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JIMCT COI'JTIACOBAHUA
padoueil mporpaMMbl TUCUMIIJIMHBI (MOYJIs1)

Pa3paboTuuk:
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(®PUO, nomKHOCTh, yueHas CTENICHb, YIEHOE 3BaHUE)



1. Ilenv u 3a0auu Kypcoeoi pabomut
1.1. Ilens kypcoBo# pabOTHI.
[{ens paboOTHI COCTOUT B MIPUOOPETEHUH HABBIKOB pacyeTa HaJIaJIKU CTAHKOB C
qIry
1.2. 3amaun KypcoBoit paboThI
1. PacueTr TeXHOJIOTMYECKUX MapaMeTpPoB 00paboTKu Ha ctanke ¢ YITY.
2. Pa3menienne pabo4ynx OPraHoOB CTAHKA B UCXOJAHOM JIJIsi pabOThI
MOJIOKEHUU.
3. [IporpammupoBanue 06padoTku Ha ctanke ¢ UITY

2. Beeoenue

Hamangka cranka sBJsS€TCS OJHUM U3 OTBETCTBEHHBIX JTamloB €To
skcmyataruu. Cormacao I'OCT 3.1109 (CT CDOB 2064-79) Hamaaka -
MOJTOTOBKA TEXHOJIOTHYECKOTO O000PY/I0BaHUS U TEXHOJOTMYECKOM OCHACTKHU K
BBITIOJTHEHUIO TEXHOJIOTUUECKON ONepaIiui.

Hamanka cranka c¢ UIIY BkmaodaeT B ce0sS MOATOTOBKY PEXYIIETO
MHCTPYMCHTA M TEXHOJOTHUYECKON OCHACTKH, pa3MelleHne pabodnx OpraHOB
CTaHKa B HCXOJHOM IIOJIO)KCHUH, MPOTPaMMHPOBAHHE OOPAOOTKH C y4ETOM
0COOEHHOCTEW BBIOpAaHHOTO 000pyIOBaHHE, O00pPaOOTKY MPOOHOW 3aroTOBKH,
BHECCHHE KOPPEKTHUB B IIOJIOKCHHE HMHCTPYMEHTa M peXuma o0paboTKH,
HCIpaBJICHUE HEAOUYSTOB M IMOTPEITHOCTEH B YIIPABIISIOIICH IIporpaMMme.

PabGora BEIONHSAETCS NTPUMEHUTEILHO K cranky wmox. CTM-100,
ocHalleHHoM yctporctBoM UITY Tuna «2P32M»

3. Onucanue cmanka

CrtaHoK cHenuaiu3upOBAHHBIA TOKAPHBIM MHOTOLIEJIEBOM  BBICOKOM
TOYHOCTH MpeAHa3HauyeH s 00pabOTKU AeTajiedl Tuma Kpblluiek, (JIaHIEes,
BTYJIOK, IIECTEPEH, 3arOTOBOK MHCTPYMEHTAa WU JAp. U3 PA3JIUYHBIX CTajeld U
CILJIABOB.
OTnuuuTenbHONM 0COOCHHOCTBIO CTaHKa ABJISIETCS HAJTMYKME OTJAEIBHOTO IPUBOAA
Ha MIMUHAEIb JAJISl €70 YTII0BOI0 MO3UIMOHUPOBAHUS (MPUBO/I OIS PHOM
KOOPJMHATHI Y) C COOTBETCTBYIOIIUM OJIOKOM YIIPaBJICHUS U MPUBOJOM
BpAIICHUSI UHCTPYMEHTA, YCTAaHABIMBAEMOT'0 B PEBOJIbBEPHOU OJIOBKE (CBEPIL,
bpe3, METYMKOB, pa3BepToK U Ap). [IpuHIunuanpHas cxema npuBoja
npejcraniieHa Ha puc.l. [IpuBoa mossipHON KOOPAMHATHI OCYIIECTBISIETCA OT
pPETYJIMPYEMOTO ABUTATENS 2 C JATYMKOM | YTIIOBOIO IMOJIOKEHHS POTOPA.
JIBuraTtens 1 Iy uT AJi BBITTOJTHEHHS TOKapHBIX paboTt. Brimtouenue -
OTKJIFOYEHHE TTPUBOJA MOJISIPHOM KOOPAMHATHI OCYIIECTBIIAETCS 0 Komanae UITY
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Puc. 1. IByxaBuratenbHbIi IPUBOI IITTUHACIIS

Ha cTtaHke MOXHO BBINOJHATH CICAYIOMIKME oOmnepanuu (IepPexoabl):
TOKapHYI0 00pabOTKy B IMAaTpOHE NHMJIMHAPHYCCKUX, KOHUYSCKUX M (PaCOHHBIX
MIOBEPXHOCTEH, TOJAPE3Ky TOplia, Hape3aHue pe3bd, 00padOoTKy BHYTPESHHHX
MTOBEPXHOCTEH IEHTPOBBIM HHCTPYMEHTOM;

cBeplieHHEe W (pe3epoBaHUE OTBEPCTHH, MEKOBOK W MAa30B MapauieIbHO
Y TIEPIICHIUKYISIPHO OCH IIITTUH/ICIIS;
dbpe3epoBaHKe BUHTOBBIX MMa30B M OOJIBIIUX JIBICOK MIPH CIICAAIIEM BpaIICHUU

mmnuHAens (puc.2).

DS

Puc. 2. [Ipumeps! 10MOTHUTEIBHOM 00paO0OTKH TEJ BpallleHUs



VYapasnenue ctankoM oT YUITY «2P32M» B KOTOPOM UCTIONb3YyETCS
MHEKPO-DOBM| «3nekTporuka 60» m03BOISIET COKPATHTH MPOIECC MOATOTOBKH
U OTJaJKU TpOorpaMM ymnpapiieHUs 0Jiarojapsi BO3SMOXHOCTH PeJaKTUPOBAHUS
porpaMMbl ¢ MyJibTa OlepaTopa U BhIBOAA OTIaKEHHOW MPOrpaMMBbl Ha

nepdoparop. B YUITY «2P32M» ogHOBpeMEeHHO | MOXKET XpaHUThes 10 10
TEXHOJIOTUYECKUX TPOTPAMM.

3. OCHOBHBIEC TEXHUUYECKUEC JaHHBbIC CTaHKa, HCO6XO,Z[I/IMBIC AJIs pacuycTa

HaJIaJKU

Kiacc ToyHOCTH CTaHKa ()1 TOKAPHBIX PAOOT)...vvviervreeeiirerenrireeans B
Hanbonpmmii fuaMeTp yCTaHaBIMBAEMOM 3aTOTOBKH, MM ............. 126
HanOonpimmii 1uaMeTp 00PAOOTKH, MM ......cccvvveeeeeiirrereeeeisnneeeessnns 100

HawuOouibIast yIMHA yCTaHABIMBAEMOT'O M3CIUS, MM
HauGombIiee nmepemMenieHue cynmnopra, Mm:
npu 00pabOTKe B MATPOHE (KOOPIUHATA Z) ...vvvervveveaneens 215

B TIOITIEPEYHOM HaIpaBiIeHUH (KOOPAHHATA X).....cveenee.. 170
PaccrostHue oT HyJI€BOM TOYKH CyHIIOpTa 10
KOOPJMHATHBIX OCEU CTaHKA, MM:

B MPOJIOJIBHOM HAITPABIICHUH ....eeeennrreieesinrreeeessnnnnneess 416

B [MOTIEPEUHOM HAITPABIICHMU ......evveeeeirereerraesnnnrneneesannens 170
[Ipenenbr acToT BpamieHus, 00/MuH:

J00000705 01 (Sh1 5 (R 50-4000
HITUHIES B CHCISIIEM PEKUME. ..vvveeeereresireeennens 0,1-20
WHCTPYMEHTAIBHBIX IIMTUHICTICH ..vvvveivviee v 50-3000

JIMCKPETHOCTH 3aJIaHUST OOOPOTOB, OO0/MHH ....ccvvvvveeriiriesiirieesnineens 1
[Ipenenbl paboyux mojay CynmnopToB:
MIPOJOTBHOTO, MM/MHH....cccceiivvvreeesiiinreeeessnsnneeeessnsens 1-10000
TIOIIEPETHOTO, MM/MHH ...ccceeiivireeesiiinreeeesiissneeeessnsens 1-10000

[Ipenensl pabounx mojay CAeAAIIEro MIMUHASA, Tpaa/MuH.... 1-10000
CKOpOCTh OBICTPBIX MEPEMEIIEHUN CYITIOPTOB, M/MUH:

TTOTICPEUHOTO .veevveeesstreeesntreessssneesasseeesasseeesassneesnsneessnsneess 10
1101001 (0310355 (0] X o ST PRPR 10
[lena nmmnynbca (QUCKpeTa) 3aAaHus IepeMEICHUM
IPOJOJBHOIO U MONEPEYHOIO CYMIIOPTOB, MM............... 0,001
CIHCASIICTO IIITHUHACTS, TP c.vvvveeievreeesrvreeasneeenns 0,001(3,6")
KonnmuecTBO MO3UIIHI PEBOIBBEPHOM TOJIOBKH ....vvvvvviereeeeeesssanenrnnnns 12
MomiHocTh, KBT:
IIPHUBO/IA TTIABHOTO ABHIKCHHS ... .vvvveeeesivrrreeesiraneeeeannnnns 75
CHCIAIIETO BPAICHUS IIITHHICIIS ...vvvveeeeevvvveeeessnneneans 0,12
IIPHBOJIa UHCTPYMEHTAIBHBIX IIMTUHACIICH .................. 0,75
Hambomnbmee ycumme pe3anust, H.....ooooooveeiiiii e, 1200
Haubonpmmit kpyTsmuii MoMeHT, Hm
15 C: I 1000070501 (<11 (ST TR 75
Ha IIIUHICIE B CICISIIEM PEKUME. ....vvveeerreresisneeeasenss 49
HA UHCTPYMEHTATBHOM IIIHHICIIC -..vveeeeeveeeeireeenieeannn 2,6
Hanbompmee yeumue mogadr, H......ooooeevvveeiiiec e, 3000
CyMMapHO€ yCcUJIie 3aKUMa KyJ1adkoB maTpoHa, KH...................... 44
To4HOCTHh MO3UTTMOHUPOBAHMS:
MPOJIOTBHOTO CYMITOPTA, MM....uevvieiieeeesrreeesnreeesanneeess 0,008
HOMEPEYHOTO CYIIIOPTA. c..vvvrnrerarrreessreessnessressnesssseess 0,004

