Pa3znen 5. OcHOBBI pa3MepHOil 00pad0TKH 3ar0TOBOK JIeTaJiei
MAIlMH

3agaun u cnocoObl pa3MepHoii 00padOTKH. DKCITyaTallMOHHBIE CBOWCTBA MAIWH U
MEXaHMU3MOB B 3HAYUTEIFHOH Mepe ONPEACISIIOTCS TOYHOCTHIO W3TOTOBJICHUS JIETaleH,
Ka4ueCTBOM HUX pa6ormx HOBerHOCTeI\/’I. HOH TOYHOCTBHKO U3TOTOBJICHHUS ITOHUMAKT OTKIIOHCHUC
(GaKTUYECKUX TEOMETPHUYECKHX pa3MepoB U (OPMBI MOBEPXHOCTH (HEIJIOCKOCTHOCTB,
KOHYCOOOPa3HOCTbh, MEPEKOC U HEMEPIICHIUKYIIIPHOCTD OCEH | T. J.) OT MPEIebHbIX 3HAUCHHI,
YVKa3aHHBIX B  paboumx dYepTekax. KadecTBO  MOBEPXHOCTHM  XapaKTEpH3yeTcsl — ee
mepoxoBaToOCThIO, BEJIMYMHON ¥ 3HAKOM OCTAaTOYHEIX HaprDKeHI/II\/’I B IMOBCPXHOCTHOM CJIO€, €€
CTPYKTYPOH M XUMHUUECKHM COCTaBOM. TpeOoBaHMsI TOYHOCTH M KauyeCTBa HA3HAYAET KOHCTPYK-
TOp Ha OCHOBE OKCIUTyaTallMOHHBIX TpeOoBaHuid K pAetamu u  pekoMmeHmaumii ['OCTa.
HecoGOmonenne 3amaHHBIX TpeOOBaHWW TOYHOCTH M KadecTBa JIETald B IIpolecce ee
N3TrOTOBJICHUA MOXCET CTaThb HpI/IT-II/IHOI\/’I CHVDKCHHA OSKCINTyaTallMOHHBIX CBOI\/’ICTB, HAaJACKHOCTU
MallliH 1 UX IPEKIACBPEMCHHOI'O BbIX0OJa U3 CTPOA.

PaCCMOTpeHHBIG B MPEABIAYHIUX pas3aciiaX BBICOKOIIPOU3BOAWUTCIBHBIC W 3KOHOMHUYHBIC
criocoObl popMooOpa3oBaHMs JE€Talei METOJaMHU JINThsl, 00paOOTKU NTaBIIEHUEM U CIOCOOBI ¢
IMPUMCHCHUCM CBAPKH 110 CBOUM TCXHOJOTHUYCCKUM BO3MOKHOCTAM HEC B COCTOSTHHUU obecrieunTs
3aIaHHYI0 TOYHOCTHh, HEOOXOAMMYIO [UIi HM3TOTOBJIEHWS OOJBIIMHCTBA JETAICH MalluH |
MCXAaHU3MOB. HOBTOMy IMOJIYUYCHHBIC YKa3aHHbBIMM MCTOJaMU HU3ACIUA HCIOJIB3YIOTCA B
Ka4ecTBE 3aroTOBOK. OTH 3aroTOBKHA W3TOTABIMBAIOT HECKOJBKO OOJBIINX pPa3MEpPOB C
TEXHOJIOTHYECKUM INpuiyckoM. Hanuune npumycka 1mno3BosisieT MeTojaMu pa3MepHoii 00paboTku
MOJTy4aTh JIeTalb TpeOyeMOoil TOYHOCTH IMyTeM YIMPaBISIEMOTO CheMa MeTayuia mpuiycka. Yem
TOYHEE HM3rOTOBJIEHA 3arOoTOBKA, TEM MEHbIIEe TpeOyemas BEJIMYMHA IPUITyCKA U TEM HIDKE
TPYIOEMKOCTh TIOCIEAYIOMIEeH pa3sMepHON 00pabOTKH 3aroToOBKH. MHOT000pa3ne UCIOIb3yeMbIX
B COBPEMEHHBIX KOHCTPYKIHMSAX JeTallell pazIMdHOro THUIIOpa3Mepa W Mmarepuaia Tpelyer
npuMeHeHus! 3P (HEKTUBHBIX CIIOCOO0B pa3MEPHO 00pabOTKH.

Bce cnocoObl pazmepHoit 00paboTku Aeraneil KiaccuuuupyroT M0 BUAY HCIOIb3YeMON
OHCPIrvMr HAa MEXaHUYCCKHUC, (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IG u KOM6I/IHI/IpOBaHHBIe.

PaccmarpiBaemble B HACTOSIIIEM pazziefie OCHOBHBIE CITIOCOOBI pa3MepHON OOpabOTKHM HAILIA
[IMPOKOE TPHMEHEHHE TPY HM3TOTOBJICHUM W3/ICINI MAIIMHOCTPOCHUSI W MPUOOpOCTpOoeHUs (CM.
CXEeMY).

3amadeil Bcex CrMOCOOOB pa3sMEpHOl OOpaOOTKW SIBISICTCS TIOJyYeHHE JeTanell TpeOyeMbIX
pa3mepoB, (OpMBI U KadecTBa MOBEPXHOCTEH, OTBEUAIOIIMX TPEOOBAHMSAM UepTeka C MAKCUMATLHON
TIPOH3BOTUTEITLHOCTEIO.
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I'maBa 31. OcHOBBI MexXaHU4YECKOH 00padOTKHU pe3aHueM

OOpaboTka pe3aHreM SIBISIETCS] YHUBEPCATIbHBIM METOJIOM Pa3MepHO 00paboTku. MeTto 1mo3BosisieT
00palaThIBaTh TIOBEPXHOCTH JICTAICH PA3TMIHON (HOPMBI M Pa3MEPOB C BHICOKOWM TOYHOCTHIO M3 HauOOJee
WCTIONIB3YEMBIX KOHCTPYKIIMOHHBIX MarepuaioB. OH 00IafaeT Malol SHEPrOEMKOCTBIO U BBICOKOM
TIPOM3BOIUTENIHFHOCTEIO. BenencTare 3roro 006paboTka pezaHreM SIBISETCs] OCHOBHBIM, HaHOOJIee MCTIONb3Ye-
MbIM B IPOMBIIIICHHOCTH IPOIIECCOM Pa3MEPHOM 00PaOOTKH JICTATICH.

31.1. CymHoCTh M cXeMbl CIOCO00B 00padOTKH

OOpaboTka pe3aHreM — 3TO TIPOIIECC TMOJYYSHHUS JIeTA TpeOyeMoi reoMeTpudeckor (Gpopmebl,
TOYHOCTH Pa3MepOB, B3aMMOPACIIOJIOKEHHSI M IIIEPOXOBATOCTH TTOBEPXHOCTEH 32 CUET MEXaHHMIECKOTO
Cpe3aHHsi C TOBEPXHOCTEH 3aroTOBKM PEXKYIIUM HHCTPYMEHTOM MaTepuaia TEXHOJIOTHYECKOTO
npuUITycKa B Bujie cTpyxku (puc. 31.1).
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Puc 31.1. YcnoBHas cxema mporecca pe3anusi: a — 1 —oOpabaTbiBaeMblil MaTepuat; 2—
CTPYKKa; 3 — T0J1a4a CMa3049HO-0XJIKIAIOIINX CPEICTB; 4 — PeKYIIUN KIUH; 5 — pexymas
KPOMKa, () — YToJI CABHIa, XapaKTEPU3YIOIINH MOI0KEHHE YCIOBHOM Tutockoctu casura (I1)
OTHOCHUTEJILHO IJIOCKOCTU PE3aHUsl; Y — IJIaBHBII NepeHUN yroJl pexyllero kKivHa, P—cuna
pe3anus; Py— cuiia HopManbHOro JaBiieHus HHCTpyMeHTa Ha Matepual; Cyy. Cy—IHHbI
IUIACTUYECKOTO H ynpyroro KoHTakToB; C, .Ca — AMHA 30H KOHTAKTHOI'O B3aUMOJIEHCTBHUS 10
nepexaneit (I1,) u 3agueit (ITo) moBepxuocTsiM nactpymerta; LOM — o61acTh ri1aBHOTO
YIPYroIiacTU4eckoro aeopmMupoBaHus nNpu cTpykkooOpazoBanuu; FKPT — oGmnacte
BTOPUYHOM KOHTAKTHOM YIPYroIuIacCTU4eCcKo aedopmanun MeTasa; h — riyOuHa pe3aHusi; v
— CKOPOCTb pe3aHusi; H — TOJIIMHA 30HbI IJIACTHYECKOTO JIeOpMUpOBaHUs (HAKIIENa)
MeTaia,

O — THITBI CTPYKEK: 1— cimBHast; 2 — cycTaBuaTasi; 3— dJIeMeHTHast; 4—HaioMa

OCHOBHBIM PEXKYIIIMM SJIEMEHTOM JIF000T0 MHCTpYMEHTA sBJIsieTcst pexyimii kiuH (puc. 31.1, a).
Ero TBepmocTe W TMPOYHOCTH JOJDKHBI CYIIECTBEHHO IPEBOCXOIWTH TBEPAOCTh M TMPOYHOCTH
oOpabaTbiBaeMOro Mmarepuaia, oOecrieuuBas €ro pexymue cBoiictBa. K uHCTpyMeHTy
NPHUKIIAABIBACTCS YCHIINE PE3aHNs], pPABHOE CHIIE CONPOTUBIICHHS MaTepHala PE3aHuIo, ¥ coo0maeTcs
HEepEeMEIICHNEe OTHOCHTEIHHO 3arOTOBKH CO CKOPOCTHIO V. [lox meficTBHEM NMPUIIOKEHHOTO YCHUITHS
pPeXyIUil KIMH Bpe3aeTcss B 3aroTOBKY M, paspymias oOpabaThIBacMblii MaTepHal, CPE3acT C
MOBEPXHOCTH  3arOTOBKHM  CTPYXKy. Crpyxkka oOpasyercs B  pe3yiabTale  HMHTCHCHBHOM
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YIPYTOIUTACTHYECKON JIepopMaIliv CKATHS MaTepralia, MPHBOJAIICH K €ro pa3pylICHHI0 Y PEeKYIISH
KPOMKH, Y CIIBUT'Y B 30HE JICWCTBHS MAKCUMAJIBHBIX KacaTeJIbHBIX HAIPSHKEHUH 10T YITIOM . Bermurna
(p 3aBUICMT OT TIapaMETPOB PE3aHMsI M CBOMCTB oOpabarsiBacMoro Marepuana. OHa cocraBisier ~30° K
HAITPaBIJICHUIO JIBIKSHUS pe3Iia.

Buemmuii BU CTPY)KKH XapakTepu3yeT MpOIecChl AehOPMUPOBAHMS M Pa3pyIICHUsT MaTepuaa,
TIPOHCXOISIINE TIPY pe3aHuy. Pazmidaror deThIpe BO3MOKHBIX THITA 00Pa3YIOIIMXCS CTPY)KEK: CIIMBHAS,
cycraBuarasi, dJIEMEHTHas U CTpy»kka Hajimoma (puc. 31.1,6).

B mpomecce KiMH, UCTIBITBIBAS HHTEHCUBHOE TPEHUE, KOHTAKTUPYET C MAaTEpHAIIOM CTPYKKUA U
00pabOTaHHON NOBEPXHOCTbIO B KOHTAKTHBIX 30HAX. JI7Isl CHIDKEHWsI CWJI TpPEHHUS W Harpesa
WHCTPYMEHTA TMPUMEHSIOT NPUHYIMTEIFHOE OXJIAKICHHE 30HBI PE3aHMsI CMA30YHO-OXJIKIAIOIIIMHI
cpemamu (COC), mojiaBast MX B 30HY Pe3aHUs CIICIUAIbHBIMU YCTPOHCTBAMHU.

Jleram ¥ MHCTPYMEHTBI 3aKPETUTSIOTCS B CHEIMATBHBIX OpPraHaX CTaHKa MM MPHCITIOCOOICHHSIX.
CraHOK, TIPUCTIOCOOICHIE, MHCTPYMEHT U JIETallh 00pa3yror cuitoByro cuctemy (CITHT), nepemaroriryro
YCIJIME U JIBYDKEHUE PE3aHHS OT MPHBOJIA CTAHKA pescymevy FHCTPYMEHTY M JICTAJIH.

PeasibHble cXeMbl Pa3IMYHBIX CIOCO00B 00OPAOOTKH pe3aHMEM, HCTIONIB3YeMblii HHCTPYMEHT, a
TakoKe BUJIBI IBIDKCHUSI THCTPYMEHTA M 3arOTOBKH B Tpoliecce 00pabOTKH MprBeieHb! Ha prc. 31.2.
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Puc. 31.2. CxeMsbI crtioco00B 00pabOTKH pe3aHuEM:

a — TOYCHHUE; 6— CBepiieHue, 8 — (pe3epoBaHue; ¢ — CTPOraHue; 0 — MPOTITUBAHUE; € —
nuiiQoBaHue; oc — XOHUHTOBaHUE,; 3 — cynepPuHHUILINpoBaHue; Dy — riaBHOE JBUKEHHE
pesanus; Ds — nBmwxenune nmogaun; Ry — oOpabaTsiBaemasi MOBEPXHOCTh; R—IIOBEpXHOCTH

pe3anus; R,, — oOpaboTaHHas IOBEPXHOCTH; 1— TOKapHBIA pe3elr; 2 — cBepiio; 3 —

¢bpe3a; 4—cTporanbHbIi pe3el;, S—IpoTsvKKa, 6—abpa3uBHEINA Kpyr, /—XoH; 8—0pycku; 9

— roJIOBKa

B 3aBucuMoCTH OT HCMOJIB3yeMOTO THIA WHCTPYMEHTA CIOCOOBI MEXaHHMYECKOW 00paboTKu
TIOJPa3ICIISIFOTCSI Ha JIE3BUIHYIO U aOpa3HBHYIO.
OTmuuTenbHOM OCOOCHHOCTBIO JIE3BUIHOM O0OpaOOTKM SIBIISICTCS HAMUME y 00padaThlBaeMOro
MHCTPYMEHTa OCTPOM peXyIled KPOMKU OMpEIENeHHON reoMETpruyeckor (GopMbl, a Ui aOpa3MBHON
00pabOTKM — HAIMYME Pa3MYHBIM 00pa3oM OPUEHTHPOBAHHBIX PEKYIIMX 3€peH aOpa3suBHOTO
MHCTPYMEHTA, KKJI0€ N3 KOTOPBIX MPEICTABIIIET COO0H MUKPOKIIHH.

PaccMOTpUM KOHCTPYKIIMEO JIE3BUIHBIX HHCTPYMEHTOB, HCIONB3YeMbIX pu pe3anuu (puc. 31.3).
WuctpymerT cocroutr w3 pabGoyell yacT, BKITIOYAIOIICH PEXYIIME JIE3BUs, OOpasyrolme HuxX

TIOBEPXHOCTH, PEXKYIIME KPOMKH U KPENISKHOHN YacTH, TpeIHA3HAYCHHOM U YCTAHOBKY 1 3aKPEIUICHUS B
PpaboumMx OpraHax CTaHKa.
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Puc. 31.3. KoHCTpYKIUS ¥ 2JIEMEHTHI JIE3BUHHBIX PEKYITUX HHCTPYMEHTOB: @ — TOKapHOTO
pesna; 6 — dpe3bl; B — cBepia; 1 — riaBHas pexymas KpoOMKa, 2 — TJIaBHas 33 THSsS
MOBEPXHOCTh; 3 — BEPIINHA JIe3BHsI; 4 — BCIIOMOTATENIbHAS 33/IHSS IOBEPXHOCTB JIE3BHS; 5 —
BCIIOMOTATEJbHAS PEXYIasi KpOMKa, 6 — TepeIHssl TOBEPXHOCTh, /— KpPEIeKHast 9acTh
UHCTPYMEHTA

OCHOBHBIMH ~ CcTIOCOOaMU  JIE3BUHHOW 0OOpaOOTKM  SBISIOTCS  TOYCHHE, CBEPJICHHE,
(dbpesepoBanue, crporanue W npoTsaruBaHue. K abpa3suBHON 00pabOTKE OTHOCATCS MPOIIECCHI
nuIM(oBaHUs, XOHMHTOBaHUs U cynepduHHUIIA.

B ocnoBy knaccudukanum Ccrnocob0oB MEXaHHYECKOW OOpabOTKM 3aJl0KEH BHUJT
MCIOJB3yeMOr0 HHCTPYMEHTA W KMHEMaTHKa JBIKCEHHI (cM. cxemy Ha c¢. 556). Tak, B kauecTBe
WHCTPYMEHTA TIPH TOYCHUHU WCIIOJIB3YIOTCS TOKApHBIE PE3Ibl, IPH CBEPJIICHUHM — CBEpJIa, MMPH
¢dpe3epoBaHr — (pe3bl, MPH CTPOTAHUU — CTPOTAIBHBIC PE3Ibl, NMPU MPOTATHBAHHH —
MPOTSHKKA, MPU NUIM(HOBAHUN — NDIH(POBAIBHBIC KPYTH, MIPH XOHUHTOBAHUHU—XOHBI, a IPH
cyneppuHuiie—aOpa3suBHbIE OPYCKH.

JIro6oii crocod 00paboTKK BKJIOYaeT JaBa JaBWKeHHs (cM. puc. 31.2): riaBHOE — JBIIKCHHE
pesanus Dy — u BcrmomorarensHoe— aBmkeHue nojgaun Ds. 'maBHOE NBHOKEHHE 00€cTieunBacT
ChbeM MeTajlla, a BCIIOMOTaTeJbHOE — TMO0Jady B 30HY OOpaOOTKH  CIEAYIOIIETO
HEO0OpaOOTAaHHOTO yJacTKa 3arOTOBKH. DTH JABUKCHHUS OCYIIECTBIISIOTCS 3a CUET IMEePEMEIICHUS
3arOTOBKM WJIM WHCTpyMEHTa. [lo3ToMy mpu OIleHKaxX IBHKCHHE HMHCTPYMEHTa BO BCEX
mporeccax pe3aHus yA00HO pacCMaTpUBaTh IPH HEMOABIKHON 3ar0TOBKE Kak CyMMapHoe (puc.
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Puc 31.4. Cxembl onipeieNIeHAsS] MAaKCHMAITBHOW CKOPOCTH PEXKYICH KPOMKH HHCTPYMEHTA U,
(bopMbI MOBEpXHOCTH pe3anus R u riyOunbl pesanus h mpu o0padoTke:
a — TOYCHHEM; 6 — CBepJieHueM; 6 — (Ppe3epoBaHUEM; & — CTPOTaHUEM; 0 —
MPOTATUBAHUEM; € — XOHUHIOBAaHUEM; i —CYyNepPUHUITNPOBAHUEM.

Torma monHast ckopocTh nepemenieHus (U, ) MPOM3BOIBHON TOYKM M pEXyIIeH KPOMKH

CKJIaABIBACTCS M3 CKOPOCTH INIaBHOTO JBIKeHUS (V) M ckopocT momaun(U, ):u, =u +u,.

[ToBepxHOCTh pe3anus R mpeacTaBisieT co00i MOBEPXHOCTh, KOTOPYIO OTIMCHIBAET PEXKYIIas
KpPOMKa WJIM 3€pHO MPH OCYHIECTBICHUH CYMMAapHOIO JABMIKEHMS, BKJIOYAIOUIErO TJIABHOE



NBUKEHHE M JBWKEHHEe mnojaud. [Ipu ToueHuu, cBepiieHuH, (pe3epoBaHUM, NIITHMPOBAHUU
MOBEPXHOCTH PE3aHMsI — MPOCTPAHCTBEHHBIC JTMHEHYATHIC, IPH CTPOTAHUH M TPOTATHBAHUN —
IUIOCKHUE, COBIMAJAIONIME C IMOBEPXHOCTSIMHU TIJIABHOTO JIBWJKEHHUS;, INPU XOHMHTOBAaHUHM U
cynepUHUIINPOBAHUHN OHU COBIAJAIOT C IOBEPXHOCTSIMHU IJIABHOTO JIBUKECHHUSL.

[ToBepxnoctn Ry m R,; Ha3bIBaOTCS, COOTBETCTBEHHO, 00padaThIBAEMOIl MOBEPXHOCTHIO
3aroTOBKU M 00pab0TaHHOM MOBEPXHOCTHIO AeTanu (cM. puc. 31.2).

B npoueccax touenwus, cBepiieHus, ¢pezepoBaHus U HUIM(OBAHUS TJIABHOE ABM)KEHUE U
JBUKEHHE I0/1a4M BBINOJHSIOTCS OJHOBPEMEHHO, a B IPOIECCaxX CTPOraHUsl, XOHUHIOBAHUS
JBUYKEHHE I10/1a4M BBIIOJIHSETCS MOCIIE TJIABHOTO JBUKEHHUS.

31.2. [lapaMeTpbI TEXHOJOTHYECKOTO

npouecca pe3aHust

K ocHOBHBIM mNapamerpam pexuMa pe3aHUs OTHOCSTCS CKOPOCTb TIJIABHOTO JBUKEHHS
pe3aHusi, CKOPOCTh MOJAauu U IIIyOMHA pe3aHusl.

Cxopocmbv  enagnoeo  Osudicenus pesanus (WIM  CKOPOCTh pE3aHMs) ONPEHENCTCS
MAaKCUMaJIbHOM JINHEWHONM CKOPOCTBIO TJIABHOTO ABMIKEHUS PEXKYIIEH KPOMKH HMHCTPYMEHTA.
DTa CKOPOCTh BhIpaXKaeTcsi B M/C.

Ecnu rmaBHOe [BW)KEHHE pe3aHMsI BpallaTeIbHOE, KaK Ipd TOYEHHH, CBEpJICHUH,
¢bpe3epoBaHud U LUIM(OBAHUH, TO CKOPOCTb pe3aHusi OyneT ONpeAensiTbCs JIUHEHHON
CKOPOCTBIO TJIaBHOTO JBM)KEHUsS HauOojiee YAaJeHHOM OT OCH BpALEHUS TOUKH pPEXyIlen
KPOMKH — MaKCHUMaJIbHON JMHEHHON CKOPOCTBIO TiIaBHOro aBwkeHus (cm. puc. 31.4): v = ®
D/2, rne D — makcuMalbHBIN TruaMeTp 0OpabaThiBaeMoii TIOBEPXHOCTH
3aroTOBKH, OIPEAEISIONINI MOJIO)KeHue Haubosee yJaJeHHONM OT OCH BpalleHUs TOYKU
PEXKYIIEeH KPOMKH, M; ® — YIJIOBasi CKOPOCTb, pajy/c.

BbIpa3uB yrioByro CKOpOCTh ® Ye€pe3 4acTOTYy BpAlllEHUs IIMHHJENS CTaHKa, MOJIYYUM: 0 =
znD.

[Ipy crporaHum U NPOTATHMBAHUM CKOPOCTb pe€3aHus V ONpPENENIeTcs CKOPOCTBIO
MepEeMEILEHUs CTPOTajJbHOIO pe3lia U MPOTSHKKK B IMIPOLIECCE PE3aHUsI OTHOCUTENIBHO 3arOTOBKHU.

[Ipy XOHMHrOBaHUM U CYNEPPUHUILIUPOBAHUHN CKOPOCTh PE3aHMs ONPENENSIETCS C YUETOM
oceBoro nepemereHus (cMm. puc. 31.4, e, o) HHCTPyMEHTA.

