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BBepgeHue

YBaxkaeMbl Noib30oBaTeb!

Mbl pagpl BuzaeTh Bac B uncne nonb3osatenert VolgoBot A4 PRO. Baw 3D npuHTep (aanee
N3penme) NocTpoeH Ha Ha3e NPOMBbILLAEHHON TEXHONOTMN TePMOCTaTUPOBaHMA pabouei
obnactu, uto No3BonsAeT paboTatb ¢ HOAbLWIMM CNEKTPOM TEPMOMNAACTUYHBIX NOJMMEPOB Y
neyataTb AeTann C KOMMEHCALMEN BHYTPEHHMX HaNPSXXeHWA. TO AaéT 60abLUYHO CBOOOAY
ANS TBOPYECTBA W pacLLUMpPAET rpaHuLbl MPUMEHNUMOCTM TexHonorm 3D nevatwn. V3genve
MOXET MPUMEHATLCA B MALUMHOCTPOEHNMN 1 MPUBOPOCTPOEHNN, a3POKOCMUYECKON
MNPOMBILLNEHHOCTWN 1 ApYyrux oTpacasax. JaHHbin 3D npuHTEp XOpOoLWO NOAOUAET ANS
MPOEKTHbIX OpraHV3aLuni, LLeHTPOB MPOTOTUIMPOBAHMS, HAYYHO-MCCAEA0BATENbCKMX
YUPEXAEHN N NPOU3BOACTB.

Mbl NOCTOAHHO paboTaeM Hag yay4lleHMEM MPOAYKTa: ero KauecTBOM, 6€30MacHOCTbIO U
HaZEéXHOCTbIO. Halwa uenb — nomoraTtb TBOPUYECKMM NHOAAM Peann3oBbiBaTe CBOM naen. 3D
neyaTb — OT/IMYHOE NOACMOpPbE AN AU3ANHEPOB, MHXEHEPOB U apXMTEKTOPOB. PaboTas Haj,
HaLWVMW NPUHTEPaMK Mbl CTapaeMcsa caenatb Ana Bac HacTosLero nomMoLHmKa.

[laHHbIN LOKYMEHT COAEPXUT CBEAEHMNA O KOHCTPYKLUMK, MPUHLMMIE AEACTBUS,
XapakTepUCTVKax 1 CBOMCTBax V13aenusa, ykasaHus, HeobxoarMble ANS NPABUIbHOW U
6e3onacHown akcnayataumu. MNepes Havanom paboTbl HACTOATENBHO PEKOMEHAYEM
BHMMAaTENbHO M3YUnTb JAHHOE PYKOBOACTBO.

Mpw BO3HMKHOBEHWM BOMPOCOB MO 3KCM1yaTaLmm obpallaitech B CNyOy TEXHNUYECKOM
noasepXku. Mbl byaem pasbl NOMouYb!

KOHTaKTbl TEXHWUECKOW NMOALEPXKKMN:
+7 (988) 039-51-76
support@volgobot.com

ﬂMKTOI’paMMbI, NCnosb3yemble B JaHHOM PYKOBO/ACTBE:!

BHVMAHWE — paHHoe coobLieHne HOCUT BaxHYH MHGOPMaLMIO A4 MPaBUIBHOMW U
6e3onacHon pabotsl V3aenms.

8 SAMPELLAETCA — npeaynpexaeHue, ykasblBaroLLlee Ha NOTEHLIMAIbHYHO OMacHOCTb.

0 MPUMEYAHWNE — pononHuTeNbHas cnpaBoYHas MHGopmMaLms.

Ycnexos B 3D nevatu!
KomaHga VolgoBot

V3penne nponssoamtca no TY 28.96.10-001-OKIM0O-2020
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Buabl onacHbIX BO34eNCTBUMA

N3penve ABnseTcsa anekTpuyecknm obopyaoBaHMEM, MMEET NOABUXKHbIE YaCTu U
HarpesaTte/ibHble 31IeMEHTbI. DTO HaK/NaAblBaeT OnpedeNeHHble OrpaHnyeHma ana
MCMONb30BaHWA (CM. nogpasgensl 1.4 n 4.2). MNepes Hayanom pabotel ¢ N3zenvem
O3HaKOMbTECh C NPaBWIaMK ero aKCrayaTaumm.

BHUMAHWE! HekoTtopeble y3abl N3aenva Harpesarotca 40 BbICOKMX TemnepaTyp. Bo
n3bexaHme OXoros ByzabTe BHUMATEbHbI 1 OCTOPOXHBI. [pon3BoanTe paboTbl B 3aLLMTHbIX
nepyaTtkax. He nprkacanTech K HarpeBaeMbIM MOBEPXHOCTAM B npoLecce paboTbl.

BHVMAHWE! N3aenve nmeet noaBukHble YacTu. M3berainte nonagaHns NOCTOPOHHMX
NpeAMeToB BHYTPb paboTaroLlero M3aenvsa Bo nbexaHne NoayyeHns TpaBM, a Takxe

MNOJIOMOK.

BHNMAHWE! Bo Bpems paboTbl yCTPOMCTBA MOXET MOABAATLCA CneLmdrnyeckmin 3anax
pacnNaBAEHHOrO NaacTuka. JTO ABNAETCA OCOOEHHOCTLIO TEXHONOTMM NeYaTn. PekomeHayem
MCNoAb30BaTb 3D NpMHTEP B XOPOLLIO MPOBETPUBAEMOM MOMELLEHNN

BHVMAHWE! OTaenbHble y3nbl M3aenns aBnaroTca NOABMXKHbIMU. Bo n3bexaHne
TPaBM 1 HencnpaBHOW paboTbl 0OOPYAOBaHMA, HE NPENATCTBYIMTE NepemMeLleHnto y3nos 3D
NpvHTEpa BO Bpems paboTbl.

@ 3SATPEWAETCA! octraBnate paboratoiyee Vzgenne 6e3 npucmorpa.

@ SAMPELLAETCA! npon3BoanTb OTKAKOUEHME VI34enma BbITAaCKMBAHWEM BUIKU U3
PO3eTKM.

@ SATPELLAETCA! ncnonb3oatb Vzaenne B COCTOAHMM anKOrobHOIO, TOKCUYECKOTO
N/ HAPKOTNYECKOTO OMbAHEHWA.

BHUMAHWE! /lnua, He n3yumsLume pyKOBOACTBO MOJIb30BaTENA, HE AOIXKHbI
fonyckatbea K pabote ¢ M3penvem. HenpaBunbHasa skcnayaTaLma MOXET NPUBECTU K
HENCNPaBHOCTW V13aenrda nnn Bbi3BaTb TENECHbBIE MOBPEXAEHNA /WA YTPO3Y XKU3HN

onepatopa.




1 OnucaHue n xapakTepucTUKn

1.1 HasHaueHue

VolgoBot A4 PRO - 3D npuHTep, paboTaroLLmii MO TEXHOAOMMM MOCAONHOTO
HannaeneHus Matepunana - FFF (ot aHrn. Fused Filament Fabrication). M3aenne
npeAHasHa4eHo Ana GopMoobpa3oBaHMs AeTaner 13 TePMOMNIacTUYHbIX NMONMMEPOB,
NpeAcTaBAeHHbIX B BUAe necku (PrnameHTa).

1.2 MpuHUMnN paboTbi

MpuHUMN paboTbl 3aenmna ocHOBaH Ha aganTnBHOM TexHonorun FDM (fused deposition
modeling) — MoaennpoBaHMe METOAOM NOCAOMHOIO HamnnaBAeHNs, Takxke M3BeCTHOW Kak FFF
(fused filament fabrication) — npon3BOACTBO CNOCOHOM HannaBAEHNS HUTKU. TexHOoNorns
3aK/I0YaETCA B MOAaYe MAaCTUKOBOW HUTK K SKCTPYAEPY, KOTOPbIA pa3mardyaeT 1 yknaabiBaeT
Matepwvan cnoamu, popmmpysa obbekT. [poLecc nogayum, pa3orpesa 1 KOOPAMHALMK 3KCTPYAepa
onpeaenset Gann pabouero 3aaaHuns. Pann ABASETCS NOCNEA0BATENBHOCTHHO KOMaHJ,
HamMCaHHbIX Ha A3blke NPOrPaMMMUPOBAHUA ANA YCTPOWCTB C YNCNOBBIM MPOrPaMMHbBIM
ynpasneHnem — G-code (ISO 7-bit) cornacHo ctaHaapty — I1SO 6983-1:2009. [ns NOAroTOBKM
NporpaMMm MCNosib3yeTca CTOPOHHee NporpaMmMHoe obecneverune. Hanpumep, Cura, SimplyFy,
Repetier-Host, KISS Slicer v ap.

0 MPNMEYAHWE — 1M Kozerko M.KO. (KomnaHua VolgoBot) He HeceT oTBETCTBEHHOCTM 3a
PaboTOCNOCOBHOCTL M KaYeCTBO CTOPOHHErO MPOrpaMMHOro obecneyeHns Ana NOArOTOBKM
pabounx Nnporpamm.
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1.3 TexHUUecKkne xapaKTepucTnuKmu

TOUHbIE TEXHMYECKME XapaKTeEPUCTUKN |/|3,£l,eﬂl/lﬂ 3aBUCAT OT BapMaHTa MCMNOJIHEHWA

yCTpoWcTBa. Bapbipyemble napameTpbl B Tabauvue ByayT ykazaHbl 3HAKOM «*»

nepeyncieHnemM vepes «/».

TexHonorus:

FFF/FDM

Obnactb neyaTn®;

297x210x210 / 297x250x210 MM

MUHMManbHas TONWWMHa CNoA:

40 MyKpoH [0.04 mMm]

[IVICKPEeTHOCTb NepeMeLLeHna ocew:

XY 12.5 MUKPOH,
Z 1.25 MNKPOH

TonwmHa pemHa no XY*:

6 /10 MM

Tnn HanpasaArOLWMX ocn Z*:

UnanHapunyeckne 12 mm / Penbcosble 9 MM

Tvn npuBoza ocn Z*:

TpaneuenansHbii BUHT 8 mm / LLIBIT 12 MM

[AnameTp pacxogHoro matepuana: 1.75+0.2 mm
KonnuecTBo aKCTpyAepOB™: 1/2
CncrteMa oxnaxzaeHua Tepmobapbepos

A P peep BoasiHas

3KCTpYAepa:

[AnameTp conna:

CmeHHoe o1 0.2 10 1T MM

MakcrManbHaa TemnepaTypa 3KCTPYLAepoB*: 450 / 275°C
MaKCTMaﬂbHaH TemnepaTtypa pabouero 150 / 250 °C
crona*:

MakcnmanbHaa Temnepartypa Kamepbi: 10°C

MexaHun3M nogaun unameHTa*:

3ybuaTtoe KoAeco 1N NPUNKNUMHON Banuk /
Onno3uTHble 3ybuaTble koneca

Tvn npuBoAa aKCTpyAepa™

LLaroBbit asuratens / LLlarosbin aBuratens C
pesyKTOpOM

CoBMeCTMMble MaTepwnasbl Nedvatun:

PLA, ABS, HIPS, PETG, TPU, TPV, NYLON,
ABS/PC, PC, PSU, PEEK, PVA, POK, WAX3D, PA,
PA66 GF30, ABS GF12

Kannbposka ctona:

PyyHas

Tvn paboyen kamepsi:

3aKpbIThIN C NPUHYAUTEIbHBIM MOLOTPEBOM

Tun pabouero ctona*:

CMeHHas ctanbHas noanoxka / CMeHHas
CTekIgHHaA naarpopma

Tun skpaHa ynpasaeHua*:

LCD12865 (pyuHon) / TFT35 (ceHcopHbIN) /
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TFT43 (ceHcopHbin) / TFT50 (ceHcopHbIl) /
TFT70 (ceHcopHbIn)
COBMECTUMOCTb € APOTPaMMHbIM Cura, SimplyFy, KISSlicer, REPETIER-HOST
obecneyeHnem:
PaclwumpeHre npuHMMaeMbix Gannos: .gcode
PaclumpeHre NnpuHUMaeMbIX MOAeNen :
stl.obj

(NporpaMMHbIM obecneyeHmem):
Pabouasn TemnepaTypa OKpy>KatoLLen 15.35°C
cpeapl:
Temnepatypa xpaHeHus: 0-40°C
Pasmepbl NpuHTEpa: 630x570x565 MM
Bec: 56 kr
MnkoBas NoTpebaseMas MOLHOCTb: 3500 Bt
Pabota B anekTpoceTsx: 220B+15% 50r
NHTepdencbl NOAKNOUEHNS: USB, SD HC
Matepuan kopnyca: Cranb
Hanpasnarowme no XY: Penbcosble 9 MM

1.4 SkcnayaTauMoOHHbIE OrpaHNYeHus

Mepes Hayanom paboTbl BHUMATENBHO O3HAaKOMbTECh C SKCMTyaTaLMOHHbBIMM
orpaHnyeHnamm pabotel M3penns.

BHUMAHWE! N3penne GyHKUMOHMPYET NPW CAeAyrOLLMX YCAOBUAX BHELLHEN CPeabl:

+ Temnepartypa B npeaenax ot +15 °C go +30 °C;
*  BJAXHOCTb BO3ayxa He 6onee 80 %;
* aTMocepHoe faBrieHne B npesenax ot 84 klla go 107 klla.

BHUMAHWE! N3penne fonKHO BbiTb YyCTaHOBAEHO Ha POBHYHO, YCTOMUMBYHO
MOBEPXHOCTb.

BHMMAHWE! He noageprainte M3aenne BO3AENCTBMIO MArHUTHBIX UKW SNEKTPUYECKMX
nonen.

BHUMAHWE! [ina N3aenmna HefonyCTUM KOHTAKT C XUAKOCTAMMU.

BHUMAHWE! Snektpnueckoe nutaHme M3genns ocyLLecTBaseTCa OT CETH
nepemMeHHOro Toka ¢ HanpsxeHnem 220 B n vactotomn 50 'y, ObA3atensHO Haanume
3a3eM1eHns. KauecTBO 31eKTpUYeCcKom CeTM NepeMEHHOro Toka AOMKHO COOTBETCTBOBATb
TpeboBaHuam FOCT 32144,

BHUMAHWE! SnektpoHuka M3aenva yyBCTBUTENBHA K CKaykaM U nepenajam
HanpsXeHws B ceTu. PekomeHayeTca noakntouath Vizgenve k cetn 6ecnepeboiHOro nutaHns
(220 B, 50 ).

@ 3AMPELWAETCA: ncnonb3osath V3genne c NOBpexXAeHHbIM Kabenem nutaHus.

@ 3ATMPELWAETCA: noakntouath V3aenma K po3eTke, He MMELOLLEN 3a3eMAEHMS.

@ 3ATMPELLAETCA: BblkNtOYAT MU3AENNE U3 CETU, He YOEAMBLUMCL B OXNaXAEHUM
HarpeBaTe/ibHbIX 3n1eMeHToB A0 60 °C.
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1.5 TpeboBaHMA K NCNonb3yeMbiM MaTepuanam

[ns pabotbl M3aenns ncnonblyercs TepMonaacTMyHas naacTukoBas HUTb AMaMeTPOM
1,75 MM, HaMOTaHHas Ha kaTywky (PunameHT). brarogapa WMPOKOMY AMana3oHy
TeMNepaTypHbIX PEXUMOB B V134en11 MOTyT MCNONb30BaTbCA Kak CneLuanm3npoBaHHble
BbICOKOMPOUYHbIE, TaK U MaTepuasnbl ObLLEro Ha3HaYeHWs.

