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BBEOEHUE

DBoJIoLMs croco00B MPOU3BOJICTBA OEPET CBOE HAYallo B JAJEKOM JTpeB-
HOoCcTU. C pa3BUTHEM TEXHOJIOTHUI COBEPIICHCTBOBAINCH U UHCTPYMEHTBI, KOTO-
pBIE HCIIOJIB30BAJl YEJIOBEK JJISI CO3/1aHus Bellel. JIro i Bcerjia HyK1aIucCh B pa3-
JUYHBIX TOBApax, M HACTYIIUI MOMEHT, KOTJ]a PyYHBIE CTIOCOOBI TPOU3BOACTBA U
pasznudyHbie MaHy(aKTyphl YK€ MEepecTaar CIpPaBIATHCS ¢ TpeOyeMbIMU OOBe-
Mamu. COBMECTHO C pa3BUTHUEM TEXHUKH (MOSIBJICHUE TKAIIKUX CTAHKOB, Mapo-
BOI'O JIBUTaTelisl) 3TO MPUBEIIO K MEPBOM MPOMBIIICHHOW PEBOIIOLNY U HAYaTy
WHyCTpUATU3ALNH.

3a nepBoil NPOMBIIIJIEHHON PEBOJIIOLIMEN MOCIEN0Baa 3110Xa TaK Ha3bIBa-
emoit «ManycTpuu 2.0». K Hell NpUHATO OTHOCUTH CO3/IaHUE TIEPBOM MPOU3BO/I-
CTBEHHOW JIMHUM, Pa3BUTHUE KOHBEHEPHOTO Mpou3BoAcTBa. 1969 roa mpunsaTO
cuntarh nospieHueM «umyctpun 3.0», kKoTopas 00yCIOBIUBACTCS POKICHUEM
IPOrpaMMHUPYEMOH JIOTUKH U €€ UCII0JIb30BAaHUEM B IIPOlIecce MPOU3BOICTBA (T10-
sBiaeHne ctaHnkoB ¢ UITY, aBToMaTu3aIys nporeccoB H T.J1.)

[i1aBHO epexoast K COBPEMEHHOCTH, CTOMT YKa3aTh HA OCHOBHBIC TCH/ICH-
MU Pa3BUTHUS LHUQPPOBOTO MPOU3BOJACTBA. Y MHBIC JIOMa, MHTEPHET BEIIeH, J0-
MOJIHEHHAs pealbHOCTh, Big Data — Bce 3To BxoauT B noHsitue «uayctpuu 4.0%»
[1,2]. OnHrMU U3 KITFOUEBBIX HANIPABICHUN COBPEMEHHOM MHAYCTPUU SIBIIOTCS
aJJIUTUBHBIC TEXHOJOTUH U OBICTPOE MPOU3BOJICTBO, UM U TOCBSAIICHO JTAaHHOE
nocoowue.



NMABA 1
TPEXMEPHAS NEYATb

I'ogom nossnienus 3D niewatu cuutaercs 1984 roj, B 3TOM roly aMeprKaHell
Yapnb3 Xamt u300pes TEXHOJIOTHIO BhIpalliiBaHusl (U3NUYECKUX OObEMHBIX 00BEK-
TOB 10 cJosiM 13 hoTonosumepusyrorteiics kommosuiuu (PIIK). OcnoBHoM Pusu-
YECKUM MPUHIUIL, KOTOPBIH JIEr B OCHOBY 3apOKAAIOLIEHCS TEXHOJIOIUU — 3aCThIBA-
Hue OIIK nox Bo3aeicTBueM cBeTa. JJaHHas TEXHOIOTHS MOTy4Yriia HA3BaHUE «CTe-
peonurorpadum». Yare Bcero B COBPEMEHHOM CTEpUONUTOrpaduu MUCIOIb3yeTcs
CBET YJIbTPa(UOJIETOBOIO IMANa30Ha.

Jpyro# cnoco® U3rotoBiieHUss 0OBEMHBIX AeTaneil ObuT npeanoxker B 1985
rogy Muxauno ®elirenom. OH 3aKIIO4aics B CO3JaHUM JETAJEHU MTOCIOWHO U3 JIH-
CTOBOT'O MaTrepualia: IJICHOK, MOJHMACTepa, KOMIIO3UTOB, TUIACTUKA, OyMaru M T..I.
Crom CKperuisitoTCst MeXKIy COO0M MpH MOMOIIHM pa3orpeToro BajiMka. Takas TexHO-
JIOTUsl TIOJTy4Yriia Ha3BaHUE «IIPOU3BOACTBO OOBEKTOB JamMuHUpOBaHueM» (LOM).
CyTb M€TO/1a 3aKITI0YAETCS B BBIPE3aHUU CIIOEB MarepHalia o KOHTYPY € OMOILBIO
Ja3epa v UX CKIEMBAHUU JAPYT C APYTOM.

3arem B 1986 romy nmokropa Kapn Jekapt u /xo buman B YHuepcurere
mrata Texac B OctrHe pa3paboTaiy U 3aMaTeHTOBAIM METOJ] CEJIEKTUBHOTO JIa3ep-
Horo criekanus (SLS). Ciou moponkoBoro Matepuaa nocjie[0BaTeIbHO CIIEKAtOTCs
MpU TIOMOIIM BBICOKOMOIIIHBIX JiazepoB. SLS He TpeOyeT MOCTPOEHHUs OMOPHBIX
CTPYKTYP, HABECHBIE YaCTH MOJIENH MOJIICP’KUBAIOTCSI HEN3PACXOA0BAaHHBIM MaTepy-
aJIoM, 4TO MO3BOJISIET CO3/aBATh T€OMETPUUECKU CII0KHbBIE MOJEH MPH MUHAMAJIb-
HBIX 3aTparax marepuania [3].

Ha nanHBIII MOMEHT IIMPOKO paCHpOCTPAaHEHHON TEXHOJIOTHEN SIBIIIETCS MO-
nenupoBanue MetozioM HarutaBieHus: (FDM). Ona Obuta pa3padorana C. CKkoTTOM
Tpammiom B koHile 1980-X romoB U BriepBbIe NpPEACTABICHA KOMIIaHUEN Stratasys B
1990 rony. Texnonorust FDM nonyuaer Bce OoJbliiee paclpoCTpaHEHUE CPEIH dH-
TY3UACTOB, CO3JIAIOLINX MPUHTEPBI C OTKPHITHIM UCXOAHBIM KOJIOM, a TAKKE KOMMEDP-
YECKUX KOMIIAHWM, BBUIY UCTEUECHHsI CPOKA JEHCTBUS OPUTMHAIBHOIO IaTeHTa. B
3D-meyaTy 4acTO MCHOJB3YIOT aHAJOTWYHBIA METOA — «IIPOU3BOJCTBO CIOCOOOM
HarutaBjieHus Hutei», i FFF, nis ncnons3oBaHms TEXHOJIOTHH B 00XO0/1 FOPHIAYC-
CKHMX OrpaHM4eHuil. B cBOIO ouepeib, IMPOKOEe paclpoCTpaHEHUE TEXHOIOTUH TTPHU-
BEJIO K CYIIIECTBEHHOMY CHIDKEHHIO 11eH Ha 3D-NpuHTEpHI, UCHOB3YIOIINE JaHHbII
MeTo/1 Mpor3BoicTBa. OHA MPeNICTaBISAET COO0 MOJICTTUPOBAHUE ITyTEM JIEKOMITO3H-
IIUU TUIaBsIIerocs MaTepuana. [Ipy ucnonbp3oBaHuy JAHHOM TEXHOJIOTUH 00BEMHBIE
JIeTaJId U3rOTABIMBAIOTCS MTYTEM TOCIIEIOBATENBHOTO HAHECEHHSI CJIOEB, TOBTOPSIIO-
IMX KOHTYpBI lIupoBoii Mojaenu. Kak nmpaBuiio, B kKauecTBE MaTepUAsIOB JIJIs TIeUaTH
BBICTYMAIOT TEPMOIUIACTUKH, TTOCTABIISIEMBIE B BUJIE KaTYIIIEK HUTEHN WM MIPYTKOB.

B yueGHOM mocoOum paccmarpuBaetcst TexHosorus FDM Ha npumMepe aByX
3D-npuntepoB: MakerBot Replicator 2 (pucynok 1.1) u Prism Mini (pucynok 1.2).



Pucynok 1.1. MakerBot Replicator 2.

Pucynok 1.2. Prism Mini.



1.1 MakerBot Replicator 2

[Tepconaneupiii 3D-npunTep MakerBot Replicator 2 o6ianaeT BEICOKUM
ypoBHEM paspeineHus rneyatu B 100 MUKpOH. Y CTpOHCTBO MOXKET co3/1aBaTh 3d-
MoJIe I pa3zMepamu 110 285x153x155 MM ¢ BBICOKOH CKOPOCTHIO edatu: 50 Mm/c.
[Tpuntep toit ke cepun Replicator 2X ocHamieHn nogorpeBaemMoi miaThopmoi,
KOTOpasi O3BOJISAET MPOU3BOAUTS Ieuarh ABS-1macTukom, HCKITI0Yas €ro CKOJb-
KeHue U aeopMaInio CJIoeB. [4]

Texnuueckue xapaxkmepucmuxu:
Texnonorus neuatu: MoaenupoBanue MmeToioM HaruiapieHus: (FDM/FFF)
KonuyecTBo nevararomux roioBok: 1
Huametp coria (mm): 0,4
O6nactp neuatu 285x153x155 mm
TonmuHa ciog moxeT HacTpauBatbea oT 100 1o 300 MM
Cxopoctb neuatu 40 MAJITUMETPOB B CEKYHY.

3D-npunTep noakirogaercs mo USB.

AN A 4 4N 4N 4 4N 4

Ocuamén XXK-aucruieem

Pacxoonvie mamepuanvt:

Tuner maTepuanos: [Inactuk

Marepuansl: PLA-nnactuk

LAl 4 4

HNuametp Hutu: 1,75 Mm

IIpoepammnoe obecneuenue:

JIns ynpaBiieHHs] IPUHTEPOM UCIONb3yeTcs criennanuupoBannoe 110 ot
paszpabotunka — MakerBot Desktop (B 2017 romy Ob1i0 mpeACcTaBiICHO HOBOE
nporpammHoe obecrnieuenue MakerBot Print). OcHOBHOE MEHIO TTpOrpamMMBbI CO-
cToutr W3 4eTbipex pazaenoB: «Explore» (0630p), «Library» (bubnmoreka),
«Prepare» (Ilogroroska) u «Store» (Marasun).

Paznen Explore (O0630p) mnpenocraBisieT IOCTyn K BeO-pecypcy
Thingiverse.com, KOTOpPbIN MPEJACTABISIET COOOM OTKPHITYIO TUIOIIAKY JIJISl Xpa-
Henust 3D-moneneit. [lonp3oBaresnsb caiiTa MOXKET BBITPY3UThH JIFOOYIO MOJIEIb IS
oecrutaTHoTO O0IIero aocrymna. bubdnuoreka coobmectBa Thingiverse HacCUUTHI-
BaeT 0osiee 800 ThICSY MOJICNICH U C KX IbIM JJHEM ATO YUCIIO PACTET.

Paznen Library (bubnuoreka) mpegoctaBisieT 10CcTyn K 00Ja4HON OUOIHMOo-
teke MakerBot CloudLibrary u momoraet ynopsaouuts (aitnel 3D-monenei;

Paznen Prepare (IloaroroBka) siBisieTcsi OCHOBHBIM pabOYUM OKHOM TIPO-
rpaMMbl. DTOT pa3fen UCIOIb3YeTCs JUIsl MOAroToBKU 3D-Moenei asid nevyarTy,
co3nanus ¢ainos YII u mepenaun nx HEMOCPEICTBEHHO HAa MPUHTED.



Pasnen Store (Mara3un) mo3BosisieT IpruoopeTaTh (pailsipl A MeyaTH IIIat-
HbIX 3D-monenen.

[Tporpamma coBmectuma ¢ Windows, Mac OS, Linux u cnocobna paboTaTh
¢ popmatamu STL, OBJ u THING.

1.2 Prism Mini

PRISM Mini — HacToibHBIN JenbTa 3D-IPUHTEP OT POCCUMCKOTO TTPOU3-
Bogutens 3DQuality. Pabouast obnacte meuatu cocrapiser 150x150x240 mm.
PRISM Mini ocHamiéx nojiorpeBaemMon miaTopmoid, 4To MO3BOISET UCIIOIB30-
BaTh pa3HOOOpa3HbIC PACXOJIHbIE MaTepualbl. Y CTPOHUCTBO 00JialaeT MPOYHOM
paMoi M3 KOHCTPYKIIMOHHOTO MpO(UIIsi, MATHUTHBIMHU JIEPKATEIIMU IKCTPY-
Jiepa, IBYXCTOPOHHEM O0yBOM COILIA /Jisg 00Jiee KaueCTBEHHON U JeTalnu3upo-
BAHHOW MeYaTH, 3aKPhITHIM KOPITYCOM U3 KOMITIO3UTHOTO aTFOMUHUSI.

Texnuuecxkue xapakmepucmuku.

