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IEJIb U 3AJTAYU BBIITOJIHEHUSI KYPCOBOM PABOTHI

KypcoBast paboTa BBIONHSETCA C IEJIbI0 3aKPEIUICHUS] 3HAHUM MO KypcCy
"ABTOMAaTHU3AIUSl TPAHCIOPTUPOBKHU, 3arpy3Ku M COOPKH M3IEIUN" U pa3BUTHUS
HaBBIKOB CAMOCTOATENILHOM pabOThl CTYJEHTOB MPHU Pa3padOTKE TEXHUYECKOTO
3aJaHusl, MPOEKTUPOBAHUU u JKCIUTyaTalluu POOOTU3UPOBAHHBIX
texHojgorudeckux komiiekcoB (PTK) pgns oOpaGoTkm jgeranmeit Tuma Tend
BpAILICHUS.

3agayamMu BBITIOJIHEHUSI KYpPCOBOM pabOThI SABIISIIOTCS:

- mojlyueHue HaBbIKOB mnpoekTtupoBaHus PTK na 0aze crangapTHOro
TEXHOJIOTUYECKOTO 000PY/I0BAHUS;

- mpopaboTKa psiia BOIPOCOB, CBSI3AHHBIX C Pa3pabOTKON MIaHUPOBOUYHBIX
cxeM U 1ukiorpamm padotsl PTK;

- IpUOOpETEHNE MPAKTUUECKUX HABBIKOB BBIOOpa W pacuera CXBaTOB
MIPOMBIIIJIEHHBIX POOOTOB.

OCHOBHBIE TPEBOBAHUS K KYPCOBOM PABOTE

TemaTuka KypcoBoii padoThI

B kypcoBoii pabote npoekTupyeTcsi poOOTU3UPOBAHHBIA TEXHOJIOTUUECKUN
KOMIUIEKC JJIS 00pabOTKHM JeTaieil Tuma Ten BpamieHus. [Ipou3BoauTcs BBIOOD
HEOOXOJUMOM MOJIEM MPOMBIIIJIEHHOr0 po0oTa MO TPYy30NOABEMHOCTH U
XapakTepucTUKaM pabodell 30HBI U €r0 CXBaTa, HEOOXOAUMOTO /JISl BHIIOJIHEHUS
TpeOyeMbIX MaHUNYJIAIU ¢ 3agaHHoil  TouHOocTho. B «KOMIIAC-3D»
pa3pabatbiBaeTcs panMoHanbHas mianupoBouyHas cxema PTK u uccnenyercs nukn
ero paboThl C TOUYKU 3PEHUS] MAKCUMAJIbHOUN MPOU3BOAUTEILHOCTH U HAJIEKHOCTH.
DTO0 MO3BOJISIET OCBETUTH B KYpCOBOM MPOEKTE Bce acnekThl cunTe3a PTK.

Hcxoanblie 1aHHbIE K KYpPCcOBOii padoTe

HcxomHBIMU  JaHHBIMH  SABIAIOTCS THN W rabapuTHBIE  pa3MeEpbl
W3rOTAaBIMBAEMOM  J€Tajdd, €€ MaTepual M BeJIMYMHA [IePOXOBATOCTU
00pabOTaHHBIX MOBEPXHOCTEMN, TOJOBOW BBIITYCK.

3aanue HA KypPCOBYIO padoTy

3aganue Ha mnpoektupoBanue PTK odopmusiercs Ha THHIOBOM OjlaHKe
OTZIEJIbHO MJIS KaXXJIOro CTyAeHTa. B 3amaHumM yka3blBaeTcsi HOMEpP BapuaHTa U
MEPEUYUCIISIOTCS UCXOJIHBIE JJAHHBIE.

PykoBonuTenb Mo COrIacCOBaHUIO CO CTYJAEHTOM MOKET BbIJAATh 3aJaHUE,
KOTOPOE IO CI0KHOCTH 3KBUBAJIEHTHO TUIIOBOMY 3a/IaHUIO.

O0Bem KypcoBoii padoThI

Pe3ynbTaThl BBIMOJHEHUS] KYpCOBOM palOOThl MPEACTABISIOTCS B BUIE
MOSICHUTENIBHOM 3anmucku ooseMoMm 35...70 muctoB dhopmara A4 u rpaduueckoro
Marepuana oobemom 2 nucta popmata Al (4 nucta popmarta A2).

PabGora Hax KypcoBoii padoToii



Pabota Haj KypcoBoil pabOTOM BKIIOYAET CIETYIOIIME TaIbI:

Iman 1. TexXHOJIOrnYEeCKU . dopMHUpOBaHUE MapIIpyTHOIO
TEXHOJIOTUYECKOTO  TpoIlecca, OMpeAeieHue COocTaBa  oOmepaiui, BbIOOP
TEXHOJIOTUYECKOW OCHACTKU U UHCTPYMEHTA.

Ha nanHoMm »Tame BbIOMpaeTCsi 3aroToBKa, pa3padaThiBaeTCs MapHIPYTHBIN
TEXHOJIOTUYECKUI TIPOIIECC, OMPEIENIIETCS COCTaB ONepalui.

[enpro 3Tana sgBISIETCS ONpPENEICHUE TUMAa OCHOBHOTO TEXHOJIOTHYECKOTO
o0Oopy/loBaHUs, PEKUMOB O0OpaOOTKH, HOPM IITYYHOTO BpPEMEHHU, NEpPEUHS
TEXHOJIOTUYECKOW OCHACTKU U UHCTPYMEHTA.

Oman 2. PacyeT KoIMYECTBA MOTPEOHOTO OCHOBHOTO TEXHOJIOTUYECKOTO
obopynoBanusi. Ha ocHOBaHUM MOJYyYEHHBIX B PE3yIbTaTe BBIMOIHEHUS dTana |
HOPM  BpPEMEHHM  ONpEAeNSIeTCs  KOJHMYECTBO  MOTPEOHOr0  OCHOBHOIO
TEXHOJIOTUYECKOTO OOOPY/IOBaHUSI HUCXOJSl W3 TOJOBOM MPOTpaMMbl BBIMYyCKa
JEeTaJIe.

Oman 3. Bb1O0Op MPOMBIIIJIEHHOTO po0OoTa ISl 3arpy3ku 00OpynOBaHUS U
pazpaboTka mranupoBouHor cxembl PTK.

[lepen mpoOEKTHUPOBAHMEM M3YYalOT THUIOBBIE CXEMbl  pPa3MEIICHUS
obopynoBanusi u TuUnoBble CTpykTypbl PTK nmmga pasnuusbix  orpaciei
MPOMBINLJIEHHOCTU. 3aTeM BBIOMPAIOT TpeOyeMblid TUIIOpa3MeEpP TaKTOBOTO CTOJIA U
MPUCTYIAIOT K MPOEKTUPOBAHUIO KOMIOHOBOUHOU cxeMbl PTK.

Iman 4. Pazpabotka nuxnorpammsl padotsl PTK. Ilepen npoexktrupoBanueM
M3Y4Yal0T TUMOBBIE LHUKIOTPAMMbl PaObOTHl POOOTU3UPOBAHHBIX TEXHOJOTUYECKUX
KOMIUIEKCOB ~ MEXaHWueckod oOpaboTtku. WM3yuuB wux, pa3pabarbiBaioT
HUKIoOrpaMMy pabotsl crpoektupoBaHHoro PTK, ompeaenstor IauTeabHOCTH
OTJICJIbHBIX TEPEXOJIOB IHKJIAa U OOIIYI0 MPOJOKUTEIBHOCTh IUKIA 00paboTKU
JTAHHOM JIeTaj I Ha OCHOBAHUU MOJYYEHHBIX B 3Tane 1 HOpM BpeMEHHU.

Pazpabotka uukiorpammel pa6otrel PTK mpoucxogutr mno Kpurepuro

MUHHMMAJIbHOTO BpPEMEHM LUKIa 00paborknm — Ty C 3TOM LENBI0 CTPOUTCA
UKJIOrpamMMa paboTsl ocHOBHBIX 3eMeHTOB PTK: mpomsinnennoro podora (I1P)
u craHkoB. llocnenoBaTenbHOCTh BBIMIOJHEHUSI TPAHCHOPTHBIX —OMeparui
BBHIOMpAETCS C TaKUM pPacdyeToM, 4YTOOBI 3aTpPaTUTh MHUHUMAJIbHOE BpEeMsl Ha
MPOCTOU B OXHUJAHUM 3arpy3Kd WM pPa3rpy3kd CTaHKa, IS KOTOPOTo
OMEpPAIlMOHHOE BpeMsi OoJibllle, TMOCKOJbKY HWMEHHO JTO OOCTOSITEIHCTBO
MO3BOJIIET MUHUMU3UPOBATH Ty,

Iman 5. OnpenerneHne OCHOBHBIX KCIUTyaTallMOHHBIX XapakTtepuctuk PTK.
[IpeaBapuTenbHO MPOBOAUTCS aHAINU3 3aTpaT BPEMEHU IMpU OOCIYKUBAHUU
poOOTOM TpyHIbl OCHOBHOI'O TEXHOJOTHUECKOro 00opynoBanus. OcCyliecTBiIsieTcs
pacueT ko3(duiMeHTa 3arpy3kd IPOMBIILIEHHOIO po00oTa ©U OCHOBHOTO
TEXHOJIOTUYECKOTO0 000PY/I0BaHMUS.

OPOPMJIEHHUE MOSICHUTEJBHOM 3AIIUCKH n
T'PA®UYECKOMH YACTH

OO0beM NOSICHUTEILHOM 3aMMCKH JOJDKEH COCTaBIIATh 35-70 cTpaHuIl
dbopmata A4. OuepeTHOCTH pa3eiIoB CIEAYIONIA:



- TUTYJIBHBIU JIUCT;

- OJIaHK 3aJaHus;

- BBEJICHUE;

- OCHOBHAs 4acTh;

- 3aKJIIOYEHUE;

- Oubnuorpaguyeckuii CucoK;

- IPUIIOKEHUSI.

Bo BBemeHuum  OMKHBI  OBITh  KpPaTKO  OMHUCAaHbl  BO3MOXHOCTH
MIPOMBIILJIEHHBIX POOOTOB U UX POJIb B PA3BUTUHU COBPEMEHHOTO MPOU3BOACTBA. B
3aKJIIOYEHUM JAeTCsl KpaTKas XapakTepucThka paspabdoranHoro PTK u obmactu
€ro npuMeHeHus. B OCHOBHOW 4acTU ONMUCHIBAIOTCSI PACUEThl, NMPECTABICHHBIC B
JAHHBIX METOJIMYECKUX yKazaHusiX. [ paduyeckas 4acTb KypcoBoil pabOThI JOJKHA
coJiepKaTh CIEIYIOIINE MaTeprabl:

- «[InanmpoBka PTK» - muct popmara A2

- "Mopnens mnanupoBku PTK B «kKKOMITAC 3D» — nuct popmata A2;
- "Huxnorpamma padotel PTK" — nuct popmata A2

- "3axBatHoe ycTpoiictBo [1P" — nuct popmara A2



BBEJEHUE

[Tpombiniennsie po6oThl (I1P) HaxoasT Bce Ooliee MMPOKOE MPUMEHEHUE,
3aMeHssl YesioBeKa (MM TOMOTasi eMy) Ha y4acTKaxX C OMAcCHBIMHU, BPEIHBIMH IS
3I0POBBS, TSHKEJIBIMHU WJIM MOHOTOHHBIMH YCJIOBUSIMU TpyJa. OCOOEHHO BaXkKHO TO,
yto [IP MOXXHO TPUMEHATH MJi BBIIOJTHEHUS] pabOT, KOTOpPhlE HAa MOTYT OBITh
MEXaHU3UPOBAHbl WJIM aBTOMAaTU3UPOBAHBI TPAAUIIMOHHBIMU cpeacTBamu. [IP
CO3JAI0T TPEANOCHUIKM IS Tepexojla K KAa4eCTBEHHO HOBOMY YPOBHIO
aBTOMAaTHU3allUd — K CO3JaHUI0 THOKUX aBTOMATHYECKHX MPOU3BOJACTBEHHBIX
CUCTEM, pabOTaIOIIUX C MUHUMAIbHBIM YUYaCTHEM YEJIOBEKa.

B  nmanHOif KypcoBoil paboTe MPOEKTUPYETCS POOOTU3UPOBAHHBIN
TEXHOJIOTUYECKUI KOMIUIEKC JUisi OoO0pabOTKM JieTalield Tuma Tesl BpalleHUs.
[IpousBonutcsi BHIOOP HEOOXOAMMOW MOJENM NPOMBIIUIEHHOTO po0oTa Mo
IPy30MOJBEMHOCTA M XapaKTepUCTHUKaM padoueid 30HbBI U €ro 3aXBaTHOIO
YCTPOMCTBA, HEOOXOAMMOTO [l BBINOJHEHUS TpeOyeMbIX MaHUMYJANUN ¢
3aIaHHOM TOYHOCTHIO. Pa3zpabarbiBaeTcsi palMoHalIbHAs TUIAHUPOBOYHASI CXEMa
PTK wu wuccrnenyercs UMK €ro paboOThl € TOYKH 3pEHUS MaKCUMalbHOMU

MMPOU3BOAUTCIIBHOCTH K HAJACKHOCTH.



1. TexHojoruueckasi 4acThb
1.1 Onucanue A€Taj/in, 3aroTOBKH H MaT€pHaJJIa

B kauecTBe 3a1aHust ObLT BbIAAH ACKK3 Aetanu. OH NpUBEJIeH Ha pUCYHKeE 1.
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Pucynok 1 — Dckus neranu
Marepuan 3aroTOBKM — aJqlOMUHUEBBIN criaB AJI2. J{ng nerane JaHHOTO
TUIA UCXOJHON OOBIYHO SIBISIETCS JIUTasl 3aroToBKa. [Ipumyck JAuTO#M 3aroTOBKH

MIPUMEM PaBHBIM 2 MM Ha CTOPOHY. DCKHW3 3arOTOBKH NPUBEJICH HA PUCYHKE 2.
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PrucyHOk 2 — DcKu3 3aroTOBKH
IIpuBenemM OCHOBHBIE CBOWMCTBA MaTepHuaia, UCIOJIb3yeMOTO ISl 3arOTOBKH.
Onu motpeOyroTcs jaajiee Uisl pacyeTa pEKMMOB PE3aHUs, TaK KaK HUX pacyer

MPOU3BOAUTCS B 3aBUCUMOCTH OT TBEPJIOCTH MaTepruayia (pUCyHOK 15).



Matepuan AJI2 OTHOCUTCS K JIMTEWHBIM AJTIOMUHUEBBIM CIlaBaM. JlaHHBIN
CIUIaB OTHOCHUTCS K CHJIYMHHaM, UMEET XOPOILIYI0 KOPPO3UWHYHO CTOMKOCTb, a
TaK)X€ MOBBIIICHHBIN ypOBEHb JUTEHHBIX U MEXaHUYECKUX CBOMCTB. IIMOTHOCTH
MaTepuana coctaBiser 2,65 r/em’. ITo geiictByrommum cragnapram TOCT 1583-93
craB AJI2 copepxut 10 90% amomMuHMS, JTETUPYEMOTO KPEMHUEM, COAEPKAHUE
KOTOporo Haxoautcs B npeaenax ot 10 o 13% [1].

Teepmocts cmumasa AJI2 mo bpummemo: HB10"' =55 MIla, mpemen
KPAaTKOBPEMEHHOUN MPOYHOCTHU: 0, =160—-170 MIla.

CwiymMHHBI, K KOTOPBIM OTHOCHTCS  alIOMMHHEBBIM cmiaB  AJI2
CpPaBHUTEIBHO JIETKO 00pa0aThIBAIOTCS pe3aHUEM. OJTH MaTepuaibl MOTYT
00pabaThIBaThCsl CTAHAAPTHBIM HHCTPYMEHTOM OOIIEro MPUMEHEHHs, HO eCliu
TpeOyeTcsi MOBBICUTh CKOPOCTh U KAYECTBO 00paOOTKH, HEOOXOAMMO MPUMEHSTH
CIIeLIMATU3UPOBAHHBIN UHCTPYMEHT [1].

1.2 Bbi0op 3aroTOBKH U pacyeT ee Macchl

PacueT Maccel 3arotoBku ObLT BEITIONHEH B cucteMe «Kommac-3D».

s aToro Obina moctpoeHa 3D mMomens 3arotoBku. OHa M300pakeHa Ha

pUCYyHKE 3.

Pucynok 3 - 3D-monenb 3aroToBKU
Jlns ompeneneHuss Macchbl U JIPYTHE TEOMETPUUECKUX XapaKTEPUCTHUK
3arotoBku B cucteme Kommac-3D HeoOxoamMo 3amath MaTepuaia. Matepuaiom

3arOTOBKHU SIBJISIETCA AJITIOMUHUEBBIN cruias AJI2.



Jlns BeIOOpa maTepuaia 3aroTOBKH HEOOXOJIWMO COBEPIUIUTDH CIEAYIONIUE
NEUCTBUA: TIEPEUTH B OKHO «/lepeBO MoJenn» W HaXaTh MPABOM KHOMKOMW IO

NyHKTY «JleTanb» (pucyHoK 4).
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Pucynok 4 — OkHo «JlepeBo Mmoaenu»

JIns  ompeneneHuss ~ MacChl  3arOTOBKM  MCIIOJB3YIOTCSI ~ MAacCOBO-
LeHTpOBOUHbIE Xxapaktepuctuku (MIX) wmoxenu. [l ux onpexaencHus
HE0OX0oquMO B TMyHKTe «JleTanb» BbIOpaTh BkIaAKy «CBOMCTBa Moaenn» W B
MaHeIu CBOMCTB BO BKIAsKe «Ilapamerpsr MLX» HaxaTh MEpBYIO ClIEBA KIABUIY
«BpiOpaTh MaTepuan M3 CIUCKa», W3 KOTOPOrO BHIOPATh COOTBETCTBYIOIIMIT
3agaHu0 Martepuaid. B ngaHHOM ciydae 310 amoMuHUEBBIN ciuiaB AJI2. OkHO

BbIOOpa MaTepHalia 3arOTOBKU IPUBEIAEHO HA PUCYHKE .

MNnorHocTE Marepuanos
\ﬁ/ll/ @ ~MaTtepHan
-- Crank ;I
Ceoictso Sraqerme T
OBozHaverie. . =) AMHIMMHHEBLIE CMNZEL!
MnomHocTe, r... 0.0027 -~ A0 TOCT 4754-97
Crane wipko... <~ i1 TOCT 4764-97
Usetwrpico .. | ARSI - AL TOCT 4784-97
Yron wipieo... 45 - 16 FOCT 4754-97
Zé - ARG TOCT 4784-97
& _nnas AN2 TOCT 15
x - Cnnae ANG FOCT 1583-93
- BMr2 TOCT 4784-97
- ANrG FOCT 4764-97
- B950Y TOCT 4734-97
T, Froa=en LI
Crocof onpepenequs ML @ | Matepuan << | Macea, r | 254.4551 || MepecuuTaTte MLX MAOTHOCTE P.GS rjcn3
¥ cpoiicTea &I‘Iapanewbl MLIX oK | Ormena T — |

PucyHnok 5 — Bei6op maTepualia 3aroToBKU
Jlnst Toro, 4ToOBl y3HATh MapaMeTphbl 3aroTOBKHM BO BkJIajke «IlapameTpsl

MIIX» HeoObxoaumo Haxath kHONKY «[lepecuurars MIIX». B pe3ynbraTe ObLIO
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IIOJIy4YEHO OKHO C pe3ylbTaTaMH pacuera napameTpoB MIIX, npuBeneHHoe Ha

pHUCYHKE 6.
Hudropmaumun o x
dain  Pepaktop
____________________________________________________________ "
Jara 29.09.201&
OoRyVMEeHT
IeTans
SamaHHHe napaMeTpH
HMarepman Ten Comas AJIZ TOCT 1583-93
IlmoTHOCTE MaTepHana Ten Eo =0.002650 p/rma3

PacueTHHE NapaMeTpH (Tefla M KOMIOHEeHTH)

Macca M= 263.383332 1
IInmomank 5 = 176l1l1. 768667 M2
OBEeM V = 99393.710218 rm3
IlesTp Maceo Xo = 0.000000 pm4

Yo = 0.000000 rms

Ze = 15.737341 rm

1 il | b

PucyHnok 6 — Pe3ynpTaThl pacyeTa Macchl 3arOTOBKU
B pe3ynbTaTte Macca 3arotroBku coctaBuia 263,4 r.
Taxxke OBUTIO MPOU3BEIEHO MOCTPOCHHE TpexMepHOU monenu aeranu. OHa

MPUBEJECHA HA PUCYHKE 7.

Pucynok 7 — 3D mozaens neranu
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1.3 Bb10op TEXHOI0rHYeCKOr0 000PY/10BAHUA U OCHACTKH

Ilox TEXHOJIOrMYECKONW OCHACTKOM MOHHMAETC COBOKYIHOCTH YCTPOWCTB,
oOecrnieunBarOImKUX 0a3MpPOBAHUE M 3aKPEIJICHHE 3arOTOBKM Ha padoueil Mo3uiuu
TEXHOJIOTUYECKOTO 000PYI0BAHUSI.

