U3BECTHUS
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) o WHCTUTYTA umenn C. M. KMPOBA , e
Tom 120 1961

MEXAHHUKA PA3PYIUEHHUS 3ABOY B AHU30OTPOIIHbIX NTOPORAX
U NMPOUECC UCKPUBJIEHUY CKBAXUH B HUX
NMPU JPOBOBOM BYPEHHHU

10. JI. BOIPKO
(HpeacTanneno mayuHblM ceMHHapoum Ka@expnl TeXHMKH Da3BeflkH)

B pasBenouHom fese MPHMEHSIOTCS TPH BHAA GypeHHs: ajiMa3HoOe, APO-
6oroe H TBepaocmaasnoe, Hanbosee pacnpocrpaHennsiMu B CoBerckom Colo-
3¢ SABJSIIOTCA JBA IOCJAeIHHX BHa. AsnMaszHoe GypeHue IO NOC/IELHEro Bpe-
MeHH ObLJIO PacnpoCTPaHEeHO caGo B CBH3HM € OTCYTCTBHEM OTeueCTBeHHBIX
MECTOPOXKIeHH# anmasoB. TeepaocniaBHoe GypeHHe NPUMEHSIETCS B [OPO-
aax ot I no VII kareropun no Gypumoctu. Hopoaws VIII kateropun o6b14-
HO TBEPAOCMJAABHBIMU KOPOHKaMu OYpATCS C TPYAOM, U 3/leCh NPUXOILHTCS
nepexouTh Ha ApofoBoe Gypenue. [lopoawt or VIII Kateropuu v Bhilue.6y-
pATCs Apobblo.

ITpu npuaMenennu IpoGoBOro GypeHHsi Pe3KO MOBBIIIAETCS ABAPHUHHOCT,
YBGJIHUHUBAIOTCH 3aTPAThl MOLIHOCTH Ha GypeHHEe W OYeHb CHJIbHO BO3pacTa-
eT CAMOMCKDHBJIEHHE CKBaXXUH B TexX NMOPOAAX, TAe IpH TBEPIOCHIABHOM
6ypeHnH OHO ObLIO HeaHauHTeJbHbIM, Tax, Hanpumep, B Bakaabckoii T'PII
npu OypeHHH claHueB APOOLIO CTEMeHb CAMOMCKPHBJCHHSI cocTaBasger 7—8°
na 100 MetpoB npoxoaku. Ilpu mepexone ua Gypenue NOGEAUTOBEIMH KOPOH-
KAMH CTeleHb CaMOHCKDHBJEHHA pe3KO CHHMXKAETCS M COCTaBJAserT JHIb
1,5—2° ma 100 metpom npoxonxH. Juist NPUHATHA 1efiCTBEHHBIX Mep TO Npe-
AYNPeXAEeHHIO TAKOTO HHTEHCHBHOTO HCKPUBJIEHHS HEOOXOJAHMO 3HATDL HCTHH-
Hble NMPUYUHBI €ro, 4TOOH MOXKHO ObIIO SBJIEHUAM, BHI3BIBAIOUIMM HCKPHBJe-
HHe, NPOTHBONOCTABHTb DS MEPONpPHSTHE.

B yueGHoii JuTepaType Bce pacCy:KIeHUA 0 NPHYHHAX HCKPHUBJAEHUS
OGBIUHO OTHOCATCS K TBEPJOCTNAaBHOMY GypeHHIO, o KpafiHefi Mepe, Ha BCex
uepTexax, NpujaraeMblX K ONHCAHHUIO, H3006PaXKaOTCH TBEPAOCIJIABHEE KO-
poHKH. O NPHUYHHAX HCKPHBJIEHHS NpH APOGOBOM GypeHHH He yNOMHHAeTCs
HJIH TOBOPHTCSI OYeHb MaJio. B HEKOTOPHIX clyuasix 3a OCHOBHYIO MPHUHHY
HCKDHBJICHHA CKBaXXWUH MNPHHHUMAETCS HEYCTOHYUHMBOCTH MNPSIMOJIHHEHOM
¢opMbl paBHOBecHsl JUIHHHOFO CKPYUHBAEMOI'O CTepXKHs [2], B cuay gero
CKBaXXHMHA OGBIYHO CTPEMHTCS 3aHATb IOJOMKEHHEe B Heapax, 6JH3Koe K CIH-
pasnd. OGHYHO e OTKJOHEHHe OT 3aJaHHOI'0 HaNpaBJeHHS OODBIACHAETCSH
HaKon/eHneM Npo6u BHH3Y 32605 Ha JexaueM OOKY NP HaKJOHHOM Gype-
HHH, BCJIE/ICTBHE Yero KOPOHKA OTXKHMaeTcsl K BepXHell yacTH 3a60s, H CKBa-
XKHHA BbINOJMAXUBaeTcs. BoT Bce, 4To MOXKHO HAalTH O NPHYMHAX HCKPHBJIE-
HUS NpH Apo0OBOM OYPEHHH, €CJIM He CYHTATh YNOMHHAHHS O GOJbLLIOM 3a-
30pe MeXIy KOPOHKOH U CTEHKAMH CKBAaXKHHBI.

