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9KCTPY3UOHHAS I'OJIOBKA 3D IIPUHTEPA
(57) Uzobperenue oTHOCHUTRCSI K obnactu 3D mevatu, B
YaCTHOCTH K OKCTpy3uBHOMy Merony (Material
Extrusion) - mociofiHOMY HAHECEHHIO PACIIIIABICHHOTO
CTPOUTENBHOIO MaTepHuaia uepe3 OSKCTPY3HOHHYIO
TONOBKY  (3KCTpynep).  YCTpOWCTBO  IO3BOJISET

WCIIOJIb30BAaTh  MpU  ME€4YaTH  MIMPOKYH  TraMMmy
MaTepHAaJIOB: XHUIKUX, MacCTOOOpa3HBIX WIIM PACIUIaBOB
(B TOM wumcle METalIoOB), a TaKKe HCIOJIb30BaTh,
npeaABapyUTECIIbHO IMOATOTOBJIICHHOC, BTOPHUYHOC Cblpbé.
OKCTpyZep MNpeicTaBisieT U3 ceOsi M3TOTOBJICHHYIO B
€IVHOM KOpIlyce, 3arpy304Hyl0 KaMmepy, CBhEMHYIO
pabouyro KaMepy C JBHXKYIIUMCS B HeHl TpEXTpaHHBIM
poTopoM (TOPIIHEM) U JKCIEHTPUKOBBIM MPUBOIHBIM
BaJIOM, a TakK K€ IPUCOEAUHEHHBIM K KOPIIyCY
SKCTPY3MOHHBIM HAaKOHEYHHUKOM CO CBHEMHBIM COILJIOM
Ha KOHILIE, M BCTPOECHHBIMH TEPMOAATYUKOM U
HarpeBareIbHbIM 3JIEMEHTOM. B Kopryce pa3MelleHbl,
KaKk MHUHHMYM OJIHUM HAarpeBaTelbHBIM 3JIEMEHT U
TEPMOJATUMK. DKCTPYLEp PACHOJIOKEH Ha MOHTAXHOU
paMe€ C MPUBOAHBIM JABUIaTCJIEM, KOTOpaAs KPEIIUTCA K
MOJIBIKHOM TIomIanke 3D npunTepa.
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Uzobperenue otHOcUThCs K oOmactu 3D medarwy,
AnmuruaeiM Texnonorusm (Additive Manufacturing) -
00001IeHHOE Ha3BaHUE TEXHOJOTHH CO31aHKs 0OBEKTOB
no gaHHeiM 1mbpoBoir momenu (CAD - mogenn)
METOZIOM TOCJIOHHOTO JO0aBJICHUS MaTepuaia, B
YaCTHOCTH K O3KcTpysmBHOMy Metomy (Material
Extrusion) - mocioiHOMY HAHECEHHIO PACIIIIABICHHOTO
CTPOUTENBHOIO MaTepHaia Yepe3 IKCTpyIep.

W3 ypoBHS TEXHHKH W3BECTHBI TEXHHUYECKHE
peLICHUs, CYIIHOCTh KOTOPBIX 3aKIOYAeTCsl B TOM, YTO
SKCTpy3uoHHas rojoBka 3D mpunTepa (DKCTpyHep)
BBIJIABJIMBACT Ha IUIATPOPMY - OCHOBY, B IUIOCKOCTH
XY, xamm paboduero Martepuaia, KOTOPHIC 3acThIBasd,
¢dopmupyroT cion Oyaymiero o0ObekTa, IO 3apaHee
nogroropinennod CAD-moxmenu. 3ateM  dKCTpynep
mepeMeIaeTcss mo ocu  Z, TEePICHIUKYJISPHON
mwiockoctd XY, Ha IIar M MpPOIECC MOCTPOSHHS
MOBTOPSIETCS, 10 HOJHOTO MOCTPOCHUS MOJICTIH.

