Teopin i npakTuka qusaiiny. Texniuaa ecternka. Bum, 15, 2018

YK 684:004.356.2:001.12/.18(045)
I'natrok Jlinisi Pomanisaa'
Kanouoam apximexmypu, OoyeHm
®abisincbka AHactacis OneriBua’,
Hayionanvnuti agiayitinuii ynigepcumem,
Vxpaina
E-mail: anastasiaf@online.ua

OCOBJMBOCTI MEBJIEBOI'O BUPOBHUIITBA
3ACOBAMMU 3D JPYKY

Anomayia: posenanymo cneyuixy npoyecy 3D Opyky. Buseneno
cghepu 3acmocyganua OaHoi mexHonoz2ii ma pisHi memoou 3D Opyxy:
MemoO nowlaposozo HaniaglenHs mamepiany, 3D e&'azanna  moujo.
IIpoananizogano cnpobu ousaiinepie gUKOPUCHIO8YBAMYU OAHY MEXHONO02I0
v eupobHuymei Mmebnuig, suKopucmogyiouu pizni mamepiani. Posxpumo
npuyyuHy  guKopucmanus 3D Opyky & axocmi iHcmpymenmy y npoyeci
CMBOpeHHs npeomemia iHmep’€py ma NOKA3GHO HA2TAOHI NPUKIAOU
NO3UMUBHO2O GNIIUGY GNPOBAONCEHHA MEXHON02I] Y eUPOCHUYMEO MebNig:
NPUWBUOULENHS NpOYecy, IMEeHULEHHS GUMPAM, MOJICTUGICIb GUKOHAHHS
npoexmie pisHoi ckaaoHocmi. JlocniodceHo mexHonozilo ma  emanu
BUPOBHUYMEA PisHO20 GUOY MebTig. Po3enanymo npobiemu, AKi GUHUKAIOMb
nio  uyac 0aHozo0 npoyecy ma NPpUYUHU IX  GUHUKHeHHA. BuseneHo
ocobugocmi cmeopenns Mebiig piznozo uoy sacobamu 3D Opyxy.

Kmouogi _cnosa: 3D, Opyk, npunmep, Mmebni, eupoGHUYmMso,
mexHonoeia, mamepian, OONAOHAHHA, MemooO, OU3QlH, Npomomun,
iHHOGaYis, po3pOOKA, NPOEKM, MOOTIO8AHHA.

IHocTtanoBka npodjemu. MeGneBe BUPOOHHITBO - CKIAIHUIH
Ta 3aTPaTHHH OPOLEC, AKWUHM MOTpeOye 3HAYHUX BKIAACHB Ta 4acy,
mo He 3aBxau € BunpasaanuM. CnpoOu Bukopucranss 3D apyky B
MebneBoMy BHpOOHULTBI BiaOyBamuch e y 90-x pokax XX cr., Bia
MOYATKY MOSBU JAHOI TCXHOJIOTII, ane peasizaiis Oyjia HEMOKIHBOO
yepe3 OOMEXKEHI MOXKIHBOCTI BHUKOPUCTAHHS MarepiagiB  Ta
o0manHaHHS.
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Ha panuii Moment 3D Apyk akTUBHO PO3BHUBAETHCS, 3 SBISIOTHCS
HOBI METOAH Horo 3acrocyBaHHs. CtBoproroThcs 3D mpunTepH, 10
MalOTh OPOCTINUH (YHKLIOHAN, MOXKYTh HPALOBATH 13 PI3HUMH
MaTepianaMu Ta BHKOHYBAaTH POOOTY AOCHTH INBHAKO. Y 3BA3KY 3
LM BAXIUBUM € JOCHIIIUTH OCOOMHBOCTI MEOJICBOrO BUPOOHUIITBA
3acobamu 3D apyky.