MexaHHuecKd TepeHectd NPHYHHBI HCKPHBJIEHHS TPH GypeHHH TBepao-
CTJTAaBHBIMH KOPOHKAaMH Ha JpO00OBOe Hesb3fd, TaK KakK B MEPBOM cJyqae Hc-
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KpHBJeHHe OODBACHACTCS] B OCHOBHOM OTKJIOHCHHAMH CKBAXKHH I1IPH liepPeXo-
AaX M3 MATKHX MOPOA B TBepJble H OGPaTHO, a NpH APOGOBOM GypeHHH OOHIY-
HO MMEeT MeCTO HaJ/lMuHe MHOTOMETPOBBIX TOJIL OAHOPOAHBIX nmopod. Kaxas
e NMPHYHHA 3aCTaBJsSeT HCKPHBJAATLCS CKBAXKHUHBL B QJHOPOAHBIX Ha BH/
nopozax #Ha 8—10° npu npoxoake kaxaslx 100 MeTpoB H ObITb NOYTH HPS-
MOJIMHEHHbIMH B JAPYTHX NOPOJAX, JEeXKAIUX PSAOM C HepPBBHIMH, YACTO AaXKe
cornacHo? OOBACHUThL NPHUAHY UCKPHUBJEHHSI pacnpelesieHHeM JApoOH Ha
3a00e HeJb3s, TAK KaK NPH HAKJIOHHOM 3a60e B OJHOM CJyyae HMeeT MeCTu
MHTEHCHBHOE HCKDHBJIEHHE B CTOPOHY <«BBIOJIAXKHBAHUSI» CKBAKHHBI, a B
APYrOM TaKO€ HCKPHBJEHHE OTCYTCTBYeT. B HeKoTOpHIX ¢jiyuasx HalJio-
AaeTcs Jlaxke HCKPUBJEHHe B CTOPOHY «BBIKpyuMBaHus». Hanpaummsaercs
BHIBOJ, YTO NpHu ApO60BOM OypeHHH CAMOHUCKDHBJEHHe CKBAMXHH 3aBHUCHT R
OCHOBHOM OT CBOHCTB OYpHMBIX NOPOJ.

