Міністерство освіти і науки України
ВІДОКРЕМЛЕНИЙ СТРУКТУРНИЙ ПІДРОЗДІЛ «БЕРДЯНСЬКИЙ
МАШИНОБУДІВНИЙ ФАХОВИЙ КОЛЕДЖ
Національного університету «Запорізька політехніка»
МЕТОДИЧНИЙ ПОСІБНИК ДО ЛАБОРАТОРНИХ РОБІТ
З НАВЧАЛЬНОЇ ДИСЦИПЛІНИ
Системи ЧПУ в механообробці
Галузі знань: G Інженерія, виробництво та будівництво
J Транспорт та послуги
Спеціальності: G11 Машинобудування (верстати та інструменти)
G9 Прикладна механіка
J8 Автомобільний транспорт
Лабораторна робота № 1
Тема: Основи програмування на верстатах з числовим програмним керуванням (ЧПК)
Мета роботи: Вивчити основні функції та параметри програмування, навчитися складати кадри керуючої програми для обробки поверхонь деталей на верстатах з ЧПК.
Прилади та обладнання: фрезерний верстат з ЧПК моделі “DYNAMYTE 2800”, токарний верстат з ЧПК моделі “ORAC – MBC 84”.
Теоретичні відомості
[image: image1.png]Cucres YITK - ue cyxymmicTs eneuianisosaiiix npucTpois MeTozis i 3acobis, HeoGxiamix uia
POGOTI BepCTATS, KA MPHSHAMCHA A WIIAN] KEPYOHHX Al BHKORYIOWIN OPAHOM BEPCTATA Y
BUMOBIIHOCT] 3 KepyIOH0l0 MOTPANOI0. CTANPTHA GilCTeNa Kepysamia neperaton 3 UK
npexeTannena wa . |

Jlwsaiiep Acrancit suxopicTonye ronomin wom CAD/CAM nporpasa 1. Otpineasut wn
"NOrpANANH PEILTAT — MIARPOTPANY 2, #KA MPCACTABICHa Y BUIIAA G — KOy, EPERACTLEA Y.
KoTpoep Beperara 3. KOWTpOcp BEpCTTa MEpEBOTIT TATPOTPANY Y B, AKIl MXOITH 1%
Kepysaiuun pixynine BETpYNEnTON. Bici BPCTATA MPHBOIATLCA B PYX BIA CCPBO ~ 460 ATORNX
sirynin, Jpaflnepit MEpERIpAIOTS it AOCTATHSO TOTYKH § AOTYCTI B Saci CHTHATI, 7K MOCTyNAIOTS
Bix KoNTpOICPa BepeTaTa (pic. 1).

Pucyriox 1 - Crauzapria cierexa kepysaiis eperaron 3 UITK: 1 - CAD/CAM nporpasa; 2~
‘miATporpasa; 3 — KOKTpOTEp; 4 ~ BepeTaT.

Pospobia xepyrouol npozpasu

Kepynona nporpana (KIT) M KoOpaUiamt TouoK TPACKTOpH HCTPYMEHTa, SHateHia WAKOCTH
pisnun ¥ 560 actoms obeprasia wmmzenx S, 10zt F, & TAKOK TEXHOTOTITHI KONAIN (SN
ncTpywerTa pRToRCH, Ox0T0KCHIA Ta ).

Tipn samicy Kazpin 13 100M NpOFPANGH NAIOTL KA YBASi TOCTLIOBHICTL CHMBOTS, WO
POSTIAZAIOTLCK 8 oy XY AK EAINE . BOWD CRIALACTSEA 3 ADECH, NOWFHEHOTD TSP, i
s, o nizoGpaac 860 hemIURY nepeiniem, a0 WBALKCTS N0, 200 KO AXCICH 0T
gy, Hampueaz, croso ¥ + 13345 oamatac HACTYIHe, TEpeMIEIiA GYIOPTA BCPRTAT. B
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Januicu Ppasani 3i INEHHOIO AOBKIHOKD MOKYTS BAKONYBATIICA TPHON CTIOCOGINH: SAPECHIN,
a1 yrisepeauity. TIpit JATHC] ATPECIUAM CrIOCOGOM KOKIE C10BO NOYHACTLCA 3 GYKE,
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3actocoRyiom, TaGyaiimit crioGiS 3amycy, TO 6Ci C1083 GPISH GALIYION 0K %8 OIHM B B
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“Towy ocuosm eranas niaroronsat KIT anmscrucs:

« Pospoda Texroaorimol onepail (cXewr yCTARORNI i SaKpirtenNa AeTar, cXexi 06poG,
incTpysen, pexinn pisas  20...30% TpyzomITpRT);

+ Pospaxymox kepytouol intpopaai (reowerpisof | Texmozoriaof (40...45%));

o Koaynass, konrpots | nanaroacruns — 20...25%

TU% nporpaNysaina pyxy WCTDYMeHTy WEOGXLNO MPOBGETH  DOSDIXYHOK KOOpIAMIT
APAKTEPIHK TOYOK TPACKTOpI] - TAK HATBAHIX OTIOPHHX TOUOK, B AXILX IMHIOETLER HATIPIBIEHA 460/

WBIKICTS YXY IHCTPYMEHTa 450 BIIAIOTHCS TEVHOTOTiNH KOVAN:I PO3PEXYHOR BHKOHYCTLCA Ha
ocHOB BLIONOT FEOMETpif 0GPOGIORaHO HOBEPYHi 3 YPAXYBAHSAM GOPMIL HCTPYMCITA — X TPABHTO,
HpOTpAMYCTHCA BEpUIMHH (BPESit 360 LEHTP CKPYTAEHHA, TOGTO EXBLIHCTANTI 20 Nepepizy A€TA (P
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Pucyntox 2 - TeoneTpia o6poGoBaHol omepii

Jian eperaris 3 UITK sanne nporpavi JAHlCHIOIOT, Ha MPOTpANOHOGiH (nepocTpiiiax.
nepOKapTaX, MArHiTHI CTPivKaX). €UNi A4 BCIX BB BEPCTATin NPABATA KORYBAINA OPNALT
KIT ma wocil zamex saifiewocrses y simosinocri 3 TOCT 20999 — 83 7o wiasoriumns
peraaverToRasni MikHIpORHIMH CTAIBpTANM 1SO.

Kepyiota Mporpava — MpeiCTABIAC 0000 HOCILIORNICT: Katpin (koais). Ko crpitka
pOrpANH MUSHBACTLCH KaapoM. CKIAA KAIPY ~ HOMCP i OANE a0 aeKirbia indopwaifiX cais.
(CpyxTypa Kepylouol pOrpAM Ta KaIpy 1 Gyab-#Koi cncrenn HITK npezcTaica a pic. 3.
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Prteyok 3 ~ CIPYKTYpa Kepyio%0f mporpas a xazpy
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Houep razpy
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Tperuua JoRKyHa Hepeuiens, napaTenLoro Bici X
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Posipni nepesiienus ssamorscs » mocrizosuoeti X,Y,Z (UV.WR.QR) - siiai; LLK
spyroni, AB.C(D.E) — kyroi . Yneaa micra aspecin aazwor, aGo aGcotor pOSNpH, 0 IPIPIST B
D wioet, wia yerawovox niaroTowurx bywkuiA. Iusveruta 1K 3u1ckaTs na criocoly sazaiie 2y7e
s MpoTOTHIA KOMA WAICA GTTHN WPNGTON. ¥ TPOTOTAIEX KONAKL, TWILIA ()
omwauac peaate anaverna Sk OTIHGAHO P, PEATIIC JASTHHA MOAE 6y (1) A wHTON,
i 44, (2) mipasoN, nanpkia [2+2,4), (3) smaseia napauerpa, narpniiaa # 8, 460 (4)
mavconss ool ki, manpikrax ACOS [ 0]

N SimeamoeT snaaxia, AKIL0 AaHO Hasay oci (6yas-st 3 ix X =, Y = 2~ B~ C = U~ V =
W =), o B nowHatac TOwKy npiacrss. HoNepi ocei no sizsometio 20 akTisHol » ik
Mot XoopuMaTI CHCTMi, AKWO TITLK We ONACANO BAKOPHCTANS a6conOTIOT cHETE
Yoopmia, Tax 7 Hasei ocell HcooR SKOB, Gy-AK FPHIYULEHHA oci GYAYTL MATI I nOTOHNL
s, yaa-sii MpCAMETH B TPOTOTHTEX KOMANL He ABHO OMHCAHWK 2K HEOGOBKOR: TOTPIGHL
Slkao mOTpiGHHi MPEAMET IPOMYUIEHO, TO LE HONLA-

UV W s cnonis, A, B i C. Busopucrauna 3 U, B 3 V i w1 Gyne nowinxoio (1x
kopucTaimn A Abii na pazKy). Y AOKAuONY omici KoRis U Vi W e 5HO SrazyoTin KOKEH
pas, e sukoprcTORYIOTHCa X A, B 260 C.

' paroTanas, Satet RACTYTHI 54 ATEPANIL TACTO JROTLCA AK i GC

e e e e, amni caa Nokyrs 6y Acui nascrsas. Hanpukaaa G10 L2
e Gy piaosnaso savineno G{2¢S] L{1+1). Sano suaveruia napanerpa 100 aopiswoc 3. 70
CT0L 4 100 yze oamaiaTh Te  casie. BAKkopHCTamHA AUICHI HatcH AKiHe AW WHEA AK TLILKK
10 670 TOK3AHO B HPWKIAI KO GyBaE KOPHCIIL.

Y feuto » npovomimi HamHcano L ~ To naitvacriuie =" 6yac capulluao ax "L wncio”. Bianosizo
- H = oasa maspam "H sic70M" | TaK a7 A71x Gyb-AKO1 ol AiTepi

it axrop wka 3acTocoRail 10 GY-aK0! Bic TO Bl GYIE JCTOCORRHAT 20 SnaCHI
siznonimors X, Y. Z, A/ U, BV, C/ W snpasis i 0 nanears I, J, K abo R upasavi kot soin
BHKOPHCTOBYIOTHCA.

Onuc cmpymypu Kaopy

Tlopaasonisosep KApy:: = NXX, 16 XX ~ LIe ACATKORE THEAO

j: GRx.

Bei niarorowsi gyl (G-¥oz) posGiri a 9 rpy:
Tpyna I: GOO - noximiropasus (W Xia B TOHKY);

GO1 - ainilina irepnonais;

G02, GO3 - kpyrosa HTCpIIOTALiA B MPANOMY 360 380POTHONY HAPANX;
Fpyna I: G17... G19 — nGip maouua Kpyrosof repronauif (XY, ZX, YZ);
Tpyna I: GA0... GS2 — KOpEKiA a iaNETp a60 PAAIYE HCTPYMEITS;

Ipyna IV: GS3... GS — Kopes Ha AOWKIRY 160 NOICKEHIA HCTPYNEIT;
Fpyna V: GS60... G62 ~ TOSHE Ta WIRIKE TOSHUIOBIHI;




[image: image5.png]Tpyna VI: G8O... G89 — crawaapri wns 0GpoGKy oTBopis;

Tpyna VII: G90 — sizpaxynor  abcomorinx poswipax; GI1 — BUApaxymOK » mpupomenax; G92
JTAHORKS (IR0 HYLAY;

Tpyna VITT: G94, G9S — oz wiewipiosarns rozasi (w/xs, Ms/o6);

Tipyna IX: G96, GO7 — 0kl BHOIPIOBaHA WIBNAKOCTI pisanus (X, 06/x)

B Kaapi o Gy AcKiAbKa TATOTOBIR KA, G i PIHIX TPy, BYINIA 3 10 THX i

‘ot e Gyac aiasinena iAok yuKiicio i Tiei & rpyn. B Tad. 2 Haneaci ocHoBii G-Romi.

