Jleknua 14. Cxembl MexaHHMYecKOl o00pabOTKH ONTHYECKHX JeTaJieil

mangoBaHueM

1. Texnonoruveckas cucreMa 00padoTKu

OnTryueckne JeTad HW3TOTaBIMBAIOT MEXaHWYECKOH 0O0pabOTKOW 3aroTOBOK CO CHSTHEM
npunyckoB. llpumyck cHuUMaeTcsi mHOcCIeI0BaTENbHBIM BBHIIOJHEHHEM psla TEXHOJIOTHUYECKUX
orepaiuii: ToOYeHue pe3loM, HUIM(OBaHMEM HHCTPYMEHTOM C 3aKpeIUIEHHBIMH a0pa3uBHBIMU
3epHamMu (3A3), MPUTUPKOH BOIHBIMH CYCIICH3USMH, O0OpabOTKON aOpa3wBHBIM TOPOIIKOM H
IUTM(OBAHUEM.

[enp kax10# onepanuu - yTouHeHUe pa3MepoB U (pOpMBI U YMEHBIIIEHHE MUKPOHEPOBHOCTEH
00paboTaHHON MOBEPXHOCTH 3aroTOBKU. J[JIs1 3TOr0 BBIOMPAIOT ONPENEICHHYIO TEXHOJIOTUYECKYIO
cucreMy oOpabOTKH: CTaHOK-IPUCIIOCOOIEHUEe-UHCTPYMEHT-/leTalb. Hanbosee pacnpoctpaneHa B
ontudyeckux TexHojorusx cucrtema CIIMJ[ - craHok-mpucnocoOIeHuE-HHCTPYMEHT-ACTab
(puc.14.1). Cucrema CIIN]] xapakTepu3yeTcsi TeOMETPUIECKAM ITOCTPOCHUEM M KMHEMATHYEeCKOM
cxemoil o0pabOTKH, BUJOM HWHCTPYMEHTA M CIIOCOOOM €ro 3aMbIKaHHsI C 3arOTOBKOH, a TakK ke
crioco0aMu 00pabOTKU MOBEPXHOCTEH ¢ TpeOyeMOil TOUHOCTBIO.

OcnoBuble npusHaku cucreMbl CIIW/JI sBistores:

1) cmoco® 3aMbIKaHUs IIeTH JABM)KCHHUS Pa0OYUX OpPraHoOB JJEMEHTAMH KHHEMAaTH4ecKOou
napbl HHCTPYMEHT-3ar0TOBKA, TEOMETPHYECKOE WU CHUJIOBOE, OT KOTOPOTO 3aBHCHUT JOCTHKAMAS
TOYHOCTH (POPMBI I KPHBU3HBI 00pabaThIBAEMOW MTOBEPXHOCTH;

2) BUJ  CONPUKOCHOBEHHWS  00OpabaThIBAIOIIETO HWHCTPYMEHTa ¢  oOpabaThIiBaeMOit
MMOBEPXHOCTHIO 3arOTOBKU (B TOYKE, MO JIMHUHU, MO MOBEPXHOCTH), OT KOTOPOIO 3aBHCHUT Kjacc
YUCTOTHI 00PAOOTKH ¥ TEOMETPHUIECKOE COBEPIIIEHCTBO (POPMBI TOBEPXHOCTH.

B cucreme CIIN]] na Puc.14.1a ocyiecTBieHO reoMeTpUUeCKOe 3aMBIKAHHE 3arOTOBKHU C
WHCTPYMEHTOM — B TOUKE, pe3ell epeMeIaeTcs MpSMOIMHEWHO, a 3ar0TOBKa BpalaeTcs, OCHOBHAS
M3MepuTeNbHas 0aza COBMEIICHA C YCTAaHOBOYHON. HETOYHOCTHM W3rOTOBJICHHS W HACTPOUKH
WHCTPYMEHTA M 3arOTOBKH IMEpeHatoTcsl Ha 3afJaHHylo GopMy H pa3Mmephl aetanu. Takas cuctema
WCTIONB3YETCS ISl CHATHSI OOJbIoro oObeMa TMpHUITyCKa MpPU TpeIBapuUTEIbHON 00paboTke
BCIIOMOTATEJIbHBIX TOBEPXHOCTEN OOJIBIINX pa3MEPOB.

