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BCTYII

MeTtonuuHi BKa3iBKM TpHU3HAYCHI M1 CTyAeHTIB creriamizamii 131-09
KoM toreprsoBade JiMBapHE BHUPOOHUIITBO, XYJOXKHE Ta IOBEIIPHE JHTBO,
OCBITHBO-KBaJTi(DIKAIIITHOTO PIBHS MaricTp.

JlabopaTopHi poOOTH HAMAIOTh MOXJIMBICTH CTYACHTAM OTPHUMATH
MPaKTUYHUN JIOCBIJl y 3aCTOCYBaHHI CY4YacCHMX TEXHOJIOTIH y BUPOOHUYOMY
mporieci. 30KkpemMa, BOHU JT03BOJISIOTH PO3TIITHYTH TPOIIECH CTBOPEHHS JeTajei 3a
JIOTIOMOT'O10 JIMTUBHUX METO/IIB, TakuX Ak 3D npykyBaHHs, 3acHoBaHoro Ha CAD
MO/ICJTFOBAHHI.

JlaGopatopHi poOOTH TaKOX CTUMYJIIOIOTH PO3BUTOK HAaBHYOK pOOOTH 31
CHeIliaTi30BaHUM TPOrpaMHUM 3a0€3MEUYEHHSIM, 1110 BUKOPUCTOBYETHCS IS
CTBOPEHHsI Ta onTuMizamii mojeneil. KpiM Toro, BoHM 103BOJSIOTH CTYJIEHTaM
BUBUUTU OCOOJMBOCTI MaTepiaiiB, SKIi BUKOPUCTOBYIOTHCS B aJUTUBHOMY
BUPOOHMUIITBI, Ta TXH1 BIACTUBOCTI Y KOHTEKCT1 JIMBapHUX MporieciB. L{i mpakTuuHi
3aHSITTS CTBOPIOIOTH MOKJTUBICTB JIJISI CTYACHTIB 3aCTOCOBYBATH TCOPETHUYHI 3HAHHS
y peajlbHUX YMOBaX Ta BHUPINIYBaTH 3aBAaHHS, TMOB'SA3aHI 3 ONTUMI3ZAIlEI0 Ta
BJIOCKOHAQJICHHSIM TIPOIIECiB BUPOOHUIITBA.

MeTta METOOWYHUX BKa3iBOK 3 aJWTUBHMX TEXHOJOTIH TOJsATaE B
3a0€3IeUeHHI CTyICHTaM CHCTEeMaTHU30BaHO1 Ta CTPYKTYpPOBaHO1 iH(popMaIlii moma0
BUKOPUCTaHHS CyYaCHUX METOJIB y BUpOOHHUOMY Tipoleci. BoHu crnpsMoBaHi Ha
MIJTOTOBKY CTYJIEHTIB 0 €(EKTUBHOIO 3aCTOCYBAaHHSA AJUTHUBHUX TEXHOJIOTIH y
pI3HUX cepax MPOMHUCIOBOCTI, BKIKOYAIOYU JUBApHE BUPOOHULITBO. MeToauyHi
BKa31BKM TAKOXX MalOTh HA MET1 PO3BUTOK MPAKTUYHUX HABUYOK Y CTYJICHTIB, 1100
BOHM MOTJIM YCIIIIHO BIPOBAKYBaTH 1HHOBALIWHI TEXHOJOTiI Yy CBOIiil

npodeciitHiil AisTbHOCTI.



JIJABOPATOPHA POBOTA Ne 1

BUKOPUCTAHHS ATIUTUBHUX TEXHOJIOT'TA
HA CYUHACHMUX ITIIAITPUEMCTBAX

Mera p06OTI/Ii 03HAOMMTHUCH 3 OCHOBHUMU IOHATTAMU, TepMiHaMI/I 1 MCTOJaMH

3D-mpyKy Ta MOKJIMBOCTSIMH X peaii3allii Ha BUpOOHHUIITBI.

1. OCHOBHI [IOJIOXXEHHA

3D-npyk abo «amutuBHE BUpoOHUIITBOY (additive manufacturing) — mporec
CTBOPEHHSI MOHOJITHUX TPUBUMIPHUX 00’ €KTIB MPAKTUYHO OyAb-AKOi
F€OMETPUYHOI (POPMHU Ha OCHOBI LIUPPOBOI MOAEIII.

