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UaHu TpeHA0BU BO 3D neyareme
HOBHTE TEXHOJIOTUU U UAHHUTE

HACOKH

JlobpenojaoBTe BO HALIETO UCTPAXKyBakbe Ha BO30yAJIMBaTa UAHKWHA Ha 3D
neyatemweTo. Jlofeka CTOUMe Ha pab0T Ha MPOM3BOACTBEHATA peBoJyLiHja, 3D
Ne4aTEmETO, IO3HATO U KaKO MPOU3BO/ICTBO HA aIUTUBH, IPOJOJI>KYBa Jla TU
NIOMeCTyBa I'PaHMIIMTE Ha OHA IIITO € MOKHO. Bo 0Baa npe3eHTalyja, Ke
HUCTPa)KyBaMe BO HOBUTE TEXHOJIOTHUH, UTHUTE HACOKH U TPAHCPOPMATHUBHOTO
BJIMjaHUe Ha 3D neyaTeweTO BO PA3JIMUHU UHAYCTPHUH.

IS

Ojn 6uoneyaTeme >KUBU TKHBA /10 lleYaTehe BO HAHO pa3MepH, Ke ' OTKpUueMe
MHOBAILIMUTE LITO Tpeba /ia ro NpeobJIMKyBaaT HAIIMOT cBeT. [IpuapyxeTe HU
ce Jlo/leKa Ce IBMXKHMMeE HU3 11€j3aXK0T Ha 0Baa TEXHOJIOTHja LITO Op30 ce
pa3BUBa U Hej3MHATA UHTerpanuja co Industry 4.0, MHULIMjaTUBUTE 3a
OJIP>KJIMBOCT U IIOBEKE.
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MoMeHTaJ/IHAaTaA COCTOj6a co 3D

&3

FDM TexHoJiorvja

MopgenupamweTo co py3rpaHo Tajl0XKeke, HajuecTaTa TeXHHUKa 3a 3D nevyarteme,
KOPUCTH TEPMOIJIACTUYHU GUIaMEHTH 3a Jia Co3/laBa 00jEKTHU CJI0j IO CJ0j.

2
S
SLAuSLS

CtepeosinTorpadujata U CeJIeKTUBHO JIaCEPCKO CUHTEPYBabe KOPUCTAT
CBETJIMHA U JlacepH 3a 3aliBPCTYBathe Ha CMOJIa MU CHHTepPYBakbe MaTepHjaiu BO
paB, COO/IBETHO.

DMLS

JIMpEeKTHOTO J1acepCKO CUHTepyBame Ha MeTaJl 0BO3MOKyBa CO3/1aBakbe
CJI0’)KEHU METAJIHU J1eJI0BU, PEBOJIYLIMOHU3UPAjKU T UHAYCTPUUTE KAKO LITO Ce
BO3/lylIHAaTa ¥ aBTOMOOHWJICKaTa UHAYCTPHja.
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[IlpyuMapHu anJIMKanuy Ha 3D nevareme

. bp3o npororunupame . IIpousBoACTBO
3D neyaTewmeTO APaMaTUYHO I'0 3a6p3a UKJIYCOT HA pa3BOj Ha Op npusiarofieHy AeJI0BU [0 LieJIU IPOU3BOAH, 3D neyaTewmeTo I
NPOU3BO/IH, 103BOJIYBAjKU UM Ha IU3ajHEPUTE Jla CO3/iaBaaT U TeCTUpaaT TpaHcPopMUpa MPOU3BOAHHUTE MPOLLECU, OBO3SMOXKYBAjKH MPOU3BOACTBO
I[IPOTOTHUIIOBH 34 HEKOJIKY 4dCd HAMECTO HeaeJIN. Ha 6apaH:e U HaMaJlyBdibe Ha OTIIaA0T.

