82

Jlexknusa 8
BYHKEPBI

1. O0mue cBegeHus

ByHkepom Ha3BIBAIOT €MKOCTH JJI1 BDEMEHHOTO XPAHEHHUS ChIMYYUX U
KYCKOBaThIX MaTe€pHaliOB, pa3rpyXalIIUXCs 4Yepe3 HUKHIOK YacTh,
000pyIOBaHHYIO 3aTBOpaMHM HJIM MHUTATENsIMU. ByHKepa ycTaHaBIMBAIOT B
obmieid 1enu TPAHCIMOPTHOTO, M TEXHOJIOTHYECKOTO 000pymaOBaHUS
oborarutenbHbIX (abpuk. 3arpykarT OyHKepa 4epe3 OTKPBITHIN BEpX WU
3arpy304Hble OTBEPCTHS; pa3rpy’karoT 4Yepe3 OTBEPCTHUS B JHUINE HUIHU
BHU3Y OOKOBBIX CTEHOK. [l 3aKpblBaHUS W OTKPBIBAHUS BBIMTYCKHBIX
OoTBepcTUl OYHKEpOB, CIyKaT OYHKEpHBIe 3aTBOPH. B HEKkoTOpHIX
cllyyasiX OHM MpeIHa3HAYeHbl TaKXe MJISi PEeryJupoBaHHs BBIXOSILIETO
yepe3 HHUX MOTOKA HACBIMHOTO Tpy3a. [BukeHue rpysza mo OyHKepy OT
MecTa 3arpy3Kd J0 MecCTa pa3Tpy3KH W UCTEUYCHHE uUepe3 pa3rpy30dHbIe
OTBEPCTHS MPOUCXOAT MO AEHCTBUEM CHUIIBI TSKECTHU Tpy3a.

Hannume OyHkepoB B  00med uend  TPAaHCHOPTHOTO H
TEXHOJIOTUYECKOT0 00O0pynoBaHUs oOecrneunBaeT HE3aBUCUMOCTh €ro
paboThl B 1eiIecoo0pa3HbIX pexuMax. Bpemss paboThl CONPSHKEHHBIX
TPAHCIOPTHBIX MAUIUH M TEXHOJOTHYECKOTO 000pyAOBaHUS HApAAy C HUX
IPOU3BOJAUTEILHOCTHIO ONPEAEsAeT MOTPEOHYI0 BMECTUMOCTh OYHKEPOB.

bynkepa Moryr OBITh TakXe pacnpeieuTeNIbHBIMU — IS
pacmpeneneHuss MPOAYKTa OT OJHOTO  BBICOKOMPOHM3BOIUTEIHLHOTO
TEXHOJIOTUYECKOTO arperata Ha HECKOJbKO arperaToB MEHBIIEH
NPOU3BOAUTEIBHOCTH;,  YCPEAHUTEIbHBIMU  — I yCpeAHEHUs
nocTtymnamuero Ha (GpadpuKy MCXOAHOTO MPOAYKTA; WHAMBHIYATbHBIMH.—
oOecrmeynBaOIIMMU  HEMPEPBIBHYI0O  paboOTy  OTIAENBHBIX  arperaTos

oboraruteabHON (HabpPUKH.
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2. KoncTpykunu OyHkepoB U OyHKEePHBIX 3aTBOPOB