3D-npyk 6a3yeThcst Ha KOHIIETIIIT TOOYI0BH 00’ €KTa IIISTXOM ITOCTIJOBHOTO
HAHECEHHS 1apiB MaTepiaily, skl MOBTOPIOIOTh KOHTYp Mojeni. daktuuHo, 3D-
JIPYK € MPOTHIICKHICTIO OTPUMaHHS BUPOOIB IIJISTXOM pi3aHHs, e popMyBaHHS
JeTani BiOyBa€eThCs 3a paxXyHOK BUAAJIICHHS 3aBOTO MaTepiaiy.

3D-0pyk modice 8UKOHY8AMUCL HACTYNHUMU MEMOOAMU.

1. ExctpymyBaHHsS — BHYaBIIOBAHHS PO3ILIABICHOTO MaTepialy.

2. ®ortomnoniMepusallis — 3aTBEPJIHHS TMOJIMepy YJbTpadioseTtoBumM abdo
Ja3epHUM BHITPOMIHIOBAHHSIM.

3. Jpyx MeTo/ioM criikaHHS 1 TJIaBJICHHS MaTepiaiB.

4. JlaMiHyBaHHS — CKJICIOBAHHS IIapIB MaTepiay 3 NOJAIbIINM BUPI3aHHSIM.
Haituacmiwe 3D-0pyxk euxopucmosyemucs 0.

* TIPOEKTYBaHHs, pO3pOOKH MPOTOTUITY a00 MOAEIIL;

* 3BOPOTHOIO (PEBEPCHOI0) MPOEKTYBAHHS;

» Bi3yajizallii Ta aHaji3y KOHIIEMIIIN Ta 1/1eH;

* (YHKIIOHAJBLHOTO TECTYBaHHS 1 BUIIPOOYBaHb;

* mepeBipku 30upaHHs, GOpPMH, KOJIOPY, EPrOHOMIKH;
* CTBOpPEHHS KIHILIEBOI MPOAYKIII;

* MAaKeTyBaHHs 1 MPOTOTHUITYBaHHS;

* CTBOPEHHS MPEAMETIB 1 00'€KTIB MUCTEIITBA;
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" CTBOpPCHHA MaﬁCTCp-MOI[eHefI AJIA IIPOMUCIIOBOI'O JIMTTSA,

* CTBOPEHHS IMIUIAHTIB, MPOTE31B 1 MEAMUYHUX HaBUATHHUX MOCIOHUKIB.
3acTocyBaHHS aJUTUBHUX TEXHOJIOT1H JJa€ Taki MepeBaru:

*  YCKJIQJHECHHS KOHCTPYKIIii 6€3 101aTKOBUX (hiHAHCOBUX BUTpAT;
» 3MiHa ¢popMu O6€3 10AaTKOBUX (hiHAHCOBHUX BUTPAT;

* MiHIMaJIbHUM Yac Ha OCBOEHHS HOBOT IIPOJIYKIIil;

= 0e3MeXHI MOXKIIMBOCTI y CTBOPEHHI HOBUX (POpM;

* KOMIAKTHE, MOO1JIbHE BUPOOHUIITBO;

* 3HUXEHHS KIJTBKOCTI BIJIX0/11B BUPOOHUIITBA;

* TOYHE KOMIIOBaHHA (DI3UYHUX TI;

* BIJICYTHICTh TEXHOJIOTTYHUX CKJIAJJOBUX B MOJIENI.

BukopucTaHHSA AAUTHBHUX TEXHOJIOTI B IUBAPHOMY BUPOOHUIITBI

» 3D apyk mimaaux ¢opm (JIUTTS B MIIIAHO-TIIMHUACTI GOPMH)

®opMu CTBOPIOIOTHCS 0€3 TPOMI3JKHX 1 JOPOTUX MNPUIIAAIB B X011 MOBHICTIO
aBTOMATHU30BAaHOTO TIPOIIECY, ILTKOM 3acHOBaHOTO Ha Aanux CAD 3
BUKOPUCTAaHHSAM METOJy HaKJIaJIeHHS 1apiB (MOBTOPIOBaHE HAKJIaJACHHS 1IapPIB 3
KBapIIOBOIO MicKy TOBIMHOIO 300 MiKpOMETpiB, sIKI BUOIPKOBO CKJICIOIOTHCS
pa3oM 31 3B’A3yI0OUUM KOMIIOHEHTOM 3a JOTIOMOTOI0 IPYKYI04Oi TOJIOBKH
CUCTEMH).