. MeauMUMHCKH MOMaraJjia . ApxuTekTypa 1 Bo3ayXonmioBCTBO
[lepcoHann3upaHaTa NPOTEeTUKA, 3a0HUTE UMIJIAHTH U XUPYPLIKHUTE ApxuTeKkTUTe KOpUCTaT 3D neyaTewe 3a CJI0KEHU MO eI, JoeKa
BOAHWYH CE€ CaMO HEKOJIKY IPUMEPH 3d TOA KAdKO 3D nedyaTtemeTOo ja BO3AYIIHHUTE KOMIIAHUH IIPOU3BEAYBAAT JIECHHU, CJIOKEHHU KOMIIOHEHTH 34

€BOJIYHUOHHN3WPA 3PpaBCTBE€HATA 3allITUTA. dBHMOHH U BCEJIEHCKH JieTaJla.
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HoBa TexHOJIOTrHja:
buorneyareme

/KMBH TKMBa U OpraHu PereHepaTuBHa MeJUIIMHA
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[leyaTewe CoO NOBeKe MaTepujaid U HAHO
pa3Mepu

MysTH-MaTepHjajTHa [Ipey3HOCT BO HAHO

- MeTa-MaTepujaau
UHTerpanuja pa3mepu



HHTerpanuja Ha UHAYCTpHUjaTa 4.0

/IM3ajH HAIMOjyBaH CO BeLITAYKAa UHTE/IMTeHLHja

AsnropuTMuTe 3a BellTayKa MHTEJUreH[Uja TM onTUMU3Kpaat 3D ausajHute 3a
nep$OpMaHCH U MOKHOCT 3a Ile4yaTee, IOMECTYBAjKU ' FPaHULUTE HA OHA IITO €

MOXXHO BO IPOHU3BOACTBOTO HA aANTHUBH.

MamunHcKo yyewme QC

HanpeaHuTe cuCcTEMU 32 MAIIMHCKO YU€eHbe o C/1eJlaT KBaJUTETOT Ha [Te4aTeHhEeTOo BO
peasiHO BpeMe, IPUCIOCOoOYBajKU 'Y MapaMeTPUTE BO JIET 3a Jja ce 06e36eaaT

COBpILIEHU pe3yJTaTH CEeKOj naT.

JAUrurajiHa TeXHOJIOTHja Ha 6JIM3HALH

BupTtyesHuTe konvuu Ha GU3MYKUTe 3D nmeyaTauyu 0BO3MOXKyBaaT NpeIBUJIHNBO
OZp>KyBakb€e U ONNTUMM3allMja Ha POLLECOT, ipaMaTUYHO NOA400pyBajKH ja eprUKacHOCTA

N JOBEPJIMBOCTA.

ABTOMATCKO IIpOU3BOACTBO

[lenocHo aBTOMaTHU3UpaHUTe papmu 3a 3D nevyaTeme ja KOPUCTAT pOOOTHUKATA U
BelllTayKaTa HHTEJIUTeHI[Hja 32 yIIPpaBYyBambe CO LieJIU MPOU3BOACTBEHU LIUKJIYCH CO

MHHHUMaJIHA YOBEYKAa UHTEPBEHIIHY]a.




OAp>X/IUBOCT BO 3D neyareme

buopasrpaa/uBu MaTepujain

Pa3BojoT Ha ekosI0LIKY, GMOPA3TPa/I/IMBU MaTePHja/Iv 3a IeYaTehe r'o HaMalyBa

BJII/IjaHI/IeTO BP3 X KMBOTHATA CPEJMUHA Ha 3D neyateHuTe IIPpON3BOAHU.

CucreMu 3a PEOUKI/INPABLE

HanpegHuTe TexHOJIOTHU 32 pelUK/IMPabe 0BO3MOXKyBaaT MOBTOPHA yoTpeba Ha
MaTepHujaJiy 3a levyaTekbe, C03/]JaBajKy CUCTEM CO 3aTBOPEHaA jaMKa IIITO ro

MHWHHMHU3HUPA OTIIAAO0T.

EHepreTcka epuKaCHOCT

3D neyaTa4yuTe 0Of cjie[jHaTa reHepaliyja BKIAy4YyBaaT QYHKIIMU 3a 3allITe/ia Ha

eHepryja, HaMaJlyBajKH ja MOTPOIyBayKaTa Ha eHepryja U jaryiepo/ioT.

