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(57) Pedpepar:

BbyaisenbHui 3D-npyHTEP MICTUTb OCHOBY, Ha SKi BCTAHOBMNEHa BepTUKarnbHa HanpsMHa KOMNOHa,
BY30I MepeMillieHHs, BCTaHOBMNEHUN Ha HanpsMHIA KOMOHi, MPUKPINneHy 0O OMOpPHO-NOBOPOTHOrO
NPUCTPOIO BY3ra NepemillleHHS OCHOBHY CTpiny, BCTAHOBMEHY 3 MOXIMBICTIO BEPTUKANbHOro pyxy Ta
3 MOXNUBICTIO 0OEpTaHHs Yy TOPM3OHTANbHIA MNMOLWWHI, OOMOMiIKHY CTpiny, BCTaHOBJIEHY Ha
BMHECEHOMY KiHLii OCHOBHOI CTPINN 3 MOXNMBICTIO 0oBepTaHHSA y FOPU3OHTarbHIN MMOLLMHI, BY30n
eKCTpy3ii, 3akpinneHnii Ha BMHECEHOMY KiHLi AOMOMIKHOI CTPinM i cnonyvyeHun yepes Tpybonposig
nogadi posdvHy i3 3miwyBanbHUM By3rom. HanpsiMHa koroHa € po3bipHot. HanpsimHa konoHa,
OCHOBHa CTpina Ta AOMOMiKHA CTpina BWKOHaHI 3 NpoinbHMX enemMeHTiB KBaapaTHOro nepepiasy.
By3son nepewmileHHa AN 34IMCHEHHS BepTUKanbHOro pyxy MICTUTb KapeTky, obnagHaHHsa Ans
MPUroTyBaHHA PO34YMHY 3MillyBanbHOr0 By3ra BCTAHOBMIEHE Ha OMOPHO-MOBOPOTHOMY MPUCTPOI 3i
CTOPOHW, MNPOTUMNEXHOI Til, Ha K po3milleHa OcHOBHa cTpina. OcHoBa MICTUTbL X-MOAIGHY
YOTMPUKIHLEBY pamMy, Ha KOXHOMY BMHECEHOMY KiHLi SIKOI BCTaHOBIEHa aBTOMaTM30OBaHa onopa.
KoxxHa oropa MiCTUTb BCTAHOBIIEHUIW B KOPMYCi NiANOMHUA MEXaHi3M, Lo MICTUTb KPOKOBWUA ABUIYH,
00 SIKOro NiAKNI0YEHO eHKoaep, CNOYYEHNA 3 KPOKOBUM OBUTYHOM pPeayKTop, Bar SKOro Cnoy4yeHo 3
OAHUM KiHLEM XOAOBOrO rBUHT@ BMKOHABYOrO MeXaHi3My, SIKMA TakoX MICTUTb BCTAHOBMEHI Ha
peaykTopi pyxomy nnuTy 3 NOB3yHaMu, Ta OMOPHY ranky, BCTAHOBMEHY Ha draHui, SKUA XOPCTKO
3aKpinneHo B HWXKHIN YacTuHi kopnycy. Opyrun kiHeub XOA4OBOrO rBMHTA CMOMYYEHO 3 OMOPHOMD
Tapifkow 3a [OMOMOrol LApOBOi OMOpM, NPOCTIP MiXK OMOPHOK TapifKOK i HMKHBOK YaCTUHO
KOprycy 3aKkpuTo rodpoBaHNM 3aXMCHWM KOXyXOM. KpokoBui [OBUryH crnonyvyeHo 3 6rokom
KepyBaHHS i 06pobku iHdopmaLlii.
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KopucHa mogenb Hanexntb o ranysi 6yaisBHuuTBa, a came byaisensHoro 3D-npuHTepa.

ByaisenbHu 3D-NpuHTEP - Le NPUCTPIKN, 3a JONOMOrOK SKOro MoXxHa dyayBaTu cnopyam LUnsiXoM
BULUTOBXYBAHHA 4Yepes3 Conmo wapiB nactonodibHoro posuumHy (6eToHy). 3D-apyk y 6yaisenbHin
ranysi gonomarae 3aowaguTu 4ac, 3yCunnsa Ta marepianu nopiBHSHO 3 TpaauUinHUMK MeToaammu
OyaisHMLTBA.

3 piBHA TexHikm Bigomo 6ypiBenbHu 3D-npuHTep MaxiPrinter, wWwo MicTUTL OCHOBY 3
YOTUPUTOYKOBUMM OMOpamMM 3 rigpaBniyHUM MPUBOLOM i OBi CTPINM - OCHOBHY Ta OOMNOMIXHY. BOHM
MalTb TOHKOCTIHHY, TeneckomiyHy KOHCTpyKuUito. OcHOBHa CTpina BCTaHOBMEHa Ha OCHOBI 3
MOXIUBICTIO 06epTaHHS, MO30OBXHBOIMO PO3KMafaHHs Ta MOBOPOTY Yy BepTuKanbHiA nnowwuHi. Ha
BifTlbHOMY KiHLi OCHOBHOI CTpinu BCTaHOBfIEHa [OOMOMDKHa CTpina - 3 MOXMMBICTIO MOBOPOTY Y
BepTUKaNbHI NMOLWMHI i NO3A0BXHBOro pyxy. KoxkHa CTpina Moxe pyxatuca Yy BepTUKanbHIN NAOLLMHI
3a 4onomoroto rigpaenidHnx npmeogais [hitps://en.constructions-3d.com/en/maxiprinter].

Heponikom Ttakoro 3D-npuHTEpa € HEBENUKMIA PO3Mip poBOY0i 30HM i, K HAcnigokK, HeObXigHICTb
MOCTIMHOT penokadii, Wwo 36inblye PU3NK BUHUKHEHHS MNOXMOKM i Npu3BoauTb OO0 HeobXigHOCTI
npouuleHHs TpybonpoBoay nodayi po3uMHy KOXHOro pasy nicnsi BcTaHoBreHHA 3D-npuHTepa Ha
HoBOMY Micui. Takox Hegonikom € HeobxigHicTb obnagHaHHa 3D-npuHTEepa 3acobamMu CamMoCTIMHOMO
nepecysaHHs no 6yaiBenbHOMY MangaH4yuKy, WO Mpu3BOAUTb OO 3POCTaHHA Moro cobiBapTocCTi,
30inblIeHHsT 3aranbHOI Baru, MigBULLEHHA CKNagHOCTi obcnyroByBaHHs, noTpebw B nepcoHani 3
BMCOKOK KBanidikauieto. ligpasniyHi npmBogun, SKi 3aCTOCOBYIOTb ANS MO3ULIOHYBaHHS CTpinu,
obnagHaHi CkrnagHoK CUCTEMOK KEPYBaHHS.

Binomo 6yaisenbHun 3D-npuHTep Apis Cor, Sk1Mii MICTUTb TENECKONiYHY CTPIny, Lo CKnagaeTbcs 3
OCHOBHOI Ta [J04aTKOBUX CTpif, MNpW LbOMY TereckorniyHa CTpina BCTaHOBMNEHa Ha OCHOBI 3a
AOMOMOTOK FiApaBniYHOr0 MexaHiaMy 3 MOXITUBICTIO BEPTUKAIbLHOIO NepeMilleHHst Ta 06epTaHHa Y
FOPU3OHTAanbHIA NIOWMHI, a TakoX [AOPYKYl4Yy TrOMOBKY, BCTAHOBIIEHY Ha BiMbHOMY  KiHLUI
HaviBig4aneHiwoi Big OCHOBM Npu BUNbOTI AONOMDKHOI cTpinu [hitps://apis-cor.com].

Llen 6ynisenbHui 3D-NpuHTEP Mae Ti cami X HeJonik1, Wwo i nonepeHin aHanor. Kpim uporo, BiH
MIiCTUTb MacuBHY CTPIny, BaXkKi NiHiNHI HanpsiMHi, Aki NOTpebyloTb 4OAATKOBOrO 3axuUCTy, CKIagHWUn
rigpaBniyHM MexaHiam nignomy, Wo notpebye crabinisauii Ta [4OOATKOBOro 3axucTy (Hanpuknag
rodponoAibHOro Koxyxa, KUl CpUNMae BiTPOBE HAaBaHTAXEHHS).

Bigomo 6ygisenbHuii  3D-npuHTEp, WO MICTUTb OCHOBY, BEpPTUKamNbHY HanpsIMHY KOJOHY,
BCTaAHOBIEHY Ha OCHOBI, OCHOBHY CTpifny, BCTAHOBIEHY Ha KOMOHI 3 MOXINUBICTIO BEPTUKANbHOIO pyXy
Ta 3 MOXNUBICTIO 0OepTaHHs y TFOPU3OHTAaNbHIA MNMOLWMHI, OOMOMDKHY CTpiny, BCTAHOBMEHY Ha
BUHECEHOMY KiHLi OCHOBHOI CTPINKU 3 MOXMMBICTIO MOBOPOTY Y FOPU3OHTAanNbHIN NAOLWMHI, APYKYBanbHYy
ronoBKYy, BCTAHOBMEHY Ha BiflbHOMY KiHUi OOMOMIXKHOI CTpinM Ta 3MillyBanbHUM BY30r, 3'€QHaHUi
PO34YMHOMNPOBOAOM 3 APYKYBarbHOI FOMOBKOK, B AIKOMY 3MilLlyBanbHWA BY30r BCTAHOBNEHO Ha KiHLi
OCHOBHOI CTpinu, BiflbHOMY Bia AonomixHoi cTpinu [UA 155535 U, MIK: B29C 64/20, B29C 64/209,
B33Y 30/00, E04G 21/20, onybn. 06.03.2024, 6ton. Ne 10].

Heponikom uboro 3D-npuHTEpa € Te, WO HanpsMHa KONOHa CKNagaeTbCs 3 TPbOX YacTWH, Mpu
LUbOMY BEpXHA 4acTuHa He noTpebye pos'egHaHHsA, 9K AN TPaHCMOPTYBaHHA, Tak i Ang
besnepewwkogHoro BunyydeHHs 3D-npuHTepa 3 6OygiBenbHOro MavgaHuvky. HanpsmHa Konowa,
BUrOTOBIIEHA 3 TPbOX YaCTWH, Mae 3Ha4yHy Bary, Ta € OBinblW TPyAOBUTPaATHOK MpU BUPOOHUUTBI,
OCKifbKN Mae Binblue CTUKYBaNbHUX NOBEPXOHb Ta ENIEMEHTIB KPIMneHHs.

Takox B KOHCTpYKLii 3D-NpuHTEpa BiACYTHI 3acobu Ansa nigTpMMaHHs Tpybonposoay Cyxoi cyMilli
Bi MHEBMOTPAHCMOPTHOiI YCTaHOBKM 3MilWlyBanbHOro By3rna, TOMy Woro Tpeba nigTpumyBaTtu i
HanpaBnATU pykamu, LLO NPU3BOANTL OO TPYAHOLLIB ekcnnyaTauil.

