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PE3AHUE I'PYHTA HOXOM
C AHTUOPUKIIMMOHHBIM ITOKPBITUEM
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Morunes, benapyce

Bormpocam sHeprocbepexeHuss mpu MpOU3BOJICTBE 3EMJIISTHBIX paloT yems-
JOCh U yaensieTcs: 60/bllI0e BHUMaHUE KaK B MPOIIJIOM, TaK U B HACTOSIIIEE BPEMSI.
CHukeHMe 3Heprosarpar Ipu KOIMAHUU TPYHTA 3eMJIEPOMHBIMU MalllMHAMU BeJeT-
Csl TI0 HECKOJBKMM HANpaBICHUSIM, OJHUM M3 KOTOPBIX SIBISIETCS YMEHBIICHHE
TPEHUS] MEKIYy I'PYHTOM W MOBEPXHOCTbIO padouero oprana. i 3Toi wenu uc-
NOJIB30BAIKCh U (pu3nueckue 3()QexTsl THUIa 3JEKTPOOCMOca, U MojJaya CKaToro
BO3/lyXa B 30HY P€3aHus, U NIpUMEHEHUE BUOpauuu. Mexay TeM CHU3UTh TPEHUE
MEXAy TPYHTOM U pabOYUM OpraHOM MOXHO U CaMbIM MPOCTBIM CIIOCOOOM — Ha-
HECEHUEM Ha MOBEPXHOCTh paboyero opraHa aHTUPPUKLIUOHHOTO OKPBITHS.

AHanu3 JUTepaTypHbIX HUCTOYHHUKOB, BKJIIOYas U MATEHTHbIE MaTepUalbl,
NO3BOJIIET 3AKJIIOUNTh, YTO HECMOTPS HAa OTPOMHBIN HAKOIUIEHHBIH Marepual,
HEJIb3s1 CUYMTATh UCCIIEIOBAHUS B 9TOW 00JIACTH 3aBEPIICHHBIMHU. DTO MOATBEPHKAA-
eTcs U TeM, YTO B HACTOSIIEE BPeMs YBEIMUMBAETCA 00BbEM MyOJMKaLUi 1O Mpo-
OJieMaM CHMIKEHUS TPEHHUS O TPYHT 3@ CUET MOBEPXHOCTHBIX MOKPBHITUN B JPYTUX
00J1acTAX CTPOUTEILCTBA — MPH MOTPYKEHUU B IPYHT CBai, KOJIEL U APYTUX 00b-
€KTOB, a TAKX€e B JIPYTUX 00JACTIX TEXHUKH.

s oueHku 3PGEKTUBHOCTH MPUMEHSEMOTO CIIOCO0a CHUKEHHS CHUI Tpe-
HUSL HEOOXOJMMO MMETh METOJl pacyeTa, MO3BOJSIOIINNA BCECTOPOHHE MpPOAHAIIN-
3UPOBATh €r0 KaK C TOYKH 3PEHHUs CHI)KCHHUS COMPOTHBICHUH, TaK M OOIIEro
BJIUSIHUSA HA NPOLIECC OTAENEHUS CTPYXKKH, MOJ KOTOPBIM MOHUMAETCS XapaKTep
U3MEHEHUS HE TOJIbKO CHJIOBBIX NApaMETPOB, HO U T€OMETPUYECKUX — YIJIa CIBU-
ra, pa3MepoB MOTOKa CPE3aHHOI0 IPYHTA, MEPEMELIAEMOTO 110 MOBEPXHOCTU pado-
yero oprada u jap. OcCoOEHHO 3TO Ba)XHO MPU NPUMEHEHUU AaHTU(QPUKIUOHHBIX
HOKPBITHH, TOCKOJIBKY OHU MOTYT UMETh OTHOCUTENIBHO BBICOKYIO CTOUMOCTb.