CkopocTh pe3aHusi OKa3blBaeT HauOoOJIblllee BIUSHUE Ha MPOU3BOJUTENHLHOCTH IIpolecca,
CTOMKOCTh MHCTPYMEHTA U KauecTBO 00pabOTaHHON NOBEPXHOCTH.

Ilooaua uncmpymenma onpeoensiemcs ee CKOpoCmbvlo Vs. B TEXHOJIOIMUECKHX pacdeTax
[apaMeTpoB peXUMa IPU TOYEHHUH, CBEpJICHUH, (Hpe3epoBaHUM U NUIM(DOBAHUU HCIONb3YeTCs
MOHATHE TOJa4YM Ha OJMH O00OPOT 3arOTOBKM & M BhIpakaercs B Mm/00. ITomaua wa obGopot
YHCJIEHHO COOTBETCTBYET NMEPEMEIICHUIO HHCTPYMEHTA 32 BpeMsi 0JJHOTO obopoTa: S = vs/N.

[Ipu cTporanuu mojada ompexensercss Ha xon pesua. [Ipu numdoBanun mnomaya MOXKeET

yKa3bIBaThCA HA XOJ WJIM JBOMHONH xon uHCcTpyMeHTa. llomaua Ha 3y0 mpu ¢pesepoBanuu
OTIPEEIISICTCS YUCIOM 3yObeB Z MHCTPYMEHTA U 1oiaueii Ha obopot: & = S/ Z.
['nybuna pesanust h onpenensercss pacCTOSHUEM 0 HOPMaaH OT 00pabOTaHHOW MOBEPXHOCTH
3aroToBKM 10 oOpabarbiBaeMoil, MM. ['myOuHy pe3aHusi 3aJal0T Ha KaXJbli pabouuit Xon
uHCTpyMeHTa. [Ipy ToueHnn HUIMHIPUYECKON MOBEPXHOCTU INIYyOUHY pe3aHMsl ONPEAeNsioT KaK
MOJYPa3HOCTh JUaMeTpoB o U mocie oopabotku: h = (Dir - d)/2, rne d — amamerp
00paboTaHHOW MOBEPXHOCTH 3aTOTOBKH, MM.

Benuunna nomaum u riyOMHa pe3aHHsl OIpPENEssSoT MPOM3BOJUTENBLHOCTH Ipolecca U
OKa3bIBAIOT OOJIBILIOE BIMSIHNE HA KauecTBO 0OpadaThiBaeMON OBEPXHOCTH.

K texHosornueckuMm mnapamerpam IMporecca OTHOCSATCS T€OMETPHS PEKYLIEro UHCTPYMEHTA,
CHJIBI pE3aHMsl, TPOU3BOUTENBHOCTh 00PAOOTKU U CTOMKOCTh HHCTPYMEHTA.

l'eomempuueckue napamempuvl — pedcywje2o0  UHCMpPyMeHma  ONPENENIOTCS  YriaMH,
o0pa3yeMbIMU NEPECEYEHUEM IIOBEPXHOCTEH JI€3BUS, a TAKXKE IOJIO)KEHUEM MOBEPXHOCTEN
PEXYIIMX JIE3BUM OTHOCUTEIBHO 0OpaldaThiBa€MOW MOBEPXHOCTH U HAIPaBJIEHUEM TJIaBHOTO



NBUOKEHUS. YKa3aHHbIE MapaMeTpbl HIACHTUYHBI JJI Pa3IMUHBIX BUJOB HHCTPYMEHTA, YTO
MI03BOJISIET PACCMOTPETh UX HA IPUMEpE Pe3lia, UCIOIb3yEMOI0 MPU TOUECHUHU.

VYriael pe3na mo MNepeHUM U 33aJHUM IOBEPXHOCTAM H3MEPSIIOT B OINpPEJIEICHHbIX
KOOpAMHATHBIX TuIOCcKocTsX. Ha puc. 31.5, @ m300paxeHbl KOOpAWHATHBIE IUIOCKOCTH IIPH
TOYEHUH, a Ha puc. 31.5, 6—yribI pe3na B cTaTHKe.

P,
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Puc. 31.5. 'eomeTpryeckue mapaMeTpbl TOKAPHOTO pe3Iia:
a — KOOPJIMHATHBIE TUIOCKOCTH; 6 — YIJIBI pe3lia B CTaThKe; 1 — TUIOCKOCTh pe3anus P,;
2 — paboyast TNIOCKOCTh Ps; 3 — TIaBHAs CEKyIas MIOCKOCTh Pr; 4 — OCHOBHAs TIOCKOCTH P,

['maBHBIM TIepeHMI yroa y— Yrojd MeXAy IepeJHEd IMOBEPXHOCTBIO JE3BUS U
IIJIOCKOCTBIO, MIEPIEHAUKYIIIPHON K INIOCKOCTH PE3aHUs; INIABHBIM 3aJHUM YroJl 00— YTrOJ MEXIy
3aJHEH MOBEPXHOCTBIO JIE3BUS U IUIOCKOCTBIO PE3aHMs; YrOJl 3a0CTPEHUs B — yroil Mexmay
nepenHel U 3aaHel noBepxHocTsaMu. U3 npuHnuna!l mocrpoenus yrios cieayer, uro o + B+ y=
/2.

VYron HakjoHa pexylled KPOMKH A — Yol B IJIOCKOCTH PE3aHMsS MEXIy pexylien
KPOMKOW M OCHOBHOM INIOCKOCTBIO.
VYrubl B IUIaHE: IVIABHBIM yroj B INIAHE (0 — YroJI B OCHOBHOW IIJIOCKOCTH MEXIY CIEIOM

IJIOCKOCTH PE3aHus U HAIPaBJICHHUEM MPOJOJIBHOM MOJAa4YH; BCIIOMOTaTeIbHbINA Yrol B TUIaHe @' —
yroji B OCHOBHOH IUIOCKOCTH MEXIYy BCIIOMOTAaTENIbHOM pexylled KpoMKoil u o0paboTaHHOI
MTOBEPXHOCTHIO.

['eoMeTpuueckue mapameTpsl peKylIIEro HHCTPYMEHTA OKAa3bIBAKOT CYIIECTBEHHOE BIIMSHHE
Ha YCUJIME PE3aHMsl, KAa4eCTBO OBEPXHOCTU M M3HOC MHCTPYMEHTA. TaK, ¢ yBeIMYEHUEM yIuia y
MHCTPYMEHT JIErye Bpe3aeTcs B MaTepuall, CHIKAIOTCS CHUJIbl pe3aHus, YIydllIaeTcss KauecTBO
MMOBCPXHOCTH, HO IMOBBIIACTCA H3HOC HWHCTPYMCHTA. Hamune yrjia o CHHXKACT TPCHUC
MHCTPYMEHTa O MOBEPXHOCTh PE3aHMsI, YMEHbILAas €ro U3HOC, HO YPE3MEPHOE €ro yBEIUMYEHUE
ocnalsieT PexyIlyo KPOMKY, CIIOCOOCTBYs €€ pa3pyIIEeHUIO IIPU YAAPHBIX Harpy3Kax.

[TapameTpsl, XapakTepU3yIOIIHE CTOMKOCTh HHCTPYMEHTa, paccMaTpuBarorcs B 831.6.

Cunvr pezanus P npeactaBisitor coOOM Cuilbl, ACHCTBYIOLIME HAa PEXYLIUH MHCTPYMEHT B
Ipolecce ynpyromiacTUuecKon qeopMaruu U paspyLuieHus Cpe3aeMoil CTPYKKH.

Cunbl pe3aHuss NPUBOJIAT K BEpIIMHE JIE3BHS MM K TOYKE pEXYIIeH KpOMKH H
PaCKJIaIbIBAIOT 110 KOOPIUHATHBIM OCSM MPSMOYTOJIbHON CHCTEMBbI KoopauHaT XyZ (puc. 31.6).



Puc. 31.6. Cxema JelCTBUS CHIT pe3aHus Ha PEXKYIIYI0 KPOMKY HHCTPYMEHTA B TOUKE,
HMMEIOIIYI0 MAaKCUMAJIbHYIO CKOPOCTh TIEPEMEICHHS V., IPH 00pabOTKE: @ — TOYCHUEM; OH—
CBEpJICHUEM; 6 — (Dpe3epoBaHUEM; 2 — CTPOTAHUEM; 0 — MPOTATUBAHUEM; € — ILIU()OBAHHEM,
JIC—XOHUHTOBAaHUEM; 3 — CYNepPUHHUIITUPOBAHHECM

B »aTo#i cucTteme KOOpAWHAT OCh Z HAlpaBiieHA MO CKOPOCTH TJIABHOTO JBIIKCHHS U €€
MOJIOKUTEITFHOE HAIlpaBJICHUE COOTBETCTBYET HAIPABIICHUIO JEHCTBHS 00pabaThiBaeMOro
MaTepuasia Ha WHCTpyMeHT. Och y HalpaBlieHa N0 PaJNyCy OKPYKHOCTH TJIABHOTO JIBHKCHHS
BepIIMHBI. Ee MOJOXUTENbHOE HAaIlpaBlIeHHE TAaKKE COOTBETCTBYET HAIPABICHHUIO JIEHCTBHS
MeTajula Ha MHCTpYMEHT. HampaBneHune ocu x BBIOMpaeTcss W3 YCIOBHS 0Opa3oBaHHS NPaBOM
CHCTEMBI KOOPAWHAT. 3HAUEHUE YCHIIMS PE3aHUs OIpEeNsieTCsl HeCKOIbKUMH (hakTopamu. OHO
pacTeT C yBeIMYEHHEM TIyOMHBI N pesanwss W cKOpocTH mojgaud S (CeueHHs cpe3aeMoit
CTPY)KKH), CKOPOCTH pPE3aHUs V, CHIDKCHHEM MEepPEeIHEero yria y pPexXyIIero HHCTPYMEHTA.
[TosToMy pacder ycwiausi pe3aHWs TPOM3BOMUTCS IO  AMIHMPUYECKUM  (opmynam,
YCTaHOBJICHHBIM JUTSL KaXJI0TO criocoba 00paboTKH (CM. CIIpaBOYHHMKH 110 00pabOTKe pe3aHHeM).
Hanpumep, s crporamus sta dopmyna umeer Bux P, = C,h sPX", rie xosddunmentsr Cp,
Xp, YP, N XapakTepu3yrloT MaTepuaj 3aroTOBKH, pe3lia U BUJ 00pabOTKH.

MomHocTs mpoLecca pe3aHus OIpelenseTcs CKalsapHeIM mpoussenenueM: N = pu, .
Bripa3uB 310 npousBeeHNe 4epe3 MPOEKIMH MO KOOPAUHATHBIM ocsM, mosyduM: N = Pp, +
Pywy + Pxy, o€ 0% , Dy, 0; — HPOEKIUH HAa OCH KOOPAMHAT CKOPOCTU JBWKEHUS TOYKH
MIPUIOKEHHSI PABHOACHUCTBYIOIIEH CWJI pe3aHusi. B INpakTUYEeCKUMX pacuerax HCIOIb3yeTCs
npuOmkenHas 3aBucuMocth N = Pp. D10 ympoienue 00ycioBI€HO TeM, YTO COCTABIISIOIINE
P, n P, NOJHOMN CHIIBI PE3aHUsI Majbl IO CPAaBHEHHUIO C P, a CKOPOCTh MOJAa4M OTHOCHUTEIIBHO
CKOpPOCTH pe3anus coctapiisier Bcero 1-0,1%.

lIpouzeooumenvnocms  obpabomku  TPU  PE3AaHUM  OINpPEAEseTCsl  YHCIOM  JeTalel,
M3TOTOBIIAEMBIX B eAuHUILy Bpemenu: Q =1/ Ty, Bpemst u3ro ToBneHwust 01HOM AeTanu paBHO 7y
=To+ Ty *+ Tsen, € To — MaAIMHHOE BpEMS

o0pa®oTKH, 3aTpauMBaeMoe€ Ha MpOIECC  pe3aHus, OmpeAensercs i  KakIoro
TEXHOJIOTHYECKOTO crocoba; Tyy; — BpeMs MOJABOJAa M OTBOJA MHCTPYMEHTa Mpu 00paboTke
o/1HOM netanu; Ty — BCIOMOraTelbHOE BpeMsl YCTAHOBKU U HACTPOMKU MHCTPYMEHTA.

Takum o00pazoM, MPOU3BOIUTEIBHOCTh OOpPaOOTKM pe3aHWEM B TIEPBYIO OuYepeIb
orpeesnsieTcss MamuHHbIM BpeMeHeM To. [Ipu TokapHOii 00padoTke, MuH: To = La/(nsh), raoe L
— pacueTHas AJIMHA X0/1a pe3la, MM; @ — BEJINYMHA MPUITYCKa Ha 00paboOTKy, MM.

Otnomenue a/h xapakrepusyer TpeOyeMoe YKo MPOX0I0B HHCTPYMEHTa pu 00paboTKe
¢ ryounoi pezanust h. ITostomy HambOJIbIIas TPOM3BOIUTEIBLHOCTL OyAET MpPH 00pabOTKE C
riyOuHOM pe3anus h= a, HauboblIel moauei S



I MaKCHUMaJILHOU CKOpPOCTBIO pPE3aHUA. O)IHaKO npu YBCIMYCHUU IIPOHU3BOJUTCIIBHOCTU
CHM)KAETCS KAaueCTBO IIOBEPXHOCTH M IIOBBINIAETCS M3HOC HHCTpyMeHTa. [losromy mpu
00paboTKe pe3aHueM pemaeTcs 3aJada 10 YCTAHOBJICHHUIO MAaKCUMAJIBHO JOMYCTUMOMU
MMPOU3BOJUTCIIBHOCTH IIPpU COXPAaHCHUU Tpe6yeMor0 KaueCTBa IIOBCPXHOCTH H CTOMKOCTH
MHCTPYMEHTA.

31.3. ®u3nKo-XxuMHYECKHe U MeXaHUYeCKHe OCHOBBI NPoLecca pe3aHus

Cpenn  (pU3MKO-XMMUYECKUX IPOLIECCOB, OMNPEAESAIONINX MPOLIECC pe3aHusi, OCHOBHOE
3HaYeHHE MMEET IpoLEecC IIacTUYecKoil nedopMauuu npu o0pa3oBaHUU CTPYKKH. OT
XapakTepa IulacTU4Yecko paedopmaruu, AePOpPMALMIOHHOTO YIPOYHEHUS U pa3pyllIeHUus
MeTajjla IMpH CTPYKKOOOPAa30BaHUM 3aBUCIT TOYHOCTh OOpaOOTKM JeTajied M KadecTBO
MOBEPXHOCTHOTO cios. [lapamienbHo co CTPy:KKOOOpa3oBaHHMEM IPH PE3aHUM IIPOTEKAIOT
MIPOLIECChl KOHTAKTHOIO B3aMMOJEWUCTBUS HMHCTPYMEHTa CO CTPY)KKOM U 00paboTaHHOM
MTOBEPXHOCTHIO, COIPOBOXKAAEMbIE MHTEHCHBHBIM TEIUIOBBIIECICHUEM, TPEHUEM, aATr€3MOHHBIM
B3auMO/IeiicTBEM 00pabaThIBAEMOI0 MaTepuaia U UHCTPYMEHTA. SIBJIEHUs, CONPOBOXKAAIOIINE
KOHTaKTHOE B3alMOJIEHCTBHE, CYIIECTBEHHO BIIHUSAIOT Ha CBOMCTBA 00pabOTaHHON MOBEPXHOCTH,
ONPEEIAI0T CTOMKOCTh HHCTPYMEHTA U YCTOMYMBOCTD Ipoliecca pe3anus. CoBpeMeHHas Teopust
pe3aHus paccMaTpuBaeT IPOLIECCHl CTPYKKOOOpa30BaHUS, KOHTAKTHBIX B3aUMOJECHCTBUI U
(dbopMUpOBaHMS MOBEPXHOCTH JI€TaJId KaK €IMHBIM Mpouecc paspylieHus U J1ehopMUpOBaHUS
MeTaa.

Ha npouecc pe3anus, TOUHOCTh U TPOU3BOAUTEIIBHOCTh OOPaOOTKH CYIIECTBEHHOE BIUSHUE
OKa3bIBAIOT CBOMCTBA MaTepuaia, reomeTpuyeckas (opMa U UCXO/IHAsE TOYHOCTh MOCTABIISIEMBIX
Ha 00pabOTKy 3arOTOBOK.

N3 conmyTcTByOIIMX PE3aHUIO SBJICHHUM Ba)KHEHIIEE NMPAKTUYECKOE 3HAYEHUE MMEET U3HOC
MHCTPYMEHTA, HEMIOCPEJACTBEHHO BIMSIONIMMA HAa KaYeCTBO U IPOU3BOIUTENLHOCTh 0OPAaOOTKH.

Bce mnpoucxopnsimue npouecchl M SBJIEHHS B3aUMOCBS3aHbl M COCTaBIIIIOT OCHOBY
TEXHOJIOTHUHU 00paboTku pe3anueM. [loaromy paccMoTpum ux 6oJiee moapoOHO.

Ilpoyeccy cmpysckoobpasoeanus, Kak B3aUMOCBSI3aHHOMY MpOIECCY ILIACTUYECKOTO
neOpMUPOBAHUS W PA3PYIICHUS, TPUCYI] PAA CHEHUPUIESCKUX OCOOCHHOCTEH: BBICOKHE
3HAYEHUS JACUCTBYIOIIMX HANPSDKEHUNW M UX HEOJHOPOJHOE pachpesesieHue B AepopMupyemoit
30HE, BBICOKas ckopocth aepopmammn — 10°—10° ¢; ympouneHme MeTamia H  ero
pa3ynpovyHEeHUE B Pe3yIbTaTe HHTEHCUBHOTO TEIUIOBBICICHUS B 30HE 00pabOTKH.

Yropoctum paccMOTpeHHE Tmpoliecca nedopManid W pa3pylieHuil o0padaThiBaeMOro
MeTaljia, UCHOJIb3Ysl TOJIBKO JMCIOKAIIMOHHBIA MEXaHU3M IIACTUYECKON nedopMaliii, OImycKas
MeXaHu3M  JedopMaluy  JIBOMHUKOBAHUEM, 3E€PHOTPAHUYHBIM  IPOCKAJIb3bIBAHUEM U
(dbparmeHTaIuen.

[Ipu cunoBOM BO3JAEHCTBUM PEXKYLIETO KIMHA HAa TIOBEPXHOCTH KOHTAKTa C HHCTPYMEHTOM B
oOpabaTpiBa€MOM MarepHuajieé BO3HUKAIOT CXKUMAIOUIME HANpsHKEHUsT U 3apOKJIaIoTCs
nucinokanuu. OOpa3oBaBIIMeCs TUCIOKALNN [TEpEMENIAtoTCs B Tiy0b MeTalljia, pa3MHOKAIOTCS U
IPYNIUPYIOTCS B MOJIOCHI CKOJIbKeHUs. CKOPOCTh pacpOCTPAHEHUs TUCIOKAIIMOHHBIX T10JIOC, a
CJIEJOBATENIbHO, U CKOPOCTh IUIACTHYECKON JedopMalyy MpOHOPLIUOHATIbHBI JIEHCTBYIOIIEMY
HanpspKeHUio. Tak Kak 3epHa M IUIOCKOCTh CKOJIBKEHHUS B KaK/IOM 3€pHE OpPUEHTUPOBAHbBI
cliydailHbIM 00pa3oM, TO KapTHHA II0JIOC CKOJIBKEHHUS OTpakaeT IpPEeUMYIIECTBEHHOE
HaIlpaBJICHNUE JEUCTBYIOLIUX CHIL.

Haubonpiiee cuiaoBoe gaBiieHHE CO CTOPOHBI MHCTPYMEHTAa METAJI HCHBITHIBAET B
HaIpaBJICHUHU CKOPOCTH pE3aHusi, MEHbIIYI0 — B INIyOHHY 3arotoBkd. COOTBETCTBEHHO,
MaKCHMaJIbHOE 3HaY€HHE CKOPOCTh AUCIOKAIMM U TutacTudeckoil aedopmannu odecrieunBaercs
B HalpaBJIE€HUU CKOPOCTH pe3aHus. Ilepementasch 3a BpeMs edhopMHUpPOBaHUS 10°—10° ¢ or
peXYIIeH KPOMKH JUCIOKAIMH, OIpEeNessiioT KOH(UIypalMio U pa3Mepbl IJIaCTHUYECKU
nepopmupoBanton 30HbI (cM. puc. 31.1, a). B mmactuuecku aehopMUpyeMOil 30HE YCIOBHO



BBIJISJISIIOT  CJIEYIONIME OO0JacTH: 00JacTh OIEPEKAIOIIEr0 YIMPOYHEHHS 00pabaThiBaeMOro
MaTepHualia BIepear PEKYIIETo KIMHA U 00JIaCTh YIIPOYHEHHS HU)KE TUIOCKOCTH pe3aHusl.

C yBenWyeHHEM TUIACTHYHOCTH MeETaJUla M YCHJIMS PE3aHHs pa3Mephl IUIACTUYECKU
nebopMupyeMoid 30HBI Tpu 00paboTke pactyT. B cimydae o00pabOTKH JIETUPOBAHHBIX
MAJIOTUIACTHYHBIX MaTepUANIOB YIPOYHSIOMHKE (as3pl, JIETHPYIOIMIHE DIIEMEHTHI, SBISIOTCS
cronopamu auciokanuu. [loatomy pasmepsl 30HbI Aeopmanviu Npu 00padoTKe COKpallarTcs,
a ycwine pe3anus BospacraeT. CokpaiieHue 30HbI AeGopManui HaOIrogaeTcs mpu 00paboTke
Ha BBICOKHX CKOPOCTSIX, YTO, OOYCIIOBJICHO IMPEBBIMICHHEM CKOPOCTH PE3aHUs HaJl CKOPOCTHIO
JBYDKEHUS TUCIIOKAIIMOHHBIX TIOJIOC CKOJIBKECHUSI.

Pa3HocTh 3HAYeHMH NEHCTBYIOIIMX HANPSDKEHUH B 30HE CTPYXKK0OOpasoBaHus (CM. pHC.
31.1, a, LOM) mnpenomnpenensioT HEOTHOPOAHOCTh IMpoIreccoB aedopmaruu. Marepuan
HauyMHAeT TuacTuyecku aedopmmpoBarscsi Ha rpanune 30HbI LO. [lo mepe mpuOmmxeHus
nepopmMupoBaHHOTO O0BEMa K peXyled Kpomke nedopMmamnus M YIPOYHEHHE MeTaiia
BO3PACTAIOT U MOJHOCTHIO 3aBEPIIAIOTCS Ha rpaHurle 3061 KM nedopmarueit casura B 001acTi
MaKCUMAaJIbHBIX KacaTeJIbHBIX HANPSHKCHUH IO/ YIIIOM (0 K HAINpaBIICHUIO JBW)KCHUS pe3lia.
JIBuKeHHe UCIIOKAaUUi B I0JIe HANpsHKEHUH MpU IUTacTUYecKoi edopMaluy BbI3BIBAET IO-
CIIeZIOBATENILHBIA MEPEX0]] aTOMOB B HOBOE IMOJIOKEHHE. B pesynmpTare aTombl MPHOOPETAIOT
KAHETHYECKYIO SHEPrHI0 M COBEPHIAIOT KoJeOaHWs ¢ OOJbIIeH aMIUIUTYI0W OKOJIO HOBOTO
MOJIOKEHUSI pPaBHOBECHsA. TakuM oO0pa3oMm, 4acTh pabOThI, 3aTpayeHHON Ha TIEPEMEIICHUE
JUCIIOKAIMH, MpeBpalaeTcs B TemwioTy. B pesynabrare mpu obpaboTke cramu 45 temmeparypa
MeTajuia B KOHIE 30HHI Jaedopmanmu Bo3pactaet 10 300 °C, He BBI3bIBAs €r0 TEMIIEPATYPHOTO
pa3ynpovYHEHHUs.

