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PEBEPC IH)KUHIPUHT TA BUTOTOBJIEHHSI CKJIAJTHOI
TPUBUMIPHOI IIOBEPXHI

Anomayis. B poOOTi pO3IIISIHYTO METOJIH, 1110 BUBHAYAIOTH MOYKJIMBOCTI
CTBOPEHHSI CKJIaJHUX IIOBEPXOHb 3a JIONOMOTroK i1H(popMaIiiHuX
TEXHOJIOT1M.

CydacHl TeHAEHIIT PO3BUTKY PI3HHX Taly3edl MPOMHUCIOBOCTI
CTUMYJIIOIOTh PO3POOKY BUCOKOC(HEKTUBHHX 1 KOHKYPEHTHHX BHJIIB TEXHIKU
1 TEXHOJIOTiM, sKi 3abe3rmeyaTh KOPCTKI BUMOTM K SKOCTI Ta
eKCIUTyaTallfHUM BJIACTUBOCTSAM BUPOOIB MPU €KOHOMIT MaTepiaJbHUX Ta
EHEPreTUYHUX PECypCiB, BATPATH HA POOOUY CHITY, 3HIKEHHS COO1BapTOCTI
BUPOOHMIITBA, 1110 € aKTYaJTLHUMH JJIs1 MAIIMHOOY Ty BaHHSI.

Knwouosi cnosa: Teopili TOHKHX OOOJIOHOK, METON 30yprOBaHHS,
MaTeMaTUYH1 MOJIEN, MPOIEC MPOCTOTO OOTIATYBAHHS, aJITOPUTM MOOYI0BH,
JMCTOBA MITAMITOBKA.

Ilocmanoexka npobnemu. PO3BUTOK TEXHIKM Ha Cy4YaCHOMY eTalll
XapaKTEPU3YETHCS MHUPOKUM BUKOPHUCTAHHIM 1H(OPMAIIHHUX TEXHOJOTH
y Bcix i1 obnactsax. Ha ocoOnuBy yBary 3aciayroBylOTh CKJIaIHO-(DACOHHI
00'eMHI BUPOOH, SIKI XapaKTEPU3YIOThCS HE TUIBKU CKIAIHICTIO PEelbedy
OKpEeMHX €JIEMEHTIB IIUX BUPOOIB, a i HASIBHICTIO HAWPI3HOMAHITHININAX 32
dbopmMor0 Ta po3MipamMu BHYTPIIIHIX KaHAJIB, IEPEXOMAIB, 3'€JHAHB TOIIO.
BuroToBienHs Takux BUpOOiB HUHI 0a3y€ThCsI HA BUKOPUCTAHHI BEJTMYE3HOT
KUIBKOCT1 TIpOrpamMHOro 3abe3nedeHHs pi3HuX ¢ipM, CIPSIMOBAHOTO Ha
BUPIIIIEHHSI 3aBJaHb, M0 BHUHHUKAIOTH TIPU BUTOTOBJEHHI CKJIAJIHO-
npoiIbHIX BUPOOIB.

[Ticns BiampalfoBaHHs KOHCTPYKIIi BUpOOY MpH MOro MOCTaHOBII Ha
BUPOOHUIITBO 3aJIEKHO BiJ 00CATYy Marepially, KOHCTPYKIli, ¢opmMu Ta
po3MipiB BUpPOOY, BUPINIYIOTHCA 3aBIaHHS BUOOPY METOAY OTPUMaHHS
3aroTOBOK Ta BHUpoOy B IJIOMYy, pO3pPOOJEHHS Ta BHUIOTOBJICHHS
TEXHOJIOTIYHOTO OO0JaJHaHHS, pOo3poOka mporpam (BuOIp HPOrpaMHOIO

© O. B. Iexenko, I'. B. AaToHoBa

SBTSATU. 12.1. 23


http://www.tsatu.edu.ua/tstt/naukovyj-visnyk-tdatu/

HaykoBuit BicHuk TAATY Bun. 12, Tom 1

238

3a0e3MeyeHHs]) Il OTPUMAaHHs 3ar0TOBOK Ta BUPOOIB. Y 3B'A3Ky 3 LIUM
BUOIp €PEeKTUBHOTO MPOTPAMHOTO MPOAYKTY, 1110 3a0e3euye BUPOOHHUIITBO
TOTO UM 1HIIOTO ()aCOHHOTO BUPOOY, € BAXKIMBUM 3aBJIaHHSIM.

Ananiz ocmanuix Oocniddcenv [ nyonikayiu. Jns peranei, 1o
MIIJAI0TBCA  MeXaHIyHId  o0poOirl, 30UIBIIYETBCA  TPYIAOMICTKICTh
BUTOTOBJICHHS Ta BUTpPATU MaTepiandy 3a paxyHOK 30UIBIICHHS KiJIbKOCTI
MeTaly, sKa iae y crpyxky [9-11].