PaccMoTpuM yCTaHOBUBIIMICSA IPOLECC PE3aHUs T'PYyHTA MPSIMBIM OCTPBIM
HOKOM. YUHTBIBasi, YTO pabouasi MOBEPXHOCTb HOXKAa MOXKET MMETh HECKOJIBKO
CJIOEB aHTU(PPUKIIMOHHOTO MOKPBITHS 0 JUIMHE HOXKA, IPUYEM Ka)blil cJI0W MO-
KET UMETh CBOW KOI(PPUIIMEHT TpeHHsI, OOIIYI0 PACUETHYIO CXEMY MPEJCTaBUM B
BUJIe, N300paxkeHHOM Ha pucyHKe 1. Takas cxema COIEepUT TPH 3JIEMEHTa TPYyH-
Ta, KXABIA U3 KOTOPBIX MMEET CBOM OCOOCHHOCTH pacueTa, CBOM KOI(PPHUIHECHT
TPEHUS C TPYHTOM U CBOIXO JUIMHY — /;, [, W [3. 3agaaumMcs BEJIMYMHOM yIJla CIBUTa
w. I3 cxembl BUJTHO, YTO B 3TOM CJIy4ae TOJIIMHA /i; TPYHTa, IEPEMEIAEMOT0 110
HOXY, OyJIeT paBHa
ho=h sin(g + w) ,

siny

I7Ie 0. — YyroJl pe3aHusi; 1 — TOJILIMHA CPE3aeMOM CTPYKKH.
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Puc. 1. OGmas pacueTHas cxema.

Paccmorpum BepxHui snemeHnT rpyHra D;K;KD, rpans DK koTOpOro Ha-
KJIOHEHA K TOPU30HTY IO YIJIOM BHYTPEHHETO TPEHUS p, @ OTpe30K DK neprieH-
JTUKYJIIPEH MOBEPXHOCTU HOXka. llepemelenue paccMaTprBaeMoOro >JI€MEHTa 10
HOXY OCYILECTBIISIETCSI MOJI JI€UCTBUEM CHUJIblI N; CO CTOPOHBI HUKEJIEKAIIETO
cpeanero 3neMenTa. Co CTOPOHBI HOXa Ha BBIJICJICHHBIA 3JIEMEHT TPYHTa JEHUCTBY-
€T cujia R;, OTKJIOHEHHAs1 OT HOPMAJIU K TOBEPXHOCTH HOXa I0J] YIJIOM BHEIIHETO
TPEHUS MOKPBITUSL 3TOTO y4acTKa O IPYHT ;. Kpome 3TuUX cuil Ha BBIIECICHHBIN
AJIEMEHT JIEUCTBYET U coOCTBeHHBIN Bec ;. Haitnem ero.

BoxoBasi moOBepXHOCTh BEPXHETO dJIeMEHTa S; UMeeT popMy Tpameluu, u ee
JI01a1b OyJeT paBHa

S -1 L_IDDO) iy l—OSL
: ! 2 " ’tg(a—i—p)'

Bec BepxHero sneMeHTa rpyHTa onpeAenuTcs 1o Gopmyie
G, =S,Bpg,

rae B — mupuHa HOXa; p — IJIOTHOCTh TPYHTA; g — TPABUTALMOHHOE YCKOPEHHUE.

Hewussecthbie cuitbl N; 1 R; MOKHO HaWTU U3 YCIOBUM PaBHOBECUS BEpXHE-
r'0 3JIEMEHTA, IPOEKTUPYSI BCE CUIIbI HA OCU X U Y-
sin(a+wl); R =N, cosa

CoS @, sin(a + o,)

[IpomexyTounslil 3sieMeHT rpyHTa D,K,K;D; OTAEIEH OT HUKHETO I'PaHbIO

DK, napaiutenibHou rpanu D;K;. Bec mpoMeKyTOYHOT0 3JIEMEHTA PABEH
G,=hl,Bp.g.

Hewussecthbie critbl N, u R,, aHanoruunbie cuwiiaMm N; U R;, HAMIYTCS TEM ke

crocoboM

N1=G1



sin(a+w2)+N R =(N,—N)) cosa
cos @, o ? Vsin(a +o,)’

N, =G,
TJI€ @, - YTOJI BHEIIHETO TPEHUS MOKPBITHUS yyacTka K>K; 0 TpyHT.

OtMeTuM, 4TO TIPU OOJIBIIIEM KOJHUYECTBE CJIOEB MOKPBITUSI METOJ| pacyeTa
Ka)XZI0r0 JOIOJHUTEIIBHOIO AJIEMEHTA I'PYHTA, PACIIOIOKEHHOTO MEXIY BEPXHUM
Y HWKHHUM 3JIEMEHTAMU, HE UMEET CYIIECTBEHHBIX OTIIMYUM [0 CPABHEHUIO C IPO-
MEKYyTOYHBIM d51eMEHTOM D,K>K ;D).