MIMAHEIS B CIEAAIIEM PEKUME, TPaj 0,020



KonuyecTBo ynpapisieMbIx ocelt KOOpIUHAT (OJHOBPEMEHHO).. - ...... 3

IMOCTOAHCTBO JHUAaMCTPOB B JIFOOOM CEeYeHHUH

[ITepoxoBaTtocTh 00pabOTaHHOM MOBEPXHOCTH HE OOJIee, MKM

HUATUHIPUYECKON TOBEPXHOCT . «vvveenveeeernreraeanenss Ra0,63
TOPLIEBON TOBEPXHOCT . ... cceeevveeerurreenanneeassnnneesssneeens Ra 0,63
HAPE3aCMOM PE3BOBI PEIIOM ..vvvevrvvveerrrveeeinrneeennenns Ra2,5
[TokazaTenu MHCTpYMEHTA, YCTaHABIMBAEMOT'O Ha CTaHKE:
HAUOOJIBIIETO CEUCHUS PE3IIOB, MM.....vvveerneveennies 12x12
KOHYC IICHTPOBOTO HHCTPYMEHTA . ..ceevvveeivveerneennnss Mop3e 1

1. Texuuyeckas xapakTepuctuka yctpoiicta YUITY «2P32»

HauMeHoBaHue mapameTpoB
Twun cuctemMsl

3ajmaHue TeoMEeTPUYECKOU
uHbOpMaIuu

JIuckpeTHOCTDh
MaxkcuMasibHOE ~ 3HAYE€HUE
NepeMEICHHUS],

MPOrpaMMHUPYEMOTO B
OJHOM KaJipe

Pasron u TopmosxeHue
npu

CwmenieHue HyJIs

Bun xoppekuuun
IIOJIOKEHHUE

Pe3nOonapesanue

Brixon B HUCXOJTHOE
OJTHOBPEMEHHO 10
MTOJIOKEHUE

bespazmepnsbie

CKOpOCTAX

nepeMEICHUS
PenaktupoBanue nporpamm

JlaHHbBIE
Kontypnas
B aGcomoTHBIX pa3Mepax 1 MpHPAIICHUIX

0,001 mm/0,001
9999,999 nuckper

Pa3ron u TopmMoxeHue No JMHEHHOMY 3aKOHY,

ATOM PA3roH OCYIIECTBJISICTCS aTOMAaTHUYECKH, a
TOPMOXKEHHUE o0OecrneunBaeTcs 1o
crenualbHbIM KOMaH1aM B IIpOrpaMme
VYcTpoiicTBO oOecieunBaeT TUHEHHBIA CABHT -
CMeEIICHUE KOOPANHAT Ipu paboTe B aOCOIIOTHBIX
pa3mMepax

1. Koppekuuss Ha AOuHYy W

UHCTPYMEHTA

2. Koppekius Ha BeM4YuHY pabodei mogayu
VYceTpoiicTBO oOecieunBaeT KOPPEKIHIO
BEJIMYMHBI pabounXx 1mojay B npeaenax ot 10 mo
120% ot nepekiroyartessi pacnoioKEHHOTO Ha
nyJibTe cTaHka ¢ marom 10%.

YcTpocTBo obecrieunBaeT  Hape3aHHE
HWIMHAPUYECKONM TOPILEBOM (C IOCTOSIHHBIM
1aromM), KOHUIECKUX pPe3b0.

ABTOMAaTHYECKUN WU PYUYHOUI

TPEX KOOPAUHAT BKIHOYUTEIHLHO
Ha ¢dukcupoBaHHBIX CKOpPOCTSIX U

3a1aBaeMbIX IIPEIHA00POM B PEIKUME «HAJIATKAY
1. VckmroueHue nHGpopMaIuu

2. 3ameHa uHpopMauu

3. BcraBka nadopmanuu

Criomo1npro nmpeaHadbopa

BPYYHYIO



3.1. Cuctema KoopiUHAT

Ha cranke CTM-100 npu mnoaroroBke ympasisoonux mporpamm (YII)
00paboOTKM aeTanel PeKOMEHIYeTCsl MCIOJIb30BaTh MPSIMOYTOJBHYIO CHCTEMY
KOOPAWHAT, B KOTOPOW TMIOJIOKEHUE JeTAId 3aaeTCsi OTHOCUTEIBHO OCH
mmuHaens. ['eomerpuueckas uHbOpPMAIUsS O MEPEMEIICHUSIX CYIIOpPTa W YIJIe
MOBOPOTA IMITIUHJETS MPU 00paboTKe AeTain (3arOTOBKH) 3a/Ja€TCS B CUCTEME
koopauHat XZ, rae ochb Z CcOBINagaeT ¢ OChH MMOHUHAENISA, och X
NEePIEHINKYJIAPHA OCU MIMUHIENISA, @ OCh Y- OMpPEEseT yroi MOBOPOTa BOKPYT
ocu Z (puc.3).

JIBrkeHMe 1o ocu X peanu3yeTcs cajla3kaMu KPeCTOBOTO CYMIIOPTa,

no ocu Z -

KapeTKOM, a 0 OcH Y - BpaIllEHUEM IIMUHIEIS B CICASANIEM PEKUME.

Jlns ydeTa TOJI0KEHUsT HHCTPYMEHTA OTHOCHUTEIBbHO 0a3bl pe3leepKKU U
JUTMHBI TMATPOHA WJIM MPHUCIOCOOJEHHUS HEOOXOAMMO HCIIOJIb30BaTh KOPPEKIUIO
Ha IMOJIOKEHUE UHCTPYMEHTA U CMEIIEHUE Havyaia KOOpANHaT.

4. BeiOOp HHCTpYMEHTA U HA3HAYEHUE PEKUMOB PE3aHUS

Ha3HaueHnio KOMIUIEKTa HEOOXOJMMOrO HMHCTPYMEHTA U PEKHUMOB
pe3aHus JOJKEH MPEAIIecTBOBaTh BHIOOD MI1aHa 00pabOTKU 3arO0TOBKH, KOTOPBIN
JIOJDKEH COOTBETCTBOBATH THIIOBBIX CXEMaM, MPEACTaBICHHBIM Ha puc. 4 u
peanu3yeMblii ¢ TIOMOIIBI0O KOMIUIEKTa TIIOCTaBIIEMBIX pe3lleAepKaTeneH,
MPEACTABICHHBIX B MPUJIOKECHHH 1.

KoMriuiekT MHCTpyMEHTa TPUMEHSEMBIH Ha CTaHKE BBIOMPAETCS COTJIACHO
I'OCT 9795-73, 10044-73 (pesus), 10902-77 (cBepma), 18372 (dbpe3sn).
['eomeTpryeckne XapaKTepUCTHKUA PEXYIIEH YacTH PE3I0B MPUHUMAIOTCS
coryacHo Tabi. 3, 4. Ilapa MeTphl yCTAaHOBKHM MHCTPYMEHTA COTJIACHO CXEME Ha
puc. 3.

Pacuer pexuMoB pe3aHus OCYHIECTBISETCS B 0ObIYHOM mopsiake. O6mas
MOCJIEIOBAaTEILHOCTS BBIOOpPA TApaMeTPOB pEXKMMa pe3aHusi TMPU TOKAPHOU
obpaboTke: 1) rmyOuHa pe3anus, 2) mojada, 3) CKOPOCTh pe3aHUs
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Puc. 4. Cxembl nepemelieHnil MpoOXoaHbIX (a), MOJApe3HbIX (0) U pacTOUHBIX
(B) mpu 00pabOTKE OCHOBHBIX YYAaCTKOB IIOBEPXHOCTEH: | - ACKHM3 ydacTka
noBepxHocTy; Il - cxembl nepemenienunit

4.1. ToxapHas oO6paboTka

['myOuHy pe3aHus BBIOMpPAIOT MaKCHUMaJIbHO BO3MOJKHOHM, KOTOpas
OTPAaHUYMBACTCS TEXHUYCCKHMMHU XapaKTePUCTUKAMH CTaHKa (MOIIHOCTBIO
npuBoAa mnoxad). Ecmm gms oOpaboTkuM  Kakod JIMOO  MOBEPXHOCTHU
PEAYCMOTPEHO JBa WM TPH IMpoxoja (HarmpuMep, YepHOBOM, MOIYyYHCTOBOH U
YUCTOBOM), TO OOIIUH MPHUIYCK JEJAT COOTBETCTBEHHO HA JIBE WJIM TPH YacCTH,
KKIYIO U3 KOTOPBIX CTPEMSTCS CHATh 3a OJIUH ITPOXO]I

2. Tlomauy Ha3HA4alOT MAaKCHUMaJIbHO JOMYCTUMOW TIO YCJIOBHUSM
TEXHUYECKUX OIPAHUYCHUN (MOIIHOCTh HPHBOJA IOJa4 M TJIaBHOTO IPHBOJA)
(puc. 6). Jlns 4epHOBOTO HapY>KHOTO OOTaYMBAaHUS PE3lAaMH C TUIACTUHKAMU W3
TBEPJIOTO CIUIaBa M OBICTPOPEXYIIEH cTamu mpu TiyomHe peszanus t 10 3 MM
3HadyeHus S - 0,3...0,4 Mmm/00; miig pacraunBanus S = 0,08...0,1 Mmm/00.

[Ipy 9uCTOBOM TOYEHHMH M pacTauMBaHUM 3HAYCHMS 110]1a4 BBEIOMPAIOTCS U3

TaOIUIEI 2.
Tadiuna 2.
2. PexxuMbl pe3aHus IpU TOYEHUU U pacTauyuBaHUU
OOpabateiBac  |Marepuan [lapamerp [Togaua CkopocTb
MBIT paboueii IEPOXOBATO N ’ pe3anus, MM/00
MaTtepual qacTH CTH MMW/O
PEXYIIETO MTOBEPXHOCT
uHCTpyMeH |4 Ra, MKkM
Ta
Ctaib :GB< 650 - - 250 - 300 150 -
M G o T30K4 1,25 -0,63 0,06-0,12 500 190 - 130
650™-800 MIla
GB > 800 MIla




Yyryn BK3 2,5-1,23 0,06-0,12 100 - 200

AJIOMUHHE BK3 1,25-0,32 0,04-0,1 300 - 600
BbI€ CILIABBI

bpon3za u BK3 1,25-0,32 0,04-0,08 [180-500
JaTyHb

HpHMeanHe: B LOCIAX J3KOHOMHH BPCMCHH IIPpH IIPOBCACHHHW pPAaCdYCTOB
YKa3aHHBIC PCIKUMBI MOI'YT IIPUMCHATLCA U HAa YCPHOBLBIX ITPOXOdaX I[J'IH OLICHKH
NpUTOJHOCTH PECKMUMOB OHH TIIPOBCPAOTCA Ha COOTBCTCTBHC MOIIHOCTH
InpuBOJa, a TAKXKXC Ha BO3MOXHOCTH «BBIPOBa» 3arOTOBKKW H3 IIaTpOHA IIOJ
I[CﬁCTBPICM CHJI pE€3aHMA. PaccuuteiBaroTcs cuna u MOIIIHOCTDH pC3aHusl.

