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SJIEKTPOMEXAHUYECKHWH MMO3UIIMUOHEP

PrikeBnu A.A.L, Baapikun U.B.1% Mamenko A.I'.., Kenesnskosa T.A.1?
YUnemumym ¢usuxu HAH Benapycu, Munck, Pecnybnuxa Benapyco
2Benopycckuii 2ocyoapcmeennviil ynueepcumem, Munck, Pecnybauxa Benapyce

Bo MHOTHX ciy4asx JJisl IPOBEICHUS ONTHISCKUX
HCCIICIOBAHUN Y U3MEPEHUN HEOOXOJMMO JIMHEHHO
nepeMeniath 00pas3ell, ONTUYECKYI0 TOJIOBKY MK
HU3MEPUTENBHBIN y3€l C OIPENEIEHHON CKOPOCThIO U
TouHOCTHIO. C 3TOH 1enbro B MaCTHTYTE prismkn HAH
Bemapycn OblTa paspaboTraHa KOHIICTIIIUS
OTHOMEPHOTO 3JEKTPOMEXaHHIECKOTO MO3HIFOHEpa
(BMII) =©Ha oOCHOBE pEBEPCHBHOTO  JBUTATEIS
TIEPEMEHHOTO TOKa (PHCYHOK 1).

Pucynok 1 — 3D-monens OMIT

OMII cocToMT M3 CTaHAAPTHOTO ONTHUYECKOTO
penbca, JJIEKTPOIBUTATEIIS, BpAILAIOLIETO
TIOCPEJICTBOM IIECTEPEHHON TIepenadnl pe3bOOBYIO
LIMWIBKY, W KapeTku. Kaperka mpenHasHaueHa st
CBOOOJIHOTO IUIABHOTO IOCTYNATEIFHOTO JIBMKCHHS
00pa31oB BJIOJIb HANIPABIIONICH, B KAYECTBE KOTOPOH
BBICTYIIa€T OITHYECKHH pEIIbC THUMA (JIACTOYKUH
XBOCT. VI3roToBIIEHHAsI HAMU YHHMBEpCaJIbHasi KapeTKa
MOAXOMUT JJIsl BCEX BHJOB ONTHYECKUX PEJHCOB,
BBIITycKaBIIuxcs Ha Teppuropuu OsiBiero CCCP. [lo
HacTosiiero Bpemenun B MHucturyre ¢uszukn HAH
bemapycu ¥ B JApyrux Hay4HbIX M Hay4dHO-
TEXHUYECKUX OPraHM3alMsIX COXPaHWIOCH OOJIbIIOE
KOJIMYECTBO IIPUTOJTHBIX JUIS PAa0OTBI ONTHYECKHX
PEJBCOB IAHHOTO BH/A, KOTOPBIE SIBIISIOTCS TOpaszio
Oonee HAaNEXKHBIMHM, NPOYHBIMA M YCTOHYUBBIMH,
HEKENIM MAaJIoradapuTHBIE W HEKECTKHE PEJbCHI,
M3rOTaBIIMBAacMbIC B TaKUX (HUpMax, Kak, HalpHMep,
Thorlabs (CIIA) i Standa (JIutea). KoHcTpykims
YHHMBEPCAJIbHON KapETKHU [TO3BOJISIET €1 IEPEMEILATHCS
0e3 3HAYUTENBHBIX TPHIAraeMbIX YCHJIMH Haxe I

ONTHYECKMM  pelbcaM  C  JOBOJBHO  Tpy0o
00paboTaHHBIMH ~ OOKOBBIMH ~ CTOpOHamMH. B
KOHCTPYKIIMM  KapeTKH  OTCYTCTBYIOT  JIETalu,

MOJIBEP)KEHHBIE  PAa3pYIICHUIO TPH  BO3IACHCTBUH
MOIIIHOTO HWMITYJIbCHOTO CBETOBOTO HW3JIYYEHUS U
temneparyp BmioTh g0 250°C. Ha Bepxueit
TOBEPXHOCTU M3JENHS MPEAYCMOTPEHBI OTBEPCTHSI C
pe3s0oit M6, yHUPHITUPOBAHHBIC TIO PACTIONOKCHUIO
c HanboJee LIUPOKO pacnpocTpaHeHHBIMU
MEXaHWYECKHUMHU  y3JIaMd  JUIsi  KpemuieHHs |
FOCTHPOBKH ONTHYECKHX 3JIEMEHTOB, B TOM HYHCIE C
KOMIUIEKTOM «M».

P HUCYHOK 2- YHI/IBepcaJILHaH OINTUYCCKAas KapeTKa

Usrorosnennslii  Hamu  OMII  Ha  Oaze
peBepcuBHoro nuratens P/I-09 (pucynok 3)
TO3BOJISIET TTOCTYNATENHHO repeMeniaTh
HCCIlelyeMbIii WM oOpabaThiBaeMBIii oOpaszer ¢
TIOCTOSTHHOM CKOPOCTBIO B AMamna3one 1,5 M.

PucyHok 3 — DnexTpoMexaHU4YecKUil MO3ULUOHED
¢ peBepcuBHbIM aBurateiem PJ1-09

OMII moxeT OBITH YKOMIUIEKTOBAH W IIaroBBIM
JIBurateileM. B 3TOM cilydae IMO3HMIIMOHMpOBaHHWE
KapeTKH MOJKET OCYILECTBISITECA KaK BPYUHYIO, TaK U
aBTOMATHYECKU. DIEKTPOHHAS YaCTh H3TOTOBJICHHOTO
gamun OMII ¢ 1mmaroBelM JOBWTarelleM — ObLiIa
CIIPOEKTHPOBaHa Ha 0a3e ammapaTHO-IIPOrPaMMHOTO
KOMIUIEKCA AJISI TIOCTPOCHHUSI CUCTEM aBTOMATHKH M
pobororexuuku «Arduino UNO R3» (pucynox 4).

