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3.1. Knaccudukanus u cxeMbl OCHOBHBIX Pa3/ie/IUTEJIbLHBIX ONlepalui

PaznenuTenpHble onepanyy MUPOKO IPUMEHSIOTCS B XOJIOAHOIITAMIOBOYHOM
npousBoacTBe (Tabi. 4). C uX NOMOILIBIO OCYIIECTBIISIETCSI OTPE3Ka PYJIOHHOTO U
JMCTOBOIO MpOKaTa Ha JIEHTHI U I0JIOCHI, pa3pe3Kka COPTOBOrO MpoKaTa Ha 3aro-
TOBKH, BBIpYOKa pa3iMyHOTO pojJia IUIOCKUX JeTayeld, BhIpyOKa 3aroTOBOK MJIs

IITAMITIOBKH MTPOCTPAHCTBEHHBIX MyCTOTENBIX JACTaNCH U mp.
B pazgenuTensHBIX onepanysx MOXHO BBIACIUTE ABE (OCHOBHBIE):
Orpeska, T. €. OTIEJICHUE YACTH 3aTOTOBKH 110 HE3AMKHYTOW JIMHUH, OCY-
IIECTBIIACTCS HA HOKHUIIAX WJIU B IIITAMITAX.
BroIpe3ka — oTAeIeHNE YaCTH 3arOTOBKH IO 3aMKHYTOMY KOHTYpPY, OCY-
HIECTBIIIEMOE Ha HOKHUIIAX.

A B00O111e «CXEMBI» OCHOBHBIX Pa3ACIUTEIBHBIX ONEpaIfil ONpeaeIIseT
['OCT 18970 -84.
CxeMbI OCHOBHBIX pa3/ieIuTeJbHBIX ONePALMid U UX OIpeIeIeHue M0
I'OCT 18970—84
TepMuH U ero onpejeaeHue CxeMa onepanuu

Otpe3ka — MOJIHOE OT/ICJICHUE YacTH
3arOTOBKH IO HE3aMKHYTOMY KOHTYPY
MyTEM CIBUTA

Pa3pe3ka —pazienenue 3aroToBKY Ha
YJaCTH 10 HE3aMKHYTOMY KOHTYPY T1y-
TeM cABUTa (C OTXOI0M U 0€3 0TX0/1a)

BripyOka — moJiHOE OT/ACJICHUE 3a- p .
TOTOBKHU WJIM U3AEJHS OT UCXOHOM 3a-
TOTOBKH I10 3aMKHYTOMY KOHTYpY Iy-
TEM clIBUTa (OTJEJIEHHAsA YaCTh — U3-
TeIne)

Haz[pe31<a — HCIIOJIHOC OTACICHUC
YaCTU 3aroTOBKHU ITYTCM CABHUTA
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[Ipokonka — obpa3oBaHue B 3a-
TOTOBKE OTBEpCTHs O€3 yJajieHus: Me-
Tajia B OTXOJ]

[TpobuBka — oOpa3zoBaHUE OTBEP-
CTHISI MJTU T1a3a TyTEM CJIBHTA C yalle-
HUEM OT/ICJICHHOW YacTH METayljia B OT-
X0

K o

OOpe3ka — ynaJieHHe W3UIIKOB
MeTauia (TPUITYCKOB, 00J1051) ITyTeM
CIBUTA

3auncTKa — yJajieHue TEXHOJIOTU-
YECKUX MPUITYCKOB C IOMOIIBIO
mTamina ¢ 00pa3oBaHUEM CTPYKKH IS
MOBBIILIEHHUS] TOYHOCTU Pa3MepPOB U
YMEHBLIEHUS IIEPOXOBATOCTH IITAM-
ITOBOYHOM 3arOTOBKH

Briceuka — nosiHOE OTHIENIEHUE 3a-
TOTOBKY WJIM U3IEIUS 110 3aMKHYTOMY
KOHTYpPY IIyT€M BHEAPEHUS UHCTPY-
MEHTa B MaTepHaJl UCXOIHOU 3aro-
TOBKHU

[Ipoceuka B mrammne — oOpa3oBa-
HUE OTBEPCTHSI B 3aTOTOBKE IMMyTEM
BHEPEHUS B HEE MHCTPYMEHTA C yaa-
JICHHEeM YaCTH MaTepHalia B OTXO]




JI1st pa3enuTenbHbIX onepaui OTPE3KU U BBIPE3KU MPUMEHSIOT HOXKHULBI.

Hoorcrnuybt — crieMaii3upOBaHHASI MAIlIMHA, TO3BOJISIONIAs BECTH OTPE3KY
M0JIOC (3aTOTOBOK) Pa3HOM MIMPUHBI U JIMHBI, @ TAKKE BBIPE3KY 3arOTOBOK pa3-
JUYHOM KOH(UTYpaAIIU U pa3MepoB.

[To xapakTepy NBHKEHUS PEXKYIIUX KPOMOK Pa3IMyalOT HOXKHUIIBI

1)c nocmynamenvnovim

2) epawiamenbHbIM 08UHCEHUEM PEHCYUIUX KPOMOK.

K nepeoul TPyIne HOXXHULL C HOCHYRAM EJIbHbIM 0BUIICCHUEM pexcyuiux Kpo-

MOK OTHOCSTCS HOKHHUIIBI.

- C HAKJIOHHBIM HOXKOM (THJILOTUHHBIE, BUOPAIMOHHBIE, aJUIUTATOPHBIE),

- COPTOBBIE,

- BEICEYHBIC

- C mapasuIeIbHBIMU HOKAMM.

Ho>XHUIIBI ¢ BO3BpaTHO-TIOCTYIIATEILHBIM JIBUKCHUEM HOXKEH BBIITYCKAIOTCS C
MEXaHUYECKUM U TUIPABINYECKUM MTPUBOIOM.

B 3aroToBUTENBHBIX OTAEIECHUSX IIPECCOBBIX LIEXOB I OTPE3KU JIUCTOBOIO Me-
TaJjyIonpokaTa TonmuHou 10 10—12 MM Hanbosiee MMUPOKO MPUMEHSIOT HOKHULIBI
C MEXaHUYECKUM MPHUBOJOM (KPUBOUIUIIHBIE C HAKJIOHHBIM HOXXOM), JJII OTPE3KH
TOJICTOJINCTOBOTO MPOKaTa TOMIUHOMN 10 40 MM — C THIPABIMYECKUM IIPUBOJOM H
HAKJIOHHBIMHM HOXaMU Pa3IU4YHON (OPMBI.

Emé pa3 oTMETUM TO, YTO HOXKHHUIIBI C HOCIMYNAMENbHBIM OBUNCEHUEM PEeHCY-
WUX KPOMOK MOTYT UMETh MapajuIeIbHbIE PEKYIIHNE KPOMKHA HOXKEN UIU HAKIIOHHBIE
C YIJIOM @ MEX1y HUMH (YTJIOM CTBOpA).
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Puc., 13. Cxema pe3KH HA rHILOTHHHEIX HOXMHH-
max:
! — npHxuM; 2 — BepxuHfi HOXK; J — HHKHEf
HOMXK
IMocnenuuii THUII HOKHUILL OOBIYHO HA3LIBAIOT TMIBOTUHHBIMU



PaccMoTpuM Mexanu3m aeopMUpOBaHUS MIPU OTPE3KE JTUCTOBOTO MPOKATA HOX-
HULIAMHU 1 OCHOBHBIE (PaKTOPHI BIUSIOLIME HA KAaUE€CTBO IIOBEPXHOCTH PE3a.

3.2. MEXAHHM3M JE®OPMUPOBAHMSA, ONTUMAJIbHBIN 3A30P

Mexanus3m nedopMUPOBAaHUS IPHU BBIIOJHEHUHU Pa3EIUTENbHBIX OIepanui
pPacCMOTPHUM Ha IPUMEPE OTPE3KHU U Pa3pE3KU. DTHU ONIEPALIMH BBIIOJIHAIOT € IIOMO-
HIbIO CHIEIMAIBHBIX HOXKHUII WU IITaMIlOB. Paboune opranbl — HOXH, BHEAPSACH
B METaJJI, IJIACTUYECKU AEPOPMHUPYIOT €TO 10 ITOJIHOTO OTAEIEHUS OJHON 4acTh OT
apyrov. Hoxxu ycraHaBIMBarOT ¢ HEKOTOPBIM 3a30pOM Z.

