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Pedepar

MarictepchbKy aucepTaliiro BAKOHaHO Ha Temy «JIiHis 111 BUpoOHUIITBA TPYO
3 MOJICPHI3AIII€I0 EKCTPYAEPay.

[TosicHIOBanbHA 3amMuCKa CKIAAA€THCS 13 BCTYIy, 7 PO3/LIIB, BUCHOBKIB Ta
Jo/aTKiB. 3araqbHUN 00°€M 3amucku 123 CTOpIHOK, sika MICTHTH 26 TaOnuih, 39
PHUCYHKIB Ta 6 kpecieHb popMaty Al, 110 AeMOHCTPYIOTh TPYOHY JiHIIO, EKCTPYAEP
Ta TOJIOBHI HOTO BY3JIH.

BaxxnuBicTh JOCHIKEHHS TOSICHIOETHCS TMOTPEOOI0 IMOKPAIICHHS SKOCTI
noJiMepHUX TpyO Ta TMOKpAIIeHHS TPOIeCY EKCTpy3ii uepe3 MOACpHI3alliio
TOJIOBHOTO TE€XHOJIOTIYHOTO YCTaTKOBAHHSI.

MeToro poOOTH € MOSCHEHHS Ta CTBOPEHHS KOHCTPYKTMBHHUX PIIIEHb 13
MOJIepHi3alli ekcTpyepa 63x25 y JiHii 1711 BUTOTOBJIEHHS TPYO 3 MOJIIMEPIB.

OO0’ €eKT AOCHIHPKEHHS - TEXHOJIOTTYHUNA MPOLEC BUPOOHMIITBA MIaCTMACOBUX
TpyO 3a JOTIOMOTOI0 EKCTPY3ii.

[Ipeamer pocnimpkeHHs - ekcTpyaep 63x25 miisg BUTOTOBJICHHS TpyO 3
MOJIEpHI3AIlIEI0 IITHEKY. Y Mpalll BUKOHAHO CXeMy TPyOHOI JIiHii, IPOBEICHO aHai3
KOHCTPYKIIii eKCTpyAepa Ta 3alpONOHOBAHO BUPIMICHHS TSI IIOKPAIIEHHS MTPOIIECY
3MIITyBaHHSI PO3IUIABY MOJIMEpY.

HaykoBo-npakTuyHa Bara TMoOJisAra€ Yy MOXJIMBOCTI  3aCTOCYBaHHS
3aIPOIIOHOBAHOTO OHOBJICHHSI ISl MOJIMIIEHHS CTIMKOCTI poOOTH eKCTpyJepa Ta
raTyHKY TOTOBUX TPYO.

Y nuceprtallii BHKOHAaHO aHalli3 KOHCTPYKIli, MPOBEACHO TMOTPiOHI
PO3paxyHKH IIIHEKa Ta TOPIEIU, a TAKOXK PO3POOJICHO PO3AUIMA 3 OXOPOHHU MpaIll,
MOHTaXKy Ta €KCILTyaTailii yCTaTKyBaHHS ¥ CTapTamn-mpoeKTy.

Kuarwuosi cioBa: EKCTPYIEP, TPYBHA JIIHIA, ITOJIIMEPHI TPYBU,
MOJIEPHI3ZALIA, EKCTPY3IA, IIEHI, IIEBI'.



Abstract

The master’s thesis was completed on the topic “Pipe Production Line with
Extruder Modernization.”
The explanatory report consists of an introduction, seven chapters, conclusions, and
appendices. The total volume of the report is 123 pages and includes 26 tables, 27
figures, and 6 Al-format drawings illustrating the pipe production line, the extruder,
and its main units.

The importance of the study is justified by the need to improve the quality of
polymer pipes and to enhance the extrusion process through the modernization of
the main technological equipment.

The aim of the work is to justify and develop design solutions for the
modernization of the 63x25 extruder in a polymer pipe production line.

The object of the research is the technological process of plastic pipe
production by extrusion.
The subject of the research is the 63x25 extruder for pipe manufacturing with a
modernized screw. The study presents a schematic diagram of the pipe production
line, analyzes the extruder design, and proposes solutions to improve the polymer
melt mixing process.

The scientific and practical significance lies in the possibility of applying the
proposed modernization to enhance the operational stability of the extruder and the
quality grade of the finished pipes.

The thesis includes a design analysis, the necessary calculations of the screw
and torpedo, as well as sections on occupational safety, installation and operation of
the equipment, and a start-up project.

Keywords: EXTRUDER, PIPE PRODUCTION LINE, POLIMER PIPES,
MODERNIZATION, EXTRUSION, LDPE, HDPE.
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Beryn

3aBgaHHSAM Marictepchkoi auceptamii € ‘‘JliHig nms BUpoOHHWITBA TPYO 3

MOJICpHI3aIli€0 eKCTpyaepa’’.

ExcTpy3is - 11e 0JIMH 13 HAUMOIMPEHIIINUX BapiaHTIB 00pOOKH MOJIMEPIB, 1110
BUKOPHUCTOBYETHCS I TMOCTIMHOTO BHUPOOHHUIITBA PI3HUX BUPOOIB pi3HUX (HoOpM,
30kpeMa TpyO, mpodiiiB, MIIBOK Ta 130is1ii kademiB. Crocid exkcTpysii Hamae
MOJKJIUBICTh OTPUMYBATH BHPOOU OJHOPIIHOI CTPYKTYpPH, TOUHHX pPO3MIpIB Ta
CTaJOi AKCTI, 32 PaXyHOK YOro BiH 1 HaOyB JOCUTh HIMPOKOI'O BUKOPHUCTAHHS B
npoMUCIOBOCTI. OCHOBHUM poOOYMM BY3JIOM €KCTpylepa € YepB’sK, SKUN
o0epTarouuch y MaTepiaibHOMy UWJIIHApPI, 3a0e3lneuye TpaHCHOPTYBaHHS,

m1acTU(IKaIlo Ta TOMOTeHI3alliio MoIiMepy.

[TomieTnneHoBl TpyOH, SKI BUTOTOBIISIOTHCS Ha Cy4aCHUX TEXHOJIOTIUHHUX
JHISIX, MAIOTh JIeAK1 IepeBaru rnepej MeTajJeBUMU aHajaoraMmu. J{o Takux HalieKaTh
BHCOKA CTIHKICTh JO KOpO3ii, JOBTOBIYHICTb, YJIAPOCTIUKICTh, CTIUKICTH [0
TIpaBIIYHUX HABaHTaXEHb, a TaKOX HU3bKa TEIJIOMPOBIAHICTb, IO J03BOJISIE
3MCHIITYBAaTH TEIJIOBTPATH y CHCTEMaX BOJOIOCTAaYaHHS Ta omajeHHsA. Maia Bara
KOHCTPYKIIi Ta MPOCTOTa MOHTAXy ICTOTHO PO3LIUPIOIOTH 00JAaCTi 3aCTOCYBaHHS
TpyO 13 TMOJIETUIEHY BHMCOKOTO Ta HHM3bKOIO THCKY - BiJ BHUPOOHHUYHUX

TPYOOTPOBOAIB J0 CIIOKHUBYMX MEPEK.

Metoto poboTu € po3poOka MOAEPHIZ0BAHOI KOHCTPYKIIT YepB’sika
eKCTpyepa 13 yIOCKOHAIICHHSIM 3MIITyBaJIbHOT YaCTUHU 7S 3a0€3MeUYeHHS KpaIioi
AKOCTI BUpPOOy, a TaKOX TMOKpaIIeHHs CTaOUTLHOCTI Tpoiiecy ekcTpysii. s
NEepeBIPKU Ha Mpane31aTHICTh MOJIEN1, OyAyTh MPOBEACHI T€OMETPUYHI, TEIJIOBI Ta
MIIHICHI PO3paxyHKH IITHEKY, TPOBEACHI PO3PAaXyHOK OCHOBHUX EJIEMEHTIB
eKCTpyepa, a TaKOX MIATBEPAUTU Tpare3JaTHICTh MOJIEPHI3aIlii 3a TOTTOMOTOI0
KOMIT FOTEPHUX PO3paxyHKiB. TakoK HEOOX1AHO po3poOUTH IrpadiuHy YaCTUHY, SKa
BKJIFOYATUME 3aralibHAN BUTJIST JIiHIT BKJIFOYAIOYH TPEC, 3araJIbHUIM BUTJIS Tpeca

Ta HOro OCHOBHI BY3JIH.



1 IIpu3HayeHHs TA 00J1aCTh 3aCTOCYBAHHSA YePB’SIYHOT0 eKCTPyAepa

[Ipu3HaueHHsIM 4epB’SIYHOIO EKCTpyAepy € OesnepepBHa 00poOka
TEPMOILJIACTUYHUX TMOJIMEPHUX MaTepialliB NUIAXOM iX TUIaBJICHHS, 3MIITYBaHHSA 1
¢opmyBaHHs B BHpoOuM. OCHOBHHMM 3aBJIaHHSIM €KCTpyZepa € IepepoOka
MOJIIMEPHOI CHUPOBUHHM Y OJHOPIAHMMA, CTaOUTHbHUI 3a TeMIepaTyporo Ta
CTPYKTYpOIO pO3IUIaB, L0 Jali BUKOPUCTOBYETHCA [IJIsl OTPUMAHHS TOTOBUX

BHPOOIB Ta pi3HOI KOH}ITYpaIrii.

OIHOIITHEKOBI Ta ABOIIHEKOBI €KCTPYEPH, B1JIOMI TAKOXK SIK IITHEKOBI MPECH,
CKJIQJIAI0Th TOJIOBHY TPYIy MallliH, SIK1 3aCTOCOBYIOThCS /i1 OOPOOKH MOTIETHIICHY
Ta 1HIIMX TOJIMEPIB METOJA0M BUjaBitoBaHHs. CaMe BOHU rapaHTyIOTh CTaOlIbHE
pO3IUIaBJICHHS, MEPEMIIIEHHS Ta (POpMyBaHHS CHPOBUHU 3aBISKH OOEpPTaHHIO
IIHEKIB y po3irpitomy kopmyci. [Topyd 13 KTaCHYHUMU IIHEKOBUMHU KOHCTPYKIISIMU
y TEBHHUX MpOIecaX BUKOPHUCTOBYIOTh THUCKOBI €KCTpyAeph. Y TaKUX MallmHaX
CTBOPEHHSI TUCKY Ta MEPEMIIICHHS MOJIMEPHOTO PO3ILJIABY BIIOYBAETHCS 3aBIISKH
nposiBy edekry BailicenOepra — HOpPMaJIbHUX HANpPyXEHb Y B’ SI3KOETACTUYHHX
CepeloBUILAX, KOTPl BUHUKAIOTh MiJ 4yac iX nedopmanii. Takuil TUII eKCTpyAepiB
JIOIIJIBHO 3aCTOCOBYBATH TaM Jie¢ TOJIOBHOIO BUMOTOIO € IHTEHCHBHE Ta OJHAKOBE
3MINIYBaHHS CKJIAJHUKIB 0€3 MOTpeOu CTBOPEHHSI CYTTEBOTO TUCKY (POPMYyBaHHS.
Okpemy Trpymy CTaHOBJISTH KOMOIHOBAaHI YEpB’SIYHO-IIUCKOBI cUCTeMHU. BoHu
MOETHYIOTh TIepeBaru 000X THUITB OOJIaJHAHHSA Ta JO3BOJISIOTH €()EKTUBHO
nepepoOIATH MaTepiaiu 3 MiJBUIICHOK €JaCTUYHICTIO Ta HEBEJIUKOIO B’SI3KICTIO,
3a0e3reuyroun TP I[bOMY BHCOKHH pIBEHb TOMOTEHi3allli Ta CTalblIbHOCTI

pO3ILIaBY.

He3Baxkatoum Ha HasSBHICTh PI3HOMAHITHUX KOHCTPYKTHUBHUX PIIlIE€Hb,
HaWOUIBLIOTO0 TMOIIMPEHHS Y MPOMHUCIOBOCTI HaOylIM caMe OJIHOIIHEKOBI
ekcTpynepu. lle 3yMoBIeHE IXHBOIO MPOCTOTOIO, CTAOUIBHICTIO, BIJHOCHO
HEBHCOKOIO I[IHOIO, 0araToQyHKI[IOHAIBHICTIO Ta IIHPOKUM J1alla30HOM

MOTY>KHOCTI, 1[0 MOXE KOJIMBATHCS B KUIBKOX KutorpamiB g0 moHaza 25000 kr



po3miaBy 3a roauHy. Ha Takux amapaTax MOXJiMBa oOpoOKa MPakTHYHO BCIX
BIJOMHX TMOJIMEPHUX MaTepialiB, BKIIOYHO 3 KOMIIO3UIIHHUMH CyMilllaMHy,

MOU(PIKOBAaHUMH TOJIIMEPAMH Ta BTOPUHHOIO CHPOBUHOIO.

Y TUNOBIM TEXHOJIOTTYHIN JIIHIT €KCTPYACPU BUKOHYIOTH (DYHKI[1F0 OCHOBHOT'O
By3na miuactudikamii — caMme B IXHbOMY HWIIHIAP1 BiOYBa€ThCS MEPETBOPEHHS
TBEPJOTO TMOJIMEpy Ha OJHOPIMHWUK Ta KOHTPOJHOBAHO B'SI3KMH PO3ILIAB,

MPUAATHHUN JIJIS1 TIOIAIBIIOr0 JOPMyBaHHS y BUPIO.



2 Onuc KOHCTPYKIIII arperara i OCHOBHUX YACTUH Ta MPUHIAI I il
2.1 Onuc TpyOHOI JdiHil

TpyOna minist (puc. 2.1) mpu3HadeHa 11 HETIEPEPBHOTO BUPOOHUIITBA TPYO
3aJIaHOTO JIIaMeTpy Ta TOBIIMHM CTIHKM 32 PaxyHOK MepepoOKH MOJIIMEPHOT
CUPOBMHU Yy pO3IJIaB Ta MONAIBIIOr0 (QopMyBaHHS ToTOBOi TpyOu. JliHis
byHKITIOHYE y pekuMi Oe3mepepBHOI Mo1aul MaTepialy Ta CHHXPOHHOI B3a€MOJIIi
ycix ii By3miB, 1o 3abe3nedye OTPUMAaHHSA MPOIYKIli BUCOKOI OJHOPITHOCTI Ta

T€OMETPUYHOI TOUHOCTI.
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Puc. 2.1 — Cxema Tpy6OHO1 iHI1i
1 — mHekoBwMit npec; 2 — popmyroda rojioBka; 3 - Kauiopyrouni
MPUCTPIii; 4 — BaHHA OXOJIOJXKEHHSI BAKYyMHa; 5 — MaIllMHa TIroBa; 6 —

MalluHa pi3aHHs; 7— NPUCTPIN MpUUMATEHUN.

["'07OBHUM CKJIAIHUKOM JIIHIT € OJHOIIHEKOBUHN eKCTpyaep 63X25, xoTpuii
BUKOHY€ TMpOLEC pO3IUIABJICHHS Ta TOMOreHizauii mnomieruieny. CHpoBHHA
HAJXOJUTh Y BUTJISIII TPAaHYJI IO 3aBaHTAXYBAJIBHOTO OyYHKEPa, 3BIJIKM MOTPAILISE Yy
HWTHAP eKCTpyiepa. Y IIHEKOBOMY KaHail MOJIETHIIEH MOCTYIIOBO HAarpiBa€ThCs,
PO3M'AKIIYETHCSA Ta TMEPEMINTYETHCS, TICISI YOTO MiJ TUCKOM BHJIABIIIOETHCS Yepe3
dopmyBanbHy ToNiBKY. Came (opMyBaiibHa TOJIBKA 3a]1a€ TTIOYATKOBY T€OMETPIIO
TpyOu, dopmye ii 30BHILIHIA J1aMETp Ta CTBOPIOE MOTPIOHUNA MPOMIKOK MIXK

MaTpPHIIEIO 1 JOPHOM.

Ha Biax0/11 3 roJIOBKH Tapsiya TpyOa noTparuvise y KajniopyBaabHUN MPUCTPIH.

Y HbOoMy TpybOa CTaOLTI3Y€ThCS 3aBASKM BaKYyMHOMY IPHUCMOKTYBAaHHIO O



KaniOpyBaibHOI ONMpPaBKH, IO TapaHTY€ TOYHICTh T'€OMETPUYHUX MapaMeTpiB Ta
PIBHOMIpPHICTh CTIHKH. HacTymHUM KpPOKOM € OXOJIOJKEHHsI y BaHHax, Je TpyOa
IPOXOJUTh 4Yepe3 OJWH YW KIJbKa pe3epByapiB 13 BOAOK. I|HTEHCHUBHE
TEIJIOBIIBEAACHHS Yy Il 30HI MOTPiOHE I 3akpiruieHHs ¢GopMu Tpyow M
30epekeHHs ii pO3MIpPHOI CTIMKOCTI, a TaKOX JJIs YHHUKHEHHS jaedopmariii mpu

MOJAIBIIIOMY TIEPEMIIIICHHI.

[Ticnss oXoJOMKEHHA TpyOa 3aXOIUTIOETHCS TATOBUM MEXaHI3MOM, SIKHMA
3a0e3mneuye ii piBHOMIpHE Ta Oe3nepepBHE MepeMilleHHs 1o Bciit jdiHii. Poborta
TSATOBOI MallIMHU CUHXPOHI3Y€ETHCS 3 MPOAYKTUBHICTIO €KCTPYAEpa, OCKIIbKU caMe
CTaJNICTh LIBUJKOCTI BUTSTYBAHHS BU3HAYA€E OJTHOPIIHICTD CTIHKH TpyOu. Ha Buxomi
3 TATOBOTO OJIOKY TpyOa MOJAETHCS 10 Pi3aIbHOIO MPUCTPOO — aBTOMATU30BaHOI
JUCKOBOI a00 TITbHOTMHHOI CHUCTEMH, IO BHUKOHYE pO3pI3aHHS Ha BIJIPI3KU

MOTPIOHOT JOBXKUHU 0€3 MOIIKOKEHHS KpaiB 1 0€3 3cyBY Moo,

['oToBl BiApi3kM TpyO TOCTYMAOTh HA MNPUAMAIBLHUN MPUCTPI  abo
POJMKOBUIM TpPAaHCIIOPTEp, 3a pPaxXyHOK SKOTO 3AIMCHIOETBCA I1X THMYACOBE
30epiraHHs, Bi3yaJbHUN KOHTPOJb SIKOCTI Ta MoAablIe NaKkyBaHHA. KoxkeH By3011
JiHIT TOETHAHHUN CHCTEMOIO KEpYyBaHHS, IO KOHTPOJIOE TeMIepaTypy 30H
eKCTpyepa, IBUIKICTh 00EpTaHHA YepB’dKa, BaKyyM y KaliOpaTopi, IBHJIKICTh
TATH Ta PEKUM pi3aHHSI. ABTOMATH30BaHA cucTeMa 3a0e3nedyye CTallIbHICTh
TEXHOJIOTIYHOTO TMPOIECy, MIHIMI3y€ BIUIUB JIOACHKOrO (hakTopa Ta J03BOJISE

OMEepaTUBHO pearyBaTy Ha 3MIHM MapaMeTpiB MaTepiaity.

OO6'ennana poboTa ycix MUX BY3IiB, HaJa€ CTaOUIbHE BUPOOHHUIITBO TPYO 3
MOJIIETUJICHY BUCOKOTO Ta HHU3BKOTO THUCKY, IO XapaKTEPH3YIOTHCS BHUCOKOIO
MILHICTIO, JOBIOBIYHICTIO Ta CTIMKICTIO OO 30BHIIIHIX BIUIMBIB. JIiHIA Hajgae
MOXJIUBICTh OTPUMYBATH BHUPOOM 3 BHCOKOI TOYHICTIO, IO BIAMOBIAAIOTH

Cy4YacHUM CTaHJIapTaM SIKOCTI Ta BUMOTaM €KCILTyaTallii.



2.2 Onuc KOHCTPYKIIiI eKcTpyaepa

OpnHoueps’stuamil excTpynep 63X25 (puc. 2.2) € 6a30BOI0 MAIIMHOI IS
nepepoOKH TEPMOIJIACTHYHUX TOJIMEpIB Ta YTBOPEHHIO O€3MEepEepBHOTO MOTOKY
pO3IIaBy, HEOOX1AHOTO ISl BUTOTOBJICHHS TOjdieTHiaeHOBUX TpyO. KoHCTpykiis
eKCcTpyepa € MOAYJIBHOIO, IO  J03BOJSE  3a0€3MEeYUTH  CTaOlIbHICTH
TEXHOJIOT1YHOTO MPOIIECY, 3pYUHICTh 00CIIyTOBYBaHHSI Ta MOXKJIMBICTh MOJIEpHI3aIlli

HOro OKpeMHX BY3IIIB.
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Puc. 2.2 — [IInekoBuii exctpyaep 63X25
1 — mmniHgp excTpyaepa, 2 — pama, 3 — 4epB’sK, 4 — KOXKYyX, 5 —
JiiiKa 3aBaHTaxyBajlbHa, 6 — 3aBaHTAXyBalbHUI OyHKeEp, 7 — PEAyKTOD,
8 — oX0JIOKyBaIbHUN TIPUCTPIid, 9, 10 — IHIyKIIIiHI HATPIBHUKH,

11 — BeHTUAATOP, 12 — €IEKTPOIBUTYH.

OcHOBOIO amapaTypyd € MacHMBHA pama, Ha SKIA 3akKpiljieH] yCi CKJIaJIOBI:
MUATIHAP, PEAYKTOp, TPHUBIJA, OyHKEp, CUCTEMHU HArpiBaHHSA-OXOJO/KEHHS Ta
dbopmyBanbHuii By30s. Taka OyjoBa Haga€ >KOPCTKICTh, TOYHICTH B3aEMHOTO

poO3TallyBaHHs BY3JiB Ta YCYHEHHS XUTaHb MiJ] 4ac poOOTH.



[umiHap ekcTpyjepa BUTOTOBJICHHM 13 MIITHOT CTajdl Ta Ma€ KuUIbka
TEeMITIEpaTypHHUX 30H, OCHAICHUX €JIEKTpPOHATrpiBadaMM Ta JaTYNKaAMH KOHTPOJIIO.
Bin po3paxoBanuii Ha 3Ha4HI PoOOYl HABAHTAXKEHHS i 3a0e3rnedye PiBHOMIpHUN
PO3MOIT Terja Mo BCIA JIOBXKUHI. YCEpeIHrHl CTBOJA PO3MIIIEHO ITHEK 63X25,
KU € OCHOBHIM POOOYHM eJleMeHTOM. Horo oBepXHs Mae cIipanbHe pi3bOIIeHHs
31 3MIHHOIO TJIMOMHOIO K0J100a, 10 JIa€ 3MOTY IOCJIJOBHO BUKOHYBATH MPOIECH
NEepeMIlIeHHs, CTUCKaHHS, PO3IUIABICHHS W TOMOTeHi3alii moiimepy. Y 30HI
3aBaHTAKEHHS KOJI00 € TIMOIINM, IO MOJIETIIYE 3aXOIJICHHS TPaHyJI, TO/1 K Y 30H1
JI03yBaHHSI TJIMOMHA 3MEHIIYEThCS JUJISl MMIJBUILEHHS TUCKY Ta TapaHTyBaHHS

OJIHOPIJTHOCTI PO3ILJIaBY.

[loctauanHs rpaHyn y IWIHAP BIAOYBA€ThCS Yepe3 3aBaHTAKYBaIbHUUI
OyHKep, 00JlaTHAaHUK 3aXHUCHOIO CITKOIO Ta MOKJIMBICTIO MOHTYBAHHS JIOMOMDKHUX
CUCTEM, £K-OT J103aTop, Ccymapka uu 3mimyBad. Kondirypamis OyHkepa

YHCMOKIIHNBIIIOE 3aCTPATaHHA CY6CTaH]_Ii.1‘ Ta I'apaHTy€ cTablIbHE 3aBaHTAXKECHHS.

[ITHEeK mepeMinTy€eThCs eIEKTPOABUTYHOM, CITOTYUYEHUM 13 pETyKTOPOM depe3
MydTy. PemykTop Hagae 3MEHIICHHS 4aCTOTH 00epTaHHS Ta TIepeaady HeoOXiTHOTO
KPYTHOTO MOMEHTY Ha BiCh XpoOaka. MydTa KOMIIEHCYyEe MOKIIMBI HE3HAYH1 3CYBH
MDK BajaMd Ta 3HIDKYE HaBaHTAXCHHS Ha TWiJIHUIMHUKA. EJIEKTpOoaBUTYH
00UpaETHCS TAKUM YMHOM, 100 3a0€3MeunTy CTablapHy poOOTY IIHEKa HaBITh MPU

3HAYHUX OMopax (popmMyBaIbHOI TOJIIBKH.

TemnepaTypHuil peXUM MIATPUMYETHCS CYKYIHICTIO CHUCTEM OOIrpiBY Ta
0Xxo0J10/KeHHSA. HarpiBanbH1 €JIeMEHTH JTaf0Th 3MOTY IIBHIKO JOBECTH IUJIIHJP J10
po0oY0i TemnepaTrypu, a BEHTHIATOPH YM BOJSHE OXOJIOKEHHSI YTPUMYIOTH ii Yy
BU3HAYCHUX MEXax. Taka cucTema rapantye CTaOUIbHICTh MPOIIECY PO3ILIaBICHHS

Ta BUKJIFOYAE TIEPETPIB MOTIMEPY, IO MOXKE CIIPUINHUTH JCTPANAINI0 PEUOBHHHU.

Ha Buxoni 3 nuiiHapa po3raiioBaHa (popMyBalibHa TOJIOBKA, SIKa OKPECITIOE
Mmo4yaTtkoBy ¢opMy MaiOyTHbhOi TpyOu. BoHa MiCTUTH MaTpuIllo, TOpPH Ta

PO3MOIIBYl KaHaIM, 110 CIHPSIMOBYIOTH IOTIK TMOJIMEPY 3amiis 3a0e3nedeHHs



CTaJIOCTi TOBIIMHU CTIHKU Ta 3BEJICHHS BHYTPIIIHIX HanmpykeHb. bysoBa ronoBku
MOK€ 3MIHIOBATUCS 3aJIeKHO BiJ JlamMeTpa TpyOH, HI0 BUTOTOBJSETHCA, a il
BHYTPIIIHI KaHaIM 3po0JieHI Tak, 1mo0 YMOXXJIMBUTH PIBHOMIPHHM PO3MOALI

PO3IUIaBy IO KUJIBLIEBOMY ITPOMIXKKY.

OkpeMa poJsib BiJITpa€ CHUCTEMa KOHTPOJIO Ta aBTOMATH3aIlli, KOTpa
BHOPMOBY€E TEMIIEPATypy 1O 30HAaX, YaCTOTy OOCpTaHHS YepB'sKa, HABAHTAKCHHS
Ha JIBUTYH Ta POOOTY OXOJIOJDKYBAJIBHUX IPUCTPOIB. 3aBISIKH aBTOMAaTH3aIlii
MPOIIECY OIepaTop MOKE IIBUAKO 3MIHIOBATH TEXHOJIOTIYHI TapamMeTpu Ta

3a0e3neuyBaTH CTaauil peKuM (DYHKIIIOHYBaHHS.