AHami3 ocTaHHIX JOCTKeHb Ta myOjikauniii. TexHomOTI0
BUPOOHHUIITBA McONIB PO3KpuB v cBoill npaui bapramesma A A. [1].
AxTyanbHicTh BUKOpUcTaHHd 3D npvky cepen 1HIIMX 1HHOBALIHHIX
HANpPaBJICHb B NPOCKTYBAaHHI iHTEp e€py 1 McOMiB BKazaHa B mpani
Kysuenosoi 1.O. [3] [puniwnu ta ocobnusocti 3D apyky onumcaHo
B mpaui E. Kenecca, K. ®onna, M. 3ennapo [2]. Hosunu y ctepi 3D
TCXHOJIOTIH BUCBITIIOIThCS B IHTCPHET pecypcax, Hampukiaax [4].
Oco0aHMBOCTI CY4aCHOTO BHPOOHHUIITBA MEONIB OCBITICHO B POOOTI
I'ypamox AL Taiu. [5].

Ha cporoani daxtuyHo BiACYyTHI poOOTH, INO BHBYAKOThH
nmepesarn Ta ocoOnuBocTi BHKOpHcTaHHA 3D apyky vy cdepi
BUPOOHUILITBA MCOMTIB.

Mera. BusButu 0co0auBocTi BUpoOHUIITBA MEOMIB 3acobaMu
3D mpyky Ta npobnemu, IO BUHUKAKOTH i 4ac JAHOTO MPOLECY.

OcHoBHa vacTtuHa. MeOmi  SABIMAIOTBCI ~ OCHOBHUMH
KOMIIOHCHTAMH HAmOBHCHHA 1HTEp €py. CKIAAHICTh CTBOPCHHSA
TAKOro poay OO0 €KTIB BAKKO MCPCOLIHUTH, aIKE¢ BOHH MarOTh
BIAMOBIAATH MCBHUM HOpPMaM, IO POOATh iX NPUAATHHUMH 10
excruryatamii. Crig po3yMiTH, O L MPSAMETH, SIKI 3HAXOAITHCS B
MOCTIHHOMY BHKOPHCTAHHI JTIOABMH Pi3HOI BikoBoi karteropii. Yepes
T€, 10 BOHH € HaWYXHUBAHIIIUMH CJIEMEHTAMH MOOYTY, MAIOTh OVTH
CKOJIOTIYHUMH, MINHAUMH Ta (YHKIIOHATBHUMH, & LE JHKTYE
HACTYMIHY VMOBY — BHKOPHUCTAaHHA HaHOIIbII JOUIMBHHUX 1O
po3podku Martepiadis. Bix npaBUabHOCTI OOpaHHS MOKE 3aJIC:KATH
K (PYHKIIOHANTBHICTh, KOHCTPYKTHBHICTh, TaK 1 CCTCTHYHICTD JAHHUX
BupoOiB. Hanpuknax, auBaH A BIAMOYHHKY CJTiJ BUKOHYBATH 13
TKAQHMHHUX MATCPialiiB 3 HAMMOBHCHHSIM, a HE 3 mMeTamy abo aepesa.
Tax camo, moTpiOHO BpaxoByBatd (OPMOYTBOPCHHA MEOMIB, SKE
TAKOK HAMPSAMY 3alC:KUTh Bl QYHKLII, KOHCTPYKLIi 1 T. 4. ToOTO BCi
BUIIC [CPEPaxXOBaHl acCMEKTH SBIIOTHCH B3A€EMO3ATCKHUMH 1
OHAKOBO BAYKIUBUMH.
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BupoOHuirro MeOIiB - CKIaIHUI Ta TOBrOTPUBAIHNA HPOICC,
AKHH Ma€ OKPEMI CTamM, IO BUKOHYIOTBCA V CTPOrOMY TOPSIKY.
B 3anexxHOCTI Big BHAY 00’ €KTY MOXKYTh 3MIHIOBATUCH JCAKI KPOKH.