Baxkuii npuBoa OOMOMDKHOT CTPIinu, O BCTAaHOBMEHUA Ha BUHECEHOMY KiHLi OCHOBHOI CTpinu,
CTBOpPIOE OOAATKOBUI NepeknaanbHU MOMEHT iHepLUil i Mae HeaOCTaTHIO XKOPCTKICTb ANA BEfIMKOro
nneva. Ha oci obGepTaHHs OOMOMIKHOI CTPINM 3akpinneHO BeAeHy LUECTIpHIO MpMBOAa, sika Mae
3Ha4yHWK giameTp i 36inbwye rabaputHi po3Mipy NpuHTEpa y cknageHomMmy ctaHi. BegeHa wecTipHs He
obrnagHaHa 3acobamu 3axucTy i € BIOKPUTOK, LWO 3HA4YHOK Mipot 36inbliye BipOrigHICTb
NnoTpansIiHHA CTOPOHHIX NPeAMETIB y 3a4ensieHHs.

Y 3miwyBanbHOMY BYy3ni BUKOpPUCTaHa LWTykaTypHa cTaduis PFT G4, ska npusHadeHa Ang
NPUroTyBaHHs CyMillen 3 BMCOKOK KOHLEHTpauielo BoAW i He MicTuTb 3acobiB And TouyHoro i
[o3yBaHHsA. byaisenbHi cymiwi ans 3D-gpyky notpebytoTb HabaraTto MeHLIOi KOHLUeHTpadii Boaw,
TOMYy i il [O3yBaHHSA Mae OyTu GinbL TOYHUM.

B OMOpHi 4YOTUPUTOYKOBIA CUCTEMiI OCHOBM He nepeabadyeHo pPiBHOMIpHUIA  po3noain
HaBaHTaXXEHHHA MiX MepexpecHO po3TalloBaHUMM Mapamu Onop, WO MNpuU3BOAUTH A0 MOPYLUEHHSA
cTinkocTi 3D-npuHTEpa Npu apyLi.

Bigomo ycTtaHoOBKY s MOLApOBOro BUrOTOBMEHHS TPUBUMIPHUX KOHCTPYKUIN, O MICTUTb
OCHOBY, BepTuKarnbHy HanpsMHY KOMOHY, BCTAHOBMEHY Ha OCHOBi, OCHOBHY CTpifny, BCTAHOBMNEHY Ha
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KapeTLi 3 MOXINMBICTIO BEPTUKAINbHOIO pyxy Ta 3 MOXNMBICTIO 06epTaHHS y rOpU3OHTarbHiA MAOLMHI,
AOMNOMDKHY CTpiny, BCTAHOBMEHY Ha BMHECEHOMY KiHUi OCHOBHOI CTPINM 3 MOXNMBICTIO NMOBOPOTY Y
rOPU3OHTarnbHIA NMOLWMHI, Ta APYKYBarbHY FOMOBKY, BCTAHOBMEHY Ha BIiNlbHOMY KiHUi OOMOMIXHOI
ctpinu [UA 151814 U, MITK: B29C 64/106, B29C 64/209, E04B 1/16, ony6n. 14.09.2022, 6ton. Ne 37].

Taka ycTaHoBka, WO Mae 6GasoBy koHCTpykuito SCARA (To6TO, BaxinbHU MexaHi3Mm), Moxe
obepTaTUCHA HABKOMO BlacHOI LLeHTparnbHOi oCi B ByAb-aKOMy HanpsmKy, KyT obepTaHHs - 370°.

LleHTpanbHa BiCb YCTAHOBKM B HWXHIN YaCTUHI KOHCTPYKLIiT NPUKpINneHa i cnnpaeTbca Ha pamy 3
MeTaneBoro npodinto. Ha ueHTpanbHi OcCi 3akpinneHo OnopHO-NOBOPOTHUIA MexaHiam (OlNMM), wo
BUKOHAHWA 3 MOXMMBICTIO MigNMOMY i ONYCKaHHS Ta CAYXWUTb Ans NigNOMYy Ta OMyCKaHHA HeCyYoi
CTpiNu, sika 3akpinsieHa y CBOil NOYaTKOBIN TOYLi 40 NOBOPOTHOI YacTuHu OINMM.

OnopHO-NOBOPOTHUIN MEXaHI3M CKNafdaeTbCs 3 OBOX PYXOMMX YacTvH. OnopHa YyacTvHa >KOPCTKO
3akpinneHa Ha UeHTparnbHii oci Ta 34iNCHI0E NepeMilleHHS ONOPHO-MOBOPOTHOIO MEXaHiaMy yropy Ta
BHW3 MO LEHTparbHin oci.

OnopHO-NOBOPOTHUIN MEXaHi3M TakoX A03BONsE obepTaTn Hecyvy cTpiny Ha 370°.

Ha «kiHUi Hecy4oi CTpinu, cnpAMoOBaHOI Bif LEHTpanbHOI OCi Yy 30BHILUHIA YaCTUHI YCTaHOBKM,
pPO3TaLlOBaHO LUAPHIPHO-MOBOPOTHUI MEXaHi3M KpinmeHHs O0AaTKOBOI MOBOPOTHOI CTPINM 3 KyTOM
nosopoTy 170°, 3MiHM KyTa NOBOPOTY SIKOI BiAHOCHO Hecy4oil CcTpinu nig 4Yac 6yaisensHoro 3D-apyky
AO03BOMSE 3MIHIOBATW TPAEKTOPIO MiHii APYKY.

Ha kiHui JogaTkoBOi NOBOPOTHOI CTPINW 3aKpPinneHo eKCTPY3inHWIA BY30s 3i 3MiIHHUMW Hacagkamum,
wo 3abesnedye peanisauito aguTMBHOrO OydiBENbLHOrO [OPYyKy 3a [JOMOMOrow  MOLIapoBOro
opMyBaHHs1 OyaiBenbHOI KOHCTPYKLi

3asHaueHa ycTaHoBKa BubpaHa 3a Hanbnvmx4um aHanor.

Hanbnwmxumn aHanor i 3asBneHun NpuCTpiin MaroTb HACTYMHI CNifbHI 03HAKW:

- OCHOBAa, Ha fKiii BCTaHOBNEHa BepTuKarnbHa HanpsiMHa KOMNOHa;

- BY3051 NepeMilLieHHs1, BCTAHOBIEHUIN HA HaNpPsIMHIA KOJIOHi;

- OCHOBHa CTpina, NpuKpinneHa 4o ONopHO-MOBOPOTHOIO NPUCTPOIO By3Nna NepeMillleHHs;

- OCHOBHa CTpina, BCTaHOBMNEHAa 3 MOXIMBICTIO BEPTMKANbHOrO pyxy Ta 3 MOXMMBICTIO 06epTaHHs
Y FOPU3OHTAanbHI NMOLUHI;

- [OOMoMiKHa CTpina, BCTaAHOBMEHaA HAa BUHECEHOMY KiHUi OCHOBHOI CTPiNM 3 MOXNUBICTIO
obepTaHHs y rOpM3OHTanNbHIN MAOLLWHI;

- BY30J1 €KCTpya3il, 3aKpinfeHnin Ha BUHECEHOMY KiHLi AOMOMIKHOI CTPINW i cnonyvyeHuin yepes
TpybonpoBifg Noaadi po3ynHy 3 3millyBarbHMM BY3/0OM.

Heponikammn Hanbnvwxkdoro aHanora € 3HadHa AOBXWMHA TpybonpoBogy AN nogadi po3yuHy,
OCKiNbKW MOro 3millyBanbHUA BY30N € OKPEMUM MPUCTPOEM i pO3TallOBaHUM Ha 3HAYHIA BiACTaHi -
30...40 m Big By3na ekcTpya3ii OyaiBenbHOI cymilli. Taka JoBXuHa TpybonpoBoay AN nofgadi po3ynHy
nigBuLLye BipOrigHICTb YTBOPEHHS OCepeaKiB 3aCTUIIIOro po34nHy B HbOMY, OCOBMMBO NpPY KOHTaKTI 3
NPSAMUM COHAYHUM NPOMIHHAM. [lpy nepekavyBaHHi PO34YMHY Ha BENWKY BiACTaHb BUHUKAKOTb
OWHaMIYHI | CTaTUYHI onopwu, SKi MOCTIMHO 3MIHIOKTBLCH, WO MOXe NPU3BeCcTU OO0 po3llapyBaHHS
pPO34nHYy BCepeauHi TpybonpoBoay, WO 3HaYHOK MIPOH0 BMIMBAE Ha MILHICTb FOTOBOI KOHCTPYKLIT, a
TakoX MOXe MpU3BECTM [0 BTPaTM PO3YMHOM MOXMMBOCTI MPOKayyBaHHs, O, B CBOK 4epry,
np13BOAMTL A0 MNCyBaHHA Tpybonposoay. [loTpeba B nepekayyBaHHi Ha Ginbly BiACTaHb TakoX
notpebye GinbLUOT KiNbKOCTI €NeMeHTIB ANA TPaHCNOPTYBaHHA PO34MHy, Wo 36inbwye cobiBapTicTb
camoi cymiwi. MoxHa 3a3HauuTK, WO NPOXOMKEHHSA PO34MHYy Mo TpybonpoBOAYy BEMMKOI AOBXWUHU
3aMMae NeBHWUI Yac, Lo, B CBOK Yepry, Npu3BoAUTb OO 3aTPUMKM MK 3MIHOIO napameTpiB pO3UnHY
(Hanpuknag, 36inbleHHss abo 3MeHLIeHHs KOHUeHTpauii Bogu B 3MillyBanbHOMY By3ni Ang
KOpUryBaHHSA KOHCUCTEHLiT cyMili) i Bi3yanbHUM KOHTpPONEM YyKnajaHHsa LapiB. Takox 3HayHa
JOBXWHa TpybonpoBogy npu3BoauTb [0 30iNblUEHHS BiAXOAIB PO34YMHYy, SKi He nigndaraloTb
BUKOPUCTAHHIO.

Y Hanbnwkyomy aHanory He nepegbadeHo eneMeHTIB eNnekTPoHikn 6e3nocepeaHbo Ha YCTAHOBL,
TOOTO X BCTAHOBMIOWTb OKPEMO - BigdaneHo, WO BUWKIMKAE HEOOXIOHICTb NpOKNadaHHsa Big
YCTaHOBKM 0 €NEKTPUYHOI Wwadn BeNmKoi KinbKOCTi MPOBOAIB, WO YCKNaAHIE NiAroToBKY A0 APYKY, a
TaKOX BIOCYTHI €eNeMeHTU yKnagaHHS LMxX KOMYHiKauin, WO 3Ha4YHOK MipO0 3MEHLUYE HaivHICTb.