HpI/I Hapy>XHOM IIpOAOJIBHOM H IIOIICPCYHOM TOYCHHH, OTPC3aHUHN U
q)aCOHHOM TOUYCHHUHU

P, =10C t*s"v'K .
[Tocrosinras Cp u IMOKa3aTeau CTEIICHH X, Y, N MPHUBEACHBI B TabauIIe 3.
[TompaBouHbIli kK03dumuentT Kp mpeacraBiaseT coOoi NMpOU3BEIACHHE
psaga kxodddumuentoB (Kp = Kmp K¢gp Kyp Kip Kep) yuuThIBarommx

dbakTHU4yeckrue yCJIOBUs pe3aHus. UHCIeHHbIE 3HAY€HUS ATUX KO3(P(UIIMEHTOB
MpUBEICHBI B TaOuIIE 4.

MomHocTs pe3anusi, KBT, paccuutbiBaeTcs no gopmyie
_ P, v
1020- 60
[TonyueHHble 3HAYEHHWS CpaBHUBAIOTCS ¢ Tpadukamu Ha puc. 6. Ilpum

NPEBBIIEHUN MOJYYEHHBIX 3HaueHUl N BO3MOXKHOCTSAM CTaHKa, BHOCSTCS
KOPPEKTHUBBI B PEKUMBI PE3AHU.

3. 3navenus koauimenta Cp 1 rokazareieli crerneHy B (hopMyriax CUIbI Pe3aHus [Py
TOYCHIN

O6pad. Mar Bug Koapounuentsl u mnokasarenu cTeneHd B GopMmyiax mis
COCTAaBIISOLINX
Marep pesna |obpaboTku TaHTeHIManbHOU Pz | paguanbHoi Py oceBoit Px
Cp X v n CplX |V o Cp | X|V |
Cranb Ts. Touenue 300|101 0,75 -0,15 |43 |0,9 |0,6 -03 339|1,0/0,5|-0,4
ciuaB | PacraunBanue
YyryH - - 92 11,0 | 0,75 0 54(0,9 10,75 |0 46 11,0|0,4 |0
AIITOMUHKEB Touenne 40 11,0 | 0,75 0 4310,9 10,75 [0 38(1,010410
BI€ CIL PacraunBanue
Mensbie - - 55(1,0 | 0,66 0 43/0,9 (0,75 |0 381,004 |0
CIUIaBbI

4. [TonpaBouHble KOAP(HULHUEHTDI, YYUTHIBAIOLIUE BIUSHUE TEOMETPUUECKUX
napamMeTpoB PEXYIIEH YaCTH MHCTPYMEHTA Ha COCTABIIAIONINE CUIIbI pE3aHUs JIs
PE31I0B ¢ MaTepUaIOM PEXYILEH YaCTH U3 TBEPAOIO CILIaBa

| ITapameTpbl | [TonpaBounbie K0P PHUITUESHTHI




HawmenoBanne |Bemuunna |OG6o3Ha- Benmuuna ko3¢ GhummenTa A1 COCTaBISIONIIX
YCHUE TanrennuansHolt Pz Papnansnoil Py Ocesoit Px
I'naBHbI yron 30 1,08 1,30 0,78
B IU1aHe cp° -45 1,0 1,0 1,0
60 Kdp 0,94 0,77 111
90 0,89 0,50 1,17
Tlepenuuit -15 1,25 2,0 2,0
yrony’ 0 KYDp 11 1,4 1,4
» 10 1,0 1,0 1,0
Vroa HakiIoHa -5 0,75 1,7
J1e3Bua X° -0 K*p 1,0 1,0
5 1,0 1,25 0,85
15 1,7 0,65
Pamuyc mpu 0,5 0,87 0,66
BEpLIMHE T, 1,0 Krp 0,93 0,82
MM *2,0 1,0 1,0 1,0
3,0 1,04 1,14

HeoOxoammoe ycwmime 3a)kMMa MpPeAOTBpaIlIaloNiee BBIPHIB 3arOTOBKH BO BpeMs
00paboTku mOJ JelcTBHEM CHJI pe3aHus pacCuuThiBaeTcs Mo dQopmyne (aus
TPEXKYJIa4KOBOTO MTaTPOHA):

1,33KLPz
P3 = ___D_af 5

rae K - koadpdumment 3anaca (K=2,5);

L-nmivHa 3aroToBKHU, (pacCTOSHHUE OT MeCTa MPHIOXKEHHs CHiIbl PZ 1o Topua
3aroTOBKH, 0A3UPYIOIIETO B TATPOHE) MM;

Pz - cuna pe3zanus, H;

D3 - nuameTtp 3aroTOBKHU, MM;

f - ko3¢ ¢punmenT Tpenus B Mectax 3akperuienus 3aroroeku (f = 0,16 - 0,4).

[Ipu mpeBbIICHUH CHJI pe3aHUS HOPMATHBHOMY YCHJIHMS 3aKHMMa B PEXKHUMBI PE3aHUs
BBOAMTCS KOPPEKTHPOBKA: CHIIKACTCS BEJIMYMHA TIPUITyCKa (MHOTOIPOXOTHOE TOYCHHE),
YMEHBIIAeTCs MMo/1aya, U3MEHSIOTCS YIIIbl HHCTPYMEHTA U T.J. 0 COOTBETCTBHS HauOOJbIICH
BEJIMYMHBI PZ ycunnio pa3BuBaeMoMy KyJauKaMH MaTpoHa.

4.2. CsepiieHue.
[Tpu cBepnennn riyouna pesanus t = 0,5D, npu paceBepnuBanuu t=0,5(D - d).
[Tomaun, Mm/00, TIpu CBEpJICHUU NTPUBEACHBI B Ta0I. 5.
5. Iomaum, Mw/00 TIpH CBEpIICHNM CTTH, YyT'YHA, MEHBIX 1 &IFOMUHHEBbIX CIUIABOB

Juamerp ceepia Crainp UYyryH, MenHBIE U
D, mm ATFOMUHHEBBIE CIUIABBI
2-4 0,04-0,13 0,09-0,18
4-6 0,06-0,19 0,12-0,27
6-8 0,09-0,26 0,18-0,36
8-10 0,12-0,32 0,24-045
10-12 0,15-0,36 0,31-0,55
12-16 0,17-0,43 0,35-0,66
CKOpOCTh pe3aHusi NP CBEPJICHUN
q
V= C¥h Kv.
TmgY

3unauenus kod¢pdunuentoB Cv U mokaszaTenell cTeneHu MpUBEAEHbI B Ta0iuie 6, ,
3HAQUYEeHUsl Tepuoja CToMkocTh mnpuHumarorcss oT 20 go 60 MuH, 3HAYEHUA
koadpdunenta Kv B Tadauie 7.



0. 3nauenus xodduimenta Cp U mokazaTeneld cTeneHu B (Gopmylsie CKOPOCTH

C3aHuA IIpU CBCPJICHUU
OO0pabarbiBacMBbIii Martep. [Ilogaua Koapuument u noxkazarenu creneHu Oxutaxn
Marepuan Pex. S, MmM/06 Cv q y m
4acTH

Crainb P6MS5 <0,2 7,0 0,40 0,70 0,20 ecThb

KOHCTPYKI[MOHHAs >0,2 98 0,50

Yyryn P6MS <0,3 14,7 0,25 0,55 0,125 HET
>0,3 171 0,40

MenHble CIUIaBbI P6M5 <0,3 28,1 0,25 0,55 0,125 ecThb
>0,3 32,6 0,40

AJITOMUHUEBBIE CILL P6M5 <0,3 36,3 0,25 0,55 0,125 €CcTh
>0,3 40,7 0,40

7. llonpaBounblii ko3 duimeHT Kv Ha CKOPOCTh pe3aHus TPU CBEPJICHUU,
YYHUTBIBAIOIINK TITyONMHY 00pabaThIBA€MOT0 OTBEPCTHS
CaepuieHue

3b 4D 5D 6D 7D
10 0,85 0,750,7 0,6

[Tapametp

I'myOuna oOpabaTbiBaeMOro OTBEPCTHS
Koagpdumment Kv

BbeiOpaHHble  peXMMBI IPOBEPSIOTCS HA COOTBETCTBUU  TEXHOJOIMUYECKUM
BO3MOXKHOCTSIM CTaHKa M, B YaCTHOCTHU, COOTBETCTBHE KPYTSIIEMY MOMEHTY U
MOITHOCTH MHCTPYMEHTAJIBLHOIO IIIMUHJIEIA U OCEBYIO CUITY (puc.6)
Kpytamuit moment, H-M u oceByto cuity, H, paccunTteiBatoT o ¢popmyiam:

Mk p=10CMD%s¥Kp;

Po =10CpD%s’Kp;
3unauenus kodpduirentoB Cm u Cp U mokaszareneil CTeeHn NpUBEIEHBI B Ta0I.
8.
ITpu npeBBIIEHUM KPYTALIErO MOMEHTA JOIMYCTUMOrO Ha HMHCTPYMEHTaJIbHOM
mnuHjene (puc. 6) B peKUMBbI pe3aHusi BHOCITCSI KOPPEKTHUBBI.

8. 3HaueHuss k03(pOUIIMEHTOB W TOKa3aTejeld CTerneHu B (QopMmysiax KpPYTAIIETO
MOMEHTAa U OCEBOM CHIIBI IPU CBEPICHUH

O6pabar |Marepan KoaddurmeHTs! 1 moka3aTenu CTENeH B POpMyIax
MarepHuan |pex. 4acTu KPYTSILIEro MOMEHTA OCEBOIi CHJIBI

Cm q X 4 Cp q y
Cranp 0,0345 2,0 - 0,8 68 1,0 0,7
Yyryn 3wictpope- | 0,021 2,0 0,8 42,7 1,0 0,8
Menusle  |kymas 0,012 2,0 0,8 315 1,0 0,8
CILIaBBbI cTaJlb
AJTFOMHH. 0,005 2,0 0,8 9,8 1,0 0,7
CILTaBBI

4.3. ®pesepoBaHue
CTaHOK yKOMIUUICKTOBAaH OCHACTKOM,

MPEyCMAaTPUBAIOIIEN  HUCIIOJIb30BAHUE

koH1eBbIx (pe3 mo 'OCT 18372-80, 'OCT 17025-71 nuametpom oT 3 10 8 MM U
YHUCIIOM 3y0BeB Z = 2 - 4. PexomMeH1yemMble 3HaYeHUs ojad mpu 00paboTke cranen
0,01 - 0,05 mM/00, 1IBETHBIX c11aBOB - 70 0,06 MM/00.
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t

CxkopocTh pe3anust (OKpy)Hasi CKOPOCTh (Ppe3bl), M/MUH

Ve C,D¢
T " sl 2P
3HavyeHus kod(punrenTa Cv u nokaszaresnen
CTENeHHW TpuBeAcHBI B TaOnuie 9. PacuetHoe 3Hauenne  Puc. 5. Ilapametpsi
pe3aHus
MepUOoJIa CTOMKOCTH JISKUT B niepeaenax 60 - 70 MuH.  npu bpeszepoBaHuU
KOHIIEBBIMU

3navenusa kodddpunuenta Kp = 1. Benuuunsl B u t npu
KOHIIEBBIMH (pe3amMu  OepyTcst corjiacHo cxeme (puc. 5).
9. 3nauenus xo3dduimenta CV u mokazateneld cTeneHd B Gopmylsie CKOPOCTH
pe3anus mpu Gpe3epoBaHUU KOHIIEBBIMU (hpe3aMu

dbpezamu 00pabOTKe

Marepuan Oneparu S; KoaddunpeHT u nmokazareny cTeneHn B opMysie CKOPOCTH Ox1.
ok, yactd | Cv a Y u p m
T15K6 Ddpese- KoHCcTpyKIIMOHHBIE CTaIH
P6MS5 posanme |>0,1 145 |0/44 0,24 0,26 0,1 0,13 0,37
P6MS5  mmockoc- - 46,7 0,45 0,5 0,5 0,1 0,1 0,33 eCTh
Tew, Menansbie CILIaBbI
yCTy-TIOB - 103 0,45 0,3 0,2 0,1 0,1 0.33 €CTh
u AJIOMHUHHEBBIE CILIaBhI
P6M5  |masos - 1855 (045 03 102 0,1 01 [033 [ecrs

C uenpio NpoBEPKU MPUEMIIEMOCTH BEIOPAHHBIX PEKUMOB HEOOXOAUMO MTPOBEPUTD
UX Ha COOTBETCTBUU MOIIHOCTUA MHCTPYMEHTAJILHOTO IITTUHACIIS.