Otnenenne ogHOM YaCTH 3arOTOBKU OT APYTOM OCYIIECTBISIETCS OTHOCUTENb-
HBIM CMEILIEHUEM 3THUX YaCTEeW B HANPABIICHUH, IIEPIICHIUKYJISIPHOM K IUIOCKOCTH
3arOTOBKU. JTO CMEIICHUE B HAYAJIbHBIX CTAIUAX XapaKTePU3yeTCs MIaCTHYECKUM
neopMUPOBaHUEM, HO 3aBepLIacTCA 0043aTENIbHO pa3pyLICHUEM.

JI1s1 yMEHBIIIEHHS HCKAKEHUH 3arOTOBKH, BBI3BIBAEMBIX IIIIACTUYECKUMU JIe-
bopmanusIMu, CTPEMSTCS JIOKAJIM30BATh OYar IJIacTUYeCKoi nepopmanuu, yemy
CHOCOOCTBYET YMEHBIICHHUE PAInyCOB CKPYTJIEHUS pad0YMX KPOMOK HHCTPYMEHTA
Y YMEHBIIIEHHE 3a30pa MEX]1y [TyaHCOHOM M MaTpULIEH.

Hanuuwne 3a30pa NpuBOIUT K TOMY, YTO CHJIBI, IPHIJIOKEHHBIE K 3aTOTOBKE CO
CTOPOHBI MAaTPHIIbl U ITyaHCOHA, 00Pa3yr0T MOMEHT, PaBHBIN MTPOU3BEICHUIO PaB-
HOJICUCTBYIOIIMX AJIEMEHTAPHBIX CHUJI, ICUCTBYIOIIMUX OT IIyaHCOHA U MaTpPHULIbI Ha
IJIEYO HECKOJIBKO OOJIblIIee, YeM 3a30p Z.

Hanuurie MOMEHTa BBI3BIBAET MOBOPOT B POCTPAHCTBE OTAEISEMBIX YaCTEH
(npu oTpe3ke) wian U3rud 3aroToBKU (IIpH BEIPYOKE M MPOOUBKE). ITO B CBOIO OUE-
penb, IPUBOIAUT K PE3KON HEPABHOMEPHOCTH PACIPEAECIECHUS] HOPMAJIbHBIX HaIIps-
YKEHUW Ha KOHTAKTHBIX MOBEPXHOCTAX. HopManbHble HANPSXKEHUS YBETUUUBAIOTCS
OT HYJISl IO Mepe MPUOIMKEHUS K PEXKYIIUM KPOMKaM JJ0 MaKCUMyMa BOJIU3HU T10-
cienHux. HepaBHOMEPHOCTH pacnpeesieHnsl HaNpsyKeHU Ha KOHTAKTHBIX M0-
BEPXHOCTSX BbI3bIBAET HEPABHOMEPHOCTD paclpeleICHUs] HAPsLDKEHUH B CIIOAX,

mapauICIbHBIX IINIOCKOCTH JIMCTA, U B TOJIIWMHC 3arOTOBKH.



Cornacno nmpunnuny Cen-Benana o nokanbHOCTH 3(pdekTa camoypaBHOBEUINBAIO-
IIMXCSl BHEIIHUX HArpy30K, IO KOTOPOMY HEPAaBHOMEPHOCTHb PACIPEAECIECHUS HaIpsiKe-
HUM, BbI3BaHHAs JCHCTBUEM COCPEIOTOUCHHBIX CHII, OBICTPO YOBIBACT MO MEpe yAAICHHUS
OT TOYKH MPUJIOKEHUS dTUX CHJI, B PA3ACIUTENBHBIX ONEPALMAX MO MEpPE YAAICHUS OT
PEXKYIINX KPOMOK B TOJIIMHY 3aTOTOBKH HEPABHOMEPHOCTD PACIIPEACIEHUS HAIPSYKECHHI
YMEHBIIIAeTCsl, @ MPOTSHKEHHOCTD 30HbBI INTACTUYECKUX JedopMallii B HAPaBICHUX, TIEp-
NEHIUKYJIAPHBIX K HAMPABJICHUIO BHEIIHUX CUJI pe3aHus, yBennunBaercs. OTcrona cie-
AyeT, 4TO ouepTaHus odara aedopMalluu B pa3AeNUTEIbHBIX OMEpalusaX, Kak 3TO MOJ-
TBEPKIACTCS OMBITOM (pHc. 4), MPUOIIKEHHO UMEIOT BUJI, TTIOKA3aHHBINA Ha puc. 5. Hepas-
HOMEPHOCTH pacIipe/ie]ICHHs HalpsLKeHUH B ovare nedopmainyu COOTBETCTBYET HEPABHO-
MEPHOCTh pacTpeIeICHIs BETUYHH aeGopMannii. MakcumaiabHas BeInduHa aehopMaIimii
OyzaeT BOIHM3U PeXYIIUX KPOMOK; [0 Mepe YJaJIeHUs OT HUX B TOJIIIMHY 3aTOTOBKU U B
HaIpaBJICHUSIX, TEPIICHANKYJISIPHBIX K TUHUH JEHCTBUS BHEITHUX CHJI, BETMYUHA Je(op-
Maluil ymeHbIaercs. Mo>KHO MoJiaratb, 4ToO B CJIOSIX 3arOTOBKH, IEPBOHAYAIBHO Hapa-
JIEBHBIX MJIOCKOCTH JINCTA, HAMOOIbIIIas BETUYMHA MEPUANOHATIBLHOM AedopMannu €, 0y-
JIET B DJIEMEHTAX, PACIOJOKEHHBIX BOJM3H MOBEPXHOCTH, COEAMHSIOLIEH PEXYLIUE
KPOMKH pab0o4yero HHCTPYMEHTA.

N
Puc, 4. U3smenenne makpocTpyktypel  Puc. 5. Cxema ouara aedopmariuu npu pasaeauTeabHbIX
IIpU BBIPYOKE OnepanusIxX

Hedopmarust €, Ha 3TON MOBEPXHOCTH MEPEMEHHA, MUHUMAJIbHOE 3HAYE€HUE COOT-
BETCTBYET CEPEIMHE TOJIIIMHBI, @ YBETUIHBACTCS OHA 10 MEpe MPUOIMKEHHS K paccMaT-
pUBaEMBIX CIIOCB K PEXKYIIMM KpoMKaM. TakoMy XapakTepy pacrpeaeineHus aedopmariuii
CIIOCOOCTBYET TaKke M TO 00CTOSATEIHCTBO, UTO OYar MiacTUYecKon aehopMariu 3apoxkK-
JaeTcst BOIM3U PEXYIIUX KPOMOK U MMPOHUKAET HA BCE OOJIBIITYIO TNIYOHMHY 110 MEpe BHE/I-
PEHUS PEKYIINX KPOMOK B 3aroToBKY. [Ipu onpeieieHHOM BHEIPEHUU PEKYIIUX KPOMOK
ouard IIacTUYecKon aedopmaliii, BOSHUKAIOIINE Y PEXKYIIMX KPOMOK, COJIBIOTCS, 00pa-
3ysl €IUHBIN OYar, MPOHU3BIBAIONTUI BCIO TONIIUHY 3aTOTOBKH.

C momenTa oOpa3oBaHMsI €IUHOTO odara Jedopmalnuu HauYWHAETCS JTOCTATOYHOE
CMEITEHUE OJTHOM YaCTH 3arOTOBKU OTHOCHTENIBHO JIPYTO¥l B HAMPABIICHUH, TIEPIICHINKY-
JSIPHOM K TIIOCKOCTH 3aroTOBKH. [1o Mepe yBenmuyeHus: CMEIeHUs BeTUYHHBI JepopMa-
M, BOSHUKAIOIINE B o4yare AeopMaliy TaKKe YBEIMUHNBAIOTCS, IPUYEM Hanbosee uH-
TEHCHUBHO BOJIM3H IMOBEPXHOCTH, COCTUHSIOIICH PEXyIIHe KPOMKH HHCTPYMEHTA.