bynkep cOCTOWT M3 IBYX OCHOBHBIX, YaCTel — BepXHeEH (kopiryca),
00pa30BaHHOW BEpPTUKAJIbHBIMHU, CTEHKAMU, U HUKHEU, BBHINOJHEHHOU B
BHUJI€ BOPOHKH, CTEHKH KOTOPOH 00€CNEeYMBAIOT CAMOTEYHYIO Pa3rpy3Ky
MaTepuala dyepes oK. [lo opme momepedHoro cedeHust Kopmyca OyHKepa
OBIBAIOT., MPSAMOYTOJBHBIMH, KPYTJIBIMH M MHOTOTpaHHBIMH. OOBIYHO
NPpUMEHAIOT MNHUpaMuaaibHble OyHKepa (coueTaHHWe MNPSIMOYTOJbLHOU
npu3Mbl U nupamuibl). C 11e1b0 yao0cTBa U OBICTPOTHI 3arpy3KH, a TAK¥XKe
pa3MelleHusi JABYX UM HECKOJbKUX BBIIYCKHBIX OTBEPCTUM OyHKepa
00JbIION BMECTUMOCTH J€Jal0T YIJIHUHEHHOU (QOpMBI C MEperopoaKamu,
pa3IeAAIOMMMH X Ha SYCHKU, UM YyCTaHABIMBAIOT OyHKEpa MmapajjiebHO
B 7Ba WK OoJiee pSAMOB. YBEIWYCHHUE YUCIIa Pa3TPY30UYHBIX BOPOHOK BEACT
K YBEJIMUYCHUIO YHMCIIa MMUTATEICH, UTO YCIOKHSICT YCIOBHS dKCILTyaTaIuu
OYHKEpHOIr'0 YCTPOMCTBA.

byHkepa u3roraBimBarmT U3 MeTaiia, OE€TOHA, Kene300eToHa, JepeBa
u KOMOWHHUPOBAHHBIMH. HauGonbmiee pacnopocTpaHeHUE Ha
oboraruTeapHbIX (pabpuKkax MOJydmIn OyHKepa cO CTEHKaAaMHU U3 JIMCTOBOM
cTajJd ¥ KapkacoM u3 NpoOUIbHOW CTallMi CBAapHOW WM KIEMaHOU
KOHCTPYKIIUM, a Takxke >eie300eToHHble. byHKepa ycTaHaBIMBAlOT Ha
KOJIOHHAX WJIW BHYTPH 3TaHUA.

Jlns ynydineHus yCJIOBUN UCTEUCHUS MaTepHaia, MpeJoXpaHeHUs OT
MEXaHUYECKUX TOBPEXKICHUM © HM3HOCA CTEHOK OYHKEpOB  HX
O00JUIIOBBIBAIOT  CHEMHBIMH  CTAJbHBIMH  IUIUTAMH, CHEIHAIbHBIM
U3HOCOCTOMKHUM CTEKJIOM.

Jlnst oOecnedeHusl MOJHOM CaMOTEYHOM BBITPY3KHM MaTepuana u3
OyHKepa yrojl HakJiOHa CTEHOK OYHKEPHOW BOPOHKH JOJKEH OBITH OOIbIIE
yIJia TPEHUS MOKOS ChIMy4yero, Marepuaia. PekoMeHnayeMbie yriabl HakJIOHA
CTEHOK NMUPaMHUIAIbHBIX BOPOHOK C OOJMHUIIOBKON" CTaJIbHBIMU TUIUTAMU:
JJIST KYCKOBATBIX YISl U pyabl 45—50°; mis cyXux MEJKHUX MaTepuanaoB

50—55°; nns yronbHOM mbuin A0 60°.
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Jns pa3rpy3ku OyHKepa OTBEPCTHS pacloiaraioT Mo UEHTPY JHUIIA U
cOOKy MO OJHY WJIU 1O 00€ CTOPOHBI.

Jng pa3rpy3ku Keae3HOJOPOXKHBIX BAarOHOB MPUMEHSIOT IIEJIEBbIE
OyHKepa, KOTOpble UMEIOT (HOPMY JIUHHBIX MPU3ZMATUYECKUX 000JIOUEK C
NPOJOJbHOM IIEIbI0 B HUXKHEN 4acTH MO BCEH AJMHE OyHKepa.

K 6ynxepnvim 3ameopam mpeabaBISIOTCS Clenylonue TpeOoBaHUS:
y100CTBO MaHEBPUPOBaAHMSA, OBICTPOAEHCTBUE, MIOTHOCTH 3aKpbIBaHMUS,
BO3MOXXHOCTh  PETYJIHMpPOBaHUS IOTOKAa MaTepuana, MHUHHUMAaJIbHbIC
BO3MOXHbIE rabapuThl, IpOCTass U NMPOYHAs KOHCTPYKIIUS, BO3MOXXHOCTD
aBTOMATHYECKOTO YIIPABICHUS.