B Tabanue HUXe NpuBeAeHbl OCHOBHbIE XapaKTePUCTUKK, KOTOPbIM AOIXKEH
COOTBETCTBOBATb PACXOAHbIN MaTepuann.

XapakTepucruka 3HaueHue

Temnepatypa nnaBneHus:

[na CTanHZapTHbBIX NeyaTaroL X roNoBOK 100-260°C

[na BbicOKOTEMMEPATYPHbIX NMeyvaTaroLL X roa0BOK 100-450°C

Temnepatypa pasmaryeHuns:

[na ctaHgapTHOW paboueit naatbopmel 50-150°C

[ina BbicOKOTEeMMNepaTypHOU paboyen naatGopMbl 50-250°C

TBepaocTb

[Ana ctaHfapTHOrO MexaHW3ma nozaumn He MeHee 55 ea. no
Wopy D

Ana ycnneHHoro (C onno3uTHbIMK KOIeCaMm) MexaHu3Ma nojaym He MeHee 75 ef. no
Wopy A

Crekn10HanoaHeHWe / YrneHanoaHeHe GuiameHTa 0-30%

0 MPUMEYAHUE PekomeRayeTca XpaHnTb pacxofHble MaTepyabl B BaKyyMHOW UAn
MAOTHO 3aKPbITOM YMaKOBKeE.

BHNMAHWE Mcnonb3yite TONbKO CEPTUPULMPOBAHHBIE PacXOAHble MaTepuanbl 414
CTabuNbHOWM 1 KayecTBeHHOM paboTsl M3aenuns.

BHVMAHWE NI KozeHko M.KO. (KomnaHusa VolgoBot) He HeceT OTBETCTBEHHOCTM 3a
KayeCTBO PAaCXOAHbIX MaTepuanos v 3a JOCTOBEPHOCTb NMPEAOCTABAEHHbIX MPOU3BOAUTENAMN
PACXOAHbIX MaTePNaIoB XapaKTePUCTUK.

NMPUMEYAHWE PekomeHayeTca ncnonb3oBaTh MPOBEPEHHbIE NMPOU3BOANTENEM
N3penma pacxosHble MaTepuanbsl oT nponssoamtenet Rec™, NIT™, Filamentarno™.

Huxe npeacrtaBneH CrnCoK COBMeCTMMbIX MaTepranos C V3nennem.

Filamentarno™ Rec™ NIT™
TOTAL CF-5 PSU HWUT-ABS
TOTAL GF-10 PP HNT- HIPS
TOTAL GF-30 PVA HAT-Mid
TITAN GF-12 PA12+GF12 HUT-Petg

PA66 GF30 PMMA
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CERAMO ASA HNT-PLA
PRO-FLEX TPU HINT-POK
Prototyper S-Soft PET-G HUT-TPVI0
Prototyper M-Soft SEBS
Prototyper T-Soft TPEE
PLA+ Standart HIPS
ABS Standart PLA
ABS GF-4 ABS
ABS/PA PETG+GF10
ABS/PA GF-8 PC
AHtnnnpen UL94 V-0 SBS-GF
WAX3D Base PEEK

@ NPUMEYAHMUE AkTyanbHyto MHbOpMaLIMIO O CBOICTBAX 1 pexmmax paboTbl
NepeuncieHHbIMI MaTepranamm yToUHsAATe y NPOV3BOANTENEl PACXOAHbBIX MaTeprasnos.

Bo Bpems meuaTy BaxXHbIM CTAHOBWUTCA yaep>KaHue AeTanei Ha paboyem ctone. Kak
MPaBWIO Pa30rpeTbii MAACTUK HE OYEHb XOPOLLO MPUANMIAET K YNCTbIM MOBEPXHOCTAM
paboyero cTona, MO3TOMY MCMOAb3YHOTCA AOMONHUTEbHbIE CPEACTBA MOBbILIEHNA aAre3ny.
Mbl BeeM OTKPbITYHO MOAUTUKY OTHOCUTENBHO PaCXOAHbIX MaTepPUanoB, MOCKOIbKY BO
MHOTOM 3TO MOXEeT 6bITb A€I0M BKyCa ¥ NPeAnoYTeEHNA. TeM He MeHee, ANA HaUMHAROLLMX
NONb30BaTeENEN Mbl PEKOMEHAYEM MCMOAb30BaTh MO0 KaHLENAPCKUI Kaen KapaHaall —
aHaNOrNYHbIV TOMY, KOTOPbIV MAET B KOMMJIEKTe ¢ 0bopyaoBaHVeM, MO0 GUPMEHHBIV
6a30BbI aaresms oT KoMnaHuu Filamentarno™.

Kne kapaHzalw cnefyeT HAHOCUTb Ha XONOAHBIA CTOA — Kak MUHUMYM B 2 C/104,
OXWAAs BbICbIXaHMA Nepej HaHeceHeM caeayrolero cnod. Kak npaBuao 3Toro 4OCTaToOuHO.
Cpa3sy ke nocne HaHeceHuA knesa Ha pabouyro NOBEPXHOCTb paboyero cTona MOXHO
NpVCTynaTh K neyaTu. He CTOMT HaHOCUTb CAMLIKOM TOACTbIA CNOM — 3TO OyAeT CKa3biBaTbCA
Ha KayecTBe neyaTtv NepBoro cos. [1py HakoNAeHWN Knea Ha CToNe ero NepuoaAnYecKm
MOXHO CMbIBaTb BOAOMW.




1.6 Komnaekrauus

B coctaB nocTtaBky BXOAMUT:
* VI3penue, ynakoBaHHOE B KAPTOHHYHO KOPODKY C BHYTPEHHUMM BKAaAbILLAMW;
* [loacTaBka AN KaTyLLUKN PacXO4HOrO MaTtepuana;
» ba3oBbiv agresus;
* 2 npoBoga Ansa pabotsl B cetn 220V;
*  SDHC-®new kapra;

* [loanoxka 3 HepxaserolLen ctann / CTeknaHHaa naatdopma (B 3aBUCMMOCTM OT
KOMMaeKTaumnm);

*  WHcTpykuma no akcnayatauum (8 6yMaxkHOM BuAe, MO0 B SNE€KTPOHHOM Ha dieLu-
KapTe);

*  OnaHeL AnA NOAKAOUYEHNS K CUCTEME BEHTUAALMNY;
* [apaHTUIMHbLIV TaNOH,;

* OpraHaisep C NpUHaANEXHOCTAMY;

* [lacnoprt Ha V3zenne.




1.7 OcHOBHbIe 31eMeHTbl N3penunsa

1 — CcMOTpPOBOE OKHO MepesHen ABepLibl; 2 — 3aMOK NnepesHen ABepupl; 3 — nepeaHas
ABepua; 4 — KHoMKa 3anycka (Mpy HannumMm MOAYNA aBTOOTKNOUEHMA); 5 — BEpXHAS
KpbILKa; 6 — pa3beM SD-HC ¢preww-kaptbl; 7 — 3kpaH ynpasieHuns; 8 — USB pasbem ¢neLu-
KapTbl (ANA CEHCOPHbIX 3KpaHOoB); 9 — ntovok CBO; 10 — lNMpuemHunk dunamerta; 11—
CepBucHbIN Ntok 1 BeHTUAAaTop; 12 — CepucHbI USB-B pasbem.

1 — KHoMKa BKAKOUEHUA.




1 — KpbILWKa MHAYKTMBHOIO KOHLLEBOrO BbIKArOYATENS (ANA YCUAEHHOM OcK Z); 2 — 6onT Ans
oTaenbHoro nposoaHuka PE (M3LU); 3 — 3aaHWI BeHTUAATOP paboTatowmii Ha BblayB ; 4 —

3aHNM BEHTUNATOP pa6OTaI-OUJ,l/IVI Ha BAYB, 5— Pa3beEM I1EKTPOMNTAHNA OCHOBHbLIX CMCTEM
N3aenna; 6 — KHonka BKAKOUEHUS NNTaHNA Ha SNEKTPOLENb TEPMOKaMEpPDbI, 17— pasbeM

SNEeKTPONUTaHNA TEPMOKaMepbI.
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1 — perynMpoBOUYHbIV bapallek Aia HaCTPOWKK ypOoBHA paboyert naatdopmsl (3 nav 4 B
3aBMCMMOCTM OT MCMONHEHNA paboyero cTona); 2 — paboyaa naatdopma (CTekno um
Hep>kaBeroLLas NoAN0XKa); 3 — COOPHMK M3NNLLKOB MaTepuana (OTCyTCTBYET B UCMONHEHWSA C
1 3KCTPYAEPOM MW PaCLUMPEHHBIM PabounM CTONOM); 4 — WweTka ANA aBTOMATUYECKON
OUUCTKM 3KCTPYyAepa (OTCYTCTBYET B UCMOHEHUA C 1 3KCTPYAEPOM UM PaCLUMPEHHbIM
pabounm cTonom); 5 — ranoreHoBas namna OCBeLLeHNs; 6 — AaTunK TeMnepaTypbl BHYTPY
Kamepbl;, 7 — HarpesaTte/ib TepMOKaMepbl (BHYTPW ycTaHOBAeHbl TOH w1 KpblibyaTka).
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1.8 SkcTpysep

KoHeuHbIV BMJ, 3aBUCUT OT MCMOAHEHNs V3aenns. Huxe npeactasaeHa Bepcmsa ¢ 1
neyaTatoLLLEN FTOOBKOW.

1 — Bapatuek peryMpoBKM NpuxXmnMa GuaameHTa; 2 — OTKUAHOW pblyar Npuxuma
dunameHTa; 3 — BXOAHOW KaHan 3KCTPyAepa; 4 — nogaroLlee 3ybuatoe Koneco.

,ﬂ,anee npeacraBneHa Bepcma MCNoOAHEHNUA N3nennsa c 2 nevyaTarowMMmM roJjoBKamMm

3 4 5

1 — Gapaluek perynmpoBKkM npuxunma ¢unamenTa 1 3kcTpyaepa; 2 — OTKUAHON pblyar 1
3KCTPYAEPa; 3 — MexaHW3M nepekroyaTens ronosok; 4 — BXOAHOW KaHan 1 3kcTpyaepa; 5 —
BXOAHOWM KaHan 2 3KCTpyAepa; 6 — OTKMAHOW pblyar 2 3kCTpyaepa; 7 — Hapallek
PeryMpoBkn NpuxxmnmMa dunameHTa 2 skCTpyaepa; 8 — wryuepsl Ana natpybkos CBO.




1— dopcyHKa Nogaun oxnaxaaroLlero NoToka BO3Ayxa; 2 — nevartarolan ronoska 1

IKCTPYAEPa; 3 — neyaTaroLas ronoska 2 3KCTpyAepa.




1.9 Cnucok noaaep>KMBaeMbIX KOMaHJ,

Mpw paborte ¢ V3gennem foCTyneH pag KOMaHZ f3blka NporpaMMumpoBaHmna G-code,
npeacTaBneHHbI B Tabanue 1. C nogpobHom nHbopmMaLmen 1 npumMmepaMm UCNoNb30BaHWA
KOMaHJ, MOXHO 03HaKOMWUTbCA Ha calTe https://marlinfw.org/meta/gcode/

KomaHaa Kpatkoe onucaHue

GO, G1 3aZaHne TMHEeNHOrO NepeMeLLeHms.

G2, G3 3a4aHne ABVXKEHNA NO OKPY>XKHOCTU.

G4 MNpunocTaHOBKa ouepean KOMaHJ, Ha HEKOTOPbIN Nepnos BPEMEHW.

G10 BbinonHeHWe peTpakTta — OTBOAa Matepuasna 13 consa.

GNn BbinonHeHWe BO3BpaTa HUTKM NOC/e peTpakTa.

G12 MpoLiecc ounctkn conna 6e3 nogaun matepunana.

G14 Mpouecc ouncTkm conna C NoAaden NaacTka U NoCAeAyoWwmnM peTpakToM.

G20 YCTaHOBKa eAVHNL, M3MEPEHNA B AtOMMaX.

G21 YcTaHOBKa eAMHUL, M3MepPeHUa B MUIIMMETPAX.

G27 Mpouecc NapkoBKkW 3KCTPYAEPa B 3a4aHHOM NOJOXEHUN.

G28 MNpouecc aBTONapKOBKM SKCTPYAEPa MO BCeM, MO0 e NO BbIOPaHHbIM OCAM.

G29 MocTpoeHume KapTbl NOBEPXHOCTM pabouein nnatdopmMbl Mo 9 Toukam. C MOMOLLbLO
30HZa aBTOKaAMbpoBKM. KOMaHZa He BbIMONHAETCA, eCiv NpeABapUTeNbHO He bblia
BbINOJ/IHEHA aBTOMapPKOBKa.

G30 BbinOAHEHWE eANHMUHOTO N3MepeHns ypoBHA pabouert naatdhopmbl B 3a4aHHOM
TOYKe.

G90 YcTaHOBKa abCONFOTHBIX KOOPAMHAT.

G YcTaHOBKa OTHOCUTE/bHbBIX KOOPAMHAT.

G92 MNpucBanBaHne KOOPANHATBI TEKYLLEMY MONOXEHNHO OCEN.

MO, M1 OcTtaHoBKa TekyLLero nepemMeLleHms 40 NoayYeHUa KOMaHAbl Ha MPOAO/IKEHME.

M17 Mosaya nuTaHuna (6AOKMPOBKA) Ha BblIOpaHHbIE LIAroBble ABUraTeNu.

M18, M84 OTk/ItOUEHME MUTAHNA BbIOPAHHBIX LLIAroBbIX ABUIaTeNEN.

M20 TpaHcaauma cnucka GannoB C KapTbl NaMATU B NapannesbHbIi NOpT.

M21 VHWUpmanm3auma kapTel NamaTu.

M22 OTkArOYeHWe KapTbl NaMATH, UMUTALMA ee U3BAeYEeHN .

M23 Bbibop darina Ha kapTe namAaTtu.

M24 Crapt 3D-neyatn 13 daina, BbIbpaHHOrO KoMaHAoM M23.

M25 OctaHoBka 3D-neyaty 1 NnapkoBKa 3KCTPyAepa.

M26 3aza4a HoMepa CTPOKK, C KOTOPOWM HAUYHETCA UTeHne darina.

M27 BbiBeseHMe TekyLLen CTPOKM YTEHWUA OTKPLITOTO Gainia C KapTbl MaMATK.

M28, M928 | Hauano 3anuncm B OTKpbITbIM daiin. Bce komaHabl, MoayYeHHble M3aenvewm,
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https://marlinfw.org/meta/gcode/

3anuncbiBaroTCA B Gaiin U He BbINOAHAKTCA, Noka M29 He 3akpoeT daiin.

M29 OcTaHoBKa 3anucK B paiin, kotopas bbina HayaTa ¢ M28 nan M928.

M30 Yaanqaet ¢ KapTbl NamaTy daiin, ykasaHHbIM B MapameTpax.

M31 Bo3spalueHne BpemeHy, NpoLleaLuero ¢ Hadana TekyLero 3asaHuns 3D-nevatw.
M32 3arpy3ska B OTKpbITOM darine apyrmx ¢baraos 1 3anyck nx Kak NoANpPorpammei.
M73 OnpegeneHvie TekyLLero NPOLLEHTa BbINONHEHWA Ha Ancniee MN3aenvs.