Hedopmanusi MeTtayia B IUIACTHYECKH JedOpMHUPYEMOI 30HE HENOCPEICTBEHHO Mepen
PEKYIIEH KPOMKOH OTIMYAaeTCss OT PAacCCMOTPEHHON TeM, YTO 3/IeCh B METajlule Pa3BUBAIOTCS
MaKCUMaJIbHbIC HAIpsDKEHHs, a aedopMalusi CTeCHeHa. B pesynmbrare 31ech TeHEpUpPYeTCs
MaKCUMAaJIbHOE YUCIIO AUCIOKAUI U IUIOTHOCTH TOJIOC CKOJIB)KEHHS], OHU HE BBIXOJST U3 30HEI,
a CIMBAOTCA C JUCIOKAalMSMU B TIIEPECEKAIOIINXCS IUIOCKOCTSAX CKOJBXKEHUs, 00pa3ys
MOJIOCTHYIO JIMCIIOKAllMI0, KOTOpas IMpeJcTaBisieT coboi cyOMukporpemuny. Jlocturas
KPUTHYECKOTO 3HAYCHHSI, TPEIIMHA HAUMHACT PACIPOCTPAHITHCS MEpe]l PEXKYIIeH KPOMKOH MpH
ee MepeMeIleHNH, pa3pylias MeTall.

Bun paspymeHuss Mertauia W THI OOpa3yrOIICHCS CTPYKKH 3aBUCAT OT IUIACTUYHOCTH
00pabaTeIBaEMOTO METajlIa, CKOPOCTH U TEMIIEPATYPhI pE3aHUSI.

PaccmoTpuM xapakTep pazpynieHHs MaTepralia U THIT 00pa3yromeicst CTPY>KKHA B 3aBUCHMOCTH
OT €ro IUTACTUYHOCTU MpPH HEU3MEHHBIX CKOPOCTH M TemmepaTrype pesanus. [lpum oOpaborke
BS3KUX IUTACTHYHBIX MaTE€PHAJiOB IUIOTHOCTh JWCIIOKAIMI TIepell pPeXyIIUM JIe3BUEM He
JIOCTUTAeT KPUTHUYECKUX 3HAYCHWH, TPU KOTOPBIX MaTepHall, YIPOUHSSACH, OXPYITUYHUBACTCH,
MO3TOMY TpPELIMHA MEPEMEIIAeTCs] OJHOBPEMEHHO C MHCTPYMEHTOM B TUIOCKOCTH pe3aHus. B
pe3yibTare MPOUCXOAUT OOTEKaHWE METAJUIOM PEXYHIero KIMHa U (OpMHUpPYETCS CIMBHAS
cTtpyxka. OHa mpeacTaBiIsieT cOO0OW CIIOMIHYIO JIGHTY 0€3 pa3pblBOB U OOJIBIIHUX TPEIINH C
rIaKOW MPHUPE3UOBOM CTOPOHOM. B TOM ciydae, ecnu mepen peXyllUM JIE3BUEM IUIOTHOCTh
JMCIOKAUN JOCTUTAeT KPUTHYECKUX 3HAUCHWH W MaTepuall OXPYMYHUBACTCS, TEpell PeKYIIHM
KJIMHOM 00pa3yeTcsl HECKOJIbKO MUKPOTPEIINH. B BA3KWX MaTepuanax, y KOTOPBIX Ha pa3BUTHE
TPEUIMHBl HEOOXOAMMO 3aTpaunBaTh paldOTy, pa3BUTHE IOIYyYaeT TOJILKO TPEIIMHA, COB-
MaIaroNias ¢ HalpaBJICHHEM JIBW)KCHUsI MHCTpyMEHTa. [Ipu 3TOM TpemuHbl, UMEIOIue ApYyTrue
HalpaBJieHWs, HE pPa3BUBAIOTCs, 0Opa3ys Ha TOBEPXHOCTH OOpabOTAaHHON [EeTalM CEeTKY
MUKPOTpEHHH. B 3TOM citydae o0pa3yroTcsi cycTaBYaThle CTPYKKH B BUAE JICHTBI C TIIAJKOU
MPUPE3LOBOM CTOPOHOW M TpEeIIMHAMU IO KpasM CTpyXKd. B o0oux ciydasx mpoiiecc
CTPYXKOOOpa30BaHUs HE BBI3BIBACT N3MEHEHHSI CHIT PE3aHHU.

B toMm cnywae, ecnu mpu 00paboTke Tepea pexyiield KpoMKOW oOpasyeTcsi MarucTpaibHas
TpEUINHA, CKOPOCTh JBIMJKEHHS KOTOPOM BBIINIE CKOPOCTH pE3aHHsA, OHAa BBIXOJUT Ha
MOBEPXHOCTH CTPY)KKH, BBI3BIBAsI €€ OTJIAMBIBAHWE B BHJIE OTIECIBHBIX W30THYTHIX JJIEMEHTOB,
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Takasg CTpPYXKKa Ha3bIBaeTCsi »JJIeMEHTHOH. B a3Tom ciiyyae cTaOWIBHOCTH CHUJI pPE3aHUS
Hapymaercs. PoOpMUPOBAHKE 3JIEMEHTOB CTPYKKH COIIPOBOKIAETCS IyJIbCALUEN CHII PE3aHHUS.
[Ipn pe3anunm MaTepuaoB, HUMEKOIIMX XPYINKOE pa3pylLICHUE, IPOUCXOIUT BBIPHIBAHHE
OTACJIBHBIX YaCTHL, TPUYEM o6pa3y101unec;1 IIpH 3TOM TPCIIUHBI PACIIOJIArarOTCA KaK BbBIIIC, TaK
U HWXKE IJIOCKOCTU pe3aHus. DIIEMEHTBI 3TOM CTPYKKH UMEIOT HEMPaBUWIbHYIO (OpMYy — TaKoH
THUII CTPYKKU Ha3bIBaeTCs CTPYKKOU Hajuioma. Cuiia pe3aHus pu 3TOM MOCTOSIHHO U3MEHSETCs
C BBICOKOM 4aCTOTOM.

Takum o00pazoMm, paspyllleHHe Marepuaja U OTIEJIEHHE CTPY)KKH MPOUCXOIIT B 30HE
HauOOJIBIIEr0 MPEBAPUTEIHLHOIO YIPOUYHEHHUS U MaKCUMalbHOW nedopManuu Meramia — y
BCPIIMHBI PEXKXYILICTO JIC3BUA.

Koumaxmmnoe 63aumooeticmeue obpabamviéaemo2o memania ¢ UHCMPYMEHMOM HpU
o0bpabomke pezanuem BO3HUKAET Cpa3y MOCIE paspyILEHUsI METAUIA y BEPLIMHBI PEXKYILETO JIE3BUS B
mporiecce OOTEKaHHsI METAIOM TIEpEeHeN M 3aJHEe MOBEPXHOCTEH PEXYIero KimMHa. B mporecce
oOrexanusi popmupyrorcst konTaktHeie oomact C, u C,, (cm. puc. 311, g). B xonraktHO#M oGnactu
MPOMCXOAUT BTOPUYHOE Je(POPMHUPOBAHHE METalIa IyTeM CMSITHS PEeXYIed KPOMKOM; MHTEHCHUBHOE
TpeHHE B YCIOBUSX BbICOKOTo maBiehus (mo 2000 MIla); mokampubii nHarpes go 1000 °C,
OOYCIIOBJICHHBIN BbIJIEJIEHUEM TEIUIOTHI PU TPEHUH. B KOHTAKT ¢ MHCTPYMEHTOM BCTYIAIOT TOJBKO YTO
00pa30BaBIIMECS B pe3Y/bTATE Pa3PyIICHHS TIOBEPXHOCTH 00padaThIBaeMOro MeTasuia.

B pesynbrare moj  AEHCTBHEM BBICOKMX JIABIIEHWA M TEMIIEPATyp MEXKIY OTHOCHTEIHHO
TIEPEMELLAOIIMMHUCS TTIOBEPXHOCTSIMU (POPMUPYIOTCS 4N €3HOHHBIE CBSI3U.

[Ipwmnanne Meraia K HMHCTPYMEHTY € (DOpMHUpOBaHHMEM YCTOWYMBOW aIr€3MOHHOM CBSI3U
OOYCJIOBJICHO FOBEHWIbHBIM COCTOSIHUEM KOHTAKTHUPYIOLIMX MOBEPXHOCTEH, BBICOKMMH 3HAYEHUSIMHU
JIaBJICHUST U TEMIIEpaTyp, XapakTepHbIMU Ui OOpa3OBaHMSl COEIMHEHWH IPU CBapKe TPEHHUEM.
[Iprymmnarommmii cioi MeTajuia Ha3bIBAKOT HAPOCTOM.

CymiectBoBaHNEe Hapocma OOECIeUMBAETCS, €CIIM CHJIbl a[re3uH IMPEBBIAIT CHIbl CBHIA,
CTPEMSIIIIMECS CPe3aTh HATUITIIINIA CIION METalia My JABMKEHUH CTPYKKH. OOpazyroiiics BOM3H PeKyITei
KPOMKM HapOCT HAUMHAET PacTd MO BBICOTE, OJJHOBPEMEHHO YMPOUHASACh. Ternepb KOHTAaKT U TpPEHUE
00pabaTbIBAEMOro METALIA IPOUCXO/AT C HAPOCTOM, U TPH YBEJIMUEHNH €10 BBICOTHI YXY/IILIAIOTCS YCIIOBUS
CTOKa TEIUIOThI B MUHCTPYMEHT. B pe3yibrare 1pu BhICOKHX CKOPOCTSIX 0OpabOTKU PE3KO BO3PACTAET TeMIIe-
paTrypa B 30HE KOHTAKTa, YTO BEJET K CIBUTY HAIMIIIIETO YIIPOYHEHHOIO CJIOSl U YHOCY €0 CTPYXKKOM.
Janee nporiece moBTOPSETCS — POCT HATMIIIIETO META/LIA M CIIBUT €TI0 C YHOCOM CTPYKKOiL. HactoTa cpbia
3aBUCHUT OT CKOPOCTH PE3aHUs U TpU IMyJICUPYIOLIEH ()OpME CBOETO CYIIECTBOBAHMSI COCTAaBJISET JIO
HECKOJIBKMX COTEH B MUHYTY.

[Ipy cHIKEHNH CKOPOCTH PE3aHMs MPOLIECC CMEHSIETCS] 00Pa30BaHUEM TIOCTOSIHHO CYILIECTBYIOILIETO
HApOCTa, TAK KaK CHIKAIOTCSI POCT TEMIEPATYp B KOHTAKTHOM 30HE U ICUCTBYIOIIIEE YCUIIHE CIIBUTA

(puc. 31.7). a

Puc 31.7. Cxema 00pa3yromierocst HapoCcTa M €ro BIUSHUAE Ha N3MEHEHHS TJIABHOTO TIEPETHEr0
yria (y), a Tak)Ke Ha MOTPEIIHOCTh pa3Mepa JCTaIu:

1 — napocr, 2 — pexymuit KIiH, 3 — o0padaTeiBaeMast JieTalib, A — MOTPEIIHOCT pa3Mepa
netanu (H), 00ycaoBiIeHHAS HApOCTOOOPa30OBaHUEM. ¥' >y — U3MEHEHHE ITEPETHETO yria
pexymero kivHa; h,, |,- Beicota 1 mmpuna Hapocta, Cy, C, — 30HBI YIPOYHEHHUS U Pa3yHpOIHEHUs
MeTajlia B IUIacTUUeckoM KoHTakte, C,, C, — o011ast JynHa KOHTaKTa I10 NepeiHel U 3aqHei
MIOBEPXHOCTH HHCTPYMEHTA
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Hapocrt npencraensier co06oit cmiibHO JIe(pOpPMHUPOBAHHBIA METAIIT BBICOKOM TBEPAOCTH. MeHss reo-
METPHIO PXKYILIeH KPOMKH (YBETMYHMBAS TVIABHBINA TIEPSIHNIN YrOJ HHCTPYMEHTA), HAPOCT CHIKACT CHUTY
pe3anust; 001a1ast BEICOKOM TBEPIIOCTRIO, B 2 — 3 paza MPEeBOCXOAIICH TBEPIOCTh 00padaThIBAEMOTO
METAIUIA, TPEeIOXpaHsieT MHCTPYMEHT OT n3Hoca. OTpHIaTeNTbHOE BIMSHIE HAPOCTa COCTOUT B TOM, YTO
OH YBEJIMUMBACT IIIEPOXOBATOCTH 0OpaOOTaHHOM MOBEPXHOCTH W CHIDKAET TOYHOCTH (DOPMBI JICTAJIH.
[ynbcupyromast (hopma HapocTa HENOIYCTHMA, TaK Kak MPH CPhIBE HAPOCTA IUKINYECKH MEHSETCS
cuna pesanus, BbrbiBas BuOparmto CITMJI, u, Kak CleacTBHe, CHIKACTCS KadyeCTBO TMOBEPXHOCTH
JIeTajv, KPOMeE TOT0, YaCTHIII HAPOCTA MOBBIIIAIOT W3HOC HHCTPYMEHTA.

Aenenus, npoucxoosiwue npu @GOpMUPOBAHUU NOBEPXHOCMHO20 ClOs Oemanu Huxice
NIOCKOCMU pe3anus, TIPESACTABISIOT HAMOOJIBIINIA MPAKTUYECKU HHTEPEC, TaK KaK IMEHHO OHH OTIpe-
JETSIOT Ka4eCTBO U TOYHOCTh IOBEPXHOCTH JICTAIIH.

CBolicTBa MOBEPXHOCTHOTO CJOsI (DOPMHUPYIOTCS TIOA JACHCTBUEM IUIACTHUYECKOM IedopMarmi 1
HarpeBa oOpabartbiBaeMOro Merauia B mporiecce pesanust (cm. puc. 311, a). B 30He onepeskarorero
VIPOYHEHUS Tieperl pexymieil kpomkoii mHcTpymeHta LOM B pe3ynbrare MepBHYHOM IUIACTHYECKOM
nedopMali IPOMCXOUT HAKJIEN MeTawia. B pesynbrare TpeHHs W BTOPUYHOW JeopMaru TpH
KOHTAKTUPOBaHUHU C 3amHell moBepXHOCTBIO (C, B 30He OPT) MHCTPYMEHTa Marepuall UCIBITHIBACT
nedopMaly pacTsHKEHHST B TOHKOM TTOBEPXHOCTHOM CJIO€, TIP 9TOM HakJIeN MeTalla BO3pacTaer Jio
~15%. ConyrcrByromuii Harpes aedopmupoBanHoro Meramia 10 temreparyp (0,2—0,3) 7}, BbI3bIBacT
BO3BpAT, a 710 Temrepatyp Boiie 0,4 75, — PeKpUCTAINTU3AIMIO C Pa3yIPOYHEHUEM YITPOYHEHHOTO CIIOSL.
OcoOCHHO CYIIIECTBEHHOE BIMSIHHE OKA3bIBACT HArPEB MPHU CKOPOCTHOM JIC3BMIHOM 00paboTKe W
numdoBanun. Harpes co3maeT nmpeanockuIKy UIst POIeCCoB B3auMHOM i dy3rn 0OpadarsBaeMoro H
WHCTPYMEHTJIPHOIO MAaTepHajioB M XMMHYECKOTO B3aWMOJICHCTBUSL C SJIEMEHTAMH  CMa304HO-
OXJIK/TAFOIIMX BEIECTB.

Kpome Toro, B pe3ysbTare pe3aHus Ha IOBEPXHOCTH (GOPMHUpPYeETCsi MUKpopesbed (cries] oT pe3iia),
a TaKKe MHUKPOTPEIIMHBI, BOHUKAIOIIME MPU XPYITKOM pa3pylIeHHH MeTalula Mepel] PexyIIuM
KIINHOM.

B pesynbrare HeM30SKHOTO TPH pe3aHUM (PU3MIECKOTO KOHTAKTA C MHCTPYMEHTOM, CHJIOBOTO H
TEIUIOBOTO BO3ICHCTBHSL B TOBEPXHOCTHOM CIJIOE, BO3MOXHO (DOPMHpPOBAHME CIEIYIOIIMX CBOMCTB:
BBICOKOH CTETIeH! HAKJIeIa; HATMYMS 3HAYUTEILHBIX OCTATOYHBIX HANPSHKEHUH PACTSHKEHHS, 3HAYCHUC
KOTOPBIX MOXKeT focturath 0,8 G,; CTPYKTYpBI, OTIIMYHOM OT CTPYKTYphI 00padaThIBaEMOTO MeTaslia;
CONICpYKaHMsl B METaJUIe TIOBEPXHOCTHOTO CJIOSI XUMHYECKHX AJIEMEHTOB Marepraia MHCTpPYMEHTa U
OXJIQXK/IAFOIEN Cpelbl.

CoBpemeHHast TEXHOJIOTHSI 00pabOTKH PE3aHMEM TO3BOJISIET CBECTH K MUHUMYMY HEXENaTelIbHbIC
CBOICTBA y 00pabaThIBacMOM JIETaIN, CHIDKAIOIIHAE €€ IKC-

IUTyaTallMOHHBIC ~ XapaKTepPUCTUKH. TaK, CHIDKEHHWE HaKJIeNa, OCTATOYHBIX HANpPSDKCHUH U
IIIEPOXOBATOCTH TIOBEPXHOCTH OOECTICUNBACTCS: PETYIMPOBAHAEM TMAPAMETPOB, CIOCOOCTBYIOIIHX
cHKeHnio cw1 pesanust {h, Sy, 0); MHOroormepamyoHHONH 00pabOTKOM JeTanell ¢ MOCTEICHHBIM
CHIDKEHHMEM CHJT PE3aHUS TIPH KaKIIOM MOCIeTyrolen oneparmi. IPPEeKTHBHBIM CIIOCOO0M CHIDKSHHS
CTPYKTYPHBI M3MEHEHHH M W3MEHEHHH XMMHYECKOTO COCTaBa SIBJIIETCS MCIOJB30BAHUE CMAa304HO-
OXJIKIIAIONMX cpeal. [loMMMO pexiMa KadecTBO TOBEPXHOCTH 3aBHCHUT O HACIICAyeMBIX CBOWCTB
3aroToBKkH ¥ BuOpariu cuctembl CITH/I.

31.4. TerytoBBIC TIPOIECCHI B 30HE PE3aHUS M CMa309HO-
OXJIAYKJAIOIIUE CPEbI

DKCIEPUMEHTAITBHO YCTAHOBJICHO, YTO OOJIbINas YacTh pabOThI IIACTHYECKOM JedopMaruin (10
93%) npu pe3aHnH MpPEeBpaIaeTCsi B TEIUIOTY. 30HA PE3aHUs MPE/CTABISIET COOOM CIIOKHYIO CHCTEMY
TETUIOBBIZICNICHNS M TEpMOpacIpe/ieNicHus. B cuctemMe ydacTBYFOT MCTOYHHKHU TEIUIOTHI M CIISIYIOIIIIE
TEIUIOOTBOAIIME OOBEKTHI: OOpadaTbiBaeMasi JeTaib, Pe3ell, CTPYKKA, CMa304HO-OXJIAXKIAFOIIAs
cpeia U OKpYXarolee BO3IyITHOE IPOCTPAHCTBO.

12



VICTOYHMKOM TEIUIOBBIIEICHHSI TIPY PE3aHHUH SIBILOTCS: TEIUIOTA, OOpasyoIIasicsi B pe3yiibTare
IUIACTHYECKOTO JIehOPMUPOBAHKS METAIlIA B 30HE CTPYKKooOpasoBanust (Q.); Teruiora, 00yc/IoBICHHAS
TPEHHUEM CTPY)KKH O 3aTHIOIO M IIEPEIHION0 MOBEPXHOCTH HHCTPYMEHTA (Qys, Qun)-

OIHOBPEMEHHO C TIPOIIECCOM TEIUIOBBIIETICHHUS TIPU PE3aHNH TIPOUCXOJIUT TIPOIECC TEIIo0OMEHa
3a CYeT TEIIIONPOBOTHOCTH ¥ KOHBEKIIUH.

TerutoBoit GarmaHc mporecca pe3aHusi BRIPOKACTCS CIIETYFOIIM TOXKICCTBOM:

Qc+Q1<n+ QK3= TO+ Tn + Tc+ KDIC+ KB )

rae To, Ty u T, — TemoTa, oTBeicHHas B 00padaThbIBaeMyo JIeTalb, B MHCTPYMEHT U B CTPYXKKY;

K. — KOHBEKTHBHBIH TETTIOOOMEH C KUAKOCTBIO; K — BO3MYIIHBINA TETLIOOOMEH.

Jlonst  TeIuioThl, OTBOAMMAS B pE3yJbTaTe TEIUIOOOMEHa, 3aBHCHUT OT METO/a, Marepuaia
WHCTPYMEHTA, PeKUMa U YCIOBHHA 00paOdOTKH. OpHEHTHPOBOYHBIE 3HAYCHHS OTBOJMMOMN TEITUIOTHI
CIIC/TYIOIINE. CTPYXKKOM oTBOjHTCS 25—85% BBIMENMBIICHCS TEIUIOTHI, 3aroTtoBkoii — 10—50%, a
UHCTpYMEeHTOM — 2—8%. C yBeIMYCHUEM CKOPOCTH PE3aHMs JIOJISl TEIUIOThI, OTBOJMMON CTPYIKKOH,
BO3pACTaeT, TaK KaK YBEJIMUHMBAIOTCA €€ 00BEM B €/IMHHILY BPEMEHH U TeMIIepaTypa Harpesa.

SIBreHVie TETUIOBBIIENCHHS TIPHCYIIE TPOIECCY PEe3aHMs, HO OTPHIIATENIFHO BIMSIET HAa CTOHKOCTB
MHCTPYMEHTA, TOYHOCTh M Ka4eCTBO 00paOoTKH. J{J1s1 CHIDKEHHUS OTPHILIATEIHHOTO BIMSHUSI HArPEBA IPH
MeXaHooOpaboTKe MpuMeHstoT cMazouHo-oxaxaaomme cpeapl (COC). D10 KMIKOCTH, Tashl U
ra3oo0pas3Hble BeIecTBa M TBEPIbIC BEIIECTBA, KOTOPhIE HAPSAY C OXJIKICHHEM CHIDKAIOT TeIl-
noeizierieare (Qu 1 Q). Hanbonbiee nmpumenenne nomyuwmm sxuakue cpempl (COX): amynbenu;
MBUIBHBIE PACTBOPBI; Macia; Macia ¢ jgobasneHueM Qocdopa u cepbl; kKepocuH U ap. ['a3000pazHbie
cpempt — CO,, CCly; Ny; mapbl MOBEpXHOCTHO-aKTUBHBIX BEIIECTB; PACIbLICHHBIC JKHIKOCTH U ICHBI.
TBepaple cpeapl — MOPOIIKK MapaduHa, OUTyMa M MbUIbHBIE TOPOIIKH. [IprMeHeHne cma3zodHo-
oxyaxaaromux cpex no3possier Ha 10—15% cHu3uTh 3(h(EKTHBHYIO MOIITHOCTD PE3aHMs, TTOBBICUTH
CTOMKOCTh PEKYIIIEr0 MHCTPYMEHTA, YBEJIMIUTh TOYHOCTh U CHU3UTh MIEPOXOBATOCTH 00pabOTaHHOM
IIOBEPXHOCTH.

