) IEYaTh !
MPUHTEP

ABTOpbI npeseHTaumn: CanatmHa E. A., CanatuH

C. A
MaTepwuan B34T C:

make-3d.ru




3D-NpUHTEP

- 3TO NnepuddepunHoe
YCTPOUCTBO,
Mcnonb3aytoulee metoa
NOCITIOMHOro co3gaHu4
domnanyeckoro obbekTa rno
umndpposon 3D-mogenu. B
3apybexHon nutepartype
OAHHbLIA TUN YCTPOUCTB
TaKXe UMEHYIOT
dbabbepamu, a npouecc
TPEXMEPHOU NevaTn —
BbICTPbIM
npoToTUnMupoBaHuem (Rapid
Prototyping).




YT0 Takoe 3D npuHTEP?

B ocHoBy npuHumna padoTbl 3d
NPUHTEPA 3aN0XKEH NPUHLINNM
NOCTENEHHOro (MOCNOMNHOIO)
co3gaHunsa TBepaon Mogenu,
KoTOopas Kak bl
«BblpaLlMBaETCA» N3
onpeaerieHHoro matepuarna.
[TpenmyLiecTBa 3D nevaTn nepen
NPUBbIYHBLIMU, PYYHBIMU
cnocobamu NoCTPOEHUS
MOJENen — BbICOKasi CKOPOCTb,
NPOCTOTa U OTHOCUTENBHO
HebonbLIag CTOMMOCTb.




TexHonormm

CyLLeCTBYIOT pasnnyHble TEXHONOIrMM TPEXMEpPHON nedvaTtn. PasHnua mexay
HUMM 3aKnto4aeTcs B Crocobe HanoXxXeHus Crioes n3genus.

Hanbonee pacnpocTtpaHeHHbIMU SIBNAOTCA SLS (CenekTnBHOE nasepHoe
cnnetenue), HPM (Hano)xeHue cnoes pacnsaBrneHHbIX MaTepuanos) 1 SLA
(cTepeonuTtmorpadus).

Hanbonee winpokoe pacnpoctpaHeHne bnarogapsi BbICOKOW CKOPOCTU
NOCTPOEHNSA OOBLEKTOB MOMy4unsia TEXHOMOrMa crepeonutorpadum nnm SLA.






I IZ7\1 INJSJI IS VIS 1

SLS

CnekaHne NOpOLLKOBbLIX peareHToB noAa
OENCTBMEM NA3EPHOro Nyya — OHO e SLS —
eOWNHCTBEHHAaa TexXHonorma 3D nevyaTw,
KOTopasi NPUMEHSIETCS MPU N3roTOBIIEHUN
dopM, Kak ans MeTanmyeckoro, Tak 1
Nf1IacTMaccoBOro NMNTbS.

[TnacTmaccoBble moaenu obnagarT
OT/INYHBIMN MEXAaHUYECKMMUN Ka4yeCcTBaMy,
brnarogapst KOTOPbIM OHU MOTYT
NCNOSb30BaTbLCA ASA U3roTOBEHUSA
NONHOMYHKUMOHArbHbIX n3genun. B SLS
TEXHOMNOrMmM NCMNosib3yTCA MaTtepuansl,
B6rn3Knue No cBOMCTBaM K Mapkam KOHEYHOro
npoAayKTa: KepamMmuka, NOPOLLKOBbLIN NNACTUK,
meTann.

YcTtpouncTtso 3D npuHTepa BbIrmnMaauT
crneayrowmm obpas3om: NOPOLLKOBLIE
BELLleCTBa HaHOCATCSA Ha MOBEPXHOCTb
dneBaTopa 1 CnekatoTcs No4 AeNCTBUEM
nasepHoro fy4a B TBEPAbIV Criow,

COOTBETCTBYIOLLUM NapaMeTpam Moaenn n
onnenenawiiivi ee chonmyv







HPM

[aéT BO3MOXXHOCTb CO34aBaTb HE TONMbLKO MOAEeNu,
HO W KOHEYHbIe AeTann U3 cTaHAapTHbIX,
KOHCTPYKLIMOHHbIX Y BbICOKO3(MEKTUBHbIX
TepMOMNacTMKOB. OTO EANHCTBEHHAst TEXHOMNOTUS,
Mcnonb3yloLlas TEPMONacTUKK
NPOM3BOACTBEHHOIO Kriacca, obecneymBatoLime He
MMEIOLLLYIO aHanoroB MexaHN4YeCcky\o, }
TEPMUYECKYHO N XMMMUYECKYI0 MPOYHOCTb AeTanen.

[leyaTtb no TexHonornn HPM BbirogHo otnn4yaetcs
4YUCTOTOW, NPOCTOTOW NCNOSb30BaHNSA U
NPUrogHOCTbLIO ANF NpUMeHeHusa B opuce. detanu
13 TepMonnacTmKka yCTONYMBbI K BbICOKUM
Temneparypam, MeXaHUYEeCKUM Harpyskam, _
PasnUYHbLIM XMMUYECKUM peareHTam, BnaxxHou
Unn cyxou cpege.

PacTBopuMble BcriomoraTenbHble Matepuarnbi
NO3BONSOT CO34aBaTb CITIOXKHbIE MHOIFOYPOBHEBbLIE
doopMbl, NONOCTU N OTBEPCTUSI, KOTOPbIE ObINO Obl
npobnemaTnyHo rnonyyYnTb OObIYHBIMU METOAAMM.
3D-npuHTEpSLI, AeUCTBYIOLWME No TexHonorum HPM,
CcOo34aloT AeTanm cnow 3a Cnoem, pasorpeBasi
mMartepuan 4o nosy>XuaKkoro COCTOSHUSA U
BblJaBfIMBas ero B COOTBETCTBMU CO30aHHbIMU Ha
KOMMNbKOTEPE NYyTAMM.