JInsi monydeHusi OCHOBHOTO BpeMEHHM OOpaOOTKH JAeTaliu HeoOXOIuMO
pa3paboTaTh yrpasisionlyto nporpammy B cucreme SprutCAM. [losTomy BbIGOD
CTaHKa OCYIIECTBIISUICS U3 OWUOTMOTEKHM CTAaHKOB MMEIIIUXCS B CHCTEME
SprutCAM. U3 npencraBieHHbIX B Oubnnoreke cucrembl SprutCAM cTaHKOB B
KaduecTBe o00OpabaThiBaloOmIero OOOpPYAOBaHMS, HAa KOTOPOM MOXHO TIOJYYUTh
3aIaHHYI0 JIeTajlb C 3aJaHHbIM KaueCTBOM U pa3MepaMu, BbIOMpaeM TOKapHO-
dpezepubiii ctanok ¢ UIIY mapku EMCO momenun MAXXTURN 65. JlaHHbIH
CTAHOK SIBIISIETCSI YHUBEPCAJIbHBIM TOKAPHBIM IIEHTPOM ISl KOMIUIEKCHOM

00paboTku 3aroToBoK. OKHO BBIOOpA CTaHKa MPUBEJICHO HA PUCYHKE 7.

‘< Cranok: MaxTumBs. MNapametpei @

s"rraHoBKw] CTaHKu |,.Cl,aHHh|e no}lbsosa'rem]

Search ® ] onucanue

Machine name = + | |E4& Hanagka

laxTurng5s '@ Croitka Uny
Mikron VCEBOO Pro [3-axis) [+ ef CeHa WHCTPYMEHTA
Mari Seiki NL 2500 ngdop,enupoaamte & Bokee
Maori Seiki NT 4250 ] CHCTEMHBIE YCTAHOBKW
Partner [ —=TapameTpel COCTORHNA CTAHK
Po Ly Gim Mini-88Y CNC Lathe with ¥ axis f; CTaHuHa
sSlovtos f‘Hananoqu\e pazmepkl
Slovtos 3-x KO OPAMHETHEIA
Staubli RX170HSM-HE-WS
VHT 800

TokapHO-BpesepHbIR CTAHOK

m

TokapHO-ppesepHeIli CTAHOK (2 PEBONSEEDHE...
TokapHeIi [XY)

TokapHeif ZX

TokapHblil € IPOTHBOWNWHAENEM

[l m 3

EvBanoTeka (TaHKOE ] [Emémo'rekm HHCTPYMEHTOE

Mo ymonyaHue da OTmeHa Cnpaeka

Pucynok 7 — OkHo BeiOOpa cTanka B cucteme SprutCAM

OOuuit BUJI cTaHKa MPUBEJICH HA PUCYHKE 8.
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Pucynok 8 — Tokapnsriit nentp EMCO MAXXTURN 65

OcCHOBHbBIE XapaKTEpPUCTUKU CTaHKA B3SThI U3 Opourtopsl [3], npuBeAeHHOM

Ha odurmanbHOM caiite ero miroroButens [2].Ctanok EMCO MAXXTURN 65

umeetr cucremy UIIY Fanuc-31iB, ochHamieHn 12-mo3uliMOHHONW PEBOIBBEPHOMN

TOJIOBKOW C MPUBOJHBIM HHCTPYMEHTOM, a TaKXKE€ HUMEET YIPaBISIEMYIO OCh Y.

OcnoBuble xapaktepuctnku ctanka EMCO MAXXTURN 65 npuBenceHsl B

tabmaune 1.

Tabmuma 1 — OcuoBubie xapakrepuctuku ctanka EMCO MAXXTURN 65

MaxkcumanbHbId THaMETP TOUYCHHUS 500 MM
MakcuMalibHast JJIMHA AeTaIH 550 mMm
Haubonpmmit auaMerp getanu HajJl CTAaHUHOU 610 MM
HauOonpmuii quaMerp qetaiu HaJ| cajJa3KaMu 360 MM
MaxkcumanbHbIid THaMeTp MPYTKOBOW 3arOTOBKHU 65 MM
Jlnnna xona o ocu X 260 MM
JlnvnHa xona 1o ocu Z 610 MM
MakcuMalibHasi CKOPOCTh BpallleHUs IIITHHIEIIS 5000 o6/mMuH
MaxkcumanpHas MOIITHOCTB ITPUBOJA 29 kBt
MaxkCcUMaJIbHBIN KPYTAIIUH MOMEHT 250 Hm
JlnameTp oTBepCTUS IITUHAECIIA 73 MM
CxopocTb OBICTPOTO X07a 0cH X 30 m/MuH
CxopocCTh OBICTPOTO XO7a OCH Z 40 m/MuH
Uucno UHCTPYMEHTANIBHBIX THE3]T PEBOJIBBEPHOM 12
TOJIOBKU
MakcuManbHOE KOJIMYECTBO MPUBOIHOTO 12
WHCTPYMEHTA
MakcuMainbHasi CKOPOCTh BpallleHuUsl MPUBOHOTO 5000 06/ M
WHCTPYMEHTA
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[Tpogomkenue TadbauIs! 1

MakcuManpHas MOITHOCTD MPUBOJA 6,7 kBt

[TorpenHoCTh MO3UITMOHUPOBAHUS IO OCSIM
X/Y/Z 3,5/ 3,5/ 4 Mmxm

Cranok EMCO MAXXTURN 65 ocnHamieH ObicTpoi 12-MO3UIIMOHHOM
PEBOJIBBEPHOW TOJIOBKOM C CEpBONPUBOAOM sl UHCTpymMeHTOB VDI40. Bcee
rHE3/1a MOTYT JepKaTh MHCTPYMEHT IJisi CBEpJICHMs, (pe3epoBaHUs] U HAPE3KU
pe3BLOBI.

Tak kak OTHOIIEHWE NJIMHBI JETalu K ee AuaMerpy L/D=44/74=0.59<4,
KpEIUIEHHE MPOU3BOJUTCS B TPEXKYJIAUKOBOM CAMOIIEHTPUPYIOIIEM MAaTPOHE IO
I'OCT 2675-80. lnst 3akperuieHusi 3arOoTOBKU ObLI BBIOpaH TPEXKYIauKOBBIN
natpod [13K-200 nuametpom 200 MM ¢ IpSAMBIMU U OOPATHBIMH KYJIaUKaAMHU.

1.4 Pa3zpaboTka onepanoHHON TeXHOJOTHH

[TIpoektupoBanue TtexHonornueckoro mnpouecca (TII) ocymectBusiercs ¢
LENbI0 TMOJIY4YeHUS WCXOJHBIX JaHHBIX [JJi1 CO3JaHus POOOTU3UPOBAHHOIO
TexHonorundeckoro komiuiekca (PTK).

TexHonmornveckuid mpolecc pa3pabaThiBaeTcsi € Y4YETOM OCHOBHBIX U
BCIIOMOTaTEIbHBIX ONEpallfii, B TOM YHCJIE ONepalnii HaIaK1 U MepeHana K.

TexHomOrMYEeCKU MpOIEecC MOTYyYeHUs JeTadd COCTOUT W3 OMepallui,
BBITIOJIHSIOMKMXCST 32 JBa ycTaHoBa. CIHCOK oOmepanuii TEeXHOJIOTHYECKOIo
npoiiecca mpuBesieM B Taduuiie 2.

Tabmuua 2 — Cnucok onepanuii TII nonyuenus neranu

Ne onepanun \ Ha3Banne onepanun

IlepBeIil yCcTaHOB

[

IMoapeska Topia Ha D70

\&}

Hapyxuoe touenue ¥B74 no B70

(O8]

Touenue dacku na @70

Bropoit ycranos

IToxapeska Topua g0 P44

Touenue dacku na @70

IToapeska Topia P40

PacraunBanme orBeperust 316 mo B320

Hapyxuoe Touenue B340

O |0 ||| n|h~

Touenue dacku na B340

14




JImd  TMOATOTOBKM  yHOpaBISIOMIEW Mporpammsl 1 craHka ¢ YIIY
OCYIIECTBUM BBIOOD HMHCTPYMEHTa W pacueT PEKUMOB pe3aHus IS KaKIou
omepaly TEXHOJIOTHYECKOro mpoliecca NoJy4eHus JeTau.

1.5 IloxOop pexyniero HHCTPYMEHTA U PacyeT PeKUMOB Pe3aHus

B Ka4yecTBe PEeXKYIIETro MHCTPYMEHTA BBIOEpEM pexymme
HelepeTauynBaeMble TUIACTUHBI U JepkaBku U3 Katanora ¢upMbl Sandvik
Coromant [4]. BeiOOp UMEHHO 3TOr0 MHCTpYMEHTa OOOCHOBAaH TE€M, YTO JIaHHAs
dbupma sBISETCS BEAYIIMM MPOU3BOJMUTENIEM PEXKYIIET0 WHCTPYMEHTa U
MHCTPYMEHTAJIbHOW OCHACTKH, a TaKXke NpeasiaraeT IIUPOKUUA acCCOPTUMEHT
CMEHHBIX IJIACTUH C OOJIBIIMM CIEKTPOM I€OMETPUU U CIUIABOB JJISI BCEX BUIOB
TOKapHOU U Ppe3epHoil 00pabOTKU eTanel U3 pa3IudHbIX MaTepUAIIOB.

Jlns monpbopa pexyllero HHCTPYMEHTa M pacyeTa pEeKHUMOB pe3aHus
ucnonszyercss  cnpaBoyHuk 1o  uHCTpyMeHTy  CoroPlus®  ToolGuide,
MPUBEJICHHBIA Ha OQUIMAIBHOM CalTe H3rOTOBUTENS MHCTpyMEHTOB Sandvik
Coromant [5].

[Ipu ucnonn3zoBanuu crnpaBounnka ToolGuide HeoOxoauMO TepedTH Ha

caut http:// www.sandvik.coromant.com/ru-ru/products/coroplus-toolguide, roe B

BEpXHEM OKHE YyKa3aTb HAcTpouku si3pika — (Tekymmit s3bIk-pycckuit). OKHO
HACTPOWKH MPUBEICHO HA PUCYHKE 9.

Jns Bxoma B copaBoyHUK 10 HHCTpyMeHTY CoroPlus® ToolGuide
HeoOXoquMo HaxaTh KHONKYy «Bxon B ToolGuide», pacnonoxeHHyH Hal
onucanueM OcHOBHbIX (GyHKIUN ToolGuide. B pesynbrate OTKpBIBa€TCS OKHO,
n3o0paxeHHoe Ha pucyHke 10.

Ha nepBom mare cuctema ToolGuide npennaraer BeiOpaTh TN J€Talu, s
KOTOpOU OyJieT mo10UpaThCsi MHCTPYMEHT U PACCUUTHIBATHCS PEKUMBI pe3anus. B
JTAHHOM CJIy4ae JeTallb MPEeJICTaBISIET COOOM Tello BpalleHus, MO3TOMY BbIOMpaeM

THUIT ACTaJIN <<CHMMCTquHaH Bpalgaromasaca».
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# | ® www.sandvik.coromant.com/ru-ru/products/coroplus-toolguide

we cuctey/PerucTpauun ™ (0) items.

CnpaBo4YHUK MO MHCTPYMEHTY
CoroPlus® ToolGuide

BbiCTPbIE 1 TOUHbIE PEKOMEHAALIMM 110 BbIGOPY MHCTPYMEHTa

PaGora uepes UnTepuer

Boitrit 5 ToolGuide:

Pucynok 9 — OKHO HACTPOWKH A3bIKa CIIPaBOYHUKA 1O UHCTPYMEHTY CoroPlus®

ToolGuide

! | @ toolguide sandvik.coromant.com/TouchTime/Coromant?ProductArea=CLAK%%2BvS8LRMdMej Tpez5Yg%3D%3D&Language=4)GheFzmcYsodGAUVU c3Uw3D%3D& UnitSystem =eWp) OfQyZGdifwlL 7TJuRCQ%3D%3D&ToolSelectorl

ToolGuide™ Moucrankn | [] Mobunesaseepcus | @ Pycckuii

&

QbnacTe NpyMeHeHnsa ‘

OMEPALIMS

ENO)

K
M[N MATEPWAN

Hespawatowasca

<>

CUMMETPHUHER
BpawaRWancA

Pucynok 10 — OkHo cripaBouHuka 1o HHCTpyMeHTY CoroPlus® ToolGuide
Ha Btopom miare (pucynok 11) BbeiOMpaeTcss BuJ TOKapHOM 00pabOTKU
(HapyxHass 00paboTka, BHYTpeHHsia 00paboTka, Hape3aHue pe3bObl U T.4.) B
3aBUCUMOCTH OT THIMA JACTAIM BHIOMPAETCS COOTBETCTBYIONIWN BHJI OIEPAIUU.
Ilocne BbIOOpa BHJAa TOKapHOM  0OpPaOOTKM  OCYIIECTBISIETCS  BBIOOP
oOpabatbiBaeMoil moBepxXHOCTH. llpumep oOKHa [ HapyXKHOM TOKapHOMU

00paboTku n300pakeH Ha pucyHke 12.
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@ toolguidesandvik.coromant.com/TouchTime/Coromant?ProductArea=CLAK%2BvS8LRMdMejTpez5Yg%3D%3D&Language=4)GheFzmcYsodGAUVUC3 Uw%3 D%3D&UnitSystem=eW pJOfQyZGdifwL7TJURCQ%3D%3D&ToolSelectorMoade=

I ToolGuide™ T r—

Bl O6nacts npuMeHeHna 9

CUMMETPUYHAA
ONEPAUNA
@ )

~a
K
MIN  MATEPUAN

HapysHan o6paoTka

OTBepcTvie & feTam
BpalieHmA

epesee et

OTpeaka n o6paoTka
KaHaBoK

BHyTpenHHAR o6patoTka

Pucynok 11 — OxHo BeIOOpa BUIa TOKapHOM onepanuu

@ toolguide.sandvik.coromant.com/TouchTime/Coromant?ProductArea=CLAK%2BvS8LRMdMejTpez5Yg%3D%3D8Language=4)GheFzmcYsodGAUVUC3 Uw3%3 D%3D& UnitSystem =eWpJ OfQyZGdifwL 7TJuRCQ%3D %3 D& ToolSelectorM

I ToolGuide™ ramer | [] Mofwnuwan sepona | @ Pyociu

SANDVIK

Sl 06nacTs MPUMEHEHKA

CUMMETPUYHARA
OMEPALIMS
Ll LETANB BP/ cs HAPYXXHASl OBPABOTKA

MATEPUAN

B O]

LwnnwHapuyeckan
TOBEPXHOCTb CYCTYNOM

TlonyuuT peayniTatbi

Iﬂﬂ

CnoxHonpodunbHan
NOBEPXHOCTD )
OfpaGoTka Topua npyTka
Lununapudeckas
NOBEPXHOCTL

Pucynok 12 — OxHo BpIOOpa 00pabaThiBa€MON TOBEPXHOCTH

B pesynbrare BbIOOpa THUMa 0OpabaThiBa€MOW MOBEPXHOCTH MOSBISIETCS

OKHO, U300pakeHHOE Ha pucyHke 13. B 1aHHOM OKHE MpPUBEAEHBI TPU OCHOBHBIX

IIyHKTa — BBIOOp MaTepualia, BHIOOp CTaHKA M 3aJaHue apaMeTpoB 00pabOTKH.

Br16op MaTepuaia 3aroTOBKHU OCYIIECTBIISIETCS Ha)XKaTHEM

COOTBETCTBYIOLLEIO0 MyHKTa. BbIOOp Martepuana 3aroTOBKM BBIIOJIHSETCS IO

IIECTH IPYIIAM B COOTBETCTBUHU cO cTanaapTom ISO 513:
ISO P — Crans.
ISO M — Hepxageromias ctaib.
ISO K — Yyrys.

ISO N - IIBeTHBIE METAILIBI.
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ISO S - JKaponpouHbi€ CILIABHI.

ISO H — Marepuainsl BBICOKOW TBEPAOCTH.

@ toolguide.sandvik.coromant.com/TouchTime/Coromant?ProductArea=CLAK%2BvS8LRMdMejTpez5Y g%3D%3D&Language=4)GheFzmcYsod GAUVUC3 Uw33D%3D&UnitSystem=eWpJ OfQyZGditwL 7TIURCQ%3!

] ToolGuide™ MowcTanar | [] MoSunsran sepons

SANDVIK

[E] 0O6nacTs npumeterna 1% onucarne o

YCnoBHA pesaHus
Yenoaus Cocrosnue W 3aroToBKM = CrabunoHOCTS Kpennewys
LIn#HADWYECKaR MOSEpXHOCTE . pep
06paGoTkA  MpeBaPUTENLHO 0BPAGOTAHHAR XOpOWaR CTABUNBHOCTD
— pesanue
@ GUEEERmEEEED .
cTans 06paBaTLIEAEMbIi AMaMeT Xz
MIN - oop: A P I 26 | mm =
P21ZAN =175HB oS
0BpatoTakksiil AMameTp I 20| mm |23
TokapHbIii CTaHOK 03 - CpepH. oI
& 25w, 2000 1/min e ~
ey 0BpaBaTsiBaEMan AnMHa I 50| mm
LM
DMs: DME WepoxoeaTocTb Ra 8 A
46mm 40mm pm
MPOAOLHOM HANPAENEHHM
L RRA RRA
50 mm He yerakoaneno
Ewe. v
MonyuwTs peaynsTatsl
Mai 4acToTa Bpalesma femin
RPMIX
Maix KpyTAUMIl MOMEHT .
MCX
Wenonkesue
s Mpasoe

Pucynok 13 — Pe3ynbrat BeIOOpa 00pabaThiBa€MOi MOBEPXHOCTH
Takske npu BeIOOpE MaTepuasna yYUTHIBAIOTCS €r0 CBOMCTBA, MPUBEJACHHBIE B
nyHkTe 1.1, a UMEHHO TBEpJIOCTh U XUMHUYecKkui coctaB. OKHO BbIOOpa MaTepuasa
3aroTOBKH IPECTAaBICHO Ha pucyHke 14. IIpu HaxkaTuyu Ha 3HAYEHUE TBEPAOCTH
MOKHO BBECTH CBOE€ 3HaueHHWE TBepaocTu 1o bpunuento (HB) B cooTBeTcTBHU CO

CBOMCTBaMU 3aJJaHHOI'O MaTepHaia.

3D%3D&Language=4)GheFzmcYsodGAUvUc3Uw%3D%3 D& UnitSystem=eWpJOfQyZGdifwl 7TJuRCQ%3D%3D8&To

@ toolguide.sandvik.coromant.com/TouchTime/Coromant?ProductArea=CLAK%2BvSBLRMdMe;

] ToolGuide™ B9 Monoranan | [] MoSwnssmnsepona | @ Pycownt | I mm

SANDVIK
7]

12l 06nacTs npUMeHeRHsA 1% onvicanve

Q E 1-7m27 £ >

@ BoifepuTe MaTEpPHan N0 YMONUAHWID UM HAIMHTE KOHKDETHBIM MATEDUA, NCMIONb3YA HUILTD

LIunMHApUNECKaR MOBEPXHOCTD

Crinag Ha ocHoBe: N
ANOMUHKUA HuakonernpoBaHHas cTanb 175 HB AycTeHUTHanA Hepxasetowas ... 200HB
N13.CAG =55HB — M

ToKaPHbIf CTaHOK 03 - CpeHML

®-25 k. 3000 1/min e N . A
b8 . Cepblit 4yryH 245HB Cnnab Ha OCHOBE antoMUHUA 90 HB

mE #E e

oms onE
46 mm 40 mm
i ARA
Dz Heyeranosnese YKaponpouyHbIit cnnas Ha ocH... ¢ 350 HB CBepx3sakaneHHas cTanb 60 HRC
FonyunTs peaynsTarsi

TepmonnacT 150 HB

Pucynok 14 — OkHo BbIOOpa MaTepHuaia 3aroTOBKU
B cooTrBercTBUM C 3amaHWeM BBIOEpPEM CIUIaB HAa OCHOBE AaJTIOMUHUS U

BBEJIEM €r0 TBEPJIOCTh, KoTOpas paBHa 55 HB (pucynok 15).
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@ toolguide sandvik.coromant.com/TeuchTime/Coromant?ProductArea=CLAK%2BvS8LRMdMejTpez5Yg%3D %3 D&Language=4)GheFzmcYsodGAUVL c3Uw%3D%3D&UnitSystem = eWpJOfQyZGdifwl 7TTJURCQ%3D%3D&ToolSelectorMode =1

ToolGuide™ 9 Moucrauan | [] Mobunuranaepoun | @ Pyccwait | I[E mm

Bl 06nacts npumenenns I Onucanve (]

LlWnHHAp HiECKaR MOREpXHOCTS:

@ BuibepnTe MaTepHan Mo yMONYaHNIC MM HAHANTE KOHKPETHDIA MAaTEPUan, HoNOMb3ys GUILTP

@ Q ﬂ 1-Tus7? < 2
>
K

Cnnas Ha ocHose N

M[N  nonmana HuskoneruposanHas cTans 175 HB AycTeruTHas Hepkaseowan .. 200 HE
N13.CAG =55HB P21ZA M Za
ToxapHbiil CTaHoK 03 - CpeaHi.
® 25 k4. 3000 1/min [ ) .

8 Cepblit uyryH 245HB Cnnas Ha ocHoBe anioMunus @ 55 HB *
K 22CUT N FOKa3aTL BADUEHTDI ... N13.CAG
ows owe
46 mm 40mm
w RRA
0 TEpEETIE YKapONpoUHbIi CNNas Ha ocH... 350 HB CBepxsakanenHan cTanb 60 HRG

TonyuwTs peaynsTathl

Tepmonnact 150 HB

Pucynok 15 — BeiOop maTtepuasna B COOTBETCTBHH C 3aJaHUEM
CnenyromuM marom BbIOMpaeTcss CTaHOK. Ero BBIOOp OCYyIIECTBISAETCS W3
CIIMCKA, KOTOPBIM IOSABISAETCA NPU HaXKaTUM HA NMYHKT MEHIO «CtaHOK». OKHO

BbIOOpA CTaHKa MPUBEJEHO HA pUCyHKe 16.