Tais 2~ Migrovossi byt (G-xoam)

Toyuasenns Omic

GO0 Jinilina reprionauia npw MpHCKoperiowy nepeMiImeri

'G01 | Jlmiftna isrrepnosuia s wewikicmo tozasi

'G02__| Kpyrosa ineprionstin o romummiKosii crpinii

03| Kpyrons inTeprio/sui npoTH ro;pnHHKORO! CTpiAKIL

'G04__| 3ynvmxa  Burpinkoro sacy (cpepanimna). Towna symra

'G0S | Kpyrona iTepriomti 3 b0/ Ha KpyTOBY TPAEKTOpto 1o AoTi it
'G06 | Buesuenia fonycTinoro pisis npHEKoperta

GO7 | Biawina saemuieNna JOMYCTINOTO pisin MPHCKOPHTS

'GO8 [ Kepynauion mswixicTio n01asi  T0%kax icper

09| Biawine KepyRaius WRIIKICTIO O1at B TOSKX Tcperimy

'G10 | Buetenis Tab s JaHIY HCTpYMEHTY KoODIMNATHOT CHETENI! | POGOSIY BACTYTD.
'GII__| liniina iepnojuia s HospHX KoopammATAX

'G12_| Kpyrona inteprio/uti 10 rouiixopii CTpLTT B TOTAPHIIX KOOPUIHATEX
'G13 | Kpyrosa i#Tepnoueuia 1poTH romKORil CTPLTI B MOADIIX K0ODIMHTIX.
G14__| Mowampicrs nporpasysaTh Koedbuienra nizeenua o WoHAXOCTE

GI5 | Bexia s ronspimi pekin

'G16 | Brix s nonspm pexin

G17__| Bubip nrommm X Y.
GIS | Butip naouumm Z X

G19 | Bubip miowmmm Y Z

G20,70 | Bnxopcrasus o

G21,71_| Bincoprcrasms winierpi

22| Awrumauia oceh

G23 | Tiporpaypanns ysiosoro nepexoay

'G24__| Tiporpayans GesymoBtoro ncpexozy

'G28 | Tlosepeinus B nosamxose morokeia

G28.1__| Kaioposa oceil

G30 | Mobepnersa » nowamkose nonowenia

G31__| sy aocaimkemun

'G32 | Hapisaims piss6 Gc3 KoMTeHieyioworo naTpona

'G34__| Oxpyr7ewis o niniiHiX TnAHOK.

‘G35 Biawina oxpyriciA 280X i TinaOK
G36 | BLutoIcHr IpAMCTpiB BAXWICHHA, AKi YCTANOREH B MAITHHHILX NEDINETPEX
G37__| Tlporpaypanis K0opnaT oiioca TIepRATLHOT BiIOGpaRCHIE
G385 | Axrubauin meprainoro sUOGpEKe, HOBOPOTY, MACUITIYRAIA

'G39 | Biawina il Depramoro biioGpaxcs

'G40__| Kownencauin paziyea incrpywena

G41 | Kownencauia paiyca inctpywierra

'G42__| Kownencauia paniyea icrpywienma
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G34...G59 | Iniratia simeux myna (u1Gip poGo'u BACTYTI KoOpATHO! HeTew)
GO0 3iienia KOWTYPY B MESaX XO0PUIAATHO] CHETEMH KepyIOTl TporpaiL
G6I | Baeacuns pexony xepysanin
G62 | Binwina rowmoro nosiiovarna
G63 [ Vaiarenna 100% b sanpor pasioRaHOTo S WHROGT]
Got | Bocacans wepyvanns
G65 | Tipun'sowa swaxocri mosaui 50 iewrpy fpeun
'G66 | Atubauin swanesa wonsxocri, ava sa3aa nOTEHITNCTpON
G67__| Biaina et KOWTYPY D KooptHaT cHcTeN KepyiovoT poTpaNT
G68, 69| Obepraum xoopamuamiol crcrenn
G73__| Cacpuninma 3 mucoworo wmumsieno
'G74 | Buxia » nowaror xoopumar
'GT3 [ Potora » ssrammon omy.
G76 | Mepeimemu s Tosy > a6coToTHNN KoOPAFATINI & CHETON] KOSpINET CTaic
G78 [ Axtusauin cacpmmoToci
G79__| Nesamusaiin oasic coepamitonol o 360 b span
‘GBS0 Biaina poGorm craitaprii wikiin (bina MOALTHOTO DY)
GS1 | Lkt cocpuionn | wicrovoro posrorysans ueipa oraopy
G82 | Ll crepy eTovoro posrosysa
G83 | Cranaaprimi wici rHG0KOTO coepUA 3 NEpIOBITHIN BHBGAON Chepura B
omopy
GE | vt apoa pVO (3 KONTHEY O TRTPOHON (38 Mpasor oGepranin)
iTaxou
G35 Lt coepyuriin a poscacpicin
686 oncrcacpanins (posrorysarnus) |
G87__{ naam oBcprenoro (penepcnors) cocparinna |
GBS, 89| Tl encparimu (postomymarns)
'G90__ porpasysarus  abcomormnx xoopmmmaTay
‘GIT [ Mporpaysanus b sitnocanox soopmmaTax
G92 | BuiicuR RAHOT CHCTENH OOPWHAT a0 OGMEASHIA NAKGHNATHHGT BETOTH
oepranms e
G935 Tiporpavysaui uacy oGpoBr
G948 Tiporpavyvais oz » v
G95__ [ Tiporpasyaia mozasi » /o6
G96 | Oymuia nocrifinol mwkocri
G97 [ @y noeriol sacor obeprana wmACH
'G98_ Moscpernu 1 mosarosoi oot » nocriowy wiea?
[T Tionepnermua 20 rowon R v mocrifnony wowsi
Momsa:: = FXxx MoKe SAlamamic SHCIOBWN WS 960 KOIOW, ponwipmicrs y

BIATOBIANOCTi 3 yCTaNOBKOI0 G94 aGo G9S. MOKIMBE SATAMNA AX PESYTLTYIOHOT IIBHAKOCT] M0A,
T f CKTAA0BIIX 10 BicAM KOOPHHAT (3 OCTAHHLOMY BHTATKY BHKOPHCTOBYIOTbe apeca FE.D).
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By ICTDSMEITS” ~ T CIyTs. 218 s HONEPA HCTPYMEHTa§ 010 KOPTOp.
w2 MaKa - Ne IRCTPYGATe, F3Ti 2 X KOPTOS.

onoia duikuia:: = Mxx B3HOSAC KON A% BUKOHYIOWIX opravin eperara (rai. 3)
Tatimua 3 — Jlonoxkui byl (M-xoan)
Tosmasers e
M0 [ Tiporpayosa syriiva.
ML 3ymnika 5a BHNOTOI0 TpOTpENIL
M2 | 3ymunca KIT, noneprcris poGOTEX Opranis 8 BIXIANE HOTOEHIA
M3/4_| KoNTpoit i 1e7: (pyX WIHIACAN 58 TOIMM, CTpITKOI0/IpOTH rOH. CTPIAKH)
Ms | Symoia mmmens
M6 | 3uima incrpywenty
M7___| Vainorerns oxono/pkerns (pumima).
M bibienx oX01ODKENN (OBITpA)
MO | Bncina oxoromkena

'MT0, MIT_| Barvcremni /posTicHcinna cron abo muaers
M30 | Saiuuenus nporpas

'ME36, M38 | Bubip Aianasony o 460 WBMAKOGT .
M47___| 3anywemi nosropwo wia nepumof it

M8 | Buamiyr KowTpOTS HOLAN Ta WBNAKOGTE
V49| Mepeayuaus a0 aimksnyTH KONTPOTE ORI Ta WIBAKOCT!
M98 | Buegenna nianporpas
M99 | Buxia s mianporpas
Tlopsok nposexenus poSorn:

 TloAGHeINA BHKIALANEM OCHOX HOTOACH: TPOTPAMYBaNEA B CHCTEN] Mach3;
« Jeworctpania imxerepon inTepeicy cnetex Mach3 Ta ocoGmumocri poSor il
« Posbpysat Kap KepyIONO! TPOFPANH, STAHO 3 BAPIANTON SABIANHA.

Sameranns
Sl cina08} cTaiapTIOL CHETENH KepyBaIAS OGnaAaAM 3 UITK?
Sl OcHOBHI €TaTIH NLAFOTORK) KEPYIOH01 TPOTpRMH?

3. Sixi cK1708i KaZpa KepyIoUOl MporpaNH?

Iuier aniry
35t 10 pOGOTI HOBMH! MATH HOMEP, HATBY Ta MCTY POGOTI; KOOTK] TCOPETISH BLTONOCT] OTTHC
KaIPY KepyI00T NpOrpaNH, STIAHO BIpIANTY SaBAAHIA, 7Ki MpHBETEH] B A07ATRY Nel.

w ol

e oap. Sunmain
N0IG94G21GOIXA0Y20F100
'N02G94G20GOIXIY2Z- [F30051200
NO3G9SG21GOIXS3Y 15Z-10F0.1
'NO4G95G20GO1 X4Y 32-2F0.055 1000
N0SG95G71G02X10Y 1SRAOZSF200
N06G95GT0GO2X I Y2RZI F0.05
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Лабораторна робота № 2
Тема: Будова та особливості керування фрезерного верстатах з числовим програмним керуванням (ЧПК)
Мета роботи: Вивчити основні вузли і принципи керування фрезерного верстата з ЧПК.
Прилади та обладнання: фрезерний верстат з ЧПК моделі “DYNAMYTE 2800” та фрезерно-свердлильний верстат “Syil X3”, різні типи фрез та пристроїв.
Теоретичні відомості
[image: image9.png]Tprsnsseni 11 oGpoGkn Aockiex | GACONHIX MOBEPXOHS SArOTOBOK CKITNGH HOPNIL
Kowcrpysati seperarin 3 UIIK MOXI6Hi A0 KOMCTPYKUl TPATMUiIKX QPEICPHIX Beperain,
BLAPISHAIOTLCA BiA OCTANIX AWTOMATIRAICIO TIEPEMILIEHX 5 AOTONOTOIO KEPYIQO MOTPAs Ip

tbopwoyropeni
@pescpii BepCTATH 10 pOSMIIENHHO IMILACTA — BEPTHKATLN] | FOPSONTAALH, O KITLKOCTi
Kepyioux. ocel 1...5 (KepyOl KoOpUMNATH); [0 THIY CTOTA 3 HEPYXOMIM i PYXOMHM CTOTOM.

