H3BECTHY
TOMCKOTO OPJEHA OKTABPLCKOM PEBOJIIOLIMKM M OPAEHA
TPYOOBOI0 KPACHOI'O 3HAMEHM I[IOJUTEXHHYECKOI'O HWHCTHUTYTA
MMEHH C. M. KHPOBA

Tom 188 1974

O PALLHOHAJIbLHOM YTIJIE PE3AHHUA 3YBKOB
3EMJIEPE3HbIX MAUIUH

H. I'. BACOB, 10. H. JIY3I'NH

(ITpencraBaeHa Kadeapoil TOPHBIX MalinH, PYJAHHAYHOrO TPAHCIOPTA M FOPHOH MEXAHHKH)

B kauecTBe OCHOBHBIX (DAKTOPOB, OMpeeSIOUINX BeJHUHNHY PalHOHAb-
HOro yria pe3aHusi 3yOKOB 3eMJIEPE3HBIX MallWH, MOTYT ObiTb: a) YyCHJHe
pesanusi; 0) cpeaHas BeaHYyMHa o0beMa OCHOBHOTO 3JeMEHTa OTHe/sieMOH
CTPYKKH; B) MJIOILajb CONPHKOCHOBEHHs TepeflHell rpaHu 3y6ka, HaxoAs-
Hiasicss B KOHTaKTe ¢ abpa3uBHON cpefoH (Mepa3JbM FPYHTOM); T) NPOYHOCTb
3y0Ka.

DKclepUMeHTaJMbHO YCTaHOBJEHO, 4TO 3JeMEHTapHble 00beMbl OTAe/se-
MOU pe3LOoM CTPYKKH NEPHOLHYECKH H3MEHSIIOTCS B ONpEeNeNeHHBIX Npeje-
JaX, BbI3blBas NPH ITOM CKaukoobpasHoe n3MeHeHMe YCHJIHS P, pesaHus.
MakcumMyM YCHJHsI pe3aHHs NPUXOAUTCS HA CKOJ OCHOBROTO HaHGOJbILErO
3JeMeHTa CTPYXKKHU. Beanumna ero 3aBHCHT OT yrJa @ pesaHus (pHC. 1).
OTtciona ¥ BHITEKaeT HeOOXOAHMOCTb paccMOTpeHus Bonpoca 06 OTHeJeHHH
3y0GKOM OT MAaCCHBAa MEP3JIOro IPYHTAa MaKCHMaJsbHO BO3MOXKHOTQ 3/eMeHTa
CTPYKKH IIPH MHHHMAa/JbHO BO3MOXKHOM YCHAMH Py W 0 3aBHCHMOCTH 3THX
BEJMYHH OT o DJIeMelT CKOJa CTPYKKH B MJAOCKOCTH pe3aHMsl OrpaHHuHBa-
eTcsl, ¢ OJHOH CTOPOHBI, NepeAHel IpaHblo 3y6Ka, ¢ JApyroil — JHHHEH CKoJla
(puc. 1). Kak nokazaau skcnepuMeHTHl, AuHHs ckoia npu 30°<<o<C60° npo-
XOJUT NPHUMEPHO MepHeHHKYAIPHO K pesny, a npu 60°<a<C90° aunusa cko-
Jla B MJIOCKOCTH pe3aHus NPOXOAHT MOJ YIJIOM K FOPM30OHTY, IPHMEPHO paB-
HBIM YTy BHYTPEHHEro TpeHHst Mep3aoro rpyHta (oxoso 30°).