SANDVIK

I8l 06nacts npumerenns I Onncarue 2]

COEMHEHWE COX  PHCYHOK

Corom
—
LinnnHAprHECKaR MoBepKHOCTS l.q CTaHOK
.7 [

L
0 200kW, 500000 1/min Y
K N : .
MIN . Bee | Her Mempmecie BN fioimoseie BRI
= ToKapHeIif cTaHK 01 - 117 NPOAONBHOD TOYSHNA
& 3.5KW, 10000 1/min ) Capto (PaTHIMHOR LHTOBbIIA Mexaram 1 o)
Toraprii cranox 03 - Cpearn... H - -
44 c10
ToKapHbIi cTaHoK 02 - Manblf (NaTpoH <6°) soe | ver
ows oME .
E 26 A0mm & 11KW, 6000 1/min S PeaLiosan rofoeKa SL (kpeneHme BUHTOM)
i R 2 B o
TIPHIMATHUECK Il XBOCTOBMK
ToxapHbiii crarok 03 - CpepHui (naTpoH 6-127) 8x8 g x Uy T " Fpmx %"
- 25 kW, 3000 1/min iy B ERNETE 12612 Tt 1 1 Uy
HE WY
. 1616 AR T
ToKapHbIif CTaHOK 04 - BONBLON (MaTpoH 12-167) x> |ENEER 32x25 3232
- 37KW,2000 1/min iR 4040 50x50  sce|wer
L}

TokapHbii CTaHOK 05 - OueHs GonbLof (NaTpom 16-
21"

)
w & 45 KW, 1000 1/min L

)

MHorouenegoit crarox 01 - Cpeanmi (natpos 8-

127
l..ﬂ.l oz e

2 18 kW,12000 1/min HE

MoroLeneeoii cTaro 02 - Bonbuwolt (NaTpex 16-

I.a'l Zlnw_mnnnwm )
® 301w, 5000 1/min N
Pucynok 16 — OxHO BbIOOpa cTaHKa
B cootBercTBUM ¢ XapakTepucTUKamMHu BblOpaHHoro crtanka EMCO
MAXXTURN 65 Boioupaem u3 crnucka «Tokaphublil ctaHok 02 — Maunblii», Tak Kak
OH HauboJIee CXOJIEH M0 XapaKTEPUCTUKAM C BBIOpaHHBIM PEaTbHBIM CTAHKOM.

[locne BbIOOpa cTaHKa OCYILIECTBISIETCS BBOJ 3HA4€HUN 0OpabaThiBaeMOM

noBepxHocTH. OKHO BBOJ/Ia MapamMeTpoB 00pabOTKU MPUBEAECHO HA pUCYHKE 17.
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® toolguide.sandvik.coromant.com/TouchTime/Coromant?ProductArea=CLAK%2BVS8LR
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Z
£
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E
3
o

MonyuuTs peaynbrars:

Pucynok 17 — OxHO BBOJ1a mapaMeTpoOB 00pabOTKH

B xayecTBe UCXOAHBIX JAHHBIX B JAHHOM OKHE 3a]1a€TCsl:

— OCHOBHBIC TTapaMeTphbl 00Pa0OTKHU: 3HAUECHHE 00padaThIBAEMOTro (IMaMETp
oOpabaTbiBaeMOil 4YacTU 3aroToBKHM) U OOpabOTaHHOTO JHUAMETPOB (AMAMETP
oOpabaTbiBaeMOil 4YacTW JeTaiu); IIupuHa oO0paboTku (TIyOMHA pe3aHus);
3HAYEHHUE IIEPOXOBATOCTU OOpPa0OTAaHHON MOBEPXHOCTU (BO3MOXKHO BBEJICHUE
3HaueHu Rz u Ra npu HaxkaTun Ha Ha3BaHUE MapaMeTpa);

— COCTOSIHME IOBEPXHOCTH 3arOTOBKH (MpeaBapUTENbHO 0OpaboTaHHas,
JIeTKasi KOpKa, TOJICTast KOpKa);

— yCIIOBHSI pe3aHusl (HEMPEePhIBHOE WK C MEPEMEHHOM TITyONHOM pe3anus);

— CTaOWUJBHOCTh KpPEIUIeHUs 3aroTOBKHU (MPEBOCXOJHAsA, XOpollas,
YAOBJIETBOPUTEIBHAS ).

JInsi BBIOJNIHEHUSI MOA0Opa MHCTPYMEHTA U pacuera pPexXUMOB pe3aHus
HEeoOXomMMO HaxaTh KHONKY «llomyunts pesymbTarhl». B pesynbrare
BBITIOJIHEHUSL pacueTa MOSABISETCS OKHO PE3ylbTaTOB IMOJ00pa MHCTPYMEHTA U
PEXKUMOB pe3aHusi, n300paKeHHOEe Ha pucyHke 18.

B nanHoM okHe Bce naHHbIE pa30oUTHI Ha 4 KOJIOHKU. B mepBoil ykazaHbl
BBEJICHHBIC JIJIsl pacueTa MmapaMeTpbl, BEIOpaHHBIA MaTepuan u cTaHok. Bo BTopoit
KOJIOHKE YKa3aHbl CBEJEHUS O PEXKYIIEM HHCTPYMEHTE, KOTOpBIM Haumboliee
s ekTrBeH U SBIAETCS ONTHUMANbHBIM ISl 3aJaHHOM omepanuu. B TpeTheit
KOJIOHKE YKa3aHbl PEXUMBl pPE3aHUsl, PACCUUTAHHBIE HUCXOAS U3 MOJ00PaHHOTO

WHCTPYMEHTA W BBEJICHHBIX MapaMeTpoB. B 4YeTBEpTON KOJIOHKE IPUBEIICHBI
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JIpyrue BO3MOXHBIE BapUAHThl MHCTPYMEHTOB, 00pabOTKa KOTOPHIMU

s PekTrBHA, YEM yKa3aHHBIM BO BTOPOIl KOJOHKE HHCTPYMEHTOM.
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Pucynok 18 — OkHO pe3yiabTaToB MOJ00pa HHCTPYMEHTA U PEKUMOB PE3aHUS

JIns moiydeHus XapaKTEpPUCTUK IUIACTUHBI HEOOXOJMMO HakaTh Ha
MapKUpPOBKY IIacTUHBL. OKHO C XapaKTEpUCTUKAMHU IUIACTUHBI TMPUBEICHO Ha
pucynke 19. To ke camoe MOXHO MPOAENaTh W JJs MOJYYEHUS] XAPAKTEPUCTUK
JEP>KaBKH.

TCGX 1102 08-ALH10

Pexyuan nnscTika CoroTum@ 107 ans Touskua
MnacTida | MOAXGARLUAE UHCTRYMEHTS (134)
B anenyer 4 o0 £rA npYBSITeS L

:

e
Hanmive kpo
false
.
H10

0 UNCOAT

TCGX 110208-AL H10 Y

ANS g s yran

TCGX 2(1.5)2-AL H10 = 7deg

11001454

Craye sysHeHHOTD W CoroPat
FocTynin s nponasy a7.3

27 1.5 mm{0.5-5)
N 0.3 mm/r{0.15-0.6)
= 2000 m/min{2500-250)

Pucynok 19 — OkHO ¢ xapakTepUCTUKaMH IJIACTUHBI.
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Jl1st monyuyeHus noApoOHON HHPOpPMAITUU O peKUMAX pe3aHus HEe0OXO0IUMO
B KoJoHKe «PexuMbl pe3aHus» HaxaThb KHOMNKY «llompoOnee». B pesynbrare

MOSIBUTCS] OKHO, Harojo0ue n3o0paxxeHHoro Ha pucynke 20.
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Pucynok 20 — OkHO ¢ mapaMeTpaMu peKMMOB PE3aHHs

B pe3ynbTaTe pacuera pexHMMOB pPE3aHHS C TOMOIIBIO CIPABOYHUKA IO
uHctpymeHTy CoroPlus® ToolGuide MOXHO MOAYyYHUTHh CIEAYIONIUE OCHOBHBIC
nmapaMeTpbl: CKOpPOCTh pe3aHus; TMojadya Ha o00poT; TIyOWHAa pe3aHus;
MaKCHUMallbHasl 4acTOTa BpallleHUs LIMUHJIEN; MAaKCUMallbHasi MOIIIHOCTh pe3aHus
U T.J.

B oxne, uzoOpaxkeHHOM Ha pucyHke 20, MOXHO YyBHUIETh 3HAYCHUS
CKOPOCTH pe3aHus U MoJadM JJIsl KaXXJ0ro npoxojaa. B manHom ciydae o6padboTka
BEJETCSA B 2 dTama: MEepBbI MPOXOJ — YepHOBOM (0003HaueH nudpoit 1), BTopoi
MPOXO0]T — YUCTOBOM (0003HaUeH MUDPOH 2).

JI1s KaXa0M orepamuy TeXHOJOTHYECKOro Iporecca 00padOTKH JeTalu B
COOTBETCTBUM C Tabyuilel 2 ObUI OCYHIECTBIEH MOAOOP MHCTPYMEHTA U pacyeT
PEKUMOB pPE3aHUd C NOMOMIBIO CHpaBOYHMKA N0 HHCTpyMeHTY CoroPlus®
ToolGuide, npuBeseHHOr0 Ha O(UIIMATHFHOM CalTe M3TOTOBUTEINSI HHCTPYMEHTOB
Sandvik Coromant [5].

Jlns moapesku Topua BeiOUpaeM pexyiryto miactuny TCGX 16 T3 04-AL
H10 w3 TtBepmoro cmmaBa wmapku HI0 co cuepyrommmu mapamerpamy,

MpuBEeACHHBIMU B Tabnuie 3. /[aHHas 1miacTuHA MpeaHa3HadeHa s 00paboTKu
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AIIOMUHHUEBBIX CIJIAaBOB. B KadecTBe ACPIKABKH MCIIOJB3YCTCSA HNPU3MATHYCCKAA

nepxkaBka s toueHuss STDCR 2020K 16. Ee mapameTpbl Takyke MPUBEICHBI B

tabauue 3.

Tabnuia 3 — OCHOBHBIE TapaMETPhl PEKYIIETO HHCTPYMEHTA ISl MOJAPE3KU

Topua
HanmenoBaHnue nmapamerpa ‘ 3HayeHue
ITnactuna TCGX 16 T3 04-AL HI0
dopma nIacTUHBI T
Marepual njiacTUHbI Cnnas H10
OddextuBHas gnunHa pexymiei kpoMku (LE) 16,098 MM
3agHUH TJIABHBIN yTOJI 7°
TommuHa mmacTuHE! (S) 3,969 Mmm
Pannyc npu Bepmnne (RE) 0,397 mm
Jnametp BmcanHou okpyxHoctu (I1C) 9,525 Mm
HepxaBka STDCR 2020K 16
CeueHue Jiep>KaBKU 20x20 MM
I'J1aBHBIN YroJl B IUIAHE 45°
MakcuMabHBIN BBIIET 21 mMm
JlnmHa 125 mm
QyHKIIMOHAJIbHAS [IUPUHA 21,99 mm
BHenHuil BUI IIIACTUHBI TPUBEAEH HA pUCYHKE 21.
60 e
IC/ : 7/;
- — T
RE ‘ @ e
l— LE—- X

Pucynok 21 — Buemnuii Bug mumactuasl TCGX 16 T3 08-AL H10

JUIsi HapyKHOTO YEpHOBOIO TOYEHHUS BBIOEPEM PpEXKYILYIO IUIACTHHY

CCGX 12 04 08-AL HI0 wm3 tBepmoro cmmaa mapku HI0 ¢ mapamerpamu,

npuBeACHHBIMH B Tabmue 4. B kadecTse

ACPIKaBKH HCIIOJIBb3YCTCA

npusMarndeckas aepxkaska 11 ToueHuss SCLCR 2020K 12. Ee napamertpsl Takxke

MpUBEJICHBI B Ta0IUIIE 4.
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Tabmuia 4 — OCHOBHBIE MapaMeTpbl PEXKYIIEro HHCTPYMEHTa ISt

HApPY>XHOI'O YCPHOBOI'O TOYCHUA

HanmenoBaHnue nmapametpa ‘ 3HayeHue

ITnactuna CCGX 12 04 08-AL H10
dopMa MIaCTUHBI C
Marepual njiacTUHbI Cnnas H10
OddextuBHas gnunHa pexyniei kpoMku (LE) 12,096 MM
3aaHUM TJIABHBIN yTOJI 7°
TonmuHa maacTuHsl (S) 4,763 MM
Pannyc npu Bepmnne (RE) 0,794 Mmm
Jnametp BnmcanHou okpyxHoctu (I1C) 12,7 mm

Hepxaska SCLCR 2020K 12

CeueHue Jiep>KaBKU 20x20 MM
['1aBHBIN yroJl B IJ1aHe 95°
MakcuMaibHbINA BBUICT 21,7 MM
Jlnuna 125 mm
DYyHKIHUOHAJIbHAS IUPUHA 25 MM

BHemHuil BUI IIIACTUHBI TPUBEJECH HA PUCYHKE 22.

ap
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01 02 03 04 05 06

Pucynok 22 — Buemrnnii Bug miactuabl CCGX 12 04 08-AL H10

T
/
—

JIns HApY>KHOTO YHUCTOBOIO TOYEHHUSI BBIOEPEM PEXYIIYIO IUJIACTUHY
CCGX 12 04 04-AL HI0 wm3 tBepmoro cmmaBa mapku HI0 ¢ mapamerpamu,
NMpUBEJICHHBIMK B Tabiuie S5. B kadecTBe JepkaBKM  HMCIOJIB3YETCS
npusMarndeckas aepxkaBka it todeHnss SCLCR 2020K 12, xapakrepuctuku
KOTOPOU MpUBEAECHBI B TAOIHIIE 4.

Tabmuma 5 — OCHOBHBIE MapaMeTpbl PEXKYIIEro HHCTPYMEHTa ISt

HApy>XHOI'O YUCTOBOI'O TOYCHUS

HanmenoBaHnue nmapametpa ‘ 3HayeHue
ITnactuna CCGX 12 04 04-AL H10
dopMa MIaCTUHBI C
Martepual njiacTUHbI Cnnas H10
OddextuBnas gnunHa pexyniei kpoMku (LE) 12,496 MM
3aaHUM TJIABHBIN yTOJI 7°
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[Iponomxenue TabauIbl 5

TonmuHa maacTuHsl (S) 4,763 MM
Pannyc npu Bepmnne (RE) 0,397 mm
Jnametp BmcanHou okpyxHoctu (I1C) 12,7 mm

Jlns pactaumBanus oTBepCTUil OynieM ucnonab3oBath maactuny TCGX 09 02

04-AL H10 u3 tBepmoro cmuaBa mapku H10 ¢ mapameTpamu, NpUBEICHHBIMU B

tabnune 6. B kauecTBe JAep:kaBKU UCTONIb3YETCSl pacTOYHAs OMpaBKa sl TOYCHUS

A12M-STFCR 11, xapakTepuCTUKH KOTOPOU TaKke MPUBE/ICHbI B Ta0muIe 6.

Tabmuma 6

OCHOBHBIE TapaMeTpbl

pacTayMBaHUs OTBEPCTUH

PEXKYIIEr0 HMHCTPYMEHTA IS

HanmeHnoBanue napametpa ‘ 3HayeHHe
ITnactuna TCGX 09 02 04-AL H10
dopma nIacTUHBI T
Martepual njiacTUHbI Cnnas H10
OddexTuBHas gnunHa pexymiei kpoMku (LE) 8,97 MM
3agHUM TJIABHBIN yToJI 7°
Tomnmuaa njaacTuHI (S) 2,381 mm
Pannyc npu Bepmnne (RE) 0,397 mm
Jnametp BrmcanHou okpyxHoctu (I1C) 5,715 mm

Hepxaska A12M-STFCR

11

MunumanbHbii quametp otBepetus (DMINT) 16 MM
Jlnametp kopmyca 12 mm
I'J1aBHBIN YroJl B IUIaHE 91°
Munumanbsabiid BelieT (OHN) 18 Mm
MakcumanbHbiil BeuieT (OHX) 48 MM
Bricota xBocTtoBuka (H) 11 Mmm
Jlnuna (LF) 150 Mmm
OyHKimoHanbHas mupuHa (WF) 9 MM

BuemHuii BHA TIACTHHBI TPUBEACH Ha pUCYHKe 23a. BHemwHudd BUI

Jep>KaBKY MPUBEJICH Ha pucyHke 230.
60

OHN
¥

0

Pucynok 23 — Baemnuii Bua minactuabl TCGX 11 02 04-AL H10 (a) u nepxxaBku

A12M-STFCR 11 (6)
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B pesynbrare mcnosib30BaHUsS cOpaBOYHHKA MO MHCTpyMEHTY CoroPlus®

ToolGuide [5] ObLIM MONy4EHBI PEKUMBI pe3aHUsl ISl BBINOJHEHUS OmNepanui

TCXHOJJIOTMYCCKOI'0 1pomecca ¢ IOpAAKOM, IMIMPUBCACHHBIM B Ta6J'II/II_IC 1.

Pe3ynbTaThl pacuera cBeieHbI B TAOIHILY 7.

Tabnuia 7 — Pe3ynbraTsl pacyeTa pexkMMOB PE3aHUS

HanmenoBanme onepamumn

[TapameTpsl pekMMOB pe3aHUs

1. IToxpeska Topiia Ha B70

CKOPOCTh pe3anusi — 697 m/MuH

nojaya Ha 06opot — 0,283 Mm/00.

riyonHa pe3anus — 1 Mm

MakcuMaiabHass 4yactota Bpamienuss — 3000
00/MuH.

MaKCHMaJIbHasi MOIMHOCTH pe3anusd — 2,01 kBT.

YUCIIO TPOXOJIOB — 2.

2. Hapyxuoe Touenue P74 no
@70

CKOpOCTh pe3anusi — 660 m/MuH

nojaya Ha obopot — 0,3 Mm/00.

YHUCIIO TPOXOJ0B — |

rJyOMHA pe3aHus — 2 MM

MakcuMaiabHass 4yactota Bpamenuss — 3000
00/MuH.

MAaKCHMaJIbHasi MOITHOCTH pe3anus — 3,75 kBt

3. Touenne dacku Ha P70 MM

CKOpPOCTh pe3anus — 641 m/MuH

nojaya Ha obopot — 0,3 Mm/00.

riyonHa pe3anus — 1 Mm

MakcuMaiabHass 4yactota Bpamienuss — 3000
00/MUH

MAaKCHMaJIbHasl MOIMHOCTH pe3anus — 1,9 kBt

4. Ioxpeska Topua 10 P44:

CKOPOCTh pe3anust — 660 m/MuH

nojaya Ha o6opot — 0,61 Mm/00..

rJIyOMHA pe3aHus — 2 MM

MakcuMaiabHass 4yactota Bpamienuss — 3000
00/MuH.

MaKCHUMaJIbHasi MOITHOCTH pe3anust — 7,64 kBt

5. Iloapeska Topia B340

CKOpOCTh pe3anus — 415 m/mMuH

nojaya Ha obopot — 0,61 Mm/06.

rJIyOMHA pe3aHus — 2 MM

MakcuMaiabHasi 4yactota Bpamenuss — 3000
00/MuH.

MAaKCHMaJIbHasl MOIHOCTh pe3anus — 4,8 kBt
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[Ipononxenue Tadmuub 7

CKOpOCTh pe3anus — 314 m/MuH

nojaya Ha o6opot — 0,2 Mm/00.

6. PactaunBanue oTBepcTUs ryOuHa pe3aHusi — 2 MM
@16 no B20 MakcuMaiabHass 4yactota Bpamenuss — 5000
00/MUH

MAaKCHMaJIbHasi MOIHOCTH pe3anusd — 1,28 kBt

CKOpPOCTh pe3anus — 377 m/MuH

nojaya Ha o6opot — 0,2 Mm/00.

YUCIIO TPOXOJ0B — |

7. HapyxHoe Touenne B340 r1yOMHA pe3aHus — 2 MM
MakcuMaiabHass 4yactota Bpamienuss — 3000
00/MuH.

MAaKCHMaJIbHasi MOIMHOCTH pe3anusd — 1,54 kBt

CKOPOCTh pe3aHus — 358 M/MuH.

nojaya Ha oo6opot — 0,2 Mm/00.

riyouHa pe3anus — 1 Mm

8. Touenne dacku Ha P40 MM
MakcuMaiabHass 4yactota Bpamenuss — 3000

00/MHUH.

MAaKCHMaJIbHasi MOIMHOCTh pe3anus — 0,751 kBt

JlanHble TaOnuipl 7 B JajdpHEHIIeM OyIyT UCIOJBb30BaHbl MPU MOATOTOBKE
VIIPABJAOIIEN NporpamMMsl st ctaHka ¢ UYIIY gnd nonydeHuss OCHOBHOTO
BpeMeHH 00pabOTKHU.

1.6 IloaroroBka ynpasJisiomeii nporpaMmsl s ctanka ¢ YITY

[TonroroBky ymnpasisiromen nporpammel s craHka ¢ UYIIY rtakke
npousBeqaeM B cucteme SprutCAM. OCHOBHOE Ha3HAY€HWE NAHHOW CHCTEMBI —
pa3paboTka ynpasinstouux nporpamm UITY nns 06pabotku aetaneil.