Exctpynep 63X25 BUPI3HIETHCS KOMITaKTHICTIO, HAJIE)KHOIO
IIPOJYKTUBHICTIO Ta MOKJIMBICTIO BOYJIOBYBaHHS y Pi3HI KOHGIrypaiii TpyOHHX
niniit. Moro KOHCTPYKIis Jae 3MOTY NMPOBOJAMTH OHOBJIICHHS OKPEMHX BY3IB -
30KpeMa IIHEKa, CUCTEMHU OXOJO/KEHHS ab0 (OpMyBallbHOI TOJIIBKH - IO €
BOXJIMBUM Yy TIPOILIEC] MiBUILCHHS €HEeProe(peKTUBHOCTI, 3MEHIIIEHHS BIJIXOJIIB Ta

30UTbLIEHHS TPUBAJIOCTI €KCIUTyaTalli 00J1aJHAHHS.
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3 TexHiuHa XapaKTepuCTHKA YepPB’IYHOT0 ekcTpyaepa 63X25

1. [TpoayKTUBHICTB - 139xr/rox
2. JliameTp uepB'ska - 63MM
3. BinnomenHs po6040i JOBKUHU YEpB'aKa 10 HOTO A1aMeTpy - 25
4. [IBuaKicTs 0OepTaHHS YEpB'sKA - 60 00/xB
5. Omnip popMyBaJIbHOT TOJTOBKH - 4,16 Mlla
6. XapakTepuCTUKH BUPOOIB:

- 30BHIIIIHIN JllaMeTp TpyoO - 63 MM
- TOBIIIMHA CTIHKU - 6 MM
7. [ToTyXHICTh €NEKTPOABUTYHA - 17 kBt
8. EnexrponocrayaHHs:

- TpudaszHa CiTKa 3MIHOTO CTPYMY ;

- Harpyra - 380/220B
- JacToTa - 50 I
Q. [ToBiTponocTayaHHs:

- CTUCHEHHS TIOBITps 7-9 kiacy 3abpynnenocti 3a 'OCT 17433-80;
THCK - 0,4-0,7MIla

BUTpPaTa 00’ €MHA - 2 M3/ron

10. BopgomocrayaHHs:

- BOJISIHUH THUCK - 0,4-0,5MIIa
- BUTpATa - 4 M3/ron
11.  Poswmipu:

- JIOB)KUHHA - 2925 mm
- BHUCOTA - 1940 mm

11



4 JlitTepaTypHO-IATEeHTHUI OTJISI/

4.1 Oragaa naTeHris

Y miif MaricTepchkiil mpari MOJIEpPHI3Y€ThCS OJHOIITHEKOBUN EKCTPYAEp
63%25, SKUi € BaOXJIUBUM €JIEMEHTOM JIiHI1 JIJi1 BUPOOHUIITBA HAIMMPHUX TPYyO 13
MOJTIETHJIEHY BHCOKOTO Ta HU3BKOTO THUCKY, a TaKOX moJjinporiieny. Exkcrpynep
3abe3reuye HernepepBHE IUIABJICHHS Ta TOMOTEHI3allil0 TPaHyJIbOBAHHUX IOJIIMEPIB,
MIEPETBOPIOIOYHN 1X HA OJHOPITHUN PO3IUIAB, KWW TIiJ] TUCKOM TOAETHCS UYepe3
dbopMyBasbHE COIUIO Il HaJaHHS TPyOi MOTpiOHOI reomeTpii. 3ampornoHOBaHA
MOJICpHI3aIlisl COpSAMOBaHa Ha MIJHECEHHS e(EeKTUBHOCTI IacTUdIKaIli,
MOKPAILEHHS 3MIIIIyBaHHS Ta CTa0LJILHOCTI TEMIIEPATYPHOTO PEXKUMY, IO TapaHTY€

BUIILY SIKICTh KIHIIEBOT IPOJYKIIIi T4 3MEHIIIEHHSI TEXHOJIOTTYHOTO BiI0paKyBaHHS.

Kopucna mozens [21] cTocyeThesi 4epB’sIKIB OJTHOUEPB’ SUHUX EKCTPYAEPIB
JUTsI IepepoOIeHHS TEPMOIUIACTUYHUX NoJIiMepiB. KOHCTPYKIisl BKIIIOYA€E IPYKHUAN
HAaKOHEYHUK, KU MOXe 3A11CHIOBATH 3BOPOTHO-IIOCTYNAIbHUNA PYX Y MOPOKHUHI
Bana (Puc 4.1). HakoHedHHK 3’€IHAHO 31 IITOKOM 1 NOPUIHEM, a MOPOKHUHA MIXK
HUMH 3aMIOBHEHA B’SI3KOI0 PIIMHOIO 3 JPOCEIHHOIO IIai0010, 110 PEryItoe MOTIK
pinuau. Take pileHHs JO3BOJISE TACUTH My IbCallli TUCKY PO3IUIaBy Ta 3abe3nedye
CTaOUIBbHICTB MOJa4l MaTepially, 3aBIIKH YOMY KIHIIEBa NPOAYKIisl Ma€ pPIBHOMIpPHI
reoMeTpuyHi po3mipu. [IpyXHHII €JIeMEHT MOKe TMpaIfoBaTh 3a MOJEIUIIO
MakcBemia abo KenbBina-®oiixta, 3a0e3neuyioud ajanTuBHE AeMIdyBaHHSA

KOJIMBAHb TUCKY.

NN

NN
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Puc. 4.1 - HakoHeYHUK 3 IPY>KUHHUM €JIEMEHTOM

[TaTent [22] onmcye 3MilTyBaidbHY CEKIIIO UepPB’sIKa 3 UepPTyBaHHSIM OYHCHHUX
rpedeniB 1 Oap’epuux pebdep (Puc 4.2). OcoOnuBicTIO € pi3HI KyTH Haxuiy
IBUHTOBHX JIIHIM y IIUX IUISTHKAX: OYMCHI rpeOeHi MaloTh OLIBIINN KYT, a 0ap’epHi
pedpa — MeHIMH. Mk HUMH yTBOPIOIOTHCS KaHAIH, SIK1 3BYXKYIOThCS ITPU BXOA1 Ta
PO3IIUPIOIOTHCA MPH BUXOJ1, CIPHUIIOYM MEPEMIIIyBaHHIO PO3IUIaBY 3a PaxXyHOK
3MIHHM HaNpsIMKY MOTOKY. JloAaTKOBI cHipasbHi 3MIlTyBaJIbHI KaHAJIW, BUPI3aHi i
KyToM 90° 10 OCHOBHUX BUTKIB, CTBOPIOIOTH TypOYITi3allito OTOKY, 1110 3a0e3nedye

Kpally OJHOPIIHICTh MOMIMepy 0€3 3pOCTaHHS TIPaBIIYHOrO ONOpY

e

FEED  ,z 3L3A 10 2D

Puc. 4.2 - 3minryBanbpHa ceKIlisi 4epB’sKa eKCTpyaepa

Bunaxin [23] chnpsMoBaHW Ha TOMINIIEHHS 3MIIIyBaHHS MaTepiany y
4yepB’sKy. Y HOro KOHCTPYKII 3MIIIyBajbHI KaHaJIM YEPrylOTbCS 3 KOHTP-
KaHaJlaMU, K1 YACTKOBO CIIPSIMOBAaH1 y 3BOPOTHOMY HANPSMKY A0 OOEpTaHHS IIIHEKa
(Puc. 4.3). Takuii miaxig A03BOJISIE YACTHHI PO3IUIABY PyXaTHUCh Ha3aa JI0 30HU
moJiadi, 3a0e3neuyoyn 0araTopasoBe NMEPEeMillyBaHHs 1 pO3IUIaBICHHS MaTepiay,
a TakoX pIBHOMIpHE TeMIlepaTypHe Tojie B KaHajaxXx. KoHcTpykiisi moTpebye
MIHIMQJIBHOI MEXaHIYHOI OOpOOKM, IO CIHPOIINYy€E BHUTOTOBJICHHS Ta 3MEHIIYE

CHCProBUTpaTH.
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Puc. 4.3 - Ueps’ sk ekcTpyaepy 31 3MIIIYBAILHAM €JIEMEHTOM
yACpY

Bunaxin [24] crocyeTbes Topriean (po3MoAlUIbHUKA MOTOKY), PO3TAIIOBAHOI
Ha KIiHII ekcTpyaepa. OcoOIMBICTIO KOHCTPYKIN € pyXoMmi JIOMaTi, 10 MOXKYTh
paaiabHO BUCYBATUCh 1 peryiroBatu motTik posiuiaBy (Puc. 4.4). lle mosBoise
ajanTyBaTu poOOTy TOPIEAM Mij pi3HI TUIIKM MaTepiaiiB 0e3 HeOOX1JHOCTI 3aMiHU
Bciei rosoBku. KoxHa jomath B3aeMOI€ 3 TBUHTOBUMH BHUCTYIAaMHu KOPIIYCY,
CTBOPIOIOYM 3MiHHI 3a30pH Ta TypOYJIEHTHICTh MOTOKY, 110 TOKPAILy€ 3MIITyBaHHS
IYMOBHX a00 TOJIMEpPHUX CyMIIIEH Ta MIJBHILYE PIBHOMIPHICTH THCKY Y 30HI

T'OJIOBKH.

Puc. 4.4 - 3minryBanbHa rojoBKa
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VY HactynmHoMy naTeHTi [25] po3risgaeTbes KOMOIHOBaHA T€OMETPIs 1Moj1ayi 3
OaraTopsAHUMH TBUHTOBUMHU KaHanmamu pisHoi riuOunu (Puc. 4.5). Bona
3a0e3rneyye MOKpaIieHe MoJaBaHHs TPaHyIl 1 3SMEHIICHHS 3aCTIHHUX 30H y IIHEKY.
KirouoBoro imeero € moerarHe 3MEHIIEHHS 00’€My KaHaly HpU OJHOYACHOMY
BBEJICHH1 JOJJaTKOBUX O1YHUX MEPEMIIITyBaIbHHUX MPOPI3iB, IO CIPHUsE CTAOLTEHOMY

THUCKY B €KCTPY31HHOMY MpOIIECi .

Puc. 4.5 - UepB’sik 3 TMHAMIYHUMH €JIEMEHTAMU 3MIIITyBaHHS

[latenT [26] mpomoHye 3MilIyBaJbHUM IIHEK 31 CHIpaJbHUMU Ta
MOTIEpEUYHUMHU pedpamMu, PO3TAIIOBAHUMH 1] PI3HUMHU KyTaMH BiTHOCHO Oci. Y 30H1
3MINTyBaHHS YePTyIOTHCS KaHAIHM CTUCKAHHS Ta PO3MIMPEHHS, YTBOPEHI 32 paxyHOK
3MmiHu Bucotu BHUTKa (Puc 4.6). Martepian npoxoauTh Yepe3 cepito PO3PHUBIB 1
MEePETUCKAaHb TMOTOKY, IO 1HTEHCH(IKy€e 3CYBHE MepeMilTyBaHHS 0€3 3HAYHOTO
MIJBUILEHHS TUCKY. Po3poOka npu3HaveHa JJjis MOJIETUIIEHY Ta MOJINPONiiIeHy |

JI03BOJISIE 3MEHIITUTH HEOTHOPIIHICTh KOJIbOPY Ta Teenoa10H1 BKIIOYCHHS.
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Puc. 4.6 - 3MilryBajbHUH IIHEK 31 CIIIPATLHUMU peOpamu.

4.2 O0rpyHTYBaHHA OOpAaHUX MATEHTIB

B pe3ynbTaTi MaTeHTHO-IITEPATYPHOTO OISy 00paHo nateHTu [22] Ta [24]
K1 BIJNOBIAAIOTh MOJIEpHI3allli IMHEeKa (OCHOBHA) Ta TOJIOBKU (JOMOMIXKHA).
OcHoBHA MOJEpHI3aIlid B JAHOMY IPOEKTI OMHUCY€E YAOCKOHAJIEHY 3MIIIyBaJIbHY
CEKIIII0 UepB’gaKa eKCTpyepa.

OcHOBHA 1€ BMHAXOAy TOJSATa€ B TOMY, IO 3MIIIyBaHHS PO3IUIABY
BiIOYBAEThCSI HE Yepe3 JO0JATKOBI BCTaBKH, a 3a PaxyHOK 3MIHEHOI TreoMeTpii
BUTKIB.

VY cepenHiif YaCTHHI ITHEKAa PO3TAIIOBAHO YEPTyBaHHS JUISHOK 3 PI3HUMHU
KyTaMd HaxXWjly TBHHTOBHUX JIHIN: OYMCHI TIpeOeHl 3 OUIbIIMM KYTOM HaXWITy
MEepPEMIIYIOTh PO3IUIaB YIMepea 1 OUMINYIOTh CTIHKM KaHaiy; Oap’epHi peOpa 3

MEHIITUM KyTOM CTBOPIOIOTH MICIIEBI 30HH T1JIBUIIIEHOTO TUCKY ¥ PO3AUIAIOTH MOTIK.

Mix MMM 30HaMU YTBOPIOIOTHCS 3BY>KYBaJIbHI Ta PO3IMIMPIOBAIbHI KaHAIH,
y SKUX TOTIK TOJIMEpPY NPHUCKOPIOETHCS, 3MIHIOE HAMpsiM 1 3a3HA€ 3CYBHUX

nedopmairiii.
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JlonaTkoBi criipaibHi IONepeyH1 KaHaIu, BUKOHAHI1 1]l KyTOM JI0 OCHOBHOT'O
BUTKA, CTBOPIOIOTH TypOymi3alilo MOTOKY, MOKpAIlyloYd TOMOTeHi3alio 0e3

1CTOTHOTO 301JIBIIICHHS OTIOPY

Y  3BUYallHUX IIHEKaX EKCTPYJIEpPIB  CIOCTEPIra€ThCs:  HEMOBHE
nepeMilryBaHHS pO3IUIaBy Ta PIi3HUIS TEMIIEpaTyp IO mepepily; Mmyibcallii TUCKY
nepes; roJIOBKOIO; HEpPIBHOMIpPHA TOBIIMHA CTIHKH TPYyOM uepe3 HEOIHOPIIHICTh
po3riaBy. 3amponoHOBaHA 3MIITyBaJlbHA CEKIlisl Ja€ 3MOTy JIKBiAyBaTH Il
HEJIOJIIKM 3aBMSIKKA OaratopasoBiil 3MiHI HAMpsSMY PyXy pO3IUIaBy, (HOpMyBaHHIO

3CYBHHX 30H Ta BI/IpiBHIOBaHHIO I10JIA HIBHI[KOCTCﬁ y KaHaIl.

Jnst TpyOHOI JIiHII 1€ pIIEHHS € ONTUMalbHUM, OCKUIbKHU: IligBuIy€eThCA
OJIHOPIAHICTh po3miaBy. [lomepeuni 3MimryBajibHI KaHAd 3a0€3MEYYIOTh
PIBHOMIpHE PO3MOJIIJICHHS TEIJIa Ta KOJIbOPY B MOJIMEpPi. 3MEHIIIYIOThCS MyJIbCcallli
TUCKY. UepryBaHHs 3BYKEHUX 1 PO3IIMPEHUX KaHAJIIB Jl€ SK TiapoaeMndep, 1o
3riaapkye mojady Marepiany. He mnorpiOHI 10JaTKOBI PyXOMi YaCTHHHU.
KoncTpykinis mpocTimia, HajiiHiIa Ta CyMiCHA 3 ICHYIOUHMM KOPITyCOM €KCTpyepa.
[Tokpanryerbes sikictb TpyO. PosmiaB crtae Ounblll TOMOT€HHHM, IO 3MEHIIYE

OBAJIBHICTH Ta PI3HUITIO TOBITUHU CTIHKHU.

MogepHizaiis ekctpyaepa 63X25 Ha OCHOBI MarteHTy [22] TEXHOJOT14HO
JOIIJILHOIO Ta €KOHOMIYHO OOIPYHTOBaHOIO. BoHa 103BOJISIE€ CYTTEBO MiABUIIUATH
AKICTh PO3IJIABY Ta CTAOUIBHICTH IPOLIECY EKCTPY3ii 0€3 YCKIaJHEHHS KOHCTPYKIITII.
PekomMeH/10BaHO BIPOBAKYBATHU 3MINIYBAJIbHY CEKLIIO Yy KIHII 30HM IJIABJICHHS

YepB’sika Ta BUKOPUCTOBYBATH 11 /1711 BUPOOHUIITBA TPYO.
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5 Po3paxyHku, fIKi NiATBEPHKYIOTh MNPaUE3IATHICTh Ta HAAIMHICTH

KOHCTPYKIIi 4YepB’AYHOI0 eKCTpPy/Aepa

5.1 Po3paxyHOK reoMeTpU4HUX MapaMeTpiB YepB'siKa

Mera po3paxyHKy: BU3HAYUTH T'€OMETPUYHI TapamMeTpu YepB sKa 3a
METOIUKOI0, [4].

Buxingni gaui: giametp yeps sika D=63MM, moBHa J0BXKHHA 4YepB ska 25D,
MaTepiaiay sKi IepepoOISIFOTHCS — TIOJIIETUIICH BUCOKOT TYCTHHH.

JloBkrHa poOOYOi YACTUHU YEPB sKa:

lpos = 25D = 25-63 = 1575 MM

JIoBKHHA 30HU JO3yBaHHSL:

lhos = (10...17)D = 10-63 = 630 mm

JloBkrHA 30HU 3aBaHTAKEHHS:

Ly = (1,5..3)D =263 =126 MM

Kpox rBuHTOBOI JIiHI{ YepB'saKa:

t=1(07..1)-D=1-63=63MMm

[TupuHa BUTKA :

e=(0,08..0,12)D =0,11-63 =7 MM

3a30p MDKYEPB'SIKOM 1 TIH30I0:

6 =(0,002...0,003)D = 0,003+ 63 = 0,189 Mmm

['mubuHa Hapi3KKU YepB sIKa B 30H1 3aBAHTAKECHHS:

h, =(0,12...0,16)-D = 0,14- 63 = 8,5 MM

['muOuHa Hapi3KKU YepB sIKa B 30H1 103YBAHHS :

’ 4h
h,=05-| D - DZ_Tl(D—hl) =

4-8,5
=05 63— [63%2— (63 —-8,5) | = 6,63 Mm
2,1

JliaMeTp cTep Hs, MiJ] 3aBaHTAKyBaJIbHOI BOPOHKOIO :
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di=D—2-h; =63—2-85=46 MM
JliamMeTp cTepHsl, B 30H1 JO3yBaHHS :

dy=D—2-h,=63—2-6.63=49,74 MM

JloBxxuHa TOpIieN:

Liopn = (0,6 ...0,8)D = 0,7 - 63 = 44,1 MM

JoBxkUHA 30HU CTUCKY NPUHMAETHCS:

ler = Lyos = Lyos — lsas = 1575 — 630 — 126 = 819 MM

JloBxyHA MITIHAPUIHOT YaCTUHY YEPB'sIKa :

Lygn = (2..2,5)D = 2,4+ 63 = 151 MM

JloBxrHa BiZ0OIMHOT YaCTUHH YEpB'sKa :

Lyins = (0,1...0,7)D = 0,6 - 63 = 37.8 MM

3aranbHa JOBXKMHA YEPB’sIKa:

Lar = Lyos + Luun + Luing + Lropn = 1575 + 151 + 37.8 + 44,1 = 1808 MM

Maca uepB’aKka = 40 Kr

[ xh

axt

| DR—

Puc. 5.1 - Cxema uepB’sika

5.2 Po3paxyHOK NPOAYKTHBHOCTI
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@DyHKIIOHYBaHHs YEpB'STYHOIO amapary 3HA4YHOK MIPOI0 BM3HAYA€THCS HE
JWIlle TapaMeTpaMH 4YepB'ska Ta sSBHUIIAMU B HOro kaHailax, a i ¢opmoro,
pO3TallyBaHHIM TOJOBHOI YAaCTHHM YEPB'SYHOrO MeXaHI3My Ta ii mpodiabHUMHU
KOMITOHEHTaMH, PO3PaX0OBYEMO 32 METOAUYKOLO, [4].

Mertonuka po3paxyHKy

Kyt Haxumy siHii Hapi3ku a = arct #

ne D — miametp uepB’sika; t — kpok Hapi3ku BuTKiB: t = 0.8 [ 1.2 D.

m-D-hy (t—e)cos?
2

KoeditieHT npsmoro moToky a =

ne h, — rmbuHa KaHaly B 30HI I03yBaHHS;

e — mupuHa rpedens Butka, e = (0.08 ... 0.12) D.

h3,-(t—e)sing

KoedirieHT 3B0OpOTHOTO MOTOKY ff = e
7103

)

ne |, — moBkKMHA 30HU 103yBaHHS.

n?:D%-83-tgp-sing

)

KoedilieHT MOTOKY BUTOKY Y =
10-e-l03

Jie & — BUCOTA 3a30py M1k YepB’IKOM Ta KOPITYCOM.

KoepitieHT mOTOKY BUTOKY
aKn
K+B+y’

O06’eMHa CeKyHJIHA MTPOTYKTUBHICTh Q =

ne N — 000poTH uepB'aka 3a CeKyHay, K — KOe]illeHT reoMeTpuyHO1 (hopmMu
T'OJIOBKHU.

Barosa npoayktusHicTb M =3600-Q-p-107° [kr/rox]
1. KyT Haxuiy niHii Hapi3Ku:

‘ = t 63 =174
n_D—arcgﬂ_63— ’

ne:t=(0,8-1,2) D =63 mm ;

@ = arct

2. KoedirmienT mpsamoro moToky:
m-D-h, (t—e)cos? m-63-6,6-(63—12)-0,91
. 2 (2 Jeos“p _ (2 ) _ 45337
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ne e = (0,08 —0,12) D = 63mMm 10; hy = 6,6 mm;
3. KoedirienT 3BOPOTHOTO TTOTOKY:

h,’ - (t —e)sing 6,63 (63 —12)-0,598

241, 24- 630 = 0,5885

ﬁ:

4, KoedirieHT MOTOKY BUTOKY:

_m?-D2-§%-tgp-sing m*-63%-0,189%- 0,130,299
V= 10-¢- Ly, - 10-12 - 630

= 0,001238

5. O06’eMHa CeKyH/1a MPOTYKTUBHOCTI:

a-K-n 153371+ 0,3147 - 2,5 VIVE
0= = = 40341 —
K+B+y 03147 +0,5885 + 0,001238 c

6. Barosa nmpo/1yKTHBHICTb:
IM=3600-Q-p-10"2 =3600-40341-0,94-103-107° = 139 kr/rogx
ne p =0,94-10° kr/m3,;

5.3 Po3paxyHoOK rojioBKu

dopmynu, po3poOieHI Ha OCHOBI CHPOIIEHOIO aHAJIITUYHOIO METOIY
OOYHUCIICHHS KOoe]illieHTa reoMeTpUYHOT (POPMHU TOJIOBKH, JO3BOJSIOTH JOCUTH
TOYHO BHM3HAYaTH MapaMeTpu KaHamB NOpocTUXx ¢iryp s TPaKTUYHUX
po3paxyHKiB, [4]. KaHan roioBKky MOIUISEThCS HA KUJIbKA IMOCTITOBHUX JUISHOK 3
MPOCTOI0 TEOMETPI€0, I KOXHOI 3 SKMX OOYHCIIOETHCS KOCQIIieHT
reomeTpuuHoi popmu K B M* a60 MM?, a TOTIM N1JIPaxOBY€EThCS 3arajibHE 3HAUCHHS

JUTSL BC1€1 TOJTOBKHU.

Ksar =

1 1 1
KGR
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Puc. 5.2 - Po3paxyHkoBa cxema eKCTpy31iHO1 TOJI0BKU

Jas pinsaakn 1

Kpyrmaii
IHTIHAPOBHI
W a
[ d 128L
Puc.5.3 - Po3paxyHkoBa cxema eKCTpy31iHOI FOJIOBKH
K= T2 O3 s
171280 1286 M
Jast pijassHKm| 2
Epyrnni
s | @
IiaMeTpoM Ha u 3nLrd ?
o C o 12802+ Dd+d?)
Puc.5.4 - Po3paxyHkoBa cxemMa eKCTpy3i1iHO1 TOJOBKU
3nD3d3 3m- 633403
= 8986 mm3

K == =
27 128L(D2+ Dd + d?) 128-20- (632 + 63 - 40 + 402)
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Jas giassakm 3

Konriugmii
KUTBIIEBHH 3
KOHITHOL
MiTHHOO . .
7(R3S, - R,5))
6L

Puc.5.5 - Po3paxyHkoBa cxeMa eKCTpy31iHO1 TOJOBKU
R1=29.5 mm; Rp=32 Mm; &6; = 56 MM; 6, = 13 MM;
_ (R0, —R;6;)  m(29.5-13 —32-56)

— 3
6 L 5 8 25.7 Mmm

3arapHUHN Koe]iIieHT reoMeTpuIHO1 (hOpMHU:

1
Kaar = 1 1 1 =
O O e

1

1 1 1

61545 T 8986 T 257

= 25,3147 mm3

5.4 Po3paxyHOK nepenajay TUCKY y roJI0BIi

JIns KOXKHOT JIISHKH 3 TTOCTIMHOIO T'€OMETPIEI0 BU3HAYAETHCS IIBUJIKICTD
3CYBY Y, PO3Pax0OBYEMO 32 METOAUKOIO, [4]. ITicis boro 00UUCIIOETHCS B'I3KICTh
WL IpH 3a1aHii Temriepatypi. Ha ocHOBI mornepeHbo BU3HAYEHUX MPOTyKTUBHOCTI
Ta Koe(ilieHTa TeoOMEeTpUYIHOI (DOpMU 3HAXOMUTHCS Tepenas TUCKY. Po3paxyHku

MPOBEICHO 3TiHO [4].

Qi
K’

AP =
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Hi=m-Y; [Ma - c]
aem=2400MNa-c

HMinsinka Nel

Kpyrmui
IHTIHAPOBHIT

320
T

Puc.5.6 - Po3paxyHkoBa cxeMa nepenaay TUCKY B €KCTPY31iHIN TOJIiBIII
K; = 61545 mM®
:32-Q :32-1334142212C_1
m-d3 - 1253 ’
i =m-y;”%3 =2400-2,12793 =29281la - c
Q- 133414-2928

AP, = - = 7120011
177k, 61545 a

V1

Hinsaaka Ne2

Foyrnui

EOmUHEH 2

BEIHKHM Cl:l: m

DIaMETROM Ha u

BXOZL L m 2060

MR 4 4%

Puc.5.7 - Po3paxyHkoBa cxeMa nepenajay TUCKY B eKCTPY31iHiM roiBI

K, = 8986 mm3

_256-Q  256-133414 _ A
(D3 +d3)  m(633+403)
w=m-y;" %3 =2400-4,1"%3 =1122,31Ma - c

o Q13341411223
2= T 8986 - a

1c71

Y2
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HMinsanka Ne3

Kpyrmui
ITHTIHIPOBHIT

1\

L o 2

rd”

Puc.5.8 - PozpaxyHkoBa cxeMa nepemnaay TUCKY B €KCTPY31iHIN TOMIBII

K3 = 3451 mm®
32-Q 32-133414
s = a3 T 903 =1L
w=m-y;-%3=2400-1,9"%3 =17111la - ¢
0-u 133414-1711

AP, = = = 297411
377K 7451 4

9c1

Hinsanka Ned

EpyrIHH

EOoHIUHKHA 2
EETHEHM ~

2560
mD? +d*)

DiaMETROM Ha
EX oI |

Puc.5.9 - Po3paxyHkoBa cxeMa nepenaay TUCKY B €KCTPY31iHIM romiBIi

K4 =47616 mm°

_ 256 (Q _ 256133414 _c
(D3 +d3) mw(11234903)

w=m-y;"%3 =2400-51"%3 =930,31a - c

Q-u 133414-930,3
K, 87616

-1

Va 1c

= 1536 Ila

AP4_=

HMinsinka NeS



Kpyrmuii
IHTIHAPOBHIT

320
e’

Puc.5.10 - Po3paxyHkoBa cxema nepenajy TUCKY B €KCTPY3iiHii rosiBIl
Ks = 80835 mm®
32-Q 32-133414 _
L R T IR
w=m-y;"%3 =2400-0,9679°3 = 23841la - c

. 1334142384
ap, = LM = 1946 Ta

K 160835

HMinsinka Ne6

Komiammi
KUTBLCBHI 3
KOHITHOL

MiTHHOR

22.32 .02
- [Rl + R, :”[52 + 51)2

Puc.5.11 - Po3paxyHkoBa cxema mnepernajy TUCKY B €KCTpY31iHIN ToJiBII

R1=29.5Mm; R2 =32 Mmm;81 = 13 mm; 82 = 56 mm; Ko = 8986 mm®

B 22,32-Q B 22,32 -133414

~ w(Ry+ Ry (8, +6,)% m(29.5 +32)(13 + 56)2
w=m-y;"%3 =2400-1,28793 =21291Ma - ¢

ap Q1334142120
ST K 5286 - a

=1,28¢c7?