[Momaga cMa30YHO-OXJIAKIAIONMX CPEA B 30HY pE3aHUS OCYIIECTBISIETCS — Pa3IMYHBIMU
KOHCTPYKTUBHO-TEXHOJIOTMYECKUMH  CTTOCO0aMU.  JTO TIo/la4a JKUAKOCTH depe3 Y3KOe COIUio Ha
TIEPEITHIOI0 TTOBEPXHOCTh MHCTPYMEHTA; T10Jla4a CTPYH >KUIIKOCTH TOHKOM CTpyel MO HAarlopoM CO
CTOpPOHBI 33/THAX MOBEPXHOCTEH MHCTPYMEHTA; T0/ia4a PACIbUICHHBIX YKUIIKOCTEH CO CTOPOHBI 3aTHUX
MOBEPXHOCTEH MHCTPYMEHTA; TIO/IBOJT YKHIKOCTEH Uepe3 MOJIbI HHCTPYMEHT (Yallle BCEro MPUMEHSIIOT
IPH CBEPJICHUH TITYOOKHX OTBEPCTHH). DdeKkTnBHbINA 0TBOI Qg TP CKOPOCTHOM PE3aHUH OT yJacTKa
pesma, e (GopMHpYETCs HApOCT, OOECICUMBACTCS YBEIMYEHHEM 1, 3a CYeT IPUMEHEHHs
TEIIONPOBOHBIX MHCTPYMEHTAJIBHBIX MaTepuaioB. [Ipu atom uacTpymeHT oxnaxmaercs COC.

31.5. Bausiaue Bubpatmu cuctembl CITAJ]
Y TEXHOJIOTUYECKON HACJIEICTBEHHOCTH Ha Ka4€CTBO
00pabOTaHHBIX TOBEPXHOCTEN

Bmstare Bubparmu CITNL Ha nporiecc pe3aHus OnpeiesisieTcss UX 9acTOTOM U aMIuIATyI0u. Tak,
VIBTPa3BYKOBbIE KoyieOanust qactoroi 18—20 kI u amrmTynoin 8—20 MKM BBOZSAT B 30HY PE3aHUS
TUTs1 YITy9IIeHUsI 0OpaObOTKU Pe3aHrEM.

B nportecce pesanwst Bosrukarot HuskodactotHbie (50—500 I'ix) u BeicokouacTtoTHBIe (800—6000
I'1r) aBTOKOJICOAHNS IEPEMEHHOM aMILTHTY/IbI B pe3y/bTare ynpyrux aedopmarmii ciucrembl CITAJL mpu
M3MEHEHHUH CWJT pe3aHusl. V3MeHeHne cuit pe3anusi 0OyCIIOBIICHO HETIOCTOSTHCTBOM pa3Mepa IPHITYCKa,
HECTaOWJILHOCTBIO CBOWCTB 00pa0aThIBAEMOr0 Marepuaia, OOpa3OBaHHEM HapOCTOB, AJIEMEHTHBIX
CTPY)KEK W CTpyKeK HajyiomMa. HH3KkouacToTHBIE KOJNeOaHWsI BBBBIBAIOT BOJHHUCTOCTH MOBEPXHOCTH
JIeTalli, a MpU BBICOKOYACTOTHBIX KOJIE€OAHUSX Ha MOBEPXHOCTH OOpasyercs psidb, B 00OMX CITydasx
IIIEPOXOBATOCTh TIOBEPXHOCTH BO3pacTaeT. ABTOKOJIEOAHWSI CHWKAIOT CTOMKOCTh HHCTPYMEHTA,
O0COOCHHO W3 TBEPIBIX CIUIABOB, KEPAMHUKA W CBEPXTBEPIBIX MAaTepUaIOB. BO3HMKHOBEHHE
ABTOKOJICOAHHH TIPEIyNPEKIACTCS. BBIOOPOM PpEOKHAMa pPE3aHUsT M TEOMETPHYECKHX T1apaMeTpOB
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WHCTPYMEHTA, VYBEJIMYCHWEM TOYHOCTH 3arOTOBOK M OOECIIEUEHHEM TIIOCTOSHCTBA IIPHITYCKA,
TEPMUUECKON 00pabOTKOM 3aroToBOK. J|1s1 CHYKEHMsI aBTOKOJICOAHMH YBETMUMBAIOT KECTKOCTh CTAHKA,
MHCTPYMEHTA U MIPUCTIOCOONIEHHH, IPUMEHSIOT BUOPOTaCUTEINH.

B oOmem OamaHce morpeniHocTell morpemHocTd, oOycnopieHHbie BuoOparmen CIIN,
cocraBisoT 10 30%.

[on mexronoeuueckoli nacredcmeeHHOCHbI0 TIOHUMAIOT COXpaHEeHHWE OOpabOTaHHBIM H3JIEIUEM
CBOMCTB M TOTPEIIHOCTEH, MPUCYIIMX OOpabarbiBaeMoil 3arotoBke. Hampumep, mpu ToueHMH
Pa3HOTOJIIMHHON JIMTOM 3aroTOBKM Oe3 TPEeIBapUTEILHOTO BBIPABHUBAHKS €€ TOJIIMHBI TOTydacM
PA3HOTOJIIMHHYIO JETAb.

KonmuecTBeHHO — TEeXHOJOTMYECKass HACIIEICTBEHHOCTh — XapakTeprsyercs — Kod(duimenTom
HACJICIOBAHMS, YKAa3bIBAIOIIMM CTETICHh W3MEHEHHs! OIpE/ENICHHOTO CBOMCTBA 3arOTOBKH TOCTE
o0paboTku. Hanprimep, k03(hdHUITHEHT W3MEHEHHS IIEPOXOBATOCTH R? nociie nuTMQOBaHNS 3arOTOBKH,
MOJTyYeHHOM TOYEeHHWEM W uMerollell mepoxoBarocth R, Oyner paBeH Ki= RMRS tme 1u 2 —
MOPSAAKOBBIE HOMEDPA OIIEpaLui.

TexHomnormyeckass HACIECTBEHHOCTh MOXKET YIydlllaTh WM CHWKAaTh OKCIUTyaTalliOHHbIC
cBoiictRa. B KakmoM oOTHeneHOM ciydae  TpeOyercs M3ydeHHMe (PUBMYECKMX —MEXaHM3MOB
HACJICICTBEHHOCTH VTSI YIIpaBJIeHHs! €r0. Tak, HaKIien TOBEPXHOCTHOTO CJIOSI KapOIPOYHOTO CIIIaBa
MOCJI€ YMCTOBOM OOpaOOTKM BO3PACTACT, YTO OOBSICHSETCS CYMMHPOBAaHWEM HOBBIX JIMICTIOKALMA C
MMEBIIIMMHUCS JI0 00paboTku. [lostoMy, /y1si MpeoTBpaIlieH!s] Ype3MEPHOTO YIPOUHEHUS TIOBEPXHOCTH,
TIepe]T YNCTOBOM 00pabOTKOIM HEOOXOMMO TPOBECTH TEPMOOOPAOOTKY 3ar0TOBKA — CHU3UTH BIIUSHUE
TEXHOJIOTUYECKON HACIEICTBEHHOCTH.

31.6. UncTtpyMeHTaIbHbIe MaTepHaIbI

OcHOBHast poiib B  CPE3aHUU CTPYKKH Tpd  OOpabOTKE pe3aHueM  OTBeleHa
MHCTpyMEHTy. B mporecce 0O0pabOTKM OH HarpeBaeTcsi, WCIBITHIBACT MEXaHHYECKUE Harpy3Kd U
KOHTaKTHOE TpeHHe ¢ 00padarsiBaeMbiM MatepuaioM. B cucreme CITN/] (craHok — mpucriocoOiieHe
— HMHCTPYMEHT — JICTajlb) MHCTPYMEHT paboTacT B HaMOOJICe TSHKENIBIX YCIOBHSX M OT HEro B
NIEPBYI0 O4YEpe/lb 3aBUCAT HAIEKHOCTH M KauectBO  oOpabortku. Jlng  oGecrieueHus
paboTOCIOCOOHOCTH MHCTPYMEHTAIBHBIE MaTepyalibl JIOJDKHBI 00JIa/laTh BBICOKMMH 3HAYCHUSIMU:
TIOITYCTAMBIX HANPSDKEHU HA U3THO, PACTsDKEHHE, CKaThe, KpYdeHHe, Yap; TBEPIOCTH PEXYIIEH 4acTn
WHCTPYMEHTA, 00ECIICUMBAIOIICH €r0 PEXYIUE CBOMCTBA,  TEIUIOCTOMKOCTH, T. €. CIIOCOOHOCTH
COXPaHATh CBOIO TBEPIOCTh NPH BBICOKUX TEMITEPaTypax; HW3HOCOCTOMKOCTH. [IpOMBIIUIEHHOCTH
BBIITYCKACT HHCTPYMCHTAJBHBIC MAaTCpUalibl, IO COCTaBY, CBOMCTBaAM M 00JIaCTH IMPUMCEHCHUA
TIOJIPa3ICTSTFOIINECS Ha CIEYIOIINE TPYIIIBL: YIIepPOAUCTBIE U JISTHPOBAHHBIE HHCTPYMEHTAIIbHBIC
CTaJIi; BBICOKOJICTUPOBAHHBIC MHCTPYMEHTAIbHbBIC (OBICTPOPEKYILNUE) CTAH; TBEP/bIC CIUIABHI;
OKCHJIHYIO, OKCHIIHO-HUTPUIHYIO, OKCHIHO-KapOUHYIO KEpaMUKY, CBEPXTBEP/bIC
MHCTPYMEHTAILHBIC MaTepHAaIbl HA OCHOBE aJiMa3a M KyOM4eCcKOro HUTpHUa 6opa.

1 UncTpymeHnTaibHble craau. K 9T0l rpynmne MarepuaoB OTHOCST BBICOKOYIIIEPO/HbIE
323BTEKTOMJTHBIC BRICOKOKAYECTBEHHBIE CTaIH ¢ cozeprxkanreM yrirepoaa 0,9—1,3 % — sto cram Y9A,
V10A, Y12A, Y13A. Tlocne TepmooOpaboTkn oHM mpuoOperatorT TtBepaocth HRC 62—64, uro
TIO3BOJISIET HCTIONB30BATh UX B KAYECTBE PEXKYIIEH YacTH MHCTPYMEHTA MpH 00pabOTKe OCHOBHBIX KOH-
CTPYKIMOHHBIX ~ CTallel, Yyr'yHa B OTOMOKEHHOM cocrosHud  (tBeprmocteio g0 HRC  32).
Omnako ux  Hu3Kasg  Temioctoiikocth (200250 °C)  nomyckaer — 00pabOTKy — mpu
ckopocTsix pe3anust He Bbine 10—15 m/MuH. DTH CTalmM UCIONB3YHOT YISl M3TOTOBJICHUS ILIAIICK,
HANILHAKOB, METYMKOB H JIPYTOTO MHCTPYMEHTA, PA0OTAIOIIEr0 C MaJIbIMH CKOPOCTSIMU PE3aHUSI.

JlernpoBaHve YriiepoMCThIX CTaNel HEOOJBIIMM KOJIMYECTBOM XpOMa, MapraHiia, Boib(ppama U
KPEMHHsI TTOBBIIIACT M3HOCOCTOMKOCTh YIJIEPOIMCTBIX CTaliei 3a cueT mosbimeHus tBepaoctd (HRC
66—67,5) B pe3yabTare 00pa3oBaHUS CIOXKHBIX KapOWIOB M BBHICOKOM KOHIICHTpAIMH YIepoja B
MapTEeHCHTE, OJTHAKO JITMPOBAHHBIC CTAH, TaK e KaK M YIIIEPOJHCTBIC, 00MaIat0T HU3KOHW Teruio-
CTOMKOCTBIO, TIO3TOMY U3 HUX M3rOTAaBIMBAIOT MEJIKOPa3MEpHbIE CBEpIIa, METUMKH, KOHLIEBbIE (Ppe3bl
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" IPOTAKKHU.

2. bbicTpopexxyme cTajii  o0JNamaloT  BBICOKOH TPOYHOCTBIO, YNAPHOH BSBKOCTBIO U
TPEIMHOCTOMKOCTBIO. TeIIOCTOMKOCTh OBICTPOPEKYIIMX CTajlel MO0 CPaBHEHHIO C JIETMPOBAHHBIMU
o0ecrieyrBaeTcsl 3a cueT BBEJICHUS BoJIb(hpama, MOJIMO/IEHa, BaHAIMs M XpOMa, 0Opa3yIOLHX CII0KHbIE
KapOWpl, CBS3BIBAIOIIME TIOYTH BeCh yriiepon cramd. Koarymsmmsi kapOWIOB, CHIDKArOIIAs
TEIUIOCTOMKOCTh CTajlel, mpoucxo T Toibko mpu 550—700 °C, 910 CYIMIECTBEHHO IMOBBIIIACT TEI-
JIOCTOMKOCTH OBICTPOPEKYIIUX CTAJICH.

Beicokyto TBepmocte (HRC 63— 65) u mpounocts (25 ITla) ObicTpopekyimupe CTam,
JIETUPOBaHHbIE BOJIb(GPAMOM, XpOMOM M BaHaJMEM, IPUOOPETAOT NOCIIE TEPMUUECKON 00paboTK —
3aKaJTKW 1 MHOTOKPATHOTO OTITYCKA.

[To ypoBHIO JOIMYCTUMBIX CKOPOCTEH pe3aHust ObICTPOPEKYIIIUE CTAITN JCIIST Ha JIBE TPYIITIHL:

a) 00ECIICUMBAIONIE ~ HOPMAIbHYI0  MPOM3BOJAMTCILHOCT  —  3T0  cramd P18,
P12, P9 (Bomb(pamoBBIE) C COACp)KaHMEM BOJb(ppamMa COOTBETCTBEHHO OT 18 10
9% u cramu P6Mb5, P8Mb5 (Bosibhpamo-mMonbaeHOBEIE);

0) oOecrieunBaroIme TIOBBIIIICHHYIO TIPOM3BOAMTEIEHOCTD — 3TO cTaim
P12®3, P12d3M8  (Banammebic), P18D2K5 ~ P6MSK5  POMBK5  (kobambToBbIE),
B11IM7K23, BAM2K23 (c MHTepMETALTAIHBIM YITPOUCHUEM).

WHcTpyMeHTsI 13 cTasnel epBOM IPyIIIbl UMEIOT YHUBEPCATIBHOE IIPUMEHEHUE, OHU UCTIONB3YIOTCS
11 00pabOTKM KOHCTPYKIIMOHHBIX CTallel, 9yryHOB ¢ TBepiocThio 200—280 HB 1 1iBETHBIX METALIOB
HOPMAJIBHON 00padaThiBaeMOCTH. M3 HIX M3roTaBIMBAIOT (PACOHHBIA MHCTPYMEHT (MCTUMKH, MPOTSHKKH,
(bpe3bl ¥ CBEpIIa) TSI MAIIMHHON 00Pa0bOTKU. ITH CTAIH OOJIAJAIOT XOPOIIICH HITH(YEMOCTBIO.

Cramm Bropoit Tpymmsl P6MBSKS, P18M5®2, nermpoBaHHBIE BOJIBGPaMOM, MOIMOICHOM,
KOOQIBTOM M BaHAIMEM, MPUMEHSIOT Il 00paOOTKH >KApOMPOYHBIX CTaJeld W CIUIABOB, BBITOIHEHHS
YEpPHOBBIX OTEPaIvii, B TOM 4HCIe Ppe3epoBaHmsl. TemIoCTORKOCTh ATHX cTajiel coctaisier 630—
640 °C, a teronpoBoHOCTh B 1,5 pasa BbIme, yeM y cranieid rmepBoid rpymnmbl. OHE CIIOCOOHBI
BOCIIPMHUMATH BBICOKHI YPOBEHb TEPMOMEXaHMYECKUX HArPY30K, BO3HHKAIOIIMX MPU 00pabOTKe
TUTAHOBBIX U YKapOIIPOYHBIX CILJIABOB IIPU TOUEHUH, Ppe3epOBaHUU, CTPOTaHUH.

OnHako y Bcex OBICTPOPEXKYIIMX CTajiell TBEPAOCTh U M3HOCOCTOMKOCTb PE3KO CHIKAIOTCS C
MIOBBIIIICHUEM TEMIIEPATYPEI IIPA YBEIIMYEHUN CKOPOCTH PE3aHUS.

3. TBepable cNIaBbI SBISIOTCS OCHOBHBIM HHCTPYMEHTAJIBHBIM MaTepHATIOM, 0OSCTICUMBAFOIIINM
BBICOKOITPOM3BOMTEIIBHYIO 00pabOTKy pe3anHueM. MIHCTpYMEHTOM W3 3THX CIDIaBOB cpe3aercs jio 65%
BCEH CTPY)KKHM H3-32 HCIIOJIH30BAHMsSI CKOPOCTeH pe3aHus, B 2—3 pa3a IPEBBIIIAONINX CKOPOCTH
pe3aHus, MPUHSTHIC U1l HHCTPYMEHTOB M3 OBICTPOPEKYIIEH CTAIIH.

OHU TIPEeNCTaBISIIOT COOOM KOMITO3UITMOHHBIM Marepuall, COCTOSIIMN M3 TIOPOIIKOB KapOWIOB
TUTaHa, BoJb(pama, TaHTata, KapOOHUTPUA THUTAHA M CBS3YIOIIEH (paskl — MaTpuilbl, B Ka4ecTBE
KOTOPOM MCIIOJIB3YETCs KOOATbT—HUKEITb—MOJIUOICH.

TBepmpie crutaBel OOnamaror BbicOKoM TBepmocthio (HRC 82—92), kotopast coxpassercs,
obecrnieunBasi BeIcOkue pexxymre cBoiicta 10 700—1000 °C; BBICOKOH NMPOYHOCTHIO MPH CKATHH, HO
HEBBICOKOM MPOYHOCTBIO MpU M3rHOe M ynapHOW Bs3KOCTHIO. [l0o3TOMy HMHCTpYyMEHTBI M3 TakuX
MAaTEpUaOB MPHUIOIHBI JUTsl] 00pabOTKM BBICOKOIIPOYHBIX METAILIOB, BKIIFOYAs 3aKAJICHHBIC CTAH, U
HEMETAUTMYECKIX MarepuaioB Tuma creknodapdopa, rmactMacce u ap. Hemocratkom TBEpIbIxX
CIINIaBOB SABJIACTCA UX XPYIIKOCTb.

I[To cocraBy 1 00JaCTH MPUMEHEHUS TBEP/bIC CIVIABBI JICJISITCS HA YETHIPE OC- | HOBHBIC TPYIIIIBL:
Bosb(pamoBeie  (W—Co), TuTanoBobghpamoBbie (WC—TIC—Co), TUTaHO-TaHTAIO-BOJIB(GPAMOBBIC
(WC—TiC—TaC—-Co) u 6e3BonbhpamoBsie (TIC—Ni—Mo, TICN—Ni—Mo).
Bonvgpamo-kobanbmoswvie cnnaswr (rpynmna BK) cocrosit u3 kapouma Bosb(hpama U CBSI3YIOIIETO
koOasbTa B KommmuecTBe oT 3 1o 15%. Copeprkanne KoOaabTa B CIDIABE OMPEAEISET €ro BS3KOCTb.
HanMeHBImMM KOIMYECTBOM KoOallbTa M HaMMEHBIIEH BA3KOCTRIO 0Onamaror crurassl BK2, BK3,
T30K4 ux TpUMEHSIOT IS Cpe3aHWs TOHKOM CTPYKKM Ha YHCTOBBIX oreparmsax. CIUaBbl
tima  BK8, T14K8, conepkammye  HamOoJbIllee  KOJMYECTBO — KOO&mbra,  OONaaroT
HaUOOJIbILIEH BSI3KOCTHIO. VX MPUMEHSIOT Ha YEPHOBBIX OIEpaLUsIX [IPU CHATUM CTPYKKH OOJIBIIOro
CCUCHU.
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Ha msHococroiikocTs crmaBoB BK okaseBaror BimmsiHHe conepkanue kapoumoB WC u pasmep
KapOumHOTO 3epHa. [Ipr yMEHBIIEHHH pa3MepoB 3epeH BO3PACTAaCT M3HOCOCTOMKOCTB, HO HECKOJBKO
CHIDKAETCs TIPOYHOCTh. B 0003HaueHMsT MapKu CIUIaBa ¢ MEJIKUM 3epHOM Jio0aBisieTcs: OykBa M: BK3-
M, BK6-M.

Hucrpyment u3 cruiaBoB BK B 3aBUCMMOCTH OT CBOETO COCTaBa C YCIIEXOM HCHOJIB3YETCSl TIPU
00paboTKe YYryHOB, BOJIH(PPAMOBBIX, MOJIMOJICHOBBIX, HHKEJIEBBIX, TUTAHOBBIX CILUIABOB, IBETHBIX
METAUIOB M CIUIABOB TOBBIIICHHON XPYIKOCTH, KOHCTPYKIIMOHHBIX MOJIMMEPHBIX MaTepHalOB THIIA
TUIACTMACC, yriie- U OOpOTIaCTHKOB, IepeBa 1 Jip. B To sxe BpeMst OHM He PEKOMEHTYIOTCS TSl pe3aHwst
3arOTOBOK W3 BBICOKOYIVIEPOJMCTHIX M JITHPOBAHHBIX CTaJe, TaKk KaK TP 3TOM HHTEHCHBHO
M3HAIIMBAIOTCS 3e€pHA Kapoua Boabdpama.

Tumano-sonvppamosvee cnnaswr (rpynma TK) mo cpaBHeHuto ¢ co criaBamu BK o0mamaror
OOJIBILICH TBEPIOCTHIO, TEIUIO- M JKAPOCTOMKOCTHIO, CTOMKOCTHIO K KOPPO3MM W OKHCICHHIO, HO
MEHBIIIEH TeIIONPOBOMHOCTEIO M Ooubiie xpynkocTbio. CraBel TK  mydiie  mpoTHBOCTOSIT
W3HAIMBAHUIO TIpH 00paboTke crasieid, yem ciuiaBbl BK, B TO e BpeMst MPOYHOCTH yepyKaHHs 3epHa
kapOu/1a B MaTpHLe HIDKE, yeM y ciuiaBoB BK. B cuity oTMeueHHbIX OTIIUMil MHCTPYMEHTHI U3 CILIaBOB
TK npumenstor mnpu o0pabOTKe KOHCTPYKIMOHHBIX CTaN€d Ha CPEIHUX U BBICOKUX CKOPOCTSX
pe3aHws.

Tumano-manmano-sonvppamosvie cniasvl (rpynma TTK) cocrost u3 3epen WC, 3epen
Tpoitabix KapouaoB (Ti, Ta, W) u cBs3yrorieit Ko0anbToBOM (a3bl.

Crnassl TTK oTimyarotcst MEHbLIEH XPYIKOCTbIO, OOJIbILEN POUHOCTHIO YIEp:KaH!UsI KapOUTHBIX
3€pEeH CBSI3KOM, JIyUIllel CONPOTHBISIEMOCTHIO BEICOKOTEMITEPATYPHOM TEKYIECTH U OOJIBIIINM TIPEICIIOM
IIPOYHOCTH TIPY LIMKIIMYECKOM Xapakrepe HarpykeHuil, yeM ciuiaBbl TK 1 BK. Iloatomy nHCTpyMEHT,
ocHareHHbI pexynmmMu wiactuHaMu u3 TTK, ocobenHo »ddextrBeH B mporeccax MmpepbIBUCTOTO
pe3anus (ppe3epoBaHKy, CTPOTaHKH, MPEPHIBUCTOM TOUCHHH); VIS ONEPAIii YePHOBOM 00pabOTKH C
OOJNBIIMMM CEUEHUSMHM CpE3aeMOro ciosi M kojebaHusiMu npuiycka. ['pymma crmaBoB TTK
MpUMEHSIETCS IPU 00paboTKe TPYIHOOOpadaThIBAEMBIX CTaJIel ayCTEHUTHOTO KJlacca.