[IpuBoxa OyHKEpHBIX 3aTBOPOB MOXKET OBITh PYYHBIM M MeEXa-
HUYECKUM  (DJIEKTPUYECKUM, [HEBMATHUYECKUM, THUIPABIMYECKUM).
HaunOonpmue npeumymiecTBa HMMEIOT MPUBOABI NPAMOro JOEHCTBUS —
NHEBMATUYECKHE U TUIPABINYECKUE.

[To mpunuuny aelcTBus OyHKEpHBIE 3aTBOPHI pa3/eisiOTCs Ha JIBE

IPYNIBI: OTCEKawmulue MNOTOK MaTepuaia (muOepHble, CEKTOPHBIE) U
co3jaaroniue noanop (JIOTKOBBIE).
JI7st JIerkux, XOpoWoO CHINYYUX MEIKUX U CPEJHEKYCKOBBIX MAaTEpHUAIOB
NPUMEHSIOT MUOepHBbIE (IJIOCKHUE) 3aTBOPHI C TOPU3OHTAIBHBIM (pHC. 1, a),
HAKJIOHHBIM WJIM BEPTUKAJIbHBIM (puc. 1, 0) pacnonoxkenuem. PazHOBUIHOCTD
IJIOCKOTO 3aTBOpAa — JICHTOUHBIN TYCEHUUHBIN 3aTBOD (puc. 1, B), cocTosIui u3
O0ecKOHEYHON KOHBEHEpHOH JICHTHI 2, MOABIKHOM paMbl 1 ¢ 1BymMs Oapabanamu
5, onopHbIX posMKoB 3. [Ipy mepenBuKeHUH paMsbl B Ty WIH APYTYKO CTOPOHY
BBIIIYCKHOE OTBEPCTHUE 4 3aKPBIBAETCS WIH OTKPBIBAETCSI.

ByHkepHbie 3aTBOpHI JIOTKOBOro Tuma (puc. 1, r) co3garoT MOANOp
IOBOPOTOM LIAPHUPHOTO JIOTKA 1. OHM NpH 3aKpBbIBAaHUH BBIITYCKHOI'O OTBEPCTHS
2 He 3aleMJISIOT KYCKOB MaTepualia W JIOMYCKalOT PEryIupOBaHUE MOTOKa
MaTrepuasga U3MEHEHHUEM Yrja HaKJIOHA JIOTKA.

CexTopHbie 3aTBOpHI (puc. 1, 1—u) Gonee yHUBEepCAIbHBI IO CPABHEHUIO C

IJ_II/I6€pHBIMI/I U TPHUMCHAIOTCA I MCIKHX, JICTKHMX W TBCPABLIX TAXKCIIBIX
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KYYKOBATBIX MaTCPHUAIOB. OTKpBIBaI-OT BBIITYCKHOC€ OTBEPCTHEC OIIYCKAHUCM WU
INIOAHUMAHUCM 3aTBOpPA; 3aKPbLIBAIOT, OTCCKasdA IIOTOK MaTrcpuaia CHHU3Y HWIH
CBCPXY. HpI/I OTCCKAaHMHU IIOTOKAa MaTcpualia CBCPXY BO3MOKHO IMOMAJaHHUC IO/
3aTBOp KYCKOB Marcpuajld, a BCICACTBHC J3TOI0 HCIJIOTHOC 3aKPbLIBAHUC

BBIITYCKHOI'O OTBCPCTHA.

Puc. 1. Cxembl OyHKEpHBIX 3aTBOPOB

JInst  TAXKENbIX ~ KYCKOBaThIX  MAaTepUANIOB  CIEAYET  MNPUMEHSTH
3aKpBIBAIOIINECS CHHU3Y BBEPX OOpaTHBIC 3aTBOPBI, KOTOPBIC JIYUIE IPSMBIX
BBIJICP)KUBAIOT yJIaphl M TaBJICHUE KPYITHBIX TSKEIBIX KYCKOB.