Ye

Jinsinka Ne7 (peuniTka)
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Kpyrmui
IHTIHAPOBHIT

320
Td

Puc.5.12 - Po3paxyHkoBa cxema reperajy TUCKY B €KCTPY31iHIN ToJTiBIT
K7=0,321 mm®

32-Q 32-133414 1

T med® w093 170
i =m-y;"%3 =2400-10965,47%°3 =181la - ¢
Q-u 133414-18

=10965,4 ¢!

V7

AP, = =0,79-10°Ia
7T K 0,321
HMinsinka Ne8
Koriammi
KUTBLCBHI 3
KOHITHOL
miTHOR0

22.32 .0
I [Rl + R, )'['52 + 51)2

Puc.5.13 - Po3paxyHkoBa cxema mnepernajy TUCKY B €KCTpY31iHIN ToJiBII

R1=77,5wvm; R2 =127,5 Mm;61 = 13 mm; 62 =5 mm; K5 =393 mm®

- 22,32 Q - 22,32 - 1341 4t
Ve = TR, + R (8, + 6,2 m(775+175)(13+5)2 ~°
w=m-y;-%3=240-14,3"%3=601Ila * c
Q-u 1341-60
AP, = = = 2021511
8=k 39 a
Jinsinka 9
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Kiapuesuii

Y
®)

L 2R 5,580
TR+ Ryl Ry - Fq)g

cRea
t.——.
AR

Puc.5.14 - Po3paxyHkoBa cxeMa nepernajay TUCKY B eKCTpy31iHIN TOMiBII

R1=75wmm; R2 =80 mm; K7 = 16,8 MmM®

B 22,32 Q _22,32-133414

"~ mw(Ry + R, (R, +Ry))? m(80+ 75)(80 — 75)>2

w=m-y;"%%3% =2400-61,2793 =2801la - c

Q- w  133414-280
K, 16,8

=61,2 ¢!

Yo

AP, = =0,99-10° [Ta

3azanvhuii nepenad mucky 6 20108yi

AP =5 AP; = 71200 + 152100 + 256750 + 2021,5 + 0.99- 10> + 0,79 - 10°
+ 1946 + 1536 + 2974= 4159706 [1a = 4,16 MIla

5.5 Po3paxyHOK NOTY:KHOCTI ABUT'YHA €KCTPYAEPY

Metoauka BUKOHaHHS 3aBAaHHA, [4].

1. IToTy>kHOCTI, ClIO’KMBaHa y TBUHTOBOMY KaHAJII:

nZ-D2—4-t2+ n%- D>
T2 t2 + 112 - D2

| =

3+_0p). Jetp. 2 AP
Ny = T 1013 4 22201075 [xBr]

B’s3kicTh BU3BHAYAETHCS 32 MIBUJIKICTIO 3CYBY:
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m?-D%-n

 60-h, VA2 D2 +2-¢2

12

2. Po3paxyHOK MOTY>KHOCTI, CIO’KMBAHOT Y 3a30p1 MK IpeOHEM 1 KOPITYyCOM:

N, = 3-D3 e ly05 g N2
2 366t

10~ 13[xBr]

. _m*:D*'n
3= "%0-5

3. Po3paxyHOK MOTY>KHOCTI, CLIO’KUBAHOI y 30H1 JT03yBaHHS:
Nyos = N; + N,
4. Po3paxyHOK NOTYHOCTI, CITIOKMBAHOT YE€PB’ IKOM:
N, = 1,5N,,,
5. TloTy»XHICTh JBUTYHA:

KK/I mpuBony npuitmaemo n = 0,7...0,8

1. Po3paxyHOK MOTY>KHOCTI, CHO’KUBAHOI Y TBUHTOBOMY KaHAJIi:

I_nz-D2—4-t2+ w? - D> _n2-632—4-632+ m?-63°
a 2 t2+m2-D2 2 632 + 2632
= 229403 mm?

B’s13kicTh BU3HAYA€ETHCS 32 MBUAKICTIO 3CYBY:
. n?-D?-n m?-632%-150
Vi = = = 68,05
60-h, - Vn2-D2+2-t2 606,63 -Vm2-632+ 2632
p =m-y~ %53 =2206-68,05"%°3 =218 1a"c
m3(t—e) Ly, 1 py - n? a-AP-n
N, = A 1084+ ———105=
! 136t 7%
m3(63 —12) - 630229403 - 218 - 602 _43 . 153371-4,16-60
= 10713 + 107> =
13663 6

= 2,75 kBTt

2. Po3paxyHOK NOTYKHOCTI, CITIOKMBAHOT Y 3a30p1 MI>K TPeOHEM 1 KOPITYCOM:
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nz-DZ-n_n2-632-60
60-56  60-0,189
Py =m-y 93 =2206-261,67%3=341a-c

Vs = = 261,6

N :n3-D3-e-lA03-u1-n210_13:n3-633-12-630-34-602 s
2 36-6t 36-0,189 - 63
= 59 kBT

3. Po3paxyHOK NOTYHOCTI, CIIOKHBAHOI y 30H1 JO3yBaHHS:
Npos = Ny + N, = 2,75+ 5,9 = 8,65 kBT
4. Po3paxyHOK MOTY>KHOCTI, CIIO’KMBAHO1 UE€PB’ IKOM:
N, ~ 1,5N,;,, = 1,5-8,65 = 12,9 kBt
5. TloTyXHICTh JBUTYHA:

KK/I mpuBony npuitmaemo n = 0,8

5.6 Po3paxyHoK 4yepB’sika HA MiLIHICTh

P3paxyHok npoBoauMmo 3a, [4].

Martepian: 40X; ot = 785 MIla; D=63 mmM; Pmax =22 Mlla;

Nnag =17 xBt; do=30 mwm;

1. Po3paxoByemMO KpyTHUN MOMEHT:

30-N 30-17000
kp — =

= = 2705.6 H -
p—, =60 705.6 H - M

Hle n = 60 06/xB, - MBUAKCTh OOCPTaHHS YEPB’SIKA;

2. OcboBe 3yCcuIs:
p = E M oy = 22700 17 56) = 29735 ki
oc — D g (p - 0,63 g ) - K

3. PosmoauieHe HaBaHTaXEHHS B1J BJIACHOI Baru:
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981G 9,81-40

- =249,2H M
! Lpos 1.575 ,
e G = 40 kr - Maca 4epB’sKa.
3
-‘-_‘ : M
S ABEEREINIEARBEELE AL
L & e — -7 ‘
v | - ‘ / PR
"-‘;J -—1
8 5730
‘ ,,4‘ ,,‘,,,,1,,,‘,7,,,,,7577},7 L\ B ‘4 1= odepmabe rornesmy (H/!
f77/5
‘ ‘\ T 1.1 — 220HAAHUL HOMENM (M)
29937
‘. \- ‘ | ‘ ‘ ‘ | - ocsobe sycuans IH/

Puc. 5.15 - Po3paxyHkoBa cxema 4epB’siKa Ta €IMIOpY HANPYKEHb

baunMo mo HaliHeOe3neuHImui nepepi3 mo omnopi B, Tam e XBOCTOBUK

IIEPEXO/IUTh Y TBUHTOBY HaBUBKY. TOMy paxyemo Tam:

4, MaxkcuMalabHUN 3rHHal0YNil MOMEHT B1J BJIACHOI Barw:
1 , 1 5

Mo = Eq “lhos” = 5249 -1.575 = 3088.3 H ™
5. OcbOBUI MOMEHT OTIOPY:

m-d?-(1—a*) m-0,04%-(1-0,75% s

W, = 32 = 32 =507-10"m™m
— %o _ 003 _ :

Hea = 2 00d 0,75;
6. CruckHe HanpyKEHHS:
P, M.y _ 29735 3088

= 115069410 ITa = 115,07 MIla

Ocr =

F W,  0,000549 * 5,07 - 1075
ne F — nmoma Hebe3neuHoro nepepizy:

F_n-d12(1 2)_n-0,042
"4 “TTy

(1—0,752) = 5,49 - 10™* m?
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7. JloTUYHE HANIPY>KEHHS:

My, 3088
W, — 3,13-10-¢

T = = 78658140 Ila = 78,65 MIla

ne Wp — nossipHuil MOMEHT OOy
_n-df-(l—a“) _n-0,043-(1—0,754)
P 16 a 16

8. ExBiBasieHTH1 HaNpy>KeHHS 32 TPETHOIO TEOPIEIO MIITHOCTI:

=3,14-10"° m3

Oos =/ Ocp? + 4+ 72 = /115,072 + 4 - 78,652 = 195 MIla

9. KoedirieHT 3amacy moBUHEH MEPEBUIITYBATH JIONTyCTUME 3HAUCHHS:
Ot
n= > [n]
O-eKB
450 .
n=-—w = ,
195

Martepian yepB’sika ctanb 40X i gxoi ot = 450 MITa.

YMOBa MIITHOCTI BUKOHYETHCS.
5.7 Po3paxyHoOK 4epB’sika HA CTIHKICTH

OCKIUTBKY IITHEK MOYKE BUTPUMATH 3rHHATBHIN MOMEHT HaBaHTa)KyBaHHSI BiJl
3aIMKJICHOT 1 BIACHOT Baru, MOTPiOHO MEPEBIPUTH MOTO BUTPUBAIIICTD, [4].

Paxyemo koedilieHT MIIIHICHOTO 3aIacy y 4yac HaBaHTaXEHHS HUKIIYHOTO:

B o_q B 490
~(kyp)d o, +Ws 0, 2,64:61+021-0

ng = 3,004

ne 0-1=0,5- g, =0,5-980 =490 MIla - nonyctrumMe Hanpy>KeHHS I1]] 4ac
LUKIIYHOTO HaBaHTaKECHHS,;
0a-aMIUTITy/ia 3MIHIOBAaHHS HAIlPY>K€Hb, Y IIbOMY BUIIAJIKy BOHU 3MIHIOIOTHCS B1J
+0Max [0 - oMax, JIe oMax - HalOUIbII HAMIPY>KEHHS B 1 3TUHAIEHOTO

MOMEHTY

M, 3088
Imax = Ty T = 5071075 a

0. = 0 - cepeniHe HaNPYKEHHS LUKy, OCKUTBKH [IUKJT CHMETPUYHUMA;
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¥,=0,21;
(ko)a - edexTuBHUE KoeillieHT KOHIEHTpaIii HampyXeHb, SIKUH MOXKHA

3HAUTH

ks 18— 264,

3a popmynoro (kg)d = "= = 70 =

ne ks =1,8 ... 2- koedilieHT KOHIIEHTpAIIll HANIPY>KEHb; 3 — KOeDIIIEHT, TKUMA
BpaxoBye sKIiCTh MoBepxHi nertani; € = 0,59 - koedilieHT, SKU BpaxoBye po3Mip
nepepizy Jeraji 1 00MpaeThCs B 3aJIEKHOCTI B AiaMeTpa 3 TaOullb.

Bci yMoBHU po3paxyHKy 4epB’sKa Ha BUTPUBATICTh BUKOHYIOTHCS.
5.8 TemioBuii po3paxyHoK

Merta: BU3HAUUTH  KUIBKICTh  TeIUIa, $KYy HEOOXIJHO  MiJABECTH

eJICKTpOHArpiBayamMu, po3paxoByeEMO 3a METOJIMKOIO, [4].

Buxingai gaxi:

[ToTy>kHICTb, BCTAHOBJICHA €JIEKTPOBUTYHOM N =17000 Bt
[IpolyKTUBHICTH MO MOMIETHIIEHY GMm = 139 xr/ron
[TouaTtkoBa Temmeparypa maTepiary Tp=20°C
Kinnesa Temneparypa matepiairy Tk =180 °C
TemnepaTypa MoBepxH1 KOXKyXa Trox =45 °C
TemmnepaTypa noBiTps Tp=20°C
[upuHa TenI000MIHHOI MOBEPXHI1 B=0,3wm
JloBxkuHa TemI000MIHHOT TOBEPXHI L=15wm
K.K.JI. npuBoxay npeca nl =0,75
K.K.JI. enextpoaBuryHa. n2=20,9

TennoBuii OanaHc npeca:

Qv+ Qn1=Gum- Cy- (T = Tr) + Qo + Quayp,
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e Qn - TOTYXKHICTh, IO BUAUIIETBCA B PE3yJbTaTi AMCUMNAII MEXaHIYHOI
eneprii, BT:

Qv=N-n1-n2-nz3=17-10%-0,75-0,9 - 0,75 = 8606 BT = 8,6 KBT

ne N — MOTY>KHICTh BCTAHOBJICHOTO €JICKTPOJIBUTYHa, BT;

N1 — K.K.JI. TPUBOIY MaIlTUHU;

N2 — K.K.JI. €JICKTPOJIBUTYHA,;

N3 — K.K.J. IEPETBOPCHHS MexaHiuHoi eHeprii B Temioy (0,75-0,8);

QN1 —  KUTBKICTH  TEIUIOTH, IO MIABOJUTHCA 10  KOpIyca
CJICKTpOHATPIBHUKAMHU,
BrT;

Gm — MacoBa IPOAYKTUBHICTH EKCTpyAepa, KI/c;
Cm — mnmMTOMa MacoBa TEIUIOEMHICTH IOJIMEpY,
JIx/(xr K); tx — Temneparypa, 10 siIkoi HOTpiOHO HAarpiBaTu
noimep, °C;
t; — Temmeparypa, 3 sIKOIO MoJIIMEP HAJXOIUTh B eKcTpyaep, °C;
Qo — KUTBKICTB TETUIOTH, 1110 BiIBOAUTHCS BOIOI0, SIKA OXOJIOKYE YEePB’ SIK:
Qo-Gs-(CB-t=0,127 - 4183 - 10 = 5312,4 BT, pe GB —
BUTpaTa BOAM, Kr/c;
CB — nutoma temnoemMHicTs Boau npu 20°C, (4183 Ix/(xr K));
AtB — mepemaa TeMmmepaTyp BOJM MK BXOJOM Ta BHUXOAOM, JJis
MOTIEPETHHOTO PO3PAXYHKY MpuiiMaeThbest piBHUM 5—10 °C.
Butpara Boau mnpuiiMaeTbcsi TaKUM YHWHOM, OO 11 IIBHUIKICTH B
OXOJIO/PKYBAJIbHOMY KaHau v He nepepuiryBana 0,1-0,8 m/c. Toxi i MmoxHa

BU3HA4YNUTH 3 piBHHHHH

Ge-f-v-p=2,543-10"-0,5-1000=0,127 kr/c, pe f —nnowa
nepepizy 0XoNo4KyBaNbHOIO KaHany, M2 ;

f=m-1r2=3,14-0,009% = 2,543 - 10™* m*

p — ryctuHa Boau, 1000 kr/m3

Qerp— BTPATH TEIUIOTH B HABKOJIMIIHE CEPEIOBUILIE
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%prp = %K * CBumnp
ne Qx - BTpaTH Teria B 0TOYYI0UEe CEPEIOBHILE KOHBEKIIIEIO:
QK: (047 F- (TKO)I(_ TH),
ne F - teruiooOMiHHA OBEPXHS Ipeca:
F=B-L=0,31.5=0,45Mm?
Trox — TEMIIEpATypa MOBEPXHI KOXKyXxa MamuHu, °C;
T, — TemMnepaTypa HaBKOJMIIHBOTO MOBITPA, °C;
Qi — KOeIIIEHT TETJIOBIIIaul BiJl KOXKyXa eKCTpy/iepa B HABKOJIUIIIHE

CepeOBUIIE KOHBEKIIIEIO:

Nu — kputepiiit HyccenbTa,

Ay — KoedilieHT TennonpoBiAHOCTI 3a BU3Ha4YanbHOI Temnepatypu, B1/(m-K)

(A= 2,72);
D — niameTp KoxKyXa, M.

3HA4YEHHs1 BU3HAYAIIBHOI TEMIIEPATYpHU:

. Teon + T 45 + 20
P 2 2

Kpurepiit Hyccenbra:

= 32,5C

Nu = C- (G- B)",

ne Gr- kpurepiii ['pacroda:

B-D3-g-AT 3,273-1073-0,25°-9,81" 25
V2 B 16,48 - 10-6

G, = = 3,114 - 108, 1e

g — IPUCKOPEHHS BUIBHOTO MajiiHHS, 9,8 M2 /c;
B — koediLieHT 06’eMHOro poswmpeHHs (= 3,273 -1073);

Pr — xputepiit [Ipangis nositps (Pr = 0,7),
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vV — Koe(IIieHT KIHEeMaTHU4HOi B’S3KOCTI TMOBITPS 3a BHU3HAYaJIbHOI

Temreparypu, m%/c (v = 16,48 - 10° m?/c);

JoOyTtox GrPr :
GrPr=3,114-10°-0,7=2,18 - 10°
3nadenns mapameTpiB C 1 n 00MpaeThCs 3aICKHO BiJ [lalla30Hy 3HAYCHB

n00ytky GrPr: C =0,54; n=0,25.

Kpurepiit Hyccenbra:
Nu=0,54- (2,18 - 10°°%% = 20,75

KoedimieHT TemmoBiadi Bii CTIHKH KOPITYCY B OTOUYIOU€ CEPEIOBHIIIE:

Nu-14, 2075272

D 0.25 = 225,76

a, =

BTparu Teruia B 0TOUYI0YEe CEPENOBUILE KOHBEKIIIEHO:
QK: a]( ° F * (T](())K_ T]'[) = 225,76 * 0,45 ° (45 - 20) = 2540 BT

Brtpatu Tenia B 0Touyrou€e cepeioBUILE BUTPOMIHIOBAaHHSIM:

4

=s67-e7- () (Tz)“_
Quinp = 5,67+ € 100 100) |~

=5,67-0,6-0,45 (306'54 293" =223B
- R rue 100) (100) — o9 BT

ne € = 0,6 - cremap YOPHOTH MaTepialia KOXKyXa,
T1=306,5°C - abcosoTHa TeMIlepaTypa KOxyxa,
T2 =293°C - abcomoTHA TeMIiepaTypa OTOUyIOUOTO CEPEIOBHUIIA.

Brpatu Tennia B oTouyroue cepeioBHUILE:

Qerp= Qx + Quunp= 2540 + 22,3 =2562,3 Bt
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Kimpkicte Terumotu Qni, SKy TOTPIOHO MMABECTH 10 MAaIIWHU

eJIEKTPOHATPIBHUKAMHU:

Qn1=(Gum- Oyt (Tk = T)+Qo+ Qurp) — Qn =
=(0,173 - 1470 (45 - 20) - 5312,4 + 2562,3) - 8606 =
= 11913,6 [k = 11,9/ = 12K

Jns HopMaabHOT BUPOOITKM JaHO1 KUIBKOCTI Teria Tpeba BCTaHOBUTU 4

HarpiBayviB MOTYXHICTIO 3 KBT.
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6 CneuianbHi po3aia

6.1 MoHTa:X i ekcILIyaTallisi eKCTPyaepy

cZx£9 daphduwixz

A

13
5 3 //_
¢ 9 /./ 7 // /,1

i ——\ J o
Y / st ol 12

[ 3

> ‘] ¥ Ll A 3 S

_____
\\
]
.
|

v ONlIM | ¥ ¥ i
ORI T I aan

| Ekcmpydep 63x2

7 ;S pp—
A GDBOL QoG A4




S 3
S|&|  [MlosHaveHHs HaumeHyBarHs | | reurinka
S
¢
S HokymeHmauis
&
CknadassHe kpecneHHs
CknadaseHi 0GuHuyi
% 1 Yunindp ekcmpydepa | 1
§ 2 Pama 1
S .
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S
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S
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MHe. Negybn.| Mignucipata B3am. iHB.N2 IHB. N2 ay6n. Mignucipata
OnepauiitHa kapTa
CNCapHO-CKNaganbHux pobit
Ne NS Ne %
uexa| Yy4act | onep HaMMEHYBaH HA onepauil ObnagHaHHA
MOHTaX YepB'AYHOro npeca
© . TexHonoriy- TS
% HWiA K-ty '
@ 3M ICT I'IepeXO,U,y MpuctocyeaHHs IHCTpyMeHT XB.
o & pexum
= c
1. | 3acTponHTH i MiTHATH MACTABKY SKCTpyaepa. HaxuBuTH GyHIaMeHTaTbHI 60TH | IIacraskm | 111 Kpan migftonmmii 18
Ha MACTABKY 1 OYCTHTH MiJCTABKY 3a MicieM. [IOBTOPUTH L0 ONEpaLio 3 Oymzaventams| |, By
% =T
Hi OoaTH
IICTABKOIO PEAyKTOpA Ta MiICTABKOK SIEKTPOIBHIYHA Tpoc a=20
2. | CTponHTH CTLT 33 MOHTAXKHI1 [IET/I1 1 OITYCTHTH [IICTABKY. BCTaBHTH OOITH B etin 1 Kpan migioymmit T aifkoBHi KT0q 16
OTBOpPH CTBO7IA 1 HAKUBHTH 1X. CTPOIHTH peIyKTOp 3a MOHTAKHI IETIi 1 OITyCTHTH PexykTop 1 Q=31 $=20
HA CTL71, BCTABHTH OOIITH B OTBOPH KOPITyCY PEAyKTOpA 1 CTOY 1 HA’KMBHTH iX. Boar 12
3. |CTpONHTH CTLT 3a MOHTaHI IIeT/I i OIyCTHTH HA MiACTaBKy. BeraBuTn 60mTH B crin 1 Kpan migfoMamit T aifKOBHI K109 16
OTBOpH CT0/1a 1 HAKHBHTH. CTPONHTH E€TEKTPOXBHIYH JATKAMH i OMYCTHTHTH HA | emexrpogenryn| 1 Q=31 $=20
CTLI, BICTABHTH OOJTH B OTBOPH JIaIl ABHIYHA 1 HAKHTBHTH iX. Boar 14
4 |CTponuTu eKCTpyAep 3a MOHTaXHi MeTAi i onycTuTu niacraeky. Bctasutv 6ontu B excIpyIED 1 Kpan migiomsnit TaffkoBHH K109 8
IOTBOpPU EKCTpyAepa i HaXXUBUTH iX. Boar 14 Q=631 S=2
Tpoc a=20
Po3pobus TNucr
[Mepesip.
KepiBHWK nuct
i3M | Jiuct | Nogokym nignuc Aata iav | JIncT | Nogokym Mignuc | Aata|3aTsepaus
WHB. Noay6n.| MignucipaTta Bzam. iHB.N2 IHB. N2 ay6n. nignuciparta
OnepaliiHa KapTa
CNaCapHO-CKNaaanbHux pooit
NO Ne Ne v
wexa| yuacr | onep HalimeHyBaHHS onepauii ObnagHaHHS
MoHTax yepB’ayHOro npeca
© - TexHonoriy To
=} -HUN K-cTb 4
g 3MICT ne pexoay MpucrocysanHs HCTpYMEHT | XB.
o & pexum
- =
5. | CTponuTH ronoBKy TPYOHY 9aIKaMH i IPHEJHATH J0 eKCTPyAepa 1 omoBKa 1 Kpan minftommmit 8
TpyOHa Q=31
6. |3aTArHYTH QyHIaMEHTaTbHI GOITH MiciIA 3aTBEPAIHHA OSTOHY 15
7. [3’emHaT Bal eIEKTPOABHIYHA 1 BHXITHHH Bal peayKTOpa My(TOI0. Mydra 1 30
BuxigHui KiHeUp peIyKIOpa 3'€IHATH 3 EKIPYAEpOM
8. |3aTAHYTH OOITH i CTOMOPHTH iX KOHTPraiKaMH R eaasanss 20
$=20
9. |IIepeBipHTH IUIABHICTH OOSPTAHHA BATiB OBOPOTOM BPYUHY My TH 5
Po3pobus Nuer
lNepesip.
KepiBHMK Nncr
izm | Amcr | Negokym Nignuc fata iam | uct | Negokym Nignuc | Aata|3aTBepave

42



BHHDGAMOWE DWaX )

43

(xema smauybarHs

y 3
1222/222/8/73
lepdjsasjey

-
7] N 1YY/ ) 2] ) T 2 N e
aung N ooy Yong N 91 |V 847 WoEG




Taoauusa

3MallyBaHHS
Ne KinpkicTh : :
/1 3marnryBaHHI TOUOK 3ma3ka Metox IepiomuanicT
Mics SMAIeHHS 3MalllyBaHHsS  |b 3MallyBaHHS

1 | IligmunHuK 2 YC-3(T) | Tpeba 3amiHy
potopa I'OCT | 3anoBHUTH MacTuia
€JIEKTPOJBUTYHA 1033-51 | mopoxHeuy IPOBOJIUTH
IIPUBOLY HiAIIUIHAKA Ha | micis
YepB’SIYHOTO 2/3  macTuioM, | IpOMHUBKHU
npeca micis 1 pa3 Ha | NIAIIMITHUKIB

TpU MICSIITi | OJTMH pa3 B 6-8

JoJlaBaTU B | MicCHIIB

KOXHY

nopoxxHuHy 70 T

MacTuia

2 | Penykrop 5 Comipon | Iligmmnauku [lepmmii  pa3

MTa |penykropa micis
MACTHJIO | 3MAIYIOThCS MICSIYHOT
IHIYCTpl | uepes npec- | eKCIuTyaTarii,
anpHe 30, | MACTHIIKH, a|motiMm 1 pa3 B
I'OCT |3ybuacti kozeca | 6 MicsIIiB
20799-75 | - 3aJTUBKOIO

MacTuja B

MOPOKHUHY

peaykTopa

4yepe3 OIJIsIIOBe

BIKHO.

3 | By3on omipHoro 3 Mactuio | [Togaua [Tepumii  pa3

M IIAITHAKA TAII-15 | mactuina 1o | micas

I'OCT | 3MamryBanux MICSTYHOT

23652-79 | By3miB eKcIUTyaTarfii
3MIMUCHIOETBCS | MOTIM 1 pa3 B
yepe3 cucremy | 4 micii
MIPUMYCOBOTO
3MalllyBaHHI 3
BUKOPHCTaHHSM
Hacoca TUITY
12C76-HM.

4 | [liamunHuKHA 2 YC-2(T) | IHicns ITepeBipka 1
€JIEKTPOJABUTYHIB I'OCT | ounienHs pa3 Ha 6
BEHTHIISITOPIB 1033-51 | migmmnaAKa MICSILIIB,

3QIATH B |3amina 1 pa3
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creriaJibHAN
OTBIp Ha
MacTuiia

2/3

Ha 12 MicsAIiB
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6.2 Po3po0xa crapram npoexkry

6.2.1 Onuc ixei mpoaykKry

Mertoto craprar npoekTy € (OpMyBaHHS Ta 3alPOBAIKEHHS ABTOHOMHOI CUCTEMH
JIPOHIB [IJI1 aBTOMATHU30BAaHOTO 3BapIOBaHHA M OOCIyroByBaHHS TpPyOONpPOBOJIIB 13
MOJIIMEPY, 110 AaCTh 3MOTY BUKOHYBATH PEMOHT 1 3BEJCHHS TPYyOONPOBIAHUX CUCTEM Y
HEOE3MEUYHNX Ta BAXKKOJOCTYITHUX MICIAX 0€3 3aTydeHHsI MOTYKHOT TEXHIKH Ta 3HAYHUX
KOIITIB.