VY nopiBHSHHI 3 CAMOPOOHUMH MIIAHUMHU (hOpMaMU, Y IIUX JeTaliel 3HaYHO OUTBII
rinagka nmosepxHs. Kpim dakropy yacy € 1ie Kijibka pakTopiB, sIKi JO3BOJISIIOTH
3MEHIIUTH BUTPATH 1 TOBOPSATh HA KOPUCTh BUKOPUCTAHHS TEXHOJIOTIT
nomrapoBoro Apyky. Illo crocyeThes 3araibHUX BUTpaAT, ax 110 00'emy cepii, 3D
JIPYK 00XOJUTHCS 3HAYHO JCLIEBIE, HIXK TPaauL1iHI METOAM, YEPE3 BIJICYTHICTh
BUTpAT Ha IHCTPYMEHTU. YUM MEHIIIa napTis, TUM OUIbIIA EKOHOMIS IPU
BUKOPUCTAaHHI TEXHOJIOT1.

> JIUTTS 10 BUILJIABIIOBAHUX MOACIIAX

JIy1st oTpuMaHHs BWIMBKIB 3 METAITy MIPU BUTOTOBJICHHI MAJIUX Cepiil a0o
JOCIIITHUX 3pa3KiB yCHIIIHO BUKOPUCTOBYIOThCA (popMu, HaapyKoBaHi Ha 3D
npuHTepi. Y 11 (GOpMH 3aTUBAETHCS TUTTEBUI BICK, MTOTIM BOCKIBKH
BUKOPUCTOBYIOTHCA JJIsl BATOTOBJIEHHSI KEpaMIYHUX (POPM B MPOLIEC] JIUTTS IO
BUIUIABIIOBAaHUX MoJesaX. Jlpyruil BapiaHT — OTpUMaHHA 0e3MocepeHbO MOJIEN;



U IbOMY B MOJICTTLHOMY CKJIaJli MOKYTh BUKOPUCTOBYBATHUCS TaKi MaTepialiu:
OypOBYTITBLHUHN BiCK, KaH1(DOJIb, TOIICTUPOIT OJIOKOBHIA, TIOJTICTUPOJT CITIHCHHH,
MOJTIETHJICHOBUH BiCK, KapOami, eTUIIIIEITION03a.

» JluTrTd B 3eMUTIO

Ile xmacuyHa, 100pe BiIOMa TEXHOJIOTIS JUTTA MeTaliB. Bix muTTs mo
BUILTABIIOBAaHUX MOJICIISIX BOHA BIAPI3HIETHCS JEIIO0 MEHIIIOK TOYHICTIO, TPOTE
BOHA 3HAYHO JICIICBIIIE. 3a3BUYaAl 1151 TEXHOJIOT1sl BUKOPUCTOBYETHCS TIPU
HEOOX1THOCTI OTPUMAaHHS JOCUTh BEJIMKUX BHJIUBKIB SIK 3 KOJLOPOBUX METAIIB,
Tak 1 3 yopHUX. 3D npuHTEp A03BOJISE MBUIKO 1 3 BIAMIHHOIO SKICTIO OTPUMATH
MOJIENb 1J1st (POPMOBKHU B MICOK 1 KOMIUIEKT BKJIAUIIIB MPU HEOOX1AHOCTI iX
BUKOpuUcTaHHsA. [licns nokpuTTs gpapooro, 1o odepirae HOBEPXHIO Bij MOJAPSIIHH,
MOJIEIh MOKHA BUKOPHUCTOBYBATH JUIsl (DOPMOBKH JIO JEKUIBKOX JECATKIB pa3iB 0e3
MOTIPIIICHHS SKOCT1 BUIMBKU. SIK TTpaBUIIO, OJTHIET MaiicTep MO/IelIi, BUPOILICHOI Ha
3D npunHTepi, HIJIKOM BUCTaYa€ JIsl OTPUMAHHS Majioi cepli BUJIMBKIB.