['eomeTpuueckyro Momenb oOpabaTbiBaeMoOil JeTanu U 3aroTOBKH,
coznanHyro B cucremMe KOMIIAC-3D, mmnoptupyem B cuctemy SprutCAM.
NmnopT netanu M 3arOTOBKM MPOUCXOAUT BO BKIIAIKE «3D MOJ€Nb» ¢ MOMOIIBIO
Haxatus kinaBumm «MMmopt». Pe3ynbraT uMmopra pAeTand NpPUBEICH Ha
pucyHke 24.

[lepexon B pexuM GopMUPOBAHUS TEXHOIOTUN 00paOOTKHU OCYIECTBIISIETCS
BBIOOpOM 3akiiajiku « TexHonorusi» B TlaBHOM OkHe cuctembl. [Iporiecc o6paboTku
MpeACTaBiIsieT CcoOOM  MOCIEAOBATEIBLHOCTh  TEXHOJIOTMYECKHX  Omeparui

pa3nuuHbeiX TUNOB. CO31aHME HOBBIX ONEpalnil, peIaKTUPOBAHUE UX MapaMeTpPOB
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U pacyeT, a TaKXKe M3MEHEHHE MOpsAKa ONepaluii B TEXHOJOTHUYECKOM IMPOIecce
MPOU3BOJUTCS B pexkuMe popMupoBanusi 00padboTku. TeXHOTOTHUECKU mporece
MOXET COJAEpPKAaTh MPOU3BOJBHOE KOJIMYECTBO OMNEpAIMi Pa3IUYHBIX THUIIOB.
Onepanuu OyayT BHIBOAUTHCA B PE3YIbTUPYIOUIYIO YIIPABIAIONIYIO MPOTpaMMy B

MMOPAAKE UX BXOXKXIACHUSA B CIIUCOK.

SprutCAM 9

7
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[*
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Pucynok 24 — Untepdeiic cuctemsr SprutCAM

3aganuM omepaluu, KOTOpPble HEOOXOJAMMBI ISl MOJYYEeHUs JeTalau
HYXHOW (OpMBI M3 3aroTOBKH, B COOTBETCTBUM CO CIUCKOM Omepaiui
TEXHOJIOTUYECKUM TPOIeCCOM 00pabdOTKH JeTanu, MPUBEJACHHBIM B Tabnuie 2.
Jlnst 9TOr0 HEOOXO0AMMO Ha BKIagke «TeXHOJNOTHS» HYKHO HaXaTh HAa KHOIKY
«HoBas onepanusi» u 3aTeM BbIOpaTh HEOOXOAUMBIN TUN onepanuu. Ha pucynke
25 mpuBeneHo okHo «HoBas omepanms» BkiIaaku «TexHomorus». B mone Tum
orepaly BEIOMPAETCS TUI CO3/1aBAEMON TEXHOJIOTUYECKOU Onepaliui.

Kaxmas omnepauust o0iamaeT ONpeacieHHbIM HAa0OpOM T'€OMETPHUUECKUX
napaMmeTpoB. Bce Tumbl omepanuii ©uMer0T oOpabaThiBaeMyl0 MOENb, padouee
3a/laHUE, 3arOTOBKY U OT'PaHUYMBAIOIILYIO MOJIEIb.

3agaHue TreoMETPUYECKHX  MapaMeTpoB  HMHCTPYMEHTa U IPOYHUX
TEXHOJIOTUYECKUX MApaMETPOB, CBSI3AHHBIX C €r0 UCMOJIb30BAaHUEM MPOU3BOAUTCS
Ha cTpanuile VHCTpyMEHT B OKHE MapaMeTpoB ONepaluy 3ajJaHhe MapaMeTpoB

BBIOpPaHHBIX OMEpaluii MPOU3BOAUTCS HA CTPAHULIE « TE€XHOIOTHUS».
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Pucynok 25 — JlobaBnenue HOBOM onepanuu B cucteme SprutCAM

3agaauM MapamMeTpbl YCTaHOBA 3arOTOBKM B TOKAapHOM CTaHKE B BHUJE
KOOpAWHAT U yriioB. /{15 3agaHus mapaMeTpoB yCTaHOBA 3arOTOBKU HEOOXOJIUMO
BO BKJaJKe «TexHOnorus» BHU3Y OKHa MEpeuTH BO BKIAIKy «Hactpolika», rue
HAMpOTHUB MYHKTa «YCTAHOB» Ha)XaTh KHOMKY (PUCYHOK 26 a) U B OTKpPBIBIIEMCS
OKHE 3aJjaTh HEOOXOJMMBbIE 3HAYEHUs YCTaHOBA JETalu B TPEXKYIauKOBBIN
natpoH. OCHOBHBIE MAapaMeTPbl IMEPBOTO YCTAHOBA 3arOTOBKH IIPUBEACHBI HA

pucyske 26 6.
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PucyHok 26 — 3ananue napameTpoB ycTaHOBA ISl JeTalu (a) U mapaMmeTphbl

MIEPBOI0 YCTaHOBA 3arOTOBKH (0)
3amamuM BO BKJIQJIKE TEXHOJIOTHS TEPBYIO OIEPAIUI0 COTJIACHO CITHCKY
omepanuii TEeXHOJOTMUECKOTOo Tpoliecca OOpabOTKM JeTaldu, MPUBEACHHOTO B

Tabaume 2.
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1. Ioxpeska Topua B74.

Ha IEpBOM Mare 3ajgaJuM MnapamMcTpbl HHCTPYMCHTA, UCIIOJIB3YyCMOI'O IIpU

BBIITOJIHCHUH I[aHHOﬁ orcpaliii B COOTBCTCTBHUH CO 3HAYCHMAMM JIA BBI6paHHOFO

HHCTPYMCHTA,

npuBeAeHHBIMU B Tabmuie 3. OKHO 3agaHus MapaMeTpOB

WHCTPYMEHTA MPUBEICHO HA PUCYHKE 27.

Pucynok 27 — ITapaMeTpbl HHCTPYMEHTA TIpH TOApe3Ke Topiia D74

'S Onepavys: OBpatorxa Topua A74. Mapauerpe:
UHeTpymMenT (Toolkit)
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aa Omera Cnpaska

Bo Bknagke «Pexumbl» 3amaguM pexXUMBl pe3aHusl (CKOPOCTh pE3aHus,

MAaKCUMAJIbHYIO 9aCTOTY BpalICHUA IIMUHICIIA U HOI[a‘-IY) pIR) b | TeKymeﬁ orcpanuu

COTJIACHO JTaHHBIM,

Pe3ynpTatsl BBOJA MapamMeTPOB peKUMa PE3aHUs IPUBEICHBI HA PUCYHKE 28.

Pucynok 28 — [lapameTpsl peKMMOB pe3aHusl IPU BBINOJIHEHUH ONEPaliN

') Onepauns: OBpaboTka Topua a74. Mapamerper
Cropoce.
Pexom: | fwan. (||| [CJRPM nepen €55

Tieiinzs copoce: 697 | -

nfwar
Marc. axopocTs wriraens: (3000 i‘ 06
ason: 0

Ouan:

e

Hauere
ElMoaaa pesaritn

Envs

5

00 % o7 pafioueii noazw (0.5 Mot

ENonaqa oTxona 100 % o paboeri nona i (0.5 ifos)

Moaa+a nepsoro xoaa| 100 % ot pabouesi noaa (0.5 mifob)|
Kuakocrs -

YCTaHOBUTE peKomEHayeNsie

o o]

“

MpPUBEJICHHBIM B Talnuue 7 s JaHHOW Olepaluu.

Hanee Bo Bknanke «llogxon-OTxoa» 3amaauM HaIMpaBICHUS MOAX0Ja U

oTX0Ja pe3lla M WX 3HaYeHuEe NpH BblMoJHEeHHH omnepanuu «llompeska Topuax.

[TapameTpbl mpuBENEHBI HA PUCYHKE 29.
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'S Onepauus: OBpaborka Topua A74. Mapamerpet = o=
Moasoa.

Pucynok 29 — I[lapameTpsl moixXo4a U OTX0Ja HHCTPYMEHTA
3aaHue MHOXECTBA MapaMETPOB, OMPEACISIIONIUX CTPATETUI0 OOpabOTKHU
JeTalid, TPOU3BOAUTCA BO BKIaake «Ctparerus» B okHe [lapamerpsl onepanuu. B
ATOM BKJIaJIKE B COOTBETCTBUU C PEKUMaMU PE3aHUs, IPUBEICHHBIMU B TaOIuIe 7,
3aauM TIyOMHY pe3aHus, paBHy0O 1 MM Ha 4yepHOBOM mpoxon u 1 MM Ha
yucToBo mpoxon. OKHO BBOJa IMapamMeTpoOB CTpPAaTeTHMH HM300paXKeHO Ha

pucynke 30.

'S Onepauus: OBpaborka Topua A74. Mapamerpet =3 =R ==
Uncrpyment Hanpasnene pesaris
Pexme Kom ! Beiner

Uncroseii npoxon

Konuyecrso
Qcezgan 1
b Goconori]ig
.

. ¥
i o — punyck
(]
Moaxen

Pucynok 30 — [Tapametpsl cTpaterun o6padoTKu
Beigenum  co3maHHyro omepauuro M HaxMmeM «Ilyck» gma  pacdera
Tpaekropuu. IIpu ynadyHOM BBINIOJHEHUMHM pacyeTa HaIpPOTUB HAUMEHOBAHMS
OIepaly IOSIBUTCA 3€JIeHas Tajo4yka, a B OKHE MOJEIU MNOSBUTCSA TPACKTOPHUS
JBIDKEHHSI HHCTPYMEHTA. Pe3ynbraT BeimoHeHus onepanuu IToapeska topua B74

MpUBEAEH HA pUCyHKe 31.
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Pucynok 31 — Peéy_JIBTaT BBINOJIHEHHs onepanun «Iloapeska Topua B74»

2. Hapyxuoe Touenue @ 70

AHaNOrM4YHO MPEABIAYIIEH ONepaury 3a4auM MMapaMeTpbl NHCTPYMEHTA B

COOTBCTCTBHHU CO 3HAUYCHUAMU JIA BBI6paHHOI‘O HHCTPYMCHTA, IIPUBCACHHBIMU B

tabnuue 4 (pucyHok 32a), U pexKUMBbI pe3aHus JJisl TeKyIIeH omnepaluyd COrjiacHO

3HAYECHUSIM, MPUBEJEHHBIM B Tabnuie 7 (pucyHok 320). B crparerun o6paboTku

3a/1aIUM TIIyOUHY pe3aHusl B COOTBETCTBUHM C Tabiuieit 7.

5 Onepauns: Toxapsi komyp. Mapaverpsi
WMHCTpyMeHT (Tookit)
Toynna Mporoaroit

| Marasus0 = eawer Munmerpu [~

Vs CCGX 1204 08-AUSCLCR 2020k 12 [+ ] [+ ~|  Homep:s 5] rexnonorus| Mo anepatyma [~

Wnikpens

Nestit =

Bpauesie

MpoTue vacosofi crpenki |+

Cnocab 3akpenneHus MHCTpYMeRTa

BB | o 8
@] as10

@ = g

-

Pucynok 32 — I[lapameTpsl HHCTpYMEHTA (a) U pexXUMBbI pe3anus (0) npu

Pe3ynpTar BRINONMHEHNS JAHHOW ONEpalliy NPUBEJICH HA PUCYHKE 33.

BBIMTOJIHEHHHM oneparnu Hapysxtnoe Touerue @ 70
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Pucynok 33 - Pe3ynbrat BeinonHenus onepaiuu «HapysxHoe ToueHune B70»

3. Touenue dacku Ha @ 70.

AHAJIOTUYHO TPEABIAYIIEH ONEpPAlUM 33aJaJUM IIApaMETPbl HHCTPYMEHTA B

COOTBCTCTBHHU CO 3HAUYCHHUAMU IJIA BBI6paHHOI‘O HHCTPYMCHTA, IIPUBCACHHBIMU B

tabnuue 5 (pucyHok 34a), U peKUMBbl pe3aHus I TEKYIIEeW oneparuu coriacHo

3HAYEHUsIM, NPUBEICHHBIM B Tabmuue 7 (pucyHok 340). B ctparerun ob6paboTku

3a/1aIUM TIIyOMHY pe3aHusi B COOTBETCTBUHM C Tabiuiieit 7.

& Onepauws: HapyoxHoe Touenue A0, Mapanerpe! =} =
WHcTpymenT WkcTpymenT (Tookkit)
[— Fpyana Npoxoanoit | Marazurs[0 5] cavsaee Munnamerpa [+
Noaxoa-Omoa Wi 312 04 04-AL H10/SCLCR 2020K 14 [~ | P~ Haweis |21 Texvonorna no onepau [~
Crparer
Lissnon pacerop = xonorun
Mnacrika Lepxaska MpocioTp
k, uleres 5 E=
| - I, Er
2
r, 9 @B E|: 1 2 1o =
- tfo =
f, f
Han oL
WnuHpens Cnocob sakpenne; [Ti xoppe[ ]
Buner H @
Bpauene = =
[pero = | EeNA
5 |
da o cp. & om o

Pucynok 34 — ITapameTpsl HHCTpyMEHTA (a) U PEKUMBI pe3aHus (0) npu

BBIIIOJITHCHHUH OIICpallnn

Pe3ynbTaT BRINOJIHEHUS JJAHHOM OMNepalluy MPUBEICH Ha pUCYHKE 35.
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Pucynok 35 —PesyJILTaT BBIITOJTHEHUS OIIEPALAN ;<TbtierIIe dbacku Ha @ 70»

B cootBeTcTBUM ¢ Tabnulel 2 OC€ BBIOJIHEHUS 3TUX ONEpaluil CIeAyIOT
orepanuuu BTOporo ycranosa. [loaTomy He0oOX0AUMMO 3a7aTh MapamMeTpbl BTOPOTO
yCTaHOBa 3aroToBkM. OKHO € 3aJaHHBIMM [ApPAMETPAMU BTOPOrO YCTaHOBA
3aroTOBKM M300pakeHO Ha pucyHke 36. J{ns pa3Bopora aeranu 3agaguMm yroia Rx
paBubIM -90 rpamgycoB. Ilocie BBoJa MmapamMeTpoOB BBIMOJHUM (HOPMUPOBAHUE
omnepanuii BTOporo yCTaHOBa.

4. Iompeska Topra g0 P44,

AHAJIOrUYHO MPEJBIAYIIUM OTIepalUsaM 3a4aUuM MapaMeTpbl HHCTPYMEHTA B
COOTBETCTBUM CO 3HAYEHUSAMH JIJIi BEIOPAHHOTO MHCTPYMEHTA, MPUBEJACHHBIMU B
tabnune 3 (pucyHok 37a), U peXUMBbI pe3aHus JJisl TEKyIIeH omnepaluy COrjiacHO
3HAYEeHUSIM, MPUBEIAEHHBIM B Tabnuie 7 (pucyHok 376). B crparerun o6paboTku

3a/1aIUM TIIyOUHY pe3aHusi B COOTBETCTBUHM C Tabiuieit 7.

¥YcTaHoB 3aroToEKK
3a4aiiTe CBASE MEXY CUCTEMON
KOOPAMHAT CTAHKA M CUCTEMOI
KOOPAMHAET FeOMETPUMN,
CK reometpum:
TnoGanbHas CK -
CK craHka:
CK gepxaTena 3aroToBKk »
CMEeLLEHWE BAONE:
x[o =]
[0 =
z[174 B
MogopoT: yrael - s‘
Ry 90 B
Ry 0 =
re[20 [
da OTMmeHa

Pucynok 36 — [lapameTpsl BTOPOT0 YCTaHOBA JA€TAIH
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Pucynok 37 — [lapameTpsl HHCTpYMEHTA () U peXUMBbI pe3anus (0) npu

BEITIOJTHEHUN OTIEPAITHH

Pe3ynbTaT BRITIOTHEHUS JAHHOW OTEpaIiiy IPUBEICH Ha pUCyHKe 38.

5. Touenwne dacku Ha B70

AHaJOTUYHO TPEABIAYIIEH Omeparuy 3a1ailuM MapaMeTpbl HHCTPYMEHTA B
COOTBETCTBHH CO 3HAYEHHUSMH JJIsI BEIOPAHHOTO MHCTPYMEHTA, MPUBEICHHBIMU B
tabnune 5 (pucyHok 39a), U pexXUMBbI pe3aHus JJisl TEKyIIeH omnepaluyd COrjiacHO
3HA4YCHUSIM, MPUBEJAEHHBIM B Tabnuie 7 (pucyHok 396). B crparerun o6pabotku

3a/1aIUM TIIyOUHY pe3aHusi B COOTBETCTBUHM C Tabiuiieit 7.

B SprutcAM
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P | |
Pucynok 38 — Pe3ynbrat BeinoaHeHHs onepariun «Iloapeska Topua 10 B44»
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Pucynok 39 — ITapameTpsl HHCTpyMEHTA (a) U peKUMBI pe3aHus (0) npu
BBINIOJIHEHUH ONIEPALIMH

Pe3ynpTar BeIONMHEHNS JAHHOW ONEpaliy NpUBeIeH Ha pucyHke 40.

@
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Prcynok 40 — Pé3ynLTaT BBIITOJTHEHUS OIIEPALAN «\:I“o;e;meﬂ(baCKH Ha D70»

6. IToapeska Topiia @ 40.

AHAJIOTUYHO NMPEIBIAYIIAM OIIEpALMAM 3a4aqUM ITapaMeTpbl HHCTPYMEHTA B
COOTBETCTBHM CO 3HAYEHUSMHM JJIsI BHIOPAHHOIO MHCTPYMEHTA, MPUBEICHHBIMU B
tabnuue 3 (pucyHok 41a), U peXuMbl pe3aHus I TEKYIIEeH oneparuu coriacHo
3HAYEHUsIM, NPUBEICHHBIM B Tabmuue 7 (pucyHok 410). B cTparerun obpaboTku

(pucyHok 420) 3aganuM ri1yOuHy pe3aHusi B COOTBETCTBHHM C TaOiuIe 7.
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Pucynok 41 — ITapameTpsl HHCTpyMEHTA (a) U PeKUMBI pe3aHus (0) npu

BBIIIOJIHCHHUH OIICpallnn
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< Onepauns: Moapeska Topua 440, Mapamerper

SRR

0

Pucynok 42 — ITapameTrpsl moaxona-orxona (a) v mapaMeTpsl CTpaTEruu

00paboTku (0) IpH BHIMOJIHEHUH ONEpaAIIIU

Pe3ynpTar BRIOMHEHNS JAHHOW ONEpalliyi NPUBEJICH HA PUCYHKE 43.

B SprutbAm ..

—= =

Pucynok 43 — PésyJILTaT BBITTOJTHEHUS onieparun «Iloapeska Topia B40»

7. PactaunBanue otBepcTus ¥20.
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AHanoruyHo NpeAbIAYIINUM OIICpalusaM 3ala/IuM IIapaMeTPbl MHCTPYMCHTA B

COOTBCTCTBHHU CO 3HAUYCHUAMUM JIA BBI6paHHOFO HHCTPYMCHTA, INIPUBCACHHBIMU B

tabnune 6 (pucyHok 44a), u pexXKUMBbI pe3aHus JJisl TEKyIIeH omnepaluyd COrjiacHO

3HAYEHUSIM, NpUBEACHHBIM B Tabnune 7 (pucyHok 440). Taxxke 3amagum

napaMeTpbl MOAXOJa-0TXO0Ja HHCTpyMeHTa (pucyHok 45a), a B CTpaTeruu

o0paboTku (pucyHok 450) 3amaguM TIJIyOMHY pe3aHuss B COOTBETCTBHM C

Tabauueit 7.
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Pucynok 44 — IlapameTpsl HHCTpYMEHTA () U peXUMBbI pe3anus (0) npu

"2 Onepauns: Pacraumeanue

otseperun a20. Mapamerps:

Pexin

wi [rofiuan. (|| [C]RPM nepea €55

2

= [o=d

BBIMTOJIHECHHUHM Onepanuu PactaunBanue orBepctrs P20

[E=RECE =

Pucynok 45 — I[lapameTpsl moaxo1a-oTxoa (a) U mapaMmeTpbl CTpaTeruu

a

9

00paboTku (0) mpu BHITIOTHEHUH onepaiuu PactaunBanue oteepctust B20

Pe3ynbTaT BRINOJIHEHUS JJAHHOMW ONepalluy MPUBEICH Ha pUCYHKE 46.
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PucyHok 46 — Pe3ynbTat BIOgHEHUs onepanuu «PacraunBanue otBepcTHst ¥D20»

8. Hapyxnoe Touenune 940.

AHAJIOTUYHO NMPEIBIAYIIAM ONEpAlMAM 3a4adUM ITapaMeTpbl HHCTPYMEHTA B
COOTBETCTBHH CO 3HAYEHUSMHM JJIsI BBIOPAaHHOI'O MHCTPYMEHTA, MPUBEICHHBIMU B
tabnune 5 (pucyHok 47a), U peKUMBbI pe3aHus JJisl TeKyIIeH omnepaluyu COrjiacHO
3HAYEeHUSIM, MPUBEIEHHBIM B Tabnuie 7 (pucyHok 476). B crpareruun o6pabotku

3a/1aIuM TIIyOUHY pe3aHusl B COOTBETCTBUHM C Tabiuieit 7.
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Pucynok 47 — IlapameTpbl HHCTpYMEHTA (a) U peXUMBbI pe3anus (0) npu
BBINTOJTHEHHHM onepanuu «Hapyxuoe Touenne B340»

Pe3ynpTar BRINONMHEHNS JAHHOW ONEpalliy NPUBEJIEH HA PUCYHKE 49.