Pacuer HmxHero snementa rpynta OBK,D, umeeT nipucyuiue eMy ocoOeH-
HocTU. HuxHss rpans OB 3neMeHTa, ABISIOMIAACS IUIOMAIKON CKOJIbXKEHUS, Ha-
KJIOHEHA K TOPU30HTY MO YIJIOM CIIBUTA /.

[Tnomane 60kxoBoi moBepxHoct OBK,D, 3TOTO A1eMeHTa OyIeT paBHa

tga+y)

Bec HmkHEro a5eMeHTa rpyHTa OnpeaesIuTCs U3 GopMyJbl

G, =S,Bpg.

Cuna Cpp, 3aTpauniBaemasi Ha MPEOI0JICHNUE CLUETUICHHUS 0 TIIOMIAKE CIBHU-
ra OB, 3aBUCUT OT IUIOIIAAN Spp MOBEPXHOCTU ITOM IUIOIIAAKUA U YACIBLHOIO CIle-
IJICHUS TPYHTa U OyJIeT paBHA
_ Bch
- siny
TJ€ ¢ — YIEJIbHOE CUCIUIEHUE TPYHTA HEHAPYILIEHHOU CTPYKTYPBI.

OcraBurecss HEM3BECTHBIE 3HAYEHUA CUI £ U R; MOXHO HAUTH W3 JBYX
YpaBHEHUM, NPEJICTABISIONIUX COO0M MpoeKIuu Bcex cuil Ha ocu X u Y. B utore
MOJIYYAM

Cop = Sos¢

P G, sin(a+a)3)—COB cos(05+a)3 +l//)+ N, cos w,

; (D

sin(a + o, +y + p)

R - Esin(l,y +p)+ C gz cosy —N, cosa
, =

: 2)

TJ€ 3 - YIOJ BHEIIHETO TPEHUS TPYHTA O TPETUM CJIOM MOKPBITUS HOXKA HA y4acT-
ke BK 2.

Takum oOpa3oM, OyYeHbl YPAaBHEHUSI, TTO3BOJISIONINE ONPEISTUTh BCE CH-
JIbl, ACUCTBYIOIIME HA BBIJCJICHHBIC 3JIEMEHTHI IPYHTA, MEPEMENIAIONIUECS IO T10-
BEPXHOCTH HO’Ka IO y4acTKaM C pa3HbIM KO3(PUIMEHTOM TPEHHUsS. ITU CUIIbI OIl-
pezdesieHbl B GyHKIMU OT yrila CJIBUTa Y, Ha IAaHHOM dTalle pacyeTa HEU3BECTHOTO.
Jlns onpenesieHUst €ro BEJIMYMHBI UCMOJb3yEM METOJ pacyeTa [ |, MO3BOJISIIOLINNA
110 TPAHUYHBIM YCJIOBHSIM Ha MOBEPXHOCTH pa3pabaThIBAEMOTO TPYHTA U TUIOMIA]I-
ke capura OB HalTU €ro BEJITUYUHY.

Ha noBepxHoCTH pa3pabaTeiBa€MOro rpyHTa, CBOOOHOM OT BHEIIHETO BO3-
JEUCTBUSI IPU OTCYTCTBUM IPU3MBI BOJIOYEHHUS, MPUBEACHHOE JABICHUE PABHO
JTABJICHUIO CBSI3HOCTHU

sin(a + @)

H=—, (3)
1gp

KOTOPOC ﬂeﬁCTByeT HOPMAJIbHO ITOBCPXHOCTH.



['pannunbie ycnoBusl Ha Iuiomanake casura OB Oyaem ompenensTh HEmo-
CPEICTBEHHO B MOMEHT C/BUIa, TaK KaK YCTAHOBJIEHO [ |, 4YTO YCTOMYMBOCTb 3TOU
IIOWAAKK Oy/leT MUHUMAJIbHOM MMEHHO B MOMEHT CABUTIa, IPU 3TOM MPUBEICH-
HOE JJaBJIEHUE ¢, JEMCTBYIOLIEE B MOMEHT C/IBUIra Ha Iomanaxky OB, Oyaet paBHO

E c
=—siny + . 4
1 Bh v sin p “)

VYT01 OTKJIIOHEHHSI 0 3TOTO JIaBJICHUSI OT HOPMAJIM K MOBEPXHOCTH B MOMEHT
CABUIa PABEH yIly BHYTPEHHETO TPEHUS FPYHTA p.