Pa3HOBUIHOCTH CEKTOPHOI'O 3aTBOpa — MaJIbLIEBBIN 3aTBOp (pHUC. 1, k),
COCTOSIIIIMI U3 OTIEIBHBIX TSDKEIbIX, U30THYTHIX M 3a0CTPEHHBIX Ha KOHIIE
pbluaroB (manbiieB) 1, MOABENICHHBIX Kbl Ha cBoel menu 2. Ilanbiisl
Ipy ONYCKAaHUM MPOHUKAIOT B TOJINY MaTepualia, a MOMaB Ha KPYIHBIHA
KyCOK, MNPUXXUMAKT €ro K MJOCKOCTU JIOTKa, 3aKpbiBas BBINYCKHOE
orBepctue. [Ipu OoTKphIBaHUM 3aTBOpa Majiablbl MOJHUMAIOTCS LEHSIMHU OT

OJHOTO MPHUBO/JIA.

3. OcHoBBI pacueTa OYHKepPOB

[Tonesnas BMECTHUMOCTD Vi OyHKepa u ero
reoMeTpuyeckass BMECTUMOCTH V CBSi3aHbl COOTHOILICHUEM

V./Vo = vy, rie v — ko3P GHUIHEHT 3am0THEHUs OyHKEepa, 3aBUCAIINN OT
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ero ¢opmbl, pazmepa W crocoba 3amojHeHus. BmecTtumocTh OyHKepa
u3MepsaeTcs B KyOM4ecKux MeTpax [M®] wnu Tomnax [1].

[Ipu onpeneneHuu Moae3HOM BMECTUMOCTH OyHKEpa HEOOXOAUMO U3
reoOMEeTPUYECKON BMECTUMOCTH BhIYECTh HE3AMOJIHEHHBIM 00BEM B BEpXHEH
ero yactu u o0beM V;, Marepuasia, KOTOPbIH HE MOXKET CaMOTEKOM
pa3rpy3uThCS 4epe3 OTKPBITHIA HUKHUM JIIOK.

B cooTrBeTcTBUU € 3TUM B 00IIEM clydae

g Vi Ve it Va)_ 1 VitV
Vo 7, .

[IpoekTupyss 6yHKep, HEOOXOAUMO CTPEMHUTHCA K TOMY, YTOOBI OH
MMeEJ BO3MOKHO 0oJiee BBICOKUM KOA(PDUIIMEHT 3aMOJHEHUS U PA3TPyKAJICS
MOJTHOCTHIO CAMOTEKOM.

B otpenpHBIX ciydasx, OCOOEHHO [JIsI KYCKOBAaTOTO TSIKEIOTO
MaTepualia, OyHKep NPOCKTUPYIOT TAKUM 00pa3oM, 4TOOBI YaCTh MaTepuala
OCTaBaJlach Ha JHE U CIYKHUJIa 3aIIUTHBIM CJI0EM, IPETOXPAHIIONIUM THO OT
yAapoB MaJarolnX KyCKOB.

Kospdunment 3amomHeHUs] 3aKphITOro OyHKEpa MEHBIINE €IUHUIIHI,
OTKPBITOTO — MOXeT ObITh W Oonbmie eAuHUNbl. J[ns OyHKEpoB cC
OJMHAKOBBIMH pa3zMepaMu B MiaHe Kod()HUIIUEHT 3aMOJTHEHUS 3aBUCUT OT
BBICOTHI KOpITyca, a MPH OJMHAKOBBIX pa3Mepax MONEePEYHOTrO CEYCHUS U
OJIMHAKOBOMW BBICOTE KOPIIyca — OT YHCJA U PACIOJIOKEHHUS 3aTPy30UHBIX
JTIOKOB.

Koadppumuent 3amonHeHuss OyHKepa COCTaBiIsieT B CpeIHEM
0,8—0,85.