TIporpaNiio. KepyIOWIti IHBIA TOTOBHOTO PYXY MOAE NATH MDHCTPOI AiA_ISTONATIHIOBANOTD
“aKpiTIeHIA 3rOTOROK, & NHIPPE3EPH] BEpCTATI IPHCTPO A1 CXakyBaia. POGOTH NelaTs TPt a0
HOTHpH CTymeri MEpeMNIeATS | MOKYT: GYHKIIOBITH ABTOHOMNO 360 B cucTexi TBC i 36ipnx
CTeNAD, 4 TAKOK OGHAITYRATHES CHCTENANH TEXHITHOTO 30PY.

Prtcynor 1 — Ocronni nyan Bepritkanso - dpesepnoro seperata s UIIK: | — crin; 2 crammns;
3 — pobounlt Cri; 45,6 ~ KpOKOB] €AEKTPOIBHIYIN; 78,9 — IONO3KI V1A TORIIOBAHLOTO,
RonepeHOro i BepIKAALHOrD Nepeine; 10 — Aewara; 11 — creuiansii npuCTpi; 12 - nymsT
Kepysauus; 13 - EOM

@pescpuuit eperar 3 UIIK wac nacTymi bysai (puc. 1)

1. Cromuma. Bysae 2-x muis — wera o awapua. [lepunei sA MAC nepesaru is 53 seaHKol
operKocri  Kpauol xewipyioHol 11aocTi. B TO e wac IBAIOBANHAN NOKIHED OTPINATH Gtk
cxnai KoRGirypauil, to NoZeKy,1 HeoBXiHO.





[image: image10.png]2. Hanpasamoui Teuyiors i wanpamaswosi (pi. 2) i nanpasanoni xowsaus. Jlpyri o
KOPICTORYETLCR SAEALI B W cpea HOMy 06 aTHari. MAc BCIIKY KOPCTKICT, 10 OGYMORTI ix
BUKOPHCTAIA 1 BEPCTATIX A1 40pHOROY 0GpOGKA, 1e ZANAIl TUD NANPABIAONAX M€ TEpTH
VORSITHE, AKC AWTACTLCH TPISNONO MHSSKOT HIBWKOCTS TGPEM I POGOIK BYAIR BEPCTaT (10
10/, sy Tovrcrs inrepomil. i HATPABTAOS TPALIOIOTS B YMOBAX TEPTA KOHCITIA i
sabesnesyion. icokt Ko nepevimena (zo 100 w/xw) i GBI BHGOKY TOWHETS, N
Janpasanot xomsais. HEA01iXoM FAHOTO THTY ¢ WHSHKS AOPCTKICT, e T NORS Hise0BaTI,
36y KTBKICTS YCTAHOBIEIIX FATDABTAI.

Pucyox 2 — Tiifini nanpasaaion

3. lmazeas — ne O is CaNiX OO BYSAiB BepCTaTH, W0 JaGesnedye ronOm PYX
pisares. Tlepuaiil MR — IMIUIAET YCTAHORIEND OKPENO BIX TPHBOAY | OBCPTaIIA NEPETICTLEA 33
Z0MONOTOI0 MacoRoi nepeaati a60 HampaMY tepes ypry. LUIMINACTL MOE MATH AX NN
Ko, TaK | aepounaMt 860 FiApoCTATI I niuAnoKH. JIpYTH WA ~ WIMHHAES DECTABIAC
cofolo. ¢TEKTPOBHIYH 10 AXOTO KPILTOCTCA WCTpyMent. [lepuua_pisnommicr HalGiThi
POSMOBCIOTAEHa | JMaHO AemCRIIA Y BUTOTOBTeHi. I TOIORNIN HELOTIKOM AWIACTLCA HCBHCOKA
acrora obepranna (10 15000 06/x.). Jlus Gararox onepauih el HEAOMIX HE ABTACTLEA CYFTCSINN,
IpoTe. mpH 0GpOGII KA TOBCPXORS UITANTiS a0 mpec-GOPM HEOGXLANA BHCOKA SaCTOTA
oeprarn. Jlpyraii THn umimLAEAn Moe possHsars Girbie 100000 06/x..

4. llpupoZs 107, BHCOKONONGHTHI  e1eKTPOTRMTYI, OOepTaiiamili Pyx poropa s
nepeTBOpIOCTICA B kil NEpEMILLEHHA POGOUIEX BYS1iB BEPCTATa 33 AOTOMOTORD LIADHKO-TOHHTOBHX
nap (LIBT) (prc. 3). TLMIHE TOMOAEHHA WHOHAACTECA aGO 33 AOTONOFOIO KPYFORIX JATSHKID 13
npiBO, 360 33 AOMOMOTOIO AX AATNKIB (TMITIOK), POIMILLENHX MOBSIORK HATPABIAIOULX.
Sl TBUrymn — ocoGUmi BM1 ASAryHis, y AOEX POTO i CTNIOP POSMiCHi HOBMIOWK
MAARISIONI, @ MMM TIOTOACHIA BIGHANACTLCA TUILKH 33 AOMONOROIO oK. OSTsi NAIOT.
WANHO GUTHE WHCOKY TOYHICTS, 32 PAXYHOK BiKTOvers LLIBI” — JaNIIOra, 2Kl BHOGHTS OXHGKIK
ocoSmwmo mpw s wanpavky pyxy. Tlpore Al ABMryi e AocuTS 20Pori i ckraAi B
BroTomen. Ane MaHGyrHe 3a WM.

5. Cicrews UIIK. Tenye semnca xiawkicrs pismns cncren UITK, axi Maiors cuof nepesarut i
ezoikn. Caxmw ponORCIOKEHINH — e Fanus (puc. 4) i Siemens, A micoKOTOwNNY
NanoraGapiTax Aeranci Mach3.





[image: image11.png]Prcyrok 3 ~ LLlapiko-raTosi Mexamisw  Prcysox 4 — crcrenta UITK Fanus

6. Maraaun 1 incrpyseirrin, Tn «Bowmik (e, S) ~ CTPYMeHTH POSwiLIeHi BepTIkATENO. 3a
KOHINM KIDMAHOM KOPCTKO 34KPITEHO cuil HOMeP. Heaoporul, are mosiaui (4ac 3w 8-15 c).
Tom «Pyxay (pic. 6) — IHCTPYMCHTH poSNiuleHi rOpHIONTTbHO. MAHITyIATOp BCTAHOBSE HCTPYMEHT
B HaRGTOKYY Sapyky. MoXTHBIH (ONEpEINIA BHGIDY, KOTH MATaSHH OBEPTAETECH OTHOYACHO 3
poSoTolo seperaTa. Lie B ACKiTHKa P IMEHIIYC Hac MIKI HCTPYMenTa (2-5 c). Tako icwye i
PAA Lo cHETEM ik HCTPYMENTa.

Prcymiox 5 - Tan 3o Pucyriox 6 - Tun «Pyxa»

B beperarax 3 UITK ynpassinix SAfCHIOCTECA Bi TPOTPANOHO, Ha ANl B HicI0BOMY B
aanecena reoveTpIa | TexHooritHa inopaLis

Cicresn UTTK ~ t1e cyKymiicTi cneuisi30BAIIX MpHCTPOTs METOs | 33c0613, HeOGXLTIX A%
POGOTH BepCTATS, #K MPUININCHA /I3 BWIASI KepYIOWIX Al BHKORYIOUIM OPIHOM BEPCTATE
BIATIOBLHOCT 3 KEpYR0H0I0 TPOXPANOI0. CTPYKTYpHA cxewa cicreads UITK npescranien ia pic. 7.
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Putcyiiox 7 - Crpysrypra exesa crcteit 4K

Kpecnemnn serani (KJ) onosaciio mwomTses b cHerewy migroroski mporpawis (CTITT) i
cncrewy Texnonoriumoi miaroromn (CTIN). CTIT sabeancaye CITTT Zamnii 1po- pospoICNt
rexwozoriwmit npotee, peawnn phania Ta . Ha ocHomi Wi A3 POSpOGTACTICH KEPYIOHA
mporpava (KI). Hammwmxn cranowmor wa neperar TPHCTPO, Py HCTOYNGHTH Y
sinoniHoeTi 3 A0KyenTaiceo CTII. A YCTJHOBKY Jr0TORKH | JWATTA ron08HOT Aerani saifcHoe
oncpatop.

umryioud npuctpii (3IT) swryio impopwaiito 3 porpaNoHoGis. Ijopuix nocTynaE B
npwcrpii UTTK, 3t Bzac YUaBIAIoH] KOMGHA Fa UiTbowi wexaniswit (LIM) Beperars, Suilcnioosi
ocromni i zomowixi pyxn wnry o6poGH. JIOCH Ha 0GHOB HOOPNAI (PAKTIFHE HOTOXerHS,
WIBAXICTS TEpeNLCHIA DHKOMYOAX 5y, GaKTHHKR POSNIp OGPOGTIOBAOI TOBEPXI, TeTIO |
OB IRPAMETPH TEXHOTOFiTHOT CHCTENH Ta. ) KOMTPOIIOTS BETHTINY IEPENILIEHS LITbOBHX
wexaniswin (IIM).

Beperar vac aexiTsxa uiThORY MexumiaMin, KOKHH 3 AKX BKTIOSAC B Cee ABIYE, AN
ABTACTACA ZKCPENON CHEPri, TICPEARA AKOTO CAYANTY 214 NEPCTHOPCHNA CHEPFT i i NEpeAaty i
ABHIYHA 10 BMKOHYROHOTO OFaa (CTi, CATASKI, CYIOPT, WNAILAGT Ta i), & TAKOK KOOPMNATHi
nepesiuens.

Crcrexa UIIK MoKe BIOIMEIOBSTHC B SATCAHOCTI BiA DALY TPOTPANOHOCH, GHOCODY
woaysaiux iubopuaii » Kepyiouiit mporpai (KIT) i uerozs if nepezasi » cucreny UITK. Hpuctpi
WITK poswiyiors puios 3 BeperaToN a60 GeTOGEPEIB0 Ha BEperaTi. /JBHTYHH TPHBOID NOTEN
neperarin 3 HITK MuoTh CrGUTHHNY KOHCTPYKIIO, TPALIOROH 3 KOHKPETHI IDHCTPOEM | ABAITHCH
cxnazonor0 sacinor0 UTTK.

Bei zani neoBxia 11 0G0 sarorossar a seperari HITK orpineye v KIT, axa vac 15a ot
inopaL — reoweTpiRY | TexHOTOriHY.

TeoMeTpHa HpOpNAL: KOOPUMHATH OTIOPHHX TOHOK TPAEKTOPiI PYRY HCTPYNEAT.