Texnonorust 3D meyaTu W3BECTHA, B YaCTHOCTH, U3
onucanuii k nateHtam CHIA:

US 5121329, (Stratasys, Inc) omyGmuKoOBaHHBIN:
09.06.1992 r., - «Apparatus and method for creating
three-dimensional objects»

US 5340433, (Stratasys, Inc) omyGIuKOBaHHBIA:

23.08.1994 r., -«Modeling apparatus for three-
dimensional objects»
US 5738817, (Rutgers, The State University)

onyonukoBanubii: 14.04.1998 r., - «Solid freeform
fabrication methods»

B ykazaHHBIX MareHTax omnucaHa TexHosorus 3D
MeYaTH, a TakKXKe HWCIONHUTEIbHOE YCTPOWCTBO, B
YaCTHOCTH  OKCTPY3HOHHas TOJOBKa (AKCTpPYIEp),
mevaTamas TePMOIUIACTHKOM WM KOMITO3UTHBIMH
MaTepHallaMH, COJACPKAIlUMHU Pa3JIndHbIe T00ABKH, HO
OCHOBaHHBIMHU Ha TEPMOIUIACTHKAX, U3TOTOBJICHHBIMU B
Buzie ruOkoil HuTH. Huth (puiameHT) mocrynaer B
OKCTPYyJep, B KOTOPOM pa3orpeBaeTcs 10 KHUIKOTO
COCTOSIHUS ¥ BBIJIaBJIMBAETCS Yepe3 COIUIO IKCTPYAepa.

Henocratkom TaKoro peleHus SIBIISIETCSI
OTpaHHYEHHE [0 CKOPOCTH JKCTPY3HUH MaTepHaia,
OTpaHUYCHUE TT0 HCIOJB3yEeMBIM MaTepHallaM - TOJIBKO
TEPMOITACTUKA U KOMITO3UTHI Ha UX OCHOBE, TOJBHKO B
BUJIC HUTH OTIPEIIEIIEHHOTO IHaMeTpa.

CN 205272603, (Nanjing Baichuan Xingyuan Laser
Tech CO LTD) ony6mukoBannsiii 01.06.2016 r.,
«Screw rod advancing mechanism of 3D print pen ink»

B nanHOM mateHTe ykazaHa 3KCTPY3HOHHAs TOJIOBKA
(OxcTpynep) MmMIIPHUIIEBOTO THMA, ¢ MPSIMBIM TIPHBOAOM.
OKCTpyJepbl Takoro THMa paboTalT ¢ KUJAKUMH,
reneo0pa3HbIMH,  NTACTOOOPAa3HBIMH  MaTepHalaMHu,
TaKUMU Kak, HampuMmep: OHOuYepHHIA, Kepamudeckas
TJINHA, CHUITUKOH U T.1.

I'maBHBIM HEOCTATKOM TaKOTO PEHICHHs SBISETCS
KOHTPOJIb 00BEMa IKCTPY3UH IIyTEM JaBJICHUS Ha BCIO
Maccy. OTO XOpomio paboTaeT ¢ HEOONBIIMMHU IO
00bEMY JKCTpyZepamMH, HO TPH yBEIMYEHHUH O0OHEMOB
pe3ko  Bo3pacTtaeT  TpeOOBaHME K  IPHUBOJAHOMY
MeXaHU3MYy, YTO JIeNaeT SKCTpyAep Oonee rpOMO3IKNM,
3TO TaK XK€ yBEIMYMBACT BPEMsS CTapTa M OCTAHOBKH
AKCTPY3HH.

M3BecTHO Tak ke ycTpoHCTBO, «BsA3KOCTHBIN Hacoc
JUTS CUCTEM OCaKICHHS Ha OCHOBE SKCTPY3UMY,

US20080213419, (Stratasys, Inc) omy0nnkoBaHHbI#H

04.09.2008r., «Viscosity pump for extrusion-based
deposition systems»

B nmaHHOM 3KcTpyZepe OCHOBHBIM — paboduMm
SNIEMEHTOM SBJISETCS OOBEMHBIH HACOC BHHTOBOTO

THIa, B  KOTOPOM  DACIUIABICHHBIH  MaTepHal
nepeMernaercss BIOJb OCH  BHHTa B Kamepe,
00pa3oBaHHON BHHTOBBIMH KaHaBKaMHU u

MTOBEPXHOCTHIO KOPITyCa U BBIAABINBACTCS YEPE3 COILIO.
Henocrarkamu H3BECTHOTO TEXHHYECKOTO PEIICHNUS,
SIBISIETCSI CJIOXKHOCTh KOHCTPYKIMH, OTPaHWYEHHS II0