M75 3anyck Tanmepa 3asaHua Ha 3D-neyats.

M76 MNay3a Taimepa 3asaHna Ha 3D-neyars.

M77 OcTtaHoBKa Talmepa 3asaHma Ha 3D-neyats.

M78 MNepeaada B NnapannenbHbIi NOPT cTatncTky 3D-nevatn M3genms.

M81 Bbik/toUeHne nuTtaHma (408 MOAYA aBTOOTK/IHOUEHWS).

M82 MepeBog ocv E B abBCONOTHBIN PEXUM HE3ABUCUMMO OT APYrMX OCEMN.

M83 MepeBog ocn E B OTHOCUTENBHbIN PEXMM HE3aBMCUMO OT ApYrux OCew.

M85 YcTaHOBKa BpeMeHn oxungaHua. Ecin B TedeHWe 31oro Bpemenu M3genve

HeakTMBHO (He coBepLuaeTcs nepemeleHnin), MO octaHoBUT paboTty M3aenms.

M104 YcTaHOBKa TemMnepaTtypbl 3KCTpYyaepa.

M105 BbIBOA TeKyLLEeN TemnepaTypbl B NapaiesbHbli NOPT.

M106 BkntoueHne BeHTUAATOPa MOAyna 0bayBa.

M107 BblkntoueHne BeHTMAATOPa MOAyNA 0bayBa.

M108 OTmeHa Harpesa.

M109 3af,a4a HOBOW LIENEBOW TeMnepaTypbl 3KCTPyAepa 1 610KMPOBKa MCMONHAROLLIMX
MeXaHW3MOB A0 JOCTUXEHMA 33/JlaHHOW LieSIeBOW TeMnepaTypbl.

M112 ABapuiiHas OCTaHOBKa. Bbik/toueHme BCex LaroBbixX ABUraTeNei 1 HarpeBaTeNbHbIX
3/IEMEHTOB.

M114 OtnpaBka TekyLelr No3uLmMM KCTPYAepa B NapannebHbli NOPT.

M115 BeiBoz nHdopmaumm o MO Usaenms.

M117 BbiBOA Ha ancnnen M3aenmsa CTpokmn cOoBbLLEHMS.

M118 OTtnpaBka cOOOLLEHNA Ha MOAKNFOUEHHbIN KOMMbHOTEP A5 OTOBpaxeHus

COO6LLI,eHl/IF| WA ANA BbIMOJHEHUA Kakoro-nmbo AGVICTBMH.

M119 BbiBOA MHPOPMaLMK O TekyLLEeM COCTOAHMM BCEX KOHLIEBbIX BbIKNOYaTENEN.
M120 BkroueHMe oTCnexXmnBaHNs BCEX KOHLEBbIX BbIKAOUATENEN.

M121 BbIkHOUEHWE OTCEXMBAHUS BCEX KOHLEBbIX BbIKAKOUATENEN.

M125 CoxpaHeHue TekyLLEero NoaoXKeHUA SKCTPYAepa U NepemMeLleHme skCTpyaepa B

NO3NUNKO NMapKOBKN.

M140 3asaya TemnepaTypbl Harpesa paboyer naathopmel.
M141 3afa4a TeMnepaTypbl Harpesa paboyen Kamepbl.
M149 VI3MeHeHWe eAnHVLL U3MepeHns TeMnepaTtypbl.
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M155 YcTaHOBKa NEPUOAMYHOCTM ONpoca NOKa3aHWn AaTYMKOB.

M190 YcTaHOBKa HOBOM TemnepaTypbl 3aZaHus paboyeit nnathopmbl AN TEKYLLETO CNOS.

M191 YcTaHOBKa HOBOW TemnepaTypbl 3aZaHusa paboyei Kamepbl ANs TeKyLLEero caos.

M218 Bbibop NonoXeHWs BTOPOM NevataroLLer roN0BKM OTHOCUTENBHO NEPBOWN.

M300 OTnpaBka curHana Ha BCTPOEHHbIN AMHAMMUK.

M400 MNay3a 06paboTkn NpuxoAALLMX KOMaHA G-KoAa A0 TOro BpeMeHu, noka He byayT
BbINO/IHEHbI BCE AENCTBUA, OTNPaBAEHHblE paHee.

M420 Bbibop ceTkn HacTporiku naatdopmel n3 M13Y.

M500 CoxpaHeHue Bcex TekyLmx HacTpoek B M3Y Usaenms.

M501 3arpyska Bcex HacTtpoek 13 [13Y VIzgenna.

M502 C6poc BCcex HaCcTpoek A0 3aBOACKMX. B TOM umncne cbpacbiBaeTcs n HaCTPOMKM B
M3Y UN3penns.

M503 BbiBOZ B NapannenbHbIi NOPT CBEAEHMI O TekyLmx HacTponkax [0 Usaenns.

M504 MNMposepka coaepxummoro M3y Vizgenns.

M524 OctaHoBka 3D-neyatt BO BpeMA UTEHWNSA C KapTbl MaMATK U OTK/IHOUEHME BCEX

HarpesaTte/ibHbIX 3N1€MEHTOB.

M701 [Npouecc 3arpyskun matepuana B 3KCTPyAep C NpesBapuTesibHbIM HarpeBoOM.
M702 MMpouecc n3BneyeHna Matepmana U3 sKCTpyaepa C NpesBapuUTeIbHbIM HarPeBOM.
M900 AkTVBaUMa KoadPuumeHTa Linear Advance

T CMeHa aKTMBHOTO 3KCTPYAEpa.




2 MoHTax N3penns

MpaBuabHas ycTaHOBKa M3aenns ABNseTCa 3a10roM KayeCTBEHHOW 1 6e30MacHOM
paboThl B AanbHenweM. [oAroToBky paboyero Mecta CTOUT OCYLLLeCTBAATL 3apaHee nepes
YCTaHOBKOW HEMOCPeACTBEHHO V3aenus.

2.1 TpeboBaHMA NO pa3MeLLEHUIO

Pabouee MecTo Ans pa3melleHmns M3genms A0AKHO COOTBETCTBOBATh C/IEAYHOLMM
napameTpam:

1. CootBeTcTBME YCNOBUAM IKCMNyaTaLMOHHbIX OrpaHuyeHna (cMm. n. 1.4);

2. Hanunuve BEHTUAALMN 1 BO3MOXHOCTb MPOBETPMUBAHMA NOMELLEHMS;

3. TBepAasn ropm3oHTanbHasA MOBEPXHOCTb, BbIAEPXMBAOLLAA HArpy3ky He MeHee 65 Kr;
4. Hanunume pasom wuHel PE (M3LLU);

5. Hanunune pagom 2 posetok 220V 500y, ¢ gonyctmmon cnnom Toka He MeHee 10 A,
Kaxzasn. B cetn obs3atenbHo ncnonb3oBaHve Y30 ¢ npaBmabHO NOAOOPaHHbIM
noporom cpabaTbiBaHNA.

6. PekoMeHAyeTCA MCMONb30BaHWE B MOMELLEHWNSAX C LLEHTPaIM30BaHHOW CUCTEMOM
BeHTUAAUMKN. Pabouee MeCTO A0NXKHO NO3BOAATL MOABOZA rOPPUPOBAHHOM TPYObI
BeHTUAALMN 120 MM (He BXOAUT B KOMMAEKT) K 3ajHein cTeHke 3D-MNpuHTepa;

7. OTcyTCTBME B HEMOCPEACTBEHHOW BAN30CTM NErKOBOCMNAMEHAROLLIMXCA NPEeAMETOB U
MaTepuanos;

8. Hannume 3a30pa Ao cteH ot M3genma. OT neBon cteHkn — He meHee 10 cMm, OT 3a4Hen
— He meHee 15 cm, oT npaBon — He meHee 30 cMm, OT BepxHelr — He MeHee 50 cm.

BHMMAHWE lMocne TpaHCnopTUpOBKK B YIMUHbBIX YCIIOBUAX — OCTaBbTE
pacnakoBaHHOE M3jenne Ha NoAroToBNeHHOM paboyem MecTe He MeHee yeM Ha 12 vacos.

He Bkatouante M3aenne B ceTb npexaespemMeHHO.




2.2 MNoaKnroUueHne K INeKTPoceTun

1. y6e,£|,l/|Ter YTO CHATbI BCE TPAHCMNOPTUPOBOYHbIE AETa/IN N CTAXKWK;

2. [epep noakntoueHnem ybeamTech, YTO KHOMKM NMUTAHWA Ha 3aZHen CTOPOHE u
HOKOBOM HaAxXoAATCA B MONOXKEHUN «O»;

3. Toakntounte kabenn nutaHns k obenm pasvemam (2, 4);
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4. CoeanHuTe C nomMoulbro 6oaToBoro coeamnHenns (1) wuny PE (IF3LL) n kopnyc

yCTpOl;’lCTBa C NOMOLUWbHO 3a3EMJIAOLLIETO NMPOBOAHMKA CEHEHNEM HE MEHEE 1,5 kB.
MM.

8 SAMPELLEHO Mcnonb3oBatb nsaenve B CETAX He COOTBETCTBYHOLLMX HOPMaMm
31eKTPo6e30MacHOCTM.

@ 3AMPELLEHO Moakntouate n3genme Kk po3etkam 6e3 3a3emMaeHus.

2.3 lNoakntroueHne K cucTeme BEHTUNALUN

B N3zennn nmeetca cBoA BEHTUAALMOHHAA cucTema. VIMeeTca BO3MOXHOCTb
MNOAKNHOUYEHNA K LIEHTPaNIM30BaHHOW CUCTEME BEHTUNALMM MOMELLLEHNA 414 OTBEAEHWS
BPeAHbIX BblAeNeHVI 13 paboyein 30Hbl. [TocTaBka M3aenma ocywecTBaseTca B KOMMAeKTe ¢
draHueM ANa NOAKAOYEHMA K CUCTEME BEHTUAALMM. [oAKOUEHME peEKOMEHAYETCH
MPOW3BOAMNTD K BbITAXKE C MOMOLLIO TMBKoW Tpybbl AnameTtpom 120 MM, a purkcaLmo Tpybsbl
Ha $aaHLLe — C MOMOLLBKO XOMyTa COOTBETCTBYHOLLLErO pa3mepa.




3 Ncnonb3oBaHue No Ha3HaAYeHUro

3.1 Tpadmueckuni nHtepdenc

Mocne BkAtoUeHUs MN3aenms Ha agucniee NosBMTCA M306paxeHWe C OCHOBHOM
nHbOopPMaLMelr 0 COCTOAHWUM NpuUHTepa. VicnonHeHne V3aenmsa BO3MOXHO B BYX BapMaHTax
CUCTEMBI YTIPaBAEHMUS:

1. DKpaH C MexaHMYyeCcKnm CnocoboM ynpaBaeHneM vepes 3HKOAEP C GyHKLMEen
HaxaTus;

2. CeHCOpHbIM 3KpaHOM. [1pyn 3TOM CEHCOPHBIN 3KpaH NoAAEPXKMBAET PaboTy C
MEXaHUYECKMM PEXVMOM YrpaBAeHMs.

o NMPUMEYAHWE [na nepeknroueHna Mexay pexmnMamm CEHCOPHbIX 3KPaHOB
HeobXOAMMO Ha 2-3 CekyHAbl 3aXaTb 3HKOAEP, SKpaH NPeAOoCTaBuT BbIBOP MexXay
ABYMA pexvMamu yrnpaBieHns.

[ns ynobcTBa onmcaHns B PyKOBOACTBE B Ja/ibHeNLLIEM YKa3blBAETCA

nocneaoBate/ibHOCTb ,D,eVICTBMVI no pa60Te Ana ¢ MexaHnm4yecknm Crnocobom ynpaBaeHnA.

3.1.1 Pe>kum ¢ MexaHU4YeckmmMm crnocobom ynpaBaeHUs

BHELIHWI BNA «K1accnyeckoro» MHTepdenca ynpasaeHnsa:

1— CTpoka yBeZOMIEHW; 2 — CKOPOCTb MeyaTy; 3 — CTpoKa TeKyLLMX TeMmnepaTtyp

3KCTPYAEPOB, NAATPOPMbI 1 KaMepbl; 4 — CTPOKa 3aZaHHbIX TeMnepaTyp 3KCTPYAEPOB,
nAaTGoOpPMBbl U KaMepbl; 5 — COCTOAHWE BeHTUAATOPa 064yBa MOAENN; 6 — Tekylume
KOOPAMHAaTbI; 7 — COCTOAIHWE FOTOBHOCTU paboyeit MPorpaMmbl.

YnpaBneHne NponNCXoANT 3a CHET SHKOAEPA KOTOPbIV PacroioxXeH CnpaBa 3kpaHa. 3a
CUeT BPaLLEeHNA NPOUCXOANT BbIOOP OMUMIA M BapMaHTOB, 3a CYET HaXaTUA — MepPeXxoZ 1
NPUHATME BapWaHTa. [1na nepexosa B MEHKO HY>XKHO HaxaTb Ha 3HKOAEP.
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3.1.2 CeHCOpHbBIN peXUM

BHeLUHWI BUA CEHCOPHOTO pexuMa ynpaBaeHus:

3 Y, Y
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X: 6.06 Y: 0.66 Z: 9.00

1 — OKHO yBeAOMAEHNI, 2 — KHOMKa «MEHK0»; 3 — KHOMKa ynpaBaeHnsa TeMnepaTypou
3KCTPYAEPOB; 4 — KHOMKa ynpas/ieHnsa TeMnepaTypon pabouer niathopmbl 1 Kamepsl; 5 —
KHOMKa YNpaBaeHUsa BEHTUIATOPOM OXNaXAeHUA MOAENN; 6 — KHOMKa yrnpaB/ieHus
CKOPOCTBHO Y KO3IDOULMEHTOM MOAauM (MOTOKOM) MaTepuana; / — TekyLime KOOPAMHATHI
oceu; 8 — KHOMKa «neyatb».

YnpaBneHne NponCXOAMT 3a CYET HaXaTusA Ha KHOMKW PaclONOXEHHbIE Ha SKPaHe.
NHTepdenc aaét BO3MOXHOCTb paboThbl kak ¢ SDHC dneww-kapTtamu, Tak 1 ¢ USB drew-

KapTaMn.




3.2 MNoaroToBKa 1 HacTpounka nsaenus

B N3pennmn nmeetcs pas 31eMeHTOB, MOAPa3yMeBarOLLMX HEOOXOAMMOCTb HAaCTPOWKY,
TaKMX, Kak YpOBeHb pabouer naatGopmsbl, C1aa NpUXmMMa GuaaMeHTa B MEXaHMU3ME U T. .
Bce HacTpoWikm HeobxoamMble 4na paboTbl ONMCaHbl B JaHHOM PYyKOBOZACTBE. Pabota ¢
MHTEPPENCOM yNpaBaeHNs ONMncaHa AN MexaHUyeckoro cnocoba ynpasneHuns (BBUAY ero
MPOCTOTbI U TAKOHUYHOCTW).

3.2.1 BoipaBHUBaHMe pabouen naatpopmbl

Kannbposka nnatdopMbl HeObx0AMMa ANd PaBHOMEPHOTO HaHECEHWS MaTepuana npu
neyat NnepBoro cnos. MNpu TpPaHCMOPTUPOBKE HACTPOWMKa YPOBHS pabouyer NaatGopmbl
MOXeT cOMBaTbCA.