E. &. Onutefin B cBoefl KHUre «M3Hoc TBepABIX CI12BOB IIPH TPEHHH NO
FrOpHBIM MOPOAAM HPH KOJOHKOBOM pasBelOYHOM OypeHHH», paccMaTpHBas
MeXaHuyecKHe CBOACTBA MOPOX WM Kacasch aHu3orponud, ropopur: «Cormo-
CTaBJisAsl Mexay coboi oblen3BecTHhie (PaKTbl 00 HCKDHBJIEHHH CKBAXHH
AaHnble 00 aHH3QTPONHH MeXaHHUYEeCKUX CBOHCTB TOPHBIX TIOPOJ, BONPEKH
CYIIECTBYIOIHM B3IJVISI1aM, NMPUXOAHM K CleAyiollleMy BHIBOAY: reoJiorHie-
CKHe TPEeANOCHJIKH HCKPUBJEHHS CKBAXHH npH OypeHHMH B MeTaMopdHde-
CKMX INOpOJAxX 3aKJualoTcs rJaBHbIM o0pa3oM B AHU30TPONHMH MexaHH4Ye-
CKHX CBOICTB ropHBIX nopox». B nutHpyemo paboTe paccMmaTpuBaercsH
TBEpIOCIJIaBHOE OypeHHe, HO, Ha Hall B3rasl, NoA0OHOe 3aKJ/AI0UeHHe MOXKHO
BHICKa3aTbh H s Jpo6oBoro Oypenusi, Hanpumep, aHanus 3akoHOMeEPHOCTER
HCKPHBJEHHUS] CKBAaXKHUH NPH KOJIOHKOBOM JApoGoBoM Oypenuu Ha bakaub-
CKOM MEeCTOPOXK/JeHHH MOKa3bl-
BaeT, YTO OCHOBHOH NPHYHHOH
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ConocraBJss CTeleHb AHH3OTPONHH MEXAHHYECKHX CBOHCTB u CTeleHb
CAMOHCKDHBJIEHHS] BCEX TPEX BHAOB MOPOJI, MOXKHO CMeJO FOBODPHTb, 4TO OC-
HOBHOH NPHYMHOH HCKPHUBJICHHSI CKBaXKHH Ha DakalbCcKOM MeCTODOXKIEHHH
SIBJISIETCS AHM3OTPOINHA MeXaHHUeCKHX csoficTB nopoa. Keapuur, Hanpumep,
B MEXaHMUECKOM OTHOLIEHHH MOYTH H30TPONEH, HMEET MACCHBHYIO TEKCTYPY
H CAaMOHCKPHBJIEHHA IIPH NPOXOJKe €ro OTCYTCTBYIOT MOYTH HOJHOCTBIO
(1° na 100 ). HaoGopor, ciraHubl, MMest CIOMCTYIO TEKCTYDY M CHJIBHO BHI-
PaXKeHHYI0 AHH3OTDOINHIO, BLI3LIBAIOT OrPOMHBIE CaMOMCKDHBJIEHHSI CKBa-
&Kun (7—8° na 100 ). JonoMHTEI H BCTpedalolHecs B HUX CHAEPHTH, XOTH
H HMeIOT MAaCCHBHYIO TEKCTYPY, HO NPH HCIOBITAHHH MX Ha aHH30TPOIHOCTL
Jal0T HEKOTOPYIO Pa3HULY B TBePAOCTH 1O PA3JHYHBIM HANIPABJEHHSAM, COOT-
BETCTBEHHO 3TO XKe NpH OypeHHH BLI3bIBaeT ONpejeeHHYK CTENeHb CaMo-
HCKDHBJIEHHs CKBaXuH. [lofoGHble Ke pacCyXJeHHsT MOXKHO NPHBECTH A
NOpOA 3/1aTOyCTOBCKOH reosioropaspe/louHofl NapTuH U ApYrux naptuil FOx-
Horo ¥paJga.

Onnako Bce BhIIIECKa3aHHOE SIBJSIETCH CJAHIIKOM OGLIHM BBIBOJIOM H HE
AaeT BO3MOXHOCTH pa3pabaThiBaTh KaKHe-THGO MEPONpHATHS MO Npefor-
BPaILEHHIO CaMOHCKDHBJIeHUH B 1MOAOGHLIX nopopax. J[as paspaGotku Me-
PONPHUATHI IO MPeJOTBPALUEHHIO CAMOHCKPHBJECHHH CKBAXKHH B TaKHX YCJO-
BHSIX HEOGXOAMMO NPOH3BecTH §oJiee NOAPOGHbIH aHANH3 MeXaHHKH paspy-
1Wenns 3a0049 B aHA30TPONHLIX MOPOAax, 4TO M NPOJeNaHO HHKe AaBTOPOM.
s HarnsgHocTH GepeM csyyaid mepeceyeHHsl CKBAXKHHOM  CJIOMCTHIX (HJH
aHH30TPONHBIX) nopox nojx yraom 45° (puc. 1). IIpo6s, pacupeneassics M0k
TOPLOM KOPOHKH, PaBHOMEDHO MO OK-