Takum YMHOM, 3 TEXHIYHOI Ta EKOHOMIYHOI TOUKH 30pY YK€ BaXKIUBO
pPO3pPOOJISITH  TEXHOJOTIYHUM TIPOIleC TaKuM YHMHOM, I100 BIH OyB
CIPSIMOBaHUM Ha 3MIHY TOBIIHMHU 3aTOTOBKH

[3 anaIi3y HayKOBO-TEXHIYHOI JITEPATYPU POOMMO BUCHOBOK, 1110 OJJUH
13 palloOHaJbHUX MPOIIECIB BUTOTOBJIECHHS TOHKOCTIHHMX OCICUMETPUYHHUX
JeTanei yclueHid 3By KyBaibHIA QopMi € mpouec (POPMOBKH 13 KOHIUHUX
3arotoBoK. [12, 13]. 3 BUKOpUCTaHHSM METOMY 30YpEHHS BHPINIYETHCS
3aja4a MO BHU3HAUEHHIO TEXHOJOTIYHMX MapaMeTpiB MpoLecy MPOCTOro
OOTATyBaHHS.

Dopmyeanns yinet cmammi. MeTa - CIPOEKTYBaTH TEXHOJOTTUHUM
npolec 3 MIHIMAJIbHOK KUIBKICTIO TEPEeXOAiB, BUCOKUM Koe(]illi€eHTOM
BUKOPUCTAaHHS MaTepially, TOUHUMU T'€OMETPUYHUMH TapameTpamu. Kpim
TOTO, BUTOTOBJICHA JI€Tallb MAa€ BIJAMOBIAATH BKAa3aHUM EKCILTyaTalliiiHUM
XapaKTEPUCTUKAM.

Ocnogna uacmuna. OCHOBHUMHM METOAAMU OTPUMAHHS CKJIAJHO-
npodibHEX 00'eMHMX BUPOOIB a00 1X 3aTOTOBOK €: JIUTTS; - IITAMITYBaHHS;
pecyBaHHs (METOAM MOPOIIKOBOI METaIyprii); MBUAKE MPOTOTUITYBAHHS;
HIBUJIKE BUPOOHMIITBO; MEXaHIuHa 00poOKa pi3aHHsAM Ha BepcTaTtax 3 UITY.

BuOip meTony 3a1€XUTh Bl KOHCTPYKIIi BUpOOY, MPOrpaMu BUITYCKY,
TPUBAJIOCTI BHPOOHUIITBA BUPOOY 1 TEXHOJIOTTYHHUX MOKIUBOCTEN
BupoOHuka. [1, 5]. Amnamiz ocoOimBoCTEl PO3IIISIHYTHX METOIIB
BUTOTOBJICHHS TIOKA3ye€, 1[0 OCHOBOIO JJIsl OTPUMAHHS CKIQAHO-TTPO(ITEHUX
00'eMHUX BUPOOIB OYIb-SIKUM METOJIOM € ix 3D-Moeb.

Opnak moOymoBa 3D-mopneneit Takumu criocobamMu He 3a0e3mnedye
@XKypHOCTH BHpOOy. 3 Orjisigy Ha OCOOJMBOCTI BUTOTOBJICHHS a)XypPHHX
BUpOOIB, JII JEMOHCTpaIlii Tpolecy iX BUTOTOBIEHHA OyB OOpaHWMii
BIIMITHHH 3HaK (PUCYHOK 1).

Bubip 1mmporo BupoOy 00yMOBIIOETHCSI MIHIATIOPHICTIO €IEMEHTIB Ha
(dhacoHii MOBEpXHI, KA JO3BOJISIE OMIHUTH MOXKJIMBOCTI CTBOPEHHS TaKHX
CKJIQJTHUX TTOBEPXOHbB 32 JIOMOMOTO0 1H()OPMAIIHUX TEXHOJIOT1H.

Jns orpumanHs Mozeni OyB BUKOPUCTAHMM OpHTIiHAN 3HaKa, SKUN
3HaXOAUTHCS B My3ei ictopii Kuesa (puc. 2).