JNaBieHnue P pealbHOTO CHINIYUYEro MaTepuaga Ha CTEHKH OyHKepa
BCJICICTBUE TPCHUS YacTUI] MEXAYy CO0OW M O CTEHKH COCyJa MCHBIIE
JMaBJICHUS «HUIEaJbHOTO CBhITydero marepuana». OHO oOmpeaensieTcs IO
dbopmye

P=pghK,
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rie p — IUIOTHOCTh MaTepuana; § — YCKOpeHHEe CBOOOIHOTO
najgenus; h — rioyOuHa OT BepXHEro ypoBHs MaTepuana; K—xkodppunueHt
NOJBU)KHOCTH HACBIITHOTO Matepuana, K=(1—sing)/(1+singp)<l1; ¢ — yron
BHYTPEHHETO TPEHMs, NPUOIU3UTEIBHO paBHBIM YIIy €CTECTBEHHOTO
O0TKOCa MaTepuala B MOKOe.

[IpuBenennas Gopmyna naet npubIMKEHHOE 3HAYCHHUE JABJICHUS Ha
CTEHKH OYHKEPOB MpHU HEOONBbIION uX riyouHe (T. €. TTyOMHa KOTOPHIX HE
NpEeBbIIAET UX MONEpPEeUYHbIX pa3mepoB). is Oonee riiybokux OyHKEpOB
HEe0OXO0JUMO YUYUTHIBATH CUJIBI TPCHUSI MaTepuaia O CTCHKH, BIUSIONIHE TEM
culibHee, dyeM Oonbmie kod(ddumueHT TpeHus f rpy3a o CTEHKH U 4eM
MEHbIIIe THAPABINYECKHI paguyc momepeyHoro ceucHus oynkepa R=F/L,
T. €. Y€M MEHbIIIE€ OTHOILIECHHUE TIJI0NIaU MOMEPEUYHOro ceueHus: Oynkepa F k
ero nepumeTpy L.

[locne  ompeneneHHodl  rayOuMHBI  OyHKEpa  MaKCUMajlbHOE
TOPU3OHTATBHOE [JaBICHUE HAa CTEHKHM HE BO3pacTaeT U MPaAKTHYECKHU

CTaOUIN3UpYyeETCS.

pmax=PgR/f
MaxkcumanbHOE BCPTHUKAJIBHOC NAaBJICHUC

P'rax=pgR/ (fK).
B cBsa3u ¢ Tem, uro 3HaueHus K u f usMeHsiorcs npumepHo oOpaTHO

OPOMOPIUOHAIBLHO JPYT JPYTy, IJIs MPaKTHYECKUX pPacyeToB MOXKHO
npunuMmath Kfzconst=0,2. Torma P'max=const=5pgR

JInsg KYyCKOBBIX HACBIITHBIX MaTEPHUAIOB ¢ TUIMMYHOW KPYIMHOCTHIO d
KYCKOB HAaMMEHBIIHUK pa3Mep D BBIMYCKHOTO OTBEPCTHSA MPAMOYTOJbHOU
dbopmbl OyHKEpa AOIKEH ObITh:

JJ1 TOHHBIX OTBepcTuil b>(4-5.5)a;

1711 OOKOBBIX OTBEPCTHH ¢ HAKJIIOHHBIM aHUIIEM b>(4,5-6)a.

JIng MENKOKYCKOBBIX MAaTEpUaIOB pa3Mephbl BBHIMYCKHBIX OTBEPCTUH
NPUHUMAIOT B 3aBUCUMOCTH OT TPEOYIOIIEHCS MPOMYCKHOW CIOCOOHOCTH,

Ho He MeHbIe 300—400 Mmm.
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4. dkcnayarauus OyHKepoB

OOcnyxuBanue OyHKEpPOB HE3aBUCUMO OT HMX Ha3zHauYeHUA
3aKJIIOYaeTCsl B OCHOBHOM B UX 3allOJIHEHHWU, YIPaBICHUU YCTPOUCTBAMH,
CIY’)KalllUMU J1JIs M0JJa4¥ HACBIMTHOTO MaTepuaja U €ro BhIIrPy3KHu.

OnHO W3 OCHOBHBIX TpeOOBaHUN, MPEABABISIEMBIX K OyHKepaMm,—
OecnpenaTCTBEHHAs U MOJHAs CaMOTEYHasi BHITPY3Ka U3 HUX MaTepuania.