9. Touenwne dacku Ha @ 40.

AHAJIOTUYHO TpEABIAYIIEH OoNepaluy 3aJaJuM MapaMeTpbl UHCTPYMEHTa B
COOTBETCTBUM CO 3HAYEHUSAMH [IJIi BHIOPAHHOTO MHCTPYMEHTA, MPUBEJACHHBIMU B
tabmune 5 (pucyHok 50a), U pexXUMBbI pe3aHus JJisl TEKyIIeH onepaluu COrjiacHO
3HAYEeHUSIM, MpUBEAEHHBIM B Tabnuie 7 (pucyHok 500). B crparerun o6paboTku

3a/1aIUM TIIyOUHY pe3aHusl B COOTBETCTBUHM C Tabiuieit 7.
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Pucynok 49 — Pe3ynbrat BeinoaHenus onepanuu «Hapyxuaoe touenue B40»

' Onepauys: Towenmne packn 440, Mapamerpel o 2= ' Onepauys: Towenmne packn 440, Mapamerpel =5
Uncrppmer UHCTpyMeHT (Tookit) " —
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Pucynok 50 — ITapameTpsl HHCTpyMeEHTA (a) U peKUMBI pe3aHus (0) npu
BBINIOJTHEHUH omnepaiun Todyenue dacku P40

Pe3ynbTaT BRINOJIHEHUS JAHHOW OMNepalluy MPUBEIeH Ha pUCYHKE S1.

5,708042.0,402.0,0,0,0.97, .«

| 4

BBINIOJIHEHUS onepaiu « Touenue dhacku B40»

-

[locne Toro, kak Bce mepexoabl ObUIM CMOJIETUPOBAHBI, BBIBEEM T'OTOBYIO
YOpaBISIIOMIYI0 mporpamMmmy g cranka ¢ YIIY ¢ ucnosb3oBaHuem
nocTmpoiieccopa BbiOpaHHOTO paHee ctanka Emco MAXXTURN 65. On
IpeacTaBisgeTr co0oil mporpamMmy, KoTopas mpeoOpasyer @ain TpaekTopuu

JBIKEHHUSI UHCTPYMEHTA U TEXHOJOTMYECKUX KOMaH] (MPOMEKYTOUHBIA (ailn),
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copmupoBanupii CAD/CAM - cuctemoir, B ¢aiinm YII B CcOOTBEeTCTBHUU C
TpeOOBaHUAMU KOHKPETHOTO KoMIuiekca ctanok — CUITY.

Jnst popMupoBaHUS yOPABISIONMIEH MNpPOrpaMMbl HAXXKMEM Ha BKIIAJIKE
«Texnonorus» kHonky «lloctnpoueccop» u mainee BeiOepem cuctemy UIIY, B
KOJIbI KOTOpO#l OyAeT mepeBeleHa ympapistomas nporpamma. OKHO BbiOOpa

MOCTIIPOLIECCOPA MPEACTABIEHO HA PUCYHKE 43.

< Tenepaun VT - Fanu (21i)_TumMill.sppx ==
o ®ain swBogE:
SPROGRAM_PERSONALJ\NC Programs\ABOTIs1.nc ~ =
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Ynpasisromnias nporpamma i ctanka ¢ UITY npusenena B npuiioxxenuu 1.

Taxxxe chopmupyem pacuetHo-TexHosornueckyrw kapty (PTK) o6pabotku
netanu. [{ns ee dopmupoBanus Ha Bkiajake « TexHomorus» HaxxMmeM kHonky PTK,
BbIOEpeM 1m1abioH KapTel W copmupyeM ee. BHemHuili BUI pacueTHO-
TEXHOJIOTUYECKOU KapThl MPUBEAECH HA PUCYHKE 53.

N3 pacyeTHO-TEXHOJOTMUECKON KapThl BBIMUIIEM OCHOBHBIE OMEpaIluu
00paboOTKU JeTalid, HOMEP HCIOJIL3YEMOI0 MHCTPYMEHTAa U BpeMsi 00paboTKH,
KOTOpbI€ MPUBEACHBI B TabHIIE 8.

OcHoBHbIE CBeJIeHUsS 00 MCIOJIb3yeMOM B KaXKJIOM OMepalui MHCTPYMEHTE

MpUBEJIeHbI B Ta0muIIe 9.
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PucyHok 53 — BHelHuii B pac4€THO-TEXHOJIOTUYECKOUN KapThl

Tabnuia 8 — PacueTHO-TEeXHOJIOTHYECKAs KapTa 00pabOTKU JAeTan

No ‘ HaunmenoBanue onepanuu ‘ Howmep nnctpymenrta ‘ Bpems yu:mm:cc
IlepBeIil yCTaHOB
1 Oo6pabotka Topiia D74 6 00:00:14
2 Hapyxuoe Touenne @70 5 00:00:05
3 Touenue dpacku P70 5 00:00:07
Bropoii ycranos
4 IMoapeska Topa 10 P44 6 00:00:09
5 Touenue dpacku P70 5 00:00:09
6 IToapeska Topia B340 6 00:00:08
7 | PacraumBanue otBepctHst B20 1 00:00:09
8 Hapyxnoe Touenne B340 5 00:00:10
9 Touenue packu P40 5 00:00:06
CymmapHoe Bpewmsi 00:01:20
Tabmuia 9 — Ucnions3yemsblii mpu 00pabOTKE HHCTPYMEHT
6 TCGX 16 T3 08-AL/STDCR 2020K 16 1,4,6 | —
CCGX 12 04 08-AL/SCLCR 2020K 12 2 E_— 1
11 CCGX 12 04 04-AL H10/SCLCR 2020K 12 3,5,8,9 Y—
1 TCGX 11 02 04-AL/A12M-STFCR 11 7 ———

B pesynbrare mOATOTOBKU YIPABISAIOWIEN NpOorpamMmsl it ctanka ¢ YITY
HaMHl OBUIO TMOJYYE€HO BpeMsi 00pabOTKH, KOTOpoe OyAEeT HCHOJb30BaThCA B

HaHBHCﬁmCM IIpHu MIOCTPOCHUH LTUKJIOI'PAMMEIL.
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2. IToctpoenne PTK a5 06padoTkn geranu

2.1 Pacyer TpedyemMoOro KOJIMYECTBA OCHOBHOI0 TEXHOJOTHYECKOTO
000py/10BaHMSA U3 YCJIOBUSA BbINOJHEHUS T0I0BO MPOTrPaMMbI

TpeOyemoe KOIMYECTBO BBIOPAHHOIO OOOPYIOBaHUS KaXIOTO THIA
OMpeNeNAeTCs] Ha OCHOBAHMU pPa3pabOTaHHOIO MapIIPYTHOTO TEXHOJIOTUYECKOTO
nmpouecca € ydetoM roaoBodM mnporpammbl Beimycka B=30000 mt/rog u
apdextuBHOTO TOMOBOrO (poHAa BpemMeHu D,=3850 yacoB HpHU OJTHOCMEHHOU

pabote. KonudecTBo Kaxxoro Bujia ooopyaoBanus P, onpenensercs no hopmyie:

p = TutT,
@

’
{9

rae 1y — rooBoe BpeMs paboThl KaXKI0r0 THIa 000pYyAOBaHUS, U:

t, B
THIT = = ;
60
TH — TI'OAOBOC BpEM:A HaAJIaAKW KaXXAO0ro BHIA O60py,I[OBaHI/I$I KaKk Ha

00paboOTKy HOBOH MapTHM 3aroTOBOK, Tak W Ha oOcmyxuBanue PTK B Hauane

paboueit cMmeHsbl, 4. [Ipu mpoBeneHUN MPOEKTHBIX PabOT MOXKHO OMPEACNIUTH MO

TH:t_H £+2 R
60N 1t

™M

3aBUCHUMOCTH

rae N — pasMep mapTu AETaliei, 3aIllyCKaeMbIX B IIPOM3BOACTBO. N MOXKHO

ONpeneNuTh 1o 3aBrucuMocTu N = B/ S , rie S — 4ncio 3ammyckoB B 1o, B ycnoBusx

cepuiiHOTO mnpou3BoAcTBa S paBHO 4; 6; 12 u 24 (mpunumaem S=4); t., —
MPOJAOJDKUTEILHOCTh paboueil CMEHBI, 4 (0OBIYHO f. = 84).

Pe3ynbTaThl pacuera KOJHMYECTBA CTAHKOB OKPYIJISIIOTCS 1O IE€JIOro B
OOJIBIIYIO CTOPOHY.

[tyynoe Bpems onpezensieTcs no Gpopmyiie:

b =t +1g +1o +1;

r/ie {, — OCHOBHOE TE€XHOJIOTHYECKOE BPEMSI, B TEUCHUE KOTOPOTO OCYIIECTBISIETCS
M3MEHEHHE pa3MepoB 3aroToBku (00paboTka). BennumHa ¢, ompenenseTcs Mpu
pacyeTe peKUMOB pe3aHusl IpU 00padOTKe KaXIOW W3 MOJJIekKaluX o0padoTKe

IIOBEPXHOCTEMN.
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BcniomorarenbHoe BpeMs f, — 3TO BpEMsi, 3aTPauyMBaeMOE€ HA BBINIOJIHEHUE
JEUCTBUI BCIIOMOTATENBLHOTO XapakTepa, COMYTCTBYIOIEE OCHOBHOM pabote
(YCTaHOBKA, KPEIUICHUE U CHITUE 3arOTOBKH, BPEMS XOJOCTBIX XOJ0B U MOBOPOTA
MHCTPYMEHTAIIBHOTO JIePKATEIIS):

Ig =lyc Tixx Tl 1,

yC
rie ty. — BpEMs Ha YCTaHOBKY, KpEIUIEHHWE W CHATHE 3aroToBKW. Ha mpoekTHOn
cTaauu 3TO Bpems npuHumaetrca paBHbiM 0,1 mMun. [Ipu pacueTe BpeMeHM LHKJIIA
yxke ckomnoHoBanHoro PTK 7, onpenensercsa nmo pakTHYECKUM XapaKTEePUCTHKAM
OCHOBHOTO TEXHOJIOTHYECKOT0 O0OpPYJIOBaHMS M OCHACTKU (HANpUMEp, CKOPOCTHU
MEepEeMENICHNST  KyJIa4yKoOB, 3aXuma 3arotoBku cxsatom [IP wm  papyrue
BCIIOMOTATEIbHbBIC IBUKCHUSA);

Ixx — BpeMs XOJOCTBIX XOJOB, MPUHUMAETCA C YYETOM XapaKTEPUCTUK
coBpeMeHHoro obopyaoBanus 0,1 muH;

fn — BpeMs MOBOPOTA HWHCTPYMEHTAIBHOIO JAEpXkKaTress (Hampumep,
PEBOJIBLBEPHOM TOJIOBKH) JJIsl TOKAPHBIX CTAHKOB COCTABIISIET 5 CEKYHI.

Bpems #;, Ha TPOEKTHOW CTaAUM PACCUUTHIBAETCS HA 3arpy3Ky-pasrpys3kKy
CTaHKa, HA KOTOPOM BBIMIOIHSAETCS TUMUTUpPYIOIIAs (HanboJiee PO 0JKUTENbHAs)
omepauusl B IMPEANOI0KEHUU TOro, 4yrto B npoektupyemoM PTK Bce ocrtanpHOe
BpeMst paboTel [1P nepekpriBaeTcsi BpeMeHeM pabOThl 3TOTO CTAHKA.

[Ipu nepBOHAYATBHBIX pacueTax MOXHO NPUHSTH f; paBHbIM 0,5 MUH.
Cymmy ( f,+1,) Ha3pIBalOT OINECPATUBHBIM BPEMEHEM — f,;. BenuunHa
OIIEPaTUBHOTO BPEMEHU paBHa:
t,, =L133+0,5=183MHH.
Bpemena t,; — 00cnykuBaHusg pabodero Mecra U f,; — JUYHbIX HaJI00HOCTEN
MIPUHUMAIOTCS B POLIEHTAX OT OIEPATUBHOI'O BPEMEHH fyy:
ts=006-7, =0,06-183=011 muH.
t,=004-r, =0,04-1,83=0,07 MuH.
[lox BpeMeHeM Hana K MOAPA3yMEBAECTCS BEIMYMHA HATAJOUYHBIX Pa0OT Ha

napTturo neraneil. Ha npoekTHON cTtaguu BENWYMHY f; OCHOBHOIO 00OpYJIOBaHUS
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MOXHO NpUHATH paBHOW 30 muH. Bpemsa nananku OonbimuHcTBa [IP — 10 MuH.,

TaKTOBBIX CTOJIOB — 5 MHH.

Bpems wnananku Bcero PTK onpenensiercs kak cymma
MepeHanagki  OCHOBHOTO  TEXHOJOTHMYECKOro  OOOpy/IOBaHUS,
BCIIOMOTaTeIbHOr0 000PYAOBaHUS.

Bpewms nanagku Oyzaet paBHO 7, =30+10+5 =45

OHpCI{CJ’IHGM IOTYYHOC BpCMA:

t.. =133+0,5+0,11+0,07 =2,01 MuH.

I'onoBoe Bpemst pabOThI CTaHKA:

_2,01x30000

T =1005 4.

mT

['onoBoe BpeMst HaJIaJKK 00OpYyI0BaHHUS:
T, = E><[4 +@j =363,94 4.
60 8
KonunuectBo o6opynoBanus P:

p = 1005 + 363,94

] =0,356
3850

BPEMEHHU

[IP u

PCSYJ'H)TEIT pacdera KOJIHMYCCTBA CTAHKOB OKpYIIJIKIEM A0 MOCJI0ro B

OOJIBIIYIO CTOPOHY, T.€. IpuHUMaeM P =1.
Pe3ynbTaThl cBeieM B TaOIUILI 4 U 5

Tabonuua 10 — Ucxomguele 1aHHBIE

HaumeHnoBaHue 1okaszaTeis Cranoxk EMCO maxxturn 65
OcHoBHOE BpeMm4 t,, MUH 1,33
BcnomorarensHoe Bpems ty, MUH 0,5
OmnepaTtuBHOE BpeMsi 00pabOTKH IETaIH ton, MUH 1,83
Bpewms Ha oOcimyxuBaHue paboyero mecra tos, MUH 0,11
Bpewmst Ha nuHBIe HAOOHOCTH t;, MUH 0,07
ITy4ynoe BpeMs 00pabOTKH tyy, MUH 2,01
Bpems Hasagku ty,, MUH 45
B TOM YHCIIE

OCHOBHOT'O 000pY/I0BaHUSs 30

MPOMBIIIIJICHHOTO po0oTa 10

BCIIOMOTATEJILHOTO 000PYA0BaHUS 5
I"'010BO¥ BBIYCK AeTaleil 30000
Marepuaist 1 BUJl 3arOTOBKU JIutee cinas AJI2
Macca 3aroTOBKH, KT 0,26
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Tabmuua 11 — Pacdetr He0OX0AMMOr0 KOJIMYECTBAa 000PY10BaHUS

Cranox EMCO
HanmenoBanue nokasarens
maxxturn 65
I"on0Bo#1 00BeM npoayKIuu (neraneit), B mr 30000
I'onoBoe Bpems Hanaaku Ty, yac 363,94
I"ofoBoe mryyHoe Bpemst paboThl Ty, yac 1005
PacueTHoe koJInuecTBO 000PYIOBAHUS 0,356
[TpuHATOE KOJMYECTBO €IMHULl OCHOBHOTO TEXHOJIOTUYECKOTO |
000pynoBaHUS

B pe3ynbTaTe ObUIO ONpeaeaeH0 HE0OX0UMOEe KOJIMUECTBO 000pya0BaHUs
JUTS1 TOCTPOEHUSI pOOOTU3UPOBAHHOTO TEXHOJIOIMYECKOI0 KOMILJIEKCa

2.2 Bb1060Op NpOMBINILIIEHHOT0 PO00Ta

[Ipompiiennsii  pobor  (IIP) —  aBTOmMaTuMyeckass  MalllMHA,
MpEACTAaBISAIONIAas COOOM COBOKYMHOCTh MAHUIYJISITOPA U MEPENPOrPAMMUPYEMOTO
YCTpPOMCTBA YMOpPABJICHUS, [JIs1 BBINOJIHEHUS B MPOU3BOJACTBEHHOM IMpPOIECCE
JIBUTATEIbHBIX U YHPABIAIOIUX (DYHKIUN, 3aMEHSIOINX aHAJTIOTUYHbIe (QYHKIUU
YeJioBeKa MpH NMEepPEMEIICHUH TPEAMETOB MPOU3BOICTBA U (MJIM) TEXHOJIOTMYECKON
OCHACTKHU.

TpeOyemass MoJenb MNPOMBIIUIEHHOTO pO0OTa ONpeNenseTcss HUCXOAsS U3
Ipy30MO0bEMHOCTU U pazMepoB pabouelt 30HbI [IP. TIpu 3TOM rpy30noabeMHOCTh
poboTa MOJKHA MPEBBINIATH MACCY 00BbEKTA MAaHUIYJIMPOBAHUS HE MEHEE YeM Ha
10%. Tlpu mnomgbope MPOMBIIIJIEHHOTO podoTa B €ro rpy30noAbeMHOCTh
HEOOXOJMMO BKJIIOYAaTh HE TOJIBKO MAacCy 3aroTOBKH, HO M MacCy 3aXBaTHOIO
YCTpOMCTBA (B cOOpE C ManbLiaMH).

Hcxonsa n3 maccel 3arotoBku (0,264 KT) B XapaKTepUCTUK pabodeil 30HBI B
KaueCTBE MPOMBIIIJIEHHOTO0 po00Ta ObUT BHIOpAaH MPOMBIILICHHBIH POOOT € MIECTH
KOOPJIMHATHBIM MaHHITYJsATOpoM THma «pyka» ABB IRB 1600-6/1,45 ¢
MaKCUMAJIbHOW TPYy30MOJAbEMHOCTBIO 6 KI' U MAaKCUMaJIbHBIM PaJUyCOM 30HbI
ob0cnyxuBanus 1,45 m. Takoil poOOT MMeEET JOCTaTOUYHbIE rabapuThl padoueit
30HBI U 0OecnieunBaeT yAoOHbIN MOJX0/1 B IPOLIECCE 3arpy3KH U pa3rpy3Ku CTAHKA.
Taxxe oH 00J1ajaeT HEOOXOAMMOM TOYHOCTHIO TTO3ULIMOHUPOBAHUS, JOCTATOUHON
IPy30M0bEMHOCTBIO, & Ta0apuThl pabouell 30HbI TO3BOJISIOT BHIOIHAT 3arPy3Ky

H PA3rpys3Ky ACTaIsIMHU Pa3JIMIHbIX BUIOB.
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Xapaxkrepuctuku BeiOpanHoro pooora ABB IRB 1600-6/1.456b11u B35THI €

obunmansHoro caiita ABB [10] u npuBeaens! B Tabmuie 12.

Tabmuma 12 — Xapakrepuctuku [IP ABB IRB 1600-6/1.45

[Tapamerp 3HayeHHe
KonunuecTBo creneneit cBOOOIbI 6
JInarmazon nepemenieHus
Ocb Bpamenus J1 360°
Ocp Bpamienus J2 240°
Ocs Bpamienus J3 310°
Ocs Bpamenus J4 380°
Ocp Bparenus J5 230°
Och Bparenus J6 800°
[TorpentHOCTH MO3UITMOHUPOBAHUS + 0,02 mm
IloBTOpsieMOCTb OTPaOOTKHU 3aJaHHON TPACKTOPHUHI 0,19 mm
MakcuMalbHas Tpy30M0AbEMHOCTh 6 KT
MakcuMalIbHBIN paInyC 30HbI 00CTyX)UBaHMs R 1450 MM
Pazmep 6a3pl poboTa 484 x 648 MM
Bricorta pobora 1294 mm
Macca 250 xr

Ha pucynke 54 npuBeneHsl oOmuii Bu1 npombiiieHHoro po6ora ABB IRB

1600-6/1.45, a Takxe ero pabodee NPOCTPAHCTBO U FrabapUTHBIE pa3MephI.
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Pucynok 54 — Ilpombinuienssiit pooor ABB IRB 1600-6/1.45

a — oOuuii Bua, 60 — cxema paboyeit 30HbI poOOTa
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OnektponHbiit 610k podota ABB IRB 1600 umeer nudposoit 6110k BBOJA-
BBIBOJIa, KOTOPBIA OCYIIECTBIISIET CBSI3b C BHEIIHUMHU MPUOOpaMH IMOCPEICTBOM
U poBHIX 24-BOTBTOBBIX BXOJIHBIX U BBIXO/IHBIX CUTHAJIOB

2.3 Bbi6op 3aXBaTHOI0 YCTPOliCTBA

3axBaTHble ycTpoicTBa (3Y) MPOMBINUIEHHBIX POOOTOB W MAaHUMYJIATOPOB
CIIyXaT JJIsl 3aXBaThIBAHUS U yJIep>KaHUSI B OMPEACICHHOM MOJIOKEHUH O0OBEKTOB
MaHUMNYJIUPOBaHUS. DTH OOBEKTHl MOTYT HMETh Pa3IMYHbIE pa3Mepbl, (opmy,
Maccy W 00iamaTh pa3HOOOpa3HbIMU (U3UYECKUMU CBONCTBAMH, MO3TOMY 3Y
OTHOCSITCS K 4unciny cMeHHbIX 3neMmeHTOB [IP. Kak mpasumo, IIP xommiekryror
Ha0OpoM THUNOBBIX (Wit AaHHOW Mojnenu) 3Y, KOTOpble MOXKHO MEHSATh B
3aBUCUMOCTH OT TpeOOBaHUM KOHKpETHOTo pabodero 3amanus. K 3V
MPEABABIAIOTCS TPeOOBaHUS OOIIEr0 XapakTepa W CHElUalbHbIE, CBSI3aHHBIE C
KOHKPETHBIMU  yClOBUsIMH paboTbl. K uyumciny oOs3arenbHbIXx TpeOOBaHUM
OTHOCSITCSl HAJEKHOCTh 3aXBaThIBaHUSI U yJIepXKaHUSA OOBEKTa, CTAOUIBLHOCTH
0a3upoBaHusl, HEJOMYCTUMOCTh TOBPEXKACHUN WU pa3pylIeHUsI 00bEKTOB.

