DHIeNbCCKUN TEXHOJOTHUECKUN HHCTUTYT ((uiurai) dheaepaibHOTo
rocyJapCTBEHHOTO OIO/IKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIET0 00pa30BaHus
«CapaToBCKuid rOCYJapCTBEHHBI TEXHUYECKU YHUBEPCUTET
umenu ['arapuna FO.A.»

Kadenpa «O60pynoBanne v TEXHOJIOTUHA 00paOOTKH MaTEPUAIOB)

N3YYEHUE KOHCTPYKIIUU N
I'EOMETPUHU TOKAPHbBIX PE3IIOB

Anekmponnoe uzoanue 10Ka1bHO20 PACHPOCMPAHEHUA

MeTonnueckue ykazaHus K MPaKTHYECKO padboTe
no naucuurinHe «OCHOBBI MHHOBALIMOHHOTO MAlIMHOCTPOUTEILHOTO
IPOU3BOJICTBAY
JUISL CTYICHTOB HaIllpaBJIEHUM MOJITOTOBKHU:

15.03.05 «KoHCTpYKTOPCKO-TEXHOJIOTUYECKOE 0OecreueHre
MaIIMHOCTPOUTEILHBIX MPOU3BOACTBY, TPOQHUIL TOATOTOBKH « TeXHOIOTHS
MaIIMHOCTPOCHUS;

OYHOU M 32049HOU (HOpM O00yUeHHUS
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|. Ieanb u conepxanue padoTbl
W3yunth  KOHCTPYKIMHM U  TEOMETPUUECKHE TMapaMeTphl  pe3IoB,
MHCTpYMEHTaNbHbIe MaTepuanbl. [IpakThdyecku O3HAKOMHUTCS ¢ MpuOOpaMu U ¢

MCTOI[PIKOﬁ N3MCPCHUA OCHOBHBIX YIJIOB.

Il. Tunbl TOKAPHBIX pe31I0B

Pe3upl knaccudummpytorcs (puc. 1) mo Bumy o6pabOTKH, MO HAIPABICHUIO
1oJlayM, MO KOHCTPYKLMM TOJIOBKM, IO pOAY MaTepuana pabodeil yacTH, IO
CEUEHUIO TeJa pe3la U IpyrHe.

[To Buny 00pabOTKH pazaIu4aroT Pe3Ibl:

[TpoxoaHO# — /17151 TOYEHMSI IFIOCKUX TOPLOBBIX MOBEPXHOCTEN — 3;

PacTounbie — 17151 TOYEHHSI CKBO3HBIX U INIyXHX OTBEPCTHM — 4, 5;

Otpe3Hble — Ui pa3pe3aHusi 3arOTOBOK HAa YacTH M Ul MPOTaYMBAHUS
KOJIBLIEBBIX KaHABOK — 6;

Pe3b00BbIe Hapy X HbIE U BHYTPEHHHE — J1JIs1 Hape3aHus pe3bd — 7, 8;

["antenbHBIC — 11 TOUCHHS 3aKpyTieHUN — 9;

dacounnHble — 7151 00TaunBaHus (HacoHHBIX MoBepxHocTen — 10.

[lo nHampaBieHHIO NOJA4YM pe3lbl AENATCS Ha IpaBble, padoTaromue c
noJla4yeil cripaBa Ha JIEBO, U JIEBbIE, paOOTAIOLIUE C [10/1aYy CJIEBA HAIPABO.

[To KOHCTPYKIIMH TOJIOBKU: PSIMbIE, OTOTHYTHIE, OTTSIHYThIE U U30THYTHIE.

I[lo pomy Marepuasnia pabodeil dYacTU: U3 OBICTPOPEXKYIIECH CTaIH, C
IUTACTUHAMU M3 TBEPIOro CIUIaBa, C IUIACTUHAMHM U3 KHHEPAJIOKEPaMHKH, C
KpUCTAJIaMH U3 alIMa30B U 31500ra.

[To ceuenuro Tema pe3na pasnUyalOT IPSIMOYTOJIBHBIE, KBAJpaTHbIE WU
KpYTJIbIE.

Taxue pe3upl MOryT OBITh LiEJBHBIE (TOJIOBKA U TeJla CAEJIAHbl U3 OJHOTO

MaTepHaa), C IpUBApPEHHON BCTHIK TOJIOBKH.