Bupi6 crapran-mpoekTy chOKycOBaHUN Ha 3aT0BOJICHHS MOTPEO IMiANMPUEMCTB
XKUTJIOBO-KOMYHAJIBHOTO CEKTOpPY, OYIIBEIIbHUX Ta IPOMHUCIOBHX CTPYKTYp, SKI
eKCIUTyaTyloTb a00 MOHTYIOTh IMOJIIETWJIEHOBI  TpyOONmpoBOAM. 3aCTOCYBaHHS
aBTOMATU30BaHUX JPOHIB JIO3BOJSIE€ MIABUIIMTA IIBUJAKICTH BHUKOHAHHS POOIT,
rapaHTyBaTu CTaOUIbHY AKICTh 3BAPHOTO CTUKY Ta 3MEHIIUTHU 3arpO3H JJIsi IEPCOHAITY.

Komepuianizamist npoekty mnependadyae HaJaHHS IOCIYyT 3 aBTOMAaTHU30BaHOTO
3BapIOBaHHs Ta BIAHOBJIEHHS TPYOONPOBOIIB, a TAaKOX IOCTABKY CIEIiali30BaHUX
JIPOHIB 1]l TIeBHI BUMOTH KJieHTa. OCHOBHHMM NMPUOYTOK IJIAHYEThCS OTPUMYBATH 3a
pPaxyHOK BUKOHAHHSI MOHTa)KHO-BIJHOBIIIOBAJILHUX POOIT, CEPBICHOTO OOCIYTrOBYBaHHS
Ta yKJIaJaHHs JIOBFOTPUBAIIMX YTOJl 3 KOMYHAJIbHUMU Ta IPOMHUCIOBUMHU YCTAHOBAMH.

Crapran-po3poOka Mae TMOTEHIaJl 3pOCTAaHHS  3aBISKU  PO3LIMPEHHIO
MO>KJIMBOCTEN APOHIB, MPUCTOCYBAHHIO CUCTEMH i pI3HI JAlaMeTpU KOMYHIKAIH Ta
3'€THAHHIO 3 CYYaCHUMH TEXHOJIOTIIMU HEPYIHIBHOTO TECTYBaHHS SIKOCTI 3’ €JHAHHS.

['onoBHa KOHIENIs, UUISIXM BIPOBA)KCHHS Ta MepeBaru i CHOXXKHBaya

3a3HaueHi y Tabnui 6.2.1.

Tabmuus 6.2.1 - Onwuc inei npoexTy

3micT imei Hanpsimoxk 3actocyBanug | Buronu st kopuctyBaua
CrtBOpeHHs Ta | MoHTax TpyOOIpOBO/IiB CxopoueHHs Jacy
BOJONIOCTaYaHHS MOHTaXYy Ta CTalOlIbHa
BITPOBAIKCHHSI : ,
AKICTh 3BapHUX 3’ €/IHAHb
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aBTOHOMHOI cuctemu | PeMoHT 1 00cityroByBaHHs | 3MEHIIEHHS ITPOCTOIB

: Mepex KKIT TpyOONPOBO/IB Ta BUTPAT
JPOHIB TUTS
Ha PEMOHT
aBTOMATHU30BaHOTO _ _ — _
[Tpomuciosi [TigBuIeHHS HATIITHOCTI
3BaproBaHHA Ta PEMOHTY | rpybonpoBoau Ta JIOBFOBIYHOCTI TPYOHUX
3’€ITHaHb

TPpyOOIPOBOIIB 3 MOJIIMEPY

byniBenbHi Ta mpomuciosi | [ligBuinenns 6e3nexku
00’ eKTH parii ImepcoHamy

Tpy6onpooau 3 [IEBT Ta | CymicHICTS 13 cepiiHUMU
[TEHT TIOJTICTHJICHOBUMU
TpyOamu

O

PipeDrone
WeldTech

Puc.6.2.1 - JloroTum craprar npoexTy

Ha3Ba kommnanii - ‘PipeDrone WeldTech’. Amnaniz WHMOBIpHUX TEXHIKO-
€KOHOMIYHHX TIepeBar 3aJyMy MOPIBHSHO 3 TIPOIO3UIIISIMU CYTIPOTUBHUKIB Ta MICTHUTh:

- BU3HAYCHHS MEPEIIKYy TEXHIKO-€KOHOMIYHHMX BJIACTUBOCTEH Ta O3HAK 171€T;

- BU3HAYECHHS MOMNEPEIHbOr0 KOJIa CYNEPHUKIB Ta 30MpaHHS BIIOMOCTEH

1010 TTOKa3HUKIB €KOHOMIUHOI €()eKTHUBHOCTI JJIs 3alyMy BJIACHOTO MPOEKTY Ta

MPOEKTIB-KOHKYPEHTIB 3T1/IHO 3 OKPECICHUM BHUILIE MEPEIIKOM;

- 3A1UCHIOETHCS TTOPIBHSJIBHUM aHalli3 MOKA3HUKIB: JJISI BJIACHOI KOHIICTIi

BU3HAYAIOTHCS MOKA3HUKH, IO MAIOTh a) Tipiii 3HadeHHs (W, ciadki); 6) momioHi

(N, HeliTpanbH1) 3HAYEHHS; B) JiMII 3Ha4eHHs (S, cuiibH1) (Tabmn. 6.2.2).
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Tabnuis 6.2.2 - BusHaueHHs clTa0KUX Ta CHJIBHUX, HEUTPAJIbHUX 1]1€1 MPOEKTY

XapakTepucTruka
11el

[ToTeHwiliHi KOHKYPEHTH

Mii
MIPOEKT

Konkypent
1

‘McElroy
Manufactu
ring’

KonkypeHt
2

‘RITMO
S.p.A°

Konkypent
3
‘Georg
Fischer’

W

N

S

MOoO1JIbHICTB
3BAPIOBAIIBHO1
cucTeMH (Bara
npuiIagy, Kr)

20

180

140

220

MOoXIHBICTD
pobotn y
Ba)KKOJIOCTYITHHUX
Mictsax(%
JIOCTYITHOCTI)

90-95

40-50

50-60

45-55

PiBeHn
aBTOMaTHU3aIll
porecy
3BaproBaHHsA, %

85-90

65

70

80

be3neka miist
00CITyTOBYHOYOTO
nepcoHany (Min
KIJIBKICTh
onepartopis Ha 1
poboTy)

SIkicTh Ta
CTaOlJIbHICTD
3BapHOTO IIIBa
(MakcuManbH1
BIIXHJICHHS 110
TeMIiepaTypi
+00)

IBuaKiCTh
BUKOHAHHS
PEMOHTHUX pOOIT,
XB

20-30

20-30

18-25

15-20

BiacyTHicTh y
noTped1 BaxKii
TeXHIKU(MIHIMAJIb
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Ha KIJIbKICTh
Ba)KKOI TEXHIKH
JUISI BUKOHAHHS
poboTH)

EneproedextuBHi
CTb Iporecy, KBt

0.8-1.2 3-5

2-4

4-6 -

Buxosuu 3 pe3ynbTariB TabJININ, MOYKHA 3pOOMTH BUCHOBOK, 1110 CHJIBHI CTOPOHU

MPOEKTY: MOOIbHICTh 3BaPIOBATIBHOI CHCTEMHU, MOKJIHUBICTH POOOTH Y BaXKKOJOCTYITHUX

MICIISIX, €HEeProeeKTUBHICTh MPOIECY, BIACYTHICTh y MOTpedi Bakkoi TexHiku. [lo

HEUTpaJbHUX: SKICTh Ta CTaOUIBHICTH 3BAPHOTrO IIBY, PIBEHb aBTOMATH3allii MPOIIECY,

Oe3neka 00CIyroByrouoro nepconany. Jlo ciabkux: MIBUAKICTh BUKOHAHHS PEMOHTHUX

pOOIT.

6.2.2 TexHOJOTIYHMI AYIUT MPOCKTY

[IpoexT 6azyeThcst Ha 00’ €IHAHI TEXHOJIOT1H 3BapIOBaHHS MOJTIMEPHUX MaTepialliB,

O€3MJIOTHUX JITAJIBHUX anapariB, CHCTEM aBTOMATUYHOIO KEPYBaHHS Ta CEHCOPHOIO

KOHTPOJIIO. BaCTOC}/BaHH}I 3ragaHux TEXHOJIOT1H Ha€ 3MOry 3a0€e3IeYNTH BUKOHAHHS

3BaprOBAJILHUX OIEpalliil y BaXKKOJIOCTYITHUX 30HAaX 13 MIHIMAJIBHOIO YYaCTIO JIFOAUHH.

Ne | Ilinb npoekty TexHoorti ii HasBHicTh JoctynHicTh
peanizari TEXHOJIOT1H TEXHOJIOT1T

1 | ABromaruzoBane | TexHosoris Texnomnorii HoctymHi yepe3
3BapIOBAHHS CTHUKOBOTO Ta HasBHI Ta cepiiiHe
MOJIIETUJICHOBUX | EKCTPY31HHOTO HIMPOKO 3BapIOBAJIbHE
TpyO 3BapIOBAHHS 3aCTOCOBYIOThCS | OOJaqHAHHS

MOJIIMEPIB y IPOMHUCIIOBOCTI

2 | Bukopucrtanus besninorHi Texnonorii JocTtynHi Ha
ABTOHOMHHX JiTaNbHI anapaty | HasiBHI, aKTUBHO | pUHKY
JIPOHIB st 3 CHCTEMaMU BUKOPHUCTOBYIOTH | O€3MUIOTHUX
MOHTaXy crabim3anii cs B CUCTEM
TpyOOTIPOBO/IiB MIPOMHUCIIOBOCTI

3 | ABTOMaTH4HE Cucremu Texnonorii YacTkoBO

Tabnmuusg 6.2.3 - TexHoJIOT14HA 171851 TPOEKTY
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MO3UIIOHYBaHHS | MAIMHHOTO 30Dy | HasIBHI, JOCTYIIHI,
JpOHA BIIHOCHO | Ta J1a3€pHOTro noTpeOy1oTh MO>KJIMBE
TpyOH MTO3MITIOHYBAaHHS | aganTaltii JOOTPaIfOBaHHS
4 | KoHTpOab Cencopu Texnomnorii JlocTymHi Ta
napaMmeTpiB TEeMIIepaTypH, HasBHI CepiliHO
3BapIOBaHHS THUCKY Ta BUPOOJIIOTHCS
[IBUIKOCTI
moaaui
Marepiany
5 | ABTOHOMHE [Iporpamue HasBHi, JlocTymHi,
KEPYBaHHS 3a0€3MeUeHHS MOTPEeOYIOTh MOTPeOYIOTh
MPOLIECOM KEpyBaHHs Ta 1HTerparii pOrpamMHoi
3BapIOBAHHS ANTOPUTMH ajanTarii
aBTOMaTH3aIll

BukopucTtoByroun naHi HasBHI y TaOJMIl, MOKHA CKa3aTH, IO 1Aes crapTam-

npoekty PipeDrone WeldTech € TtexHomoriuno mokiauBor. KimrodoBi TexHOJOTIT,

NOTPIOHI JJI1 BTUIEHHS IIPOEKTY, BXKE € Ta BUKOPUCTOBYIOTHCS Y CHOPIIHEHUX cepax.

Boagnouac, i NpakTHYHOTO BOPOBA/DKEHHS MPOEKTY IMOTpiOHA 1HTErpaumis Ta

IMPUCTOCYBAHHA OKPCMHX TEXHIYHUX piHIGHB, 30KpE€Ma CHCTCM BH3HAUCHHA MiCHH Ta

POrpamMHOro 3a0e3MeYeHHs yIPABIIHHS MPOLECOM 3BAPIOBAHHS.

6.2.3 AHaJi3 pUHKOBHX MOKJIMBOCTEl 3allyCKY CTAPTAN-TIPOEKTY

Crapran-npoeKT cpsMOBaHHi Ha cdepy OymiBHUIITBA, EKCILTyaTallli Ta PEMOHTY

TpyOONPOBO/IIB, KA BUPI3HAETHCA BUCOKOIO 3HOIICHICTIO MEPEX, 3pOCTAHHSAM BUMOT J10

Oe3reku podIT Ta MOTPeOOoI0 y CKOPOUCHHI BUTPAT HA aBapiIHO-PEMOHTHI 3aXO0/TH.

Tabmuusg 6.2.4 - IlonepeaHi XapakTEepUCTUKHU PUHKY MOTEHI[IHHUX MPOEKTIB

Ne [Toka3Huku cTany puHKY (HaliMEHyBaHHSI) XapakTepUCTHUKA

1 | KigpKicTh rOJIOBHHMX I'PaBIIIB O] 3

2 | 3arasibHU 00CST MPOJIAXK, TPH/YM.OJT 100000

3 | AuHamika pUuHKY 3poctae

4 | HasiBHICTh OOMEXEHB JIJIs1 BXOTY Perynsropni

5 | CenudivHi BUMOTH JIO CTaHIapTH3AIlli Ta ISO 12176, ACTY 12201
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cepTudikarii

6 | Cepenns HOpMa peHTA0EIBLHOCTI 25%

[Ticast moyaTKy HOBHOMACIITAOHUX BOEHHUX I B YKpaiHi, CyTTEBO 3pOCIH LIHU
Ha CGHEPropecypcH Ta JIOTICTHKY, IO 3Ji¢ BIUIMHYJO Ha COOIBapTICTh MOJIMEPHUX
BUpOOIB. BogHoYac, BUpOOHMKH MYCHJIM NMPUCTOCYBATHUCS 10 HOBUX OOCTaBUH 4Yepes
ONTHUMI3alliF0 BUPOOHUYIUX MPOIIECIB Ta 301IBIIICHHS €(h)eKTUBHOCTI BYKUTKY PECypCiB.

OHUM 13 TOJIOBHUX HAIIPSMKIB MOJIEpHI3allii BUPOOHHUIITBA CTAJIO 3aIIPOBAHKEHHS
aBTOMAaTHU30BaHUX TEXHOJIOTIHM, 30KpeMa CHUCTEM aBTOMAaTHYHOI'O Ta POOOTHU30BAHOIO
3BapIOBaHHS MOJIMEpHUX TpyO. BuKOpUCTaHHS TakuX pIilIEHb JO3BOJISIE 3MEHILUTH
BIUIUB JIIOJICBKOTO YWHHHWKA, MIABUIIATA CTAOUIBHICTh SIKOCTI 3BapHHUX 3'€HaHb,
CKOPOTHTH BTpATH MaTepialy Ta 3HM3UTH eHeproButparu. [lapanenpHo migmpueMcTBa
BCE YACTIIIE 3aCTOCOBYIOTH O10MOJIMEPU Ta BTOPUHHY CHPOBHHY, IO BIJIMOBIJIAE
CYyYaCHUM €KOJIOTTYHUM BUMOTaM.

3MiHU BapTOCTI CHPOBUHU PA30M 13 )KOPCTKOI KOHKYPEHLIEI0 MK BITYM3HIHUMUA
W 3aKOpJIOHHUMHU BUPOOHUKAMHU CHPHSUIM BIAHOCHIM ctalumizaiii pusHky. [Ipu npomy
CErMEHT BUCOKOTEXHOJIOTIYHOI Ta MPEMIAIbHOI MPOIYKLIi, 30KpemMa TpyOOIpOBIIHUX
CHCTEM 3 aBTOMaTU30BAaHUM 3BapPIOBAHHSAM, 3aJUINAE€THCS MEHIII YyTIUBUM /10 KOJMBAaHb
IiH. 3a3Ha4yeHl TEeHJEHIIT MiATBEP/HKYIOTh HASBHICTh CYTTEBOTO MOTEHIIAY PO3BUTKY
PUHKY TOJIMEPHOI MNpoAyKIlii B VYKpaiHi 3a yMOBHM aKTHUBHOTO BIIPOBAKEHHS
aBTOMAaTHU3allli Ta HOBATOPCHKUX BUPOOHUYIMX METO/IB.

Jlami MU OKPECIIOEMO MOKJIUBI BEPCTBH CIIOKMBAYIB, IXHI 03HAKH Ta CKIIATAEMO
NPUOJIM3HUI Mepesik MoTped A0 ToBapy Uil KO>KHOI BepcTBHU (Tadiuus 6.2.5).

Tabmuus 6.2.5 - XapakTepucTruka MOTEHIIMHUX KIIIEHTIB MPOCKTY

Ne [ToTpeba 1o HinboBa aynurtopis | BinMiHHOCTI y Bumoru
dbopmye pHHOK (ITbOB1 CETMEHTH MTOBETIHIT CITO’KMBAYIB JI0
PHUHKY) pI3HUX TOBapy
MOTCHITIMHUX
IIBOBUX TPYII
KITIEHTIB
1 | 3HmKeHHs MiHA 1 KomynanpHi BupoO6uunrBo | SkicTh
Oe3reKu nmpu MITPUEMCTBA, POy KITIT 3BapIOBAHHS,
MOHTaXI1 Ta OyniBenbH1 3T1THO YCIM T ABUIIEHHSA
PEMOHTI KOMIIaHii, aBapiifHi | HOpMaM Ta Oe3reku nmpu
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TpyOONPOBOTY CITY>KO0H, CTaHJIapTIB. poboTi,
MIPOMHUCJIOBI BIIITOBIIHICTH
MITPUEMCTBA BHUMOTaM 1
CTaHaapTaM,
aBTOMAaTH3allis

3 Tabmumi 6.2.5 MOXHaA CKa3aTd, L0 CTApTaIl-MPOEKTYy PE3OHHO HAMPAaBIATU
Hacamrepe]] Ha pUHOK KOMYyHAJIbHUX, Oy/IIBETbHUX Ta MPOMHUCIOBHX IiAMPHUEMCTB, SIKi
BUKOPHCTOBYIOTH MEpPEXi TpyOOIPOBOAIB Ta PEryJspHO NPOBOASTh MOHTaXKHI U
aBapiMHO-peMOHTHI pobOotu. I Bpajoro BUXOMYy Ha Iied PUHOK TMOTPIOHO
chOKyCyBaTHUCSI Ha BIPOBAHPKCHHI aBTOMATH30BAaHMX Ta OC3MEUYHUX TEXHOJOTIH
3BApIOBAHHSI, TapaHTYBaHHI BIAMNOBIIHOCTI MOCIYI'M YMHHUM CTaHJApTaM, a TaKOX Ha

CTBOPEHHI CEPBICHUX MTPOIO3HUIIIH Ta TPUBATMX KOHTPAKTIB, IO JaJyTh 3MOTY 3MEHIITUTH

BUTPATH KJIEHTIB Ta NOCWINTU €(DEKTUBHICTH 00OCITyTOBYBAaHHS TPyOOIPOBO/IIB.

PO3I‘J’IHI[EII-OLII/I PHHKOBC IIOJIC. MU CKJIaJa€MO Ta6J'II/II_[i LII/IHHI/II(iB, Io CIIPHUAIOTH

BIIPOBAPKCHHIO MPOEKTY Ha PUHOK, Ta YNHHHKIB, K1 HOr0 CTPUMYIOTh (Tabnuii 6.2.6,

6.2.7).
Tabmuis 6.2.6 - dakropu 3arpo3u
No dakropu 3MICT 3arpo3u Mo>kJMBI peakiiii KoMnaHii
1 | Bucoka BapTicTh O6mexenns nonuty Ha | [loeTtanHe BIpoBamKEeHHS
TEXHOJIOT1i IOYaTKOBOMY €Tari
2 | PerynsaropHi CknaziHiCTh Po6ora 3a crannapramu
OOMEKEHHS ceprudikarii
3 | KoncepBatusHicts | HemoBipa 10 HOBUX [linoTHI mpoekTn
KJIIEHTIB TEXHOJIOT 11
4 | HectaOu1bHICTh ITepeboi 3 Bukopucranus
€HEePreTUYHO1 €JIEKTPOINOCTAYaHHIM, | aBTOHOMHUX JIKEpell
CUCTEMU YCKIJIQAHEHHS KUBJICHHS,
BUKOHAHHS pOOIT eHeproe()eKTUBHUX PIlLIEHb
5 |[IIpomecu Hedimut ABTOMAaTH3AIIIS MPOIIECIB,
MoO1TI3a11i KBaT1(p1IKOBAHUX CKOPOYEHHS OTpeOu B
MEPCOHAIY TEXHIYHUX KaJIpiB 00CITyrOByIOYOMY
mepcoHali
6 |Ilo3uuionyBanusi | OOMexxeHHs I0CTyIy A0 | Bukopucranus
aBToMaTu3arii K 00’ €KTIB, PUBHKH IS IUCTAaHIIWHUX 1
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KJIFOYOBO1 nepcoHaty Ta O€3MUIOTHUX TEXHOJIOTIH,
KOHKYPEHTHO1 00J1aTHaHHS. THY4YKe TIJIaHyBaHHS poOiIT
nepeBaru

AHaJli3 YMHHUKIB 3arpo3d CBIAYMTH, 0 JISJIBHICTh CTapTaml-IIPOCKTY

BiIOYBAa€ThCS B yYMOBax 3pOCTAIOYOi 30BHINIHBOI HEBHU3HAYEHOCTI, CIPHUYMHEHOI SK

TEXHOJIOTTYHUMH Ta PETYJIIATOPHHUMHA O6MC)K€HH51MI/I, TaK 1 3arajJibHOI0 OE3IIEKOI0 Ta

€HEPreTUYHOI0 YCTAaHOBKOIO B KpaiHi. BojgHouac OUIBIIICTh BUSIBICHUX 3arpO3 MOXKYTh

OyTH 3MEHIIEHI 3aBASKH TOETATHOMY BIPOBAKEHHIO TEXHOJOTI], aBTOMaTH3aIlli

MIPOIIECIB Ta 3aCTOCYBAaHHIO aBTOHOMHMX 1 BIJ/TAJICHUX PIIICHb, 1110 BIAMOBI A€ KOHIICTIITT

MIPOCKTY.
Tabnung 6.2.7 - ®akTopu MOMKIUBOCTEN

Ne dakTopu 3MICT MOYKJIMBOCTI Mo:xIuBI peakilii KoMmmnaHii

1 | PosBurok [TinBumieHHs n1oBipu 10 | IHTErparis HoBuX GyHKIIIH
0e3NUJIOTHUX JIPOHIB
TEXHOJIOT1H

2 | dedinur IToruT Ha AKIIEHT Ha Oe3neKy
KBaJIi(hiKOBaHUX aBTOMATH3ALIIIO
KaJIpiB

3 | 3HomryBaHHS [TocTiitHuit monut Ha JIOBrocTpoKOBi KOHTPAKTH
TpyOOTIIPOBO/IIB PEMOHT

4 | BiicbkoBi il Ta Macmtabni motpedbu 'y | Yuactb y Ipo€eKTax

BIJIHOBJICHHS PEMOHTI Ta BIIHOBJICHHI | BIIOY/I0BH, CIIBIIpaIs 3

1H(ppacTpyKTYypH TpyOONPOBITHUX MEPEXK | IEPKABHUMH Ta
KOMYHaJIbHUMU
CTPYKTypamu

5 | OOMexeHICTh [lepeBara Texnosnorii, | Ilo3urionyBanHs

JIFOACBKHUX 10 3MEHIIYIOTh aBTOMAaTH3All SIK KJIFOYOBOT

pecypciB uepes 3QJICKHICTh BiJl KOHKYPEHTHOI IIepeBaru

MOO1TI3aIIi10 nepcoHan

Buxonsum 3 anamizy TaOiuili, YUHHUKMA TOTEHLIady BKa3ylOTh Ha HasBHICTb

COPUATIMBUX OOCTAaBUH JJI PO3BUTKY CTapTal-IPOEKTYy. 3POCTaHHS NOMNUTY Ha

aBTOMAaTU30BaHI i Oe3MeyHl TeXHOJIOril, HecTaya KBali(pikoBaHUX (PaxiBI[iB Ta BEJIUKI

noTpedbu y BIJHOBIIEHHI

MEpEeK

1HOPACTPYKTYpPH CTBOPIOIOTh MIATPYHTS IS
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3alpOBa/PKCHHSI HOBITHIX CEPBICHMX pIllIEHb. 3acTOCYBaHHS OE3MUJIOTHHX Ta
eHepro30epiralounx TEXHOJIOTIM J03BOJISIE TPOEKTYy HE JUIIEe MPUCTOCYBATHCS 0
MOTOYHUX BUKJIMKIB, a i HA0YTH MillHI KOHKYPEHTHI TIepeBar.

HactynuuMm kpokoM Oyzae NpoBeAeHHSM 0araToCTOPOHHBOTO aHaji3y, IIo

3aHeceHo 10 Taour 6.2.8.

Tabnuis 6.2.8 - CryneHeBuii aHaii3 KOHKYPEHIli Ha pUHKY

Ocob6imBOCTI B domy niposiBnisieTbest BruiB Ha JisIbHICTH
KOHKYPEHTHOTO JlaHA XapaKTEepUCTHUKA H1ITPUEMCTBA
cepeloBHUIIA
1. Tun KOHKYpeHIIi: Punok aBToMatuzoBaHux | MOXJIMBICTH BXOJy Ha
Omniromnoutist pillIeHb JIJIs1 3BapIOBAHHS Ta | PUHOK 3a PaXyHOK
PEMOHTY MOJIIETWJICHOBUX | IHHOBAIIITHOT TEXHOJIOT11
TpyO MpeacTaBICHHIA Ta BY3bKOI crieriami3anii

00MEXEHOK KIJIBKICTIO
BEITUKHUX MIKHAPOTHUX

KOMMaH11
2. PiBenb OcHOBHA KOHKYPEHII1s OpienTaliis Ha JOKAJIbHUX
KOHKYPEHTHOT bopMy€eThCS B MEXax 3aMOBHUKIB Ta aJianTarlis
00poTHOU: HalllIOHAJIBHOTO PUHKY 17 HaI[lOHAJIbHI
HauionansHuit 1HKEHEPHUX T4 PEMOHTHHUX | CTAaHJAPTH
MIOCITYT
3. T'amyseBa o3Haka: Konkypentiis KonrenTpartis Ha
BHYTPIIIHBOTATY3€B | BiIOYBAETHCS MiXK CIIeIiaIi30BaHMUX MTOCIyrax
a KOMITaHIsIMH, 1110 JUTSI TIOJIIETUIICHOBHX TPYO

nparoTh y chepi
MOHTaXYy Ta PEMOHTY

TpyOOTIPOBO/IiB
4. KonkypeHiis 3a Bopotbba Mixk pizHUMH Hudepentiaris mociyr 3a
BUJIaMU TOBAPIB: crioco0aMy BUKOHAHHS PaxyHOK BUKOPHUCTAHHS
TOBapHO-BHJI0BA 3BapIOBAJILHUX Ta JIPOHIB

PEMOHTHHX POOIT

5. Xapakrep OcHoBHa 60poThOa AKIICHT Ha aBTOMATH3AII10
KOHKYPEHTHUX BEJIETHCA 32 PAXyHOK Ta 3MEHIIICHHS JIFOJICHKOTO
repeBar: HEeI[iHOBa | TEXHOJIOTTIYHOCTI, bakTopy

MIBUIKOCTI Ta Oe3IeKu

6. IHTEeHCUBHICTH Punok He nepeHacuuyenunii | DopMyBaHHS BIACHOI HIII1
KOHKYPEHIIIi: 1HHOBAIIHTHUMHU Ta MOCTYTOBE
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MoMIpHa pIIICHHSIMU HapOIIyBaHHS MPUCYTHOCTI

3 Tabauin 6.2.8 BUIHO, 110 PUHOK aBTOMATH30BaHUX PO3B'SI3KIB /I 3BapIOBaHHS

Ta BIJHOBICHHS TIONIETHWJICHOBUX TpPyO Ma€ OJIrOMOJICTHUHY

CTPYKTYpy 3
JIOMIHYBaHHSIM HEI[IHOBOI KOHKYypeHIii. ['0J0BHI MepCrneKTUBU Al CTapTam-MpOeKTy
NOJIATAIOTh y CHeIiami3anii Ha MICIIeBOMY pUHKY, aJanTyBaHHI 10 Jep>KaBHUX
CTaHapTIB Ta 3aCTOCYBaHHI IHHOBAIIMHUX OC3MUTOTHUX TEXHOJOTIN. [loMipHa KBaBiCTh
3MaraHHs CBIIYWTb TMPO ICHYBaHHS BUIBHUX OCEPENKIB JJIsi  BIPOBAHKECHHS
BHCOKOTEXHOJIOTIYHUX CEPBICHHUX PIllICHb.