B kadectBe 3axBaTHOro yCTpoOWCTBa Jisi poOOTa BBIOMpaeM 3axBaTHOE
ycTpoucTBO U3 Karanora ¢pupmel Schunk [11], npeacraBiennoro Ha opunuanrbHOM
caiite kommnanuu https://ru.schunk.com/ru_en/homepage. BrsiGop 3axBaTHOTO
YCTPOMCTBA BBIMOIHSAETCS MCXOJ U3 JUAMETpa 3aXBaThIBAEMOW 3arOTOBKU U €€
MAacCCBhl.

B nanHoM ciyuae macca 3aroToBkM cocTaBisieT 264 1., a guamerp
3axBaTtbiBaeMoM yactu — 44 wMMm. C y4yeroM MAacCOBBIX U TrabapUTHBIX
XapaKTEPUCTUK 3aroTOBKU U3 Katajora ¢upmbl Schunk Obul  BbIOpaH
JBYXHaJbIEBbIN 3aXBaT ¢ napamuienbHbiMu nanbiiamu Schunk PGN-Plus 80-1.

Bri6op manHOrO0 3axBata 00OCHOBAH TEM, YTO OH 00ECTIEYMBAET CBOOOTHBIM
3axBaT 3arOTOBKH MPH MaKCUMAaJbHO Pa3[BUHYTHIX MajibliaX (JaHHOE PAcCTOSTHUE
paBHO 53 MM) U ¢ 3amacoM oOecrneYuMBaeT 3axBaT JAaHHOW JeTaliid, TaK Kak

MaKCUMaJIbHBIM BEC 3aXBAaTHIBAEMOW AETAJIM paBeH 2,1 K.
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BeiOOp NHEBMOMEXaHMYECKOTO 3axBaTa OOYCJIOBJIEH TEM, 4YTO OH
oOecreynBaeT JO0CTaTOYHOE YCUJIUE MPU HEOOJIbIION Macce, UMEET CPAaBHUTEIBHO
MPOCTYI0 KOHCTPYKIIUIO U CUCTEMY YIIPaBIICHHUSI.

3axBar PGN-plus 80-1 mpennasHaueH 1jsi 3axBaTta HEOONBIIUX JeTaneu
Maccoit 110 2,1 kr. OH mpenctaBisieT coOOM JIBYXIajblIeBOE MHEBMATHYECKOE
3aXBAaTHOE YCTPOMCTBO, UCIOJIb3YIOUIEE KIMHOBOM MEpPEAaTOYHBbIM MEXAHHU3M JJIS
MepeMeIeHHS TaJbIEB.

TexHuueckne XapakTEpUCTUKH 3axBaTHOTO yctpoicTBa Schunk PGN-Plus
80-1 u3 O6poiutopsl uzroroButens [12] npuseaensl B Tabnuile 13.

Tabnuia 13 — Texuuueckue xapakKTepUCTHUKU 3aXBATHOT'O YCTPOMCTBA

[Tapamerp 3HadeHue

X0 0JHOTO Hajabla 8 MM

Cuna 3aKpbITUs 415 H

Cuna OTKphITHS 465 H

Bec 3axBara 0,5 xr
MaxkcuMaJIbHBIN BeC 3aXBaThIBAEMOM JIeTalIn 2,1 xr

Bpewms oTkpbITHs/ 3aKpBITHS 0,04 c
MaxkcuMalibHO BO3MO>KHAas JIJIMHA MMallbla 110 mm
MakcumanbHa BO3MOYKHASI Macca majblia 0,6 kr

JIByxnanbleBblii 3axBaT C MapajuleibHBIMU TanblaMu (PUCYHOK S5)
MO3BOJISIET YAEPKUBATH 3aXBaThIBAEMYIO JI€Tallb 0€3 10pabOTKU UX KOHCTPYKIIUU.

JlocTaTOYHO JUIIL YCTAHOBUTH HA 3aXBaTe MaJblibl HYKHOM (OPMBI U pa3mMepa.

a
Pucynok 55 - JIByxnanbleBbli 3aXBaT C NapajuiesibHbIMU nanbiamu cepur PGN-

plus: a — 3axBat 0e3 manblieB, O — 3aXBaT C NajablaMHU (IPUMeEP)
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VYCTpolcTBO MHEBMATUYECKOTO 3axBaTHOro yctpoictBo Schunk PGN-Plus

MPUBEJIEHO Ha pucyHke 56. OCHOBHbIE PJIEMEHTHI IPUBEICHBI B TabuIe 14.

il

18%@;\?

g

|
20

Pucynok 56 — YcrpoiictBo nHeBMaTuueckoro 3axsata Schunk PGN-Plus

Tabnuua 14 — OCHOBHBIE IEMEHTBI 3aXBATHOI'O YCTPOMCTBA

Ne

HaunmenoBanue KomnuecTBo
MO3UIINHU
| Kopnyc |
2 Kyna4ox neBbIit |
3 Kynmadok npaBblii 1
4 [Topiens |
5 [Iutox 1
6 ITopmiens nmuanHIpa 1
7 Konb1io kBasijpaTHOTO CEYECHUS 1
8 Kppimka 1
9 KOHTaKTHBIN KyJTa4oK 2
10 Jlepxatenb OECKOHTAKTHOTO BBIKIIOYATENIS 2
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[Tpomomkenue Tabmuis 14

11 Jlepxaresib KOHTAKTHOIO KyJjlayka 2
12 Koub110 kBagpaTHOTrO CEYEHUs |
13 ITpoknanka miockas 1
14 Kpyrusiii maraur 1
15 Bunt M2 x 6 2
16 Buar M2 x 10 2
17 BunT ¢ moTtaiinou ronoskout M2,5 x 4 4
18 Pe3rOoBas mmuiapka M3 x 3 1
19 Buatr M3 x 12 4
20 Bunar M4 x 10 4
21 Pe3rOoBas mmuiapka M5 x 4 7
22 BunT ¢ mortaitHo# roinoBkoit M6 x 16 1

[IpuHuMn percTBUA 3aXBAaTHOrO ycTpouMcTBa ciexyrommi. [lox mencrsuem
MMOJBOJIUMOTO TOJT TaBJIE€HUEM BO3/1yXa JIBUTAETCS BBEPX-BHHU3 MOPIICHb HHJIHHAPA
6 u cBsI3aHHBIM ¢ HUM nopuieHb 4. [lopuieHs uIMHAPa 6 KpenuTcesi K MOpIiHio 4 ¢
noMomp0 BUHTA 22. Ha koHIe mopiiHs 4 YCTaHOBJICH KIMHOBOM MEXAaHU3M, C
MOMOIIBI0 KOTOPOTO PA3JBUTAIOTCSA MO HANMpPaBISIOMMM Kynadku 2 u 3. CHusy
MOpHIeHb 4 3aKpbIBACTCA IMIMTKOM 5 C MOMOIbK BUHTOB 17. [l KOHTposis
MOJIOKEHUSI KYJIAYKOB HCTOJb3YIOTCA KOHTAaKTHBIE KyJauku 9, OECKOHTAKTHBIE
BoIKJIFo9aTes 10. KOHTakTHBIN KyJnadok 9 3akperuisieTcss ¢ MOMOIIBIO JepKaTess
KOHTaKTHOTO KyJiauka 11.

Cwita 3axBara AeTanu 3aBHCUT OT ITOAABAEMOIO B 3aXBAaTHOE YCTPOMCTBO
JABJICHUS BO3/yXa, MTOITOMY PETYIUPYs TaBJIEHUS MOJABAEMOr0 BO3JyXa MOKHO
MOJIYYUTh JIFO0OOE 3HAYEHUE CHUJIBI 3aXBaTa BIUIOThH 10 MAKCUMAJIbLHOU JJI1 JAHHOTO
3axBaTHOro yctpoiictBa. Takxke Cuna 3axBara ONpenessieTcs JUIMHOM Majbla
3aXBaTHOrO yCTpoicTBa. B maHHOM ciydae mimHa nanena cocrasisieT 100 mw,

CclIeI0BaTEILHO MaKCUMaJIbHAsg cria 3axsarta — 350 H.
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Gripping force
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Pucynok 57 — Onpenenenue cuiibl 3axBaTta
Jlist 3axBata HMCXOJHOM J€Taaud M 3aroTOBKH OBUIM CKOHCTPYHPOBAHBI
nanelpl. J{1g 3axBaTa AETand MCHOJIB30BAINCH CUMMETPUYHBIE NPU3MATHYECKUE
nanblibl ¢ yraoM npusmbl 120 rpagycos. Ilpu 3ToM miMHa nmanbua HE JOJDKHA
IPEBBILIATH MAKCUMAJIbHO BO3MOXHYIO, PErJaMEHTUPYEMYIO TEXUYECKUMU

XapaKTEPUCTUKAMHM 3aXBaTHOIO YCTPOMCTBA. YepTexxk mnanpla MPUBEACH HA

pucyHke S7a.
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Pucynok 57a— UepTex nanblia 3aXBaTHOTO YCTPOMCTBa

[IpopunupoBanre manblla OCYHIECTBISUIOCH HMCXOAs W3  pa3Mepa
3aXBaThIBAEMOW YaCTH 3aroTOBKHU (B JaHHOM ciydyae — 40 mm). Jlns storo Obuia
MOCTPOCHA OKPYXKHOCTh AuamerpoM 60 MM W JBe JMHUM U3 1eHTpa noxa 30°
Kaxaas. Bokpyr okpy>XHOCTH ObUI MOCTPOEH KOHTYp OYAYIIMX MaJbLEB C YIJIOM
120° wmexay NUMHUAMU C TOMOIIBI0 KacaTeNbHBIX JIMHUM, IPOBEICHHBIX K
OKPY’KHOCTH B TOYKAaX €€ MEPECEUYEHHUs C JIMHUAMU, MPOBeAeHHbIMHA noa 30° u3

LEHTpa OKPY>KHOCTH. Jlanee ¢ yueToM pa3MepoB KyJlayka 3aXBAaTHOT'O yCTpPOMCTBa
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(paccTostHME MEXAY OTBEPCTHSIMH, PACCTOSHHE MEXIY KyJlauykamHu) ObLI
CIPOEKTUPOBAH JAIbHEUIINNA KOHTYp I'yOOK (pUCYHOK 570)

C yderoM JuaMeTpoB OTBEPCTUH B Majlblax g HX KpeIUvIeHUus K
3aXBaTHOMY YCTPOMCTBY ObUI MOJYy4YE€H OKOHYATEJIbHBIA BHUJ  MAJbIEB,

MPUBEJACHHBIA HA PUCYHKE S7a.

| #40

20°

Pucynok 576- IlpodunrpoBanue nanapiia 3aXBaTHOTO YCTPOMCTBa

JInst kperuieHus majableB B MOHTaXKHbIE OTBEPCTUS 3aXBATHOTO YCTPOUCTBA
UCIIOIB3YIOTCSl LICHTPUPYIOIINE BTYJIKU U BUHTHI B COOTBETCTBUU CO COOPOUYHBIM
YEpTEKOM 3aXBATHOI'O YCTPOUCTBA.

Kpennenue nanpla K KyJladyky TPOU3BOAMTCS C HCIOIb30BAHWEM BHHTA C
pe3b0oil M5 Ha MakcuManbpHYIO TNIyOMHY BKpyduBaHMs B Kyiadok 10 mm. Jlnsa
HaJIeKHOI'O LIEHTPUPOBAHUS MAaJbLEB U 00ECIIEYEHUs] TOUHOCTH KPEIUICHUS Majibla
K KyJIauKaM 3aXBaTHOTI'O YCTPOWCTBAa HCIOJIB3YIOTCS LIEHTPUPYIOIINE THIIb3bl. B
JAHHOM CJIy4yae JuaMeTp UEHTPUPYIOLEH T'Uib3bl paBeH 8 MM. B nanbie caenansl
yTIyOJIeHUS IO/ TaHHBIE [IEHTPUPYIOIINE THIIb3HbI.

[lockonbKky OTBEpCTHS HA 3aXBAaTHOM YCTpOMcCTBEe W (piaHiie podora He
COBMNAJAIOT, TO JJISl COEIMHEHHUs 3aXBATHOIO YCTPOWCTBA C BBIXOAHBIM 3BEHOM
MPOMBIIIJIEHHOTO po00Ta, BBHIOPAHHOTO B MYyHKTE 2.2 ,0bUT CKOHCTPYUPOBAH

KpOHIITENH. Ero BHEIIHUI BUJ U 3CKU3 IPUBEJICH HA PUCYHKE 58.
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Pucynok 58 — Dcku3 KpoHIITEHA

C omHO CTOPOHBI KPOHIITEHHA UMEIOTCS OTBEPCTHS JJIS €T0 KPEIUICHUS K
¢dbnany poboTta, a ¢ JIpyrod — sl KpeIsieHUs 3axBaTHOro ycrpoicrBa. Ha
OOKOBBIX CTOPOHAX KPOHIITEHHA CIEIaHBI MPOPE3U I CBOOOJHOTO JTOCTYyMa K
BUHTaM KPCTUICHUSI.

3axBatr  Schunk PGN-plus 80-1, mnambipi ¥ KpOHIITEHH C
COOTBETCTBYIOIIUMH KPETIS)KHBIMH H3IEITUSIMU 00pa3yloT 3aXBAaTHOE YCTPOMHCTBO,
npumensiemoe B PTK miist onepanuii ¢ getansamu.

COopounblit yeptex 3Y uUMeeT CAeAyIONUN BU:
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2.4 Bb160Op TPaHCTIOPTHBIX YCTPOICTB

JIns momaum 3aroTOBOK JJIsl 3arpy3KH CTaHKa MPOMBIIUIEHHBIM POOOTOM
UCIIOJIB3YyeTCSl  CTON € 3arOTOBKaMH. 3aroroBka  yCTaHaBIIMBAaETCS
HETMOCPEJCTBEHHO Ha CTOJ, TaK KaK (hopMa U pa3Mepbl 3arOTOBKHU MO3BOJSIOT 3TO

caenathb. PoOOT 3a0upaeT 3aroToBKY BCerja ¢ OAHON U TOM K€ MO3UIUH.
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JIns  pasrpy3kd CTaHKa M TPAHCIOPTHPOBAaHMS TOTOBBIX  J€Tajen
WCIIOJB3YETCsl JIEHTOUHBIM KOHBeWep. BHemHuil BHA JIEHTOYHOTO KOHBEHepa

MIPUBEJICH HAa pUCYHKe 59.

PucyHnok 59 — BHeniHuil Buj JICHTOYHOI'O KOHBEepa

l'oToBass nertanb yCTaHABIMBAETCA HEIMOCPEICTBEHHO Ha KOHBekep. Ha
KOHII€ KOHBEHEepa CTOUT JIaTYUK, KOTOPBIMA BKIIOYAET MPUBOJ KOHBEHWEPA U MOAAET

CUTHAJI poOOTY Ha TO, YTO JIEHTOYHBII KOHBeWep CBOOOEH.
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2.5 Pa3paboTrka koMnoHoBo4YHoI cxembl PTK

Crpyktrypy PTK pa3pabatbiBaeM Ha OCHOBE pPE3yJIbTaTOB KOMILJIEKCHOTO
aHajgu3a TEXHOJIOTMYECKMX Olepaluii W  MpoIeccoB, BbIOOpa  MoOJENu
MIPOMBIILJIEHHOTO po00Ta U €ro (PYHKITUH.

[Ipombiniennsidi  podoT B coctaBe PTK Mexanuueckodt o0pabOTKU
BBITIOJIHSIET  clienyromue  (QyHKIUMU:  3arpy3Ky,  pasrpy3ky  OCHOBHOTO
000py/I0BaHUS; OPUEHTAIIMIO 3arOTOBKH B TPOCTPAHCTBE MEpe]l YCTAHOBKOW B
MPUCIIOCOOJICHHE; YKIAAKY B IPUEMHOE YCTPOICTBO.

Omnepanysi yCTaHOBKM 3arOTOBKM BKJIIOYAeT B ceOsl 3aXxBaThbIBAaHHE €€ CO
CTOJIa C 3arOTOBKAaMH, OPUEHTAIIMI0O B MPOCTPAHCTBE, MEPEMEIICHHE K CTaHKY U
ycTaHOBKa B maTpoH. [lukn HaumHaeTrcss ¢ ompoca CTaHKa O TOTOBHOCTH
MOBTOPEHUsI LMKJIA W TMOJy4YEeHHs OOpaTHOW KOMaHIbl O TOTOBHOCTHU
MPUCIIOCOOJIEHUST CTaHKa (Ji1 TOKApHBIX CTAHKOB KOMaHABI O TOM, YTO
MPUCIIOCOOJIEHHE W MAaTPOH OPUEHTUPOBAHBI B JAHHOM TIOJIOXKEHHUH), O
HaxOXJICHUU pabounx OpraHoB CTaHKa B HCXOAHOM mojoxxkeHuu. Ilocrme
YCTAHOBKM 3aroTOBKM Ha CTaHOK MPOBOJSAT ONPOC O HAJIUYUU 3arOTOBKU B
MPUCIIOCOOJICHUH, 3aTeM JAaeTCs KOMaHJa Ha 3aKpelieHHe U MpOoBEpseTCs
MPaBUJIBHOCTh TOJOXKEHUS ee. BxirodaroT npuBoja riaBHOro ABwkenus. [locrme
OKOHYAaHUsI OOpabOTKM M TOJIydeHUs OOpaTHOM KOMaHIbl 00 3TOM, JaeTcs
KOMaH/a Ha pPacKpeIyIeHWe 3aroTOBKM B 3aKUMHOM MPUCIOCOOJICHHHM CTaHKa.
[IpoMmblIlieHHBIA pOOOT BBIMOJHIET OTBOJ 3aroTOBKH, €€ MmoBopoT Ha 180° u
Jlajee yCTaHaBIMBAET 3aroTOBKY B maTpoH. llociie BhIMOTHEHHS] BTOPOW YacTu
00pabOTKHU MPOMBIIUICHHBIM POOOT 3aXBaThIBAET 3arOTOBKY U IMEPEHOCUT €€ K
JICHTOYHOMY KOHBEHEpy.

Ilo pesynpraram aHanmusa BeInoJHsAEM cxeMy pasmenieHus PTK. Ha cxeme
yKa3blBaeM pabodee MOpOCTPaHCTBO poOOTa, MpejjaraeMble CHOCOObl MOAa4YH
JeTajgel W PpacroioKeHUE BCIOMOTaTeIbHOrO0 OOOPYIOBaHUS. DTO MO3BOJISET
OMpeIeNIUTh HEOOXOAUMYIO 30HY ISl pa3MelleHus 000pyA0BaHUs,.

B nannom ciyuae PTK coctout u3 tokapuoro cranka EMCO Maxxturn 65,

npomeiiienHoro po6ora ABB IRB 1600-6/1.45, ctona mms pa3MemieHUs
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3aroTOBOK, JIEHTOYHOIO KOHBEWEpa Ui pa3MENIEHHs TOTOBBIX JETaJIeH,
TEXHOJIOTUYECKOTO OCHAIIEeHUsT MU OOIed CHUCTEMBbI YyMOpaBICHUSA. 3arOTOBKH
JNOCTaBIISIIOTCS Ha CTOJN. B paccmarpuBaeMoM mIpuMeEpe 3aroToBKa CO CTOJIA
poboTOoM TepemaeTcs 1 OOpaOOTKM Ha CTaHOK. 3areM poOOT CHUMAaET
00paboTaHHYIO C OJHOM CTOPOHBI 3arOTOBKY, MOBOpauuBaeT ee Ha 180° u cHOBa
yCTaHaBIUBaeT sl oOpaboTKU ¢ Jpyrodl crtopoHbl. OOpaboTaHHas AeTallb
nepenaeTcs poOOTOM Ha JIEHTOYHBIM KOHBelep. B cocTaB TeXHOIOTHYECKOTO
ocHameauss PTK BXoasT: TpexkKyJauykKoBBIM NATPOH, 3aXBaTHOE YCTPOMCTBO,
OMpEeNIeNICHHbIA 3apaHee HA0Op HHCTpyMEHTaIbHOro obecrnedyeHusi. Bwmecte ¢
TEXHOJIOTUYECKUM OOOpYJOBAaHMEM OHHM COCTAaBISIOT PECYPCHI, HUMEIOIIUECS B
paclops>KEHMH  TEXHOJIOra JO0 Hadala MPOCKTHUPOBAHUS TEXHOJIOTHYECKOTO
rporecca.