B cucreme CIIW]l na Puc.14.16 ocyImiecTBiIeHO TeOMETPHYECKOE 3aMBIKaHHE 3arOTOBKH C
uHcTpyMeHTamu 1o jwmHuAUA. Kpyr ¢ 3A3 mepememaercss M BpalaeTcsi, a 3aroToBKa TOJBKO
Bpamaercs. OCHOBHAsI U3MepUTeNIbHAs 6a3a COBMeEIIEeHa ¢ ycTaHOBOUHOM. [Ipiumensercs sta cxema
Ui 0OOpaOOTKH BCIIOMOTATENBHBIX IMJIMHIPUYECKUX TOBEPXHOCTEH IHH3, CETOK U (hacok,
TOYHOCTH 00paboTku 710 0,01 MM.

B cucreme CIINJ] na Puc.14.1B 0CylIecTBICHO CONPUKOCHOBEHHE 3arOTOBKU C
WHCTPYMEHTOM I10 JIUHUH, a 3aMbIKaHUE STON KMHEMAaTUYeCKOW mapbl CHIIOBOE, T.e. cuiioi P. Crem
MpPUIyCKa HPOUCXOJUT B IPOLECCe B3aUMHOM MNPUTHPKH padoueld KPOMKH HMHCTPYMEHTa H
MMOBEPXHOCTH 3arOTOBKH C MOMOINBIO a0pa3uBHOHU cycrieH3uu. B mporecce 00pabOTKH 3aroToBKa

BpamacTed, a HWHCTPYMCHT COBCPHIACT CJIOKHOC  BO3BPATHO-IIOCTYNATCIIbBHOC  JIBUIKCHUC



napautensHo ocu 1-1. Takas cxema pexomeHayeTcs st 00paboTku achepruuecknx MOBEPXHOCTEH
THUIIa MapaboJIonaa, FJUIATICOU A, TUTIEPOOIIOnIa.

B cxeme CIIM]] Ha Puc.14.1r 3arotToBKa CONpPUKACAETCsI ¢ HHCTPYMEHTOM I10 ITOBEPXHOCTHU
IpU TEOMETPUUYECKOM 3aMbIKaHUM pa3MepHON u KuHematuueckoi mnenu. Ilpu oOGpabotke
WHCTPYMEHT 3aKpeIUIeH XECTKO W HE MEHSeT I'e€OMETPHUYECKOro MpoQuiis 3a BpeMs ONEpaIiu.
[TpumensroT A7 00pabOTKH MIIOCKUX MOBEPXHOCTEH, MPU3M, CETOK, IKAJ, ONTHIECKUX KIMHBEB.

B cxeme CIIN]] na Puc.14.11 mHCTpYMEHT M 3arOTOBKA BPAIAIOTCS HA OCSIX PACIIOIOKEHHBIX
MOJT HEKOTOPHIM  YIJIOM, 9YTO TI03BOJIIeT oOpabaTeiBaTh CPEepUUecKue IMOBEPXHOCTH.
OO6pabarbIiBaeTCs METOJIOM Bpe3aHUs, TP KOTOPOM HHCTPYMEHT BCeH IUIOIMIAABIO TOJAeTCs Ha
o0pabaTbIBaeMyI0 MOBEPXHOCTH 3ar0TOBKH. OTKIIOHEHUE MPOUCXOAUT OT HETOUHOCTEH yCTaHOBOK.
OTy cucTeMy TPUMEHSIOT TJaBHBIM  00pa3oM Juisd  TpeIBApUTEIbHOrO  HUIM(OBAHUS
UCIOJHUTENIBHBIX ~ ONTHYECKMX  MOBEPXHOCTEH  JeTajeil, OKOHYaTeNbHOro  NUIM(OBAHMS
BCIIOMOTATENIbHBIX IJIOCKUX U CHEPUIECKUX MTOBEPXHOCTEH.

B cxeme CIIN]I na Puc.14.1e MHCTpYMEHT COIMPUKACAETCS C 3arOTOBKOM IO MOBEPXHOCTH
CIJIOBBIM 3aMbIKaHWEM, M OHHM B3aMMHO IPUTHUPAIOTCS CyCIEH3Hed aOpa3uBHBIX IOPOIIKOB.
HNucTpymMeHnT paboTaeTr 1m0 MeETOQy Bpe3aHus. lakas cucTeMa NpUMEHSETCS s o0paboTKH
WCTIOJTHATENIBHBIX TIOBEPXHOCTEH, TpEIBAPUTEIbHBIX W (PUHUIIHBIX OmNeparnuii NUTH(POBAHUS H

TOJIMPOBAHUA OIITUYICCKUX HOBerHOCTefI, OLICHUBACMBIX ITapaMCTpaMU N, AN, P.