Mepes Hayanom paboTbl HEOOXOAMMO NPON3BECTM €€ HACTPOWKY, AeNaeTcs 3TO B /Ba
5Tana. CHayana genaetca rpybas HaCTpoMKa, B HEM C MOMOLLbH 6apallKOB HACTPOMKM
YPOBHSA cTONa naaTtdOopMa reoOMeTpuyeckmn BbICTaBASETCA MapanaebHO MAOCKOCTY
nepemelLeHms 3kcTpyaepa. [nsa MHOMMX Cyyaes, 3TOrO OKa3blBaeTcs A0CTaTouHo. [Janblue
cnesyet TouHasa HacTporika. OHa nogpa3ymMeBaeT NOAOOP TOYUHbIX 3HAUYEHMIA 3a30POB ANA
KaX/Jo0M 13 9 Touek, paBHOMeEPHO pacnpeaeneHHbix No pabouen naathopme. Janee
nporpamMmmHoe obecneyeHmne 3D-TpuHTEpa CTPOUT KapTy MOBEPXHOCTN paboyero ctona u
MO3BONSIET KOMMEHCMPOBATh ManenLlLe HEPOBHOCTN Ha pabouein naatdopme.

[pybas HacTpowka:

1. «MeHto» - «KoHpurypaumsa» - «BbipaBHMBaHME cTONa» - «HavaTb».

2. AnroputMm npegsaraet NpoxoAKy No Bcem 9 koopamHaTtam. B faHHOM ciyyae Mbl
byaemM nponyckaTtb BCe BCMOMOraTesibHble TOUKK, 1 ByaeM NCMOoNb30BaTb TONBKO Te,
KOTOPble PacnoaoXeHbl Haj bapallkamu peryampoBkn nNoj paboyern naatGopmMon.
[Mpn 3TOM BO3MOXHOCTb MEHATb 3a30P C MOMOLLIbFO IHKOZEPaA 34eCh UCMONb30BaTh
Heb3A.

3. Korga npuHTep NoaBoAnMT conio u naatdopmy Ha 1 Touky KaanbpoBKK, HEOBXOANMO
NMbOo Ha rnas, MMbo Mcnonb3ya Wyn (M AncT bymaru) BblCTaBUTb MUHUMAAbHO
BO3MOXHbIN 3a30p MexXay conioM 1 naatdopmont. Caenatb 3TO HY>XXHO TaknM
obpa3om, YTobbI NPK 3TOM COMJIO He AaBMao Ha naatdopmy. Mocae Toro kak nepsas
TOYKa roTOBa, MOXHO HaxaTb Ha 3HKOZAEP, YTODbI MePenTH K CreayroLLel TOUKe.

4. TlponycTne BCMOMOraTesibHble TOUKM, BbICTaBASEM OCTalbHble TOUKM HaZ Bapalukamu
perympoBKun. (3 WTyku Ang GpesepoBaHHbIX N1aTGOPM U 4 AN CTEKNAHHDIX).

5. Tlo roToBHOCTW, MOXHO MOBTOPUTL AEUCTBME eLLE pa3 AN NonyyeHusa bonee TOUHbIX
pe3y/bTaToB.

TouHas HacTpovika:

1. «MeHto» - «KoHPUrypauus» - «BolpaBHMBaHWe CToNa» - «HayaTtb».

2. B paHHOM cnyyae Mbl Byaem ncnonb3oBaTb Bce Touku. [pu 3ToM bapallkm Noj
pabounM CTONIOM NCMOAb30BaTb HEMb3A, @ 3a30P MEXAY COMIOM 1 NAaTGOPMON
HEOBXOAMMO MEHATb 3a30P C MOMOLLbO SHKOAEPA.

3. AHanorn4yHo rpybon HacTpowke, 3a30p B KaXKAOM TOUKE MeXAy COMIOM U
nnaTbopMon AoMKeH ObiTb MUHMManeH. COMao He AOMKHO AaBUTb Ha N1aTGopMmy, HO
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MNPV 3TOM MeXZAY HUMUK He AOMKHO ObITb MpocBeTa. Takas kanmbpoBska A0aKHa ObITb
ANs BCex 9 Touek.

4. Tlocne 3aBepLUeHMA NpoLeaypbl HEOOXOANMO COXPaHUTb HACTPOKMKM: «MeHKo» -
«KoHdurypauma» - «CoxpaHUTb HaCTPOMKMN».

Mwuikpoluar

B 3aBMCMMOCTI OT TeMMepaTypHbIX PEXMMOB PaboTbl 3a30p MOXET PaBHOMEPHO
MEHATb B DOBLLYHO MAN MEHbBLLYHO CTOPOHY. HacTpouTb ero MOXHO Kak v nepej Hayanom
nevaTtu:

«MeHto» - «KoHpurypauma» - «Z ctona»

«MeHto» - «KoHpurypaumsa» - «CoxpaHnTb HaCTPOVKMN»

Tak 1 BO BpeMf Hayana neyatn nepsoro cios, 4obasus nan ybasvB BeIMUMHY 3a30pa
Ha NepBOM CJI0€.

«MeHto» - «Hactponka» - «Mukpowuar Z»

Pe3ynbratbl neyatu nepBoro cnos
Hwxe npviBeseHbl NpUMepbl HEBEPHOW 1 BEPHOM HACTPOMKM YPOBHA MAaTGOpMbl AN
NerkoCcTv MOHUMaHMA.

NEYATb YBEAUMEHO  NMPUMEYAHME
BbICOKO ONTMMalbHO HW3KO : .

Tee
X v X

CONAO CAULLKOM
BbICOKO

CneBa — c/vLLIKOM HO/bLLIOW 3a30p,
cnpasa - ONTMMasbHbIN

CONAO O4EHb
HU3KO

\

MprMep canLKoM 6obLWOro 3a30pa




3.2.2 Hactpowka PID perynatopa nevaTaroLmx roloBoK

Temnepartypa, °C
I |

Mpuemnemo

SRR Lol I

10°C Ekhneanhuaaxpusan

=
Bpewms, c

[ins ynpaBaeHns TeMnepatypon neyataromMm ronoskamm ncnonbsyetcs MiAA-
perynaTop, Npv NpaBuAbHOM HAaCTPOKiKe OH NO3BONAET A0OUTLCA Bonee NNaBHOrO
noaaepxaHua Temnepatypsl. Jna ero HacTponkm ncnonbdyetca 3 kosbduumeHta Kp, Ki, Kd.
Mpobnema 3akNtoyaeTCs B TOM, YTO Ha PasHbIX TEMNEePaTyPHbIX PeXMMax 3T KO3GULMEHTbI
MOTYT OTAINYATBCH, YTO MOXET MPUBOAUTb K KONebaHNAM TemnepaTtyp, MAN HeLOCTaTOYHOMY
pa3orpesy.

3D-MpuHTep yMeeT BbINOAHATL aBTOMATUYECKYH HACTPOMKY 3TUX KO3QOULMEHTOB ANA
3a/laHHOM TemnepaTypbl 3KCTpyaepa. JaHHyro npoLeaypy LenecoobpasHo Aenatb nepes
CMEHOWN TeMnepaTypHOro AMana3oHa pacxoAHOro Matepuana. [1nsa 3Toro Heobxoanmo:

1. «MeHto» - «<KoHurypauma» - «lpyrne HacTporikn» - «Temnepatypa» - «ABTonogbop
PID {Homep 3kcTpyaepa} — Bbibop TeMnepatypsl.

2. [MpuWHTEp HauyHeT NpoLiesypy HACTPOMKKM, KOTOPas 3aHMMaeT He bosee 5 MUHYT.

3. [1o roToBHOCTN HEOBXOAMMO COXPaHUTL HACTPOWKK: «MeHo» - «KoHburypaumsa» -
«COXpaHUTb HAaCTPOWKM».

Ana nogbopa PID yepes napannensHbivi MOPT yNpaBAeHWS, AN KOHCOb B CEHCOPHOM
pexunmMe Takxke OyayT None3Hbl KOMaHAbI:

M303 EO S240 C8 U — komaHda asmonodbopa 3Ha4veHul ko3ggpuyueHmos, 20e EO —
Homep skcmpydepa, S240 — 3HaveHuUe memnepamypel, C8 — KoaU4eCcmao Yuk/I08.

M500 — coxpaHeHue Hacmpoek 8 EPROM.




3.2.3 CmeHa pacxogHoro matepuana

OCHOBHas CIOXHOCTb 3aKAFKOYAETCA B Pa3ANYHbIX TEMMEPATYPHbIX AMana3oHax
PAaCXOAHbIX MaTepunanos.. [103TOMY AN CMeHbl MaTePManoB C OOAbLLON pasHULLEN paboumx
TeMnepaTyp pekoMeHAyeTca MeHATb cona (cm. . 4.3.2). Tak, Hanpumep, CTOUT AepXaTb
otgensHoe conno ana WAX3D, ABC nan PEEK. Ipw 3ameHe conna CTouT cpasy BbiTalnTb
MaTepman KOTopblin Bbln BHYTPW A0 3TOrO U yHeAMTbCS, UTO BHYTPU KaHaia ero He 0CcTanoch.

Harpelite akcTpyaep 4o pabouen TemnepaTypbl HOBOrO Matepuana. Ybepute ctapbin
MaTepwman. PasoMkHuUTe TpybKy HONBLIOrOro AnameTpa 13 kabenb KaHana 1 ManeHbkoro 13
sKcTpyAepa. CTapbii GraaMeHT MOXHO MPOCTO BbITALLMTL MPW HArPETOM 3KCTPYAepe PyKOM
M3 MexaHW3Ma Nozauw, IMbO C NOMOLLbIO MHTepdelica ynpaBaeHNs:

«MeH» - «[IXBMXEHME» - «[IBUXEHME MO OCAM» - «IKCTPYAEP» - 8pALeHUe
3HKOOepa 019 noda4u urameHma

[anee yctaHoBUTe KaTyLIKy C GUAAMEHTOM OLHUM U3 NPEAJOXEHHbIX CNOCOBOB.

CnpaBa — Ha NOACTaBke A4 KaTyLlWKn (1Mb0o B BBIHOCHOM Cylumnake duaameHTa crpasa oT
npuHTepa); Cneea — CBEPXy NPUHTEPA Ha NOABECHOM KPOHLUTENHE (CTPOro pekoMeHayeTca
AR SNACTUYHBIX U MATKMX MaTepuranos, Takmx kak WAX3D, FLEX).

BctaBbTe dunnameHT B OTBEPCTUE MPUEMHMKA NaacTVKa. [ns ABYX3KCTPYAEPHOro
MCMONHEHWNA: BEPXHUI KaHan — 1 3KCTPyAep, HUXKHWNIA KaHan — 2 3KCTpyAep. B HekoTopbIx
KOMMIEKTALIMAX B KaHa/bl YCTAaHOBAEHbI 1OTMYeckme AaTumkn obpbiBa GunameHTa, Kotopble
NO3BOIAKOT MPUHTEPY BCTaTb Ha May3y BO BPEMA OKOHYaHWSA PacXoAHOro MaTtepuana.

@ PUMEYAHME fatunkn drnameHTa paboTatoT Ha AaHHbI MOMEHT TONBKO B
MexaH14eckoM nHTepdence ynpasaeHuna. VIx cTont otTkarodatb nepes UCrnosib3oBaHnem
CEHCOPHOTO pexmMa.
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BcTaBbTe HUTb HOBIO pPacXo4HOro Matepuana B KaHasl aKCTpyaepa, yKa3aHHbIVI

CTPENKOW, C MOMOLLbHO MEHHO NMozaBaiTe GMAaMeEHT B 3KCTPYyAep M OAHOBPEMEHHO
MNOATaNKMBAWTE PYKOW, NOKa NOAaroLLIMe KONeca MexaH3Ma NoAaum He NoAXBaTAT ero.

«MeH» - «[IXBUXeHUE» - «[IBUXEHWNE MO OCAM» - «IKCTPYAEP» - 8pAlyeHUe
3HKOOepa 01 noda4u usrameHma

[anee nosaBanTe MaTepunan Noka OH MNOMAET TOHKOW HUTbIO M3 KaHana conna. locne
3TOro ybepute 06pa3oBaBLLyOCA MNETNHO0 MaTeprana 0bpaTHO CMOTaB MU3NMLLEK HA KaTYLLUKY U
COMKHUTE 06paTHO HOobLLYHO TPYOKY 13 Kabenb-kKaHana U ManeHbKyr 13 3KCTpyaepa.

0 NMPUMEYAHWE Ecnv npu 3sTOM Matepuan He NoLues UX corJjia — BO3MOXHbI
cnepyroLme NPUUnHBbI:

1. 3abuto conno (cm. n. 4.3.2);
2. 3abwut kaHan nogauv Matepuana (cm. n. 4.3.3);
3. He npaBuibHO HaCTPOEH NPWXKM MNpyTKa B MexaHn3me nogaun (cm. n. 3.2.5);

4. JInbo e HOBbIA MaTepran ynepca CBOMM KOHUMKOM 33 BXOA KaHana, nau 3a
CTyneHbKy BHYTpUW. B TakoM ciyyae nydlle BCero BbiTalmTb GraameHT, obpesatb
KOHYWK, 1 BCTaBUTb 06paTHO. Ecan 310 He mMOMOXeT, 0cnabutb Npuxnm npyTka. Ecam
e He MOMOTYT W 3TN AeMCTBUSA, TO OTKPYTUTb Bapallek, OTKMHYTb PyKOM 1 NOAATb
brnameHT 20 caMoro conna pykow.

3.2.4 Bbirpy3ska ocraTka matepuana

Bbirpy3ka ocyliectsaseTca Ha paboyen Temnepatype matepuana. /inbo yepes
aKkKypaTHoe BbITArMBaHne GunaMeHTa pykon, IMbo yepes MeHHo.

«MeH» - «[IXXBUXKEHUE» - «[IBUXKEHME MO OCAM» - «IKCTPYAEP» - 8pawjeHue
3HKoOepa 01 nodaqu gunameHma

i ] MPUMEYAHWE MNocne n3sneyeHmsa KaTyLwKmn eé KOHYMK CTOUT 3aLenuTb 38 OAHO U3
BOKOBbIX OTBEPCTUI BbIMOJAHEHHbBIX B 60OVHE. ITO HEOBXOAMMO, YTOObI Ha KaTyLUKe He
obpa3zoBanca y3en, KOTOpbI NpUBEAET K Opaky Npu neyaTu B AasbHENLLEM.
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3.2.5 Hactpownka mexaHu3ma nogaum matepumana

Pa3nnyHble pacxofHble MaTepuabl CUIBHO OTAMYAKOTCA MO TBEPAOCTU. B 3aBMCcMMOCTM
OT TOrO KakoW MCMONb3yeTcsa MmaTepman, HeObXOANMO peryanpoBaTb bapaLlkm NpuUXmnma
burnameHTa, ykazaHHble Ha PUCYHKE:

Ana markmx matepuranos, Hanpumep, WAX3D npuXXum CTOUT OCTaBAATbL efe-
3aMeTHbIM. [l TepMoniacTnuHbIX 3nactomepos, Hanpumep, FLEX nan RUBBER — meHbLUe
cpeaHero. Ana PLA, ABS — cpeaHnin, ana PSU, PC, PEEK — 6onblue cpeaHero.