HamaﬂyBa}be Had OTNHAaAO0T

OHTI/IMI/IBI/IpaHI/ITe IponecH Ha 1nev4aTeme U CO(I)TBepOT 3a ,[LI/IBajH ja MHWHHUMHU3NUPAAT

ynoTrpebaTa Ha MaTepPUjaiv, 3HAYUTEJHO HaMaJIyBajKU ro NIPOU3BO/CTBEHUOT OTNA/.
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[logo6pyBame HA Gp3UHATA U 00EMOT

KOHTUHYMPaAHO neyaTewe COo rojieMa op3mHa
PeBOJIyul/IOHepHI/ITe TEXHHWUKHW OBO3MOKYBAAT II€9YaTECHhE oe3 IIpeCTaH CO HEBUJEHHU 6p31/IHI/I.
H3rpaao6a oa rojieMu pasMmepu
MacuBHHM 3/] neyaTauyu cCnOCOOHM Jja MPOM3BEAAT LieJiM 3TpaJyd U UHPPACTPYKTYypa.
MacoBHO npujiaroayBame
EdurkacHo Npor3BoACTBO HAa YHUKATHH, IEPCOHAJIM3UPAHU MIPEIMETH Ha pa3Mep.

[loag06peH BOJIYyMEH HA rpajeme
[Torosiemu IIOBPUINHH 3a IIeYaTekhbe U Hoe(l)I/IKaCHO KOPpUCTEHE Ha IPOCTOPOT
BO IMme4yaTadyurTe.

OBue AOCTHUTHYBakba C€ IIOCTABEHU [d TH TpchcbopMHpaaT IIPON3BOACTBEHUTEC CHOCO6HOCTI/I, OBOBMO)KYBEI].I,(I/I H06p30 IMPpOU3BOACTBO HaA IIOTOJIEMH U ITOCJIOKEHHU

npeaMeTH, A0 €eKa ja 0Ap>KyBaaT ClIOCOOHOCTA 3a IPUCIOCOOYBake Ha CeKoja cTaBKa. OBaa KOMOMHAIMja HA 6p3KHA, 00eM U PJIEKCUOUJIHOCT K€ OTBOPU HOBU MOXKHOCTHU

HU3 UHAYCTPUUTE.

*
*
*

* Xk
*
*

* o *

Co-funded by
the European Union



BaujanveTo Ha 3D neyaTewmeTO ce MpoTera HU3 pa3JiMdHU CeEKTOpHU. Bo aBTOMOOWI/ICKaTa M BO3AyILIHATAa HHAYCTPHUja, TOj OBO3MOXKYyBa

IIPOU3BOJACTBO Ha JIECHU, CJIOXKEHHU [I€JIOBU KOU T'M OJ00pyBaaT neppopMaHCUTE U ePUKACHOCTA Ha TOPUBOTO. 3APaBCTBEHUOT CEKTOP €

pPEBOJIYLIMOHU3UPAH CO NMPUJIAroJieHa NpoTeTHKA U XUPYPLIKHU BOAWUYM clieliMPUYHU 32 NalueHTUTe. Bo Mel'yBpeMe, IOTPOIIYBAaYKUOT

[ma3ap A0KUBYBA HAIIJIMB HA IEPCOHAJIN3WPAHHU ITPOU3BOAHN U CIIOCOOHOCTH 3a AOMAIllHO MPONU3BOACTBO, HOTTI/IKHYBajI’(I/I ' ABHUKEHbAaTa

Ha DIY 1 npousBogUTEJIUTE.
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[Ipean3BUIIA U pAa3MUC/IYBaAKhA

TeXHUYKH NpeYKH Perys1aTopHa paMmka
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OBuHe UCTpaKyBauKH 00J1aCTU Ce KJYYHU 3a IOMeCTyBalbe Ha TPaHUIIMTE Ha TexHoJiorujaTa 3a 3D neuaTtewe. Kako 1ITo Hanpe/iyBaMe BO OBHe HACOKH,

Ke OTKJIy4MMe HOBU MO>KHOCTH U allJIMKAlUH, JOTIOJTHUTEJNHO 3al|BPCTYBajKH ja ysiorata Ha 3D neyaTewmeTo BO 06JIMKYBakbeTO HA HalllaTa UAHHHA.