» Jlutts B 000J10HKOBI popMu

BuroToBisieTbcst TOUHA MOJ1€Tb BUpOOY 1 JINBHUKOBA cucteMa. Mojienb
3aHYPIOETHCA B PIAKY CYCIEH31I0 HAa OCHOBI 3B 3YIOUOT0 1 BOTHETPUBKOIO
HarmoBHIOBavya. Ha MojienbHM 070K HAHOCSTH CYCIIEH3110 1 BAKOHYIOTb 11
oOcuIianHs, Tak HAaHOCATH B 6 10 10 mapis. CyIika KOKHOTO 1apy 3aiimae He
MEHIIIE MBrOJIMHU, JJI IPUCKOPEHHS MIPOLIECY BUKOPUCTOBYIOThH CIEIlialbH1
CYLIMJIBHI adu, B SIK1 3aKaYy€ETHCS aMiayHUil ra3. 3 OTpUMaHO1 000JIOHKH
BUILIABIISIIOTH MOJIEJIbHUIM MaTepiall: y BOJ1, B MOJEIBHOMY Marepiani,
BUIAJIIOBAHHSM, TAPOIO BUCOKOT0 THCKY. [1icisg cymiHHS 1 BUTOTUIEHHS OJIOK
MPOXKaPIOIOTH Mpu TemriepaTypi mpudauzuo 1000 °C nyis BuganeHHs 3
000J710HKOBO1 (hopMH pEUOBHH, 31aTHUX JI0 Ta30yTBOpeHHs. [licis mporo
000JIOHKU HAJIXO/ASTh Ha 3AJIUBKY.

BukopucranHg aIMTHBHHUX TEXHOJIOTIH NP BUTOTOBJIEHHI TA PEMOHTI

OCHACTKH

3D nmpyk 3poOWB MOXJIMBUM IIBUKE CTBOPEHHS BJIACHUX Mpec-(hopM 1 BCTABOK B
TepMmoruiactaBToMat. OKpeMi eIeMEHTH OCHACTKH, SIKi CKJIAJTHO BUTOTOBUTHU Ha
BEPCTAaTi, TAKOXX MOXYTh BUpOITyBaTUCh Ha 3D mpunTepi.

Tak camo Ba)XJIMBY POJIb BiAirpae 1 Takui eaeMeHT npec Gpopmu, sk Gopmyroua
nopokHuHy. CaMe 115 MOPOKHUHA 3aTIOBHIOETHCSI CHPOBUHOIO JIJIs PECYBaHHS.



HaifuacTiiie MeToIoM aJJUTUBHUX TEXHOJIOTIH BUTOTOBJISIFOTHCS TTOBEPXHI, SIKi
bopMyIOTh caMe Taki TOPOKHUHH.

[Ipu peMOHTI OCHACTKH Yac peMOHTY CKOpouyeThes 10 90%.

BurotoBieHHst HeMeTaneBuX mpec-hopm It TUTTS il TACKOM JIJIsI
TEPMOILIACTaBTOMATIB 3a0€3I1euye Takl IepeBaru:

" [IPOCTOTA BUI'OTOBJICHHS;
" CKOpPOYEHHS 4acy BUTOTOBJICHHS,
* 3MEHIICHHS BUTpAT Ha MaTepiau;

* 3MEHIICHHS BUTPAT Ha KOHCTPYKLII 3a paxyHOK BIJCYTHOCTI MEXaHIYHOI
00poOKH, 3aCTOCYBAaHHS CKJIQJHOTO 00JlaJHAHHS, IHCTPYMEHTIB, HAHECEHHS
MOKPUTTIB TOILIO.

BuKOpHCTAHHS AAUTHBHUX TEXHOJIOTIH NpH 0e3mocepeHLOMY APV
METAJ0M

TpuBuMipHUll ApyK AeTanei 6e3nocepeHbO 3 METAIIIB € BKpail BaXJIMBUM 1
MEPCIIEKTUBHUM HAMPSIMOM PO3BUTKY TEXHOJIOT1M MAIIMHOOYTyBaHHS B IIIJIOMY.

