.9 40—50 | 28-—30 — 9
» Onc.14 40—80 60 — — — 6,9—-8,7 2.9 — 30—32 — 10
YOd  Oppmounkuy- | MOBK-8C 180 67,5 ~— — — 15—19 | 3,3—3,9 40,0 43 0,43 11
sepcKkore I'OKa
To xe MOBK-8C 180 67,5 —_ — —_ 17,0 3,6 44,0 43 0,43 12

% Bricora c¢qod 060ran(aeMoro MaT¢pHAaga.




Tagnuga 1.50

TexHonornueckne mokasareaH oforamenuys mMapraruerod pyaw Ha fecnopulMeBMX OTCAJOYELIX MAUIHHAX HA OBOraTHTeNbHWX dabpHKax

Yuatypckoro 1 Hukonoasckoro GaccefinoB

yﬁﬂ&a' Kpynaoers | BrXoa koH- Conepmanue Mepranun % HaBaeue-
pestima Ooramgentill MaTepran He | e Nyranze KowuenTpar np;;.',?,?‘:" XBocTu Cnun rasma, %

1 Pyza —3+0 10,7 27,0 49,7 24,3 — — 19,7

2 » —4-0 45,8 37,4 46,5 29,7 — — 56,9

3 Marruthas dparuua —44-0 49,7 39,7 483 — 3Lz — 60,5

4 Tlpomnpoaykr —540 19,0 25,0 42.5 20,9 — — 32,3

5 Pyna —5+4-0 27.9 22,0 41,7 — 14,4 — 529

6 MaruutHast pakLug o1 1 poM- —5+0 11,2—15,9 | 22,3—22,6 | 47,6—48.4 — — 17,9-19,0 | 24,3—33,4

IpOIyKTa

7 Cuxewragnas pyna —54+0 30,1 21,2 30,4 17,2 -— — 43,2

8 To xe —8-1-3 21,6326 | 243266 | 480—48,5 | 20,5221 7.5 — 42,5—59.4

9 » —8+3 34,2 29,0 50,8 23,5 12,4 — 599

10 » —1618 27.8 27.8 48,8 22,4 9.3 — 523

11 Pyna —5b04-3 29,0 35,5 43 2 340 32,0 19,0 362

12 B —b0+3 70,0 43,5 48,0 34,4 32,5 19,7 77,2




Ta6anwua .51

lpanyaoMeTpHUECKMA COCTAR MHTAHHA M NPOXYKTOB OTCAAKH
Gecnopuinepott orcapounoll mawunbn OJIC-14 ma oGoraTurenvroit gafpuxe HOP
«Jlapuserns Yuarypckero Gacceirna, Y

|
g[;:lgggﬂiafu'r}?:;l OOt KOHUEKTPAT NpoMn pory kT XBoCTH!
Kfﬁm' & %. &2 % - ebé' : L5
o EL Cu =% 2 o =41 T HE
w o EEo| BEe) 8§ jEEs| 8%.] ¥ lEE.|Seal ® | EZ.l Eus
3| Fez|geE| % | HpE|8ed| | FyE| SEE| 5 | Befl 8EE
@ ozflaz® @ Oma a=20 & 02| ar® Q ‘U:E aEE
--8 1,3 ] 22,4 1,1 1.4 | 38,1 1,1 1,1 ] 19,5 1.0 1.4 | 5,7 1,1
—8-+5 33,7 | 21,2 268 | 286|400 236 | 37,1 | 189 | 31,8 34,81 6,7 | 30,9
—5--3 46,7 + 28,2 | 495 | 46,4 | 51,8 | 49,6 | 50,0 ; 229 | 51,9 | 423 | 7,1 | 39,7
—34-1 147 | 336 | 186 | 186 | 54,7 | 21,0 | 10,4 | 289 | 136 | 16.1 | 94 | 2001
—14-0,5 3,2 | 29.7 36 4,5 | 46,2 4,3 1,2 ] 30,0 1,6 4.7 1 11,7 7.3
—0,5+40 041 27,7 04 051388 04| 02| 143} 0, 0,71 9,3 0,9
HMexon- (100,0 | 26,6 |100,0 |100,0 | 48,5 |100,0 |100,0 | 22,1 !100,0 100,0 | 7,5 1100,0
HELi
Ta6auna 1.52
[IpHmeBerne OTCANOYHMX MAIHH NPH OGOrAlIEHHH ONOBAHEMYX, BOMLGPAMOBMX pPyX
H pyn PEAKHX METAJNOBR HA 3apyOeknmx dabprkax
Qaspnss Hotomudh | KpyoRooth. | pun g { onyasewse npoRyers
Oa0eaunste pydet
«Hanrynytes Kaceutepuro- | +5; —5+2 | Huahparmonas Happemetnolii u nogpemer-
(3aup) Basg pyaa YETHIPEXKAMEPHAR | HHH KOHUEHTpaTh € CO-
0,18 % Sn (900X 900 mm) pepxanuem 709% xaccw-

TEPUTA, TNPOMRPOIYKTH I
OTBAJbHBIE XBOCTH, CoAep-
mampe 0,07 % Sn

«Haomber Pyna —12-}0 Huadparmosas KoHueHTpaT u oTBaipHME
{3anp) 0,37 % Sn JABYXKamepHan XBOCTH, COpepMKAmHEe ,
(500X 800 mm) 0,09 % 8n '
Xpoeth o1- | +2; —241| To xe
CamKy PYIH (4002 400 mm)
¢ KeoMRHb» yia —2410 » [NepBrunbe KonueHTpaTh,
{3aup) 0,15% S nepeyHieHNEEe  OTCANKGI,
‘TPOM HMPOAYKTH
«KaraBu» Kounenrpar u —8--3: IMopumnesasn Konuentpar, cogepxamuit
{(Bonnsust) XBOCTH THHKe- —31}1 55,2 % Sn
NBIX CYCREHaHIT
<AgGapew» Pyna —10+3 | Nopuwresas  ve- | Borathii  HagpemeTHuil
(dpannud) THI pEeXKamepHas KOHLUEHTDAT, TpoMIIpo-
i (1250X 1250 MM) | aykT m XBoerh
Pyna u xpoetni —3-40 [ rabparmosas Hanpewerdnfi u nogpe-
nocse Jou3- JABYXKamepHas IBETHH{ KOHLEHTPATHE H
MeJIBYEHMA (600X 900 mnr) XBOCTHl, COAEPIKANIHE

0,03—0,045% Sn

«AGepdofinr | Pyna 1,5% Sn| —104-6; | Ilopusesas tpex- | KoumesTpar, TpoMIpo-
(AscTpanus) 0,25 % WO, --b6-F1,5; | xamepnas (450X | Aykr, XBOCTH, COAEpIKA-
—1,54-0,2 | X900 mm) e 0,16 % Sn (usBieue-
HHE B KoHUeHrpar 70 %)
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Mpogomxenne Tadn. 1.52

ﬁiggi:};? i:‘;:gg:?f prr;[r;o(:Tb. Tun MaLUHHB MonyvaeMbe NPoOAYKTHL
Boavppasossee pydet
«/1akam» Boavdpamnro- —6--4: IMopumneBas Tpex- | KoHueHTpaT ¢ OOMHM Bbl-
{Dpannus) Bas pyaa —44-2,5; | xamepuas (600X | xopoM 82,6 %, uapommpo-
0,78 % WO; | —2,5--1,5; | X800 mm) IYKT H XBOCTH, COmep#Ka-
—1,54-0,75 mme 0,10—0,14 % WO;
—0,754-0,2
«[Tanacknepas | Boawdpamuro- —9+5 C IOARMMKHBIM | [IpoMnpoayXT # oTBaJb-
{[Topryraaus) | Bas pyaa pernerom (600X | nuie XBOCTHI, cojepXamiue
0,8% WO, X 2400 Mm) cooTserctBenHo 5 u 0,05—
—5-+3 | JlmadparmoBas 0,07 % WO, (smXon XBo-
JByXKamepHas ¢ | croB 50,5 %)
KOHHYCKHM JHH-
mem (1050
X 1080 mm)
«MsBru-Maiine: | Boawdpamo- —8--6; Topurnesas KoHUeHTpAT, cojepxa-
(Bupma) OJIOBSIHHAA —6--4; uui 25 % WO, u 32 % Sn
P}fﬂa —441,5
l,3 ou W03
Npomnpoayrts | —4; 41,5 | Huadparmosas
OTCAJKH —L1.540,5
«Habatun» Boaebpamuto- | 5404 Huapparmopasn TepeuHiieHHBIH  OTCAAKOH
(ICAP) Bas pyna IBYXKaMepHasi KOHIEHTPAT, comepKanui
1 % WO, (400X 600 u 71 % WOg (¢ w=3BJege-
2000 3000 »m) upem 50 %) ® mpommnpo-
JYKT
«Byaedp Taurr | depbepurosan | }-6; —64-3; - Konuentpar, cogepanguit
(CIIA) pyaa —3--0,1 56 % WO,
55% WO,
«X3aMM» Tro6HepHTOBAR —340 Huapparmosad KoHuedTpar, coaepHaliait
(CI14) pyaa (900X 900 mm) 25 % WOy (¢ n3BaeYeHHEM
0,9 % WQq 40—45 %)
«Hma» (CIIA) T'oGHepuTO- —8--0 Huapparmosas Koenuentpar,)
11eeHTOBasT OJHOKaMepHas copepa- o ’
(e nurie us- {900 900 mm) M HH pSB— Oﬁ];_um a’;.OH
MeJbUYeHHS) 40 % WO, (I:Io;e?m a
pyaa )
0,52 % WOs Ly
XBocTH ocHoB- | —6-4-0,83; | Hmapparmobas Konuentpar, (H3Be e-a
noit orcaaku | —0,8340,2 | neyxkamepras CofepKa- "zﬁﬁsq%)
(300X 450 n wait 12— | B
400 600 mm) 20 % WO,
«[lon-ne-Bunpy | BoabhpaMuTo- —10+2 C NOABHXKHLIM | [IpoMnpoAYKT H  XBOCTHI,
(Dpannps) IeeMHTOBas pemerom (550X | cojepmalume COOTBETCTBEH-
poyna > 900 MMm) H e 0,65% u 0,06 % WO,
0,38 % WO, HAZKHHUM  [PHBO-
AOM
Hewmnamypo- —2-}-0,3 | Ouadparmosas KoHneHTpar, IpOMAPO-
BAHHA® pyAa ABYXKamepHas AYKT, XBOCTHI
(900X 600 mm)
Pydst pedrux memairiscs
< KeomMHHB» TanTaro-Hpo- —3+0 Anapparyopas TepeunmensEnit  oTCARKOH
(Kouro) 6ueBas oJo- Hensep (600<X | KoHuenTpaT, comepKamui
EOCOAEp K AL as X900 Mm) 70% Sn u1,8—28%
pyaa NbeOs+Tag05, mpomnpo-
AYKT H XBOCTH
« X apysJan» Kaccuzeputo- | —124-0,1 | Juapparmosbie ¢ | [lepBaunnit  KOHLEHTpAT,
{Konro) KonyubaToBmE KOHWUECKHM JHH- | comepxammit 9 % kacen-
TECKA mem {1050X Teputa, 9% Koaym6ura;
XK 10560 M) NepeYHCTHbIE MALIHMHEL Bhbl-
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[Npoponxenue taGn. 1.5

DadGpuka
(cTpaHa)

Hexoausi it

Kpynnocrn,
MaTepHasa MM

Tun MaWHEL Nonyaaemste npogyKTH

«Bucuin- Tuns To e —5+0,1

(Hurepus)
«Byka-Bokyairs » —540,1
(Hurepus)

JAI0T  KACCHTEPHTOBBIE u
KOJYMGHTOBLI KoHUeHTpa-
Thi COOTBETCTBEHHO C BHIXO-
dom 93—95 u 75—80 %
Kounnentpar, cogepxauinii
3—5%  waccmrepura
KOMYMOHTa, H XBOCTBI

» KoHuenrpaTr nepsoro npwm-
eMa OTCALKH, CoyepXKamuit
44 % xaccuteputa u 1 %
KOJAYMOHTA C H3BJEUEHIIEM
KACCHTEPHTA H KOJAYMOHTa
kpymnocTe ©+ 40,088 mm
Gostee 95 % ; umpxroma
40,21 MM -—96 %

To xe

TEXHOMOTHYECKHX NOKA3aTe]9X VIeJbHAA MO
n3BogKETeAbHOCTE MalluHEel OIIM-25 ma 20—
25 % pblile, YeM IPOH3BOJHTENBHOCTH JHa-
dparmosux Mawne MOJ-2 1 MOJ-3,

BecnopuineBnie 0TcafouHble MailHHB yCTA-
HOBJIEHH HA OforaTHTedbHEX (abpukax Ypa-
Typckoro M HuKomoabckoro 6accefinos Aas
060ralleHHa Pas/HUHBIX KJ4CCOB MHITOR Map-
raiinesofl pyauw (tata, 1.49—I1.51).

CpaBHHTebHLle HCRBITanuaA Maurns MOBK-8C
n OIC-14 H wallyH C NOABHKHBIM pPeIIeTOM
HAa_ MBITOH MapraHueRoH pyle KPYIHOCTBIO
—80+ 3 ® —8- 3 MM noKasaan sQexTHB-
HOCTB paboTs GecnopllneBbix MallHH, ofecre-
YHBAWMHX TOJAYTIEHHe JYUllers 10 KaueCTBY
KoHpenTpaTa {(Ha 1—3 %) ¥ MeHbllHe [OTEpH
Maprafgua B XBOCTAX OOOrameHHs,

IlpuMepsl npuMeHeHWd OTCANOYHBIX MaLUHIT
0pH OGOralleHHH OJOBSHHHX, BOJL(PPAMOBEIX
pyL H pyld PeIKHX MeTallIOB HA 3apyCemHbIX
oBoraTHTENbIRX (abpHKax NpHBefeHb!

B Tabn, 1.52,

Taasa 5

KOHIIBHTP&HHF! Ha CcToNaX

§ 1. Hpouecc KOHUEHTpPALKH
Ha ¢TOMax

KoHuenTpanns Ha crosax ABAAETCA IPOnECcOM
pasfesieHus DYIHBIX YacTH OO MAOTHOCTH
B TOHKOM cJIce BOMEL, TeKVIHER MO 1260 HAKAOH-
RO NIIOCKOIH aexe, COBEPIIAOMEH NPH MOMOIMIN
MpHBOJa BO3BpAaTHO-NOCTYNATENbHEE HBHMKeHH T
B TOPH30HTAJNbHON IVIOCKOCTH MepleHIHKVJSIp-
HO K HanpapJeHHUEO NBHEHHA BOJHL,
KonnenTtpanua Ha crolax npaMenseTcs Aaq
ofOraiHe€HHA pyl 0J0Ba, BONbbhpama, pPelKHX,
G1aropOJHBIX M UYepPHEIX METANAOB M JpYrex

NIGAe3BBIX  HCKONAeMBIX KpyIDHOCTbio —3 -f-
4+ 0,01 wmm,
KomuenTpanuoHume CToMM  HCNONBIYIOTCH

TaKHKe JJA8 GAOTOr paBHTALHH.

3a BpemA MNpeGLIBAHMA MaTepHana Ha Oexe
KOHUEHTPAanKOHHOTO CTOAA TNPOHCXOIHT pas-
pHiXJIeHHE CNIOH, pacclaHBaHie H TPauCHOPTH-
pOBaHHe YaCTHIL B IPOROJBHOM (BLOAL pHJICH)-
H TIONepEYHOM HAMPABJEHHIX B COOTBETCTBHI
C HX IJIOTHOCTBIO H KPYIHOCTBIO,

Pazpro xneunde cJ0d YacTHIL, cO3laeTes
KOMeGaHuAMH NeKd W TYPOYJIEHTHHMH BepTI-
KAaJTLHbBIMH nyJdbcalHAMH, NPOMCXOAAINHMI D
notoxe BOge, OCHOBHHM CpelICTBOM JAf pas.-
PHIXJEHHS CJIOR B MEMXPHQJACBOM NMPOCTPAHCTRe
ABASOTCH KoJefauus nexm [37], wactora kxo-
TOprX (4—7 T'U) cYwecTBeHHO BLille YACTGTH
[AaBHHIX BePTHKAJIBHHIX MNYJALCANHE TOTOKA
BOAE Ha KOHNEHTpalHOHHOM crtasie (1—2,3 I'nm.
2] padasme, 0,5—0,65 Tn B Mexpupaenom
npocrpanctee) [31]. Paspuxaenye cios ua-
CTHIL  fiBifercst  OGH3aTellbHBIM  YCJIOBHEM
5thdeKTHBHOFO pacCNAHBAHMA HA JeKe CTOJA.

aHGOMBULYIO PA3PHIXJIEHHOCTD HMEIOT HHMK--
HHe CJIOH, pachoJioXeHHble BOJM3H JeKH, HaH-
MeHBIIYIO — cpefnne cJoM, JlomodHHTeaBHpe-
pa3speIXJEHHe BeDXHHX CJI0EB, PAaclO/I0MEHHbIX
HaA PROAAME, NPOHCXCAMT NI0I BJIHAHHEM BO3-
MyWeHu#, IPOH3BOAHMBIX  TYPOYJIeHTHHME
MyJABCAIHAMA, 4 TAKMKE BOJHAMH HA TOBepX-.
HOCTH pasgesa nyJaena—sBosiyx [37].

Ha KoHmeHTPanHoHHHX CTONIAX ¢ TOAGpacoi-
BAHHEM paspHXJeHHe JOCTHIAETCHA TaKike B pe-.
3yAbTaTe OTPHIBA CJIOS YaCTHIL OT JeKH TOX
JefiCTRMEM BepTHKAAbHON COCTABJAAOMEH ee
CKOPOCTH,

Paccnawpauume Ha KOHHEHTpailMOH-.
HOM CTOJIe MMeeT B 3HAUMTENBHOW Mepe Xapak-.
Tep cerperaitdd, B HMMHHX cOAX MOTOKa pac-
HOJMATAIOTCA CaMble TOHKHE YACTHUL GOJBIION
TMAOTHOCTH, HALL HIMH — GoJlee KpYiTHHe TOH e
NAOTHOCTH B CMeCH ¢ MeJKHMH YaCTHIIAMH
MeHBIlell TJOTHOCTH, e€Ie Buille — nocdelo-
BaTebHO MeJKHe H KPYNHHE YaCTROL MAJOH
NACTHOCTH (CaMble TOHKHE YaCTHIH — MeHblue
0,01 MM — ABUEKYTCH BMeCTe C NOTOKOM BOJH).

83.
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Huc, .44, JaBHCHMOCTL OTHOCHTENLHBIX CKOPOCTH

/0,50 (1) ¥ YCEOPeHHHE w/0,5/@* (§) OT REIHTHHH
p = @ RPH KoAeGAHASX [AeKH no OGUrapmoHHue-
CHOMY 3AKOHY:

! — cHopocTs  JAeKH; 2,
YACTHIIBL

3 — cxopocTh  TREpRoOf

'QnaKo B peayabTaTe BOIAEHCTBHA TypGyJNellT-
BHX BHXpefi TOHKHe 9acTHitel GOABWOH H Ma-
J0H NAOTHOCTH YacTHUHO BHIMBIBRIOTCH B BepX.
HUe CIOoH,

TpancnopPTHPOBAHKE YACTHI],
‘B TPOJOJABIOM HATPaBJCHHY OCYUIECTBASCTCH
‘B pe3WILTATe BO3BpATHO-NOCTYNATE/NBHOTO ABH-
WeHHA JeKH, B NOQePeUHOM -~ IOTOKOM BOHSI,

CrOpOCTE N POJONBHOTO NeEpeMe-
M e HW3 UACTHI 3aBHCHT OT 3aKOHa JBHHKe-
'HHA JeKH (06YcAOBTENHOro KOHCTPYKILied npH-

Puc. E.45. 3aancHmoCTE OespasmepHoOl CKOpOCTH 1
‘0T OapaMeTpa § NMphu ABHKERAH wacTHULY Ha [AEKE,
JKonebaouwelca mo GUrapMOHHUECKOMY 3aKOBY

v

7,4

N ]
A/
p
08

0,6[ \
04
0,2

N

0,2 04 0,6 0,8 1,0 1,2 1,4 ©

1)

<84

BOJHOTO MexaHHsma), alcONIOTHOTO 3HadeHs
ec YCKOpeHHS (ONpeleniaeMOro MpoH3BelcHHeM
KBalpaTa YaCTOTH KOMeGaHUH JeKH HA BX aM-
MIATYAY}, pasMepa M TIOTHOCTH YacTHIL, XKO3d-
dunueyTOB TpeHHA MHHepAJAOB O TIOBepXHOCTL
INeKd, CONDPOTHBIEHHS Cpefbt  YepeMEImeRH0
R Hell 4aCTEI, a TaK¥Ke OT NPOLCTLHOTO YK/I0HA
JeKHd,

Tpu Henoab3cBaHyH GHIADMOHHYECKOTO TIPH-
BOJA, XOTODHIM OCHAlleHH MOABecHble (H M0-
caelHAe MOTeJH ONOPHLX} KOHNEHTPaLHOHHbIE

CTOJbLl, YPaBHeHUA JIBHAXeHdd JeKH HMEHOT

sa 137):

s= 0,5 [1 — cos of — 0,254 (1 — cos 208)];
(1.86)

v = 051 (sin wf — 0,51 sin 2w¢); (L.87)
w = 0,5/ (cos of — A cos 2wf), (1.88)

rje §, ©, W — COOTBRTCTBEHHO MepeMelneHHe,
CKOPOCTh H YCKOpeHHe AeKH: [ — pasMax Kode.
Ganuii (Xo4) [eks; @ = 20n; 7 — 4alToTA
KoNMef0aHHH peKH; f— BpeMs, OTCUHTHIBAEMO®
OT HAYAMA JBHKEHHA JeKH B KPalHeM NON0Ke-
HHM; A — OTHOUIcHHE aMNIHTYIH Bropoil rap-
MOHHH K AMIVIHTYIE MepBol IrapMOHHH (OOBIMHO
A= 0,5).

Tpad¥KH OTHOCHTEJNBHOH CKOPOCTH M YCKO-
peHuA JBHM(CHUA JIeKH, B COOTEETCTBHH C YpaB-
perusaMn (1.87; 1.88), npueenens Ha prc. 1,44,

IpofonbHoe nepeMemeHHe daCTHNH BIGJAL
JeKH HaunHaeTCH B MOMEHT /g (P = (p), KOria
CHJK WHePilHH N0 a6coMOTHOH BeJHUYHHE Dpe-
BLICAT CHAY TPEHHH YacTHIH B MOKoe. ¥ Kasad-
HHII MOMeNT (6e3 yuera BaBelUHBAHHUS TaCTHUL
IOTOKOM) ONpeleNsercss M3 HepaBeHCTBA:

| 2] gmgy > &F (o1 — prdlpr,  (1.89)

rle g — YCKOPeRHE CHabl TAMeCTH; f— KO-
(DHUHEHT TPeHHS YacTun O JeKy.

Hauars JABnKeHHe, HacTHIA nCpeMmemiaercs
o0 geKe, PACXORYA CBONr KHHETHRECKYIO 3Hep-
THIO HA NpecjoJeHHe cONMPoTHBJeHH[T, BRAIO-
YAIONIHX TPRHHE ¢ NMOBEPXHOCTE jeKH H TEjpo-
qHHaMHUeckoe conporuBienne, CKOpOCTh  ec
GYAeT M3MEHATBCHA, HANDIMep, no JHHEHHOMY
3aKoHY AJdA CIydas ABHIKEHHA MU CYX0il Jexe
(cm. puc, 1.44, a, npamaas 2). B moMeHT ¢
AGCCNIOTIIBe CKOPOCTH uaCTHLH H JleKH OKa-
JKyTcA PaBHLIMHA, NOCJde Yero 4YacTina MoXKer
TepeMemaTbcd BMCCTE ¢ JeKofi 1101 game Havarth
nepeIBHTAThe OTHOCHTEILHO ACKH B NMPOTHBG-
NOJOMHOM HanpasiaeHun (cM. puc, .44, a, nps-
Man 3).

CpelHiOI0 CKOPOCTh MePeMCEHHT "aCTHIIbL
no jexe IpHGAHIKENHO MOMHO pacCUHTaTh IO
dopMyne

vep = 0,597, (1.90)
rie 0 — GespasMepHas cpelHAd CKOPOCTh Nlepe-
MemeHna JacTri n0 cyxeil AcKe (NpH OTCYTCT-
BHl THAPOLIHAMHYECKOTO CONPOTHRJIEHH)
g — nonpasoynmil Ko3PHIHENT,

VUUTBIBAN -

Wit THAPOATHAMUTeCKOe conpoTuBienne [37].
3Bayedne § RAXOgHTCH K3 TPaguxa § = f (L)
(puc. 1.48), rze

£ = fg (Pr— pse)/20? 1n? pr.

(1.91)
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Puc. [.46, TpaekTopHH [RHEKEHHS 4YACTHI, Paiany-
HpIX MHHEPAJIOB NO a¢Ke AalopaTopHOre KOHUEHTpa-~
UHOHHOTD CToaAa!
4 — wraccarepur, —0.25 4- 0,07 MM, OpOLONMKH-
Te/LHOCTL NpeBBBANEA YacTHL Ha Jeke { = 22 ¢;
2 — nodbgppamar, —0,5 4+ 0,3 MM, f = 25 ¢; 3 —
ponbdpamut, —0,25 - 0,1 mum, 2 = 27 ¢; 4 — -
pat. —0,256 4+ 0,07 mm, ¢ 2 g; § — reMaTHT,
—0,15 + 0,02 MM, t = 35 ¢; 6 — KRBapn, —0,1 MM,
t ¢; 7 — Kmapu, —0,i5 - 0,07 mm,
& — kBapy, —0,2 4 0,1 MM, § =
9 — kpapy, —0.3 +— 0,1 mM, ¢t =24 ¢;
keapn, --0.3 — 0,2 mm, {— 24 ¢

4
24 ¢;
o —

3navenire Kosdpunuenta g NOpHGAHIKEHHO
pasno [37]: 0,8—0,9 1aa vacTiy OTHOCHTEABHO
TAMeJBIX MMHEPAJOB (KaCCKTepMT, BoJbbpa-
mntt Kpynaee 0.6 mM; 04—0,6 aas wacTHI
91X MEIEepasioB (KBapi, CPOCTKH ¢ KBaplleM
THKENbiX MHHeDAJdOB NPH He3HAUHTENBHOM CO-
Aep®anul TochelHHX) kpymHee (.4 MM,

Jna pacuera § MOMHO IIPHMEHATH TAKIKE HHCTO
rpadguyecknii cnocof, NOCKOABKY

U= S+ — S
rae S, ¥ S_ —— COOTBCTCTBEHEO cyMma f/01a-
Jefi mexIy npamoiMu Z, 3 u xpuBoH J (cm.
puc, 1,44, @), XapaxkTepH3yIOImX ABUXKeHHS
yacrTHl, BOEpe] M HA34N OTHOCHTENBHO JeKH.

CMBIBHAS BOJA 38MeAIdeT NPOJOIbHEE IBH-
MeHHT YacTHL, HAXOASIMXCA B BepXHeM CJge,
NPOK3BOAS HMX  JONCAHHTENBHOE B3IMY4YIBA-
une [30].

B ne’JoM .cXOpOCTL NIPOTOJNBLHOTO nepeMcllle-
Hlt YacTuy NpE OGKWYHLIX YCMOBHAX PpaGoThl
KOHNEeHTPAIIHONHOTO CTOJd HAXOIHTCS B [Ipeje-
aax 1,5—3 cm/c,

B nonepedHOM HanpaBJaeHI A
qaCTHUR NMepemelnalorcd HepasHoMepHO. Cxo-
POCTE NOMEPEYHOTO NEepeMELIeHHA YacTHI, Ha-
XQARMUXCHd B  MeXpHOASBOM TPOCTPAHCTEHE,
HEaqauuTenhia, JIHUTh NPH BBIXOJE HA TOBEDX-
HOCTL OHM yBJexaloTcs NOTOKOM BOAH It CHO-
CATCA B TONepeqHOM HanpabdeuwH, Ilosromy
cpenussd CKOpocTh IBHIKEHHA 9acTHIL B MONepey-
HOM HANpPaBJeHHH Ha TOPANOK MeHbile CKODO-
CTH MX TPAHCHIOPTHPOBAKHS NOTOKOM BonR [37 1.
OHa yBeJuunBaercd C yBeJHUeHHeM TOneped-
HOTO HAKNOHA JeXH, PACKOJA CMLIBHOH BOJH,
€ padKWIKEHHeM AHTAHHS H COCTABJAET 1A

yactdl, Goabwoi naotHoCTH OKomn 0,7 cm/fc,
TpOMeXYTOUHOH NJOTHOCTH — OKGJI0 1 cm/fc
¥ gacTHIl MycTol nopopn —— 1,2 cm/c, Paccma-
TPHBaeMan CKOPOCTE HECKOJBKQ GO b ang
KPYNHHX 4YacTHI, YeM 118 MeJdKHX,

CXOPOCTE ABHIEHHA YACTHI B HalpaBJeHsH,
NepneHIHKVAAPHOM K AeKe (CKOPOCTE pacclau.-
BaHMf), 3aBHCHT OT KPYIHOCTH M NJOTHOCTH
YacTHy, 4YaCToTel M paszMaxa KoJeGanufi, Oua
YBeJHUHBAETCA ¢ YBeJHIeHHeM ILIOTHOCTH H
YMeHBIIEHHeM KPYIHOCTH ONYCKAIOUIHXCS Ya-
CTHI NpH NOCTOAHHON TJIOTHOCTH YACTHH CJAOH
MeXIy DPHEWIEMH, C YBeJHYEHHeM KPYMHOCTH
"acTHl, Ca0s, M[OPH OIHHAKOBOM YBEJHUYeHUWH
KPYDHOCTH ¥acTtun cl0f H ONYCKAMHXCA 4a-
CTHI, MpH H3MEHeHHH HaCTOThl M. pPasMaxa
KoJeGanufi, BHIIHRAOMEM YBeAHYeHHE pas-
prxneruss o108 [37]. CropocTs ABmmelua
YACTHI, B paCCManHBaeMOM HANPAaBJICHHY CO-
CTABASACT JOMH MHAJHMETPa B CeKVHIY.

Ha puc. 1.46 nokaszaum TpackTopHz ZBHXKe-
HIIR MaCTHI PA3NHYHEX MHHePaOB 110 jleKe Aa-
GOpaTOpPHOTO KOHIEHTPAUHOHHOrO ctona [30].
UacTHUb, HAXOOAIMMecd BOJAHIN ITOBEPXHOCTLS
JeKu, HaH(}O.-’Eee HHTEHCHBHO NepeMemaTca
B MPOACIBHOM HANPaBAEHHM; YACTHUH, pac-
nOJoMeHEBe B BepXAefl YaCTH CAO%, IHTEH,

Puc. 1.47. Pacmpenerenne npoAYETOB oGoraieHwnn
Ha JEeKe HOQHUEHTDALWOHHOrO <TOMA:

A — woutenTpar; B — ppoMupofykr l: € — npos-
npoayxt I[[: D — xmoetd 1; E - oTBajbHLBIE XEO-
cTel; F — Bojla ¥ LWiambl




Puc. 1.48. Pacnpenejerne wacTHn TAKe’Iodl H Ner-
Koli dpakuHii Mexay DHOIAMH Ha Bepxuel (a)
u HAxHed () dacTAX JAeKH KOHNEHTDANHOHHOTO
cToqa mo ceuendwy 1—1I {cm pue. 1.47):

! — pexa cTosa; 2 — pHdaA

CHBHO CHOCHTCH IOTOKOM BoJbl B NONePeYHOM
HaIpaBNeHUH,

UacTHIEI BEpXHEX CJHOGR NPH TONEREUHOM
IBH:KeHHH TIOCAECBATeIbHO NANAJAloT B MeX-
pHbENbHBE KaHaJ, rie MPOACXOAHT HX IIO-
BropHoe paccaanpasuc. [Ipm gBMmXeHMHM mare-
puajJa BAOAE MeXpHpeSbHHX KaHANOB TPOHC-
XOAHT yMmeHblleHHe TOMUIHHHL ¢TI0 H BHIMbIBA-
HHe M3 Hero TOHKHX YacTHIl MAaJoi MJOTHOCTH
HONMepeyHbiM [OTGKOM BOJH,

B pesy/ibTate pacciaHBaHHA W TPAHCTIOPTH-
POBAHUA B PasliiyHblX HallpasdedddaX Ha JeKe
c7oda yacThNLl pasfelRIOTCS 1O JJIOTHOCTH W
kpynuoctd. [Ipy 3ToM ofmas 3aKOHOMepHOCTh
pasfesieHns 3AKaI0YACTCA B YBeNHYeHHH IJIOT-
HOCTH ¥ YMEHDIIEHHH KPYMBOCTH HacTtdll Mo
ATHHE feKH M, HaoGOpOT, B YMeHDBillgHHH ILIOT-
HOCTH W VBelHueHHH KPYNHOCTH NO IIHPHHE
nekH. Tlo BeCoTe cjiof MaTepHalla (CUWTas OT
NJOCKOCTE JeKH) TIOTHOCTE YacTHL, YMcHDL-
uraeTcs, 8 KPYTHOCTE YBeTuuHBaeTCH.