Ecav dunameHT nepeTmpaetcs U NOAaETCH B HEAOCTAaTOUHOM KOMYECTBE, 3HaUUT
B0 HeBEPHO NoaobpaHa TemnepaTypa 3KCTPY3um, AMbO NPUXKUM pblyaros. Ecin dunameHT
3aCTpeBaeT M Ha HeM OCTaéTcs Hebobluas Noaykpyraas NpoToYka, CKopee BCero — Mpuxkmm
HeAocTaToueH. Ecam xe npyTok nepeTvpaeTcs nav nepenambiBaeTcs, CKopee BCero —
MPUXKNM N3ObITOYEH.

Mpv NpaBWABHOW HACTPOlike Ha GUNAMEHTE JOKHbBI OCTaBaTbCA 3aMeTHble, HO
paBHOMEPHbIe cnefpl OT 3ybuyaTbIx KOAEC, MPW 3TOM B SKCTPYAEP MaTepuan LONXKeEH
NOAaBaTbCA PaBHOMEPHO U 63 NPOCKab3blBaAHUI.

3.2.6 HacTpoWka ABYyX3KCTPYAEPHOMN CUCTEMDI

[ins TOro uto6b6l BO BpeMs ABYXIKCTPYAEPHOW MeyaTy COCTaBHas MOAE/b BbINOAHANACH
TOUHO W 6e3 CMeLLEeHMI, HeOHXOANMMO NPOBECTU PErYANPOBKY B3aMMHOIO PacnoNOXEHMS
060MX NeyaTaroLLMX roNOBOK.

Kannbposka BbicoTbl 3kcTpyAepoB Dondolo

- BoinosHaem kOMaHAy yCTaHOBKM HayabHOrO MONOXEHMA

- 3aX04AMM B NepesBUXKeHNe OCAMU

- BblaBuraem ¢ MOMOLLBHO KOMaHZA nepeMeLLeHmsa SKCTPYAepbl B TOUKY Hanbonee 6an3Kyro
Anda Habntojatens

- Bepem nunct bymaru, ambo Wwyn, n kKnagem ero Ha pabounin cTon

- C NOMOLLbIO KOMaHZ NepeMeLLeHnsa MOAHNUMAEM CTOA 4O MOMEHTa, Noka bymara (Lyn) He
KOCHeTcA nepBoi ronosku. Koraa mbl 6yaem BOAUT BymMaroi (LLynom) oHa AOXKHa Nerko
MPOXOAWTb MEXAY CONNOM W NAaTGOPMOM, HO MPU STOM AOKHO OLLYLLATHCA
MPVKOCHOBEHME C 0H6ENMM MOBEPXHOCTAMM.

- 3anoMMHaeM KOOPAMHATY OCK Z yKa3aHHYH Ha 3KpaHe
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- C NOMOLLbIO MEHIO MEepPeKNOYaEM SKCTPYAEP Ha BTOPYHO rON0BKY

- KomaHzom nogbema onyckaeM/nogHNMMAEM CTON 4O COMPUKOCHOBEHMA, aHaNOMTMYHO
NepBOMY IKCTPYAEPY. 3aNOMUHAEM KOOPAMHATY.

- PazHuuy BcTaBnsem B ctaptoBoM G-code B koMaHay M218 X... Y... Z nocne Z. Co 3HaKOM -,
eCn 2 SKCTPYAEpP OKa3anca HUXe.

KanmbpoBka ropMsoHTanbHOrO NosoXeHus akcTpyaepos Dondolo

HacTpolika rop3oHTasbHOTO CMeLLEHMA IKCTPYAEPOB OCYLLECTBAAETCA 3a CUET neyaTy
LWKanbl HOHWYyca. [lnga 31oro 1 3kcTpyAep nevataer OAHy NOJOBUHY, 2 SKCTPYAEP BTOPYHO
NoNOBUHY. [1pn 3TOM pekOMMeHAyeTCA NCnonb30BaTb PLA naacTk KOHTPACTHbIX LIBETOB.
KannbpoBouHbIn darin nexuT Ha daell-kapTe nog Ha3BaHneM dual_extruder_test.gcode
CmeLleHne no ogHor 13 ocn Ha 0.1 MM MPUBOAMT K COBMELLIEHMIO OTPE3KOB LWKabl Ha |
AeneHne B HY>KHOM HanpasieHuu. Tak cneBa NpeACTaBAeH NaeanbHbl BAPUaHT, a CrpaBa
X0.2 YO.1

STV 3HayeHnsa Heobxoammo fobaBaTb kK M218 X9.0 Y0.0 Zx.x B CTapTOBOM CerMeHTe
G-code, oTkpbIB TeCToBbIV dalin B 1OOOM pesakTope KoAa, MMbo yepes WTaTHbI «BaoKHOT»
B Windows, noka He byaeT nosyyeH naeanbHblin BapuaHT (Cnesa).




3.3 NporpammHoe obecneuveHue aas NOATOTOBKU pabounx
nporpaMmm

[ins TOro uto6bl NONYUNTL TOTOBYHO AeTab, 3D-MpuHTEP AOMXKEH BbIMOAHUTL
pabouyto nporpammy (G-code) c oNMcaHHOW NOCNeA0BaTENbHOCTBIO AencTBUIA. [na
npeobpaszoBaHna 3D-moaenn B G-code AOMKHO ObITb MCMOAB30OBAHO CNeLanbHoe

nporpammHoe obecnevenne (Cnancep), Hanpumep Cura, Repetier, Slic3r v gpyrve. B panne
G-code moryT onpezensaTbcs Bce napameTpbl 3D-neyatn — TepMmuyeckme, KUHemMaTuyeckue,

ANHaMn4yeckne 1 apyrme.

KomnaHusa VolgoBot Beg&T OTKpbITYHO MOANTUKY OTHOCUTENBHO MUCMONb3yEMOro
MNpOorpaMMHOro obecneyeHms, NO3TOMY NPUHTEP COBMECTUM C HONBLUMHCTBOM MOMYASPHbIX
cnancepos. OaHako, Mbl pekoMeHayeM mncnonssosate CURA Firmware. Mo aton npuunHe
MMEHHO eé yCTaHOBKa M HacTpoKKa ByayT onmcaHbl B 3TOM PyKOBOACTBE.

BHVMAHWE UMM KozeHko M.KO. (KomnaHusa VolgoBot) He HeceT OoTBETCTBEHHOCTM 3a
M3MEHeHNs N PaboTOCMOCOOHOCTL OMMCAHHOIO HIXKE MPOorpaMMHoro obecneyeHmns. OHO
ABNAETCA PE3yNbTaTOM PaboTbl CTOPOHHMX Pa3pPaboTUMKOB.

3.3.1 YctraHoBka CURA

Cura Firmware asnsetca 6ecnaatHbIM MPOrPaMMHbIM

obecneyeHreM 1 JOCTYNHa A1 CKauMBaHWS
MO CCbINKE YKa3aHHOW HUXe:

https://ultimaker.com/software/ultimaker-cura

3.3.2 Hactpowka npoduna N3genus

Mocne TOro Kak Bbl CKayanu 1 yctaHoBuam Cura (MOXHO BblIbpaTh pycckui A3bik), Bam byaeT

npezanoxeHo «Co3aate NPUHTEP»:

Tun npuHTepa: Custom 3D printer
HazBaHue: PekomeHayeTca ana Kaxaoro
bur3nyeckoro npuHTEpa

CO3/aBaTb OTAE/bHbIV NPObUIb, MO3TOMY
COBETYeM yKa3aTb Ha3BaHME N CEPUHBIA HOMEP
Hacrpoiku npuHTepa:

X(wwpwuHa) 297

Y(rny6ura) 210

Z(BbicoTa) 210

Harpeaembii cTon — aa
MNoaorpeBaembit 06bem nevatn — Aa

(3 Napamerpei npurrepa
Npukrep

NapameTpsl NpuHTEpa
Xilnpura)

¥ (Fry6una)

Z(BeicoTa)

®opua crona

Hauano KoOpAMHET B LeHTpe
Harpesaemsiii cron
MNoAorpesaembii ofbem neuatn

BapuaT G-k043
CrapToBblii G-Kog

™
T

™

G28 ;Home

M218 TLX0 Y0 Z-0.6
M8512-1.9

G92E0
G1F200E3
G92ED

Extruder 1

NapameTpsl renoesl
297 | X aramyn
210 MY Mk oy
210 | X kv
Rectangular ™ | Y makcune ym
BricoTa nopTana

- Konuuecrso skcTpyaepos

Marlin ~
3apBeplaloWmii G-kog

M104 50
M140 50
G92EL
G1E-1F300
T0

G238

Ma4

Extruder

3aKpeiTE
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https://ultimaker.com/software/ultimaker-cura

BapwuaHT G-code - Marlin
Kon-Bo akCTpysepos — 2

CraproBbii G-code 3aBepLiatowmin G-code
G90 M104 SO

M300 S880 P300 M140 SO

G28 ;Home G92 E1

G29 GTE-T1F300

M501 G90

M420 S1 GO X150 Y200 Z210
M900 TO K0.02 M300 S880 P600
M218 T1 X9.0 YO Z0 M84

G1X10 Y40 Z5 F6000 M81

G1Y10 F6000

G92 EO

G120.5

G1Z3 E15 F150

G92 EO

Ha Bknagkax "akcrpyaep 1" v "akctpyaep 2"

- avameTtp conna 0,4, 1ubo uHod, ecnu bblaa npoussedeHa 3ameHa

- anameTtp npytka 1,75

G-code crapra 1 3aBepLUeHMs Ha 06oMX IKCTPyAepax:

G1 X125 Y125 F6000;, ykassiseaemcs nosoxeHue YepHosol bawHu, npu usmeHeHUU eé
NOJIOXeHUs, U3MeHUMb 3mom napamemp




3.3.3 Hactpowka pabounx napameTpos

Cura noapasyMeBaeT BapblpyeMOCTb KOIMYEeCTBa HAaCTpoek Ana neyvatu. B uenax
obneryeHuna npoLecca HacTporiku. [4na Toro 4tobbl CKpbIBaTb MM HAOHOPOT NOKa3bIBaTh
HaCTPOWKM HEOBXOAMMO MEePEXOAMTb B HACTPOMKY MHTepdenca, NoKa3aHHYr Ha PUCYHKeE
HUXe:

_E KauectBo ﬂ hd

Beicoma cnos & %) oz mm
Bricota nepeoro cios & |03 mm

LLIMPWHE MAHIAM 0.4 mm

AKTyafIbeIe napaMeTpbl NevYaTn MOXHO YTOYHUTDL Y I'IpOI/I3BO,£I,l/ITeJ'IeIZ PaCcXo4HbIX
MaTepnaaoB, OCHOBHbIE N3 HUX C MPUMEPHbIMU 3HaYEHNAMU TMPUBEAEHDBI HMXKE!

KauectBo

- Bbicota cnosi — 0,2 mm

OnmumaneHas esicoma cioa = (Quamemp conaa)/2, mo ecme conao 0.4/2=0.2 Ho npu
makom consie ne4amame MoxHo 8 npedesnax om 0.1 0o 0.3

- BbicoTa nepBoro cnos — Bcerga pekoMeHayemM CTaBuTb paBHbIM "BblcoTe c108"

CTeHku

- TonwmHa creHkn — 0,8 mm

OnmumaneHas moawuHa cmexku = (Quamemp conaa)*n, Hanpumep 0,4*2=0,8 unu 0,4*3=1,2
- [Neyatb BHELIHMX CTEHOK — Ja

PekomeHOyem CHUMAMGb 2a/104KY C 3Mo20 hapamempa 014 6oabweli akkypamHocmu
nosepxHocmMu

[AHO / KpblILWwKa

- Bbicota aHa / kpbiwky — 0,8 MM

OnmumaneHas MoawuHa OHa / Kpeluku 00IKHG BbiMb Kpamka conia u nodpasymMmesame
Hau4ue Kak MUuHUMym 4 caoes.

3anonHeHue

- [1NOTHOCTb 3aMONHEHMS - 8 3GBUCUMOCMU OM HA3HA4YeHUs demanau

- lWWabnoH 3anonHeHWs - Ha ycMompeHue noJs3oeameris

- 3anonHeHVe nepes neyaTbro CTEHOK — HeT

PekomeHOyem cHUMAame 2aa04Ky ¢ 3mo2o napamempa 045 boaswel akkypamHocmu
nosepxHocmu

Matepuan

- Temnepatypa ana obbema neyatn — 28 (015 [1/1A), 60-80 (019 ABC), 110 (4nra POK)

- Temnepatypa conna - 210 (0as [1/1A), 240 (05 ABC ¢ mepmokamepoti), 280 (013 POK ¢
mepmokamepoli)

- Temnepatypa nepsoro cnos - 220 (045 [1/1A), 240 (0na ABC), 280 (014 POK)

- Temnepatypa ctona - 30 (0215 [1/1A), 100 (015 ABC), 170 (0ns POK)

- BennumHa otkata — onmumasieHo 1,5 Mm
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- CkopoCTb OTKata — onmMumMasisHo 25 mm/c

- TemnepaTypa oxXxuaanusa - pagHa memnepamype conaa 04 Kaxdo20 skcmpydepa
- BesmumHa otkata npu cmeHe akCTpyaepa — 5 Mm

- CkopoCTb OTKaTta Npw CMeHe 3KCTpyaepa - onmumdaisHo 20 Mm/c

CkopocTtb

- CKOpOCTb 3anoHeHUA — onmumaneHo 60, Ho MoxHo do 100 mm/c

- CKOPOCTb NeyaTu BHELLHEN CTeHKN — onmumasibHo 30, HO MOXHO 0o 50 mm/c

- CKOpOCTb NeyaTu BHYTPEHHeN CTeHKN — onmumasasHo 60, Ho MoxHO do 80 mm/c
- CKOpOCTb KpbiLKkK/aHa — onmumasnsHo 30, HO MoxHO 0o 80 mm/c

- CKOpOCTb NeyaTn noaaepxek — onmumansHo 50, Ho MoxHo o 80 MmM/c

- CkopocTb nepemeLlLeHns — onmumdaieHo 110 Mm/c

- CkopocCTb NepBoro cnos — onmumaneHo 30, Ho MoxHO 0o 40 mm/c
MNepeMeLueHne

- [MoaHATne ocn Z npu otkate — 0,5 MM

OxnaxaeHue

- BkArounTb BEHTUAATOPSI - A3

- CkopocTb BeHTMAATOPa - om 40 do 100% Yem bosbwie demanuzayus u Yem MeHoble
demasns, memM 6016l YKA3bIBAMb 3HAYEHUS, HaNPUMED:

ManeHokas demans ABC: 100

boaswas demasne ABC: 40

Mpuavnaxve K ctony

- Tun npuannanuna k ctony — lodnoxka, kadma, obka

Ecan kanma:

- WWnpwHa kanmbl — 8 MM

Ecan noanoxka:

- Bo3aywHbii 3a30p noanoxkw - 0.25 (0as 1/1A), 0.18 (0ns ABC), 0.15 (019 POK)
[lBa akcTpysepa

- PazpewwnTtb yepHoByto BaLlHIO - Aa

- Pa3mep yepHoBoM baLHK - 20 MM

- X N0o3umuma YepHOBOWN HallHK - 125 MM (Npu U3MeHeHUU CKoppekmuposame napamemp 8
Hacmpotike npoguna V3denus cm. n. 3.3.2)

- Y no3unumsa yepHoBOM BalwHu - 125 MM (npu usmeHeHUU ckoppekmuposame napamemp 8
Hacmpotike npoguna V3denus cm. n. 3.3.2)




3.3.4 MNMoarotoBka pabouen nporpamMmbl

OCHOBHbIE 3N1EMEHTBI ynpasneHna Cura:

«OTKPbITb» [MapameTpbl neyaTu

MNOArOTOBKA NPEJBAPUTE/IbHbIN NPOCMOTP MOHUTOP

< = Fine0.2mm B s50% & Bxn = B 4

Napametpsi nevatn x

Npoduns Fine *v

<om

k! Noagepxkum
Fesepayus noddep>xex rde)
SKCTPyAep noaaepxeK L4

L4

Paametuieriue noaAepwex

% Tun npuamnanms K crony

Flei¢|e <<

< Pexomenosan

Hapeska Ha crou

Buibop akcTpyaepa Pabota ¢ Moaenbro
«Hapeska Ha chou»
Ana neyatu «[lepemecTuTb»
/I nocne Hapesku
Mozenn «MaclwTabmpoBaTb» .
«CoxpaHnTb dann»
«[loBepHyTb»
«OTpasunTb»

MocnesoBaTeNIbHOCTb AENCTBUN:

3arpyxaete 3D mogens B popmarte stl;

Pa3mellaeTe eé Ha pabouein 06aacTh, NOBOpaUMBaeTe, MaclUTabupyerTe;
BBoauTe napameTpbl neyaty;

Haxumaete «Hapeska Ha cnom»;

Mo roToBHOCTN HaxnmaeTe «CoxpaHuUTb B Galia» Npu 3TOM HeOHXOAMMO
MCMONb30BaTh TONbKO LMbPbI, NPOHENbI, TOUKM U NATUHWLLY.