[lepernsHyBIIM CYNEPHUIITBO, MOKHA 3JIMCHIOBATH OLIbIN JOKJIAAHUN po30ip

YMOB KOHKYpeHIIiil y cepi (Tabmuiist 6.2.9).

Tabmuug 6.2.9 - AHani3 KOHKypeHIii B raimy3i 3a M. [loprepom

CkiagoBl [Tpsmi [Torenmiiini | [locrauans | Kinieatn ToBapu-
aHami3y | KOHKYPEHTH | KOHKYPEHT HUKH 3aMIHHUKH
B raiy3i u

JlexiapKa MoxuBuii | [locragans | KomyHanbe | Tpaguiiini
MDKHAPOJH | BUX1JT HUKHU 1, PYy4Hi Ta
ux HOBHUX €JIEKTPOHIK | Oy/aiBeNbHI | HAiBaBTOM
KOMITaHI¥, | KOMIaHIN 3 | u, Ta aTHYHI
110 aBTOMATHU30 | CCHCOPiB, | MPOMUCIIOB | METOIH
BUPOOJIAIOT | BAHUMU aKyMyJISITO | 1 3BapIOBaHH
b abo piB Ta nignpueMc | s Tpyo
oOnagHaHH | poOOTH30BA | KOMIUIEKTY | TBa
s Ta HUMU IOUUX TS
HAaJlal0Th pILIEHHSIMU | IPOHIB
MOCITYTH 31
3BaprOBaHH
s
MOJIIETUIICH
OBUX TPYyO
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BucnoBku | Konkypenny | Bxig Ha Bnnus CnoxwuBaui | 3arposa

15 ICHYE, PHUHOK nocTavyajibH | MAlOTh 3aMIHHHKIB

ajie cTapTal | yCKJIaJHEH | UKIB NOMIpHUHM | ICHYE, ane

3anumae 15071 MOMIPHUH, | BIUIUB, BOHU

BY3bKY BUCOKUMH | MOXKJIUBICT | OPIEHTYIOT | HOCTYMArOT

IHHOBAIIIWH | TEXHOJOTIY | b bCS Ha bCA 3a

y HiIIy HUMHU Ta auBepcudi | HAAIAHICTE | piIBHEM
PETYJATOPH | Karii 10e3mexy | aBTomMaTH3a
MU mii
Oap’epamu

BukoHaHuii aHayi3 JI€MOHCTPYE, 110 KOHKYPEHTHHH THUCK y IIbOMY CEKTOpPl €
nomipauM. OcHOBHUM BIUIMB Ha ctapTan-npoekT PipeDrone WeldTech uunars npsimi
CYNIEpHUKH Ta KIIEHTH, TOAl SK PU3UK BHHHUKHEHHS TOBapiB-3aMiHHUKIB 1 HOBUX
YYaCHHUKIB OOMEXYETHCSI 3HAYHUMH TEXHOJIOTTYHUMHU Ta PETYJISITOPHUMHU MEPEIIKOJaMH
JUISL BCTYILY.

3alHATT OKpeMOi 1HHOBAUIMHOI HIIl aBTOMATHU30BAaHOTO  3BApPIOBAHHS
NOJIIETWIEHOBUX TpPyO 13 3aCTOCYBAaHHSM JIPOHIB CIIPHSIE 3HUKEHHIO TOCTPOTHU

0e3mocepeIHb01 KOHKYPEHIIIT Ta CTBOPEHHIO MIITHUX MepeBar Ha pUHKY.

Tabmuus 6.2.10 - O6rpyHTyBaHHS (haKTOPIB KOHKYPEHTOCTPOMOYKHOCTI

No daxkrtop OOrpyHTyBaHHS (HaBEJEHHS YMHHUKIB, 110
KOHKYPEHTOCIPOMO>KHOCTI poOATH (haKTOp AJI MOPIBHAHHS
KOHKYPEHTHUX MPOEKTIB 3HAYYIIINM)

1 | HaniiinicTs HaniiiHicTh € OCHOBHMM YMHHUKOM MPHU
BUKOHAHHI 3BAPIOBAJIbHUX T4 PEMOHTHHUX POOIT
Ha TPyOOINPOBOAAX, OCKIJIBKU BiJl AKOCTI
3'€/THaHb 3AJICKUTH OE3MEPEPBHICTD
eKCILTyaTarlii Mepex

2 | lmHOBaIlIiiHICTD 3acTocyBaHHS 0€3MUIOTHUX JIPOHIB IS
3BaprOBaHHS TPYO € HOBATOPCHKUM M1AXOJI0M,
110 BUPI3HAE POCKT BiJl 3BUYHUX METO/IIB
MOHTa)Ky Ta ITOHOBJICHHS.

3 | besneka ABTOMAaTH3AIls 3BapPIOBATILHUX MPOIIECIB
3MEHIIIY€ Y4acTh IEPCOHATY B HEOE3MEUHUX
YMOBAaX, IO € BAKJIUBUM KPUTEPIEM BUOOPY
TEXHOJIOT11
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MoOO1JIBHICTH

MOKJIHMBICTh MIBUIKOTO TIEPEMIIIICHHS Ta
pOOOTH Y BOXKKOJAOCTYITHUX MICIIIX 3a0e3medye
e(eKTUBHICTh aBapiiHO-PEMOHTHHUX POOIT

OYHKITIOHATBHICTD

KomruiekcHe BUKOHAHHS 3BaprOBaHHS, PEMOHTY
Ta KOHTPOJTIO ITapaMeTpPiB MPOIIECy MiABUIITYE
YHIBEPCAIBHICTh PIICHHS

EneproedexTuBHICTh

3MeHIlIeHHS! BUKOPUCTAHHS BaXKKOI TEXHIKU Ta
OIITHUMI3allisl MPOLIECIB CIIPUSIIOTH 3HUKEHHIO
€HEepProCIOKUBAHHS

[ina

[{ina MOe BapitOBaTHUCS B 3aJICKHOCTI BiJl
CKJIQIHOCT] BUKOHAHHS 3aMOBJIEHHS

Bu3HayuBIIM YMHHUKH KOHKYPEHTOCHPOMOXKHOCTI (ZuB. Tabmuiro 6.2.10), mu

aHaJI3yeEMO CUJIbHI Ta CJIa0K1 CTOPOHM MPOEKTY (Tadmuis 6.2.11).

Tabmuus 6.2.11 - TopiBHSUIBHUM aHANI3 CHIIBHUX Ta CIA0KUX CTOPIH

Ne dakTopu bamu PeliTunr ToBapiB KOHKYPEHTIB y
KOHKYpEHTOCTIpOoMOkHOCTI | 1-20 MOPIBHSIHHI 3
312 -1(0 1 2 3
1 | Hamiyigicts 18 1,2 3
2 | [mHOBaIIiiHICTE 20 2 1 3
3 | besneka 19 1.2 3
4 | MoO1IBHICTE 17 1,2,
3
5 | ®yHKIIOHANBHICTh 15 2 1 3
6 | EHeproeekTUBHICTh 18 1 2 3
7 | Lina 12 1 2 3

1 — ‘McElroy Manufacturing’

2 — ‘RITMO S.p.A.

3 — ‘Georg Fischer (GF Piping Systems)’
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Amnanizyoun (akTopu KOHKYPEHTOCIPOMOXKHOCT1, MOXHA 3pOOUTH BUCHOBOK, 1110
CHJIBHOIO CTOPOHOIO CTapTal MPOEKTy OyayTh: HaIINHICTb, IHHOBAIIMHICTh, Oe3MeKa,
MOOITBHICTh Ta €HEProePEKTUBHICTD, a CTAOKUMH - IiHA Ta (PYHKII1OHATbHICTb.

Tabmuig 6.2.12 - SWOT- ananmi3 crapTam-mnpoeKTy

CuiibHi cTOpOHU: Caa0ki croponn:
- IaHOBAIAHICTE -  Bucokl moyaTkoB1 1HBECTHUILIIHI
- ABTOMatwm3aIis BUTPATH
- besmeka - OOMexeHU TOCB1T eKCILTyaTallli
- EneproedextuBHiCTH - 3aeXHICTh BiJ] aBTOHOMHOT'O
- MoOuIBHICT CHEPIrOKUBJICHHS

- CkJagHICTh MPOrPaMHOI IHTErpallii
-  HeoOxinHicTh cepTudikarii

TEXHOJIOT11
Mo:xJanBOCTI: 3arpo3su:

- 3HoieHHs TpyO - PerynstopHi oOMexeHHs

- 3pocTaHHS NONUTY Ha - KoHcepBaTUBHICTh NOTEHIIIHHUX
aBTOMAaTHU3aLIII0 3aMOBHUKIB

- Hediuur cnewianicTib - IlosiBa ampTepHAaTUBHUX

- Po3BuToK TEXHOMNOTH pOOOTU30BAHUX PIlIEHb

- IlizBuiienHs BUMor 1o Oe3nexu - 3pocTaHHA BapTOCTI €JIEKTPOHHUX
mparii KOMITOHCHTIB

Bukonanuit SWOT-ananiz jaemMoHCTpye, 110 cTaptan-npoekt PipeDrone
WeldTech wmae cyTTeBuii TOTEHINIAN 3pOCTaHHS 3aBISKH 3JIUTTIO 1HHOBAIIMHOI
TEXHOJIOT1i, aBTOMATH3allli MPOIECIB Ta IMIJHECEHHIO pPIBHSA OE3MEeKH BUKOHAHHS
3BapIOBAIbHUX OIEpaIliil.

MilHi CTOPOHHM TPOEKTY y MOEAHAHHI 3 HASBHUMH PUHKOBHMHU MEPCIIEKTUBAMU
CTBOPIOIOTH MMIJIBAJIMHU ISl YCIIIIHOTO BUXO/Y Ha PUHOK, 30KpEMa y CEKTOpI1 aBapiiHO-
PEMOHTHMX Ta MOHTQXHHUX POOIT Ha MOJIETWICHOBHX TpyOompoBoaax. BogHouac,
HEJIOJIIKM Ta 30BHIIIHI HEOE3MEeKM BHUMAaralTh IMOKPOKOBOTO BTUIEHHS IPOEKTY,
peamizalii eKCIepUMEHTANbHUX OO0'€KTIB Ta MJisUIbHOI POOOTH 3 HOPMATHUBHO-
cepTudikamitHIMH TarepamH.

Tabmuusg 6.2.13 - AnbTepHaTHBU PUHKOBOI'O BIPOBAKEHHS CTapTAILy

Nq AnbrepHaTuBa(Opi€HTOBAHUM KOMILIECKC NmoBipHICTB Crpoxku
3aX0/1B) PUHKOBOI IMOBEIIHKU OTPUMaHHS PECypCiB peamizartii
1 | CniBnparis 3 KOMyHaJTbHUMU Bucoxka Cepenni
MIITPUEMCTBAMU Ta aBapiiHO-
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PEMOHTHUMHU CIIyKOaMU

2 | CtBopenHs BiaacHoro Openay ta Buxin | Cepemns JloBri
Ha PUHOK Yepe3 MpsMi KOHTPAKTH

3 | Yuactb y nepxaBHUX Ta Bucoka Koportki
MYHIIIUNIATBHUX TEHEpax

J1J1si BUKOHAHHSI CTapTaI-MpOeKTy MO MOCTAYaHHIO APOHIB JJIsi OOCIyroByBaHHS 1
BCTAHOBJICHHSI TpPyOONpoBOAiB, 0OpaHO TpU KIIIOYOBI aJbTEPHATHUBU PUHKOBOI
noBeniHky. [lepmmii  BapiaHT mnependayae CIIBPOOITHUIITBO 3 KOMYHAJIbHUMU
HiANPUEMCTBAMH Ta aBapifHO-PEMOHTHHMH CIyX0aMH, IO Ja€ 3MOTYy CTpPIMKO
OTpUMATH JIOCTYN A0 OO0'€KTIB eKcIuTyaTalii TpyOONmpOBOJIIB Ta MEPEBIPUTH IIEBICTH
TEXHOJIOT1i B peajlbHUX yMoBaX. IMOBIpPHICTH 3700yTTS pecypciB y IIbOMY BHIIQJIKy €
3HAYHOIO, TPOTE TEPMIHU BTIJICHHS 3aJIeXkKaTh B1J] Y3TOPKEHHSI YMOB [TapTHEPCTBA.

Jlpyra anpTepHaTMBa Opi€EHTOBaHa Ha (OpPMyBaHHS BJIACHOIO OpeHIy Ta
caMOCTIMHMI Buxia Ha puHOK. Takuil miaxin 3abe3neyye CTpaTeriuHy He3aleKHICTb,
npote noTpedye 3HAYHUX (PIHAHCOBUX 1 YACOBUX BUTPAT HA MAPKETHUHTI, CepTU(DIKaIIIIO
Ta (hOpMyBaHHS JOBIPU KIIIEHTIB.

Tpertiii BapiaHT NOJIATaE B y4acTl y AEp’KaBHUX Ta MyHILMIAIbHUX TeHaepax. Llen
IUISAX JA03BOJISIE€ BITHOCHO MIBUAKO BUMTH Ha PUHOK Ta OTpUMATH (DIHAHCYBaHHs, OJJHAK
nepeadayae CcyBopl BHUMOTH JO JOKYMEHTAIlli Ta BIAMOBIIHOCTI HOPMAaTHBHUM
CTaHJapTaM.

OmuiHOYM yci BapiaHTH, HaWKpaliuM pIIICHHSIM € 3 €IHaHHS TEpIIOTo Ta
TPEThOrO METOJIB, MIO0 JacTh 3MOTY 3MEHIINTH HeOe3MeKu Ta MPOTYKTHBHO
3aCTOCOBYBATH HasIBH1 3aCOOM.

6.2.4 Po3po0/ieHHS pUMHKOBOI CTPATErii CTAPTAN-NPOEKTY

VkiagaHHs pUHKOBOI CTpaTerii Juisl MOYaTKy BHMAarae BU3HAYEHHS CTpaTerii
MOIIUPEHHS PUHKY: 0OpaHHS IIJTLOBUX IPYIl KMOBIPHUX CTIOKKBaviB (Tadsmiis 6.2.14).

Tabnuug 6.2.14 - BuOip 1IbOBUX Pyl NOTEHIIHHUX CIIOXKUBAYiB

Neo|  Omnwuc npodinto | I'otoBHicTh | OpieHToBHMI | [HTeHCHBHICTS | [IpocToTa
LIJbOBOI TPYNH | CIIOXKUBAYiB IIONUT B KOHKYPEHIIIi B | BXOIy B
NOTEHLIIITHUX CIIPUMHATH MexKax CErMEHTI CErMEHT
KJIIEHTIB MPOIYKT L1JTbOBO1
Tpynu
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KomyHasbHi
MINPUEMCTBA
BOJIONIOCTaYaHHS
Ta KaHaji3arii

Bucoka

Cepenns

Cepenns

Cepenns

ABapiitHo-
PEMOHTHI CIIyX0u
TpyOOTIPOBO/IIB

Bucoka

Bucoka

Hwusbka

Bucoka

byniBenbHi
KOMIIaHii, 1110
BUKOHYIOTh
MOHTaX
TpyOOTIPOBO/IIB

Cepenns

Cepenns

Bucoka

Cepenns

[Tpomucnosi
H1JIPUEMCTBA 3
BJIACHUMHU
TpyOOIIPOBITHUM
U MepeKamu

Cepenns

Hwuspka

Cepenns

Hwuspka

Sxi uinboBi rpynu obpauno: 1,2

AHali3youn TabJIMI0, MOKHA 3pOOMTH BHCHOBOK, IO Meplia 1 Apyra rpynu €

HAWOUTBIII ONTUMATHHUMU IUIBOBUMH T'PYIaMH MOTEHI[IWHUX KIIEHTIB, Ye€pe3 BUCOKY

noTpedy NPOAYKTY B CyHAaCHUX peallisix Ta Maldy KOHKYPEHIIII0 B JaHOMY cerMeHT1. s

oOpaHHsI CETMEHTY PUHKY poOOTH, opopmiIroeMo Tadbmuiro 6.2.15.

Tabmuus 6.2.15 - BusHaueHHst 0a30BOi cTpaTerii pO3BUTKY

No OO6paHa Crpareris KirouoBi bazosgi cTparerii
aNbTepHATHUBA OXOIUICHHS] pUHKY | KOHKYPEHTOCTIP PO3BUTKY
PO3BUTKY ITPOEKTY OMOJKHI TIO3HIII1
BIIIIOBIIHO 10
o0OpaHoi
aNbTCPHATHBH
1 | OpieHrariis Ha KonuentpoBaHna Haniiinicts HNudepeniaris,
1HHOBAII1H1 cTpareris, 3BApHUX 110 0a3yeThes Ha
TEXHOJIOTIT 30CepeIKEHA Ha 3’€JIHaHb, CTBOPEHHI
aBTOMATU30BAHOTO | By3bKOMY IHHOBALIMHICTD | YHIKAJIbHOI
3BApIOBAHHA Ta PUHKOBOMY TEXHOJIOTII, BHCOKOTEXHOJIOT'1
PEMOHTY CErMEHTI H1ABUIICHUN YHOI IMOCIYTH,
MOJTIETHJIEHOBUX aBapiiiHo- piBEHb O€3MEKH, | AKa BIIPI3ZHIAETHCS
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TpyO 13 PEMOHTHHUX Ta MOO1UTBHICTb, BiJl TPAIUIIIAHUX

BUKOPUCTAHHAM KOMYHaJIbHUX MO>KJIUBICTh METOJiB PEMOHTY
TIPOHIB. CITy X0, 110 poboTu y TpyOOTIPOBO/IiB
AJbpTepHaTHBA EKCILUTYaTyIOTh BaXKOJOCTYIIHU | Ta Opi€HTOBaHa
nependayvae MOJIIETUIICHOBI X yMOBax Ha TpeMiajIbHUH 1
BIIPOBAKEHHS TPyOOIIPOBOAH Creliaii30BaHnui
Cy4acHHUX CETMEHT
TEXHIYHUX PIIICHb,

MOETaIHy

arpooariro

TEXHOJIOT1i Ha
pealbHUX 00’ €KTax
Ta TMOJAJIbIIE
MacITa0yBaHHS

Takuii miaxig gae 3Mory riauoie po3yMiTH NOTpeOH LIbOBOI aBAUTOPIl, TBOPUTH
MPOYKIIIO, IO IIJIKOM BIJIMOBIJA€ TXHIM BUMOTaM, Ta 3a0€3MeuyBaTH BUCOKY SIKICTh.
CropsimyBaHHST pecypciB Ha OKPEMOMY CETMEHTI JOomoMara€ 3MEHIIUTH BUTpPATH,
OMHUHYTH >KOPCTKOI KOHKYpEHIl Ta (OopMyBaTH pEMyTalil0 BIPHOTO MapTHEpa y
BUOpaHii HilIl.

Tabnuusg 6.2.16 - BusnaueHHst 6a30B0i cTpaTerii KOHKYPEHTHOI MOBEIIHKU

No| Yu € mpoekt Yu Oyne xomnanis | Uu Oyzie KoMIiaHis Crpareris
«MEPIIONPOXO IIyKaTH HOBUX KOMIIOBATH KOHKYPEHTHO1
JIeM» Ha CIIO’KMBAYiB, a00 OCHOBHI ITOBEIIHKH
PUHKY? 3a0UpaT ICHYIOUMX y | XapaKTepUCTUKU
KOHKYPEHTIB? TOBapy

KOHKYPEHTAa, 1 K17

1 | Tak 3no0yBatu HasiBHUX y | [Iponienypa Hudepenuiarnis
KOHKYPEHTIB 3aBISKH | CTBOPEHHS
O1TBII nocayru Oye
1HHOBAIIHOMY, YHIKQJIbHOIO

aBTOMATHU30BAaHOMY Ta | MOPIBHSHO 3
HAJIHHOMY METOY JI0 | KOHKYPEHTaMHU,

3BapIOBaHHs Ta KOTIFOBaHHS

BIJIHOBJICHHS TOJIOBHUX

TpyOOTIPOBO/IiB XapaKTEPUCTUK HE
nepea0avacThes
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«acorriarii», Mo JeTaIbHO omKcaHi y Tabmmi 6.2.17

Jlns mopaneinoi ineHTrdikaiii GipMu Ta ii IpUCTOCYBaHHS HAa PUHKY MPOBAISATHCS

Tabmuis 6.2.17 - BuznadeHHst cTpaterii HO3UIIIOHYBaHHS

No Bumoru no bazoBa Kirouosi Bubip acomiarrii,

TOBapy I1JILOBOI cTpaTeris KOHKYPEHTOCTIPOMOXH1 K1 MarOTh

ayauTopii PO3BUTKY MO3HUIIIT BJIACHOTO chopMmyBatu
cTapTar MPOeKTY KOMILJIEKCHY
MO3UIIII0 BJIACHOTO
MIPOCKTY
1 | Bucoka Crpareris BiporignicTs Ta HaniiinicTs,

TEeXHIYHA Ta nudepeHttiamii | TeXHOJIOTIYHICTb, 1HHOBAI[IHICTb,

TEXHOJIOT1YHA HOBaTOPCTBO, Oesrieka,

AKICTb, PYXOMICTBb, 3pOCIUi TE€XHOJIOT1YHICTb,

HAJ1HHICTh pIBEHb 3aXHUCTY, JOBTOBIYHICTb

3BapHUX BIJIIOBIJIHICTH

3’€JIHaHb, CTaHaapTam

O€3MeYHICTh

BUKOHAHHS

pooir,

JIOBIOBIYHICTh

pe3yabTaTy Ta

E€KOHOMIYHa

BUT1IHICTH

6.2.5 Po3po0/ieHHSI pUHKOBOI CTPATerii CTAPTAN-NPOEKTY

[lepmmii eTan — cpopMyBaT MApKETUHIOBY 11€10 MPOAYKTY JJIsl MOKYIILS 3T1AHO

MOJIOKEHb 1 TIepeBar ToBapy, 3a3HadeHux y Tabmui 6.2.18.

Tabnuusg 6.2.18 -BuznaueHHs KIIIOUOBUX MepeBar KOHIICMIII MOTEHIIMHOTO TOBapy

No [ToTpeba Buropa sy nporonye KirouoBi nepesaru nepen
nociyra KOHKYpEHTaMu

[Totpeba y 3MEHIIIEHHS BUTPAT Ha [HHOBAIIIITHICTH TEXHOJIOTII,
HaJIIHHOMY, MPOBE/ICHHS] PEMOHTHUX | aBTOMAaTH3allis MPoIiecy,
Oe3MeuHoMy Ta POOIT, CKOPOUECHHSI MiJBUIIICHA Oe3IeKa,
JIOBIOBIYHOMY MPOCTOIB TPYOONPOBOIIB, | MOOLIBHICTb,
3BaprOBaHH1 MMIBUIICHHSA O€3IIEKU €KOJIOT1YHICTb, HAJIHHICTD
MOJIIETWJICHOBUX | BUKOHAHHS POOIT Ta 3BapHUX 3’ €HAHb
TpyOOTIPOBO/IIB 3HIDKECHHS IOTPeOn y

3aJy4yeHH1 BaXKKO1
TEXHIKU

62



3 Tabuuii 6.2.18 BUIHO, IO MPOEKT OPIEHTOBAaHWN HA BUKOHAHHI HAJIMHOTO Ta

JIOBFOBIYHOT'O 3BapIOBaHHS TPYOOMPOBO/IIB 13 MiHIMAILHUMU BUTPAaTaMHU.

Tabnuusg 6.2.19 - Onuc TpboX piBHIB MOJIENI TOBAPY

PiBHi TOBapy

CyTHICTb Ta CKIIJ0B1

I. ToBap 3a Omnuc 6a30B01 NOTpeOU CrOKMBaya, IKy 3a/I0BOJILHSIE TOBAP
3alyMOM (3T1THO KOHIIETITY ), il OCHOBHOT ()YHKITIOHATHHOI BUTOIH:
II. ToBap y BnactuBocri/xapak | M/Hm Bp/Tx/Ta/E/Op
peanbHOMY TEPUCTUKU
BHKOHAHHI

[HHOBAIIIIHI - -

TEXHOJIOT11

BUTOTOBJICHHS,

rapaHTisl SKOCTI,

Oe3rmeka,

Ha1HHICTH Ta

JIOBTOBIYHICTb

SKicTh: TOTPUMAHO yCiX 1H)KEHEPHUX TaTYHKIB, 3/[1IHCHEHO
BUIIPOOYBaHHS 3pa3KiB, 3a0€3M1€YEHO BIAMOBIAHICT HOPMaM
0e3IeKH Ta eKOJIOT1YHICTh BUPOOHUYOT TIPOLIETYPH.

diHanbHUHN NPOAYKT: aBTOMATH30BaHa CEPBICHA MOCIIyTa 3
BUKOPUCTAHHSM JIPOHIB JIJIsl 3BAPIOBAHHS Ta PEMOHTY
MOJIIETUIIEHOBUX TPYOOITPOBO/IIB 3 YpaxyBaHHSIM YHHHUX
1HKEHEPHUX CTaHJapTIB

Mapka: Ha3Ba opranizailii-po3poOHuKa + Ha3Ba TOBAPY

III. ToBap 13
M1IKPITUICHHSM

Jlo mpoaaxy: MiJOTHI TPOEKTH, IEMOHCTpAIIiiTH1
BUMPOOYBAHHSI, a/IaNTallis TeXHOJIOTII M1 MOoTpeOr 3aMOBHUKA

[Ticas mponaxy: TEXHIYHUIN CYNIPOBiJI, OHOBJIEHHS IPOTPAMHOIO
3a0e3neyueHHs], CepBiCHE 0OCITyrOBYBaHHS, HABUAHHS MIEPCOHAITY
3aMOBHHUKA

3a paxyHOK 4OTO TIOTCHINHUI TOBap Oy/1e 3aXUIIICHUH BiJ] KOTIIOBaHHS: 3aXUCT i7el
IUISTXOM MATEHTYBAaHHS TEXHOJIOTIYHUX PIillIeHb, BUKOPUCTAHHS TOBAPHOTO 3HAKY Ta
(b1pMOBOTO HaliMEHyBaHHS

Ha miacragi BizomocTte#t 13 Tabmuip 6.2.18 ta 6.2.19 6yno chopmMoBaHO TOJIOBHY

KOHLEMLII0 MPOAYKTY Ta WOTr0 BaXJIMBI mepeBard. Y mpoleci BUKOHAHHS € Harojga
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BHOCUTU TPABKU 3TIJHO 3 MOOAXaHHSMU 3aMOBHHMKA, BKIIIOYHO 13 3a0€3MEUYEHHSIM
OXOpPOHU aBTOPCHKHX TpaB. HacTymHUM eTarnoM € BCTAHOBJICHHS IIIHOBUX J11aITa30HIB JIsI

MPEACTABICHOIO MPOIYKTY.