Pacnpefenellic NPoOJyKTOR OGOTAIIEHMS HA
Jlexe KOHUEHTPALLHOHHOFO CTOJia NOKE3aHC Ha
prc, 1,47 u 1.48.

§ 2. Pexxum M peryanposatue
nponecca KOHUEHTpaLA#
Ha <T0JaX

OCHOEHHMH TeXHOAOTHYE
CKHMH TNapameTpaMM KOHNeHTpa-
IHOHHEX CTOJIOS MABJSIOTCH! 4acToTa KojeGas
HHH M x0J JeKH; YIJb NONepeuyloro ¥ npojoab:
HOTO HaxJoHa &e; TRO RapHMIAeHAS; NPOH3BO-
IHTEILHOCTD; COJepKaHHe TBEPAOro B MUTALHH,
pacxol CMBIBHOH BOAHI,

B rafs. 1.53 npnBeleHu MmapaMerpsl pagoThl
OAMOfeUHHX npoMelurIeHHmx crosios CKM-1
B OCHOBHBIX OHEPALHAX NePePadoTKH OAOBAHHO-
BOJb(hpAMOBHX W JpYTHX PYJ CpelHei o0OraTH-
vocta, Cpelnde 3HaueHMsl NPHBEJEHHHIX mapa-
METPOB (33 HCRJAKYEHHEM N POK3BOIMTCIBHOCTH)
MOXKHEO MPHHEATL B KAYECTBE HCXOMHBIX NPH pery-
JHPOBAHHH TMPOLECcca KAK Ha CTOJAX CKM, rax
[ B2 CTOMAX JIPYTHX KOHCTpYKIHIL, ¢ nocjefyio-

86

MM YTOUHgHHeM Ha OCHOBAHHMI
pe3yIbTATOR.
YUacrtora KoJdeaauli nnxol !

noNy4aeMbIx

oexH, jlig ompefefieHAs XOJa H Y&CTOTHI
KOJeGAHHE JeKH MOMHO IONb30BaThkCH KDH-
BBIMM, TpHBeJeHHBMH Ha pHC. [.49.

KpupbiM 3700 pHCYHKA COOTBETCTBYIOT IMITH-
prueckue GHopMyab

= 18 dmaxs (1.92)
1 = 250/ dmax» (1.93)

rie¢ dpax — HAHGOADIINGE pasmep dacTull 06o-
TaliaemMoro martepuana (onpefledfercss no pas-
MepY OTBEPCTHI CHTA, Ha KOTOPOM NPH paccesc
ocraetcs 5 % marepuana ¢t HCXONHOH HABECKH),
MM,

B npHBefleRARX GOPMYJIaX HE YUTEHH MHOTHe
(GhaKTODh KOHLEHTPalH¥ HA CTOMe H XapakTe-
PHCTHKA TepepabaThizaeMol pYIb, 103TOMY
pesyJsbTaThi, ToJydaeMmble NPH pacueTax no
THM DOPMYJIdaM, HYMKHO pacCMATPHBATL KAk

Puc. 1.49, 3asHcHMOCTD X0AA I H YacTOTHl KoneGa-
HHA 7 AEKH 0T MPYNHOCTH oboramaemoli pyAbl
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Tadauma 1.53

NapameTpul pafoTel KOHUEHTPALHOHHBIX cTonoB CKM-1

KpPYIHOCTE MaTEpHAAA, MM

llapameTp B

a4l —1+40,2 —0.2
QOrTHoweHue AJIMHRL JeKH K e¢ IMpIHe 2,5—1.8 1,8 1,5
Xol JeKH, MM 16—26 12—18 8—12
Yacrora xoJeBaunii Jexu, Muu~ ! 270—300 270—300 300—350
INonepeynk:fi HakAoH AeKu, rpapyc 4—6 2—3 1—1.5
[Moavem (), omyckakhe (—) pasrpy3odnoro KOMua + @7 + (2—4)y | — (0,5—2)
JexH Ha | M ee JHHBI, MM
Tan wapudacanit Teckoenfi | Ileckosmit | UlnamoBmit
Hau6o.1nmas soicora pudied Co CTOPOHBL 3arpy3KK, MM 1826 12—18 8—12
Paccrossue Mem1y PHPIAMH, MM 30—45 2540 30—45
Colepxanue TEEpAOTO B NHTAHHH, % 20-30 20—30 25—40
Pacxoa cMulBHOH BOAbI HA | T DHTAHHA, M3 1—1,5 1,5 2
[TpousBOAHTEABROCTL, T/Y 2—3 09-20 0,3—0,9

nepece NpHGIHXKECHUE K ONTHMAaJbHHIM Tnapa-
MeTpaM H yTO‘IHﬂTh Hpkﬁ JKCIIYATALUH CTOJOB,

Yronm nonepeYyHOTro HaKJOHA
YBeJIHUHBA@TCS C NOBbIeHAEM KPYNHOCTH 000-
ralaemMoro Matepuania H HaxOIHTCH B Npelenax
1—6%, Jna ocofio KPYIHEIX H TRAKeAHX MuHc-
pasoB O MOKeT GHTb ypelHuen o 10° [30].

¥ron npojJoOAbBHOTO HaKIoH4
sIpJReTCA HeGOJBIIHM 0 BesinuiHe or —0,0037
1o --04° (aKaK MHHYC ©3MATAET ONYCKanue
pasTpy30uHOTO  KOHIla, SHAK [JHC — ero
noxnem),

Npopoabhbiit YKACH ZeKH MO XOJy IBHIKeHHA
MaTepuasa npK nepepaloTHe TOHKOZEPKUCTHX
0 HUTAMHCTHIX  MatepHaflop  VBeTHUHBAaeT ee
TPAHCTIOPTAPYIOMYI  CriocofHOCTh, a  YKJoH
JeKH B O OTHBONOJOMHOM HAanpasJeBHH (IpH-
MeRFeMBI NPYU Nepepadorke K[ YMHOIEDBHCTHIX
NeCKOBHIX MartepHasnos), HaoGopoT, ymeHbuIaeT
TPAHCIIOPTHPYIOIIYIO CIOCOGHOCTD,

Tun Hapudaennsa (puc. 1.50), Ha
APAKTHKE IPHMEHAKITCA B OCHOBHOM 1Ba THNa —
eCKOROe 1719 MaTepHata KpymHoeTsio 10,2 MM
W llaamoBoe  AAfA martepHajsa —0,2 mmM.

TMonepeunoe ceueHHe necKOBumx pHbAeA —
npamoyroabiuk. Ha jgkax cyodop s ofo-
rallleHds  UJIaMUCTHIX  MATEPHAJIOB, NOMHMO
Hapu(WIeHHH MaJoH BHICOTH!, HMEIOTCH BHICOKHE
pudH, nepe] KOTOPHIMH CO3JA0TCH CIIOKORHbIE
J0HH, Tge IpOHCXOJUT ocakienue HIAAMHCTHIX
yacTHN TAMKeNMblx mHHepanoB. IlomepeaHoe ce-
YeHHe BBICOKHX pH{JeHd — TPeYroabHHK, HH3-
KHX — NpAMOYIOAbHAK, [IpOJoNbHOE CeueHme
pHbAeH — TPANEIMA ¢ IBYMA NPAMEIMH YT Ramy
H BEDXHHM OCHORAHHEM, PaBHHM 3/4 HHIKHero;
PHEWIH HMEIOT MaRCHMAJbHYIO BHICOTY ¥ 3arpy-
309HOTO TOPLA JeKH.

Hanfonpiuiyio LANKY ¥ BHCOTY WMee? pudas,
npoxogfwan depez Yroa AckH, OBpa3OBAHHHIK
CTOPOHOH Pasrpy3kd JeTKHX [IPOJYKTOB H 3a-
rpy3oudbiM TopuomM (Ha puc, 1.50 npaBuil HHXK-
uuil yroa Jek). HAHHY ¥ BHCOTY OCTalbREIX
puddleii  onpelendiOT clAelYIOmEM  OGpazom.
Haroropmednrie prdUH  HMEIOT OAMHAKOBYIO
JSIHNY M YCTAHABAHBAIOTCA TAK, 9TOGB JHHHS,
coefluHAOman UX OCTPHIE KOHIE, 0Gpa30BEIBaIa

¢ HampaBieHHeM pudaeil yroa 30—B85” (yroa
cpeaa pudJef); NPOTHBONOAGKIBE KOHUL pud-
Jled 06pe3aloT ¥ MecT HX IepeceyeHHs CO CTO-
pOHaMH TeK, ¥ AMAroHaJbHEIX JeK BJOJAB CTO-
POHHI PA3rPYIKH JIETKHX NPOJYKTOB YCTAHABIH-
BAETCH  HOMOJHWTENbHARA  «danopnan» phdas
BbicOTOR 20—25 MM, NpemATCTBYIOMAS BHIIOCY
TAMENBIX KOMIIGHEHTOB B XBOCTHI,

Brifop BuicoTH pHbeH onpelensiercsd Xpyi-
HOCTBIO W IACTHOCTBHEG OBOrallaeMoro Mate-
pHald, a TaKKe COAEPIKAHHCM THHEJIBIX KOM-
NCHEHTOB.

B coepemellHEiX wlaMonmx crodax (Xoda-
maua, CKOUL-75) nosepxnocid AekH uMeer
BOAHOOGpa3HB XapakTep u podb pudied Bhi-
NOJHAIT I'pefHH BOMH. laKue PHOIH CymecT-
BeHHO CHHXKAMT BO3MYINEHHE TOTOXa BOIH,
NPOH3BOAHMOE WMH, YTO yayumaer addekrHB-
HocTh OGOTAMIEHHS [IIJIAMOE,

PexoMengyeMuie pasmepsl napudieHAlt Jas

OTEUECTBEHNEX  KOHUCHUTPalHOHHHIX  CTOJIOB

npupelenm B Tata. 1,54,
NNpowasodlHTeABHOCTH OJIHO-

JeUHBIX KOHUCHTPALMOHHHX CTONOB  MAPKH

CKM-1 1as pyl, colepiamHx TAXKEIbE MHHE-
pasbi MAOTHOCTBIO 6—7 2 rfcM®, MOXHO npH-
GAHXEHHO ONPEeReNHTDb [0 TpadUKY (puc. L.51).

g opHeHTHPOBOYHOTO OmpeleneHus ONTH-
MaNBHOH NpOHIBONHTEIBHOCTH @ crosla Jo-
fort pasMmepa npa paore Ha pyAax paaiuunoft
NJAOTHOCTH MOMKET GHITh HCMOAL3OBAHA IMIHPH-
ueckas dopmyna [30]

@ = 0.1pp [Fdep (pr — D/(p2— DI K,
(1.94)

rie Pp, Py H Py — NJAOTHOCTH 'COOTBETCTBEHHO,
p)mm, TAXEAOH DpaKIHR H OVCTOH NMOpoAH,
r/fem®; F — naoWais Jexw NPH ONTHMAJ0bHOM
OTHOUICHHH €€ INHHEB K WHPHHE, M dcp —
cpelHHH JHaMeTp yaCTHI OGCTAIIAEMOTO Ma-
Tepuata, MM; K — 4HCJIO nex,

C yMenbilleHHeM pasmepa JeX VACJBHAT 1pO-
H3BOJHTEJBHOCTD BO3pAcTaeT oGPaTHO npanop-
IIHOHAJBHO HX NACIaiu B crenedu 0,4, [Tpous-
BOJUTEABHOCTE KOHIeHTPALHGHHBIX CTOJMOB ITPH
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Pue, 1.50. Tunpt Hapudaennli KoBUEHTPANHOHHBX CTOJXOB:

a — ¢Tasfapraoe; 6 — pas Tpy6ofi KOHUEHTPANUKK; 8 — ANR AOBOAKH KONHUEHTPATA;, & — C [ePeMeNHuM PAccToAHIeM MeXy pudwmamu: 8 -— Beiowapaca;
e — Jfu-2ia; o4 — Jledicrep-1lnat-Q; 3 — Buaronanenofi fAexn Jleflerepa (meckomoe); u -— AWaroHadbho# Ackn [eficvepa (utamoroe); k - QHTYDHDe
Ae#crepa; 4 — wAaMosoe efctepa:; # — [lesanepa n IlfaTynopa; H — Jlynema; ¢ — Kysosresa, A — XoaMaHa



Ta6ainma 154

PexkoMeHnyeMbie pA3MEpHl HAPHGUIEHHA AJf KOHUEHTpAaNHOHHBIX cTojoe CKM-1,
ACK-1, CK-15, CK-22 u tuna CKO jas cpejHHX YcAoBHA
npH oforaesyn pyl HBeTHWX H YePHBIX METaJJOR

a ComepxanHe TSHEND#H GPakuuM % NHTagud, %
KpynHocTs <10 10—30 >30 B.
E\EKB MaTEpHRana. rpa-
MM k A, h, aye
MM X, MM MM X, MM MM X, MM
[ipsuoyro/inunas:
fnecKoBas —3(2)--0,2 [12—14 25f30 16—18} 30—356 [18—26| 35—45 40
LVIAMOBAS —0.2 14/2 | 200/25 | 18/2  200/25 | 22/4 [ 200/25 | 45
Asaronanpuan:
MeCKOoBast —3()+0,2 | 7—10) 22--25 12—114 25—’28 18—201 30—35 55
HL12MOBas L —0,2 13/2 | 200/22 | 18/3 | 290/22 | 23/4 | 290/22 55
MpumMesadguas 1. bk — MakcIMaAbH28 BucoTa prpAeRl; x — paccToAnHe MemAY DHpAAMH,

B — yroa cpesa pugaed. 2. ANa mMIaMOBLX AEX YHCAHTENb OTHOCKTCS K BHCOKHM DHOJISM, SHAMEHATenb ~—

K HH3IHHAM.

MepeuncTke NMPOMIPOIYKTOB cocTaBiger 60—
80'%, a npu Zosoike kOHIEnTpaTos 50 % mnpo-
H3BOJANTENBHOCTH CTOM& HA OCHOBHOH onepa-
LEA,

CozepXaunKke TBECPJOTO B NH-
TaHui nsMersgerca oT 16% PK: T=6:1)
10 40% (K:;T=1,5:1), Ontumanbibm
ApJfercss collepmanse TBepaore 20—25 %.
TlpH  upe3MepHOM  DPasiHMeHHH  NUTAHHSA
(K :T> 6:1) yseauuneaerca pa3pixieHie
MaTepHaJa H CYLIECTBEHHO BO3PAcTAET CKOPOCTh
TPAHCNOPTHPOBAHHA B MCNEDEYHOM HanpaBde-
HHH, NMPHBOARUIAN K BLIHOCY B XBOCTH YaCTHI
noJesnore MiHepaga, [IMr  CHRUKEHHS 3STHX
MOTePh YMEeHbMAIOT DOMEepPEeYHHH HAKJIOH ASKH.
IMprn  nemsocTaTouHOM pPasXKHMEHHH ITHTAHWS
OK:T < 2:1) paspuxdieHde  MaTepHaja
Maj0, 4TO NPEenfATCTBYeT NPOXOKIEHHIO YACTHIL
MUHePaa0B OGOJBLIOR IIOTHOCTH B HEKHHE CJIOH;
N0JA0Ca TAXKEJIEIX MHHEPAJIOR B BEEPE BEIENAETCS
neweTxo [30].

CMbBHEAag BOJa Heob6XoouMa JJs yia-
JeHH# 4YacTHI JerKHX MHHepaioB B KOHIE
JeKH, TIOCKOIBKY 3HAYHTEJIBHOE KOJIHYECTBO
BOJbl, NMOCTYNAIOUEE BMECTE C jIHTAHHEM, YXO-
our B aonbl £ o F (oM, pre. 147,

I1pH HefOMBHIOM KOJHYECTBE CMHIBHOH BOIbI
H MaJOM rofepeuHoM YKJAOHE AeKK MatrepHal
BeDXHHX CJIOEB, COCTORINMX N3 YaCTHIL Manoil
MJIGTHOCTI, MOXKET M3BJeKATbCH B KQHUEHTPaT.
UpeaMeprnift nomepeunbii YKAOH JexH, 00db-
LIoe KOJHYECTBO CMBIBHON BOIB H HepaBHOMED-
HOe €€ pachpelelieHHe NPHBOLAT K BHIHOCY 4a-
¢Tull G0JblIOH NMAOTHOCTH H3 KaHANOB MEKLY
PHOIAMK U NMOTEPSAM NOJC3HLEIX KOMIOUEHTOR
¢ xpoctamu. [Ipe HegocraTOwHO# TpaHCNOP-
THpYIOmeR CMocofHocTH JeKH B IPOAOJBHOM
HANPABMEHHH TAKHKE NPOHCXOIHT CHOC TSIKeIHX
YACTHIL B XBOCTHL.

Boabmas BecoTa pHgaeH u HOBBIUEHHAS
TPaHCIOPTHPYIOmAR crmoco0HOCTh JeKH B IIPO-
AOJBHOM HENPABREHAW IPHBOAAT K 2acopedmio
KOHIEHTpATa YaCTHUAMH MAJOH MJAGTHOCTH.

C yBeNyyeHHeM HATPY3KH HA JeKY NMpPOHCXO-
JHT yBe/JHYeHHe TONMMUHNL CNOA 3eper Ha Hell W,
CNEJ0BATENbHO, YMeHbIeHHe Pa3phIXAeHROCTH
cjlod, NJA0X0e pacclAapBaHMe B HapyieHHe TIpo-
necca KOHIUEHTPAIlHH,

IlToaroroBKa HCXOZHOFO Ma-
Tepuansa nepe] offoramednem
HEa CTOJaxX. YCTaHOsJeHO, YTO JY4ilHe
TEXHONOTHYECKHE pe3yJbrathl TOAYYAOT HpH
O0OralleHHH HA CTOJMAX KJIACCHHIMPOBAHHOIO
marepraaa, Yem meHblle pasHHila B NMJAOCTHOCTH
pasiensieMblX MHHepaJoB M 4eM GOJBIIE CPOCT-
KOB B HCXONHOM NpOAYKTE, TeM Ve AOMMHA
OHTE WKaAa KAacCHMUKALUHN,

KoHueHTpanns Ha crofax HCXOAHOID Heksac-
CHHIMPOBAHHOTO MATEpHANA BO3MOMAA B TeX

Puc, 1.51. 9KcnepHMEHTAALHAN 3aBHCHMOCThR NIpo-
H3BOAMTCRLHOCTA OAHOACYHHX HOHIEHTPANHOHAKX
€100 OT KPYNHOCTH HCXogHofl DYAHM {(MpH nAoT-
HOCTH TAXeALlX MHHepaioe 6,0-—7,2 r/cm?')
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CAYuAgX, KOTJa MO0 3KOHOMHUECKHM coofpae-
HAAM JONYCTHMA CPABHHTENBNO HeBBICOKAT -
deKTHBHOCTE OOOTAIEHHS HJH XOFJa COCTan
HCXONHOTO MaTepHala CPABHBTEJLHO [1POCTOH.
Hanpumep, woria B marepuate npeoBiagaior
MeNKHe TAXesble W Kpymubie JerkHe YacTHILI
NPH HEe3HAYHTeJbHOM KOJHYeCTBE CPOCTEOBW.

B GoJblIHHCTRE CAYYAeR, OCOGEHHO MpH 060~
TauedHH KOPEHHBIX OJIOBAHHLIX, BOABDPAMO-
BHIX Pyl H Pyl PEAKHAX MeTa/ 0B, MaTepHad,
mocTynatouui Ha KOHIEHTpalHOnHbe CTOJMH,
nopeepranT KJARCCHDHKALLHH.

Ha oforatarenbnbix ¢atpHkax f1peisapi-
TeJbHAfl IOArOTOBKA MCXOJHOTO MaTepHasa
Kpynuoctbio —2 (3) MM nepell KoHueHTpaunuei
Ha CTOJIaX OCYIWECTBAACTCH B THAPABJHUCCKHX
KlaccHguKaTopaX ¢ nolyyeHHem 4—6 kiaccos,
KaxIbii H3 KOTOPBIX 06OTamaered OTNeNbHO,

Huorza 1A NOBHILEHHH KavecTBa KiacCH-
¢dukanup Hexolueifi MaTepHas nepel mofadgeft
B rHIpaBAHY4ECKHA KJAacCHDHKATOD NOJBEPraioT
0GecillIaMIHBAHKIO B THIPOLHKAOHAX, Mexa-
HHUECKHX KJIACCHQHKATOPAX HAH KOoHycax,

Tatnuna 1,66

K.J‘IﬂCCHl:I)HKallHﬂ KOHUCHTPAUHOHHLIX CTOJOB

TMoaroToBka K oOOrameHH0 Ha cToJax Toll-
KO3eDHHCTHIX H ULIAMHCTEHIX MATEPHANOB KpPYI-
HOCTBIO Medbue 0,2 MM 23aKJA1093eTCH B HX ofec-
ULTAMAHBAHHH (OTAeNeHHe KJaacca —I15 MkMmj)
i CTYIeHHH.

§ 3. KoHUEHTPALMOHHKIE CTOJBI

K OCHOBHBIM Yy3/2M KOHIEHTPAIMOHHOTG CT0.2
M0G0 KOHCTPYKIHE OTHOCATCA neékH, NPUBOJ-
HOft MeXaHH3M, OIOPHCE YCTPOHCTBO M Mexa-
HH3M PeTYMMPOBAHHS NHaKiOHA IeK.

Kanaccuduxaius KOHUEHTPAIHOHNIBIX CTOJOB
MO OCHOBHBIM KOHCTDYKTHBHHIM  IIPH3HAKAM
npubefeda B Tata. 1.55.

TexnmnyecKas XapaKTepPHCTHKa OTeeCTBEH-
HBIX KOHNCHTPAIHOHHBIX CTOJOB, W3TOTaBJH-
BaeMmux 3aBofioM «Tpyn», npueeieua B Taba. 1.56.

KornenrtpannoHHH# OLHO-
peaguu it ctoa CKM-1 (pue. 1.52) nmeer
OJHY JeKy HepeBRHHOH KOHCTpYKILHHM Tpaneng-
naanbHolt dopmbi. IloBepxHoCThb ee noxXpuiTa

Mapka cronos
Tcires | Goras | Avsenng | enops | Hasmasemue
- a
IeK HOBKR Hex Mexanuama cron gresscraeH- 38 pyGeIKHHK
Onnonevrme | Ha ono- | Bozsparho- | Kynaukoso- | O6oramenne| CKM-1 «elicrepy;
C Tpane- pax HOCTYIA- phiuaxk b neckos * ¢ [leficTep-
UCeRAAAbELIMHE| CHHIY TeJLHOE B | HJAM MHED- {H ULTaMOB ** OsepcTpom»,
WIH AHaro- IAIOCKOCTH HHOHHBH (MecKoBLEe H g[leitcrep—
Ha/TbHBIMH JeKH ILTAMOBbIE) Tl1aT-Os;
AEKaMU «Xoamans;
«Begar»
(eCKOBRIEL)
Onnoaeunrie | Ha ono- | Bosspartuo- | Kpueoumn- | OGorameine «[pysonsepks;
¢ Tpame- | pax MAH | NOCTYNA- |HO-WATYHHBIH|  TTECKOB — «I'yubonbaTs
NEHAaNbHBIME| peccopaXx! Teabhioe BIH HHep- | (IEeCKOBHE) «Begar»
HJIH ApAMO- [ CHH3Y no4 yraos HUOHHBIH (ILTAMOBLIE);
YTOJbHBEIMH K INIOCKOCTH «Orcykxar
JexaMu IeKH
Muoroged- | Ha noa- | Bozepatro- | Muepiuon- | Oorautenwe| CK-22; «K onenro-666»
Hh€ € JHA- | BECK&X LIOCTY - HHH necKoE H CK-15
TOH aJbHBIMH TeAbHOE B LWITaMOB
JeKaMH ILIOCKOCTH (meckoBmIE H
JeKu ILJTAMOBHIC)
Ongoneunnic | Ha ono- | Bossparno- | Muepnuon- | O6oramenne; CKOUJ-7.5 «Xonman»
¢ JHArO- pax nocTyna- HHIH LULTaMOB
HAJBHBIME CHH3Y | TeNbHOE B (LIIAMOBRIE)
IEKaMH MJ0CKOCTH
JEKH ,
Oaunojcunwe | To xke To xe To xe O6oramenyre, CKO-0,5; —
H MHOTOJEY- MEeCKOB H -7,8; -15;
Hhle ¢ LHa- 1L718MOB -92; -30;
TOHATbILBIMH (meckoBuie M| -37; -45
JNeKaMH UL AMOBBIE)
Tpexnapyc- » » KynaukoBo- | Oboramenue] HCK-1 —
HLe ¢ Ipe- PHIMAKHBIHL NECKOB
MOYTONBHEL- (rmeckoBLIe)
MH AeKamil

* KpyOoHoCTh 3acTHO Goablne 0,2 MM,
** KpynHocTe gacthn 0,2 (0,3)40.02 mM.
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TaGauna 1.56

TexnHuecKan XAPAKTEPHCTHKA OTEYECTBEHHLIX KOHUEHTDALNMOHHBLIX CTONOB

jir]
Hapaverpw -zl g & 3 o | woe o8 | 8] 5 5
= = o o o o o o o] o} o o] o}
i Q 4 s s N = 5 = & 4 4 4
L = ©Q & 0 & o % o o =] 5} o
Ofmas naomais Jek, m2 7.5 15,2 22,5 22,5 0,5 2.0 7.5 5 22,6 30 37 45 7.5
Konuuectro ek 1 6 3 3 1 1 1 2 3 4 5 6 I
ITnomans OAHON ICKH, M2 7,5 1,7; 7.5 7.5 0,5 2,0 7.5 7.5 7,5 7.5 7.5 7.5 7.5
2,5;
3,4
Yron mnonepeunoro wawkhowa ack, | 0—8 | 0—8 | 0—81 0—8 0—38 0—8 0—810—8 0—8 0—8 0—38 0—8 0—8
rpagyc
Yacrora xoaefanuii  gex, wua™! | 230—| 300 | 230—| 230—| 290—400] 280—400( 280— 280---| 280—350| 280—| 280-350| 280350, 280
300 350 | 350 350 | 350 330
Xon mex, mMm 12—26|12—26| 16—20/10—14| 4—16 (10—26 []10—20(10—20] 10—20 [10—20{ 10—20 | 10—20 | 6: &; 10;
12: 14
Kpynnoers nurauws, Mm 3— 3— 3— (0,2— ] 3—0,04 | 3—0,04 | 3— 3— | 3—0,04 | 3— | 3-0,04 | 3—0,04 | 0,1—0,01
0,040 | 0,07 0,2 0,04 0,04 | 0.04 0,04
T1poH3BOMHTEIBHOCTE , T/4 03| 1—-6 | 3-91—-3| Ho 0,05 008-3|03—|06—/009—-10(1,2—]| t,5—17| 1,8—20 | 0,3—-0,1
3,0 3,6 7 14
Momuocts saekTponpurarens, KBt 1,7 2,2 2,2 22 0,4 0,6 1,1 22 2.2 2.2 2% 2,2 2%x22 0,75
TabaputHhie pasmepnr, MM:
anuHa 5715 | 5510 | 5830 | 5830 | 1380 2820 5030 | 5240 5350 5410 5360 5360 5160
1IHPHHA 1800 2100 2370 | 2370 600 1125 2100 | 2110 2110 2180 2210 2200 2120
BHICOTA 1200 | 1850 | 2512 | 2512 556 962 1380 | 1480 1860 2384 3380 3660 1610
Macca, T 1,2 1,67 3381 3,38 0,08 0,45 1,5 | 2,26 2,93 5,70 5,78 6,35 1,30

]




Puc, 1.52. KonnedTpaluMoHHBA ¢Tox CKM-I:

I — nexa; 2 — puddhiy; § — NoTOM A48 nNpHeMa NMHTakuy W CMiplORf Bogo; 4 — OTREPCTHA; § — NONBHMEHE NJAHKN JNA  DeTyJEPOBAHHE
NoJI9H BOAW: 6 — POJWKOBAS OMOpa; 7 ~— ONOPHER faacTHHa; & — BHHT; ¥ — MaXOBHK XPEHOBOTO MEXIHHIMA



JHHOJIEYMOM, Ha KOTOPOM 3aKpensieHHl Jepe-
paHHEE pudUiH, pacoJOXKEHHbE MAaPadJeabHO
ABHXEHHIO JlekH. B monepeynoM ceuennu pHdw
EMeloT GOpMY TNpSMOYTONbHHKZ, IUHDHHA KO-
TOporo 7 MM, 2 BHICOTA NepeMeHHas (CM. TalJ.
1.54}.

Jnuea pudnedl Takxe nepemenuadn. Camas Ko-
potkad pubas (1200 Mm) pacnosNoxesa B Bepx-
Hefl YACTH JI€KH, V 3aTrpy30THOTO AIMMKa, caMas
anuHHan (4500 MM) — B HHXKHefl Yacry JAeKH.
Ha fleke yCTaHOBJEH JOTOK € ABYMA OTAede-
HUFMH: OfBC — JNI1 TTPHEMAa W pAacCTpelelleHEs
NYAbNN, ApVIoe — /1A CMBIBHOM BOAN, Tlogauy
DVABIE H BOAB HA JEKY PeTVAHPYIOT H3MeRe-
HHEM pasMepa OTBepPCTHE B JOTKe H NOJBHXK-
HEIMH TJIaHKaMH.

Mexa omdpaeTcsl Ha INECTh POJMKOBHX OTOD
CKOABRKeHuA. JlJs pPeryiHpoBaHHs Ioneped-
HOTC HABKJOHA JIEKH HMEETCA KPEeHOBLid Mexa-
Husm. TpusonHo# MexarHsM croaa (pHe. 1.53)
COCTOMT H3 3KCLUEHTPHKOBOrO Bajia ¢ POJHKOM H
KOJEHYATOTO pHyara {Kopomwicaa). [lpu Bpa-
HIEHHH PKCIPHTPHKOBOTO Balla POJHK HAXKHMaceT
Ea TOPH3CHTaJNbHOE MJeYs KOPOMHICHA, BCASA-
CTBHE UEro BepTHKAJbHOe TJIeU0 MOCHEHETo
JABMXKETCS BIpaBo o, OYNYYH CBA3AHHLIM ¢ Ne-
KO CTOJa 4epe3 TATY, 3acTaBAAET ee JBHraThcA
sasafl. B 310 BpemMs npyXuHa, VKpenJeHHad
noj Jexod, cumaercda. [lpn mansHefiineM Bpa-
NIeNHH SKCUEATPHKOBOTO BaJja BEPTHKaAbHOe
01640 KOPOMBIC/A OTKJIOHAETCA BJEBU, d Mpy-
AKHE3, paaknMasich, TOJIKaeT JeRY Bhepen.
Xon AexkH H3MeHAIOT BHYTOM, 4acTory KodeGa-
HHl ~— CMEHOR IIKIIBOE Ha Baay 3JeKTPOXBH-
TaTend.