Kaswcovtit memann 6e3 pazpywienus cnocoben 60CnpuHamsy naacmuyecKyro
oehopmayuio onpedenenHoll 6enUUUHbBl, KOMOPAA 3A6UCUNL ON CEOTICHIE Me-
manna u cxemovl HANPAIHCEHHO20 COCMOAHUA. B COOTBETCTBUH C 3TUM H B pasfe-



JUTENBHBIX ONepanusix 0e3 CHATUS CTPYKKU MPH JOCTHKEHUU OTIPEeNIEHHOI Be-
JUYUHBI TIIACTUYECKON epopMaIiui MOXKET HauaThCs pa3pylieHue. A Tak Kak
MaKcUMalbHas ieopMaIrys UMEET MECTO BOJIM3U PEXYIIUX KPOMOK, TO U pa3py-
IIEHUE MOKET HauaThCsl B IEPBYIO OYEPEb B AIEMEHTAX, PACIIONI0KEHHBIX BOJIH3H
PEXYIIUX KPOMOK MHCTpYMeHTa. [Ipu 3TOM cietyetr uMeTh B BUAY, YTO BEIMYMHA
npezensHoi (0e3 pa3pyleHus ) INIAaCTHUECKO JeopMaluy 3aBUCUT O CXeMbl
HANPANCEHHO20 COCMOAHUA U 8ETUYUNHDL OCIICIGYIOUAUX HANPAICEHUI U YBEITU-
YUBAETCS C YBEJIMYEHUEM IIAPOBOT0 TeH30pa cxkatus. IMeHHO moaTomy paspyiie-
HUE JIOJDKHO HA4aThCs HE B AJIEMEHTAX, PACIIOIOXKEHHBIX MO (MJIM HaJ) TOPLIOM
pabovero MHCTPYMEHTA, a B DJIEMEHTaX, MPOTUBOCTOSAIINX CBOOOHBIM TOBEPXHO-
CTsIM (IIpH MOJIOKUTETHLHOM 3a30p€), I/I€ BETUYMHA CKUMAIOIINX HAPSKEHHH
MEHBIIIE. DTO 0OCTOATENBCTBO HATIISAHO OATBEpKAACTCS PoTorpadueit, moxasbl-
BaloIel MaKponuIn(@ ydyacTKa 3arOTOBKH y PeXKYIIeH KpOMKA B MOMEHT Havasa
oOpa3oBaHMsl TPEIIMHBI (pHUC. 6). DTUM Ke 00BACHAETCS NOSBIECHNUE TOPLIOBOIO 3a-
YCEHIIa, 0COOEHHO B Cllyyae IPUTYIUICHUS PEXYILUX KpoMoK. [IpuBenennbie coob-
pakeHUs U JaHHbIE MO3BOJISIOT BOCCO3/IaTh KAPTHHY Mpoliecca 1e(pOpMUPOBaHUS B
pa3eUTEIbHBIX ONepalnsix 0€3 CHATUS CTPYKKH.

Puc. 6 — 3apoxkaeHue TpemmHbl peXyIen KPOMKH

B nauansnvix cmaouax mactuyeckas neopmaiys cocpeioToOunBaeTCs y
KPOMOK, KOTOpBIE€ BHEJPSIOTCS HA HEKOTOPYIO MTyOuHY B MeTai1. Ouaru nedop-
MAIMU OT PEXYIIUX KPOMOK YBEIIMUUBAIOTCS, IPOJIBUTASACH B TOJIIMHY 3arOTOBKH,
JI0 CMbIKaHus. JlanpHelee BHEAPEHNE PEKYIIUX KPOMOK BBI3bIBAET IJIACTUYE-
CKyI0 eopmaliuio mo Bcel TONIIMHE 3ar0TOBKH, 00YCIOBIMBAOILYIO CMEIIEHNE
OJIHOM YacTH 3aTOTOBKU OTHOCHUTEILHO APYyroi. B aToii cramuu nedopMupoBaHus
MMEET MECTO WJIM TOJBKO ItactTuueckas aedopmarus [S1], uinm y:xe HaUMHaeTCs
pa3pyLIEHUE CIIOEB 3aTOTOBKHU, HO TOJIBKO T€X, KOTOPBIE NPUXOIAT B HEMOCPEI-
CTBEHHOE COIPUKOCHOBEHUE C PEXKYILEU KPOMKOU

[Ipu cmenieHny OJTHOM YacTH 3aTOTOBKM OTHOCUTEIIBHO JIPYTOW B PE3YJIbTATE
JEeUCTBUS MOMEHTa, 00pa30BaHHOTO BEPTUKAIBHBIMU cwiiamu P (puc. 7,15), 3aro-
TOBKAa CTPEMUTCS MOBEPHYTHCS U Ha OOKOBBIX MOBEPXHOCTSAX CMEIIAEMbBIX YacTen



BO3HHMKAIOT TOPU30HTAIBHBIC CUIIBI 1, TPWKUMAOIINE 3aTOTOBKY K OOKOBBIM TO-
BEPXHOCTAM PEXYIIEr0 UHCTPYMEHTA. DTH CUJIbl IPU CMELIEHUU PEeXYIIEro WH-
CTPYMEHTa OTHOCUTEJIBHO 3arOTOBKHU CTJIAKUBAIOT MMOBEPXHOCTDb, 00pa3ys OJyecTsi-
U MOSCOK Ha MOBEPXHOCTHU Cpe3a.
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Puc.7 — cxema neiicTBUS CUJI MOJIOXKEHUS (@) U IMOJIOKEHHUS CKaJIBIBAIOIIEH Tpe-
uHbI (0) MpU OTpe3Ke.

Kak Tonpko OyJeT NOCTUTHYTa npedesibhasa BelInYuHa AeQOopMaluu B CIOSIX
3arOTOBKH, PACIOJIOKEHHBIX BOJIM3M OT PEKYIIMX KPOMOK, MOCIEIHUE pa3pylia-
10TCSL, 00pa3ys TPEUIMHbI, OBICTPO PA3BUBAIOIINECS B TOJIIIMHY 3arOTOBKHU.

bnaronaps packnuHuBaromeMy nerictsuto cui P u T oOpa3zyromasics TpemuHa
HECKOJIbKO Pa3BOpavyMBaEeTCsl K CBOOOAHOM MOBEpXHOCTH. CIAUSHUE 3TUX TPEILIUH B
pa3JIeaUTENbHBIX ONIEpaALUIX 0€3 CHATUS CTPYKKHU U 3aBEPILIAET MPOLECC OTACIICHUS
OJIHOM 4aCTH 3arOTOBKHU OT APYTOM.

Taxum obpazom MPoIEcC OTACICHHS OAHOM YacTH MeTauia OT JPYro MOKHO
pacwieHuTh Ha oTnaenbHble cTtaauu (puc. 8). B nauane nepeoii cmaouu orpesku
iacTuyeckas aedopMaiusi cocpejoToueHa y pabounx kpomok Hoxeil. [lo mepe
CMBIKaHUSI HOXKEW OYaru IiacTUYecKou nedopmainuu yBeTUYUBAIOTCS U B KOHIIE
KOHIIOB CMBIKarOTCA (puc. 8, a).
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Puc. 8 - Craauu nporiecca oTpe3Ku

Bmopaa cmaousa naunHaeTcs Ipu HEOOPATUMOM CMEUIEHUU OAHOW YacTH JIU-
CTa OTHOCHUTENBHO Apyroi (puc. 8, 6). B 3ToT MOMeHT 0Opasyercs riaakas O6J1ecTs-
1asi MOBEPXHOCTh, CTJIAXKEHHAs! CHUJIaMU TPEHUSI, HANPaBJICHHBIMU BJOJIb OOKOBOM
ITIOBEPXHOCTH HOXKEH.