A wn o~

[insa neyatn AByMS 3KCTPYAEPaMM HY>XKHO MMeTb OTAeNbHYHO .stl Mozenb anda kaxaoro
IKCTPYAepa, MO0 OTAENbHO YKa3blBaTb IKCTPYAEP AN NMOAAEPXKEK, 3aMNONHEHNS, NEPUMETPA,
noanoxek B npasou yactn CURA B HacTpomkax.




YTO6bI NOATOTOBUTL Pabouyro MPOrpPaMMy 13 ABYX TN HYXHO 3arpy3unTb Bce 3D
MOZENN, COBMECTUTH MX MO KOOPAMHATAM MpPW HEOHXOAMMOCTY BbIBpaTh IKCTPYAEPL! ANS HUX

C NOMOUWbHO KHOMOK C/1eBa, a Aasiee€ HaCTPOUTb NapaMeTpbl neyath 414 KaXKA0ro skKCTpyaepa

Mo OTAENBbHOCTW.

———

e Ig' f |
= HL /f

_(llr
7

.

3.4 3anyck neyatu
[lns 3anycka npoLecca neyatu nydile BCero 3anmcatb pabouyto nporpammy Ha daelwu-

kapty. (SDHC ana knaccmnyeckoro skpaHa ynpasnenma n SDHC / USB ans ceHcopHoro)

Mpwv ycnoBMK, UTO NPUHTEP MOATOTOB/IEH K MeYaTH, a MMeHHo: Pabouas nnatdopma
OYMLLEHA N BbIPOBHEHA, YCTAHOBIEHO MOAXOAALLEE COMJO U 3aMpaB/ieH HYXXHbI MaTepuan,

3aMyCcK OCYLLEeCTBASETCS YUepe3 MEHHO MNP BCTaBNEHHOW daieLl-KapTe:

MeHto — Meuatb — USB / SDHC — {nms Hy>xHoro darina.gcode}

Mocne 3TOro Ha 3kpaHe OTObpPaXaroTCa TekyLLme napameTpbl MPUHTEPA, OH HauMHaeT
pa3orpeBaTb CBOW 31E€MEHTbI M MO FOTOBHOCTM HaYMHaEeT neyataTb, B CPEAHEM Ha 3TO
TpebyeTtcs He 6onee 10 MUHYT.

Ocoboe BHVMMaHWe CTOUT yaenaTb YKAazke NepBoro c1os, MOCKObKy ecan naatdopmMa
HacTpoeHa HEBEPHO, TO AabHelllasa neyatb He BO3MOXHaA (cM. n. 3.2.1). [NepBbIi caow
LOKeH ObITb paBHOMepeH, 6e3 KOMKOB 1 MPOCBETOB MEXAY YIOXEHHbIMW HUTAMMK. Bce
3KCTPYAMPOBaHHbIE HUTU AOMXKHbI ObITb MPUKpPEnIeHbl K pabouelt naathopme.
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3.5 3aBepLueHne nevatu

o 3aBepLUEHNIO BbIMONHEHWS YNPABAAIOLLEN NPOrPaMMbl, €CIW NMPaBUIbHO HAaCTPOEH
Npoduab n3genrsa B NporpaMme Aaa NoAroToBkM paboumnx nporpamm (chavicepe). MNpuHTep
BbIMOJHNT OTKNHOUEHME HarpeBa paboumx 31eMeHTOB. [lanee BbIKNKOUNT 31eKTponnuTaHme
(ecnu MeeTca MOZY/b aBTOOTKJIFOUEHWUA).

BHUMAHWE [oxanTecb oxnaxaeHusa pabouein naathopmMbl M TONLKO NOCAE 3TOrO
Npou3BeanTe OTAeNEeHVE FOTOBOW MOAENN.

Mpw ncnoaHeHnn pabouein NnatdopMbl B BUAE CTEKAAHHOM MAACTUHbI —
3aKpenneHne cTekna K HarpeBaemMou niathopme NPOUCXOANT 3a CYET rMOKMX 3aXKMMOB,
KOTOpble MOCTaBAAKOTCA B TAKOM C/lydae B KOMMeKTe € Vi3genvem.

Mpw ncnonHeHnn paboyein NNaTGOpPMbl B BUAE MATHUTHBIX MOAI0XEK — OHM
YAEPXKMBAKOTCA Ha HarpeBaeMow naatGopme 3a CHeT BbICOKOTEMMEPATyPHbIX MarHUToB. s
eé CHATMA TpebyeTCa BCEro NNLLb MNOTAHYTb 3a BbICTYMN MNOANOXKM BBEPX. [nd oTaeneHus
AeTanen n3 matepuanos C yMEPEHHOW ajre3nein JOCTaTOYHO HEMHOTO COTHYTb CHATYHO
CTa/IbHYHO MOAIOXKY PyKaMu Af OTAENEHNA pacreyaTaHHON MOAENN.

[ns otaeneHus Moaenel ot NoANOXKeK PEKOMEHAYETCS CHUMATb CTEKASAHHYHO
MAACTVHY VAW MarHUTHYRO NOA0XKY C paboyei mnatdopmbl. [ns otaeneHuns aeTtanei ns
MaTepranoB C BbICOKOW aAresvein NCcnoab3yeTcs LwnaTtesb.

Mocne otaeneHus pacneyaTaHHOM AeTaau N OUMCTKN MOBEPXHOCTU MOAJIOXKKM
yCTaHOBUTe eé 0bpaTHO.

BHNMAHWE lMoBepxHOCTb paboyein naathpopmbl JOIXKHA AEPXKATLCA B UMCTOTE.
Mpoueaypy cMm. N. 4.3.4 Mexay HarpeBaTebHOW NAaTGOPMOM U MAarHUTHOW MOANO0XKOM /
CTeKNOM. He fOMKHO HaxOAMTBLCA FPA3K M YacTUL, MaTepmana. IT0 MOXET MPUBECTU K
YXYALEHMIO KauecTBa neyaTy NepBoro C10A WK Aaxe NOBPEXAEHNIO

nNaTGOPMbI/MOANOXKM/MAACTUHBI M MeyaTatoLLen roN0BKU.




4 TexHUueckoe ob6cay>xnmBaHme

4.1 O6bwue ykasaHus

TexHnyeckoe O6Cf|y>KI/IBaHl/Ie pa3jenAaeTcda Ha exXXegHeEBHOE U MNJIaHOBOE. HOpﬂ,ﬂ,OK 7
COCTaB eXeJgHEBHOIO O6CJ'|y>Kl/IBaHMFI OnmcaH B nogpasjgene 4.3, NhaHOBOro — B noapasjaene
4.4,

4.2 Mepbl 6e30nacHOCTU

BHVIMAHWE! Mepes BbINOAHEHWEM Onepaunin pa3bopku, MpesyCMOTPEHHOM
HEKOTOPbIMM MONOXEHNAMYU AAHHOTO PYKOBOACTBA — OTK/KOUaTh VI3genme ot cetw.

BHUMAHWE! B VI3pennn nmeetca MHOXECTBO HarpeBaroLLMXCA 3/1EeMEHTOB,
HekoTopble paboTbl NOAPa3yMeEBAOT B3aMMOAENCTBME C HYMU B Pa30rPETOM COCTOSHUN.
[encTtena TpebyeTca BbINONHATL akKypaTHO, UTODbI M36exaTb OXOroB.

@ 3AMPELLAETCA: camocTtoaTenbHO pa3bumpaTb 1 NPOBOANTL PEMOHT M3aenns kpome
TeX CJ1yYaeB, KOTOpble OMMCaHbl B AaHHOM pPyKOBOACTBe. OCTanbHble paboTbl BbIMOAHAOTCA B
CEepPBUCHOM LieHTPE, IMBO MO MECTy pacrnonoxXeHus V3aenmsa KBannmduLmMpoBaHHbIMM
cneumanncTtamm Npomn3BOANTENS.

4.3 ExkegHeBHOe ob6cny>knBaHue

ExxesHEBHOE TEXHUYECKOE 0BCNYXMBaHWE NPesyCMaTPMBaET KOHTPOIbHO-OCMOTPOBbIE
onepauuy 1 MeponpuaTMA MO OUYUCTKe pabounx opraHoB V3aenns. ExxesHeBHOe obCayxXrBaHme
[OJIXKHO BbIMONHATLCA B 06bEME M Nopsske, NPeACTaBNeHHOM B TabauLe.

npl)-loOBZ:i?;ﬂ [elictBus MyHKTbI
1 Br3yanbHbIn 0cMOTP 4.31
2 3ameHa conen 4.3.2
3 Ouuncrtka KaHana nogayv matepmana 433
4 Ouunctka nogorpeBaemor Naathopmbl 43.4
5 OumncTka pabouein kamepbl 435

4.3.1 BusyanbHblll OCMOTP

BusyanbHo ocmotpute N3genve.

He A0XHO ObITh:

1. CKOMOB W TPELLMH Ha CTekne (eCan yCTaHOBNEHa CTekAHHaa naatbopma) —
noBepxHocTM 3D-neyvaty;
CKONIOB W TPELLUMH Ha BHYTPEHHEM M BHELLHEM CTeK/e nepeaHel ABepLbl;
CNeAoB NMOATEKOB OXNAXAAMOLLEN XUAKOCTY;
Pa30OMKHYTbIX COEMHEHWI NPOBOAOB N TPYDHOK;
MNOBPEXAEHN MNaTOOPMbI U HAMPABAAOLLMX CUCTEM NEPEMELLEHNS.
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Mpw BKAOUYEHHOM VI3aennn foMKHbI paboTaTs:
1. 2OKkpaH ynpasneHus;
2. ocBelleHne pabouer kamepbl;
3. BEHTUAATOPbI OXNaxAeHna ¢ boka 1 C3aan NpuHTepa.

MpoBepbTe YpOBEHb OXIaXAAOLLEN XMAKOCTH, MPKU HEOOXOAMMOCTU AONeNnTe
OX/TAXAAFOLLYHO XMAKOCTb COMNACHO MHCTPYKLUMK B M. 4.4.1.

4.3.2 3ameHa conen

Conna Ha 3D-MpwuHTepe VolgoBot A4 Pro BbINONHEHbI B BUAE CMEHHbIX PACXOAHbIX
netanert. OHW N3rOTaBAMBALOTCA C YYETOM COBMECTUMOCTM C PacnpOCTPaHEHHON MOAENbHO
nevararoLmx ronosok E3D™ V6. OgHako pekoMeHAyeTca MCno/ib30BaTh NPOBepeHHble cornsia
npvobpeTeHHble y NponssoanTena Vsgenns.

BHNMAHWE WM Kosenko M.KO. (komnaHma VolgoBot) He HeceT OTBETCTBEHHOCTM 3a
MCMONb30BaHME CMEHHbIX COnen NPUOBPETEHHbIX Y CTOPOHHMX MOCTABLLMKOB.

I'Ipou,egypa CMEHbI conen ABNSETCS LUTAaTHOW W HeO6XOAl/IMa, HanprMmep, B TakKnx Cay4dasx,
Kak:

3meHeHWe ypoBH#A AeTann3aLmm pacrneyaTtok;

3meHeHWe TeMnepaTypHOro Auana3oHa paboTsl conna;

3amMeHa 3aCopVBLLErOCS COMNa;

3aMeHa M3HOLLEHHOrO ComMa B pe3y/ibTaTe UCMOIb30BaHUA abpasmBHbIX GUNAMEHTOB;

A won s

Conna CYLLEeCTBYHOT B Pa3/INYHbIX BapKMaHTaxX NCMNOAHEHNA, OCHOBHbIE M3 HUX NPUBEAEHbI B
Ta6J'|l/|LI,e HNXe, rlpmo6pecm cornjia MOXHO y Npon3BoanNTENA N3aenns, nmbo OCI)VILI,VIaJ'IbeIX

ANCTPUOBIOTOPOB:

HanmeHoBaHue Tuna TemnepaTypHbI AManasoH Vicnionb30BaHue a6pasuBHeIx

dunameHToB

JlaTyHHOEe 100-300°C He pekomeHayetcs
CranbHoe 100-450°C Bo3smoxHo
CrasbHOE 3aKaneHHoe 100-450°C Bo3moxHo
MezHOe C HUKeIMpOBaHWEM 100-450°C He pekomeHayetcs
C KOPYHZOBOW BCTaBKOWM 100-450°C PekoMmeHayeTcA

o yMONYaHMIO Ha nevaTtaroLlme rooBKN YCTaHaBMBAKOTCA COMa BHYTPEHHUM
anamveTtpom 0,4 mm. [Jnda 3aMeHbl HarpenTe conao A0 pabouyein TemnepaTypbl HAaXOAALLErocs B
HeM MaTtepuana, BbINOAHMB KOMaHAy «MeHro — Temnepatypa — <BbIbOP SKCTPYZAEPA> ».

BHNMAHWE He gonyckaetca nonagatb KAKOYOM, MMHO 3axknMmaTb MM NPOBOAa
neyaTaroLLLer roNOBKN. 3TO NpMBEAET K nonomke M3aenms.

AKKypaTHO 3abuKCcMpyiTe HarpeBaTeabHblA 610K Pa3BOAHbIM KHOUOM, MO0 CNeLKArUYOM
(7) v BbIKPYTUTE COMIO KAOYOM ANA CMEHbI, MO0 raeyHbIM KAKYOM (2). [pn yCTaHOBKE HOBOTO
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cornia HeobXOAMMO 3aKpYyTWUTb Ero B NMeyvaTaroLLyro roJI0BKY A0 Yropa, NPy 3TOM BaXHO
NOAAEPXKMBATbL K/IFOUOM MOJIOXKEHNE HarpeBaTeibHoro 610ka.

€9 3AMPELLAETCA! MeHATb COMO Ha Ox1axAeHHON nevatatolLel ronoske. 310
npuBseaeT K eé NoNoMKe.