Texsonoriui iHQOpNaL: Zai PO WRAKICTS, 07y, HONEP HTPyYNeHTa. KIT 3amieyors a
nporpaNooci

Baxawmoro texnisnon xapaxreprcrnsoro cuerew UIK ¢ T ospizha sracrisicrs a6o
WCKPETHICTS, TOGTO MININATHHO NORTNDA BENTHHA HANOTO | KYTOBOTO XOTA BHKORYIOSOTO





[image: image13.png]Nexaiowy seperaTa, AKa BiITOBIAAE OHONY YIPABIAIONONY NTYTICY, TOGTO KOHTPOTORAH B
npoucei ypasinna. Bimsmicrs cyvacenn cicren WITK wavors mickpersicts .01 wouryaie.
'BIpORADKYCTSCA y BHPOSHALTO0 CHETENs 3 BHCKpETicro 0.001 abaryiic

Kracupixayin cucmen UK
Creresa UITK xaacnivyporses o T osnaxa:

0 piomo TexHisHIX NORTHBOCTEH;

0 Texonoriswowy npronaseo;

70 ny nororin inopaul (seaavatyr, 0wy, azaTTHBH);

10 nprLy 318183 Mporpa (o acomoTRX Koop BaTax aBo B TpHpOULEHX 83 EOM);

o TPy TpibORA (CTYTINNACTIR, Koperykowh, BECTIAKOBYIOH-KpOKOSH);

0 SHETy OHORACHO KepYIOUX KOODIHHAT,

0 OGOy HiaroTosid § B0RY KepyIOH0l TpOTpa.

Topazo npoveacins poSora:
oscuennus sixaazases: 6308w, 0coGamBoCTe Kepywarss Gpesepr pepeTarow 3 UITK;
+ ewoncrpai imsenepou poSorn dpescporo seperata  UTTK.

Samrranns

Sixi yom peseproro seperara 3 UITK?
2. Siki T Marasia BYKOPHETOBYIOTSCH He Beperarax 3 UIIK?
3. Sixi cxnazowi cTpyKTYpHOT cxenn cHetesa HITK?

3uier aniry

3t o pobori moBMeEH NaTH: HOMEp, Hajy T2 MeTY POGOTH; KOpOTKI TeopeTiuHi BLIOMOCTI,
OMmIcATI CTDYKTYPHY CXEMY GHCTEMi SHCIOBOTO TDOTPAMIOTO. KEYBUHHA GEICPHOTO Beperary,
FHBECTH BDEEHHE KATp KEPYIOWOT MPOTPAH, STITHO BAPIANTY SABZMNS, i NPHBCACHI B AOTATKY
Nl

aarox Yol
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Лабораторна робота № 3
Тема: Будова та особливості керування токарного верстата з числовим програмним керуванням.
Мета роботи: Вивчити основні вузли і принципи керування токарного верстата з ЧПК.
Прилади та обладнання:  токарний верстат з ЧПК моделі “ORAC – MBC 84”, різні типи інструментів (різці, свердла, зенкери, розвертки), пристрої ( патрони- 3-х, 4-х кулачкові, поводкові патрони, центри, люнети), пристрої для охолодження.
Теоретичні відомості
[image: image14.png]B T R p—
sarorosox serazehl Tuny Tin ofcprainu. Toxaphi NepeTITH CKTAAOTS malNaADY TPy o
HoNeRzaTypi » napwy seperarin 3 UITK. Ha Tovapinnx neporsrax 3 TTK ixonyiom spusinn
KONRIEKS TERHOTOriSHS onepaL: oviu, BIPKY, CoEPRTINIS, HapiySan DO | i

¥ piGHocepitiony i cepeHsocepiioNy BHPOSAITR 3 TacTolo oo BFOTOMEmR: OGS
HaBGinsioro nowpesa WGy astowaToRa seperam 3 UITK. Beperar 3 WK nosponee
ScHONT BSaCMHC TEpEMIZICNHR AT T4 HTPYMEHTY Mo KOG G5 sacrocymain
NaTEPIATLHOTO aazora oGpo OB AETa (kYK WAGON, Kmpi).

Ocuomsi nepesaru seperarin 3 HITK sacrym: TpocToTs MOAGIARL TexsoROriUHOFo Aoty
LAKOM BHCCEHHR KOPATYSATHH TOTpAM y SamaN'ToRy ot iKpoTPHCTPiA EOM, micoriposimn
OGpOGIO 3 BHKOPHCTAIHAM NACHNATLN MOKTHBOCTEH DEPETATS KTIONEIA TOTEpE Py
POSMIATAIY | TPHTOROWHIX oG, TIABHILEHNA POTYCTHBROCT] T 33 PRXYIOK SKopowcHa
ZONOMRIORD | NaNRHOTO acy 0fpolK; mizmHLCHNS TOMWOGT! Ta Lxerunoct! Aeranci
€KOPOHCHLA Wi TepeyTaHOBEHs AETATR T 0GpOG T TepN s TToTomKH pOGHILITA

B ocios Kaacu ika Toxapi aeperara  UITE aears raxi osmac:

* posTaysans oci mnuzen (opinoiam  seprKa epeTyT),
Y S STt ———

* CTOGOG Ix 5uxpinAci (5 CYopT, b peBoTsBep ronon, y ara HCTPYMEHT):

* 3 BAKORYSAHIX POGIT (4EHTPOR,TETPOTT, TRTPORO-TEHTPOR,KAPYCETM, pyFRoD:seperar);
* CTYNiHb aBTOMATH3AIL (HaniBaBTOMATH | anTOMATH).

Toxspuineperain 3 UITK (pie. 1) npeacramawors coboro oprai croryserms exsosoriunof
NALI A POSNIPHOI 0GOGKH 3 KCPYOROIO. OGUICTIONILAOIO MALOR. Javins pyOTo
KEpYBAH BUPOGHIUINI TPOUCCANI Y TDiGHOGEPINONY To OMIITHOMY SHPOGHIIT MoK Gy
saiccra s misoprcrass neperari GTTK, poGora A » STONETIHOMY ORI AicHoCrLc it
Kcpyto%0lcueresn s ocuosi EOM. Le 2ac NOXTARITS 10BAAKO SXCHIORATH Tepenamiromenis
BHTOTORRGHIA oM T ZcTATEH.

Cymh CHCTEMn TpOTPENIHOTO KepyATIA NETAIOSATSNINGK BEPCTATSAH TOTATaC B TOWY, 0
MXHITHLHCTEND KCpYBANHS PYXONTHNH BYLIENI SEpETATA SaNIHIONOTS CnesTpOeRAH MY

Kepylots wiit CHCTeMaMH WCTaHUHNO 33 JONOMOTOIO KOMMHA y BHTAAZi CACKTPHTHIX
e e p—————-—— A
seperami  wociomiod (LITK) 7a scropind (4ITK) epysaua.

Tporpaa LK sazacrsca s vaGopow Kowyrauie ewerri (irexepis, nepessasin
" Raieni YI0pi), K] BUIKAIOWOTS HOAEYY CYIOPTI, GTORR, RS, Bow TROCTS i Biocro
Xeuesi, ane Hanaromen seperara 3 HITK fockrs TpHmae.





[image: image15.png]Pricywor | ~ Toxapii seperar 3 UTTK woneri ORAC MBC 84: 1 - cramm; 2 — mepesuna Gaa; 3
TpbOXKyRAYKOBMR NATON; 4 — A GAKa; S — NOOKH TIOBSIOWKHE 6 — IOTO3KH moMEper 7
pisueyrpinynaw; 8 - nawes kepysasons; 9~ EOM

Korcrpyxuil seperaris 3 WITK i Tx piSHOMN BIGHIS&IONS BIIOM_ BUpOGMILTRS, THNOM
ofpoimioBariX eratelt, Touicno Buroronners. Tokapii seperati 3 UITK mpimasini 41 06pobit
Sonimix | BHYTPIUINIX TOBEPXOT 3aroToROK TRy Tix obepTass. Tokapi neperar 3 UITK wae Taxi
oyamn | Nexamiar (prc. 1): cramna 1, epens Gabka 2, A posMiuleHa KopoSk wwHIKOCTCH 3
eacryTiHHACTIN peryTIOBtAM HacTOTH oGepraia mmAens. Ha KN WIHIICIS BCTANONTIOCTICA
pACTpO 1% 3AKPITENTA SATOTOBOK; 38014 G45Ka 4 — 1A MIATPHMANAA APYTOTO KiKuA SATOTORKI,
SO BOWA BTG, @ TAKOX ATA BCTAHOBTCHHS IHCTPYMCHTIS — CBEPATA, ICHKCPA, POIBETII %
0GpOGKI OTBOpiB; CYMOPT (PIRUCYTPINYSAS) 7 UK SAKPIICHIA PISUB i MOTANIA M HONEPEHOl
108 (sich X) Bix OKPENOFO Kepera eprif; XoROHI THHNT — 18 HAZANNA PIKYNIM HICTPYMEHTON
‘DA MORVIORKIHSOF TIORAS (Bich 7); CHCTEM MAITYRIHI, CAEKTDOH] TPHCTPOT ATX KEpyBam.

Kepysania BeperaTa SAiCHIOETECA BiX CACKTPOHO ~ OGwHCIORAbHOT Mawimt (EOM) 9, 6o si
CACKTPONIIORO MPYICTPOI0 POIMILLCHOTO Y BCPCTATi

B nowenknarypi napky seperarin 3 GITK — omua is swawmx rpyn. Ha seperarax 3 HITK
BKORYIOT, TpRTIIL KOMILICKE OEPAi: TOWiNIA, BUIDISYBANNA, CHCPUTYRANLA, HapEAHH
pisuGit 38 10TIOMOTOI0 pi3bG0BiX piia T

st arizpo i aaificHiocTscs Kiacu biKaus Toxapmx neperarin 3 HITK:
« poswimemex ici WTHILC (OpSONTATLH  BepTIKATS);
HCH0 HCTPYMENTiS, 110 BHKOPHCTORYIOTEGA B POBOTi (0040 — | ATaTo iHCTPYMCHTATSH BepeTaTH);
« COGOGH i 3aKpirLtcHIA (42 CYIOPTI, B PEBOTHBCPH FOTOBL, B MATASII IHCTPYNENTin)
WAL BHKOHYBWNX POGIT (LEHTPOB, TATPONM, MATPOHO  UCHTPOB, KAPYCEM, MYTKOBi

seperamh);

 crynens apTowaTHSA (HanisasTOMATH, ABTONaTH).