2. Cioco6 c¢B0OOTHO MPUTHPKHU

[lpr mmmdoBaHUM 3aroTOBKa TpPUTHpaeTcs K oOpabaThIBaroIeid MOBEPXHOCTH TBEPIOTO
WHCTpYMEHTa - NUM(OBaTbHUKA, a TIPU MOJMPOBAHUU MITKHAE CMOJISTHBIC ¥ BOMJIOYHBIE MOJTIOKKH
WHCTPYMEHTOB MPUTHPAIOTCS K MUTH(POBAHHOM MOBEPXHOCTH 3arOTOBKH CTEKJIA.

Cxema crocoba cBOOOJHOW MpUTUPKU ToKazaHa Ha Puc.14.2. YcranoBouHoil 0azoif st
pabodeli MOBEPXHOCTH MHCTPYMEHTA 2 SIBISETCS] UCXOHASI TOBEPXHOCTh 3aroToBku 1. [lpu cHsATHH
MIpHITyCcKa YCTaHOBOYHAs 0a3a W3MEHSET CBOE TOJIOKEHNE OTHOCUTEIIBHO JeTallel CTaHKa U painyc
Rsax m3MensieTcs Ha pagumyc R ob6pabaTeiBaemoit moBepxHocTH. {151 00pabaThiBaeMoii TOBEPXHOCTH
1 w3MmepuTenbHOU 0a3oit sBiseTcs meHTp cdepbl O, OT KOTOPOro OIpenessieTcsl eTUHCTBSHHBIN
pasmep chepsl — paamyc R. Takas obpaboTka Ha3piBaeTCs CIocoOOM CBOOOTHOW MPUTHPKH.
Cnoco6 cBOOOHOM MPUTHUPKH ONIPEAEIIIETCS HATMYUEM CIIETIYIOIINX TPU3HAKOB!

1) compukocHoBeHHe  pabodeld  TOBEPXHOCTH  HMHCTpPYMEHTa ¢  oOpabaTkiBaeMOi
MMOBEPXHOCTHIO 3aTOTOBKHU MPOUCXOUT IO IMJIOMAKaM KOHEUHBIX Pa3MepOB;

2) mpuieraHue MPUTHPAIONINXCS MOBEPXHOCTEH HMHCTPYMEHTA M 3aroTOBKH KakK JIBYX
AIIEMEHTOB KHHEMATHYECKOH Maphl TPEThETro KiIacca OCYIIECTBISETCS CHIIOBBIM 3aMbIKaHUEM;

3) ofHA W3 MPUTHPAIOIIAXCS TOBEPXHOCTEH CaMOYCTaHABIMBACTCS Ha JIPYTOH C MOMOIIBIO
[IapOBOTO MAapHUPA 3 MOBOJIKA BEPXHETO 3BEHA;

4) OTHOCUTEIHHOE JIBIYKCHHE HHCTPYMEHTA 2 10 00pabaThIBaeMO#l TOBEPXHOCTH 3arOTOBKH 1
COCTOMT W3 TpPeX MPOCTHIX BpalaTelbHBIX IBUXKEHHH co ckopocTsMu Wp u Wy BepxHero u

HUXKHCTO 3BCHBEB U CKOPOCTHU WKOP - Ka4aHUs KOPOMBICJIa BOKPYT IICHTpPaA C(I)epBI O;



5) ocb OIHOrOo M3 BpalllaTEeIbHBIX JBHKCHHUH SIBISETCS HOPMAIbI0 K IPUTHPAIOIIAMCS
cepruecKuM M IIOCKHM HOBEPXHOCTSIM;

6) OTHOCUTEJIbHOE TEepeMEeIIeHNe U TeOMEeTpUsl IJIOMIAJOK MHCTPYMEHTa BBIOpAHBI TaK, YTO
BCE TOYKM HA MPUTHPAIOIIMXCS MOBEPXHOCTSAX HAXOJATCSI B MHOTOKPATHOM alepHOIMYECKOM
MOKPBITUU BCEMH IUIOINAAKaMH MApHOTO 3BEHA.

Crioco6 cBOOOHON MPUTHUPKHU BCETIa UCHOIB3YIOT IpU 00paboTKe chepuuecKrX M IIOCKUX
noBepxHocTeid. Crmocod MPUTHPKH ATO KOTJA OJWH DJIEMEHT KHHEMaTHUYeCKOW Maphl CBOOOJIHO
yCTaHaBIMBAETCS (CaMOYCTaHABIMBAE€TCs) HA CBOEM IIAPHOM 3BEHE. [eXHOJOIMYeCKUMHU
MpU3HAKaMU 00pabOTKH CITIOCOOOM CBOOOTHOM MPUTUPKH SIBIISIETCS:

1) HanM4ue cycneH3uy adpa3uBHBIX OPOIIKOB;

2) u3MeHeHHne reoMeTpud npoduiist paboueil MOBEpXHOCTH MHCTPYMEHTA M3-3a €ro U3HOCa 3a
BpeMst 00pabOTKH Jjaske OJTHON 3arOTOBKH;

3) HaIM4Yue NMPUTUPOB U3 MATEPHATIOB, UMEIOIIUX [0 OTHOIIEHHUIO K 3€pHAM CYCIIEH3UU IpU
nundoBaHuy (PUKIMOHHBIE, a TIPH MTOJMPOBAHUH aICOPOIIMOHHbIE CBOHCTRA.