DO L/ o @ <]

Puc. 1 Tunsl TOKapHBIX pe3LOB

1-ipoxoHOM MPSMOM, 2-MPOXOJHONW OTOTHYTHIM, 2a-MPOXOJHON YIOPHBIH,
3-TIoAPE3HOM,

4-pacTOYHOM Il CKBO3HBIX OTBEPCTUM, S5-pacTOYHOM I T[IIYyXUX
OTBEpPCTHUH, 6-OTPE3HOM,

/-pe300Boil HapyXHbIH, 8§-pe30oBoil BHYTpeHHHH, 9-rantenbhbiii, 10-

(hacoHHBIH.

1. 'eomeTpus TOKAPHBIX pe310B

TokapHbIli pe3elr COCTOMT U3 Tela (CTEpKEHb), CIyXKallero s
3aKpeIyieHus pe3lla B peslielep)karene U TOJOBKU  (pabodeil  4acTm),

peIHa3HAYeHHOW MJisi OCYILECTBIICHMS Tpolecca pe3aHus. Ha royoBke pesla



pasnuuaror (puc. 2) — MepeAHio 1, TIaBHYI 3aJHIOK0 2, BCIIOMOTATEIbHYIO
3aHIO0 3, onopHYI0 4 1 60okoBbIe ToBepxHOCTH 5 (TOCT 25762-83).
Ilepeceuenuss mepeaHedl W TJaBHOM 3aJHEH TOBEPXHOCTEM oOpasyer
TJIABHYIO PEXYIIYI0O KPOMKY 6, TIepecedeHHe IepeJHeld W BCIIOMOTATEIbHYIO
PEXYIIYI0O KPOMKY 7, MECTO COTPSDKEHUS TIIaBHOW M BCTIOMOTATEIBHON PEXYITUX

KPOMOK 00pa3yeT BepIInHy pesia 8.

V. IIpubopsl 11 n3MepeHus yIiioB pe3la U TEXHUKA U3MepeHus

JInst u3MepeHus yrioB O M Y B TJIABHOM CEKYLIEH IJIOCKOCTH, a TaKXKE yIJia
IJIABHOW PEXKYIIEH KPOMKU A B IJIOCKOCTH, IEPIEHAUKYISIPHON OCHOBHOM, MOKET
OBITh MCIIONB30BaH HACTOJBHBIN yriomep. OCHOBHbIE YacTH yIJoMepa: IUINTA,
KOJIOHKA, KPOHILITEWH, CTOMOPHBIM BUHT, CEKTOP C JUMOOM, TOBOPOTHBIN I1a0JIOH
C pa0OYMMH KPOMKAMU U YKa3aTEJIEM.

Hanpumep, miss wu3mMepeHuss nepeaHero yria 7Y TOKapHbIM pe3el
YCTAHABJIMBAETCS HWKHUM OCHOBAaHHWEM Ha IUIATY YIVIOMEPA, PE3€Ll M CEKTOp C
JUMOOM Pa3BOPAvYMBAIOT OTHOCUTEIHHO APYT APyra Tak, YTOOBI CEKTOP C JTUMOOM
CTajJ TMEPIECHIUKYJSIPHO MNPOEKUMU TJAaBHOW pEXyLIEd KPOMKH HAa OCHOBHYIO
miockocthb. I[llabioH mnoBopaumBaeTcs 10 CONPUKOCHOBEHMSI C TEpelHen
IIOBEPXHOCTBIO pes3ua. Ilpm 3TOM ykasarenb IIOKaXeT 3HAYECHUS yriaa Y.
AHaNnOruYHO U3MEPSIOTCA YIJIbI 0L U A MIOKa3aHa Ha puc. 3.

VYroa A MOKET ObITh PEXKYIIEH KPOMKOU pe3Iia.

Puc.3 Cxema wu3MepeHHs TJaBHOTO IE€PEJHEro Yrjia Ha HACTOJBHOM

yrioMepe



1-nnTa, 2-KOJ0HKA, 3-KPOHIITEWH, 4-ONOPHBIA BUHT, 5-CEKTOp ¢ JIUMOOi,
6-11OBOPOTHBII 1M1a0JI0H,

/-TOKapHBIN pe3ell.

B rnaBHO# cexyle MmI0CKOCTH pacCMaTPUBAETCS CIAEAYIOIINE YIIIbL:

a) TJIaBHBIN 3aJIHUN yTOJ 0 — YroJl MeXIy I'JJaBHOM 3aJlHEH MOBEPXHOCTHIO
pe3la U IMII0CKOCTBIO PE3aHUs;

0) yros 3aocTpeHus [ — yroa MexIy NepeaHed U TJIaBHOW 3ajHei
MOBEPXHOCTHIO pe3lia.