Lenmposi sepcmamu 3 HIIK — zan obpolin feraneli Tmy satis 3 mpaoxifmmN |
KPHBOTINIHN KOHTYPANH, @ TAKO J1A HGpi3aset pibGH IS 110 TP

Tlamponi — 1A OGTonyRAA, CBEDUTYBAMIA, POSBCPTYBANNA, ICHKCPYBENEA, CKYBAINEA,
apisaNuA piSuGH MITSHKAMI Y BICTORHX 0TROpaX A€TaTeH THITy (BANCUL, 3YGUIETIX KOic, KDHLIOK.
'MOKTiHBe Hapsasia iBLes BiYTPIHLO!  30BHILIMLOT PIGH PN 1O IPOTpai





[image: image16.png]Tamponno — yenmposi sepemamu 3 GITK — 113 0miumusol i syTpiusoi 0GPOGKI piswnx
cxmamix Aerancll TNy Tia OGEPTANNA § NAOTS TEXHOTOFISNI MOAINBOCT TOKAPHIX. UCHTPOMIX i
naTpoX neperaTin

Kapycenuyi — 113 0GpOGKIr ATOTOBOK CXILIIX KOPIYCi

Toxapii seperar 3 HITK MaloTh peBossepHi FOIOBKH 460 MAT&SHIH IHCTPYNCITin. Penoamcphi
FonoRKin Gynaiors 4-x, 6-T9 § 12-T3 - oS, IPHYOMY Ha KO TOSHIL] MOXIIA BCTEHOBTIOBETI
Do 2 incTpyweHTH 1A S0mimNGOl | ByTpiLIMLOT 0GPOGKH. Bich oGepTaMNA roomur MoKE
POSMILLYBATIICA NAPTETbHO Bl WINHAEIA, NEPIEHIIKYIFPHO 10 Hei 450 A KYTON.

Ipn yerasosiil Ta BepeTaTi 2-X PEBONGBEPIIX TONOROK — B OMMifl i3 WX SaxpinmONT
icTpyMenT 214 30RHiIRO! 06pOGK, 3 B AYTii ~ 1% BHYTPIIBOT 0GpOGKH Taxi ro10RKI MOYTS
‘poniyBaTICs CniBBICHO 071 BLNOCHO IO, 860 MATH pi3H poSMimeHr occil. [L1A iIeKcyBI
BIHKOPHETORYIOTACA TI0GKD 3yBHACTI TOPUEB My, AKi 380€IEHyIOTS BHCOKY TOUHICTS | KOPCTKICTL.
B NN peBOILBepMINX TONOBOK RCTAHORTIONTS BICMOMMINMI ICTPYENTaTH GO, A
HAAFOTKYIOTS Ha POSMIP TIO34 BEPCTATOM.

Tozasa MOP B 301y pisai 3aiCHiOETCS 4epes Kasaa B KOPTYCi k0B Gokin.

JI7s ToKapiof 06poGKi oic] 3aroToBKH HeOGXiH0 He Gtk 10 icTpyMenin. flin naxxo
OGpOGTIORATLIX. MATEpIATiB BICTPYNENTH MAIOTH MaTy CTIAKiCTD, BHKOPHCTORYIOT Metme 10
incTpyweitia

3a Kimkicrio notoxis inpopuauil cxcrews UIK moziTwoTs WA posiNKMYTI, SaMnyTi i
caNousCTpOIoRATLH (aAarTimA). B POSIMKIHEHHX CHCTEMAX O NOTIX iNGOPNAL BiX MPOTPaNI 10
POBOUORD Opraia, MepeMIiCHA AKOTO He KOHTPOTIOCTLCA, TOOTO HENAC SBOPOTHORO 38'A3KY. Y
30MKHCHIX CHCTMEX Kpist iHOPMALI B TPOTPANI KEPYSIIIA € e TOTIK ipOPMAL] Bix Aabatin
380POTHOTO 343Ky, L0 SACEIMEYE BHILY TOUHICT OGPOGKH.

O i3 OGHOBMILX By1in, AKi BISHASAIONS TPOAYKTHBHICTS | TONHICT BEpCTaTiB € MPHBOTH
ozaY, AKi MOARIOTECH Ha KpOKORi Ta caizkyioH, HAlMpOCTILINN BAAINTON THBOA B POSIIKHYTHX
encremax 3 HTIK ¢ kpokowit npusiz. OcOBIHBICTS CICKTPOBHIYNA WOTO TIPHBOAA TOTATAE B TONY.
WO kWO Ha OGoTKy HOFO CTATOPA MONAME OIWH MIYTLC GIEKTPHNHOTO CTPYNY, TO AKip
TIOBEPHETLCA HA. HEBEMAKH KYT BHOMANEHO BeTWuHH. Y TAKOMY MWBOXi INIYTLCH TOrpaNit
nOJOTLCA KA BXiA CAEKTPONHOTO. KoNyraropa. KieKicTs TYILCiB NiTBCACHMX 70 TPWBOIA,
RINANAC BENRY DepeMilicHis, & IX €ACTOTA WWIKICTH pyxy. Y Beperarax 3 WITK npusix
NpHBOITS y PYX POGOT Opral ACPCTATA ePed NMEPEAAUY TBHAT-FAKA KONEHNS, TACORA NIEPCAATa
ro-ralia Kouemus. Y X NepeAatax mpopile X0A0B0T0 THHNTA i Taiikn NamImKpYTI, KiTbka
BTKD KaNaBOK TBMITA i TaflKH IUTGHO SAOBHCHI KyIBKAMM. B MpoCci poGomt Taxof naph
JAICHIOETLEA TEPTA KOeHIA, 3 He KORIANHS, A Y BHIAHHHX FBHHTORMX DX,

Sazasni aidosocmi npo cucmeny kepysas epemami 3 HITK
o rexmonoriumony e i (ykwionuTN MoATBOGTH cieTevit HITK oziTRTS
wad rpy
o Rosuii, B A 335810 TEIMKH KOODANKETH KL TOOK HOTORCHIA BHKOHYIONIHX OPFakiS
THCA BHKORAHA I BHIARHCHIK EIENCHTiB POGOHOTD LHKIY;
« xoumypi abo Gesnepepn, KEPYIOX PYXANI BHKONYIOSOTO OPTaHA 10 LA KpHSOTHINHIN
packropi;
« ywioepearui(konBinosan), B AKX IAHNCHIOCTIC TpOTpaMySENAS AKX TepeiuicHs TN
oNioRaIH, TX | PYX BIKOHYRR Opaia Mo TPACKTOPH, & TAKOK M WCTPYNEHTiS |
« Gacamoroumypni cucmen, 3aSeaneyo oaHotACHE 360 TOGTIAOBHE NPy GyKutOBaIA
PATY B3 | MEXAHSMiS BepeTaTa
Tipukrazow susopucraua cucrese HTTK npuuof TPy ABIOTICA CBEPLILIL POSTOM |
KoOpNATHO ~ porTONHi Beperar. Jlo ApyTOl FPYIH CAyTyIOrs cHcrewss IIK KX TOKSpHIX,
Gperepunx i KpyrowsipyBanux neperarin. J1o TpeTsol FPYIH BiOGATICH cHcTeNt SITK piBHIX
GAaTONLTLORIX TOKAPHIX § COCPATHTINO ~ POSTOHKX hepCTaTi. /10 NETAEPTON TPYIA HATCKATS G





[image: image17.png]Lewrponi xpyrrowsTidysanuni seperary, ® winx sia_cucrewn UITK Kepyiors pisum Mexasinn
pastor, mozas GaGoK Ta . ciylors Taxo nosWu, KOUTYpH, KoNGiKOBaHI | GaraToKomTypr
i Kepysas.

'B Mogennx neperarin 3 UTTK 1% MPUSHANCHIS CTYTENS SBTONTISAT A00AMTACTLCA 6YKBa 3
wnporo:

@1~ eperar s wipOROI0 izeKcaiEl0 | nOMEpEiM HABOPON KOOPAIHAT;
2~ nepera 3 novmumHNH | pEMOKyTHNM ccTesaxn HITK;
©3 - neperami 3 KowTypHinn cucTesav HITK;
4 neperari 3 yninepeamtoio cicremoro YTTK 1% mosiioi { KORTYPHOT 0GpoGL.
Jlan neperarin 3 wkaomiusn crcrenason UK 5 noswaseni oeni speaewo iwgekc by, 3.3
onepuTImIN CHCTEMMH ICKS — (T,

‘BikopHCTaHI KOMKpeTHOTo Bty oGraHasys 3 UTTK SATEAMTS BiX CKIGINOCT] BHFOTORTACNOT
crani i cepiwocTi BupoGmITRa. Ui NeWIa cepiiuicTs, THM by TeXHOOTiAIY THyIKicTS
omiticH NaTH BepCTaT.

B cynacunx neperarax 3 HTTK, A npaBizo, HEOGXIANO SACTOGOBYBATH IHCTPYNENT 3 SNt
naacTiayK, OcroBi cpesarit
« Cyrreno CKOpOUYETACH WAC HATALITYATS HCTPYMEHTA 38 PAXYHOK BHKTIOSCHNA floro '3t i

BHICTaBIEHNA 10 BHCOT HEATDi
MoRHBICTS IBAKOFD MAGOpY PEAINS PEHIS WARXOM SAMIHI TIACTHH 3 L0 TEONETPICIo;
(CrabiTHe OTPHMAHNA WIOPCTKOCTi i TOWHOCTi TP MIIIEX YMOBAX;

Hasifiue apiGrenns cTpymi;
BioRLAAETICA HEOBXIAHICTS B 3TOWL METpYNEATa,

Ipungun pospoticu xepyiouoi npozpas
Pospoia Kepyiotol TPOTPAMI_OTMHGA 70 BUSHNCHAA TEXHOTOTINOI TOCIIOBNOCTi
cranzaprinx 67oKia OGO, BioK 06poGKn — e PATMCIT KepyIoHol UPOTPaN, KA BHKOHYETECH
M HICTPYMTON 1 0K 260 AEKUTLKOX oBepXILeX. HATpikIa:
« Mipiska Topus;
Somiuns H0pHORA 0GPOGKa;
Somnium aHerosa 06pOGKE;
Uempysarens;
Coepmiinns;
Hpiaaris pissGi MiTXON;
Hapiaaria 30bHLOT Pi3uGn piteN;
Birphxa | i

Ko 610K caaeren 3
KoOpHATH TOMKH M MCTPYMCHTY;
liAxia 70 KoWTpOTLHOI TowKI;

O6pot;
(Oxin b TouKy s IHCTPYMEHTY.

‘Bei Grokon sanvca y BHrAazi okpeNsox alinis i 3GepiraroTex n Gyz-axif spyif nanu. Sk
aaxo popOGHTH Kepylowy NPOTPAMY 3 AWCTA KpECIEHNs, TO MOKNA CHONETXY samcarit
MocaizoBticTs 60Kih 0GpOGKI y BUFIAZi TABTHL 3 BKATAHIIM B Hill PEANiR PISAHNA Y BIANOBiNOCTS
3 BHGpaN BHCTPYMENTON,

Koncmpysmusni ocoGmusocmi sepemanis 3 HITK:
+ Malors posuImpeH TeXHOTOriAH] MOKHBOCTI pH SGEpCACH] BHCOKO! HAZIAOCTi 8 POGOTL
« Biicoxs TownicTh 0GPOGKH AOCATACTCA 33 PAXYHOK GiIbill BHEOKO! TOWNOCTI BHFOTORACHIS |
KoperkocT HopiHNO 3 IBUSAINON0.