Texnonorus neuatu: MoaenupoBanue MmetoioM HaruiasieHus: (FDM/FFF)
KonuyecTBo neuyartaromux roioBok: 1

Huametp coria (mm): 0,4

O6nacte mocTpoerust, mM: 150x150x240

Tonmuua cios (mm): 0.05-0.2

Ckopocth nieyaTtu: 10 150 mm/cex

[Tnatdopma ¢ mogorpeBom

Nurepdetice: USB, Card Reader

Pacxoounsie mamepuanot:

vy ey

Turbl MaTEpUAIIOB: TUIACTUK

Marepuansl: PLA-tmactuk, ABS-ninactuk, HIPS, Heitnon

AN 4 4

HMuametp Hutu (Mm): 1,75

IIpoepammmnoe obecneuenue:

Cura — nmporpamma, co3maHHas paspabotuunkamu 3D-nmpunrtepa
Ultimaker, ona siBisiercst 6ecriaTHON, apXuTeKTypHO cocTouT u3 Python GUI, u
CuraEngine. Ilepsas npencrasnsier codoit GUI (graphical user interface) rpadu-
4yeCcKUil UHTepQeiic Monb30BaTes, a BToOpas CIy X HUT Uil nepeBoaa 3D-Moznenu B
GCode (G-xkox — yCIOBHOE MMEHOBAHUE SA3bIKA POIPAMMUPOBAHUS YCTPONCTB
C YHCJIOBBIM MPOTPaMMHBIM yIpaBieHueM) komanabl g 3D-npunrepa. Cura
MOKeT paboTath ¢ 1I00bIM RepRap coBmecTumbiM 3D-npuntepom. Tak ke moj-
JIEP’KUBAET paCUIMPEHUE OCPEICTBOM IUIATMHOB, HallMCaHHbIX Ha Python.



Slic3r — ananor Cura, BeinosHsgeT 3aaauu nepesoga 3D-monenu B GCode
c OoJiee MMPOKUM MEPEUYHEM HACTPOEK.

PrintRUN — nporpamma, cozanHas Juisi KOMMYHHKAlMM KOMITBIOTEPA U
RepRap 3D-npunrtepa (mpuHtepa padOTaONIEro Ha MHUKPOKOHTpouiepe Ar-
duino). [IporpamMma ucnonb3yercs A KamnOpoBku 3D-nipuHTEpa U NMEPECHUIKU
co3gaHHoro B npeapiaynmx nporpammax GCode Ha neyarts.

1.3 lNpumeHeHue MakerBot Replicator 2

[{enp: M3ydeHne U MPUOOPETEHNE HABBIKOB PabOThI ¢ TPEXMEPHBIM MPUH-
tepoM Makerbot Replicator 2, nevatatomum no texnonoruu FDM.

3agaun:

[1oaroToBUTH TPEXMEPHYIO MOJIEIIb;

3arpysurts ee B [10 npuntepa n noarorours Y11 st neuaru;
[ToAroTOBUTH TPEXMEPHBIN MIPUHTED K padoTE;

Otnpasuts YII Ha neyarts;

N3Bneys roTOBYIO MOAEINb U OYUCTUTH OT MOIAECPIKEK.

SN

Tlocneoosamenvrocms 6binoIHeHUS pa60mbz u pesyibmamol.

OtkpriBaeM nporpammy Makerbot Desktop u ¢ momorsio komanasr Add
File B paznene Prepare 3arpyxaem 3D-mojens B pabouyto 00mactsb (pucyHok 1.3).

ﬁ Edit View Devices Services Help
New Ctrl+N
Open Ctr+0
Add Ctrl+Shift+ 0

Recent »

Examples » ADD FILE UPLOAD TO LIBRARY PREVIEW EXPORT PRINT FILE

Close Ctrl+F4
Save Ctriss

Save As

Export...

Print It Ctri+P

Print from File.

Pucynok 1.3. Uarepdetic Makerbot Desktop.

Crnenyrouim 3Tanom 3a1atoTcst pasmMepsl Mojenu. [1pu 3arpy3ke Mmoaenu B
nporpaMMy y HEe OCTaloTCs Te€ pa3Mepbl, KOTOpble ObUIM 3aJaHbl IpH
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MoJIeIMpoBaHuM. B ciiydae, ecinu Moens TPeBOCXOIUT pa3Mepsl pabodeii oba-
CTH MIPUHTEPA, IPOrPaMMHOE OOecTIeueHIE MPEATOKUT YMEHBIIUTD €€ 10 MaK-
CHUMAJIbHO MOAXOASIIUX TabapUTOB.

B MakerBot Desktop nmeercs BO3MOXKHOCTh U3MEHHUTH pa3Mephl B TPEX
miockocTax XYZ. JIjist 5Toro HeoOX0AMMO BEIOPATh MOIEITh JIJIsT MacIITaOupoBa-
HUS Y UCIIOJIb30BaTh pazzen Scale (pucyHok 1.4). ['abapuTHbie pazMepbl MOJEIH
HE JIOJDKHBI MPEBBIIATH JOMYCTUMbIE MPUHTEPOM. MaciraOupoBaHUE MOYKHO
MPOU3BOIUTH KaK C COXPAHEHUEM MTPOIOPINI MOJIETH, TaK U 1O KaK0M OCH OT-
nenbHO. Takke B JI€BOM 30HE MPOTPaMMBbl €CTh MHCTPYMEHTHI JIJIsl IEPEMEIICHHUS
MOJieNid B pabouelt 30He MPUHTEpa U €€ TOBOPAYMBAHUS 110 OCSIM.

Change Dimensions:

S =
© s
P s

I RO 100,00% <

Uniform scaling

i

Pucynok 1.4. Pazmepsl Mosenu B pazzene Scale.

[Tocne HAacTPOWKHU MOJIOKEHHUS, MACIITAa0OB U OPUEHTALMU MOJIEIH Clie-
JyeT HaCTPOMUTH MapaMeTpsl neyaTu. /[ 3Toro oTKpbsIBa€M HACTPOMKH IEYaTH
(pucyHok 1.5), yka3piBaeM TeMIlepaTypy 3KCTpydepa, orMeyaeMm Hanudue Raft u
Support.

Raft (IToanoxkka) — praxok ycTaHaBIUBAETCS, €CIM TpeOyeTcs mevyaTh
Monenn Ha moacTaBke (momioxke). llogmoxka HeoOxomuma i JIOOBIX

10



OTIOPHBIX CTPYKTYp, a TakKe oOecleyrBaeT XOpOoIIylo aJIre3uto K paboden mo-
BepxHocTH. [locie cHATHS roTOBOro 00beKTa ¢ pabodell MOBEPXHOCTH MOJIOKKY
MO>KHO JIETKO YAQJIUTb.

Quick Custom

Quality: J standard ~ | [¥] Raft [+] support= Material: MakerBot PLA -
Layer Height: 0, 20mm 21| il 10% Extruder Temperature: | 215°C =

Mumber of Shells: = 1

Restore Defaults

Pucynok 1.5. Hactpoliku nedatu.

Supports (Onopsl) — dhraxok ycTaHaBIUBAETCS, YTOOBI HaeyaTaTh 00b-
eKT ¢ OonopHbIMU cTpykTypamu. MakerBot Desktop aBTOMarnuecku co3maer
OMOPBI JIs JIFOOBIX HaBUCAIOIIMX YacTell 00beKTa, Yeil yros HakjOHa MO OTHO-
HICHUIO K paboudell MOBEPXHOCTU COCTABIAET 68 rpaaycoB (IIPH KETaHUH 3TOT
yroJI MO’KHO HaCTPOUTh BO BKJIajake Support). [locie cHATUs roTOBOro 00bekTa ¢
paboueil MIaCTUHBI OOPBI MOXKHO JIETKO YAAJIUTh.

JUis MCIOJIb30BaHUsl PACIIMPEHHBIX HACTPOEK IedaTu ClelyeT BbIOpaTh
BKu1asiky Custom (pucyHok 1.6).

4k

] ——1_ Extruder Temperature: | 215 °C

4k

22— Travel Speed: 150 mm/s

4k

3 — | Z-axis Travel Speed: 23 mm/s

[+|Use Active Cooling

4

5'—————___ Fan Layer: |1

4k

Fan Power: | 50 % Max Power

4k

4k

6——- Mimimum Layer Duration: | 5,0 s

11



Pucynok 1.6. HacTpoiika pexxuMoB nie4aTH.

B rimaBHOM OKHE HACTPOMKH YCTPOMCTBA BBl MOYKETE BUIETH:

I — remmieparypa 3kcTpyaepa,

2 — CKOPOCTb JIBUKEHHUS DKCTPYIEpa,

3 — CKOPOCTh JBMKEHUS DKCTPYIepa IO BEPTUKAIBHOU OCH Z,
4 — MOIIHOCTH BEHTUJIATODPA,

5 — HacTpoMKa OIpeAeIseT ypOBEHb OXJIAKIACHUS BEHTUIIATOPA,
6 — MUHMMAaJIBHOE BPEMS 3aIIOJIHEHHS OJJTHOTO CJIOS.

B rpade Hactpoek pekoMeHayeTcs ycTaHOBUTH 3HadeHue 210 rpamycos
s neyatu PLA-mmactukom. OXITakIarolui BEHTHWIITOP CHEAYET OTKIIFOUUTh
(Use active cooling).

pyeue 6xnaoxku no3eonsa0m HACMpoums:

Extrusion speed — ckopoCTh ABIKEHHS SKCTpyHAepa sl KakAOTo THUIA
AJIEMEHTOB B OTJEIBLHOCTH (MIOBEPXHOCTh MOJECINIH, MOJI0XKKA, TOAJIEPKKH, 3a-
MIOJTHEHHE U T.1.)

Infill — 3anonHeHne neTranu W TUN 3aMONHSIONIEH CTPYKTYphI (COTOBas
CEeTKa, IMHEWHas CeTKa U T.J.). PekoMeH1yemMoe 3HaueHue JiJIsl TUTIOBBIX MOJIeNIen
—20%.

Model Properties — HacTpoiiKa OT/ICIbHBIX 3JIEMEHTOB MOJICITH (TOJIIUHBI
CTEHOK, UX KOJIMYECTBA U T.1I.).

Raft — HacTpoiika moayIoxKy.

Supports and Bridging — HacTpolika noJiepKUBaIOIMIMNX CTPYKTYP.

Extruder — HacTpoiika XapaKTepUCTHUK IJIACTUKA U JE€TAIbHBIE HACTPONKH

IKCTPYIepa.

VYcranaBiauBaeM KaTyllIKy C BBIOpaHHBIM MaTEpPUAIOM U 3alpaBiisieM KOHEI]
HUTH B SKCTPYAEP.

Haxxumaem Ha knaBuiry «Previewy, KoTopasi cCO31acT yIpaBIISIONLyIO ITPO-
rpaMMy, MOKKET BPEeMs IeYaTH U 00BhEeM IJIaCTUKA, KOTOPBINA YHJIET Ha CO3aHHE
oOwekTa (pucyHok 1.7). B ciydae, ecniv Bce mapaMmeTpa rnedaT B MOPsKe, MOKHO
Ha)KMMaTh KJaBuIly «Print», THUIUATU3UPYIONIYIO NI€YaTh.

[Tocne wHUIMATM3aUKM TIEYATH TPOUCXONHUT KATMOpPOBKA TMpPUHTEpa W
HarpeB IKCTpyJepa. 3aTem, Mo TOCTHKEHUH HE0OX0IMMON TEeMIIePaTypPhl SKCTPY-
JIEpOM, HAUMHAETCS Ie4aTh MOAENH. [IepBbIM MPOXOIOM IKCTPYIEpA CHUMAETCS
OCTaTOK MaTepuaia ¢ MPOIUION nevyaTH myTeM (OpMUPOBAHHUS MOJIOCH MaTepU-
aja y mepeaHero kpas paboueil MoBepXHOCTH MPUHTEpA. 3aTeM NPUHTEP HAUM-
HaeT nevyaTh MOJIJI0KKHU, €CJIM OHa Obljla BeIOpaHa, WM Cpa3y MedaTh MOJroToB-
JICHHOM JICTaJIu.
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o MalkerBot* -9

(M makerBot

Pucynok 1.7. IlonroroBka k redaru.

ITocne Toro kak IMPUHTCP 3aKAHYNBACT IICYATh ACTAJIH, IICUAaTHAA I'OJIOBKaA
CMCIIACTCA B HYJICBYIO TOYKY. Ilocne okoHYaHus T€YaTU ACTallb CJICAYCT CHHU-
MaTh C IIOMOIIBIO IIITATCIIA. I[anee CJICayCT IMPOU3BCCTU HOCTO6pa6OTKy ACTalIn
— OYHHICHHUC OT IIOIJIOKKHU, ITOJACPKKH U T.II.

1.4 [pumeHeHune Prism Mini

[{enp: U3ydeHrne u MPHOOPETCHIE HABBIKOB Pa0OTHI ¢ TPEXMEPHBIM IPHH-
tepoM PRISM mini, neyatatommm no texuojoruu FDM.

3ajaun:

IToaroToBUTH TPEXMEPHYIO MOJIEIIb;

3arpy3uts ee B [1O npuntepa u noarotosuts YII misg neuaru;
[ToAroTOBUTH TPEXMEPHBIN MPUHTEP K PAbOTE;

Otnpasuth YII Ha neyats;

N3Bneys roTOBYIO MOAENb U OUUCTUTH OT MOIAAECPIKEK.

SN wDD =

IlocneoosamenvrHocmsb 6bINOIHEHUS pa60mbz u pesyibmamaol.

OtkpeiBaem [1O Cura. HactpauBaeM npuHTEp I I€YATH UCXOMS U3 TEX-
HUYECKUX XapaKTEePUCTHK, YKa3aHHBIX paHee. 3arpyxaem 3D-moens B pabouyro
obsacte. [Ipu 3arpyske ¢aitna monenu B Cura, nporpaMma aBTOMAaTHYECKU CO-
31a€T FOTOBYIO K MeYaTy yHpaBisitonyto nporpamMmy (YII).
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B Cura, MOHO MEHSITh YCTAaHOBKH U BbIOMpaTh TUN nevatu. [locne nmoaro-
ToBKM YII, mosiBnsiercst kHonka «COXpaHUTh TPACKTOPUIO MHCTPYMEHTA», UTO
JTAeT BO3MOKHOCTh COXPAaHUTh MTOATOTOBICHHYIO IPOTPaMMY .

Cura mokasbIBaeT onucanue (Qaiina nevartu:

- OLleHOYHOE BpeMs IIe4aTH

- KonnuectBo He0OX01MMOT0 MaTepuaia

- Bec roroBoro uznenus.