[1o n3BECTHBIM I'paHUYHBIM YCIOBUSM (3) U (4) MOKHO HAUTH BEJIMUUHY YT-
ja C/IBUIa.

[Ipu BBINOJIHEHUU YCIOBUS

g H—"F )
I—sinp
yTOJI CIIBUTa OmpeensieTcs o Gpopmyiie
_z7_p_Ind (6)
4 2 2gp
rae A= il_sﬂ .
H cosp
Ecnu ycnoBue (5) HE BBITIOTHSETCS, TO
3_p
=—7T—-=+A,, 7
=g, (7)
rae A, =arcsin s Or ; Op = —arccos( COSPH—AJ ,
sin p Ja

a Op — yrojl OTKJIOHEHHs] IPUBEACHHOTO JABJICHHS HA JUHUHU Pa3pbiBa, MOSBIISIO-
1IeHCs B pacCMaTpUBAEMOM CITy4ae B 30HE pa3pylICHUs IPyHTA.

Taxkum oOpa3om, B 3aBUCUMOCTH OT BBINOJHEHHS yclioBUs (5), pemiasi co-
BMECTHO ypaBHeHUue (4) ¢ ypaBHeHusiMu (6) wiu (7), MOXKHO HAalTH UCKOMYIO Be-
JMYMHY yTja CIABUIaA.

Ilocne ompeneneHust yria CABUra CTAHOBSITCS HM3BECTHBIMM 3HAUYCHHS HE
TOJIBKO CHJI, U300pa)KEHHBIX Ha PUCYHKE |, HO U BCEX F€OMETPUUYECKUX MapameT-
POB, XapaKTEPU3YIOIIUX MPOLECC PE3aHMs] TPYHTA HOXKOM C AHTHU(PPUKIMOHHBIM
HNOKPBITHEM.

OnpenenuM KacaTelIbHYIO U1 HOPMAaJIbHYIO COCTABJISIOLIUE CUJIbI COIIPOTHB-
JIEHUsI pe3aHHUI0, UCIIOJIB3Ys CXeMy, N300pakeHHyI0 Ha pucyHke 1. Cuiibl, IeicT-
BYIOILME CO CTOPOHBI I'PYHTa Ha YYacCTKHM HOKA, PaBHBI U IIPOTHUBOIIOJIOXKHO Ha-
npaBiieHbl cuiaM R;, R; u R;3, n300paXeHHBIM Ha 3TOM PUCYHKE.

KacarenbHas cocTaBisAOIIAsl CONPOTHUBIICHHS PE3aHUIO, AEHCTBYIOLIash He-
MOCPEJICTBEHHO B MOMEHT C/IBUI'd, B COOTBETCTBUU CO CXEMOM ONPEIEIUTCS TaK

P™ = R, sin(a + @, )+ R, sin(a + w, )+ R, sin(a + o, ).

AHaNOrMYHbIM 00pa30M MOJIYYUM M 3HAUEHUE HOPMAJIbHOM COCTaBIISIOIIEH

CONPOTUBJIEHUS PE3AHUIO
P =R, cos(a + w, )+ R, cos(a + w, )+ R, cos(ax + @,) .

Cpa3zy nocine caBura COnpoTHUBIICHUE PE3aHUI0 YMEHBIIUTCS 3a CUET paspy-

HIEHUS CIETUICHUSI 0 MOBEPXHOCTH TUIOLIAJAKU CABUTA.



IIpu ¢=0 ypaBuenus (1) u (2) npuMyT BUJ

E G, sin(a+a)3)+N2 COS @,

min

sin(a + @, +y + p)
E_. sin(t// + p)— N, cosa

min
&= sin(a + a)3)

Tak xak 3HaueHus cui R; 1 R, He U3MEHSATCS, BEJIMUMHA COCTABJISIIOIIUX CO-

IIPOTUBJICHUS PE3aHHUIO0 HEOCPEACTBEHHO IOCIIE CIBUTA CTAHET PAaBHOU
P™ =R, sin(a + o, )+ R, sin(a + @, )+ R,"" sin(a + o, ) ;
P™ =R, cos(a + @, )+ R, cos(a + @, )+ R,™ cos(a + w, ).

