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301ITO € BaXXeH U300poT
Ha MaTepHjas ?

N360pOT Ha BUCTUHCKUOT MmaTtepujan obesbegysa uBpCcTUHA, nsrnea n GyHKULMOHANHOCT, NOMarajku aa

ce cnpeyart npobsemun Kako UCKpUBYBaEe UAUN KpLueHe U OBO3MOXKYBajKu ONTUMU3MPAHO NneyaTterse
npUcnocobeHo Ha LenuTe Ha NPOeKToT.



PasMucsyBama 3a U300p HA MaTepHjaa

Llen Ha neyaTeHWoOT 02 LleHa n gocTtanHoOCT Ha 03 KomnatmbunHoct v

01 npegmer martepujanor edUKACHOCT Ha NeyaTayoT
 V3bopot Ha maTepujanoT Bnvjae Ha « 3BpaHMOT MaTepujan mopa aa « Hekoun maTtepujanm moxe ga bapaart

cunara, doriekcnbunHocTa, ogrosapa Ha OyuietoT (oa buge crieyndu4HN TUMOBM Ha nevyaTtadn unm

TEeKCTypaTta U U3gp>xxnmeocTa Ha ncnnatnue) n ga buage gocrareH NOCTaBKU

domHanHoToO ne4vyaTtexe fIOKanHoO N1 OHMNajH BO JOBOMHU « PasnunyHm neyarayn nogapkysaar |
* Ha dpyHkUMoHanHUTe 00jekTn um ce KOSNMNYNHY pasnuyHn matepujanu (Ha np., PLA '

noTpedbHn maTepujanu Kou Hyaart » JlecHa HabaBKka Ha BUCTUHCKNOT HacnpoTu ABS HacnpoTn donekcnbunuu

U3PXNNBOCT, cuna n nepgopmaHcn  dunameHT, 0cob6eHo 3a yYmnuLiTa unm donnameHTN)

 [ekopatnBHUTE NpeaMeTn Moxe aa egykaTopu co orpaHU4YeHn pecypcu « [Jla ce 3emat BO npeasug
UM Jafat NpuopuUTeT Ha eCTETCKUTE « Peyumknupanute dpunameHTn ga ongar cneundukaumnTe Ha neyaTadyoT Kako
KBariMTETU KaKo TEKCTypa U npudaTtnmem 3a OyLIETOT LLUTO ce TemMrnepaTypara Ha MfiasHuumnTe

3aBpLUHMLA  MaTepujanoT Ha NEeXULLTETO



PasmMmucsiyBama 3a U360p HA MaTepHjal

BaujaHue Bp3 be3beaHOCT M necHa
04 O 5 06 O6pa3oBHa BpeaHOCT
XUBOTHATa cpeauHa ynotpeba Bo yunnHuua

« WN3bepeTe maTepumjanu WITO ce « Om/yyeTe ce 3a MaTepujasm Kou ce * KopwucTeTe pasnnyHM maTtepujanu
6vopasrpaanvseu (Ha npumep, 6e36eHN U NIeCHW 3a paKyBatbe, 3a Aid TW HayHUTE YHEHNLIMTE, Ha
PLA), wTo moxe Aa ce 0CObEeHO 3a NOMNAZMTE YYEHNLN e b

NPUMeEHa BO peanHUOoT CBET

peumnknmpaart (Ha npumep, * PLA e ognnuyeH nsbop nopagm HUCKaTa (8 TG
PETG) nnu HanpaseHu oa TOKCMYHOCT W IECHOTWjaTa Ha neyaTere Da3MUCNYBakbe, pellaBabe
OOHOBNVBM N3BOPM. * WN3bepeTe maTepunjanu 3a Kou e Npo6aemMu U KpeaTMBHOCT