[IepBBIM A€IIOM ClleIyeM MPOU3BECTH OPUEHTALIMIO MOJEIN B IPOCTPaH-
CTBE U €€ MacITabupoBaHUE.

Jlanee oTkpbiBaecM HacTpoiku Basic (pucyHok 1.8). BeicTaBisiem Temmepa-
Typy nedatu 235 C° nna ABS minactuka unum 215 C° nns PLA minactuka.

B
Qain  Mucrpyssente Mpmsrep  NMogpobne  Momous

Banic | Advanced | Pacusperss | StartEnd GCade

Kavecrso
Socora cnos (e 0.2
Tomuptre Cresmas () (&)
ZABHE CtCHBEG A
3anonneune

Torupesy Mo Bepx ) 0.6

TAOTHOCTE Janomesem 20

CHOPOCTH 1 TEMDEPATYDS

CropocTs Nnevare (nk) 50

Termeparyps nesamh (C) 245

Teseparyps crona (C) 110

Noapepmxa

Tun ~oazepeao Beaae v
TUn PpeMnas4a < crony  Moanosxa v e

Hure
Dranetd (o

Texyvecrs (") 000

Pucynok 1.8. Hactpoiiku neuatu B Cura.

3ateMm, nepexoauMm Bo Bkiaaky Advanced (pucynok 1.9). Youpaem ra-
JIOUKY C MYHKTa «BKJIIOYNTH OXJIAKIAIOIIUN BEHTHISATOP». ITO HEOOXOIUMO,
9yTOOBI J€TaIh XOPOIIO MPUJIUTIAia K CTOMY.

BricTaBnsiem nozunuio B neyatu B 0.0 1 oTMeuaeM KpyroBo€ HalpaBJICHUE
nBkeHus (circular). Jlanee cozmaem YII B Buae G-kona.
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Tad

Base  Avanced  Pacusperss  Start/Fnd GCode

fipwirep

AvameTp conna i 0.5

Orxar

CxopocTe (m)c) 0.0 w:gE W
' Zigiiimetedsiaiant

Paccros-ae (m) 25

Kauecrso
HauanoHan BmcoTa ons e 0.3
Initis layer ine vadth (3% 100

OSpesaTe obwexs ceoy ma P 0.0

MepespDeiTing An8 SEN-OH SCTDY I (o)

Cxopocre
CxopocTy nepeneutrws e 150.0
CRODOCTL NEMETH NEDDOrD oA Dee/c 2

CropocTn sanonmersss (/o) 0.0

Top/battom speed (menjs 0.0

CROPOCTL NENETH Braasel roaeess Poyc) 0.0
CropoCT Meua T Sy T e roasess Do) 0.0
Oxnampeune

MAHMANSHOE BDewd =& Cow (05 10

BKMOMTE OXAIKLIOUNS DENTHORTOD

Pucynok 1.9. Bknagka Advanced.

IIpyu nomomm mnporpamMmbl g yrpasiieHuss npuHTepoMm PrintRUN
Pronterface uepe3 COM nopt («communications porty — MOPT KOMMYHHKAIIUH,
B JJaHHOM cilydae B BHJ€ onpeneneHHoro USB BbIxo/a) NoAKIrO4aeM MpUHTED
(xnomnka Connect), 4aCTOTy NOpPTa MPU 3TOM CIEIYET YCTAHOBUTH B 3HAYCHHE
250000. Madopmanust 0 COCTOSHUM MMPUHTEPA OTOOpax)aeTcsl B MPaBoil yacTu
IIPOTrpaMMBbl, Kak Moka3zaHo Ha pucyHke 1.10.

B nanHo#i nporpaMMe MOKHO yIPaBISTh IPUHTEPOM IPU MOMOIIM KOMaH]T
G-xona M npenocTaBieHHbIMU GYyHKUUSIMHU, K puMepy komanga HOME Bos-
BpallaeT MeyaTarollylo rojIoBKY B HaYalbHbIe KOOPIUHATHI.

Heo0xoaumo BKITIOYUTH OJIOTPEB CTOJIA K HArpeBa KCTPyiepa ¢ yCTaHOB-
KON TemmepaTypsl JUisl BBIOPAaHHOTO BUA IUIACTHKa (TeMIepaTypa cTojia Jis
ABS mnactuka — 100 rpamycos, nist PLA — 60) (pucynok 1.11).
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01324 L0 B:I24 0.0 TR IZ4 0.0 B0 BEsD 4]

Pucynok 1.10. UuTepdeiic mporpammsl Pronterface.

Bed: OFf [0 Select Temperature for
‘Extrude | 185 (pla) Hotend
{230 (abs

20.0 mm & | 50.0

- s o s
Print speed: }' [100 _—_ﬁ Set |U'-wt rxt

1:22.5 0.08:22.5 /0.0 70:22.5 0.0 @:0 6@:0

Pucynok 1.11. YcranoBka temnepaTypsbl COIIIa U CTOJA.

3arpyxaem YII (xknomka Load File) u naunnaem meuats (Print). [Tocne
OKOHYAHMS TIE€YaTH MTPOU3BOANM TIOCTOOPAOOTKY JIeTaH.
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NMABA 2
JIASEPHAA TPABUPOBKA

2.1 OOwme cBegeHUs O NasepHoOU rpaBUpPoOBKe

JlazepHas rpaBUpOBKa — 3TO TEXHOJIOTHMSI HAHECEHUS N300pa)KeHU Ha 110-
BEPXHOCTb M3/ENUi, OCHOBaHHAs Ha 3 (eKTe ynaJeHUsl 4acTu MaTepuana Uiu
€ro HOKPBITHS (HaIpUMEP, KPACKH, JAKOBOTO MOKPBITHS I OJTHOTO CJIOS Y IBYX-
CJIOMHOTO I1acTHKa). JIazepHas rpaBUpOBKAa MAKCUMAJIbHO aBTOMATU3UPOBaHa U
IIPOUCXOIUT IIPU MTOJIHOM OTCYTCTBHUU PYYHBIX MPOLECCOB, YTO MTO3BOJISET CHU-
3UTh KOJIMYECTBO OUIMOOK CBSI3AHHBIX C YEJIOBEUYECKHM (PaKTOpPOM B IPOLECCE
POU3BOACTBA. JIa3epoM rpaBUpPYOTCS MPAKTUUECKHU JTHOOBIE PUPOIHBIE U MHO-
M€ CUHTETHUYECKUE MaTepHalibl (IEPEeBO, OPICTEKIIO, MIACTUK, KOXKa, KAMEHb,
CTEKJIO0, METAJIJIBl U MHOTO APYTHX).

BeCKOHTAKTHBIN METON Ja3epHOM MAapKUPOBKM IO3BOJISIET UCIIOIb30BATh
€€ JIJIs1 U3rOTOBJICHUS U3/CJIUNA C TOBBIIIEHHBIMU TPEOOBaHUAMH K TOYHOCTH, U3-
JeNUN U3 XPYNKHUX, HEKECTKUX U JPYTrUX MaTe€pUalioB, HE JOIMYCKAIOIIUX yiap-
HOTO Kjieiimenus. Hanpumep, MHOTHE 3JIEKTPOHHBIE KOMIIOHEHTHI YUIIOB, Ka0e-
Jeil, pa3beMOB M TOMY MOJ0O0HBIE. Bo3MokHa rpaBUpOBKAa LMIMHIPHUUECKHUX
dbopm (O6oKkanbl, cTakaHbl, OYTHUIKH, KOJIBIIA).

[TpenmymiecTBa Ja3epHOM PE3KH Mepe APYTUMH CITIOCOOAMU PACKPOS:

- BBICOKOTOYHBIN CIIOCOO pacKpos;

- BBICOKasl CKOPOCTb PACKPOS;

- BO3MOXKHOCTb TIOJIYYHTh Ka4€CTBEHHBIN Cpe3 HE TPEOYIOUIUI TOTOJIHU-
TeJIbHOU 00padOTKY;

JIA3BEP — 310 ab0peBuarypa ot «Light Amplification by Stimulated Emis-
sion of Radiation». To ecTb «ycuneHue cBeTa MOCPEICTBOM BBIHYXAECHHOTO U3-
aydeHus». YacTuupl cBeta (IPOTOHBI), BO30YKIEHHBIE TOKOM, U3JIy4alOT dHEp-
ruio B Gopme cBeTa. ITOT CBET COOMpPAETCs B My4OK, 00pa3ysi Ja3epHbIe JTy4H. 5]

Bce naszepsl coCcTOAT UX TPEX KOMIIOHEHTOB, JTO:
- BHEIIHMI UICTOYHUK HAKaYKU

- AKTUBHas J1a3epHas cpeaa

- OnTH4YecKuil pe3oHaTop.

HcTouHMK HaKavYKW HAIPaBJISCT BHEIIHIOI SHEPTHIO K Jla3epy. AKTUBHAS
Ja3epHas cpe/ia HaXOAUTCS BHYTPH Jlazepa. B 3aBUCIMOCTH OT KOHCTPYKIIUH aK-
TUBHAs JIa3epHas cpeia MOXKET COCTOATh n3 cMecu rasza (CO,-nmasep), KpUCcTauim-
yeckoro Tena (YAG-nazep) uim CTEKJIOBOJIOKHA (BOJIOKOHHBIN Jstazep). Korma
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DHEPTHUS OJACTCS B aKTHBHYIO JIA3EPHYIO CPEy Yepe3 CHCTEMY HaKa4KH, TO 3TO
BE/ICT K BBIJICIICHUIO DJHEPTUU B JOPME UBITYUCHHUS.

B nmanHOM mocoOum Oymer paccMoTpeH asepHbiii rpaBep Ha CO,, a
umenHo LaserPro Spirit LS40 (pucynok 2.1).

W .-
s
(i}\ \}\‘J_
%

e

Pucynok 2.1. JIazepHsblii rpasep.

XapaKTepUCTUKMU:

MourHocTs uznyvarens: 40Bt
Tun nznyvarens: Ornasueii CO2-Jlazep ¢ BBICOKOYaCTOTHOM HAKaYKOU

Tun oxmaxnaeHus wusinydarens: BosnymHoe, Temieparypa OKpyKarollen
cpeast 15°-30°C

Pa6ouas o0nacte: 740*460 Mmm

MakcumanbHbll pa3mep 3arpyxkaemoro matepuana: 800*570%176 mm (ipu
CKBO3HOU 3arpy3Ke Marepuaia)

I vy ey

Makc. CKOpoCTh ABUTATENEH 1,5 m/c
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[lepemernienue o ocu Z: ABTOMaTHYECKOE
Cucrema GpoKyCcHpPOBKHU: ABTOMaTUYECKas
Pazpemenue DPI: 200, 250, 300, 500, 600, 1000
O6bvem Oydepa namsitu: 32 Mb

4-X CTpOYHBINA JUCTIICH MOKAa3bIBACT UMS TEKYIIETO ¢aiina, odIriee Bpems pa-
0O0TBI, MOIIIHOCTh, CKOPOCTH, (haiiyibl (3arpykeHHbIe B Oydep maMsaTH) MEHIO
HACTPOUKHU M THATHOCTHKHU.

AN 4l 4 4N 4

2.2 [paBupoBKa U Bbipe3aHune n3odbpaxeHus
[{enn: n3yuuts padoty LaserPro Spirit L.S40.

3ajaum:

1. I'paBHpOBKa pa3IMYHBIX MATEPHATIOB Ha OCHOBE PACTPOBOTO H300pake-
HHUS.

2. JlazepHas pe3ka pa3IUYHBIX MaT€pPHUaIOB Ha OCHOBE BEKTOPHOTO U300-
paXkKeHus.

Ilocneoosamenvrocms 6bINOIHEHUS pa60mbl u pesyiomamol.

B xauectse [10 nna nanHOro rpaBépa UCHONIb3YeTCs rpaduuecKuii peaak-
Top Corel DRAW. BriGepem nzoOpaxeHue s TPAaBUPOBKH WM TOTOBUM €ro
HEIMOCPEACTBEHHO B nporpamme. g nmpuMepa HCIOIb3yeM NAHHBIM PUCYHOK
3Be3/Ibl (PUCYHOK 2.2a).

Jlnst paznuyHbix 11BeToB B popmare RGB M0kHO 3a/maBath pa3Hble mapa-
METpbI TPaBUPOBKU. B gaHHOM ciiydyae 4EPHBIM LIBETOM Pa3METHUM KOHTYp, IO
KOTOPOMY Matepuas OyJeT Mpope3aThCcsi HACKBO3b; KPAaCHBIM — JIMHUHM KOHTYypa
JUTSI TPABUPOBKH JIMHUM (0€3 3aJIMBKU); CHHUM U 3€JIEHBIM — TUHUU KOHTYpa JIJIs
T'PaBUPOBKH TIO TJIOMIAIH (C 3ATMBKOM) (pUCYHOK 2.2b).

Yo6eaumcs, 9To 11 BCEX KPACHBIX M YEPHBIX JIMHUM BEIOpaHa TOJIIIUHA JIH-
Hui «CBepxToHKUIA abpucy (pucyHok 2.3a). B mpoTuBHOM citydae 3Tu TuHUM OY-
YT BOCIIPUHUMATBHCS KaK KOHTYP JUIsl TPaBUPOBKU IO IUIomaau. Teneps ais cu-
HUX U 3€JEHBIX 00J1acTel BHIOEPEM COOTBETCTBYIOUINN 1IBET 3aJIMBKHU (PUCYHOK
2.3b), a B TonuHe adpuca ykaxkem 3Hauenue «Het» (pucynok 2.3c).

ITepenecém Halll pUCYHOK B JIEBBIM BEPXHUU YIOJI C HEKOTOPBIM OTCTYIIOM
oT kpaéB (pucyHok 2.4a). Teneps nepeitném k HacTporike nevatu: daitnn/ [leuats.
[TosiBUTCSl OKHO KaK Ha pUCYHKe 2.4b.
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a b

Pucynok 2.2. M300paxenne 3Be3/1b1 151 TPaBUPOBKH (a) U pa3meTka mBeToM (b).