Takum 006pa3zom, M3TOKEHHBIH METOJ pacuera oOecreunBaeT IMPOBEICHUE
AHAJIMTUYECKUX MCCIENOBAHUM C LEJIbI0 W3YYEHUs BIIMSHHS NApaMETPOB AHTHU-
(GPUKIMOHHBIX TMOKPHITHI Ha BEIMYUHBI, XapaKTEPU3YIOIIHE IMPOIECC pe3aHus,
KaK TeOMETpUUYECKHe, Tak U CuiioBbie. [Ipu 3TOM HE0OXO0AMMO UMETh BBHUIY Orpa-
HUYCHUS HA JUIMHY HIDKHETO CJIOS aHTHU(QPHUKIIMOHHOTO IOKPHITHS, MPHUCYIINC
TOMY METOIY. DTH OTPAaHUYCHUS BHITCKAIOT U3 €T0 (PM3UIECKOU CYTH.

VYpaBHEHHUS, MTO3BOISIONIME PACCUUTATh CUJIOBBIE MAPAMETPHI ISl BEPXHETO
U HWKHETro 3JIEMEHTOB I'PYHTa OTPAXKaIOT (PU3HUECKYIO CYIIHOCTh MEPEMEIICHUS
ATUX 3JIEMEHTOB MO0 COOTBETCTBYIOIIMM YYaCTKaM HOXa IMOJ ICMUCTBUEM CHUJI, I€H-
CTBYIOILIIUX CO CTOPOHBI HUKEJICKAIIUX YUACTKOB.

AHaJIOTUYHBIC YpaBHEHUS JJIsI HUKHETO AJIEMEHTa BBITEKAIOT U3 BTOpOH (a-
3bl pa3pylIeHUsl TPyHTA [ |, IpU KOTOPOM B MOMEHT €ro pa3pylIE€HUs MPOUCXOIUT
nepedopMUpoBaHKe TIEPBUYHOMN TUIOMIAAKKU cKoJbkeHust LMB (puc. 2). [1pu stom
IpoLiecC TOCIE0BATENILHOIO pa3pyllieHuss IpyHTa (BTopas ¢asza pa3pylieHus)
MIPOJIOJDKAETCS IO TE€X IMOP, MOKa CIBUT HE MPOM3OMIET IO YIJIOM ¥, 0Oecreun-
BAIOLIMM YCTOWYHMBOCTh OTKOCA MACCHMBA OT JAJIIBHEWILIETO pa3pylLICHUs MPU 3Ha-
YUTEJIBHOM €T0 CIPSAMIIEHUH 34 CUET NEePEepaACHPENECICHUS TABICHUN MPU PA3HON
KPYTHU3HE y4acTKOB MEPBUYHON TUIOMIAKK cKolbkeHuss LMB. BuoBb chopmupo-
BAaHHYIO IUIOHIAJKY CKOJbXkeHUs OB MOXHO cuuTaTh NPSAMOIMHEHHON. AHano-
TUYHBIE MPOLIECCHl MPOUCXOAIT U IPU MaibIX casurax (mosoxxenust Hoxa 11 u 111
Ha pHUC. 2), IPU KOTOPHIX MPOUCXOAUT (POPMUPOBAHUE TUIOMAIOK CKOJIBKCHUS,
PACHOJIOKEHHBIX MO YIIaMH 1 U ;.

B nepBom mpuOimkeHUH MOXKHO MPHUHSATH, YTO HUKHUNU Y4acCTOK C aHTH-
(GPUKIIMOHHBIM MOKPBHITUEM JIOJDKEH BBIXOAUTH Ha MOBEPXHOCTh pa3padaThIBaEMO-
ro IPyHTa, TO €CTh, €r0 JJINHA JOJIKHA ONPEAEIATHCS U3 YCIOBUS

h
sina

DTO BBITEKAET U3 TOTO, YTO UMEHHO 3TOT yuyacTok BK coBMecTHO ¢ muoma-
ko cnura OB o0pa3yloT /iBe TpaHu, OCYIIECTBIISIIONINE BBHIKIMHUBAHUE TPYHTA
IIPY €r0 pa3pyUIEHUU U3 30HBI PE3aHUS U MEPEMELIEHUE €TO 0 ITOBEPXHOCTH HO-
xKa.