KOF,EI,@ 3D-NpuHTEp 3aBepLunT COo3adaHune aeTasny,
OCTaeTCAd OTAESINTb BCNOMOraTteribHblt MaTepuarl
MeXaHU4eCKn, nnnm pactBopunTb €ro MOorLLINM
cpencTtBoM, NocCre 4ero n3aernune rotoBo K
NCMNOJ1Ib30BAHUIO.




3D-PYUKH

B Hawwu gHKW Takke nonynsapHb!
npucnocobneHuns gnﬂ py4yHon nevatu. MNpuyem,
npaBuIibHO ObINO Obl HA3BaTb NX HE NeYaTHbLIMK
YCTPOWUCTBaMU, a pyvykamun anst pucoBaHus

TpeXMEpPHbIX OOBLEKTOB.

Py4kn caoenaHbl no

TOW XK€ CXEME, YTO U
NPUHTEPHI, F
NCNOSb3yoLne |
TEXHOIMOrunto

NOCITONHOIo
HannaBneHuns.
[1nacTukoBasa HUTb
NoOOaETCH B PYUKY,

roe nnaBuTca Ao

HY>XHOW

KOHCUCTEHLUN N TYT

»Ke BblaBNMBAETCS
yepes MUHUaTIOPHOE
conro.



[neydaru

3D nevaTb OTKpbIna bosnbLune
BO3MOXXHOCTW A1 3KCNEPUMEHTOB B
Taknx cdoepax Kak apxuTekTypa,
CTPOUTENBCTBO, MEAULIMHA,
obpasoBaHue, MogenvpoBaHue
ogexabl, MenKocepumHoe
NMPOn3BOACTBO, OBENUPHOE A€eno, u
Aake B MULLIEBOWN NPOMBbILLIIEHHOCTN. E
apxuTeKkType, Hanpuwmep, 3D neyatb
NMO3BOMAET cO3gaBaTb OObLEMHbIE
MaKeTbl 34aHUK, NN gaxe LenbixX
MUKPOPaNoOHOB CO BCEW
NH(PPACTPYKTYpPON — CKBEPaAMMU,
napkamu, oporamMmm n yrmyHbIM
OCBELLEHNEM.

Bnarogapst ncnonb3yemMomy npu 3Tom
OELWEBOMY rMNCOBOMY KOMMO3UTY
obecne4yrBaeTca HU3Kas :
cebecTonMoCTb roToBbIX Moaenen. A
6onee 390 ThicAY OTTEHKOB CMYK
NO3BOSIAIOT B LIBETE BOMMOTUTb
nobyto, Jaxe camyto CMENyro
daHTa3no apxutekTopa.



3D NpuUHTEpP: NPUMEHEHME B 00acTu
CTPOUTENbLCTBA

B cTpoutenbLCcTBe eCTb BCe OCHOBaHUA
npegnonaraTtb, YTO B HEAANEKOM
byayLiemM HaMHOIo YCKOPUTCS U
YNPOCTUTCA NpoLEecc BO3BeAEHNSA
3gaHunn. KanmopHUNCKUMN NHXEeHepaMin
co3gaHa cuctema 3D nevartu gns
KpynHorabapuTHbIX 00bekToB. OHa
paboTaeT Mo NPUHLKUMY CTPOUTENBHOIO
KpaHa, BO3BOASALLEINO CTEHbI U3 CITIOEB
beToHa. Takon NpPUHTEP MOXKET BO3BECTU
OBYX3Ta)XHbIW OOM BCEro B Te4eHune 20
yacos. [locrne 4yero paboyinm ocTtaHeTCS
NULLBb NPOBECTU OTAESNOYHbIE PAdOTHI.




[ lpmeHeHne B MeanLnHe

B mMeguunHe bnarogaps TeXHOMNOrMam
TPEXMEPHON NeYvaTn Bpayun nonyymnm
BO3MOXXHOCTb BOCCO34aBaThb KOMnmu
4eriloBEYECKOro cKereTa, YTo
no3sonsert bornee To4HO oTpaboTaTtb
MPUEMbI, NOBbLILLIAIOLMX rAPaHTUN _
YCMNELLUHOro NpoBeaeHnst onepauumn.

Bcé 6onbliee npuMmeHeHne HaxoasT 3D
NPUHTEPLI B 061acTN NPOTE3NPOBAHUS
B CTOMAaTOSI0rMMn, Tak Kak 9Tu
TEXHOSOrMmM nNo3BoMsAKT HAMHOIO
ObiCTpee NonyyYnTb NPOTE3bI, YEM MPU
TpaauLUMOHHOM U3rOTOBMNEHUM.

He Tak 4aBHO HEMELKUMU YHEHBIMU
bbina paspaboTraHa TexHOr10rMs
NOSTy4EeHUS YenoBe4vyeckoun KoXxu. [Npu
€€ N3roToBMNEeHUM UCMOoNb3yeTCH renb,
I'IOJ'Ii/‘-IeHHbII/I__I/IS KIeTok goHopa. A B
2011 rogy y4€HbIM yOanoch
BOCMNPON3BECTU XKMBYHO YENOBEYECKYIO
MOYKY.