PeBepc iHKUHIPUHT PO3MI3HABAIIBHOTO 3HAKa OyB BUKOHAHUNA METOJIOM
CKaHyBaHHS OpHUTIHANy 3a JOMOMOror BuMiproBaibHOi mamuuu LDIGIT-
300 3 TounicTiO ckanyBaHHs 0,02 MM.
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Pucynok 2. Touku, oTpuMaHi olu(ppyBaHHSAM NOBEPXHI 3HaKa

Hani BimuudpyBanHs noBepxHi nepenaBainucs B CopyCAD mus
MEepeTBOPEHHST 1X B KOMII'IOTEpPHI MOJEN I MNOJQIBIIOr0  iX
noomnpaitoBanHss B CAD / CAM-cuctemax. XMapa TOYOK I€HTpajIbHIN
YacTWHI  €JleMeHTa TpeAcTaBieHo Ha pucyHky 2. CopyCAD,
BUKOPUCTOBYIOUM (PYHKIIIO «MaiCTep TPIaHTYJIALID MEPETBOPIOE JaH1
CKaHyBaHHsI B TPIAHTYJIPOBaHy MOJIEJb, SIKa MPEJICTABISIETECS HA00OpPOM
TPUKYTHHUKIB 3 BEpUIMHAMH, 10 JIeXKaTh HAa MIOBEPXHI MOJEI1, CTBOPIOETHCS
STL-daiin.

Lentpansna wactuHa ctBopeHoi STL-mozeni mnpeacraBieHa Ha
PHUCYHKY 3.
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Pucynok 3. TpuanrynipoBaHa MOZ€EIb

[ToTiM, Ha OCHOBi TpiaHTYTIPOBAHOI MOXHa CTBOPUTH IOBEPXHEBY
Moaenb. [Ipu 11boMy MOBEpXHI TEHEPYIOTHCS B MEXKaXxX 3aaHOT OXUOKH 1, B
pas3i HeoOX1THOCTI, 320€3MEUyETHCS TOUHE CTIOTYUYCHHSI CYCIIHIX TOBEPXOHb
o kparo. Yepes BUCOKM CKIIATHOCTI MOJIETi 3HaKa, 1 SIK HACTIAKY BEIHKOT
KUTBKOCTI TPUKYTHHKIB, BHUKOPHUCTAaHHS 3a3HAUYCHUX BHIIE CIOCOOIB
MOJICITIOBAaHHS JTaHOTO BHUPOOY OyJle BaKKO, TaK SK MOTPIOHO BKA3yBaTH
BeJMue3Ha (MOHAJ 2 MITH.) KIJTbKICTh TOYOK JIJIsi CTBOPEHHS TIOBEPXHI.

3 orJisiy Ha BUTOTOBJICHHS 3HaKa Ha HassBHOMY 00JIaJHAHHI IIBUKOTO
npoToTurnyBaHHs mnpoBogutHcs 1o STL-mozmeni, peaaryBaHHS —SIKOi
nporpaMHuUMU npoaykramu Haitzpyusime B ArtCAM Pro, 6yno npuitasito
pIIIEHHS BUKOPUCTAHHS CaMe I[bOT0 MPOIYKTY.

Pucynok 4. Mogenp Harpy1HOTO pO3Mi3HABAILHOTO 3HAKA
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Takum umHom orpumana STL-momens po3mi3HABaIbHOIO 3HaKa 3
TCOMETPUYHUMHU TIapaMeTpaMH HArpyJHOTO BapiaHTH IMIIOPTyBaJiacs B
cucteMy ArtCAM Pro (pucyHok 4) s MOJABIIOTO JOOTPAIFOBAHHS 1
PO3POOKHU KEPYIOUUX MPOTPaM.

B ArtCAM Pro wMoaenb KOMaHIOK «3aJaTd PO3MIp MOJEI»
MaciTadyBajiach 0 pO3MipiB (PpavyHOTO BapiaHTYy.

[Ticns imnopty STL-monmeni B ArtCAM Pro mMopens Buiinuia 6e3
H1BHYTPiHIOW. B 11bOMY BUIaAKy BC1 BHYTPIIIHI €JIEMEHTH aBTOMATUYHO
3akpuBaloThcsi. Tomy 3D-monens He MOBHICTIO BIJNOBIJIA€ OpPHUTIHATY.
Opnak, cuctema ArtCAM Pro no3BoJisie BUTOTOBUTH 1ieH BUPiO HA BEpCTaTi
MeTooM (pe3epyBaHHSA, a TaKOX HEOOXiJHE OCHAIICHHS (IITamIu i
auBapHi ¢GopMu) i OOpaHOTO METOAY BUTOTOBJICHHS (ML JUTTS TIO
BUIUJIABIIOBAaHUX MOJIEIISX - MalicTep-11abIoHH, JIJ1s1 KapOyBaHHS - MAaTPHUIIIO
1 myaHcoH). s mporo mpoBoamsacs o0OpoOKka 3a 2 yCTaHOBA,
BUKOPHUCTOBYIOUH BUXiAHY 3D-Monens JUIIbOBOrO OOKY eleMeHTa is
30BHIIIHIX TTOBEPXOHb 1 BiJipeiaroBanHy (3ri1aKeHy 1 mpoMacimTabipoBaHy
Ha BEJIMYUHY TOBIIWHU JETal) - A1 BHYTPIIITHIX TOBEPXOHb.