Hacoku 3a HAHU UCTPAXKyBamkha

HoBu maTtepujaau

PasBuBame Hallp€aHH, My.]ITI/I(l)YHKLU/IOHaJIHI/I MaTeijaJII/I 3a I1edaTeme.

OnTuMu3sanyja Ha IPpoOLECcoT

[lono6pyBame Ha Op3UHATA, KBAJIUTETOT U €(pUKACHOCTA Ha MeYaTEHETO.

CucreMmu 3a KOHTPOJId HAd KBAJIUTET

CnpoBeiyBambe Ha Clleilelhe U KOpeKIivja yIpaByBaHO O/ BelllTa4ykKa UHTEJUTeHIHja.

HHTerpanuja Ha copTBEp

Co3naBame 6ecripeKOpHU pabOTHU NPOLECH 3a IM3ajH 3a MeYaTeH:

*
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KJIy4YHU CO3H:

bp3 TexHo/I0KH
HamnpeaokK

3D neyaTtemeTO Cmojot Ha 3D neyateme co Al, [0T u O 31paBCcTBeHATa 3alITHUTA [0

pa3BHBa CO OMACHO Te JPyTU HOBUTE TEXHOJIOTUH Ke BO3/JyllIHaTa, 3D ne4aTemeTo
peZ0OBHO Ce M0jaByBaaT HOBU DTKJIYYX HEBUJEHU MOKHOCTH. Haora HOBa ynoTpe6a Bo

CIIOCOOHOCTM.

pa3JIMYHU UHAYCTPUH.

HpI/ITI/ICOKOT 3d €KOJIOIIKHU MaTep

10100pyBa TEXHOJIOTUjaTaK
NpOoILeCH ja 00JIMKYBa UJHUHATA HA

IMpon3BOACTBOTO HAa aAUTHUBH.
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KBu3:

HoBH TeXHOJIOTHUU U NAHN HACOKH

1) Koj e npuMapHMOT NpoLuec LLITO Ce KOPUCTUN BO MoAenupame co oy3mpaHo

Tanoxewe (FDM)?
a) CuHTepyBame

6) Cnoj-no-cnoj UCTUCHyBakbe Ha TEPMOMNAACTUYEH MaTepujan
B) ®oTononnmepmsaumja
r) Bp3yBarbe 3a npaBs

2) Koja HoBa TexHornoruja ce pokycmpa Ha nevyaTteHte Ha XUBU TKMBa U
opraHm?

a) MeyaTer€ co NoBeKe maTepujanu

6) buo-neyateme

B) NeyaTer-€ BO HAHO pasmepu
r) Crepeonutorpaduja

3) Koja e 3Ha4ajHa NnpuMeHa Ha ANPEKTHO NNacepcko CUHTEpPYBawe Ha MeTarn
(DMLS)?
a) Co3paBatbe NNaCTUYHM NPOTOTUNOBY

6) NMpon3BoACcTBO Ha MeTa/IHM AeN0BU 33 BO3AYLLIHM KOMMOHEHTH
B) [MeyaTerbe TEKCTUN

o r) Mpon3BoACTBO HA KepaMMKa
the European Union



KBu3:

HoBH TeXHOJIOTHUU U NAHN HACOKH

4) WTo oa cnegHoBO € npuaobuBka ofl, nevaTteHeTo Co NoBEeKe maTtepujann?
a) HamaneHo Bpeme 3a nevyaTtere

6) CnocobHOCT Aa ce KOPUCTU CaMO eAeH TUMN MaTepujan
B) Co3aaBarbe NamMeTHU MmaTepujaan co NporpamabunHu ceojcTea
r) MOHUCKM TpoLWOLUM 33 NeYyaTere

5) lLTo npBeHCcTBEHO BKNy4yyBa nHTerpaunjata Ha Industry 4.0 Bo 3D nevaterweTto?
a) PayHu npouecn 3a KOHTPOJ/1a Ha KBAJINTETOT
6) OnTMMM3aLMja Ha AN3ajHOT HANOjyBaH CO BelUTa4yKa UHTENUTEeHLMja U1 aBTOMATU3NPAHU CUCTEMM 33 MPOU3BOACTBO
B) TPaAULMOHAIHM METOAM Ha NPON3BOACTBO
r) 3ronemeHo NOTNMPaHE Ha YOBEYKN TPYA,