HaiinepmuM BaKTHBHUM €TamoM € caMe MOACTIOBaHHA. 1yT
TOJIOBHA POJb BIABOAMTHCS AU3ANHHEPY, SAKUH 3aAYMKY MEPETBOPIOE
Ha peanpHud mpoekT. Ilix wac mporo eramy BiaOVBAaeThCS aHATI3
aHayioriB. BupilryroTbcss TOMOBHI  33Jad4i: BIKOBA  KATCropis
BUKOPUCTAHHA (JITH YW JOPOCTi), MNPU3HAYCHHA OO €KTY,
oOUparoThCcs MaTeplany, HAHONTUMANBHIII CHOcOoOM peasizamii
TOIO. TaKkoK BUKOHYETHCS BCH HCOOXIHA MPOSKTHA JOKYMCHTALLIS.
BaxmBuM KpOKOM € CTBOPEHHS NPOTOTHIIB PO3POOIIOBATBHOTO
00”€KTY, SIKH BHSBISIOTH OCHOBHI HEAONIKH BUPOOY, JO3BOJSIOTH
MPOTECTYBATH HA MILHICTh, CPrOHOMIYHICTh, a TAKOX BIIMITHUTH
3arajibHy KOMITO3HIIIFO.

[licng ycmimHOrO TECTYBAaHHS MNPOTOTHIIB — BHOCATHCS
KOPCKTUBH V TNPOCKT 1 MOYHHAETHCA CTBOPCHHS T'OTOBUX MEOiB.
HafiuacTimme me eran mArOTOBKH MaTepianiB, BUPOOICHHSA 3 HHX
HCOOXIHHUX €JEMEHTIB, iX oOpoOka Ta 300pka. TakuM 4YnMHOM, B
3aJIC:KHOCTI BiJ BHAY MEOIIIB CTBOPIOETHCS OCHOBHA KOHCTPYKTHBHA
YacTHHA, TOOTO Kapkac, SKHH MOTIM MJJISTA€ HOJANBIIOMY
o3x001cHH0. Hampukiaz, y BUIaaky M’ akux MEOMIB OKPIM KapKacy
IIC CTBOPIOETBCSA CICMCHT 3 HAMOBHCHHSM, SKUH OOIIMBAETHCA
TkanuHO. [lnactmacoBi BHPOOM HAWYACTIIIG BWIHBAKOTHCI V
cneuianbHuX (opmax. MeTanesl 3BapIOIOTECH a00 3aKPIILTIOIOTHCS
dypHiTyporo. OTmke, B 3aICKHOCTI Big BHAY MEOIIB MOXKE
3MIHIOBATHCh KUIBKICTh €TAalliB BUPOOHMLITBA, MaTepianiB, a TOMY 1
BapiOIOTHCS BUTPATH KOIITIB Ta 4acy, IO 1HOAI MPU3BOAMUTH 0
MICBHUX MPOOIEM.

3 mosiBoro TexHomnorii 3D Apyky auzaiiHepu Ta KOHCTPYKTOPH
HE pa3 HaMaramiuchk 3aCTOCOBYBATH ii Y CTBOPCHHI 00 €KTIB MOOYTY,
ane crovyatky cnpoOd HOCHIIH JHIIC CKCICPUMEHTAIBHIN XapakTep.
Ha Toit yac BOpPOBaMKCHHS TAKOi 1HHOBALIMHOI TEXHOJOrI OYI10
3aTPaTHUM MPOLIECOM Ta HE HECIO MPakTU4HOI O0OYMOBICHOCTI. 3
IUIMHOM 4Yacy, komu 3D Japyk TO4YaB axkTHBHO PO3BHBATHCH,
3 IBUJINCh JOCTYITHI MPHUHTCPH, 1 CIICKTP iX BUKOPUCTAHHSA 3HAYHO
posmmpuscs. 3D TexHOIOrl MOYamM BHKOPHCTOBYBATH B PI3HUX
raay3sax MOPOMHCIOBOCTI, Yy MEIULHHI, aBTOMOOLICOYayBaHHI,
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Takok BiaTBOprOrOTH 1mGpoBi 3D wmogem. Ilepesara ganoi
TEXHONOTIl — MOXKIHBICTD BHKOPHCTAHHS HHUTOK 3 OYIb-IKHMH
BIACTHBOCTSIMH, IO JO3BOJISE CTBOPIOBATH MILHI, JOBrOBIYHI
TKAHUHH.

3D apyk MoOXE BHKOPHCTOBYBATHCh IPH CTBOPCHHI SIK
UUTICHUX MEOMTIB, Tak 1 OKpeMHux ix ememeHTiB. Jlanuii merox €
O1BII EKOHOMHHM, IBHAIINAM, MPOCTILINM B CKCILTYaTALi.