IpUMEHSIeMBIM ~ MaTepuajaM, B JAaHHOM clydae
TEPMOILIACTHI B BUJIE HUTH.
3amada, Ha pelleHHe KOTOpPOH  HalpaBlIeHO

3asBJIEHHOE HW300peTeHHe, MpPEAIoaraeT paclIupHTh
BO3MOXKHOCTH Te4aTH O3KCTPYAEpOM 1O pabouum
MarepuasaMm. Hampumep: pu 1evyaTu
TEpMOIUIACTUKAMHU HCIIONB30BaTh CHIPHE (TpaHyIIBl) W3
KOTOPBIX OHHM H3TOTOBJIEHBI, MOIYYHUTb BO3MOXHOCTB
HCIONB30BaHUSI BTOPUYHOTO CBIPbSA, NPEABAPUTENBHO
MEXaHWYECKH HW3MEIbYMB OO0 TPeOYeMBIX pa3MepoB
YaCTHI, WM IeYaTh IacTOOOPAa3HBIMH MaTepHaIaMH,
COCTOSIIVMH M3 CBA3YIOIIETO U CBHITyYyero MaTepuaia ¢
JanbHEHIed TepMUYecKoil 00pabOTKOH, MOJIY4UTh
BO3MOKHOCTh IIOCTPOCHHS MaTepualaMi, KOTOpEIE
paHee HE HCHOJB30BAINCh B 3KCTPY3UBHOM METOJE
Te4aTy.

Vka3zaHHas ~ 3ajada  JOCTHraercsi  pOTOPHO-
MOPIIHEBOM 3KCTPY3MOHHOHN rosnoBkod 3D mnpunTepa
(3KkcTpyZepoM), XapakTepusylomeiics TeM 4ro, B
€IMHOM KOpIlyce HaxXOAATCsA 3arpy3odyHas Kamepa H
pabouass Kamepa, CIENHAIBHOTO TPOQWIS B BHIC
SMHUTPOXOUJIBI, B KOTOPOH ABMXKETCS pOTOP (IIOPILIEHB).

DKCLEHTPUKOBBIM Baj ¢ MOABM)XKHOM IOCAJAKOW Ha
KOHYC, PacIIOJIOKEHHBIN M0 IIEHTpY pabodeil Kamepsl,
Ha KCIEHTPHUKE KOTOPOT0 PACIIONI0KEH pOTOP.

TpexrpanHslif poTop (MOpIIEHb) MUMEIOUIHHA (hopMy
TPEeyroJbHUKa C JIyrooOpa3sHBIMH CTOPOHAMH H
HEHTPAJIBHBIM T0CAJOYHBIM OTBEPCTHEM, Ha OJTHOM H3
TOPIIOB KOTOPOTO PacIoIO’KeHa IECTEPHS BHYTPEHHETO
3alEIUIEHUs, OChb KOTOPOM COBHAJaeT C  OCBIO
I0CaJOYHOTO OTBEPCTHS.

OpOHTATBHYI0 TEPMETHUYHYIO KpBIMIKY pabouei
KaMmepbl C HENOABM)KHOM IIeCTEpHEH, OCb KOTOPOH
COBIAJAET C OCHIO IKCLIEHTPUKOBOI'O Baja.

3a1HIOI0 TEPMETHYHYIO KPBIIIKY C OTBEPCTHEM IS
9KCIIEHTPUKOBOTO Bajla M C MECTOM JUII KPEIUICHHUS K
MOHTa)KHOH pame.

MoOHTaXHYI0 pamy Il KpeIIeHHs SKCTpyAepa H
MOTOpa TIPHBOAA, a TaK e I KpeIUIeHHsI K
TOJBUYKHOM TUIOLIAAKE MPUHTEPA.

OKCTPY3UOHHBIH HAKOHEYHUK NPUCOEAMHEHHBIH K
KOpIlyCy, HMEIOUINH Ha MPOTUBOMOJIOXKHOM KOHIIE
CbEMHOE 3aMEHAEMOE COIUIO, a TaK K€ BCTPOCHHBIE
TEpPMOJIaTUUK U HAarpeBaTeIbHbII JIeMEHT.