[Ipu cuMMETpPUYHO PACTIONOKEHHOM BBIITYCKHOM OTBEPCTHHU CHayaja
B JIBUKEHUE MPUXOJUT TOJIBKO CTOJO ChIMy4Yero MaTepualia, HaxoIsiuuiics
HaJ BBIIYCKHBIM OTBepcTUeM (puUc. 2, a), — BbICHINIAETCS 4YacTh 1,
uMmeromasi (GopMy KOHyca WJIM KiuHa (B 3aBUCUMOCTH OT (HOPMBI
BBIITYCKHOTO OTBEPCTHsI), 3aTEM paCIOJIO)KEHHas Haja HEKw 4dYacTh 2,
uMeronias Gopmy IJIATICONIA, 1alee CABUTAIOTCSA YacTH 3 U MOCICTHUMUA
yactu 4. K MOMEHTY OKOHYaHMs MpoOIeccCa MCTEUEHHS B HUIXKHEH 4YacTu
OyHkepa oOpasyeTcsi BOPOHKA M3 YacTH S5 MaTepuaja, 3aIloJIHSIONMIETO
«MEpTBOE» MPOCTPAHCTBO. [[JIs1 TOTHOTO OMOPOKHEHUSI OYHKEpa HUXKHIOIO
4acTh CTEHOK €ro JeJarT HaKJIOHHOW. HanMeHpIIni yroa HakjJioHa CTEHOK
3aBUCUT OT Kod(dduiueHta TPEeHUS T'py3a O CTEHKY, BO3pacTas C €ro
yBeaudeHueM. s cOpTUPOBAHHOTO YISl 3TOT yroj coctasiser 45—50°,
st Menkoro yriag 60°, s pyasl He MeHee 65°.

IIpencraBiieHHBINM NPOLECC UCTEYECHHUS MaTepualla XapaKTepeH I
XOpOIIIO ChIMy4YuX MatepuanoB. HackllieHHbIE BOJOW ChITydYue MaTepHUaIbI
(mynbIia) IpHU UCTEUYCHUH U3 OyHKEpa OIMyCKAIOTCs paBHOMEPHO IO BCEMY
NONepeyYHOMY CeueHu0. Takol XxapakTep UCTEUECHUS MaTepHalla Ha3bIBAIOT
ruapaBiauueckum. Ilpu BerpaxuBanuum OyHKepa C TOMOIIbIO
BUOpOBO30yaUTENeH HAONI0MaeTCAa TUAPABINUYECKUN XapaKTep HUCTCUCHUS
CYXHUX CHIMyYUX MaTEpHaJIOB.

Pasrpy3ka OyHKepOoB MOXET HapymaTrbCci B  pe3ylibTaTe
CBOJ000pa30oBaHMs, 3aKJIMHUBAHUS KYCKOB B BBIIYCKHOM OTBEPCTHUH,

3aBHCaHUAd M CMCpP3aHUA MaTCpHalia.
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B mpomecce »skcmiyatanuu OyHKEpPOB HaOJMIOMAIOTCA  SIBJICHUS
cerperamuu — CaMONPOMU3BOJBLHOE pacIpejieIeHUe 3arpykaeMoro B
OyHKEep CHIMMy4ero Marepuaja Mo KPymHOCTH.

CBomoob6paszoBanue (puc. 2, 0) Haa BBIMYCKHBIMU OTBEPCTHUSIMHU
OYHKEpPOB MOXXET MPOUCXOJAUTH IPHU XPAHCHUH B HUX KYCKOBATHIX M MEJIKUX
BJIQAXHBIX W CJIEKHBaAKOIMUXCcsA MarepuaioB. CBOApl U3 MaTepuaja
o0pa3yroTcss B BHAE KYyINOJOB HWIHM apoOK B pe3ylJbTare CIy4ailHOTO
CBOJIOOOPA3HOTO PACIONIOXKEHUS KYyCKOB 1 HaJl BBIMTYCKHBIMH OTBEPCTHUAMHU
(1711 KYCKOBATBIX MaTE€pHUaOB) UM B CBSI3M C MOIMEPEUYHBIM pacliopoM IO
NEeUCTBUEM  CHJIbI  TSDKECTH  BBINIEJNEXKAIIMX  CJIOEB  MaTepuala.
OOpa3ywmuidcss CBOJI ONUpaeTcsl Ha CTEHKU CYXHUBAWIIEHCS YacTu
OyHKepa.