* PeuuknupaHute dounameHTmn noTpebHa NOHMCKa TemnepaTypa 33 * 3ajakHyBatbe Ha STEAM
MoXaT ga bupart OyleTcka u neyaTer-e 3a 43 Ce MUHUMU3NPAAT KoHuenTute
ekornoLuKa onuuja OV3ULIUTE O U3FOPEHNLM * [loTTMKHYyBare copaboTKa u

KOMYHUKaUNCKWN BELWLUTUHHA



N360p Ha MaTepujas 3a 3/| neyaTeme Clopes,

IIpUMeHaTa

XUpypLiKu moaenu lNMpoTte3u MmnnaHTtu XUPYPLUKU aNnaTku Tkusa / OpraHu

| ]
| | | | |

Mek / Hanuk Tgpg Cymep

He uspaprKyBa U3ppiKyBa
Ha ryma TBPA
ontepeTtyBame ontepeTtyBake
TPE ABS, PC PLA, ABS, PMMA, PEEK, PEEK, Bio-ink

PLA PC, Ti Bioceramics PEKK, Ti PMMA, PC



ESTEMS=

N360p Ha MaTepHja 3a 3/] meyaTeme BO OAHOC Ha

HeroBata YHKIMOHAJIHOCT

JaunHa CneumujanHu cBojcTBa dnekcmbunum
| | | | |
Hucko CpepgHo Bucoko OTnopHM Ha Bucoko MekK / Hanuk
BuokomnatnbunHum BMOAKTUBHMU
<40 MPa 40-85MPa >85MPa XeMUuKanuum UCTerHyBame Ha ryma
PLA, PMMA, PEKK, PMMA, PC, ‘ PMMA, PEEK, Bioceramics TPU TPE
ABS PC PEEK, Ti PLA, PEEK, PEKK, Ti
PEKK, Ti
BuopasrpaaavMeu Moxar aa ce
cTepunusmupaar
PLA, TPU ABS, PC, PMMA,

PLA, PEEK, PEKK, Ti



CTyauu Ha cy4daj: YCnellH! YIYUJIUIITHUA

IPOEKTH CO KOPHCTEHE HAa Pa3/IMYHU

MaTepHjaIu

@ Buopasrpagiueu npoextu co PLA

YueHnum co3paBaaTt eKoNOLWKM CaKCUN 3a
pacTeHuja Kopuctejkn PLA, yuyejku 3a
OAPHNNBOCTA N KUBOTHMOT LIMKNYC HA
bunopasrpagiMBuTe matepujanm

Co-funded by
the European Union




CTyauu Ha cy4daj: YCnellH! YIYUJIUIITHUA

IPOEKTH CO KOPHCTEHE HAa Pa3/IMYHU

MaTepHjaIu

S @ <oyukuuonanuu npororunosu co ABS

CpegHowWwkKoNun AnsajHMpaaT U neyartaTt
GYHKUMOHAMTHM AeN0BU 3a HAaTNpeBap no
poboTuKa, Kopuctejkn ABS 3apagm HerosaTa
CUNa N N3APHKANBOCT

_ _ . +** | Co-funded by
https://www.createeducation.com/blog/team-hybrid-robotics/ ...+ | the European Union



https://www.createeducation.com/blog/team-hybrid-robotics/

CTyauu Ha ciy4aj: YCnellHU YYWINIIHHA
NPOEKTH CO KOPUCTEH€ HA PA3/IUNYHU

MaTepHjaIu

(. OYHKIMOHAJIHHU NPOTOTUNOBU

CpeaHolwKoNUM yyecTByBaa BO 6-HeaeneH npoekT 3a 3D
neyaTterbe, POKycMpajku ce Ha co3aaBatbe NPAKTUYHU U
KOpUCHU aAn3ajHu. CeKoj y4eHUK pa3Bu YHUKATEH NPOEKT,
BK/IY4YBajKM Ne4yaTt 3a BOCOK, NPCTEH 3a CaNdeTKM 1 ApKad
3a TenedoH BO BUA Ha ajKy/s1a, KOPUCTEjKU pa3nnyeH
codpTBEp 3a AM3ajHUPaAHbE.