3arpyzouHas  kamepa, pabouas Kamepa H
SKCTPY3UOHHBIN HAKOHEUHUK COEJUHEHBI MPOXOASIINM
yepe3 HUX MPOTOYHBIM KaHAJIOM, KOTOPbIH CMEHIEH OT
LEHTpa DKCLHEHTPUKOBOTO Bajla B  HalpaBICHUH
JBIDKEHUS POTOpPA, MPU JKCTPY3UH, HA ONPEACIEHHOE
paccTosHUE.

Pabouass kamepa BBITIOJTHEHA CBEMHOW W MOXET
ObITh M3rOTOBJIEHAa U3 Pa3IMYHBIX MaTEpPUAJIOB,



33606

yCTaHaBJIMBACTCs B a30BOC yriIyOlicHHE, (PUKCHPYETCS
(hpOHTATBHOMN KPBILITKOMH.

B kopmyce pasMmemieHbl MO MEHBIIEH Mepe OIuH
HarpeBaTeNbHBIN 2JIEMEHT U TEPMOJATUHK.

Kopnyc Moxker OBITh BBINOJHEH U3 JIOOBIX
HOAXOISIINX MaTepPHAJIOB.
PaGoyas xamepa MoOXeT OBITh H3TOTOBIICHA

HETIOCPEICTBEHHO B KOPITyCE.

BepmmHBbl poTOpa MOTYT OBITH BBINOJHEHBl C
paguanbHBIME YIUIOTHHTENSIMH B BHUJE IUIACTHH WIIH
POJIMKOB, VI HHBIM CIIOCOOOM.

Mecra coeaMHEHUS KpBIMIEK C KOPIYyCOM M Bal

NPUBOAA TEPMETH3UPYIOTCSA OIHUM U3 HW3BECTHBIX
CII0c000B.
[MpuBOAHOW  MOTOP  MOMET  KOMILIEKTOBATHCS

PEYKTOPOM U COETUHSTHCS C 3KCLEHTPUKOBBIM BaJIOM
MOCPEACTBOM MY(DTHI I UHBIM CIIOCOOOM.

PaGouast wm 3arpy3ouHas Kamepsl MOTYT OBITh
BBIIIOJHEHBI C  JIOIOJIHUTENBHBIM ~ KaHAJIOM, JUIA
BO3BpaTa M3JIHUIIKOB MaTeprala B 3arpy304HyIO KaMepy.

IMogaya pabouero Marepuasa  NPOM3BOAUTCS
HETIOCPEJICTBEHHO B 3arpy304HyI0 KamMepy B BHAE
CBITyYHX  MaTepHalioB, JKUAKOCTEH, macT WIH
pacmiaBoB. J[iIs 3TOro MOTyT OBITH HCIOJIB30BAHEI
JIOTIONTHUTENIbHBIE HAcaJKH, 3aKpelisieMble IOBepX
3arpy304HOi KaMepbl B BHJIE BOPOHKH, WJIHM HaIlpUMeEp
MIIMHAPA C TOANPYXUHEHHBIM IIOpIIHEM, JHOO
HITYyLepa ¢ TpYOKO# [UIsl TI01a4H JKUJIKOCTEH, HIIH KaKou
TO «3alpaBOYHON cTaHUUM», OOOPYHOBaHHOH Ha
ycTpoiicTBe TmedaTH (MPHHTEpE), M MEPHOANYECKH
MOJAIOMIEH  paclulaB B 3arpy304Hyl0  Kamepy
IKCTpYZAEpA.

TexHUYeCKHI pe3ysbTaT 3asBJICHHOTO N300peTEeHUs
BBIPAXAeTCd B PACIIMPEHUH BO3MOXKHOCTEH II€4aTH,
POTOPHO-TIOPIIIHEBON JKCTPY3MOHHON TrosIoBKOM 3D
IIpUHTEpa (3xcTpyzmepom), IIUPOKOH ramMmmou
MaTepHaJIOB IMPHUMEHSEMBIX B SKCTPY3UBHOM METOE
MOCTPOCHHSA, a TaK JK€ pAaCHIMPeHHe BO3MOXKHOCTH
MevaTH, HalpuMep paciulaBaMi METAJIJIOB U MX CIUIaBOB
WM IPYTHMH paHee He UCIIONb3yEeMbIMH MaTepHaIaMH.