A =7 * ~7 solcTsa = . NE I
e = = : xCe ofl;"x 5 (il e
o g B & B’ :
: . — =N A tfoBE VR o ciE
”Cltpﬂonmilﬁp'm' L ) 1 Abpmc a
>—‘7mmaﬁpv(a o . =N E - g 8| Her v MRAMe. v E
| 3azams Tonupsey 26pwca ann obvexta 768 o é 05 ————
3 i : —v
A so T ERE e = A 5 :FeEF B
8 255 = B H
254 |
. 0000FF i <
- [ g ; I
. E
a b c
Pucynok 2.3. Tonmuna nunuii (a), 3anuBka obnacreit (b) u coBmecTHas
HacTpoiika (c).
Dain  [Opasxa Bwa Maxer Ofwext  3pdextni  PacTposwie waoGpaxenns Peare
Ffo-asa L B | [ [ grjfa || T T e N
e e R el ——— 8
Y A Kompascdr  kompas-1_rezrv.cdr Croms Topard s
[} 50 3 ; ® i Sanseron Devars s gaidn
# r::’:::,a Aov e Norimre ::: 00 conmit 1
Q‘ 8 /_//——"_\-\ ey CTpames _Jj ‘u_l _}_’J
. / { \
+ - / »/\\ Mesran sae pacrposce mclpaxemme: [r—p——_
,.l, %&) o Crwnn mevarwe  ConelDRAW (cranaapt) et Cogpamts con
: L\ A
D’ < \\ \ // Dpecuorp -« Nean Oraeema Copa
o N 2 P
ﬂ‘ a \__/’

b
a

Pucynok 2.4. Hactpoiika oTcTynoB (a) u 6a30BbIx napameTpoB nedatu (b).
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Haxumaem Ha kHOmnky «HacTpoiika» u mepexoaum K OkHY «CBoiicTBa
SpiritLS» (pucynok 2.5a). B nepBoii Bkiagke «Options» Beidoepem «Manual Color
Fill». OtoT pesxkum 00603HAYAET, YTO KaKIBIN I[BET OYJIET BOCIIPUHUMATHCS KaK
OTIIETBHBIN 37IeMeHT. B¢é ocTanpHOE ocTaBisieM 0e3 n3meHeHuil. [lepexoanm Bo
BTOpYIO BKIIAJKy «Pen» (pucynok 2.5b). PacemoTpum nmoapoOHee 3T HaCTPOMKH.

Brisoa ire

g CeoiicTsa: SpiritlLS E @ Cooficrea SpintlS e
[ Options | Pen : Advanced | Paper | Language | Optora | Pen | Advanced | Faper | Language | Raster
Mode Setting File Function Ferlo Colr  Speed  Fows FFl  Racer  Wictor Ai AF  Defocus
Black & White 5
] l Sare ] 3 = syl 0 40 YES  YES  ND WO OO
8 Manual Lokr ik ( Load ] 3 [l W0 S M0 VES YES ND WO 00
D Mode = ' C1 =a 50 40 YES YES ND WO 00
M [ Oiiginal ] s P Wm0 S 40 YES VES NO WO 00 B
D [ Save To Default j ] B s L an ] TES ND WO g
[ D mo 5 &0 YES YES HO L] [11x]
DPI: (500 - ( Delete ] g [ o B 40 YES  YES MO WO 00
I 9 [ W0 W 40 YES YES ND WO 00
Histon/Elle 0 [J W0 8 40 YES YES MDD MO OO
& Miror [forkast Spi - 1 MO W 40 YES YES ND WO 0O
! forkostont 12 S0 50 40 YES  YES  ND WO 00
Trivait | tarasovtrafaret. Spi =
- | tarasovearton15.5pi Spend |2 tl 1@ 7 Rster
v . | org_3.5pi — £
" Print Immediately | lavasuvcarlon.Spi Powast: ¢ L1 1) ¥ ¥clor
Smat ACT | tarasovorgB.Spi v i U td : :
G Fous
Do E ]
\ OK Ommena :TK il v
a b

Pucynok 2.5. Bkiaaka Options (a) u Pen(b).

Kaxxnomy 11BeTy B CO3j7aHHOM U300pak€HUN MOYKHO TTPUCBOUTH COOCTBEH-
HbIC 3HAYEHHUSI MOIIHOCTH M CKOPOCTH. BCEro MOXHO MCHONb30BaTh 16 Takux
npoduneit. CocTtaB KaXJ0To I[BETa MOKHO BapbUPOBATH, U3MEHSISI COOTHOIIICHUE
Kpacnoro, 3enenoro u Cunero. Ecnu miis kakoro-iu0o 1peTa 3Hau€HUsi CKOpo-
CTH WJIM MOIIHOCTH paBHBI 0, TO 3Ta 1BETOBask 00JIACTh WM BEKTOPHAS JIMHUS
BBIBOAUTHCS HE OynyT. Eciin B M300pakeHMM HMCMOJB3YeT HECKOJBKO IIBETOB
(HampuMep, YepHBIN KOHTYP U 3alI0JIHEHUE KPACHBIM U CUHUM LIBETOM ), TO Apaii-
Bep Spirit Oy/eT UCMOIb30BaTh PA3IMYHYI0 CKOPOCTh M MOIIHOCTH Jla3epa IS
KaXXJI0TO 1IBETA.

Speed. /Inanazon ckopoctu — ot 0,1 — 100%. 100% ckopocTH SKBHBa-
JeHTHO 1,5 MeTpam B ceKyH1y; cKopocTh Ha 10 % sxBuBaneHTHO 15 canTUMETpam
B cekyHAay. [Ipu o0paboTke KpUBBIX JTUHUH Jlazep pabOTaeT MeJIeHHEe, YeM Ha
NpsSMBIX JUHUAX. Yem OoJibllie TOJIIMHA 3arOTOBKH, TEM MEJICHHEEe J0JKHA
OBITH CKOpOCTh. Hanpumep, /ist paHepsl TOIMMHON 3 MM PEKOMEHIyeTCs CKO-
pocthb 1, a gt panepsr 4 MM — ckopocTh 0,7. 3aroTOBKU OOJIBIION TOJIIIUHEI
Jydllie Mpope3aTh MyTeM MOBTOPHOIO 3aIlyCKa ITUKJIa PE3KHU.

Power. MoiiHocTs. /Inamna3on MoniHocTu Takoi ke, oT 0.1 mo 100%. Ila-
paMeTphl «CKOPOCThY» U «MOIIIHOCTHY BIMSIIOT HAa TNIYOMHY PE3KH U TPABUPOBKH
MaTepuaia. Beicokasi MOIITHOCTh M HU3KAsk CKOPOCTH JICNIA0T TPABUPOBKY Oosee
rI1yOOKOH.
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Vector. B 3ToM pexxrMe kapeTka j1azepa ABUKETCS HEMPEPBIBHO BIOJIb JIH-
HUU KOHTYpA.

Raster. B aTom pexxume kapeTka jlazepa JBHKETCS Hamoo0ue rnevyaTaro-
LIEH TOJIOBKU CTPYWHOT'O IPUHTEPA.

Air. OyHKIMS BKIIIOYAET MOTOK BO3/1yXa, KOTOPBIM COMBAET Ijams OT Jia-
3epa C Balllel 3arOTOBKU U 3aIUIIAET ONITUYECKUE DJIEMEHTBI OT OCEIaHus AbIMa
B IIPOLIECCE MEYATH.

C noMOLIBI0 3TUX HACTPOEK MOXKHO CO3aBaTh I'PaBUPOBKY C HECKOJIBKUMU
YPOBHSIMU U DPA3JIMYHBIMU OTTEHKaMHU «BBDK)KEHHOrO» marepuana. [[is toro
4yTOOBI 0J1I00paTh HYXHBIE€ HACTPONUKHM CTOUT B3IJIIHYTh Ha 00pasel], KOTOPHIii
IpeJICTaBJICH Ha pUcyHKe Hike. OpuruHain oopasia, MO>KHO HAWTHU PsJIOM ¢ Tpa-
BEPOM (PUCYHOK 2.6).

e ——

Pucynok 2.6. O6pazern ¢ pa3In4HbIMU HACTPOMKAMU PEXUMOB IPaBUPOBKU Ha
(banepe.

Teneps pacCMOTPUM HACTPOMKM JJIsl HAILIETO PUCYHKA. B HEM Mcnonb30-
BAHO YETHIPE PA3JTUYHBIX 1IBETA: YEPHBIN, KPACHBIN, 3€IEHBIN U CUHUN. YEPHBIM
Y KpPACHBIM BBITMOJHEHBI JIMHUM 0€3 3aMuBKU. J[Ji1 HUX MBI BbIOMpaeM (yHKIIUIO
Vector 1 COOTBETCTBYIOIIHE CKOPOCTH. (PUCYHOK 2.7). 3eIEHBIM U CHHUM BBITIOJ-
HEHBbI 00JIACTH C 3aJIUBKOM (MBI YK€ yOpajau KOHTYPHBIE JUHUU BOKPYT ATUX 00-
nacteit). Jlns Hux BbIOMpaeTcs (yHKIus Raster u pazHble CKOPOCTH (PUCYHOK

2.8). Bo Bcex ciyuasx BkItouaeM (DyHKIHIO Air ¥ cTaBUM MOJ3yHOK Power Ha
100 (pucynku 2.7 u 2.8).
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7 N ~ — v
o2 Csoiicrsa: SpiritLS [ 9 Cooficrsa: SpiritLS 33—
[Options | Pen | Advanced | Paper [ Language | [Options | Pen | Advanced | Paper [ Language
PenMNo. Color Speed Power PPl Raster Vector Air AF  Defocus PenNo. Color  Speed Power PPI Raster  Vector Air AF  Defocus

1 [] o4 100 1448 NO S YES NO 00 1 [ X 100 1448 NO  YES YES NO 00 R

2 [ 100 138 NO  YES YES NO 00 (2 [] 200 YEST  AES

3 00 100 400  YES  NO YES NO 00 3 300 100 400  YES  NO  YES NO 00

4 ] 500 50 400 NO NO NO MO 00 4 (] 50 400 NO NO NO  NOD 00 |

5 B 00 100 1302 NO YES YES NO 0.0 = 5 B 300 100 1302 NO YES YES NO 00 =|

3 W 50 50 400 NOD NO  NO  NO 00 6 [ 50 400 ND NO  NO  NO 00

7 = 500 50 400 ND NO  NO NO 00 7 O 500 50 400 NO NO  NO  NO 00

8 O 500 50 400 NO NO  NO  NO 00 8 = 500 50 400 ND NO  NO  NO 00

L] ] so0 50 400 ND NO  NO  NO 00 El ] 500 50 400 NO NO NO NOD 00

0 [ so0 50 400 NO NO  NO NO 00 0[] 500 50 400 NO NO  NO NO 00

1 500 50 400 NO NO  NO NO 00 1 B 500 50 400 NO NO  NO NO 00

12 1 500 50 400 NO NO NO  NO 00 3 12 1 500 50 400 ND NO NO  NO 00 >
Speed: ||| | v 04 [ Raster Speed: ¢ » 200 "I Raster

Power. ¢ b0 7] Vector Power. ¢ » 100 é ! Xecm'

(@] &ir -
PP B b 14 [ Aute Focus PPt S | 1385 | Auta Facus
Defocus ¢ 00 | mm Defocus Defocus ¢ 00 mm Defocus
!
Fre—
\

Pucynok 2.7. Hactpoiiku nist ué€pHoro (a) u kpacHoro (b) mBera.

# Csoitcrea: SpiritLS ‘ﬂ mn Csoiicrsa: SpiritlS ﬂ
[ Options | Pen ‘Adv;cé& | Paper | Language | Options | Pen | Advanced | Paper ] Languagei
PenNo. Color Speed  Power PPl Raster Vector Air AF  Defocus Pen No. F°|°’> $peed POW%’ : PP' ) Raster V?f“ﬂ’ Air AF D?’OCUS
[ [ I 100 1302 NO YES YES NO 00 2 1 | o 100 1302 NO  YES  YES NO 00 -
2 [ AL 100 1001 NO YES YES NO 00 2 [ 0 100 1001 NO - YES  YES NO 00
Emm TS 3 [ B0 100 400 YES NO  YES NO 0D
4 [] B0 5 400 NO NO NO NO 00 Ml 00 0w, MO MO NO _NO .00 )
5 Qll 250 10 400 YES NO YES NO 00 = Lo [=] MES 3
¢ @ 50 i %o fa NB ae G & [ 500 B0 400 NO NO NO NO 00
7 [ S0 S0 400 NO  ND NO ND 0D 7 I X0 0 a0 N0 Mo Mg NDoog
8 [ S0 S0 400 NO ND NO ND 0D . % O O
9 [ 500 At MO HO GO ONGL O W [] S0 5 400 NO NO NO NO 00
10 50.0 50 400 NO  NO  NO  NO 00 i B % %5 fe e G fo Bh
" 500 50 400 NO NO NO NO 00 12 1 500 50 400  NO  NO  NO NO 00 v
12 [Tl 500 50 400 NO NO NO NO 00 T = =
— Speed: ¢ » 250 [¥] Raster
Speed: < + 350 || Raster =
[ Vector Power. ¢ + 100 [; = V.eclor
Power. < bo100 ot 7 - V] &ir
o = ] i PP 400 B Auto Focss
PPI: | Auto Focus vassii B » (D0 mm Defocus
Defocus ¢ v |00 mm Defocus

Pucynok 2.8. HacTpoiiku s 3enenoro (a) u cusero (b) mpera.