Tabmuis 6.2.20 - BuzHaueHHsT MeX BCTAaHOBJICHHS I[IHU

No PiBensb 1110 Ha PiBensn 11iH Ha PiBenn Bepxns Ta HUXKHSA

TOBapHU-3aMIHHUKH TOBapH- JIOXO1B MEX1 BCTAHOBJICHHS
aHaJoTu IITHOBOT IiHa Ha
rpynu TOBap/TOCIYTY
CIIO’KMBAYiB

1 |3000-15000 rpu 3a | 8000-30000 Bin 20000 rpua | Bepxus: 35000 rpu
OZIHY PEMOHTHO- TPH 32 OJIHY Hwxwns: 5000 rpu
3BapIOBAIbHY orepartito 3a OJIHy Omeparliio
ornepario (aHasoru: Bepxwnsi: 300000 rpu
(3aMIHHUKH: pyYHE | MEXaH130BaH1 Hwxwusa: 80000 rpu
Ta Ta 3a cepBicHHUIA
HaIliBaBTOMAaTHYHE | pOOOTH30BaH1 KOHTPAaKT
3BaprOBaHHS CUCTEMU
MOJIIETUIICHOBUX 3BaprOBaHHS
TpyoO 13 TpyOOTIPOBO/IiB)
3aITy4eHHSIM
MIePCOHAITY Ta
BaYKKOI TEXHIKH)

Sx momiTHO 3 TabmuWIl, BapTICTh TMOCTYr 3BaplOBaHHS Ta TOHOBJICHHS
MOJIIETUJIEHOBUX TPYOONPOBIIHUX CUCTEM MOKE MOMITHO BiApi3HATUCA. Lle 3yMOBIeHO
BIJIMIHHOCTSIMM Y METOJIUIII BUKOHAHHS 3aXOJliB, CTYMNEHI aBTOMAaTH3allii MpoIlecy,
3a;ydeHHi (paxiBIliB Ta BUKOPUCTaHHI Baxkkoi amapatypu. OkpiM Toro, Ha (OopMyBaHHS
BapTOCTI BIUIMBAIOTh OOCTAaBUHM BUKOHAHHS POOIT, 30KpeMa MOXJIMBICTH JOCTYITY /0

00'eKkTa, CTYyMiHb CKJIQHOCTI TIOHOBJICHHS Ta BUMOTH JIO OXOPOHH IPAIIi.

VY Tabnwuili mo1aHo OPIEHTOBHY BapTICTh OJIHIET PEMOHTHO-3BAPIOBAIILHOT OTIEpaIlii.
Boanouac, 3Bakaroun Ha PiHAHCOBI CIPOMOYKHOCTI LIJTLOBOT TPYIH CIOKMUBAYIB, SKUMU
€ KOMYHaJIbHI, OyiBEJIbHI Ta TPOMHUCIIOB] MINPUEMCTBA, JOIIJILHUM € BUKOPUCTAHHS
THYYKOI IIIHOBOI MOJIITUKH. 30KpeMa, nepeadadyaeTbcs HaAaHHs 3HIXKOK IIPH YKJIaJaHH]
CEpBICHUX JIOTOBOPIB 200 BUKOHAHHI POOIT BETUKUMH MAapTISIMH, TOA1 SK MOOJUHOKI
3aMOBJICHHSI MOKYTh BUKOHYBATHCS 34 CTaHAAPTHOIO LIHOIO.
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Takuit miaxig Jae 3MOry MIABHINMTH MNPUBAOIMBICTh MOCIYTH IS BEIMKHUX

KIIIEHTIB, 3a0e3nmeunT CTallabHE 3aBAaHTAXKCHHSI CEPBICY Ta BOJHOYAC YTPUMATH

E€KOHOMIYHY JOIUIbHICTh BUKOHAHHS OJMHUYHUX PEMOHTHUX POOIT.

Tabmuis 6.2.21 - ®opmyBaHHS CUCTEMHU 30yTy

3aMOBHHUKH, 1110
MPALOI0Th Y MEXKax
TEHJICPHUX ITPOLIEAYP

TEHJIepax, BUKOHAHHS
POOIT BIAMOBIIHO J0
HOPMAaTUBHUX BUMOT

No Cneuudika OyHKIiT 30yTy, AKi ['mubuna | OntuManbHa
3aKyIiBeIbHOI Ma€ BUKOHYBATH KaHaly cucTema
MOBEAIHKH UTHOBUX | MOCTadaIbHHUK TOBAPY 30yTy 30yTy
KITI€HTIB
1 | KomyHnanbHi, AmHari3 00’exTa, [lIupoka | 3amydeHa
OyliBeIbHI Ta TEXHIYHE 0OCTEKEHHS
MIPOMUCIIOBI TpyOONpoOBOY,
MIIITPUEMCTBA, SIKI BUKOHAHHS
3aIliKaBJIEHI y 3BaprOBaJIbHUX 1
HaJIMHOCTI, Oe3Melll Ta | pPeMOHTHHUX POOIT,
JIOBrOBIYHOCTI nepeaaya pe3yibTariB
3BapHUX 3’€IHAHb pOOIT 3aMOBHUKY Ta
TpyOOTIPOBO/IiB CEpBICHUH CYTPOBIT
2 | byniBenbHi koMmmiadii, | TexHonoriuHMiA Kopotka | IIpsima
10 peani3yoTh CYNpPOBIJI IPOEKTIB,
1H(MpacTPyKTypHIi BUKOHAHHS
IIPOEKTHU Ta 3BaprOBaJILHUX POOIT,
3aIlikaBJIeHI y ajanTarisi TEXHOJIOT11
CKOPOYEHHI CTPOKIB 1] YMOBH
MOHTaXYy OyIIBHMIITBA
TpyOONIPOBO/IiB
3 | HepxaBHi Ta [TinroroBka TexHiynux | Koporka | IIpsima
MYHILIHUIAIbHI MPOIO3HUIIIH, y4acTb y (KOHTpaKTHA)

3 Tabnuui 6.2.21 MOXHa 3pO3yMITH, 1110 HaWKpamuid BapiaHT 30yTy, 1€ 30yTOK

KOMYHaJIbHUM, OyAiBE€IbHUM Ta MPOMUCIOBUM MIANPUEMCTBAM, Tak Oyae HaOUIbIINI

niana3oH 30yTy, Ta Kpaml yMOBH.

Tabmuis 6.2.22 - KoHneniiis MAapKeTUHTOBUX KOMYHIKaIlii

z

Cnemudika | Kanamm Kirouosi 3aBaaHHs
MOBEJIHKY | KOMYHIKAIlI{, | MO3UIIT IJis PEKJIaMHOTO
L1JIbOBUX SIKUMU MMO3UIIIOBAHHS | TOBIJOMJICHHS
KJIIEHTIB KOPHUCTYIOThCS

Kounernmis
PEKIIaMHOTO
3BEPHCHHS
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IILJTHOBI
KIIIEHTH
1 [ITomyxk [Tpodeciitai Bukonanus JHlonecenns no | [aHoBaIiitH

HaJIIHHOTO, | Tally3eBi pooIT UJIBOBOT ICTh,
oe3neuHor |miatdopMu, | BIAMNOBIAHO A0 | ayAUTOPIii HaIIHICTbD,
0 Ta odimiiini Be6- | JICTY ta ISO, |iHHOBamiiHOCT | 6e3meka,
TEXHOJIOTIY | cCaliTH IHHOBAIIIMHICT |1 cepBiCy, HOTO | TEXHOJIOT1Y
HO KOMIIaHIMH, b TEXHOJIOTIi, | TEXHIKO- HICTb,
OOTpPYHTOBA | CTICIIiaTI30BaH | MiBUIICHA E€KOHOMIYHHMX | JIOBTOBIYHIC
HOT'O 1 BUCTaBKH, Oe3meka, repenar Ta Th
pieHHS TEeXHIYHI MOOUTBHICTB Ta | AOIUIBHOCTI pe3yJbTary
IS npe3eHTaIlli, e(EeKTHUBHICTD | BIPOBAPKCHH
3BapIOBaHH | JA1JI0B1 a1
a1 MEPEroBOpH
PEMOHTY
MIOJIICTHIICH
OBHUX
TpyOOnpoB
0JIiB

bazytounce Ha 3100yTKax aHali3y, MOJAHUX y TaOJIMIll, MOKHA 3pOOUTH YB'SI30K,
IO /I TapaHTyBaHHS M1€BOi MApKETMHIOBOI KOMYHIKAIil 3 HUJIbOBUMHU MOKYMISIMU
BapTO 3aCTOCOBYBaTHM (axoBl CEKTOPHI UUISIXM KOMYHIKalii, a came MNpoQiiabH1
maThopMu, TEXHIYHI JOMOBII, SpMapKku Ta O13HEC-TIEPEMOBUHU. ['OJIOBHUM € TaKOXK
SICHE JOBEJEHHS JO MMOBIPHUX KJII€HTIB KOPUCHUX BJIACTUBOCTEU CTapTaml-l1HII[IaTUBU
gepe3 MoOyI0BY IPO30poi, CTHUCIOI Ta TEXHIYHO apryMEHTOBAHOI 171ei MPOMOIIHOTO

MECEI)KY, CIIPSIMOBAHOI HA HOBATOPCTBO, 3aXUCT Ta CTAJICTh CEPBICY.

[lincymMOByrOUM MiICYMKH aHalli3y BCIX CKJIAQJHMKIB CTapTam-IPOEKTY, MOXHA
KOHcTaTyBaTH, mo mpoekT PipeDrone WeldTech, nHaminenuii Ha aBTOMaTH30BaHE
3BaprOBaHHS Ta B1IHOBJIEHHS MOJIE€TUICHOBUX TPYyOOIIPOBO/IIB 13 3aCTOCYBaHHSAM JAPOHIB,
BOJIOJIIE CYTTEBUM TMOTEHITIAOM st (pakTuyHOi peamizaimii. PUHOK i1HXKEHEpHUX Ta
KOMYHQJIBHUX TIOCIYT 13 OOCIYrOBYBaHHS MEpEX TPyOONpPOBOIIB € CTaOUIBHO
3pOCTalOuMM, M0 CIPUYUHEHO BHCOKMM CTYIIEHEM 3HOCY i1H(PacTpyKTypu Ta

3pOCTaHHSIM BUMOT JI0 HAAIMHOCTI i PE3yIbTATUBHOCTI BUKOHAHHS 3aBJaHb.

3aBIsKM BUKOPHUCTAHHIO 1HHOBAILIMHUX TEXHOJIOTIM aBTOMAaTH3allii, Cy4yaCHHUX

CUCTEM KEpyBaHHS W KOHTPOJIO, a TAaKOX 3aCTOCYBAHHIO TMOJIETUICHOBUX TPYyoO,
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BUTOTOBJICHHUX 3TIIHO 3 YUHHUMH CTaHJApTaMH, IPOEKT CIIPOMOXKHHUU 3aIpOTIOHYBaTH
0COOJIMBY CEpBICHY MOCIYTY, SIKa BUNIEPEIKA€ 3BUYHI METOJM TIOHOBJICHHS 3a PIBHEM

Oe3MeKu, pyXJIUBOCTI Ta €KOHOMIYHO1 BUTOJIH.

3 moruisiiy KoMepliiiatizalii cTpaTerii, TOJIOBHUMHU JIKepeTaMu IpUOyTKY MPOEKTY
€ HaJaHHS CEPBICHUX MOCITYT KOMyHAJIbHUM, Oy 1IBEIbHUM Ta IPOMHUCIIOBUM YCTaHOBAM,
a TaKoX TMIJNUCAHHS TPHUBAIUX JOTOBOPIB HAa TEXHIYHE OOCIYyrOBYBaHHS MEPEK
TpyOonpoBoiB. CpsIMOBaHICTh HA BUKOHAHHS SIK OJIHOPA30BUX PEMOHTHUX 3aBJaHb,
TaK 1 BCEOCSHKHUX CEPBICHUX MPOTpam J03BOJISIE€ PO3PI3HUTH 3arpo3u Ta rapaHTyBaTH

MOCTIMHI (piHAHCOB1 BJIMBAaHHS.

OOpana puHKOBa CTparteris mnependadae MOCTYHNOBUM BHXIJIT Ha PHUHOK 13
3aMpOBaHKEHHSAM MIJIOTHUX MPOEKTIB 1 MOAAIBIINM PO3MIMPEHHAM JISJIBHOCTI, IO A€
3MOTY 3HU3UTHU MOYATKOBI pU3UKU. [ OJJOBHUMU KOHKYPEHTHUMH TepeBaraMu crapTar-
MPOEKTY € HOBATOPCTBO TEXHOJIOTIi, BUIIMUA CTYMiHb O€3MEeKH BUKOHAHHSA pOOIT,
MOOUIBHICTh Ta BIAMOBIJHICTh CyYacHHUM TEXHIYHUM W EKOJIOTIYHUM HOPMaM.
3arutaHOBaHUM THYYKUH M1JIX17] JJO OCOOMCTHUX MOTPEO KIIEHTIB CIPUATAME (POPMYBAHHIO

TPUBAJIMX MMAPTHEPCHKUX CTOCYHKIB Ta YKPIIUIEHHS PUHKOBUX MO3ULINA TPOEKTY.

OxkpiM TOTO, CTAPTAM-NPOEKT BIJKPUBAE MOMKIUBOCTI JIs MOAAIIBIIIOTO 3POCTAHHS,
30KpeMa pPO3IIUPEHHS TaMH CEPBICHUX MOCIYT, YIPOBAJKEHHS CBIKUX (DYHKIIIOHAIBHUX
OJIOKIB, a TaKOX BUXOJY Ha CBITOBI PUHKHU. 3a YMOBHU BTUICHHS BHUBAXXEHOI CTpaTerii
PO3BUTKY IMPOEKT Ma€ BCl MEPEIyMOBH JJisi YCHINIHOI pOOOTH Ta BHECEHHS 3HAYYIIIOTO

BHECKY y cdepy IH)KEHEpHUX HOBAlLIlM Ta OHOBJIEHHS TPYyOOIPOBIAHOI IHPPACTPYKTYPH.
6.2.6 BuCHOBOK

[TincymoByro4M rosioBHi acnekTu crapran-npoekty PipeDrone WeldTech, moxna

3pOOUTH TaKl BUCHOBKU:

Cdepa mociyr 13 MOHTaXy, 3BAapIOBAaHHS Ta pecTaBpallii MOJIETUICHOBHUX
TpyOONPOBITHUX MEPEXK € 0arato HaJIIMHOK Ta JEMOHCTPYE CTaOIIBHUN 3amUT K B
VYkpaini, Tak 1 Ha CBITOBOMY piBHI. Bucokuii cTymiHb cTapiHHS TPYOOHpPOBiIHOT
1H(DpacTpyKTypH, 3pOcTarodl MOTPeOH A0 MIITHOCTI Ta €PEKTUBHOCTI PEMOHTHUX 3aBIaHb

dbopMyIOTh MIACTaBU IS BIPOBA/KCHHS 1HHOBALIMHUX TEXHOJOTTYHUX IM1AXO/IB.
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Boanovac, maHuii puHOK XapaKTepU3y€eThCsl HABHICTIO KOHKYPEHTHOTO CEpPEeIOBHIIA Ta
PETYJSTOPHUX TIEPETOH, IO 3YMOBIIOE HEOOXITHICTh YITKO OKPECICHOi cTparerii

BUXOJIy Ta MO3UIIIFOBAaHHS TIPOIYKTY.

[Toripu oOKpeciieHl TPYyAHOII, CTapTaml-iHIlllaTHBa Ma€ CYTTEBUH IMOTEHINAT
3pOCTaHHSI 3aBASKH HAsSBHOCTI TMOTY>KHUX AacCIEKTIB, 30KpPEMa BIPOBAIKEHHIO
aBTOMATU30BaHUX CHCTEM 3BaplOBaHHS Ta BIJHOBJIEHHS TpPyOOINpOBOIIB 13
3aCTOCYBaHHSAM O€3MUIOTHUKIB, BHUCOKOMY CTYIEHIO HOBATOpPCTBA, IMOKpaIIeHil
HAAIHOCTI BUKOHAHHS 3aBJaHb Ta 3/1aTHOCT1 (PYHKIIIOHYBATH y CKJIaJAHUX JIoKarisix. e
Jla€ 3MOT'Yy pO3poO0Ill pe3yIbTaTUBHO BIANOBIIATH OCOOJUBHM BHUMOTaM KOMYHAJIbHHX,
OyIiBEJIbHUX Ta BHUPOOHWYMX OpraHi3aliii Ta MOCTYNOBO JOCSATAaTH PIBHSA MHPOBIIHUX

IpaBUiB PUHKY Yy CBOIi cepi.

PisHomaHiTHUN HaOlp CEpBICHUX IOCIYT, €JacTUYHAa I[IHOBa TOJITHKA Ta
CIIPOMOXKHOCT1 AUBEpCU(IKALI] TISJIBHOCTI TapaHTYIOTh 3JaTHICTb CTapTal-MpPOEKTY
IPUCTOCOBYBATUCS O 3MIH PUHKOBOro cepenoBuina. OOpaHa cTpaTeris MOETarmHoro
BTUICHHS 3 peaii3alli€lo MIJIOTHUX MPOEKTIB 1 MOJAIBIINM HApOIIyBaHHIM MaclITabiB
CTBOPIOE YMOBHU MJIsi JOBTOTPUBAJIOrO PO3BUTKY, 3MEHILIEHHS 3arpo3 Ta yTpUMaHHS

KOHKYPEHTHUX TO3HIII Ha pUHKY 1HKEHEPHUX Ta KOMYHAJIbHUX MOCITYT.
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6.3 OxopoHna npaui

OxopoHa mpaitll € BaXXJIUBUM CKJIaJHUKOM Oprasizallii BUpOOHHUYOTO MpoIecy Ta
BIJIiTpa€ KJIIOUOBY pPOJIb y 3a0e3rnedeHHl Oe3leuyHuX 1 CTaOUIbHHUX YMOB Ipalll Ha
HiAIPUEMCTBI. Y IIOMY PO3JALTI PO3TISAAIOTHCS OCHOBHI MOJIOKEHHSI 3 OXOPOHU Tpalli,
a TaKOX aHATI3YyIOThCS IMOBIPHI MPUYUHY BUHUKHEHHS HEIIACHUX BHUIAJKIB y MpOIEC]
BUPOOHMUOT AisuIbHOCTI. OKpeMa yBara NpHUAUILETHCS TEXHIYHUM Ta OpraHizaliifHuM
3axo0J/laM, CHIPSMOBAaHUM Ha 3HIDKCHHS PHU3UKIB, 3aMO0IraHHsA aBapiiHUX CUTyalid 1

T1JIBUIIICHHS PiBHS O€31eKU POOITHHKIB.

OCHOBHUM 3aBIaHHSIM CHCTEMH OXOpPOHHM IIpall € CTBOPEHHS MaKCHUMAaJbHO
Oe3nmeyHMX Ta KOM(OPTHUX YMOB Tpami mid nepcoHany. KokHe BUpoOHUUYE
HIANPUEMCTBO  XapaKTEPU3Y€EThCS  HASBHICTIO TEBHOTO  MEPEliKy MOTEHLINHO
HEOE3MeYHUX Ta WIKIUIMBUX (PAKTOpPiB, SIKI 332 HECHPUSATIMBUX OOCTaBHH MOXKYTh
CHPUYMHHUTH YIIKOKEHHSI pOOITHUKIB a00 HacTaHHS npurof. ['oJoBHMIT HOpMATUBHO-
IIPABOBUM aKT, 1[0 PETYJIIO€ MUTaHHs Oe3MeKu mpail B YKpaiHi, € 3akoH Ykpainu «IIpo
OXOpOHY Tpanl», yxBaneHuii BepxoBHoto Pagoro Ykpainu 14 xoBtHa 1992 poky. Llei
3aKOH OKPECIIOE KIIF0UOBI BUMOTH IIOJI0 30€PEKEHHS KUTTS Ta 37J0POB'S MPAI[IBHUKIB, a

TaKO0X BIIPOBAIHKYE MEXAHI3MHU JIEPKABHOTO KOHTPOJIIO y cpepi OXOPOHU Mpaiii.

Temoro aUMIOMHOTO TpOEKTyBaHHS € «JIiHisS ayig BUpPOOHUIITBA TpyoO 3
MOJICpHI3AIl€I0 eKcTpylepa 63x25», y 3B’S3Ky 3 UMM 3axX0Jd 3 OXOPOHM IIparll
PO3TIIAIAIOTHCS JIJIT BAPOOHUYOTO TIPUMIIIICHHS, Y SIKOMY 3IIHCHIOETHCS BUTOTOBJICHHS
MOJIIETUJICHOBUX TPYO Ha TpYyOHIi JIiHIT 3 BAKOPUCTAHHSIM €KCTpyaepa Tuiy 63x25. biok
KepyBaHHs 00JIaTHAHHIM PO3MIIIEHUN y 3aXUCHOMY KOXYC1 0e3MmocepeIHhO Ha MalllvHi,
0 3HIDKYE PU3MK HECAHKIIIOHOBAHOTO JOCTYIY 10 CICKTpUYHUX eiaeMeHTiB. Ilnoma

npumitieHHs ctaHoBUTh S = 100 M2, 06’em V = 800 M3, Bucota h =8 m.

[Tin yac BUKOpPUCTAHHS Ta MPOBEJCHHS TEXHIYHOTO 0OCIyTOBYBaHHS €KCTpYIepa
Ha POOITHHKIB MOXKYTh BIUIMBATH Takl HEOE3MEUHI Ta IIKIJIMBI BUPOOHWY1 YNHHUKH:
— MexaHiuHi (aKTopW, TOB’s3aHI 3 PYXOMHUMH €IIEMEHTaMH OOJIaJHAHHS;
— ENEeKTPUYHI PU3HMKH, 3yMOBIIEHI POOOTOI0 E€JIEKTPONPHUBOIIB 1 CUCTEM KEpyBaHHS;

— MOXEXHa HeOe3neka, 0 BUHUKAE BHACIIOK BUKOPHUCTAHHS EJIEKTPOCHEprii Ta
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nepepoOKu MOJTIMEPHUX MaTtepiaiB;
— 1 BUIICHUN piBEHB oymy B pobouiit 30Hi;

— MOXJIMBE MOTIPIICHHS AKOCTI MOBITPSl y BUPOOHUYOMY MPUMIIIICHHI.
6.3.1 Mexaniuna 0e3nexa

TpyOonpoBing Mae uYuMmany KUIBKICTh PYXOMHX YacTHH — PI3HOMaHITHHX
TUIOPO3MIPIB, OLIBIIICTh 13 SKMX (YHKIIOHYIOTH Y peXumi oOeptanHs. [[o Takux
CKJIaJIHUKIB HAJIKATh IITHEK €KCTPYyAepa, MPUBOJIHI arperaTtu, oci, MeCcTepHi nepeaadi Ta
1HII KOMIMOHEHTU. Yepe3 HEJOTpUMaHHS OKPECIECHUX HOpM O€3MeKu Ii MeXaHi3MHU

SBJISIIOTH COOO0I0 301IBIIICHUN PU3HK 1 31aTHI CHPUYMHUTH CEpHO3HI BUPOOHHUYI TPABMH.

3anns 0XOpOHHU POOITHUKIB B IMOBIPHOTO 3aXOIIEHHS KIHLIBOK y YaCTUHH, IO
o0epTaroTbcs, 00JIalHaHHA Tpeda 3alpoBaJ)KyBaTU CYKYIHICTh OpraHi3alliHUX Ta
TEXHIYHUX KPOKIB. o HalBaXJIMBILLINX cepen HUX HaJIeKaTh:
- BCTAHOBJICHHS 3aXMCHUX OTOPOKEHb Ha BCIX HEOE3MEYHMX PYXOMHUX €IEMEHTax 3
METOIO OOMEKEHHS JOCTYIY hi (4] HUX;
- oOyajHaHHA TpPyOHO! JIHIT KHONKAMHM aBapiiiHOrO 3yMUHEHHS, SIKI MMOBUHHI OyTH
MOCTIAHO JOCTYITHUMHU TSt omneparopa,
- IPOBEJICHHSI PETYJIIPHOTO TEXHIYHOTO OOCIYTOBYBaHHS JIJIsl CBOEYACHOTO BUSIBICHHS

3HOIIIEHHS, ITOIIKOKEHb a00 BIZIMOB €JIEMEHTIB MEXaHI13MIB.

Oropoi>KeHHs 3aXHUCHI € OJTHUM 13 KIIFOUOBUX 1HCTPYMEHTIB 3MEHIICHHSI PU3UKY
MEXaHI4HOTO TpPAaBMYBAaHHS Ha eKCTpyJAepHili TpyOHiil mimii. IxHe BxuBaHHA
YHEMOJKITUBITIOE 3aTHICTh TIEPCOHAITY AICTATHCh A0 HEOE3MEUHNX 30H YCTaTKYBaHHS Ta

CYTT€BO TIJBUIIYE 3arajibHAN CTYM1Hb O€3IMEKH MiJ Yac eKCIUTyaTyBaHHS.

3aneXHO Bil KOHCTPYKTHMBHOTO BHKOHAHHS OTOPOUKYBalbHI  €JIEMEHTU
MMOALIAIOTHCS Ha TaKl TUIIN:
- (hiKCOBaHI OTOPOXKI, SIK1 )KOPCTKO 3aKPIIUIIOIOTHCSA Ha 00JIaJHaHHI Ta MOXYTh OyTH
JIEMOHTOBaHI aune 3 BUKOPUCTAaHHAM IHCTPYMEHTY;
- 3HIMHI OTOpOXi, IO JOMyCKalOTh TUMYACOBE 3HATTS a00 MEepeMIIIEeHHs, OJIHAK
OOOB’SI3KOBO TOBHMHHI OyTHM BCTaHOBJEHI MiJ dYac INTaTHOI pPOOOTHM MalllWHU;

- pyXOMi OTrOpOXi, sIKI BIAKPHUBAIOTHCS a00 MEPEMIIIYIOThCS IJsl JOCTYIy IO 30H
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00CITyroByBaHHs, HAJAIITYBaHHSI YU PEMOHTY OOJIaJHAHHSI.

KitrouoBy ¢yHKIIII0 y cCTeM1 OXOPOHU BUKOHY€E CHCTEMa €KCTPEHOTO 3yITUHEHHS,
MOKJIMKaHa MHUTTEBO NPUIIMHUTH TPYOHY JiHIIO y pa3i BUHUKHEHHS 3arpo3JMBOi
ob6ctaBuHU. J10 11 OCHOBHHUX KOMITOHEHTIB BXOJIATh €JICKTPUYHI aBapiitHi mepepuBadi, 1o
3a0e3MevyloTh HeraifHe MPUIMHEHHS POOOTH MEXaHI3My, a TaK0X CEHCOpPHI CHCTEMHU

OXOPOHH, KOTP1 (PIKCYIOTh HEOE3IMEeUH1 PEKUMU Y YMOBU BUKOPUCTAHHSI.

Perynspuuii TexHIYHUN OTJIAM 3a OO0JaAHAHHAM € HEOOXiJHOK YMOBOIO
3aro0iraHHsl aBapiiiHUM CHUTYyaIlisiM, MOB'SI3aHUX 13 HECTIPABHOCTAMH a00 BHXOJAOM i3
Jany OKpeMuX By3iiB puctporo. Kpim Toro, nepes no4yarkoM poOOTH 3 yCTaHOBKOIO BCi
NpaliBHUKU MMOBUHHI MPOWTH MEPBUHHUN THCTPYKTAX 13 TEXHIKM O€3MEKH Ta MpaBUI

eKCIUTyaTallii yCTaTKyBaHHS.
6.3.2 EnexkTpnuHa Oe3neka

EnexTpuuHi YMHHHUKM PU3HUKY € OJHIEI0 3 HAaWOUIbII Ba)JIMBUX HEOE3MEK Mpu
poOoTi TpyOONpoBOAyY, amke y Mpoleci WOro (QyHKIIOHYBaHHS BHKOPUCTOBYETHCS
BEJIMKA KUIbKICTh €JIEeKTpOTeXHIYyHoro mnpuianas. Ilorpebu mono Oe3neyHOro
BUKOPUCTAHHS €JIEKTPOYCTAHOBOK OKPECTIOIOTHCS YMHHUMHM HOPMATHBHUMHU AKTaMH,
3okpema [lpaBunamu BiamryBanHs enekrpoyctaHoBok (IIVE), 3 yBarm Ha 3MmiHw,
3anpoBapkeHi 15.02.2017. JlochimxyBaHuili TpyOOHpoOBIJl >KUBUTHCA BiJ TpudazHOi

eJIeKTpUUHO1 Mepexi HanpyToto 220/380 B 3 HomiHanbHOO yacToToro 50 ['I.