OcHoBa Mae TPUTOYKOBY OMOPHY CUCTEMY, WO NOTpedye BEnuKoi AOBXWMHU BUHOCY OMop Ans
npoTUAil 3HaYHUM nepeknaanbHUM MOMEHTaM, SKi BUHMKaKOTb Yepes3 BiACYTHICTbL npoTmBarM Ha
OCHOBHIl CTpIni, Wo Npu3BoauTb 0 30iNbLIEHHA HEBUKOPUCTAHOT NIIAMU OPYKY.

Onopu He MalTb enekTPUYHMX MPUBOAIB, @ TOMYy MOTPEOYOTL PYYHOI YCTAHOBKM, IO 36inbLuye
Yac Ha po3ropTaHHs YCTaHOBKM Ha MicLeBOCTi i 30inbleHHs pydHoi npaui. KonoHa ycTaHoBkM
BMKOHaHa TaKOX TPUrpaHHO, i MICTUTb BepCTaTHi HampsiMHi, AKi CXWNbHI 40 KOpO3il i YyTnuBI A0
3abpyaHeHb. HenapHa KinbkicTb CTOpiH NoTpebye BMKOPUCTaHHA OOHOro MiANOMHOrO MexaHi3my, Lo
He BignoBigae BuMoOram 6e3nekn i HepiBHOMIPHO HaBaHTaXye KapeTky, abo TpbOx MigNOMHMX
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MeXxaHi3MmiB, L0 30inbLye cobiBapTiCTb YCTAHOBKM.

B ocHoBY kopucHOi Mogeni noctaerneHa 3agada ctBoputu byaiBenbHun 3D-npuHTEpP, B AKOMY
LUMNAXOM BBEAEHHS HOBMX BY3MiB, iHLLOT (hOPMU BUKOHaHHS BiAOMMX BY3MiB Ta iHLWOro po3TallyBaHHA
BY3NniB OAMH BIiAHOCHO OAHOro, 3abe3neynTn CyTTEBE 3MEHLUEHHS Maco-rabapuUTHUX MNOKa3HUKIB
NPUCTPOIO, CMPOLLUEHHS eKcnnyaTauii, NigBULLEHHA eHepreTMYHoi edqeKTUBHOCTI, EeKONOriYHOCTI,
nigBuLWeHHs cTabinbHOCTI po34nHy (6eTOHHOT abo PO34YMHOBOI CyMiLlli), CNPOLLEHHS KOPUTYBaHHS MOrO
KOHCUCTEHLiI, 3MEHLUEHHsI KinNbKOCTi BigxoAis, ynpaBniHHA skicTio 3D-Apyky Ta TeXHOMOriYHUMU
PiLLEHHAMN B pEXUMI pearibHOro 4Yacy 3a paxyHoK aBToMaTtmsaadii.

MocTaBneHy 3agayvy BUPILWYOTL TUM, WO Yy byaiBensHoMy 3D-NpuHTEpI, SIKMI MICTUTbL OCHOBY, Ha
AKiIN BCTAHOBNEHa BepTHKarbHa NpOCTOpOBa HanpsMHa KOMoHa, BY305 NepeMilleHHsl, BCTAHOBEHUI
Ha HanpsMHIA KOMOHI, NPUKPINAeHy [0 OMOpHO-MOBOPOTHOrO MNPUCTPOKD BY3na nNepemilleHHs
NPOCTOPOBY OCHOBHY CTPiny, BCTAHOBMNEHY 3 MOXNUBICTIO BEPTUKANbHOMO pyxy Ta 3 MOXMUBICTIO
06epTaHHs y rOpM3OHTarbHIV MAOLLMHI, MPOCTOPOBY AOMOMIKHY CTPiny, BCTAHOBIIEHY HA BUHECEHOMY
KiHLi OCHOBHOI CTpINM 3 MOXNUBICTIO OOEpTaHHs y TOPU3OHTamNbHIN NMAOLMHI, BY30Nn eKCTpyaii,
3aKpinnNeHnn Ha BUHECEHOMY KiHLUi OOMNOMDKHOI CTpinu i cnonydeHun yepes Tpybonposig nopadi
PO34MHY i3 3MilLlyBanbHUM BY3MNOM, 3ri4HO 3 KOPUCHOK MOENM, HanpsiMHa KoroHa € po3bipHoto,
HanpsMHa KONIOHa, OCHOBHa CTpina Ta [OMOMiKHa CTpina BMKOHaHI 3 MNPOMINbHUX €NeMeHTIB
KBagpaTHOro nepepisy, By30mn nNepemilleHHs AN 34iNCHEHHA BEPTUKaNbHOMO pyxy MICTUTb KapeTky,
obrnagHaHHA ONsS NPUroTyBaHHA pPO34YMHY 3MilyBanbHOrO By3na BCTAHOBIEHE Ha OMOPHO-
NOBOPOTHOMY MPUCTPOI 3i CTOPOHU, NPOTUMEXKHOT TilA, Ha SAKiA PO3MilleHa OCHOBHa CTpina, ocHoBa
MICTUTb X-MOAIGHY 4YOTUPUKIHLUEBY paMy, Ha KOXHOMY BWHECEHOMY KiHLUi $IKOi BCTaHOBIEHa
aBToMaTmM3oBaHa onopa, MNpu LbOMY KOXHa Onopa MIiCTUTb BCTAHOBMEHWA B KOPNYCi NigNOMHWIA
MeXaHi3M, L0 BKMIOYA€E KPOKOBUIA ABUIYH, A0 SKOrO MiAKMIOYEHUN eHKoAep, Crony4YeHuin 3 KPOKOBUM
OBUTYHOM peayKTop, Ban SKOro CrnonyyeHun 3 OAHUM KiHLEM XOOOBOro rBMHTa BWKOHABYOrO
MEXaHi3My, KA TakoX MICTUTb BCTAHOBMEHI HA PedyKTopi PyXOMy MAWUTY 3 NOB3yHaMu, Ta OMOPHY
raviky, BCTAaHOBIIEHY Ha briaHui, KM )XOPCTKO 3aKpinfieHo B HWXKHIN YaCTWHI Kopnycy, ApYrvi KiHeLb
XOAOBOrO FBUHTA CMOSyYEHO 3 OMOPHOK Tapinkow 3a AOMOMOroK LLapoBOi OMNopu, i NPOCTIp MixX
OMOPHOI TapIMNKOK | HWKHBOK YaCTMHOK KOPMYCY 3aKpUTO ropoOBaHUM 3aXMCHUM KOXYXOM, Mpu
LbOMY KPOKOBMWI OBUIYH CNOMy4eHO 3 BoKoM kepyBaHHSA i 06pobku iHdopmalii.

3aaBneHun OyaiBenbHun  3D-npuHTEpP MOXEe  O0AATKOBO  MICTUTM  NiHIMHWA  akTyaTop,
BCT@HOBMEHUA OOHUM KiHLEM Ha LUapHIpHI ONopi OCHOBHOI CTPINK, iHWMM KiHLEM - Ha LUapHIpHin
onopi 4ONOMIDKHOT CTPInu.

ByaisenbHuin 3D-NpuUHTEP MOXe [0OAaTKOBO MICTUTU COHLIE3aXUCHi KO3UPKW, BCTaHOBMEHi Haj
TpybonpoBoAoM nogayi po3ynHy (6eTOHHOT abo pO34YMHOBOI CyMiLL).

ByaisenbHuin 3D-NpuHTEp BKMAKOYAE MNporpaMHO-anapaTHUM KOMNMEKC 3 FOMOBHUM Moaynem
ynpaeniHHSA, MOAYNEM BWPIBHIOBAHHS OCHOBW i MOAyneM ynpaeriHHA 6eToHHum By3nom, WEB-
iHTepdenc, 6nok norysaHHs pobotu 3D-npuHTEpa.

Y 6ygiBenbHOMY 3D-NpUHTEPI FOMOBHMI MOAYMb YNPaBMiHHA MICTUTb NPONpPIETapHUA MoAyNb ANS
06MiHY AaHMMKM 3 enekTpoMexaHiyHuMmn enemeHTamu 3D-npuHTepa, 6nok 0bMiHy Ta nepegadi AaHux,
BanigaTtop KOMaHg KepyBaHHS.

Y 6ygisensHomy 3D-npuHTepi Moaynb ynpaeniHHA 6€TOHHMM BY3MOM MICTUTb: BOK KepyBaHHSA
nogayerd cyxoi cyMmiwi, OMNoK MaHyanbHOrO KepyBaHHs nogadverd BOAM, OROK aBTOMAaTMYHOMO
peryntoBaHHsa 06'eMy BOAM B pO34MHi, ONOK KepyBaHHA 3aCyBKOH, OMOK KepyBaHHS 3aMmillyBaHHAM Ta
noJayero po3yunHy, 6ok KepyBaHHAM OOMOMIXKHUMMW BY3MnamMu.

[ocarHeHHs 3asBreHOro TEXHIYHOro pesynbTaTy NOSICHIETBCS HACTYMHUM.

KoHCTpyKList oCHOBMW.

HasBHicTb 4BOX Map OMOp OCHOBU (YOTMPUTOYKOBA KOHCTPYKLis) 3abe3neyvye 3amMeHLIEHHS MoLL;
HEBUKOPUCTAHOI NOBEPXHi HaBkorno 3D-npuHTepa 3a paxyHOK 3MEHLUEHHS JOBXWHM BUHECEHHS Onop,
3 NigBULLEHOK CTIRKICTIO OO0 nepekngaHHs B TMOPIBHSAHHI i3 TPUTOYKOBOK OMOPHOK CUCTEMOIO.
OcCKinbKM 4YOTMPUTOYKOBA KOHCTPYKLiS noTpebye piBHOMIPHOMO PO3MOAINMEHHS HABaHTaXEHHS MK
nepexpecHo pos3TalloBaHMMK napamu onop, 6yno po3pobneHo cneuianbHi aBTOMaTU30BaHi Onopwu.
KoHcTpykuis onop 3abe3neyye HaginHe nonoxeHHs 3D-npuHTepa npoTarom BCbOro nepiogy pobotu,
Ha BigMiHY Bif TrigpaBmniyHOI CMCTEMM BUPIBHIOBAHHSA. 3aMiCTb KOLUTOBHWX CepBOABUryHiB abo
TEH304aT4yMKIiB 3aCTOCOBaAHO KPOKOBiI ABUIYHU, 06nafHaHi eHkogepamu, Lo NPpMBOANTL 0 3MEHLLEHHS
rabapuTiB NpUCTPOIO, MOro Baru i cobiBapTOCTi, @ TAKOX NiABULLLEHHSI HAQIAHOCTI.

KoHCTpyKuisi ocHOBM 3abe3nedye 3MEeHLUEHHsI Mol HEeBMKOPUCTaHOI MoBepxHi Haekono 3D-
npuHTEpPa 3a paxyHOK 3MEHLUEHHS [OOBXWHM BUHECEHHS1 Ornop, 3 NiABMLLEHOK CTIRKICTIO [0
nepeknaaHHA B NOPIBHAHHI 3 TPUTOYKOBOIKO OMOPHOID CUCTEMOLO.

KoHCTpyKLUis HANPsIMHOI KONTOHW.