D¢ddexTrBHAST MOIITHOCTH pe3aHusi, KBT

N = P,V

> 1020-60

['maBHas cocTaBmsoNIas CUIBI pe3aHus pu (ppe3epoBaHuu - OKpykHas cuna, H

10C 2elBz

S T

T7ie Z - yucio 3yObeB ¢pe3sl; 1 - 4acToTa BpamieHus (ppesnl, 06/muH; B - mmpuna
dbpesepoBanus (nuamerp Gpesbl).
3unauenus Cp u nmokasareseil creneHu npuseaeHs! B Tadbnune 10. Bennunna Kmp ~
1. 10. 3nauenus kodpdunuenta Cp u mokazaresneu creneHu B GopMmysie OKpYKHOH
cuibl Pz ipu ¢pesepoBaHuyu KOHIEBBIMU (hpe3aMu

Mp)

Marepuan Koa¢pduumeHT n nokasarenu crerneHu

Cp X vV lu q w
KOHCprKHI/IOHHaH CTallb

peX. YacTu




Ts. Cmuias 12510,85 0,75 |10 (0,73 |[-0,130
Beictpopex. crans | 682 (0,86 (0,72 {10 0,86
MenHble CILIaBbl
Brictpopex. crane | 226 0,86 0,72 1,0 10,86 0
CraBbl Ha OCHOBE aJIIOMHUHUS

TB. Cruias 85(085 0,75 |10 |(0,73 |-0,130
Beictpopex. crane | 51,110,86 |0,72 (1,0 (0,86

M, Hm
N.kBT
754 .15
75 HM

504 7.5 kBT
75

25 - S

18,3 Hm
5
0,38 Knr
n, of/Mmu
0 S0 975 4000
50 - 975 - 4000 - 5000 sn1.as
HaMM  Hom  Haub
a

N kst

M, Ha |49 Hv Coeasumii npusoa nmxuiens 09

0,8
5,2 Hu I [rem—

PHBOJ NOJAaY O‘TS Bt 0.?

4 | TpuBoa NoAa4H HECTP. 1T 06

0.5

3 2,6 Huctp nm. / 0.4

2 . 0.3
0,125 kBr Cnegsugmii 0.12xBr | 0.2
1 NPHBOJ WITHIACS
/ 0,1
n, o/ MH1
0 20 25 1500 2000

50 (uucTpyMcHTANLHME DMHEACE) 3000 (MucTp, mmmpg)

6
Puc. 6. 'padguk MomHOCTH 1 MOMEHTA Ha INuHeIE (a), rpaduk

MOIIHOCTH U MOMEHTA NMPUBOJIOB nojal!, ciensiiero npusoaa
IIMUHJIENS U MHCTPYMEHTAIBHOTO nprBoja (0).

5. O61ue Bompochl IporpaMMUpPOBaHUs

CocoTaBHOI 4YacThi0 YHpPaBIAIOIIEH MPOrpaMMbl, BBOAUMON U oTpabaThiBaeMOM
KaK euHoe 1enoe, sBiseTcs kaap. B YII MoryT ObITh BBIICIICHBI TIaBHBIC KaJIPhI,
XapaKTepU3yIIMEe HAa4YalbHOE COCTOSHHUE CIEAYIOUIEro 3a HUM ydacTtka YII, u
KaJIpbl, COAep Kallue BCe JaHHbIE, HEOOXOIUMBbIE NJii BO30OHOBJIEHHS Mpolecca
00pabOTKH 3ar0TOBKH MOCIIE €ro NepephIBa.

OnpeneneHHOE KOJMYECTBO 3aJaHHBIX B HEOOXOAMMOW MOCIEA0BATEIIbHOCTH
kaapoB Y1, 3 KOTOpBIX NEPBBIM KaJIp - TJIABHBIM, HA3bIBAETCS IJIABOM ITPOTrPaMMBbI

CocTtaBHOM 4YacThIO Kajpa, COJEprKalllel MJaHHbIE O MapaMeTpe mporecca
00paboTKH ¥ (WJIK) APYTHE TaHHBIC 110 BHITIOJHEHUIO YIIPABICHUS SBIISIETCS CJIOBO,
a TJIaBHOM €ro 4acThlo -aJpec, OINpeeAiolUiiHa3HauYCHUE CIASAYIOMMNX 3a HUM
JNaHHbIX. COCTaBHBIMH YacCTSIMHU CJIOBa SBJISIIOTCSA CHUMBOJIBI M 3HaKku. IlepBrbIit
CUMBOJI sIBIsieTcsl OykKBOM, oOo3Hadaronuii aapec. OcCTadbHBIMH CHMBOJIAMHU



3aMHUCHIBACTCS 4YMCIIOBas wWH(popMamus (IeI0€ YHCJIO CO 3HAKOM, WIIA
LEJIOYUCIICHHBIA KOJT), MPUHAJIJIEKHOCTh KOTOPOU ompeensieT OYKBEHHBIN ajapec.

3HaYCHHSI CUMBOJIOB aJIPECOB, YIIPABJISAIONINX CHMBOJIOB ITPUBE/ICHBI B Ta0I.1 1 2 B
cootBercTBUH ¢ [ OCT 20999-83.

11.3Ha4ueHns CUMBOJIOB apPECOB
CumMBo anpeca 3HadeHue

A,BuC YrioBsie iepeMerienns BOKpyT ocei X,Y u Z COOTBETCTBEHHO
D Homep koppekuuu

Howmep xanpa nepexoza

@OyHKIMS (CKOPOCTH) M0a4N

IonroroBurenbHast PyHKIHS

KosmuecTBO MOBTOPEHUI Y4aCTKOB IIPOTPaMMBI

[MapamMeTpsl HHTEPIIOIAIMN WM IIATH PE3bOBI B0 Oce X,
Y,

z

OOparieHue K nornporpaMme

BcenomoratenbHas GyHKIUS

Howmep xanpa

CBoOOHBIH TapameTp

Toxe

dopmallbHBIN TapaMeTp

CKOPOCTb TJIABHOTO JABMKEHHS (CKOPOCTH BpAILEHUsI IITTHHICIIS )
OyHKIMA HHCTPYMEHTA

Bropudnas mvHa epeMenieHns, mapamieabHOro ocu X

TO XK€, MapauIeIbHOro ocu Y

TO K€, MapaJIeTbHOTO OcH Z

[lepBuyHas AIMHA epEeMEIIeHI, TapaylIeIbHO och X
TOXeE, Y

TO Xe, Z

N<Xs<CTHwnwon07zZ<Z rReSTIZoTm

12. 3HauyeHus YHOPaBJIAIOIHUX CUMBOJIOB U CIICHHAJIbHBIX 3HAKOB

CumBoi HaumenoBanue 3HavyeHue
TIC Koneu kagpa CumBoi, 0003HavaroMii KoHel kaapa Y11
% Hauvano nporpammsl 3Hak, 0003HaYarOUIMH HAYaJI0 IIPOrPAMMBbI
( Kpyrnas ckoOka JieBas 3HaK, 0003HAYAONIUH, YTO CICAYIONIAs 32 HUM UH(POPMALIHS
HE NpeAHa3HavyeHa Juis cuutbiBanus Y UITY
) Kpyrnast ckoOka npaBas 3HaK, 0003HAYAONIUH, YTO CICAYIONIAs 32 HUM HH(POpPMALIHS
JIOJDKHA CYMTHIBATHCS U 0OpadaTeiBaThes YUITY
/ IIpomyck kaapa 3HaK, 0003HAYAIOMIHI, YTO KaJp MPOTPaMMBbI YIIPaBICHUS
MOXET OTpadaThiBaThCsl WM HE OTpadaThIBaThCA B
3aBUCHMOCTH OT TIOJIOKCHHS OpraHa yNpaBIICHUs HA ITYJIbTE
YIpaBJICHUS
I'naBHBII Kagp 3Hak, o003Havaronmi rinasHbeld kanp Y11
® Omnepanus Hag napamerpamMu  |CuMBOJN, 0O0O3HAYArOIIMK B 3aBUCUMOCTH OT 3HAYCHUS
WJIM TIepeXo K CJICAYIOIIUX 32 HUM JBYX HUAQP:

TEXHOJIOTMYECKOH nporpamme | 1) M3MEHEHHE TOCIIE/I0BATEILHOCTH  BBIIIOJIHEHHS KaJpOB
TEXHOJIOTHYECKON MPOTPaMMBEI,

2) BBIMOIHEHNE ABYXaAPECHOI ONEpaliy  HaJl MapaMeTpaMu

5.1.Kaapsr

Kaxxaplii kKaap MporpaMmsbl 10JKEH COICPKATh:
Cnoo «cHOMEP KAJIPA»;

nH(pOpMaITMOHHBIE CJIOBA:

cumBoa «KOHEILL KAJIPA».



NudopmarmonHbsie coBa B Kaape JKETATENbHO 3alMChIBATh B CICAYIOMIEH
MOCJIEI0BATEIbHOCTH:

MOATOTOBUTEIIbHAS (DYHKITHUSA,

HOMEP KOPPEKIIUHU.