KonaunenTpaguuonunsi CTOM
SACK-1 (pue. 1.54). Tpexvrpycnuit capoenkbi,
HMEET IHecTh JeX, NPUBOAHMHX B IBHMKCHHE OT

g
=] ,/1
7 !
4 Lo
Puc., 1.53. JpHBOogHON mexaHusm cTodoe CKM-¥
¥ ACK-1:
/ — SKCNeHTPHKOBHIE Baa; 2 — pofuk; J — KO--
JeRyaTHH  pHYar (Kopowmblcjo), 4 — TATa; 5 —
BMHT JJI H3MeHeHHs X0ha JEeKA

ofllerc NMpHWBOAHOTC MexahH3Ma. Mekd pacno-
JoxeHH B TPH Spyca IBYMS TNapadfefbHO pa-
GOTAIIMMMH CeKUHAMH (MO TpH ¢ KaxJoft cTo-
POHEI),

MaTepnaJ MOCTYNaeT Ha JBe BepXHue JEKH,
€ KOTOPBIX TIEPeXOHHT HAa CPeJHHE M 3aTeM Ha
EnkHHe. CLeM OKOHYATENBHEX NPOIYKTOB 0G0-

Puc. 1.54.
UHOHHBIH CTOA
J — mpunofHoh
3 — cperpue JNEKH;
OOABHMHOH DaMbl;
KACHA JEKH; 7 —— 4ePBAYHLIA peayKTOp;

TpexbApyCHuIR CIBOGHHBIH KOHUEHTDA-
ACK-1:

MexaHuzM; 2 — BE€PXHHEe FEKH;

4 — HHMHEe JeKH, § — OCH
6 — MAaXOBRHK NONepeYHOro Ha-
§ — e~

06 — pacnpejenutent OYALNH H CMBBHOR BOJH,
% — noABHMXKHEE [JaHKH JILIH
Aadi

pery/MpOBaHHR N0~
BORH
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Puc, 1.35. TpexaeuHunfl ONOpHO-nOABECHON KOHUEHTPALHOHHBIR c¢Toan CK-22:

{ — pmexn; 2 — HHeDUMOHRBIA NpuBoAHON MeXauHsM; 3 — TpapePca, COeRHHsOian AexH; 4 — mesoba
AR NpHeMa B pacnpefe/leHHs HCXOAHOIO MaTePuaJsa; § -- XeqoS OJaa PacnpefelieHUA CMBIBHOM BOAB
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rallleHH NpoH3BOJSAT ¢ HHXKHHX JeK, HO HHOTAA,
HalpUMep TPH OOCOTAMIEHWH JKenesHbHX pyX,
CheM KORIEHTPATOBR NPOHIBOAAT H €O CPEIHHX
Jek. Ilromank pabouell HacTH jeK cTOJA He-
CKOJMBKO 6oJEINe NJAOMAAH ABYX JEK CTOXA
CKM-I1. Bce mecth nek CMOHTHpOBaHH Ha OCAX
NOABHAKHON paMbl CTOAA © TIOMONIbY KpoHWITEd-
HOB M [e3HHO-MeTAJLTHUECKHX BTYIIOK.

Jexu cTORA H2rOTABJHBAIOT H3 aTIOMPHHE-
BOTO CIJaBa H BBINYCKROT NBYX BHAOB: fe3
TIOKPBITHA U C pe3HHOBHIM IOKpEITHeM. Pesuno-
BHie PHMIM HAKJAEHBAIOT Ha TOBEPXHOCTE HEK.

Dopma puhaes 7 ux pacnofomeHHe Ha Jexe
TakHe me, Kak y crosa CKM-1, ecan BepxXmion,
CPeAHIDID H HMXKHoW nekH crTona HCK-1 pac-
CMaTpUBaTh Kak dactdH Jeku crona CKM-1,
paspesannoft BAOAL Ha TOJOTH.

TloaBumuad pama cToMa BMecTe CO CMOHTH-
poBaHHbLIMH HA Hell JeKaMH onupaercd Ha (yH-
JAMEHTHYI0 paMY NOCPENCTBOM HCTHIPEX Omop
ckonbxenud. [puson y crona SICK-1 Takofi xe,
kaK y crona CKM-1.

Tlyaeny mojawT cBepXY B HPHEMHYID uacTh
weJo6a, OTKYAa OHa uepe3 OKHAa B OOKOBHIX
CTEHKaX TolajiaeT Ha BepxHHe pekd. YacTh
OKOH cHafmeHa JepeBAHHBLIME 3aJIBHIKKAMH,
TIO3BOMAWMEME  DPEryMHPOBATE HATPY3KY  HA
JEBYK) H IpaBYH HOJOBHHH cTona. Haunfonee
3PEKTHBHO CTOJA paboTA€T TNPH PaABHBIX Ha-
rpyaxax Ha ofie TOJOBHHBI

B xouue mxeno6a mmeeTcs OTCeK AAF CMBIBHOMH
ROAH, HYACTh KOQTOpPOH TOManaeT Ha BepxHue
NeKH, a wacth B JKeJN06a, pacnojoKenyble Haj
HHXHHMMH nexamH. Ha cpenuwe jexH cMBIBHYIO
BOAY MOAAKT 4Yepes cCcheualbane xeaosa,
YCTAHOBJEHHEIE Ha JleKax.

[Mpoussoguteabuocts croda HJCK-1 Gonee
4eM B 2 paza NpeBHINAeT NPOM3BOAHTENBHOCTH
ctona CKM-1. HOna pasnefekus Marepuana
menbue 0,2 MM npumenense cronoB HCK-1 ne
peKoMeHnyeTcs.

Tpexpeanui ONOPHO-TION-
BecHOH KOHUEeHTPAaUHOHHLH
ctox CK-22 (puc. 1.55) u3roTaBiyBatoT B By X
HCTIOJIHEHHAX — A/ OOOTAIEHHS TeCKOBOTO
martepualla H AAA oGoramenus mamos. Jeku
pACTIONONKCHE OHA HAL ADYTOR, uMernT dopmy
NAPANAENOr pAMMA ¥ YCTAHOBACHBI JUATOHAMBIO
OTHOCHTEJNBHO HalpaBieHust BO3BPATHO-NOCTY-
natefbHero ABH:KeHUS, OHA NDERCTABJAIOT CO-
Golf XKecTRHe MeTaNJIHYIeCKHe PaMbl C JIepeBsii-
HEM HACTHJAOM, NOKPHITHIM JHHOMeYMOM. Pudum
HA JleKaX JCPeBfHHBIE, YCTAHOBJEHB MapaJ-
JeJbHO WATIPABAEHHIO NBHAKEHHA pekK.

[Tpononbubil YKICH YCTaHABIHRAIT OBIIKM
1% BCex JeK H3MEHeHHeM [JHHE TPOCOB mof-
BECKH €O CTOPOHW pa3sTPy3KH KOHIEHTPATa.
O6wuit nomepeqHsi HaKJACH heK PETYIHPYIOT
3MeHellMeM JJAMAL TPOCOB TNONBECKH €O CTO-
POHEl NpHBOAA, a HHAWBHAYAJNBHBIH HAKJIOH
KaxJIpofl  JeKH — KPEHOBMMH  MeXaHH3MaMH,
pacnofozKeHHHMH — Ha TIPOTHBOTIOICKHBIX
KOHILAX JieK.

TpuponHO# MexaHHsM MHePUHOHHOTO THIIA,
NPHHUHINAABHAS CX€Ma KOTOPOro NOKasana Ha
puc. 1.56, coctonT ua ABYX nap mapajineabHo
PACTIONOKEHHHX  BAJIOB, COEJUHEHHMX Mex Iy
cofoft ayGuaThiMy KoMecamu. Ha Bakax sakpen-
JIeHBl HeypaBHOBellleHHEe Fpyasl; Goabmue —

Puc.

1,58,
WHOHHOrC THnay

Cxema UNPHBSIHOrD MEXAHHZME HHep-

f B 2 — HeypaBHOBELIEHHEE T©DY3bl

Ha OJHOW IIape BaNOB W MCHbIINE — HA APYTOd.
Tpysnl pacmosioeHel TaKuM 0GpazoM, YTO NP
BpalIEHHH BaJOB BEPTHKAJbHBIE COCTABJSIOUINIE
QeHTPOSCKHLIX  CHA  B3AWMHO  YpaBHOBEMH--
Bal0TCH, 2 TOPH3OHTAJIBHEIE — CYMMHp YIOTCH
HJIH BBIYMTAIOTCH, 49T0 BHISLIBAST ACHMMETpHYHOC
BO3BPATIIO-NOCTYIATENBIOC  JABHMEHHE  T10--
JBHMHOR YACTH CTONA B TOPH3OHTANLHON [JIO-
cxocti., Onopnass paMa, k KoTopo#i nojBeii-
BAKT IPHBOJRGH MEXAHH3M H JeKH, MOHTH-
pyeTcs HENOCPEJCTBEHHO HA  [epPeKpbITHAX
afaiufl  (paGpHKH.

Xof ficK YEeMHYHBAKOT, YCTaHABAHBAas J0-
NOJMENTENBHEE TpYsh B HeYPaBHORCICHHLE
rpyse fipuzoja. Js yMeHbIIEHHS XOAa IPOH3-
BOJAT AeMoHTax Tpysoe. Yactory xoaeGanmii
JleK H3MEHHAIT, CMeHsifl MKUELI Ha Bady 3Jek-
TPONBHTATENA.

OnunoaeuHue KOHU@HTpA -
LHOHHB & CTOJB OMCPHOTO
Tuna CKO-05 CKO-2 w CKO-75
{puc. 1.57) HMENT ONHY NEKY MHAOHAMBHOTO
THIA ¢ MeCKOBBLIM HJIH ILTAMOBHM Hapu(JICHKEV
¥ JKeloSaMe LIS OPYeMa ¥ pacupeeficuds Til-
TaHHS H CMHBHOH Bogw. [IpHBOAHOR MexaHH3M
HIEPIHOHHOTO ThNA {cM. prc, 1.56) w nexa oni-
PaOTCH HA HECTKHE KAYalOHIMecH omopul. Pery-
JNEpOBaHHE NONCPeUHOTO HAKJIOHA JeK OCYHIECT-
BAACTCA KPemoBbiM MexaduzmoM. Hamewewie
MPOJOJMBHOID YKJOHA ICK [NOCTHTAeTCH HiMe-
HeHHeM AJHHB onop. PeryinpoBanne uacToTe
H paaMaxa (xofa) KoJeGaHu# OCYIIeCTRAACTCR
TaKKe, KaK u ¥ crona CK-22,

Muorojecuune KOKULCHTRA -
LHOHHB € CTOMH OnNaepHOTO
Trma CKO-15, CKO-22 n CKG-30 (puc. 1.58)
HMeIOT COOTBETCTBEHEO M0 JBE, TPE H MeTHpe-
JMATOHANbUBIE NeKH, PacTOJOXKEHHLE Iapad-
JAeNBHO APYE HAJ APYTOM H YCTAHOBJEHHbIE COB-
MECTHO C [PHBOAHBEM MEXaHHSMOM HHEpPIHOH-
HOTO THIIA Ha JKeCTKHX KayalOU[HXCA Onopax.
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Puc, I.57.7 OnHojeunbil KOHHCHTpaA-

UHOHHBII  CTOA  ONOPHOTO
{CK0-0,5; CKO-2; CKO-7,5)
§{ — nmexka; 2 — HHepHHONHHH mOpn-
BOAHOR MeXaHHAM; § — IKECTKHE Xa«
YaCMHecs ONophl; 4 — KPeHOBHH Me-
XaHuaM, § B 6 — xenofa ANA OpHeMa
H pacppejeieHHs COOTBETCTBEHHO HC-

THNA

Kaxpas nexa ocHameHa KeAofaMH 118 npHeMA
‘M PETYNHPOBAHHS NHTAHHS H CMBIBHOH BOIb! H
‘HMeeT WH/AMBHAYaJNbHH KpeHOBHIH Mexanuam
JAJifs PerynupoBaHHS IONCPEYHOrO HAKJOHA
AexH. Paccrognme mexny NeKaMH IO BEpPTH-
Kaau 500 mm.

Muorofeunsne KOHLUEeHTpPA-
HHOHHNE CTOAH ONOpPHOTO
tuna CKO-37 y CKO-45 no KOHCTpYKUHH
NIpeACTaBAAT cofoll YCTAHOBKY H3 JBYX MHOTO-
JeYHHX CTOJNOB, pPAaClIOMKEHHHIX Jpyr Haj
JpYroM, ¢ OTNeNBHBIMH NPHBOJHBIMH MEXZHH3-
wMami. Tak, croa CKO-37 npeacraBaser coboit
yeraHoBky Ha CKO-22 ¥ cMOHTHPOBAHHOFO Haf
HIM Ha crnenuanabuoii pame CKO-I5.

Coorperctenno CKO-45 npepcrasaser co-
G0ft KoHCTpYKuMio K3 neyx cronos CKO-22,
YCTARHOBAGHHHX OJMH HaJ JpYrHM Ha OTNOPHOE
paMe. KOHCTPYKUMA KaIOTO H3 TaKHX CTONOB
¥ [PHHOHON HX PEryJNHPOBAHHA Te e, 4TO H
-CTOJIOB, H3 KOTOPHX OHH CMOHTHDOBaHEL

Oanonevnnit KOHONEeHTpA -
nuHoEHHA ctoa CKOUI-7,5 (pre. 1.59).
Jexa cronma npejcraBafer coboH HacTHN co
WRAMCBEIM HapH@AEHHEM, OTAHTHA H3 CTEKND-
naactHka. Han fexofi cMoHTHPOBaH xenel nad
fipHeMa # pacipeneleHds THTAHUT M pacnpeje-
JIHTEND CMHBHOH BOAB!, BHIMOJHEHHMH B BHIS
TpyOH C OTBEPCTHAMH,

Huepuuonuhifi GpPWBOAHOHE MeXaHK3M cToJa
CKOIL-7,5, B orruyne 0T H306paMeHHOTD Ha
puc. 1.56, nMeeT Ke nBe, a TPH Naphl MapaKJaeh-
HO PAaCHONOMKEHHBIX BaNOB € 3AKPENJeHHBIMH
H2 HHX HEYPAaBHOBEIIEHHEIMH TPy3aMH H ycCTa-
HOBJIEH Ha IKeCTKHX KadalOWHXCH ONopax.
B ocraabHOM npuBoaHOR MeXaHM3M CTOJA
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XOAHOro IIHWTaHHs H BOAB

CKOIl.7 5 apanorndes NPHBOAHBIM MeXaHH3-
maM crogos CK-22 u CKO

[Nomepeurbilt HAKMOH JEKH PETYJRHpYeTcs
KPEHOBEM MeXaHH3MOM. XOJ M WacToTa KoJe-
fapmit jexku croaa CKOW-7,5 wnamenmorca
Tak e, Kag # ¥ crodos CK-22 u CKO.

3apyfemHbe KOHLEHTDPAUHOHN-
Hee ctoa i Cromu efleficteps H ¢llefictep-
OgeperpoMs HMeRT Jeky, ro GopMe GAHIKYIO K
napailelorpaMMy H YCTAHAB/IHBAEMYIO AHAr0-
wanbHo (cM. puc.1.50, 3, ). Jlexn HATOTABAHBAIOT
C Pa3/HYHLM COOTHOLIEHHEM NMHHE! H IIHDHHEL
Pripaun yKpenJeHb napaifielbHO HATPABIEHHIO
JBHXKeHHA JCKH.

Cron ¢ nexoR pasmepom 4050X 1950 mm npu
xone 12—34 MM u uwacrore KoneSanui 210—
300 mun~! ofecnevnBaeT NPOHIBOIMTENBLHOCTD
1,0—1,2 /4 nOpH KPYITHOCTH MaTepHana
—6-+ 1,2 mm; 0,2—0,8 7/9 npw KpYNHOCTH
—I1,04+- 0,15 mm; 0,1—0,4 1/u npn Kpyn-
RoctH —0,15 MM, Mapneuenne 7axenblx MHHe-
pPanocBE IpPH O6OTAlEHHH LIamMoB OGBIYHO HE
npesbiiraer 50 % . Ilorpe6asemas MOWHOCTH
cocrapager 1,2 xBr, veranosounas — 2,2 kBr.

Cron  «leitcrep-Tlnar-Os.  OcoBenHOCTBIO
CTOJA ABAAETCd MPAMOVTOJALHAA JeKa, BHIOOA-
HCHHAA B BHJE yCTyHOB' COCOHHEHHBIX MeXAy
coB0ll RAKJOHHBIMH YUYACTKAMH, pacloJNOKeH-
HBIMH HpHGJTHSHTEJIbHO napa.nnenbﬂo JIHHHH
cpeza pudaei. B npogonsHoM pa3pese neBepx-
HOCTB JIEXKH NPCACTABRAeT JOMAXYIo JHHHIO
{eM. pue. 1.50, ). Yroa nontema (B HanpapJe-
HuA pudiel) HAKIOHHBIX YYaCTKOB QKON °.
Pubin Ha Jleke pPacrofioxeHsl NapalfelbHO ee
AMHHHON cTOpoHe. BepXHHe KPOMKH HX HAXO0-
ISTCA B ORHOH AJIOCKOCTH,
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Prac, 1.58. KOHO@MTPAMMOHHLIY cToa onopuoro tund CKOQ-30:

{—§ —cM. pue. L.B7: 7 — mengba BAA LpuemMa TIPOAYK-
TOB PasaencHHs
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Puc, J.69. OABOAEGYHBLIH KOHNEHTPALHORHBIH CTDX
CKOQil-7,5

(OGo3Havenns Te Xe, wro Ha puc. 1.57)

JeKn c 4eTHPBMSE YCTYNAMH NPHMeHAIOT A5
KDPYNHOrO MaTepHala, € TpeMs — JAs Mare-
pnana cpenefi KpYIHOCTH H € ABYMA — LA
MaTepHana KpynHocThio —0,2 MM,

TNonpecwoil KoHUeHTpanHOMHEA cTon «Kow-
uenko-666» bupmer «Jleiicrep KoHueuTpefiteps
HMEST TPH TNApaANelNbHO padoTAIWAE JHATO-
HAJEHEE JIEKH, IAPHHPHO COEHHEHHEIE C HHep-
IHOHHEIM TIPHBOJHBIM MEXaHHIMOM,

Hexn # npuBoanofl MeXaHHSM TIOABEIIHBAKT
K MepeKPHTHIO HIH K cnenHalbHOR paMe ve-
THIPEMA TpOCaMM, H3 KOTOPHX TPH DAaCHoJo-
HeHLl CO CTOPOHBI TPHBOJHOIO MEXaHH3Ma U
OJIHE — IO OCH [IGCTeHEro, CO CTOPOHB! pa3-
TPY3KH KOHUEHTpATA.

TexHHYECKAs XaPAKTepPUCTHKA
KOHUEHTPALUOHHBIX CTOJIOB
« K oknerko-666»

IMecka- Mnama-
BRI BEIA
Ofwas miomans Iex, M2 24,7 24,7
Unerto gex .. 3 3
Tun nex Jluarosanssnie
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Matepran nex epeso
TMorpsitHe Iex . Peanna
Marepnaa Hapmpnemm Peanna
Yacrora KoneGamui JIeK,
MuH ~1, 300 300
Xoa nex MM 12—29 1219
YTOMN Nomepedsoro Kakjio-
Ha ZeK, Ipaayc y—_8 88
KpynHoCTE HCXOMHOTO MTH-
TAHHS, MM . . . . . —3102 —o0,2
l'[pousBonmenbnocm
{(L1g pyx), T'a 2,7—8,1 0,9—1.8
Tun TpHBOJHOTO MCXa-
HH3Ma , . . HHepUHORHLLGE
Yeranosounas MOLLL-
HOCTE, KBT. . . . . . . 2,2 29
[abaputnee paamepbi MM
IIHHA | . . 6120 6120
I pHiTa 3677 3677
BHCOTA 3048 3048
Macea, T. 3,12 3.06
GupMut Aurmmn (¢Xoamans), TP n ®PT
(«Cpysonsepke, «[ymGoabnrs, «Benars), $no-
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Ta6auma 1.58

Texnuueckas XAPAKTEPHCTHEA TIHEBMATHYECKHX CE€NapaTopoR

TlapaMerpal CIi-12 CII-b CIIK-40 CIIB-100M OCIT-100
IThewane padoued mo- 12,0 6,7 7,5 17,0 12,0
BEPXHOCTH, M2
Tan zexa Onnockarnas HBycratuag QaHocKaTHag
UHCno xex 1 I 1 2 I
‘-Iac'roira Kauauuil Jernu, 310—400 310—400 350 250—400 200—450
MHH ~
Yacrora nyabcanuit Bos- 83—130 83—130 | 98; 124; 192| 62; 100; 144| 83—130
ayxa, mau—l
Yron HAKNOHA feK¥ K TO-

PUSOHTY, TDagyc:
NPOACABLHEI 4—11 4—11 4—11 4—10 4—11
NIOAEPEYHER 4—-11 4—11 2—9.5 4—-10 2—12
IKRCUEHTPHCATCT NPHBON- 10 6 ] 10 10
HOTD BaJid, MM
[ pOHSBOIHTENbEOCTE, T/Y 100 40—50 4055 150 100
KpynHocTe  o6ofamaeMo- 6-75 6—-50 7,5 6—75 6—75
TO Marepuanta, Mm
Mowpnoers  ycranobaen- 20 10,5 13,0 31,7 23,6
HHX 9JeKTPOABHTATEIEH,
kBr
Macca, T 14,6 8,1 6,6 324 16,1
HargoroBuTe: s MammrocrponTenpstifl 3aBon Ne 2 um. [Tapxomenxo [1/O

Kapropuam

100

unit {(«OTcyRxar), ®panuun (lkx») npouzpo-
AT B OCHOBHOM KOHIUEHTPAIHOHHBIE CTOJH +C
nenfipacEBaHHeM MaTepHada. B erodax aToro
THTIA JEKY YCTAHABAHBAlOT WIH HA PeCccopw,
IIAKJIOHeHHEIE B CTOPOHY RPHBOAKOTG Mexa-
HM3Ma, MJIH Ha KJIAHOBHiHHe onopw. lexa
NPH mepelHeM xOje ABHMKETCH BMECTE ¢ Mate-
PHAJOM TIO HEKACHHOH JHuMH BBCPX, tiph 06-
pATHOM XOne OHa Kak 6! OTPHBAETCH OT MaTe-
pHaa ¥ yxoiut BHu3. [logGpachiBakue Mare-
pHana BIepeJ| CrocOfCTBYeT AYuUIeMY pa3pblX-
JeHHIG M GOJblIefl CKOPOCTH TPAHCIOPTHPOBA-
HHfl ero BJAOJb J£KH CTONA.

PaspaforaHr KOHCTPYKiliH €TONOB © BO3-
BPATHO-TIOCTYNATENbHBIM JABHMEHHEM NCKH B €€
NMOCKOCTH 4 € aMOPTHIATOPOM, O KOTophiit oma
YRapAeTcs B KOHUE XOaa BOepen,

Hexotopre napaMerphl KOHNEHTPALHOHHLIY
CTONCB ¢ TNOAGpACHIBAHHEM  [pHBEAEHHl B
tabn. 1.57.

lNMuesmarugeckHe CTaJAH (ce-
napaToph) npamensior B CCCP npyu ofo-
ramenHH yraefi. OHE MOTYT NpHMEHATHCH H
IMA cyxoro oforaleHHs pymn.

IMuesmaTnaecknit cenapatop OCII-100 noxa-
32y ma pue. 1.60.

MNogpmxuas neka cemapaTopa, COBeplUalo-
H1ag  BOIBpATHO-NOCTYNATEJbHEIE  NBHMKCHHA,
pazleseHa B TNPOAQNBHOM HANpaBleHHH HA
veThpe Nodsd. Kampgoe nofic TOKpLITO palm-
NUIBHHM  CHTOM C  OTBEPCTMIMI  pasMepoM

Puc, 1.60, MNucpmaTHaecxuli cemapatop OCIMI-id03
} — noABHXkHaA Aeka, 7 — OnopH; § — INOJE AeKH;
4 — puibnuw; 5§ — pyKar AJA NOAROAA  BO3INYXA;
6 — npuBoAno# MeXaHH3M




1,5—3 mM. BmecTe C CHMTOM Ha JeKe Kpemsr
puban. Iang ylepxanusd Ha JeKe <10 Mare-
pHala onpeneleHHOd BLICOTH TNO GOpTaM ee
VCTaHABAHBAKT GOPTOBBle (B NPOAOMBHOM Ha-
npaBAeHHH) A NoGoBhie (B MOMepelHOM HANPAEB-
JACHHH) pHdpAn, K xamjaoMy om0 AekH no py-
KaBaM nmofiBONAT CKarblil BO3nVX. Pacxoa Bo3-
AyXa PeryaupyioT IPOccesbHEMH 3aC/HOHKAMH.

HicxonHoe nmHTasle MOCTymaeT B OJOBHYIO
4acTk JeKH.

Tlorox Bosnyxa, nonaBaemMufi CHH3Y nop caoil
MaTepMada, pa3pHXJIATeT ero, CO3NaBas YCAOBHS
NAS pacchaHBaHHA YACTHIL TIO TWIOTHOCTH. B ce-
MapaTopax JApYCHX KOHCTPYKUHH BO3AyX mo-
IalT npepriBicTe, coofwasd cpene mybcalluio.
B pesynvraTe pacchaHBaHnA JeTkas Qpaxiud
HAXOZHTCA B BepXHeH YacTH cJI0A H Gaarofaps
OONePeuroMY  YKJIOHY JeKH  IepeMemjaercs
E NpHeMHHe xesiofa. Tamenas ¢pakuus Ha-
XONMTCH B HHKHeH 9acTH cnost W mon meficTBreM
BEO3BPATHO-IIOCTYNATENMBHEIX  JBHMKCHWE  JIEKH
TpaHcnopTHpyercd Broab uee, Pudwiu, gampa-
BAEHNblE BAOABE JHEKH, TpPENATCTBYT CHOCY
qacTHH THKEJIOH (QPaKUHH B DONEpedyHOM Ha-
npasleHpd., YpaleHHe Taxeaof  QpakuwH
¢ JEKH NPOMCXOIHT € TOP1OBOH UACTH.

OCHOBHHMH HEJIOCTATKAME I[IHEBMaTHYECKH X
CEenapaTopoE SABAAIOTCA HEPaBHOMEDHOE pac-
npenefeHRe BO3NYXa H MaTepHala N0 RJAOWANN
JeKH, TPOPHIBH CJAOS MaTepHala H nepemelln-
BaWHe paccIOMBIIHXCH ¢pakuui M xynue Tex-
HOJOTHYECKHE [IOXa3aTeNH N0 CPABHEHHIO C TH-
JApPABJIHYECKHMH KOHUEHTPALMOHHEIMH CTOJaMH,

SibbexTHBHOCTD OGOTAIUEHHA HA MHCBMATH-
WeCKHX CemapaTopax BHIUe, YeM Ha THEBMa-
THUECKUX OTCAZNOYHBIX MALIHHAX.

Tlpn 9KCOAyaTALMH NHEBMATHYECKHX cCefla-
PATOPOB BOSHHKAT NOTOJNHHTENAbHHE TPYAHO-
CTH, CBAZAHHHE ¢ HEDGXOAMMOCTBIO NHJEeYJan.
JMBAHNA,

TpeHMyecTROM NHEBMATHYCCKHX  Celapa-
TOPOB  ABJSKOTCA  OTCYTCTBHE  TOTPESHOCTH
B BOAE, NOJYUCHHC CYXHX NPOIYKTOB, (onee
HH3Kas CTOHMOCTE NCpepaoTKH PYAH 1l MeHE.
UIaf SHEProeMEOCTS,

§ 4. lipakTHKa paboTH

KOHUCHTPALHOHHBIX CTO/IOB
[Npumepu

NPUMEHRCHHA KOHUOEHTpaHOHHBEX

TeXHuueckas XapaKTEPHCTHKA HEKOTOpHIX  CTOJNIOB Ha OOGOTaTHTedbHEX d¢aSpukax CCCP,
MHEBMATHYECKHX  CEMapaTopoB  TpHBeAeHA  NMepepaBaTHBAIOLIHX DA3JHYHBIE PYAB, NpPHBe-
» Taba. 1.58. Hexsl B Tada, 1.50—1.64,

Ta6rwuwua 1.59

TexHonornweckne noxazarean oSoramenHs BoakbpamoBofi * pyms

Ha cTtoanax CKM-I

Pexxum palotH cTona
Yacrora | [ipous- | KpynHoeTh Brrxor. g?étcnpe ];(:HB;[: )
Xon Kose- BOLH - HHTEHUS, Tlpoxy ke o WO, WO,
ARKM, Ganuid TEJE - MM o g
MM AEKH. HOCThL,
MHE™1 T4
Kounerrpar 29 15,70 64,9
Ipomnponykr I 2.4 3,18 10,9
18 270 1,32 —34-0,2 | Tpomnponykr 11 22,0 0,30 9.5
XBOCTH 72,7 0,14 14,7
ITuranue 100,0 0,69 100,0
KoHnerTpar 2,0 5,34 45,7
[pomnponykr I 26,0 0.24 27.2
15 250 1,19 —3-+0,2 IMpomnpoaygr 11 — — —
XBoCTH 72,0 0,09 27,1
Iuranue 100,0 0,24 100,0
Komnuenrpar 2.3 10,84 48,7
Mpomnpoaykr | 12,6 1,36 33,3
15 310 0,74 —0,540,04 | Npomopoayxsr 11 — — —
XBoCTat 85,1 0,11 18.0
Iuranue 1000 052 100,0
Konnenrpar 3.8 10.35 50,7
Tipomnpoaykr I 4,4 5,77 32,4
12 330 0,61 —0,5—0,04 | Ipomupoaykr 11 26,2 ‘ 0,27 8.0
XBOCTH 65,6 | 010 8.4
uraunuc 100,0 | 0,80 100.0
|

* BoasbppaMcofepxallnll MHHepand — rwodnepur (KpynHOCTE

gact «—2,0- 0,01 mm).
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Ta6auuwa 1.60

TexHonoFHYECKHE TOKA3aTeNH oforameHna Wa cronax ACK-1 nepro#t pakmuu
THIPABAHYECKOH KINACCHGHMKAIHH ON0ROCOLEPXKAameR Pynwl {XpycTaabHenckwit TOK)

T'panyiomerpuaTe-
CHasl XapakTepuc-
Peaum paGorel THKA METANHA Copepxasne Hasnevenne
crona Hponyxr Buxon, % onoBa, % onoBa, %
Khace, B~ )
MM * Xl(l:/f' |
Xon nexkw 17 wmv; | —3-+2 6,7 | Kougenrpar} 3,3—12,0 7.7—16,2 | 716—81,3
gactora  KojaeGa- | —2-L1 24,4 | Tlpommpo- | 26,0— 0,21—0,37 7,7—16,7
Hu#l JeKn NYKT
275 mun~1; pacxon | —11 0,45 53,3
CMBIBHOHN  BOML —0,45--0.25] 11,1 XEBocTst 62,0-62,8 | 0,13—0,14 | 11,0—12,7
2 m*/1; npomsBosn- | —0.25 4.5 | Tlmranne 100 0,6—1,2 100
TENBHOCTE 31—
4,5 1/u; moTpebasze-
Mas MOMIHOCTb
1,63 xBr
* OCHOBHAS Macca RAaCcTHY, KacCHTepaTa uMeer pasmep —1,5--0,04 M.
TaGaupa 161
TexHoaAorHMECKHE NOKA3ATE]NH OGOTAIMEHHA DYIB * peaxHx MeTAJJIoR
‘HA KOHUEHTPAIMOHHKX cTonax CK-22
PexxuM paloTh cToda Cogep-
q I waHHue "
- Bri- - N
Xonr Kg;:g? n]c))z];? HL(.F ;‘in; ,?,CI:M TIpoRyKT X ol;l!.. uj—? g:‘!g lieal-ll3 ;112 y
HEKH, aui TEJIL - % KOoMno- %
MM JAEKH, HOCTDL, HEeHTa,
Muy—1 T/ [
Kouuenrpar 25 15 75
TTpoMupony KT 50 2 20
18—20 300 8—10 | —24-0,8 X BoCTB! 25 1 5
[NuTanne 100 5 100
%011U£HTPB.T 15 36,0 82,7
= - = POMIIPONYKT 18 2,5 6.9
18—20 300 68 0,806 XBOCTB 67 1,0 10,4
IuTanue 100 6,5 100,0
Konuenrpar 9 33.0 72,6
14—16 330 5—6 —0,8-1-0,4 IMpoMmnponykT 25 1,8 11,0
XBoCTH 66 1.0 16,4
MNuranue 100 4.1 100,0
Koruenrpar 15 10,0 53,7
16 350 4B —0,4-0,2 TpoMnponyxr 63 1.7 38,3
XBocTu 32 0,7 8,0
[Nuraune 100 2.8 100,0
Konucnrtpar 8 7.5 61,8
\ . TIpoMIPOAYKT 62 0,5 32,0
16 350 8—35] —0.20.1 XBoCTH 30 | 02 6,2
Muraunc 100 1,0 100,0
Konuentpar 9 5,0 36,8
. Hpomnponykr 64 1,0 52,2
. _ I. ,
16 350 1 2-25| —0.201-007¢ | (FOU 97 0’5 10
| Hurtanue 100 1,2 100,0

* TIAOTHOCTL [IONE3IHOTO KOMMoHenTa 4.8 I/cM®, MIOTHOCT: MycToH nopofs 2,7 r/cmt.
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Ta6anuna 1.64

“FexnonorHyeckHe noKasateqy oGOraleHHa onosocoaepkamedl pyab

na crone «Xoamau»

XapakTepulTHKA [HTAKRA ‘ ,
| Ea = K ,
ey 22 ¢ | aselitel 55 0 e | % B2 | b=
Gorsl crofla Knace, my S [ gza\ %z.gae ng POLYKT g gf Eg_
: AR B 3
2w | SE35 |23 | £¥g] 2 3z 28
Xoa zexn | 40,1 24 10,10 0,2 KorlleHTpat 12,3[ 7,80 88,7
12 mn; wa- | —0,14-0,074 47 | 0,12 0,61 203 XBoCTH 87,7 0,14 11,3
cTota Koxe- | —0.074--0,044 | 6223 | 110 | 67.3 Mwrame | 100.0| 1,08 | 10000
Gannn . —0,0444-0,0151 29,2 1,08 ¢ 31,0 | 1
280 muu~1: | —0,015 14 | 064 0,9 . =
o : . : ’ ’ 1 onlnenTpar 5111671 80,3
codepmanne | Hexomwmi | 100 | L02 J100.00 514 | “xpoerm | 949 O22) 157
pHoro B
TR A liuTanue i 100,01 1L06]| (00,0
15—20 9o | .
{no macce) j Kowuenrpar | 4,7) 843 723
360 XBocTw! 93,31 0,16 27,7
Turanue 1000 0,55 | 100,0
KotenTtpar 7,01 10,20 693
400 X BOCTHI 93,01 0,34 307
TuTanne 100,0) 1,03 100,0
KonnesTpar 3,91 5,711 437
538 XBocTh 96,1 | 0,30 56,3
Turaune 100,01 0,51 1 100,0
IHX TpaHCNOPTHPOBAHHE HYeDe€3 BCW JJIHNY
Lagea 6

Of6orauieHue Ha LIMO3aX

§ 1. [ponecc ofioraiueHus
Ha WJao3sax

Mawa npeacranaser cofoil Kea06 NpIMOYLoidL-
HOFO CeYeHHsl ¢ NapanienbHHMH (opTaMu, HA
AHO KOTODOUO YKJAAABLIBAKTCS YJIaBIWBAOLIHe
TORpHITHA (KeCTKHe Tpacdapertl AJIH MATKHE
KOBPHKH), MpefiHasHayeHube [Jis YlepxaHiua
OCEBINHX WYacTHI| TAXeNbX MHHepalop, Jag
oforawensst TonKax xaaccos (—0 15 mm) npn-
MEHSIOTCA TaKkKe ClelHafibHbe IAOSH  Oed
TpadapeTos,

B TexymeM Mo HakJACHNION NOBepXHOCTH ITI0-
34 MOTORE OYJABIH NPOMCXOJHT paccrauBaHue
TBEPAbIX HaCTHL I10 MJOTHOCTH W KPYNHOCTH
B COOTBETCTBHA ¢ 3aKOHOMEDHOCTAMH, H3J0-
MeHneME B § 3, r, |, Ynasnueaouse nokpe -
THA JlHA, © OAHOH CTOPOHH, 3afepKHBAKIT OMY-
CTHBIUNECHT YACTHuH, C ApYrof CTOPORH, €no-
COOCTBYA BHXpeolpa3oBAHUIO, HX B3MYYHBAIOT.
Ha qwe wmosa ofpasyercs ABKYyLasicss M10-
CTeib, B KOTOPOH MpPOHCXQAHT pacCldauBakue
MaTepHala TO NJIOTHOCTH.