[image: image18.png]* Miawnemivo Tomiocri cnpuse ~ snnyscrns sasopin » mepezaTowHHX Mexaninax npHBos,
SHIKCHIA TEPTS B HAMALIANOUINX T2 TeMToRHX AcOPMALH BepeTaTa,

* Lnbposi npusoan npexcranmions cosoro eacktpoxsirym, axi mpaoors wa mocriowy 60
auiiony cTpywi. Konerpyermio nepernopionasi sacromw, cepponpisoa § mpvcrpof ronouore
TYEKY i PEBCPCA ABTACTLCA OKPENINNH CCKTPOHHIN GIOKEMM KepyBamIA

* UWniuzeni neporarin 3 YITK airoTonasion, osmm, xoperiis 3 nigsmenoro swococtificno
undioK, nocagownx i Gasomx noncpxoms. Kowerpyiia mmmmzens yekauocrses B -
AGYOBAIAX B HKOTO MPHCTPOTS ABTOMATH'HNOTO POSTHCHEIIIA | STHCHCHNA HCTPYMEHTY, SATaiK.

* Posumpenmno Texsonorimx NoAmmOCTl  Tokapix

TIpHKiax cxtazams mporpav gerazia ToKapHosy neperari 3 UITK 3 Bikopiicrasan cierennt
Mach3 npusesenni » 2ozaky Nel

Toarox Nel
Aerans, sy neobxiano oTpinaTH 306pascio Ha pic. 2, .

S

= ‘
I 3

—— [

 E H
— =
; ==

Prcynox 2.~ Bioxiana saroronsa (1) T aerais (6)

Hasit Gy mvopvcronymeres nacrymm incrpyve:

T1 —miapissit sizirnyrwit piseus 11x cramka 3 uny;

T2 npoxianh wisirwyitpies, s cranwa » 4TY;

T3 — kananwonh picus 21n craics 3 T

060Gy e ifcioso: » abcomoma xoop T cranka (G90) oIS Ao,
Mt (G21); nozateso nepemimenns HCTpyMenTY B AM/06 (G95); 3 mocrifinolo wewKicTIo pisants
(G90): n momuki Z X (G18); ); M1 — symka nporpast 3a siorow, Mo - asrousrarss suims
ey

Mporpava rosinms.

Vemanoa A
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Topsox nposexermis poSora:
TIoRGHeNNA BHKIATaYEA GYAOBH, OCOGHBOCTEH KepYBaIA TOKAPIOM BepCTaTOM 3 HITK;
JleNoHCTpans isKeriepow poBor TokapHOro seperara s UITK.

Samranns
S ocHoBHi By ToKapHoro sepetara 3 UITK?

o raxe cranzaprisosasil G10x 06poGKH Mpi pospoGi Kepywowoi mporpasi?
Sk obexuTH pyxit 10 sicas X i Z Ha ToKapHowy Beperati 3 UTTK?

3uier swiry

3nir Mo poGoTi MOMNER METH: HOMEp, HI3RY TA NeTy POGOTH; KOPOTKi TEOpETHHI BiIONOC
pHBECTH MpOrpAMy 1A 2-X Hepexos TOiNNA Ha TOKapHOMY Beperari 3 HITK 3riano sapiaie
3unabe, A UpiBEAEH B T0ATKY No2

JHonarox N2

1 VR
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Лабораторна робота № 4,5
Тема: Інструменти та пристрої для фрезерних верстатів з числовим програмним керуванням (ЧПК).
Мета роботи: Розглянути основні інструменти та пристрої для фрезерних верстатів з ЧПК.
Прилади та обладнання:  фрезерний верстат з ЧПК моделі “DYNAMYTE 2800”, токарні різці, фрези, свердла, зенкери, розвертки), пристрої ( патрони- 3-х, 4-х кулачкові, поводкові патрони, центри, люнети, цанги та ін.).
Теоретичні відомості
[image: image23.png]4. PR Wcopyse—m—
Bucit s wa caiTonowy pHIKY TPaLIOC BETMK KinkxicTs Gipw, AKi BuTOTORTFIOTS pikYNH

incrpyseenr. Jlizcpasin_mimorsca: xomuepn Sandvik (10 cxnazy axoro kpie zanof Gipw,

xommWalter, SEKO, Tite, Prototyp, Domner T inu.); Kannametal,ISCAR, Mitsubishi

B0 ravy pERYIOro INCTPYMEHTY MOAHA pOMUITH KA Abi BETAKI TPy inCTPYMEHT i3
v TracTNaNN (60 neTaman) | MowosTIH incTpywenT. B Gimocri munaaxis
PKOMEHIYETICS SHKOPHCTORYBATI CTPYMENT 3 IracTHiaM. Lie ¢ GUILLI CKOHONTHO CeKTHBHO,
TOMY W0 BATAAAC HEOBNIZHCTS b neperos. Kpiv Lh0ro, MMM TAACTIN, ONCPITOD KN
MOKe Gyri yneseri b CTAGLTBHOGTI YWOB 0GpOGKH, TOGTO HeMae TOTPEGH IiiovaTH pemI
PISAIL, & B ACAKIX BHATKGX pErYTHOBaTiH HCTPYNCHT.

JLin 0GpOGH I0GKAX ToBEpXOHS | yeryiis Sandvik sunyckae wini pux Gpes 5 piswsn
bopaN rARCTIH § Kyran » mak. Hanpinknad, peai CoroMill 245 (pic. 1.1. ) 290 (pue. 1.1.6)
KT 5 nnai 45% | 90°, aKi npHIHRNHi A4 HTTR BETHKOTO O'CMY MATEDidTY MO RO, 2%
oBpoGion dacox. 3a6eanCIIOTS BICOKY TWICTOTY MOBEPXI

=B
6 B

Pucyox 1.1~ @pesn CoroMill 245 (a); CoroMill 290 (6); CoroMill 390 (s) i awoxpowowi (r)

CoroMill 245 (puc. 1.1 5) — Gimu ywivepeansua ppesa. TLracTHiM AKOT NAIOT CTipatbHy.
Pikyy KPONKY, 0 Crpise G raasowey pisaso. [1pisiasena 173 0GPOGKH IVIOSKI IOBEPXOS,
YTYMin, TBHNTOROT IMTEpTIOTALI IcHyIOT, (10BFOTES0BI) BHKONAEA WAX Gpes (pic. 1.1 1), TOBTO
incrpyMeiTn 3 texiniKoma paiavi mucTi 0 A0wAuL BOMN BHKOPHCTOBYIOTHCS A 06POOKH
FAMGOKIX YCTYTB i CTINOK eTA 58 O PO

/L1 0GPOGHI CKIAILX MOBEPXOMS, WTaNII | TpecOPM TPHSHIIEHA FONA BPE3 3 KDYTHMH
‘naacriasin. CoroMill 200 (pue. 1.2 a) ~ Gpesa 11a 40pHOBOY 06poGcs. CoroMill 300 — dpesu
HeBeIMKOro laveTpa A4 aniBuHCTOROT 0GpoGki. CoroMill R216 i CoroMill R216F (puc. 1.2 6) -
ipepi pesi 11 HANIBAHCTOBOT T8 HETOBOT 0GPOGKH. OCTAHIS MOKe 06pOGIIOBATH MrIPTORAIE
erani 3 Tepaicno 10 HRCG3
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a 6 ® -
Pucyox 1.3 ~ @pesw CoroMill 200 (a); CoroMill R216 i CoroMill R21GF (6); saxpinness
iHcTpywerTiB HescaKInX AiaveTpis (3); TrymAepi pes (r)

HCTPYMHT Heve O iaMCTpi, A H NOKTIBO OCHACTITH TRACTINANH E KORCTyKTHBNIOX
MEATHBOCTEH BIXOHYIOTSES 3 AN BCTABKANY, K] 8KPITICH] 460 Ha pisi 360 23 FOTONORORD
can mpysstocri (pc. 1.2,

Gt chokTmN A4 SWITIA BETHKOTO 06'OMy  MATCpiATY  MOKHA JOGAITH,
BOpiCTOByO uryDRepAD Gpest (pic. 1.2 1) i Gpesn TpAIOITS 3 ockovaro CHIOR, a e
PUIITLHOI0 TO3NI0. 30 PARYHOK 0T BOFH MEHI) NELIAIOTSEA BIGPULIGH | MoHa Girs ToBio
BHKOPICTOBYBATH BCi MOATIDOCT! BEPCTATa Hi BRI MO,

HeoGKizio svepiyri yaary ma MOXTSHA icTpyMHT. Bit 3 KoKcTpyfoail Tak, 1o b
mowy i ToMY X K0Py MO 59PN ncTaBKH PisHOT Gop Bia cepIOT | KIHLEDOT, 20
THcKD0 § HOKOBO. L Z030OTAC SEKOTOMITH 1 HCTPYNEIT, GTPINATH GLTLY YWiCPeaTHicTs
HesoTi: HACHTIA ROpETKOCT, K8 HEFaTHBWO BITBAC H TPOUSE ot

Tisa obeprumua i cunwun wwmbp noscpumi THTY KynsuKis Mowme orpivar:
pencpyvasms. iy OGPOGKY MOHA BKOHATH, K H TOKAPHO — GPE3CPIIX OBPOBTRIOIE UEHTPRX,
TaK §  eacpiX DepETaTax 3 4-10 icco. ICTPYMEHTOM MOK Gy Toprcni (pic. 1.5 a), Kinteni
(pr. 1.5 6,8) § mcwon pean (pc. 1.5 ).

Pucynox 1.5~ Gpesm Topues (a); xinuewi (6 ) § ancxoni (x)




[image: image25.png]ipwa Sandvik Coromant sanponorysasa wowi pixyi raacrsn wiper 21 dpesn CoroMill 365,
958 saGesnewHTA WAy POGOTY Pes 3 8-y CHCKTHBHIN PSATHNN CKANH, AKi BCTANORTIOWTLCA
30 JOMIOMOTOKD TBHITA | KIHHOBOTO (GaXHNY» (1iaMeTPi Bpes Bia 45 20 250 ws). Jlaa Topiesoro.
dpesepysana erarei is wayny i craref. TpoaykTamsicTs 70 6%, a crikicrs 10 100%.

Busopucmas piocyus macmu  sepasivinpu movini

Biopucronyion:

+ Kepawiey s ocnoni oxcuzy amoinio;
+ Kepaxiy s octos nipizy kpesio,

Kepawia ma ocnoni ALy Oy sopucrosyerscs zsox rpyn: 1) G —wicil oxenx amowitio;
2)oposy -3 30Gupkai kapGiay - SCi, KapGiay - Tirany Ti - 1 iz NiHoGT:

Pocyri nascrin 3 xepaisn s oconi ALy Oy mxopicrosyiom, a1 nanimuncrof i wcronoi
oGpoin sarsprona craze  ciporo wsyy.

Kepavixa . ocioni SIN' (uirputy Kpewiio) 3 ToGaskasn oxcHy criano miziGpanoro
MeTam, BHKOPICTORYCTLH 2% WATISWICTORO! i S0pHOB0l 0GpOGIGH ABPONIIIIX ST, 8 TaK0X
oKD Ayt

TIASCTIIN 5 e PeKONEIOTLCH AT BHKOPICTANA TP MHGTORON Tt 13 BETIKIX
OGTRX pisau. L MG MAUIOCT: peKONCHIYCTECH:

2) SKOHGTOBYRTH pikye 7630 RATOTORAATH i3 UXHCHON0 $AcKO10 UnnpiNOR 0.15..0.2 ot i
xyrmauy 8..30%

6) saxucumm paiycom 0.05...0.15 sw.