CnoBa «PA3MEPHBIE IIEPEMEIIEHMA» enateabHO 3aluChiBaTh B
caenyrouien nocnenosarensuoct: X, Y, Z, U, V, W, [ J, K, A, B, C, R.
Uudopmammonnsie  cioBa  («CKOPOCTH  [IOJAUYM», «CKOPOCTD
BPAIIEHUA  HIIMHAEJSA», «BCIIOMOI'ATEJIBHAA ~ ©YHKIUA»,
«(1IOAITPOI'PAMMAY, «ITAPAMETP TIPOT'PAMMBI») coctosiT U3 aapecHoro
CMMBOJIa M yucia. Ynucio MoxeT ObITh 3a7aHo uyepe3 (HOpMasIbHBIA TapameTp.
Oynkuus G43(G44) u HOMEp KOPpPEKIMH Ha HHCTPYMEHT OTHOCSIIMECA K
ONpEJICICHHON KOOpJMHATe, JOJDKHBI IpesaniectBoBath cioBam «PASMEPHOE
I[TEPEMEIIEHUE» 110 3TOM KOOpAMHATE.

Hns pynkmuit G41, G42, HoMep KOPpPEKIMU HAa PaJUyC MHCTPYMEHTA JIOJKEH
cJea0BaTh HenocpeacTBeHHo nociie Gyukuuii G41, G42.

B mpenenax oxHOro kaapa mporpaMMbl HE JOJKHBI HCIOJB30BaThCS CJIOBA C
OJMHAKOBBIMM aJpecamu, kpome cuMBoiioB G, M, D, R.

[TogroroButenbHass pynkuuss G pa3duTa Ha TPyNIbI, €€ 3HAUCHUS NPUBEJCHBI B
tabn 13. [logroroBurtenbHas GyHKIUS

I'pyra | "1OATOTOBITICIIb HanmenoBanue QYHKIIUH, c€ COIEPIKAHKIE
Hast pyHKIUs
I | GOO TmmuoHupoBaHUe-TIepeMeIleHre Ha OBICTPOM XOIy B 3aJlaHHYIO TOYKY C

TOPMOKEHHEM B KOHIIE KaJapa 0 CTAHOYHOW KOHCTaHTHI. [IpeaBapuTeIbHO

GOL** 3aMporpaMMHUPOBAHHAsE CKOPOCTh IEPEMELICHHS  HTCHOPHPYETCS, HO He
ot™eHnsiercs JInHeHas MHTEPIOJSILKUS - TEPEeMEIICHHE [0 IPSIMOT ¢
3aMpOrpaMMHPOBAHHON CKOPOCTHIO OT HCXOIHOW TOYKH K TOYKE, 3aAaHHOM
KOOpAWHATaMHU B JaHHOM Kaape Kpyrosass — uHTepmossiuus,  Ju0O

Go2 BUHTOBAas -  MEPEMELICHHE C 3alpPOrpaMMHUPOBAHHON CKOPOCTHIO 10

G03 Jyre OKPY)KHOCTH II0 YaCOBOM CTPENKEe, €CIM  CMOTPETh B CTOPOHY

G13 HOJIOKUTENFHOTO ~ HANpPAaBICHHUS  OCH, MEPHCHAUKYISIPHON IUIOCKOCTH

G16 TPaeKTOPUHU ABHKEHHSA, C OJHOBPEMEHHBIM JIMHCHHBIM MEPEMELICHHEM 10

G33 TpeTheil koopanHaTe Kpyropas HHTEPHIOISALHS - EPEMEILCHHUE C
3aMpOrpaMMHUPOBAHHON CKOPOCTBIO IO Iyre OKPYKHOCTH MPOTHB YaCOBOH
CTpPEIIKE, €CIIH CMOTPETh B CTOPOHY MOJIOXKUTEIIBHOTO HAMPABICHHS OCH,
HEePIEeHANKYIISIPHON MJIOCKOCTH TPACKTOPHHU IBMIKEHUSI C OJHOBPEMEHHBIM
JIMHEMHBIM TIepeMEIIeHHeM TI0 TpeThel KoopauHaTe M3mepenue ¢
MOBTOPHBIM KacanueM M3mepenune 6e3 noBTopHOro kacanus Hapeszanue pe3nObl

1> G28 ABTOMATHYECKHI BHIXO/ B HCXOIHYIO TOUKY Yepe3 MPOMEKYTOUHYIO TOUKY
G29 ABTOM-Hil BBIXOJ U3 UCXOJHOU TOYKHU Yepe3 MPOMEIKYTOUHYIO TOUKY
> G04 ITay3a - BbIiepKKa B 0OTpabOTKE HA BpeMsl, 33laHHOE B KaJipe
v G40** Ormena koppekuun G41, G42, G43, G44 Koppekiust Ha paanyc HHCTPYMEHTA -

G41 neBast. Vcniosnp3yeTcst pyu HAaX0KACHUU HHCTPYMEHTA ClIeBa OT

G42 00pabaThIBaeMOM MOBEPXHOCTH, €CIIH CMOTPETh OT PEXKYILET0 HHCTPYMEHTA B
HAIpPAaBJICHUU €r0 JBIKCHUSI OTHOCUTENbHO u3senust. Koppekius Ha pajuyc
HHCTPYMEHTA - TIpaBast




V* G45 O0ecrneuynBacT aBTOMATHYECKOE BKJIIOYCHHE COMPSTAOMEH Iyrd MEKIY
JAHHBIM U TIPEABIIYIIAM KaJpaMu

VI* | G53 Ot™MeHa guHeiHOTO caBura. MCroas3yeTcs mpu paboTe B CTAHOYHON CHCTEME
KOOP/IMHAT.
VI ITMHEHHBIN CABHT - CMEIIEHUE HAYala KOOPAWHAT HA BEJIMYUHEI, 3aJaHHBIE B
GE4** maccuBe cMmemenns N1. Mcnonb3yeTtcs nmpu paboTe B aOCONIOTHRIX pa3Mepax,
TIPH OTHOCHTENBHBIX - HTHOpUpPYETCs. To e IpUMEHHUTETbHO K MaccuBy N2.
VI G79 G80** |[IporpammupyeMsblii MOCTOSHHBIN KT OTMeHa

I'pymma |G81G82 G83  |HOCTOSHHOrO LUKJIA. TTocrostaubIi muki Nel
TloarotoButens | [loctosiaubIi mukn No2 TToctosHHbIN muik N3
Hag Qpynkuus  |Hammenosanue pynximu, e€ coaep:xanue
G84 G85 G86 |[TocTostnublii ki Ned TTocTossHHBIH 1K Ne5
G87 G88 G89 |ITocrosaublii nuki Ne6 IToctosHHbIN KT No7
Ilocrosuusbiii myki Ne§ ITocTosHHBIH 1K Ne9

DC 3ajaHue nepeMerieHui B aOCOMIIOTHBIX pa3Mepax. OTcuer nepemerte-
G90**

HUH TPOU3BOJUTCS OT HYJIEBOW TOUKH JAHHOW CUCTEMBI KOOPAMHAT 3a/I1aHHE
nepeMenieHuil B nmpupameHusx. OTcder nepeMenieHus IPOU3BOIUTCS

Gal OTHOCHTEJILHO TPEIBIAYIIEH 3aporpaMMHUPOBAHHON TOYKH.

X* G92 1. YcraHoBka HOBOW paboueii cHCTeMbl KOOPHHAT

2. MakcuMaibHas CKOpoCTh muuHaes mpu G96

3. OTHomeHUe TuamMeTpa 00padaThIBAEMOT0 UIUHPA K €ICHUIHOMY.

XI*1  G09 TopMoxkeHHE B KOHIE KajJpa - aBTOMATHYECKOE. Y MEHBIICHHE CKOPOCTHU 10
CTAHOYHOW KOHCTAHTHI TOPMOXKEHHSI.
XII G94** ITomaya, MM/MHUH
G95 ITomaya, MM/00
Xl G17 [Tnockocth 00pabotku XY, UX, XV.UV
G18 ITnockocts 06padoTku ZU, WX, WU, ZX
G19 ITnockocth 06pabotku YZ, VZ, YW, VW
X1V G97** Otmena ¢pynkunn G96, BOCCTAHOBIEHHE 3a0aHUsI CKOPOCTH, 00/MUH
G96 TTocTosiHHAS] CKOPOCTh PE3AHMS - YHCIIO, CIICAYIOIIESE 33 aAPECcOM S B CI0BaX
XV G43 Koppekuus HHCTPYMEHTA - MOJIOKUTENbHAS
G44 Koppeknust ”HCTpyMEHTa - OTpHUIlaTeIbHAS
G49 Ormena koppekuun G43, G44
XVI G20 Macmrabuposanue (ymuoxenune na 0,01 - 0,99)
G2l . Ormena maciirtaba MacirabupoBanue
G22 (ymHOXeHHe Ha 1 - 99)
XVI G59 ITporpamMMupyeMsl JONOTHUTENbHBIN CABUT HYJISI CTAaHKA
XV
G25 HrokHsis TpaHuIia 30HbI 3aIUThI
XIX|  G60 TouHOE MO3UIMOHUPOBAHUE
G63 Hapesanue pe3s0bl METIHKOM
G64 KontypHas 06paboTka
XX| G65 ITpu3Hak 3a7aHKsI KOOPJMHATHI B KAUECTBE TPEThEH KOOPAUHATHI B BUHTOBOM
G66 unTepriomsiipu G02, GO3 Orvena G65

[Ipumeuanusi:  *- (yHKIUA JEHCTBYET TOJIBKO B OJIHOM Kajape; **- dyHKius
YCTaHABJIMBAETCA aBTOMATHYeCKH npu BriaroueHun YUIIY. B kampe MOxHO
3aJ1aBaTh TOJIBKO OJHY (QYHKITUIO U3 KKIOU TPYIIIIHL.



5.2. BcnomoratenbHble (GYHKITHH

Bcnomorarenbable  ¢yHkuuu (agpec M) UCHONB3YIOT [Jsi 3aJlaHds  CTAHKY
pa3IMYHBIX BCIIOMOTATENbHBIX KoMaHA. Bce BcmomoratenbHble (QYHKIUH
3aaroTcs AByXpazpsaaHbiM yncioM. Oyukiuun MO0 (mporpaMmupyeMbiii OCTaHOB
); MOI(octaHoB ¢ TMOATBEPXKICHHEM C TyabTa omepartopa); MO2(koHeln
nporpammbl); M17; M20; M30(koner jeHTol); M36 (auanazon mojgaud 1, mytem
NEPEeKIIOYEHUs KUHEMaTHYecKux cBszeil); M37 (to »xe, HO [auamna3oH 2)
peanuzyrorcs YUITY 2P32M sBnsroTCA CTaHJAPTHBIMU M HE 3aBUCUMBI OT THMA U
MOJIeNi cTaHKa. HazHaueHue u yCioBHE peann3aliiyd BCIIOMOTATEIbHBIX (QyHKIIUN
IIpUBEJICHBI B Tabmuie 14.

Bcnomorarenpabie  dynakuuun M91; M92; M93; M94; M95; M96; M97-
UCIIOJIB3YIOTCSL TIpH 00paboTke mpyTKOBOro Marepuana. OcrtanbHble (yHKINAN
KOJUPYIOTCSI B 3aBUCIMOCTH OT THIIA CTaHKA.