N3o0peTeHne MosiCHAETCSl YepTexaMH, KOTOphIE He
OXBaTBIBAIOT M, TeM Ooyiee HE OrpaHMYMBAIOT BECh
00beM MPUTA3aHUHA TaHHOTO TEXHUYECKOTO PELIeHHs, a
SIBJISTFOTCSI JIMIIb WILUTIOCTPUPYIOMIMMH MaTeprallaMHy:

Ha ¢wr. 1 o0muit Bux B cOope 3KkcTpyaepa, paMbl U
MIPUBOIHOTO JBUTATENS, B IEPCIEKTHBE.

Ha ¢wur. 2 paspes skcrpyzaepa A-A.

Ha ¢wur. 3 paspes skcrpynepa b-b.

Ha ¢wur. 4 paspes skcrpyzaepa b-b B nzomerpun.

3asBrIsieMOe YCTPOHCTBO cOCTOMT M3 Kopmyca (1) B
KOTOPBI YCTAaHOBJICHBI HArpEBATENBHBIC AIIEMEHTHI
(17), npencraBistoniyie U3 cedsS MATPOHHBIC TIHBI
(xapTpHDKHBIE HarpeBatenu), Tepmonaryuk (18) Tuna
TepMOIapsl WIM TEPMOPE3NCTOpa W BBINOJIHEHHOW B
BEpXHEH yYacTm Kopmyca 3arpy3o4Hoil kamepsl (2). B
HIDKHEH 9acTH KOpITyca NMPUCOEIMHEH SKCTPY3HOHHBIH
HakoHeyHHK (12) wuMeromuii cbhéMHOE 3aMeHseMoe
comio (13), m BcTpoeHHsle TepMmomaTuuk (14), wu
HarpeBaTeNbHbIN deMeHT (15). dpoHTabHAs KpBIIIKa
(7) repMeTHUYECKH 3aKPBIBAET pa3MEIIEHHYIO B KOPITyCe
chéMHYI0 pabodyro kamepy (3). Ha mpoTtuBomomoxHoit
CTOpPOHE pa3MeIleHa 3aiHss repMeTHdHas Kpbimka (9)
3akpeluiéHHass K Hed MoHTaxkHas pama (10) wu

npuBoaHoi asurarens (11). B paboueit kamepe (3)
pasmelieH TpEXrpaHHbli  porop  (mopuieHs)  (4),
MOCKCHHBIH Ha JIKCLEHTPHUKE SKCIEHTPHUKOBOIO Baja
(5), mecrepHst (6) Ha TOpUE pPOTOpa HAXOIHUTCS B
3allelJIeHUd € HeNoABWXHOW  mmiectepuéil  (8),
pacmonoxkeHHOH Ha  (QpoHTaIbHOM Kpeimke (7).
3arpy3ouHas KamMepa, pabouas KaMmepa "
9KCTPY3UOHHBIM HAKOHEUHHK, COCMHEHBI MTPOXOIAIINIM
Yyepe3 HUX MPOTOYHBIM KaHajoM (16).

3asBnseMoe YCTPOHCTBO paboTaeT CIEAYIONINM
oOpasom: paboumii Marepuas  pa3Memaercs B
3arpy3o4Hoit kamepe (2), rae monBepraercs, €eciu
HeoOXOAMMO, HarpeBy JO COCTOSHMS pacIulaBa,
MIOCPEACTBOM HarpeBaTeNbHbIX sieMeHToB (17), c
KOHTpOJIEM TeMIeparypbl TepmoaaTynkoM (18). Jlanee
IIPU BpaLICHUH SKCLUEHTPUKOBOTO Bana (5) MPOUCXOIUT
BcachlBaHHE paciulaBa B pabouyio kamepy (3). Ilpu
BpallleHNH OHKCIEHTPUKOBOro Bama (5) porop (4)
COBEpIIAeT IIAHETAPHOE JIBIDKCHHE, BPAIasiCh BMECTE
C BaJIOM, OJTHOBPEMEHHO BpaIaeTcsi BOKPYT CBOEH OCH,
Ha JKCIEHTpHUKe Bama (5), 3a c4eT OOKATHIBAHHS €ro
mectepHedt  (6)  HemomBmkHOW — mectepHu  (8)
pacriojioxeHHOW Ha  QpoHTaiIbHOW  Kpbiike (7).
Bpammasics, potop (4) co3maet B BepxHel yacTu paboyeit
kamephl (3) BakyyM C OJHOBPEMEHHBIM CO3/IaHHEM B
HWKHEH dvactu paboueit kamepbl (3) HaAmoOpHOrO
JIaBJICHUs. JTO CBOMCTBO ONpENeNeHHO KOHCTPYKIHUEH
paboueii  kamepsl cmenmaigpHOro mpoduns  (3),
TPeXTpaHHOTO poTopa (4) M CMEIIEHHOTO MPOTOYHOTO