Came meTasneBa JieTaib — 1€ «CIPaBXKHii» TOBap, a He MMPOCTO MOJIENb, HE MAKET,
He «mpoToTuiy. Lle KiHieBuit BUpid 3 MaKCHUMaJIbHOIO JIOJIaHOIO BAPTICTIO.

IcHyI0TH 1Bl OCHOBHUX METOAM OTPUMAaHHS JIeTallel IPYKOM Oe3IocepeTHbO 3
MeTany — notrapoBuii cuartes (additive fabrication — AF) i npsiMe ocapKyBaHHS
metairy (direct metal deposition — DMD).

[Tepmmit meToy mossirae B HacTynmHoMy. Criouatky (hOpMyrOTh I1ap, HAPUKIIAI,
HACHUTIAIOTh Ha poO0vy MmIaTdhopMy 703y MOPOITKOBOTO MaTepiaity 1 pO3piBHIOIOTh
MOPOIIIOK 32 JOTIOMOTOI0 POJIMKA 00 «HOXa», CTBOPIOIOYM TAKUM YMHOM PIBHUMN
miap Marepiaiay MeBHOI TOBUIMHU; TOTIM BUOIPKOBO (CEJIEKTUBHO) OOPOOISIOTH
MOPOIIOK Y ¢(hOPMOBAHOMY I1api J1a3epoM adbo 1HIIIUM CITIOCOOOM, CKPITLTIOIYHN
YaCTUHKH Topomky. [{i¥f TeXHOJOT1i JOCUTHh TOYHO BIJINOBIAa€ TEPMIiH
«CEJIEKTHUBHUM CUHTE3» 200 «CEJIICKTUBHE JIa3epHEe CIiKaHHs» (aHTiHChKor0 SLS —
selective laser sintering).

[Ipu BUKOpUCTaHHI APYroro METOAY, Ha BIAMIHY BiJ IEPILIOTO, HE GOPMYETHCS
map Marepiaiay, a MaTepial MOAaEThCs B KOHKPETHE MicIle, Kyu B JTaHHA MOMCHT
qyacy miABOAUTHCS CHEPrid 1 e e npoiec GopMmyBaHHs AeTani. Jlanuit meron


https://www.youtube.com/watch?v=L6Rd9diIkrs
https://www.youtube.com/watch?v=L6Rd9diIkrs
https://www.youtube.com/watch?v=yKnlmfuMSgo
https://www.youtube.com/watch?v=yKnlmfuMSgo
https://www.youtube.com/watch?v=yKnlmfuMSgo

noAiOHUM 710 TOTO, JIe 3BapIOBAILHUK BBOJIUTH MaTepiai 3 €JIEKTpoa B TE MICIIE,
JIe 332 PaXyHOK €JICKTPUIHOI AyTH (HOPMYEThCS 30HA po3ILIaBy. Meto Moxke OyTu
pealti3oBaHUN K CEJICKTUBHE JIazepHe 1uiaBieHHs (Selective laser melting — SLM)
a0o sk celekTHBHE Ja3epHe crmikaHHs (Selective laser sintering — SLS)

Haii6inb1m 3aTpeOyBani Ha 1HAYCTPIAIbBHOMY PHHKY METaJOMOPOIIKOBI
KOMIIO3UIII1: IHCTPYMEHTAaJIbH1 CTaJll, MApTEHCITHOCTApPIIOUi CTal, aTIOMiHI€BI
CIUIaBH, YUCTUN TUTAH 1 HOTO CIUIABH, CIJIaBU KOOAIBTY Ta XPOMY, 5KapOMIIIH1
CcTaJl.