[Tocie cumBona « JTABHBIN KAJZIP» B xagpe VII nomxHa ObITH 3amucaHa BCs
uHpopMaiuss HeoOxoauMas JIJis Hadalla WM BO30OHOBIIEHUsT 00padoTku. B 3TOM
ciryyae «'JIABHBI KAJIP» nomkeH 3amMChIBAThCS BMECTO cHMBola N B
kauectBe agapeca B cioBax «KHOMEP KAJIPA». 14. BcnnomorarenbHas QpyHKIUS

Kon DyHKIMK U €€ coiep KaHne TIpumeuanus
MO0 [IporpaMMupyeMbIii TEXHOJOTHYECKUH OCTaHOB 0e3 morepu | DyHKLUS BBIIOJIHAETCS
WHGOPMAITUH IT0 OKOHYAHUU 00pabOTKHA COOTBETCTBYIOIIETO KaIpa 110CJIe OKOHYAHUS
TIepEeMETICHUS,

3apPOrpaMMHUPOBAHHOTO B
JTAHHOM Kajpe

MO1 OcTaHoB ¢ moATBep)KaAeHUEM - QpyHKIHA aHamorudHa MOO, HO Toxe
BBIIIOJIHSICTCS TOJBKO IIPH MPEABAPUTEILHOM IOATBEPIKIACHHUH C
MyJIbTa OTlepaTropa

MO02 Koneny mporpammbl - (QYHKIHS YyKa3blBaeT Ha 3aBEpIICHHE Toxe
IporpaMMbl 00PaOOTKH IEeTaIIN
MQO3 Bparienue mmuHesns 1o 4acoBOi CTpesKe DyHKIUS BBITOIHIETCS J10

Havaja nepeMereHusl,
3aIpOrpaMMHUPOBAHHOTO B
KaXK/IOM Kajipe

MO04 Bpamenune mmuHaens npoTUB 4acOBOH CTPEIKH Toxe
MO07, |BximroueHue oxnaxkaeHus DyHKIYS BBIIOIHACTCS 10
MO8 Hauasa nepeMerieHus

3anpOrpaMMHUPOBAHHOTO B
KaXK/IOM KaJpe

M9 BrikiroueHne oxnakaeHus Toxe

MI10, BakuM Komanna Ha 3axuM nin

Ml11 Pa3KuM MPUCTIOCOOIICHUS

M17 Beixon u3 noamnporpaMMbl ODYHKLYS BBINOIHIETCS
nocie OKOHYaHUS
OTPa0OTKH JJAHHOTO KaJipa

M20 Komnern nosropsttomierocst yaactka Y11 Toxe

M30 Konern 1eHTBI - KOHEI[ MPOTPaMMEI C IEPEXOJOM Ha HAYaio Toxe

MPOTPaMMBI

M36 Ormena ¢pyHkmn M37

M37 YwMmenbmenue nogaun B 100 pas

MS83 Brurrouenne nHCTpyMeHTa (hpe3epHOTO Toxe

M84 OTKITIOUeHNEe HHCTPYMEHTA (hpe3epHOTO Toxe

M85 [ToxkmoyeHne naTInKa pe3bObI To xe




MS86 OtkiII04YeHNe JaTianKa pe3b0bl To xe

M90 IloakmoyeHne TOKApHOTO IUIUHICIS M OTKIIOYEHHE CIEISIIEro Toxe

M89 TTonkmaroueHue CIIeAAIIEro IIMAHACIS W OTKIIIOYEHHE Toxe

Bce pasmepnbpie mepeMernieHusi JOJDKHBI 33aBaThCs B AOCOJIOTHBIX 3HAYCHHSIX
Uiy npupameHusax u ¢ guckpetHoctbio 0,001 mm wim 0,01 MM, a yrioBsie C
nuckpetHocThio 0,001° wmm 0,01°.

Maremarnueckuii 3Hak «IIJIFOC» wim «MHUHYC» yka3piBaeT HampaBiCHUE
nepeMelieHusl M JODKEH MpeauIecTBOBaTh MEPBOM LU(pPe KaxAoro pasmepa.
MartemaTH4eckuil 3HaK «+» W HYJHU, CTOSIIHE Mepe]l MepBoM 3Hauaien 1nudpoin
CJIOBA, MOTYT OBITh OMYIIEHBI, UCKJIFOYEHNE COCTABIISIET CUMBOJ L.

CKopocCTh JIMHEWMHOW Mojauu JOJKHA 3a1aBaTthes OT 1 Mm/MuH 10 9600 MM/MUH.
CkopocTh 000POTHOM JMHEHHOW Toaadu JoJpKHA 3amaBaThes oT 0,01 o6/MuH 1o
99,99 06/MuH.

VII nomxna HaunHatbesi cuMBoiioM «KOHELL KAZIPA» (I1C), Bcs undopmanus
JI0 ATOTO cuMBoOJIa urHopupyetcs. [anee unmer cumBoa %0 - %9 (YUITY 2P32M
MOXET XPaHUTh OJHOBpeMEHHO 10 10 mporpamm), KOMMEHTapUHU 3aKIOYAIOTCS B
KpyTJble CKOOKM W pa3MenialoTcs IOCjie HoMepa IporpamMmbl. MakcUMaibHO
JOIyCTUMas JJIMHA KOMMEHTapus - 77 3HAKOB.

[Iporpamma nmomxHa 3akaHuuBatbesd cioBoM «KOHEL[ I[TPOI'PAMMBI»
(pynxuums M02).

5.3 IIporpamMmmupoBaHue IepeMEIICHHMI

Pa3MepHble TiepeMelIeHHs] YKa3bIBalOTCSI B aOCOJIIOTHBIX 3HAYEHUAX WU B
npupamnieHusx. ITo ONpeesieT UCIOIb30BaHue B kKaapax YII moaroroBUTEIbHBIX
bynkuuii G90 (abcomoTHbii pazmep) wim GI1 - pazmep B mpupaieHusx.

Bce nuHelinble nepeMenIeHns YKa3bIBalOTCSl B MUJUIMMETPAX U UX JIOJISIX C YYETOM
HeHbl uMIyiabca 3aaaHusi nepememenuit  (0,001). Tak, Hanpumep, s
nepeMenieHuss cynmnopra mo ocu Z Ha 25,4 MM uHOpMaius JT0JDKHA OBITH
Ipe/ICTaBIICHA CIAEAYIOIIUM 00pa3oM:

N.. Z 25400

VYrioBele MEpeMEIICHHUs  BBIPAXKAIOTCA B rpajgycax C  Y4YETOM  IICHBI
uMIyjabca mnepemenienus cieasmiero mmuaAens (0,001°). Hanpumep, moBopot
HINUHIETS B cieasnieM pexume Ha 90° koaupyercs ciaeayrolmuMm oopazom: -
"N...Y 90000

5.4 TIIporpammupoBanue nojgauu (GyHkuus F)

Bennuuna nojgaun XxpaHuTcs Mo aapecy F u nporpaMMupyeTcsi B 3aBUCUMOCTH OT
byukiuun G94 B MmM/MuH (TTofadya HE 3aBUCHUT OT CKOPOCTH TJIABHOI'O'IBUKEHUS )
i G95 B MM/00 (mmogava 3aBUCUT OT CKOPOCTH TJIaBHOTO JABUKCHUS).

5.5 [IporpamMmmupoOBaHKE TJIABHOTO ABMKEHUS (QYHKIHS S)

@OyHKIMS TJIaBHOTO JBUXKEHHSI ONPEACNSIET CKOPOCTh TJIABHOTO JIBHXKEHUS.
Bun ¢GyHKOp#M T1aBHOTO NBVDKEHHS OCYIIECTBISACTCS OHOM W3 CIEAYIOIINX
MOATOTOBUTENbHBIX (PyHKIUA: GI96 - «mocTosiHHAs CKOpoCTh pesanmsy; GI97 -
«000pOTHI B MUHYTY» 5.5. OCOOCHHOCTH TTPOTPaMMUPOBAHUS

[Ipu paspabotke mporpamm ympasieHusi k cranky CTM-100I1 cnegyer yuecThb
cleytouiee:



B VUIIY «2P32M» nns ynopaBieHHsT TOKAPHBIMU CTaHKaMU OTCYTCTBYET

KOppEKIHUs
Ha paadyc HWHCTPYMEHTa, T.K. OTBEACHHAs MJsi OTOTO0 TaMsTh 3aHATa O]
pean3ammio IUKJIa
pe3rOOoHape3aHus;

3ampeniaeTcsl MCNob30Barh kKoppektopa ot 350 mo 399, T.K. OHM 3aHATHI MOA
Ta0JIMIy MHCTPYMEHTOB, B IUKJIE CMEHbl HHCTPYMEHTA.

3) B Hawaje mporpamMmbl 00s3aTENBHO 3a1aTh clenywoomme M-QyHKIUH:
pacrerieHie narauka pe3ponst (M86);

€CIM IIMUHIEIb TOKapHbli, To M90 (mmuuaens TokapHbldi U M84 cHATO
«MHCTPpYMEHT (pe3epHblity) wHade MS89 (mmmumens crnepsumil) u M3
(MHCTpYMEHT (pe3epHbIii);

PEKOMEHJIyeTCSI BCE€ C MCIIOJIB30BAHUEM UINUHACISA B CIEIAIIEM PEXHUME
BBITIOJTHSATh

0e3 mepexo/ia B peKUM TOKapHOW 00paOOTKH, MHAYE MPU MMOBTOPHOM BKIIFOUEHUU
CIEISILEro

WINUHACNA TMPOU30HAET CMEIIeHHEe HyJIs 1o KoopauHate Y (ciensiui
HIMUHACIIB);

nepeJ HayaJloM BBINOJHEHUA ULUKIa paboT co CHeNdluM IINUHAEIEM
PEKOMEHTyeTCsl BBINTH B UICXOAHOE MOJOXKEHUE N0 KoopAuHaTe Y

MOAKIIOYeHUE AaTunka pe3bObl (M85) mpou3BOaUTH TONBKO MEpea MEPEXoaoM K
[IUKITy pe3b0OHapE3aHusl, 110 €ro 3aBEPIICHUIO TaTYUK OTKII0UnTh (M86);

5.6. IlporpammupoBaHHE IMKJIa TIIOUCKAa U CcMeHbl uHcTpymeHTa Ilomck
MHCTPYMEHTA B PEBOJIBBEPHON I'OJIOBKE OCYIIECTBIISIETCS KOMaHAaMu ¢ aapecom T.
ITocne ampeca T ciegyer NBYXpaspsiAHOE YHCIO, KOTOPOE OIPEHEISIET HOMEP
MHCTpyYMeHTa. MoOXXHO 3amaBath HoMepa OT 1 10 99 BxmouutenbHO. Kaxabliid
HOMEP MHCTPYMEHTa COOTBETCTBYET ONPENEIECHHON MO3UMUUU PEBOJIBBEPHON
TOJIOBKH.