TIacriN f KepANXO ZOUTHO BHKOPHCTORYBATI P ATOTORH: AETAACH HEREIKGH MApTi.
Tt pyTHOSEPIHOTO | NACOBOTD BHPOGIILTSS AOUiTLNO BHKOPUCTORYSATH nascraut 13 BN
KyGitHoro HiTpuay Gop ate BoHI b 6 pasa 20posk, Wik mascr i sepasic. i Kpeito
M BIGOKY TERTONPORLAHTE, 8 ToMY HOro RAACTIN K RepepIMHETOMY P 3 MOP.

2. Incmpymenmazoni npucmpot

OcHoBI enesenTauis 6yas-3xof GpesepHol OTPABH ABTACTLCH: KOHYC, KiTbiLs, JKPITTIONOT)
e (puc. 2.1).

‘Ocwor T xomycis — 7:24, kowye Mopse, HSK. Uacrite BHKOpICTOByeTLC neputi BapianT.
B neperaTax ocHAULCHHX BHCOKOW WBHAKicHHNH WrnAeIAMH (Gitbue 15000 06/xs), wacriue
BiKopiCTORyeTBCH OcTaNNl TN ~ HSK.

Kithun 1eoBxii 18 34XBETY MCTpYNENT MalinyRTOpoN Maraswia. Ha pisix icuye Garato
cranzaprin (MAS 403 BT, DIN 698711, Yamazaki...)

JaKPIIAIONA SACTHNA TPHSHANCHA AR JAKPIVICHHK INCTPYMENTA, | NOAE MaTH COTHi Pt





[image: image26.png]Putcyiox 2.1 - ®pescpha onpaska (3) Ta onpasxa 3 rizponnacrost (6)

Ui saxpinacuns Kinuesoro CTpyMeNTA WeBemMKoro iaverpa (10 200 M) WHpOKO
BHKOPHCTOBYIOTLCA aNTOBi naTpoWM (pi. 2.2 4). BOHH 3ABCINCIYIOTS AOCTETHLONO HIOPETKICTH
SApIRIEHNA N TCTKNX | CepeaNix Onepauif, BHTIA YCTAMORIEHORO HCTPYNENTA SWIEKHT 5
ocHoRHoMY bix TownoCTi anr | razac 0.02...0.005 s, Bithu uacrinse 3ycrpivaioTscs manTH Iy

ER, xi arors 2 xouyea (pue. 2.2 6

Pueysox 2.2 - Liwnromnii narpor (x), uanra iy ER (6) Ta uairosi narpoit 3 2soxa wromkaxn
&0

THCTpyMeNTH 3 AjaMETpOM Gibuie 20 M 860 IHCTPYMENTH, K IPAILIOIOTS 3 BEHKIX PEAINGX
PISAIIE, PCKOMCHAYEThCH BHKOPHCTOBYBATH 3 80N WMOHKaMI (pic. 2.2 3, ).

Tlpi pobori ia anaunn wacToTaNm obepramus wmizeas (6imune 10000 06/xs), oz is
OCHOBIIHX BIMOT 10 ONPARKI BIACTLCA WICOKI | CTAGUTSH 3YCHATS JAKPITICHLA | MG GirTTS
iHCTpyMenTa. LU BHNOTAN BEATIOBIAAIOTS rispOAACTOM (PHc. 2.1 6), FiApOMEXAIHHNN SaRHMON
(pre. 2.3 ) i Tepaming axNO.

B OMpABKAX TIEPUIOTO THTY THEK SAHMY CTHOPIO MATOCTHCKACNY PCHOBMIY TiAPOTAGCT MpH
SarsuySA] FwATa B KOPIYC

TIpiHL PoGOTs riZpOMEXaNiwX OMP3BOK OZIGHIH 3 HOTEPEHDN, TTbH THCK CTHOPIOCTLCH
HE TBINTON, a CTCuATH NN HacOCoM (Pic. 2.3 6). it koMY LA, AKa SHAROTLCS B KOPIYC, Aic
[T PR ——————

PicyoK 2.3  Opaska ripoMEXAlHH SXHMOM (3) Ta FIAPOMCKAHIAINN SEXINON i3
cmeuiansan Hacocow (6)

Ocranmil Tum oMpaBOK 5ACHOBANO WA BARCTHOCT] METAT POSUIPIOBATHCY TP HarpiBaH,
Kopnye poswiunyiors » crieuianiHomy WPHCTPOT MAYKUNOTO HArpiay, | B HLOTO poSMIYCTICK
icTpywerr. Tlie1a OXOTOTKCHA TOCAIOWH AT IMEHIIYCTSCA | IHCTPYMCHT SaKpITIFCTLCH
v mpynocri. HCOGKiZHO maw’’TaTW, W0 B Ui ONARKH MOXWA BCTANINTH TUmhKH
TOCpIOGITABHIL HCTPYMENT, ToMy O HOTO KoG{iLiCHT TEIMOBORD PoSWIPENNA TR, N y
craii




[image: image27.png]¥ seprukansiiony o6po6amotoro uewrps VDL-1000 otaip Komyca wnmnzens (puc. 2.5
Ned0(724) » ompasky incTpywmenTa sarmmmuyerses xaocromnx inctpyment  BT4045°, ot
BHUKOPHCTORYETSCA 32 JXIINY IHCTPYMEHT 32 AOTIOMOTOIO TApirHaCTIX TpyKHH. lACTpYMERT MO
Oy poskammu miewo-Tizpasaivione teningpo. [lia wac wismn incTpywmenry  siaGysacrics
obaysasiun xomyca mmanAcas cyxise mowiTpaM a1 oweri. LTANAE: MpHBOBITLCA B Tio 30
AONONOTOK0 114GA 3 BHCOKIM OGCPTATSHEM MOMENTON, TOMY e BLIGYBACTLCA MPOXORSyamiA
aMeHIYCTECR iHepuificTs | piseks myy.
Tpusod ncmpywerm

Cymacwul TpHBODULH {ACTPYMCHT 113 dpesepHiX BeperaTia (pic. 2.5) SHatHO postEproc
MoaBooTi o6Tatmanws. TIpHBOIL IHCTPYMEHT BICTIOWAE: 0cLOR, KyTosi § MoBOPOTH perymot
FOI0BKH, GaraTOITIINAETBH] FOTOB, TPHCKOPIORATL FONOBI

T m
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Prcyson 2.5 - Tipusozmit incTpywerr 1s seperaria dpeacpro rpymn 3 HITK: aepapsi
aHrOBI AepaK (s); moBoporI kTR Aepka (6); paziamst uaNFORH MyTSTInTKTOpIIE
Aepa (8); MpHCKOPIOBATLHA roToBKa ()

Topaox nposeaenns poborn:

TIoRCHeHHA BHKAzaeM OCHORIX iNCTPYMENTiB Ta IPHCTPOIB 1A Bpeseprnx seperaris 3 UITK,
IeNOHCTPaLI {fOREHEPON i3 THS HETpYMERTIB Ta MpHCTPOI, A BHKOPHCTORYIOTLCA Ha
pesepron peprarax 3 UITK.

Juamwranns

. i ocHoBi T iHCTPYMeHTIS BHKOPHCTOBYIOTS Ma dpescpIX BepTarax 3 UITK?
Sl OcHOBH B pHCTPOTS BUKOPHCTOBYIOTS Ha dpesepi BeperaTax 3 UTTK?.
S METAnOKEpaN T Ta KepaMisi NATEpIATH BIHKOPHETOBYIOTS 75 pes?

3uicr spiry
38t 10 poori nommen MaTH HoMep, Ha3Y Ta NeTy poom; KopoTK] TeopeTi BiAOMOCT, cckia
incrpywesty Ta npuctpoo.




Лабораторна робота № 6
Тема: Інструменти та пристрої для токарних верстатів з числовим програмним керуванням (ЧПК).
Мета роботи: Розглянути основні інструменти та пристрої для токарних верстатів з ЧПК.
Прилади та обладнання:  фрезерний верстат з ЧПК моделі “DYNAMYTE 2800”, токарні різці, фрези, свердла, зенкери, розвертки), пристрої ( патрони- 3-х, 4-х кулачкові, поводкові патрони, центри, люнети, цанги та ін.).
Теоретичні відомості
[image: image28.png]A SN T
B pesymtari awanisy excnayarauil Toxapuwx seporaris 3 UITK sussieni wanpasiewns
nigBeHRR npoTYKTIBIHOCTI
* CKOPOEHHA OCHOBHOTO Ta AOMOMIKHOTO 9acy 33 PAXYHOK IHPOKO 38CTOCYSANRA KONGHOBaHTX
P —

* BHKODHCTANA CXTAHRX TPACKTOPi IEpeMILIEHAR TPOCTIX CTpYNENTiB;

* OGpOGKa EEMEHTAPHIEX TIOBEPXONS, AEKUISKOMA PIKYHMH ETENEHTAM;

+ WWPOKe BUKOPHCTANNA JATOTOBOK, A OTPIMAMI MCTOMMH TOWHOTO WNTTS i KOBKH 3
BKOPHCTANHAM THLOCTATHX WTaMIS,

OcHosy BHG0pY HOMGHKTATYDH IHCTPYMEHTY CKIATAOTH NPABKTE OGPOGKH OCHOBHHX Ta
SORKTKOBHX 110BEPXOHb IATOTOROK (TOCTIAOBHICTS TIEPEXORS, TPACKTOPII NEPEMILLEHHA ICTPYMENTY,
pexnin Ta i), HOMHKIOTYDY PiKyHOro NCTDYMEHTY BUSHASAIOTS HA OCHOBI aHafisy GOpN,
POSNipis, HEOGXINOT TOWHOCTI Ta WIOPETKOCTI OCHOBMIX Ta OASTKOBX MOBEPXOHS ACTarchl 5
paxypaaN By oHGpariol 06poGii. Bemicana KITHKICTh OSIT, BHKOHYBAHICX Ha BepeTATAX
TOKepHOI TpYIH, 0GYNOBTIOE pisHOMBHITHiCTS THTa TOKspHAX pistis (Pic. 1),

Pucysox 1 - Toxapsi pisui




[image: image29.png]Y
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Pricyrox 2 - Tumm roxapsnx piauis: 1§ 2 — wianoizo nisi § mpasi piui; 4, 6, 7 — mpai pisui;
9, 13— sigirnyr; 3, § — iapiai 3 BHTATHYTOl0 FOBKOI; 4, 7, 8, 9 — mpoxiun; 11 — npoxiumii
‘mopri 12— niapisuu; 13, 14 — posrost; 16 — gacommai; 10, 15 — 4714 Hapisans pissGit,
SomisOT i BHyTpILIHOT BUATONIIHO

Bym-aKii et CKILACTLCA 3 phRyHOT HACTHIN | CTPIOKIL, 33 Akl IACHIOETICH 0r0
axpinicn y BepTaTL JWICKNO Bix GOPMH TOTORKN piSui, i TOTOACHIA WOZO CTPIAN i
‘posTamymaiix ronoHOY phkyHol Kpaili, pisu NPOIIOTLCA A MPaBi i Aiv, MPANI, BixirHyTi |
P 3 siararnyTOI0 ro708K0I0 (Prc. 2).