Hawubonee cymecTBeHHBIM HEIOCTATOK crocoba CBOOOIHON MPUTHPKH 3aKIIOUYAETCS B TOM,
YTO Ha CTAHKE HElb3sl 3apaHee yYCTAaHOBUThH 3aJaHHBIM paauyc oOpaOOTaHHOW MOBEPXHOCTH, OH
JOCTUTaeTCs JUIIb IIyTEM IPaBKU MHCTPYMEHTA U IEPEHACTPOUKH CTaHKa B IIPOLIECCE BHIIOJHEHUS

onepaunﬁ IJ_U'II/I(I)OBaHI/ISI " IOJIMPOBAaHMUH.

3. KunemaTu4ieckue cxeMbl 00padoTKH

Kunemarnueckne cxempl OOpaOOTKH TOBEPXHOCTEH ONTHYECKUX JAeTaliell 0ToOpa)karoT
a0COIIOTHBIE TPOCTHIE BpaIlaTeIbHbIe W MOCTYIATEIbHBIC IBIKSHHSI, KOTOPhIe B TOM WM JPYTOM
COYETaHUHM COOOINAIOTCS MHCTPYMEHTAM M 3aroTOBKE B Pa3IMYHOW TEXHOJIOTHYECKOH CHUCTeMe
CTAaHOK-TIPUCIIOCOOJICHHE-HHCTPYMEHT-1eTallb. KuHemaTudeckas cxema o0OpaOOTKH —SIBIISIETCS
KMHEMATUYECKOW OCHOBOW CHCTEMBI CTAaHOK-TIPUCIOCOOIEHUE-HHCTPYMEHT-eTalb, KOTOPOH OHH
MPUHIMIHAIEHO OTIMYAIOTCS OJHA OT apyroi. Hambonee pacmpocTpaHeHHas KWHEMaTHYeCKas
cxema oOpabotku cpep Ha cranke Tuna LI numdpoBanuem u noaupoBaHueM cep ONTUYECKHX
MMOBEpPXHOCTEH Moka3ana Ha Puc.14.3.

N3 kmHEMaTHUYeCKOW CXEeMbl CTaHKa BBIICICHBI W PACCMATPUBAIOTCS TPOCTHIC IBIKEHUS
BOKpyT oceit 1-1 m 2-2. [loBogoK 4 KayaeTcss BOKPYT OCH 3 BMECTE€ C KOPOMBICJIOM 5 M BOKPYT
MOCJIETHETO BMECTE C KapeTKod 6. DTo CIoKHOE JBWIKEHWE Ojarojapsi 3aMBIKaHHWIO CUJIOW P
[IApOBOTO IIApHHpPA 7 TPUBOAUTCA K TMPOCTOMY IIJIOCKOMY JBIDKEHHIO BOKpPYT IIEHTpa
oOpabartbiBaeMoil cepudeckoit moBepxHoctu. [IpuHaTO ycinoBHO, uTO 0OpabaTeiBaeMasi 3aroToBKa

SABIIACTCA BCCraa HUXKHUM 3BCHOM.
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Puc.14.1 Cuctemsr CITN]] 06paboTKH ONTUYECKHUX JETANEH : A-T€OMETPUIECKOE 3aMbIKaHHE,
KOHTAKT B TOUKE; #- TEOMETPUIECKOE 3aMbIKaHUE, COPUKOCHOBEHUEM I10 JINHHH;
6-CUJIOBOE 3aMbIKaHWe, COMIPUKOCHOBEHHE IO JIMHHUMW; 2-3aMbIKaHUE CHUIIOBOE,

COIIPUKOCHOBCHHUC ITO ITOBCPXHOCTHU, 0,8-3aMBIKaHI/Ie CHJIOBOC, COITPUKOCHOBCHHUC

110 MOBCPXHOCTHU, COOTBETCTBCHHO JIBA U TPU BpalllaTCIIbHBIX ABUKCHUS

Puc.14.2 Cxema 06paboTKu CBOOOTHBIM Puc.14.3 KunemaTtudeckas cxema

MIPUTHPOM. 00pabOTKH TPUTHPKOH