OCHOBHUMH MPUYNHAMH YPAKCHHS MPAIIBHUKIB CICKTPUIHUM CTPYMOM MOXKYTh
OyTu:
- HEJIOTPUMAHHS BUMOT Ta THCTPYKITIT 3 €JIEKTPOOE3NEKH;
- MEXaHIYHI TIOMKO/)KCHHS a00 3HOIIEHHS CHJIOBUX KaOemB 1 MPOBOJKHU;

- BIIMOBHU a00 HEKOpPEKTHA PoOOTa €JIEMEHTIB €JICKTPUYHOT CUCTEMH KEePYBaHHSI.

3anns 3MEHIICHHS WMOBIPHOCTI EJIEKTPOTpaBMATU3My TOTPIOHO BIPOBAJAUTU
CYKYMNHICTh 3amoODKHUX Aid. Jlo mux Aiil HajexaTh 130JI0BaHHS CUJIOBUX APOTIB Y
3aXMCHI KOXYXH, BCTAHOBJICHHSI 3allOODKHUX arapartiB, 110 TapaHTYIOTh aBTOMAaTUYHE
BUMKHEHHS amapaTypy B HaJI3BUYAMHUX BUMAJKaX, a TAKOXK OOJAIITYBaHHS MPUJIAIIB

3arajJbHOr0 BUMHKAHHS >KMBJIEHHS PoOouoi JiHIi. OKpiM TOro, poOITHUKIB MYCSTb
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3a0€3MeunTd  IHAMBIAyaJIbHUMHU  3aco0aMu  3aXHUCTy, 30KpemMa  130JALiHHUMU

pykaBuukamu, Hanpukiag DELTA PLUS APOLLON VV733.

3HAYYIIO CKIIAJOBOIO €IEKTPOOE3NEeKH € 3A1MCHEHHSI 000B'SI3KOBOTO HABYAHHS
POOITHUKIB MO0 TOPSAAKY BUKOPUCTAHHS Ta JOTJISITY 3a €ICKTPUYHOIO amaparyporo.
Taxkum 9MHOM, J1€BUIN 3aXUCT BiJ] €ICKTPUYHUX 3arpo3 JOCIATAETHCS JUIIIE 32 HASIBHOCTI
IIJIICHOTO METO/Y, 110 00'€THY€ 1H)XEHEPH1 3HAX1JKH, YIIPABIIHCbKI KPOKH Ta HAJICKHY

M1JITOTOBKY ITpaIliBHUKIB.
6.3.3 IloskekHa Oe3nexa

PenmxmiHr mosliiMepHUX MaTepialiiB BUKOHY€EThCA 3 IMiJIBUILIEHUX TEMIIEPATyp, 10
dbopmye noTeHIIIHY HeOe3MeKy BUHUKHEHHS 3aropsiHHA MiJ 4ac poOOTH 00JiaIHAHHS.
Jl>xepenom 3aiiMaHHs! MOXYTh CIIYTYBaTH K JI€Tall CaMOi YCTaHOBKH, TaK 1 MaTepiaj, o

00po0sieThes. [0 rOIOBHUX YNHHUKIB BUHUKHEHHS TTOKE)KHUX CUTYaIlil BIJIHECEHO:
- HECIIPAaBHOCT1 a00 BIIMOBH €JIEKTPOTEXHIYHOT'O OOJIa HAHHS,

- 3aliMaHHS TOJIMEPHOI CHUPOBMHU BHACHIJIOK TIEPETPIBY YU MOPYLICHHS

TEXHOJIOTIYHOTO PEKUMY.

3rinno 3 Bumoramu JICTY b B.1.1-36:2016, ne BupoOHMYE NIAIPHEMCTBO
HaJIeXKUTh 10 Karteropli B — mokexkoHeOe3meuHi, IO CHPUYUHSAE TOTpedy Yy

BIPOBAIPKCHH1 JOJIATKOBUX 3aXO01B MPOTUIIOKEKHOT OC3MEKHU.

JIisi yHUKHEHHST BWHHUKHEHHS 3aropsiHb Ta 3MEHIICHHS iXHIX HaCHiJIKIiB
3aIIaHOBAaHO KOMILIEKC MPOodUIaKTUUHUX POOIT. 30Kpema, it pOOITHHKIB O0OB'SI3KOBO
3MIICHIOETHCS HABYAHHSI CTOCOBHO MPABUJI MOBOKEHHS 1 JIIA Y pa3l HACTAHHS MOMXKEXKI.
Ha mmomi BuUpoOHWYOTO TpUMIIIEHHS 3a00pOHEHO 3aCTOCYBaHHs Ta 30epiraHHs
JETKO3aMMHUCTUX  PEYOBHH. TaKoX  CHUCTEMAaTHUYHO  MPOBOIUTHCS  TEXHIYHE
00CITyrOBYBaHHS €JIEKTPOYCTATKyBaHHS, ONATIOBATBHUX MPUJIAJIIB Ta €ICKTPOIPOBOIKH

3 METOIO BYACHOI 1JICHTH(IKAIlIT HeIOTIKIB.

[Ilo6 moyaTKOBO 3aracUTH 3aiiMaHHd Yy MPUMIIIEHHI, BapTO PO3MICTUTH
ByIJIeKHCIOTHI BorHeracHuku tumy BBK-2 (OVY-3) Baroro 5,1 kr. 3Baxkaiouum Ha

HOPMATHBHI TIPUIUCU MO0 OJHOTO BOTHeracHWka Ha 20 M? MIONI, JJIS IHOTO
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MPUMIILICHHS JOLUIBHO CIUIAHYBAaTH PO3MIIIEHHS YOTHPHOX 3aC001B BOTHETACIHHS.

OxpiM TOro, 3aAJid MITHATTS PIBHSA MOXKEXKHOI O€3MeKu, BapTO MepeadayuTu
BCTAQHOBJICHHSI ~ aBTOMATUYHOI  MOPOIIKOBOi ~ CHUCTEMH  IOXKEKOTaClHHSA  depes
crierianizoBany ¢ipmy Anti Fire, sika rapaHTye aBTOMAaTHYHE MPUIIMHEHHS cranaxy y

BUITAJIKY, SKIIIO JIIKBIIAIIISI IOXKEXK] BITACHUMU CHUJIAMH TIEPCOHATY CTaHE HEAOCSIKHOIO.

6.3.4 lllymoBe 3a0pyAHEeHHS

Ha BupoOHuiTBi, 1e (PyHKIIOHYe TpyOHaA JiHISA, Yepe3 HEBIMHHO IMpalloloue
oOJaiHaHHs, MOKYTh CTaBaTUCh BIUYTHI MIK1AJIMBI HACTIAKY U1 3A0POB'sI pOOITHUKIB.
["onoBHUM JIKEPENIOM IITyMOBOTO BIUTUBY € eKcTpyaep 63X25, a TouHille, e1eMeHTH 10
00epTaloThCsl — BaNW, ABUTYHH, CHUCTEMa OXOJOPKEHHS TOIIO. Yce 1€ 3/aTHe
CIIPUYUHSATHU TYJI, O CSATA€ Y HaBITh nepeBunrye 90 nbA.

st mocnabieHHsT IIyMy BapTO 3MOHTYBAaTH Yy MPHUMIIIEHHI 3BYKOI130JSI1IHHE
037100JICHHS, Y SIKOTO KOe(IIIEHT 3BYKOMOTIMHAHHS HE MeHIIIe (0.6, TaKOX 11€ TOKPUTTS
JIOIIJTBHO PO3MICTUTH HABKOJIO anapary. BXou MycsTh BOJIOAITH ITyMOIIOTJIMHATEHOIO
CIIPOMOXKHICTIO.

Takoxx mJis 3MEHIIEHHS IIyMy BapTO BYacCHO IIOTIOBHIOBAaTH MACTWJIO MJis
3MalllyBaHHS pyXOMHUX €JIEMEHTIB.

Jist  1HAMBIAYadbHOTO  3aXUCTy  pOOITHHKIB  MOTpPIOHO  oOjagHaTH
3BYKOI30JISIIIIHHUM CIIOPSKEHHSIM, TAKUM SIK: HaBYIIHUKH, Oepyti. [Ipononyto B3saTr
HaByIIHUKY npoTutryMoBi PS43GRR Portwest, siki cipoMoykH1 3HU3UTH TityM Ha 36 1b.
VYci 1l npunucu 3MeHIIaTh PiBEHb IIyMy J0 HOpMH, 110 Bignosigae Bumoram JJCH
3.3.6.037-99.

6.3.5 IloBiTps y po0ou4iii 30Hi

3a0pyIHEHHSI TOBITPS HAa BUPOOHUUYUX 00'€KTax, MOKE OYTH BUKIIMKAHE IMHJIOM,
BUTApaMU XIMIYHUX CIOJIYK, HANMpUKIa] TMOJIETHICHY, MPOAYKTaMHU 3TOPSHHSA Ta
IHIIMMH ~ TIKIATUBAMU  pEUYOBMHAMHU. Takok Js PO3IUIABIICHHS TOJIIETUIICHY,
TeMIiepaTypa y mrHeKoBomy mpeci moxe csaratu 200° C, ane 3aBISKH TETUIO0130s1111

amapary, oBiTpst moonu3y He nepesuirye 40 °C .

Kareropis mpaiii, 1o BUKOHYETbCS Ha MIANPUEMCTBI, HaNEXKUTh A0 Kiacy la

(He3HauH1). 3a TaKuX yMOB Oa)kaH1 MOKa3HUKU MIKPOKJIIMATy B TEIUIMH 4ac POKY MalOTh
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ctaHoBUTH 25—29 °C npu BiiHOCHI# BojorocTi moBitps 50—-60 %, a B X0101HUA TIepio]

— 27-30 °C npu Bosorocti 40—60 %.

00 ycyHyTH HeOe3MmeuHi TOMIIIKH 3 TIOBITPSl y BUPOOHUYIOMY II€XY, IJIaHY€ThCS
MOHTaX BeHTWJISALIHHOTO 00JIaIHAHHS, SIKE TapaHTy€e BUBEICHHs 3a0pYyJHEHOTO TOBITPS
Ta HaIXOMKEHHS 4ucTOro. J[ogaTkoBO, 3 METOIO 3HIDKEHHS MPSMOTO KOHTAKTy 3i
MIKIAJTMBUMH CIOJIYKaMH, Ha amaparypi MiJ BYy3JIOM HIHEKOBOTO IPECY MOHTYETHCS

bubTp 13 moTyxHicTIO He MeHIe 380 m?/roa, o Bianosigae Hopmam JICH 3.3.6.042-

99.

VY posnaini 3a Temoro «JIiHis 411 BUTOTOBIEHHS TPYO 13 MOJIEpHI3AIIIE€I0 EKCTPyAepa
63%x25» mnpoaHadi30BaHO HEOE3NeYHI YWMHHUKH, [0 MOXXYTh BHHHUKATH IIIJI Yac

BUPOOHHUIITBA TPYO 13 BUKOPUCTAHHSM eKcTpyAepa 63X25.

Cucrema 0XOpOHH Ipalll Ha MiANMPUEMCTBI € IUTICHOIO Ta OXOIUTIOE OpraHi3aIliiHi,
TEeXHIYHI W 3amoOikKHI 3axoau. BukoHaHHS HaBeAEHUX NOpaj] J1a€ 3MOTY 3MEHUIMTH

p1BeHb BUPOOHUYMX HEOE3MEeK 1 TapaHTyBaTH O€3MeYH1 YMOBH Ipalll JJis epcoHaly.

[IporoHOBaHI 3aX0AM 3aXMCTy LIJIKOM HE OXOIUIIOIOTH JIBa aCIEKTH, a caMe
3BYKOBE HaBAaHTAXEHHS Ta eJIeKTpoOe3mneKy. g MocuieHHs piBHS OXOPOHU POOITHUKIB
JIOPEYHO JOJATKOBO TpHAOAaTH 3aco0M 1HIWUBIAYaJbHOTO 3aXUCTy, OKpPECIEHI Yy

BIJIITOBIIHIN YaCTHHI.

CrocoBHO 1HIMX HeOe3neuyHnux (GaKkTopiB, 30KpeMa MEXaHIYHOT 1 TPOTUTIOKEKHOT
Oe3MeKkr, a TaKoXK CTaHy TMOBITPS y poOouid 30HI, Ha MIANPUEMCTBI 3aKIAICHO

aZIcKBaTHUN HaOI1p 3aXO01B JIJiE 0OOPOHU MPaIIBHUKIB.

74



7 Po3paxyHku B cucTeMi Ansys

7.1 Po3paxyHok 0230BOro 4epB’sika B cHCTeMi Ansys

JUis po3paxyHKiB By3Ja 51 BUPIIIMB BUKOPUCTOBYBAaTU IpPOrpaMHE 3a0€3NEUEHHS
ANSYS, npusnaueHe sl TaKOro TUIy 3aaad. Buxopucrtani Moaymi mpoOrpaMHOTrO

3abe3neueHHs - Stady-State Thermal Ta Static Structural.

A - B

-
1 .

2 @ Engineering Data v T2 @ Engineering Data " 4
3 & ceometry v g——& 3 [E] Geometry v o4
4 @ Model v 4 4 @ Model v 4
5 @ setup v 4 —5 @ setup v 4
6 @ Solution v o4 6 @ Solution v 4
7 @ Results v 4 7 @ Results v 4

Baze_Cherviak Baze_Cherviak

Puc. 7.1 - CTBOpeHHs cepelOBHILA JI1 BAKOHAHHS PO3PAXYHKY

TpuBUMIpHY T€OMETPUUHY MOJI€NIb OYJIO MONEPETHBO PO3POOIEHO B CEPEAOBUIII
aBromaTu3zoBaHoro mnpoekryBaHnHs SOLIDWORKS 3 mnopanbmiuM 30epiranasm y
HEeHWTpadbHOMYy OOMIHHOMY dopmaTi .step, mo 3abe3nedye KOPEKTHE IEepEeHECCHHS
reoMeTpii MDK MpPOrpaMHUMHU KoOMIUlekcamu. [[insi mojmaBaHHS AaHOT MOJAENl [0
PO3paxyHKOBOI'O MPOEKTy HeoOxigHo y moayii Stady-State Thermal BukoHATH BUKIMK
KOHTEKCTHOI'O MEHIO Ha MyHKT1 Geometry, Micias YOro CKOpUcTaTucs komanaor Import
Geometry Ta BKa3aTH (Qaill miAroToBieHOl TpuBUMipHOI Mojeni. Ilicns ycmimHoro
IMIIopTy reoMeTpii poboue cepenonuiiie Design Modeler 61biiie He BAKOPUCTOBYETHCS 1

MOKe OyTH 3aKpHUTe.

Ha nactymHoMy ertami BHKOHY€ThbCS Tepexin a0 posaury Model Stady-State
Thermal, ne 3a1iiCHIOETBCSA MIATOTOBKA MOJIENI O YMCEIBHOTO PO3pPaxyHKy. Y JepeBi
npoekty Tree Outline oOGupaeTbcs myHKT Mesh, micis 4oro B maHen HajallTyBaHb
Details 3amatorbcsi mapameTpu TOOYAOBH  KIHIIEBO-€JIEMEHTHOI CITKH. 30Kpema,
BCTAHOBJTIOETHCS CEpPEAHIA pPO3MIp eJIEeMEHTIB a00 3acCTOCOBYETHCS aBTOMATHIHHUI
QITOPUTM TEeHepallii CITKH, 3alpOMOHOBAaHUHN MPOTpaMoro. Y BHITAJIKY, SKIIO OTpHUMaHa

CiTKa He 3a0e31euye JOCTaTHhOI TOYHOCTI Pe3yJIbTaTiB a00 Ma€ HEPIBHOMIPHUI PO3MOILIT
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€JIEMEHTIB, PEKOMEHIYEThCSI BUKOHATH JOJIATKOBE PYYHE KOPUTYBaHHS MapaMeTpiB

JUCKpEeTH3aIlii.

VY posmimi Stady-State Thermal 3amaemo Temmeparypy Ha poOodiii 30HI By3Jja.
Kinnesa temriepatypa Matepiaiy Micis IPOXOKEHHS Kpi3b 1HekoBuii pec = 100°C.

BinmoBigHO Taky TemiiepaTypy BUCTaBISEMO.

A: Baze_Cherviak

600,00 (mm)
]

450,00

Puc. 7.2 - Cxema 3a1aHHsi TEMIIEpaTyp B BY3Ji

VY posznini Solution He0OX11HO BKa3aTH MapaMeTPH Ta pe3yJIbTaTh PO3PaXyHKY, SKi
IUIAHY€ThCS OTPUMATH TICIS 3aBEPIICHHS aHami3y. Y JaHOMY BHMAJAKY /0 TEPETiKy
BUXI1JIHMX BeJIMUUH oOuparoThes Temperature Ta Total Heat Flux, 1o go3Bossie ominuTH

TEeMITepaTypHUN PO3MOJIL 1 MIUIbHICTh TETIOBOTO TTOTOKY B JOCIIKYBaH1# MOIEII.

Hami B cepemoBunii  ANSYS  Workbench BukoHyeThcsi 3B sSI3yBaHHS
po3paxyHKoBHX MOy iB. J{ist mporo enement Geometry 3 anamizy Stady-State Thermal
OpUTATY€EThCs 10 po3auty Geometry momyss Static Structural, a komnoneHnTt Solution 3
TEIUIOBOTO PO3PaXyHKY MEPEHOCHUTHCS A0 MYyHKTY Setup CTpyKTypHOTO aHamily. Taka
TIOCJTITIOBHICTH JiH 3a0e31euye nepenaqy reOMeTpUIHUX JaHUX 1 Pe3yJIbTaTiB TeTIOBOTO

aHaI3y IJIs TOAAJBIIIOTO BUKOPUCTAHHS TTi]] 4ac MIIIHICHOTO PO3paxyHKY.

[Ticns mepexonumo ao Static Structural > Model. Jlomaemo 10 Mojeni CiTKy Ta
PO3CTaBISIEMO 3aKPITUICHHS. 3aKpiruitoeMo koManaoo Remote Displacement Tak, o0

ITHEK MaB 3MOTy 00epTaTUCh MO Oci Z, TaKoXK (PIKCOBAHO 3aKPIILIIOEMO HAa OJHIN 3
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rpaHel jgomnarei, o0 3 iIMITYBaTH 3aKJIMHIOBAHHS 1 IEPEBIPUTH BUTKU HA MIIHICTh. Ta

70/1aeMo 10 Aetaiti kpytHuit MmomeHT 500 H*Mmwm.

B: Baze_Cherviak

700,00 (mm)

Puc. 7.3 — 3akpirnieHHs Ta CHUIH, 10 JIII0Th Ha BY30J1

Ha nactynmHomy eramni BinOyBaeTbea mepexiy 10 po3aury Solution, y skomy
3a/1a€ThCs TIEPEIIiK BUXITHUX MapamMeTpiB, M0 MiJIATal0Th aHATI3y MICIs 3aBEPIICHHS
oOuuciieHHs. Y JaHOMY BUIIQJKYy J0 pe3ylbraTiB nojatoTecsi Total Deformation,
Equivalent Elastic Strain, Equivalent Stress Ta Safety Factor, 1m0 103B0JIs€ KOMIUIEKCHO
OI[IHUTHU HamNpy>XeHo-nepopMoBaHUN CTaH JOCTIIKyBaHOTO enemeHTa. Ilicias BuGopy
NOTPIOHMX TapamMeTpiB 3a JOMOMOIOI0 KOMaHaAu Solve BUKOHYETbCS YHCENbHE

0o0YHUCIIEHHS 3aJaHOTO TljIA.

Ha ocHOBI 3100yTHX BiJIOMOCTEH KJIIOUOBHUMH IIOKa3HMKAMH IS OIIHKH
Mpale3aTHOCTI By3Jia € €KBIBAJIEHTH1 HaNpyKeHHs, cyMapH1 Jedopmarli KOHCTPYKIIii,
a TaKoXX KoediIieHT 3amacy MiHOCTI. CaMe 111 XapaKTepUCTUKH JTIO3BOJISIOTh 3PO3YMITH

SK TETJIOBUM, TaK 1 MEXaHIYHUN BIUIMBU HA €JIEMEHT Y MPOIIECl HOro eKCILTyaTallii.

[lepioueproBo JOIIBHO TPOBECTH OIIHKY By3J1a 3@ MEXaHIYHUMU MapaMeTPaMHU.
3naueHHs koedilieHTta 3anacy minHocTi (Safety Factor) € BU3HauanbHUM MOKAa3HUKOM,
OCKIJIBKM BOHO BKa3y€ Ha BIPOT1IHICTb BHHUKHEHHS HeOe3neuHux nedopmaiiii 4u
py¥iHyBaHHs fetam. J[s 3a0e3neueHHs HaaiiHOI poOOTH KOHCTPYKIIT HE0OXiTHO, 00

3HAYEHHS 1HOro KoedilieHTa nepeduIbIIyBalo OJAUHHULIIO0, TOOTO BUKOHYBaIach ymMmoBa k

> 1.
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B: Baze_Cherviak

= 15 Max
10

ﬂ s
1,4743 Min

o

100,00 (mm)

Puc. 7.4 — [1e3ynpTaT po3paxyHKy 3aracy MiIfHOCT1

3 pe3ynbTaTiB MPOBEACHOTO PO3PAXYHKY BUILIMBAE, IO 3HAYCHHS KoedilieHTa
3amacy MIIHOCTI € JJOCTaTHIM, OCKUIBKM BOHO MepeBullye oauuuilto. Ile nae miacrasu
CTBEPJIXKYBAaTH, 110 3a 33/ITAaHUX YMOB €KCILTyaTaIlii TOCIPKYBaHUN €JIEMEHT HE JIOCATHE

TPAaHUYHOTO CTaHY Ta HE 3a3HA€ PYyWHYBaHHS.

Hactynmaum kpokoM aHalti3y € OlliHKa pe3yibTaTiB cyMapHux aedopmariiiit (Total
Deformation), siki [gomoMaralOThb BUSBUTH JUISSHKM 3 HaWOUIBIIMM  pIBHEM
HABAaHTAKCHHS, a TaKOX BH3HAYMTH 3HAYCHHS BIANMOBITHUX 3CyBiB. OTpuMaHUit
posmoaun aedopmariiii  HAOYHO TMOKa3y€ HAWOIIBII KPUTHYHI 30HU CIOPYIH, IO

UTIOCTPYETHCA HA PUCYHKY 7.5.

300,00 (mm)

Puc. 7.5 — PesynbTar po3paxyHKy 3arajibHuX Aedopmaltiii
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3 aHaI3y OTPUMAHOT0 300paKeHHS BUTHO, 1110 HAHO1IbIIe 3HaYeHHS Aedopmartii,
aKe ckiagae mpuobauzHo 0,5 MM, TOMIYaeThCS Yy KIHIEBIM YacTWHI 4YepB’siKa, e
BiI0YBa€ThCS IHTCHCUBHUI MPOIIEC YIIUTFHEHHS Ta CTUCKAHHSA MOJIIMEPHOTO MaTepiany.
3adikcoBaHe 3HAYEHHS 3CYBIB € HEBEJIUKUM 1 HE BUXOAMUTH 32 MEXI1 JAOMYCTUMUX, 1110
BKa3ye Ha 3BUYaliHy pOOOTY KOHCTPYKIII Ta BIACYTHICTh CEPUO3HUX BIAXWJICHb Y ii

reoMeTpii i Yac HaBaHTaKCHHSI.

Puc. 7.6 — Pe3ynbTaT po3paxyHKy €KBIBaJICHTHUX HAMPYKEHb

7.2 Po3paxyHku il MOJIEPHI30BAHOI MO/IeJIi B CHCTeMi Ansys

JIns aHai3y OCYy4acCHEHOI KOHCTPYKIII 3aCTOCOBYEThCS MOAIOHA MOCIHITOBHICTh
JiH, mo Oyra MOKIagHO BUKIAAEHA y miapo3aut 7.1. 3 ornsamy Ha 1€ y bOMY PO3JLIi
MOJIAHO JIMIIIE CXEMaTUYHE BIJOOpaKEHHS METO/IB BU3HAUYECHHS TEMIEPATYPHUX YMOB,
HAaBAHTAKEHb Ta TPAaHUYHUX 3aKpiIUIeHb, Kl BHUKOPHUCTAHI MiJ 4Yac 3MOJIEITIOBAHHS
ocydyacHeHoi Moxem (pucyHku 7.7-7.8). T'0JIOBHOIO METOK 3IIMCHEHHS TaKOIO
OOYHMCIICHHSI € OTPUMAaHHS BIJMOBIAHUX JaHUX Ta MOJAJbIIE 1XHE CIIBCTaBJICHHS 3
MOKa3HUKaMHu 0a30BOT0 3pa3ka KOHCTPYKIlT 3 METOI BHU3HAYEHHSI JIIEBOCTI 3pOOJICHUX

3MiH.
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600,00 (mm)
—;

STUDENT

Puc. 7.8 — 3kpimieHHs Ta CUJIH, 10 J1I0Th Ha BY30J1
3HOBY NIPOBOJMMO PO3PaXyHKH MEXaHIYHUX XapaKTEPUCTHK Taki SK, 3arac

MIITHOCTI Ta 3arajibHi aedopmarrii.

i 1,0562 Min
o

100,00 (mm)

Puc. 7.9 — Pe3ynbTrar po3paxyHKy 3amacy MIITHOCTI
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3amac MIIHOCTI CTaB MEHIIWN, MOPIBHAHO 3 0a30BOI0 KOHCTPYKIIEI, 4Yepe3
3MIHEHHS KOHCTPYKILIi BUTKIB, OJHAK MOrO BCE OJHO JOCTATHHO HIO0 BUTPUMYBATH

HaBaHTaXXCHHAI.

800,00 (mm)

erviak
train
nt Elastic Strain

= 0,0012507 Max
‘ 0,0011118

Puc. 7.11 — Pe3ynbTar po3paxyHKy €KBIBAJICHTHUX HANPY>KEHb

3 OTpUMaHUX JaHUX MOXKHA MOMITHUTH IO 3arajbHa Jedopmaiiisi ctaja AEmio
Kparie, 00 uyepe3 3MiHy KOHCTPYKIIii, SIKIIO 3aKJIMHUTh Ha MOJIEPHI30BaHI YacTHHI, TO
ycs nedopmariiss Oyzae cropsiMoBaHa 3a II0 YAaCTUHY, KOJIM B 0a3oBiil Bepcii Moxe
MOBPEIUTH YBECh 4YepB’AK. TOXX MOXKHA 3pOOWTH BHUCHOBKH, IO JETalh BUTPUMAE

MPUKJIAJCHE 10 Hel HAaBAaHTAXEHHS Ta MPOKPAIUTh 3MIIIYBaHHS MOJIIMEDY.