B) MEPEIHUM YroJl Y — Yroia MEXAy MEepelIHeil MOBEPXHOCTHIO JIE3BUSA U
OCHOBHOM MJIOCKOCTBIO. YTOJ Y MOXKET OBbITh MOJ0KUTEIBHBIM, OTPULIATEIBHBIM U
paBHbIM 0

JUist u3MepeHusi 3TUX K€ VYIJOB UCIOJIb3YyeTCsl HACTOJBHBIN YIriioMep,
MpeCTaBICHHBIN Ha puC. 4.

[TpubGop cocTout u3 ocHoBanwus | 1 CTOWKH 2, HA KOTOPOW YCTaHABIUBACTCS
Y 3aKpEIUISIETCS B HY)KHOM TIOJIOKEHUHU AEpKaBKa 3 €O IIKaIOW 4 U ykazareseMm S,
MMEIOUIUM OJIHY U3MEpUTENbHYIO omaaxy. [llkana 4 umeer nenenuns ot 0 10 90,

B 00a cTopoHbl. CxeMa U3MepeHHUs yria ¢ nmokazaHa Ha puc. 4

| : 77,
)’

Puc. 4 Cxema HacTOJBHOTO yrjioMepa JUisli M3MEPEHHsI YIJOB B IUIAHE

TOKApHOro pei3na



1-ocHoBanme, 2-cToiika, 3-mepkaBka, 4-miKana, S-ykaszatenb, 6-peser, /-
NPWKAMHAs TUTaHKa,

8-CTONOPHBIN BUHT.

[TopsitoK BBIMTOIHEHHST PAOOTHI

Berueptuth cxemy 00pabOTKH JIeTalld H3y4aeMOH pe3liaMu, ¢ yKa3aHueM
oOpabateiBaeMOli U 00paOOTaHHON TOBEPXHOCTEH, MOBEPXHOCTH PE3aHMUS,
TJIABHYI0 W BCIIOMOTATENIFHYIO PEXYIIHME KPOMKH, HAlpaBlICHUE TJIABHOTO
IBWDKEHUS. W JBIDKEHHUS MOJa4yM pe3la, (CTpenKkaMu H3MEpPHUTh YIJbl pe3lia,
UCTIONB3Ysl YHUBEPCAIBHBIC M HACTOJIBHBIC YIIIOMEphI). Pe3ynbraTel m3MepeHwid
3aHECTH B TAOJUILY.

BbruepTuTh 3cKH3 pes3na 1o BapuaHTy, B IBYX MPOCKIHSIX C HEOOXOIMMBIM
KOJIMYECTBOM CEUCHUH W BUJIOB, C YKa3aHHEM BCEX JJIEMEHTOB, MIOBEPXHOCTEH M

YTJIOB, a TaK)Ke MaTepuala pexyllel 4acTu ¢ pacuin@poBKOi.

Pesupl VTI'JIbI

&

IIpoxoaHOH OTOTHYTHIN

IIpoxoaHoii oTOrHYTHIN, Mapka pe3na T15K6

HawnOosiee mnpoyHble € XOpOLIMM CONPOTUBIECHUEM HCHOJB3YETCA JIA
00pabOTKH YYyT'yHOB M UX CIJIABOB HE MeTayuinueckux Matepuanion. TSK6, T14KS,
T15K6, T30K4 u npyrue MeHee mpoyHbl U 00Jiee U3HOCA CTOMKHU, YEM CILIaBhl |-
Ol TpyMIIbl U BA3KUX METAIJIOB U CIJIABOB.

TK — tutaHoBonbhpamMoBbie CIUJIaBbl, ClieKaeMble W3 KapOuja Bosibppama,
Kapouna tutana u koOanbra. CrumaBsl rpynmnbsl TK mpumensitoTest ans o6padboTku
KOHCTPYKIIMOHHBIX  cTajmed. OnHu  o0jnajgaloT  BBICOKMMH  HU3HOCO- U

TEIMJIOCTOMKOCThIO, HO OoJjee xpymkue, dem cimiaBel BK  (Bombdpamossie,



OJTHOKAapOuHBIC). (7151 M3TOTOBICHUS PEXKYIIUX WHCTPYMEHTOB TBEPABIC CILIABBI
MOCTABJISIIOTCA B BHJIC TUIACTUHOK OMPENENEHHBIX (hopMax U pa3MepoB. TBepibie
criaBbl B (hOopMe IUIACTUHOK COEIUHSIIOT C KPEMEKHOM 4YacThio MalKoW WM C
MOMOIIBIO CHEIUATIBHBIX BBICOKO TEMIIEPaTypHBIX KjieeB. MHOrorpaHHbie TBEPAO
CIUIaBHBIE IJIACTUHBI 3aKPEIUISIOT IPUXBATAMU, BUHTAMU, KIIMHBIMH.