[To Mmepe cMmbIkaHus HOXKEH cTeneHb AedopMalui yBEIUYUBACTCS U KOTJa pe-
CYpC IUTACTUYHOCTH OYET ucUepaH, HAUMHACTCS mpemvbsa cmadus OTPE3KH — M0-
SIBJICHHE TPEUIUH CKAJIBIBAHUS W pa3pyllieHHWe MeTalljia, 3aBepIIaroiieecs OTese-
HUEM OJIHOM YacTH JHCTa OT Jpyroit (puc. 8, B). Pa3zpymienue metamia (ckaibiBa-
HUE) OIMEepex)aeT BHEAPECHHE PadOUYUX KPOMOK HOXA B JIHCT, MOATOMY TPEIIUHBI
Ha3bIBAIOT ONEPEHCAIOUUMU MPEUSUHAMU CKATTBIGAHUAL.



OpnHako cIusHUE TPEITUH MOXET MPOU30NTH HE PU BCEX YCIOBUAX NehopMu-
poBanus (puc. 70).

Ecnu npuHATH, 4TO TPEIIMHBI UMEIOT MPAMOJIUHEIHYI0 00pa3yIolyl0, HaKJIOHEeH-
HYIO TIOJT YTJIOM [3 K OCH HHCTpyMeHTa (puc. 70), a TIyOMHY BHEAPEHUSI PEeKYIIEH KPOMKH
JI0 TTOSIBJICHHSI TPEIMHBI 0003HAYUTH Yepe3 N, TO BeH4yrHa 3a30pa MEKIY PEKYIIIMHA HH-
cTpyMeHTaMu Z, 00eCleyuBaIoIero CIUsHUE TPEIIMH, UAYIUX OT PeXYIIUX KPOMOK,
CMoxeT ObITh HalileHa U3 MPOCTOM TeOMETPUYECKON 3aBUCUMOCTH

z=(s-h)tgp

rzie S — TOJIIIMHA 3aTOTOBKH.

AHanu3 GopMyIIbl MOKA3BIBAET, UTO Zonr YBEIUUYHUBACTCS C YBETUUCHUEM S M YMEHbIIIE-
HUEeM h (4eM MSrde MeTall, TEM Zonr MECHBIIIE).

Kak noka3zanu onbIThl, CpeiHAs BeIMUMHA yria 3 konednercs oT 4 1o 6°, ymeHblIa-
SCh C YBENTMYCHHEM MPOYHOCTHBIX XapaKTEPUCTUK MaTepHalia 3aroToBKU. B To e Bpems
riyOuHa BHeApeHus h 1o mosiBnenus TpemH konediercs ot 0,1 mxo 0,5 TonmuHb 3aro-
TOBKH, YBEJIMUMBAsCh C YBEINYCHUEM IJIACTUYHOCTH MaTepuaa 3aroTOBKH (C YMEHBIIIe-
HUEM MPOYHOCTHBIX XapaKTEPUCTHK).

C yuyeToM MpHUBEACHHBIX JAHHBIX MOXHO CJENaTh BBIBOJ, YTO MUHUMAJIbHASI BEJIH-
YHHA 3a30pa, 00eCTIeYNBAIONIasl CITUSHNAE TPEIINH, pa30MBAIOIIMXCS OT PEXKYIIUX KPOMOK,
YMEHBIAETCS C TMOBBIIIEHUEM TUIACTUYHOCTH IITAMITYEMOTO MeTajuia (C yMEHbIICHHEM
MPOYHOCTHBIX XapaKTEPUCTHUK).

Munumanshulil 3a30p, odecneuusarOWuil co8nadenHue mpewun 6 pazoeiu-
MeIbHBIX OnePayuax, Ha3vlearn ONMUMATbHBIM 3A30pOM. Y MEHBIIECHHE 3a30pa
10 CPABHEHUIO C ONTUMAJIbHBIM 3HAYEHUEM MPUBOAUT K TOMY, UTO TPELIUHBI, pa3-
BUBAIOIIMECS OT PEXKYIIUX KPOMOK, HE BCTPEYAKOTCS U IIOBEPXHOCTH Cpe3a MoJryya-
€TCs PBAHOM C MOSICKAMU JIOTIOJTHUTENBHBIX CPE30B MEPEMBIUECK MEKIY TPEIIMHAMHU

(puc. 9).

Puc. 9 — PacnipocTpanenue TpemuH Ipu MajioM 3a30pe
[Tpu yBenmuyeHnn 3a30pa OTHOCUTEIHHO ONMTUMAIBHOTO TPEUIMHBI MO-TIPEK-
HEMY CIIMBAIOTCS, OJHAKO TPY STOM BO3pACTaeT HAKIIOH TIOBEPXHOCTH Cpe3a K OCH
(pa3HuIIa B MOTIEPEYHBIX Pa3MepPax 3arO0TOBKH MJIM OTBEPCTHS ), @ TAK)KE YBEIHMUNBA-
IOTCSl UCKa)KE€HUS, BBI3BAHHBIE JEMCTBUEM MOMEHTA (Tak Kak IJIedo, Ha KOTOPOM
JEHCTBYIOT CHJIbI, YBEJTUUUBACTCS C YBEJIMUEHUEM 3a30pa).

PaccMoTpeHHbIe CTaiuu OTPE3KU XapaKTepU3yIOTCs BUAOM OOKOBOI MOBEPXHO-
ctH oTaeiaeHHOM yacTh Metasua (puc. 10). 3ona | npeacrasisier coboit CKpyTiicH-
HYIO0 yacTh Jucta. HeoOpaTumoe ckpyrieHue npou3oluio B pe3yjbTaTe TOro, YTO
CJIOM MeTaljia, TpaHUYalie C MOBEPXHOCTHIO pa3ienaeHus (IUPUHON MOPsIJIKa €To
TOJIIINHBI ), 0XBaUEHBI TUIACTUYECKON JeopMaiueil, KoTopasi U3MEHSETCS OT HyJIe-
BOTO 3HAYCHHUS HA BHEIIHEH TPaHUIIE CI0S O MAaKCUMyMa Yy TIOBEPXHOCTH pa3felie-
HUS, IPUYEM HHTEHCHBHOCTH ATOT0 M3MEHEHHS MPOUCXOJIUT MO CTETICHHOMY 3a-
KOHY. 3ona || — 310 OnecTsas NOBEPXHOCTh, CIIIAXKEHHAs CUJIaMU TpeHUs. 30Ha



11 mpeacraBnsieT coO0i MOBEPXHOCTh CKOJIa, 0OPA3YIONIYIOCS B PE3yJIbTaTe BO3-
HUKHOBEHUS U PA3BUTHS TPEUIUH CKaJIbIBaHUA. TPEIIUHBI CKATbIBAHHSI HATIPABIICHBI
I0JT OTIPEJICJICHHBIM YTJIOM [} K TUIOCKOCTH JINCTA, HA3bIBACMBIM €CTECTBEHHBIM yT-
JIOM CKOJia, 3HAYEHHE KOTOPOTO 3aBUCUT OT (PU3HKO-MEXAaHHMUECKHX CBOMCTB Me-
Tajia. ITOT Yyroy coctaBisieT 4—o6°.

B 3aBHCcHMOCTH OT 3a30pa MEXTy HOKaMH Z W TTyOWHBI TPOHUKHOBEHUS HOXKA
B TOJIIY MeTa/uia h Kk MOMEHTY Havajia pa3pylmieHUs] TPEIIUHBI CKaJTbIBAaHUS, Uy~
IIMe OT pabOYrX KPOMOK BEPXHETO M HIKHETO HOXKEH, MOTYT MPONTH MapajuIeIbHO
(puc. 3.4, a) wim HaBcTpeuy aApyr Apyry (puc. 3.4, 6). B nociaeanem ciyuae 3a30p
MEXTy HOKaM# OyJIeT ONTHUMAIIbHBIM, TaK KaK IPH 3TOM MOBEPXHOCTh CKOJIA IOy~
yaeTcsi Hanbosee riaakoil. CkajlblBaHWE HAYMHAETCS B TOT MOMEHT, KOTJa HOX
BHEJIPUTCS B JIUCT Ha ONpEACICHHYIO IITyOuHy h, 3aBucsiyo ot Gpu3nko-MexaHu-
YEeCKUX CBOMCTB METaJlla M €ro TOJIIMHBL [yOuHa h ycraHoBieHa skcriepuMeH-
TaTbHO M M3MeHseTcs B mpeaenax ot 0,2 mo 0,8 TommuHbl MeTaa S, 4eM MArde
MeTasut, TeM h Goibiie
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Puc.10 - bokoBast MOBEpXHOCTH OTAEIIEHHOW YaCTH METAIIA
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Puc. 3.4. CxeMa pacroyiioKeHHs TPEIINH CKaJlbIBaHHs

OTHoOcHTe IbHAS BBICOTA OJIECTSIIETO Mosicka h/S 3aBHCHUT OT poja marepuaia
3arOTOBKH U CKOPOCTH JehopMHupoBaHMs. 3HAUCHHUE OTHOIICHUS h/S MOXKET OBbITH
OTPEICNICHO MO AMIIUPUUYECKUM 3aBUCUMOCTSIM, OJIHA U3 KOTOPBIX i ctanu O8km
(mpu o, = 300 MIla) umeer Bun [18]: h/s = 0,76 — 0,035s — 0,0014n, rone n —
YHUCIIO XOA0B Ipecca B | MuUH.