https://www.createeducation.com/blog/cetss-student-projects/

Co-funded by
the European Union


https://www.createeducation.com/blog/cetss-student-projects/

CTyauu Ha ciay4aj: YCnellHU YYWIUIIHHA

NPOEKTHU CO KOPHCTEHE HAa Pa3/IMYHU

MaTepHjaIu

@ %iexcu6uanu mogeu co TPE

YyeHunumn og OCHOBHO yyuauniTe
ekcnepmmeHTtupaar co [PE 3a aa co3ganar
bnekcnbunHu pytponun 3a TenedoHu, yuyejkm 3a
CBOjCTBATa Ha eNnacTUYHUTE MaTepujanu u
HMBHATa NPUMEHA

***’; Co-funded by
« | the European Union




CTyauu Ha cy4daj: YCnellH! YIYUJIUIITHUA

IPOEKTH CO KOPHCTEHE HAa Pa3/IMYHU

MaTepHjaIu

@ <®yukuuonasHU NPOTOTHIOBM CO KOPUCTEHE HA
Beetle Blocks

YueHnuun og, 6 ogaeneHume y4yaT Kako Aa AnsajHupaat 3D
moaenun, kopuctejkn 3D Slash kpenpaat STL-gaToTeku u
nctparkyBsaat HoB codpTBep Beetle Blocks 3a an3ajHuparse
MaHAann n BoaeH ToboraH.

+** | Co-funded by
https://www.createeducation.com/blog/year-6-brookmead-school-blog-ultimaker-pioneer-training-day/ ...+ | the European Union



https://www.createeducation.com/blog/year-6-brookmead-school-blog-ultimaker-pioneer-training-day/

CTyauu Ha cy4daj: YCnellH! YIYUJIUIITHUA

IPOEKTH CO KOPHCTEHE HAa Pa3/IMYHU

MaTepHjaIu

@ EsiekTpoHunKa WITO MOXKe Ja ce HOCH CO MPOBOAHU PUIAMEHTH

YUnaumweH NpoekKT WTO BKAYYYyBa AM3ajHUPAHE TEXHOIOLLKMU
ypeau 3a Hocere, Kako wto ce LED HapaKBuuK, KOpUCTEjKK
CNpOoBOANMBUN PUTAMEHTU 332 UHTErPUPAHLE HA

eNeKTpUYHUTE Kona ANPEKTHO BO 3D nevyaTteHuUTe Aenosu

Co-funded by
the European Union

https://www.instructables.com/Simple-Wearable-Projects-Light-Up-Bracelets-4-Ways/



https://www.instructables.com/Simple-Wearable-Projects-Light-Up-Bracelets-4-Ways/

CTyauu Ha ciay4aj: YCnellHU YYWIUIIHHA

IMIPOEKTHU CO KOPUCTECHE HAd PA3/IMYHHA

MaTepHjaIu

G /lu3ajHM MHCIUPHUPAHU O NpUpOAATaA

YueHnuun Kpeunpaat 3D neyaTteH NPOEKTH
MHCAMpUpaHun oa temata Metamop@dosa.
NcTparkyBaaT pa3amnyHu copTBepm 3a
An3ajHupambe, BkayyyBajku ru Tinkercad, 123D
Design n Gravity Sketch, 3a aa agn3sajHmnpaat
VHUKATHU NapymHba KoM NoAoLUHa Ke ce ne4vartar
3D.