I, >

Onnako U3 aHaiau3a PUCYHKAa 2 MOXKHO CJenaTh 3aKJIIYEHUE, YTO JUIMHA
HUKHETO y9acTKa MOXKET ObITh U MEHBIIIEH, HO OHA HE JIOJDKHA OBITh MEHBIIIE JJTH-
HbI 0Tpe3ka BB, pacronoxeHHon Mex1y IUIOMAAKaMUA CKOJIBKEHUS JIBYX COCElI-
HUX OOJIBIIMX CABUTOB, MOCKOJBKY MOJIOKEHUE HAYAJIBHOU TUIOMIAIKK OOJIBIIIOTO



casura OB, kak pa3 u pa3zeinser Maccy IrpyHTa, IEPEMEIIAEMYO 10 HOXKY, Ha JIBE
yacTu. [IpuMeHHUTENIbHO K BEpXHEW YaCTU MPUMEHHUMbI YPaBHEHHUS, TO3BOJISIONINE
paccuuTarth CUJIOBBIE TMapaMeTphbl JJIi BEPXHETO U HUKHErO IJIEMEHTOB TpyHTA.
Jlns yactu Hoxka BB HE0OX0IMMO UCIOIB30BaTh TOJBKO T€ YpaBHEHUS, KOTOPHIC
MO3BOJISIIOT PACCYUTATh CUJIOBBIE TTApaMETPHhI JJIsl HIDKHETO JIEMEHTA IPyHTa.

Ecnu BO3HUMKHET HEOOXOAUMOCTh UCIOIB30BATh JIJISi HUYKHErO y4acTKa HO-
»a BB, pa3znble ciou aHTU(PPUKIIMOHHOTO MOKPBITHUS, TO HEOOXOAUMO MPUOEraTh
K METOJ]aM pacuera [ |, paccMaTpUBarOUIMX BECh LUKII pa3pyIICHUS TPYHTa HOKOM
MEXAY JABYMsI COCEAHUMU OOJIBIIMMM CIABUTaMHU, HA OCHOBAaHUHM KOTOPOTO U TO-
CTPOEH PUCYHOK 2.

o L \YARIT

Puc. 2. Cxema pa3pylieHHs TPyHTa [IPU €r0 B3aUMOJICHCTBUH C HOXKOM.

[IpuBeneM pe3ynbTaThl UcCaeAOBaHUM (puc.3), MOITYYEHHbIE MO H3JI0KEH-
HOM METOJMKE NMPUMEHHUTEIBHO K HOXY C pasmepamu 100x150 mm, pexymemy
TPYHT IIPY TOJIIIMHE CTPYXKKHU 2 CM IpU yCTaHOBKE noA yriamu pesanus 30 u 60
rpajycoB. PaccmaTpuBaicst HOXK € HOKpPBITUEM, JJIMHA KOTOPOro / U3MeHsIach OT
MaKCHUMaJIbHO BO3MOKHOM (IIpY MOJHOM HOKPBITUM HOA) 1O MUHUMaJIbHOU. J1Jis
ONpEeJEIeHUS] MUHUMAJIBHON JUIMHBI HUKHETO YYacTKa MCIOJIb30BAJICS METOJL pac-
4eTa, pacCMaTPUBAIOLINI BECh LIMKJI Pa3pyLICHUS TPYHTA.

PU3MKO-MEXaHUUYECKUE CBOMCTBA I'PyHTA COOTBETCTBYIOT IPYHTY B IPYHTO-
BOM KaHaJe: yron BHyTpeHHero tpenuns 28°, ymembHoe cuemienue 4 klla, mior-
HOCTH 1,6 Kr/aM’. YTOJ BHENIHEro TPEeHHs ISl HOXKaA 0e3 MOKPHITHS IPUHAMAIICS
pasubiM 28°, ¢ mokpeiTHem — 20°.

AHanu3 pe3yabTaToB, MPUBEACHHBIX HA PHC. 3, OKA3bIBAET, YTO Haubosee
3¢ (EeKTUBHBIM B paCCMATPUBAEMBIX YCIOBHUAX OyJeT HaHECEHWE aHTU(QPHUKIUOH-
HOT'O MOKPBITHS HETIOCPEACTBEHHO y PEXYLIEH KPOMKHM HOXa (MUHUMAJIbHAS JJIU-
Ha MOKPBITHS JOJKHA OBITh HE MeHee JUTMHBI oTpe3ka BB, Ha puc.2). [Ipu Bbino-
HEHHUH 3TOT0 YCJIOBHUS MaKCHMaJlbHOE 3HAYEHUE KACaTEJIbHOW COCTABJISIOLIEH CO-
IIPOTUBJIEHUS KOIIAHUIO CHMXKAETCS MPUMEPHO Ha 14% 11 HOXkKa C yriioM pe3aHus
30°, u na 17% s HOXa ¢ yriioM pesamus 60°.