Ilast abdexTMBHOrO oforallenHs Ha ULIO3AX
HEOOXOANMC CO3laHHE YCJIOBHH, ofecmeumBale-

{04

CaMBIX KPYIIHBEIX 4aCTHIL NycTofi nopopsi, pas-
PBIXJICIEHE TPHACHHCOrO CJ/ACH dacTnl, ocaxje-
HHe Ha JHO 4acTul TOJe3HOro (THAXeJaora)
MHHEDAJ2 MMHHMAJABECH g  OGOrallaeMoro
MaTepHara KPYNHOUTH. Y KazaHHEle YCJIOBHUA
ONpefeNaiOTCA NApaMeTpaMi TNOTOXa (BHCOTA,
CKOPOCTB, COJEPKAHHE THEPAOIO) M YJAABJH-
BalOIHX TOKPHTHH (THO, MaTepHan, HHTep-
RaJILl MEXTY BHCTYMAMH), 4 TaKXKe NARHOH He-
Jota 11 HINYeCKHMH XAPAKTCpHCTHKAMH Ya-
CTHI MOJIE3HBIX KOMIIOHEHTOB H NMYCTOH NOPGIH
(KPYOHOCTL, NAOTHOCTH, dopMa),

Marcpyan Ha IIAIO3 NOGJI0T HelPepBIBHO
1o Tex Top, noka sveHKM Tpadaperop He 3a.
NOAHATCH NpeHMYIUeCTBEHHO YacTHUAMH TH-
®elsx muHepasaos. [locne 310r0 3arpysyky ma-
TepHala MPeKpalladT H NPOH3BOJAT CIOJOCK
uloza, CEadala HA LL1I03 MOLAIOT TOMBXO BOAY
LKA YEANEHusl OCTABIIMXCH B BEPXHEM clioe
JErKMX MHHepAnoB. 3aTeM KOJAMUECTBO BOJp
VMEHBIIAWT W NPHCTYHAIOT X CHATHIO TpanaPe-
T0B, TIWATCALHO CMBEIBAS C HHUX WAKONMBIEHCH
Matepuad, 3TOT MaTepual mepeMellaloT jepe-
BHHHBIMH HJIHM JKeJe3HHMM TpebraMu BBepX mno
ARY nK3a Aasa HOBTO}JHOI‘O yﬂaﬂeum{ qacti
nycTodi nopoapl. Kpyneeie XyCKH TNOPOJM,
KaMHHE B Tall BLIOHpaloT BPYUHYIO H YAANHIOT
5 orsaf. OcraBulniica na AHe LLIIO3A KOHQeH-
TpaT CMBIBAIOT B OTHEJBHBIE HPHEMHHK H Ha-
NpaBASOT B I0BOAOYHEIC annaparhl, yCTAHABMH-
BacMple OOHYHO BCAM3H LLNKZ0B.
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Kax npaBuio, CNONOCK UPOM3BOJAT pad-
JAeMbHO AJs TONOBHOR 4ACTH WLIW3a, rAe OCe-
2ET OCHOBHOE KOJHYECTBO H3BJIEKaeMOTO MH-
Hepaja, 4epes HeboNbIIHe MPOMEXYTKH Bpe-
MeHZ ¥ 3HAUMTENbHO pexe ¢ OCTalbroR YacTi
111034,

Ha mawsax ¢ HemOABHXHoR paGoueit nosepx-
HOCTBHIO HMTEpBald MEMIY CrOJAOCKami H3Me-
HARTCH B TpefedaX OT HEeCKOJIBKHX TacoB Jio
1015 mnedl B 22aBUCHMOCTH OT ceo¥cTe ofora-
[[aeMOTO MATEpPHAJA, €r0 KpYMHOCTH K COfep-
MAHKA TAKeAOR (QPAKNHH.

Ha wmawosax ¢ ABuxyweica paboyeit nosepx-
HOCTBK} CIOJIOCK T[POHIBORAT NepHOLHYECKHM
NOBOpaYKBAHHEM LLTIOZ0B (Pa3JHYHLIMH CfIO-
cobaMH) H CMBIBAHHEM OCEBIUEry MaTe¢pHANIA
BOJOH MaH TIOCTOAHHLIM CMuIBaHHEM BOJIOH
(ULTIO3H ¢ ABHKYLUIEACH JEHTOH),

§ 2. Texuonoruueckne
H KOHCTPYKTHBHBIE
napaMeTpH [1I0308

K 0CHOBHEIM TeXHOJNOTHUECKHM H KOHCTPYKTHB-
HbIM [apaMeTpaM IWHO30B OTHOCHTCA Mapame-
TpHl NOTOKA, XKenofa ¥ YAaBJHBAIOIHX TOKPLI-
Tuii. OHH onpeflenAloTcs B OCHOBHOM NO mpak-
TUURCKUM JAHHEM H TGLYIMIHPUUECKHM $op-
MyJiaM,

CrkopocTh HOTOKa H pPa3XH-
MeHHe MYyJbUB BHOAPAKTCH B 3aBH-
CHMOCTH OT MaXCHMANbHONR KPYMHOCTH KyCKOB
MatepHana (rabm. 1.65).

MyHuMaAbHYW BHCOTY 0O-
TOKA MYyAbODB A(MM) Ha mMxi03ax
OMpefleNIAOT H3 BHPAMEUHT

h= ad, (1.95)

Tie 4 - KOBdxpHIHENT, 3aBHCAmMI OT DaiMe-
[GB KycEoB mareppana (cm, Tabm. 1.65); d —-
HAKRGOBLIIWA paamep XYCKOB, MM,

Q6uylo WMAPpHHY WWAK3I0B B (M)
HaXofAT 00 2ajaHfol OOBeMHOH TNpoHIBROIK-
TeJIbHOCTH H3 COOTHOLUCHHI

B = Qluh (1.96)

rae () — ofbeMHaZ NPON3BOLUTEABHOCTL (pac-
xof nmyabme), Mife; o — CKOPOCTE MOTOKA
nvabnbl, Mfc; F— BEICOTA NOTOKA, M.

Pacxon OyJenB rporeKalolled 4eped LLIO3,
ONPeseTAIOT C YHETOM PAsHKHMEHRA INTAHHS M3
COOTIIOMICHH A

Q=g (l+ Kpr, (1.97)
Ta6auua .65

T/l g — KOJHYCCTBO TREDJOTO, MOCTYNAIWEro.
Ha L8, 1/C; Pr — MJAGTHOCTb TBepAOTO, T/MY;
K — passnmenne nyasnsl M : T (mo o6vemy),
KOTOpOe HAXOEAT no rabn. 1.65.
TlpaxTHYeckH LWIHPHHA GJHOrO LTK3a Koneb-
qercs or 0,4 po 1,5 M, vame B npegenax 0,6—
0,8 m. Ecnu 3navenne B ppeBHIIaeT YRA3aH-
Ibie  BefIHYHHE!, YCTAHABJHBAKT HECKOJIBEQ
napaalenbHo pabOTAIOIMX LLIIO30B.
YEjion mAo3a i WaxogaT no Gopmyne

{ = */CER, (1.98

Tie U — CKOPOCTb MOTOKA, ONpefedsicMad no
dopmyae (1.21), wfc; C — wospHIHENT, ONpe-
genfemuii mo gopMyae (1,23), m'z ol R —
THLPABJIMYECKUH pPaJnyC NHOTOKA, oNpejesse-
MBI 1o QopMyde

R h

=1¥%F (1.99)

Koadrurent wepoxosatocTy ¥ 8 dopmyde
(1.23) nas onpepenenus C B 3IARHCUMOCTY oOT
THna Tpadapera npubeden B Ta6n, 1.66,

B ratnaue 1.67 npHBefleH peKOMEHAyeMELl
JHANA30H YKNOHA PA3NHUHBIX YYACTKOB IITIO3a
1C ero AJHHE B 3aBHCHMOCTH OT [POMBIBHCTOCTH
HecKOB. B cpeiHeM NpH OGOTAWIEHHH 30JOTHIX
poccHneil yroJi HAKJAOHA UIEC30B COCTABARCT
0,10—0,12, npu oforameHKl ONOBSIHHHX poc-
caneit 0,08—0,10.

Javua mawsa onpellelnetcd yoio-
BHeM TNONAlaHHA B JIOHHELIA cholt MCmAy Tpa-
(paperamH H3BJAEKAEMBIX TAXKENBIX YACTHE K
yiepxanna ux. C yBeJinyeneeM JAJHHEI OLTI03a
H3BJIEUeHHE NOJe3HOTO (TAMKENOr0) KOMIOHEHTA
yBelHUMBAeTCH MO 3KCIOHEeHNMadbHOM 3aBHCH-
mocth [26), uTo OOGYCHAOBAMBaeT clExYiOHIYIO
3dBHCHMOCTDL MeXJly JAJMHHOH 111032 [ M 113BJe-
YCHHEM YACTHIL!

[=hkIn (11 —e),  (1.100)

e Ry — KoadHUHENT, YMeHbILUAOM HIHC 5
¢ yMeHblleHMeM THADABIHUECKOH KpYOIHOCTH
{CKOpPOCTR OA/IEHWA} HaCTHI M ONpelelaeMEH
IKCHEepHMEHTAMbHO  (4JiA  MeJKHX 4acTi
ky =l /d, THe T, — CKOPOCTH CBCUGOIHOTG
najenua 4acTHI B BOfe, d -—— pasMep HacTH),
MuyunManbkian Adwna IA0O30B  TAYGOKOTo
HADONNCHUA fJa  oforapieHHs  30J10TOCOme]-
HaMUX NeckKOB COCTAB/ART 20 M, LLIIOACE Med-
KOTO HATIOJHEHHMS — 6 M, JIH ONOBOCORepKa-
ILHX TECKOB — COOTBeTCTBeNHO 30 u 10 M,
Yaasnnsalomue NOKPBTH g
wa10 308 B ravectse tpadaperc ucaonp.

[]apame‘rpu AnS pacdera UL030B B 3ARHCHMOCTH OT KPYNHOCTH Marepha.aa

y MAKCHMANBY A KPYTHOCTD MaATepPHANA, MM

INapaMeTPhi
‘ 6—12 ] 12-25 2530 | 50—100 l 100—200l Bonee
200
A T (no ofibenmy) 8—10 | 10—12 | 12—14 | 14—16 | 16—20 | 16—29
CROpUCTb WOTOKA, M/C 1,2—16) 1,4—18]1,6—2,0] 1,8—22]20—-25]| 25--3.0
KoabdHIHERT a 222 §,7-20] 1,5—1,7| 1,3—1,5 | 1,2—1,3| 1,012




Taténuna 1.66

3HaueHnn K03(hPHIHEHTA WEPOXOBATOCTH
AIPH PAa3AHYHBX HANOMHEHHAX WLIG3a

Kosppuuuent we-
poxosaTrocTk P’
R, o u :&1;»[ Tpaga- Cyxuo
uape.l:v:o- G
woi | ezt
CTaNMH
0,005 5 — 1,880
0,010 10 — 0,780
0,014 15 0,397 0,615
0,018 20 0,360 0,534
0,023 25 0,350 0,500
0,028 30 0,344 0,490
0,031 35 0.335 0,485
BYIOT METaNNRueCKHe pECIeTKH, AepeBsHHLIe

“TOPEB, KaMHH M pefibchl, [lpelnourenwe Bo
BCex CJAYUasX CcJeLyeT oOT/aBarb MeTalfHue-
<KuM TpadaperaMm < HauGOJbLIEd MJIOWAABIO
JMUBOTO CEUEeHHH,

Depceannble TOpuM, KaMHH M DelBCH TIPH-
MeHAIOT ApH KPYNHOM NHTAHHH U HEOHXOIHMO-
CTH JOTIOVIHHTENBHOH Je3HHTerpannH, ITH Tpa-
¢dapersl 06/131a10T BHICOKOH H3IHOCOYCTOHYHBO.-
CThIO, HO TpeAyKT (OJAbLIKMX 3aTPaT BPEMEHH
#a YCTAHOBKY H CBeMKY MpH cnogocke. Ofnuuo
HX YCTAaHABAHBAKT B XBOCTOBOH YacTH FuApa-
BAHYeCKHX IIJK30B, HAa XKOTOpPHX CIOJNOCK
TIPOH3BOJHTCA PeKO, a BHIXOJ OCAjlKa 3a CHer
‘YMEHBUIEHHS KUBOTO CEYCHHS MOMET 6HIThH
‘CYLUIECTBEHHD COKpaweH.

HenvHoTAHyTHE PeweTKH HCTOABIYIOT HAR
APMHPOBAHUS APAXHEIX LULIIOI0B H NOLLILIO30B,
Ha KOTopeix of0raiaercd Marepual Melbuye
45 mM. B 370M cayuae Ha AHallle 1110308 KA~
ABBAIOT BHAYA1€ Pe3HHOBEIC KOBPHKH HJAH Mathl
¢ cyKHOM. C ne/ibl0 HCKTIOUEHHs HIHOCA MAMKHX
TIOKPBITHE 31 TNOBGLULEHHA 3(PPEKTHEHOCTH Me-
TAMLIMECKIX TpadaperoB B NOCHefnee Bpems

Ta6awyga [.67

YKknon unosos

JIerkHit rpydET t TaxenAmlt rpyut
YaacTon
a
o3 ,’F;,m;& VRiaoH E’E;:m;l YKrou
TlepBuit 9 01l— | 9—12| 0,15—
(roxoB-
HOI) 0,14 0,18
‘Bropoft |20—25| 0,08 |[25—-35| 0,10—
0,1 0,12
‘Tpernit 20—25| 0.06— 25 0,08
0,08 0,09
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NOJYUaKT pacnpocTpateniie TpadapeTy ¢ saa-
CTHYHEIM YIJIOTHEHNEM.

Tpajgapersr BCex THROB 1 HeJbROTAHyTHE
DCIUETKH Kpefllstt TUHHTYCAMi, KOTOPHE HpH-
GHEAIOT TEO3AMI B JAEpChXHIIBIX XKel0§ax H.u
3ATATIBAKT NPH TOMOULI KZHHbER H VFOJKOE,
SAKpenJieHHHMX Ha 60prax XKeaoGos. Topub: i
KaMeHHYX) KJA4IKY YKJI3AbBAalOT MONepex IMLTIO-
32 H NOCde KaXAOLO PSAA I saKperneHHs
YCTAHaBJAHBAKIT GPYC HIH JAOCKY, KOTOpYIO
Kpendar k GopTaM WJIW JHHuly L1034,

BuicoTa nianox Tpadaperos oOmAHO COCTAB-
JHAET B LLTHO33X 50—5§ MM, B NOJULIN3AX
256—30 mm. PaccrosiHie MOKAY NAAHKAMH CO-
cTaBager pas uiIozop 90—150 MM, A0a noa-
0308 25—30 mum.

Mpn oborallleHuH MedKHX TMECKOB H POHKO-
H3MEJIbYEHHEIX pYJ [DPHMEHSIOT BOPCHCTHE
uL1103b6l 6es tpadaperos. INokpuriem mawaos
B STHX CJAYdafX cyXKaT MaThl, H3roTOBJeHHble
H3 DAJNMYHBIX PACTHTE/BULIX BOJOKOH, KOp-
depos, NJTIOWa, XoiCra, BOHMOKa, weperH,
pH)ISHOH pe3uinl o Jp.

§ 3. KoHCTpykuuu unmosos

JLT oBorauenns PY3 i MECKOB [IpHMEHAT ABa
OCHOBHLIX KJacCy LMIW30B: C HENOIBHM HEIMH
u_ABHMYIHMHCA pAGOYHMH NOBEPXHOCTAMH.
NW3bl ¢ HEDOABHXHONW pa-
604Yell MOBEpPXHOCTHK MO CBoEMY
NA3HAYENHI Pa3fleNslOTcAd Ha rHAPABJNIECKHE,
NpHGOPHBIE (COJOBHBIC, TPOTHpPOYHBIE H IOJ-
ULTK3KH), ApaKHbie, JOBOJOYHBE H CHENHAJh-
Hele, O6mas xapakTepHCTHKa UIO30B  YKa-
38HHEIX THIOB TIpHBeleHa B Taba, 1.68

PaznmuyaT Wmoss ra y6OKOFO Ha-
NoaHe€HNna (BLcoTa NOTOKA Godbille 30—
40 wmM} nam o6orawesHs MaTepuwana Kpynnee
20 (16) MM H WIO3Bl MENKOT O HaMOJ-
Hell Ha a4 oBOraleHus MaTepHana MeJbde
20 (16y mm.

OfHeyv H3 BHEOB ZOBOJOYHAX ILIH30B fB-
Jdacred Bawrep A (puc, .61} — xoporkui
UMHDOKHA 1LII03, YCTAHARJIHBACMBIA € yKJIO-
nom 0,01—0,02. B ronoBnoii wacts Bamrepaa
HMeIOTCH JIBE NEPeropoiKm, OfHa He JOXOZHT
RO Mma, ipyras — o Bepxa Goptos, B npo-
MeMYTOK MEXAY nepnoll neperopofkoll ¥ CTEH-
Koit Ballrepja MOJAT BOAY, KOTOpas OepedH-
BaeTCA yepes BTOPYK [eperopoiky H paBHO-
MEDHO pacTeKaeTCsi 00 JHENy  BauwrepAa.
Marepraa 3arpyxaioT B rONOBHYO YacTL Anma-
parta H Neperpebaldr TpebraMw,

Cpean ClenHAJRHEIX ILIK3Z0R JA8 OHOTAIC-
HAS MeJTKUX QpPAKIHE uame BCerg MPHMeHs OTCR
BOPCHCTHE mMJJ03b, [IpelCTABAAIOWKE
coboil  KoporkHe (2—3 M) wmuporhe (08—
§,2 M) Mesofia, AHO KOTOPHX NMOKPHTC CYKHOM
HIH  KAKHM-JA#00 JPYTHM BOPCHCTHIM  MatTe-
pHAMOM, HHCTAA pPe3HHOBHIMH KOBPHKaMH,
OyJbM4 Ha 3TH W03k MOfaeTcs caoeM 3—5 mu,
ﬂ):'m VACPHAHHA TKAHH HCIOJb3YIOT CETKH
€ KPVEHLIMII OTBCPCTHIMA W.TA MCTAMIHUECKHE
pefikii, Korna tkane 3amonu#Tca KOHueHTpa-
TOM, CC CHIMEKT CO U033 U TIATEABIIO TIpO-
MLIBAIOT B crenwanbrom dade, C 1 M2 pasiuy-



Tadnuna [68

O6nan XapaKkTepHUCTHKA UIIG30B ¢ HENOABHXHOH HOBEPXHOCTBIO

O6nacrs MpUMenenus,

Tun wiioaa HasHadeH He

naua, Hauonues ne
A M LlIupuna, M VYV KNOH {BRICOTA
noToKa}, M

Tuppasiau-
yeckufi * 60TKa poCeHINef
TNputioprerit Mexanuneckas  paspa-
GoTka pocceimeH
loaosroH Jng y1aBInBaHuA CaMO-

pOAKOB M KpYIHOLG 30-
JoTa

IMpoTupouustit Ina  pydHoit  pesuuTe-
IPAlHH TIECKOB

Nonmmoaok ** | Jas o60rameHds  Meq-
KHX (hpaKnHii MECKOB
Ha gparax

Jasg o6paGoTKH KOHNEH-
TPaTOB OCHOBHBIX ULIIO-
30B

Tpu npomblBKe passe-
AouHeXx 1pod, omnpobo-
BAHHH OTBANOB W Jp.

Dpaxubtit
JoBOAOYHBIT

Cnenuxann-
HEI ** %

Fupparaudeckan paspa- | 100—150 0,45—0.8
25—30 0,7—1,0
2—10 0,7—1.0

10—15 Onpepe-
<10 0,6—0.8
4,5—6,5 0,6

=3 0,4—0.6

9 3 0,8—12

0,05—0,12 | 04—05

0,08—0,12 } 0,03—0,12
0,12—0.20 | 0,10—0,15
0,06—0,08 | 0,10—0,15
| JITETCA
06BEMOM
NYJILIE
0,10—0,12 0,03
0,10—-0,12 | 0,03—0,12
0,06—0,12 | 0,01—0,03

0,003—0,005

* YeTaHaBAuBaeTcd HA TPYHT WIH HA SCTAKALE H3 3ReHbeB AMHHOH No 3=—4 M.
** YCTAHADAKBACTCH NOCHE [OMOBHEIX UUIIOAOB [Mapaiiensno No 3—8 wt.; nojada nuTagud wepes

pewera,

**% TTA0 NOKPHEBACTCH KOBPHKAMH MJAH THKARbLX, YHEPHHBAEMON CeTKOH ¢ KpYIHBLIME OTBEPCTHAMM

{BOPCHCTHIE WIJIDSHI}.

HEIX HOKpHTHﬁ 34 OJ[HH CIOJOCK CHIIMAKT
CIeAyomee KOAH4eCTBO KOHUeHTpara, Kr:

Mapycuna . 0.4—0.6
Beasper . .. 0,6—1,2
MonoBHK NACTHBIG 1,0—1,2
Pudaenan pesuna, 1,.6—2,0
Kopaepoit 1,418
Mauc | . . 1,620
I'py6oe cyxHO 2,025
Boiinox 2,5—3,0

. ’

Puc., 1.61. Bamrepg:
d — mepercpoaka; 2 — menol

Ha ocroBe nepCyHCJeHHBIX THNOB INTIOIOE
AJIfl OGOrallleHHsi POCCHmell CO3NAHE!l W mplMe-
HAWTCA B OCHOBHOM JABa BHIA N PO MH -
BOUHBHX NPHGEODPOEB: CKpyGGepHeie H
FHADO3JICBATOPHBIE  (3EMJECOCHLIE).

TexHHyecKHe XapAKTEPHCTHKH CKPYGGEpHBIX
MPOMHBOYHHIX TNpHOGOPOB, NTOAYYHBUIHX HAH-
foablee pacnpocTpadenine B Marafanckoi
obmacth u  HAxyrckoi  ACCP, npusefenn
B Tabi. [.69, a ruiposnesaropHuix —
B ra6a. 1.70.

OCHOBHLIMH amnapaTaMd B CKPyGOGEpHULIX
NPOMBBOYHEX NPuGOpax ABAAITCH Je3HHTerpa-
TOpH (Ckpy6ieprl} n matosl, B mepexenanom
TpoMHBOWHOM npuSope MILJT-2  (puc. 1.62)
NMeCKH NQJAlTCAd B 6yHKep 6Y/BI03ePOM I1TH
cKpenepHofl JeGelKoH, a 3aTeM NOCTYNakT
B CKpyO0ep, e pasphIXJsOTC H pasacisoTes
Ha gaacew 30 » —30 MM, Kpynras raig Aa.
npaeasercs B otBax, a kaace —30 + 0 mm —
wa mwiose. Ha npu6Gopax MIIN.1 a MO-4
HMeloTes FOJIOBHEIe LIIIO3LI, Mpusop
ITKC-1-700  ofopynoBan  Gosee  THdxeabls
CKpy66epOM, KOTOPHIE MOMXKET NPHHHMATH Ne-
CKH C MAKCHMAJLHLIM DAIMEPOM BaviyHOB A0
600 mm. OR ofiopyROBaH CHCTEMO T DOXOTOB,
o0eCneyHBalOMHX MOAYueHHe Tpex ¢pakid
NeCKOB, a TAKXKE MOHIHBIM KOHBefepoM g/
NOJA4H NeCKOB H CTaKepom A yOOPKH Tatu.
IMpommeounstit nputiop [1KC-1-1200 aganoru-
uweg [MKC-1-700, Ho Mommee ero H JomoJHH-
TeJbHO OROPYAOBAH OTCANCYHOH MaIIHHOI,

F'maposneBaTopHHE u 3eMace-
COCHB e DpOMBBOYHEIR TPRGOPET XxapaxTe-
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Tataunma L70

Texnuyeckass XapaKkTepHCTHKA THAPO3JEBATOPHBIX MNPOMBIBOUHMX npubopos

[lapamerpol MIrm-111-30 nrim-Ii-s0 IIri-11-76 IIr6-10c00
[poUaBOHTEALHOCTD, M4 30 50 75 70
Pacxag Boaw, J/c 140 240—300 330 300
THE rujpoBallirepia BTI-1-800 Br-11-1200 BI-11-1200 BI-11-1200
Pasmep nephopailif, mMm 70—40 120—40 §20—40 120—40
Bricota nofivema MyJbhib, 11—16,5 11,617 14,5—16,5 11,5—17
M
JlHaMeTp IIyJBNOBOJA, MM 250 350 400 350
JJHHa NyJABNOBOKA, M 20 23 23 23 i
Pasmepn wiiosa miayfiokoro | 0,72X26,8X 0,5 1,026,805 | 1,256x 28%x 0,5 1,0x6,0x0,5 i
HANO/HEHUS :
YraoH sin o 0,10—0,12 0,10—0,12 0,10—0,12 0,123
“THO HacocHOR CTaHIUMH AH-1-10-6 AH-1I-12HOC | AH-1I-12HNC | AH-I11-12H]C i
Momuocrs 3neKTpOABHTA- 125 190 250 190 i
Tend, kKBt ‘

TITpuwmenaanne [Juan npubopa JITB-1000; pasmep GapaGanHoro rpoxora D x L = 1,5 % 4 wu;
OJAHHAA rajgevyHoro cTakepa 44 M, ancd0 CeRUHE MDoAmIwn3ikoe 6, mHpHHA cekuuit 0,72 M, TAuURa CeKUHE 6,5 M

PR3yIOTCst THAPABAHYECKHM CHOCOGOM JIE3HH-
TeFPallHd ¥ MOJAYH NMeCKOB Ha OGOTATHTE/IbHOE
yerpofierso, [Tpu semyecocrofl nojlane ropras
MaCca pasME/BaCTCA HA rpoXore OyHKepa, Moi-
pelleTHEE MPOAYKT Kpynhoctbio 100—120 wm
semflecocoM  TofaeTcs Ha  o6oraTHTeNBHEL
npHOOp ¢ ABYXCTAAHaNBLHON cXemoii oboraie-
HHSt, COCTOSILHE HA 1UAK0208 rAYGOKOro HAmoJ-
HEIlHg M OOJMIAIOSKOEB,

THApO2MeBaTOPHHE [POMEBEBOUHLE TPHOGODPH
6LIBAIOT Kak ¢ ofHOCTAJMHANBHOH CXeMOH Q60-
TaueHWn, Tak W C ABYXCTAAHA/NBHOH.

Whioatt ¢ ppuXymencen paboueh
NMOEEeDXHOCTHK  (MeXaHW4YeCKHe) Je-

Puc. 1.62. MpompBoudmi npuéop MIIZ-2:

1 — cKpenepHan Jefenaxa; 2 — xoHmehep; 3
CKDPYGOep-6yTapa; 4 — LUTIOSBL § — 3EMJECOC; 6

Py

HYAbNOQIPOROJ; 7 — DaclpPefelintelib BOLL, &
LEHTPOBEeKHBR Hatoc; & — XBGCTOBOI Gaok; 0
cupenep, [f! — paroHeTKa

JATCH HA TPH BHAA: € MEPHOEHYECKH NOBOPATH
BAKMHMHCH  KeJ00aMH JAA  OCYIeCTBICHHS
aBTOMATHYECKOTO CIOJIOCKA; ¢ MOABHXKHBIM pe-
SHHOBBIM NIOKpLITHEM; BHGpanuoHuble, Ileparnie
Jlea BH/la LLTI030B HCNOAL3YKOTCS Ha Eparax,

K maozam ¢ mepHOoAHUECK NePRBOpARHBAW-
LHMHCH KEeI06aMH OTHOCATCH! METANJIHJYeCKHH
nojemKeol maos LIMC  noBopasupaloninecs
IIN10360 H ONpPOKHEHBawIMicH LULTI03 Melse.
Jesa — HaymoBa,

Metadnnueckui ONOABHK-
HOH# HINIO3 COCTOMT H3 HECKOJNBKHX LLIIG-
308 € HenoABHWMNOH palOdell TIOBepXHOCTBIO,
CMOHTHPOBAHHLIX Ha JIByX OeCKOHEUHLIX HENAX,
HATAHYTHIX HA 3Be3BOUKH, YKpelJeHHHe Ha
Bajax, JIpMKeHHe HIIIO30B OCYWeCTRIAETCA
¢ TIOMOLIBIO 3JeKTpOJlBUTaTeNA. Bolla 1as ciiono-
CKa nojaercsa UTOL HAMopOM H3 OpOCHTeJIbHOﬁ
TPyObHl OpH OrHGaduM  KeJoGoM 3Be3fOUKH.

Hlmosm skenayarupyotes #a fparax Bocrou-
Hx Hejgocrarkamu gBAAOTCH

o Cufupn.




Hanpadnesue
Buroreernug
SOHITIE!