[IpakTH4eCKu ONTUMATBHBIN 3230 Zonr ONPEACIISIIOT MO IAHHBIM, MOJTYYEHHBIM
Ha OCHOBAHUU SKCIIEPUMEHTOB U OIbITa pabOThI EPEAOBBIX 3aBOJIOB. {7151 MsTKOM
CTaJIM ONTUMAJIbHBIN 3a30p M3MEHSAETCS B 3aBUCHMOCTH OT TOJIIIMHBI MeTajia, OT
0,02 (mpu tonmuue metaiuia 0,25 mm) 10 0,82 MM (ipu TonnmuHe MeTaia 12,5 mm).
OpHUEHTUPOBOYHO MOKHO CUHUTATh, YTO MPU TONIMMHE MeTama S < 4 MM
Z,=(0,03+0,06) mm.

[To nanubM pupmel ERFURT , pu oTpe3ke Ha KpUBOIIUITHBIX JTUCTOBBIX HOXK-
HUIIAX C HAKJIOHHBIM HOKOM ONTHUMAabHBINA 3a30p paBeH 1/30 TommuHbl oTpe3ae-
MOTO JIUCTA.



Heooxo0umo ommemumap, 94TO NIPU OTPE3KE JEHCTBUE MOMEHTA BBI3BIBAET
IOBOPOT OTJIEbHBIX YAaCTEW 3arOTOBKH OTHOCUTENBHO JIMHUU OTPE3KH; BEIMUMHA
IIOBOPOTA OTPaHUUYEHA U JJOJIKHA ONPEJEISTHCSI pABEHCTBOM MOMEHTA CUJI pe3a-
HUs P 1 peakTUBHOTO MOMEHTA, 00pa30BaHHOTO JaBJICHUEM 3ar0OTOBKHU Ha OOKO-
BbI€ NMOBEPXHOCTH pexyiero nucrpymenTa N. IIpu BeipyOke u mpoOMBKE MOMEHT
CHJI Pe3aHUs BbI3bIBAET POTUOBI B OTAEIAEMON U OCTAIOLIEICS HA MaTpUILIE Ya-
CTSIX 3arOTOBKH, BEJIMUNHA KOTOPBIX TAK)KE OMPEEIIAECTCS PABEHCTBOM aKTHBHOI'O
U PEaKTUBHOI'O MOMEHTOB. P€aKTUBHBI MOMEHT B JaHHOM cilyuyae OyaeT o0pa3o-
BaH HE TOJIbKO MOMEHTOM CHJI, BbI3BAaHHBIX JaBJICHUEM 3arOTOBKM Ha OOKOBBIE MO-
BEPXHOCTH MHCTPYMEHTA, HO U MOMEHTAMH CHJI, BOZHUKAIOIUX B U3rM0AEMbIX Ya-
CTSIX 3aTOTOBKH.

W3noxeHHOEe OTHOCUTENBHO Tpoliecca Ae(opMUpOBaHUS 3aTOTOBKHU B pa3/Ieiv-
TEJIbHBIX ONepalnuax 0e3 CHATHUS CTPYKKU MO3BOJISIET MEPEUTH K U3YUEHUIO CHJIO-
BbIX yci0BUH nepopmupoBanus. [Ipu oTpe3ke BOZHUKAaET N3rudaromuil MOMEHT M,
PaBHBIN MPOU3BECHUIO CUJIbI, IPUIIOKEHHON K HOXKY, Ha IJIEY0, HECKOJIBKO 0OJIb-
1iee, 4eM 3a30p Z MEKIy HOXKaAMU:

M = aPl,
roe a > 1.

N3rubaromuii MOMEHT BbI3bIBA€T IIOBOPOT OTPE3a€MOM 3arOTOBKH, YTO B CBOIO
ouepe/b BbI3BIBAET BOZHUKHOBEHHUE paciuparoiux peakuuii N Ha 00KOBBIX TOBEpX-
HOCTSIX HOxel (puc. 3.1). [ns ycTpaHeHHs BO3MOXKHOCTH MOBOpPOTa JUCTa (WU
IpPyTKa) B IPOLIECCE OTPE3KH MPETYCMOTPEHO NPHKUMHOE YCTPOWCTBO, CO3/a-
forlee cuiy npmkuMa Q. 3HaueHus OOKOBBIX pacmuparonmx peakiuii N coctas-
JSI0T: 1pu oTpeske 0e3 npuwxkuma aucta N=0,18+0,35, npu oTpeske ¢ nprxUMoOM
N=0,1+0,2 nedopmupyromiero ycunusi P. [log neiictBuem peakiuid N 3a30p Mex1y
HOXKAMH Z YBEJIUYMBAETCS, YTO YXYJUIAET KAUeCTBO MOBEPXHOCTU CpPEe3a, CHUKAET
TOYHOCTh Pa3MEpOB JI€Tajl. Y CTAaHOBKA MPOTUBO-OTKUMA B IITAMIIE JJI1 OTPE3KH
yCTpaHseT YKa3aHHbIE HEJOCTATKH.
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Cxema neicTBUS CUJI TIPU OTPE3KE



0mpe3l<a HA HOJICHUUAX C 6036DAMHO nocmynamesibHbImM osudICeHUEM HOdicell

[To xapakTepy NBUKEHHUS pabO4YMX OPraHOB HOKHUIIBI IS OTPE3KH MeTalljia Mo/I-
Ppa3aEIAI0TCS HA HOKHUIIBI C BO3BPATHO-TIOCTYMATEIbHBIM U BPaIllaTeIbHBIM JIBU-
J)KeHHEM HOXKEH.

Ho>XHUIIBI ¢ BO3BpaTHO-TIOCTYIIATEILHBIM JIBUKEHUEM HOXKEHM BBIITYCKAIOTCS C
MEXAHUYECKUM M TUAPABIWYECKUM IPUBOJOM. B 3aroTOBUTENBHBIX OTACIECHUSIX
MIPECCOBBIX IIEXOB I OTPE3KH JMCTOBOTO METAJLTONpOoKaTa ToiamuHon g0 10—12
MM Han0oJiee MUPOKO MPUMEHSIOT HOKHHITBI C MEXaHMYECKUM TIPUBOIOM (KPHUBO-
IIUITHBIE C HAKJIOHHBIM HOKOM ), 1711 OTPE3KH TOJICTOJIMCTOBOIO MPOKATa TOJIIUHON
10 40 MM — ¢ TUJIPaBIMYECKUM MPUBOJAOM W HAKIIOHHBIMU HOXKaMH Pa3IMYHON
(b opMBI.