4. Pexymass Kepamuka. B Hacrosimee BpeMs BBITYCKAIOTCS TpPH OCHOBHBIX BHJIA
KepaMUYECKHX HHCTPYMEHTAIBHBIX MaTePHAJIOB:

- Oenast okcuHas Kepamuka coctont Ha 90% u3 okcra amomuans Al,0z v erupyroniux 106aBok
(M gO, Zr,0, u )Ip.);

- YepHas OKCHJIHO-KapOHIHas KepamuKa m3roTapimBaercs u3 cvecd Al0; (mo 60%), TiC (20—
40%), Zr0, (20—40%) u apyrux KapOHIOB € JIETUPYIOIMHU J00aBKaMHU;

- KepaMHrKa Ha OCHOBE HUTPUIOB KpeMHHS (SlsNg), JIerupoBaHHask OKCHIAMA UTTPHS, [IUPKOHUS U
aMMOHWUS.

Kepamuueckie Mmarepuaibl HE HMMEIOT CBSBYIOIIEH METAUIMUYECKOW (hasbl, YTO CHIDKAET HX
pa3yrnpovyHEeHHe TPH TIEPErpeBe M JIeTlaeT BOSMOXKHBIM HX TPUMEHEHHE TMPH BBICOKUX CKOPOCTIX
pe3anmsi. Ecrm penenbHas CKOpOCTh pe3aHust ISl TBEPIOCINIABHOTO HHCTpyMeHTa coctaBisieT S00—
600 m/muH, TO IS KEpaMHYECKOro HHCTpyMeHTa oOHa yBenuumBaercs g0 900—1000 m/muH.
HenocrarkamMu KepaMHYECKHMX MaTepUaiioB SIBISIOTCS WX HH3Kas pouHocTs mpu m3rube (0,3— 0,35
['T1a), nOBBIIIEHHAS XPYITKOCTh U HU3Kas TEILIOMPOBOHOCTb.

Bbicokast TepMOCTaOMITBHOCTD Iy TeMrieparype 0 1400 %C B coueranmy ¢ BICOKOI TBEPIIOCTHIO U
COTIPOTUBJIIEMOCTBIO  OKHCJICHHIO OOCCIeUIId TMPUMEHEHHE KEPaMHUYECKOTO0 HHCTPYMEHTa IS
YHCTOBOW 00OpabOTKH 3ar0TOBOK TIOBBIIICHHOM TBEPIOCTH M TIPOYHOCTH Ha BBICOKHX CKOPOCTSIX PE3aHHSL.
Kepamuueckunii MHCTpyMEHT TpeOyeT HCIOIb30BaHUS OOOPY/IOBAaHMSI M TPUCTIOCOOICHNI BBICOKOM
KECTKOCTH, UCKITIOYAIOIINX BUOPAITUIO0 MHCTPYMEHTA.

5. CeepxrBepabie Matepuanbl (CTM). MiMu nprHATO Ha3bIBATh MATEPHAIIBI, IMEIOILIHE TBEPIOCTD
no Buxkepcy mpu 20 °C cBpime 35 [Tla. D10 mmacTvHBI Ha OCHOBE TIOJMKPHCTATMYECKUX AIMAa30B,
KyOMUYeCKOr0 M TeKCaroHaILHOro HuTpuma Oopa. Ha ocHoBe HuTpuma Oopa IIMPOKO HCHOIB3YeTCS
ab00p P, mosydeHHbI B BUAE MOJMKPUCTAILUIOB. 110 TBEpIOCTH OH YCTYyMaer TOJBKO anMaszy, a ero
TEIUIOCTOMKOCTB B JIBa pa3a Bbiliie Teruioctoiikoctu amvasza (~1600 °C).

Jlns xyowdeckoro Hutpuma Oopa (KHB) xapakrepHbl BBICOKAas XMMHYECKas YCTOHUYHMBOCTB,
TepmoctabrtbHOCTB 1pu 1450 °C. OHaKo CpaBHUTEIFHO HU3KAsI TIPOYHOCTH U TTOBBIIICHHAS XPYITKOCTh
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KHbB 1o3BosisitoT NpUMEHATh UHCTPYMEHT TOJIBKO ISl UUCTOBOM OOpabOTKM 3arOTOBOK U3 XPYIKHX,
TBEPIBIX MATEPUATIOB TIPH OTPAHUYEHHOM CEYEHHH CPE3aeMOTr0 MaTeprasia M TOBBIIICHHOH )KECTKOCTH
CIINA. Ilpumenenne uncrpymenta u3 KHB st unctoBoif 00pabOTKM BBICOKOMPOUHBIX YYI'YHOB,
sakaeHHbIx crater (HRC > 40) u HekoTophIX CruiaBoB 1o3BoisieT B 10—20 pa3 MOBBICUTH CKOPOCTh
pEe3aHust 3THX MaTepUAJIOB IO CPAaBHEHHUIO ¢ 00pabOTKOM TBEPOCIIIABHBIM HHCTPYMEHTOM.

CTM Ha ocHOBe aMasa 1o TEXHOJIOTHH TPOM3BOJICTBA JIEIISITCS HA JIBE TPYIIIIBI: TOJIMKPHCTAILIBI
ayMasa, oJtydaeMble (Pa30BBIM ITEPEX0IOM rpaduTa B &IMa3 U TOTydaeMble CIIEKAHHEM alTMa3HbIX 3epEH.

K niepBoii rpyre otHocsitest kapoonano (ACIIK) u 6awtac (ACB); ko Bropoii rpyrnne — CBBH,
kap6ouuT 1 CKM.

[lommkpucTayibl  BIAMBAIOT WM MEXaHMYeCKM  3aKpeIUIIOT B MHCTPYMEHTaX,
M3TOTABJIMBAs pE3lbl, TOpLEBble (pe3bl W JApyrue WHCTPYMEHTHI. AJIMasHbIE PE3Ibl IIHPOKO
WCTIOJIB3YIOTCSL TIPH TOHKOM TOUYCHHWH WII PAcTavYMBaHWH 3arOTOBOK M3 CIUIABOB ITIOMHUHFSI, OpOH3,
JIaTyHel 1 HeMETAITYECKIX MaTeprasioB. Kpome Toro, OHM MpUMEHSFOTCS [Tl 00paOOTKH 3arOTOBOK 13
TBEPIBIX MATCpPUAIOB, TEPMaHHUs, KPEMHHS, [MOJYIPOBOJHUKOBBIX MATCPHAIOB, KEPAMHKH,
JKapOTPOYHBIX CTaieii M cruiaBoB. OOpabOTKy BemyT co ckopocTsmu pesanus g0 1200 m/mum.
[oBepxHOCTH fHeraneii, 0OpaOOTaHHBIE B THX YCIOBHSX, UMEIOT HIBKYIO IIEPOXOBATOCTh M BBICOKYIO
TOYHOCTB Pa3MEPOB.

31.7. U3Hoc pexyiero uucrpymenta. [lapamerpnl usHoca

B nporecce pezaHusi MpOUCXOIUT 3aTYIUIEHUE PEXYILEH KPOMKU MHCTPYMEHTA, CHIDKAIOILEE €ro
pexyie cBoicTsa. [Ipy 3aTyrieHny HapyIaroTCcs YCJIOBHS CTPYKKOOOPA30BaHMsl, BO3PACTAIOT CUJIbI
pe3aHus, YXy/IIIaloTCsl TOYHOCTH 0OPaOOTKH M Ka4yeCTBO 00pabOTaHHON MTOBEPXHOCTH.

3aryruieHHe pekyiieii KpoMKH o0ycnoBBaercs ee n3nocoM (prc. 31.8). [To MexaHu3My 3aTyIUICHHUS
PEXyIIEH KPOMKH YCIIOBHO BBIIEISIOT CIIEAYHOLIME BUIbI M3HOCA MHCTPYMEHTA: MAaKpO- M MUKPOCKOJIBI,
wiactiyeckas  aedopmaiwist, aOpa3MBHO-MEXaHMYECKHH,  aOpa3MBHO-XUMHYECKHH, — a/r€3HMOHHO-
YCTAJIOCTHBIN U TG Y3MNOHHBIH.

Xpynkue MUKpockonsl BOZHUKAIOT B TBEPAOCIUIABHOM HMHCTPYMEHTE M3-3a IONAJIAHUS B 30HY
00pabOTK! KPYITHBIX YaCTHI] IMOBBITIEHHON TBEPIOCTH. ITO MOXKET OBbITh HEYCTOMYMBAS YacTh HAPOCTa
WJTH YaCTUIIBI OKCHZIOB ¥ (JOPMOBOYHBIX CMECEH IIPU pe3aHUM OTIIMBOK M MMOKOBOK.

MakpocKoibl  peXxyliel KpPOMKU BO3HHMKAIOT I10J] JIEWCTBHEM W3THOAIOIIMX HANPSHKEHUH,
TIPEBBIIIAFOIINX JIOITYCTHMBIE, OCOOCHHO IPH YIAPHBIX HATPY3KaX.

IInacmuueckas degpopmayus. B nponecce pezaHus HHCTPYMEHTaAMH U3 ObICTPOPEKYIIHUX U
YIJIEPOJIUCTBIX ~ CTajied HaOMoJaeTcs IUIACTUYECKOe JIePOPMHPOBAHUE PEKYIIEro KIMHA,
IIPUBOJAIIECE K OIYCKAHHIO IIEPEJHEH W BBITYYMBAHUIO 33JHEH IIOBEPXHOCTH. B pesymprare
OITyCKaHMsI TepEIHEel TMOBEPXHOCTH HM3MEHSETCS TEpelHHH yroyl W, COOTBETCTBEHHO, YCIIOBHS

pesanus (puc. 31.8, 2).
T
d
- $T2 3

L) F

Puc. 31.8. Xapakrep n3HOCA PEXKYIIETO KIMHA:

@ — W3HOC TI0 TIepeHeH IOBEPXHOCTH; 6 — M3HOC 110 3a/IHEH MOBEPXHOCTH; B — H3HOC T10
HepeHel U 3aIHeH TIOBEPXHOCTAM; 2 — IuiacThuueckas aedopmanus; 1,3 — 30HbI ynpyroi
nedopmanmu; 2 — 30Ha monsydecty; /; h,— mmHa u riryouna yaku;f— pasmep dackw; h,, h,
— pa3Mep ONyCKaHHs NepeIHel TOBEPXHOCTH U BBIITYUYUBAHHUS 110 3a/IHEH MOBEpXHOCTH; h3 —
JUTHHA TI0MIaIKK u3Hoca; Tp—rpemuHa (CKo)
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[Ton3yuects u pazpyiuieHue pexymiein kpomku. JlegopmupoBanre pexXyIero KIMHa B pe3yibTare
TUTACTAYECKON Jie(hopMaliy MeTalia TIPOMCXOUT B 30HE M30TEPM, KOTOPBIE TIPOCTUPAFOTCS OT MEpEeIHEN K
3ajHeil moBepxHocTH HHCTpymeHTa (puc. 31.8, 2). Ilo stum wm3orepmam (350—500 °C) u mpu
TIOCTOSIHHOM Harpy3Ke Ha MHCTPYMEHT HaOJTFO/IAeTCs IIPOIIECC TIOI3YIECTH.

B pesynbrare momsydecTd mareprana B 30HE 2 Ha rpaHdIe ¢ 30Hamu 1 u 3 HakarumBaroTcs
BBICOKHE cTereHn fedopmarii. [IporcxomT MUCcIoKaMoOHHOE YIPOYHEHNE, BBI3BIBAIONICE  XPYITKOE
paspyiieHue
TBEPAOCIUIABHOTO MHCTPYMEHTA Ha rpaHuIle 30H 1 1 2. JUmTensHOCTh paboThl MHCTPYMEHTA JI0 CKOJIa
YBEJIMUMBAIOT CHIDKEHUEM MHTEHCUBHOCTH TIPOLIECca TIO3YYECTH 3a CUET YBEJIMUCHHS CEUCHHUS PSKYIIIETO
KIMHA, TIOBBIIICHHUS TBEPJIOCTH KOOATHTOBOM CBS3KM TPH JITUPOBAHWM BOJIB(PAMOM, YBEIIUCHUS
TEIUIONPOBOHOCTH TBEP/IOTO CILIABA.

Abpa3usHo-mexaHuueckuti  U3HOC — UHCmMpymenma  OOYCIOBIEH MUKpOI@panaHueM |
paspylieHUeM TepelHe W 3aJHEd TOBEPXHOCTEM WHCTPYMEHTA TBEPIbIMA KOMIIOHEHTAMU
oOpabartbiBaeMOro Marepuana (KapOujamu, HHTPHIAMH, YIIPOUHSIONMMH HHTCPMETaLIAIHBIMU
GbazamMu, OKCHJAMH) M MEJIKAMH YaCTHUI[AMHU TEPUOINYECKH Pa3pyIIAIOIIerocs Hapocra. AOpa-
3MBHOMY  W3HAINMBAHWIO  TOJIBEPraeTcss WHCTPYMEHT W3  YIVIGPOIMCTBIX,  JICTMPOBAHHBIX,
MHCTPYMEHTAJIbHBIX, 4 TAKKe ObICTPOPEXYILIUX CTasICH.

Abpa3zusHo-xumuyeckull U3HOC UHCMPYMeHma TIPOUCXouT, koraa B cocrabe COXK comepxarcs
XUMHYECKH aKTUBHBIC BEIECTBA, OCIAONSIONIME TOBEPXHOCTHOE HANPSDKEHHME HHCTPYMEHTAIBHOTO
Marepriania. B pesynbrare oOnerdaercsi mporiecc aOpa3sWBHOTO paspylIeHHs Marepuaia Tpd MUK-
polaparnaHum.

Ilpn wHarpeBe TBepmpix crwiaBoB g0 600—800 °C mpomcXoauT TMOBEPXHOCTHOE OKHCIICHHE
Kk00ambTOBOM (has3pl, KapOWJOB BOJbGpamMa M THUTAHA C OOPa30BaHHEM TOBEPXHOCTHBIX IUICHOK,
TBEpAOCTh KOTOPHIX B 40—50 pa3 MeHbIIIe TBEPIOCTH HCXOIHOTO MaTepralia. IT0 CO3/aeT YCIIOBUS IS
0oJiee THTEHCUBHOTO a0Pa3uBHO-XUMUYECKOTO N3HAIIMBAHU.

Aoee3uonHo-ycmanocmuoe usHauusanue UHCmMpymMeHma sBISIeTCS Pe3yIbTaTOM CXBAaThIBAHHS
MHCTPYMEHTAIPHOTO M 00pabarhlBaeéMOro Marepuaga C  MOCJHEAYIOUIMM  BbIPHIBOM — YaCTHIL
MHCTPYMEHTAIFHOTO Matepraia. HamOonee aKkTWBHO aIre3MOHHOE W3HAIMBAHKME TIPOTEKACT IIPH
temrieparype 0,35—0,5 ot Temmeparypbl IUIaBJIeHHs] MaTepraia MHCTpyMEHTa U HEBBICOKOM pasHOCTH
TBEPAOCTEN HHCTPYMEHTAIBHOIO ¥ 00padaThIBaeMOI0o MaTeprasoB.

[Nepromryeckrt TIOBTOPSIFOIIIEECS] CXBATHIBAHUE W Pa3pyIICHHE aIre3WOHHBIX CBS3CH BBI3BIBACT
[MKIIMYECKOEe HArpy)KeHHE KOHTAKTHBIX CJIOEB WHCTPYMEHTAILHOTO MaTepuajia, TPUBOJAIIEES K €ro
ycTaiocTd. PasBUTHE YCTAIOCTHBIX MPOIIECCOB BENET K MOCIEMYIOIIEMY Pa3pyIICHHIO METalla B BHIE
BBIKPAIIIMBAaHUS M CKOJIOB. B 3THX yCIIOBHMSIX MHCTPYMEHTAIBHBIA MaTeprali, 00JIaatoIiii BHICOKMMH
3HAYCHHSIMU [IUKIITIECKON TIPOYHOCTH ¥ YJIAPHOW BSI3KOCTH, JIyHIIIe COTIPOTHBIISIETCS aIr€3HOHHOMY
N3HAIINBAHUIO.

Huppyzuonnoe usnawusanue uncmpymenma MPOTEKACT TPU TaKUX YCIOBHSX PE3aHHs, KOTTIA
MEKIy O0OpaldaThlBaéMbIM M HMHCTPYMEHTAJIBHBIM MAaTepUalaMH  YCTAHABJIMBAIOTCS  yYCTOWYMBEIC
aJIre3UOHHBIC CBs3M W mpu  Temrieparypax Bbime 850 °C  mpomcxomur B3amMHAS IUGQy3Us
MHCTPYMEHTAJILHOTO M 00pabaThIBaEMOIr0 MaTepUaIoB. JTOT BUJ M3HAIUMBAHUS B OOJbILIEH CTENeHU
XapakTepeH TpHu 00pabOTKe MHCTPYMEHTOM M3 TBEPIBIX CIUIABOB, METAUIOKEPAMHUKHA W AIMa3HBIM
MHCTPYMEHTOM. [ IpH BEICOKOTEMITEpaTypHOM KOHTAKTHOM

B3aMMOJICHICTBUM  TPOUCXOJAT  CJICAYIONIHME MPOIECChI:  AUCCOIMAIMS  KapOUI0B |
nocnenyomas aupdysus ux smementoB (C, W, Ti) B oOpabarsiBacMblii MaTepuai, T. €.
MpOUCXOAUT TipsiMoe Tu(dPy3noHHOE pacTBOpeHue; BCTpeuHas AUPy3us METaUTHIECKUX
2JIEMEHTOB 00pabaThlBAEMOTr0 MaTepuajia B CBI3YIOILYIO a3y TBEpAbIX CIUIABOB,
BBI3BIBAIOLIAS €€ pa3pylICHHE.

B mpormecce pe3aHus ¢ MOBEPXHOCTSIMHU WHCTPYMEHTa KOHTAKTHUPYIOT BCET/ia HOBBIC
YY9aCTKH CTPYXKH M 00pabaThiBaeMOil TOBEPXHOCTH JAETANH, YTO MOJJICPKUBACT Iepernay
KOHIICHTPAIIUM  KOMIIOHEHTOB,  CIIOCOOCTBYS  BBICOKOM  CKOpOCTH  JIU(DPYy3HOHHOTO
W3HAIIMBAHUS UHCTPYMEHTA.

PeanbHO Ha mpakTHKe 3aTYyIJIEHHE PEXYIEr0 WHCTPYMEHTA MPOHMCXOAHWT B PE3YNIbTATEe
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OJIHOBPEMEHHO MPOTEKAIOLIMX Pa3IMYHbIX BHJIOB M3HOCA U IUIACTUYECKOTO Je(POPMUPOBAHUS
pexymei kpomku. Tak, npu pe3aHud OBICTPOPEKYIIMM HHCTPYMEHTOM 3aTyIlIeHUE
MIPOUCXOJUT B pe3ysbTare abpa3uBHOIO, aAr€3MOHHOTO M3HOCA U IIACTHUYECKO# edopMmariuu
PEXKYILIEH KPOMKH.

ITapaMeTpbl M3HOCA M CTOMKOCTH peXKylIero MHCTPYMEHTA XapaKTepU3YIOT CTENEHb
JOMYCTUMOIO M3HOCAa MHCTPYMEHTa U BpeMsl ero paboThl 0 3aMeHbl WiK neperouku. OHu
OTHOCSITCSI K OCHOBHBIM TEXHOJIOTMYECKHUM I1apaMeTpaM Ipolecca pe3aHusl.

3a KpuTepuil ONTUMAJIBHOTO HM3HOCA JI€3BUMHOTO MHCTPYMEHTA MPUHHUMAIOT 3HAYEHHUE
M3HOCA 10 3aaHei moBepxHocTH (cM. puc. 31.8, 6), obecrneunBaroee MakKCUMAIBHBIA CPOK
cIyObl HHCTPYMEHTA IIPU COXPAHCHUHU PEXYIIMX CBOWCTB, OH 0003Hauaetcs Nap [Mm].

i,
A i o/
| T
8
o
0 7

Puc. 31.9. 3aBucumocTh H3HOCA OT BpeMEHH 00pPadOTKH:
| — ydactok npupaboTku; ||— neproa HopmanbHoro u3Hoca; |1l — nepuon yennenHoro ussoca; hg
— JUIMHA U3HOCA; /— CTOMKOCTb MHCTPYMEHTA

3aBUCUMOCTh M3HOCA MHCTPYMEHTA OT BpeMEeHU 00pabOTKU MpU (PUKCUPOBAHHON CKOPOCTH
pe3anust mpuBeAeHHas Ha puc. 31.9, mokaspBaeT, YTO W3HOC BO BpPEMEHH OIMCHIBACTCS
HEJTMHEHHOW (PYHKIHMEH U €ro MOKHO Pa30MTh Ha TPHU MEPHOJA. y4acTOK OBICTPOro HM3HOCA
peXKyIIeH KPOMKH Ha3blBalOT rnepuogoM mpupadotku (I); y4acTok, mpu KOTOPOM CKOPOCTh
3aTyIUICHUS SBJIIETCS MUHUMAJIbHOM, Ha3bIBAIOT
nepuojoM HopmaibHOro u3HOoca (I1); ydacTok, mpu KOTOPOM MPOUCXOUT YCHIICHHBIH W3HOC,
3aKaHYMBAIOIIUIICS MOCAIKOH (3aTYIUICHHEM) HHCTPYMEHTA, HA3bIBAIOT MEPUOJIOM YCHUIICHHOTO
uzHoca (I11).

Ycnoust skctpemyma ¢yukiuu hy = f(t) BeimonmHsoTcss B TOouke B ¢ MHUHHMAJIbHBIM
3Ha4YeHHEeM u3Hoca h,,, TPH KOTOPOM CPOK CIIyXObl MHCTPYMEHTA IMOJy4aeTCss HauOOJBIINM,
paBubiM 7. Ilon cTOHMKOCTBIO MHCTpyMeHTa I MOHHMMAlOT BpeMsl €ro padoThl MEKIY ABYMS
neperoukamMu. CTOHKOCTh TOKapHBIX pe3noB kosednercs oT 30 g0 90 mun. CyMMapHBIA eproa
IIOJJHOW CTOMKOCTM MHCTpyMeHTa M, ¢ yderoM uucia Imeperodek K 3a Becb NEPHON
SKCIUTyaTaIuu, onpenensercs mo popmyne M = TK.

CroiikoCcTh MHCTPYMEHTA, TaK K€ KaK M €ro M3HOC, B HauOOJbLIEH CTENEHHU 3aBUCUT OT
CKOPOCTH pe€3aHHus, OIpeNeisIonlel TeMIeparypy B 30HE pe3aHus. OTa 3aBUCHUMOCThb
BBIPAYKAETCS CTETIEHHBIM 3aKOHOM:

Tv™ = C = congt, (31.1)

rac C— OMITMPUUCCKaA KOHCTAaHTa, M — 11oKa3areiipb, y‘II/ITBIBaIOHII/II\/’I MaT€pural HHCTPYMCHTA
1 00pabaThIBaEMOil €TaIH.