Kbocmit

Puc, 1.63, 1Aw03 ¢ NORBHEALIM PESUHOBEIM MOKPLI~
TREM

Puc, L.64. Cxema mmosa cBapraec-Mosans c op-
GHTARLHWM ABHEEHHEM [eK:

@ — TMOAOKEeHHe XAAA KOHNEHTPaUHH; 6 — MOJON(e-
HHE AAA Cnoftocka; /| — maxeTH o 20 ek B KamAomM;
2 — TpOC NGARECKH JeK; 3 — rpy3 feGananca Aas
TPHIAaMHA JeKaM OPDHTaNbHhX kKojeOauufl, 4 —
NPHEMHHMK KOHUEHTDaTa; & — [pHEMHHK XBOCTOR

o/ibliag METAJJIOGMKOCTE M HEBO3MOMKUOCTD
pa3MENleHUST B ABA Apycd,

Illosopaunsawmuecs onpo-
XKHIAHHE) WJII03H COCTOAT B3 ABYX KeE-
A060R, CHMMETPHUHO DAaclONOMKEHHLIX OTHO-
CHTEJILHO TOPUSOHTANbHON IAOCKOCTH H NepHO-
AMUeCKH MOBOpAYHBAIOHMXCH BOKPYI  OCH.
Bepxuuit milios — pafiouut, 8 To BpeMs kak
¢ HAXOAAHIErOCH BHH3Y IPOH3BOJHMTCA CMHEB
KOHUeHTpaTa. [1oBopauHBalonpecs WIIO35 OpH-
MeHFIOTCT Ha 380-NHTPOBLIX Aparax B Kavecrbe
JEOBOACUHBIX,

TexHH4eCKas XapakTepHCTHKA
MOBOPAYHBAIOMUXCH (OMPOKHIHBIX)
METAILTHYECKHX LIJIO30B

Tapamerpu UIoM-3,5 ILIOM-5
HAuna, MM . ., 3500 5000
Hlypuua, mm 1140 1320
Pa6Gouast naomage, M2 2.7 3.8
Macea, 7 1,28 1,6

OnpoxHpHBAKRIKHECcA WIS
Menpepesa—Haymosa wuMeer jiBa
Xenofia mmpuHoi 3,6 M M Aaumoft 3,1 M,
c obuefi GoxopoR crenko#i. C NOMOmEIO cu-
CTEMEI PhI9ATOB Kea100a MepHOJHIECKH 110BOPA-

110

1] [ Numanue
o

YHBAIOTCA BOKPYT T'OPH3OHTAJNBIONK NOMepedHoi
ocu npHOauaKTeabuo Ha 90°, Mpu sToM npons-
BOJAHTCA CMLIB KOHUEHTPATA,

Mnpos ¢ NOABHKHEWUM PESHHEO -
BHM NOKpDHTHeM (MAEeHTOYHH K
w1 ©3) (pue. [.63) crabiken JFBHXKyweiica
GecroHeUHOH MpopesnHeHHol seroll. Hakion
JIEHTH PErysMpyloT, Marepuan sarpyXawr ya
BeDXHIO BerBb JIeHTHI, KOTOpds ABHMKETCH
HaBCTPedY TeUeHHIO MyNbObl. JIerKan dpaxuus
CMBIBAETCH BOLOH M pasrpysaercs y HHMKHEro
fapabana, a OCEBWAA HA JEHTY DPAKIHA CMLi-
BaCTCH € NOMOILKY OPOCHTeAS TIOCJE TOTD, Kak
JeHTa O6OTHET Bepylluit GapaGaH.

BuGpaunuonnme MHOTOjey -
Hbl € IUJ03E NPHMEHAKTCA HA OGOTATM-
TeABHEIX GafpHKAX JJNH HIBJICUSHHS THMelbix
MHHepaJOB H3 TOHKOHM3MeJALYEHHEIX NPOJYKTORB.
(Menvue 0,071 mm), HauBonbiee pacnpocrpa-
HeHre {OAYYHN 2BTOMaTHYeCKHH MHOT o -
Aeunsft WAK3 ¢ OpEHTAALHB M
ABHXenueM pxek «Baprmec-Mosany,
paspatiorannbifi ¢rpmoii «BapTaees (Beauko-
Gpuranum) [61]. Wlmos ¢puc. 1.64) coctour us
AByx mageror (mo 20 mr.) napantesbuhix
TH3fKHX Hek, pasmepon 12001500 mm, maro-
TOBNeHHHX H3 CTEKACBOJIOKRA H NOTHI(GHDHBIX
CMOJ, ¢ HeGOMbUIHM PaCCTOAHHEM MeXAY HHMH,
HaKJICHCHHHX B pafodeM INOJOMKEHHU I0J He-
Gonbiium yraom (ot 0 o 3°) K ropH3OHTaMBHOI
naockoctd, Jekn noABepralotess OpGHTAML-
HBM XOJNeGaHHAM B CBOeil NAOCKOCTH, IPOHz-
BOZMMEIM JeSANAHCHBEIM BHGPATOPOM, paclofo.
HEHHHM MeXAY nakeramy. Iluramue, copepxa-
wee oxono 10 % meepsioro, nopmaerca mapan-
JeJBHO Ha BCe JeKH B TeYeHHE HEKOTOpParo Mpo-
MEKYTKA BpPEMEHH (HAlpHMep, 5 MHH), mocae
KOTOPOTO TORAYa DHTAHHA NpeKpamaeTcs
MpOM3IBOJIMTCA CHOJIOCK KOHHeHTpaTa, OCes-



mero Ha gexkax., Onas 310To Yrour HakIOHA Jiex
yBenuuHBaercs 10 45° 1§ OJHOBpeMEHHO Ha
Kamyl0 H3 HHX NMOJaeTcs cMbBHAs Boga. [Tocne
OKOHUaHHy CIIOJMOCKA Ioflaya Bogwl INpeKpa-
HAeTcH H JeKH BO3BpallaldTcsd B NEePBOHAHAND-
Hoe nOJOMEeHHe, IMOCAe Yerc Ipouece MNOBTO-
paetcs. Bee onmepayns (mojaua H OTKIKUEHHE
TIUTAHWA, CMEIBHOH BoAH, NMOBOPAYMBAHHE ACK)
FIPOMIBOAATCH ABTOMATHUECHH.

TexHHyecKas XAPAKTEPHCTHKA
wawaa «Bapraec-Moanus

Koauuectso JeK, wr. . . 40
Paswep pexkn (mmpaHaXx
X RMEHA), MM . . . . . 1204 1500
Ofiag maowangs AeK, M2 72,0
Marepnan:

FEK ., . 4w oa s CTeRJIOBONOKHO HA

SMOKCHMOIH cmoae
MOABOAAIMY W pacnpe-
AefMTENLHEX YCT-
podicTB. . . . IMnacTmacca, aga-

CTHYHAR Pe3HHa

TonmpHa NHCTA JEKH, MM
PaccrosnRe MEXAY JeKa-

»

MH, MM . . . .. e 12,7
Yacrora Op6HTAIbHBIX
xojeGapnil, MuH 1 | . 200—250
Macca rpysop Zefanas-
€a, Kr 1—7
AMnauTyla xoaeGauuil,
Y 0,4—0.8
MomHocTh  3JEKTPOJBH-
ratens, KBr . . . . . . 0,5
¥Yroin HakmoHa Jex, rpa-
Jaye:
IAR VAKOIWIEHHA ocajl-
K& . . . ... ... 0—3
Ajd COOJOCKA . . . . 45
TponomKuTe pHOCTD!
HaKOTAEHHA  OCalka,
MAH . . . o« . . - - 0—36
CIONIOCKa, € . . . . 0--72
Haomroynoe JaBneHune
BogjlyXa B CHCTEME aBTO-
MATHYECKOTO  PEryJupo-
Baums, k[la . . . ., . . 4,2
FaGaputh WAK3Al
WA pUHA X JAJTHHA X BEI-
coTa, MM . . . . . 1829 2527 2820
BuicoTa noApaMHHKA, MM 686
TIpoHSBOAMTEABHOCTE  TID
nyaeme, MYY . o L Jo 27,0

Cremenb KCHTIEHTpAIHH Ha UL103e «Bapr-
Jec-Mozau» cocrapaseT 2 5—4. Tlosromy muios
UpHMEHAETCH  JIMIIL  Ads  Npellsad HTeNbHOM
KOHeHTPAHHH MarepHadaa. OHIEHTpAT
11038 JopaGaTeiBaercs Ha LUIAMOBLIX KOHUeH-
TpAUHOHHBIX CTOJIAX (00buHO HA ¢TONAX Aod-
mana) HAH na Kosuentpatope «Bapraec-Kpoce-
Genit.

JLOCTOUHCTEOM 11033  SIBASETCR BRICOKAA
(C yueTOM Kp yIHOCTH 0GOrallaeMoro MaTepHala)
TpOK3BOFATEbHOCTb,  COCTaBAKAs 22—
25 T/u IO TBEpLEOMY.

B Coserckom Coloze paspafoTaBul alnapatrl
ananorudnoil  xonerpykuman — KIIM-72 - (us-
TOTOBHTENb — 3480 «1pyar).

Hoxodrsle  Bosbpam Menod grsib-

mgadyxm  ngomnpadyx- Houw 800y
ma / _A:.r7L
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Puc, 1.65, NMpHHyMnAadsbMan CXeMA KOHHEHTpaTopa
«EapTaec-Kpocchears

—]

Konnentpatop Bapraee

KpocecGear (puc. 1.65} paspafioran
dupmoit  «Bapraecs  (BenmxoGpuranun) AAd
NOBOAKH KOHUEHTP3TOB ILIIO30B «Bapriec-

Mozans, On npefcraBaser ¢ofofl M3 ¢ ABH-
®ymelics GeckOneuHo# JXentof, KoTOpoOH XO-
NOMHATENbHC COOOWAIOTCH OpOHTANbHLIE KoJje-
6aHud E OpH3OHTAALHOR MJIOCKOCTH OT jefd-
JNaHCHOTO BHOPOBO3GYARTENT, DACHOJONEHHONO
nof feHrol, JleHTa HMeeT nonepeuHLIE HAKAOH
{1—3°) u npoxoaut uepea Apa Gapabaua H Ha-
THXHEE pOAHKH, OCH BuGPoBOo3GyAHTEAS Pacmo-
JomeHs OjHMe K OCH Belyulero 6apacamna, uTo
ofieCIeYHBaeT PasjiHuHe B AMILTHTYAe BHOpauHK
BAOJB JEHTH (MAKCHMAaJbHble 3HAYEHHMS JOCTH-
raiotcs B O0NACTH BbigeseHHS KOHIEHTPATa).

Mutanne nOjaerci B BepxHIOK KpaiHIOW
HaCTh JIHTH, KAK #a KOHNEHTPAUHOHHOM CTOJE,
Ilyabna crekaer MoJ, YKJIOH H OJHOBpEMEHHO
mepeMemaeTcss B [POROABHOM _ HAllpaBIEHHH
frarolaps JABHXeHAIC JeHrbl. [loj BausHueM
BHOPAUAE JICTKHEe YacTHOB OYCTOH mMOpogbl
BaMYUHBAKOTCA H CMbIBAloTCH BOJoil, NocTyna-
ol ¢ THTaHHeM, B NpHeMHRK XRocroB, Ocras-
[IHecH Ha JeHTe UYaCTHIB NPOLojKAIT noj-
Bepratbcs OpOHTaJibHEIM BuGpanMsM H pasje-
JARIOTCA M0 MACTHOCTH, JlonosHurtenbHo nojia-
BaeMad HA JeHTYy BOJa IPOH3BOAUT AOBOJKY
KOHIGHTpaTa, pasrpyXaeMoro B TOPHE NPH
cxojie Jenth ¢ Oapabana, [1poMIPOIYKT MoXKeET
6piTh TIOJlaH HAcoCOM NORTOPHO Ha JEHTY anna-
pata JAfNA DepeuHcTKH, )

B npommiinenuoM ofpasie JewTa B Nonepey-
HOM HalpaBJeHHH HAKJAOHeHA B JBE CTOPOHEH,
A NHUHTAaHHe 1ojdercd B Cpeﬂ,H}O!{! 1acTh.

TexHH4YecKad XapakTCPHCTHHA
kourerTpaTopa <Bapriec- Kpocchear»

UlppHHA meHTH, MM . . . . . . . 2400

PaccrosiHpe Memjy ocamu Oapafa-

HOB, MM . + « & v v v v« o 4 s 2750

Patiouan mowain ResTh, M2 ., 6.6
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TMpoH3BOFHTENBHOCTR, KF/4 , , . . 300—500
MomHocTh 3NeKTpoABRTaTeNA, KBT:
Aas TepeMemeHHA JIeHTH . 0,18
LA coOCIEHHA JieHTe Bnﬁpal.u{ﬁ 0,18
TFaGapurHbe pasMepsr, mu:
B0 1 - T 3454
WHPHHA . . . . . . . . . . . 2666
BRICOTZ . . & & + 4 4 = & v « & 2000
Macea, kv . . . . . ... . L. 1470

§ 4. MpakTuka paGoTH NIC30B

[Mokazatenn paGoOTH nPOMHBOUHBIX npubopos
H Apar, 000pYHOBAHHEIX MJIK3aMH ¢ HellOBHHK-
HEIMH H HOABHMKHLIME palouiMH IIOBepXHO-

Tatnuga L7l

H3Bnedenne 3040Ta pasAH4YHOA KPYNHOCTH NpH

CcTAMH, DpH OCOraUleHHH 3CJOTOCOLepKallly X
poccuimell npupejers B Taba. 1.71.
Peayabrarkl ofiorallieHist 0JIOBOCOZEp KA LIHX
npollyxtop Ha abpuxe «Packporan» (Beluxo-
OputaHus), nepepabathiBalomeffl  KopeHHEhle
OJIOBAHHEE pyAH C TOHKOR BKPAILieHHOCTBIO
KacCHTeDHTa HA LLII0ZAX C OPGHTaJIbHEIMH
BufipatisiMi «Bapriec-Moanu», npuBeleHDB!
5 tabn. 1,72, Brigenennsie na maiosax rpytue
KOHUEHTpaTH UNOJBepralTes hepeUHCTKE HA
crone XonMaHa, B pesynbraTe Hero comepma-
HHe OJICBa B HHX NoBmaercs Ao 20 %.
Tunuuyele peaynbTaTh OGOTAUIEHWR OMO-
BAHHOH pyaW Ha KOHUEHTpaTope «Bapriec-
Kpocefiear» mpuBegenn B rafix, 3.

NPOMBIBKE NECKOB

Ha NPOMEIROYHETX HpHGOpax PasinuMoli KOHCTPYKUMH, %

nrm TIr6-i-1000 MI1O-4 MIIIT-1
Kpynaocre
30/10Ta, MM lnoa Wmoa Himoa
ray6okoro rayto- menkoro | [ososuoii | Sdespnmil] Nonosnol | Spenps s
HAOK- H::g‘;l_ Hanos - T3 03 HIA03 w0z
HeHBR HEHHA
HEAuS
20 98 98 — 75 — 75 17,56
—20+15 98,5 98,5 — 75 17,5
—15--10 99 99 — 75 25.
—104-5 98 98 1 75 24 75 25
—5+2.4 96 755 24 75 25 75 25
—2,4-1,2 95,5 80 19,6 65 34 65 35
—1,24-0,5 89 65,5 31 45 51 45 50
—0,54-0,2 78 47 40 35 55 35 52
—0,2 32 22 33 25 45 25 38
Tatanga 1.72
Pacnpenenense 00Ba Mo KJaccaM KPYNHOCTH M APOAYKTaM 0GOralleHns U11aMoB
Ha wao3ax <Baptiec-Moanus , %
IuTtannre KonyerTpar XBoCTLL ,
& o & & o =|¢ = § % 4 2 E
Kasee. s B | 6% B0 | by | E.5|8%8| 5 | 4% | BE |88
5 | 5% |35%| & | 5% |35%|3%s| 2 | 5% |g5g|BEs
m C% |akz] m S |agi| 285 m Of | ~%a 585
-+0,053 2,11 0,23 1,10 6,1 0,34 1,81 87,4 1,0 0,07 0,3 1,48
—0,053-0,020 38,31 0,37 | 30,9 439 1,43 | 52,91 89,6 | 374 0,05 6,7 3,86
—0,020-+0,010 30,7| 0,54 1 360 | 386 1,15 | 37,4] 54,3 | 28,6 0,33 | 34,5} 2,13
—0,0104-0,005 17,4 0,62 ] 19,9 96| 0,89 7,21 18,7 19,0 0,48 | 33,97 1,71
—{,005 11,5| 0,48 | 12,1 1,81 0,48 0,7 3,2 140 0,48 | 2461 1,00
Hexopumit 100,0 | 0,46 [100,0 | 100,0| 1,19 { 100,0| 53,4 ; 100,0( 0,27 [ 100,01 2,569
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Tadarua 173

Pacnpegeneine 0n0Ba no KJaccaM KPYNHOCTH H NMPORYKTaMm oforaimeHua
MeKofi ONOBAHHOA PYAM Ha Konuemtpatope <«Bapriec-Kpocchent», %

TluTanne KouuesTpar X BOCTH .
2oy 5 ae [ 8.8 [ ge [2E
Knace, MM g g% gg §( ‘EE Eé E'ﬁﬁ g “E'E EE g%:.
o =5 -4 I3 o = -
2| 8% |f25| & | 8% |£25|S8s| & | 8 |£L5|588
—0,04 8,21 0,70 5,4 52| 12,3 2,6| 28,7 831 0,50 97| 17,6
—0,04--0,02 244 1,15 | 26,6) 26,1 29,3 | 31,2| 70,3 | 24,3( 0,35 | 19,8| 2566
—0,0244-0,01 3491 1,28 | 42,3| 50,0 26,7 | 544! 77,2 | 34,5 0,30 | 24,1 20,8
—0,014-0,005 14,8 096 [ 13,6 17,9| 154 11,3] 50,2 14,71 0,45 | 16,9 15,00
—0,005 17,7 | 0,72 12,2 0,8| 15,4 05| 2,2 18,2| 0,70 | 295| 21,4
Hexonnui 100,06 1,05 1100,0 {100,0| 24,4 | 100,0( 60,1 [ 100,0( 0,43 | 100,01 23,2
B HIXKHHX ¢JIOSIX PACHOMNAralorcy 4aCTHIH 801b-
mei MIOTHOCTH, @4 B BepXHHX CAOSX — MeHb--
Fansa 7

O6orauledne B xeJjgobax

§ 1. MNpoyecc oborameHkd
B CYMHBAIMHXCH Kexobax

OcHoRHEIM BHAOM KeJOGOB, NpHMENseMBIX AIA
I'paBHTALUHOHHOTO OBOTameHHf, ABJAANTCA CY-
AuBalouMecs Keao6a.

CyxuBalomuEecs xelofa $BISIOTCH yCTpoi-
CTEAMH  HelpepBIBHOTO JReHCTBHSI, npejHasila-
SeHHBIMH JAJs1 TpaBHTAMHOHHOTO 0OfOrameHus
3 .10 JKHIKOCTH, TeKyiiiell [0 HaKIOHHOHA 1110~
<HOCTH,

Kenog (puc. 1.66) AmeeT MIOCKOe AHHILE H
IXoAAuiHecs TOA HEKoTopbIM yTJOM GOXOBble
creskn. HauGoslee pacnpocTpaHeHHsle pasMepal
#e10608 caepyiomae: jauHa 610—1200 MM,
IjipHEA ¥ 3aTpys30uMHOTO KoHpa 230 MM, y pas-
TPy30UHOrC — 25 MM, yroJ HakJIOHa 15—20°,

Nyaemy ¢ copepmannem thepioro 50—60 %
ro macce (25—30 % no ofGpeMy) sarpysalor
%a BepPXHWH INMPOKHH KOHEN, XKesoGa, M OHa
TeueT K y3KOMY pasTpysouHOMY KoHny. Baaro-
Zapd CYMEHHK) XeloGa BHICOTA I10TOKA yBeJH-
ciBaeTest 0T 1,5—2 MM y 3aTpy30YHOI0 KOHuA
20 7—12 MM y pasTpy3oyHOID,

Cpeanss CcKopocTh ABIDKeHHSI DY/AbNEL MO
CVAHBARUIEMYCS HKEJIOGY 3aBHCHT 0T 06BeMHOH
TPOH3BOAHTeLHOCTH H 1TAXOZHTCA B Npeienax
U.3—1 s/c. XapakTep gBuMeHHA NOTOKA HaMeE-
HAETCA OT JaMHpapHoro B Hadade XenoGa
K TYpOyJenTHoMY B KoHue ero [14].

BesreficTBe BLICOKOTO CopeDXKaHHA TBePROTC
B [HTAHHH CCHOBHHIM npOIeCCOM, Onmpefenalio-
kM pazfeNetde 4YacTHH B CYKHBAIOMEMCS
Keaofe, seagercs cerperanus, Oda  ROROJ-
HAETCHA TPOLECCOM BSMYUMBAHHS YacTH Typoy-
JeHTHHIMH BHXPAMH, NOAHHMAIOUIHMA KpyTIHEe
JerKwe YaCTHUH, PACTOJOEHHBE B BepXHed
YACTH TNPHALOHHOTO CJlod, H BHHOCAUIHMH H3
NPHAOHHOTO cnod YaCTHUB MAJIofi TRApaB/iu-
qeckol Kpynsoctd, B pesyfbTaTe BaaHMOJCH-
CTBHS VKazaHELIX TpOLeccoB ¥ XoHna Xeloda

wefi, ITosromy Cpeguss CKOpOCTh ABMMKEHHS
THAMENHX YaCTHU MeHbllle CpejlHeH CKOPOCTH
JBHMKEHHR JIerKHx.

Menxue gactuusr (menbiue 0,05 mm KnA MHHe-
panoe miotnocthie 2. 6—27 r/em®) Bamyuu-
BaloTCst Typ6YJCHTHEIME BHXpSIMH H pacrapee-
JIAI0TCS paBHOMePHO IO BEICOTe IOTOKA. Beslef-
CTBHe 3TOT0 TAKHE YaCTHIRE! A0X0 060ranaores
Ha CcyXuBaomuxcs Xelofax,

[Huine pasrpysoysoro KOHua Kelofa Ha
BbIXO¢ 2AKPyT/IEHO, II03TOMY HHIKHHE CJI0H
TMOTOKA, EMEKMHEe HeGOJBIIYI CKOpOCTH ABH-
HKCHHS, OTKJIOHAKTCA BHH3. BepxHue e cioH
NoTOKa, HMEImHe GOABbINYI0 CKOpOCTh ABMMKe-
Huf, TIO HKHepUMH ycTpeMmasAoics Bhepen, [lo-
CHONBKY CKGPOCTR NMOTOKZ HEIOCTATOYHA AMs
€r0 paspHBa, OH pacTAr¥BaeTcH, CYXKaach
B [IJdHe, 4YTQ NO3BONALT paCCB‘]b €ro Cneynanhb-
HBIMH pAcCeKaTeNsIMH Ha OT/e/IBHbIE CTPYH C pa3-
JIHYHEIM  CONepKAHHEM THKeNbIX MHHEpasoB
{(KOHLUERTpaT, NPOMOPOLYKT, XBOCTh). B Hewo-
TOPBIX  KOHCTPYKIHAX pacllipeHHe NOTOKa
CCYUIECTBJAIOT JIOTNOJHHTENBHO YCTAaHABAHBAE-
MOH HAKJIOHHON ITOCKOCTBIO,

Cy¥eHHe xeN063, a TaKKe 3AKpYIJEHHe 1HA
HAd KOHie erc He ABIAIOTCH HpP[HIlHIIHaJIbHO
HeDﬁXOlIHMbIMH AR npouecca pasgedenns 4a.
CTHIL Ha annapare, OHu ¢ YHKaT AHINEL CPEACTBAMK

Pac. 1.66. Cxema CymMBamwmerocs xeiroba:
1 — menof; 2 — Beep NYALOLG § — AehuTend; 4 —
saKpyrieyve pHa Kenoba

Taxenan
DoaKyur

/

flporngodyxm
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YBe/HUCHNS TOMUHEE TNIOTOKA ¢ lUeJbl0 Golee
y100HOTG ero paccevenns, Ilpu oamHakoBoii
‘yaenbHOR DPOM3BOLHTCABIOCTH HA KeJN06ax
£ HapﬂJIJICJ'[belMH U CYXMHBAKIHMHACA CTEHKAMH
NONYYaloT TPAKTHYECKH OJHHAKOBBIe pesyJib-
tarbl, OMHAKO NIDH NOCTOAHHGH MpPOH3BOAHTEND-
HOCTH Ha xeJofe ¢ napanfeNbHLIMH CTEHKAMH
H3IBEYEHHE THXKeJHX MHHepaJ OB BhIlle, YeM
Ha CYXuBalOlleMcs, BeleACTBHE YBeNHUeHHS
TypOyJentHocTH Ha noclepunem f141],
CyXHBawIMecs: KeloG6d HPHMEHAT TpH
‘0GOTalEHHH NeCKOB, TIABHEM 00pasomM POCCHIT-
UHX MCCTODCHKIEHHH, B KOTOPHX NOJE3HHE
Mll}lepa.ﬂbl ﬂpEJlCTaBJTeHbI MEJKHMH CBOﬁO}I-
HHIMH YaCTHIAMH, CYIIECTBEHHO OTJHYAKOIIH-
MHCSH IO JAOTHOCTH OT 9ACTHIL HOPOJU;I_ HX l'lpH-
MeHAIOT TAKKEe Ra XKeJe30pyIAHHX 060raTHTe b-
HHX (afpUKaxX H HEKOTOpHX (abpHKaX, mepe-
palaTHBAIONIHX KOpPEHHBIE PYAbl OAOBA H pef-
knx Metandop, lla cyXKupBamwuuxcs Xedofax

N0Jy9al0oT, KaK NPaBHAO, YepHOBEle KOHIEH-
'rpa"rm.
[IpenMymmecTB0  cyXUBAOMAXCH  KeJA0G0B

nepell ApyTHMH annapaTaM# AJf T'PaBHTALKOH-
HOTO 00CTauleHHs SIBJAKTCH BHCOKa® YJIelb-
-Hag NPOH3BOAHTENLHOCTh, HH3KHe KAarmHTa bR
34TPaThl, OTCYTCTBHE ABUXYIMMXcA udacTed.

K Bejocrarkam sTHX YCTPORCTB OTHOCHTCH
‘Mafasg CTeleHb KOHUEHTpAnMH, BOIMOXKHOCTH
paboTul TOJBKO Ha NJOTHOH HCXOLHOR myJible,
pe3akoe YXyjlleHHe [OKasaTedell palGoTw IMpH
KoJeSaHUAX 00beMa H MJIOTHOCTH MHTAHHA, JT0
BLISLIBAET HEOGXOJHMOCTh BBEJEHHA NepEUHCTOK
OpOYKTOB, npHMeHeHHS O0OOpYAOBAHHA AJA
CTYUeH KA NYJAbNOLI H €€ TPAHCIOPTHPOBaHHA H
OCOGEHHO 9YeTKoN OPraHM3aunHH TexHOJAOTHYEe-
CrOro mponecca, Ilostomy 1elecoopasHOCTb
TIpHMEHEHHHA 9THX  YCTpolicTB  HeOGXOAHMO
onpelelaTh B KAXAOM KOHKPETHOM CJYydae
TeXHHKO-SKOHOMHueCKHMH  PacyeTaMH.

‘§ 2. OcHOBHbIE nNapaMeTpbl
LYHKHBAIOIHXCH HKeno60s

‘OcHUBHBIMH  MAapaMETpaMu, onpenes U HMH
Npouece pasieJeHHA YaCTHII Ha CYMUBAOIHXCH
Kenofax, ABJAIOTCH  COpepikaliie  TBepuoro
B ITUTAHHM, YKJIOH XeJo0a ¥ NPOH3BOIHTENb-
gocrb, Tlydbma TOM¥HA NOCTYNaTh HA anmapat
paBHOMEPHO H HMeThb TIOCTONHHOe COZep:KaHue
tBepioro (B upenenax 50—60 %). Hepasno-
‘MEPHOCTb THTAHHA H H3MeHe(Hs INJOTHOCTH
TMYJbIL [TPHBOJHT K H3MEHEHHIO BHICOTH TTOTOKA
H Xapakrtepa pacnpegellcHHsT YacTHI B HeM.
[TosTomy m1a ofecleveHHs NOCTORIICTBA pac-
XOma MHTAHHE B HeJofa nejaloT OOLIUHO H3
fHaKa ¢ NOCTOSHHBIM HAMOPOM YePes TyMBIOACIH -
Tedb, Jns noapepKamusg MOOCTOAHCTBA NJOT-
HOCTH NMHTAHHA HUEOIA3 [PHMeHAKT CTPyHHME
aymnd [14].

YkA0H Xenofa BHOUPAIOT MHIUMAJTBHBIM,
ofleCeYHBAWUMIAM [POXOMJeHHe INYABUGI 1O
Keqofy 6e3 saunuBanHfa. Has oforalleHns
PYJ yroa HAKJAOHA »Kesofa coctaBaser 15--20°,

ITpon3BORHTENbHOCTh CYXHBAOMHXCA MKelo-
DB H3MEHSIETCH B 3aBHCHMOCTH OT KPYIIHOCTH
H MHIIEP&JIbHO]"D cocTara oﬁoramacme MaTe-
pHAaNOB H HAXOAWTCA B npeaenax 0,9—55 1/y

114

Ha 1 M® paGovell mAomaly Kedo6os., CyRHBAW-
LHeCs #Kedo(a MOTYT NPHMEHSTBCA HE TOJNBKO
LJs TpaBHTAUMOHHOTO oGorawenns, HMwmewrcs
TIpHMEePHl NPOMBIHLTEHHOTO NPUMEHEHHS HX IR
KAaCCHPHKALMH CTPOHTeNBHOTC necKa,

Ha cyxnBaiomuxcs xelo6ax MOMKHO A0NOI-
HHTEIBHO K pa3feNeHHIO MO TMAOTHOCTH IIPOH3.
BOAMTD TAKXe QAOTAMHIO MiHHepatoB, [as 3TOro
B AyJdbIIy 3aTpyXKalOT HeOGXOAHMbIE pealeHTH.
2 B HaYaJAbHLIH YyJaCTOK Xea06a depe3 NOPUCTOe
Axo nonawT poznyx, Ipn stoMm kpome OSLITHLIX
NPOLYKTOB Ha XeJioGe BRIIeJAIOT €le NeHHLA
HPORYKT, COfepKamuf GJAOTHpyeMble MHHe-
panol,

§ 3. KoHCTpyKuHH annapatos

AnnapaTel, KOHCTpYKIHH KOTODHX CCHORZHHW
Ha HCMOJNb30BAHMH CYXHBAKUHXCH KeJ0H0B,
MOXKHO pa3jelnTb Ha ABe rpPyANb: aNMapark,
COCTOAIIHE H3 Ha(0pa OTAeNBHEIX MHeJOGOB
B pAa3NHYHEX KOMMOHOBOUHEIX BApHAHTAX, H
KOHYCHHE CenapaTopbi, COCTOAIIHE H3 OZHOCC
HJIH HECKOJNBKHX KOHYCOB, KaXARI H3 KOTODHX
npedcTaBaseT cofoll kak Ou HalOp pazua’ibHo

Tacarma 1.74

TexHHYECKAA XAPAKTEDHCTHKA CTPYHHBX
KOHUEHTDATOPOR

= CKIr-3aMm
MapameTpu 2
i A B*
3]
Uncno xenobos 24 8 4
Pasmeprt xeq0GOE, MM:
LJTHHA 1000 | 1400 [ 1090
JuMpuHa B npuemsoi | 2560 | 750 [ 400
qACTH
WHpHHA B pasrpysod- | 20 60 30
1OH 4acTH
Uneso perysupyeMsix 5 7 5
meaeil B gRHNIC xenoda
Ofuaa nacwane xeno- | 3,24 5,47
Gos, M2
Ilpegenst perynuposa- |15—-20{ 15—20
HHSL yIrJia HakKJoHa XKe-
aofa, rpagyc
Copep:anHe TBepgoro 8 (46—60|  50—60
nuTaHnH (10 Macee), %
I}pousso,umenbﬂocm, 3—10 8—925
T4
Mom#HocTe  BHGpaTopa, | 0,25 0,25
KBt
l'aGapuTHBIE pa3Mephl,
MM:
AMHHA 2400 2500
IHpHHA 1420 2050
BHICOTA 4065 4275
HarorosuTeNn HosocuGupekait
sasop «Tpya

* A — xenoGa OJA OCHOBHOA W npepeqpeTHOR
KOHUEATpanud; B-—xenoba 119 NepetcTKy XBOCTOB
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Puc, 1.67, Crpyliumii xommenrTparop THpenmera:
! — ppamapmufca nyabnojelnresb; 2 — KOAbLe-
BOR pacopelleNHTERABHEIH Kelo6 € OTCEeKaAMH; J —
CyMupamphcd Medof; 4 — Ropofxa OAA CHHME-
HHA CKOPOCTH NOTOKa H PaBHOMEDHOTO pacnpejelie-
H4d NYyALNH MO WHPHHe XedoBa; § — BHATOBOR
MCXAHH3M AafR PEryAHDOBAaHHH HaKNOHA Xewnoba;
6 — paHwa ANH KORDeNTPata, RARACKaeMOro qepes
eAH B BHHILE Hedoba; 7 — NpHeMHad xopo0Ka
ANs NpomykToB OGOTalleHusA; § — OTCeKaTedH

YCTAHOBJEHHBIX
¢ o0MHUM BHHOEM,
Hs oredecTBEHMHEX anmaparToB K OepBoil
Tpynne OTHOCATCH CTPYHAHBIE KOHLEHTPaTOphl
HpeiMera, KO BTODOH — KOHYCHHe cefapa-
TOpH BepXHeAHeNPOBCKOrD TOpPHO-METaNayp-
FHYeCKOTO KOoMGHHATA.