3aaBneHun OygiBenbHU 3D-MpUHTEP Mae YOTUPUIPaHHY BepTUKanbHY HanpsMHY KOMOHY
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NPOCTOPOBOI KOHCTPYKLUii, BCTAHOBNEHY Ha OCHOBI.

Taka KOHCTPYKUiS HanpsiMHOT KOMOHW Ma€ Binblly XOPCTKICTb | MEHLWY Bary MOpPIiBHSAHO i3
CyUinbHOMETaneBow KOHCTPYKLIED, WO CNpUSi€ 3MEHLUEHHIO BMNUBY BITPOBOrO HaBaHTaXEHHS,
JO3BOMSE BCTAHOBMTU 3MilllyBanbHUN By3on 6e3nocepeaHbO Ha MPUHTEPI SK NPOTMBAary OCHOBHIN
CTpini i 4ae MOXNUBICTb 36iNbLWMTX BUNIT BCIET CTPINK, WO, B CBOK Yepry, AO3BOMSE BUKOHYBaTU BCI
HeobxigHi onepauii 6yaiBHMUTBa 3a ogHy ycTaHoBky 3D-npuHTepa. TobTto, Hemae noTpebu B
nocTinHIN penokauii 3D-npuHTepa, Ta, BignoBiaHo, Hemae NoTpebu y BUKOPUCTaHHI 'YCEHUYHOrO LWAaci.
AKWo Hemae HeoOXigHOCTI nepemilweHHst ocHoBM 3D-nNpuHTEpa, 3HWXKYETLCA PU3MK BUMHUKHEHHS
noxmbok npu noBTOpHOMY ©OasyBaHHi. BigcyTHa noTpeba gomaTKoBOro NPOMMBAHHA CUCTEMU Bif
PO34MHY (MiXK MepeMilLleHHAMM NPUCTPOIO Mo OyAiBENTbHOMY MaaaHuuKy).

HanpsimHa KonoHa mae 4YoTupurpaHHy ¢opmy, BignoBigHO, NMapHy KifbKiCTb BiYHMX CTOPIH, WO
A03BONSIE BCTAHOBUTU ABa NIANOMHUX MeEXaHi3aMM i PIBHOMIPHO PO3MNOAINUTUM HaBaHTaXEHHSA MiX
HUMW, LLO CMNpUSiE NIABULLEHHIO HaQiHOCTI i 6e3nekn MigoMHOro MexaHisamy kapeTku. HanpsimHa
KOMOHa CKnagaeTbCsl 3 NpOdiNbHUX eneMeHTiB  KBagpaTHOro  nepepisy:  BepTUKanbHUX,
ropu3oHTanbHNX, BCTAHOBMEHMX Mig KyTOM. BepTukanbHi NpodinbHi enemeHTV BKNHO4YaTb ABa
BHYTPILWHI (4e BCTaHOBMEHI 3ybyaTi penku, 3a AONOMOroK SKUX 34INCHIOITL 3a4enneHHs NignoMHOro
MEeXaHi3My KapeTku) Ta 4oTupu OidHi (Ha siki BCTaHOBNeHO obpobneHi Ha dpesepHOMy BepcTaTi
nnowagku, Wo BMKOHYIOTb POfb HaMpSAMHUX, MO SKUX PyXarTbCs POSMKW, BCTAHOBMEHI Ha MiANOMHIN
kapeTui). Ponuku MaloTb noniypeTtaHoBe MNOKPUTTH, SIKe He MCye HanpsMHMX 3 nakodapbosum
MOKPUTTAM, WO CMpuUsie NiOBULLEHHIO CTIMKOCTI BMAMAMBY 30BHILLHBOrO cepefoBuwa. [Opn3oHTanbLHO
BCTAHOBIEHI NPOMifibHI eneMeHTH 3 KpokoM 790 MM 3a6e3neYyoTb He TifbKM XKOPCTKICTb KOHCTPYKL,
a i cnpMnuMaloTb CTUCKalo4ve 3yCUnns poruvKiB, BCTAHOBIEHUX Ha KapeTui. EnemeHTn, BCcTaHoBMEHI Nig
KyTOM, 3abe3neuvyloTb MXOPCTKICTb HanpsiMHOI KOMIOHM B  LiNOMY, BOHW pO3TallOBaHi  MiX
rOpu3oHTanbHMMK enemeHTamu nig kytom 40° BigHOCHO BEPTUKANbHUX ENTEMEHTIB.

HanpsiMHa konoHa BMKOHaHa po3BipHoto, | MICTUTL Aekinbka YacTuH (HanyacTiwe - Agi). YacTtuHu
HaMNPAMHOI KOMOHN MOXYTb MaTu OAHAaKOBY OOBXMHY abo pisHy AOBXWHY, Ta 3'egHaHi Mk coboto 3a
AONOMOrol naHueBoro 3'egHaHHs, obnagHaHoro UMAIHAPUYHMMU  HanpsMHUMK | BonToBUMM
3'egHaHHAMM. KoXHa 3 YaCTUH HanpsiMHOI KONOHM MICTUTb CBOKO 3yB4acTy penky.

BkasaHa po3bipHa KOHCTpYKUia nonerwye TpaHcnopTyBaHHs 3D-npuHTepa.

KoHCTpyKuis By3na nepemileHHs.

3D-NpuHTEP MICTUTL BCTAHOBMEHUN Ha HaMNpPsSMHIA KOMOHI By30n nepemiwieHHs. Byson
nepemilleHHs BKIIOYAE KapeTKy, sika 3abesnedvye BepTUKANbHUI PyX OCHOBHOI YacTWHW CTPInu
BiJHOCHO HaNpsIMHOI KOMOHW 3a JOMOMOrot 3y64acToi periku, Ta ONopHO-NMOBOPOTHUIA NPUCTPIN, AKUN
3abe3nevye o6epTaHHA OCHOBHOI YaCTUHW CTPINy Yy rOpU3oHTarsbHil MAOLLMHI.

KoHcTpyKUia cTpinu.

ByaiBenbHUA NpUHTEP MICTUTL ABi CTPINWM - OCHOBHY i [AOMOMDKHY CTpinu 3 arntoMiHieBuX
NpodinbHMX enemMeHTiB KBagpaTHOro nepepisy, ski 3'egHaHi Mk coboto 3BaptoBaHHAM Y cepeaoBULL
iHEepTHOro rasy, Wo 3abeaneyye NiABMLLEHHS] XXOPCTKOCTI, 30inblUEHHsT HaAiNHOCTI KOHCTPYKLiT npwu
BiJHOCHO HEeBenuKin Basi (o, BiANOBIAHO, 3HWXKYE MOMEHT iHEpLii - 3MEHLUYE €HEeproCrnoXnBaHHSA),
3HWXKEHHS BMNIMBY BiTPOBOr0 HABaHTAXXEHHA Ta NPOCTOTY BUTOTOBIIEHHS.

OcHoBHa cTpina BCTaHOBIEHA Ha OMOPHO-MOBOPOTHOMY MPUCTPOI By3na MEpPEeMillieHHs, Lo
3abe3neyvye MOXNUMBICTb ii 0OepTaHHA HABKONO KapeTku, fKa 34INCHI0E TiNbKW MO3LOBXHIN pyx Mo
HanpsMHiN KONoHi (nigiiMaeTbcs abo onyckaeTbCs).

OcHoBHa cTpina BWKOHaHa 3 MOXMMBICTIO obepTaHHA B FOPM3OHTANbHIA MMOLWWHI HaBKOIO
KapeTku Ha 260° B ofHY CTOPOHY, i Ha 260° - B iHWY. [MOBOPOT 3AINCHIOETLCS 3a JOMOMOIrOK OMOPHO-
NMOBOPOTHOrO MPUCTPOIO i3 3yO4yaTMM BIiHLUEM, B 3a4eNnEHHs SKOro 3axoAuTb Beay4ye KOoNeco,
BCTAHOBMEHE Ha nnaHeTapHOMY peaykTopi i3 cepBOABUIYHOM, $IKi, B CBOK 4epry, 3akpinneHi
HepyxoMO BiIHOCHO CTPINK Ha KapeTui.

[onomixHa cTpina BCTaHOBMEHa Ha BiNlbHOMY KiHLi OCHOBHOI CTPINu 3 MOXMMBICTIO MOBEPTaTHCS B
rOPM3OHTArbHIN MMOWMWHI Ha 165° B Of4HY CTOPOHY, WO 3A4INCHIOETLCA 3a AOMOMOIOH MiHIMHOrO
aktyaTtopa. JliHinHWI akTyaTop BCTAHOBMEHO OOHWM KiHLEM Ha LUapHipHiA onopi OCHOBHOI CTpinu, a
iHLUMM - Ha LWUapHIpHin onopi JOMOMDKHOI CTpinu.

JouinbHICTE BUKOPUCTaHHA MiHIMHOrO akTyaTopa MOSICHIETLCA WNOro KOMMOHOBKOK: BaXKKUN
CEPBOABUTYH, WO € MNPMBOAOM [OOMOMIKHOI Y4acTUHWM CTpinu, poatawoBaHo OGnwkye go oci 3D-
npuHTEpa, a 3ycunnsa nepefae BiQHOCHO NMErkui LUTOK, LLO HAZae MOXIMUBICTb 3MEHLUUTU MOMEHT
iHepuil Ha OCHOBHIN YaCcTUHI CTpinu.

KoHCTpyKLis By3na ekcTpysil.

By3on ekcTpysii MiCTUTb HacaaKy, BCTAHOBMNEHY Ha KiHLi TpyOu 3 Hepkagitouyoro meTany. Hacagka
HagpykoBaHa Ha 3D-npuHTepi, i MOXe MaTu pisHy ¢opMy, 3anexHo Big HeobxigHWX cknagy i
KOHCMCTEeHUii po3ymHy. Ha TpyGi BCTaHOBNEHO NepeTuCKHW knanaH. BinbHum kiHuem Tpyba
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crnony4yeHa 3 TpybonpoBoaoM nofadi po3vmHy, KU CNOMyYEeHO i3 3MillyBarilbHUM BY3J1OM.

Ockinbku goBxuHa TpybonpoBoay nNojadi po3umHy ckopoyeHa, 3abesneyeHa cTabinbHICTb NOTOKY
po3umHy, 6e3 HeobXiAHOCTI 3aCTOCYBaHHSA A0AATKOBUX A03YOUMX eNeMEHTIB. TakoX MeHLU CKnagHow
€ npoueaypa npoM1BaHHA Tpybonposoay nogavi po3ymnHy.

KoHCTpyKuis | po3TallyBaHHS 3MilLyBanbHOro Byana.