3a KaXI0H TMO3UIMEHA pPEBOJIBBEPHOM TOJOBKH 3aKPEIUIEH ONpeaeIeHHbIN
koppekTop. [To3unmu 1 coorBercTByeT KOppekTop 381, mo3unuu 2 koppektop 382
U T.J., no3unuu 12 -koppexrop 392. B COOTBETCTBUH C TEXHOJOTMYECKON KapTOU
HEOOXOJMMO YKa3aTh OIepaTopy CTaHKa Kakhe HOMepa WHCTPYMEHTOB CIIEAYyeT
3aHECTH B TaOnMIly (B COOTBETCTBYIOLIME KOppekTopa). Ilonck mHCTpymeHTa Mo
KpaTyaillieMy myTd B ONpsIMOM U OOpaTHOM HampamieHuH. Bcero mo mporpamme
MokeT ObITh 11 mHCTpyMeHTOB. [lo3unus 7 ucnosb3yercs A yCTAaHOBKH OJIOKa
CO IIYTIOM JIJIsl U3BMEpPEHUs ieTanu (puc. 8).

[Tpumep 1. MHCTpyMEHT HaxXoauTcs B mo3ulMu 1, a B Koppekrope 383 3aHeceHO
gucino 12. N17T12 mo »TuM KOMaHJIaM MPOU3OUAET IMOBOPOT PEBOJIBLBEPHOU
rOJIOBKM Ha JIB€ MO3WLMUMU MPOTHUB YAaCOBOM CTPEJIKM B IMO3UIIMIO 3, B KOTOPOU
YCTaHOBJIEH HHCTPYMEHT MO HOMepoM 12.

[Tpumep 2. MHCTpyMEHT HAaXOIUTCA B NMO3ULUU 3, a B Koppekrope 392 3aHeceHO
gucio 41. N153 T41 no 3TumM KOMaHAaM IPOU30MIET MOBOPOT PEBOJIBBEPHOU
TOJIOBKM Ha TPHU MO3MIMH IO YacOBOM CTpEJIKE B MO3ULKIO 12, B KOTOpOWU
YCTaHOBJIEH HHCTPYMEHT C KOJIOM

41.



6. [Ipumepsl MporpaMMupOBaHUs
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Puc. 7. CtyneHuaTslii BaJMK U HaJaJKa AJsl ero 00paboTKu
Heyxkazannbie npeaensubie oTkiaoHeHus o 'OCT 1.76253-78
[Mpumep 1,, CocraBuTh mUpOrpamMmy [Uis OOpPaOOTKH CTYIEHYATOrO BaJMKa,
U300pakeHHOro Ha puc. 7. PexuMmpl 00pabOTKM € Yy4eTOM MOIIHOCTHU
pa3BUBAEMOTO MPHUBOAOM IMINMUHACNS TOKAPHOTO, NPUBOJAA TMPOJOIBHONH WU
HONIepEeYHO MoJjay, HaAe)KHOCTH 3aKpEIUICHUsS 3aTOTOBKU B MATPOHE, MOJYYCHUS
HE0OXO0IMMO TOYHOCTH U HIEPOXOBATOCTH MPEACTABICHBI B Ta0mie 15

t,MM 0,6 0,1

Jns 0oOTOYKM BajMKa UCIIONB3YeTCS MPOXOJHOM pe3ell, 3aKpervisieMblid B
pesuenepxkarene 2210.0356.000. (puc. 8). Takas ycTaHOBKa peslia IMO3BOJISIET
000MTH 3aJaHHBIA HAPY>KHBIM KOHTYp JTAaHHOM JI€Talu MPU MajoM BbUIETE pe3la U
0€3 CTOJIKHOBEHHUS PEe3IOM WIM pe3leepKaTeeM ¢ 3arOTOBKOW HIIM 3JIEMEHTOM
CTaHKa.

Paccmorpennomy pesiioBomy 010Ky 3amaercs Koj 11, KOTOpBIN 3aHOCUTCA B
koppektop 391.McxonHOMY TMOJOKEHUI0 PEBOJIBBEPHOM T'OJIOBKM MPHCBAWBAECTCS
KoJl 1, KoTophIi 3aHOCUTCS B KOppekTop 381.

Hananka Ha 0O0paboOTKy CTyNMeHYaToOro BajiMKa MpeJCTaBieHa Ha puc. 8, THe
MoKa3aHo Oa3MpOBaHME 3aroTOBKM B MarpoHe. Ha OCHOBaHMM HaMEUYEHHBIX
MEPEXO0B C YYETOM PEXYIIEH YacTH MHCTPYMEHTA PacCUYUTaHBbl aOCOJIOTHBIE U
OTHOCUTEJbHBIE pa3MEpPHI.
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Puc. 8. Hananka Ha 06pa0OTKy CTyleHUaTOro BaJluKa

[Ipu pabore B mpupamenusx (G91) ucnonb3yroTcs OTHOCUTENbHBIE Pa3Mephl, a
pu pabote B abcomroTHIX KoopauHatax (G90) - abcomoTHRIE pa3MepHhl.
[Iporpamma 06pabOTKHM CTYNEHYATOro BajlMKa HalMcaHa MpU 33JaHUU Pa3MEpPOB B
npupameHusx. s ydera mojioKeHusT MHCTPYMEHTA HCIOJB3YIOTCS KOPpPEKTOpa

17 u 16. Koppekropam npucBoeHsl cienytone 3Hadenud (puc. 10) J17+28000,
J16+42000.

[lepemenieHuss 1O KOOpJAWHATaM W3 HCXOJHOW TOYKH PACCUUTHIBAIOTCS
CIEAYIOIIUM 00pa3oM:

dsar h) = 170_(34,4
2 2
Z=431-(145+60+1)=431-(145+77,5 +2) =208,5mMm
rae d3ar = 34,4 - HavanbHBIA AMAMETP 3aroTOBKM CTYMEHYATOro Baiuka; h -
BEJIMYMHA CHUMAEMOIo NpuIycka; | = 2 MM - BeJIMYMHA HEJO0XOAA JI0 3arOTOBKU
(mpuHHMaeTcss B mpeaenax oT 1 A0 5 MM B 3aBUCHMOCTH OT TOYHOCTH
U3TOTOBJIEHUSI 3aTOTOBKH.

[Iporpamma oOpabOTKM MpUBEEHA HUXKE U UMEEeT HoMmep 1.
I1C

% 1 (% - kOMMEHTapHii, HA4aJI0 MPOTPAMMBI; HOMEP MPOTPAMMBI )
N1 M86 (oTkiroueHue natyuka pe3bobl)

N2 M90 (moakiaroueHHE TOKAPHOTO IIMUHIEAS U OTKJIIOYEHUE CIEAIIero
IITTUHACIIA )

N3 G91 M84 (pazmep B mpHUpaIlleHUAX, OTKIIIOUCHHE HHCTPYMEHTa (Gpe3epHOTO)

X =170—(

~0,6) = 153,4 mm



N4 S2000 M4 (ckopocCTh TIJIaBHOTO JBH)KECHHS, Bpall€HUE IMIIUHIEIS IMPOTHUB
4acOBOM CTPEJIKH).

N5 G G43 D16 Z-208500 (xoppekius IJIWHBI MHCTPYMEHTa IOJIOKUTENIbHAS,
nepeMenieHre HHCTPyMEHTA 0 OCH Z

N6 G43 17 X-153400 (koppeKkiuus JIMHBI HHCTPYMEHTA OTMEHA paHee 3aJJaHHbIX
CMEILICHHUI HYJIEBOM TOUKH, MIEPEMEIICHNE HHCTPYMEHTA 10 OCH X)

N7 Gl Z-22000 F30 (nuHelHas WHTEPHIONSALNUS - [EPEMEIICHHUE C
3aPOTPAMMHUPOBAHHONM CKOPOCTBIO IO MPSIMOM OT HCXOJHOW TOYKHM K TOYKE
3aJIaHHOM KOOpAMHATaMHU B JAHHOM KaJpe; nepemelieHue o ocu Z ¢ nogaueit 30
MM/MHH

N8 X+ 500 (mepmemienue mo ocu X)

N9 Z-20000 (mepemernieHue 1mo ocu Z.)

N10 X+10000 (nepemetienue mo ocu X)

N11 G9 Z+42000 F3000 (TopmoxkeHUE B KOHIIE KaJipa; IEpEMEIIECHHE 110 Z.)

N12 X-10000 (nepemerieHue mo ocu X)

N13 G9 Z-1900 X-13000 F1000

N14 Z-200 F18 (nepmemienue no Z ¢ nogauyeit 1 8mMm/mMun)

N15 X+7600 F 70 (nepememienue o X ¢ nogaveit 0,7 Mmm/MuH)

N16 G9 Z-300 X+300 (TopMokeHHE B KOHIIE Kapa Mpy epeMenieH!H 1o Z u X)
N17 G4 X+4000 (BbrLaEpKKa 110 BpEMEHU; ITepeMeEIeHrE Mo X)

N18 Z-19700 (nepememnienue 1o 7Z.)

N19 X+4700 (nepemernienue mo X)

N20 G9 Z-300 X+300 (nepememienue 1o Z u X ¢ TOPMOKEHUEM B KOHIIE Ka/ipa)
N21 G4 X+4000 (mepemernienue no X ¢ BEIACPKKONW BPEMEHHU )

N22 Z-19700

N23 X+10000

N24 G28 G40 X0 Z0 M5 ( G28 -aBTOMaTUYECKUU BBIXOJ B UCXOJHYIO TOUYKY
yepes MpoMexyTounyro Touky; G40- oTMeHa KOPPEKIUU; HYJIEBbIE TOJIOXKEHUSI X
1 Z; OCTaHOB IIMTHHIES)

N25 M2 (koHen nporpammsl)

N26 M30 (koHely JICHTbI)

[Tpumep 2. CocTaBuTh nporpamMmy At 00paboTKu MakeTHOM netanu (puc. 11).
J151a BBITIOSTHEHUS TOKapHO-(hpe3epHOr 00pabOTKU UCTIONB3YETCsl 6 HHCTPYMEHTOB.
[lopsimok  BBIMOJHEHUS ~ ONEpalMii, BUA  PEXKYyIIEr0 HWHCTPYMEHTa U
TEXHOJIOTUYECKHE JaHHBIE YKa3aHbl Ha puc. 11, 12

J171s1 BBIMOJTHEHUST TOKapHO-(ppe3epHoit 00pabOTKH UCIOIb3yeTCs 6 HHCTPYMEHTOB.
[lopsimok  BBIMOJTHEHUS  OMEpalMii, BUA  PEXKYyIIEro HMHCTPYMEHTa U
TEXHOJIOTUYECKHE JJaHHBIE YKa3aHbl Ha puc. 11,12
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Puc. 10. Hanaaka Ha 06paboTKy MakeTHOW AeTalu