BupoOHuiirBo  MeOMiB  3aBKAM  BBAKAIOCH  CKIAJHUM
MPOLICCOM, IO HOTPSOYBAB HE JIUIIEC MATCPIATBPHOTO 3a0C3NCUCHHS, a
W BEIMKOI KITbKOCTI uacy. JluzaliHepw YacTO BHKOPHUCTOBYHOTBH
METOA MPOTOTHIYBAHHSA M TOrO, MO0 MNEPEBIPUTH HASBHICTD
BHKOHAHH! BCIX BHIIC3a3HAYCHUX VMOB. TaKUM UHHOM 3 SBISETHCS
MOK/JIHUBICTh TOOAYUTH HCAOMIKM Ta BUIPABUTH 1X, IIC Ha
nmovyarkoBoMy erami. YacTo et mporec 6YB TaKoX IyKe 3aTPaTHHM,
TOMY BHKOpHUCTaHHA 3D Jpyky CYTTEBO CHIPOCTHIIO METOIUKY
npororunyBanHs. CTBOPEHHS MPOOHUX MOJACICH CTAI0 AOCTYITHUM,
3’MBUNACh MOJKJIUBICTh BHKOPHCTOBYBATH JEIICBI  MaTepianiy,
LIBUAKO Ta 3PO3YMLIIO.

Takox TexHonoris 3D Apyky J03BONSE CTBOPIOBATH 00 €KTH
Oyab-K0i CKIaTHOCTI O3 BUTPAT HA JOJATKOBY TEXHIKY Ta podouy
cuny. Takum uwmHOM, MeOmi, ctBopeHi 3acobamu 3D apyky,
ABTOMATHYHO 3ACLICBIIOIOTHCA.

IMepeBara 3D apyky Takox y TOMy, IIO Pa3oM 13 SKICTHO
OTPUMAHOTO BUPOOY, BiH CTBOPIOETHCS JOCUTD IIBUAKO, MPH LBOMY
00’€KTH € JOCUTh MILHUMH 332 PaxyHOK mpuHIumie podotu 3D
MpHHTEPa (MOMAPOBOro HAIUIABICHHSI MaTepiaiy).

BucnoBku. OxpecieHO mpoOaeMu, 10 BHHHUKAOTH i 4Yac
MpoLecy BUPOOHHULTBA MEOMIB: 3aTPATHICTh €TAIY MPOTOTHITYBAHHS,
00OMeEXKeH] MOKJIHBOCTI peanizarii CKJIQIHUX MMPOCKTIB,
JOBrOTPHBATICTh MPOLIECY BUPOOHULITBA.

Busienieno ocoGnuBocTi BHpoOHHUITBA MeOmiB 3acobamu 3D
JPYKY: BIOPOBAIKCHHA TCXHOIOTI Y €Tam CTBOPCHHS NPOTOTHIIIB,
BukopuctanHsd 3D nmpunTepy anma  peamizamii  CKIagHHX,
JETam30BaHUX MPOCKTIB; A CTBOPCHHA OKPEMHX AcTanci MeOmiB
a0 mimcHUX 00’ €KTIB.

Bussieno mosutusHi pakTopu BIpoBamKeHHS TexXHONIOri 3D
JPYKY B BUPOOHHLTBO MEOMIB: MPUCKOPCHHS MPOLIECY; 3MCHIICHHS
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BHTPAT Ha MaTeplaiy, AOAATKOBY pobovy cuiy, OONaIHAHHS,
MOKJIMBICTh peani3amii CKIa HHuX BUPOOIB.