[Ipr HAKJIOHHOM PACIIOJIOKEHUU BEPXHETO HOXKA OTPE3Ka MPOUCXOJIUT MOCTE-
MIEHHO, HA OTJAEJIbHOM YYacTKE JINCTA, MOITOMY OJJTHOMOMEHTHOE YCHJIME OTPE3KU
CYIIECTBEHHO MEHBIIE, YeM MpH MHapauieIbHOM PacIojioKeHUM Hoxkeil. Kpome
TOT0, CTATUYECKOE MPHIOKEHHE HArpy3KH K pabodyuM KpoMKaM HOKEH Croco0-
CTBYET MOBBIIICHUIO UX CTOMKOCTH.
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Puc. 3.5. KpuBolumHble HOKHUIIBI C HAKIIOHHBIM HOXKOM (@) 1 popma morie-
pPEYHOTO ceueHust Hoxel (0)

VYros HakJIOHAa BEPXHETO HOXKA Y JOJDKEH ObITh CAMOTOPMO3SIIUM, T. €. TAKUM,
MIPU KOTOPOM HCKJIHOYAETCS BO3MOKHOCTh EPEMENIEHHUS JINCTA B TOPU3OHTAILHON
IUIOCKOCTH B IpOLECCe OTPE3KH. B 3aBHCMMOCTH OT TOJILIMHBI JIMCTA €ro IPUHU-
MaroT PaBHBIM 2—6° (4eM TOJIIIIE JUCT, TEM Yo y 6omblie). i npenynpexaeHus
ONPOKUABIBAHUSA JIUCTA MIPU OTPE3KE B KOHCTPYKLIMK HOKHHI] IPETYCMOTPEHA TIPU-
KUMHas Oanka (MoJI3yH) ¢ MPUBOJIOM OT TJIABHOTO Balia.

['maBHBIE TTapaMeTpbl HOXKHUIL: HAUOOJBINAS JJIWHA U TOJIIUHA OTPE3aeMOro
matepuana. Cormacao 'OCT 6282—88 nanbonpmas JliimHa MaTepuaia, oTpesae-
MOT'0 Ha HOKHHIIAX C HAKJIIOHHBIM PACIOJIOKEHUEM HOXKEM, MoxkeT nocturatb 4000
MM TpU HauOoJIbIeH TonmuHe — 40 MM, IPH YCIOBUH, UTO €r0 BPEMEHHOE COIPO-
tuBsieHue o, <500 Mlla. B Tom cayuae, korna o,>> 500 MIla, HauGosbInyto TOJI-
HIMHY OTPE3aeMOT0 JIHCTa (MM) MOKHO OIIPENENUTh, UCTIONIb3Ysl YCIOBUE HEU3MEH-
HOCTH 3aTPAauyrMBaEMOro YCUJIHUS OTPE3KHU, MM:

s, =5,/500/ o, . (3.2)

Ycuire OTpe3Ku Ha HOKHULAX C HAKJIOHHBIM PacCIIOJIOKEHUEM HOxen, MH;
2
P.=s"-0,/(2t9y), (3.3)
Ota (dopmyna moydeHa M3 yCJIOBUS MOCTOSHCTBA IUIOMIATX Cpe3a. A IUIOIMaIh



cpe3a MojydeHa U3 yCIOBHS, YTO B KXl MOMEHT OTPE3KH CPE3aeTCsl M0 h
F=Is/2, npubarkeHHO MpUHsATas paBHOM MIomaay Tpeyrojipuuka abc (puc. 3.6).
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Puc. 3.6. CxeMa K onpeeNIeHUI0 YCHIHNS OTPE3KU Ha HOKHUIAX C HAKIIOHHBIM
HOXOM

Tak kak |= s/tg y, cpesaemas mnomans nucra F=s%2-tg y. Eciu cunrats, 4ro
YCHJIME OTPE3KU PaBHO MPOU3BEAEHUIO TUION[aan F Ha conpoTUBIEHUE CPE3Y Op, TO
MOCJIE UCIIOIB30BaHUs MOJYYEHHBIX 3aBUCUMOCTEeN nosryduM Gopmyay (3.3). C yue-
TOM MPUTYIUICHUS pabOYuX KPOMOK HOXEH M KO3(P(PUIHMEHTA (» YCUIIUE OTPE3KH
OyJieT paBHO

P=wP; (3.4)

rie w = 1,1 +1,3, a P; onpenensercs nmo popmyne (3.3).

Ha conpoTuBienue cpesy oggp a, CICIOBATEIbHO, U HA YCUIINE OTPE3KU OKa3bl-
BAIOT BIUSIHUE (PU3UKO-MEXaHUYECKHE XAPAKTEPUCTUKH OTPE3aeMOro MaTepuala,
3HAUEHHUE 3a30pa MEX]y HOXKaMH, CKOPOCTh Je(OpPMHUPOBAHUS, YCIOBUS TPEHUS U
np. C yBelMYEeHHEM MPOYHOCTH U C YMEHBIIEHHWEM IUIACTUYHOCTH Marepuaia, a
TaK)Ke€ C YBEJIMUEHUEM CKOPOCTU Je(POPMUPOBAHUS Op BO3PACTAET; C YBEIUUCHUEM
3a30pa MEXAY HO)KaMH — YMEHBIIIAETCS.

ConpoTuBIIEHHE Cpe3y ONPEAENSIeTCs] Ha OCHOBAaHUU 0000IIEHUs SKCIIEPUMEH-
TaJbHBIX JAHHBIX 0 CHEIUATLHBIM TaOIUIIaM, COCTaBICHHBIM JIJIS1 Pa3TUIHBIX JIH-
CTOBBIX METAJUIOB B HArapTOBAaHHOM U OTOXCKEHHOM COCTOSIHUH, a TaKXKe JJIs pas-
JUYHOTO POJiIa HEMETANIMYECKUX MaTepHalIoB (CIOUCThIE W BOJIOKHUCTBIE IIa-
CTHMKH, KOa, KapToH u np.) [11, 18]. Conporusnenue cpesy o, NPUOIMKEHHO MO-
KeT ObITh OTpEeNIeNICHO KaK (PYHKIUS BPEMEHHOTO COMPOTHUBIEHUS o5 Hampumep,
JUISL TUCTOB U3 YTIAEPOAUCTBIX cTanen o,=(0,7+0,8) 0.

[Ipu oTpe3ke Ha HOKHUIIAX C HAKIOHHBIM HOXXOM MOXET MPOUCXOUTH U3TUO
(3akpy4HBaHUE) MOJIOCHI BOKPYT CBOEH ocu. Uem OoJibiiie yrojl HAKJIOHAa BEPXHETO
HOKa K MEHbIIIEC ITUPUHA TOJIOCHI, TeM U3TUO OoJbiie. B CBsI3u ¢ 3TUM y3KHE T0-
JIOCBL, IIUPUHA KOTOPBbIX MeHbIIE 50—60 MM, OTpe3aTh HA HOKHUIIAX C HAKJIOHHBIM
HOKOM HellesiecooOpa3Ho. Ecnu TpedyeTcst moJyduTh y3KYIO MOJIOCY, OTPE3KY BbI-
MOJIHAIOT Ha HOXHUIAX C napaiieivHulM pacnonodcenuem Hoocet (y = 0). ns
ATOTO CIIy4dasi yCUJIUE, OTPE3KH

P=wBs og. (3.5)

[Tpu pa3pes3ke Ha HOKHHUIIAX ¢ HAKIIOHHBIM HOKOM ToTiepeyHast cuia P Ha ycTa-
HOBHUBIIICHCS CTAJMU TPOIECcCca U3MEHSCTCS HE3HAYMTENbHO (pHC. 3.7, KpuBas a).
Ha sTtom ocHoBaHuM GopMyIy A onpeneiaeHus padoTel AeopMUpOBaHus A TIpu
pa3pe3Ke MOKHO MPEACTABUTH B ciaeAyronieM Buae (k/x):



A = P-HI1000. (3.6)
VYuutbiBas, 4To corjiacHo puc. 3.5, a H = L-tg y, bopmyna (3.6) npumMeT Bu:

ALty (3,6a)
1000

[Ipu pa3pe3ke Ha HOXKHUIIAX € ApaIUIEILHBIMU HOXAaMU yCUine P UHTEHCUBHO
BO3pACTAET U JOCTUTAaET MAaKCUMYMa, MTOCJI€ Yero yMeHblaercs (cM. puc. 3.7, Kpu-
Bas 0).