+**. | Co-funded by
https://www.createeducation.com/blog/cetss-students-design-metamorphosis-sculptures-art-craft-design/ *,_.+ | the European Union



https://www.createeducation.com/blog/cetss-students-design-metamorphosis-sculptures-art-craft-design/

OcTaHaTH CTYAUU HA CJIY4aj

‘ OYHKIIMOHAJIHU IIPOTOTUIIOBHU
S
CTyaeHT no moaeH AnsajH co3aane 3D-nevateHn pyctaHm 6e3 otnag, N

Ha Ultimaker S5, co uen 3a ogp*knnea moaa. [lnsajHute, BKAy4HUTENHO
N NN0BEYKa BEHYAHULLA U APYTU C/I0XKEHM Napyntba, bea nogobpeHu
NPeKy TEXHUKKN Ha bpycere, rPyHAUPAbE M CMOJ1A 33 Aa Ce NMOCTUrHaT
YHUKATHU, NONNPAHU 3aBPLUETOUN, MUHUMU3UNPAjKM O OTNAAHMNOT
MmaTepwujan.

Look__3: Techniesl Drawing
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_ _ +** | Co-funded by
https://www.createeducation.com/blog/3d-printed-dresses/ ...+ | the European Union



https://www.createeducation.com/blog/3d-printed-dresses/

OcTaHaTH CTYAUU HA CJIY4aj

‘ CnpoBoA/IMB PpUJIAaMEHT M BrpaJieHH
HPOBOAHUILU

\ Proto—pasta, y [TpoeKT 3a uenocHo 3/] neyateHo peHepye

made by the makers c

NT
p R @ T O )'?utl:—pAOHlu com

HanpaBeHO CO NOMOLL HA CNPOBOAJIUB GUNTAMEHT U
OCHOBHa eNneKTPoHUKa. [ln3ajHOT Ha PpeHepyeTo
BK/y4yBa BrpaaeHun LED npoBogHuuu, WToO
OBO3MOXYBa eNeKTPUYHU BPCKU ANPEKTHO BO
nedyateHUoT npeamet. Ce KOPUCTU CNPOBOAINB

CI)I/II'IaMeHT 3a NadaTeknTe BO KOJZ1I0TO, CO WTO Ce

eTIMMNHHNPA n0Tpe6aTa o4 Xnun Ui AonNoOIAHUTENTHU

KO/1a.

+**. | Co-funded by
https://hackaday.com/2020/08/31/100-printed-flashlight-conductive-filament-and-melted-in-leads/ ...+ | the European Union



https://hackaday.com/2020/08/31/100-printed-flashlight-conductive-filament-and-melted-in-leads/

©® FDM neuyaraun (Mogempame co cioeHH Jeno3uIuu )
Bua Ha 3/[] neyaTtay Koj ne4yatu npeameTtu €10j NO CNA0j CO Tonerwe U

—— 7 ANCURIE N
— UCTUCHYBAbE Ha TepMona1aCTUyeH clmnamel-rr HU3 3alrpeéaHa MmJiadHULa.
K/1lydHH KapaKTepUCTUKU?S
\ * JlocTaneH n LWMPOKO KOPUCTEH.
k L & \ * WpaeaneH 3a NpOTOTUNOBU, NPOEKTU 33 XOO6M U PYHKLUMNOHANHU AENOBMW.
5
(" (o)

| - OrpanuuyyBama:

| * Bunanmeu INHNKU Ha ChoeBUTE.

* [loTpebHO e 4ONOAHUTENIHO NOCTaBYBakbEe 3a CIOXKEHU maTepujanm (Ha np.,
3arpeaH KpeBeT, KyKuLuTe).

: — KoMIaTUOU/IHOCT HAa MaTepHujain:
* PLA: JleceH 3a KopUctere, eKONOLKH
 ABS: N3apuB, NOTPebHO e KPeBETOT Aa € 3arpean
e TPU: ®nekcmbuneH, Ho neyaTeHeTo e Npean3BuK




KomnatubuiaHoct co pasanynu 3D npunTtepn

SLA neuyarauu (crepeosmrorpaduja)
3/1 neyaTtay Koj kopuctn YB nacep nam n3sop Ha CBeTAIMHA 3a Aa ja chenwu
Te4yHaTa CMOJ1a C/10j NO C/10j BO UBPCT nNpeamer.