[lepexoaum B TpeThio BKIaAKy «Advancedy». B «Position mode» ycranas-
JMBaeM rajiouky Ha “Relative” — rpaBupoBKa HaYHETCS C TOTO MECTa, HA KOTOPOM
yCTaHOBJIEHA KapeTKa M MOCJe 3aBEPILEHUsI PE3KH BEPHETCS HAa TO K€ MECTO.
«Center» — BBIINOJIHEHUE TPABUPOBKHU HAUHETCS C LIEHTpa N300paxeHus (B 3TOM
cllydyae, HY)KHO TEpPEIBHUHYTh KapeTKy IMOJaJbIle OT Kpas 3aroTOBKH, YTOOBI
n300pakeHre MOMECTIIIOCH). B cirydae BriOopa neyatu u3 nosuiuu «Home» rpa-
BUPOBKA HAYHETCS C BEPXHETO JICBOTO yIiia pabodero moss (pucyHok 2.9). B uer-
BEpTOI BKiIaske «Paper» yctanaBnubaem rajnouky “Extend”, a “Paper size” no X:
740 mm, no Y: 460 mm, 4TO COOTBETCTBYET paboueil o0sacTu jlazepa MoIeIu
Spirit LS40 (pucynox 2.10).

[Tocne atoro nHaxumaeM «OK» u nepexogum B «OkHO nedatu». [Ipexne
4yeM OTHPAaBIATH (ailyl Ha IevaTh HYKHO MOATOTOBUTH I'PaBEpP K padoTe.
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[Ootons [ Pen_| Pévarced [Faper | angusge]

Scaling Border
X g ] '/ 071000 [7] Use Border
v« Y 0/1000 Horizontal Margin: | 10.00 mm
Position Mode Vertical Margin: | 10.00 mm
Home
Without Home Wector Function
@ Relative Normal
- Center SmartCenter All Raster
2 ) ) Inside out cutting
Lo The St Pt @ Cutting path optimization
- |0.00
g & Cluster
y: |0.00 mm ] Use Cluster
: 10.00
Image Output Direction Distance mm
@ Top To Bottom Enhanced Vector Mode
Bottom To Top [ Enhanced Vector
Drilling :
|| True Image
Time: < bo2500 ms

Pucynok 2.9. Hactpoiiku «Advancedy.

IMoaroroBka Kk padore U padouuii HUKJ rpaBépa.

Bnayane Hy>XHO TPOBEPUTH BKIIIOYEHA JIM BBHITSIKKA. ECIM HET, TO HY>KHO
BKJIIOUUTH €€. Takxke He0OX0UMMO BKIIOUUTh CaM TPaBEp.

VYcranaBnuBaeM 3arotoBky (Marepuai (anepa TONIUHON 4 MM) Ha pado-
YEM CTOJIE B JIEBOM BEPXHEM YIIIY.

Teneps npoeném aBrodokycupoBky. [lepenBuraem KapeTky B LIEHTp 3a-
TOTOBKH, BCTABJISIEM JAaTYMK aBTOGOKyca B KapeTKy W Ha)KMMaeM Ha JIUCIIIee
«Auto Focusy.

Jlanee CHUMUTE AATYUK U MOJIOKUTE €r0 HAa MECTO. 3aKPOUTE KPBIIIKY Ipa-
Bépa u HaxmuTe «Ileuats» B okHe neuatu Corel DRAW. Ha nucniee nasepa Bbl-
oupaem HyxHbIM (aiin (knonku F1 u F2). [lns 3anmycka jnazepa Hy»KHO Ha)aTb
kHONKY «START/STOP» (pucynok 2.11a).

IIpumeuanue. Eciin HEoOX0AMMO MPUOCTAHOBUTH PE3KY (C MOCIEIYIO-
IIUM €€ TIPOJIOJDKEHUEM ) UCITIOJIb3yeM KHOMIKY «Pause». B pexxume may3sl Bbl MO-
YKE€Te U3MEHUTh 3aJIaHHBIC paHee MapaMeTphl CKOPOCTH U MOIITHOCTH PabOTHI Jia-
3epa. [anee, naxxaB F1 (“Resume”), BbI MOKeTe MPOJOJDKUATH paboTy Jiazepa ¢
TOTO MECTa, Ha KOTOPOM OH ObUI MpUOCTaHOBIEH. [[1s1 mpekpamenus padbodero
uukia ucnonb3dyerca kHonka “STOP”. U npu gansHelimeM Haxatuu «STARTY,
Bamr ¢aiin OyneT BBIMOTHATHCS ¢ HYJIA (C Hayaia MporpaMMBl).

[Tocne okoHUaHUs pabOYEro IUKIIA OTKPHIBAEM KPBIIIKY U U3BJIEKAEM TO-
TOBOE m3jaenue (pucyHok 2.11b). Y mansem u3 pabodeit 30HbI OCTATKU MaTepHaIa.

Heo6xoammo nmoHuMaTh, 4TO €CJIM BbI XOTUTE pab0TaTh C APYTHM MaTepH-
ajyioM (Hampumep, C OPTCTEKJIOM), TO HACTPOUKH JJIsl PE3KU M TPaBUPOBKU MPH-
NETCS MO100paTh SKCIEPUMEHTAIILHO.
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@ Csoitcrsa: SpinitlS
e —

| Options | Pen | Advanced | Paper | Language
Paper Size Unit
X: mm © Metric (mm]
\: 460.00 mm ) Imperial (inch)
Rotary Parameter Image Tuning
Offset: EW i 0
— ‘ D
Extend

Pucynok 2.10. Hactpotiku «Paper».

b
a

Pucynok 2.11. 3amyck niporiecca (a) u pe3ysbTarsl U3rotopiienus (b).
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NMABA 3
TPEXMEPHOE CKAHUPOBAHUE

[lesib: M3YyUYUTh METOMBI CKaHMpoOBaHUE Mpu nomonu 3D-ckanepa Artec
Eva

3ajauu:
1. OtckanupoBaTh BEIOpaHHBIN 00BEKT pH oMo Artec Eva

2. O6paboTtaTh OTCKaHUPOBAHHBIN O0BEKT B porpamme Artec Studio

Ilocreoosamenvrocms 8bINOIHEHUS pa60mbl J

B kauectBe 0oOBeKkTa ckaHMpoBaHUs Obula BblOpaHa “‘/Ipenb” (pHCYHOK
3.1a) s ckanupoBaHus 00bekTa uenoiabzyercs 3D-ckanep Artec Eva (pucyHok
3.1b). [6]

a b
Pucynok 3.1. O6bexT 115 ckanupoBanus “/Ipens” (a) u 3D-ckanep Artec
Eva (b).

[TonkmrounTe ckaHep ajsg Hadana paboTel. [ns storo BctaBbTe USB-
kabenp B USB-nopt Baiiero KkoMmproTepa, a 3aTeM CUJIOBOM Kabellb B PO3ETKY.
[TonxiroueHue npoBoJoB K 3D-ckaHepy mokazaHo Ha pucyHke 3.2. CBeToauo -
HBII MHJIUKATOP Ha Kopiyce ckaHepa Artec EVA Ha KOpOTKOe BpeMsi 3arOpuTcs
CUHUM LIBETOM, CUTHAJIM3UPYS O TOM, UTO YCTPOMCTBO 3arpysKaercsl.
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a b
Pucynoxk 3.2. Ilogximrouenne nmpoBoaoB k 3D-ckanepy Artec Eva.

B 1ensax a3xoHOMHH pecypcoB KOMITbIOTEPA Ha BpeMs CKAHUPOBAHUSI PEKO-
MEH/TyeTCsI 3aKphIBATh APYTHE PECYPCOEMKHUE MPUITIOKEHHUS.
JInsi Hayana CKaHUpPOBAaHUS HEOOXOJMMO OTKPBITH Mporpammy Artec
Studio, BeIOpaTh pexuM «CbeMKa» Ha OOKOBOM MaHe u (pUCYHOK 3.3).
B oTkprIBIIEHCS TTAHETIN MOXKHO:
® BBIOPATH METO]] TO3UITMOHUPOBAHUS JIJISI TEKYIIEH CECCHM.
® 33/1aTh I'PaHUILIbI paboyeli 30Hbl B MIJUTUMETPAX (IJIOCKOCTH OTCEUe-
HUS)
® YCTAaHOBUTH YyBCTBUTEIHHOCTH. [Ipy HOpMAIbHBIX 3HAYCHUSIX UYB-
CTBUTEIBHOCTH JOCTUTAETCS MAaKCHUMalbHas TOYHOCTh, HO BO3-
MOKHBI TTPOOJIEMBI CO ChEMKOM MOBEPXHOCTEN C MaJIbIM KO3 DHUIIN-
€HTOM OTpaKeHWs. BhICOKME 3HaUYCHHsI YyBCTBUTEIHHOCTH TO3BO-
JSAOT CHAMAaTh IIUPOKHAN JHANa30H MOBEPXHOCTEW NAaXe ¢ HU3KOU
OTpaXkarolel CrIoCOOHOCTHIO, HO C YBEIIMYCHUEM IITYMOB M CHIKEH-
HOW TOYHOCTBIO.
® 3MEHUTH CKOPOCTh ChEMKH (KOJMYECTBO KaJpOB B CEKYHIY) — pe-
KOMEH/TyeMbI€ 3HAYEHUS MIPU TJIABHOM JBUKEHUU CKaHEpa JiexkaT B
nuaria3oHe 7-15 kaJipoB B CEKyHAY.
® YCTAaHOBUTH WU CHATH (hJIAXKOK HE CHUMATh TEKCTYPY YTOOBI COOT-
BETCTBEHHO BBIKJIIFOYUTh WJIU BKJIIOYUTH CHEMKY TEKCTYpPhI (PEKO-
MEHJIyeM CHSTh JaHHBIN (DIIaXKOK).

Jlnist 3amycka cheMKH Haxkmute 100 kHonky Ilpeanpocmortp, mbo kina-

Buity F7 Ha xnaBuartype, 11060 KHOIIKY I> 4a KOpILyCe CKaHepa.

I'eomerpus + TekcTypa — CTaHAAPTHBIN PEKUM CKAHUPOBAHUSI, TTOJIXO-
TS 1711 OOJIBIIMHCTBA CITYy4YaeB.

Pexxum ['eometpus xopormio paboTaeT Ha HU3KONPOU3BOJUTEIBHBIX KOM-
NbIOTEPAX.
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3anucano nosepxnocreit 77

Haxxmure lMpeanpocmorp, 4robel HauaTsL cLemxy

fpeanpocmorp

Meroa nosuumMoHHpOEaHs

© leomerpun + Texcrypa
leomerpun
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HopmansHas 3KCTpEMancHan
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BoikniounTs BCNBILWIKY

3aaepKKa NEPes HAYANOM 2aNUCH:
0 5 cexynapt

Coxpanam KONMIO CKaHAa H3 AVCK

a b
Pucynok 3.3. Ilanens HacCTpOEK ChbEMKH.

Ucnonb3ys pexkum Ckiieilka B pealbHOM BPEMEHU MOXHO MOJYYUTh MO-
JieNb cpa3y MocIie 3aBeplleHus: CKaHUpoBaHUsl. UTOOBI akTUBUPOBATH TAHHBIN pe-
xuM Haxkmute CrTom, a 3aTeéM YCTAaHOBUTE COOTBETCTBYIOLIMU (IaKOK M
Haxmute [Ipeanmpocmortp.

OTtckanupyiTe 00bEKT CO BCEX CTOPOH 32 OJIMH CEaHC, €CJIM 3TO BO3MOXKHO,
IUIABHO TepeMentasi CKaHep BOKPYr oObekTa. Bo3MmoxeH eiie Apyroi crocoo,
M0/Ipa3yMEBalOIINI BpallleHue caMOTro 00beKTa BOKPYT CBOEU OCH U MepeMele-
HUS CKaHepa B BEPTUKAIBHOU MJIOCKOCTH.

Bo Bpemst ckanupoBaHusi oOparaiite 60JbIIe BHUMaHUS Ha W300paKeHue
00BEKTa Ha PKpaHe, YeM Ha peaTbHbIM OOBEKT.

Ecnu cnpimen 3ymmep u MOSBISIETCST KpacHOE cooOiieHrne 00 omnmoke,
IJJABHO HAMPABHTE CKAHEP Ha YK€ OTCKAHUPOBAHHBIN ydyacTok. CylllecTByeT He-
CKOJIBKO TIPUYMH TOSIBICHUS OMMOKN <KOTCIeKMBaHWE TPACKTOPUHU TIpe-
pBaHO>>:

® CKaHUPYEMbIIl 00BEKT HAXOUTCS 3a IpeieaMu dKCro3unuu (pado-
yas 30Ha ckanepa ot 40 1o 100 cm oT oOBekTa)
® CKaHep JBUXKETCS CIUIIKOM OBICTPO

Kak Tosbko BBl 3aKoHYMTE, HAXKMUTE MeHI0O Daiia u Beioepute Coxpa-

HHUTH NMPOEKT.
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3aBepiIvB CKAaHUPOBAHUE O0OBEKTA CO BCEX HY)KHBIX PAKypCOB M TOJyYHB
JIOCTAaTOYHOE KOJUYECTBO JAHHBIX, MOKHO TIPUCTYIIATh K co3manuto 3D-Moaeny.
[Tocne ckanmpoBanus Obu1a moiydeHa 3D-momens (pucynok 3.4a), B mo-
JYy4E€HHON MOJIETTH MOTYT BCTPEUaThCs Psl AHEKTOB:
HEIPaBUJILHOE PACIIONIOKEHUE OCEH KOOPIMHAT;
HaJU4HE JIUITHUX 3JIEMEHTOB, MOTABIINX B MOJIE CKaHEPA;
HaJM4HE JTBIPOK U HEPOBHBIX TPAHUIT,
myMHble 06s1acty Ha 3D-Moenu.

Pazmectm mMozenp Ha KOOpAMHATHBIX IUIOCKOCTAX. JUJIsL 3TOro MCIoJib-
3yeM MHCTpYMeHT [lo3nnmonuposanue.