Pabouas mianupoBka PTK npuBoautces B rpadguyeckoit yactu. [InanupoBka
o0ecrieunBaeT:

- BO3MOXHOCTb BBITIOJTHEHHS TPOMBIIIJIEHHBIM POOOTOM MaHUMYJISIIMOHHBIX
JNEUCTBUM B COOTBETCTBUM C TEXHOJIOTUYECKON XapAKTEPUCTUKOM;

- ONTUMAJIBHOE  PACHOJIO)KEHUE  OCHOBHOTO M BCIIOMOTATEIBHOIO
o0opyloBaHusi B mpenaeinax 30HbBI oOciayxuBaHus [IP B coorBeTcTBHM C
TEXHOJIOTHYECKUM MPOLIECCOM;

- BO3MOXXHOCTh o0cITyKUBaHUS 51 peMOHTa I1P, OCHOBHOTO
TEXHOJIOTHYECKOTO ¥ BCIIOMOTaTeIbHOTO 000pY10BaHUS;

- BO3MOXHOCTh BEJICHUS HaOJI0JIeHUs] 32 O00OpYyJOBaHHUEM, BXOJSIINM B
coctaB PTK, He 3axoas B pabouyto 30ny I1P.

KomnonoBka PTK coliepuUT OCHOBHBIE CBEAECHHUS, KOTOPHIE HEOOXOIUMBbI
JUTsl TPOTpaMMUPOBAHUS POOOTA.

Pazpaborannas miiaHUpPOBKA MPE/ICTABICHA HUXKE:

58



3

[

4375

16171920
| 59Bm82 1 598311822 L
| [ erna / ‘\ \
=] “““ ‘ A \
'] =
2325 b
| P 24 242225 811719
s [ & -’ /
Ll 1/ }{ 1A | Vi S 4 1R
4 n I 8
2 \ 8 ‘
an g 781011 N |
|
- % ‘
’—| N r_l L6 7711215162021
#0 1w ‘ %25 785
1770 445 170 ‘ o
B 26 _
|
20 =R
A -
yors s Locmab PTK
/A
1~ Cmawox EMCO Maxxturn 65
2 - lporsiwnene) podom ABB IRB 1600-6,/145
7= mon c sazomobkamy
4 ~ /lenmossid Korbevep
I p =l 5~ Onmudeckuy damyuk
IN
5 /

59



2.6 OcHOBHBIE CBeIeHHUS O IPOrPaMMHUPOBAHUU POOOTOB

OCHOBHBIMH CBEACHHUSIMU Il TpoIecca MPOrpaMMHpPOBaHHUS poOOTa
SIBIIAIOTCSI: KOOPJMHATBHI HAXOXJICHUS 3aXBaTbIBAEMOW JETaIM, KOOPJMHATHI
MOJIOXKEHUSI po0O0Ta, KOOPJIMHATHI YCTAHOBOYHOW OCHACTKHM CTaHKa, KOOPJWHATHI
BBIXOJHOTO HAKOITUTEJI.

Toukn 3axBata (Target) 3agaroTca B mporpamme B Bujae koopauHat X, Y, Z.
[To nanHBIM TOUKaM (popMUPYETCS TPACKTOPHUSI ABUKEHUS pOoOOTA B IPOCTPAHCTRE.

Bo3MoXHBI JIBa BUIa ABMKEHUS poOOTa:

— JTUHEHWHOE TIepEMEIIICHUE TTPSAMOM, 3a1a€TCs C MOMOIIBI0 KoMaHasl MoveL;

— IBU:KeHHE ocerl Movel.

NHCTpyKIMS TO3UIUOHUPOBAHUS COAEPKUT CICIYIOIINE JaHHbBIE:

— BUJ] TPACKTOPUH MEPEMEIICHUS;

— KOHEYHAas MO3UIHS JJIsl IBHKEHUS poOOTa;

— BEJMYWHA 30HBI OTMOaHMs, TO €CTh KaK OJM3KO JOJDKEH MPHUOIM3UTHCS
poOOT K KOHEYHOMY MOJOKEHHUIO, TIPEXKIE YEM HAUHET JIBHXKCHUE K CIIeYIOIIeH
no3uniuu. [Ipu Beibope fine poGOT AOCTUraeT MO3UIUU TOYHO;

— BUJI UHCTPYMEHTA.

NucTpyKius MO3UIIMOHUPOBAHUS BBITJISIAUT CIAEAYIOMIMM 00pa3oMm:

MoveL pl, v100, z10, tooll, rae

— MoveL — Bua tpaektopuum (L — nuHelHas, J — nBwxkenue oceur, C —
IyrooOpas3Hoe);

— pl — KOHEUYHas O3NS, CONEPKUTCS B ONUCAHUU Pl TaHHBIX NO3UINY;

— v100 — cKOpOCTh ABMIKEHUS HHCTPYMEHTA, B 1aHHOM citydae 100 mm/c;

— 710 — 30Ha orubaHus (TOYHOCTH), B TaHHOM cirydae 10 mMm;

- tool 1 — HauMeHOBaHNWE UHCTPYMEHTA.

[TapameTtp 3axBaTa U OTHOCSAIIASCS K HEMY pabodas TOUKa OMUCHIBAIOTCS B
OMHUCAaHUU JAaHHBIX. YTPaBJICHUE CXBAaTOM MPOUCXOAUT Onaroaaps IudpoBOMY

BBIXOOAHOMY CUT'HAJTY, KOTOPOC OIIMCAHO B CUCTCMHBIX ITapaMETpax.
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B naHHy mnporpamMmy Takxke MOXHO J00aBUTh CBsI3b C HUGPOBHIMU
BXOJaMU U BbIxogamu poOota. Hampumep, uudpoBoil BBIXOA, YINPaBISIOUIUN
Pa3KUMOM M 38)KMMOM 3aXBATHOTO YCTPOKCTBA.

s pyukumonupoBanuss PTK B cooTBeTCTBUU C €ro KOMIOHOBKOM # [13,
14] Osbima HamMcaHa  OporpamMma, KoOTOpas  yOpaBisieT  JBIKEHHEM

MPOMBIILJIEHHOT'0 po0oTa.

MODULE MyModule

PERS tooldata
Schunk_1:=[TRUE, [[0,0,129.78], [1,0,0,0]1, [2,(2,1,1],([1,0,0,0],0,0,0171;

PERS wobjdata
Wobj_stanok:=[FALSE, TRUE,"", [[2700,537,153.169],[0,0,0,111,10[0,0,071,[1
+0,0,0111;

CONST robtarget ppatron:=[[1300,278.5,696.831],[0.5,-0.5,—
0.5,0.5],[0,0,-2,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget pvpatron:=[[1300,537,696.831],[0.5,-0.5,-
0.5,0.51,[-1,-1,-1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+091 1 ;

CONST robtarget othod2:=[[1450,274.5,696.831],[0.5,0.5,-0.5, -
0.5],10,0,0,1], [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09]1];

CONST robtarget
ozhid:=[[688.237183172,0.000216037,928.379509033]1,[0.499999485, —
0.499999658,0.500000499,-0.500000358], [0,-1,—

1,01, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+091]1 1] ;

CONST robtarget othod:=[[1450,278.5,696.831],[0.5,-0.5, -

0.5,0.5],[0,0,-2,11, [9E+09, 9E+09, 9E4+09, 9E+09, 9E+09, 9E+09] ];

CONST robtarget pvpatron_2:=[[1300,537,696.831],[0.5,0.5,-0.5,-
0.51,[(-1,-1,1,11, [9E+0Q09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+091 1] ;
CONST robtarget ppatron_2:=[[1300,274.5,696.831],10.5,0.5,-0.5,—

0.5],10,0,0,1], [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09]1];

PERS wobjdata Workobj_Pick:=[FALSE,TRUE,"", [[0, -
00,4751, 11,0,0,011,110,0,01,11,0,0,0111;

CONST robtarget Home:=[[0.000380712, -
1212.78,1243],[0.500000078,0.499999922,0.500000078,-0.499999922], [—-
1,0,0,0]1,[9E+09, 9E4+09, 9E+09, 9E+09, 9E+09, 9E+09] 1] ;

CONST robtarget Pick:=[[0,-50,22.5],10.5,0.5,0.5,-0.5],1[-2, -
1,0,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+0911;
CONST robtarget GTPick_10:=[[0,-50,65],[0.5,0.5,0.5,-0.5],[-2,~-

1,0,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+0911;

PERS wobjdata
Workobject_Place:=[FALSE, TRUE,"",[[0,1500,475],[1,0,0,011,1[0,0,01,11,
0,0,0111;

CONST robtarget GTPlace_10:=[[0,-550,65],10.5,-0.5,0.5,0.571, [0, -
1,0,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+0911;
CONST robtarget Place:=[[0,-550,22.5],10.5,-0.5,0.5,0.5], 1[0, -

1,0,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+0911;
PROC main ()
Path_10;
ENDPROC
PROC Path_10 ()
Moved Home,v100, z5, Schunk_1\WObj:=wobj0;
Moved GTPick_10,v100,fine, Schunk_1\WObj:=Workobj_Pick;
setDO DO1_10,1;
MovelL Pick,v20, fine, Schunk_1\WObj:=Workobj_Pick;
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SetDO DO1_10,0;

Movel, GTPick_10,v60, fine, Schunk_1\WOb7j:=Workobj_Pick;
Moved ozhid,v100,z10, Schunk_1\WObj:=wobj0;

Moved pvpatron,v100,z5,Schunk_1\WObj:=Wobj_stanok;
Movel ppatron,v20, fine, Schunk_1\WObj:=Wobj_stanok;
SetDO DO1_10,0;

MovelL othod,v100, fine, Schunk_1\WObj:=Wobj_stanok;
Moved ozhid,v100,z5, Schunk_1\WObj:=wobj0;

WaitDI DI10_1,1;

Moved othod,v100, fine, Schunk_1\WObj:=Wobj_stanok;
Movel ppatron,v50, fine, Schunk_1\WObj:=Wobj_stanok;
setDO DO1_10,0;

Movel pvpatron,v100, fine, Schunk_1\WObj:=Wob]j_stanok;
Moved ozhid,v100,z5, Schunk_1\WObj:=wobj0;

Moved ozhid2,v100, fine, Schunk_1\WObJj:=wobj0;

Moved pvpatron_2,v100,z5, Schunk_1\WObj:=Wob]j_stanok;
Movel ppatron_2,v50, fine, Schunk_1\WObj:=Wob]j_stanok;
setDO DO1_10,1;

MovelL othod2,v50, fine, Schunk_1\WObj:=Wobj_stanok;
Moved ozhid2,v100, z5, Schunk_1\WObj:=wobj0;

WaitDI DI10_1,1;

Moved othod2,v100, fine, Schunk_1\WObJj:=Wobj_stanok;
Movel. ppatron_2,v50, fine, Schunk_1\WObj:=Wob]j_stanok;
setDO DO1_10,0;

Movel. pvpatron_2,v50, fine, Schunk_1\WOb7j:=Wobj_stanok;
Moved ozhid2,v100, z5, Schunk_1\WObj:=wobj0;

Moved GTPlace_10,v100, fine, Schunk_1\WObj:=Workobject_Place;
Movel. Place,v50, fine, Schunk_1\WObj:=Workobject_Place;
setDO DO1_10,1;

Movel. GTPlace_10,v50,fine, Schunk_1\WObj:=Workobject_Place;
Moved ozhid,v100,z5, Schunk_1\WObj:=wobj0;

Moved Home,v100, z5, Schunk_1\WObj:=wobj0;

ENDPROC

ENDMODULE

B navane nmaHHOW mHporpamMMe MNPHUBEICHBI ONMUCAHHWE TAHHBIX MO3UIIUH,
bopMUPYIONIUX TPACKTOPHUIO JBHXKEHUS MPOMBIILIEHHOrO pobota. [lpouenypa
Path_10 omnucbiBaeT TpaeKTOPUIO [IBUKEHUS MHCTPYMEHTAa U  HUCIOIb3YeT
MIPUBEJICHHBIC BBIIIE KOHCTAHTHI. YTPABJIECHUE CXBATOM IMPOUCXOAUT Onarojaps
1u(poBOMY BBIXOAHOMY cHrHany ¢ obo3nauenrem DO1_10, koTopoe onmcaHo B
CHUCTEMHBIX IMapamMeTpax. 3HAY€HUWE CUTHaJIa | O3Ha4yaer, 4To CXBaT AEPKUT
netanb, eciu curHan O - gerans orcyrcerByeT. Lludposoit curnan DIN10_1
UCIIONB3YEeTCs JUIsl CBSI3M KOHTPOJUIepa poOOTa CO CTAHKOM JJIsl TIepe/jladyu CUrHasia
KOHITa 00pabOTKHU JIeTaIH.

C ucrnonb30BaHUEM 3TON MPOTPAMMBbI MPOMBIILUICHHBIA POOOT BBHIMOIHSIET
3arpy3Ky M pasrpy3Ky CTaHKa JETaIMA B COOTBETCTBUU C pa3pabOTaHHOMU

crtpykrypou PTK.
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2.7 lluksaorpamma padorsl PTK

UtoObl  obOecreuuTh  coryiacoBaHHoe  ¢GyHKuuonupoBanue I[P wu
TEXHOJIOTUYECKOTO 000pyAOBaHUs, HEOOXOJUMO COIJIACOBATh LUKJIBI UX PAOOTHI.
Jns »tux 1meneit paszpabortaem unukiaorpammy pabotel PTK, cocrosmyo u3s
TUIIOBBIX MEPEX0/I0B. JJIUTENTbHOCTD OTAEIBHBIX IEPEXO0I0B ONPEAEAETCS UCXO s
W3 BEJMYMH MepeMelleHud paboyux OpraHoB CTaHka W poOOTa U CKOpoCcTel
COOTBETCTBYIOIINX NEPEMEIICHUM.

Ha ocHoBaHMM HamMCaHHOW MPOTPaMMbI C YY€TOM CKOPOCTH MEpPEMEICHUS
paboTa W KOOpPAMHAT, a TaKXE PACUETHO-TEXHOJOTMYECKOW KapThl OOpabOTKH
netanu (Tabnuma 8) Oblja mocTpoeHa mukiaorpamma padotsl PTK.

Bpemst mo3uimoHupoBaHus TPOMBIIIIIEHHOTO pOoOOTa CYIIECTBEHHO 3aBUCUT
OT BBIOPAHHOW CKOPOCTH MO3UIIMOHUPOBAHUA. Bpems MO3UIIMOHUPOBAHUS OBLIO
MOJIy4YEHO B pe3yibrate MojenupoBaHusi padotrsl PTK Ha 6a3e mpOMBIIIIIEHHOTO
po6ota ABB IRB 1600 B mporpamme ABB RobotStudio.

Bpemss g 1 mepexoga ObUIO TOJNYYEHO B pe3ysibTaTe YCTAHOBKH B
porpamMmme TOYKHU OCTaHOBKH Ha CTpPOKE MoveL
GTPick_10,v60,fine,Schunk_1\WObj:=Workobj_Pick. [Tonyuennoe BpeMms

MPUBEJICHO B HIKHEHN YacTH porpamMMsbl (pucyHok 60.

o) i = Solution3_1 - ABB RobotStudio 6.04.01 (32-bit) o EOER

T Home  Modeling | Simulation | Controller  RAPID  Adddns o @
= ]
i == £ |
b b o V= , E "=
Resume Step  Stop TCP . -
- Trace ]
Collisions Configure Simulation Control F] Maonitor Signal Analyzer Record Mavie
[ Layout [ Paths&Targets [ Tags | ~ X || Solution3_i:Viewl x =]
5§ Solution3_1* e
echanisms ed
=== Steowateh k]
4 ¥ IRB15201D_4_150_02 fr—
(48] Links Stat Trigger. [Samulation Stad_~
End Trigger | Semwdaton Stop =
AP <Schuriks comt | n2n
‘L_? Schunk TowiTme 625
M conveyor
@™ conveyor_2
M pedestal

@ stanok
)J zag

@ zag 2
W zag_3

| Output ‘ - X
-~

Show messages from:  All messages - Time

i) IRB_15201D_dkg_1.50m {Station): 10053 - Regain ready 06.06.201

i) IRE_15201D_dkg_1 50m (Station) 10151 - Frogram started 06.06.201

i) Autosave complete. 06.06.201 e

< 1 b

Pucynok 60 — Bpems g nepexona 1.
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AHajiornyHo ObLIH MMOJIYYCHbI BPEMCHA IICPCXOA0B JJIsI BCEX OCTAJIBHBIX

nepexo/1oB. Pe3ynbTaThl mpuBeieHbI HA pUCYHKaX 61-68.

v H - - ﬁh 5 Solution3_1 - ABE RobotStudio 6.04.01 (32-bif)
M Home  Modeling | Simulation | Controller  RAPID  Add-dns

b BN E P

Resume  Step Stop TCP Stopwatch
Co L raitEiEl nits = Simulator Trace ¥ 5 o
Collisions Configure Simulation Control ] Monitor Signal Analyzer Record Movie
| Layout [ Paths&Targets [ Tags | = %|| solution3_Lview1 x =0
i_i SB‘L"IDH.}_‘V Stopwatch L}
. adz
Lechanisms ~) Swowaich x
4 3 Stopwaich
(3] Links Start Trioger. |Samatation Start_~
End Trigger. |Samadaton &
Bl_? <Schunk: o 258 =
tF Sehunk Towi Time: 258
@ conveyor
@ conveyor_2
(¥ pedestal
@ stanok
W zag
@ zag_2
@ zag_3
Oulpul‘ - X
Show messages from:  All messages - Time -
i) IRB_1520ID_dkg_1.50m (Station): 10053 - Regain ready 06.06.201
i) IRB_15201D_dkg_1.50m (Station): 10151 - Program started 0506.201 —
i) Autosave complete. 06.06.201—
4| m *
D HEH9 - - B s Solution3_1 - ABB Robotstudio 6.04.01 (32-bit) = B =
[PET tome  Modeling | Simution = Controller RAFID  Addns s Q
= M =3
b bl @ W " @
Resume Step Stop /o TCP  Stopwatch [_E
C lslals e = - 5 Trace 5 o B n
Caollisions Configure Simulation Control L] Maonitor Signal Analyzer Record Movie
| Layout [ PathsaTargets [ Tags | = X ||| Solution3 L:Viewl x =]
E Solution3_1* Hopwatch o
I Ade)
: ms ~) Stopuenich ®
4 By IRB152010_4_150_02 Hame Stogwaich
[ Links StartTrigger- [Smulation Stan_v
End Trigger. (Gamaobion Stop_=
Af <Schunkc ot 1808
9 Schun TowlTime. 1508
1@ conveyor
@ conveyor_2
¥ pedestal
W stanok
@ zag
¥ zag 2
¥ zag_3

Output | s X
Show messages from:  All messages - Time o
iJIRB_152010_4kg_1.50m (Station): 10053 - Regain ready 06.06.201

i) IRB_1520I0_4kg_1 50m (Station): 10151 - Program started 0606201 —
i) Autosave complets. 06.06.201 e
4| ([ +

Pucynok 62 — Bpems BbInosiHEHUs 3 nepexoaa
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Madeling

Collisions

Configure

Simulation

Resume Step Stop  Reset

Solution3_1 - ABB RobotStudio 6.04.01 (32-bif)

Controller RAPID Add-Ins

b M B B &

D TCP
Trace

r Bl History Sir

Simulation Control [F} Signal Analyzer

Monitor

= iR

> @

| Layout | PathséiTargets | Tags | Solution3_LViewl X L=
E Solution3_1" Stopwatch _,:
Mechanisms
= ) Sipuich x
4 S IRB152010_4_150__02 Name: Sipwatch
[ Links Start Trigger- |Bmadation Start_+
End Trigger. (Simudation Siop_~
EL_? «Schunk: Count 188
tr”f Schurk Towl Tine: 185
nts
@ conveyor
¥ conveyor_?
¥ pedestal
(¥ stanok
W zag
@ zag_2
¥ zag_3 /
Oulputl ¥ X
Show messages from:  All messages - Time o
1) IRB_1520ID_dkg_1 50m {Station): 10017 - Automatic mode corfimed 06.06.201
1) IRB_15201D_dkg_1.50m (Station): 10010 - Motars OFF state 06.06.201
1) IRB_15201D_dkg_1.50m {Station): 10011 - Motars ON state 06.06.201—
i) IRB_15201D_4kg_1.50m (Station): 10002 - Program peinter has been reset 06.06.201|=
1) IRB_15201D_dkg_1.50m {Station): 10052 - Regain start 06.06.201)
1) IRB_15201D_dkg_1.50m (Station): 10053 - Regain ready 06.06.201
{1 IRA ARMUN Arn 1 Bflm iStatinnl 10161 - Peorsm ctartad N e 21
4| »
Pucynok 63 — Bpems BbinosiHeHus 4 nepexoaa
- Eh 5] Solution3_1 - ABB RobotStudio 6.04.01 (32-bit) = EBEOE
Madeling Simulation Controller RAFID Add-Ins & 0
b bl @ e
- | = &
B Resume Step Stop Reset TCP
Collision Set echanical U v s Trace
Collisions Configure Simulation Control F] Manitor Signal Analyzer Record Movie
| Layout | PathsaTargets | Tags | = Solution3_LiViewl X =)
:13 Solution3_1" Stopwatch "‘:
Mechanisms
3 ) Stpumich x
4 5 IRB15201D_4_150__02 Name Stopwatch

|4l Lirks

@L_? <Schunk:
t? Schurk
Ce nts

Start Trigger: | Samulation Stan._»
End Tragger. [Samulation Stop =
Caunt s
Total Tune: 1445