Ilpu mocTOsIHHBIX WHpHHE b 3y6Ka W rayOuHe A pesaHusi oObeMbl oThe-
JsIeMbIX /IEMEHTOB CTPY2KKH OyAyT npomnopuHoHa/bHbl miaomanun £ (puc. 1),
orpaHMueHHoN nepefHed rpaHblo pe3la W JHHHEH cKoJla. YKasaHuas IL10-
H(ajb OPH NOCTOSIHHOW A W M3MeHeHHMHM yria pe3aHus B npefenax 30°<Ca<
< 60° Moxer 6BITh HAllleHA U3 BBIpaXKeHHA

h2 a+90° dC( /22
= 2 (tga-tctga). 1
5 I sime 9 (tga+-ctga) (1

Ff—=—

[Tpu usmenennn yraa pesanus s npefenax 60°<Ca<90° naomanp F (puc. 1)
¢ yBeaudeHueMm o yMmenbmnaercs. CrefoBaTe/lbHO, MaKCHMAaJbHO BO3MOXKHAA
niomaae £ Gyaer coOTBETCTBOBAThL yIJlaM pe3aHud, H3MEHSAIOLKMCS B IIpe-
aemax 30°=Ca=C60° [as OTBHICKAHUST 3KCTPEMaJbHOTO 3HAUEHHS HCKO-
MO#l 1JTOHIa/IM IPUPaBHAEM MEPBYIO NPOU3BOAHYIO ypaBHenus (1) nymo

ar_# (1 1) _,
da 2 (cosza sin%a '
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Puc. 1. Vsmenenne ycunns pesanust Pp— (1), niomaan S —

(2) xouTakTa nmepeauedl rpaHd pe3aua c rpyHTom, o6bema V —

(3) ocHOBHOTO 3JeMEHTa CTPYIKKH, BBIPAXKEHHBIX B OTHOCH-
TeNbHBLIX €{HHHIAX, B 3aBHCHMOCTH OT YIaa pe3aHus «

3TO yCJOBHE BBINOJHSETCS TOJAbKO MpH a.==45°,

Bropas npoussoguas paccMatpuBaemMoro ypasHenus (1)
d?F sin*a--cos‘a

:8h2 —__+ > 0)

do? cos?2a

a 3TO O3HaYaerT, UTO Npu yrie o=4>5° nojyvaercs MUHHMaJbHas miomaib F.
Hus onpefenenus MakcHMaJbHON miowaad F NIOACTaBUM B ypaBHeHHe
(1) MuHEManbHOE M MaKCHMaJbHOE 3HAUEHHS YIia o N HAKIEM, uTo

Fape=Fgp=1,165h%.

Taknm oOpa3om, MakcCHMaJbHBIH 06beM OTAENAEMOr0 3/eMeHTa CTPVK-
Ku OyleT COOTBeTCTBOBaTh mJomaau F=1,55h% u onpenesnsiercs yraamu pe-
3anus, pasubiMu 30° n 60°. C usmenenuenm yraa o or 30° mo 90° ycuine P,
pesatns, BbIpaXXeHHOe B OTHOCHTEJbHBIX €JIHHULAX, YBeauunBaetca (puc. 1).
Munumym ¢pyHxuun Py =f(a), onpeneasieMbiil TOUKO# Kacauus KPHBOI ¢ JIH-
HHeH, NPOBelleHHOl U3 Hayasla KOOPAMHAT, COOTBETCTBYET yIy o = 60°,

Crenyomum $akTopoM, BAHAOIUM Ha BEIGOP YIVia PesaHus, spaferTcs
IVIOWajib S CONPHKOCHOBEHHS 3yOKa ¢ pas3pyliaeMoll cpefofl. STa miowais
MOXeT OBITb Npe/]CTaBJeHa KakK QYHKUHs yTia pe3anus

b-h

=22
Sina«

(2)