4.3.3 Ounctka KaHana nogaum marepuana

MpYUMH NO KOTOPbLIM MOXET MPOUCXOANTL 3aCOPEHMe KaHana nogaum Matepuana
CyLLeCTByeT AOCTaTOYHO HonbLLIOE KOMYecTBO. pn ncnonb3oaHnn M3aenns npaBuabHbIM
06pa3om, C KaueCTBEHHbIMM PACXOAHbIMM MaTepuanammn 1 NpaBuIbHO NOAOOPAHHBIMMU
pexunmammn paboTbl 3TOro NpakTMyeckn He nponcxoamnt. OfHako NOCKOAbKY cam no cebe
npoLecc noabopa HaCTPOeK NMOZA Pa3anyHbIe BUAbI PACXOAHbBIX MaTepnanos ypesart
3acopeHVeM KaHana nojauv — npoueaypa ero OUUCTKN ABAAETCA LUTATHOW.

OCHOBHOW MPUYMHOWN 3aCOpeHNs KaHana NoZayn MaTepmana ABAAETCA 3aCTOABLUMICA
CrOpeBLUMI MaTepman BHYTPM 3KCTpyAepa. ITO MPOUCXOAUT, KOTAa 3KCTPYAEPL! AUTENbHOE
BpPeMs HaxOAATCA B HAarpeTOM COCTOAHMM, HO He MCMOAb3YHOTCA. Bo n3bexaHmne Takom
CUTyaLMM PEKOMEHAYETCS BbIK/KOUATh HarpeB, koraa M3aenve He ncnonbsyetcs. Takxe
3acopeHue KaHana MOXeT COMPOBOXAATb C/lyyau, Koraa 3abrBaeTcs Conno.

0 MPUMEYAHWNE nepea ouncTkon conna pekomeHayem onyctntb pabouyro naatdopmy,
yTOObI M3bEXaTb NOBpPEXAeHMI paboyer naathopmbl 1 obecneunts ya0H6CTBO AOCTYNa K

IKCTPYAEPY.

NS OUNCTKM KaHana aKCTpyaepa TpebyeTcs BbINONHNTL CAeAYHOLLYHO
NoCNeA0BaTeNbHOCTb AENCTBUI (MPUBEAEHA MHCTPYKUMA AN ABYXIKCTPYAEPHOM BEPCUM, ANS
OZIHO3KCTPYAEPHOW MNOCNEA0BATENBHOCTL AEUCTBUIA aHAaNOrMUHA):

1. OTKPYTUTb BUHTbI YKa3aHHble CTpenkaMu, OTKUHYTb NepeAHOr rodpUpPOBaHHYHO
LUITOPKY.
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5. Pa3sorpeTtb 3kcTpyaep 40 paboyei Temnepatypbl MaTepurana MCNoNb30BaHHOIO B
nocnesHUM pas;

6. CHATb conno;

7. BbITaWwmTb OAMH M3 HYXXHbIX KaHa/0B q)VIJ'IaMeHTOB, yKa3aHHbIX CTPeNKou;

\

8. Ecnv ronoska cTaHfapTHasA, TO MOXHO MNPOCTO 3aMEHUTb AaHHbIM GTOPONAacTOBbIN
KaHaN Ha HOBbIW (KOMMAEKT 3anacHbIX KaHalIOB MOXHO 3aMpOCUTb Y MPOW3BOAUTENS);

9. Ecav ronoska BbicOKOTEMMeEpPaTypHas, To dToponaactoBas Tpybka 3akaHYMBaeTcs
nepej TMTaHOBbIM TepMODapbepPOM MeyaTtaroLer roNnoBKY;

10. na 0unCTKM BbICOKOTEMMEPATYPHOrO TUTAHOBOrO TepMobapbepa MOXHO
MCMOAb30BaThb BbIKOAOTKY MW LLOMMOA, AnamMeTpoM He bonee 1,9 MM. BbIToNkHYTb
3aCTPABLUMIA MAACTUK, MOXHO MPY Pa3orpeToM 3KCTPYAepe CHM3Y.

@ SAMPELLEHO Mcnonb3oBaTbh MHCTPYMEHT C OCTPbIMU KPOMKaMM, 3TO MOXET MPUBECTU
K 06pa30BaHMIO LapanyiH Ha BHYTPEHHeN NOBEPXHOCTN TepMobapbepa 1 YXyALLIEHUIO ero
PaboTOCNOCOOHOCTH. Y BBIKONOTKM MW LLOMMOAA AOMKHA ObITb M1askas MOBEPXHOCTb U
cerka NpUTynaeHHble KPOMKMW.

11. Mocne Toro Kak NoNyYMNOCh OUUCTUTL MPOCBET KaHana Nojaun dunameHTa, cbopky
CNeflyeT OCyLLECTBUTL B OOPATHOM MOpPSAKE.




4.3.4 OumncTtka nogorpeBaemMon nnatpopmbl

Ha nnatdopme, nocne otaeneHns oT Hee roToBoro obbekTa, OCTatoTCA NATHA, Pa3BOAbI
OT KJIedl, YacTULbl MaTepuana, KOTopble 3aTPYAHAKT NocaeaytoLyto paboty N3aenma u
BAMAOT Ha KaueCTBO nosyyaemoro obbekta 3D-nevatn. Heo6Xx0AMMO ounLLaTb MOBEPXHOCTb
nNaThoOPMbl MOC/E KaXA0rO UCMOAb30OBAHNA.

OumnCTKy CTEKNAHHOW NNACTUHBI / MarHUTHOW NMOANOXKM (B 3aBUCUMOCTUN OT
MCNOJIHEHNA) MPOM3BOANTE aKKypaTHO, YTOObI HE MOBPEAUTb MOBEPXHOCTL NaaTdopmsl. Mpn
5TOM XeNaTesIbHO NMPOM3BOAUTL CHATME CTeKa / MOAN0XKM Ans obneryeHusa npouecca
ouncTkn. C NOMOLLLIO LWNaTeNa yaanauTe KpynHble 3arpAasHeHnsa ¢ naatpopmsl.

3aTeM eCcam UCNOob3yeTCsA BOAOPACTBOPUMBIA aAre3ne — MAACTUHY WUAU MOANOXKY
MOXHO MPOMbITb BOAOW W BbICYLLNTb Nepes AanbHEULWMM NCNOAb30BaHMEM. Ecam
MCNOb3yeTCs afre3vB Ha CMMPTOBOM OCHOBE — OUYMCTKY MOXHO MPOW3BECTM C MOMOLLbHO
candeTok 1 CNMPTOBOrO pacTBopa. Ecam xe ncnonb3yetca HepaCTBOPUMBIN aAresuns 1 ero
CHATWE He BO3MOXHO (Hanpumep, PEI naenka, v knein BO6), To B TakoM ciyyae
MOAJI0XKKa/NAaCTUHA UCMOJIb3YeTCA 4O MOMEHTA BbIXOAa MOKPLITUA U3 CTPOSA.

Camy e HarpeBaTe/ibHyr0 Nnatpopmy CTOUT AepxaTb B UncToTe. Ha Helt He
AOMNYCKaeTCA OCTaBAATb NMPUIUMLLYHO PA3b M OCTaTKM PACXOAHbIX MaTepUanos, aaresnsa u
rapy. OUnCTKy pekoMeHAyeTca NepuoAnYeckM NPON3BOANUTL CandeTkamm 1 CNMPTOBbIM
PaCcTBOPOM.
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@ 3AMPELLEHO Mpownssoante ounctky pabouyen HarpeBaTesIbHOW NAaTGoOpmMbl B
Pa30rpeToM CoCToAHUM!

4.3.5 Ouuctka pabouen kamepbl

Mpon3BOANTL OUNCTKY TEPMOKaMepPbl PEKOMEHAYETCA C MOMOLLHO BAAXHOW candeTku

NN KUCTW.
1. CHUMUTE COOPHWMK M3NNLLKOB C €r0 MOCa0YHOr0 MecTa (eC/Iv UMeeTCa B KOMMaeKkTe
cm. n. 1.7).

2. Yaanute nNnactuk U3 cOOPHMKA U3NLLIKOB.

OuuncTnTe NaTyHHyHo WETKY aBTOMaTUYECKOW OUNCTKM.

4. Ypanute CO CTEH U HUXXHEeWN YacTu paboyer kaMepsbl Nblib M OCTaTKM MaTepuana. (ecam
HY>XHO NOAHUMKTE pabouyro NaaThopmMy C MOMOLLbIO KOMaHZA B HTepdelice
yrnpasaeHus)

5. 3adwukcnpyiite 6A0K OUMCTKM Ha ero NoCas04YHOM MecTe.

w

@ 3AMPELLEHO lMpon3BoanTb OUMCTKY TePMOKaMepPbl B Pa30rpeTtoM CoCToAHMM!
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4.4 TnaHoBoe ob6cny>knBaHue

MnaHoBoe 0b6CNyXMBaHWE HEOOXOAMMO NPOU3BOANTL ANA MPOPUNAKTUKM MONOMOK Y3108
N3penns. PerynapHoe nnaHoBoe 06CayxXrBaHWe nomMoraeT obecrneymBaTb paboTtocnocobHOCTb
N3aenna. MNMnaHoBoe 0b6CnyXmBaHMeE BKAOYAET B cebs BCe onepauum exxesiHEBHOIO
obcnyxmnBaHums.

MnaHoBoe 0b6CnyXMBaHWE AOMKHO BbIMOAHATLCA B OOBEME 1 NOPAJKE, ONMMCAHHOM B
Tabanue HUXe, C NEPUOANYHOCTBIO pa3 B MecaL,. 1o OKOHYaHUKM 06CaYXXMBaHNA HEOBXOANMMO
NpOM3BECTM MPOBEPKY PaboToCNOCOBHOCTN cncTeMbl (cM. nodpasden 4.5).

npl)-loOBZ:i?;ﬂ [elictBus MyHKTbI
1 ExxeaHeBHOe obcnyxuBaHme 4.3.1-435
2 ObcnyxmBaHWe CUCTEMbI BOASAHOTO OX1aXAeH WS 441
3 ObcnyxrBaHWe CUCTEMbI MOAauYn MaTepmana 442
4 ObcnyxmBaHue HarpeaTtens paboyen kamepsl 443
5 HaTtsxka pemHen 444
6 Cmaska HanpasAastoLen 445

4.4.1 O6cny>kmBaHMe CMCTeMbl BOAAHOTO OXJIaXKAEHUS

o MPUMEYAHWE He 3abbiBaiTe cneamTb 3a YPOBHEM XUAKOCTU Yepes crneLmanbHoe
OKOLUKO Ha bokoBOW KpbliLlke V3aenna. Ecim ypoBeHb XMUAKOCTU A0 HUXHEN KPOMKM COCTaBAAeT
2 CM 1 MeHee, 0643aTeNbHO 3anpaBasanTe cuctTemy.
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BHNMAHWE otcyTcTBME BOABI B CMCTEME MPUBEAET K 06pPa3oBaHWIO MPOOKN BHYTPH
KaHana 3KCTpyAepa 1 MOXET NPUBECTU K BbIXOAY 3N1EMEHTOB 34euna ns cTpos.




[ns 3anpaBku CUCTEMbI BOAAHOTO OXNaXAEHWNSA UCMOb3YETCs ANCTUANINPOBaHHAN BOAA.
KoTopas He BXOAWT B KOMMEKT NocTaBku. Mpobka AN 3aAMBKM PacnoNoXeHa B BEPXHEM
CEepBMCHOM MPOCTPaHCTBE (ykasaHa CTpesnkom).

4.4.2 Obcny>kuBaHve cUCTeMbl Nojavn Matepuana

Meproamyeckn TpebyeTcs MPOBOANTL OUMCTKY CUCTEMbBI MOAAUM MaTepmana oT Mblan 1
rps3v. He3aBMCMMO OT MCNONHEHWSA 3KCTPYAEPOB (C 1 nam 2 neyaTtarowmmMm ronoBkamm)
npoueaypa He oTanyaetcs. s 0UMCTKM MEXaHW3MOB Mojadn Matepuana BbiNoIHUTE
NPUBEAEHHYHO HIXE NMOCeL0BaTENbHOCTb AEMCTBUN.

1. OTKpyTUTe NpUXMMHOM Hapallek «1» pblyara MexaHv3ma Nofaun U OTKMHbTE

MPUXKUMHON pblyar «2» MexaHun3ma.

2. YpanuTte WETKOM NNACTUKOBYHO CTPYKKY W rpsidb C POJAMKOB M M3 CBOHBOAHOIO

NPOCTPaHCTBa BOKPYT HMX.

3. 3aKpoWTe pblyar MexaHn3ma W 3aTAHUTE BUHT.
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4.4.3 Ob6cny>kmBaHue HarpeBaTtens pabouen kamepbl

MeproanYeckn HY>KHO O4MLLATb MPOCTPAHCTBO HarpeBaTensd TepMokamepbl OT Mbiu,
MYyCOpa 1 KyCOUYKOB MaacTuka. s ouncTkn HarpeBaTtens BbIMOJHUTE MPUBEAEHHYHO HIXKeE
nocnefoBaTeIbHOCTb AENCTBUM:

1. YctaHoBuTe pabouyto mnatdopMy Ha cepeamrHy paboyero xoaa.
OTKpyTUTE BUHTbI, GUKCUPYHOLLMX KPbILLKY HarpeBatens (ykasaHbl CTpeskamm).
OnycrtuTe cTon
AKKYpaTHO OTKNIOHWUTE U BbITALLMTE KPbILLKY.
YAanuTb Nbiib U 3arpa3HEHNs U3 KOXyxa HarpeBaTens npy noMoLLM Nblaecoca nam
MCTOYHMKA CKATOro BO3AyXa.
Ecnm Hy>KHO, OUMCTUTE C MOMOLLBHO METANNINYECKOM LeTkn TIH.
BepHuTe KPBbILLKY Ha MECTO 1 3aKpyTUTe BUHTLI. CHavana NpukpyTuTe BEPXHUIM PAj,
BWHTOB. /118 TOro 4tobbl MPUKPYTUTE HUXKHWI PAZ BUHTOB — MOAHMMUTE CTOA.
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4.4.4 Hataxkka peMHewn

MNepemellieHre 3KCTPyAepa No ocam XY OCYLLECTBAAETCA Yepe3 PEMEHHYO CUCTEMY C
ABYMA KOHTypamu. YTobbl n3bexatb NPOBUCaHNA peMHeN, HeOBXOAMMO NePUOANYECKM
NpOBepPATb VX HaTAXeHWe. ECn peMHM NepeTaHyTbI, TO 3TO NPUBEAET K X MOBbILLEHHOMY WU3HOCY.
Ecan xe oHW canwkom ocnabneHbl, TO MPOM30MAET YXYALLEHWE KayecTBa nevaTu. Jna HaTaxeHns
HeobXOAMMO 0CNabUTb BUHTbLI C BHYTPEHHEN LLUECTUTPAaHHOW FOI0BKOW, YKa3aHHble CTPEKOW,
NOATAHYTb Cepbry A0 HEOOXOAMMOTO YCUANA W 3aTAHYTb BUHTbI 06PaTHO.