JIy1si TBEpIOCTIIABHOTO MHCTPYMEHTA MpU 00paboTKe CTajield M aTlOMUHHUEBBIX CILIABOB OH
coctaBisseT M = 5; 3, a g OBICTPOPSKYIIMX HWHCTPYMECHTAIBHBIX CTaleil mpu oOpaboTke
cTajieii, MEIHBIX M AJIOMHUHHEBBIX CIUIABOB OH COCTAaBJIAET COOTBETCTBEHHO 8; 6; 3. Ecimm
AKCIIEPUMEHTAJIbHO YCTAHOBJICHO, YTO MAaKCHMalbHasg CTOMKOCTH 7o oOecreyuBaercs IpU
CKOPOCTH pe3aHus Vo, TOTJAa CTOMKOCTh MPH CKOPOCTH V u3 BeipakeHus (31.1) MOKHO 3amucarhb
B BHJIE:

T= To(l)o /l))m. (312)
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U3 (31.2) cnenyer, 94TO yBeNWYEHHE CKOPOCTH PE3aHHUS M II0 CPABHEHHUIO CO CKOPOCTBIO 0p
BEJIET K CYIIECTBEHHOMY CHIXEHUIO cToikoctu 7. IlosToMy BBIOOp CKOPOCTH pe3aHusd
CYILECTBEHHO BJIMSIET HA CTOMKOCTh HHCTPYMEHTA.

31.8. Onpenesienne napaMeTpoB ONTHMAJIBHOI0 PeKUMA Pe3aHus

W3 BbIIECKa3aHHOTO CIIEAyeT, 4YTO IpU OOpabOTKE pe3aHueM IPOUCXOMAAT CIOKHBIE
IIPOLIECCHI, COITPOBOK/IAIOLIUECS U3BMEHEHUEM TEMIIEPaTyphl, CTPYKTYPHBIMU NIPEBPAILEHUSMHU B
o0OpabaThIBaEMbIX U PEXYILUX MaTepuaax, 3aBUCAIINE Opyr oT Apyra. Ha cerogusmuuii neHb
3TH 3aBUCUMOCTH M 3aKOHOMEPHOCTH IOKa HE HAIUIM CTPOTOr0 aHAJIUTHYECKOrO peleHus,
[I0O3TOMY B TEOPHH PEe3aHusl UCHOJIb3YIOT dMIupHuueckue popmyisl. [lapamerpsl onTUMaILHOTO
peXHMa pe3aHus OMNpEeNeNsloTCS C y4eTOM CTOMKOCTM HMHCTPYMEHTa, KayecTBa U
MIPOU3BOJIUTENBHOCTH 00paboTku. B copaBouyHON JMTeparype Ha CETrOAHSIIHUN JI€Hb
MPUBEACHBI AMIUpUUYECKUEe (HOPMYJBI sl ONPEENICHUs MapaMeTpoB Ipoliecca i KaKI0Tro
crioco6a MexaHnueckoit o0paboOTKH.

PaccmoTpuM OocHOBHBIE (DOPMyIIBI, MO3BOJISIIOIIUE ONPEIEIUTh MapaMeTphl IMpolecca Ha
npumepe o0pabOTKU 3arOTOBKU TOUEHUEM.

Pacuer ycunus pesaHusi Ipou3BOAUTCS IO popMyIie

P=C,h¥s" ", (31.3)

BUJI TOKQpHOH 00pabOTKH, OMPEEIISIOTCS M0 CIPaBOYHUKAM. 3HAUCHHUS TIIyOUHBI pe3anus h,
MOJaYU SU CKOPOCTH Pe3aHMsl V Ha3HAYAIOT U3 YCIOBHS ONTUMU3ALUU.

ITo ananorn4HsM popMysIaM pacCUUTHIBAIOT ycuius Py U Py, KOTOpble MOXHO IPUHSATH
pasubiMu P, = 0,4P; u P, = 0,3P,.

MormrHocTs pe3anus (kBt) onpenensior mo dpopmyiie

[TapameTppl 00pabOTKM M CTOMKOCTh pe3na 7 CBsA3aHbl Mexay co0oil ciemyromeit
AMIUPUYECKON POPMYIION:

v = CJ/(T "h¥s), (3L5)
rae C, — xo>hUIMEHT, XapaKTepU3YIOMINI BUJ U YCIOBHS 00paOOTKH, yUUTHIBAIOIIUN
Marepuan wusnenus u  pesua; X, Y,, M — T[OKa3aTenu, 3aBUCSIINE OT CBOWCTB

o0OpabaTeiBaeMOTO MaTepHuaia, MaTepuaia pesia u Bujaa o0paboTKH.

3a ONTUMANBHBIM PEXUM pe3aHusi JUisi KOHKPETHOrO BHAa 00pabOTKM U JeTaiu
NpUHUMAeTCs  HaWjydlllee  COYeTaHue  [apaMeTpoB  pe3aHus,  oOecreyuBarolee
MaKCUMAaJIbHYI0 TPOU3BOJAUTEIBLHOCTh W KauyecTBO 00paboTaHHOM moBepxHOcTU. Kak
[IPaBUJIO, 3TOT PEXKUM COOTBETCTBYET U HAaUOOJbILIEH IKOHOMUYHOCTH 00pabOTKH.

PaccmoTpuM cxemy ompesenieHuss ONTUMAJIBHOTO PEXHMMa pPe3aHHsl MPUMEHHUTEIbHO K
4epHOBOM 00paboTke ToueHueM. BHauarne 3amarorcs riryOMHOM pe3aHus. Tak Kak riiyOMHa
pe3aHuss He SBISETCA OIpenesstoluM (aKTOpOM CTOMKOCTM HMHCTPYMEHTa M KauyecTBa
MIOBEPXHOCTH, CTPEMSTCS BECh MPUILYCK Cpe3aTh 3a OJUH MPOXOJ, TEM CaMbIM YBEIMUYUBAS
MIPOM3BOJIUTENBHOCTh TOUYEHUS. Eciu TpeOGoBaHUS TOYHOCTM M BO3MOXKHOCTH CTaHKAa HeE
JIOMYCKAIOT 3TOT0, TO MPHUITYCK cpe3aeTcs 3a JBa mpoxoja. [Ipu nepBom (4epHOBOM) MPOX0Jie
canmaetcst 80% mpuirycka, a mpyu YUCTOBBIX Tpoxoaax — octaibHble 20%. 3aTeM, MoIb3ysiCh
HOPMAaTUBHBIMH CIIPABOYHBIMU JAHHBIMH, BHIOMPAIOT CTAHOK, HHCTPYMEHT U MaKCUMAaJIbHYIO
nojayy S, oOeCHeuMBAaIOIIYIO0 3aJaHHYI0 IIEpPOXOBATOCTh MOBepXHOCTH R, ¢ yderom
MOIITHOCTH CTaHKa, >XECTKOCTH u AuHamudeckux xapakrepuctuk CIIMJ. Tlocme storo
OmpeeNnseTcss CKOpocTh pe3aHusi. CKOpOCTh IIABHOTO JABM)KEHUS PE3aHHs OLCHUBAETCS I10
sammnupudeckoit popmyne (31.5), cBsaspiBaromieii Bce napamerpbl 00padoTku. CTOMKOCTD pe3a
T 3ajmaetcst O CHPABOYHBIM 3HAYEHMSIM UCXOJS M3 OOECHeueHus: JTOIMYCTUMOrO 3HAueHUs

20



M3HOCA [T MHCTPYMEHTA M3 BEIOpaHHOTO MaTepuana. [lociie BEIYMCIeHUsI CKOPOCTH PE3aHUS
OTIPEEISIeTCS] COOTBETCTBYIOIAS ATOM CKOPOCTH YacTOTa BpAICHHS IITHH/CIS CTaHKa, M/C:
n = 10000)/(60nD,,;). 3arem paccuuThiBarOTCs ycuiaue pesanus P, mo dopmyne (31.3) u
BEJIMYMHA TIPOTHOA 3aTOTOBKH Z OT CHJIBI P, TIOCIE Yero onpeesnsioT 0KUIaeMy0 TOYHOCTh
pasmepa. Ecmu Benwmumna mpormba 2z > 0,350,rme & — 3aJaHHBIM JONMYCK Ha o0Opa-
0aTbIBa€MbIl JMAMETpP 3aroTOBKH, TO pacyeT IOBTOPSIETCS IpU HOBOM, W3MEHEHHO,
BEJIMYMHE TOJayl. Bce pacdeTsl BBIOJIHSIOT IO MpOrpaMMe Ha KOMITBIOTEpaX, B MaMsTh
KOTOPBIX BBOJATCS 0a3a CIPaBOYHBIX JAHHBIX M JMIIMpHYECKHE (OpPMYIbl. BriOpaHHBIN
TakuM 00pa3oM pexuM 00pabOTKHM OO0ECreYyMBaeT MAaKCUMAJIbHYIO IPOU3BOJAUTEIBHOCTD
TOYEHUS MPH 3aJITaHHBIX 3HAYCHUSX TOYHOCTH JIETATH U IMIEPOXOBATOCTH €€ TIOBEPXHOCTH.

B tabn. 31.1 mpuBeneHsl 3HAYCHUSI TPOU3BOAUTENHFHOCTH, XapaKTEPUCTHUKH YIPOYHECHUS

IMOBEPXHOCTHOI'O

cJod MW CpeaHeC

apudmernyeckoe

OTKJIOHCHUC

MHUKPONPOPHIIS

00pabOTaHHOW TMOBEPXHOCTH I pa3IMYHBIX MAaTE€pPUAIOB M METOJOB OO0pabOTKM Ha
ONTUMAJIBHBIX PEKHUMAX.

Tabnuma 31.1. XapakTepucTUKHA IPOU3BOIUTEILHOCTH U COCTOSIHUS TIOBEPXHOCTHOTO
cl105 ocjie 00paboTKH pe3aHueM

CrutaBel
Cnoco6
XapakTEepUCTUKH CIIOS
00paboTKn TUTAHOBBIE | AIIOMUHUE (KAPOIPOYH |TYrOILUIAaBKHUE
BEIE bI€

Xouenue |CkopocTh pe3anus, M/c o 2,1 o 1,7 Jlo 0,93 Jlo 2
T[IpOHM3BOAUTENBHOCT, cM° /c | Jlo 4,2 o 7,5 Jlo 0,7 Jlo 0,35
Crenens Hakiemna, % 8—5 20—120 20—99 5477
['myOuna Hakena, MKM 60—250 |10—140 |40—260 48—55
BricoTa Mukpo- 2,5—0,63 |0,63—0,04 | 2,5—1,5 10—2,5
HEPOBHOCTEH, MKM

dpeseposa |CkopocTh pe3anus, M/c Jlo 34 Jlo 4,2 Jlo 3,6 —

HUE
[Tpon3BOAUTEIILHOCTD, e [c o 1,5 Jlo 25.10° o 1,2 —
Crenenn Hakiena, % 8—45 30—130 22—50 40—100
['myOuna Hakena, MKM 60—250 |30—150 |25—100 20—180
BricoTa Mukpo- 2,5—0,63 |2,5—1,25 5—-25 10-5
HEPOBHOCTEH, MKM

HInmudosan |CkopocTs pe3anusi M/c Jlo 35 — Jlo 35 Jlo 3

ne
TIpow3BOAUTENBHOCTD, cM° /c | [lo 0,07 — Jlo 0,09 Jlo 0,15

11—K9

Crenens Hakiemna, % 8—60 — 15—48
['myOuna Hakena, MKM 40—190 — 20—100 8—55
Bricota MukponepoBHoctel, | 1,25— — 1,25—0,16 |0,63—0,08
MKM 063
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31.9. Merasuiopesxyiiue CTAaHKU

OOpaboTka BeAeTCs Ha METAUIOPSKYIIMX CTAaHKaX, OOCCIEUMBAIOIINX. HEOOXOJMMOE YCHIIHME
pEe3aHUs; PerympyeMOoe OTHOCHTEIBHOE IEepeMeIeHNe WHCTPYMEHTa W JCTaT B TPOCTPAHCTBE C
TpeOyeMOil CKOpPOCTBIO, TO3BOJIIONICH TMOJMYYUTh JETAMd TPeOYeMbIX T€OMETpUYecKuX (GopM H
pa3MeEpoB € BBICOKOM TPOM3BOMTEIIBHOCTBIO O0pa0OTKM, IKECTKOE 3aKpervieHHe JeTa U
MHCTPYMEHTA, (PUKCUpYIOIlee UX IMOJI0KEHUE MPU BO3MYILAIOUIMX YCWIMSIX 00paboTKu, 4to obecre-
YUBACT TOYHOCTH Pa3MEPOB U MIEPOXOBATOCTH 00pa0aTHIBAEMBIX TIOBEPXHOCTEHA.

Io TexHOMOrMYECKOMY METO,Ty 0OPaOOTKH CTAHKHU JIEJISIT Ha TOKApHbIE, CBEPIIHIIbHBIE, (PPE3EpHBIE,
nudoBatbHbIE U 1p. [1o 3TOH cXemMe Bee METAIOPEKYIIIUE CTAHKHU Pa3AesIeHbl Ha JECSATh TPYII.

[lo creneHn yHMBEpPCATHHOCTH Pa3IMYAIOT CTAaHKU YHHBEpPCAJBHBIE, IIMPOKOrO MPUMEHEHHS,
CIICHUAIM3UPOBAHHBIC U CIICHUAJIBHBIC.

YHUBEpCcAbHBIC CTaHKH TPEIHA3HAYCHBI UISI OOPAOOTKU JETaTe IMPOKOM HOMEHKIATYPhl M
MOTYT BBINOJHATH Psi oneparwii. CTaHKW MMPOKOTO TMPUMEHEHUS TIPEIHA3HAYEHBI [T BBITIOJTHEHUS
OTIPEJIEICHHOTO BHJIA paboT IS IMIMPOKOTO KPyra 3aroToBOK. CHela3upOBaHHbIE CTAHKHU CITY/KaT ISt
00paboTKU JieTasel, CXOHbIX 110 KOH(UTYpaliy, HO UMEIOIINX pa3InyHble pazMepsl. CreryanbHble
CTaHKH TpeIHa3HaYeHbI 115t 00paOOTKH IeTalield OJTHOTO THIIOpa3Mepa.

[lo cremeHn aBTOMATW3AIMM CTAaHKU PA3IMYAIOT. C PYYHBIM YIPABJICHHUEM, ITOJTyaBTOMATHI,
ABTOMATHI M CTAaHKH C IPOTPAMMHBIM YITPABIICHHEM.

[To ToYHOCTH YCTAaHOBIIEHO IISITH KJIacCOB CTaHKOB: H — HOpMaitbHOM, [T — mnoBbiienHoM, B —
BBICOKOH, A — 0c000 BBICOKOH, C — 0c000 TOUYHBIE CTAHKM.

OCHOBHYFO TPYIITY COCTAaBJIIFOT CTAHKH, TIPETHA3HAYCHHBIC U H3TOTORIICHUS JieTasieil 6—9-1o
KBaJIUTCTA.

DYHKINOHAIbHBIE JIeMEHTbI CTAHKOB. PabourMi opraHamMi CTaHKa SIBIISTFOTCS YCTPOMCTBA,
o0ecrieunBaronIye 3aKperuIeHNe 3ar0TOBKM W OTHOCUTEIIFHOE TIEPEMEITICHIE 3ar0TOBKH M MHCTPYMEHTA.
YV TOKapHOTO CTaHKa 3TO IITHHAEI C TATPOHOM U CYTIIOPT.

ONEeKTPUYECKUA WM THUAPABIMYECKUN JBUTATEIb C KOMIUIEKCOM MEXaHW3MOB, TEPEIAFOIINX
JBIDKEHHE OT JJIEKTPOJIBUTATENS K pabOurM OpraHaM CTaHKa, Ha3bIBAIOT MIPUBOJIOM CTaHKa. Pazimiaror
TIPUBOIBI PabOYMX, BCIIOMOTATENIBHBIX W YCTAHOBOYHBIX TIEPEMEIICHHI 3arOTOBKM M HMHCTPYMEHTA.
PaGounvy BIKEHMSMI HA3BIBAIOT TJIABHOE JIBIDKEHUE W JIBIDKCHHE T0/Ia4M, BCTIOMOTATEIILHBIMUA U
YCTAaHOBOYHBIMA — JIBIDKEHUSI, CITy)Kalllie Il TPAHCIIOPTHPOBAHMS W 3&KMMa 3arOTOBKU HITH
WHCTPYMEHTa, TO/IBO/IA M OTBOJA pabOuMX OpraHOB CTaHKA W T. I. B CTaHKax C YMCIOBBIM
nporpaMmHbiM - yripaiieaueM (UITY) kakmoe [BIDKEHHE OCYIIECTBISCTCS OT WHAMBHIYATHHOTO
AIIEKTPIYECKOTO MM THIPABIIMYECKOTO TIPUBO/IA. B KadecTBe MprBO/Ia TIIABHOTO JIBMKEHHS B CTAHKAX C
UYITY ucnosnb3yroT 2MEKTPOIBUTaTENH TIOCTOSIHHOTO TOKA C THPUCTOPHOM CXEMOH YIPABJICHHS U IBYX-,
YeTBIPEXCTYIEHUATHIMU KOPOOKaMH CKOpOCTE. JTO 00eCIIeuMBacT PETryIMPOBKY YaCTOT BpPAILICHHS
IINWHIEIS B JMara3oHe, HeOOXOAMMOM JUTsl YITPaBIICHHSI CKOPOCTBIO pe3aHus. B TprBopax JBIDKEHUS
TOJ]AYM THX CTAHKOB HCIIOJB3YFOT BHICOKOMOMEHTHBIE JJICKTPO/IBHTATEN B COYECTAHUH C BCTPOCHHBIMHU
TaXOr€HEPATOpaMH, YTO 00CCTICUMBACT OECCTYNEHYATYI0 PETYIUPOBKY IEPEMEIICHHS CYITIOPTOB U
CTOJIOB CTaHKa. B KOHCTPYKIHSIX MPHBOIOB CTAHKOB IIIMPOKO HCTIONB3YKOTCSI PA3IIIHBIEC BUJIBI TIepe/iad,
K OCHOBHBIM THITaM TIepe/ad OTHOCSITCS peMEeHHasl, LIeTTHast, 3y0Jarast, YepBsaHasi, peeqHast 1 BUHTOBASI.
[lepemaveii Ha3bIBAIOT MEXaHW3M, TEPEIAIONINN JIBKEHHE WIM MPEoOpasyIoIIvil OJTHO JBIDKEHUE B
apyroe (Harmpumep, BpallaTelbHOC [BIDKCHHEC BHHTA B TOCTYNATEIBHOE JBIKCHHWE TaiKu) |
OCYIIIECTBIISFOIINI M3MEHEHHE CKOPOCTH JIBHKCHUSL.

O6uwit Buz TokapHOTro cranka ¢ YITY 1 ero ocHOBHBIE A1eMeHTHI IpuBe/ieHbI Ha pric. 31.10.
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Puc 31.10. Cxema TokapHoro ctanka ¢ UITY

XKectkocTh M (QUKCAIMIO HEMOABIKHBIX 3JEMEHTOB cTaHKa (mepenHeir 0abku 2 u
HanpaBJSAOIMUX 6 /U1 mepeMeleHus 3aaHel 0a0ku u cymmopTa) obecneunBaer craHuHa 1. B
HENOJIBIKHOM mepenHel Oabke pa3MelialrTcs: MPUBOJA TJIABHOTO JIBXKEHHUS JIETalId C
3aKpEeIJICHHBIM Ha IINHUHJAEIE MPHUCIOcOoOIeHueM S, o0ecreynBarouuM €€ JIBUKEHUE CO
CKOPOCTBIO PE3aHusl; IPUBO/IbI MPOJIOJIBHOM NOJJauy CYNIopTa / U MPUBOJ MONEPEYHON 1M01a41
WHCTpYMEHTa 8 ¢ peBOJIbBEPHOH ToJIOBKOH 9, mepemematomieiics nmo camazkam 10 cymmopra.
[lepenaua nBUXKEHUH CYNIIOPTY U PEBOJIBLBEPHOM TOJOBKE C PE3LOM OCYLIECTBISIETCS OT
COOTBETCTBYIOIIMX MPUBOJIOB C NOMOIIbIO 3yO4UaThIX M BHMHTOBBIX Iepenad. PeBosibBepHas
rojIoBKa CHa0)XeHa MPHUBOJOM C UYEPBAYHOW TMepemadeid, 00eCreynBaIIe MpU BpaICHUU
aBTOMATHYECKYIO CMEHY MHCTpyMeHTa. B 3amneii 6abke 12 pasMemieHa muHOIb ¢ meHTpoM 11.
[Munonp 3anHel 0abKM MMeEET TUAPABIMYECKUM NPUBOJ M CIYKUT JUId MOPKMMa Topla
JUIMHHOMEPHBIX JeTajied B mpolecce o00paboTku. Ympasistomas anmapatypa u YITY
pasmereHs! B mkady 4, ynpasisieMoM ¢ mynbTa 3.

ABTOMAaTH3alMIO Ipoliecca pe3aHus OOeCHeunsi0o NPUMEHEHHE CTAaHKOB C YHCIOBBIM
nporpammubiM ynpasienueM (UITY). IpeumymiectBo crankos ¢ UITY coctout, mpex e Bcero, B
COKpAILEHUH BCIIOMOTaTeIbHOIO BpEMEHU 00pabOTKU U yCTpaHEHUH MOrpenIHocTeil 00paboTKy,
BBI3BAHHBIX HEIOCTATOYHON KBanupuKaiei padboyero. 3HaunTEIbHBIM 3TallOM aBTOMAaTU3aLUU
MEXaHUYECKOI 00pabOTKH  SBHJIOCH CO3/laHM€  MHOTOOIEPAIMOHHBIX  CTAHKOB.
MHuoroonepaioHHbple CTaHKA TNPEJICTaBIAIOT co0oit cranku ¢  UIIY, ponmomHUTENHHO
OCHAILIEHHbIE MepeAaolencs IIMHIbHON 0a0KoM, CTOJIaMU KOOPIMHATHOIO MepeMELICHUS U
MOBOPOTA OCH JICTAJIM HA HEOOXOMUMBIH yroJi, ycTpoiicTBamu (Mara3uHaMu) JUis pa3MelICHUS U
aBTOMAaTUYECKOM 3aMEeHbl UHCTPYMEHTA. DTO MO3BOJIMIIO MTOCIIEJOBATEIBHO BBIIIOJIHATH OOJIBIIOE
YHCIIO omnepauuil oOpabOTKU pa3HbIMU PEXYIIMMH WHCTPYMEHTaMHM 0O€3 CHSTHS 3arOTOBKH CO
CTaHKa P OJIHOM 6a3e, TeEM caMbIM CHU3UB MOTPEIIHOCTH 00pabOTKHU, BbI3BAHHBIE YCTAHOBKOM
nerand. B marasmnax cranka pasmemaercs n1o 300 MHCTpYMEHTOB. Pexymiuii MHCTpyMEHT
nojaercss B pabouyee MOJIOKEHHUE C MOMOIIBIO PYKH-MaHUMYJISITOpPa MO 3aJaHHOW MpOrpaMMe.
Takue cTaHKU MO3BOJISIOT 00padaThIBaTh CIOKHbBIE KOPILYCHbBIE JETANIU C YETHIPEX-TISITH CTOPOH,
IIPOBOJIS CBepiieHHe, (ppe3epoBaHue, pacTaylBaHUE U T. 1. U MpPEeBpallasi 3aroTOBKY B TOTOBYIO
neranb 6e3 cbema co craHka. Cucrema mporpaMMHOTO YIPAaBJIEHUS MPOU3BOJIUT HEOOXOAUMOE
U3MEHEHHE pexkuMa oO0paOOTKH, YIpaBiseT BCIOMOIAaTEeNbHBIMU JBHKCHUSIMH pabodmx
OpraHoB, OJIa4ei CMa304YHO-OXJIAXKAAIOIIEN KUAKOCTH, KOHTPOJIEM U PAJIOM JIPYTUX KOMAaH]I.