%.3 N19 G G43 D5 X-170291 G43 D6 Z-1100 M8

N1 MS86 N20 Gl Z-40000 F45
N2 M90 N21  G9 Z + 40000 F2000 M9
N3 G91 M84 N22  G28 X0 Z0 G40 M5
N4  S1800 M4 N23 MS89

N5 G G43 DI Z-147700 N24 Gl Y - 50000 F500
N6 G43 D2 X-87291 M8 N25 G28Y0

N7 Gl Z-66000 F30 N26 T3

N8  X+1000 N27 M8&3

N9  G9 Z+66000 F2000 N28 S1300M3

N10 X-2000F100S2300 N29 G G43 D7 Z-50000
N11 Z-66000 F20 N30 G43D8X- 152791 M8
N12 G9 X+7000 Z+54265 F1000 N31  G91 Z- 27000 F45
N13 X-27000 Z+7235F20 N32 G9Z+27000F1000
N14 X-20000 N33  Y90000

N1 Z+1000 M9 N34 Gl Z-27000 F45
N16 G28 X0 Z0 G40 M5 N35  G9Z+ 27000 F1000
N17 T2 N36  G28 X0 Z0 G40 M5
N18 S1300 M3 N37 G28 YO M9

N38 T4 N91  X-62 Y-1000

N39 M8&3 N92  X-48Y-1000

N40 S2000 M3 N93  X-34Y-1000

N41 GG43D13Z-143000 N94  X-21Y-1000

N42 G43D14X-37291M8 N95  X-7Y-1000

N43 Gl Z - 36000 F30 N96  X+7Y-1000

N44 X1000 N97  X+21Y-1000

N45 G9 Z 36000 F2000 N98  X+34Y-1000

N46 Y 90000 N99  X+48 Y-1000

N47 G1X-1000F30 N100 X+62 Y-1000

N48 Z- 36000 N101 X+76 Y-1000

N49 X1000 N102 X+90Y-1000

N50 G9Z36000F2000 N103 X+104 Y-1000
N51 G Y9000 N104 X+119Y-1000

N52 G1 X-1000 F30 N105 X+133 Y-1000
N53 Z-36000 N106 X+148 Y-1000
N54 X1000 N107 X+163 Y-1000
NS5 G9 Z36000 F2000 N108 X+178 Y-1000
N56 G Y90000 N109 X+194 Y-1000
N57 G1 X-1000 F30 N110 X+210Y-1000
N58 Z-36000 N111 X+226 Y-1000
N59  G9 X10000 F1000 N112 X+243 Y-1000
N60 G28 XO ZO G40 M5 N113 X+260 Y-1000
N61 G28 YO M9 N114 X+277Y-1000
N62 TS5 N115 X+293 Y-1000
N63 M8&3 N116 X+314Y-1000

N64 R27-4910R26+0 N117 X+333 Y-1000
N65 S500M3 N118 X+352 Y-1000
N66 G4X20 N119 X+373 Y-1000
N67 G91 GY-20660 N120 X+132Y-1000
N68 GG43D9X-115291 N121 E+166 02R25

N69 G43 D10 Z-108000 M8 N122 GY -35660 R25+1
N70 Gl X+R27.F45 N123 Gl X-4390 F10
N71 G1 X-132 Y340 F20 N124 Y-60000 F20

N72 X-373 Y-1000 N125 X4390 F100

N73 X-352 Y-1000 GY-35660



N74 X-333 Y-1000 N127 E-108 ©00

N75 X-314Y-1000 N128 GY-35660R25+0
N76 X-293 Y-1000 N129 Gl X-4390 F10
N77 X-277 Y-1000 N130 Y-60000 F20

N78 X-260 Y-1000 N131 X4390 F100

N79 X-243Y-1000 N132 G Y-90000

N80 X-226 Y-1000 N133 G28 XO ZO G40 M5
N81 X-210 Y-1000 N134 G28 YO R27+0 M9
N82 X-194Y-1000 N135 G4X200

N83 X-178 Y-1000 N136 E+176 mO2 R26
N84 X-163 Y-1000 N137 R26+0R27+0

N85 X-148 Y-1000 N138 G4X20

N86 X-133 Y-1000 N139 T8

N87 X-119Y-1000 N140 M8&3

N88 X-104 Y-1000 N141 S800 M3

N89 X-90 Y-1000 N142 GG43D11Z-176000M8
N90 X-76 Y-1000 N143 Y-90000

N14 Gl X-25000 F45 N149 G28X0Z0G40

N14 G9 X25000 F1000 N150 G28 YO M5

N14 GY-180000 N151 TI

N14 Gl X-25000 F45 N152 M2

N14 G9 X20000 F1000 N153 M30

[Topsinok BeIMONIHEHUST PAaOOTHI

[To depTexy MoMy4eHHOU neTanu (BhIUEPUMBAETCS HA OTUETE) BHIOPATH THUIIOBYIO
cxemy 00pabOTKH, CTaHIAPTHBIA MHCTPYMEHT U PACCUUTATh PEKUMBI C TPOBEPKOU
UX Ha MPEBbIIIEHNE MOIIHOCTH MPUBOJOB U HA/IKHOCTHU 3aKPEIJICHUS 3arOTOBKHU.
BrruepTuTh HalaaKy ¢ ykazaHHEM BCEX HEOOXOIMMBIX Pa3MepOB.

CocTtaBuTh mporpamMmy Jjisi 00paOOTKH 3aJaHHOW JeTalld WU MOBEPXHOCTH (IO
YKa3aHUIO TIpenoaaBaTers).

OTtuer npejacTaBiseTcs Ha ucTax popmata A4.

Y4ebHO-MeToAnuecKoe 00eCTICUeHNE TUCITUTIITUHBI (MOTYJIs)

OcHosHas 1umepamypa

1. OCHOBBI TEXHOJIOTMM MAIIMHOCTPOEHUS: Yy4eOHHMK Uit By30B / mox ped. A.C.
SmuuxoBa. — Tyna: U3a-so Tynl'Y, 2006. -269c. (41 5k3.)

2. CycnoB A.I'. TexHONOTHSI MAUTMHOCTPOCHUS: YUEOHMK Ui BY30B. 2-€ U3J. mepepad.
u gomn/ — M.: MammHoctpoenue, 2007.- 430 c. (24 »k3.)

3. ®enpamreitn E.D. O6pabotka meraneit Ha crankax ¢ YITY : yuel. mocobue st
BY30B. — 2-¢ u3f.,ucnp. — MuHck : HoBoe 3nanue, 2006.- 287c. (20 3k3.)

4. lenucenko B.B. KoMnbroTepHOE yrpaBieHNe TEXHOJIOTHYECKUM MIPOLIECCOM,
AKCTIEPUMEHTOM, 000pyI0BaHUEM [ DJIEKTPOHHBIN pecypc|: MmoHorpadus/ [lenucenko B.B.—
DJEeKTPOH. TeKCTOBBIE JaHHble.— M.: ['opsiuas nunus - Tenexom, 2013.— 606 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/11990. — 3BC «IPRbooks», mo maposiio

JonosiHumeavHas aumepamypa

1. I'xupos, P.M. OcHoBbl mnporpammupoBaHus oOpaboTku Ha craHkax c¢ YIIY:
VYueb.mocobue s BBICHLTEXH.M  cpen.crem.yued.3apeaennii. Y.1. Texuomormueckoe


http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3532&TERM=%D0%A4%D0%B5%D0%BB%D1%8C%D0%B4%D1%88%D1%82%D0%B5%D0%B9%D0%BD,%20%D0%95.%D0%AD.%5B1,1004,4,101%5D&LANG=rus
http://www.iprbookshop.ru/11990

obopynosanue u ocnactka / P.W. I'xupos, ILII. CepeOpennnkuit; HTHUWMHTU . — M., 1987 . -
178c. (20 5k3.)

2. I'xupos, P.1. OcHoBBI TporpaMmmupoBanusi 00paboTku Aeranei Ha crankax ¢ YITY:
VYueb.mocobue s BTY30B U cpen.cren.ydeO.3apenennii. Y.2. I[loaroroBka ympaBisrOIINX
nporpamm Juist TokapHbIX crankoB ¢ YITY / P.W.Ixupos, I1.I1.Cepebpennuxwuii; THUMHTU . -
b.m., 1988 . — 158c¢.: un. (20 3k3.)

3. CepeOpenunxuii, ILII. IIporpammupoBanue naias  aBTOMAaTU3MPOBAHHOTO
obopymoBanus: YueOHuUK qus  cpea.  mpod. ob6pazosanus /  ILI1.CepeOGpeHunkwuid,
A.I'.Cxuptnanze; [Tox pen.;FO.M.Conomennesa . — M. : Beicnr.mik., 2003 . — 592c. : wi. (2 9k3.)

4. CnpaBounuk TexHojora-mammHoctpoutens: B 2 T. T.1 / Ilox pen. A.M. [lansckoro
u Jip. 5-€ u3A., nepepad. u nom.- M.: Mammnoctpoenue-1, 2001.- T. 1.- 912 c. (14 3k3.)

5. ®enun, E.M. ABTOMaTu3aiusi Mpou3BOJCTBEHHBIX MPOIIECCOB B MAIIMHOCTPOCHUU /
E.N.®enun .— Tyna, 2006 .— lont.auck.(CD ROM).

6. ®equn, E.W. TexHomornueckrue OCHOBBI aBTOMATH3AIMKM MAIlMH U 000pyIOBaHHS /
E.N.®enun .— Tyna, 2007 .— lont.auck.(CD ROM).

7. ABTOMaTH3aius MOArOTOBKY YIPAaBISAIONIUX porpaMm i ctankoB ¢ UITY. Yacte
2 [DnexTpoHHBIH pecypc]: yaeOHoe mocobue s By30s/ B.M. ABepueHKoB [u 1p.].— DIEKTPOH.
TEKCTOBbIE JJaHHbIe.— bpsAHCK: BpsHCKUI roCy1apCTBEHHbI TEXHUYECKUM YHUBEPCUTET,
2012.— 212 c.— Pexum gocryma: http://www.iprbookshop.ru/7010. — 3BC «IPRbooksy, o
apoJIro

8. ABTOMaTH3aLus BHIOOpA PEKYILIEr0 MHCTPYMEHTa JUIs cTaHkoB ¢ UITY
[DnexTponHsbIit pecypc]: MmoHorpadus/ B.1. ABepueHKOB [1 1ap.].— DIIEKTPOH. TEKCTOBHIE
naHHble.— bpsiHck: BpsiHCKUI rocynapcTBeHHBIN TeXHHUECKUH yHUBepcHuTeT, 2012.— 148 c.—
Pexxum moctyma: http://www.iprbookshop.ru/6989. — DBC «IPRbooksy, o mapoiio

[MTPMJIOKEHUE

3ajaHue Ha BBITIOJIHEHHE PA0OTHI.
[Tpumeuanue: Ilpunyck A 3aroTOBOK M3 MpOKaTa - 2 MM Ha CTOPOHY, OTJIUBKH -
3 MM Ha CTOPOHY, IITAMIIOBKHU - 3 MM Ha CTOPOHY.


http://www.iprbookshop.ru/7010
http://www.iprbookshop.ru/6989
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