[Ipu pa3peske 0JIMHAKOBBIX JUCTOB padoTa aehOopMHUpPOBaHUS, XapaKTepusye-
Mas TUIOHIA/IbI0 TUarpaMM «a» u «6» (KpUBBIMH pabodeil Harpy3ku), IpuOIU3U-
TEJIbHO OJJMHAKOBA, OJHAKO B CIIy4ae a YCUJIUE Pa3pe3KH MEHBIIIE, UEM B CiIydae O.
B cBsi3u € 3TUM MOIIIHOCTH MPUBOJIA HOXKHUII C HAKJIOHHBIM HOXXOM MEHBIIIE, YEM
HOXKHUII C TapaJUIeIbHBIMUA HOXaMHU. [[pakTH4ecKH yCTaHOBJICHO, UTO B CBSI3U C U3-
TUOOM JICTOB MPHU OTPE3KE Ha HOKHUITAX C HAKJIOHHBIM HOKOM 3aTpayrBaeMas pa-
6ota nedopmupoBanus Ha 10—15 % Oosnblie, yeM mpu pa3pe3ke Ha HOKHHUIAX C
napasuieIbHbIMU HOKaMHU.

[Ipu oTpe3ke Ha HOXKHUIIAX C HAKJIIOHHBIM HOXXOM IIHUPHUHY MOJIOC U IITYYHBIX
3aroTOBOK, a TAaK)Ke MapaiyIeIbHOCTh UX CTOPOH 00ECIEYMBAIOT YIIOPAMHU, YCTaHOB-
JICHHBIMH HAa CTAHUHE HOXKHUIL U PETYIUPYEMBIMU CIIELIMAIBHBIM YCTPOHCTBOM.

PaGoTa nedopMupoBaHusi MOKET OBITH TAK)KE BBIYHUCIICHA, €CIIM U3BECTHA TLIO-
1a/1b, OTPAaHUYCHHAS! KPUBOM pabouei Harpy3KH, onpeesseMas IIaHUMETPUpOBa-
HUEM, WJIA U3BECTEH KOA(P(UIIMEHT 3aroIHEHUsI KPUBOM pabouell HAarpy3Ku A =
P.y/Ppax, THE Py — OTHOLIEHME MITOIIAAN KPUBOU pabouell Harpy3ku K X0y HOXa
(TommmHe 3aroToBKH). B 1aHHOM citydae paboTta nedopmMupoBaHus paBHa

A = A Pmax’s. (3.60)

CornacHo 3KCIEepUMEHTaIbHBIM JaHHBIM TIpu $>2 MM A=0,75+0,55; npu s=2+4
MM 4=0,55+0,45 u ipu >4 mm 1=0,46+0,30. bonbIiee 3HaUeHNE A Ha3HAYAIOT J1JIS
HanOoJIee TOHKUX U MSTKUX, MEHbIIIEEe — JIJI1 TBEPJIbIX U 00JIee TOJICThIX METAJIOB
[10]. Ilomepeunble ceyeHUs YETHIPEXCTOPOHHUX HOMKEW HOMKHUIL IIOKA3aHbl HA PHUC.
3.5, 0. Hox c nepennum yriom a=4° mpuMeHseTCs JJIsl OTPE3KU JINCTOBOTO MeTalia
TONIIUHON MeHee 4 MM, ¢ yriaoMm o=0° — [Jisi OTPE3KH TOJICTOJIUCTOBOIO METasa.
[Tpu nmune Hoxeit 6osee 600 MM UX JENAIOT COCTaBHBIMU JIJIs1 OOJIETYEHUS TEPMU-
YeCKOM 00pabOTKH M BOBMOKHOCTH 3aMEHBI OT/ICJIBHBIX CEKITUI HOXKa.
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Puc. 3.7. N3meHeHue paboueld Harpy3ku Npu OTpe3Ke Ha HOKHUIIAX:




@ — C HaKJIOHHBIM HOXKOM; 6 — C TIapaJuIeTbHBIMU KOXKaMH

Ecnu oguH BUJT HOXKHUIL C HAKIIOHHBIM HOXKOM — 8UOPAYUOHHbIe HOKHULIBL. Y
ATUX HOKHUI] HUKHUM HOXK 3aKPEIUICH HAa CTAHUHE HETIOJBUKHO, & BEPXHUN — CO-
BEpIIaeT BO3BPATHO-TIOCTyNAaTeNbHOE (BUOpHpYIOLEe) ABUKEHHUE, MepelaBaeMoe
€My OT CHEHUAIBHOTO KYJauKOBOr0 MexaHu3Ma, copepiiaromero 1200—2500 xo-
0B B MUHYTY (puc. 3.8). Bubpannonubsie HOXKHUIBI IPUMEHSIOT, TJIaBHBIM 00pa-
30M, JUJISl BBIPE3KU KPUBOJIMHEWHBIX KOHTYPOB (BHEIIHUX M BHYTPEHHUX) C pajuy-
camu cKpyriieHus Ha MeHee 12—15 mM. TonmuHa Beipe3aeMoro Meramia 0OObIYHO
HE NPEBBIIIAECT 3 MM, TOYHOCTh Pa3MEPOB BBIPE3aHHBIX 3arOTOBOK (MJIM JI€Tajei)
COOTBETCTBYET 16-My KBAIMTETY. YTOJ CTBOPA HOXKEM BUOPALIMOHHBIX HOXKHHUIL CO-
ctaBisieT 24— 30° (6oJibllle CAMOTOPMO3SIIETO), BCICICTBUE YETO JIUCT MOACTCS

K HOXaM IIPUHYAUTCIIBHO. XOI[ HOKHHII USMCHSCTCS B IIPCACIax 2—4 MM.
A-A

24-30°
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Puc. 3.8. BuOpanmoHHble HOKHHIIbI

Oco0EeHHOCTh HACTPOWKHU BUOPALIMOHHBIX HOXKHUIL 3aKJIFOYAETCS B TOM, 4TO Ie-
PEKpBITUE HOXKEW OTCYTCTBYET, a 3a30p MEXAY HOXKaMu OOJbLIE ONTUMAIbHOIO
(0,2—0,25 tonmuHbl MeTaJ1a). DTO 00ECIeYnBaeT BO3MOXKHOCTh TOBOPOTA 3aro-
TOBKHM OTHOCHUTEJILHO pabouMx KPOMOK HOXEH B Mpollecce BhIPE3KU KPUBOJIMHEH-
HBIX KOHTYPOB.

K unciy HegocTaTkoB BUOPALIMOHHBIX HOKHUI] IO CPABHEHUIO C TMIIBOTUHHBIMU
HY>KHO OTHECTH OBICTpPOE U3HAIIMBAHUE HOXKEMH, a TaKkKe 00pa30BaHUE 3ayCEHLIEB U
3apy0OOB M0 KOHTYPY BbIPE3aHHOM 3aroTOBKH. OOBIYHO 3arOTOBKH IMOCJIE BBIPE3KU
HAaOMPAIOT B MAYKW M JOMOJHUTENBHO (Dpe3epyroT Mo KOHTypy. BuOpaunoHHble
HO>KHHIIbI IPUMEHSIOTCS TOJIBKO B MEIKOCEPUIHOM MPOU3BOICTBE BCIEICTBHE HU3-
KOU MPOU3BOAUTENBHOCTH.

Hoxu paccMOTpEHHBIX HOXKHULL JUTsl OTPE3KK HU3KOYTIIEPOIMCTOTO IpoKaTa
PEKOMEHAYETCSI U3TOTOBIATh U3 UHCTPYMEHTaIbHOU cTanu Y8A u Y10A, nus ot-
PE3KM ITpOKaTa MOBBIIIEHHON MTPOYHOCTH — U3 cTajerd X12M wunu ee 3aMeHuTe-
1eit. X6B®. TrepmocTh HOXEH MOCie TepMudecKoit o0paboTku nomkHa 061t HRC
= 58-+60.

Tak Kak Ipu OTpE3Ke pa3/esIEHue 3arOTOBKM HA YaCTH OCYILECTBIIAETCS 110
HE3aMKHYTOM JIMHUH, TO OOKOBBIE YCUJIHS, BOSHUKAIOIIUE ITPH OTPE3KE, MOTYT
YPaBHOBEUIMBATHCS TOJIBKO BHEITHUMH CUJIAaMU, IPUIIOKEHHBIMU K paboueMy UH-
CTPYMEHTY.