BUKOpHCTAHHA aAMTHBHUX TEXHOJIOTii IHpn )]DV]_[i HEMETAJIECBHUX BI/IDOGiB

> Jlpyk doronoaimepom, abo crepeoitorpadis (Stereolithography — SLA)

CyTHICTh METOIy TIOJIATAE B IPOCKTYBAHHI Ha MOJIMEPHY PIAUHY 3pi3y MOJEN,
MICTISl 4OTO MOJIMEP 3aCTUTA€ TaM, Jie BiH OyB ocBiTieHuM. Jlani BinOyBaeThCs
MOIIIapoBe MOBTOPEHHS 111€1 omepaiiii: roioBka 3D-npuHTepa nigHIMa€eThCS HA
JI0JI1 MUTIMETpA 1 3aCBIUy€ThCS HACTynHa npoekuis. [lomupenHs noaiMepis 3
PI3HUMH (PI3MYHMMH BJIACTUBOCTSAMHU JTO3BOJISIE IPYKYBATH HKOPCTKI, M'sIKI 1 HABITh
THY4YK1 MoJiesi. MaTepian aiis 1pyky — QoTtornoiaiMepHa cModa.

> JIpyk po3iuiaBiieHUM MaTepiaiioM, abo ekctpy3is (fused deposition modeling
— FDM)

B ocHOBHOMY JpyK BiIOYBa€ThCS MIJITXOM HarpiBaHHS MaTepiany 1 BHUaBIIOBAHHS
HOTo Ha MOBEPXHIO. METOI CXO0KUH 3 MPUHITUIIOM KJICHOBOTO MICTOJIETA, JIC 3
OJIHOTO KIHIISI PUCTPOIO TIOJIA€THCA TJIACTUKOBUI MPYTOK, a HA 1IHIIOMY KIHIT BiH
PO3IrPIBAETHCS 0 TEKYUYOTO CTaHy 1 BUYABIIOEThCA. Matepian sl APyKy —
tepmorutactuku (PLA, ABS, PVA, HIPS i 1.11.), TerkormiaBki MeTajy i CIUTaBH.

> lludposa oopoodka ceitiioMm (digital light processing — DLP)

Amnanor SLA texnosnorii. Ha BiamiHy Bif TpaguIliiHOT TEXHOIOT11
crepeoiTorpadii, 0 BUKOPUCTOBYE CKaHYIOUHMI yIbTpadi0JIeTOBUN Ja3ep A
TOTO, 11100 3p00uTH piaKui MaTepian TBepAuM, DLP npuHTep npaitoe 3a CX0KUM
IIPUHIUIIOM, IIPOTE BUKOPUCTOBYE DLPIIpOXKEKTOD, IKMI BIUIMBAE HA KOXKEH LIap.
Sk TITBKM MEepIINi 11ap 3acTUrae Ha miatdopmi, rmiaropma omnycKaeTbesi TPOXU
rroIIe B pe3epByap 31 CMOJIO0, a MMPOKEKTOP 3aCBIUy€ HOBE 300pakeHHs, 00
3aTBEp/IIB HACTYIHUH Iiap. Matepian st IpyKy — piJika cMoJa.



> Texuooris 6araroctpymMuHHOTO MojemoBaHHs (multijet modeling — MJM)

B ocnoBi MJM-texnomnorii 3D-apyky, nexxuts nomapose ciuenns CAD daitny Ha
TOPU30HTAJIbHI IIAPH, AK1 TOCTII0BHO BiANpaBisitoTees Ha 3D-npuntep. Koxen
rap GopMy€eThCS IPYKYIOUOi TOJIOBKOIO, sIKA YepPe3 TPYIH COTICT BUITYCKAE Ha
TOPHU30HTAIILHY PyXoMy TiaTdhopMy abo po3ruiaBieHu# (Temieparypa 6im3bko 80
°C) doto nosimep, abo po3ruiaBiaeHui Bick. @oTomosiMep abo BiCK
PO3IUIABIISIOTHCS B CUCTEMI TI0JJadi MaTepially 10 TOTO, SIK IOTPAIUISIOTh B
IpyKyBajbHY TONIBKY. SAKiio 3D-npyk BUKOHYETHCS 3 (OTOMOTIMEPY, TO MICIs
JPYKY KOKHOTO Iapy, iatdopma, Ha sIKiii BUPOLICHHUH m1ap, BiJ DKIKAE 3a
JIPYKyIO4y TOJIOBKY MiJ yabTpadioneToBy mammny. Crnanax yabTpadioleToBoOi
JaMIM BUKJIMKA€E peakilito (oTomnoaiMepa, BHACTIIOK SIKOT MaTepiall TBEpAHE.
[Ticnst poro rargopMa BiIHKIKAE 3HOBY M1 APYKYIOUY TOTIBKY 1 UK
dbopMyBaHHS 1I1apy MOBTOPIOETHCSA. MaTepial juist IpyKy — ¢GoToroiMepHa
CMOJ1a, aKpUJIOBUH IACTUK, TUBAPHUMN BICK.