B coBpeMeHHOM cepuitHOM TPOM3BOJCTBE BCE OOJbIIEE NMPUMEHEHHE HAXOIAT THOKHE
npousBojctBeHHbie cucteMbl ([TIC). OHM cOCTOAT W3 MCHOJHUTEIBHOW W eIUHOMN
ynpasisitoleil cucreMbl. VcroyHuTeNbHAs CUCTEMa BKIJIIOUAET CTaHKH, POOOTHI, YCTpOHCTBa
JUI. TPAHCIOPTUPOBAHMS 3aroTOBOK JleTaJled M OTXOJI0OB IPOU3BOJCTBA, KOHTPOJBHO-
W3MEpPUTEIIbHBIE YCTPOMCTBA, CKIAAbl 3arOTOBOK M TOTOBOM MpOAYKIMHU. Bce 31eMeHTh
HCIIOJIHUTENBHON CHCTEMBbl MIPOrpaMMHO ympaBisieMbl. EnuHas ympasisiomas cucrema
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COCTOUT U3 CPCACTB BEIYHCIIUTEIILHOM TCXHUKH, KOTOPBLIC YHPABJIAIOT KaK OTACIbHBIMU
CTaHKaMu, pO6OTaMI/I U TCXHOJOTMYCCKMMHU YCTAaHOBKaMH, TaK W BCEM IIPOU3BOACTBOM B
OCJIOM.

31.10. TexHoJI0orHY€ECKHE BO3MOKHOCTH U 00J1aCTh MPUMEHEHHsI CTI0C000B
pe3anusi

ToueHue sBISETCS OCHOBHBIM CHOCOOOM OOpaOOTKM TOBEPXHOCTEH Tesl BparieHus (CM.
puc. 31.2, o). Ilpouecc pe3aHusi OCYIIECTBISCTCS HAa TOKAPHBIX CTAaHKAX IPH BpaIlCHHU
00pabaThiBacMOii 3aroToBKH (TJ1aBHOE JABMKCHHUE) U TIEPEMEIeHUN pe3lia (IBYKEHHUE TOIa4H).

C nomouipbl0 TOYEHHS BBIINOJHAIOT Olepaluu:- oOTaunBaHHE — OOpaOOTKY Hapy»KHbBIX
MIOBEPXHOCTEH; pacTaunBaHue — OOpaOOTKY BHYTPEHHUX IOBEPXHOCTEH; MOJpe3aHHe —
0o0pabOTKy TOpPLEBBIX IOBEPXHOCTEH; pe3Ky — pa3pe3aHue 3aroTOBKM Ha YacTH;

pe3bOoHape3aHne — Hape3aHHue pe3bObl.

[TIo TeXHOJOTMYECKHMM BO3MOXKHOCTSM TOUEHHUE YCIIOBHO IMOAPA3JIENSIETCS Ha. YEPHOBOE;
MIOJIyYMCTOBOE; YUCTOBOE; TOHKOE. K uepHOBOMY TOYEHHIO OTHOCST OOAMPKY, OTpPE3KYy M
MOAPE3KY TOPLIOB 3aroToBOK. OOBIYHO YEPHOBOE TOUEHUE MCIIONB3YIOT JJISl PEABAPUTEIbHON
00paboTku 3aroToBoK. UnuctoBoe 00TauMBaHUe U pacTayMBaHUE 00ECIeYNBaAIOT 00pabOTKY IO
10—8-My KBaIMTeTy M IIEPOXOBATOCTb TMOBEpXHOCTH N— 2% Tonkoe ToueHHe
MO3BOJISIET NP 00TAYNBAHUY TTOTYYUTh 6—7-i1 KBAIMTET U MIEPOXOBATOCTH Ly, [Ipu ToueHnn
napameTpbl pe3aHus ONPENCIISIOTCS CKOPOCTHIO Pe3aHusl v, ofadell S U riryOrHo# pe3anus h.

B kadecTBe pexyllero MHCTpyMEHTa MPU TOUYCHHU UCIOJB3YIOTCS pesibl (cM. puc. 31.3,
@). T'o10BKy pe3lia M3roTaBIMBAIOT U3 HHCTPYMEHTAIBHBIX, OBICTPOPSIKYIIUX CTATICH, TBEPIBIX
CIUIaBOB, MUHEPAJOKEPAMUKH U CBEPXTBEPJAbIX MaTEpHAaIOB; CTEP)KEHb W3TOTaBIMBAIOT W3
KOHCTPYKIIMOHHOW CTAJIH.

Pe3npl  kiaccHGUIMPYIOT 1O MaTepHaly pexyiled rosoBku, ee Qopme (mpsiMebie,
OTOTHYTBIC, H30THYThIC, OTTAHYThIC), BUIY BBIIIOJIHIEMON orepaliuu (IPOX0aHbIe, OTPE3HbIC U
T. I1.), BUJLy TOYCHUS (YEPHOBBIC, YUCTOBBIE).

K xoHCcTpyKIusaM netaneit, oOpadaTbiBaeMbIX TOYEHHUEM, NPEAbSBISETCS Pl TpeOOBaHUH,
oOecrieunBarOIIMX MX TEXHOJOTMYHOCTh Mpu 00paboTke. TexHomornyHoi sBisieTcs
KOHCTPYKLUSI JeTald, Macca KOTOpPOW ypaBHOBEIIEHa OTHOCUTEIIBHO OCH BpallleHus,
OTCYTCTBYIOT HEXKECTKHE Bajlbl WM BTYJKU; B UEpTEkKe AETaId HCHOJb3YIOTCS OJUHAKOBBIC
paanychl CKpPYIJIEHUH; PeXYILIUA HTHCTPYMEHT UMeeT cBOOOIHBIM BXO/ U BBIXOJ U3 MaTepHalia
3aroTOBKHU. OTCYTCTBYIOT (DaCOHHbBIE IOBEPXHOCTH, TPEOYIOIIME H3rOTOBJICHUS (PACOHHBIX
PE3LOB; JUaMETPhl CTYIIEHEH CTYyIeHYaThIX BaJOB pacIoJiaratoTcsl 0 BO3pacTaoIlel CTENeHH,
YYacTKM Bajla WJIM OTBEPCTHUS, UMEIOIINE OJMH U TOT K€ pa3Mep, HO Pa3HbIM JOMYCK, pas-
JIETIEHBI KOJIBLIEBOW Pa3/IeIUTEIbHON KAaHABKOM.

Ceepnenue BISETCS OCHOBHBIM  CIIOCOOOM  TOJYYEHHUS TJIYyXHUX U CKBO3HBIX
WIMHIPUYECKUX OTBEPCTHH B CIUIOIIHOM Marepuajie 3arotoBku (cm. puc. 31.2, 0). B
Ka4yeCTBEe HHCTPYMEHTA IIPU CBEPIICHUH UCIIOJb3yeTcs cBepiio (cM. puc. 31.3, B), umeroiiee aBe
[JIaBHBIE PEXKYLIUE KPOMKH, NEPEIHIOI0 KPOMKY U JBE BUHTOBbIE KAaHABKH, CIyXallHe IS
yaajneHus: CTpYKKu. Jlyis cBepiieHUs MCHOJIB3YIOTCS CBEpJMJIbHBIE M TOKapHble cTaHku. Ha
CBEPJIMJIBHBIX CTaHKaX CBEPJIO COBEpIIACT BpamarenbHoe (IJIaBHOE) IBMKCHUE PE3aHUS U
po/IoJibHOE (BM)KEHHE T10/1a41) BJOJb OCH OTBEPCTHSI, 3ar0OTOBKA HeroaBmwkHa. [Ipu pabore
Ha TOKapHBIX CTaHKaX BpamatreibHoe (IJIaBHOE) MBMKEHHE COBepIlacT oOpabarhiBaeMmas jie-
Tallb, a MOCTYIATEILHOE JBIKCHHUE BJOJb OCH OTBEPCTUs (ABMKCHHUE IOJIA4M) COBEpIIAET
CBEpJIO.

[TapameTrpamu pexkxuMa pe3aHus PU CBEPJCHUU SBIIIOTCS CKOPOCTh pe3anusi v(OKpyxKHast
CKOPOCTb Ha nepudepun cBepiia) u nogava S (cMm. puc. 31.4, 0).

[Ipouecc cTpyxk000pa30BaHusl IPU CBEPJIEHUU NPOTEKAET B 00Jiee TSHKENBIX YCIOBUAX 110
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CPaBHEHHUIO C TOYCHHEM, TaK KaK IMPU CBEPJICHUH O0JIee CTECHEH BBIXOJ CTPY)KKH U 3aTPyTHEH
ITOJIBOJ] CMAa304HO-OXJIAXKIAIOIIEN JKUJIKOCTH B 30HY pE3aHUSI.

IIpu cBepyieHMH OO0ECICUMBAIOTCS TOYHOCTh He BbImie 14—12-r0 KBamWTeTa |
IEPOXOBATOCTh MOBEPXHOCTH Re80\__ Re60y]

Jlist monydeHus: OTBEpCTU Oojiee BBICOKOM TOYHOCTH W YHUCTOTHI TIOBEPXHOCTH IIOCIE
CBEPJICHHS HAa TOM € CTAHKE BBIMOJHIOTCS 3€HKEPOBAHUE U Pa3BEPTHIBAHUE.

K koHcTpykuusim neraneit, 00padbaTbIBa€MbIX CBEPJICHUEM, IPEIBIBISETCS P TPEOOBAHUI,
oOecreunBarOMMX MX TEXHOJOTMYHOCTh Mpu 00paboTke. TeXHONOrMYHOW  sABIAETCS
KOHCTPYKLUSI JIeTalld, Yy KOTOPOH OTBEpPCTHS BBIMOJIHSIIOTCS CKBO3HBIMHU, €CIM K HUM
MPEIbSABISAIOTCS BbICOKHE TPeOOBaHUS 10 TOYHOCTH; (popMa M pa3Mephl JHA [IIyXUX OTBEPCTUM
COOTBETCTBYIOT ()OpPME U pa3MepaM CTaHJApTHOTO CBEpJIa; MOBEPXHOCTh, B KOTOPYIO BpPE3aeTCs
CBEpJIO, MEPIEHIUKYJIIpHA HAIPaBJICHUIO €r0 JBMKEHUS; OTCYTCTBYIOT TIIyOOKHE CKBO3HBIE,
[JIyXU€ OTBEPCTHSI U OTBEPCTHUS C BBHITOUKAMU, OTBEPCTUS B JAETAIM C HECKOJbKHUMH COOC-HBIMU
OTBEPCTUSIMU JIOJDKHBI pacrojaraTtbCsi Tak, 4YTOObl MX JUAMETPbl YMEHbIIAINCh B OJHOM
HaIpaBJICHUU.

Cmpoecanue TmipuMeHsieTcsl Tpu  00pabOTKe TUIOCKMX U (PAaCOHHBIX JIMHEHYATHIX
MOBEPXHOCTEH M PA3JIUYHBIX KAHABOK B YCJIOBHMSX E€IUHUYHOIO M MEJIKOCEPUITHOrO
npousBoicTBa (cM. puc. 31.2, 2).

['maBHOE NBH)KEHHE NPU CTPOTraHUM — BO3BPATHO-NOCTYNATENIbHOE MPSIMOJIMHENHOE, a
NBUKEHHE IoJadyl — I11arooOpa3Hoe, HaNpaBJIEHHOE NEPIEeHIUKYJISIPHO TJIABHOMY
npmwkenuto (cMm. puc. 31.4, 2).

OO0paboTKy BBIMOJIHSIOT HA CTPOTalbHbIX cTaHKaX. Ha mpojoibHO-CTpOrajibHOM CTaHKE
IJIaBHOE JBW)KEHHE OCYIIECTBISET 3aroTOBKa, a JBW)KEHHE MOJayd — pe3el, Ha II0
MONEPEYHO-CTPOTAILHOM ~CTaHKE IJIaBHOE JIBIKEHHE COBEpLIAeT pe3el, a JBWKEHHE
[101aYN—3aroTOBKa, 3aKPEIUICHHAs Ha CTOJIE CTaHKA.

[Ipouecc pe3zanus npu CTPOraHUM MMEET MPEPHIBUCTBHIM XapakTep, U CPe3aHue CTPYKKU

MIPOUCXOJUT TOJIBKO MPU BCTPEUYHOM OTHOCUTENIBHOM JIBUJKEHUU pe3lia U 3aroToBKU. Bo Bpems
oOpatHOro (BCIIOMOTATENBFHOTO) XOJa pe3el paboTy He NPOW3BOAMT. BpesaHwe pesna B
3arOTOBKY B Hayajle KaXJ0ro pabdodero Xxoja COINPOBOXKAAETCS yIapoM, 3a BPEMs XOJIOCTOTO
X0Jla pe3el] OCThIBAeT, MO3TOMY IPH CTPOraHUM B OOJBIIMHCTBE CIy4yaeB HE HMPUMEHSIOTCS
CMa304YHO-0XJIAXK/IAIOIIUE KUIKOCTH. Y IapHble HAarpy3Kd MU IUKIMYECKUN XapakTep Harpena
CYLIECTBEHHO CHIKAIOT CTOMKOCTH PE3LOB B CPAaBHEHUU C HEMPEPHIBHBIM PE3aHUEM, IOITOMY
CTpOTaHHWE TPOMU3BOJAAT IPU YMEPEHHBIX CKOPOCTAX pe3aHus. [0JOBKM U JepikKaBKU
CTPOTJIbHBIX PE3LOB BBIMOJHAIOT 00J€e MAacCHUBHBIMM, 4Ye€M Yy TOKapHbIX. Ilpu cTporanun
napaMeTpamMu pexkuMa, TaK e KaK U MPU TOUECHUH, SIBISIFOTCS CKOPOCTh pe3aHus U, 1ojada S u
rnyouHa pe3anuss h. B 3aBHCMMOCTH OT mapamMeTpoB pe3aHHs M BHUAA PE3IOB IMPOIECCHI
CTpOTaHHUs pa3JIeNISIIOT Ha YEPHOBBIE U YUCTOBbIE. UNCTOBOE CTporanue obecrneynBaeT TOUHOCTh
06pabOTKH M0 8—7-My KBAJIMTETy H LIEPOXOBATOCTh “°V 4TO He yCTYIaeT IMOBEPXHOCTAM,
MOJIyYE€HHBIM YHCTOBBIM TOUEHHUEM.
K xoHcTpykiusm neraneit, 00pabaTbIBaeMbIX CTPOTaHUEM, IPEIbIBISETCS psll TpeOOBaHUA,
o0ecreunBarOMX MX TEXHOJIOTMYHOCTh. TEXHOJOrM4YHOM mpu 00paboTKe CTpOraHueM
SIBJIIETCS KOHCTPYKLUS JAETalH, Y KOTOpoi (popma MoBepXHOCTH MPEACTABISAET INIOCKOCTh WU
coueTaHue IUIOCKOCTeH; oOpadaThiBaeMble MOBEPXHOCTH PACIIOJIONKEHBI B OJIHOM IIOCKOCTH,
YTO 103BOJIsIeT 00padaThIBaTh UX 3a OJUH MPOX0J; 0OpabaTbiBaeMble OBEPXHOCTH 3arOTOBKHU
PacroJioKeHbl B NapaUIETIbHBIX IIOCKOCTAX U UMEIOT pa3/eIuTeIbHble KaHABKU Ui BbIXOJa
pesua mupuHoi b = 10—15 MM npu 00paboTKe Ha MONEPEYHO-CTPOTAIBLHBIX CTaHKaX U D =
30—40 MM mpu 00paboTKe Ha TPOJOJEHO-CTPOTAIBHBIX CTAHKAX; B YyIJIaX IIEPECCUCHHS
oOpa0aThIBaeMbIX IOBEPXHOCTEH IpelycMOTpEeHa pa3eluTeNbHas KaHaBKa JJIs BbIX0Ja
pesua; nasbl, 00pabaTbIBaeMble CTPOTAHUEM, SIBJISIIOTCS CKBO3HBIMH, OOecrieunBas cBOOO HbII
3aX0/1 ¥ BBIXOJI pe3La.

@peseposanue SBISETCS BBICOKONPOU3BOJIUTENBHBIM W HIMPOKO PACIpPOCTPaHEHHBIM
METOIOM 00pabOTKU pe3aHUEeM HapYXKHBIX U BHYTPEHHUX (DaCOHHBIX MOBEPXHOCTEH (CM. pHC.
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31.2, B). OOpaboTKa BEJETCS MHOTOJIC3BHUHBIM PEXYIIMM HHCTPYMEHTOM — (pe3oi (cM.
puc. 31.3, 6). I'maBHbIM ABMKEHHEM TpH (pPE3ePOBAHUM SBJISACTCS BpalleHHE (pe3sl, a
BCIIOMOTaTEJIbHBIM — IOCTYIATEIbHOE MepeMelleHne 3aroToBku. Kaxaplil pexymiuii 3y0 npu
BpallleHUH (pe3bl Bpe3aeTcs B 3aroTOBKY M OCYLIECTBJISET pE3aHHE TOJBKO B IIpelesax
OIIPENICIEHHOTO yrila MOBOPOTa ()pe3bl, a 3aTEM BPALIAETCS BXOJIOCTYIO O CIEIYIOIIEro Bpe-
3aHus. TakuM oOpa3oM, 0COOEHHOCTBIO Ipolecca (ppe3epoBaHusl SABISAETCA NEPUOAUYHOCTD U
MPEPHIBUCTOCTh MpOIIecca Pe3aHus KaKIbIM 3yOOM (ppe3bl, mpuyeM Mpolecc Bpe3aHus 3yda
COIMPOBOXKIAETCA yIapaMH.

[To ncnonHeHuto ppe3bl JendaTcs Ha HUWIMHIAPUYECKHE, KOTIa 3yObsl pacrojaratoTcs TOIbKO
Ha UWIMHAPUYECKOW TMOBEPXHOCTU (pe3bl, M TOPLEBBIE, y KOTOPBIX pEXYyLIUe 3yObs
pacrnojiaralorcsi Ha TOPLEBOW M LWJIMHAPUYECKOW MOBepXHOCTAX (pe3bl. COOTBETCTBEHHO, B
3aBUCUMOCTM OT THUIIA HCHOJb3yeMOH (pe3bl, (pesepoBaHue MOJpa3aeiseTcss Ha
HWIMHApUYECKoe U TopueBoe. llpu muimHApuyeckoM @pe3epoBaHuM paboOTy pe3aHHs
BBITNIOJIHAIOT 3yObsl, pacoyIOKEHHbIE HAIMIIMHIPUYECKON OBEPXHOCTH (hpe3bl, a MPU TOPLIEBOM
¢bpe3epoBanuu B paboTe pe3aHHs yJacTBYIOT Kak 3yObs Ha IMJIMHJIPUYECKON MMOBEPXHOCTH, TaK
1 3yObsl Ha TOPLIEBOM NOBEPXHOCTH (pe3bl. Ppe3epoBaHre B 000UX CIydasix AEISAT HA MOMyTHOE
an6o BcTpeyHoe. IlomyTHeIM HasbIiBalOT (pe3epoBaHUE, KOIJa HAMpaBiICHUsS TJIABHOTO
JBUOKEHHS] pe3aHMsl M JBW)KEHMs MOJjaud COBIIQJAl0T, B IPOTUBHOM cCilydae (pezepoBaHUE
Ha3bIBalOT BcTpeuHbIM. [lomyTHoe (pesepoBaHue cHUXKAET U3HOC (pe3bl U ILIEPOXOBATOCTD
00paboTaHHON MOBEPXHOCTH, IOATOMY OHO MPEANOYTUTEIbHEE.

[Ipu ¢dpesepHoit 00paboTKe 3aroTOBOK TOYHOCTH IOBEPXHOCTEH, 0O0pabaThIBaeMbIX
TOPLIEBOM U LMIMHAPUYECKOH (pe3amu, cooTBeTcTBYeT 11-My kBanutery. lllepoxoBarocTs npu
YHCTOBOM (pPe3epOBaHMH cocTaBusier 2V, OCHOBHBIMH  TapaMeTpaMH pE3aHus MU
(bpe3epoBaHUH SABIIAIOTCS CKOPOCTh IJIABHOTO JIBWKEHUS pe3aHus v, oJjava S, riiyOruHa pe3aHus
h u mmpuna dpesepoBanus B. [Ipouecc Gppe3epoBanusi BHIMOIHICTCS HA CTAHKAaX (pe3epHON
TPYIIIBL.

K koHcTpykuusm fneraneit, oOpaOaTbiBaeMbIX (pe3epoBaHUEM, NPEIbIBISIETCS Psj
TpeOoBaHUi, 00€CTIEUNBAIOIINX UX TEXHOJIOTMYHOCTh. TE€XHOJIOTHYHOM SBISETCS KOHCTPYKIIMS,
y KOTOpoi oOpaOaThiBaeéMble BBICTYIIBI HMEIOT OJMHAKOBYIO BBICOTY; 0OpabaTbiBaeMble
[10CaI0YHbIE MeCTa MOJI IPUCOEAUHSIEMbIE IETaIN
C Hapy)KHOM CTOpPOHBI KOpILyca; Ma3bl OTKPBITHI JUIsl BBOJA (pe3bl, MHAue Mpu 00paboTke
3aKpBITHIX I1a30B MOTpeOyeTcsl 3acBepiMBaHUE OTBEPCTHH Ui BXojaa ¢pessl; (opma Ma3oB U
npopeseit Mo3BoJIseT BeCTH 00pabOTKy TMCKOBBIMH, a HE KOHIIEBBIMH (TOPIEBBIME) (Gpe3aMu.

[IpoTaruBanue sBiISETCS BBICOKONPOU3BOAUTENBHBIM METOJIOM 00paboTKH  JieTayieit
pa3HooOpa3HbIX GOpPM M HMPUMEHSETCS B KpyHMHOCEpHitHOM mpou3BojcTBe (cM. puc. 31.2, 0).
[Ipu npoTATMBaHUK KCIOJIB3YETCS CIIOKHBINA JOPOTOCTOSIIIUNA HHCTPYMEHT — MPOTSHKKU. OHU
MIPEJICTABISIIOT COOOM CJIOKHBIM MHOTOJE3BUMHBIM HMHCTPYMEHT C HEOOXOJAMMBIM UHCIOM
3yObeB, (opMOOOpa3ywomux MepuMeTp 00padaThIBa€MOM IMOBEPXHOCTH. 3a  KaXIbIM
dbopmooOpa3yrommM 3y00OM BIOJb MPOTSDKKH HW3TOTAaBIWBACTCS psiji 3yOOB TIOCTEIICHHO
yBEJIMYUBAIOLIEHC BBICOTHL. llpomecc pe3aHuss npu NPOTATMBAHUU OCYILECTBISETCS Ha
MPOTSHKHBIX CTAaHKaX MPH MOCTYNATEIIbHOM TJIABHOM JBM)KEHUHU MHCTPYMEHTA — MPOTSHKKH —
OTHOCHUTEJIbHO HEMOJIBUKHOM 3aroTOBKU 3a OJMH IpoxoJ. B 3aBucumocT ot oOpadaTsiBaeMoit
MIOBEPXHOCTH Pa3IMyaloT BHYTPEHHEE U HAPY)KHOE MIPOTATHBAHUE.