@ conveyor

WM conveyor_2

¥ pedsstal

@ stanok

@ zag

¥ zag_2

¥ zag_3 /
QOutput | ¥ X
Show messages from:  All messages - Time -
i) IRB_15201D_4kg_1.50m (Station): 10017 - Automatic mede corfimed 06.06.201
i) IRB_15201D_dkg_1.50m {Station): 10010 - Motors OFF state 06.06.201
i) IRB_15201D_dkg_1.50m (Station): 10011 - Motors ON state 06.06.201—
i) IRB_15201D_4kg_1.50m (Station): 10002 - Program pointer has been resst 06.06.201| = ‘
i) IRB_15201D_4kg_1.50m (Station): 10052 - Regain start 06.06.2017_|
i) IRB_15201D_dkg_1.50m {Station): 10053 - Regain ready 06.06.201 il
‘; i IBR ARMIN Alen 1 Bllm (Ststiney 10161 - Dmﬂrl;m tartad ne ne vr:1

Controller status:1/1 "

Pucynok 64 — Bpems BbinosiHeHus 6 nepexoaa




Si

~ Solution3_1 - ABB Robotstudio 6.04.01 (32-bit)

ns

ation Controller RAFTDY

= Y=
L’ L"u F| i 5 | g’(ﬁ |
Resume Step Stop R /o TCP St
u @ s tor Trace [ Histor
Collisions Configure Simulation Control (] Monitor Signal Analyzer Record Movie
| Layout | Paths&Targets [ Tags | + % || solution3_t:Viewl x =]
f}_ Solution3_1* Stopwatch @
ada
Mecharisms
- - Sicpaaich *
Ll S IRE15201D_4_150__02 Name. Stopwatch
|4 Links Stat Trigger: |Simudabion Start_+
EL_F <Schunk: z:.rm 135 —
t? Schunk Total Time: 185
nents
@ conveyor
W conveyor_2
¥ pedsstal
¥ stanok
¥ 229
@ 2ag 2 p
W 12g_3 ) 5‘\
QOutput ¥ X
Show messages from:  All messages - Time o
i) IRB_1520ID_4ka_1.50m (Station): 10017 - Automatic mode confimed 06.06.201
IRE_15201D_4kg_1.50m (Station): 10010 - Motors OFF state 06.06.201
IRB_1520/D_4kg_1.50m (Station): 10011 - Motors ON state 06.06.201—
i) IRB_1520/D_dkg_1.50m (Station): 10002 - Program poirter has been reset 06.06.201| =
IRB_15201D_4kg_1.50m (Station): 10052 - Regain start 06.06.201| |
IRE_15201D_4kg_1.50m (Station): 10053 - Regain ready 06.06.201
SRR ARHUN Aln 1 Blm iSstont 10161 - Pmorem stadad nene Nt T
4| 1 L
Pucynok 65 — Bpems BbInosiHeHus 7 nepexoaa
PO " | - ¥ - - ﬁh = Solution3_1 - ABB RobotStudio 6.04.01 (32-bif) o B R
[T Home  Modeling | Simulation | Controller  RAFID  Add-Ins o @
b bl 8l 4 s
W S U
Resume  Step Stop R o TCP =
Ca - = Si ator  Trace y [ History Sim
Collisions Configure Simulation Control (] Maonitor Signal Analyzer Record Movie
| Layout [ Paths&Targets | Tags | = Solution3_1:Viewl X =]
E Solution3_1* Stopwstch o
Mechanisms =
_ ) Stogwaich *®
el 5 IRB15201D_4_150_02 Name Stopwach

|4l Links
BL_P <Schunkc:
t? Schunk

¥ conveyor
w¥ conveyor_2
@ pedestal
(¥ stanck

W zag

¥ zag_2

@ zag_3

Start Trigger. | Simulaion St ~
End Trigger. | Samdaton Stop =
Count 106
Totsl Time: 1068

L

QOutput ¥ X

Show messages from: Al messages - Time o

i) IRB_15201D_dkg_1.50m (Station): 10017 - Automatic mode confimed 06.06.201
IRB_15201D_4kg_1.50m {Station): 10010 - Matars OFF state 06.06.201
IRB_15200_4ka_1.50m (Station): 10011 - Motors ON state 06.06.201—
IRB_152010_4kg_1.50m {Station): 10002 - Program poirter has been reset 06.06.201| =
IRB_15201D_2kg_1.50m (Station): 10052 - Regain start 06.06.201] |
IRB_15201D_4kg_1.50m (Station): 10053 - Regain ready 06.06.201

PVIRA ARWUD Aler 1 Blln iStinnl 10161 - Benorsm ctadad nEnEInt T
4| i L

Pucynok 66 — Bpems BbinonHeHus 9 nepexoaa
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v - - - g’h = Solution3_1 - ABB RobotStudio 6.04.01 (32-bit) o B
[ﬁ] Home  Modeling | Simulation | Contraller  RAPID  Add-ns s @
: /e Enabled fm
: bbbl & A - =
- = o - e = =10 = _
O Resume Step Stop  Reset /O TCP  Stopwatc i
Co S A = o Simulator Trace 7 ™ Simulation [ Re
Collisions Configure SimulationControl 1 Monitor Signal Analyzer Record Movie
| Layout [ Paths&Targets | Tags | ] Solution3_1:Viewl X
7§ Solution3_1*
4 33 IRE15201D_4_150_02
|4l Links
E{? <Schunkc:
tF Schunl
@ conveyor
@ conveyor_2
¥ pedestal
¥ stanok
¥ zag
¥ zag_2
¥ zag_3
| output | T X
Show messages from:  All messages - Time g
i) IRE_15201D_4kg_1.50m (Station): 10017 - Automatic mode confimed 06.06.201
i) IRB_15201D_4kg_1.50m (Station): 10010 - Motors OFF state 06.06.201
i) IRE_15201D_4kg_1.50m (Station): 10011 - Motors ON state 06.06.201
2100 ARIUN Alem 1 Bl (C3—dime b 10T Demmemee mmied o bms bmmim emmmd nc nc WA ad
Ll " r
Pucynok 67 — Bpems Beinonnenus 10 nepexona
v E - - - ﬁh = Solution3_1 - ABB RobotStudio 6.04.01 (32-bif) o =R
W] Home  Modeling  Simulation  Controller  RAFID  AddIns o @
Vi 1]
b bl @ Y i
S - _ = _
Resume Step Stop Reset D TCP tc 5 a d - e
Collision Set = Simulator Trace Analyze ¥ Simulation 5 Recording
Collisions Configure SimulationControl Pl Maonitor Signal Analyzer Record Movie
| Layout | Paths&Targets | Tags | s Solution3_1:Viewl X

E Solution3_1*
4 J7 IRB15201D_4_150_02
| Links
EL_? <5Schunk:
{P Schunk

@ conveyor
WM conveyor_2
W pedestal
(@ stanok

W 1ag

@ 1ag_2

@ zag_3

| output | s x
Show messages from:  All messages - Time G
1) IRB_15201D_4kg_1.50m (Station): 10077 - Automatic mode confimed 06.06.201
1) IRB_15201D_4kg_1.50m (Station): 10010 - Motors OFF state 06.06.201
1) IRB_15201D_%kg_1.50m (Station): 10011 - Motors ON state 06.06.201
29100 ARMUM Alen 1 Rflen (Ci—dined: 10N Deeoees ssieder bion koo censd nc nc o
4 M +

Pucynok 68 — Bpems BeinonHenus 11 nepexona
[lo mony4eHHBIM pe3ynbTaTaM MOJEIMPOBaHUS ObLIa MOCTpOEHa TabJynLa
15, rae npuBeIeHO BpeMs BBIOJIHEHUS KaKI0T0 Mepexo/1a, KOTOpOoe NOHaA00UTCs

AJIA IIOCTPOCHUA OUKIOI'PpaMMBI.
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Tabnuma 15 — BpeMms nporecca 3arpy3ku/pa3rpy3ku 1 00paboTKu JeTain

No i/ Haszpanue nepexona Bpewms
1 OnyckaHue pyKy U 3aXBaT 3aroToBkH (rmo3unmu 1,2,3) 6,2 c¢c
B3dTtue 3arotoBKM CO CTONA U MOBOPOT K CTaHKY (MO3UIMU
2 25¢
3,4,5)
VY cTaHOBKa 3arOTOBKM B MATPOH U 3aKUM NATpOHA (MO3ULINU
3 15,0 c
5,6,7)
4 OTBOJ pyKH U3 30HBI 00paboTKHU (o3uuu 8,9) 1,8 ¢
S5 ITpocToit (06padoTtka 1) mozunus 9 26,0 c
[logBoa pyku, 3axBaT 3aroTOBKHU, OTBOJ PYKH W3 30HBI
6 oOpaboTku, moBopoT Ha 180°, ycTaHOBKa 3aroTOBKH B 144 ¢
MaTpoH, 3aKuM natpona (rmosuruu 9,10,11,12,13,14,15,16)
7 OTBOJ pyKH U3 30HBI 00paboTku (mo3unmu 17,18) 1,8 ¢
8 IIpocTtoii (0o6paboTka 2) 54,0 ¢
9 [logBoa pyku, 3axBaT JeTajau, OTBOJ U3 30HBI OOpPaOOTKHU 10.6
(mo3unuu 19,20,21,22) ’
10 IToBOpOT K JIEGHTOYHOMY KOHBEWEPY, OIYyCKAHUE PYKH, 39 ¢
pazxum 3axBata (rmosuruu 22,23,24,25) ’
11 BosBpar B nucxoiHoe nojgoxxenue (nmo3unuu 25,1) 4,0 c
Hrtoro Bpems nukia | 139,5 ¢

B pesynbraTte Bpemsa nukna coctaBwio 139,5 ¢. Ha ocHOBaHMM MOJTYYEHHBIX

3Ha4YeHUI BpeMeHH Oblia MocTpoeHa ukiorpamma padotst PTK.

Yempoicmbo Bpers, ©

Cmaror EMCO Maxxturn 65 800 W %

Aermosmsid korbeven /IK-02 20

Onyckare pyku v saxbam sazomobxu 62

Basimue sazamobky co cmona v nobopom « CmaHky 25

Semarobra sazomobxu 6 nampor v 3axum nampona 5o

Ombad pyxu u3 301 00pacOMKL 18

fpocmou {odpadomka 1/ 260

[Todbod pyky. 3axbam soeomobxy, ombod pyky U3 30Kyl 00Da0OMKY, 7
nobapom Ha 160° yomanobka 6 nampor v

2

Ombod pyxu 13 30 00pacomky 18

[poriunensi podom ABB IRB 1600

[fpocmaii lodpacemka 2) 540

[Todbad pysu. saxbam demany, ombogd u3 3oHe 0padamKky 06

[Tobapom K neHmouHoMy KoHbedepy omyckanue pyky pasxum saxbama 32

Boafipam & ucxodkoe nonoxerue 40

Ty =1395¢

Pucynok 69 — [uknorpamma pa6otst PTK

2.8 Pazpaborka nukiaorpammbl padbotsl PTK 6e3 nporpaMMHBIX cpeacTB
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PaccmoTpuM anbTepHAaTUBHBINM BapUaHT MOCTPOSHUSI LUKIOTPaMMbl JJisi poOoTa

Kuka Kr 6

130"

680

1320

— 675

126001

Tabnuia. 16 - OcHoBHbIe xapakTepuctuku [1P.

XapakTepucTuka 3HaueHus
Pagnyc nerictBus, makc 1611 mm.
HomunanbHas rpy30n015EMHOCTh 6 Kr.
HomuH. nomn. Harpyska Ha
10/20 «kr.
MaHITyJISTOp/Kapyceib
MaxkcumanbHas rpy30I10AbEMHOCTb 36kT.
IToBTOPsIEMOCTH MO3ULIMOHUPOBAHUS +0,05mMm.
KonuuectBo oceit 6

MoHTaXHO€E NOJIOKEHUE

Crena, 1o, MOTOJIOK

[Tnomanp yctaHoBKH poboTa

500 Mm.x500 mm.

Bec (6e3 CY)

235 kr

CxopocTh mepeMeIIeHus Mo 0csIM MpuBeaeHa B Tadaute 17.

Tabnuma 17.
Ocp Pabounii quanazon CkopocTb nepemeleHus
1 +/-185" 156 /c
2 +357/-155 156 /c
3 +154/-130" 156 /c
4 +/-350 343 /c
5 +/-130 362 /c
6 +/-350 659 /c
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Jl7st ompeieneHuss CKOPOCTH JTMHEHHOTO TO3UIMOHUPOBaHus Vi, B Juama3’oHe

nepememiennit L, = 0,05...0,8 M (L, — BBUIET KOHCOJU PYKU poOOTA) MOKET OBITH
UCIIOIb30BaHa AMIIMpuyeckas popmymna:
Vo= 2-L_-VAl
xp W s
rae Ly=1.83 m u Ly = 0.82 M — niepeMenienure pyku podora o ocu Y, Al=0,1 mm

— MOTPEUIHOCTh MO3UIIMOHUPOBaHus; M=3,4 ke — Macca 00beKTa MAHUITYJIUPOBAHUSI.

_2-1.83-%/0,0001

V., 3d =0,25m/c
2-0.82-% 1
V, = 083 3f,OOO =0,15m/c

Jlns onipenieneHus JOMYyCTUMOM OBICTPOXOAHOCTH YCTPOMCTB MOBOPOTA BCEU PYKHU
OTHOCHUTEJIbHO BEPTUKAIBHON WM TOPU3OHTAIBHOM OCHU MOXKET OBITh HCIIOJh30BaHa
dbopmyna:

,_05p Y5
=

Jer)?

I @ — yriaoBas CKOpOCTb, pan/c; p=90°=1,57 pao. — yrojl moBOpoTa pyKH, pas;
0= 0,01 pao.—morpenHoCTh YTII0BOT0 MO3UIIMOHUPOBAHUSI.

,5-4/1,57 -4/0,01
wy=05 S7 0.0 =0,322 pad/c=19°14'/c
3/(2-1.83)*

0,5-4/1.57-4/0,01

W, = =0,46 pao/c = 28°15'/ ¢

3/(2-0.82)*

Ornpenenenue BpeMEeHH TTO3UITHOHUPOBAHUS

B OonbmunctBe IIP wucnonb3yeTcss 3aKOH HW3MEHEHUSI CKOPOCTH JIBHXKEHUS,

Onm3kuil K TpamneuneuganbHomy. [Ipu TpamenennanabHOM 3aKOHE U3MEHEHUsI CKOPOCTHU

BpeMst T; OTIEIBHOIO JIBHXKEHUSI MOXKET OBITh Ompe/ieneHa no gopmyiie:
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a, Vn/ ak'L

L 1+K(V, /\a, - L)

rae L — [umHa nepeMeNieHus Mo I-U KOOPAUHATE; di — YCKOPEHUE IIPU TOPMOKEHUU

2 . .
uiu pasrone, M/c”; K — ko3 (UIMEHT, 3aBUCSIIIUNA OT COOTHOIIECHUSI YCKOPEHHUU Mpu
pa3roHe U TOPMOXKEHUHU; V,, — CKOPOCTh NO3ZULIMOHUPOBAHHUS 110 I- KOOPJAUHATE.

Haubonee wacto BcTpewaeTcss ciydall, Korja pa3roH UM TOPMOXEHHUE
OCYILIECTBIIAIOTCS C OJMHAKOBBIM MO MOAYJIO yCKOpeHueM, npu 3toM K = 1. OnbIT

ucnonb3oBanusi [IP  mokazanm , 4YTo oONTUMalbHBIE CKOPOCTH TMEpeMEelleHuUs
WCTIOJIHUTENBHBIX YCTPOMCTB JOCTUTAKOTCS MPU YCKOpEeHUU ay = 4...5 m/c.

Eciu BpamarensHoe ABUKEHHUE pacCMAaTPUBATh IPUBEIECHHBIM K OIPEIEIEHHOMY
paauycy, TO pacyeTHyIO (GopMmyny MO ONpPENeNICHHI0 BPEMEHU IMEPEMEIICHHUS MOXKHO
HCTIOJIB30BATh U ISl BPAlaTEJIbHBIX IIEPEMEICHUMN.

Paccunraem Bpems kaxaoro u3 nepemenienuu [1P:

OmnyckaHue pyKy U 3aXBaT 3arOTOBKH

Pucynok 70. [Tonoxxenne podoTa mpu cXBaTe 3arOTOBKH.

_ 920 5 61c + Tugu= 2.66

w1914

o O
[TogHATHE pyKH C 3arOTOBKOM U MOBOPOT Ha 90
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Pucynok 71. [lonoxenue poboTa npu MOJHITUN 3arOTOBKH

=40 s
w 19,14
_a_ 90 _3
2w 2815

T,=) T=261+32=581

[loaBoxa k matpoHy (uKcaius 3aroTOBKU

Pucynok 72. [lonoxenne po6oTa npu (pUKCallUU 3aTOTOBKU

I,=2T

r,=2-39 s
T w1914
_a_ 40 _
2w 1914

T,=Y T=261+25=511+ Texpara+ Tpamma = 3,31 €



Paz:xum 3V, oTBOJI pyKH U3 30HBI 00paOOTKH

Pucynok 73. [lonoxeHnne po6oTa npu OTBOJIE PYKHU

=T

a 10

T, =—= =05
1w 19,14
a 40
:—:—:2,
2w 1914

T,=) T=05+2=3

[loaBoxa k matpoHy uKcaius aeTaiu, pa3KuM naTpoHa

Pucynok 74. [lonoxenue po6oTa npu puKcaluu IeTanu

_a_ 10 _
w1914
T,=2= 40 s
2w 1914

T5 = ZT =05+2,=3+ TCXBaTa+ Tpa3>1<HMa = 3a2 Y

OTBOJI PYKH C JI€TaJbIO U3 30HBI 06paGOTKH MOBOPOT Ha 90
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Pucynok 75. [lonoxenue poboTa npu OTBOJIE JI€TalN

=222 o
w 19,14
_a_ 40 _

2w 19,14
6.3:£: 20 =32
w2815

T,=D.T=261+2+32=781

OnyckaHue pyKH, pa3KuM 3axBaTa

o

Pucynok 76. [lonoxenne po6oTa npu OMyCKaHUU JeTajdu Ha KOHBeHep

50

a
; —m =2.61c+ TCXBaTa= 2.66

;=
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[ToxbEéM pyKH, BO3BpPAT B UCXOTHOE IMOJIOKECHUS

Pucynok 77. UcxoqHoe nonoxeHue podoTa
L,=T

a 50

T, =—=—" =261
S w1914

1
8222: 80 :6,
w2815

T,=> T=261+64=9

[uxnorpamma paOoThl B JaHHOM CJTy4ae UMEET CJIEeAYIOMIUMN BU/I.

Luknozparma pacome PTK

. Bpers, ©
Yempoicmbo et
(marox 720
Onyckarue puku v 3axbam 3az0mabky 266

[oduamue pyku ¢ 3azomobkou v nobopom Ha 90 | 581

L)
|

é [Iodbod Kk NampoKy 30KPEN/HUE 3020MmabKy w1
§

S Pasxur 39 ombod podoma u3 30Hs 00padomKy 3
SN

= ,

§ [pocmou 7
<

3

2
=

lodbad k nampory @ukcayus Gemany, pazxuM nampoHa | 32
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3akioueHnue

Pazpaborannsiii PTK mnpegHazHaueH [jis HW3TOTOBJIEHUS YKa3aHHBIX B
3aJJaHAM JIETAJEd B YCIOBUSX CEpUUMHOro mpousBoactBa. B cocraB PTK Bxomut
tokapHbiii ctanok EMCO Maxxturn 65, npombinuienasii po6or ABB IRB 1600-
6/1.45, 3axBatHoe yctpoiictBO Schunk PGN-plus 80, ctonm ¢ 3aroroBkamu u
JICHTOYHBIA KOHBeuep. TexHonmormyeckas OCHACTKA: TPEXKYJIAUYKOBBIM MATPOH,
3aXBaTHOE YCTPOWCTBO, MHCTPYMEHTAJIbHAS HANAKA.

B xoze BbImosiHeHUs: pabOThl ObUTH BBIMOIHEHBI CIETYIOIIUE TAIbIL:

1) QopmupoBaHMe  MapUIPYTHOTO  TEXHOJOTMYECKOTO  MpoIlecca,
ompeeIeHUe COCTaBa onepalyii 00padoTKHU AeTalu;

2) BBIOOp TEXHOJOTMYECKOM OCHACTKM W CTaHKa, M0A0Op MHCTPYMEHTa U
pacueT peKUMOB PE3AHUS C MOMOILBIO CIPAaBOYHUKA 1O UHCTpYMEHTY CoroPlus®
ToolGuide;

3) BbIOOpP NPOMBINLJIEHHOTO PO00Ta, TPAHCIOPTHBIX YCTPOUCTB U
3aXBaTHOT'O YCTPOMCTBO JJIA JAHHOTO BUJA JIETAIH;

4) Pazpabotka mnanupoBku PTK u mporpammbl paOOThl MPOMBIILIEHHOTO
pobora;

5) pa3pabotka nukiaorpammbl padotel PTK, oToOpaxaromie AIUTEIbHOCTh

BCEX JICMCTBUH, BBHIMTOJHIEMBIX 32 OJUH UK padoTsl PTK.
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