3micT 3BiTY J1a00pPaTOPHOI POOOTH:

1. 3pobuTH BUCHOBKH MPO MUISIXH T4 MOYKJIMBOCTI BUKOPUCTAHHS aTUTUBHIX
TEXHOJIOT1H;

2. 3HalTH B IHTEPHETI PUKIIA BUKOPUCTAHHS aIUTUBHUX TEXHOJOTIH Ha
peanbHUX BUPOOHUITBAX (3 MPUKIAIU 3 TOCUIAHHSAMU Ta 300paKEHHAMH 1/a00
Bi/1€0);

3. 3anpornoHyBaTH BiIacHEe 0a4eHHS MOKIIMBOT'O BUKOPUCTAHHS aTUTUBHUX
TEXHOJIOT1M Ha MIAMPUEMCTBAX YKpaiHu (1oHaiimenIe 1 npukiam).



JIABOPATOPHA POBOTA Ne 2

INOBYOBA 3D-MOJAEJII AETAJII 3A BUBHAYEHUMUAU
I'ABAPUTHUMMU PO3MIPAMHA

Merta pob6otu: mobOyayBatu 3D-moxens nerami B CAD cucremi 3a BHOOpOM
cryzaenta (MoxiuBi cuctemu — Solidworks, Ackon-Kommac, Autodesk Inventor a6o
OyJIb-sIK1 1HIII1).

I[HOPAJOK BUKOHAHHA POBOTU

1. O6paru rtabaputHi po3mipu 3D-moxem (puc. 1) 3a BapiaHTOM, SIKHA
BIJINIOBIJIa€ TIOPSIKOBOMY HOMEPY Y HaBeJIeHii Tadnui 1.
2. IlobynyBatu 3D-mofens BIMOBIAHO 10 BapiaHTa.

A
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Taomun 1.

BapiaHT A B C
1 160 107 45
2 159 106 44
3 158 105 43
4 157 104 42
5 156 103 41
6 155 102 40
7 154 101 39
8 153 100 38
9 152 99 37

10 151 98 36
11 150 97 35
12 149 96 34
13 148 95 33
14 147 94 32
15 146 93 31

3micT 3BiTY J1a00pPaTOPHOI POOOTH:
1. Tema 1 meTa poOOTH.
2. BuxinHi nanHi, CKpiHIoT abo jpeg-daiin noOymaoBanoi 3D-moneni.

3. BucHoOBKH.
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JIABOPATOPHA POBOTA Ne 3

MHOBYIOBA 3D-MOJEJII AETAJII TUITY «IIPYKUHA» B
CUCTEMI TBEPAOTIVIBHOI'OMOJIEJIFOBAHHSA

Mera poGotu: modymyBatu 3D-monens nerami B CAD cuctemi 3a
BUOOpOMCTYIeHTa (MOokuBi cucteMu — Solidworks, Ackon-Kommac, Autodesk
Inventor aboOyap-sKii 1HIIIH).

I[HOPAJOK BUKOHAHHA POBOTU

1. O3HallOMHUTHCH 3 METO/IOM CTBOpeHHs 3D-Mojneneil npyKuH CTHCKY.
2. TloOynysatu 3D-momeni nerani tumy «IIpyxuHa» (puc.2) 3a BapiaHTOM,
SKUI BIATOBIA€ MOPSIKOBOMY HOMEPY Y HaBe/leH1i Tabmuli 2.

3

N

L DOspine-

Puc.2. TlpyxuHa cTUCKY
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Taomuis 2.