kaHama (16), dYTO TMO3BONSAET XOPOIIO OTHACIUTH
HATIOPHYI0  TUAPOJIMHHIO OT  BCACHIBAIONICH, W
OMHOBPEMEHHO  TIO3BOJIIET  BCAChIBaTh  pPabOUMid

MaTepuar ¢ OJHON CTOPOHBI, W BBIJABIMBATH €r0 C
JPYroil ¢ TMOCTOSIHHBIM JaBiieHHeM. [lo MpPOTOYHOMY
kaHay (16) B sKcTpy3noHHOM HakoHedHHKe (12)
pabounii Mmatepuain yepes corio (13) BeiIaBIMBaeTCs HA

CTPOSII[YIOCS ~ TOBEPXHOCTh. I  KOHTpONIS W
MOAEPKAHUSA OonpeneNnEHHON TEMIIEPATYPBI
BBIJIaBIIMBAaEMOTO pabouero MaTepuaia B
SKCTPY3HOHHOM HakoHe4HHKe (12) pacmoioKeHbI

HarpeBaTebHEIH dteMeHT (15) u TepmomaTank (14).

OmHO# W3 TPWYMH, O KOTOPOH pabodas Kamepa
BBINOJIHACTCS CBEMHOH, 3TO BO3MOXKHOCTH II€4aTH
pasHbIMH Matepuanamu. Ilpumep: B mpobax medaTu
OJIOBSIHHO-CBMHIIOBBIM mpunioeM [1OC 61, pabouas
KaMepa BBINIOJHEHHAs W3 JIATyHH, ObUIa 3aMEHEHa Ha
rpadUTOBYIO Ul TPEAOTBPAIICHUS B3aHMMOACHCTBHS
MIPUTIOS ¥ MaTepuana M3TOTOBJICHHUS paboueil KaMmepsl.
[Ipo¢ume paboueil Kamepsl BBIIONHEH B  BHIAC
JByXyTOBOM SMUTPOXOUBL, [I0JIy4E€HHOMI
oOkaTbIBaHWEM OONBIION IIECTepHEH BHYTPEHHETO
3alEIUIEHUs]  HENOABIDKHOM ~ Majod  IIEeCTEpHH,
MpOU3BOJAIIAS TOYKA JIEKHT BHE JBIDKYLIEHcA
OKpPY>KHOCTH, B HAllleM CIy4ae 3TO BEpIIMHA POTOpa.
ITapameTpuyeckoe ypaBHEHUE OSIHUTPOXOHIBI MOXKHO
3anucaThb B BUJE:

X®=R(1/3cos3t + C cost) 1)
Y »=R(1/3 sin3t + C sint)
0<t<2Pi
rue:
R - pammyc oOkarbeiBaroniero (TpOU3BOISIIETO)

Kpyra (OOJBIION MeCTepHN);
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a - MPOU3BOIAIIMN panuyc (PacCTOSHUE OT IICHTpa
poTOpa 10 BEpUIMHEI);

C - oTHocuTeNbHas BeAMYMHA pamuyca (a) K
pamuycy (R), C=a/R
t - yron moBopora 0O0pasylomEro  Kpyra

OTHOCHTEIIFHO OocH abcruce (Yyroi MoBopoTa poTopa).
«PotonopmrHeBsie nBuratenn» beanosmu B. C., ctp.
81. MockBa «MamuHOcTpoeHHne» 1968T.
Hcnpltanuss ~ 3KcTpyzZepa — NPOBOIMINCH — Ha
HactomsHOM 3D mpuHTEepe, M3 OOJIBIIOTO CceMeHCTBa
RepRap (3D mpuHTEps! ¢ OTKPBITBIM UCXOTHBIM KOIOM

reprap.org), 9JEKTPOHUKA KOTOPOTO  YIpPaBIsACTCS
nporeccopom Atmel AVR, BoimonHeHHOH Ha 6ase
MHUKpPOKOHTpOJLIEpa Arduino

(reprap.org/wiki/Arduino_Mega), ¢ npomuskoii Marlin
(reprap.org/wiki/Marlin/ru).