3MillyBanbHUIn BY30N MICTUTb 06nagHaHHA Ans aBTOMaTU30BaHOro MPUroTyBaHHA ByAiBenbHOro
pO34MHY, Hanpuknag wTykaTypHy crtaHuito PFT-G4, Knauf, HimeuydnHa, Ta nHeBMOTpaHCNOPTHY
ycTaHoBky, Hanpuknag PFT Silomat trans plus, Knauf, HimeyuynHa. MoxnumBiCcTb 3acToCyBaHHSI SK
BY3MiB 3MiLLlyBasribHOro By3fa CTaH4apTU30BaHOrO i 4OCTYNHOro obnaaHaHHS NPUBOAUTE OO0 3HWDKEHHS
BUTpaT Ha [OOMOMDKHI enemMeHTM Ta martepianu, Taki SK LWHEeKoBa napa, Wo 3amiwye, chipanb,
3MilyBanbHa Kamepa Ta iH.

O6nagHaHHA Onsi aBTOMAaTW30BAHOIO MNPUrOTyBaHHSA OyAdiBENbHOro pO34MHY 3MillyBanbHOMO
By3/a po3MiLLieHe Ha ONOPHO-MOBOPOTHOMY NPUCTPOT 3i CTOPOHU, MPOTUNEXHIN OCHOBHIN CTPIni.

Take posTallyBaHHS:

- KOMMEHCYe cuny, WO i€ Ha KiHelb AOMOMDKHOI cTpinu npu pob6oTi 3D-npuHTepa, 3 pu3MKoMm
NOpYLLEHHS 1T FOPU3OHTANbHOro po3TallyBaHHs, TOOTO i€ Ak npoTueara;

- AO3BOMSE CYTTEBO CKOPOTUTU LUMSAX TPaAHCMOPTYBaHHSA PO3YMHY Big 3MillyBanbHOro Bysna Ao
Hacagkn By3na eKCTPy3ii, WO MiHIMi3ye BMMAMB COHUS Ha PO34YMH, Crpusie NMoro ctabinbHOCTI Ta
CMPOLLYE KOPUTyBaHHSI KOHCUCTEHLIi - Hanpuknag OOBXMHa Tpybonposoay nogadi po3vvHy ckragae
11 M NpY NOBHOMY BUIbOTI CTPINM (OCHOBHOI Ta AOMNOMIXXHOT YacTuHamm) Ha 8,5 m;

- 3abe3neyvye KOMNakTHiCTb 3D-NpuHTEpa.

MMig yac po3pobku NPUCTPOLO B 3MillyBanbHOMY BY3ni 3aCTOCOBYBanW LUTYKaTypHY cTaHuito PFT-
G4 (Knauf, HimevunHa), ane 3 gessikummn amiHamu:

- ans 6inbw cTabinbHOI NogaYi Boan B 3MillyBanbHy Kamepy BiALEHTPOBUI Hacoc Byno 3aMiHeHO
Ha LUHEKOBWI 3 MPUBOAOM Bif KPOKOBOrO ABUryHa, @ Ha aCMHXPOHHWI ABUIYH Hacoca nogadi poboyoi
CyMillli BCTAHOBMEHO €HKOoAep, WO Hagano MOXMMBICTb 3acToCyBaTW MPUHLUUM  €MNeKTPOHHOro
pegyktopa, Ta MiABULLMTU TOYHICTb [03yBaHHs o06'eMy BOAW, WO HagxoouTb OO 3MillyBarbHOT
Kamepu.

- BesnocepenHbO nNepeq BXOAOM 3MilLyBanbHOI KaMepy BCTAHOBMEHO MiAMIPHMI KnanaH, KM He
Aae BoAi (Lo 3HaxoauTbcs B TPyGONpOBOAi MK HACOCOM i 3MilLyBaribHOK KamMepoto), BiflbHO 3aTikaTu
B 3MillyBanbHy Kamepy i He gae po3dnMHy BUTIKATK i3 3MilLyBanbHOI kamepu go Tpybonpoeoay nogadi
BOAMN.

HasBHICTb COHLE3aXUCHUX KO3UPKIB.

3aaBneHun OyaiBensHuii 3D-NpyHTEp MOXe [0OATKOBO MICTUTM  COHLIE3aXMCHI  KO3MPKMW.
TpybonpoBia nogayi po34MHy CTauiOHapHO BCTAHOBIEHO Ha OiYHIM CTOPOHI CTpinu, Wo gae 3mory
3aKpinnTK Hag OiNbLUOK NOro YacTMHOK COHLE3aXUCHI KO3UpKK L-noaidHoi dopmu.

onoBHMI MoAynb ynpasriHHA 3abesnedvye pyx NpuHTEepa NO 3adaHi TpaekTopii i3 3agaHor
LUIBMAOKICTIO.

Moaynb BMpiBHIOBaHHS OCHOBW 3abe3nedye BePTUKANbHICTb KOMOHW (YTPUMYE BiOXMUITEHHS KOMOHU
Big BepTMKani y 6yab-sikoMy HanpsIMKy B 3aaHuX Mexax)

Mogaynb ynpaBniHHs 6eTOHHUM BY3roM (CTaHUie0) 3abe3neyvye aBTOMaTM30BaHWUM i MaHyanbHUn
KOHTPOMb Ta perynioBaHHs napamMeTpiB nogadi cyxoi cymiwi OygiBenbHoi, nogayi Bogu Ta
3amillyBaHHs 1 nogadvi 6GETOHHOI Ta PO34YMHOBOI CyMilli, WO crnpusie cTabinbHOCTi TEXHOMOrYHOro
npotiecy Ta nigBuULLLEHHIO AKocTi 3D-ApyKy

KopucHa mofernb NOSICHIOETLCH KPeCNeHHAMU, ae:

gir. 1 - 3aranbHun Bug 6yaisensHoro 3D-npuHTepa;

Qir. 2 - Bup 36oky 6yaisenbHoro 3D-NpuHTEpa;

gir. 3 - cxema ocHoBwu BygisenbHoro 3D-npuHTEpPa;

Qir. 4 - onopa ocHoBu GyaiBenbHOro 3D-NpuHTEPa;

Qir. 5 - rpadik 3anexHOCTi KPYTHOrO MOMEHTY Bif 4aCTOTU 06epTaHHSA KPOKOBOIO ABUIYHa;

Qoir. 6. - 6nok-cxema nporpamMHo-anapaTHoro komnnekcy 3D-npuHTepa;

Qir. 7 - 6nok-cxema ronoBHOro MoAyns ynpaeniHHS;

gir. 8 - 6nok-cxema mMoayns BUPIBHIOBAHHSA OCHOBUY;

gir. 9 - 6nok-cxema moayns ynpasniHHA GETOHHUM By3I1OM (CTaHLiED).

[Mo3Ha4YeHHs Ha KpecneHHi:

1 - ocHOBa;

2 - onopa ocHoBwY;

3 - HanpsiMHa KOSoHa;

4 - KapeTka By3na nepemillleHHs;

5 - OrOPHO-NOBOPOTHMI NPUCTPIN By3Nna NepemilleHHs;
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6 - OCHOBHa CTpina;

7 - poNoMixkHa CTpina;

8 - By30n eKcTpyaii;

9 - Tpybonposig nogadvi po3yunHy;

10 - obnagHaHHS Ans aBTOMaTU30BaHOrO MPUroTyBaHHSA OyAiBENbHOrO PO3dMHY 3MilLyBanbHOMoO

BY3na;

11 - cinbTpyBanbHMIN BY305 NMHEBMATUYHOI YCTAHOBKW 3MiLLYBaribHOro By3na;
12 - TpyGonpoBig nogayi cyxoi cymilli Big MHEBMOTPAHCMNOPTHOI YCTAHOBKM 3MilLlyBarlbHOro BY3na;
13-noBopoTHa HanpsiMHa, sika nNiaTpMMmye TpybonpoBig nogadi  cyxoi  cymiwi  Big

MHEBMOTPAHCMNOPTHOI YCTAHOBKM 3MilLyBanbHOIO BY3na;

14 - 6ak ong Boam 3MillyBanbHOro By3na;

15 - Hacagka By3na eKkcTpysil;

16 - BepTMKanbHi HAaNPsSIMHI HANPSIMHOT KONOHK 3;

17 - pebpa »OpCTKOCTi HANPSAMHOI KOMOHN 3;

18 - 3yBGyacTa pewika, no aKiv niginMaeTbCsl Ta ONYyCKaeTbCA KapeTka By3na nepemilleHHs;
19 - niHinHWIA akTyaTop;

20 - pagianbHun kabeneyknagay;

21 - COHLEe3axnCHi KO3MpPKY;

22 - pama OCHoBWY;

23 - Kopnyc;

24 - KPOKOBMWI OBUIYH;

25 - eHkopep;

26 - pegykTop;

27 - XOOOBWUI MBUHT;

28 - NoB3yH;

29 - pyxoma nnuTa;

30 - 3aXUCHUI KOXYX;

31 - waposa onopa;

32 - onopHa Tapinka;

33 - enekTpu4HUin pos'em;

34 - nposig;

35 - dhnaHeub;

36 - onopHa rauvka;

37 - nporpamMHo-anapaTHUin KOMMMEKC;

38 - ronoBHUM Moaynb yrnpasniHHA

39 - 6ok npuitoMy Ta nepegadi AaHux;

40 - nponpieTapHuii Moaynb (iHTepnonaTop)\

41 - 6nok 36opy TenemeTpii;

42 - 6nok npMromMy Ta nepenadi JaHUX Kepyr4oi NocrnigoBHOCTI;

43 - 6nok 06pobkun G-koay;

44 - xomyHikaTop 3 BETOHHMM BY3MOM;

45 - KOMyHiKaTop 3 MOAyNeM BUPIBHIOBAHHSA OCHOBU

46 - MmoAynb BUPIBHIOBAHHSA OCHOBM;

47 - KOMYHiKaUinHUN iHTepdenc moaynst BUPiBHIOBAHHSA OCHOBMU;

48 - cucteMa noryBaHHs Ta TenemeTpil Moaynsi BUPIBHIOBAHHSA OCHOBM;

49 - 6r1oK aBTOMaTU4HOIO BUPIBHIOBAHHS;

50 - MaHyanbHe KepyBaHHSA npusogamMu nar,

51 - Mmogynb ynpasBniHHSA 6ETOHHUM BY3MOM (CTaHLUi€);

52 - KoMyHiKaLiiHui iHTepdenc Moayns ynpasriHHA 6ETOHHUM BY31OM (CTaHUI€);
53 - cuctema noryBaHHs Ta TenemMeTpii Moaynsa ynpasniHHSA O€TOHHUM BY3ITOM (CTaHUiE);
54 - 6ok kepyBaHHsI 3aMilLlYBaHHSAM Ta MOAaYe0 pO3UnHY;

55 - 6ok kepyBaHHs1 3aCMiHKOL;

56 - 610K kepyBaHHs Nogayeto Cyxoi CymiLli;

57 - 6Gnok cepBiCHUM KepyBaHHSAAM OMOMiIXKHMMUW BYy3namu;

58 - MmaHyanbHe kepyBaHHs nogadvero Boau;

59 - 6rok aBTOMaTU4YHOrO peryntoBaHHs 06'eMy Boan B GETOHHIN Ta PO34YMHOBIN CyMiLLli
60-WEB-iHTepdenc kepyBaHHA NPUHTEPOM

61 - 6nok noryBaHHsa pobotu 3[-npuHTepa

ByaisenbHuit 3D-NpuHTEp (aMB. dir. 1) MICTUTbL BCTAHOBIIEHY Ha ornopax 2 OCHOBY 1, BepTUKanbHy

HanpsiMHY KOJTOHY 3, BCTAHOBMEHY Ha OCHOBi 1, BY30S1 MepeMillleHHs, CTpiny, BY30ST eKCTpysii 8,
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3MilLyBanbHU BY3051 (OKPEMOIO MO3MLIEID HE NMO3HaYeHO) Ta TpybonpoBia 9 nogadi po3ymHy.