CyXHBAIOHIHXCH  KelOGOB
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Konyewmpam XBocrnsr  Nponnpodyxm

Puc. 1.68. KonycHei#t cenapatop BepXxueauenpos-
CHOr0 TOPHO-METAMIYPrHYecxore kombHnaTa:

! — nyabOofiedhican THIA CeTHepoBa KoJseca; 2 —
pacupefeduTenbiul KoHyc; 3 — nepdopHpoBaHHa®
KOABUeBad Oeperopcfixa; 4 — pafounfl Kouye, 5§ —
CYHHBAWMIIHECH KAHHbLA, § — OTCCKATeNH; 7 -~ BHH-
TOROH Y3ent ANA DPeryJIHPOBAaHHH BHX0JA3a DPCAYKTOB
ofioramenuda; & — cOopuunit xenolG; § — pama

Crpy#iuni KOHupeHTpaTtop
Tupeamera CKI-2M (puc, 1.67) cocrour
B3 24 cyxuBalomHxcs kemotos, Ha 12 xedc-
fax BepXHeIO KacKafd, pacloJOMKeHHBIX B ABa
paia no 6 xedoG0B ¢ KamMMoH CTOPOHBI, OCY-
meCTBAIOT OCHOBHYIO KOHIEHTPAUHIO, Ha XKeJo-
Gax HHMHerc KacKajd — TepeYyHCTKY KOHYel-
TpaTa H XBOCTOB,

TInTaHHe Xel0OOB BepXHEFO Kackaja ocyime-
CTBJISETCH gyepes  NyAblojedHTedAh THMA
ceTHepoBa KoJieca, 3KeJOOOB HHAMHET¢ KacKa-
Ja — CAMOTeKOM H3 KeJoGOB BepXHETC Kac-
Kaja uepe3 cGopubie KopoOku. [lpumeHenme
rHGKHX INJAHTOB 178 THTAHHA M (pasTpysku
NpOAYKTOB TMO3BOJAET H3MeHATH YIoJ HAK/IOHA
Xeso60B B npelenax 15—20°

OranuuTebHOll  OcOGEHHOCTBIO  XKeMoGoB
CTpYHHOTO KOHIEHTpaTopa HpeAmera sBAAETCH
HaJHUKe NomepedHuXx weded 0,6—2 MM, mpen-
Ha3HAYeHHBIX A8 BHAcTeHHA KOHLUeHTPara H3
N pHACHUOTO ciod noToka, Hannune menedi obec.-
MeduBaeT CHHMKEHHe NOTCPh LEHHBIX MHHepa--
Jop B xBoctax, B npouecce skenayaranuy ey
nepROLHUECKH TIPOUMMAOTCH ¢ TOMOMBKY BH-
Gpatopa. B komuenrparope CKI-3M  umeno
EeJOGOB CHHXKeHO A0 12, 1O pasmepH HX Goab-

me [14].

Texnuueckas  XaPAKTepUCTHKA  CTpyHMBIK
KOHIIEHTPATOPOB TnpHBefeRa B Taba, 1,74,

KoHyceHHHE cemapaTop KOH-
CTpPYKLHHY Bepxmeaunenpos-
CKOTO TOpHO-MeTadAypruae-

cKoro XomGuHara (puc. 1.68) npea-
CTaBRaAeT COO0H YCEYeHHHH KOHYC ¢ BEepTHKAJb--
HO{t OCbI0 B OCHOBAHHeM, PACHOIDMEHHBIM Ha-
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Tat6wmuua 1.756

“TexHHYeCKaA XapAKTEPHCTHKA KOHYCHLIX CemapaTtopoB

Tpexsn- ecyy -
Tiapamerpe ORuoRpytie Jleyxpapycute EPI;CHHE ApYCHEE
CK2-M CK-3 CK2.2 CK3-2 CK2-3 CK-3.6/3—6
JnaMeTp ocHoBaHHMA KOHYCa,
MM:
BEPXHETO 2000 2880 2000 2880 2000 3600
Cpefnerc — — 2000 2880 2000 3000 *
HHKIETO — — — — 2000 3000
JAauEa ofpasyouesi, MM 800 1190 770 1100 770 1350—16530
¥roa ofpa3ylomeR Konyea ¢ | 14—20 | 14—20 | 14—20 | 14—20 | 14—20 16—18
TOPH3OHTAJNBHOH TJIOCKOCTEIO,
Tpayc
Ilromane paGouel noeepxHO-
o, ME:
ONHOTO KOHYCA (€3 KNHHLER 2,95 6,40 2,50 6,00 2,85 7—10,2 **
ofmas — — 5,70 11,88 8,55 45,2
CojepXaHie TBeploTo B THTa- | 46—60 | 45—60 | 45—60 | 45—60 | 456—60 45—60
HuH (Mo macce), %
TlpoussopuTeapHoCTh, T/4 20—40 | 40—80 | 25—45 | 4590 | 20—40 80—120
TaGapurnele paamepr!, Mm:
JIHHA 2160 3060 2500 3350 2160 5300
WHPHHA 2160 3060 2480 3100 2250 5300
BLICOTA 2290 2800 2650 3250 3450 9150
-Macca cenapaTopa ¢ KOHYCaMH, -
T 4
4yTYHHBIMH 1,46 2,5 2,9 50 3,3 —
K3 aNOMHHHEBOTC CIJaBa 1,04 1,8 2,1 3,2 —_ —
H3 CTeKJOITACTHKA — — — — — 7,74

Harororuresn

HoBocuGupernit sasog «Tpyar

* JiAs BTOPOTO. CEHTAR CBEDXY, H BCEX NOCASKYIOmHMX KOHYCOB.
** [laomans pasEa 7 M? 479 BCEX KOHYCOB, 34 HCKJIIOWEHHEM BEPXUErO.

‘BepXy. HMcxopgwywo nyasny nozaor no nephde-
puH KOHYCA, a pasTpy3Ky HPOAYKTOB NMPOH3BO-
Jiat B menrpe, Jlia pasHoMepHoil mogadd mH-
TaHud Hapm KGHyCOM CMOHTHPOBAHH nYABIOIL-
JAuTedb THIA CETHepoBa KOJdecd, COCTOSIMER
H3 MPHEMHOTO UUJIHHIPA H ABCHAAUATH NaTpyd-
KoB, B TepOpHpPOBAHHAA KOJbIEBas Nepero-
poaxa. Buyrpn xoHyca B HiKHell vactu AHamA
yc-raHOB.neth paﬂHaJ'[bHO paCl’IOJIO}KeHHbIe pas-
AedMTENbHBIe KJHHBS, OTEJAOHSOIMHE fOTOK
KOJBILA [aHaJIOFH‘IHO SaprFJIEHH}O JHa Ha
KOHIE CyXHBalowerocs xenota), Ilpn BHXoge
H3 mefed MexAY KIHHBPAMH HOTOK IyJbNbl
LHAHAAPO-KOHRYECKHMH OTCEKATeNAMH pasge-
JIARTCA Ha KOHu&HTpa’r, npomnponym H XBOCTH!,
HanpabJigemble B COOTBETCTBYIO[!J,HE ﬂpHeMHHKH.
OHyCHHE CerlapaTOpr HATOTOBAAKIT ONHO-,
JABYXb-, TPeXb- H INeCTHApyCHbMH. B IBYX®B-
TPeXBb- H [MeCTHRPYCHBIX KOHYCHBIX cmapa-
TOpax OCHOBHYIO KOHII@HTpAILH IO NMPOHIBOIAT HA
BepXHeM KOHYCE, a HpoAyKThl, MNojJexamue
,nepeqHCn(e, NOCTYHAKT CamMOTEKOM HAa HHXKHHe
KoHycw [11],
TexHHYeckass XapaKTePUCTHKA KOHYCHBIX Ce-
TnaparOpoB NpHBeAeHa B Taba, 1.75,
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3a py6exom Hau(oJee H3IBECTHBIMH aflapas
TAMH YKA3aHHOLG THNa ABASIOTCS KOHIEHTpa-
Topbl «Kennouar, «Pefixepra» u «Cleucepar
(«Kapnxo»).

Kouwneurpartop <KeHHowmar coctonr
1348 CY:KUBaIOUH XC 1 XKeNO0G0B  HMEIOUH X pa3Me-
pul B miaaHe 914X 127X 8 MM, CKOMMOHOBAHHHIX
No OKPYMHOCTH TAKHM 0GPA30OM, UTO CYMEHHRE
YacTH HaNpaBieHH K neHTpy, Ha xoHue xKenoGa
JHO HMeET 3aKpYIVICHHYI HacTb, BHXOJIALLYIO
3a npegel Cpesa GOKOBEIX CTCHOK,

Tlutanpe W3 oBumero nmynabloAelHTeNH HOA-
BOAAT IO TPpYyOAM K CEIMEHTOCGDPA3HBIM JOTKAM,
H3 KOTOPHX TyJbma paBHOMEpHO pacrlpele-
QReTCs Mo MIHPHHe Xelo§OB, PaccekaTeJlaMH
CAYXAaT KOHUEHTPHUECKH PACTONOMEHHRE I(H-
JMHHApHYeCKHE TATPYOKH, MOMCKEHHE KOTO-
PHIX MOMKHO H3MEeHATL B BePTHKANBHOM Hampas-
JEHHH ¢ TIOMOI(bIO CHEenHEa bHOrO MITypsana.
Jetadn KOHUEHTPaTOpa, NMOABEpralOIINecs H3-
HAIIHBAHHIO, TYMMUPYIOT HIH TNOKpHBAKT CHH-
TETHYECKHMH MarepHanaMu, -

KonuesTparTop «PedxeprTar
(puc. 1.69) npeacrapasier cofioli nocAeROBaTENb-
HOE COEllHHEHHE B OAHOM anlapare deCKOAbKHX
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Puc, 1.69. KounuyeHTparop «Pefixepras:

[/ — pacnpefc auTeN b UIMTaHMsi; 2 — pacrpeRefi-
“TeNMbRMHA ROHYS; 3 — KOHYCH OCHOBHOA KOHLUEHTPa-
UHK; 4 — TPaNCMOPTHPYWIue xenoba; 5 — nepe-
THCTROR KOHYC, 6 — CyMKusalolllpecq menoba

KOHYCOB ¢ ofuefl BepTHKaJAbHON OCBIO (aHAJO-
THYHG KOHYCHEIM CETApaTopaM) H CYMKHBAO-
IHXCT  Keao6oB.

Huamerp ocnosanuil XorycoB 2 M, yroa ofpa-
aylouedl ¢ TOPAZONTANBHON maoCkoctbl 17°,
Ilynbna momaeTcs B nuTatesb, PaCHOIOAEHHBIL
B BepxHefl uacTH annaparta, H [0 DOBEPXHOCTH
pacnpele/IHTENBHONO KOHYCA CreKaeT K NEpH-
Depun, NCCTYNAas B OCHOBHOW OGOTATHTEAbHEH
Kobye, Ias yBeauyedHs TPOH3BOAHTENBHOCTH
KOHYCZ MOHTHPYIOTCA CHBORHHBIMH. ['py6blil
KOHIEHTDPAT BELACJSETCS Yepes WeaM B JHE KO-
HYCOB OCHOBHOI KOHIICHTPALMK H NOCIE pasikKH-
MCHHA HanpaBAsieTcs [0 JKeJN0GaM Ha nepedHcr-
KY B KOHyC, CMOHTHDOBAHHEL Hu#e. Bhliesen-
HBIH B NepedHCTHOM KOHYCE KOHLEHTPAT MOMKET
OHTb HanpaBieH sa TOBTOPHYIO MEepEeuHCTKY
B CYXHBAIMUACH KEJIOG (HIH KOHYC). XBOCTHI
OCHOBHOTG M MEpEOre IIEPEeuMCTHOrO KOHYCOB
O0beIHAAIOTCE N HANPABARIOTCA Ha KOWTPOIb.
Iyl Cemapalyid B KOHyCa, pacHOJOMKeHHbIE
Huwke. KOMHYeCTBO KOHYCOB MORET uaMeHATbCA
B COOTBETCTBHM €O cXeMOli ofjoraumenns,

Konyca maroToBasioTcs HMa CTeRJIOBOJOKHA,
HTO CYyNeCTBEHHO YMeHbInaeT MACCy KOHCTDYK-
UHH, H MOHTHPYIOTCR Ha Kpyriok pame. Mecta,
nogBepraemble H3HOCY, QYTEPYIOTCH PE3HHOH H
nonuyperascMm. IIpE  FpOM3BOAHTENBHOCTH
ammapara 75—100 T/4 ero Macca cocTaBaser

O T o BucoTa 6,7 M,

Beepuwmii KOHLEHTpPATOp
«neuncepar («Kapnros) (puc. L70).

[lyabny nogawT B KOHUEHTpAaTOp NG BEPTH-
Kaabrof TpyQe, KoHCO KOTOpPOK pacmppsercs
10 pasMepa LBHPHHE CYXHBAIOWETOCE MXeaofa.

J4arclaps ITOMY AOCTHTAIOTCH pasHOMepHoe
PacnpesemeHue Martepmala IO ITAPHMHE H MH-
HHMaJbHasg CKOPOCTE NOTOKA, TIOCTYNAIOUIErD

Puc.

1.70. Beephwif KoHUEHTpaTOp
! — nuramoman  TpyGa; 2 -— nMTalOmWafs KaMepa,
3 — nependsHolt mopor; 4 — Gopr; 5 — Beepooh-
pasras DAaCTHHa «DaH»; § — OTCEKAMIHEe KARHLAS
7 — npucnocolaenne NJIA  peryNMpoBalus  yraa
HAKMOHA KedoBa; § — mapHupHAas MHOABECKA

«Cnedcepas :

Ha xenofa, Or ofHOM Tpy6H NuTaHHe NOAAT
Ha fBa xenofa., Buixonaupi na xellofa mate-
pual monajaeT Ha IJacTHHY, YCTAHOBJEHHYIO
oA HeOMBIIMM YKJIOHOM K NIOTOKY, Y4TO CIIDCOG-
CTBYET enle SOJbIEMY DACTATHBARHIO peepa no
sricote, [lorok pasgensercs Ha NpOAYKTH ¢ pa3-
JAHUHBIM  COJEPHKAHHEM THXKEJIbIX MHHepaJoB
IPH TOMOMIM NePelBRKHBIX KJAHNLEB, YKpen-
JeRHHX HA naactane. BeepooGpasyiomne nuia-
CTHHBI H KJIHHDA TOKPHITH GENHIM HEOTIPEHOM,
Giarogaps 4emy MQXHO HaGNOZaTh 3a Xapak-
TEPOM pACCNAHBAHMA NOTOKA Ha OT[eNbHLIE
NPOAYKTH oBOTalleHns,

Kenofia KOMIAIERTYIOT B GaTaper, YCTaHaB/IH-
Bad HX PAJOM H HaNpOTHB ApYr Apyra. Tlpu
TAKOM pACTIONOKEHHH MEJOSOB AOCTHrAIOT BhI-
COKOl YAEMBHOR MpOHIBOJHTENBHOCTH,

droTauuoHRHWE anmapat u3
CYXHUBAOMMUXCA HKeJoG0B NpelcTaBiaser colbol
BEIOH3MEHEHHYX) KOHCTPYKUHI KOlILEHTpa-
topa «Kennona», [lyabna ¢ cogepxannem 15—
20% TBepaoro, CMemAaHHa® ¢ pearcHTAMI,
DPOXOAHT 110 HOPHCTOMY YYacTKY xenoda,
Hepes KOTOPHEl NPGAYBAaOT BOSAYX NHIKOTO
DaBJdeHnsi. Y pa3alPysQyHOrO EKOHUaA Kejpoda
NOTOK pa3Aediercd Ra TpH CAOK: BepXHHH, Ha-
TPY:eHHBIA cVOTH POBABIIHMHCS MUHCPANAMH,
CpelHull, COCTOALIMN U3 JeTKHUX MHHEpaIoB, H
HUXHUHA, COMePHANMA HePNOTHpYEMEIE TAMKE-
JIBIE MHHEpabl,

§ 4. MNpaxtuka paGoTw anmaparos

CrpyiHele KoHuenTpatopsl THpeamera mpmme.
HAIOT HA HEKOTOpWX 0GOraTHTeNBHHIX $abpH.
KaxX, NeppabarTHBaIGMX [1ECKH pegKHX Me-
TALIOB H B HEKOTOPHX CIyyasx, Ha dabpd-
KaX, of0ramagmuX KOopeHHsle pyaul ORoBa i
pelKHX MeTalJIoB,

OforatleHne TOHKO3EPHHCTHIX MOPCKHX Wb
MEHHTO-UHPKOHO-DYTHAOBHX NECKOB MpOH3BO-
AHNOCh Ha YCTAHOBKE, COCTOAmeR H3 Tpex
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1.76

TexHoJorMyeckHe NoKazatequ o0oraumesss
NECKOB HA CTPYMHHX KOHUEHTpaTopax
CKI-2, %

Ta6aunua

Tlokazarens K?rl;légﬂ " | Xmoctw Huﬁl;rea-
Buxoa 8—9 9192 100
Conepmanne:

HJbMEHHTA 14—15 0,0— 1,7
0,55

pyTHIA 4144 ¢, 11— 0,5
0,19

NHPKOHA 4,1 (,05— .4
0,09

TAME0M 55 1,3—1,8] 6

hpaxiuu *

HaBneyeunc:

HJILMEHHTA 7074 26—30 160

pyTHIA 66—80 | 20—34 | 100

LHpKOHA 80—80 10—20 100

THKEIOH 72—81 16—28 100

dpaxunn *

* p. > 2,9 v/ews.

erpylinbix KoHuentpatopos CKI-2 u Benomora-
TENBHOTO ofopyaoBanus. Ha apyx cTpyHHsIx
KOHUEHTpaTopax, paGoTaBiHX B roJoBe npo-
mecca, TOJyHadd UepHOBOH KOHICHTPAT, NpPOM-
TIpOAYKT, ROSBpan@eMulli B FOJIOBY MpoLecea, H
OTRAJNbHEE XBOCTH. Ha TpeTbeM KOHLENTPATO-
pé MepedYHImMANTH 4YepHOBOH KOHIUEHTPAT, MOJdy-
Had KORUEHTpAT, NpPOMIPOAYKT (WHPKYJHHpYIO-
mAS HATPy2Ka) H XBOCTHI, NOCTYNABINHE 3aTeM
Ha OCHOBHYKO Ohepauuio ofoTaleHus,

Puc. 1.71, Cxema OGOTAIEHHN TECKOB PEAKHX Me-
TaMOBE ¢ JIPHMEHEHHEM KOHYCHBIX cenapaTopos

Hexpduoe
TECKL
CHOBHAR KON EHITIDQYUR
Koseermpan) ﬂﬂgﬂﬂw_ XE0C
y.'ff?.'

[\ I
TEOBYUCTIHAT KORERITIARUR
Yonsasmpan \ugngo- MO0 po s ie e

L
" oKz |:/ru,!
KOHImPOREHAR NORYERTIOHUR
Komgermpam | Apgempo-  Woeems
dyxm
Yeonodod OTERAEHEE
KOHYEHIE AT xBpcmesr
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HexomHble TecKH, Kpome HAbMEHHTA, pyTILIa
H THPKOHA, cozepXain JefKOKCEH, rpdHar,
KHAHHT, IMHAOT, MUHEpAJH TpYNIE NMHPOKceHa
u gp. Jlerkas $paxuusi Ha 95 % npeacrabmena
kBapueM, OcHoBuas Macca neckos (7080 %)
cocpefoTodena B kaacce —Q0.71-F 0,044 mm,
B HeM cogepxuTeA 0 90 %) nasmennTa, 1o 95 %
pyTHaa H a0 97 % uupkona., TexHoMOrHuecKHe
NOKasaTedan Oﬁorame}l[r[ﬂ NnecRoB ]'IPHBEI.IEH])I
B Tada, 1.76.

B Ta6a. 1.77 npuBejeHbl noxkasatelH paGoTHl
CTPYHHEIX KOHUEHTpaTopoB Ha albprke, ofo-
ramawuell KOpeHHbC pyall pelkux MeTalllos,
[InoTHOCTL TOJesHOTO Kommnotenta 4,8 r/cm®,
TIOTHOCTH TMyCTOR mopoaw 2,7 r/cM?, npousBo-
AuTenbHOCTE 22 T/,

TpanynomeTpAYecKHfi cocTas nurauun, Y

Knacc, mm
—2,0--1,0 4
—1,04-0.4 52
—0,4-4-0,16 31
—0.16+0,07 9
—0,07 4

KonycHule OZHOApYCHEIE CenapaTopHl ycrenm-
HO TIpHMEHAIOT HA oAHOH H3 dadpnx, nepepata-
THIBAIOUIKX NeCKH, COeplKaimHe HJIBMEHHT,
pyTHI B wupkoH (puc. 1.71). Peayabratn o6o-
ramenns 3THX [eCKOB MpuBefeHb B Ta6a. 1.78.

Tlokasareny 06OTAMEHHA HA KOHYCHBEIX cena-
patopax XBOCTGB MATHHTHOM CenapaluM ARA
BEIEIEHHS GajleIeHTOROr0  UepHOBOro KOH-
UEHTPATA N[O CXeMe, MPeLyCMATPHBAKMEH Oc-
HOBHYIO KOHIEHTPALHIO, B NOCIeA0BATENbHEE
MepeyHCTKH XBOCTOB H INEPEYHCTKY KOHUEH-
TPaTa co BCeX TpeX KOHYCOB Ha KOHYCHBIX cema-
patopax CK-3, ¢ 3aROpoTOM XBOCTOB T€peYHCT-
KH B TOJIOBY NpoIllecca, NpHeegeHsl B tag. 1.79.

Cenapatoptl «PefixepTa» NpHMEHAOTCH AR
0GoTaleHHs pYTHAC-UHPKOHHEBEIX H WAbMe-
HHTCOZepXKANHUX NeckoB (ABCcTpanuf); npelsa-
PUTENLHOTO O6OTANEHHA OJOBHHHBIX pyX (ab-
Puka «Apgenten», ABCTpasus); AOH3BJIEYEHHT
MeJH M3 XBOCTOB KOAJNCKTHBHOH (uroTauny
(haGpuxa <[lanaGopas, IOAP); oforamenns
MeJdKHX KJaaccoB  xenesHoll  pyast (90 %
kidacca — 0,1 MM} na padpuke «Kepor-Jleixn
{Kanaja); oforamenHA BOMbhpaMOBHX M XPo-
MHTOBBIX Y.

Ta6aupga 1.77

TexnonoTH4ecKHe NOKA3aTeNH oforanleHHs
PYL DEBKHX MeTAJJIOB HA CTPYHHBIX
koHuentparopax CCK-3M, %

Kou- { MpoM-| xpg- | Tura-
TToxasarens uen- npo- CTH Hue
Tpar | AYKT
Buxon [5 35 50 100
Cogepxanne no-| 4,5 1,0 0,5 1,27
JIE3HOTG KOMIIG-
HEHT&
Hspaegenue 529 | 274 [ 19,7 { 100




TaGdawupga 1.78

TexnonorwueckHe noKasarensH oG0TANIEHHA NECKOB PEKHX METAJNOR

Ha KOHyCHLIX cenapatopax [11] :

Nokazatean Korueuwrpar XBocTs) [IuTanue
IMponsBoaUTeNBHOCTE, T/u 4,45 13,55 18
Brxoj, % 24,7 75,3 100
Conepxanne TBEpaoro, % 65,8 51,5 54,5
Copep:xanne/HIBARUEHHE NONE3HOTO KOM-

TIOHEHTa OpH NIOTHOCTH (r/cM®) MHHepanos
TAMEINON dpaKupH, %:

, 7/98,3 0,04/1,7 1,76/100
4,25 7,63/96,9 0,08/3,1 1,95/100
4,20 16/90,7 0,54/9,3 4,37/100
378 1,8/85.5 0,1/14,5 0.52/100
3,71 3,9/85,9 0,22/141 1,12/100
3,59 4,56/72 0,58/28 1,56/100
3,03 1,2/81,6 0,09/18,4 0,37/100

CyMMmaproe COflepKanHe/u3nieueHte noes- 42,1/89,3 1,65/10,7 11,6/100
HOr'G KoMToHeHTa, % |

Crenend KOHIEHTPALHH 3.62 — —
upeRTHBHOCTL OBoramennd, % 72,3 — —

Ha gadpuxe «Kepon-Jlefixs smecro 440 Bun-
TOBBIX CENARATODOR YCTAHOBMeHo |8 koHycoB
«Pefixeprar (9 aas OCHOBHOM KOHUSHTPALHH,

TaGaumga 1.79

TexHonoruyeckHe noKasatean padoTel
KOHYCHLIX CeNapaTopos npw oborauiennu
Oaasenenra, %

Kou- | wgg- | Tura-
lloka3areds LLeH - CThE nue
TpaT
Buixon:
obnrit 35,3 | 64,7 L 100
N0 KNaccaM KpymHO-
CTH (MM):
40,2 6,5 14,8 21,3
—,24-0,1 19,56 | 32,0 | 51,0
—0,14-0,071 5,1 8,2 13,3
—0,0714-0,044 3,1 6,0 9,1
—0,044 1,1 3,7 4.8
Copepxanne ZrQq:
obmee 0,66 | 0,22 | 0,38
110 KJaccaM KpymHO-
CTH (MM):
+0,2 0,13 | 0,06 | 0,08
—0,24-0,1 0,28 | 0,07 | 0,15
—0,1+0,071 0,61 10,12 | 0,30
—0,071-1-0,044 293|045 | 1,31
—0,044 3,69 1,94 1 2,33
Hasneuenne Zr0Oy
afmee 62,1 | 37,9 100
Mo KJACCAM KPyITHO-
cTH (MM):
--0,2 490 [ 51,0 } 100
—0,24-0,1 72,1 | 27,9 | 100
—0,14-0,071 74,7 | 25,3 | 100
—0,0714+0,044 77,81 22,2 7 100
~-0,044 354 i 64,6 | 100

6 1718 NepPedHCTKH KOHLUEeHTPAaTa H 3 AJS OuHCT-
KH XBOCTOB). KOHUEHTpATHl H XBOCTH BCex
KOHYCOB OCHOBHOH KOHUEHTPAIMH CUOTBET.
CTBEHHO OOBeAHHAIOT A PACNpereNaldT Aid NO-
72849 [HTAHMH Ha nepeYHCTHHe H OYHCTHBE
koHyca. B pesyabrare ofOTaucHusa Ha KOHY-
cax i3 mMPOAYKTA, copepmamero 34 % xenesa,
NoJAyYeH KOHLUEHTPAT C COAEpKaHHEM Keresa
66 % npu ussnevenmn 38 %. OcHoBubie no-
TEPH HPOHCXOAAT ¢ TOHKHMH KJaccaMH (MeHbIne
30 MKM), A7 KOTODELX M3BJIEYCHHE ele3a B KOH-
ueHTpar fe mpesnimaer 20 %.
Konuesitparopht «KenHoma» BHeApesH  Ha
¢pabpuke komnanum «Cmufien Psuaos (CLOA)
TIPOHABOPUTENBHOCTRIO 2 MAH, T THTaHO-UKHp-
KOHHEBRIX TeCKOB B TOR. [leckm comepxkar
OKOJI0 b % TAMKENHX MHHEPANOB, MpescTABJEH-
HHIX B OCHOBHOM MJLMEHHTOM 1 B MeHBIIEM
KOJHYecTBe LHPKOHOM, JelKOxceHOM, pYyTH-
J0M, KHZHHTOM H CHJMHEMAHHTOM. OGorauieHue

TaGawpga [.80

['panynomMeTpHUECKRIE COCTAB RCXONHBIX
H XnacCHGHUHPORAHHLIX HA KOHLEHTpaTOpe
«Kennona» Tneckos

Boixon Hasneye-
knaccoe, % um‘e::"r ‘l}(/;ﬂac.
Knacchl, MM , % @ % @
=

ZIg SR | L | 2| SE
—1,168-F0,991 | 13| 21| 0,8|61,2|38,8
—0,991--0,589 | 27,0 | 53,0 | 11,2 74,1 [ 25,9
—0,589-1-0,295 | 36,4 | 34,7 36,8 36,1 | 63,9
—0.295--0,147 [ 277 | 7.3|40,8| 971903
—0,147 7.6 29(10,4] 14,4 | 85,6




NPOH3BOLAT € ABYMS TepeduCTKAMH KOHIEH-
TpaTa OCHOBHOM ONEpauud NpH  KPYIHOCTH
MartepHana 1,2 mm. Ilydbna coflepXRT OKOJOD
55 % Teepdoro, MpOH3BOLHTENLHOCTE KOHUEH-
Tparopa — OKoao 35 T/y.

Ha npeanpusran «Oak Prpx Canp KoMnanks
(CIIA)} kohumeHTpaTopht <KeNHOHA® IpHMEHSIOT
ANa  KJacCHpHKAUHH TNyABNB!, COmepManieh
45 9% TBepJOro, B pe3yJabTATe Yero BBHIAENAT
TpyGHe i TOHKHe HeckH. I'pySble DecKH KOH-
UEHTPHPYIOTCA B BepXHeH vacTH TIOTOKa,
a fomee MedkHe — B HuHKHed, B radn, 1.80
TIDHBEJIGHH pe3yJbTaThl CHTOBOTO dHA/H3A HC-
XOZHBHIX H KJACCHGHIHPOBAHHBIX NECKOB,

Konuenrpatopu «Kapngor ycTaHoBienH Ea
Apare, nepepataTHBaKmed THTAHO-LAPKOHHE-
Bhie (}OCCHIIN, NpHHajfjexamue dupme «TuHra-
HHYM 3Aa0H KoMmmaHus (ABcrpanus). Kouanex-
THEHHIE KoHUeHTpaT coflepxut 80 % Tsmennx
MHHEepaJoB npH H3BaeueHnd 90 %.

Irasa 8

O6oramenue
11a BHIITOBHIX cemapaTopax

§ 1. Mpouecc oborameHHs
HA BHHTOBOM cenapatope

Buutoso#t cemapatop f(puc. L7
NpeACTABAReT COGOH HenoIBHIKEBIHA BHHTOOG-
pasHsil xeaol ¢ BepTHKaNbHOR ockio, Tlyabna
TIOJAETCA B BEpXHIOK yacTh Kenoda u MO geH-
CTBHEM CHJAW TAMECTH CTEKAcT N0 HEMy BHH3
B Bupe ToHKore (6—15 M) enos. Tamendse
H NelKHe MHHEpasbl COCPEROTOUHBAIOTCH COOT-
BETCTBEHIIO Y BHYT{PEHHETO ¥ HAPYMKHOTO 6Op-
TOB Ccemapatopad H PAasTPYKAKTICA Hepes cre-
nAABHEE TIPHEMIIHKH,

PagHOBHAHOCTBIO BHHTOBEIX CCAPATOPOB sB-
JASOTCS BHHTOBR @ INJI03H.

BHATOBLIe CemapaTOph! UIMPOKO MNPIMCHAWT
Ass1 oforameHHs MeNKOSEpHMCTHIX NEeCKOB, Co-
JEPHAUMX HIBMEHHT, MPKOH, PYTHA H ApYTHe
NoJIg3Hble HCKONMaeMble, a TdKke AaA oforauie-
HHfl KOpeHHLIX pyJ peflKuX H GaropoAubix me-
TE410B, MKEJe3HLIX pyx, GOCHOPHTOB, XpOMi-
TOB M a/lMasos,

ToToky nRYABRLI B BHHTOBOM CenapaTtope
CBOHCTBEHHBL IIPH3HAKH, XapakTepHHe I.id
GesHanopHoro (pycaesoro) toroxa, Cpean Hux
CYUICCTBERHBIM JJA  pasfenedus YacTHI Ha
BHHTOBOM CeNaparope SBJASIETCS HalHUMe Nole-
peurOl nHpKyJAsuMyM notoka (puc. 1.73), ofyc-
JOBJEHHOS DA3JHYAECM B CKOPOCTAX ABHMEHHH
MHAKOCTH ¥ AHA H Y TOBepXHOCTH, YBEJHYEH-
HEM Ogaropapss  AefCTBHIO  HEeHTpoGeKHOH
cuasl * [B].