3akJIUMHUBAHUE KYCKOB HaONOgaeTcsl MPU HECOOTBETCTBUU
pa3MepoB BHIIMYCKHBIX OTBEPCTUM U KPYMHOCTH MaTepuaia.

JInsi TUKBUAIIMA CBOJOOOpA30BaHUS M 3aKIWMHHUBAHUS MPUMCHSIOT
pPYYHBIE M MEXaHHWUYECKHE CpeJcTBa. BpydHyr cBOJ pa3pymamT uepes
CIielHalibHbIEe OTBEPCTHUS B CTEHKaX OyHKepoB. OOpylieHre CBOJ0B MOXKHO
MPOU3BOJANTH C TMTOMOIIBIO MHEBMAaTUYECKUX M BUOPAIMOHHBIX YCTPOUCTB,
IETTHBIX IIYPOBOYHBIX MPUCIIOCOOTCHUM.

3aBUCaHUEM Ha3plBalOT 00Opa30BaHUE OYAroB CJEXKABIIETOCs
MaTepuala, YJICPKHBAIOIIETOCs Ha HAKJIOHHBIX CTCHKaX, HEPOBHOCTIX
BHYTpH OYHKEpa M OCTAIOIIErocss Ha HUX IMPU OTKPBHITOM BBITYCKHOM
orBepcTur. OHO MPOUCXOAUT TPU XPAHCHHU MATEPUATOB C OOJBIIUM
coJiep)kaHHEeM Melo4YH (0COOEHHO Kjlacca HMKE 3—5 MM) M BIaXKHBIX.

bonee BeposATHO BO3HMKHOBEHHE 3aBHUCAHUS MaTepHala IIpH
HEpPaBHOMEPHBIX 3arpy3ke W pasrpy3ke OyHKepa, TakK KaKk TpH ITOM
MaTepuai rnajgaet ¢ 00JbIIeH BEICOTHI U B 0OJIbIIIEH Mepe YIIOTHSAETCS, YeM
IIPU paBHOMEPHBIX 3arpy3Ke M pas3rpysKe.

JI7sl UCKIIOUEeHMS 3aBUCAHUS MaTepualia BHYTPEHHIOK MOBEPXHOCTH

OyHKepa BBINOJHAIOT 0€3 BHICTYIIOB U HEPOBHOCTEMN, BHINYCKHBIE BOPOHKHU
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OOJIMIIOBBIBAIOT METAIIMYECKUMH JIUCTAMHU WJIM U3TOTOBIISIOT M3 METallia,
yroJl HaKJIOHa CTEHOK BOPOHKU MPUHUMAIOT OOJIbIIIE, YeM IS KYCKOBATOT'O
MaTtepuania.

[Ipu sKxcrlyaTaliuu aKKyMYyJIUPYIOIIUX OYHKEPOB, TPUMEHSIEMBbIX IS
YCPEIHEHUS PAIOBBIX yriied, HEOOXOJAUMO CTPEMUTHCS K PaBHOMEPHOU
3arpy3ke II0 CEYeHHI0 OyHKepa. OTO MOXKET OBITh JOCTHTHYTO
nepeMeIIeHneM 3arpy304HOr0 YCTPOMCTBA HaJ 3arpykaeMbiM OyHKEpPOM.
YcraHoBIIeHO, YTO KOA(PDUIIMEHT yCpEeHEHUSI TIPU 3arpy3Ke B YSITHOKOBOM

pexume nocturaet 34—40%, a npu 3arpy3ke B oAHy Touky 20—27%.

Puc. 2. Cxembl TpOIECCOB WCTCUCHHS HACHITHOTO Tpy3a U3 OYHKEpOB U
CBOJ000pa30BaHUs