IepcneKTHBH MOAANBLIIOO AOCTIAXKEHHs, Y JaHIi CTaTTI
BHSIBIICHO PSI TEpeBar BIpoBaKCHHS TexHonorii 3D apyky vy
BUPOOHUITBO MeOMiB. BOHM MarwTh BCIUKANA MOTCHIIAT 1
NOTPEOVIOTh MOAANBIIOTO JOCTIKCHHS, 30KpEMa B HANPAMKY
0cOOMHBOCTEH MPOCKTYBAHHS 33 AOMOMOTor0 TexHomnorii 3D apyky 3
PI3HHX MaTepiamiB, IO BU3HAYAETHCA 32 PYHKIIEO MEOIB.
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Annomayus

Tnamiox JLP., @abiancoka A.O. Ocobennocmu mebebHo20
npouseoocmea cpeocmeamu 3D neuwamu. Paccmompena cneyudpuxa
npoyecca 3D nevamu. Bvisigneno chepul npumeHeHus OGHHO MeXHON02UY
U paziunvie Memooel 3D neuamu Memoo NOCIOUHO20 HANIASKU
mamepuana, 3D eazanue u momy noooomoe. IIpoananuzuposanl nONLIMKU
OU3ATIHEPOS UCNONL308ANb OAHHYIO MEXHONO02UIO 8 NPOU380OCHmEee Mebei,
UCHONL3YA PAsIUdHble Mamepuaivl. Packpeimbl npuyiHel UCHOIb308AHUSL
3D neuamu & xavecmge UHCHIPYMEHMA 8 Npoyecce CO30aHUs NPeoMemos
UHmMepbepa U NOKAZAHO HA2IAOHbIE NPUMEPLL NOJONCUMENLHO20 GIUAHUIL
BHEOPEHUS. MEXHONIO2UY & NPOoU3B0OCMEo Mebenu: YCKopeHue npoyecca,
VMEHbULEHUS 3AMPAm, B803MONICHOCHIL GbINOJHEHUS NPOEKMO8 DAZIUUHOL
cnoorcHocmuy.  Hccnedogano — mexHono2uio  u# 3mansl  NPou3eoocmsd
pazmiunoz2o euda mebem. Paccmompenvl npobiemvl, 03HUKAIOWUE NPU
BLINOJIHEHUYU OAHHO20 NPOYEcca U NPUYUHbL UX GO3HUKHOGeHUs. Bulisnenvl
0cobeHHoCm CO30anus Mebenu paznuiuno2o suoa cpedcmaamy 30D newamu.

Kmouesvie cnosa: 3D, neuams, npunmep, mebeib, npouzsoocmeo,
mexHono2usl, Mamepuai, 0060pyoosaHie, Memoo, Ou3aiH, NPOMOmun,
UHHOBAYUS, Pa3PaAbOMKA, NPOEKM, MOOEUPOsAHUE.

Abstract
Gnatyuk L.R, Fabiyanska A.O. Peculiarities of furniture
manufacturing using 3D printing. The specifics of the 3D printing process
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are considered. The areas of application of this technology and various
methods of 3D printing have been revealed: the method of layer material
surfacing, 3D knitting, etc. The attempts of designers to use this technology
in the production of furniture using various materials have been analyzed.
Discovered what aspects of creating furniture directly depend on selected
materials. The stages of furniture production and their features are
considered, for example, searching for analogues, direct designing,
creating of prototypes, etc. The chronology of the introduction of 3D
technologies into the production process is determined and the reasons for
the failures of the first attempts were identified. The process of introduction
of the new technology in various industries, in addition to furniture
production, is considered, which suggests the rapid development of the new
technology and its versatility. It was discovered who one of the first
successfilly realized the idea of using 3D technologies in the design sphere
and how it was achieved, what materials used by the designer, etc. The use
of new technology and during the design of interiors as an auxiliary tool for
the creation of prototypes of objects on a scale are explored. In addition,
the principle of using 3D printing on the production of complex objects is
revealed, which significantly simplifies the stage of prototyping. The
reasons for using 3D printing as an instrument in the process of creating
interior objects are revealed, and the examples of the positive influence of
technology introduction into furniture production are shown: acceleration
of the process, reduction of expenses, a possibility of projects of various
complexity. The technology and stages of production of various types of
furniture are investigated. Problems that arise during this process and the
reasons for their occurrence are considered. The features of creating of
Sfurniture of different kinds by means of 3D printing are revealed as solid-
state structures, as well as upholstered furniture.

Keywords: 3D, print, printer, furniture, production, technology,
material, equipment, method, design, prototype, innovation, development,
project, modeling.
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