K/IyYHU KapaKTepUCTHKH:
* Bucoka pesonyumja ¥ Ma3HU NOBPLUMNHMN.
 WaeaneH 3a getanHuU moaenu, NnpoToTUNoBU, ce ynotpebyBa BO CTOMATONOTMjaTa U
n3paboTKa Ha HAKWUT.

OrpanuuyyBama:
 CmonaTta moxe aa buae kpwnmea u bapa noct-obpaboTka (Ha Np. muerse,
CTBPAHYBaHE€).
* MaTtepujanute n nedataumTe ce reHepaaHO NocKanu og FDM.

KoMIaTUOU/IHOCT HAa MaTepHujaiun:
 CraHpapaHa cmona: BUCoOKu getanu, Kpwivsa formizbs ¥
* LiBpcTta cmona: LiBpcTta n oTNOPHA Ha yaapwu



@ SLS neyarauu (cesiekTMBHO Jlacepcko cuHTEpUpame)
3/l neyaTay KOj KOPUCTK Slacep CO rosiema MOKHOCT 338 CUHTEPUpPAtbe Ha
npaLuKacT matepujan (0bMYHO HAj/IOH) CNOj NO C/10j, CMOjyBaAjKM YECTUYKM 33
Aa co3aage UuBpCT 0b6jeKr.

K/1y4yHU KapaKTepUCTUKU:
CUNHWU, U3APXKJANBU U OTNOPHM HA TONMIMHA AEN0BW.
He ce noTpebHu NOTNOpPHU CTPYKTYPU, Bnaejkn HeCMHTEPUPAHMOT NPaB Ae/1yBa
KaKo noTnopa.
NpeaneH 3a GYHKUMOHANHM MPOTOTUNOBU N NPOMN3BOACTBO CO Maa obem.

| OrpanuyyBama:
| ') * CKana onpema u maTtepujanu.
* bapa cneumjannsnpaHo pakyBarbe U NOCT-06paboTKa 3a OTCTPaHyBak e Ha Npas.

% adslmmot

KoMIIaTUOU/IHOCT HAa MaTepHujain:
* HajnoHcku npa.: LUBpCT M oTNOpPEH Ha TONJ/IMHA




Komnatu6uaHoct co pa3imdHu 3D npuaTepn

@ IlpeausBunu
* WckpusyBamre (ABS)
e dopmuparbe TeEHKM BNakHa (TPU)
* Mupucm Ha cmona (SLA)

* PakyBarbe co npas (SLS)

@ Coseruza ycrnex

* YcornacyBame Ha matepujanuTte co cneunduKaummTe Ha nevyaTayor.

* 3aI'IO‘—IHyBaI-be CO MaJZin TeCT oTneyatoumn.

* Cne,u,eH:e Ha yNaTtcrteatTa o4 Npon3BoanUTENOT 3a ONTUMAJTHU PE3Y/ITATH.




Be36eaHocT Ha MaTepujaiuTe 3a 3D nevareme

MepKH Ha IpPeTNna3/IMBOCT NpPH IeYyaTemwe:

BeHTUNauuja: Ocurypajte ce geKka npoctopujaTta 3a nevyarterbe e 4obpo nposeTpeHa.
-0

= Kopwucrete nokanHa usaysHa seHtunaunja nau HEPA ¢untep 3a cobuparbe Ha ucnapysarba

4eCTUYKN, 0CODBEHO Kora neyatuTte co matepujann Kako ABS nam komnosntHmu punameHTtu.