DPOPMYJIA U3OBPETEHUA

1. PotopHO-nIOpILIHEBask 3KCTPY3UOHHAS TooBKa 3D
MPUHTEPA BKIIIOYACT B CEOsL:

- KOPIIyC C 3arpy304HOH U paboyeii Kamepamu;

- II0 MEHBIIECH MEPE OJUH HArPEBATEIbHBIM 2JIEMEHT
U TEPMOJATYMK, Pa3MEILEHHbIE B KOPILYCE;

- DOKCTPY3UOHHBI HAaKOHEUHHK, COAepKalui
BCTPOCHHBIE TEPMOJATYUK U HArPEBATEIIbHBIN JJIEMEHT,
MPUCOEIUHEHHBI OJHUM KOHIIOM K KOpIyCy, H
UMEIOMKUN  ChEMHOE,  3aMEHseMoe, COIUI0  Ha
MPOTHBOIOI0KHOM KOHIIE OMAUYAIOWAACA TEM, UYTO

13

- pa60qaﬂ KaMepa BBIIIOJIHCHA C HpO(I)I/IJ'IeM B BHJC
OMUTPOXOUIbI, C pa3MeHléHHI)IM BHYTpU MPUBOAHBIM
OKCICHTPHUKOBBIM BajJiIOM, OCb KOTOPOI'0O COBIIAAACT C
OCbH0 CUMMETPUU pa60qel71 KaM€Ephbl, a Ha OKCICHTPHUKE

Bajlla, pa3MelleH, C BO3MOXXHOCTBIO  BpallEHHUS,
TpEXTPaHHBIH  poTOp  (MOpIIEHB), C  IIecTepHEH
BHYTPEHHET0 3allCIUICHUS,

- pabowas Kamepa COCOUHEHa IPOTOYHBIMH

KaHaJlaMU C 3arpy304HOM KaMmepoil M 3KCTPY3UOHHBIM
HaKOHEYHHWKOM; ¥ JONOJHUTEIBHO BKJIIOYAET B ceOs:

- (poHTANBPHYIO TEpPMETHYHYIO KPBIMIKY pabouei
KaMepbl C HENOJBUXKHOW IIECTCPHEN HA BHYTPEHHEU
MIOBEPXHOCTH, OCh KOTOpOIl COBHmagaeT C OCBHIO
SKCIEHTPUKOBOIO Bala, BXOJAIIEH B 3allelICHHE C
miectepHER poropa (MOPILIHSA);

- 33/IHIOI0 TEPMETUYHYIO KPBIIIKY C OTBEPCTUEM TS
XBOCTOBHKA IKCIIEHTPUKOBOTO BaJa.

2. PoTOpHO-TIOpIIHEBAs HKCTPY3UOHHAsI rojoBka 3D
npuHTepa 1o 1.1, omauuarowasca teM, 9to padoyas
KaMepa BBINOJIHEHA ChEMHOM.

3. PoropHo-nopiIHeBask 3KCTPy3UOHHAs ToyoBka 3D
npuHTepa 1Mo ILM.1-2, omauuarowiasca TeM, HUTO
SKCLIEHTPUKOBBIA ~ IIPUBOJHOM Bajl  BBIIOJIHEH C
MTOIBMYKHOM MTOCa Kol B pabouell kamepe Ha KOHYC.

4. PoropHo-nIOpIIHeBast 3KCTPY3UOHHAs rojoBka 3D
NpuHTepa 110 I.11.1-3, omauyaowascsa tem, 4ro pédopa
poTopa (TIOpIIHA) CoAepKaT paJualibHble YIUIOTHUTEIN.
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