34 npiaasenaN phui NUPOILIAIOTLCA Ha NPOXUU | MpOXH YTIOpH, 3acTocoRyBaNi TP
oGpobi somiuix MOREPNOMS TiA OGEpTANNA, NUAPISH, BHKOPHCTOBYBANI Tpit OGPOGU TOpLLEBIK
HOBEpNOMS, BipIAH, TPMSMAIEH] I POTPEYBANNA JATOTOBOK 6O BUIPSAHHA TOTOBOI ACTar Bi
saroronsa. S niapiail PhELS M CROCNY TiepeMiieni He AOBEACHHI 20 OCi, To A AeTazi Gye
yrhopens wauaska. PosrouyRaiil pEI] JCTOCORYROTCA IR POSTOUYBAHIA B SATOTOBII BIANORIANO
HacKkpiaHyX i FAYXEX OTBOPIS.

‘acomni piui MatoTh CTETATSO CTpoQiTboBany pEKyy Kpaiky, TpoQiab AKo KOMHOETLCA
OGpoGaosanilt saroTonti. ¥ AKOCTI Oaicl 3 iTHOBNIIA GacoNNEX PiSitis NOKNA HASBATH PLGOBi
Pl 14 Hapi3yBaliA S0BHIUNLORD | BHYTPILIIHOTO PisKG.

3Baneacno pia HEOOXIANOT WOPETKOCTi 0GPOGIEHOT NOBCPXI 3ACTOCOBYIOTS “opHOBi | wicroBi
pisui. UHeTOB pistl MOYTS NaTH Bemal PAIIYC JAKPYTICHIA BEPUMIN PEUA, WHCTOBY PIKYTY
[ ———

B rencpiunii uac 80-85% seix pisuis OCHAWEHi NAMCTMINM 3 THCIX crnamin
KoNcTpysTimio 1 pisili BHKOHYIOTLCA HO-piSHOMY: 5 ITACTIOIIAM, HATIAAWINI 13 IGPAQBKY; 3
MCXHIGIN KPIIGHHAN, NAGCTHHOK, 3 MEXQMIHAM KPITTEWASM POKYWHX BGTABOK 3 Mamamimat
nARCTAMK i 2

‘Benke noWNpeNHA O3epKaI Ll 3 GATATOrDAHINI He MEPETONYBATLHHMH MAACTINAN
Tlicas saTymteinun wepronol Kpaiit [IACTHIA NOBCPTACTLCA HACTYIHOIO TRAINO, & HCA JaTYTICHIA
i KpafloK NOREPTACTLCS B NEpepOKy.





[image: image30.png]Taxo  AKoCTi IHCTpYMENTIS 1 OBPOGKI Ha BEPCTATAX TOKGpHOT FPYTH BHKOPHCTOSYIOT
ockomtii pisaTsHHll NCTPYMCHT — GBCPIIA, CWKCPH,  POSFOPTIGE, XWNH TPOBOATS 0GpoBKy
yTpiLix LOUTLLIPHAX TOBCPXOIE | OTBOPS.

Ha TokapHIOX BEPCTATaX 3ACTOCORYIOTS piswoNaiTHHl pisaTstl iCTPYMGHT. Kocn pisarsmii
HCTPYMCHT TpAIIOC B BAAWIX_yMOBEX, WK OYIb-AKD ACTATh MAUMNH, TONY O MATCpiary
CTPYNEIFTa MpeATSIOTICS OcOGNB BINOTIE:

+ Tcptua BHNora — BicoKa TnepicTs. Ko THEDAICTS IHICTPYMEHTa HIPKSE THEPIOCTi SATOTORKI, TO
Bint Gyse aa, a e pisari. Trepaicrs ikcrpywenta HRC 60...65, a saroromu HRC 15...20.
MRy TBEpAICTS NAIOTS CBCpT, ICTKCPA | MTSHKI,

+ JIpyra BHMOTa — BHCOKA SHOCOCTIHKICTS, TOMY IO HCTPYMEHT S43MAE BETIKS TPTS | NIATACTHCH
swomysaro.

« Tpers ouwora — sicoka Tennoerifikicrs, 1060 3aaTiicts 3BepiraTi iKYl BasCTUBOCT! MPH
coxii TeMmepaTypi. TaepaicTe ByrIeiieBoi incTpyNenTaTuiiol | WRKIKOPGAIbiol cTan
ApHBIOHO OIHAKDB, e TenIOCTKICTS ByrACuCs0l cTami 200 °C, WBHAKOPISLILHO! 600 °C.

+ ernepra BMOTa — BYICOKA NEXAHISHA MIIWICTS, TOMY WO IHCTPYMENT pi pOGoTi cnpbac
wai cHTH pian, MaTcpia BICTpYMENTa TOBMHCH A0GPE MpAIDOBATH 1 BT i cTicK. Kpixt
ULOTO. NATEIAT WCTPYMEHTA TIOBWHH MATH FIpHY TenTOMpOBLMICTS, iofpe WpysaTHCA |
npokapioRaTHES.

'BHKOPHCTaIOT Taki NATEDIATH 1A BUOTORTEHHA HETPYMENT
Teromani CTPYMEHTATSHi CTAT; WIBWAKOPISATbH] CTai; THEPA] LA
Narepian | amwasi

et inerpyveiTazei i
HEPATOREPANIKY; HATBEPA!

4. Incmpymenmazoni npucmpol
TTpHCTpO 113 TOKGPHIX BEpCTATiB 38 IPHSHASCHIAN MO NOZLTHTH 11 TPH TPYTI:
« pHCTpOi 414 3aKpinACHiS OGPOGTIORAIIX 3ATOTOROK;
. ZomoNKHI HICTpYMEITT 7 3AKPITACHIA PISATHHORD HCTPYNEITY;
+ UpHCTPOY, WO POSINPIOIOTS TEXHOOFiHHI NOATHBOCTI BEpCTATiS, TOGTO, AO3BOIIOTH POGHTH HE
tacTnmi W BEpCTATAM POGOTI ((E3YRHHK, OTHOUACHE CBEPTINIA ACKLTHKOX OTBOPIS i T. 1)
TlpHcrpoi To. pisaTuiul ICTPYMEHT CTAHOBIATS TCUIOTOTIVHE OCHAUICHNA BEperara. 3a
Crynenew CnenaaiSAILT MPHCTPOF O AUAIOTHCA Ha YHIBEPCATHI, CTELIETB0RaNI | CICHIATHL.
‘ViiscpearsHi MHCTPOI 34CTOCORYIOTS 1A SAKPILICHNA SATOTOBOK, POSMIpH AKX SHATHOIO
Mipoto BiApRAIOTHCS Mi COGOI0 (HaTpKIAZ, yisepeaTsNl TPHKyR@KOBi NaTpOH (Pic. 2).
‘Criemianisopat TpHCTPOT (WAHTOB] | MeMGaH NATPONN, OMPABKI Ta i, 3ACTOSORYIOTLCH TPH
oGpofi rpymH AeTa1EH, TOAIGHIX 33 pOTMIpaNH, KOiryPaLicio | TEVHOTOFICI BUrOTOICHI.
Crctjanui MpHCTpOI 3ACTOCOBYIOTLEA P 0BpOGU NEBHI AcTacl 860 NP BAKOHaHH HeBHoT
onepa
Vilineparti TPHCTPOT BUKOPHCTORYIOTCA B OUNHWHOMY i MATOGEPIHtHONY BIPOGHHITS), &
Cneuianisopati | cuiaTHi — Y BETAKOCEPIHNONY i MECOBOMY.
Tlin sAKpiiemIA ATOTOBOK HA TOKAPHIX BEPCTATAX | HAAWIA M OSCPTATBHOTO PYXY
IKOpHCTOBYIOTS: 3-X KyIavkOw, 4-X KYI4SKOMi, CBEpATUILNI matpomn (pHc. 2), maamuaiiGu,

NowizKoBI § LAHFOB NATPOMH.
6 »

Pcyrox 2~ larpows 3-x kyaaukosi (a), 4-X Ky7askosi (6) Ta chepa1A B naTpOItH (8)
Lehmpu — JIA YCTaNOBKH JOBIIX rOTOR0K. B TOPIAX SAOTORKH MOTIEPEILO CBEPIATL
LeHTponi sarmiGrerns, TR UCKTpiS: sl — BAKODHCTOBYIOTL NpH 0GpOGuI soBiiix





[image: image31.png]3ATOTOBOK; IpiseTeHi ~ 14 NIAPISKI TOPLIS SATOTOBOK; KYTSKOB] — 218 06POGK KOMISHIX TOBEPYOHS
METOAOM it 347501 GAGK; SBOPOTH ~ 1% O6POGKH JATOTOBOK MATOTO AAMCTPR.

Thowems ~ Romoxiwi onopi ~ 718 IMeHmexnA Tporiy 1 siSpauiit npu 0GpoSi. MlowKu
paxyoms saroTosko, y monx | > d > 12 pas, Pyxowi TONeTI SaKPITTIONTS 0 CYIOPTA BEpETaTE.
Hepyxowi moteT 3axpinmoiors 20 crasi,

Mpusodwut nempyxenm

Cysaciunl MPHSOWI IHCTPYMENT A% TOKEDHAX BepeTaTia (puc. 3) SuauHO posuHpioc
MoBocT] oGwTnaNA. [IpHBOTHIH HETPYMENT BKTIOUEE: OCHOB, KYTOBi | MOBOPOTHI PeryTioeni
FOTOBK, GaTaTOWIHNAETbHi FOTOBIG, MPHCKOPIBATH FOTORKIL

Pucyox 3 ~ Mpysosaull icrpyseewt A1 sepeTaria oxapiof rpymt 3 HITK

Hopstox nposezemns poSorn:

TIoRCHHIL BUKTAZAYCH OCHOBHIX IHCTPYMEHTIB Ta MPHCTPola 1A TOKSpHIX Bepereria 3 UIIK;

# JleMORCTpaLin OKCHEpOM piSHIIX THTIS IHCTPYMENTIS Ta IHCTPOIS, AXi BHKOPHCTOBYIOTICH Ha
‘ToKapHX BeperaTax 3 WITK.

Jamuranun

Sl OcHOBH THIH Piia TA X TIDHSHANEHNR, A BHKODHCTOBYIOTSCH Ha TOKADHINX BEPETTaX 3
U,

1. ixi ocHoBi mim MpHCTPOs, i BHKOPHCTOYIOTSEA Ha ToKapi aeperarax 5 HITK?

0.

3uicr aniry
3 M0 poGoTi MOBIMCH: MaTH: HOMEP, Hasy TA ey PoSom; KOpOTK] TeopeTi] BLIOMOCTI, eckia
incTpyweTy Ta npHETPOTG.