[Ipy M3roTOBIEHUU PEXKYIIMX MHCTPYMEHTOB HCIOJIB3YIOT MUHEPAIbHYIO
KepaMUKy, MPEACTABIIIONIYI0 co00# KpucTayumueckuid okcn amroMuHus (Al O3).
[Iupokoe pacrpocTpaHeHre MOJydynsia MUHEpalibHasi Kepamuka mapku [[M-332.
OTOT Marepuall TakK e, KaK U TBEpJble CIUIaBbl, MOJYYalOT CIEKAHUEM.
TexHoIOorn4eckuili mpoiecc U3roTOBJIEHUS MUHEPATIOKEPAMUKHU TIPeAyCMaTpUBaET
P CIIEKaHUU B KepaMuky 100aBisath 0,5... 1% oxcuna maraus (MgO), KOTOpBIi,
BCTyMas B PEAKIUIO C OKCHJIOM aJTIOMHUHUS, 00pa3yeT MPOYHOE IIEMEHTHPYIOIIee
BemecTBo. IIpu mpeccoBaHMM KepaMHYECKUX IUIACTUHOK TeX ke ¢GopM U
pa3MepoB, UYTO U IJIACTUHKUA TBEPABIX CIIABOB, B UCXOAHYIO LIUXTY J00ABISIOT
wiactudukarop — S%-Helil pacTBOp Kayuyka B OCH3UHE.

B pe3ynbTaTe CIIEKaHUS MUHEpaJoKepaMHuKa CTaHOBUTCS
MOJIUKPUCTAIUIMYECKUM TEJIOM, KOTOPO€ COCTOUT K3 MEIbYANIIMX KpPHUCTAJJIOB
KOpYyHJa M MEXKPUCTAJUTUTHON MPOCIONKH B BHUAE aMOP(HON CTEKIOBHUIHOU
MAaccChl. MuHepanokepamMuka SABJISIETCS JeIIEBBIM u JOCTYITHBIM
WHCTPYMEHTAJILHBIM MAaTEPHAJIOM, TaK KaK HE COJAEPKUT NE(UIMTHBIX U JOPOTHX
AJIIEMEHTOB, SBJSIOIIMXCS OCHOBOM WHCTPYMEHTAJIBHBIX CTalel W TBEpbIX
CILIaBOB.

Kpome Toro, mmuHepamgokepamuka oO0JalaeT BBICOKOM TBEPIOCTHIO U
UCKIIIOUUTEIFHO BBICOKOM TEIIOCTOMKOCTHIO. [10 TemnocToMKOCTH MHUHEpalbHas
KepaMHUKa MPEBOCXOJUT BCE PACHPOCTPAHEHHBIE MHCTPYMEHTAJIbHBIE MaTEpHUalbl,
YTO MO3BOJISIET MUHEPATIOKEPAMUYECKOMY UHCTPYMEHTY paboTaTh CO CKOPOCTAMU
pe3aHusi, 3HAYMUTEJIbHO MPEBBIIAIOIIMMUA CKOPOCTU pPE3aHus TBEPAOCILIABHbBIX
WHCTPYMEHTOB, U 4YTO SIBISETCS OCHOBHBIM JOCTOMHCTBOM MHUHEPAIbHOU

kepamukd. OHa B MeEHbIIEH CTENEHU CKJIOHHA K aAre3ud (CIUIAaHUI0) C



oOpabaTbiBaeMbIM MAaT€pUAIOM B OTJIMYHE OT JAPYTUX HWHCTPYMEHTAIbHBIX
MaTepUasoB.

BmecTe c¢ ykazaHHBIMM JOCTOMHCTBAMU MUHEPAJIOKEPAMHKHA OHA HMEET
HEJOCTaTKH, OTPAHUYUBAIOLINE €€ MPUMEHEHHE: MOHMWKEHHYIO MPOYHOCTh Ha
U3rub, HU3KYIO YIApPHYIO BSI3KOCTb, UCKIIOYUTEIHHO HU3KYIO COMPOTUBIISIEMOCTD
IUKIMYECKOMY HM3MEHEHHMIO TEIUIOBOM Harpy3ku. B pesynbrare 3TOoro mnpu
IPEPHIBUCTOM PE3aHUM HAa KOHTAKTHBIX MOBEPXHOCTAX MHCTPYMEHTA BO3HHKAIOT
TeMIlepaTypHbIE YCTaJIOCTHBIE TPEILHHBI, SABJISIFOLIHECS MPUYUHON
PEKIEBPEMEHHOTO BBIX0/1a MHCTPYMEHTA U3 CTPOA.