PaccmoTpum, kakue ¢hakToOphl BIUSIIOT HA BETUYHHY OOKOBBIX YCHIIHM, BO3-
JEWCTBYIOIIMX HA TOBEPXHOCTH HOKEW B HAIIPABIICHUH, IEPIECHANKYISIPHOM K
YCWIHIO pe3aHusl IIPH OTpe3ke 0e3 MpuKruMa.

Yeunue T, Bo3elCTBYOIIEEe Ha OOKOBBIC OBEPXHOCTH HOXKEH (puc. 15, a),
MOKET OBITh OIPEAEIICHO U3 YCIOBUS PABEHCTBA MOMEHTOB, CO3/JaBA€MbIX YCUIIH-
samu pe3anus P u 6okoBbiMu yeunusamu 7. Tlonoxxum, 4To HOpMalibHbIE HaIpsiKe-
HUS Oy HA KOHTAKTHOM MOBEPXHOCTH Y pabOYMX TOPIIOB HOXKEM BO3pacCTarOT 110
Mepe MPUOIMKEHUS K PeKYIIEH KPOMKE 10 JIMNHEHHOMY 3aKOHY, & HOPMaJIbHbIE
HaANPsDKEHUsS! 0, pABHOMEPHO paclipe/ieeHbl o IiTyOuHe BHeApeHus x. Toraa
yCIIOBUE PABEHCTBAa MOMEHTOB MOKET OBbITh 3aIIMCAHO B BUJIE
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s (3.7)

T=

r7e y — JAJIMHA KOHTAKTHOM 30HbI MOJ1 TOPLIOM HOKEM.

Bo3spacTtanue HanpskeHU OT HyJ sl O MAKCUMYyMa Ha TMOsICKE CMATHS Y pe-
KYILEeH KPOMKH HATJISAHO MOATBEPKIAETCA MU3MEHEHUEM YHCTOThI IOBEPXHOCTH B
30He cMsTuA (puc. 15, 6) u sABIsAETCS CIEACTBUEM U3rHba 3aroTOBKU U 00pa3oBa-
HUS YTSKUHBI BOJIM3HM ITyaHCOHA.

N3 hopmynsl (3.7) BugHO, uTo O0KOBOE yemiue T yBeInunBaeTcs ¢ yBeaude-
HUEM 3a30pa MEXIY PEXKYIIUMU KPOMKAMH Z, yCUus AepopMHUpOBaHus P 1 mu-
PUHBI KOHTAKTHOM 30HBI Y. 3aMETUM, YTO IHPUHA KOHTAKTHOU 30HBI ) 3aBUCUT OT
ycwust 1e(opMUPOBaHUS U YBEIIMUMBAETCS C BO3PACTAHUEM TTOCIIETHETO.

[TompiTaemcst MPUOIMKEHHO OMPECTUTh IMIUPUHY KOHTAKTHOM 30HBI. BHE -
pEHUE PEXYIINX KPOMOK, 0OCOOEHHO B HAUaJbHBIX CTAAUSIX e(OopMUpOBaHUs, KO-
raa ovar aedopMaiu ToIbK0 GOpMHUPYETCs, MOKHO CPaBHUTH C BHEAPEHUEM B
MOJIyIPOCTPAHCTBO IIyaHCOHA, UMEIOILETO MIJIOCKUI TOpeEL.

[TpumeM, 9TO HANIPSDKEHHUE Oxmax BOJM3H peXyIeld KPOMKU PaBHO HAMPSDKe-
HUI0, IEHCTBYIOLIEMY Ha TOPIIE MyaHCOHA, BHEAPSIEMOrO B TOJYIPOCTPAHCTBO 0€3
TPEHUS IPU yIJIe TOBOPOTA XAPAKTEPUCTHUK Olah = T . TOrJa, UCIOJIb3Yys UHTETpall
ypaBHEHUH TUIACTUYHOCTH (MHTETpal ['€HKM), MOKHO ONPENIETUTh Oxmax U3 YPaB-
HEHUS

Oy = 2K(1+7) =4.140, (3.8 53)
CXOoJIHbIE 3HAYEHUS Oxmax NOJIy4eHbI Takke A. I'. JIMCMHBIM TTpU paccMoTpe-
HUU TIpoliecca BBIPYOKH U MPOOUBKH.

[Ipu nuHeiHOM yOBIBAaHUU Oy OT PEXKYILEeH KPOMKH YCUIIUE 1ePOPMUPOBAHUS
MOKET OBITh BBIPAXKEHO YEPE3 Oy

1
P= Eo-XMAX y=2.0704y

Kpome Toro, eciu npuHsITh, 4TO Ppyq = 0,808S, a B ypaBHenuu |(3.8 53) mis
MPUOJIMKEHHOTO yUeTa BIUSHUS YIPOYHEHUS 3aMEHUTh HATIPSDKEHHUE TEKY4eCTH



Os TIPEAEIIOM ITPOYHOCTH Oy, TO TTOCJIE HEKOTOPBIX MPE0Opa3oBaHUN MOXKHO TMOITY-
YUTh 3HAYCHUE MPUHBI KOHTAKTHOTO yuyacTka y = 0,385s.

[Tocne moacTaHOBKY HalWIEHHOTO 3HaYeHU ) B popmydy (3.7 52) momyuum
T_Z* 0.26s

s (3.9)

®dopmyina (3.9) mo3BoJisgeT MPUOINIKEHHO ONPEACIIUTh BETUIMHY OOKOBOTO
yerus 1.

bokoeoe ycunue T HECKOTBKO YMEHBIIIAETCS IIPU OTPE3KE C HPUNCUMOM .
JleCTBUTENBHO, B 3TOM CIIy4ae MOMEHT, CO3JaBacMblil CHIJION P ypaBHOBEINBA-
€TCs HE TOJIbKO MOMEHTOM OT CWJI 7 HO U MOMEHTOM, CO3JABAEMBIM YCUJIUEM MPH-
*Krma. B mepBoM npuOAMKEeHUN MOXKHO IPUHSTD, YTO ICUCTBUE MPUKKUMA TPUBO-
JUT K U3TU0Y 3aTOTOBKH, TPUYEM C HEKOTOPBIM MPEYBETMUYCHUEM MOYKHO CUUTATD,
9T0 HU3ruodarmuii MoMeHT M, = 1/6G.S°, T. . paBeH MaKCHMaJIbHOMY MOMEHTY,
€llle HE BBI3BIBAIOIIEMY IIJIACTUYECKUX AePopManiuii. B aTom ciiydyae ypaBHeHUe
MOMEHTOB IOJYYHUT BU]]
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[Mpunss, uto 65~0.865=P/S mocie HEKOTOPHIX MPEOOPA3OBAHUIN TTIOTYIUM
1

T=%+026P-=P~(+0.0)P
S 6 S

W3 Moay4yeHHOTO COOTHOIICHHS BUAHO, YTO HPUNCUM CYULECIEEHHO YMEHb-
wiaem 60koeoe ycunue. Ecivu npunsate, uro Z = 0,04S, To npu oTpeske 6e3 npu-
xuMma 7= 0,3P, a ipu otpe3ke ¢ npuwkuMoM 1= (), [4P,. CxonHble 3HaYeHUs1 OOKO-
BOT'O YCUJIMSI HECKOJIbKO MHBIM criocoOoM Obutn nosryueHsl A. . LlenukoBeiM u
JIp. aBTOpaMH.

[Ipu oTpe3ke Ha HOKHULAX C HAKJIIOHHBIM PACIIONI0KEHUEM PEXYILIMX KPOMOK
TOYKA MPWJIOKEHUS CUJIBI B TIPOIIECCE pe3aHusi OyAeT CMeUIaThCsl BIOJIb HOXKEH.
DT0, B CBOIO 04Yepe/ib, IPH OOJIBIION JUTMHE U HEAOCTATOUYHOM KECTKOCTH HOXKEH
OyZeT BbI3bIBAaTh Pa3HYIO BEIMUMHY UX IPOrubda, a, CieoBaTeNIbHO, U IEPEMEHHOE
(Mo nMHE HOXEM) YBeTMYEHUE UCXOAHOTO 3a30pa MEX1y HUMHU.