* TIpH COOTBeTCTBYIIUHX YCHOBHEX (npoduiab
xen06a, MNOTHOCTE NYJAbNN, NPOHIBOAHTENBHOCTDL
H Np.) BO3MOXKHO HalHuHe BTOPOR 06MacTH LUHDKY-
JALMM  MYABOH (Y HaPyXHOTO KPaf Keioba),
B KOTOPGH JBH3xeAne NyJdbnkl NPOHCAOAHT B DPOTH-
BONOJOXHOM Hanpasidepid. OJHAKO OCHOBHGE 3ha-
YeyHe JAAA NpollecCa PasZeseHdst  3ePeH  HMEET
nepsad  ¢6aacTh.
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Puc. 1.72. BsHTOBOE cenapaTop AnyxselobuaTuii
(rana CB2-1000):

I — BUHTOBOH xeno6; £ — ycTpoWCTEO ZAA HOMauy
CMBIBHOB 8OAH; 38 — oTcekartelb; 4 — cTaHRHA

Ioz meficTsHeM 1eHTPOGEMNHX CHA NOTOK
OTKJAQHSCTCH K BHEIIHeMy GOpTy Xeaola H ero
nomepeyuHoe CedeHHe TPHHMMaer ¢GopMy, Mo-
Ka3aHHyl Ha pHc. 1.74, a. Toamwuna moroka
ABIALTCA MHHMMaNbHOR (2—3 MM) y BHYTpeH-
Hero Gopra xeMofa B ZOCTHIEET MAKCHMAb-
HOTO sHaucHEA 7—16 MM (puc. 1.74, 6) B cpea-
Hell yacTH xkenoGa. Iponodbraa cocTaBAAKKILAR
CEOpPOCTH IBHMeHHA NMOTOKa pasfiHdHa Ha pas-
HBEIX Y4YacTKaX MNONepeyHoro ceueHwf, Makcu-
Manbuaf CKOpocTh coctaBager 1,5—2 wM/fc.
Kpome 7oro, aAs BepXHHX (M0 OTHOLIEHHIO
KO IHY Kejo6a) croeB [OTOKA OHA HECKOABKO
Bhillre, YeM A HukHHX. Cpefnfs npoAcAbHast
COCTABAAWIIAA CKOPOCTH P/IEMEHTa BHUHTOBOTO
TICTOKA, HAXOAANIETOCA HA PACCTOSHHM r OT OCH
BHHTOBOTO elo6a, IpHGIRKEHHO ONpeenseTcs
no bopmyne [37]:

U= V-fg tg hlr

FIe g — yCKOpEHHE CHJL THIKECTH, mfc?; f, —
Yyros HAK/JIOHA K TOpH30HTANBHOH IIOCKOCTH
XKacaTembHOH; NpeBeieHHOH K cBoGogHoll mno-
BEPXHOCTH TIOTOKA pAcCMaTPHBAEMOTO 3JeMeHTa,
rpanyc (cM. pre. 1,74).

(1.101)



Jev wcensda

Puac. 1.73. Cxema GHpRYARKHH CTPYE DYABNE B XKe-
noebe BUHNTOBOIC Cenaparopa:

!/ 1 2 — TPAGKTOPHHN JABHIKEHH® COOTBETCTEEHHG
MOBEPXHOCTHOI'O H NPUAOHHOCQ CJICEB NOOTOXKA

Puc., 1.74. Hamenenne GopMBI NOnepeduHorc ceueHHA
(a) B raybHHH NOTOKA (6) WA BHHTOBRGM XKelobe
OpH  PaA3AHYRON TPOHIBGHHTEARHOCTH cenapaTopa:

{—4 — cootBercTteendo 37, 50. 84 u 145 n/mem
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Puc, 1.75. Cxema €HA, JeACTBYNIMHX HA MHHe-
paldeHLe BAaCTHUH, HAXOAsMIHecaA B Menobe BHHTO-
BOFQ CeMapaTopa ¥ MOBEDXHOCTH IIOTOKA (1) M ¥ gHA
{2), B BePTHXAJbHBIX ILIOCKOCTAX!

@& — KacaTeJbHOW H BUHTOBOH Jauuuu;, & — NIpoxo-
asmelt depes och mwenoba, ®, B — yrns BaknoHa
K FODH3OHTARLHOR ONOCKOCTH KacaTedblHMX K BUH-
TOBOH JA¥Hu X U K o06pa3yiomel NOBEPXHOCTH
xenoba 4y P, Px' Py H P” — CQOTBETCTBEHHO CH.IA

TAXECTH H €C OPOSKUHY Ha OCH X, ¢ H HePMalk K N0~

BCPXHOCTH xejichHa; < v F, — upoexunn
- - i -
CHNEl FrFYUAPOOHHAMHYCCKOFO BOIEACTBHA, Tx H

T, — NpoeKHMHM CcHAwW Tpeuus: Q, Qy — UEHTPO-
E et ena

Celkuasd cHsla M ee NPOEKOMA Ha OChb ¥ (B paccMa-
TPUBAaCeMB X IJLHIQCKOCTHAX HanPabJiedls <ud P H

n
F, TOKa’aHH VYCJOBHO)
Cpepuas CcKOpoOCTb JABHXe-
HH A BCerl'dC neToOKaA NyJabilH
BAOJMAD Kenoba cenapatopa

MoxeT ObTh oOnpejedeRa mo dopmyae (1.21).
Cpegnag cKXopoCTb moOmepey-
HOH LHPEKYJXASAUHHA NOoOTOKA
LyJbNL, MO 3KCOSPHMEHTAJbHHM TAMHEIM,
B 3—5 paz MeHbute cpefHell CKOPOCTH TIOTOXA
BIOMb MeaoOa 1 coctapiser (,3—0,4 wm/fc
y BHemwHero Gopta w 0,1—0,13 M/c — y BHY-
TpeliHero.
JdBHXKeHHEe Ta4CTHI OO BUHTO -
BoMy Xeloffy cenmapaTopa
B NPOJOJBHOM HanpaBJCHHH IPOHCXOLHT IOL
JelcTBHEM JMNAMHYECKOTO JaBJeHHsd IIOTOKA
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1.76.
() ¥ JerkHX (2) yacTHL No xexoby BUHTOBOrD Ce-
napavopa (CTpeanoR BHe #eqoGa NOKA3ZZHO HanpaB-
JeHNE NOTOKA)

PHc. TpaekTOPHH NEPEMEIEHMA THAEEALIX

BOJB!, CHJIBl TSXKECTH, TPEHHS O AHO KeXoGa H
HHEPIIHOHHBIX (IeHTPOGEXHBIX) cu (puc. 1.75)
B OCHOBHOM BO B3BElIEHHOM COCTOSHHH. Baaro-
Lapsd  pasliHuN B NPOAOCJABHBIX CKOPOCTSX
JBHMEHHA BOIH 70 IONepeYHOMY CEYeHRIO No-
Toxa [bopmysaa (1.101)] uwactmus MuHepana,
HAXOASIMHECA HA pasJMHYHOM {pACCTOSHHH oOT
OCH CeNaparopa, TPAHCIOPTHPYIOTCA BAOMb
Henoba ¢ pasfiuvHON CKOpPOCTBIO — MHHHMAIb-
HOH ¥ BHYTPEHHEro GOpTa H MAKCHMAaNbHON —
y BRemHero. YacTHUH B BEpXHHX CJIOHX TIOTOKA
HMEIOT GOJBIIYKY CKOpOCTD TPOZOJBHOTC IBH-
JMEHHst, YeM 4acCTHIUB Yy JHa KeJola.

Tlonae wa MemoG BHHTOBOTQ Ccellaparopa,
YACTHHBl HAYMHAKT pACHIpegensaTbcsl MO TJy-
GHHEe MOTOKA B COOTBETCTBHM C HX THIDABJHUE-
ckolf XpymHocTbio, OFHOBpEMEHHO WOJ BJHA-
HHEM UHPKyTHPYIOMUX TOTOKOB BORHL, LEHTPO-
GeXHBEIX H TPABHTAUHOHHHWX CHI TPOHCXOLAHT
nepeMelleHHe YacTHIL B NONepeyHOM Hanpasie-
HHH: HaXOpAmuecd B BepXHHX CAOAX HACTHIIH
MeHBIIeH THAPAaBAMYECKON KPYIIHOCTH (IpeuMy-
IeCcTBEHHO 3epHa Jel KHX MHHEPaJNoB) OTHOCATCH
K BHemrHemy GOpPTY, 8 HAXOIALIHECT B HHMHHX
croAX (4acTHIBl TAMKENHX MHHEPANOB H Kpyn-
Hule — JETKHX} — K BHYTpeHnemy. KpynHbe
YACTHUM Manofi TJAGTHOCTH B 06AacTaX, GAu3-
KiX K BHyTpeHHeMy OopTy, BLICTYRAaKWT 3a
Npefedsl 30HH, TAe HHPKYJHPYIOUHE TOTOKH
RanpaBJeHel K OCH CemapaTropa, W OTHOCATCA
K nepubepnd. Meaxue vactaun Gosbiroii naot-
HOCTH H& BLIXOJAT 38 NPefeNtl YKA3aHHOH Bhie
30HB 1 CHOCHTCA HHPKYJHPYIOLHMI NOTOKAMH
K BHYTpeHHeMy 6opty #enofa, Tpaekropuu
nepeMeneHus TAXKeARX 11 JerKuX YaCTHL ICKa-
3ansl Ha puc. 1.76.

Tocie TPOXOMJEHHS NyJABNOH HECKOJAbKHX
BHTKOB (OGLIYHO ABYX-TpeX} OCHOBHOE pacipe-
JeJeHne YacTyIl 3aKAHYHBACTCH U YACTHIH [epe-
MEmAKTCA MO TpaeKTopHdM, GIH3KHM X BpH-
TOBHIM JIHHHAM, Ha IOCTOSHHBIX PACCTOAHAAX
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oT ocH cenaparopa. Ilpy aToM npoHcXomut He-
KOTOpOE MepepacnpeleieHne UACTHIL, CAy4aiHuo
NOTABUIHX B «UYKYHI» 30HY. DTOMy CmOCOGCT-
ByeT [ojlava JONOJHHTENbLHOA BOLH ¥ BHYTpCH-
#ero fopra cemapatopa.

§ 2. KoHCTPYKTHBHBIE
H TEXHOMOTHYECKHE napaMerpsl
BHHTOBBIX CENMApaTopoB

KoOCHOBHBM KOHCTPYKTHBHH M
napaMerTpam, BIuAlonuM Ha pabory
BHHTOBBIX CEMApaToOpoB, OTHOCATCH: AMaMET
BHHTOBOTO 3KeJo6a, NpodHAb ero nomepcdHoro
CEYEHHR, YHCJIO BHTKOR, LIAT BUHTOBOTO Xeqo06a,
YHCJIO OTCceKATeNed ¥ MECTO MX YCTAHOBKH.

Adrnamerp BUHTOBOTro xkeneba
oTIpeiedseT pasMep cenaparopa. Boifop auna-
METpa cenapaTopa 3aBHCMT OT 3afaHHOH npo-
M3BOAHTENBHOCTH 1O TBEPAOMY, KpYTMHOCTH H
IJIOTHOCTH pasfenseMoro Matepuana. Ilpume-
HEMbIe B IPAKTHKE BHHTOBLIE CENapaTopel HMe-
0T KeloGa auamerpom 600—2000 mm.

BiusAwe npo¢u A nonepedHoOrO
cedeHHd XKedofa Ha noxasaredd o60-
rameHusi PyAR Kpymuocrblo —2 - 0,2 MM
noxazauo Ha puc, 1.77. HanGonee nesnecooGpas-
HEIM TNpodHAeM A8 OGOTALIEHHA MaTepHaa
MeHee 2 MM SBJACTCH 3JUIHIC, ¥ KOTepOro 60Jb-
masg och cocrasageT 1/3 Anamerpa cenapatopa
H pacrnoJoMeHa FOpHIOHT2JbHO, A ee OTHOLIEC-
HHe K MaJsolf ocH paBHO gByM. s MaTepnaina
venee 0,2 MM peKOMCHAyeTcd GoJee MOAOTHE
apobuab B BuAe KyGHueckoit mapaGonw [5].

J8 KpYMHOTG MaTepHana (—12 + 2 mm) pe-
koMeHpoBad [20] BHIy®EAHE npofuib B BHAE
ABYX OTpE3KOB NPSIMHX | HAKJOHCHIOIO K COPH-
30HTAABHOH IVIOCKOCTH TOA yIaoM 17° B ofnacTu
BBIAENEHHA KOHL[EH'I‘pﬂTEl H rOpHSOHTaJ'leOT()
y BHEWNIEro GOPTa cemaparopa.

Yacno BuUuTKOB Xeaofa 3aBHCHT
©T (H3UYECKHX CROHCTE pa3aelseMOro Mate-
puana. OHO YBeJHUUBARTCH C yMEHBINEHHEM
pPasHHUbl B NJAOTHOCTHX pasfeseMbHX MHHEDPA-
JOB H HX KpymioctH, Uuciio BHTKOB XKeaoGa
B INpPOMBHILICHHLIX CeldapaTopaX COCTABAAET
4—6,

B nATHBHTKOBHX cetiaparopax OGLIUHO OCY-
HIECTBAAIOT MEpBYI) CTajHlo o0OTalIeHHs KO-
PEHHBIX PYA, @ HA TPEX- N UYeTH peXBUTKOBLIX
CemaparopaX nepednllarT vepHoBOR KOHIEH-
Tpar. Ilpn oGOTAmeHHH IIGCKOB pOCCHITHHIX
MECTOPOMACHHH ITPHMEHAKOT TPeX~ HilH YCTHpeX-
BUTKOBLIe  cemapaTopbl, YTO  3HAYHTeNbHO
YMEHBIIAET BEICOTY allidpata.

Ilar puHTOBOTO xcao6Ba npu
TIOCTOSHHOM JHAMETPE OIIpeAcIseT YToJ HaKJo-
Ha Xednofa K TOPHIOHTAALHOH MJIOCKOCTIL
C yMeHBIICHHEM OTHOCHTEJBHOIC INara BUITO-
BOTO Keslofia (OTHOIIeHHKE I1ara X JHAMeTpy) no-
Ka3arTeNH oGOTAUleHns A MATepHala Kpym-
HOcTBK) —2 - 4,2 MM yXyualoTes, a Aas Ma-
Tepuaja KpynmHoctoio menee 0,2 MM — yayu-
waoTes, OTHOCHTEAbHBN ar NPHHUMAETC J44
NpOMBIIICHHBIX EIHTOBRIX CenaparopoB pas-
RHev 0,4—06, pas BuntoBRIX HuI30B (,5—
0.6 [51.
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Puc. 1.77. Bananne Bpodhnag NONepeynoro ceueHsas

Xeno0a RAHTOBOTO cenapaTopa Ha noKasaTeas
6boramendn PYAR EPYNHOCTLID —2 - 0,2 mm:
2 — npodUAH IONEpeyHOrs ceuepus Kenoba: H—

floKazaTens oforameuus

npu
npodiine menota

COOTBETCTRY HoULeM

Busog npoayktop oforamesus
QCYMECTBIACTCH OTCEKATENAME, yCTAHOBJRH-
HLIMII 112 CEeNaparopax OTeYeCTBeHHOH KOH-
CTPYKUHEH B KOHIUC TOCJAEJHETO BHTKA, A HA aa-
PYGCKHEIX — Ha KamI0M BUTKe XeJo62 (10 Tpex
OTCeKaTelefi HA KAMAOM BHTKC).

Konedmni KOHUEHTPAT nofyqator, XKax npa-
BHJIO, nOC/e HECKOMBKHX ePeYHCTOx YepHOBOTO
kOHUEHTpaTa. B oTmenrshnx ciyvasx tpebyeres
JOBOAKA KOHEYHOTO KOHUEHTpaTa BRHTOBHIX
CenaparopoB APYTHMH METONAMH (Nanpumep,
daoTanmei).,

IMonoxenme woMelt oTcekaTeneli onpene-
JHETCA B KAXI0M KOHKDETHOM CAYYAE OMAITHBIM
TYTeM H COXpanAeTCA NOCTOAHHHM B Ipomecce
SKCRAYaTaiuH.

B 3aBHCAMOCTH 0T HCNOJHEHHS BIHTOBHE
CenaparopM MOTYT COCTOATh H3 2—4 BHHTOBBIX
*edoGoB, paGoTAOMNX Napatdesbyo.

K rexnonornveckummapame-
TPpaM OTHOCHTCA! KPYHIOCTh, MJIOTHOCTh W
(hOpMa ©ACTHE MHHEDANOB B NHTAHHH, HOATO-
TOBKa DYIH mepei oforameHneM, COfepiKanue
TBEPAOTO B TNHTAHHH, KOMIHUCCTRO CMBIBHOMH
BOZBl 11 MPOH3BOLHTENBHOCTL.

KpyokocTer n naorsHoeTh ua-
CTHNL nHTa¥vud  Bepxuuit  npezen
KPYIHOCTH 4aCTHir, 060TamAeMbIX Ha BHHTOROM
CenapaTope, ONpPEIEASIETCS COQTHOINEHHEM CHI,
JEKCTBYIOMMX HA YacTHUb B FONEPEYHOM Ha-
paBJeltk, H 3aBACHT OT HX WIOTROCTH. OH
focturaeT no keapuy 12 MM, mo uacTHpaM Ta-
HENBX MUHEpanos (py = 4—7 r/em®), xax mpa-
BHAO, 2—3 wmM. QO6oraumeHve Ha BHHTOBISX
Cenaparopax ¢ OOLYARM (3/INUITHYSCKIM) TPO-

2 M I

e
RN

25 3 40 % 108

} | i

Ferkgd, %

ditieM RONEPETHOTO CEYEHNA KN0GA KPYRHBIX
HaACTHU TAMEALIX MHHCDAMOB ABAAETCH Heddxbex-
THBHEIM, T4K K2K LeHTPoSexHEHe CHJAH, pefi-
CTBYIOIIHE Ha TakKle YACTHOBI, BeJHWKH H npe-
IMATCTBYIOT HX CHOCY 1MpKYJAMPYIOUHMH TOTO-
KaMi B 0Gnactk BHIENEHHA KOHIEHTDATa.
[Tpumenenwe cemaparopos ¢ 0COBHM npodiuaeM
#en08a NosBoJsieT NOBLICHTh KPYIHOCTb ofiora-
UiAEMBIX JACTHIL TAKEJILX MHHEpanoB no 12 mm
(28].

Huxuufi npeses rpyndocts wacTuu, us-
B/leKaeMbIX B KOHIUEHTPAT, Anpelensercd yefio-
BHAMH B3BeUIHBAHHA H DaclpefeNelHs HX
N0 ToMMyHE NIOTOKA B KeJobe cenaparopa H pa-
Bell 0,07 MM no xBapuy. JINs yacTHi, MHHepa/IoB
fosbIell MAOTHOCTH OH COOTBCTCTBRHHO HUXNKE.
SddheKTHBHOCTE BHEOCA TOHKAX YaCTHIL B KOH-
uenTpar moXer OWTh MOBHINEHA 34 CYET CIIH-
MCHHS  HHTEHCHBHOCTH TYpGYJeHTHRX Nydb-
CAUHH YMEHBIICHHEM CHKOPOCTH M TOJIIHHBI
noToxa. JTHM YCACBHAM COOTBETCTBYET KOH-
CTPYKIUA BHHTOBOTO N33, HA KOTOPOM MOTYT
oforamarbest  wacTHOR KpymHoCTBIO —0,5
-+ 0,02 (0,03) mu.

Ha wmexoropmix dabprxax («Bonr Pefimgm»,
JluGepna) npu OGOralugHHH MKele3HhX Dy
TpHMEHAICT CemapalyI) TOHKOTO MaTepHasa,
cofepxkamere 60—70% wiacca —0,074 mm.
Ipouecc o6oramenna B 9THX ciydagx AOmOJI-
HAIT (B 38BUCHMOCTH OT BEUIECTBEHHOTO CO-
CTaBa DY) {oTayueli HAH MATHHTHOH cema-
palmed LM TOH3BJICIEHAS 43 XBOCTOB BUHTOBLIX
CeNnapaTOPoOB TOHKHMX 4YACTHU IHEHHBIX MpHe-
paflor,

Dopma wacTui CyBeJdHYEHHOM KO-
dutilHedTa CPepHIOCTH * WaBJAedeHMe waCTHI
B KOHUSHTPAT HA BHHTOBOM CCNApaTOpPC YMeHb-
maercd. Haufoaee BHIrofHRIMM Ins oorame-
Hiil SBJAIOTCH CAYYAH, KOTJa YACTHUHM IIYCTOH

* KosqibuIllueHT cePDHYHOCTH — OTHOMSHHE N[O
BEDXHOSTH DABUOBENKKOTD MO oObeMy Llapa K MO=
BEPXHOCTH dacTHIH,
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Tadaruna 1.81

Cpenusia NPOH3BOAUTENLHOCTE (T/4)
BUHTOBHIX CENAPATOPOE {(HA OMHH IeJol)
ENA JIErKe- H cfejHecforaTuMBX MecKos
H pyA AMVIOTHOCTH NONE3HWX MHHEDANOB
6—7.5 riem®)

ﬂi:igﬂ Iluamerp cemaparopa, MM
Kpyn-
HOCTh
qACTHI |
oGoramae - !
MOTO Ma- 500 i 600 750 S00 1200
TepUana,
MM |
0,2 0.3 0.4 0,7 1,2 1,8
0,5 4,5 0,7 1,1 1.7 2,9
1.0 4,6 1,0 1,6 2,5 4,0
2,0 1,0 1,5 2,4 3.4 5,8
3.0 1,2 1,8 3,0 4,3 7,0
4,0* — — 3,9 5,0 8,5
6,0* —_ —_ 4,1 5,7 | 10,0
80* — — 4,7 6,9 120

* [lpy yCJOBHY KPVIIHOCTH RWACTUL, THMRERLIR
MHEHepaaceB He Gogee 3 MM,

mOpOAK MMET BHICOKHHA kKoadpHuMEeHT cdepHu-
HOCTH (OKpYIJIEHHLIC 3€DHA), 2 YaCTHIEL [OJes-
HLIX MHHEDAJNOE — HH3KHH (IVIOCKHE SCpHa).

I[logroToBKAa MaTepEaxa T@e-
peg obOramed HeM 3aKk/IOYAETCH B EFO
KA4CCHOHKALMH (HAK TPOXOYEMHE) H obec-
ramansainy, McoseloBaHHSMH  yCTAHOBJIEHO
{5], wro ayywHe foOKazaTEAH AOCTHIAIOTCH
NpelBAPHTEAbHOH THADABJTHUECKOH KJaaccubi-
kaunefl. [lpe 3T0M yBeAmuuBaercs (Ha 20 %)
¥ IPOHIBOAMTENLHOCTE CEN2PaTOpPUB.

Ipu comepkauwny B mnsTanun 30—40 %
Kjacca —0,074 MM ero caejyer ofiecriyiaMin-
BaTb AJsl YMeHBIIEHHA ESI3KOCTH IYJLIIBL

B orgeamHBIx caywasix A NDEABAPHTENb-
ROTO HJM KOHTPOJBHOTO OGOTALIEHHST BO3MOMHA
cellapanys K HeXKJacCHEHINPOBAHHOIO MaTe-
prana.

CozepxaHHe TBepHAOTO B MNH-
TAHYE fNpy OFOTAlEHKK POCCHINHEX MeCKOB
o0BYHO NOLIEPKUBAKOT B mpedenax 15—259%
(no macce). Ilpu oGoTamcHHN KODPEIHHX pYI,
HaNpHMe) JKeMe3HbX, CHO Bulle H COCTABJSET
B ocnoBHoll onepaums cenapauaus 30—10 %
TBepAoro. Il1pu MAOTHOCTH nYJAbMH, MpeBbILIA-
iolell yxazaHHBle TIpeledbl, YBeJHUHBACTCH ee
BH3IKOCTE, BCJAEACTBHE Uero BbUIEJEHHE YacTHI
TAKEAMX MHHEPanoB 3aMennserTcd. HauMeHb-
mee JONYCTHMOe COAePKaMHe TBEpAATO B IHTa-
HHU cocTapdser 6—8 %,

Pacxog c¢MmBHON BOan. Ilpu
NpaBuABHOM DEryJAHPOBAHKH Dacxola CMBIB-
105 BOZH TNOBEIILAETCA CTENEHB KOHIEHTpALHH
Marepuana, YMeHBNaLICH 3aninsawue pabo-
ueil [oBEpXIIOCTH XKenoGa B 06JaCTH KOHIEH-
TpaTa, yJiyullaeTcsl TPAHCIOPTHPOBaHHE THXKe-
JBIX MUHEDPAJOB, YBENHUHBAETCH DaAZKHMKEHHE
MaTepHana y BHYTPEHHero 60pTa H yCHAHBAETCH
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TIoTlepeyHas LMPKYAAUMS BOIHOIC [OTOKA;
Beep KOHNEHTPATA HAXONHTCH BOJAH3H BHyTPeH-
Heil TpaHHIE IIOTOKA.

OG6blyHO pacXol cMLIBHOH BOAH IAS OfHOIC:
wedoGa AnaMerpom 600 MM coctaBaser 0,3—
0,6 a/c. Ilpy H3GLITOYHOM DACXOXE CMBEIBHOH
BOAEl TNPOHCXOJNHT BHIHOC YACTHL, THMEJIbIX
MHHEPal0oB B OCHOBHOH NOTOK MyJBNEL, TpH
MaJOM pacxol¢ B XOHLUEHTpaT ROMAZAKT Ha-
CTHUH NYCTOH MOPOREL.

MpouaBOAHTEABHOCTE  (1/v)
BHHTOBHIX CeMapaTOPoOB 3aBHCHT OT AHAMETDE
CIHDANH, 9HCAA JKEJOGOB, BEeLIECTBEHHOTG CO-
CTaBA H KPYMHOCTH 06OTAMAEMOTO ChiDhs H MO-
#eT GhiTh BHpaXKeHA IMOHDHYECKOH HOpMyaoH

Q = KypaDn Vdmax (P1— D/{p2 —2) »
(1.102)

rle Ky — xo3dduuuent, sapicamui or ofora-
THMOCTH HCXOLHOTG MaTcpHaia (AJs TPYAHO-
oforaTuMeX pyA Ky = 0,4, pas Jerkooborat-
mux Ky = 0,7, cpelnee snayenne K = 0,6),
M/MM0,8.q): py, p; B Py — HJOTHOCTB COOTBET-
CTBEHHO HCXOZHOTO MAaTepHand, TAXKENHX H Jer-
KHX MuHepalos, T/M%; D — nuamerp cenapa-
TOpa, M; B — WHCIO Xenofop; d . — MAKCH-

max
MaJbHBEIE ~ pasMep  uyacTHU  oGoralllaeMoro
MaTepRrana, MM,

Cpeanye 3HAYEHHST NPOHIBOIHTEALHOCTH Ce-
mapaTopoB  (Ha oZMH  Xexno) [DpHBEISHEH
B rtaba. 1.81.

[pouasoAuTelbROCTL  OAHONKENOBUETOTD  Ce-
naparopa AuameTpoM 600 MM npu oGorauleHun
HeJIESHHX PYA Kpynuocteio -—0,3 (0,2) +0 MM
n —I1,17 (0,8) MM cOCTaBaAsSeT CODTBETCTBRHHO
1—1,4 v/un 1,6 1/u.

§ 3. BuntoBme cenapaTophl
H I3 b

Bunropsie cenapatophl H3rOTOBASIOT ¢ Pery-
JAUPYEMEM H HeperyAHPYeMBIM INaroM BHTKOB.

B oTeyccTBeHHOH DpakTHke B HacTodAllee
BpeMs BLINYCKAOTCA CeRAapaTophl € HeperyJH-
DYEMEIM II1aroM BHTKOB, HSTOTOBJAeMblE H3
CHAYMHHA HJH B apMOUEMEHTHOM HCHOJHEHHH,
CenmapaTophl ¢ pery/JupPyeMbIM LIAroM BHTKOB
BRIMYCK21OT B OIPaHHuUEHEOM HOJMHYeCTBE AR
HCOBITAHHE PYA B AaB0PATOPHOM H NOJAYIPO-
MBIILJIEHHOM Macrrabax.

TexHHYeckas  XaPakTePHCTHKA — BHHTOBLIX
CeITapaTopoB KOECTPYKIHH Hprupenmera
C TOCTOSHHHEM [IarOM BHTKOB npHBejeHa
B TaGa. I.82.

HemoBel cenapatopoR dyTEPYIOTCH MOpO30-
cTolikoi pesunoll, Kamabill xenoG uMeeT cBOii
OVIbNOODPUEMHENK, CHaOKEeRHBH  33aABMKKOR
A5 TAWCHHUS CKOPOCTH Nyabnbl. CMLIBHYIO BOLY
HOAAEST IO TPpyGaM Yepes BopopacipelellHTe D~
Hble yerpoiieTBa (puc. [.78, o), ycraHOBJIeHELIe
B NeCKOJbKMX MeCcTaX To BelcoTe keaoba.
TlpogykTs oGorameHHs (KOHUEHTPAT, INPOM-
IIPOAYKT, XBOCTH) BHBOLATCH B KOHIle XeJo60B
CNENHAJIbEBMH YCTPORCTBAME B BHIe OTCEKA-
Texrell ¢ Hoxamm (puc. 1.78, 6). Hameuss
NQMoMeHRe OTCekaTedell, MOXHO NoaydYaTh He-



TaGauma 1.82

Texuu4eckasn XapaKTEepPHCTHKA BHHTOBMWX CENApaTopoOB ¢ NOCTOAHHBIM LIATOM

BHTKa KoncTpykunn Hprupeamera

- L4
-< ot
o 2 2 g g s 2
TlapaMerper w = b =) a a b
& e o o - <4 )
@ ar] far] m @ o] oM
Q Q U 0 g Q =
JdnaMerp xenoa, 750 1000 1500 1500 1500 2000 2000
MM
Yneao BHTKOB 4 4 3 3 3 3 3
Uncao xeaobos 2 2 2 3 4 2 3
KpynHoctt 1menuoro 0,07—1 | 0,07—2 1 0,2—3 0,1—2 0,07—2 1 0,25 0,2—5
KCMIOHEHTa, MM
Concpxauue  TRep- 15—4¢ | 15—40 | 15—40 | 15—40 | 15—40 | 15—40 | 15—40
Joro B nuraREd, %
Pacxo;l CMEIBIOR BO- 0,3—0,5|04—0,8)0,2—0,5|03-06]04—06|05—1,0}0,5—1,0-
B, Jafc
[TpoH3BOTH TS b 1—5 3—-8 20—-30 | 10—30 | 15—40 | 25—60 | 30—75
HOCTE, T/4 **
TaBapurhule pasme-
DH, MM:
BEICDTZ 3700 4200 5150 5810 5810 6220 7220
AJIHHA 790 1050 1600 1600 1600 2100 2100
IHPHHA 830 1100 1600 1600 1600 2100 2100
Maeca, kr 585 652 1250 1875 2590 2100 3000
HaroToBHTEMbL CepHfiio | ¥YcolbcKHE 3aBog CepHilE0 He H3TOTOBJAAIOTES
He H3re- | TOpHOTO 060pyno-
TOBJISA- panusi, Mpivs-
oTes cxui FOK

* B apMOIEMEHTHOM MCIMOJHEMWH.
L 23

TIPOU3BOINTEALHOCTE B YK23aHHBIX NDEAENAX B3ABHCHT OT XapPAKTEPUCTHKH pYXHOTO

MaTepHasa

[KPYOHOCTH, MJAOTHOCTH IEHHHX KOMIIOHEHTOB H ITYCTO# Mopoms).