HO B KaKOH-TO CTeleHH NPOBECTH aHA-
JOTHIO MeXAYy padorodl apo6u HaA 3a-
6oe 1 paboTOll WIAPUKOB B LIAPHKO-
noamunuuke. Haubonpmue ycuaus ne- ] '}
pefgator mapuku napo6u ! u l’, Haxo-
psuuecs B camoM Hu3y. Ilapukw,
Haxojsmuecs BhHIIe, MepefaloT MeHb-
mIHe yCHJus, BeJHYHHA KOTODPHIX 3a-
BHCHT OT yrJia MeXJy OCbl0 CKBaXH-
HBHl ¥ HalpaBJeHHeM MepejaBaeMoro
ycuausi. TakuM o06pas3oM, IIApHKH
Apo6u 2, 3 u 2/, 3’ nepefaiT ojpuHa-
KOBbl€ YCHJIMS Ha NMOPOAY NOJ YIJIOM B
45° 1O OTHOLIEHHI0O K OCH CKBaMKHHBIL.
Ho B cBsI3H ¢ TeM, 4To Nopoja aHHU30- A
TponHa, Mo oGeuM CTOPOHaM TOpuA '
KOPOHKH  OT OJMHAKOBBIX  yCHJUA EHC- 1. a) CxeMaﬁpaspymeHM 32605
o . PH KOJOHKOBOM VpeHrHH aHH30TpOol
npou3ciiieT HEeoJAMHAKOBOE paspyile HEX Mopox.  6) Bmiopa  paspyieHns
#Hue. B HameMm cJayyae Ons cjaHles 32604,
wapuky apobu 3 u 3’ mpousBenyT pa- \

Goty B 3 pasza GoJbulyio, UeM LAPHKH apo6u 2 u 2/,
VCcxos M3 AAHHOTO NMPHHUMNA MOXHO H300DPA3HThb 3MIOPY paspyllieHds

HOPO/bI TIOJ TOPLOM KOPOHKH, KoTOpas Gyler BhIMIALLTS B BHAC OBala, och
KOTOPOIO He COBMEIlaeTcs C OCblo TOpua KOPOHKH (puc. 1,a). dmopa pas-
pyLIEHHs CMeliaeTcst B CTOPOHY, MPOTHBOTOJONKHYIO HANPABJCHHIO MANEHHR
caoucroctd. Ecan u306pasuTh 3MIOPY pa3pylleHHs BCETO 32608 B NJOCKO-
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pyxHocTu 3a60s mepenaer paspylualo- ’ : Ly
mue ycuaus Ha nopoay. Ecam mpe- // :\\ \%
HeOpeub GOKOBBIMH YCHJIUAMH, KOTO- %\ ‘ %\
pble cO3[aI0TCH NEePeKocoM CHapsala B Q% 7 7 %%
CKBaXXMHE W MaJlel IO CPaBHEHHIO C &s / .§§
OCEBBHIM /[ aBJieHHeM Ha 3a00H, To MOXK- ,}:-E;..: / / /.}}:;

12. Hsp. TIIH, . 120.



OTH. NepneHJHKYJSAPHOH OCH CKBaXKHHbl, TO OHAa O6yjer BLIIJISAETb B BHAE
oxpy&HocTed (pHc. I, 6), LEeHTPBl KOTOPBIX HAXOAATCA B OLHOI TOUKe H CMe-
MEHbl OT WeHTPa CKBaXKKHHBl B HANPAaBJeHHH, Tax Ke IIPOTHBOMNOJOKHOM
HANPaBJAeHHI0 NajeHus chaoucTocTH. MckpuBieHnne cKBaXKHHBI NMPOHCXOJUT
caenytomum o6pazom (pHc. 1, @): B BHOYPEHHOM NPOCTPAHCTBE MO KOHTYPY
SIIOPHI Pa3pyluleHds TOpeil KOPOHKH BbIHYXKAeH OyneT 3aHATb CpejlHee MoJio-
A€HHe, T. €. OCb TOPLA KOPOHKH J0J3HAa OyJeT COBNACTb C OCbK 3MIOPHI---
nBana. Ho B caeaylOlIHil LMK pa3pylICHUST NPOU30HAET CHOBAa OJHODOOKaN
»OpaboTra 32005, 4 KOPOHKA CHOBA NOABHHETCA B Ty XK€ CTOPOHY H T. A.
Taxuw o6pazom, BMecTe ¢ NPOABHIKEHHEM BHepe[ 10 OCH CKBAaXKHHLI KOJIOH-
KOBBIH Cilapsil BCe BPEMsl BbIHYXKAEH JeJaTh HJ0CKONapaienbHoe nepeme-
AleHIE B HAlpaBAeHHH BKPeCT NAJeHHd CJAOHCTOCTH M AHH30TPOINHY. ITOT
npouiece Oy/1eT HPOAONKATHCA A0 TeX NOp, NOKa MOJ TOPIIOM KOPOHKH He
MPEKPATHTCA acCHMMETPHUHOE Pa3pylleHHe HOPOJAbl. A 3TO HACTYNET TOTAA,
XOT12 OCh CKBAMKHWHbBI PACTIONOKHTCS NEPHEHAHKYJSIPHO K CJAOUCTOCTH WM K

OCH aHM30TPONHH. B 3atom
v rasremen  CJlydAE WIAPHUKH APOGH OY-
e s L onoseron IYT PaboOTATb B CHMMET-
PHYHLIX MOJOKEHHAX C PaB-
HOH cuJiolt paspyieHus, B
CBASH C ueM OChb 3IIOPH
paspywenuss OyJeT COBIIA-
DaTb C OCbIO TOpPLA KOPOH-
KH.