OtkpoiiTe nanenb PegakTop ¢ moMoub0 0JTHOMMEHHON KHOITKU OOKOBOM
MaHeIM UHCTPYMEHTOB M HAKMUTE MO0 Ha TOH ke MmaHenu KHonky [lo3uiinonu-
pOBaHHBIE, MO0 Kropsauyr0>> Kiapuiiry P.

Br16epuTe KOOpAMHATHYO MJIOCKOCTh, HA KOTOPOM BBl XOTUTE Pa3MECTUTh
3D-mogaenb ( XOY wmm YOZ nim Z0X).

OtmetbTe ¢ moMonibto JIKM kak MUHUMYM TpH TOYKH Ha MOBEPXHOCTH
MOJENH, U IJIOCKOCTh, IIPOXOALIAs Yepe3 LEHTP HTOr0 MHOXECTBA TOYEK, I10-
CTPOUTCS aBTOMaTU4YeCKH (PUCYHOK 3.4b).

4308 | S0 e paoknyere S W | oces

Pucynok 3.4. Mozenb nociie TpexMepHOro CKaHUpOBaHU (a) U ee Mo3u-
IIMOHUPOBAHKE B II100aIbHOM cructeme koopauHat (b).
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Y panum IUITHUE 3JIEMEHTHI, IOMAaBIIKE B MOJie ckaHepa. [ aToro Heob-
XOJIMMO U3MEHUTD BUJ 00BEKTA U3 MEPCIIEKTUBHOW B OPTOTOHAIBHYIO MTPOCKITHIO
(Bun/OpToronanbHast mpoeKIys), Kak MTOKa3aHo Ha PUCYHKe 3.5.

@i Mpaeee | Brg Omne Ciigiees

Mreaagpan nensm
FAnri PrapimRas may,

o | Oices e e

¥ || Cemresataana
Teuea stnnza

| g 20 nann
Laa

T1rpemesmarnn npaee
| procomans-ae rposan

Dralpase=HE HQWARER LCVERIE
T EE=HE T i B B A

Chri-Gaitd

Pucynok 3.5. OpTroronaiibHasi NpOeKUUs MOJEIIH.
Hanee um3mensieM Touky o63opa monenu (Bum/Touka o63opa/llpsmo),
M300paKeHO Ha pUCYHKeE 3.6.
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Pucynok 3.6. Touka 0630pa moaenu — [Ipsimo.
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C nmomo1ip0 HHCTpYMEHTA «JIacTuK», BeIEIsIEM IPAMOYTOJIbHYIO 007IaCTh
U yJauseM JUIIHUE 3JIEMEHTHI, TeM camMbiM (HOPMUPYS POBHYIO MOBEPXHOCTD
Hamiel monenu (pucyHok 3.7a). B urore momydyaeM oOBEKT, M300paKEHHBIN Ha
pucyske 3.7b.

(.

CTRLS G170 Moo M 1056 M 110 APOC 13
Mo

I 0 Sty (1o Urepiny
b T o A e

a - b
Pucynok 3.7. Moaens ¢ muntauMu obsactsamu (a) u ux ynanerue (b).

[Tpu oMot OubTpa MENKUX 00BEKTOB MOXKHO 3(P(HEKTHBHO yIAIATh
HEHY)XHBbIC OOBEKTHI, UCIIOJIB3YSl AITrOpUTM (UIBTPAIIUU TI0 pa3Mepy OO0BEKTa
(pucyHoxk 3.8).

B Pa6oueii 00acTH BBIICTUTE TOJBKO PEIAKTHPYEMYIO MOJEIh M OT-
kpoiite nmanenb Komanaswl. 1 Toro, 9T0ObI 3aITyCTUTh aITOPUTM (DUITBTPALINH,
HakmuTe KHONKY IIpuMeHuTs Ha 3akiagke @UabTP MeJaKUX 00bekToB. [Tpu

Ha)KaTHHU Ha CTPEJIKE PAJOM C KHOIKOM OTKpPBIBAETCS 3aK/ajKa HaCTPOEK all-
roput™Ma. Ha 7T0i1 3aKiake MOKHO BBIOpaTh OJMH U3 IBYX PEKUMOB paOOTHI ajl-
roput™Ma (mapametp mode):
e mode — npu BEIOOPE U3 BBINMAAAIOIETO MEHIO BapuaHTa leave biggest
objects v3 clieHbI OyAYT yAQJICHBI BCE OOBEKTHI KPOME caMoro 00JIb-
II0TO; pU BbIOOpE BapuaHTa filter by threshold 6ynyT ynaneHbl 00b-
€KThI, YUCJIO TTOJIMTOHOB B KOTOPBIX HIKE YHCIIA, yKa3aHHOTO B Ta-
pamertpe threshold.
e threshold — noporosoe 3Hauenune GuapTpa, paBHOE KOJIUYECTBY I10O-
JUTOHOB W UCIIOJIb3yeMOE B Cllydae BhIOOpa pexkuma padoThl filter
by threshold.
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a b
Pucynok 3.8. Monens 10 yaneHust MeIkux 00bekToB (a) u mocie (b).

WNHorga moBepXHOCTh CKaHUPYEMOro 00beKTa, ero (opmMa WM YCIOBUS
CBhEMKH HE MO3BOJISIOT 10CTATOYHO XOPOIIO OTCKAaHUPOBATh BCE JETANIU, TaK YTO
Ha MOJIEJIH, MOJYYEHHON B pe3ysbTaTe CKIEUKH, OCTAIOTCS JbIPbI, COOTBETCTBY-
IOLIMEe TeM 00JIacTAM pealbHOr0 00BEKTa, KOTOpPhIE HE MONAIU B MOJE 3PEHUS
ckaHepa. [[ns Takux ciaydaeB B Artec Studio npexycMOTpeH HHCTPYMEHT, MO3-
BOJITIOIIUN UHTEPIIOJIMPOBATH TOBEPXHOCTH B TIOJJOOHBIX 00JIaCTAX.

Jl5is Toro, 4ToObl HAYaTh aHAJIM3 U UCIIPABICHUE MOJIENH, BBIICIUTE €€ U
HaxxMuTe Ha KHONKY Kpasi 00koBoii manesn. OTKpbIBIIAsCS MaHENIb COCTOUT U3
nByx Bknanok: Kpas u JIbIpKH, B KaKJI0M U3 KOTOPBIX ITPEACTABIIEH CIIMCOK 3a-
MKHYTBIX TpaHUI], OOHApyKCHHbIX Ha MOBEPXHOCTH, OTCOPTHPOBAHHBIN IIO
mmHe. Pabota B 00enx BKIIaAKaX OCYIIECTBISICTCS WACHTHYHBIM 00pazoM. [Ipu
BBIJIEJICHUM 3JIEMEHTA CIHMCKAa COOTBETCTBYIOIAs TpaHUIlA IMOJICBEYUBAETCS B
okue 3D Buma. Ecnu B manenu BeiOpana omnius [lepeMenmiats kamepy K Bbljie-
JIEHHOMY 3JIEMEHTY, TO MOJIeJIb aBTOMAaTUYECKH PAa3BEPHETCS TaKUM 00pa3oM,
4yTOOBI BRIOpaHHAs TpaHula Oblia BUaHA B okHe 3D Bupaa. [lo ymonuanuto, npu
NEPEKIIIOUEHUU MEX Ay TPaHUIIaMU KaMepa IJIaBHO MepeMeIaeTcsi OT OJIHOM rpa-
HULBI K IPYTOH.

B cnyuae, ecnu paccmaTpuBaemasi MOZENb UMEET CIMIIKOM OOJIBLION pa3-
Mep, TaHHOE NIEPEMELIEHUE MOKET 3aHUMaTh MHOTO BpeMeHHU. J{11s1 ObICTpOro Ie-
PEKITIOYEHHSI HEOOXOAMMO BBIKJIIOUUTH OO AHUMHPOBaTh kKamepy. [lonb30-
BaTeNb JJOJKEH BBIOPATH T€ TPAHULIb], KOTOPBIE HYKJAIOTCS B UCIIPABIICHUH, 10~
CTaBUB BO3JI€ UX HOMEPA rajlouky. Takue rpaHuLibl Oy1yT [TOJACBEUEHBI LIBETOM B
okne 3D Buna (pucyHok 3.9a). Jyist BbIACICHUS/CHIATHS BBIJICTIEHUS CO BCEX I'pa-
HUI] Ha [IAHEJIU NPEAYCMOTPEHBI KHONIKU BbiaeauTs Bece 1 CHATH BblIeJICHHUE.
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Takke, rpaHULBI MOXXKHO BBIAEISTh HEIOCPEACTBEHHO HA MOBEPXHOCTH. s
3TOTO HY)KHO Pa3BEPHYTh MOJENIb TaKUM 00pa3oM, 4TOObI HHTEPECYIOas rpa-
HHUIIA OKa3ajlach BUANMON B okHe 3D Buma. Ilocie »Toro ee MOXKHO BBIJIEINUTH
HaxkatueM JIKM. TlonyuuBmmiics pe3yiabTar 00pabOTKH Bbl MOKET BHJETH Ha
pucyske 3.9b.

Ha Bxnanke JIbIpKH y Bac €CTb BO3MOKHOCTB 3aITyCTUTh aBTOMaTHYECKOE
CIUI&KMBAHME JIBIPOK IIOCIIE MX 3allOJIHEHMS, A1 3TOr0 JOCTATOYHO IOCTAaBHUTH
rajioyuky B onuuy CriakuBaTh AbIPKH mocje 3anoaHeHusi. Ha Bxitanke Kpas
MHTEHCUBHOCTD CIVIAKMBAHUSA I'DAHMI] HACTpaWBaeTcs NOJ3YHKOM WMHTeHCHB-
HOCTb.

AJNTOpPUTM CTJIaKMBAaHUS MO3BOJSET CIVIAAUTh IIyMHBIE oOnactu Ha 3D-
monenu. B mpunoxkennn Artec Studio cymiecTByeT ABa UHCTPYMEHTA: aBTOMATH-
YEeCKOe CTIIaKHBaHUE BCEH MOJIENIN M PYYHOE CTIaKMBAaHUE OTACIBHBIX 00acTei
KHCTOYKOMN

Pucynok 3.9. Monens 10 3akpeiTus as1p (a) u ocie (b).

J11s TOrO, 4TOOBI BOCHOJIB30BATHCS PYYHBIM HHCTpYyMEHTOM CriiakKuBaro-
asi KUCThb, BBIICINTE OAHY IIOBEPXHOCTb, OTKpoWTe maHenb Pepakrop u

HAO)KMUTE HAa KHOIIKY 2 B okHe 3D Buja wiu ropsuyro KiaBuiry S (PUCYHOK
3.10a).
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a
Pucynok 3.10. [Tanens penakropa (a) U criaaXMBaHUE HEAOCTATOYHO OT-
CKaHUPOBaHHOTO y4acTka (b).

[Ipu nHaxxarun kiasuiu Ctrl Bokpyr kypcopa B okHe 3D BHIa nosiBUTCS
OpaHKXeBoe MATHO. Ero pazmepsl MOKHO M3MeHUTH npu oMo KoJseca mpo-
KPYTKHM, IOCPEJICTBOM BBOJIa C KJIABHATYphl 3HaYEHUs (MM) JAMAMETpPa B IOJIE
Pa3mep kuceTH wim nepeaBuras Moja3yHoK Ha nmanennd CriiakuBaomasi KMCTh.
Takke MOKHO OTPETYIMPOBAaTh HHTEHCUBHOCTD CIVIAKMBAHUS C IIOMOLIBIO TTOJI-
3yHKa WJIM OCPEICTBOM BHECEHHS 3HaueHHs B osie MHTeHcuBHOCTBL. Haxarue
JIKM B 3TOM pexuMe NPUMEHUT CIIIa)KMBAaHUE K BBIACIICHHOMY YYacCTKY MOJIEIN
(pucynoxk 3.10).

ITocne 3aBepiueHUs pelaKkTUPOBAaHUs HAKMUTE KHONKY IIpumMeHuTH mnun
OTMeHHMTB JUIs1 COXPAHEHUS WIIM OTMEHBI PE3YJIbTATOB.
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NMABA 4
@®PE3EPHAA OBEPABOTKA

PabGoty ¢pesepHoro cranka Mbl OyleM paccMaTpuBaTh HAa MPUMEpPE CTaHKa
HIGH-Z S-1400 (pucyHnok 4.1).

: N N
Pucynok 4.1. ®@pesepublii cranok HIGH-Z S-1400.

IIpaBuia TexHUKH 0€30MACHOCTH NMPHU padoTe HA CTAHKE

[Ipexne yem BKIIOYATh Ppe3epHbIil CTAHOK HEOOXOAMMO yOSAUTHCS B €r0 00mIei
UCTIPAaBHOCTH, BU3YQJILHO MPOBEPUTH HaNMuue (MPaBHIBHOE IMOAKIIOYCHHE/3a-
KpEIUICHHE) BCEX JJEMEHTOB, a TAaKXKE MX KOPPEKTHOE PACIONIOKEHHE — OHH
JOJDKHBI HAXOJWUTHCS B HMCXOMHOW mo3uiuu. HeoOXoaumMo MpOBEpUTH HaJH-
YyHre/KauecTBO CMa3Ku (MPeXkie BCET0 — Ha HAMPaBISIOUMX HHCTPYMEHTAIBHOTO
nopTana, a TaKkKe IPYTuX y3Jiax TPCHHS).