Takoit BBIOOD ObLI o0ycioBieH
YHHMBEPCAIIbHOCTBI0 U OTHOCHUTEIILHOW JICIIEBU3HOM
wiatel  «Arduino», a TaKke CyIIECTBOBAaHUEM
CBOOOJHO  PACHpPOCTPAHSIONIMXCS — MPOrPaMMHBIX
cpencte GRBL, TO3BONAIOMIMX — HCIOJIB30BATh
MMEIOIINH IIMPOKOE PAaCHpPOCTPAHEHWE B CHCTEMAx
YHUCJIOBOTO  TPOTpaMMHOro  ympasieHust  G-kof
(cragmapt ISO 7). G-komer moceutatotces ¢ 1K nHa
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«Arduino» uepe3 BctpoeHHslil B miaty USB-UART
npeoOpasoBarenb. B kauecTBe IpuBOAa, BPAIAIOIIEro
pe3p0OBYI0  IIMMIBKY, HAaMH OBLT HCIIONB30BaH
mraroBeiil anekrpoasurarens 42BYGHW208 dopwm-
¢dakTopa NEMAI17 ¢ pazpemennem 200 maroB Ha
000pOT (PHUCYHOK 5).
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Pucynok 4 — Ilmata xouTposmepa Arduino UNO
R3 (FZ0038)

Pucynok 5 — llaroserii qeurarens 42BY GHW208

Jlis ympaBiieHHs IIarOBBIM 3JICKTPOJBHUTATEIICM
ObuTa 3aneiicTBOBaHa MEKpocxeMa-IpaiiBep A4988
(pucyHok 6), BeiTyckaemast «Allegro microsystemsy.
ToaxmoueHue npaiiBepa K «Arduino»
OCYIIECTBIBIIOCH MTOCPEACTBOM IUIATHI PACIIMPEHHS
«CNC Shield V3» (pucyHOK 7), TO3BOJSIOLIEH
MOJICOCTMHAT, K KOMIUIGKCY yIpaBieHus mpo 4
npuratesieid. MICTOUHMKOM NUTaHMS [UIsL ABUraTesen
CITY’)KHUJT CTAHAAPTHBIN KOMIIBIOTEPHBIN OJIOK MATAHUS,
paccuuTaHHBIA Ha MouTHOCTH 710 300 BT.

VIIK 621.762

Pucynok 6 —  Motop-npaiisep
neuratens A4988 (EC141225)
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Pucynok 7 — UITY shield V3 (13233112)

VYnpasnenue TpaHCIALUEH CHUCTEMBI
OCYIIECTBISIIOCHh C MCIOIBb30BaHUEM TPaIUIMOHHBIX
JUIS  CTaHKOB C  YHCJIOBBIM  NPOTPAMMHBIM
ynpasienueM G-KOJIOB, mepenaBaeMbix depe3 USB-
UART npeoGpazoBatens Ha  «Arduinoy». Jlis
uarepnperannd  G-komoB  Ha  «Arduino»  ObuI
3arpyxeH nporpammusiii maker GRBL. B mpouecce
KOH(UTYpUpOBaHUs CHCTEMbI (G-KOJIBI OTIPABIISIIUCEH
Ha IUIaTy Bpy4YHyo npu nomouu G-code sender.

IocTpoeHHass HAMU CHUCTEMa MO3BOJIWNIA JTOCTUYB
TOYHOCTH TepeMelleHni BIOIb penbca A0 0,25 MM,
IPU 3TOM TMPOILIECC MEPEMENICHUS KapeTKH MOXKET
OBITH  TPOTPaMMHO  COBMEIIEH C  JPYTUMH
9KCTIEPUMEHTAIEHBIMH OTICPAIHAMHE.

YHUKAJIbBHBIE BO3MOKHOCTH METAJLUIYPTHYECKHUX AIIUTUBHBIX TEXHOJIOTUI
TP KOHCTPYUPOBAHUU JETAJIEM MAIIINH U ITPUBOPOB

Casuu B.B.
Hnemumym nopowxosoti memannypeu Hayuonanvroii akademuu nayk beaapycu
Mumnck, Pecnybnuxa benapyco

MeTtaTyprudeckue  aJIUTHBHBIC  TEXHOJOTHU
(mamree - AT) ¢ Hagana 2010-X TOOB yCIIETITHO BOIILIH
B IIPOU3BOJICTBO a9POKOCMUYECKOH M METUIMHCKOM
TeXHUKH [1] A7 modMydeHws MajbIX cepuil neraneit
CIIO)KHOM (pOpMBI M3 THUTAHOBBHIX, JKAPOCTOHKHX H
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AMIOMUHMEBBIX ~ cIulaBoB. Ilo Mepe ocBoeHus
NPOM3BOACTBA M TNPUMEHEHHS TaKUX JeTaleH
BBISIBIISUTICh KaK HEJOCTATKH, Tak U JocTonHcTBa AT.
K mepBBIM OTHOCATCS: BEICOKHE TPEOOBAHMS K Y3KOMY
TPAHCOCTaBy HCXOAHBIX IIOPOMIKOB (KaKk IPaBHIIO,