Huzkas npo4HOCTH Ha U3TMO U BBHICOKAs! XPYIKOCTh MUHEPAJIbHONU KEpaMUKU
MO3BOJISIIOT MCIOJIb30BaTh €€ B MHCTPYMEHTax MpU 0OpabOTKE MSTKUX LIBETHBIX
METAJIJIOB, a IpU 00pabOTKEe CTalM M YyryHa NMPUMEHEHHE MHHEpaTOKepaMUKU
OTPAaHUYMBAETCS YUCTOBBIM HENPEPHIBHBIM TOYEHUEM C MAaJIbIMU CEYEHUSIMU
Cpe3aeMoro cjios Mpu OTCYTCTBUU TOMYKOB M yAapoB. [lONBITKHM MOBBICUTH
U3THOHYIO MPOYHOCTh MHUHEPATOKEPAMUKU BBEICHUEM B €€ COCTaB YIPOUYHSIOIINX
n00aBOK: MeTalIoB (MoJuOAeHa, BoJb(Ppama, TUTAHA) WM CIOXKHBIX KapOHWIOB
3THX DJJIEMEHTOB — TMPHUBOAAT K TMOBBIIEHUIO TMPOYHOCTH Ha U3rHO
MUHEpaIOKepPaAMHUKH, HO OJHOBPEMEHHO CHUXKAIOT €€ TEII0- U U3HOCOCTOMKOCTb.

Pexxymuii MHCTpYMEHT OCHAIlAeTCsd IUIACTUKAMU M3 MUHEPATIOKEPaMUKH
omnpeaeNeHHbBIX (OPMBI U Pa3MEpPOB.

[InacTUHKM MUHEpATOKEPAMHUKU NPUKPEIUIAIOT K KOPIYCY MHCTPYMEHTOB
NpUNavBaHUEM, IPUKICUBAHUEM U MEXaHUYECKUM ITyTEM.

Homenknatypa MHCTpYMEHTOB, H3TOTOBISIEMBIX U3 MHUHEpPaIOKEPaAMUKH,
Takas ke, Kak 1 HOMEHKJIaTypa HHCTPYMEHTOB U3 TBEP/IbIX CILJIABOB.

Bunpl ctpyxek

[Ipu pe3anuu MeTanioB 00pazyercs CTpyKKa:

{m



1. ChauBHas oOpasyercs mpu 0OpaOOTKH IJIACTHYHBIX MaTEpUajOB, MPH
Ha3HAYCHHH, MAJIbIX TIYOMH M OOJBIIUX CKOPOCTEH pe3aHus, a Takxke OOJBLINX
nojad M nepegHux Oonpmmx yriaoB. C BHYTpeHHEH CTOPOHBI CTpYKKa IJajKad,
OnecTsmas, CIUIONIHAs JIEHTa, C BHYTPEHHEM CTOPOHBI OHAa UMEET MUII000pa3HbIe

3a3yOpUHBI.

am

2. CraabiBaHusi popMupyeTcst B ciaydae oOpabOTKHM MaTepHUaoB CpeaHEH
TBEPAOCTH U TBEPABIX MPH OOJBIIUX TIIYOMHAX M MajbIX CKOPOCTSX pPE3aHws,
OOMBIINX TIOJ]a4ax ¥ MAJIbIX MEPEIHUX YTIIax pe3la BHYTPEHHSI CTOPOHA CTPYKKH
TJIaJKas CTPY’KKa, BHEIIHASA IPKO BbIPAXKEHHBIE 3a3yOpPUHBI.

3. Haggiom nosnydaetcst mpyu o0paboTKU XPYIKUX MAaTepHAIOB (UyT'YH H Jp.)

— 3TO OTJIENIbHBIE YACTULIBI METAIJIOB HEMPABUIHLHOU (POPMBI.
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Mapka cranka 11611. Crans 3
[Tpu ckopoctu Bparienus 630 00/MuH U riyOnHe pe3anus 5 aeiaenuid (1 Mm)
oOpa3zyeTcsi ciuBHas cTpyxka. [Ipu ckopoctu Bpamienus 450 o6/MUH U TIIyOHHE

pesanus 20 genenuii (4 Mm) oOpazyeTcs CTpy»Ka CKaJIbIBAHHEM.