4.4.5 Cma3ka HanpaBafoLWMX

Cmasky Hanpasastowmx u LB HeobxoarMo Npon3BOAUTL peryaspHo. He
[ONYCKaeTCs OCTaBAATb 3TU 3NEMEHTbI CYXMMU. ITO MPUBEAET K ObICTPOMY M3HOCY W
npexaeBpeMeHHOMY BbIXoay M3aenma ns ctpos. Hanpasnarowme no ocam XY Haxoaatca B
BEPXHEM CepPBMCHOM NpocTpaHcTBe. K HUM eCTb nerknin n npamown foctyn. [na goctyna xe K
HanpasaaroLwmmM ocn Z n LLBIT Heobx0AMMO OTKMAbIBATh 3a4HIOHD CTEHKY.

CMa3ky NIMHeNHbIX HanpasaaoLwWwmx 1 B1HTa LWBIT, nponssoants N0 paboyrm NOBEPXHOCTAM.
B kauectBe cmazkum npumeHaTb JSluton 24 (TOCT 21150-2017). HaHeceHme cma3ku
MPOW3BOAUTL B NMPUBEAEHHOM HIXe NOCAeA0BATE/IbHOCTY.
1. Ounctute anHerHble Hanpasaarowme v BUHT LLBI ot 3arpasHeHun.
2. Obe3xumpbTe NOBEPXHOCTM M HACyxO NPOTpUTE UX HE3BOPCOBLIMK CandeTkamu.
3. Pacnpegenunte cMasky paBHOMEPHO MO BCEM MOBEPXHOCTAM TOHKUM C/NOEM.
4. Tpown3BeanTe HECKONBKO LIMKIOB NEPEMELLEHNS KapeTOK MO BCEW ANMHE NMHENHBIX
HanpasaatoLLmx v raku LLBIT no BuHTY.
5. Ecam nocne LMKNOB NepemeLLeHnsa cMaska NoTeMHesNa 1 COAEPXUT 3arpasHeHus,
nosTopuTe Aenctens | — V.
6. Ypanute U3NNLWKN CMa3KN.
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4.5 MpoBepka paboTocnocobHOCTU cucTemM

Mo dpakTy nonyyeHns obopyAOBaHMA, MEPEMELLEHNA 1 TPAHCMOPTUPOBKM, @ Takxke
nocne NPOBEAEHNS TEXHUYECKOro 06CayXXMBaHNA HEOOXOAMMO MPOU3BOANTL MPOBEPKY
pabotocnocobHocTn M3aenms.

4.5.1 NMpoBepka paboTocnocoO6HOCTM BCNOMOraTe/ibHbIX CUCTEM

1. Bkaroumte npuHTep.
2. CBO: cnpaBa B ArouKke AOMKHO ObITb BUAHO NbHOLLYHOCA BOAY B CUCTEME.

3. BeHTunATOp Ha HOKOBOW CTEHKE W Ba BEHTUAATOPA C3aAM MPUHTEPA LOMXKHbI
BPAaLLATbCA TUXO, He 3a€eBasf BHYTPEHHWNX 3NEMEHTOB U He 1N3/aBas rPOMKMX 3BYKOB.

4. Jlamna BHYTpW Kamepbl AOIXKHA CBETUTb PaBHOMEPHO He3 MepLiaHWii 1 MpepbiBaHUN.

5. Tlpn Hannumm Moayna aBTOOTKArOUEHWA: «MeHo — BbIK/IloUnTb NnTaHne». B TeyeHne
15 cekyHA NPUHTEP AOKEH BbIKNHOUUTLCA. [TOBTOPHbIM 3aMyCK OCYLLECTBAAETCA Yepes
KHOMKY Mycka Ha nepeaHer naHenw.

4.5.2 MNpoBepka paboToCNOCO6HOCTU KOOPANHATHOIO CTO1A

1. C nomolbro MHTEpdECca ynpaBaeHa Nnogante KOMaHAy HanTK Havana koopamHar. B
KnaccnmyeckoM nHtepdeince: «MeHto — [lBmxeHne — lMapkoBka XYZ». Bce ocn
LOJ/IKHBI POBHO 63 rPOMKMX 3BYKOB M TPECKa KOCHYTHCA KOHLIEBbIX BbIKArOUATENEN.

2. C MOMOLLbIO KOMaHZ nepemMeLLeHna nponsseamnTe nepesasuxeHme no ocam X, Y, Z. B
KnaccnmyeckoM nHtepdence: «<MeHro — [lBnxeHre — [lBurxeHne no ocam —
[BwmxeHune ocn {Heobxooumas oce} — [iguxerne no 10 Mm». NepemellieHne 31eMeHTOB
MO BCEM OCAM JOIKHO ObITb paBHOMEPHOe He3 Tpecka 1 FPOMKMX 3BYKOB.

4.5.3 NpoBepka paboTocnocobHOCTM CUCTEM HarpeBa U OXJIaXKAeHUs

1. C nomoubio nHTepderica ynpaBneHua BKaOUMTe Kynep Ana obayBa neyataemomn
mMozenn. «<MeHro — Temnepatypa — Kynep». Ero 6yaeT CabILWHO MO 3BYKY, OH LOJKEH
ObITb paBHOMEPHbIM, 6€3 nNncka 1 LenykoB. [1oTok Bo3ayxa OT GOPCYHKM JOIKEH
ObITb OLLYTUM PAAOM C MeyaTatoLLMMK FoNOBKaMU.

2. C nomoubro nHTepdelica ynpasneHua pasorpeinte tepmokamepy ao 60°C. He
3abyabTe 3aKpbITh MEPEAHION ABepLLYY. BEHTMAATOP BHYTPW Kamepbl AOKeH
BPaLLATbCA TUXO, He 3a/eBas BHYTPEHHWX 3n1eMeHTOB. «MeHto — TemnepaTtypa —
TepMmokamepa». Ha rnaBHOM 3kpaHe A0MXHa 0Tobpa3nTbca Temnepatypa. Konebarums
B npeagenax °5C apnarorca Hopmon. Zlonyctumoe BpeMs pa3orpeBa L0 yKa3aHHOM
BblLLe TemnepaTypbl — He bonee 5 MUHYT.
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3. C nomoLbio MHTepderca ynpasaeHusa pasorpemnte paboumnit cton 4o 100°C. «MeHro —

Temnepatypa — Cron». Ha rnaBHOM 3KpaHe Jo/KHa 0TOBpa3nTbca Temnepatypa.
Konebanusa B npeaenax °10C asnsatorca Hopmon. [lonyctnmoe Bpems pasorpesa L0
yKa3aHHOW Bbllwe TemnepaTtypbl — He 6onee 10 MUHYT.

C nomoLLbro MHTepdeca ynpaBieHua pasorpenTte NepBblin 1 BTOPOW (€C/IV MMeeTCA)
skcTpysep 4o 250°C. «MeHo — TeMmnepatypa — SKCTpyAep». Ha rnaBHOM 3KpaHe
LOKHa oTobpasuTbcA Temnepatypa. Konebarua B npeaenax °5C ABAAOTCA HOPMOW.
Bonblwme konebaHma CBMAETENBCTBYHOT O HEOBXOAMMOCTH HacTponku PID perynatopa
(cm. pazden 3.2.2). He aBnarotca npobnemMor, ecnm Temnepatypa konebnercs B
npesenax no obe CTOPOHbI OT 3a4aHHOrO 3HayveHnsa. Ecam xe, Temnepatypa nocne
AOCTUXEHWA 33laHHOMO 3HaYEeHNA HaYMHAeT NasaTh, TO 3TO ABAAETCA BO3MOXHbIM
CBMAETENbCTBOM 3aBepLUEHNA CPpOKa Cy>Obl HarpeBaTens neyartaroLLen roN0BKN 1
TpebyeT 0bpaLleHns B TEXHNYECKYHD MOAAEPXKKY.

4.5.4 MNpoBepka paboTocnocobHOCTM IKCTPYAEepa

1.

C nomoLLbro MHTepdeca ynpaBaeHusa pa3orpenTte nepeblil SKCTPYAEP A0
TemnepaTypbl NOAXOAALLEN ANA 3aNPaBNEHHOIO BHYTPb MaTtepuana. «MeHo —
Temnepatypa — IKCTPYLEP».

C nomoLLbto KOMaHJ, NepeMeLLeHna NpoV3BeanTe Nojady MaTeprana B 3KCTpyaep. B
KnaccuyeckoM nHtepdeince: «<MeHro — [BumxeHne — [lBuxeHne no ocam —
okeTpyaep — Aswxenve no 1 mm». MNpu BpalleHnn bapallka B CTOPOHY
MNONOXMNTENbHbIX 3HaUEHWIM MaTepman AOXKEH NOAAaBaTbCA Yepes pa3orpeToe Cono
TOHKOW HUTBHO MO AMameTpy BAN3KON K AnameTpy comna.

,ﬂ,ﬂﬂ NPOBEPKU MePEKNUHEHNA NMeYaTaroLW KX rOJIOBOK HeobX0AMMO BbIMOAHUTL Bbl60p

2 TONOBKM M NOTOM aHanornyHo 1. «MeHro — [iBmxxeHne — Bbibop E2».




4.6 O6bHOBNEHME NpOrpaMMHOro obecneueHms

4.6.1 ObHOBNIEHUE NPOrpaMMHOro obecrneyeHusa KOHTpoiepa

O6HoBNEHNE nporpaMMHOro obecneyeHme npon3BoanTCa cnedyrownm o6pa30M:

1. C nomouwbto KoMnbroTepa B kopeHb MicroSD dnell-kapTbl 3anncbiBaeTca GUHaPHbIN
dain nporpaMMHoro obecneudenms Noz HaseaHmeM “firmware.bin”. AkTyanbHyo
Bepcuto Ana cBoero obpasua M3aenna MoXHO nonyumTtb 06paTMBLLNC B
TEXHWYECKYHO NOAAEPXKKY M Ha3BaB CEPUINHbLIN HOMep M3aenns.

0 MPUMEYAHWNE Mockonbky M3aenve asnaetca ryboko-KacTOMU3NPOBAHHBIM U
cobupaeTcs NHAMBUAYaNbHO, MOA KaXA0ro KAVeHTa, TO NporpaMMHoe obecneyeHume
AN KaxXA0ro obpasLia XpaHUTCA y MPOU3BOANTENSA OTAENBHO. ITO 3HAUMT, YTO
nporpammHoe obecrneyeHne OT O4HOrO 0obpasLia He MOAOUAET K APYToMYy.

2. [ns ynobctBa npoLeaypbl CresyeT NepekntoumnTbCs M3 CEHCOPHOTO pexmnma
yrnpaBAeHnsa B KNacCUYecKkmii nHTepdenc (C pyyYHbIM ynpaBaeHmeM).

3. Ha BbikNtOUEHHOM M34e1mm CHUMAETCA CePBUCHbBIM NHOK C MOMOLLbO 3 BUHTOB C
BHYTPEHHVM LLIECTUIPAHHUKOM.
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5. Bknrouaetcs NpuHTEP M OXMAAETCA NOSBAEHWE N306pakeHWs Ha akpaHe. Bo Bpems
YCTaHOBKM MPOrpaMMHOro obecrneyeHns psagoMm C LeHTPalbHbIM YMMOM KOHTPO/IEPa
HauMHaeT MUraTb MHAMKaTop. CaM NPOLLECC YCTAaHOBKM 3aHUMaeT He bonee 30 cekyHA.

BHUMAHWE [lna npuHTEPOB C YCTaHOBAEHHBLIM MOZY/IEM aBTOOTKNHOUEHN A
HeobXoAMMO 0643aTeIbHO 3aXKMMaTb KHOMKY 3anycka (Ha nepesHen naHenu
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NpvHTEpPa) 4O MOMEHTa 3aBepLUeHWs MPOLLeAyPbl YCTaHOBKM MPOrPaMMHOro
obecneyeHms.

6. [locne 3TOro NPUHTEP MOXHO BbIKAOUNTb, GAell-KapTy BbITaLLMTb, MO0 OCTaBUTb
BHYTPW C10Ta. A NtOK 3aKpbITb 0O6paTHO.

4.6.2 O6HOBNEHME NPOrpaMMHOro obecneveHns sKpaHa yrnpaBaeHUs

ﬂ MPUMEYAHWME [aHHbi pa3aen aktyaneH ana TFT 3kpaHOB C CEHCOPHbIM
yrpasjeHVEM.

DKpaH C CEHCOPHbIM ynpaB/ieHNeM ABNAETCA OTAENbHBIM MOAYNEM CO CBOUM
OTAENbHbIM MPOrPaMMHbIM yrpasieHreM. [10 CyTh OH BbINOAHAET GyHKLMKN Yenoseko-
MaLUMHHOTO MHTepdelica, KOTopbI 0bMeHnBaeTCa nHGopPMaLMeln 1 ynpasaseT LeHTPaabHbIM
KOHTpOANepOM. [lns yCTaHOBKM NpOrpaMMHoOro obecneyeHms HeobXoAMMO BbIMOAHUTb
CNeyroLLLYHO MOCNeA0BaTENBHOCTL AEUCTBUNIA:

1. MonyunTb apxmB aKkTyanbHOW BEPCUM MPOrPaMMHOro obecneyeHns obpaTBLLMNCD B
TEXHNYECKYHO MOAAEPXKKY M Ha3BaB CEPUMHBIA HOMEP.

2. PacnakoBatb B kopeHb SD HC dneww-kapTbl Gaisibl U3 apxmBa.
3. BcTaBuTb B BbIK/IOYEHHbBIV NPUHTEP daeLl-KapTy

4. 3anycTuTb NPUHTEP U AOXAATbCA 3aBepPLUEHMA NpoLLeaypbl YCTaHOBKM MPOrpPaMMHOro
obecneyeHms.

o MPUMEYAHWE He Bce SD HC kapTbl NOAXOAAT A48 MCMONb30BaHNA B KaUYECTBE
CEePBUCHOIO HOCUTENS MHPOPMALLMM BO BPEMS YCTaHOBKM MPOrPaMMHOro obecrneyeHns.
Mo3TOMy pekOMeHAyeTCA CNoab30BaTh duell-KapTy 13 KomnaekTa K M3gennto, nmbo
aHaNorMyHyto (MO MPOV3BOANTENID, OOBbEMY M Kiaccy).

5 Ytununsaums

5.1 O6wue ykaszaHuA

@ YTuavsaumsa npou3BOANTCA B MOPAAKE, YCTaHOBIEHHOM 3akoHamu PO:
* N2 96-03 "Ob6 oxpaHe atmMocdepHOro Bosayxa" (B pesakumm ot 28.12.2017);
* N2 89-03 "O6 oTxozax Npon3BOACTBa M NoTpebaeHna” (B8 peaakumm ot 01.01.2018);
N2 7-03 «O6 oxpaHe okpyxatolern cpeapl» (B pegakumm ot 01.01.2018);
*  APYrMMU POCCUINCKMMU WU PETMOHANAbHBIMW HOPMaMK, akTamu, NpaBuaamu,
PacnopaXeHNAMU W NP., MPUHATBIMKU BO MCMOb30BaHWeE yKa3aHHbIX 3aKOHOB.

o MPUMEYAHWME Hawa opraHnsaums rotoBa NpuHATE 060pyaoBaHMeE AN YyTUAU3ALMK,

B TOM uncne Ha ycnosmsax TRADE-IN. AkTyanbHble yCnoBusa NpuémMa yTOUHANTe Y
NpeACTaBUTENEN HALLEW OpraHM3aLmn.
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volgobot.com

TexHn4yeckaa nogaepxka:

https://volgobot.com/support
TenedoH: +7 (988) 039-51-76
E-Mail: support@volgobot.com
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