Onpema 3a nnuyHa 3awTuta (MMNE): Hocete 3awTnTHM ounna 3a Aa rv 3alWITUTUATE OYUTE Of
OCTAaTOLUM U paKaBULM 33 PpaKyBake CO TOMAM AeN0BU N N3berHyBajTe KOHTAKT Ha KOKaTa €O
NOTEHUMjaNHO OMacHM MmaTepujanu. 3a oapeaneHn GMaaMmeHTU, MOXKe Aa buae HeonxoaHa MacKa

3a Aa ce usberHe BauLLyBatbe Ha GUHU YECTUYKMU.

be3beaHOCT 04 NoXap: VimajTe npoTMBNOXKapeH anapaTt BO 6AM3NHA M NOrpuskeTe ce
neyatayoT Aa e Ha be3benHO mecTo, NoganeKky oA 3anasnem matepujann. PeagosHo
npoBepyBajTe ro ne4yatayoT 3a OMN0 KakBM 3HALUM Ha aberbe UK OLITeTYBaHe LWTO MOXKaT Aa

npeTcraByBaaT ONacHOCT o, NoXap.

Co-funded by
the European Union




Be36eaHocT Ha MaTepujaiuTe 3a 3D nevareme

SDS

— \

/N

52

Yutajte rm 6e3beaHocHUTE maTtepujanun: Cekoraw nperneaysajte ru 6e36egHoOCHUTE
MaTepujann 3a CeKoj dunameHT 3a Aa rm pasbepeTte NOTEHUMUjaNHNTE OMACHOCTU U

npenopayaHnTe 6esbeaHOCHU MepKU.

N3berHyBajTe BanLLYyBahbe U KOHTAKT CO KOXKaTa: Kopuctete pakasuum n nsberHysajre
ANPEKTEH KOHTAKT HA KOXaTta co puaameHTUTe, ocCo6eHOo OHME LITO COAPKAT aAUTUBU KaKo
MeTann UNu jarnepoaHun BnakHa. Obe3begerte cooaBeTHa BeHTUNAUM]a 3a Aa nlberHere
BAMLWIYBatb€ Ha racoBu, ocobeHo co maTtepujanm Kako ABS wWwTo ucnywraat ucnapamsum

OpraHcKM coeiIMHEHWja 3a Bpeme Ha neyaTtemeTo.

PaKyBajTe BHMMATENHO: bnaeTte npetnasnmMemn Kora pakysaTe co dpunaMeHTUTe 3a A3
cnpeynTe 3anseTkyBatbe U Kpliewe. YyBajTe rm Ha cyBo M 1aJHO MECTO 3a A3 Ce 33U

HUBHUOT KBAJ/IUTET.

Co-funded by
the European Union



Cxiagupame Ha MatepHjaau 3a 3D neyareme

CooBEeTHM YCJ0OBH 3a CKJIaJUpamkbe HAa pa3/IMYHU BUJA0BY MaTepHjaIus

* Cute maTepujanu Tpeba aa ce yyBaaT Ha NaAHO U CyBO MECTO 3a Ja Ce Cnpeyun ancopnumja Ha Baara

 Ce npenopayvyyBaaT XepMeTUUYKU KOHTejHepu co cpeactsa 3a cywere 3a PLA, ABS, PETG, HajnoH un
TPU

* HajnoHOT € BUCOKO XUIrPOCKONCKU M Bapa AONONHUTENHA FPUXKA, Ha NP., KOPUCTEHE HA CyLlaY 3a
dunameHT npea neyatere

e TPU e ymepeHO XUrpoOCKONCKU 1N UCTO TaKa Tpeba Aa ce yyBa BO XepMETUYKU KOHTEjHEPU 3a Aa Ce
04PN PNEKCMOUNHOCTA M KBANNTETOT Ha NeYaTeHETO; Ce Npenopayysa cywemwe npes ynotpeba
NOKO/IKY ce ancopbupa Bnara

 PLA, ABS un PETG He 6apaaT cyway 3a dunameHT, HO cenak um e notpebHa 3aluTUTa oA BAaara 3a
ONTUMAJIHU NepPopMaHCH

Co-funded by
the European Union
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ESTEM-

Bu 6/1arogapumMe 3a

BHI/IMaHI/IETO!

3a noBeke HHPopMauuu, nocerere:

nttps://estem-3d.eu/

nttps://www.facebook.com/estem3d

#"*+ | Co-funded by
*,.+* | the European Union



https://www.facebook.com/estem3d