Ecin BCro MOBEPXHOCTh HOXa MOKPHITh aHTUPPUKIIUOHHBIM OKPBITUEM, TO
CHMIKEHHUE JTOM K€ CHJIbI COCTaBUT JINIIb OKOJIO 19% 11t aTHX ke ycinoBUil pe3a-
HUSL.
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Puc. 3. Pe3ynbraTel uccneqoBaHuil Ipu pe3aHUU IPyHTa HOKOM, YCTaHOB-
nenssiM oz yriom 30° (a) u 60° (6).

[TokazaTenbHO, YTO MPHU ITOM JJIMHA aHTU(GPUKIUOHHOTO CJIOs YBEIUYHBAa-
ercst B 15 pa3, MOCKOJIbKY pacueThl BCETO IHMKJIA pa3pylIeHUs MMOKA3bIBAIOT, YTO
MUHMMAJIbHAS JUTHHA TOKPBITHS IpH yrie pesanns 30° cocrasmser 11 M, mpu yr-
ne pesarns 60° — 9 Mm, a wMHA Beero Hoxa paHa 150 mMM. CreoBaTeIbHO, y4H-
THIBasi OTHOCUTENIbHYIO JOPOTOBU3HY aHTU(GPUKIIUMOHHBIX TOKPHITUH, MTOJTYyYECHHBIC
pe3yabTaThl MO3BOJISIOT 0osiee 0OOCHOBAHHO MOJOWTH K BBIOOPY pacdeTHOM IJH-
HBI IOKPBITUS C YYETOM JIOIYCTUMOW CTENEHU N3HOCA HOXKEH.

be3yciioBHO, MOJIy4eHHbIE PE3yJIbTaThl HENb3s ABTOMATHYECKH NMEPEHOCHTH
Ha IPOLECC KOIMaHUs, MOCKOIbKY IPH KOMAHUKM OTBAJIOM HJIM KOBILIOM CONPOTHB-
JICHUE MEePEMELIEHUI0 CPE3aHHOT0 TPYHTA, ABMXKYILIErocs M0 MOBEPXHOCTU OTBAJIA
WM CKBO3b IPYHT BHYTPHU KOBIIA [0 MEPE UX HAMOJIHEHUS TPYHTOM OyJAET Urpathb
BCe 0oJiee CYIIECTBEHHYIO POJib.

Ha ocHoBaHuu mpuBEIEHHBIX HCCIEAOBAHUN MOXKHO CHENaTh CIEAYIOIIHe
BBIBOJIBL:

1. OqHuM U3 NEPCTIIEKTUBHBIX HAINPABJICHUN COBEPLICHCTBOBAHUS PEXKYLIUX
3JIEMEHTOB pa0OYMX OPraHOB 3€MJIEPOMHBIX MAIIUH SBIAETCA MOKPBITHE HX pe-
KYIIIeHd YaCTH COBPEMEHHBIMU MTPOYHBIMU aHTU(GPUKIIMOHHBIMU MaTepUaIaMHu.

2. Jlnsa pacuera mapaMeTpoOB pe3aHUs TPyHTa TaKUM HOXXOM U BbIOOpa pa-
UMOHAJIBHOW JJIMHBI TAKOTO MOKPBITUS MOKHO MCIOJIb30BaTh NPOrpaMMHOE o0ec-
[I€YEHUE, BHIITOIHSIIOLIEE PACUETHI 10 TPUBEIECHHON METOUKE.

3. Jlia ucnosnb30BaHusl pa3pabOTaHHBIX MPUHIUIIOB pacyeTa NPUMEHHUTEIb-
HO K IpolieccaM KOIMaHUs OTBAJIbHBIM M KOBILIOBBIM pa0OUYMMU OpraHaMu HE00XO-
JUMO UX JI0pad0TaTh MPUMEHUTEIBLHO K OCOOCHHOCTSIM 3THX IPOLIECCOB U, B NEp-
BYIO OY€pe/b, YTOUHHUTb BIHUSHUE JOMOJHUTEIbHBIX (PAKTOPOB, OKA3bIBAIOIIMX
BO3/ICHCTBHE Ha MEpEMENIAeMblid MOTOK TPYHTA.



