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Buxopucranas 3D-npuHTEepiB y pi3HHX cdepax HAyKH Ta TEXHIKM OCTaHHIMH POKaMHu
HaOyBae BENHMKOI MOMYJSPHOCTI. Y 3B’S3Ky 3 MMM CIIOCTEPIra€ThCs MEpPeXill BiJl TPaTUIiiHUX
CIoco0iB CTBOPEHHS PI3HOMAHITHOTO OOJaJHAHHS, OTPUMAHUX PI3aHHAM, JUTTAM a0 I1HIINM
CIOCO0OM, JI0 aTUTHBHOTO BUPOOHUIITBA, B AKOMY 00’€KT ()OPMYETHCS B OJHOMY poOOUOMY LIMKJI
3a paxyHOK IOIIapOBOI0 HAaHECEHHS PI3HOMAHITHUX MarepiajiiB (METaliB, MIACTMAC, CKJIA, TOIIO).
3D TexHoOrii JpyKy B HAIll Yac aKTUBHO BUKOPUCTOBYIOTH NP CTBOPEHHI Pi3HUX HpUialiB, 0io-
00’€KTiB, a OCTAaHHIM YacoM i exeMeHTiB enekTponiku [1, 2]. Cmix 3a3HaunTH, 1m0 TexHOJOrisA 3D-
IPYKY IO3BOJISIE CTBOPIOBATH, SIK CIIEKTPHUYHY PO3BOAKY CXEM, TaK 1 cami UyTJIHBI €lEeMEHTH
(TOHKOIUTIBKOBI COHAYHI €IEMEHTH, Ta30Bl CEHCOPH, TOIO0). B pe3ynbrati 1ieit MeToa Moxke cTaTu
ATBTEPHATHBOIO BAKYYMHHUM METOJIaM OJICPKAHHS METAJTIYHUX Ta HAIIBIPOBITHUKOBUX TUTIBOK, SIKi
y Halll 4yac € HalOUIbII PO3MOBCIOKEHUMH.

B po6oti mocmimkeHi BIaCTUBOCTI IUTIBOK, HaHeceHNX 3D npykoMm YopHMIaMHU Ha OCHOBI
HAHOYACTHHOK MeTaneBux (Ag) Tta HamiBnpoBimHukoBux (ZnO, CuZnSnSg;) cmoayk. Taki
HAMIBIPOBIIHUKOBI TUTIBKM MOXXYTh OyTH BHUKOPHUCTaHI y SKOCTI YYTJIMBHX INapiB NPHIAIIB
CEHCOPHKH, ONTOETIEKTPOHIKH, TeI0OCHEPTeTUKH, a METaJIi4HI [IapH, sIK CTPYMOIIPOBIIHI JOPIKKH.
[3. 4]

3 meroro (opMmyBaHHS TakKUX €JIEMEHTIB HaMu OyB BuKopucTaHuid 3D mpuHTep, ILI0
JI03BOJISIE HAHOCUTH HAIIBIPOBIIHUKOBI IUTIBKU Ta MPOBIIHI JOPIXKKK Oe3mocepeHho B aTMocdepi
Ha MIiJKJIaJKax pI3HUX THIIB, BKJIOYaOud THydki (puc. 1). B mopiBHAHHI 3 TpaauuiitHUMU
crocobaMy OTPUMAHHS €JIEeKTPUYHOI PO3BOJKM Ta UYTIUBUX EJIEMEHTIB NpUiIaliB €JIEeKTPOHIKH,
TexHousoriss 3D napyky crneuiaJbHUMU YOPHHJIAMH € JIEIIEBOI0 1 €HeproollajHOIo, JO3BOJISIE 3a
KOPOTKMHM Yac CTBOPUTU €JIEMEHTH 3 HEOOX1JHOI (opMOI0 1 po3MmipamMu 0€3 BUKOPHUCTAHHS
€KOJIOT1YHO HeOe3MeUyHNX MPOLIECIB.

Puc. 1 Enextpuuna cxema, HagpykoBaHa Ha 3D npuHTepl YOpHUIAMH Ha OCHOBI
HAHOYACTHUHOK cpibia (AQ) Ha THYYKIN TTiIKIaI

TexHi4HO, JPYK 3 BHUKOPHUCTaHHSIM YOPHWJI HAa OCHOBI HAaHOYACTHHOK CTa€ MOXKJIMBUM
[UITXOM 3aMiHU CTaHIApTHOI JIpyKyrodoi roniBku 3D mpuHTEpa, M0 BUKOPUCTOBYE UIS JPYKY
nojiiMepHi Marepiaiau Ta 6a3yerbcst Ha FDM TexHomorii, Ha ToJiBKY-LINPUL, SKa BUKOPUCTOBYE
ouplI gemeBy TexHoJorito LDM Ta 103BojIsie HAHOCUTH Pi3HI MarepianaMu y B’sI3KOMY cTaHl (y
BUTJISZL CyCIIEH31H).
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JUiss  CTBOpPEHHST UYOPHWJI Ha OCHOBI HAHOYACTHMHOK BHUIIE3a3HAYEHHUX CIIOJIYK OyB
BUKOPHUCTAaHUW KOJOITaTbHUA METOJ, SIKHH Ja€ MOJMJIMBICTh CHUHTE3YBaTH HAaHOMATepiaau i3
3aJJaHUMU CTPYKTYPHUMH, ONTUYHUMHU Ta (PYHKI[IOHATBHUMHU BiacTHBOCTSIMH. [[nga dopmyBanHs
YOPHUJI Ha OCHOBI KOJIOIIaTbHIX HAHOYACTUHOK BUKOPHCTOBYBAJIMCH MaJTOTOKCHYHI PO3YMHHUKH 3
HU3BKMMHU TEMIIEpaTypaMH BHIIApOBYBaHHsS (3BHuaitHo a0 150 rpaamyciB Llenbcist), mo mano
MOXJIMBICTH HAHOCUTH HAaHOMATEpiall Ha Pi3HI TUITH TOBEPXOHb.

B pesynbprari mpoBeneHO BHBYEHHA MOP(OIOTIi CHHTE30BaHMX HAHOYACTHHOK Ag, ZnO,
Cu,ZnSnS, MeToioM IpocBivyBaNIbHOI eekTpoHHOI Mikpockorii (ITEM) Ta ix ¢a3oBuii ckia.

BcranoBineno, mo B pe3yibTaTi CHHTE3Y OAep)KaHi HAHOYOPHWIIA, SIKI MICTHIM ogHO(da3HI,
KOJIOiTHO ¢TaOLIbHI HaHoyacTHHKH Ag, ZnO, Cu,ZnSnS,. Hepenuki po3mipu yactuHOK ((3-3,5) HM
st Ag ta (16-18) am aiis Cu,ZnSnS,) (puc.2) A03BOJSIOTH BUKOPUCTOBYBATH 111 YopHUIA [uist 3D
JIPYKY METaJIYHUX Ta HAMiBIPOBIJHUKOBHUX IUTIBOK.
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Puc. 2 TIEM 3nimMku kBazicheprunux HaHodacTHHOK Ag (a), ZnO (6), CuaZnSnS, (B)
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