6) Koja nHnumjatnea 3a ogpxnuesoct HE e noBp3aHa co ngHute TpeHaosu Ha 3D

neyatewe?

a) Ynotpeba Ha buopasrpaaiMBn matepujanm 3a neyatere
6) Pa3Boj Ha eHepreTckn ePprUKacHU NPOLLECU HA NeYaTere
B) 3roneMeHo co3aaBake 0Tnaj Bo NPon3BoACTBOTO

r) CucTeMu 3a peuuKkanMparbe Ha nevyaTteHn matepujanm

Co-funded by
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KBu3:

HoBH TeXHOJIOTHUU U NAHN HACOKH

/. Koj e egeH og npeau3BuLmTe CO KOU ce coodyBa nHayctpujata 3a 3D nevatere?
a) HeorpaHuyeHu onuumn 3a matepujanmu
6) Bucoka ueHa Ha onpema 1 matepujanmu
B) NMperonema 6p3mMHa Ha NPOM3BOAHUTE NPOLLECH
r) HepocTaTok Ha anaMKauMmn BO Pas3IMYHU MHAYCTPUN

8. Koja obnacT Ha annukaumja Bkny4vyBa ynotpeba Ha 3D nevaTterwe 3a npunarogeHa

npoTeTnka?
a) Bo3ayxon/ioBHM KOMMNOHEHTU
6) 3apaBcTBEHA peBoayLUMja
B) MoTpolyBayku nasapum
r) ApxutekTypa

Co-funded by
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KBu3:

HoBH TeXHOJIOTHUU U NAHN HACOKH

9. Koj € TEpMMHOT LUTO CE KOPUCTU 3a [a Ce onuLle NpoLecoT Ha Co3aBaHe CroXEH!

reoMmeTpumn Kom npeTxoaHo oune HeOCTBapJ'II/IBI/I?
a) TpaANLMOHANHO NPOM3BOACTBO
6) Mpon3BoacTBO Ha aANTUBMU
B) Cyb6TpakTUBHO NPON3BOACTBO
r) MacoBHO Npomn3BOACTBO

10. Ha koj HaunH 3D nevateHeTO MOXe Aa npuaoHece 3a ABuxereTo Ha DIY un
KpeaTopurte?

a) Co orpaHnvyyBamme Ha NpuUcTanoT 40 a1aTKUTE 3a NPOonN3BoAaCcTBO

6) MpeKy NepcoHann3npaHn MOKHOCTU 33 AOMALLHO NPOU3BOACTBO

B) Co 3rofiemyBarb€ Ha TpowounTe 3a Masi NPOeEKTU

I') Co HaMaJlyBarbe Ha Pa3HOBNAHOCTA Ha AOCTanHUTE Npomn3soau
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KBu3 - Oarosopu

KoJiky no06po nomuHa?

B)Cnoj-no-cnoj UCTUCHyBak € Ha TEPMONMAACTUYEH MaTePUjan
B)buo-nevyatemwe
B)[Mpon3BoACcTBO Ha MeTanHU AEN0BU 33 BO3AYLLIHN KOMMOHEHTU

B)Co3pnaBarbe NnameTHU maTepujaam co nporpamabuanHm cBojcTea

B N e

B)OnTumm3aumja Ha AM3ajHOT HAMOjyBaH CO BelUTa4yKa MHTeAUTreHuuja u
aBTOMaTU3UPaAHU CUCTEeMU 3a NPOU3BOACTBO

B)3ronemeHo co3gaBake 0TnNaj BO NPOMU3BOACTBOTO

B)BucoKa LueHa Ha onpema u matepujanm

B)3apaBcTBEHA peBonyUMja

ver e e

B)[Mpon3BoacTBO Ha aANTUBMU

10. B)lpeKy nepcoHann3npaHmn MOXKHOCTU 33 JOMAaLLHO NPOM3BOACTBO
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Bu 6narogapume 3a BHUMaHMeETO!

3a noseKke UHPoOpMmaLMKn, noceTeTe:

https://estem-3d.eu/
https://www.facebook.com/estem3d
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