IlpousseneHnbie uccae-
HOBAaHHS MO3BOJSIOT MyTEM
MOCTPOEHUS NOJAPHON J{HA-
rpaMMBbl  pa3pyileHuHa Ha-
TASIAHO aHaJgH3upOBAThH CTe-
NeHb CAMOUCKPHUBJCHHA B
8aBHCHMOCTH OT yIJa BCTpe-
4H OCH KOJOHKOBOTO CHa-
psafa ¢ rJaBHOW OChbIO aHH-
sorpondu. Ilpumepom mo-
KOT CJAYKHTh AuHarpamma,
MOCTPOCHHAA JJis  BHIllie-
YIOMHUHABIUUXCS  CJIAHLER
(puc. 2). DuarpamMmma npes-

craBnfger cofoil  KOHTYP,
%;”’;{f%‘ 6yu3KHil K sagauncy. [lep-
Basg 4eTBEePTb CTPOHUTCH MO
TOYKaM,  TNOJYyYalolUIHMCcH

v
L. NDH HCOBITAHHH aHHA30TPOTI-
il %«m{\(@ HBIX TOPOJ, HA BHABJIHBA-
HHE pe3lla AOJ Pa3JiHYyHbI-
1 MH yIJaMH K OCSM  aHHU30-
Ly | s '{"%ff’ib:.._zu ' TpomHocTH. Bech ocTanhn-
” - HOi KOHTYpP OTCTpPauBaeTcs
N0 NPHHUHMIOY CHMMETPHUH.
Puc. 2. Jlwarpamma auH30TPONHH CJAGHUEB. BuyTtpeunni KOHTYp B Aal-
HOM cJlydae MOCTPOeH Ana
noscos ApoGu, paboramoniell nox yraom 45° k ocu Topua kopouxu. [TocTpoe-
HHe TIPOURROANTYS YMEHbUIeHHeM BCEX AAHHBIX BHEIIHEro 3JJHICA Ha BEJH-
quHy ¢6545°=0,707. Y HOCTPOEHHBIX 3JJIMIICOBUAHLIX KOHTYPOB GOJbIINe OCH
COBNANAT C [VIABHOH OCbIO AHM3OTPOIHH, a MAaNble OCH pacnosaralorTes na-
padretpio caopcroctd. IMocTpoennas, Takum o6pasoM, MOJspHas AHATPAM-
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Md 103BOJIAET B CBOIO OYepellb CTPOUTH 3MIOPHI paspylueHus 3a60s Opy Ao
Oblx yriax BCTPEYH OCH CHapsAfa M CJOUCTOCTH. B Hamewm ciyuae oTcTpoe-
HO TISTh 3MI0p ¢ yraaMmu Berpeud 90°, 67°, 45°, 22° u 0° 1o KOTOpHIM BUIHO,
1pH KaKHX yrjax BcTpeud OyJeT NPOHCXOAUTH HauboJiee HHTEHCHBHOE HC-
KPHBJIEHHE.

AHanu3 MexaHHKH pas3pylueHHsi 3a6os npu GYpeHHM AaHH30TPONHBIX
NICPOJ TMO3BOJSIET NMPAaBUABHO TIOHATH NMPUUHHBL CAMOHUCKPHUBJIEHHSI CKBAXHH
H TEXHHYECKH I'DaMOTHO NOJOHTH K BOINpPOCY NPeNOTBpallleHHs HCKPHBJEHHS
ckpaxuH. IlosgapHele AuarpaMMel aHH30TPONHH TOPOA M CTPOsALIMecs ¢ HX
NOMONILIO 3MIOPH pa3pyuleHHs 3a60s1 MpH pa3JjHYHBIX YrJaax BCTPeUH Ha-
IJIsJIHO TOKa3hIBAIOT, KAaK NPOHCXOAMT MCKPHUBJIEHHE W KaKHe VIJIb BCTPEUH
nanboJsiee OMACHBL AJIsi UCKPHBJICHHSA.
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