Cnenyer obecreynTh HalU4ME€ PEXKYIIEr0 MHCTPYMEHTa, HEOOXOIUMOIO s
IPECTOSIIEro TEXHOJIOTHUECKOTO MpoIiecca, a TakkKe yOeauTbcs B HOpMaIbHOM
coctosiHuu Ppe3s. [7]

Kpennenue ppe3bl B naTpoHe MIMUHJIENS OCYIIECTBIIAECTCS CIEAYIOIUM 00pa3oMm:
- (ppe3a Hy>KHOTO TUIA BCTABISETCA B IIAHTY COOTBETCTBYIOIIETO TUAMETPA;
- [[aHTa BCTABJIIETCS B IAHTOBBIN MATPOH;
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- IATPOH 3aKPEIUISETCS B «KOHYCE» IIMUHJIENS MOKATHEM Tailku (PEKOMEH Y-
€TCsI UCTIOJIb30BATh MHCTPYMEHT M3 KOMILIEKTA TOCTaBKU CTaHKA).

Jlisa u3BnedeHus (pesbl BhINIEYKa3aHHAs MOCIEAOBATEIBHOCTh MOBTOPSETCS B
oOpaTHOM TOPSIKE.

Jlo MOMEHTa BKJIFOUCHHsI CTaHKa HEOOXOUMO YOSAUThCS B CBOOOTHOM Bpailie-
HUM IIOUHIETS (IPOBEPUB €0 OT PYKH). DTy OINEpalri0 MOKHO NPOBOAMTH
TOJIBKO MPH HAXO0XIEHUH HHCTPYMEHTAIBHOTO MOpTaia B KpailHeM BEpXHEM I10-
JOKEHUU — BO M30eKaHHe MOBPEKICHNUS (pe3bl MPH KOHTAKTE C KOHCTPYKTHB-
HBIMH 3JIEMEHTAaMH CTaHKa.

Heo6xonuMo moAaroToBuTh TpeOyeMoe KOJWYECTBO MaTepUalioB (3aroTOBOK),
HOJXOAIIMX 1711 00pabOTKM Ha JAHHOM CTaHKe (IIPEXKIE BCEro, M0 TBEPAOCTU
MaTepuaia W 1mo rabapuTHeIM pasmepam). CreayeT BHHUMATEIBHO IPOBEPSTH
HaJAEKHOCTD 3aKPETICHHUs] MaTepHalIoB Ha paboyeM CToJIe.

B npouiecce gppesepoBanus ciieayeT padoTarh B IJIOTHO OOJIEratonieil oaexae us
MaTepuaia, MOJAATIMBOTO Ha pa3pblB (ISl CHIDKEHUS PHUCKA «3aTSTUBAHUS»
OJIeX bl BpalIAIOIMMUCA YacTsAMHU cTaHka). [Ipu pabore Ha 00opyaoBaHUM oOrie-
paTopy CleayeT MCIOJIb30BaTh CPEACTBA MHANBHUIYATbHON 3aIIUTH (MIEPUATKH,
OYKH, aMOPTU3UPYIOIIAsi HECKOJIb3sIas 00yBb, HAYITHUKH, PECITUPATOP).
®pe3epHble CTAHKU 000PYOBaHbI JIETKOJOCTYITHOM M XOPOILIO 3aMETHOM KHOII-
KOI aBapHitHOro octaHoBa. [Ipy BOZHUKHOBEHUHU TOCTOPOHHUX CTYKOB, IIIyMOB,
HENPaBUJILHOTO MOBEJEHUS CTaHKa B Mpoliecce paboThl CleIyeT HEMEJIEHHO
OCTaHOBUTH PadoTy!

[Tocne okoHyanust pabOThI, MPEXKIE BCETO, CIEAYET OTKIIOUUTh SJIEKTPOITUTAHUE
cTaHka. TiarenbHO OYUCTUTh PAOOUYMIl CTON OT CTPYKKHU U MBUIH IPU TOMOIIU
cnenuranbHoi METKH. Taxke HE0OXOMMO YIAIUTh CTPYKKY, OCTATKH 3aTOTOBOK
Y TIPOYMI MYyCOp C T0JIa BOKpYT ¥ BOIM3MU cTtanka. Heooxoaumo Bcerna youpartb
TOTOBBIC M3/IENNs, HHCTPYMEHT U JIpyrue paboune MaTepHaibl ocie 3aBepiie-
HUsL 00pabOTKH.

[Tocne ouncTKHM cTaHKAa HEOOXOAUMO MPOBEPUTH COCTOSIHUE CMa30YHOTO CJIOS B
y371ax TpeHus. Hu B koeM ciydae Helb3s AOMycKaTh HAKOTUICHUE TBLUTN HA CMa-
3aHHBIX JETAJSX — B 3TOM ClIydae CMa3Ky HE0OXOUMO 3aMEHSITh.

4.1 ®dpesepoBaHue Ha YlY-ctanke HIGH-Z S-1400

[lens: Hayuntbes pabotats ¢ ppesepubiM crankom HIGH-Z S-1400

3agayu:
1. M3yuwuTts [TO VCarve Pro

2. Wzyuuts [10 cranka HIGH-Z S-1400

3. M3roToBuTh AcTaNb C UCNOIb30BaHUEM (pe3epHoro ctanka HIGH-Z S-
1400
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Ilocreoosamenvrocms 8bINOIHEHUS pa60mbl J

[TpenBapuTEeIIbHO HEOOXOAUMO TIOJTOTOBHTH MaKeT JUIs BhIpe3aHus. [[is atoro
HeoOxoauMm daitn B popmare PDF npencrasnstomuii u3 ceOst OMOPHBIE KOHTYPHI
C KOTOPBIMHU MBI OyjieM paboTath. Hampumep, eciii BB XOTHTE BBIpe3aTh KPYT, a
BHYTPH HETO KBaJPaT, TO BaM HY)KHbI COOTBETCTBYIOIIHUE (PUTYPHI B BEKTOPHOM
(dopmarte B HCOOXOIUMBIX pa3Mepax.

MBI coBeTyeM HCHOJB30BaTh ISl MOJATOTOBKM MaKeTa MporpaMMHOE olecrieye-
Hue Inkscape. Tak sxe Moxete ucnons3oBatb CoreIDRAW. I'maBHoe ycinoBue —
¢aiin nomKeH ObITh BEKTOPHBIM U coxpaHeHHBIM B PDF.

41.1 TlloparoTtoBKa 3apaHusi

[Tpu pabote ucnonszyercs [10 VCarve Pro.

3amyckaeM nporpammy VCarve Pro. B nosiBuBIIEMcs AMaTOroBOM OKHE BbIOU-
paeM M OTKpbIBa€M HY>KHbIA HaM MakeT B popmare PDF.

Pesynprar Bugnm Ha pucyHnke 4.2a. CpaBa oTpakaeTcsl Halll MaKeT B BUJIE BEK-
TOPHBIX (puryp. Y 10cToBephTECH, B MIPAaBUILHOCTH MakeTa. Eciu Bce BepHO, TO
NePEXOAUM K CIEAYIOIIEMY MYHKTY.

CneBa MBI BUIUM JaHHBIC HAIIETO MaKeTa, KOTOPbIE HY)KHO YTOYHHUTH U
nononHuThk. B rpade Size («PazMep») mo yMoa4aHHUIO BHICTABIISIOTCS 3HAYCHHUS
IIMPUHBI U JUTMHBI BAIIETO MaKeTa. DT JJaHHbIE HYKHBI JJIS TOTO, YTOOBI BBI Tpa-
MOTHO BBIOpaiii MaTepual v ero pa3Mepsl. BoiOupaiite aucT Gosibiiie oTpaxkae-
MBbIX 3HAYEHUH MUHHUMYM I10 2 CAHTHMETpa MO KaXIIOoW ocu Juisi obecrieueHus
KOppeKkTHOro 3akpervieHus. Jlamee cmorpum B rpady Material («Matepuany).
311ech BBICTABIISIETCS 3HAYCHHE TOJILIMHBI UMEIOLIETOCs MaTepuaia (0OTCYeT UaeT
cBepxy). B cuenyromeil rpade Tak ke OCTaBIsieM TOUKY HETPOHYTOU (OHaA
J0JKHA OBITh B HUKHEM JIEBOM yriy). Youpaem ranouky y Use origin offset
(«Mcnonbp30BaTh UCXOMHBIN OTCTYI») U cTaBuUM Tanouky y Center data in job
(«OTteHTpUpOBaTH MaKeT B paboueit o0aactuy). Haxumaem OK.

[Tocne sroro Haxkumaem kHonky Toolpaths («3aganusi») B mpaBoM Bepx-
HEM YTy NpOoTrpaMMBbl (pUCYHOK 4.2a — 37ieMeHT «1»).

Jlanee nosiBisieTCs CAEAYIONIEe OKHO, C KOTOPbIM OyAEeT MPOBOJIUTHCA pa-
6ota (pucyHok 4.2b). B nanno# pabote Mbl OyJieM paccMaTpuBaTh OTIEPAIMH B
YeThIpeX MOJIporpaMmax. ITo pekuMbl «Bbeipe3anue 1Mo KOHTYpY» (IJIeMEHT
«1»), «®@pe3epoBanue yyacTka» (3meMeHT «2») u «CoxpaHeHue 3aganus» (3e-
MEHT «3»).
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Pucynok 4.2. OxHa HacTpoiiku MaTepuaia (a) u BpiOopa tuma pesanus (b).

IIepeninem B pexum «Bbipe3anne no KOHTypy». s Hadana ¢ MOMOIIbIO
kiaBuiy Shift v J1eBoM KHOTIKK MBIIIN BBIACNSAEM BCE HY)XKHbIE HAM KOHTYPBHI,
KOTOpbIE MBI Oy/ieM BbIpe3aTh. VX 1IBET MEHSETCS Ha PO3OBBIA.

Hanee nepexoaum k HacTpoiikaM (pucyHok 4.3). Cutting Depths («I'my-
OuHbI pe3ay). Start («kHauano») = 0, Cut Depth («['myGuna peza») — 310 riy-
OMHa, Ha KOTOPYIO BbI IUNIAHUPYETE BhIpe3aTh. B Hamem npumepe — 3710 41 MM,
npu TojuiuHe matepuana B 40 mm. 1 MM OepeM 111 oOecrieueHrs: CKBO3HOTO
BBIPE3aHUsl C Y4YeToM HepoBHocTH Matepuana. ['pada Machine Vectors
(«HampaBnienue paboOThl CTaHKa») ONpeAessieT Kak Npoiaér gppesa — cHapykH
KOHTYpa, BHYTPH, WU TIO KOHTYDY.
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File Operations
De@a®
Ao
2D View Control

$PoEPrESE

Job Dimensions
Width 4): 200.0 mm
Heilght [Y): 200.0 mm
Depth [2): 25.0 mm

Toolpaths

" L. 20 Profile Toolpath

Depths T
3 SatDept@) B mm
Ei.lcmnemh«:) %0 mm
n'ﬂ&dﬂ(ﬁm)

(st | [t |

;Moﬁm 0.0 mm
| 7] Use vector start pants (don't cptmize)

Tabs | Leads | Ramps | Order | Comers

SafeZ 6.0mm
Home Position  X:0,00 Y:0,00 2:20,00

Name; Profie 1

[coase | [ o |

swiediooy | X

Ready

X:144.0000 ¥:176.2000 Z:-10.0000

Pucynok 4.3. OxHo pexxnmMa «BbeipezaHue 1o KOHTypy».

Janee mbl nnepexoaum k Tools («ucTpy™MenTsi»). Haxas Select («Bwsibopatsy),
BBl YBUJIMTE MOJ00HYI0 KapTuHY B Tpade Metric Tools («MeTpuuecknii HHCTPY-
MEHT») KaK MPEACTaBICHO Ha pucyHke 4.4. BeiOupaere Hy)HYyI0 (Dpe3y B mpo-
rpaMMe U CpaBHHUBaeTe €€ XapaKTEpUCTUKH C TOW, KOTopas OyAeT HCIOIIb30-
BaThbcs Ha craHke. [myOouny pesa («Pass Depth») pekoMenayercst cTaBuTh HeE
oonpme 3 mMM. Ilocne sroro maxxumaer Calculate («Pacuet»). Ecnm pes uger
HAaCcKBO3b, TO HaxknmaeM OK. B mosBuBIIeMcs okHe CHHEH JUHHUEH 0003HauYcHa
TpaekTopus aeuxeHus ¢pesnl. [Ipu maxkatuu Preview Toolpath («ITokazats 3a-
JTAaHWE») MBI YBUJIMM, YTO Y HAC TIOJIYYHUTCS 110 UTOTY PE3KU MaTepuaia

AHaJIOTUYHO MOXHO CHeNaTh mpouenypy ¢pesepoBanus oomactu. s
storo B Toolpaths Operations Hy>kHO BeIOpaTh «Create Pocket Toolpathy (pucy-

HOK 4.4).
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Pucynok 4.4. OxHo pexuma «Ppe3epoBaHusi 00JaCTH» U HACTPOWKa (pe3bl.

B mosiBuBIIEMCSI OKHE BBIOMpPAaeM HY)KHYIO HaM HaIpaBJISIONIYI0, BHICTABIIIEM
TIIyOMHY ¥ XapaKTepUCTUKH (Ppe3bl aHATIOTUYHO JEHCTBUSAM B MPEABIAYIIEH OTIe-
paruu (pucyHok 4.5). Ecau ¢pesa ¢ oOpaTHBIM HampaBiieHUEM pe3a, TO HYKHO B
Cut Direction («Hampasnenue pe3a») nocraButh Conventional («luBepTHpOBaH-
Hoe»). Ecim ke dpesa oOwbrunas, To BoicTaBisieM Climb («Ilo HampaBieHuto
pe3a»). Haxxumaem Calculate. B mosiBuBmemcs: okae nemkenue ¢hpesbl 0003Ha-
yaeTcs cuHel muaueit. Eciu Haxats Preview Toolpath ¢ BeiieieHHBIM 3a/1aHKEM,
TO TOJIyYUM HU300paKeHHE TOro, UTO OYJIET MOJTYyYeHO Mocie 00pabOTKH.