By3on nepewilleHHst po3TalloBaHO Ha HanpsMHIA KOMOHI 3 i MICTUTb KapeTky 4 (sika 3abesnevye
BepTUKanNbHUIA PyX OCHOBHOI YaCTMHM CTPINK BiZHOCHO HanpPAMHOI KONoHu 3 3a AonoMOorow 3yb4acTtoi
penku 18) Ta ONOPHO-NOBOPOTHUI NPUCTPIN 5 (skuin 3abe3nevye obepTaHHA OCHOBHOI YaCcTUHU CTPINu
Y FOPU3OHTanNbHIN MNAOLLUHI).

OcHoBHa cTpina 6 poamilieHa Ha HanpsiMHIA KOMOHI 3 3a AOMOMOroK By3na MnepeMilleHHs, 3
MOXIUBICTIO BEpPTMKanbHOrO pyxy (3a OOMOMOrolo kapetkun 4) Ta 3 MOXNMBICTIO OBepTaHHs Yy
rOPV30OHTarbHIV NIIOLLMHI (32 4ONOMOrol ONOPHO-MOBOPOTHOIO NPUCTPOIO 5).

[onomixxHa cTpina 7 BCTaHOBMEHa Ha BUHECEHOMY KiHLUi OCHOBHOI CTpinM 6 3 MOXIMBICTHO
obepTaHHs y ropM3oHTarnbHil NAOLWWHI 3@ 4ONOMOTOH NiHIMHOro aktyatopa 19.

Ha BinibHOMY KiHLi 4ONOMDKHOT CTpinn 7 po3TalloBaHa Hacagka 15 Byana ekcTpyasii 8.

3miwyBanbHWIA BY30 CNOJflyYeHo 3 Hacagkol 15 Byana ekcTpysii 8 i MicTUTb obnagHaHHA ans
aBTOMAaTU30BaHOIO MpUroTyBaHHA OyaiBenbHoro po3uvmHy 10 Ta MHEBMOTPaHCMOPTHY YCTaHOBKY
(okpemoto nosuuieto He No3HadeHo), PinbTpyBanbHMN By3on 11 AKOT (e cyxa CyMill BigAinseTbCcs Big
CTUCHEHOrO NOBITPs1), cnonyyeHo 3 Tpybonposoaom 12 nogadi cyxoi cymiui. NoBopoTHa HanpsamHa 13
nigTpumye Tpybonposig 12 nogadi cyxoi cymiwi. bak 14 ans Bogm 3millyBanbHOro By3na npusHavyeHo
Ans 3anobiraHHA NOTpanMsHHIO MOBITPS B HaNipHy Marictpans BoAW Npy 3aMiHi kepena nigsegeHHs
BoAM Ta Ang 36epiraHHsa aBapiviHOro 3anacy Boam Anis NpoYUCTKM Tpybonposoay nogadi po3ymnHy 9.

3MilyBanbHUn B30 BCTAHOBMEHO Ha KiHLi OCHOBHOI CTpinu 6, BiNbHOMY Big AOMNOMDKHOI CTpinm
7.

HanpsimHa konoHa 3 BUKOHaHa NPOCTOPOBOIO i MICTUTb YOTUPKW BEPTUKANbHI HanpsMHi 16, No BCi
OOBXMHi cnony4deHi pebpamum xopcTkocTi 17.

PapianbHuin kabeneyknagay 20 3abeanevye npaBuIlbHE MOMOXEHHS KOMYHiKauii npu noBOpPOTI
OCHOBHOI CTpinu 6.

OcHoBa 1 MICTUTb X-MOAIGHY YOTMPUKIHUEBY pamMy 22, Ha KOXHOMY BWHECEHOMY KiHUi SAKOi
BCTaHOBMEHa aBTOMAaTtu3oBaHa ornopa 2, 3 MOXIMBICTIO aBTOMaTUYHOrO BMPIBHIOBAHHA Ha pobouin
NMOBEPXHi.

KoxHa onopa 2 MiCTUTb BCTaHOBMEHWUM B KOPNYCi 23 NiANOMHUI MeXaHi3M, L0 BKIOYae KPOKOBUN
OBUTYH 24, [0 SIKOrO MigKNo4eHo abCconTHMN eHKoaep 25, nnaHeTapHUA peaykTop 26, cnonyyvyeHun 3
KPOKOBUM OBUIYHOM 24, Mpu LbOMY Ban nnaHeTapHOro pegykropa 26 Cnofy4yeHo 3 OAHWMM KiHueMm
XO[OBOrO rBMHTa 27 BMKOHABYOro MeXaHi3amy, KNl TakoXX MICTUTb BCTAHOBJSIEHI HA peaykTopi pyxomy
nnnTy 29 3 noB3yHaMmu 28 Ta OnopHy ranky 36, BCTaHOBMEHY Ha chnaHui 35, AKMin )KOPCTKO 3aKpinneHo
B HWXHIN YacTuHi kopnycy 23. dpyruii KiHeLb X040BOro reuHTa 27 cnony4eHo 3 ONOpHOK0 Tapinkorw 32
3a goromoroto waposoi onopu 31. MNMpocTip Mk ONOPHOK Tapinkor 32 i HAXHLOI YaCTUHOK Kopnycy
23 3akputo rodpoBaHMM 3axucHUM Koxyxom 30. OkpiM UbOro, KPOKOBUW OBUIYH 24 CNonyyYyeHo 3
BCTaHOBMEHUM OKpeMo BJIOKOM KepyBaHHS i 06pobku iHdopMaLlii (Ha KpecneHHi He NokasaHwuin) Yepes
npoBig 34, Nigknio4yeHnn Jo enekTpmMyHoro pos'emy 33.

BukopuctaHa o0coBnuMBICTbL KPOKOBMX [OBWUIYHIB BTpayatv KPYTHUW MOMEHT i3 30inblUeHHAM
WwBKAKOCTI obepTaHHsA. [pu nepeBULLEHHI KPYTHOrO MOMEHTY Mpu 3afaHin WBWMAKOCTI obepTaHHA
KPOKOBWUI OBUrYH NepecTae BUKOHYBATU NoJaBaHi Ha HbOro KPOKW, Lo Biapasy dikcye eHKoAep, SKUn
3aCTOCOBYIOTb 5151 BU3HAYEHHSA MOMOXEHHS Onopu - Lie Tak 3BaHWi "MOMEHT cnpauboByBaHHsA". Ha
dir. 5 HaBeeHo rpacpik 3aneXXHOCTi KPYyTHOrO MOMEHTY KPOKOBOIO ABUryHa Bif, LWBUAKOCTI 06epTaHHsI.

OcHoBa 1 BUKOPUCTOBYETLCSA HACTYMHUM YMHOM.

Pamy 22, Ha KOXXHOMY BMHECEHOMY KiHLi SIKOi BCTaHOBMeHa aBTomaTuM3oBaHa ornopa 2 (To6To,
BCbOr0 YOTUPMW ONOpU), BCTAHOBIOKOTE HA HEPIBHY pobo4y noBepxHto. [Mpy ubomy ofHa 3 nap onop 2
npuiiMae OCHOBHE HaBaHTaXeHHs, a iHWa napa onop 2 HaBaHTa)keHa nuvLle YacTKoBO (ogHa 3 onop 2
MOXe B3arani BUCITU y NOBITpi). 3anyckalTb BCi KPOKOBI ABUrYHW 24 onop 2 Ha LUBMAKOCTI, NpU SAKiA
KPYTHOTO MOMEHTY He AOCTaTHbO ANS MiAAOMY BCIE€I KOHCTPYKLIi, ane AoCTaTHbO ANS PiBHOMIPHOIO
pPO3MOoAiNy HaBaHTaXeHHs MK napamu onop 2.

KpokoBi asuryHu 24 napw onop 2, Wo NPUNMaE OCHOBHE HaBaHTaXEHHs, Bigpasy No4vvMHaloTb
nporyckaTu Kpoku, Lo IKCyTb eHKogepun 25, Ta nofaloTb curHan Ao MIKpOKOHTponepa, i nogada
KPOKiB Ha Lo napy onop 2 npunuHAETLCS.

Mogaya KpokiB Ha po3BaHTaXKeHy napy onop 2 TpMBaE 4O TUX Mip, MOKU KPOKOBI ABUTYHU 24 Ui€i
napy onop 2 TeX He MOYHYTb MpOonyckaTtu KPokW. 3 LbOr0 MOMEHTY MOXHa BBaxaTu, LWO
HaBaHTaXXEHHS Mi>K NapaMmn onop 2 po3nogineHo piBHOMIpPHO.

MoTim 3aincHIoTL ycTaHoBKY 3D-nprHTEepa B ropnsoHTarnbHe NoNoXeHHs Ha MEHLUI LWBUAKOCTI,
npu §Kin MOXNWBO MNIAHATM MPUCTPIN MOBHICTIO. TOYHICTb YCTAHOBKW KOHTPOSMIOKOTb €MEeKTPOHHUM
iHKNMIHOMETPOM (Ha KpecCneHHi He No3Ha4YeHun).

Takox 3D-npuvHTEpP MOXE MICTUTM COHLE3axuUCHi Ko3upku 21, ski BCTaHOBMEHi Hag OGinblioto
YacTuHot TpybonpoBoay nogadi po3ymHy 9.
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3aseneHun 6yaisensHUn 3D-NpUHTEpP NpaLoe HACTYMHUM YNHOM.

[ns 3abesnevyeHHs TpuMBMMIpHOro ApyKy Hacagka 15 Byana ekctpysii 8 mae 3aiicHioBaTU pyx B
LUMMiHOPWYHIA CUCTEMI KoopanHaT.

[na BepTukanbHOro pyxy Hacagku 15 3abesneyyioTb BepTUKanNbHU PyX OCHOBHOI CTpinu 6
B340BX HanpAMHOI KONMOHK 3 3a AOMOMOroL0 KapeTku 4.

Ona pyxy Hacagku 15 pagiycoMm uuniHOPWYHOT cucTtemMu KoopaumHat 3abesnevyioTb NOBOPOT
OZlpa3y OCHOBHOI CTPINU 6 i AONOMIDKHOI CTPINM 7 Y rOpM3OHTanNbHIN MMAOLWMHI HA OOHAKOBUWA KYT B
NPOTUMNEXHOMY HaMNPSIMKY.