OOXCEHMEE BHXOAL NpOAYXTOB OGOTaLIeH:f,
Uneao orcekareslell TpH, MpHYEM JBA H3 HHX —
noJpuxHbe, HeMoIBuKHHE oOTcexaTeab ofpa-
3VeT ¢ KOPIYCOM JeJHTens KOPOGKY, COeAHHS-
KIYIOCS B HIMKHEeH YacTi C XBOCTOBEIM OTCEKOM,
910 MO3ZBOJMAET YCHOKOHTh TIOTOK H HMCKAWMITD
pa36pbI3THBAIIME BYJbMLL
3a pyOexoM MPHMEHAISTCH BHWHTOBHE Cena-
parTopet L&dmpmm «lemppu», CIIA; «Tpeane-
Gopr», BELIHS), HMelollHe muamerp 600—
7560 MM m IIar BHTKOE COOTBETCTEEHHO 300—
400 MM, B sTHX cemapaTopax HenmocpeiCTBEHHO
HAa AHHIe xegoba YCTaEOBIeHNH 5—6 oTcexa-
Tesielf KOHLCHTPATa H TPOMIPOAYKTA (puc, 1.79).
CMBIBHYIO BOAY MOAAIOT MO HEeGOJABIIOMY ¥Ke-
J06y, pacmoJoXeHHOMY BioAb GopTa OCHOB-
HOro XenoGa, JaAs moXagu ee ma noBepXHOCTh
Xenofa ycTaHABJAHBAIT OTCeKaTedH, Heaof —
CTaAbHOH HJH YYTYHHHH C TepMHWECKH ofpa-
OOTaHHON HoBepXHOCTBID. B mocnepnre rogwl
3a pyOGexKoM 1g GyTePOBKH Xeloba mpHMeHalT
HeompeH HAH peanHy. Cpox cayxeel Xenofa
13 oT0eJeHHOrO YyTyHA — JO TOJYTOpa JET,
a gYTEpDBaHHOFO HeonpenoM — 10 4—b aer,
[JIP npuMcHAWOTICH BHHTOBHE CEMapaTope
AnaMeTpon 500 MM ¢ eJoGOM, HMEIOWHM QOpMY
napafoan. B 3THX cenapaTopax pasTpy3ka

TPOMYKTOB MpOH3BOAHTCH TOJABKO B KOHLE NGC
JeJHErQ BHTKA,

B IIHP paspaGoran 1pyx:edoGuuil cenapa-
TOP, Ha KOTOPOM OIHOBPEMEHHO OCYIIeCT-
BASIOTCA OCHOBHAH KOHUEHTPAaukEA H Mepe-
uucTKa. TIpOLyKTH, noayudemble Ha NEepBOM
HKenofe, CaMoTEeKOM HanpaBARIOTCS BO BTOPOM,

Puc. 1.78. KoHCTPYKUMA OCHOBHBIX Y3M0B,BHHTOBOIO:
cenapaTopa CB2-750:

& - pacupemenanTeAb CMHBHOR Boan: [ — peryad-
POBOYHBIN PhIYAr; 6 — JeAHTEAL NOPOAYKTOR o0G0-
raileHusa: / — NOABHKHBIE NOWH, 2 — HEMOJARMN-
Heifl Hom,; 3 — BHIYCHK TANMENOr0 APOAVKTa; 4 —
BHINYCK INPOMIPOAYKTa; & — BHIIYCK XBQCTOR

a ! &

i 2

- Empidnan
daga

foda
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Pac. 179,

BuTog cenapatopa Iemdpn:

! — KOAAEKIOPHWE TPYGH Bis cOopa KOHUEHTPaTa;
2 — orcekaTesH; § — edH; 4 - KaHad QA CMHRB-
HOl BOLH; 5 — BHIXOJ AJds cMBHOH Bogs

pacnoioxednbil  Ouuxe K OCH
1 HECKOJIBKO HuZKe IEpBOro.

B ABcTpainu nNpHMEESEOT BHHTOBHE cCena-
paToOPHl H3 CTEKJIOROIOKHA HAH $FyTepoBAHHBIE
niacTvaceaMi. HauwGolbuiee pacnpocTpaHeHye
nonywl ABYXKeJoOHbH cenaparop «Pelixepras
(Auametp 620 mm, war BuTkos 350 Mm). HKenoBa
3TOrO cenapaTnpa BhIIOJINEHB! B3 (Hbporaaccea,
pafouas nNOBEPXNOCTE HOKPHTA JAHHATEKCOM.
-Cenaparop ofnajaer HeGOAbUIOH Maccoil H BH-
COXOH H3HO0COYCTORYHBOCTbIO,

Tpepaomen Takme Pl APYrHX KOHCTPYK-
unit, oTAdualmExcs dopmoii K pasMepamy
Kenoba [5).

Bonuroene mawabl (puc. [.80)
DPHMEHSIOT TPH OGOTAlleHKH [II1AMOB H TOHKO-
3eDHHCTHIX MATEPHANOB KPYIHOCTBIO MeHee
0,074 wu [5]. OcoGenuocTsIO HX KOHCTPYKIHH,

cerapaTopa

Puc. 1.80.
BunToRod  Mma03
IIB3-1250:

J — myaBnOOpH-
eMHMR} 2 — BHH-
TOBOA XKes106; 3 —
BeNuTellb [TPORYH=~
TOB oBoralleHud;
4 — Kapkac

(//'

—

B Bufe npAMOfl JHHMH Tol Yraom 5° ® ropu-
SOHTY; NMDPHEMHHKH JJS KOHIHTpaTa H NPOM-
npoiyKTa TAX Ke, KaK n Y OTRYeCTREHRLIX

B I€;IOM AHAJOTHYHON BHHTOBBHIM CENADATODAM,  BHHTOBHIX CENAPATOPOB, PACHOAOKEHbI
sBJasieTcA (bOpMa [OMEPeYHOro CeYeHHS XKeloGa B KOHUE KeaoGa,
Tatauuna L83
TexHuUecKan XAPAKTEPHCTHKA BWHTOBHX ULIO30B
IMapaMeTpe HIB-250 I1IB2-1000 IIIB3-1250 \ [IB3-2000
|

Anamerp, MM 250 1000 1250 2000
1llar suTHA, MM 200 550 650 1200
Uueso BUTKOB 4 4 4 4
Yucrno xeaobos 1 2 3 )
KpynHocts MatepHana B RUTaHHH, MM 0,5 0,5 0.5 0,5
-Colepxkanie TBEPNIOTO B MUTAHHKH, % 15—40 15-—40 15—40 15—40
Pacxof cMBIBHOH BOLEI, JI/C 0,05 0,1—0,2 0,15—0,3 0,3—0,5
T1pOH3BOAATEMLHOCTS, T/Y 0,05—0,1 0,2—2,0 0,5—5,0 4.0-—20,0
I'aGapuTHEle pasMepLl, MM!

BHICOTA 1000 3600 4000 06260

JJIHHA 300 1250 1400 2255

[IHPHHA 300 1250 1400 2200
Macea, ®r 5—10 500 1000 2400}
Hzrotopurenn Ycombekul 3aBO] TOPHOIO OGOPYAOBAMHI
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Texuugecxkan  XapaKTEDHCTHKA — BHHTOBHIX
110308 npusefeHa & taba, 183, Harorosasior
BHHTOBHle ILIIO3H M3 chilympHa. [loBepxmocTh
MENOGOB MOKPHBACTNSE PEe3HHOM.

103 rhma LIB-250 RpegmasHauen pas
J1a60patopHil H TEOJOrHYECKHX TapTHH.

§ 4. NpakrTuka paGoTH
BHHTOBBIX CenlapaTopoB

BHuTOBHE CenapaToOPH NPUMEHAIT:

npH oBOTAMEHHH DOCCHITEN peiKHX MeTalJIoB
25 BbIAETEHHS HJAbMeHHTA, PYTHAZ, LHPKOHA,
MOHANHTA H APYIHX MHHEDANOR B YepHOROH
KOJTeKTHEHLIH KOHIEHTPAT (¢ MAKCHMZTBHHIM
U3BMCUEHHEM B HEro NeHHHX KOMNOHeHTOB —
do 90—95Y%), XOTOpHH nNOANeMHT noBOAKE
MCTOIAMH 3eKTPHYECKOH B MarHHTHOH cenapa-
uHM, aoTanud ¥ Ap. BHETOBHe cenrapatopi
VCTAHABAHBAIOT HA CTALHOHADHBIX H nepeHoc-
HEX QGOTATHTeNBHHX YCTAHOBKAX, a TAXMKE Ha
Aparax mMpH OCOTAIEHHE THTaHCONEpIKALHX
poceenedn [5];

npn CGOTALIEMER PYA ON0BA H pelKHX Metad-
-10B Kax OCHOBHHIE OGOTATHTGJbHHe annaparts
(B0 BCeX CrafEAX OGOTAlleHHA), B TOJOBE
npouecca nNepel (roTausedl I8 TONYTHOrO
AIBACTEHHS DEAKHX MeTajNOB, B 3aMKHYTOM
LUMKJAe H3MENbUEHHS U KaK KONTPOABHBIEC anma-
paTthl 1A AOH3BACUCHHS METANJAOB H3 XBOCTOB
daorauHoHuX dabpux [5];

npn oGOTAleHHH cJ1aGOMarHHTHBIX MeJes-
HBIX PYJ C2MOCTOATEAbHO HJH B KOMOHHauH#
¢ (oranmedi, marHuTHOf cenapayuef, oGora-
UIEHHEM B TAMEIBIX CYCHeH3EAX W ap. Ilpm
3TOM Ha OGoxbWIHHCTEe (GAGPHK oGOTAlICHHID
Ha BHHTOBHIX cemapaTopax HOABEPraloTcy Ta-
KHE CHEKYJASPHTOBBE (TeMaTHTOBHE) M MarHe-
THTO-FeMaTHTOBHE PYAR, Y KOTOPHX DACKPHITHE
OCHOBHOH MacCH pYAHBIX MAHEpaAOB IpDOHC-
XOAHWT MNpH KDPYIHOCTH H3MeaAkueHus |,17—
0,6 Mm.

Puc. 1.81. Cxema 060rameHHS THTAHCOACDEADLKX
TECEOR C NPHmeHEHHMEM BHHTOBHLIX CenapaTopoB Ha
dabpuxe «Jixexcon-Brans (CIIA)

Hexodwaie neceit

s gxogznue
+ I rm ~FMM

bz li(awue

!

Dewodwa# cendpauus
Yepnalod xon- .gpoxppa- KXBocrmiss
uenmpan fyxm
Lleyuenue

flecau 1 Crul
I megevucmaa
Apennpodywmi

J Aoomnpodyxml

|

-

Konuenmpam
I nepeyucnmra

dmlansnsre.
xBocmer

TINLenTIpam
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Lyxoe uamensyeny,
fIERGELYT TEEUNNG
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{Fusrredon cenapame
ﬂpmwzfymL
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(e et
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dmifgmmee ofupom

AVOCTE

Puc. 1.82. Cxema ofgralgenmus remaTHToEON PYALY
¢ OpHMeHeHHeM BHHTOBBIX CenaPATOPOB Ha dadpHke
«Jlefix- Lxannus  (Kadaga}

TlpHmepsl npHMeHEHHs BHKTOBWX cenapa-
TOPOB o ULTIO30B HA OTCUECTHCHHEIX M 3aP YBEexH-
EWX dabpyKkaX npueelens 8 Tatm, J.84—1 87

Ha pnc. [.81 npurellena cxema oforamenun
THTaHCOZepHalUnX Neckon Ha dabpure «/lmew-
con-Bunar (CITIA) (oM. Tabm. 1.87). ToHko-
SCDHHCTHIE MECKH, COREPAKAIHE OCHOBHYIO Maccy
LeHHBIX KOMIIOHEHTOB B kJaaccax memee 0,15 MM,
MOTYT GuiTh GBOTAWERsl §a AHAJOCHUHOH CxeMe
€ JOTIOAHHTEALHOH NepeuucTKol XBOCTOB,

[paEuTanBONEYH CXEMY € MCIOJB3OBAHHEM
TOALKO BHHTOBHX CeNApatopoB MPHMEHAIOT HA
Gabpuke «Mefik-xaruny (Kanaga) (prc. 1.82)
TMPOR3BOAHTENBHOCTLIO 20 MIH, T/TOA H Ha GOJIb-
IWIHHCTBE OGOTATHTENBHEIX YCTAHOBOK paiioHa
Bepxnero Osepa (CIIA),

P'pasuraunonntle cXeMEl, IO KOTORHM KpYII-
Hble H CpelHHE KJACCH O0OrAIAKTCA B TAKE-
JBIX CYCHEH3HSAX, a4 MEeJXHE — Ha BHHTOBLIX
Cenaparopax, NpuMeHRIOT Ila dabpuxax «[oH-
#epy (CIUA) npowssogurensuocto 7,5 wim.
T/ron H «Xorapm (CIJA) npoussommTess-
HOocThiO 1,8 MAH. T/rop.

I"paBuTanHOHHO-DAOTAHOHEBI® CXeMBl C &0~
TAUHCH AN HSBJICUCHHA MCHHLIX MHHCPATIOR H3
XBOCTOB BHHTOBHIX CeNapaTOPOB  INPHMEHSAMOT
Ha GaGpukax «CpoyBaengr, «Xmnia-AHexcr,
«Bencon» (CIIA) u gp,

Ilpy oforameHWH MXenessBIX pyj BHHETOBBIE
cemaparopbl MPHMEHSIOT KaK LA MeJKozep-
HHCTOTO, TAK W AJS TOHKO3CPHHCTOTO MaTe-
puana (cm. Taba, 1.87). Kax npasuao, npopecc
oGorallienns B NoicOHLIX CIYYAsX B 34BHCKHMO-
CTH OT €OCTaBa PYAHBIX MUICPANOE FONOIHAT
cemapanued B CHALHOM HJH C1a60M MATHHTHBIX
nodsax uan duortaugyeii. Takylo TexHOJIOInYe-
CKYIO CXeMY ITPUMEHAOT Ha $aGpuke <«Domr-
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Tatanrnupa 1.84

Npumepsl NPEMEHEHHA BHATOBLIX CEMAPATOPOB HE OTEMECTBEHHHX OGOTATHTENBHMKX (habpuKax

s BT Bl % £ = | B3] g8
=9 o+ = LTI Qg B 8.a & .
£ o4 axd ~E 5 > g8 3=
= & EEr | 835 % o e = 3 gzE ] 5E3
= Ete| 3R w®EE 5 | = = | SZ&| =88
CB2-730 [ 1,0—1 0,18 | Bexsan Ton- —2,0+0,8 Koumnestpar 0,8 \ 453 26,8
[,5 KOBKDaTlJleH- INpoxyrr Ipomnpozykt | 24,4 0,23 39,6
Has 0JCBo- | 1 XaMepwl FHA- XBocTnl 74,8 (0,065 | 33,6
colepamas| PaBARYECKOTo Huramne 100,0 [ 0,144 | 100,0
pyaa KaaccuipuxaTopa |
—1,5+0,5 Kontentpar 0,817,035 38,4
Iponykr Tpomnponyxt | 21,210,206 30,1
I1 xamephi tug-| XBocTH 78,010,054 | 31,3
PaBJIHYECKOI'O ITutanue 100,0 | 0,147 | 100,0
Kaaccupuka-
TOpa
CB2-10600 | 1,0—| 0,18 Kpynno- —1,04-0,6 KonueHTpar 10,1 | 4,44 58,4
, BEpanjieH- Hpoayxr ITpomnpoaykr | 26,4 | 0,71 24,4
HaA pyia, I xamepErl THI- XeocThl 63,5(0,21 172
CopepiKallasg; pPABIMYECKOTO IuTauue 106,0 [ 0,77 | 100,0
KACCHTEDHT, Kaaccuuka-
AP POTHH, TOpa
HHDHT, Ta-
JAeHHT, Ccta-
JEPHT H P,
Ipogykr KonuenTpar 14,9 1,65 49,4
1T kamepu tuz-| [lpommpomykr | 29,3 10,40 23,6
ABAHYECKOTO XBocThl 55,810,24 [ 27,0
KJAaccubuKa- Iurazue IOO 010,49 | 100,0
TOpa
CBM-750 | 1,0~ 1| 0,18 { Pvza, co- —2--0 Kounentpar 20,910,410 61,3
1,5 Aepaalllan [poMnpozyxr | 33,810,100 23,3
HROEHH X BOCTH 45,310,048 | 154
Iutaune 100,0 | 0,140 100 1]
Apobneras pyia 4r—§j
y Ceyienue
'3me,
(ﬁfe;.ro:zzeafﬁ‘?amaﬁ" égjﬁiwuﬁ}m”“) LAl
AaEhgUNLUT Hamaeruwubarnue
(dyzoboi zpoxom)
- Sayjerme
JrHobrnas kopgesmpayus (Kewnye) Crub
S R pecn s i
Padmaznuyvglfarnue HOro offoramenys

Apomnpodyrm

I TH?FE YUCTTHAR XOHUCHITTOAL LT

-

AnQeCu@uray s

Hamensye-

TEMATHTO ~ MAFPHETHTO-

BOH pY¥AL Ha dabpuke

«Borr-Peftuix» (An-
oepus}

Ene,aeuucmﬂaﬁ KIAYEHMPaUUR

Hpaano
dyrm
Pussmgefanue Ceywetue
foma*ciwd
wxonuenmpam  Cnub8obopom fecku
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Tatannuwa 1.8
fipumMepsl npHMeHeHHA BHHTOBLIX LATHO30B HA OTEYECTBEHHWX 00OraTHTEJIRHBX abpukax

L. L o3 $Ze| gie
£ 8 z ak B X g =ge
86 | 5% e g 38 £ .| Ees fcoa
a3 %2 == Iwm E= [} = SEE a8
a3 EF | f&Z3 P £s =S e §o25| 525
5 EEr | REX CEE ok & 3 SEE| G5B
=5 Ay s ] <EZ X E 2 | SFe| 552
IB- 1200 15— 11,1 Oa0BOCO- —0,54-0 Kouuenrpar 2,1|5,68 54,4
1,8 A4 Jepxarnyfi ITpoMnpoayKT 23,6 10,19 19.4
NpOAYKT X BOCTE 74,41 0,077 | 26.2
IInTanue 100,0 j 0,22 | 100,0
Tpoaykr Kounenrpar 1,82 | 6,77 | 40,0
1V xamepnl IMpoMnponykr | 16,55 0,26 | 13,9
THIDABIRYe- X BOCTHI 8L,63| 0,18 | 46,1
CKOro KaaccH- | Tluranue 100,0 | 0,31 | 100,0
(hrKaTopa
(I cragud
On0BOCO- oforalieHus)
JeparaHe
__ | JTPOLYKTH [ponyxr KoHUEHTpat 3,6, 4,75 | 30,5
HIB2- 1000 0{]24 0637 (;[{ﬂcctgefﬂwr, v ngegm THS- I]ponmpo;;xym 376 0,57 | 35,0
! ! Impi;{)T ra. |THOpasantecKoro XBoCTsl 58,5 0,28 y 345
o ba. | Kasconura- | IMianye 100,0 | 0.61 | 100,0
TeDHT B y, opa (Il cTanusn
P Ap- : COOrAIEHESA)
" |
Hlnamn Konuentpar 3,271 7,38 | 29,2
[Tpomnpoaykr | 16,03 | 0,78 ¢ 15,0
X BOCTH 80,70 | 0,57 | 55,8
| IMurtaiiune 100,0 | 0,84 | 100,0
1
|
HiB2-1000 0.9 J 0,3 ITpoayxr Koumentpar | 1,9/ 11,5 57,1
1V xamepu INpomnpoaykr | 223) 6,36, 21,2
i HApABANYECKOrD| XBOCTH 75,6 0,11 21,7
KJaccH$uKa- ITuraune 100,0| 0,381 100,0
Topa {I cragns
olorateHnn)
Q.10Boco- )
CPIKAIIHE ‘
1,4 , 03 nn[;,oﬂ;liT Tpoaykr Kosuentpar ‘L 1,21 7,59 | 31,8
(kaccnrepur,| |V Kamepw rug-| Tlpawnporyxr 9,56| 0,551 18,3
! caneput, PABJIHYCCKOIO X BacTsl 89,31 0,16 49,9
i MHPHT, ap- | Knacchpuxa- | ITirazne 100,0| 0,29 100,0
cenoruiput | Topa (II cranuu
B 1p.) oboralieH# s}
0,6 | 0,13,
Hlamer Kontteurpar 2,L 1121 55,7
Ilpomnpogykr | 16,8| 0,44 17,3
XBoCTHE gl,1} 0,14| 26,8
TMuranmge 100,01 0,42 ] 100.0
I .
11B2-1200 | 0,6— {0,18—| BoJabppad- —0,2-[-0 KoHllentpar 3,5 596| 51,0
0,8 0,3 | conepxamasn XBoCT: 96,56 0,21 49,0
pyia (ro- ITvtanne 100,0 A 100,0
HepHT, Mit-
pHT, ragae-
HHT H 1p.)

5 Zakaz 219 129



Tadauna 1.86

INpumeHenne BWHTOBWX CENAPATOOR AJA 0G0rameHud poccwineil HA 3apyGemunx dalpukax

«THT2HHYM
XapakrepdacThka 3HA LHDKG- [ ¢Tpeitn-Peitfms | «/lmercon-BHMIs «Xaitnen a»
cenaparopa, NoKazaTesiu HEYM HHLa- (CIIA) (CITA) (CI1A)
TpH3» (AB-
CTpains)
Buntosoil cenapatap Hs maacri- «Cemppus «Cemppus» B ocnosnoi ce-
Ka H CTeKJO- napagii — nn-
BOJIOKHA THBHTKOBHIE, B
NepeyucThax —
TPEXBHTKOBLIE
Huametp cenapatopa, mm 600 600 600 Co
Hucao cenapatopos:
OCHOBHaS CeNapanmns 240 704 252 840
| nepeuncrnas 80 264 54 320
11 nepeynctuas 40 132 18 160
ITponsBOAHTENLHOCTE:
ofwas, tee, T/cyT 7.5 25 7.5 20—25
OOHOTO cemaparopa (o yue- QOcuoBHast ce- | OcHoOBHas ce- .
TOM IHPKYAHPYIOLWIHX MPO- napauasl — 2, |napanss — 1,7
AVKTOB), T/u TIepeuHCTHEIE —
1—2
Pacxop cxmprolt oin Ha 1 ce- 1,0-2,1
nmapatop, Mm%y
OrHocHTensHoe  cofcpkaHue
IOJIC3HBIX MHHEPAJOE OT CyMMEI
TAKGABX MHHEPAJIOB B HCXOL-
HRIX Teckax, %:
UHPKOH 1270 13 15
pPyTHI 24 — 7
HIBMEHHT 6-—80 45 40 .
JeUKOKreH — — 4 —
MOHAIHT — — 0.5 -
KpynHocTn nHTanus, MM —8 —6,4 —0,2—-0,07 * —6.4
Cogepanue TBEPAOTO B NUTa- 35 20 30
Huu, % -
VapncueHne TSKEALIX MHHepa- 95 92
JIOB B KCJJCKTHBHBIH KOHICH-
Tpar, %
* KpymnHocTb [OJME3HBX MUHEDAI0H.
Tacanuwma 1.87
MoxkasaTenn oforameHysi HA BHHTOBBIX CeNapaTopax WemesHHX pyn
Ha JapyGexunx oGoraTurenbHuiXx QadpHkax
: & : E Lo | %ue
. se [ B& | %] & e . = 15
= = 3G =) BB S 3 = - £ o 7 &
g g8 | 2% |Ezei  Ecs Ex % S | 58 | &2
O Qa ] z % . ax s »E =3 # = z
I o n.s LR G} E § o2 £ 3 go ERs
-] e |aliarl I M= on o= = ] o E ¥
«PHH- 1,8 |0,3— XBOCTH <24 | Konuerrpar| 41,01 63,0 | 86,0
chepr» 0,6 | MarnHTHOH X BOCTBI 59,00 7,0 14,0
(Ilpemus) cemdpaniu, TluTanne 100,0 | 30,0 | L0O,0
CORepKaHUe
TRePACTO
2530 Y%
<bonrr- | «[emppus| 1,4 |0,3— | Marnernro- | —0,3--0 | Kounentpar | 50,7 | 65,0 | &7,0
Pefinpxs nHame- 0,6 rCMATHTO- XBoeTs 493 | 10,3 13,0
(Mnbepua) | tpom BLIE KBap- INuranne 100,01 389 | 100,0
GO0 MM LHTH
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JonofHaR MOeHumEaR CENapauus
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MoenrumHaaR NEGESUCITIAL

Ceyujenue 8 zudpolunnoax

Qgzauienue na Bunmefoix cenagamopiy

KUHL(EHﬂ?pama

Leywenue § eudpoyunnonax

fepeyucmea 2pyboee xonueHmpama

Ly \

KORUYRA I

Puc. 1.84. Cxema oBOTaUmeHH] TeMATHTO-MATHETH*
T0B0A PYAL Haz Oaeneropckelt daGpHke

Peiinzw» (/luGepna) (puc. 1.83), ric us He-
PARHOMEPHO BKpANIEHHOH TIeMaTHTO-MATHETH-
ToBofl  PyAH © colepaHueMm edesa 39 %
A0IVYAKT KOHIEHTpAT, colepxamuil 65 % xe-
Jesa TpH H3BaeucHum 87 %,

-

X&ocmsi

I'paBuTannonHO-MaTHETHYI0 CXeMy ¢ Mar-
HHTHOH CeMapayHed XBOCTOB BHHTOBHIX ceMa-
PaTOPOR AJS H3BJASUEHHA MATHETHTA NPHMEHAIOT
Ha MapTHTOBOW cexnuu (aGpuku «Crap-Jlefixs
(CHIA).

B oTeyecTBeHHOR MDAKTHKC BUHTOBHIE Cerds
paropul Aast oforalleHus sede3HBIX PYIL ZIpH-
MeHAIOT Ha QueHeropckod oforaTHTENBHON hal-
puke (IV oucpens) Ana u3BIeYelHS CeMATHTA
M3 XBOCTOB MarHUTHOTO oforautednd (puc. [.84),



PA3MEA 11

MATHUTHOE
OBOTAINEHHE

Taaga 1

TeopeTHyeCKHe OCHOBBHI

[poueccsl MarHUTHOFO OGOraieHHA, OCHOBAH-
HBlC HA DA3JIHYAH MAarHUTHBX CBOHCTR pasness-
eMBlX KOMMOHEHNTOB, HAXONAT IIHPOKOE NPH-
MEHeHHe NSl ofOTAICRHA DYA UePHHX, DEIKHX
H IBETHHIX METAJJAO0B, pereHepaniy CHUIbHO-
MaTHHTHELX yTAXeAHTeNeH, YIanerHa XKeje.
BHCTHIX NpHMecel M3 KBAapLEBRIX meckop, abpa-
SHBOB, KepPaMUYeCKOTC CHIDPbS, (WIKCOR, BaHa-
AuficofepKaluX IVIAKOB H LPYTHX MaTepHAIOB,
2 TaKie THIIEBHX TPOLYKTOS,

OcHOBHBIMI  OOBEKTAMH MAaCHHTIOrO ofora-
LIEHHA ABJIAIOTCA MATHETHTOBHE, THTAHOMAarHe-
THTOBble, MalHeTHTO-TEMATHTOBHE, OKHC/EHHLIE
¥eJesHHe, CHIEpHTOBHE, XPOMHTOBbIE, @ TAKKE
MapraHiieBhle PYAH.

B HacTOosmee RpeMA DasAeAeHHe MATEDH-
4JI0B M0 MaTHHTHHIM CBOHCTBAM OCYINECTBIAETCA
TAZBHBIM 06pa30M B TIIOCTOAHHOM MAarHHTHOM
noAe. Hapsay ¢ MarHHTHHMH CBOACTBAMH Da3-
JeAsieMBIX 4aCTHIL HAa TNOKa3aTelH 0GOTalieHHsT
OKAa3HBaIOT BJAHAHHE HX ILIOTHOCTh, KPYIHOCTE
H ¢opMa, a TaKKe KOHCTDYKTHBHBHIE OCOGCH-
HOCTH MarHHTHOro cenaparopa. Ha pasmenenue
B MAarHMTHOM moJe cYUIeCTBEHHO BJAHSeT Mar-
HHTHA$i WIOKYJIAIES  CHABHOMATHHTHHX 4a-
CTHIL,

B pasgene CnpaBouHHKA, NOCBALIEHHOM Mar-
HHTHOMY oforailleHu0 pyid, KaK NpasHao,
Hcmoabayered cuctema efndun CH; opmysnt
A BbHIPAXEHHA, OTHOCAIMecs K cuoreMe CICM,
3aKI0ueB B CKOGKH. OCHOBHEIC MaTHuTHHE
emunpupbl cucteM CH 1 CI'CM u cooTHOmEHHS
Mex Ay HpME npuBeleH B taga. 11.1

§ 1. OcHoBHBIE NORATHA

0 BEJHUYHHAX,

onpeaeadlomnx DOBCUCHHE Ted
B MAargUTHOM DOJE

MaruuTHEIM NOJIEM Ha3EIBA€TCH T1POCTPAHCTRO,
B KOTOPOM OOHADYXKHBAETCH CUJNOBCE BO3Aeii-
CTBHE HA ABMAKYIIHECH 3JEKTPHUSCKHE 3apsAfH.
OcHOBHOW XapAKTCPHCTHRKOH MArNHTHOTO TONA
B 1aHHOH TOYKE NPOCTPAHCTBA ABJNETCHA BEKTOD

MATHHTBOA HHIYKUnn, BeJHYHHA KOTODOTO
onpeleaseTca no dopmyae AMnepa
dF = 1 [diB], (IL.1)
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rie dF — cuaa, zefictByromwass Ha 3nemenT df
snexrtpuseckoro Toka f, H; [ — sjextpuue-
CckHH TOK, A; df — NJIHFA 37eMenTa TOKa, M;
B — MarvutHas naAyxuus, Ta,

Epunuuefi marnaTHofl MBAYKUHH SABJSETCS
Tecsaa. Tecta — WHAYKUMS  TAKoTe  1oJd,
B KOTOPOM HA KaxALifl MeTp pAaCTONOKEHHOIO
NePNenIHKYASIpHO K TOJI0 LDOBOXHKRKA © 27€K-
TPpHueckHM ToKoM E | A geficteyer cuga B 1 H.

JIHBMS, KacaTelbHas K KOTOPOH B Kammof

€€ TOUKEe HMeeT HampaBJeHne pektopa B B srtoff
TOYKE, HA3HMBaeTC JAMHHEH MaTHHTHOH HH-
IYKIUHE, WJAM CHJAOBOH JHHHEH MarHHTHOLO
noas, HMeoraa HMAYKUHIO TOJA ONpeleasfioT
YHCAOM CHAOBHX JHHHH, NDPOXOLAIMX depes
eJHHHILY MePNEeHAHKYAAPHOR K HHM ILIOLIaNH.
Ha yuyacrtkax, rae mose cribHee, CHJIOBHE JIH-
HHH CCYWAXTCA H H&0GOPOT.

Huterpas BexkTopa MArHWTHOH WHAYKIHA

B (Ta) no nexeropoit mosepxuocty S (M%) Ha-
3BIBAETCSH MAVHBTHHIM noToxoM @ (B

D= J‘Eds“. (11.2)

s

OnbITHHIM OYTeM YCTAHOBAEHO, 4TO TOMHEI
MarHHTHEA MNOTOK, NpOHu3HBAOWHA JI06YIO
3aMKHYTYI NOBEPXHOCTE S, ACerfia paBeH HyMO

cﬁ]éds":o. {(11.3)
5

Bupamenne (I1.3) mateMatnueckn &opMy-
JAPYET TNPUHIMI HEenPepHBHOCTH Mar|IMTHOTO
notoxa. Ou3HUCCKHA e CMLICA 3TOrC MOpHH-
[MTa 33KJKUAeTCH B TOM, YTO JHHHH MaCHHT-
HOfl MH/YKUMH He HMEKT HH HAvuala, HY
KOHII2 — OHH HENpePHIBHEL, 3TO NOJDKEHHE
LUIEPOKO }[CHDJIIDSyETCﬂ OPH pacHeTe MariHTHLIX
noqel.

MaruyTHEM MOMETITOM 3JeMENTaPHOro
TOKa { HASBIBAETCH NPOHIBELEHHC

Pmi =1 AS, (I1.4)
THe Pm; — MATHHTHRE MOMeHT, A-m% { — 3Je-
MEHTADHMH TOK, A; AS — nJomank xoHTYpa
TOKa, M2

HanpasJeHne BeKTOpd pm CBA3AHO C Hanpa-
BJIEHHEM TOKa MpaBuJIOM OypaBuyKa.

BemmecTBo, BHeceHHOE B MarHHTHOS noJe,
npuoGperaer GoJee HJAH MeMee colVIaCOBAHHYIO
ODHEHTAIHI0 3JeMEHTapHEX TOKOB, B DPe3yab-
TATE 4Yerc cosiaercss AONOAHHTEJbHOE MarHKT-
HO® fIOJe, KOTOpOe, HAKJAAIHBAACk Ha BHelllHee,
H3MEHAET ero,

PeayibTipyomuft MarasTHHH MOMEET fm
HEKOTOPOro OOBEMA BELIECTBA [PAREH TEOMETpH-
YyeCKD# CYMMe MOMEHTOB SXEMEHTAPHBIX TOKOB

m= 3 Pmi- (11.5)

HamarnH4eHHOCTbI0 BelecTBa J HA3blBAETCH

MAFHHTHBIA MOMEHT eI#HHUH ero obbema V.
B o6uwem cayuae

J = dp/av. (11.6)
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