Jlanee HaM HY»KHO COXPaHHUTh 3ajaHue. JJis 3Toro HeoOX0AMMO OTMETUTh
raJIOuKoi BCe HY»KHbIE BaM 3aJlaHus B CIIMCKE U HaxaTh Save toolpath («Coxpa-
HUTB 3aJ]aHUE» ) Ha PUCYHKE 4.5. YuTuTe, 4TOo 3a/1aHusl Oy TyT BHITIOJHATHCS B TOM
MOPSIJIKE YTO M B CIIMCKE, IOTOMY CHavaJla BhIpE3aiTe Bce BHYTPEHHUE YacTH, a
TOJIBKO TIOTOM — BHEIITHUE.

[Tocne HaXxaTus KJIABUIITK COXPAHEHUS, Y BaC MOSBUTCS CIUCOK (pailioB Ha
coxpaHeHue (pucyHok. 4.5). @opmar ¢aiina nomkeH 6b61Th G code mm (.tap). Co-
XpaHANUTe M0 BO3MOXKHOCTH (hailyl B OTAETBHYIO NANKy WIH YIAISUTE ero mocie
BBITIOJTHCHHS.
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Pucynok 4.5. OxknHo pexxuma «CoxpaHeHHUE 3aJITaHUs.

4.1.2 TloaroToBKa chpe3epHOro ctaHka u pabora Ha HeM

Panmu coGcTBeHHOTO OTara He 3a0bIBaiiTe PO TeXHUKY Oe3omacHocTr! O0-
paTuTe BHUMaHHEe Ha OJOK ympaBieHHs (pucyHok 4.6a): KHOmKa TymoOiepa

JIOJDKHA OBITh BBIKIIOUEHA, TO ecTh oHa HE nomkHa ropers. Hu B koem ciydae
He paboTaiiTe CO IMUHAENIEM TPU BKIIOUYEHHOM TyMOJIepe, 3TO MOXET OBbITh
OMAacHO IS XKU3HU U 30pOoBbs. Ha 3TOM ke 0J0Kke HAXOAUTHCS KHOIKA SKCTPEH-
HOU octaHoBku. [locne 3toro BeiOMpaem ¢pesy. Habop dpes, nanr, xirodeit
HAXOJUTHCA PAIOM C (Ppe3epHbIM CTAaHKOM (PUCYHOK 4.6b).

IlepBbIM nenom ciienyet BetaBuTh HaHry B raiiky O IHIEJTYKA. Ilocne

9TOT0 BCTaBUTH q)pesy B AHTY. CDpesa JO0JDOKHA BBIXOOWUTH M3 HAHT'W HA JJINHY

riyOuHbI pe3a ¢ 3anacoM | mm muHnumyM. Ha pucynke 4.7a nokazan pabouunit

UHCTPYMEHT B cOope.
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a b
Pucynok 4.6. biok ynpasienus ¢ppe3epHbIM CTaHKOM (a) 1 Habop 171 pa-
60ThI ¢ Ppe3epasiM ctankoM HIGH-Z S-1400 (b).

Jlanee ciemyeT 3aKpenuTh TaiiKy B MaTPOH. 3aKPEIISeTCs OHA CIEIYIONUM 00-
pasom:

1. Haxarp kHONKY O10kupoBKHU Baja. Ha pucynke 4.7b e€ 3axxumaer Bepx-
Hui naneu. Eciam KHomKa He Ha)KUMaeTcsi, TO HaJJaBUTe Ha HEE U MPOBOpa-
YuBalTe BaJl, IOKa OHA HE yMaJIeT Ha BCIO CBOIO TIIyOUHY.

2. He oTtmyckas KHONKY, 3aKpy4YHBAaeM railKy B MAaTPOH, UCIOJIb3Ys YEPHBII
KJTI04, KaK Ha pUCYHKE 4.6b.

3. Tlocme 3TOr0 HaXXMMaeM KHOMNKY BKJIIOYEHHUs (PE3EpPHOTO CTaHKa, OHA
JIOJKHA 3aropeThest (pUCYHOK 4.6a).

a

Pucynok 4.7. ®unansHas cOopka (pe3a-iianra-raiika (a) 1 yCTaHOBKa
dpe3sl B mmnuHaens (b).
OtkpseiBaeM [1O nmnsa pab6otel co crankom WinPC-NC. IlepexoauM B MeHIO
Parameters («Hactpoitku») u 3axomum B Tpady Machine Parameters
(«Hactpoiiku ctanka») (pucyHok 4.8).
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Parameter ‘
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Maximum spindle speed I—1 8000
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Pucynok 4.8. HacTpoiika mapameTpoB ppe3epHOro CTaHKa.

Heobxoanmo 3aaaTh HACTPOMKH Kak yKa3zaHo Ha pucyHke 4.8. Jlanee Haxxumaem
OK u BbIOMpaeM naHenb ynpaBlieHUs MNUHAETEM (PUCYHOK 4.9a — 37IeMEHT «2»).
[Tocne 3TOro OTBOAUM IIMUHJEND (MCHOJB3YSI CTPEIOYKH Ha MaHeNu (PUCYHOK
4.9b) Tak, 4TOOBI MBI MOTJIU 3aKPEMUTh MaTepral (MOMHHUTE, YTO OCh Z UHBEPTH-
poBaHa).

HaumHaeM ycTaHOBKY MaTepuala, Ha CTaHKE €CTh YepHasi OTMETKA, HUXKE
KOTOPBIN MaTepuall CTaBUTh Henb3s (cMoTpu pucyHok 4.10a). lanee neobxo-
JIMMO 3aKpeNuTh MaTepHall, JUisl STOr0 UCIIOIb3YIOTCS OOJITHI C ralikoi U3 Habopa
U OpYCKH, KOTOPBIE HY>KHbI, YTOOBI MOAHATH MaTepUal HaJ IOBEPXHOCTHIO CTOJIA.
Ha npumepe danepsr Ha pucyHnke 4.10b noka3an npuHUUI 3aKperyieHus. Takue
3a1enbl TOJKHBI ObITh BO BCEX YETHIPEX YTJIax 3aKPEIuIsieMOoro JUCcTa MaTepuarna.

Jlanee 3akpyunBaeM raiku A0 ymnopa Marepuana U C IMOMOIIBK CHUHETO
KJItoua U3 Habopa 3araruBaeM 00aThl. OOpaTuTe BHUMaHUE, YTO ¢ (PpOHTANBHON
CTOPOHBI JIa3€pa HAXOUTHCS KHOIIKA aBAPUMHOW OCTAHOBKH.

[Tocne aToro orBoaMM (hpe3y B HMKHHUH JIEBBIM yroJi, €CIM CMOTPETh C
(bpoHTaNBEHON CTOPOHBI (HPE3EPHOTO CTaHKA. YUUTHIBAMTE, YTO TO TOUYKA OT-
cuera U (pe3a I0KHA ObITh MUHUMYM B 1,5 ¢cM OT GOJITOB B CTOPOHY LIEHTpa
MaTtepuana (eciii CMOTPETh CO CTOPOHBI KOMIIBKOTEPA, TO 3TO BEPXHUU JIEBBIN
yroun). Tak ke HacTpauBaeM BBICOTY TakK, 4TOOBI (hpe3a eBa Kacaiach MaTepuaia
(pucyHnok 4.11a). Haxxumaem “Save as... Zero point XYZ”.
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Pucynok 4.9. PaGouas o0nacth nporpaMmbl ppe3epHOro CTaHKa (a) U ma-
HeJb yIpaBJieHus MInuHaeIeM ¢ppezepHoro cradka (b).

3akpbiBaeM MaHeNb YIPaBICHUS U OTKPbIBAEM cOXpaHeHHoe 3aaanue. File
— Open. [IpoBepsiem opueHTalUIO 33a/1aHus, 0 X — JUIMHHAs CTOpoHa (pesepa,
1o Y — kopotkas. Ecinu opueHTanust HeBepHasi, Bbl MOXKETE IIOBEPHYTH 3aJIaHMUE,
UCIIOJIB3Ysl COOTBETCTBYIOIIYIO KHOIIKY B IaHenu yrpasiyieHus. [locie Toro, kak

BCE HACTPOEHO, HaumHaeM pabory. KHomka crapra mokazana Ha pucyHke 4.9a,
ANEMEHT «1».
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Pucynok 4.10. MecTo okOHUaHHS 30HBI pe3kH dpesepa (a) U mpuMep 3a-
KperieHus: Marepuana (b).

[Tocne Hauana ¢ppe3epoBaHus, MOSIBUTHCSI OKHO, AEMOHCTPUPYIOIIEE CUMY-
JA1MIo Tporiecca. B cimydae HeoOxoaumocTu Bbl MokeTe HaxaTh STOP u mpo-
JOJKHUTH 33JJaHUe C TOYKH OCTaHOBKH, HaskaB Continue («IIpomomxuts»). B ciy-
gae HEOOXOJUMOCTH SKCTPEHHOW OCTAaHOBKHM MOYKETE HWCIOJB30BaTh OIHY H3
KpacHBIX KHOMOK. OHU PacloIoXKeHbl Ha METAITMYECKOM MTyJIbTE YIPABICHUS U
HENOCPEACTBEHHO Ha (pe3epHOM cTaHke. [locie oxonuanusi paboTel (ppesepa
BBIKJTIOUMTE TyMOJIEp HAa KOHTPOJIbHOM MaHenu 0J10Ka, CHUMHUTE 3aTOTOBKY M OUYH-
CTUTE CTAHOK OT MbUIM U CTPYXKHU. [IpuMep rotoBoro m3aenus mokazaH Ha pH-
cynke 4.11b

Pucynok 4.11. YcranoBka HauaasHOM MO3UITMHU Gpe3epoBaHus (a) U MOITy-
gaemas nociie ppesepoBanus aetanb (b).
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33 VHUBEPCUTET UTMO

Muccusi yHUBepcHTeTA — FeHepalys NePeI0BbIX 3HAHUW, BHEPECHUE MHHOBAIHU-
OHHBIX Pa3pabdOTOK M MOATOTOBKA JJIMTHBIX KaJIPOB, CIIOCOOHBIX JIEHCTBOBAThH B
YCIIOBUSX OBICTPO MEHSIOMIECTOCS MUPA B 00ECTIEUNBATh OTICPEIKAIOIIEE PA3BUTHE
HAyKHU, TEXHOJOTUN U APYruX 00JacTel sl COACHCTBUS PEIICHUIO aKTyallbHbIX
3ajad.

KA®EOPA TEXHOJNIOIM'M NPUBOPOCTPOEHUA

Kadenpa texHonorun nmpubOpoCTpOeHUs: OTHOCUTCS K YUCTY BEAYIIUX Ka-
dbenp unctuTyTa co AHA ero ocHoBaHus B 1931 romy. Torna ona Ha3bIBajgach Ka-
(beapoit MexaHMYECKON TEXHOJIOTUH 1 BO3IJIABIISUIACH U3BECTHBIM YUEHBIM B 00J1a-
CTH pa3paboTku uHCTpyMeHTa rpodeccopoM A. I1. 3namenckum. [1ozxe oHa ObL1a
NepeMMEHOBaHa B Kadeipy TEXHOJIOIMH NPUOOPOCTPOECHHUS.

3a BpeMsi CBOETO CyIIECTBOBaHMsI Kadeipa BhIITYCTUIIA U3 CTEH UHCTUTYTa 00-
Jlee ThICSUM KBAIM(UIIMPOBAHHBIX HHXXEHEPOB, 00J1€e COTHU KaHUATOB U JJOKTO-
pOB HayK. B pazHble rosipl ee BO3IJIaBIIsUIM U3BECTHBIE YUEHBIE U IIEJarory mpogec-
copa Hukomnaii [TaBnosuu Co6osnes u Cepreii [letpoBua Mutpodanos.

Kadenpa numeer Bbaaronmecs: Hay4Hble TOCTUKEHUS. 3aCIyKEHHbIM JiesiTe-
nem Hayku U TexHuku PCOCP, nmpodeccopom C. I1. MutpodanoBbsiM ObLIH pa3pa-
OO0TaHbl HAy4YHbIE OCHOBBI TPYIMIIOBOTO MPOU3BOJICTBA, 32 YTO OH ObLT YAOCTOEH
Jlenunckoi npemun CCCP. Metoasl rpynmnoBoro nporu3BOACTBA C YCIEXOM IPHU-
MEHSIOTCA B MPOMBIIUIEHHOCTH M MOCTOSIHHO Pa3BUBAIOTCA €r0 YYEHHKaMH. 3a-
clIy>)keHHbIM n300petatesnieM Poccuiickoit ®@enepanun FOpuem ['puropseBuuem
[IuelinepoM pa3paboTaHbl METOJ M MHCTPYMEHTAPUIl HAHECEHUS PEryJIIPHOrO
MUKpopenbeda Ha PyHKIMOHAIBHON MTOBEPXHOCTH.

B Hacrosiee BpeMs kKadenpa OCyLIECTBISET BBITYCK OakalaBpOB U Maru-
cTpoB 1o HampasienusM noaroroBku 200100 «IIpubopoctpoenue» u 230100
«HnpopmMaTiKa 1 BEIUMCIUTENbHAS TEXHUKA.

47



CrekonpHMKOB Makcum Bragumuposuy
Tuxonos Jlennc AnekcanapoBud

AJIUTUBHBIE TEXHOJOI'MU U
BBICTPOE ITPOU3BOJACTBO

Metoauyeckue ykazaHus K JIJaDOpaTOpHbIM paboTam

OTtBeTcTBEHHBIH 3a BeITycKk CTekonbHUKOB M.B.
Opurunan-maket CrekonasHIKOB M.B.

[lonnucano B nevats
dopmart 60x84 1/16. Bymara odcernas. ['apuurypa Times New Roman. [leuats RISO.
Ob6vem Tupax 3axa3 Ne

413100, Poccus, CaparoBckast o0nacts, r. DHrense, mi. CBodomasl, 17
OTU (¢punman) CI'TY umenn ['arapuna F0.A.