Ona pyxy Hacagku 15 no komny 3abe3nevyoTb MOBOPOT Y FOPU3OHTAsbHIA MIOLWMHI OCHOBHOI
CTpinu 6. NoBOPOT OCHOBHOT CTPINN 6 34INCHIOTL 3@ 4ONOMOro OMNOPHO-MOBOPOTHONO NPUCTPOLIO 5,
3aKpinneHoro Ha KapeTui 4 By3na nepeMilleHHs.

EKcTpysito 34iMCHIOTL 3a OOMOMOIOK LUHEKOBOI Mapw, WO BCTaHOBMEeHa Ha obnagHaHHi ans
aBTOMaTU30BaHOro MPUroTyBaHHA OyaiBenbHoro po3uvvHy 10 (Hanpuknag wTykaTypHin ctaHuii PFT-
G4, Knauf, HimeuyumHa), nogaya koI € NMponopLiiHOK LIBMAKOCTI obepTaHHA Bana ABWUryHa, SKui
npuBoaAuTb 1T B Aito. Npu 3ynuHUi ApyKy NS XONOCTOro nepemilleHHs abo TEXHOMOrYHOI naysun Ban
OBUTyHa 3YMNUHAKOTb, @ B NEPETUCKHMI KnanaH nogatTb CTUCHEHE MOBITPs, 3a paxyHOK 4oro B
Tpybonposogi 9 nogadi po3umHy 36epiratoTb poboumin TUCK. [pyK BUKOHYIOTb MOLLAPOBO i3 BUTPUMKOK
KOXHOro wapy 5...10 xBUnuH.

3a paxyHOK BCTaHOBMNEeHHs obnagHaHHSA Ans aBTOMAaTW30BAHOIO MPUroTyBaHHS OyadiBenbHOro
po3unHy 10 3miwyBanbHOro By3fna Ha OMOPHO-MOBOPOTHOMY MPUCTPOI 5 3i CTOPOHM, MPOTUSEXHOI
OCHOBHIl CTpini, 3abe3ne4yeHo MiHiManbHy BiACTaHb TPaHCMOPTYBaHHSA pPo34MHYy No Tpybonposoay 9
nofadi po3ymHy Bif 3MillyBanbHOro By3na oo Hacagkm 15 Byana ekcTpyaii 8.

MporpamHo-anapaTtHun komnnekc 37 3D-npuHTEpa BKMAOYAE rofioBHMIA Moaynb 38 ynpasriHHS,
Moaynb 46 BUpiBHIOBAHHA OCHOBW, Moadynb 51 ynpaBniHHA 6eTOHHMM By3noMm (cTaHuiew), 60 WEB-
iHTepdenc, 6nok 61 norysaHHa poboTn 3D-npuHTepa.

onoBHM Mogynb 38 ynpaBniHHA 3abesnevye pyx npuHTepa No 3agaHin TpaekTopii i3 3agaHolo
LUBUAKICTIO Ta MPUCKOPEHHAM | MIiCTUTb!

- Moaynb ynpaeniHHA 6eToHHMM By3nom (ctaHuiewo) 51 gna  obmiHy gaHumm 3
ernekTpomexaHiyHumun enemeHTamu 3D-npuHTepa

- bnok 46 obmiHy Ta nepefadi gaHux MK ronoBHum mogynem 38 ynpaeniHHS, mogynem 46
BMPiBHIOBaHHSA OCHOBW i Mogyrnem 51 ynpaeniHHs 6€TOHHUM By3rOM (CTaHLi€0), Banigatopom KoMaHz
KepyBaHHs1, 6nokom 60 3060py TenemeTpii (TenemeTpuyHOi iHdopMmaLii), 6nokom 61 npunomy Ta
nepefadvi gaHux Kepywumx nocnigoBHocTen, BebGcepBepom. [Mpu ubomy 6nok 61 npuiomy Ta
nepegadi AaHuX Kepyk4doi NocnigoBHOCTI MICTUTb KOMYHikaTop 44 3 GE€TOHHUM BY3110M, KOMYHiKaTop
45 3 BMpiBHIOBAHHSAM OCHOBM Ta 6510k 06po0kKn 43 KOMaHA KepyBaHHS

Brnok 46 obmiHy Ta nepefadi gaHUMKU NIATPUMYE MOCTIMHUIA 3B'A30K MiXX FOMOBHMM Mogynem 38
ynpasniHHSA, mMogynem 46 BUMPiBHIOBAHHA OCHOBM Ta 3abesnedvye HacTynHi xapaktepuctuku 3D-
npuHTepa:

- MakCcUmMarbHY KiNbKICTb He3anexHnx ocen, AKMMU o4HOYaCHO MOXe KepyBaTu - 5;

- MakcMMarnbHy YacToTy Bugadi imnynbcis kepyBaHHs - 200 kI'u.

- KOHTPOfb MOTOYHOrO MOMOXEHHS NPUHTEpPa MO KOXHIN 3 Oocel - 3a AONOMOrol abComnTHMX
eHkofepiB (MiHiManbHa po3psigHicTb - 17 BiT), iHTepdenc aaHux - RS485;

- MakcumarbHe BiOXUIIEHHSA pearbHOro NOJIoXKEeHHSA NpuHTepa Big 3agaHoro - 0,1 Mm (y 6yab-skin
TouUi NoNsa ApyKy);

- NigTpUMyBaHi IHTEPNONATOPOM TUNWU KiHEMAaTUKKU: ABOCEKUiHa scara, pajianbHa KiHemaTtuka y
NONAPHUX KoopauHaTax;

- TMNWM NIgTPUMYyBaHUX iHTepnonsTtopoMm 38.2 ronoBHoro Grnoka 38 ynpaBniHHA reoMeTpUYHUX
NpuMMITKBIB: NpsiMa niHig 3 Apykom/6e3 ApyKy, Oyru 3a 3 gpykom Ta 6e3, nepemilleHHs 3a BiflbHO
TPAEKTOPIEI Y 3aaHy TOUKY;

- napameTpu MoAyns ynpasefiHHA ©OeToHHUMM By3noM (cTaHuiew) 51, aki  MOXyTb
HanawToBYBaTUCA: LIBUAKICTb  PyXYy, MaKCMMasribHO [JOMyCTMME MNPUCKOPEHHS,  MiHIManbHO
AONYCTUMUI KyT A4S NPOXOMKEHHS 6e3 3ynuHku (OOCTYNHO nuie Ans po3pobHuKiB);

- MakcuMmarnbHy KifbKiCTb OnokiB, OANs SKMX TONoBHUA MOAyMb 38 ynpasriHHA MOXEe BECTU
KOHTpOMb Nepefadi gaHux - moxe 6yTn 36insweHo go 7-10.

Mogynb 46 BMpiBHIOBAHHA OCHOBM MiCTUTb 6510k 50 MaHyanbHOro kepyBaHHA nNpuBogaMu fan Ta
Onok 49 aBTOMATMYHOIO BMPIBHIOBAHHA OCHOBW, cucTeMy 48 noryBaHHa Ta TenemeTpii Ta
KOMYHiKauiiHum 47 iHTepdenc Ta OOMIHIOETLCS AaHUMKU 3 eNekTpoMexaHidyHuMn enemeHTammn 3D-
npuHTEpa.

3a notpebn BWpiBHIOBAHHS OCHOBM 1, AKy BMW3Ha4yae kopucTyBad (onepaTop) nig 4ac
BCTaHOBMeHHs1 3D-npuHTEpa Ha HOBOMY MicCLi ApyKy abo KOpUryBaHHS MiX LMKNamMun gpyky moaynb 46
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BMUPIBHIOBAHHSI OCHOBM, 3abe3neyvye BepTUKasbHICTb KONOHU 3 (YTPUMYE BIiAXWIEHHS] KOMOHW Big
BepTukani y 6yab-sakomy HanpsMKy B 3aaHUX Mexax).

ABTOMaTMYHE BUPIBHIOBAHHS KOMOHM 3 30iACHIOETLCA 3 HACTYMHUMU XapakTepUCTUKaMu:

- MakcumarnbHe BIiOXWNEHHs KOMNoHu 3 Big BepPTUKANbHOrO MOMOXEHHS Micna npoueaypu
BUpiBHIOBaHHS - 0,05°;

- MakCuUMarnbHWUA Yac BUPIBHIOBaHHA KOMOHM 3-15 xB.

Moaynb 40 ynpaBniHHA 6eTOHHMM BY3MOM (CTaHuie) MICTUTL: B6rok 56 KepyBaHHS nogayeto
cyxoi cyMmiwi, 6nok 58 maHyanbHOro KepyBaHHA nMogadyeto Boau, Onok 59 aBTOMaTUYHOrO
peryntoBaHHsi 00'eMy BOAM B OETOHHI Ta pO34MHOBIN cyMmilli, 6nok 55 kepyBaHHs1 3acniHkot, 6ok 54
KepyBaHHS 3aMillyBaHHAM Ta nogadveld po3uduHy, 6ok 57 cepBiCHMM KepyBaHHSIM [AOMOMDKHUMMU
By3namu, cuctemy 53 noryBaHHs Ta TeneMeTpii Mogynsi ynpasriHHS O€TOHHUM BY3IIOM (CTaHLiew) Ta
KOMYHiKauinHui 52 iHTepderic mogynst ynpaeniHHS 6ETOHHMM BY3/10M (CTaHLi€0).

Moagynb 51 ynpaBniHHA OETOHHMM BY3NnoOM (CTaHuielo) 3abesnevye aBTOMATM30BaHWA Ta
MaHyanbHUN KOHTPOMb Ta perynioBaHHA napameTpiB nogadvi cyxoi cymiwi 6yaisenbHOi, BoaW Ta
3aMillyBaHHA W nogadi 6eTOHHOI Ta PO3YMHOBOI CyMilli, WO cnpuse CTabinbHOCTI TEXHOMOrYHOro
npouecy, 3okpema:

- 6ok 58 koHTpontoe NapameTpu nogadi Boau B cymiw y gianasoHi 10-90 %, o BU3Ha4YaeTbCA SK
06'em Boam (M) Ha 1 n cymiui,

- Bnok 56 kepyBaHHSA Nogadeto Cyxol Cymilli akTMBYE Ta AeaKTUBYE OBUIYH nodadi Cyxol cymiwi Ta
OyHKep 3millyBaya BiAnMoBIiAHO A0 3a4aHUX NapameTpiB NpPoLEecy;

- 6nok 59 3abes3nevye AMHaMiuHe KopuryBaHHs 06'eMy nopadi BoAW 3anexHo Bid LUBWMAKOCTI
nogadvi cymilui, Wwo 3abeanevye cTabinbHICTb ii KOHCUCTEHUIT Ta (i3nko-MexaHiYHMX BIacTMBOCTEN,

- 6nok 54 BM3Ha4ae Ta BCTAHOBMOE peXMM poboTn 6eToHHOro Byana: Py4Huii pexum - onepaTtop
BPYYHY HanalwiToBye napameTpu nogadi, ABTOMaTUYHUN pEeXUM - cUCTeMa 3INCHIOE afanTUBHE
peryrnioBaHHs NPOMOPUINHOCTI nogadvi cyxoi cymiwi Ta Bogu Ans 3abesneyeHHss onTuMarnbHOI
KOHCUCTEHLLT,

- brnok 55 3abesneyye aBTOMaTU3OBaHE BIAKPUTTS Ta 3aKPUTTHA 3acniHKM ANS perynioBaHHS
noToky DeTOHHOI cymilli y 6eToHonpoBogj,

- Bbrnok 57 3abesneyye KOHTPOMb MapameTpiB 3amillyBaHHA Ta MoAadi Cymiwi - BUMIPIOETbCA Ta
perynoeTbes WBUAKICTb 0BepTaHHA WHeka nogadi cymiwi B gianasoHi 0-400 06./xB;

- brnok 53 3abesnedye MOHITOPUHI NapamMeTpiB y peanbHOMY 4aci Ta 6e3nepepBHUI KOHTPOSb
KIMIOYOBUX TEXHOMNOTYHUX MapamMeTpiB 3 MOXIUBICTIO OMepaTUBHOrO KOPUryBaHHS, peanisadito
anropuTMiB kanibpyBaHHA nogadi BoAu Ans NigBULLEHHA TOYHOCTI A03yBaHHA Ta 3abesneyeHHs
CTabinbHOCTI AKOCTi BETOHHOI CyMiLLli.