[Ipu BHyTpeHHEM MpPOTATrMBaHUM OOpaOOTKE MOABEPrarOTCsl BHYTPEHHUE IOBEPXHOCTU
JeTaeil 3aMKHYTOTO KOHTYpa (OTBEpCTHSI KPYyIJibie, MHOTOTPaHHbIE, IUTHICBbIC, IMIOHOYHBIC U
ap.). HapyxHbiM mnpoTsruBanueM o0pabaThIBAIOT HApY)KHbIE MOBEPXHOCTH JCTallell THIa
LIUIMLOB, HE uMeroume 3aMKHyToil ¢opmbl. ToyHocTh 00pabOTKM MOBEPXHOCTEW MpU
NPOTSTHBAHUH COOTBETCTBYET 8—7-My KBAIMTETYy, @ IIEPOXOBATOCTh MOBEPXHOCTH H2iN—
Rzl,G\/

K koHcTpykumsim jeraneil, o00pabaTbIBaeMbIX NPOTATMBAHUEM, TMPEABABIAETCS PSI
TpeOoBaHUM, 0OECIIEUNBAIOIIUX UX TEXHOJOTUYHOCTh. TEXHOJOTUYHOMN SIBISETCS KOHCTPYKLUS
JIeTad, Y KOTOPOH TOpELl 3arOTOBKU MEPHEHAMKYJISIPEH OCH OTBEPCTUS CO CTOPOHBI BXOJa U

26



BBIXOJa MPOTSHKKH, YTO HUCKIIIOYAET MEPEeKOC MPOTSHKKU Ipu 00paboTke; (hacoOHHBIE OTBEPCTUS
MIPH TIPOTSDKKE JOJDKHBI UMETh CUMMETPHUYHYIO OpPMY.

[IlmmpoBanue sBuseTcs mporieccoM 0OpabOTKM 3arOTOBOK pe3aHHEM C  TOMOIIBIO
aOpa3MBHOTO Kpyra, COCTOSIIETO M3 a0pa3uWBHBIX 3€peH W cBs3ymomero. Kaxmnoe adpa3uBHOE
36pHO B 30HE 00paboTKM pabotaer Kak ¢pe3a, CHUMAs CTPYXKKY C JeTald B TIpeneax
OTIPENICIEHHOTO yIJIa MOBOPOTA. [ JTaBHBIM JBIKEHHWEM IpU NUIM(OBAHUU SBISIETCS BpalleHHUE
UM OBaIBFHOTO Kpyra, a IepeMelieHne Kpyra OTHOCHTEIBHO JIETAlId SBISETCS JBUKCHUEM
nogauu (cM. puc. 31.2, e).

[Ipn mmugoBanuum o0pabaThbIBaeMblil MaTepuall cpe3aeTcsi B BHUAE OOJBIIOrO yHucia
cTpyxek. OOpaboTaHHasT MOBEPXHOCTh MPEACTABISIET COOOH  COBOKYMHOCTh MHUKPOCIIEIOB
aOpa3uBHBIX 3epeH. YacTh 3epeH, OpUEHTUPOBAHHBIX K HAIPABJICHUIO pPe3aHus TYNOW TPaHbIO, B
mporecce pe3aHuss He ydacTBYIOT. OHM BBI3BIBAIOT TOTEPU SHEPTHMH Ha TPEHUE, IUIACTUYHOE
nepopMupoBaHue, YBEIMYMBAIOT HArpeB KOHTAKTHPYIOMIMX MOBEPXHOCTEH WHCTPyMEHTAa H
3arotoBku. JlJis OTBOAA TEIJIOTHI MpH HUIM(POBAHUU TMpOLECC BEAECTCA C OOMIBHOW mojavei
CMa304YHO-0XJIAKJAIOLIEN KUIKOCTH.

OcHoBHasi 00J7acTh TPUMEHEHHUsS Mpolecca NUIM(OBAaHMS — YUCTOBAS W OTHEIOYHAsS
o0OpaboTka neranel s o0ecrieueHus: BBICOKONH TOYHOCTH pa3MEpPOB U MaJIOM HIEPOXOBATOCTU
noBepxHocTH. Kpome Toro, mImMgoBaHUE UCIONB3YyeTcs KaK OJWMH M3 METOJIOB pa3MEepHON
00paboTKK TpyAHOOOpaOATHIBAEMBIX MaTEPHAJIOB. KEPAMHUKH, CHUTAUIOB, TBEPABIX CILIABOB,
JeTajied ra 3aKaJIeHHBIX CTAJIEH U T. 1.

Pasnuuarot iockoe nummposanue (puc. 31.11, a), npu KoTOpoM 00pabaThIiBacTCs MIOCKas
MOBEPXHOCTh, W Kpymioe numdosanue (puc. 31.11,6), npu kotopom oOpadaThIBacTCs
MOBEPXHOCTh Teja BpauieHus. B oboux ciyudasx oOpaOaThIBarOTCS Kak HapyXHbIE, Tak U
BHYTPEHHHE TIOBEPXHOCTH jetanedl. [lmockoe mnumpoBaHHE MOXKET OCYIIECTBIATHCS
nepudepueit WM TOpUoM HUTH(OBATIBLHOTO Kpyra.

Puc. 31.11. Cxembl mudoBaHHs: @ — TUIOCKOTO; 6 — KPYTJIOTO

Ckopocth  pe3aHuss mnpud  HUIMGOBAHUM  ONPEACNSeTCS  OKPY)KHOM  CKOpPOCTHIO
uundoBanpHoro kpyra u cocraBmsier 20—80 wm/c. Ilpu stom riyOmHa uumudoBaHuUs
cocraBisger 0,05—0,005 mm. Bee Gosbliiee mpuMeHEHHE HAXOMUT CHIIOBOE NLIU(GOBAHHE IS
00paboOTKKH TPyIHOOOpPAOATHIBAEMBIX pPE3aHHEM MaTepHAIOB (KEpaMHKH, CHTa/lIa, TBEPIBIX
criaBoB). [Ipy CHJI0BOM HMJIM BPE3HOM HUTM(OBAHUHU IIyOMHA NUTU(POBAHKUS MOXET JIOCTUTAThH
10—12 mm.

Jlis  BBIOJNIHEHHS Ipoliecca HUIM(OBAHUS HApYXKHBIX IMOBEPXHOCTEH  Jeraineit
HCTOJIb3YIOTCS KpyrionumQoBaIbHbIE, MJIOCKONITA (DOBAITBHBIE u OECIICHTPOBO-
nuiidoBagbHble cTaHKU. J1i 00paboTKH CIOXKHBIX (PACOHHBIX MOBEPXHOCTEH MCIIOJb3YIOTCA
CHelHalbHbIe JIEHTOUUIU(POBAIbHBIE CTAHKH.

B nenronum@oBanpHBIX CTaHKaX IPUMEHSETCS HMHCTPYMEHT B BHJIE OECKOHEYHOMU
abpa3uBHOH JIeHTHI. JIleHTa B mpouecce mInpoBaHUs MOBEPXHOCTH JeTaliell CI0KHON (OpPMBI
(Hampumep, JONATOK TYpOUH) OrOaeT CIIOKHYI MOBEPXHOCTh M MEPEMEIIACTCSl B OCEBOM U
MIPOJIOJILHOM HarpaBieHUsIX. AOpasuBHBIN CIIOH, MPOM3BOIALIMM 00pabOTKYy, HAHOCAT Ha
OyMa)kKHYIO UJIM TKAHEBYIO OCHOBY JICHTBI.
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Jlist mmroBaHus pe3b0bI UCTIOIB3YIOTCSI aBTOMATHUECKHE Pe3h00NITN(OBATBHBIE CTAHKH.

[IlmmpoBanne obecrmeynBaeT pasMepsl MO 8—5-My KBWIMTETY H  CIEIYIOUIHE
3HAYCHUsI  IIEPOXOBATOCTH  IMOBEPXHOCTH: TPU  BHYTpEHHEM  NUIMGPOBAHHH 1O
01y, npu HapyxsoM nutudosannn — 10 O,

K koHcrpykumsim netanei, oOpabarbiBaeMbIX IIIM(OBAHUEM, MNPEAbSIBISIETC PsA
TpeOoBaHMI, 00ECTICUNBAIOIINX WX TEXHOJIOTUIHOCT. TEXHOJOTUYHOM SBISETCS KOHCTPYKIIHS,
y KoTOopoil HeoOpabGaTbiBaeMble M 0O0pabOaThIBaeMble TIOBEPXHOCTH JETajd, HAXOMISIIMECS B
OJIHOM TIJIOCKOCTH, pa3fefieHbl KaHaBKOM;, NpPeAyCMOTPEHbl LIEHTPOBbIE OTBEPCTUS NS
CTYNICHYAThIX BaJOB M YCTAHOBOYHBIC (DacKu y IyCTOTENBIX BaJOB UIA WX (pUKcarmuu mpu
00paboTKe; IpelyCMOTPEHbI TEXHOJIOTMYECKUE KaHAaBKH JJIS BX0Jla M BbIX0Ja IUIM(OBATBHOTO
Kpyra.

HnudoBanrem o00padaTbIBalOTCA TOJIBKO JKECTKHE JeTald, He JeQopMUpYIOLIUecs B
nporiecce 00pabOTKH; CrIocod He J0IMycKaeT 0OpabOTKU MaJbIX OT BepCTail; 0OpadaThiBaeMbIe
MOBEPXHOCTU JOJIKHBI pacrojaraTtbCsi B OJAHOM IJIOCKOCTH; BCE IJIOCKHE oOpalaThiBaeMble
MIOBEPXHOCTU B KOHCTPYKIIMM PaclojiaraioTcs MnapajulesibHO WM MEepHeHAUKYISIpHO 0a30BOM
MOBEPXHOCTHU JCTAIIH.

Xonuneosanue — TpollecC UYMUCTOBOM  aOpa3uBHOM  00pabOTKM  NOBEPXHOCTEH,
BEITIOTHSEMBIA ~ MEJKO3EPHUCTHIMA  a0pa3WBHBIMH ~ OpyCKaMH,  3aKpeIUICHHBIMH B
XOHHHTOBaJIbHOM rojioBke (xoHe) (puc. 31.12). Cxemy mpoiiecca cM. Ha puc. 31.3, orc.

.

Puc. 31.12. Cxema XOHUHTOBaHHs OTBepCTHiA: 1 — X0H; 2 — abpa3uBHbBIE
Opycku;, 3 — obpabareiBacMas JIeTalb

Bpyckn BpamaroTcss ¥ OJHOBPEMEHHO TIIEpEeMEIIAoTCS BJOJb OCH 00padaThiBaeMOTo
WIMHApPA BO3BPAaTHO-TIOCTyNaTenbHO. (COOTHONIEHWE CKOPOCTH BpAIICHUST W CKOPOCTH
MOCTyHaTeNbHOTO MBMKeHHS cocTaBisieT 1,5—10. XoHHHroBaJIbHBIC OPYCKH M3TOTABIUBAIOT U3
ANIEKTPOKOPYHA, KapOwWIa KpeMHHUs W aiMa3a Ha KepaMHYecKOW M OaKeTUTOBOM CBS3KE.
AOpa3uBHBIN OpycoK B mpolecce 00paboTKH KOHTAKTUPYET ¢ 00padaThiBa€MON MOBEPXHOCTHIO,
pa3ABHrasich B  pagUalbHBIX  HANPABICHUSAX  MEXaHWYECKHUMH, THIPABIMYECKUMH U
THEBMATHYECKHUMH YCTpoiicTBaMu. J[aBieHrne OpycKOB Ha TIOBEPXHOCTh Cpe3a KOHTPOIUPYETCS.
Pexxymmii MHCTpyMEHT XOHa B mpollecce 0OpaOOTKH CaMOyCTaHABIMBACTCS IO OTBEPCTHIO.
OOpabareiBator usnenust ¢ quamerpoM otBepetuit ot 3 g0 1000 MM M B HECKOJBKO METPOB
JUTUHOM.

IIpu xoHMHTOBaHWHK B paGoTe yuacTyer B 10°—10° pa3s Gonbliee 4rciio aGpasHBHBIX 3¢PEH,
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yeM nipu numdoBanun, pe3anus B 50-—120 pa3 meHbiie, yem npu mImMQoBaHUH, a JaBICHHAE
aOpa3MBHOTO HMHCTPYMEHTa Ha 00paboTaHHy0 mToBepxHOCTh B 6—10 pa3 Hike, yem mpu
nu1(oBaHUY, T.€. JUII XOHUHTOBAHUS XapaKTEPHbI MaJlble CHIIbI pe3aHusl, HEOOJbIINE TOMIUHBI
Cpe3aeMbIX CJIOE€B MaTepuaja U HE3HAUUTEIbHOE TEIUIOBbIIEICHHE. XOHUHIOBAaHUE [TPOU3BOJIAT
pu 0OUIIEHOM oXJakaeHun 30HbI pe3anust COX.

[Ipu xoHMHroBaHHM Ha 00pabOTaHHON MOBEPXHOCTH OOpa3yeTcsi MUKPONPOQHIb B BUJE
ceTkd. Takoil mpoduib MO3BOJIIET YAEpPKATbCsl CMA30YHOMY MaTepually Ha IOBEPXHOCTHU
neranu. HawuOouipliee pacnpocTpaHEHHME XOHHUHIOBAHHWE MOJYYHJIO B aBTOTPAHCIOPTHOM U
aBUALMOHHON MPOMBIIIJIEHHOCTH MpH 00pabOTKe CUIIbHOHArpy>KEHHBIX neTanedl. OTBepCcTHs
Mocie OTAENOYHOM 00pabOTKM XOHWHTOBAaHMEM HMEIOT TOYHOCTh Ha YypOBHE 7/—O6-T0
KBAJIHTETA U IIEPOXOBATOCTD 10 * 2V,

Cynepgpunuwi, Tak *e Kak, U XOHHHIOBaHHE, OTHOCHUTCS K IIpoleccaM OTAEIOYHOU
00paboTKK MOBEPXHOCTEH. DTO IMpoLecC CBEPXTOHKOM aOpa3suBHOM 00pabOOTKH HAPYXKHBIX U
BHYTPEHHUX IIOBEPXHOCTEH; KoJebmomumucs OpyckaMu Mpu ABMKEHUU 3aroToBKH. bpycku
i cynepUHUITHOW 0O0pabOTKM M3rOTABIMBAIOT U3 3JIEKTPOKOPYHJA, KapOuja KpeMHus,
anMasa. B kauecTBe CBSI3KM B OpycKax HCIOJIb3YIOT KEPaMHUECKYI0 M OaKEITUTOBYIO CBS3KY.
Pasmeper u ¢dopma alpa3uBHBIX OpPYCKOB OMPEICISIIOTCS pa3MepoM U KoHUTyparuen
oOpabaTeiBaeMOi moBepxHocTU. Yaie [y cynep@UHMILIA KCIOJB3YIOT JBa Opycka, a MpH
00paboTKe KpYIHBIX AeTaneil — Tpu-uerslpe. Cxema 00pabOTKU HApYKHOW LUIMHIPHUYECKON
MMOBEPXHOCTH TIpHBeIeHa Ha puc. 31.13.

44 o

1

Puc. 31.13. Cxema 006paboTKH cyrneppHHAITNPOBAHUEM:
1 — oOpabaTsiBacMast ieTalib; 2 — 00OpadaThIBarONas ToJ0BKa; 3 — abpa3uBHBIC

OOpaboTka OCYyIIECTBISIETCS CyNepPUHUITHON TOJIOBKOW MPHU COYETAHUHM TPEX IBUKCHUM:
BpamaTebHOTO JBIDKEHHS] 3aroTOBKH, BO3BPAaTHO-TIOCTYIATEIBHOTO U KOJIEOATEILHOTO
nBKeHUs: OpyckoB (cxemy mporiecca cM. Ha puc. 31.4, o). AMiuutyna KojeOaHuii OpycKoB
cocraBiser 1,5—6 mm, a gactora — 400—1200 xonebanuii B MuHyTy. B mpomecce pe3anus
MOIIPYKMHEHHBIC OPYCKH MPHKUMAIOTCS K 00padaThiBaeMoi oBepxHOCTH ¢ aaBieHueM (0,5—
3)-10° ITa. ['aBHBIM JBIDKCHHEM PE3aHHS SBISCTCS KOJIEOATENBHOE' IBIKEHHE OPYCKOB, €ro
CKOpOCTh Tipu 00padoTke cocrasisieT 0,1—0,2 m/c.

[lpy  cynmepUHHUITUPOBAHWH  KCIIOJB3YETCS  CMA30YHO-OXJIAXJAIOMIAast  JKHUKOCTB,
oOpasyrolias MacisHyl IUICHKY, 3T0 cMmech kepocuHa (80—90%) c BepeTeHHBIM WIIH
TypOuHHBIM MaciioM (10—20%). MaciisiHast TUICHKa POPBIBACTCS Ha MUKPOBBICTYIIAX, U OHH B
MIEPBYIO OYEPE/lb CPE3al0TCsl adpa3uBOM, T. €. P CyNepOUHUIIE YAATISIOTCS TOJBKO BBICTYIIHI,
ocTaBIIMeCs OT TpeabLaymeii oOpadboTtku. [Iporecc mpekpamiaeTcss aBTOMATHYECKH, KOTIa
BBICTYIIBI CPE3al0TCs, IUICHKA CTAaHOBHTCS CIUIOIIHOW W CO3JAIOTCS YCIIOBUSL JUISL YHCTO
KUJKOCTHOTO TpEHUs MEXIy OpyckoM M oOpabaThiBaeMOW MNOBEpXHOCTbIO. B pesynbrare
XOHMHTOBaHHSI IIEPOXOBATOCTH IIOBEPXHOCTH CHIDKAETCS 10 * 02V,
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31.11. O6padaThIBaEMOCTh KOHCTPYKIIMOHHBIX MATEPHAJIOB Pe3aHueM

OOpabaTeiBa€MOCTh MaTepuaja pe3aHHeM OTHOCHUTCA K TEXHOJIOTHYECKHM CBOWCTBAM
KOHCTPYKI[MOHHBIX MaTE€pHalloB U XapaKTepU3yeT CTENEeHb CI0KHOCTH WX MEXaHMYECKOMH
00paboTKK peXymuMH UHCTpyMeHTaMu. OreHKy o0pabaThiBaeMOCTH MaTepuaia MPOU3BOISAT
METO/IOM CpaBHEHHUSI ¢ 00pabaThIBAEMOCTBIO cTaidu 45, 3HaU€HHWE KOTOPOM NPUHUMAETCS 3a
enununy. K nerxooGpabatsiBae-MpiM MaTepuanaM ¢ Ko < 1 oTHoOcAT: naryHu, OpOH3BHI,
mopamomunbl 1 uyryHsl (HB 140—160). O6pabaTbiBaeMOCThIO HWKE cpeaneit, Ko > 1,
00Jaal0T  BBICOKOJIETUPOBAHHBIE CTajdM ayCTEHUTHOrO Kjacca, CTald MapTEeHCUTHOTO,
MapTeHCUTHO-(QEPPUTHOIO, ayCTEHUTHO-MAPTEHCUTHOTO KJIACCOB, JKAPOCTOMKHE, KHCIIO-
TOCTOWKHE CTaJld, KOMIIO3UTHBIE MaTepuaibl, HUKEJIEBbIE U TBEpIbIEC CILIABbl, KEPMETHI U
muHepaibl (pyOuH, candup, kpemHuid u ap.). OOpabaThiBa€MOCTh KOHCTPYKIIMOHHBIX
MaTepuajoB 3aBHCUT OT HX MEXaHHYECKUX CBOMCTB, B NEPBYIO OYEpeab IPOYHOCTH HU
TBepAocTu. OHa yXyaAlIaeTcs ¢ yBEJIMYEHUEM B CIUIABE YIPOUHSAIOMUX (a3, HEMETAUIMYECKUX
BKJIFOUCHUH, MU3MEIIbYEHUEM CTPYKTYPhI, HATMYMEM JICTHPYIOIIUX JJIEMEHTOB (XpOoMa, HUKENS) U
YBEJIMYEHUEM BS3KOCTH.

VYayumenue o00pabaThIBAEMOCTH MAaTE€pPUATIOB MEXaHUYECKOW 0O0pabOTKOM TOCTHUTAeTCs
MIpeIBAPUTENILHON TepMUYeckoil 00pabOTKOIl 3aroToBOK, MPUMEHEHHEM HHCTPYMEHTa W3
TBEpAbIX CILUIABOB M CBEPXTBEPIbIX MaTEpHaioB, MOAOOPOM U HCHOJIb30BAaHHUEM CMa304HO-
OXJTAKIAIOMMUX  KUAKOCTEH,  ONTHUMH3AlMed  peXUMOB  pe3aHus,  JIETMPOBaHHUEM
KOHCTPYKLIMOHHBIX cIU1aBoB. Hampumep, serupoBaHue craneil cepoil, CeIeHOM, CBUHLIOM M
OpYrUMU  MeTajulaMH,  oOjervaromumu — mporecc  pesanus.  OOpaboTka — Takux
TPYAHOOOpabaTbIBa€MbIX MaTEpUajOB, KaK >KapolpoyHas CTajlb W TYrolUIaBKHE CIUJIaBbl, Ha
ONTHMAJBHBIX peKHUMax MayonpousBoautenbHa (cM. tadn. 31.1). [Tostomy ameranu U3 3THX
MaTepuagoB 00pabaThIBalOT METOAaMHU (PU3UKO-XUMHUECKON 00pabOTKH.

KoHTponbHBIE BOITPOCHI

1 HazoBure 3amaun pazmepHoi 00paboTku. UTo MONIOKEHO B OCHOBY KJIACCH(UKALMKM CIOCOOOB
pa3MepHoii 00paboTKH?
2. HazoBuTe OCHOBHBIC TIApaMeTphl PeXMMa pe3aHus Tpu (ppe3epoBaHNM U THUITBI 0Opa3yOIIHXCS
CTpYXEK.
3. KakoBbI mpruMHBI HarpeBa 30HBI pe3aHusi 00pPadaTHIBAEGMOro MaTepualia U CIIOCOObI CHIKEHUS
HarpeBa?
4. TlepeunciyTe TPYIIB HHCTPYMEHTAIBHBIX MATEPHAJIOB.
5. Yto nmprHUMAETCs 3a KPUTEPHI U3HOCA PEXKYIIETO HHCTPyMEHTa?
6. HazoBuTe MpUUMHBI ¥ BUIIBI H3HOCA MHCTPYMEHTA.
7. Ilepeuncimre TEXHOJOTHMYECKUE TpeOOBaHMUS K KOHCTPYKIIMHM OOpadaThiBaeMOM JeTalnul MpHU
TOYCHHHU.
8. Uto BbI3bIBaCT 00pa30BaHKE HAPOCTA MPH PE3AHUH M KAKOBO €0 BIIMSIHUE Ha IpoLiecc?
9. HazoBuTE OCHOBHBIE JIEMEHTHI TOKAPHOTO CTAHKA M MX (PYHKIIMOHAIHHOE HA3HAYCHHE.
10.Yro neXUT B OCHOBE MOCTPOCHHSI THOKUX TPOM3BOJICTBEHHBIX CHCTEM W TIOYEMYy OHU HE MOTJIH
nosiBuThCst 30—40 et Tomy Hazan?
11. Yem onpenearoTcs Ka9ecTBO U TOYHOCTh 00pabOTKU pe3aHreM?
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