BurorosnenHs takoi ckiiagHOi 00'€MHOI TOBEPXHI 3 O€3/1144I0 PI3HUX
JIpIOHUX EJIEMEHTIB IIJIbHOI HE TEXHOJIOT1YHO, TaK SK MOTpiOHA BeIHMKa
HOMEHKJIaTypa IHCTPYMEHTY 1 JOTPUMAHHS yYMOB €KCILTyaTailii KO>KHOTO 3
HUX.

TexHomnoriyHimow OyJae CKJIagoBa KOHCTPYKIlA, pO3AUICHA Ha
€JIEMEHTH, TaK SIK KOXKEH €JIEMEHT Ma€ CBOIO CTYIiHb CKIAAHOCTI pelbedy 1
CTparerito ioro 0OpoOKH.

BincyTHl yacTHM penbedy, 3aKpUTI IHIIMMH €JIE€MEHTaMU 3HAKa,
nooynoByBasiucsi B ArtCAM, 3acTOCOBYIOUM KOMaHAM «BUTSTYBaHHS IO
BEKTOPax», «CKyJbOTOP» 1 T.1. OCTaTOYHI MOJI€J1 KOYKHOTO €JIEMEHTAa 3HaKa
MOKa3aHi Ha PUCYHOK O.

a) eJIEeMEHT (XpecT)
Pucynok 5. [ToenemeHTHa MOJEb 3HAKA.

Bucnoexu. 3acTocyBaHHsI IPOrPaMHOI0 3a0€3M1€YEHHS B HABYAJIbHOMY
nporeci Ta HAyKOBO-AOCHIAHIA poOoTi kadeapu MNP BUTOTOBICHHI
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CKIaIHO-TIPO(ITPHIX 00'€eMHMX BHPOOIB TTOKA3aJI0, IO MPU BUTOTOBJICHHI
BUPOOIB 3 BETMKOIO KIJTBKICTIO MiHIaTIOPHUX €JEMEHTIB O11bll e(eKTUBHE
Bukopuctanus cucremu ArtCAM Pro, sika 1a€ MOXJIHMBICTh MOJICTIOBAaHHS
0e3 cremiadbHUX XYyAO0KHIX HABHYOK 1 MalCTEPHOCTI CKYJIbOTOpa, IIO
JT03BOJISIE KOPUCTYBATUCS LI€I0 MPOTPAMOIO ITUPOKOIO Ay TUTOPIELO.

3a/10BOJILHUTH BUMOTaM, SIK1 MPeJ IBIASIOTHCS 10 JIeTajieil, MOXKIHUBO,
SKIIO0 aHAJITUYHO MPEICTaBUTH YMOBH, SIKI € (YHKI[IOHAJIOM, a IOTIM
BUPIIINUTH I1i YMOBH.
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O. lvzhenko, G. Antonova
Dmytro Motornyi Tavria State Agrotechnological University

REVERSE ENGINEERING AND FABRICATION OF A COMPLEX
THREE-DIMENSIONAL SURFACE

Summary

Methods that determine possibilities of creation of difficult surfaces
by means of information technologies are in-process considered.

Modern progress of different industries of industry trends stimulate
development of high-efficiency and competition types of technique and
technologies, that will provide hard requirements to quality and operating
properties of wares at the economy of material and power resources,
expense, on labour force, a decline is a production cost that is actual for an
engineer [1, 5].

An aim of technologist is in that, to project a technological process
with the least of transitions, high coefficient of the use of material, exact
geometrical parameters. In addition, the made detail must answer the
indicated operating descriptions.
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Development of technique on the modern stage is characterized
deployment of information technologies in all her areas. Special attention is
deserved by the difficult-shaped by volume wares, that are characterized not
only complication of relief of separate elements of these wares but also
presence most various in a due form and to the sizes of internal channels,
transitions, connections etc. Making of such wares is presently based on the
use of enormous amount of the software of different firms, sent to the
decision of tasks arising up at making of difficult-profile wares.

After working off the construction of good at his raising on a
production depending on the volume of material, construction, form and
sizes of good, the tasks of choice of method of receipt of purveyances and
good decide on the whole, developments and making of technological
equipment, program (choice of software) development for the receipt of
purveyances and wares [2, 3, 4]. In this connection choice of effective
software product, providing the production of one or another shaped good,
IS an important task.
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