3a ponomoroto WEB-iHTepdpency 60 kopucTyBay OoTpMMYeE akTyarbHi AaHi Npo CTaH npuHTepa
yepe3 KOMyHikauiiHi npotokonn WebSocket abo SignalR, wo 3abesnevyyloTb ABOCTOPOHHIN 0OMIH
AaHyMn B pearnbHOMy 4aci. Kopuctysad mae 3mMory Hapcunatu KoMaHau Ans 3MiHM napameTpis
APYKY, TakuxX K LWBWAKICTb, MPUCKOPEHHS, Nogadvy Cymili Towo, Bukopuctosytoum API-3anutn abo
WebSocket-noBigoMneHHsa Ans MOMeHTanbHOro BNnuBy Ha poboTy npuHTepa.

OTpvmaHi daHi Npo MNOMOXEHHS MpuHTepa (Hanpuknag koopauvHaTu ocen) obpobnsrTbes
CcUCTEeMOI0 i NnepepaloTbcs Ha BebCTOpiHKY, Ae 3a gonomoroto Three.js Bigobpaxaetbcs pyxoma 3D-
Modenb NpuHTEepa, WO Aae KOpUCTyBavy MOXMMBICTb CrocTepirati 3a NpouecoM ApyKy B peanbHOMY
yaci.

Brnok 61 noryBaHHa pobGoTu NpuHTEpa 3abe3nedye BeAeHHS XypHarny, SKUA BKIOYAE 3anuc BCiX
BMKOHaHUX KOMaH, KepyBaHHS AN noJanbLlUoro aHanisy, 3anuc NnoryBaHHs BCIX 3MiH HanawTyBaHb
(wBKMAKiCTb, NPUCKOPEHHA, Nponopuii cyMmii), dikcauilo BaXNUBUX NOAiN, BKNOYaAKYM NMOMUIKA Ta
aBapiiHi cTaHu.

KopucHa mopenb 3abesnevye CyTTEBE 3MEHLLUEHHS Maco-rabapuUTHUX MOKa3HWKIB MPUCTPOLD (Y
CMiBBiAHOWEHHI A0 poboyoi nnoLli), CNpOLWeEeHHsT ekcrnyaTtadii, nNiABULLEHHS eHepreTU4Hol
edeKTUBHOCTI, €KOMOriYHOCTI, MiABMLIEHHSA CTabinbHOCTI PO34MHY, CMPOLUEHHA KOPUIyBaHHS WMOro
KOHCUCTEHLiT, 3MEHLLEHHS KiNbKOCTI BigX04iB, MOXITMBOCTI ONepaTUBHO KepyBaTu NPOLIECOM Ta SAKICTHO
3D-OpyKy 3a paxyHOK aBToMaTu3sadii.

®OPMYJIA KOPUCHOI MOZESI

1. byniBenbHun 3D-npuHTEp, WO MICTUTL OCHOBY, Ha $Kil BCTAHOBMEHa BepTuKanbHa HanpsiMHa
KOMOHa, BY305 MNepeMilleHHs, BCTAHOBMEHWUA Ha HanpsiMHIA KOMOHi, NPUKPINNeHy A0 OMnopHO-
NMOBOPOTHOTO MPUCTPOID BYy3na MepeMilleHHs OCHOBHY CTpifnly, BCTaHOBMEHY 3 MOXIUBICTIO
BEPTUKANBHOIO pyxy Ta 3 MOXIMBICTIO 0BepTaHHA Yy roOpuM3OHTarbHIN NAOLWMHI, JOMOMIKHY CTpiny,
BCTAHOBMEHY Ha BMHECEHOMY KiHLi OCHOBHOI CTpPiNM 3 MOXNUBICTIO oBepTaHHS Yy rOpu3OHTarbHiIN
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NIIOLWMHI, BY30M eKCTPYya3ii, 3aKpinfneHnin Ha BUHECEHOMY KiHLi JOMOMDKHOI CTPIfK i CnonyvyeHnin Yyepes
TpybonpoBia nogayi po3yunHy i3 3MillyBanbHUM BY3NOM, SIKMA BigpIi3HAETbCA TUM, WO HanpsMHa
KonoHa € po3bipHOlo, HanpsAMHa KOMOHa, OCHOBHAa CTpina Ta [OOMNOMiKHA CTpina BUKOHaHI 3
nNpoinNbHUX eneMeHTIB KBaapaTHOro nepepisy, By30s NepeMillleHHs Ans 34iIMCHEHHS BEePTUKanbHOro
PYXy MIiCTUTb KapeTKy, obnagHaHHs Ans NPUroTyBaHHSA PO3YUHY 3MiLLYBaNbHOro By3fna BCTaHOBIEHE
Ha ONOPHO-NOBOPOTHOMY MPUCTPOI 3i CTOPOHM, MPOTUMEXHOI Til, Ha AKIN PO3MillleHa OCHOBHa CTpina,
OCHOBa MICTUTb X-NOAIGHY YOTUPUKIHLEBY pamy, Ha KOXXHOMY BMHECEHOMY KiHLi SIKOI BCTaHOBMEHa
aBToMaTmM3oBaHa onopa, MNpu LbOMY KOXHa Onopa MIiCTUTb BCTAHOBMEHWA B KOPNYCi NiANOMHUIA
MEXaHi3M, L0 MiCTUTb KPOKOBWI OBWIYH, OO SKOTO MiOKIHOYEHO €HKOAEep, CroMy4YyeHui 3 KPOKOBUM
OBUTYHOM pEeAyKTop, Ban $KOro Crofy4eHO 3 OAHMM KiHLEeM XO4OBOrO FBUHT@ BUKOHABYOro
MEXaHi3My, SIKUA TakoX MICTUTb BCTAHOBIMIEHI Ha peayKTopi pyxoMy MAWTY 3 MOB3yHamMu Ta OMOPHY
ramky, BCTaHOBMEHY Ha bnaHui, KM XXOPCTKO 3aKPIiNfIeHO B HWXKHIM YaCTMHI Kopnycy, ApYrun KiHeLlb
XOOOBOrO IBMHTA CMOMly4EHO 3 OMOPHOK Tapifnkok 3a JOMOMOroK LIapOBOi OMopwu, NPOCTIP MiX
OMOPHOI TapIfKOK | HWXKHBOK YaCTMHOK KOPMYCY 3aKpUTO ropOBaHUM 3aXMCHUM KOXYXOM, Npu
LIbOMY KPOKOBWI ABUrYH CMOny4eHo 3 6r10KoM KepyBaHHS i 06pobku iHchopmallii.

2. bypisenbHuii 3D-npuHTEp 3a N. 1, 9KMA BiAPI3HAETbLCA TUM, WO MICTUTb NiHIMHWIA akTyaTop,
BCTAHOBMEHUA OAHUM KiHLEM Ha LUAPHIPHIN OMOPi OCHOBHOI CTPINK, iHWMM KiHLUEM - Ha LUapHIipHIn
onopi AONOMDKHOT CTPInu.

3. bygpiBenbHuin 3D-npuHTEep 3a Oyab-akuM 3 nn. 1-2, (kWA BiAPISHAETbCA TUM, WO MICTUTb
COHLEe3axMCHi KO3MpPKW, BCTAHOBIEHI Hag, TpybonpoBoaoM noAadi po3ynHy.

4. bypisenbHu 3D-npuvHTEp 3a Oyab-AkMMm 3 nn. 1-3, AkMA BiAPI3HAETBCA TUM, LLO MICTUTb
nporpamMHo-anapaTHUn KOMMIEKC 3 FOfIOBHUM MOAYIeM ynpaBmiHHSA, MOOYEM BUPIBHIOBAHHSA OCHOBM
i Mogynem ynpaerniHHa 6eToHHUM By3nom, WEB-iHTepdelic, 6nok norysaHHs po6otu 3D-npuHTepa.
5. bypisenbHuin 3D-npuHTep 3a 6yab-sikum 3 nn. 1-4, 9Knn BiAPIi3HAETLCSA TVUM, LLIO FONOBHUA MOAYIb
ynpaBemiHHA MIiCTUTb NPOMpPIETapHUi  Modynb Ans  OBMiHY AaHuMn 3 enekTpoMeXaHiYHUMM
enemeHtamm 3D-npuHTepa, 6nok 0bmiHy Ta nepegadi gaHWX, BanigaTop KOMaHA4 KepyBaHHS.

6. bypiBenbHuin 3D-npuHTep 3a Oyab-sikum 3 nn. 1-5, gkun BigpisHAETbCA TUM, WO MoAOysb
BMPIBHIOBaAHHS OCHOBW MICTUTb ©OMOK MaHyanbHOro KepyBaHHs MpuBodamMuM nam Ta 6nok
aBTOMaTUYHOIO BMPIBHIOBAHHS OCHOBM

7. bymiBenbHun 3D-npuHTep 3a Oyab-akmum 3 nn. 1-6, AKMA BiAPI3HAETbLCA TUMM, WO MOAYNb
yrnpaeniHHA GETOHHMM BY3JIOM MICTUTb: BJIOK KepyBaHHSA Mofadeto cyxoi cymilli, 6510k MaHyanbHOro
KepyBaHHS nofayeto BoAM, OMOK aBTOMATWYHOrO peryrnioBaHHA o6'eMy BOOM B PO34MHi, Grok
KepyBaHHS 3acniHKOl, ONOK KepyBaHHsi 3aMillyBaHHAM Ta nogayeld po3duHy, OnoK KepyBaHHAM
AOMOMDKHUMW By3riamu.
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