KiabkicTs | diamerp
BUTKIB NnpyTKa
NPYKUHH
N Dspring,
BapianTt MM
1 4 2
2 5 2.5
3 6 3
4 7 3.5
5 8 4.5
6 9 5
7 10 2.25
8 11 2.75
9 12 3.25
10 13 3.75
11 4 4.5
12 5 5
13 6 2.25
14 7 2.75
15 8 3.25

3micT 3BiTY J1a00pPaTOPHOI POOOTH:
1. Tema 1 meTa poOOTH.
2. BuxinHi nanHi, CKpiHmoT abo jpeg-daiin noOymaoBanoi 3D-moneni.

3. BucHoBKHwM.
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JIABOPATOPHA POBOTA Ne 4

MNOBYIOBA 3D-MOJEJII AETAJII TUITY «MOJIOTOK» B
CUCTEMI TBEPAOTIVIbHOT'OMOJIEJIFOBAHHSA

Meta pobGotu: mobynyBatu 3D-mozxens merami B CAD cucremi 3a
BruOOpoMcTyaeHTa (MoxkiuBi cuctemu — Solidworks, Ackon-Kommac, Autodesk
Inventor aboOynb-aKii 1HIIIH).

I[TOPAJIOK BUKOHAHHA POBOTU
1. OzHaifoMHuTHCH 3 METOJIOM CTBOpeHHs 3D-Mozeni nerani TUIY
«MomnoTox»

2. TTooynysatu 3D-momeni nerani Tuiry «MoaoTok» (puc.3)

35 soLDwoRKs|  Fle Eot View Inset Tooks Window Hep # | D -®-@-8 -0 - le Ba- Hamme GiERRT s
@ o Swept Boss/Base @ ] ® j Swept Cut ;Lg gE A Rb 3 Wrap ‘n U 0

Bdruded Revoved & Lofted Boss/Base | paruded Ol Wizard pouch i @ Lofted Cut et Linear Pattern @ Draft ) Intersect  Referenc... Curves [iniiiap

Boss/Base Boss/Base @) Boundary Boss/Base = Cut - Cut @ Boundary Cut - - (W sheil ) Mirror &

Features | Sketch | Surfaces | Markup | Evaluate | MBD Dimensions | SOLIDWORKS Add-ins | M8D PEAPEFE - T-v-O2-

s[E[R[e]e] >
.
@ hammer (Default<<Default>_Displa
» History
i) Sensors
+ [&) Annotations
+ [®) Solid Bodies(1)
355 AISI 1045 Steel, cold drawn
[£] Front Plane
2] Top Plane
(] Right Plane
L, origin
(1] Plane1
(2] Pane2
(i) Plane3 i
» & Loft1 |
] Planed
v 8 Lof2
$ Flext
* @ Cut-Bxarudel

@ rillet1

P

< >
SILININ] Model | 3D Views | MotionStudy1 |
SOLIDWORKS Premium 2020 SP1.0

m s ETen

Editing Part MMGS -

Puc.3. lerans Tuny « Moso0TOK»
3. OOpatu mapameTpu - mmpuHYy A i mmpuHy B, siki mokaszaHi Ha pwucC.

4 3apapiaHTOM, SIKMM BiJIIOBIJIa€ TIOPSIAKOBOMY HOMEPY Y HaBEJICHI I
Tadymmi 3.
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Puc. 4. 3aranpHuil BUTIISAA JIeTAl

4. TlpuiiHsaTH 10 yBaru, mo muprHa A — cropoHa kBajapara Eckizy 1
(Sketchl) B Front Plane (pponTaneHiii tutommHi), B — noBkxuHa
croponu npsMokyTHuKa B Eckizi 5 (Sketch 5) mnomuni Plane 4.
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Taomurs 3.

upuna | JdoBxuHa
A, MM B, mm
BapianT

1 55 145
2 95.5 145.5
3 56 146
4 56.5 146.5
5 S7 147
6 57.5 147.5
7 58 148
8 58.5 148.5
9 59 149
10 59.5 149.5
11 60 150
12 60.5 150.5
13 61 151
14 60.5 1515
15 60 152

3micT 3BiTY J12a00pPaTOPHOI POOOTH:
1. Tema 1 meTa pobOOTH.
2. BuxinHi nanHi, CkpiHoT abo jpeg-daiin noOymaoBanoi 3D-moneni.

3. BucHoBKH.
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