H3 ypaBHenns (2) cjeayeT: yem MeHbIue yroJl pe3aHHsi, TeM GOJblie oyner
snayenue S. C yMeHbweHneM yria o ot 30° no 60° naomans S yMenbumaercs
npuMepHo Ha 70% (puc. 1). HanbHelimee ysenuuenue yria o 10 90° HeaHa-
YHTEJIbHO YMEHbLIAeT IJI0LIaAb S.
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Mepaablii rpynT siBAsieTcs BecbMa aGpasuBHOl cpepo#t [1], u 310 Heol-
XOJHMO YUHMTBIBATb Npu Beibope yraa pesanusa 3y6ka. Ot BeqnuuHbl o Gy-
/YT 3aBHCETb MJOIA/b KOHTAKTA TPYHTa C NepeiHed rpaHbio 3y0Ka H yroJa
BCTpeyd aBpasuBHBIX vacTHl ¢ Merta/noMm pesua. ClienoBare/bHO, OT yriaa
3aBHCAT cuJa TPEHNUS Ha TepefHedl rpann 3y6ka W HHTEHCHBHOCTb H3HOCA.
Ycrauosieno [2], uTo npu H3HALIMBAaHHH B CTpye abpasuBHBIX YacTHI Xa-
paxTep H3HOCa 3ABUCUT OT yria BCTPEYM YaCTHIL C II0BEPXHOCTbIO MeTaJia.
{Tpn nopMmasbHoM yaape uactii (yrod araku 90°) MOBepPXHOCTHBIA CJIOH Me-
TaJ/a H3HAIIMBAETCA B Pe3y/bTaTe NoBTOpHOTO jedopmupoBanus. [1pu yrie
BeTpeud MeHee 90° H3HalUMBaHWe TIPOMCXOJMT BCJEJACTBHE Lapanarollero
NeHCTBHA UacCTHIl M 3HAYHTETbHO MHTEHCHBHEE, YeM IIDH HODMAaJIbHOM YAape
yactuu. B. JI. Kysneuos [3] mokasas, uto n3HOC (PHKCHPOBAHHBIMH YacTH-
NaMH OPUHIMINAAAbHO He OTJIHUAeTCss OT H3HOCAa CBOGOAHBIMH YacTHILAMH.
Otcropa caenyer, uTd € 1le/bi0 YMEHbIIeHHSi HHTEHCHBHOCTH H3HOCA Pexy-
nux 3y6KoB yrod o Heo6XOIMMO NPHHHMATb KaK MOXHO OOJbIIHM, MTOCKOJIb-
Ky IIPH 3TOM YMeHbIHIAITCH KakK NJ0ILajb, TAK U HHTCHCHBHOCTb HCTHPAHUS
3yOKa. ’

Kpome TOro, BeoGXOAHMO YUYHTBIBATb: UeM MeHblle TepBOHAaUYaJbHBIH
yros o, TEM CKOpee OH YBEJAHUYHMBAETCS B pe3y/bTaTe HHTEHCHBHOTO H3HOCA
3y6ka. [Ipu 3TOM pesko BO3PACTAIOT CHJIBI CONPOTHBJICHHA pesanuio. 3yOru
¢ GOJIbIIAM YIJIOM @ He NMPHBOASIT K PEe3KOMY H3MEHEHHI0 Harpy3Kku 3emJle-
pe3HOH MaluHHBL MPH MPOYHX PABHBEIX ycaoBusx. CuejlyeT Takike OTMETHTL!
yeM MeHbIle YroJ pe3aHHs, TeM MeHee NPOYHOH Oyaer KOHCTpyKuus 3yOxa,
KOTOpasi JONOJNHUTEJNbHO ochabasgerca HeoOXOAMMOCTBIO HasiM4Hs 32AHEro
"yraa y pesanus B npefenaax 8°-—10°,

Takum o06paszoM, ¢ yBeJuueHHeM o Gojee 60° 3HAUMTEJNbHO YBEJIHUHBA-
erca ycunve P, pe3anns M HECYIIECTBEHHO YMeHbLIUAETCS INUIOWA/b S.
TIpu a<<60° ycuaHe cHHKAeTCS He3HadHTe/NbHO, HO OBICTPO BO3pacTaer mJIO-
IA7b KOHTAKTAa C MEP3J/IbIM IPYHTOM, YMEHBIIAeTCsl YroJ BCTPeUH nepegHei
rpaud pesna ¢ aGpa3uBHBIMH YaCTHHAMH M, CJIel0BaTe]bHO, OyAeT PacTH
HHTEHCHBHOCTb H3HOCA.

B cBsisy ¢ 3THM . palHOHAJbHBIM YIJOM pe3aHusa 3yOGKOB 3eMJ/epe3HbIX
MaLIHH CjeAyeT CUHTaTh yroJ, 61u3Kui K 60°.
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