7.3 Po3paxyHku AJis1 6a30BOI Ta MOJEPHI30BAHOI TONEAU B CUCTEMi Ansys
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Jist po3paxyHKy JaHOi KOHCTPYKIT OyZeMO BUKOPHUCTOBYBATH Ti K METOIUKH, 1110
1 A1 ToTepeaHbOi KOHCTPYKLIi y myHkTax 7.1 ta 7.2. Tomy y 11poMy po3aiii mogaHo
JUIIEe CXeMaTHUYHEe BIJOOpPaKEHHS METOMIB BH3HAYCHHS TEMIIEpaTYpHUX YMOB,
HaBaHTAXCHb Ta TPAHUYHUX 3aKPiIJIeHb, SIKI BUKOPUCTAHI MiJ Yac 3MOJICIIOBAHHS

MUHYJIOTO By3Ja (pucyHku 7.12-7.13).

0)
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Puc. 7.12 — Cxema 3aaHHs TeMIiepaTyp B MOJCPHI30BaHOMY BY37Ii, i€ a)
bazoBuii By3011, 6) MOIepHI30BaHUI1 BY30J1 3 MOBHICTIO BUCYHYTUMH JIOTIATSMU, B)

MOI[epHiBOBaHI/Iﬁ BY30II 3 MIHIMaJIEHO BHUCYHYTHMH JIOIIATAMHA
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placement

N:mm

[€] Fixed Support

Puc. 7.13 — 3akpimieHHs Ta CWIIH, 1110 JAiI0Th Ha BY30J, ¢ a) ba3oBuii By301, 0)
MOJIEpHI30BaHU By30J1 3 MOBHICTIO BUCYHYTUMH JIONATSAMU, B) MOJAEPHI30BaHUI
BY30JI 3 MiHIMQJIBHO BUCYHYTHUMHU JIOTIATSMU
3HOBY MPOBOAMMO PpO3pPaXyHKH MEXaHIYHHUX XapaKTePUCTUK Takl sK, 3arac

MIITHOCTI Ta 3arajibHi nedopmarii.
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D: V1

Safety Factor
Type: Safety Factor
Time: 1000

1

5

1,4526 Min

0
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B)
Puc. 7.14 — Pe3ynbpTaT po3paxyHKy 3amacy MIIIHOCTI, e a) ba3owuii By3o0:1, 0)
MOJIEpHI30BaHUl By30J1 3 MOBHICTIO BUCYHYTUMH JIONIATSIMU, B) MOICPHI30BaHUI

BY30J1 3 MIHIMAJIbHO BUCYHYTUMH JIOTATSIMU

3 po3paxyHKiB BUJIHO, 1110 MOJEPHI30BaHa JIETaJIb MA€ T1PIIi MOKa3HUKH MIITHOCTI,
1 3 IMMOBHICTIO BUTATHYTHMH JIOTIATIMHU Make KPUTUIHO HU3BKHIA, ajie BCE OJTHO I[LOTO
BHUCTAUNTh [IJI1 BUKOHAHHS TIOCTABJICHUX TE€pEe] HUM 33jad 1 MpH OUIBII B’SI3KHUX
MaTepianax, BUTKH 3MCHIIYIOTh, TOMY IIbOI'O MAa€ BUCTAYUTH JJII pOOOTH 3 OYyIb-SIKUM

MarepiajgoM.

formation
otal Deformation
mm

= 0,038572 Max
) 86

0,0042857
= 0Min

86



rmation
| Deformation

Puc. 7.15 — Pe3ynbrat po3paxyHky 3aranpHUX Aedopmariii, ne a) bazoBwmii
BY30J1, 0) MOJIEpHI30BaHUI BY30J1 3 TOBHICTIO BUCYHYTHUMH JIOMIATSAMH, B)

MOIIGpHi3OBaHHﬁ BY30II 3 MIHIMaJIEHO BHUCYHYTHMHU JIOIIATAMHU

i-—- 0,00086586 Max

L 7,4327e-6 Min

tic Strain

0,0011834 Max
[_‘ 0,0010521

0,0007895
0,0006582
0,00052691
0,00039561
0,000

— 1,7336e-6 Min
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F: V2
Equivalent Elastic Strain

Type: Equivalent Elastic Strain
Unit: mm/mm

M 0,00086054 Max

0,00076498
0,00066942
0,00057385
0,00047829
0,00038273
0,00028716
0,0001916

| 9,6037e-5
L 4,7417e-7 Min

B)
Puc. 7.16 — Pe3ynbrar po3paxyHKy €KBIBAJICHTHUX HaIlpy>KeHb, 1¢ a) bazoBuit
BY30J1, 0) MOJIEpHI30BaHUM BY30J1 3 TOBHICTIO BUCYHYTHUMH JIOMIATAMH, B)

MOJIEpPHI30BaHUM BY30J1 3 MIHIMaJIbHO BUCYHYTHUMH JIOATSIMHU

31aHUX pe3yJbTaTiB BUJHO, IO MPHU MOBHICTIO BUTATHYTHX JIONATSX, TOTAJbHA
nedopmailiisi, Ta €KBiBaJIE€HTHI HAPYKEHHS TPOXH BHILI 32 0a30B1, OJTHAK MPHU MMOBHICTIO

3MCHIICHHUX JIOIIATAX, I_Ii MMOKa3HHUKH CTAIOTh HABITh KpaliuMH 3a 6330By MOICIIb.
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BucHoBkn

VY Marictepchbkiil po6oTi OyB pO3IIISIHYTHI €KCTpyAep y ckiaii TpyOHOI miHii 3
MOJICPHI3AIIIEIO [ITHEKY.

VY 1i#t poboTi OyJI0 pO3TISTHYTO TPYOHY JIiHIIO, EKCTPYAEp Ta 1HIII CKIIAIOBI i€l
JHIi, TpU3HAYEHHS, a TaKOXX NMpUHIMN aii. Byno mpoaHanizoBaHO MpoOIEC Ta €Taru
BUTOTOBJICHHS TPYyOHW 13 MOJIIETHICHY. byno po3risiHYyTO Ta IpoaHadi30BaHO OiNIbII
neTanpHO ekcTpyaep 63x25. IIpoauBUINCh KOHCTPYKINIO YepB’SIYHOTO Tpecy, HOTo
XapaKTEPUCTUKHU Ta MPUHIIMII J1i IbOTO arperary.

[IpoBeneni Oynu oOpaxyHKH, siki HMOBIPHO 3aCBiq4aTh Mpaie3gaTHICTh MaIlIUHHU.

_ . 450
[Ipu po3paxyHKy Ha MIIHICTh OYJI0O OTPUMAHO TaKi pe3yibTaTh N = Tos = 2,3, To0TO

MILHICTb J€TaJll IEPEBUIILY€ HABAaHTAXKEHHSI, 110 HA HEi i€, y 2.3 pa3u. Takoxk KUIbKICTh
TEIJIOTU SIKY OTPiOHO TiaBecTH HarpiBHUKamMu Qni= 12 kJIx, 11100 3a0e31meunTr TaKy

KUIBKICTb TeIJia, Mi BI3bMEMO 4 HarpiBayiB MOTYXHICTh 3KBT.

Ilin 4vac nucepramiitnoi poGotu, Oyno 3AIHCHEHO MAaTEHTHI TOCITIIKCHHS
KOHCTPYKIII MallMHM, 33 MIJCYMKaMU SKMX OOpaHO TEXHIUHE PIIICHHS], SIKE CIYIIHO
3aCTOCYBATH JJIsl MOJIEpHI3allli eKCTPYyAepa 3 METOI0 301IBIIIEHHS MPOYKTUBHOCTI HOTO
3MINTYBaHHS I TOJINIICHHS SKOCTI mpoaykiii. [y HampsMmy MopepHizaiii Oyiio
o0paHo MOJIEpHI3allito YepB’siKa 3 J0/IaBaHHSIM 3MIIIyBAIbHOI YACTUHU. 3alPOTIOHOBAHE
pillieHHsT cripusie cTalimizaiii mpolecy eKCTpy3ii, MOKPAIIEHHIO SKOCTI MOJIIMEPHOTO

pO3IUIaBy Ta IMiJIBUILIEHHIO SIKOCTI TOTOBUX TPYO.

JUist miaTBEpKEHHS MPale3IaTHOCTI 3allpOIIOHOBAHOT MOJEpHI3allli BUKOHAHO
PO3paxyHKHU MOJIEPHI30BAHOTO By3Jia B porpamHomy cepenoButili ANSY'S, pesynsraTu

SKWX 3aCBITYUIIM BIJMIOBIIHICTh KOHCTPYKIIIT yMOBaM €KCILTyaTaIli.

Takox nmpu BUKOHAHH1 0YyJIO pO3pOOJICHO PO3ILIH, 10 IKUX BIIHOCITHCS, MOHTAX
1 eKCIUTyatallisi eKCTpyjepa, CTapTan-TpOeKT Ta OXOpPOHa mpaii. YCl Il pO3aiTu

M1ITBEPKYIOTH JTOLUIBHICTh BIPOBAKEHHS MOJICPHI30BAHOTO EKCTPYAepa.
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Tadauus po3rJsiHyTHX NATEHTIB

Ne | Ilpeamer Ne 1oKymMeHTy, KpaiHa 3agaua 3a91BJIEHOT0O
NOUIYKY BU/IAa4i, aBTOP TEXHOJIOTIYHOI'0 pilliecHHA Ta
iJIb i0r0 CTBOPEHHS
1 |Yepn’sk I1ar. Ykpainu Ne [ Yeps'sk excTpynepa MICTUTh Baj 3
eKCTpyaepa MOCJTIIOBHO PO3TAIIOBAHUMU
PYASPE 1102908 , MITK B29C AOBHO D
XBOCTOBHKOM, POOOYOI0 30HOIO 3
47/60, 3asBJI. | TBUHTOBOIO Hapi3KOI0, & TAKOXK
HAaKOHCYHUKOM, CITOPSKEHUM
21.05.2015,  omy6u. » CHTOPA
MPY>KHAM €JIEMEHTOM 1
25.11.2015, ©Oron. Ne | BcTaHOBJICHHM 3 MOKJIMBICTIO
.. | 3BOPOTHO-TIOCTYNAIBHOTO PYXY B
22., CoKOJIbChKUI p T Pyxy
OCbOBOMY OTBOpI BaJa.
Onexcauap HakoHneunuk 3 00Ky XBOCTOBHKA
: BaJia CIIOPSAJKEHO IIITOKOM 3
JIeoH110BHNY, N ..
PO3TaIIOBAaHUM Ha MOTO KIiHIT
MikynbOHOK Irop | mopiHeM, pu LOMY JUISHKA
. ., | OCLOBOr0O OTBOPY BaJia MIXK
OneroBuu,  IBilbKHiA :
HAKOHCYHUKOM 1 TIOPITHEM
Irop IropoBuu 3aI0BHEHO B'SI3KOI0 PIUHOIO, a B
OCbOBOMY OTBOpI1 Bajia Ha
3a3HAYEHI AUISHII 3aKPIIIIEHO
HEPYXOMY JPOCEIbHY MIai0y.
2 | Topmena IIar. CIIA Ne | KoncTpykuist Toprieniy, 1o
eKCTpyaepa 3 OpMY€ KOHTPOJIhOBaH1 KaHaN
PYASPAS3 | 10513051, MITK B29C | POPMYC KOHTP
HaIPaBJISIOY Teuii po3IuiaBy, 3a0e3neuyroun
UMU 48/53, 3asiBJI. | IHTCHCHUBHE TIEPEMIITYBaHHS Tepel
KaHaJIaMu OpMYyBaHHSM BUPOOY. MeToto €
14092017,  omy6n. | POPMY pobYy )
MBUILIEHHS SKOCT1 €KCTPYI0BaHOT
24.12.2019., Terry | npoaykiii Ta 3HUKEHHS AeEKTIB.
Wayne  Williams
Andale , KS
3 | [nex [Tat. CIIIA Ne 7387426, | 3anponoHOBAHO KOHCTPYKIIIFO
eKCTpyaepa ITHEKa 31 3MIHHUMHU €JIEMEHTaMU
KCTPYACPA | MK B29C 47/64, :
31 3MIHHOIO po IO 171 KEpyBaHHS IOTOKOM
reOMETPIEI0 | 3asIBIL 04.11.2005, | marepiany. MeTo1o € miABULIICHHS
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€JIEMEHTIB omy0i. 17.06.2008., Jon | epeKTUBHOCTI €KCTPY3ii Ta

L Kuhman. Ann Arbor MOXJIMBICTh aJanTalii mi1 pi3Hi

' ’ " | TUTIM TIOJTIMEDIB.

MI
Topnena ITar. CIIA Ne | 3anmponnoHoBaHo TOpIIETY
CKCTPYACPA 3 | 50190375133 A1 | GKCTPYZEDA 3 pyXOMUMH
peryJjaboBaHU ' | HAMPSIMHUMU JIOTIATSMH, K1
MU MIIK B29B 7/40, B29C | MoxyTb pajiiaJibHO PETyJIIOBATUC.
CTEMEHTAMH | 40 3 SaSIBIL Me?TO}O € ajanTaiis mpouecy

3MIIIYBaHHS 10 PI3HUX MaTepialliB
21.06.2019, omyOJ1. | 6e3 3aMiHU TOpIIEIN Ta
12.12.2019 MOKpAIIEeHHS TOMOTeH13alli
T h pO3ILIaBy.

COMPAGNIE

GENERALE DES

ETABLISSEMENTS

MICHELIN.
ek ITar. CIIA Ne | Po3poOxka 1iHeka 3 paaiaibHO
CKCTPYACPA 3 | 5111/0292363 A1 | PO3TAIIOBAHMMH BHCTYTIaMH, AK1
IHTCHCUBHOIO ' | CTBOPIOIOTH 30HU IHTCHCHBHOT'O
30HOI0 MIIK B29C 47/60, | 3cyBy Ta TypOyJ€HTHOTO MMOTOKY.
3MiyBaHHA | o 03.03.2010, M(?TOIO € NOKPAIIEHHST

3MINTyBaHHSI Ta TEPMITHOT

omy01. 15.09.2011., | omHOPIAHOCTI MOJIIMEPHOTO

Timothi D. | PO3TIaBY:

MAZZOCCA
Maex ITat. Kutaro Ne CN Po3po0ka mHeka 3 101aTKOBOIO
CKCTPYAEPA 3 | 107534219 A. MIIK 3MINTYBAJILHOIO JIJISTHKOIO MK
J0JIaTKOBOIO ’ 30HOI0 CTUCHEHHS Ta J03yBaHHS.
30HOI0 B29C 47/60, 3asB. MeTot0 € oKpamieHHs Teo- Ta
3MIITYBaHHS MacoOOMiHY, MIJBULIECHHS CTYTEHS

13.01.2012, ony6u1.
04.07.2012.

TJIaBJICHHS TOJIIMEpyY Ta
cTal0iTi3allis mpoIecy eKCTpy3ii.
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1
MINING SECTION FOR PLANTIC
EXTRUSION SCREW

CROSS REFERENCES TO RELATED
APPLICATIONS

This application 1s a continuation of U.S. Nog-prosssonal
patent application Ser. No. 145600852 filed on lan 20,
2015, which is incorperinad beren by reference,

US. Noaspeovissosal patent applicaton Ser. No, 14600,
8352 chimed the beoefit of US. Provisional Patent Applica-
tien No. 61928 858 filod on Jan. 17, 2014, which is icor-
porated hercin by reference.

FIELD

This inveotion selates 0 00 extrusion screw having un
mixing sechon.

BACKGROUND

The mixing of molten plastic with additives including
colorants 15 an important step pror to extruding the molien
plastic oo an extroded shape by means of u die or prior 1o
mjectizg moblen plstic mto a mold dunag an inection
makling process. Typically, plastic peliets and various addi-
tives are fod o the food of un extrimon nschine which
typscally includes a barred and a0 extresion screw which
rotites within the barrel. Typically, the barred is o precive
cylindneal bore luving heated walls. The screw 13 typecally
an clongated auger hke member having a generally cyline
drical serow reot and o coatinvous helical ridge or “flagh™
which projects froms the body. The belsal faght presents o
onarrow (tvpecally shout | em o width), costinvous ut
surface wlach s peeferubly closely offsel froen the mnside
wall of the barrel, Preferadly. the Might ts configured s that
the extrudite doos sot ow berween the hghn sod the nside
wall of the harnel bu. rther. 1 “wiped™ from the inside wall.
The extrudate 1 typically o combination of plastic pellets,
partially meltad plastic pellets. molten plasts: and possibly
wlditives, The proportions of uomelied plastic and molien
phastic vary &epending oo whether the exirudste is acar the
nlake or near the outhel. A chanmel s delined betwoen the
terns of the Might. This channet conveys the exerudme down
the leagth of the barrel as the extrusion screw twms within
the barrel, 1o most cones, the extrmion wrew includos a feed
section in which the depth of the channed is gencrally
constant and selatively doep (on the order of 15 mm for a 100
mm diameter serew ), o trassition secthon in which the depih
of the channd decresses and o first metonng section wherein
the depth of the chanae! is rxluced fon the order o' 7 mm fir
a 100 mim diameter serew ) and coostant. The depth of such
o chunsel s Known e art as the “root depth™, Typically.
the imsile wall of the hamrel includes a heating band for
mwlting the plastic pellets ino o highly viscous molieo
plastic matenal. ln order s accomplish thorough mixing.
extrusion sceews ofien include & mixing section, The pur-
pose of o meing stion is o max the molten plastic and
additives us much as possible pror 10 o second metering
section which forees the extrudate cidher into a dic or an
wjection modd.

SUMMARY

The present extiusion sceew mclodes an maxing wtion
The maang soction hos s adet cud for soceviog eatrudute
and an outhet end for dischorgiog extrudate. The mixing
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section iecludes a mixing section root, wiping lands and
barrier bixds. The mixing section reot is generally cylindn.
cal in shape. The wiping bads andd 1he barricr lands are
amnged on the mixing section oot in an alterating fachion
aand sre sreangod o dowribe helines o thy exiond froan the
infket end 10 the ourlet end. The wiping lands have owside
surfuces which generally machs the wall of 1he extnsion
barrel. There is an offset between the ontside surfaces of the
barrier lands and the wall of the exuusion barrel. The wiping
Laneds bove o geeater belix asgle than the Barricr lands. The
wiping lands and the bamier lands define inkt channcls
which marrow toward the outlet cod. The barsior lands and
the wiping lands also defime outlet chansels which widen
sosard the outlet end.

Mixing channels 2re cut into the wipsng lunds und the
barrier lonxls, The mixing channels are amangad o define
holixes which are orsented gencrally ot right asglos 1o the
wiping lands s the barries lands. Accondingly, the mixing
channels presest chaone! wall surfaces that are orkoted
approxmmately of right anghkes o the wiping lends mad the
barrier fanids. Because of this opposing enentation of the
maxing channed wall surfuces in selation 1o the wipimg kods
and the barrier kads. a portion of 1he extradate fowing from
the inlet end to the outlet end ¢lumges direction when thin
portion of the extrudste encounters the wsade wall surfoces
of the mixing channels. This alteration of dircction of a
portion of the extradute comes mercead mivaog of the
cxtnxiate.

BRIEF DESCRIFITON OF THE DRAWINGS

FIG. 1 s @ side clevation view of aa cmbodsnwent of an
entruder serew meluding @ mimng section.

FIG. 2 & 0 sde edevation view of one embodmment of the
maxing section

FIG, 3 s o phnar projection of 1he one embodiment of the
mixing section shown m IlG. 2,

FIG. 4 5 a sxde cloevation view of o second embodament
of an extnxder serow including n mixing soction.

FIG, § 55 a sude clovation view of a sccond embodinent
of the mixing wetion

FIG. 6 13 @ planar peojection of the minisg section shown
in FIG. 2

DETAILED DESCRIFTION

Referring w0 the dewings, FIGS, 1 and 2 show an
extrusion screw 2 whach snclodes an example embodinent
of & mixing section 10 Pxtrusion screw 2 s acrangad o
motate i the dirction indicated by amow R within an
extrusson barrel § which is shown only partially s 1F1G, 1,
The skilled reader will appreciote that extrusson barrel §
oxterxts ot lesst the entire Jength of extrasion seeew 2. The
skilled render will also appeeciase thit extnesion barel §
prosents o presisely defined cylindeical bore for nevaving
extrusion sorve 2 and will typically inchade hoating bands
uswally disposad near the fead end for beating and melting
phstie extrodate. Reference is adw made o ULS, P, No,
5,215,763 which is mcompomted herein by reference.

Extrusion screw 2 s shown in FIG, 15 imended s an
caunple of & typical extrusion scaew und 15 by no moans
represcatative of all of the extrusion screws which may
HSOPOEE B mixing svhioa 10, As can be wen in FIG, 1,
extrusion screw 2, s imtendx!] 10 rotate in the direction
indicated by arrow R sbout its longsudinal axis A Extresion
sorew 2 includes o feod soction 2A, o tressition section 213,
a first metering section 20, o mixing section 10, and »
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3

ssvond metoring soction 20 and fisally an ombet 2E. In this
oxample. a fisst continvous helical light 3A exiends from the
inlet enxl of the foad section 2A 1o the outlet ol of the first
metenng secton 20, The helical Might exwends sadiolly
outwand from serew oot 2R and i disposed @ a holix angle
of appeoximately between 15 and 20 degrees. By way of
oxplanation, a Might kaving a helix angle of O degroes would
merely be o nng-like rodial bund which is perpendboular o
axis A and which encircles the screw root. Such a flight
would peobably lave mo veelid fuscton, Convensely, a llight
having a helix angle of %0 degrees woukl be a longinudinal
rdge which woald be perfectly aligned with axis A and
would slso peobably have oo usetul fenction. However, a
flight which is disposed at an angle preater than O degrees
and sgnificastly loss thaa 90 degroes will define an auger
like archimedenn scnew. which is, so 10 speak, the archetypal
design for deviees that punsp liguads in a contimuous Sshion.
Accondengly, flight 3A is adapted for pumping extrudiute
from the feod end to the outlet of metering section 2C as
oxtrusion seew 2 rolules i the disection wdicesed by
direction amow R.

As con besoen mn FIG 1, fght 3A of extrusion serew 2 has
a Mal outer b surfoce 31 than closely mutches the inside
surface of extrusion barrel §, Lond surfoce 31 does pot
necessanly bave 1o precisely mutch the wall of barre! 8, but
the offset batween lamd surfoce 31 and the barrel wall is
prefezably sulBoicatly small to prevent aay sigailivsnr flow
of extnudale between those surfaces. A slight gap 15 preterred
so thot a small amoeunt of extrudite may be present between
Jord sueface 30 and the barrel wall, This small amoent of
extrudate. which 1« constantly replaced. acts as a lubrcont.
A ight or “hed™ whach s Closely offset from e inssde wall
of an extrusaen hareel 50 @ W prevenl @ signdicant fow of
extrudate between the lind anxd the barred wall is referrad 10
by those skilked in the wrt os o “wiping lad" bacause wiping
larxls tend o wipe the inside wall of the bamel chean of
extrudate. A thght or “land™ which is sufficsently offset from
the insade wall of s extruson bamel S0 35 10 perot the flow
of extrudate botwoen the Jaod and the barrel wall is referred
w0 by those skilled i the @t as o “bamser land" becanse
harrier lands tend %o present an obstacle to the passage of
extrudate but do not completely prevent the possage of
extrudste. A channel 20H s defioed batween turns of flight
IA, This clamnel conveys extrsdate and the depth of tlus
channed chaoges depending on the Jocaton along screw 2. 1o
thix example, in feed section 2\, serew root 2R hax a
relatively sonall dismeter which sesults in o rdanively deep
channed 20H. In transition soction 23, 1he dismeter of scrow
ol 2R incecases s that the depth of channel 2CH is
reduced between the inles cod and the outlet cad of ransition
section 208, Fisst mactering section 20 bax o generally con.
stant serew oot diameter and & comesponding generally
constant chasnel dopth, The same can be said of woond
metenng sechion 20, Second metering section 20 is adapted
w0 roovive muxed extrudste from mixisg section 190 and
prosent the extenbae @ o continuous, costrolied low w the
outlet of the extrusion machine, As moted above, in this
oxamphe, maning sotion 10 i interposed  Betwoon fiast
metenng section 2C and second metenng section 20, Mix-
ing section 10 will be described in groster detail below,

PIG, 2 peovides s enlanged view of s example embodi-
ment of mixing soction 10 FIG, 3 provides a projection view
s which most of maxing section 10 is peojectod oato a plane.
As can be seen n greater detail w FIG. 2, mixng section 10
i also gencrally cvlindricol, Mixiog soction 10, like exi-
s screw 2, 15 nmangzed 10 role aboat axis A and becouse
mixing section 10 is fixed 10 extrsion sorew 2, it also rotutes
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in the dircction indkated by dirction amow R in FIG. 2,
Mixing seetion 10 mev also be considered as having an mlet
eoxd 12 arxl oo owtlet ol 90,

As can be soen 1o FIHG. 2 and in greater detal in FIG. 3,
maning section 10 inchaxdes o puxing socton 100t 20, wiping
laneds 30 ixd barvier Junds S0, Mixing section oo 20 is
preterably cylindrical and may be conssdered as a reforence
surfice from which the relative mudial beight o dopth of
other features of mixing section 10 may be measuned. In this
exanple cenbodisent, wipisg lnds 30 axlade four wiping
Laods 30 (05 can be best seen in FIGS, 3 and 6) which are
preferably evenly spoced around oot 20 [n this example
wiping lancls 30 are set ut # fiest helix noghe. In the example
mixing sevtion shown in FIGS. 2 and 3, wiping linds 30
have o Belix angle of approxamately 70 degrees. Wiping
lands 30 extead outwardly from mixing section maot 20 and
prosent flat, ridge like outside suefces 32 which are pret-
embly cosely olfset from the inside surface of extnssion
barrel 8 Outside surfaces 32 of wiping lands 30 seod 10 wipe
the ansade surlace of extrusson burrel § clean of extrudste os
described ahove.

FIGS. 2 aid 3 also tHustrate a st o baerice Junds 80 which
also extend ot from mixing sectoa roo! 20, Bamer Linds 50
are arrmget in an alemating fishion between wiping Taods
30 50 that barner lands 30 aee evendy spesced with cacl other
and evealy spaced with respect 1o wiping lamds 30. Accond-
wngly, thore are alvo four barrier bods 0. In this example
embodiment, barner binds 30 are set a1 o second belix angle
shat is greater than the first helix angle of wiping londs 30,
Ia the example shown in FIGS. 2 and 3. the helx uogle of
barrier baxds 80 is approximately 75 degrees. Bamrier lands
£0 prosent ndge-like Mot ouside seelaces 82 that are offs
from the mside surface of eatrusion barred 5 preferubly with
o sufficient offset distaece 10 allow a portion of the extradate
10 flow betweon outside surfaces 82 and the harel wall,

Becmsse bamer lands 50 have a greater belix angle than
wiping lands 30 when consideand m the direction ol rotsteon
R. the slternsting spaces betweoen bamer Lands 50 and
wiping Lands define inlet channels 34 which decrome in
width from the indet end o the outlet end. [n thes example
embadiment, inlet channcls 34 decrease in depth fom the
infet end w the outlet end, Thas, sinee inkt chanoels 34 are
wader and may also be deeper al the inlet end, indet channels
34 are relutively open 1o the How of extrudate s their nlet
ends and relaively chosad 1o the ow of extrudate @ their
outlet e, Accorhingly, cach inlet chaneel 34 pecsonts o
flrst chanee] asea an (when considerad on o plane which is
aormal w0 axis A} o its ket end which s greater than 3
secomd channed area ot its outlet end

Similarly, also becsuse barrser lands S0 have o greater
helix angle than wiping lands 30, the altornating spaces
between barmer lands 30 and wipiag lunds 30 when coasid-
wred i the danection cpposite from the disection of rotation
R deline catlet channels 34 which iecrease in wideh trom the
inket eod 1o the outlet end. Further. cotles chansels 54 may
also inereose n depth from thelr mlet euds to their outle
ends, Accordingly, becsuse the cross section arcas of outlet
clanncls 54 (whboen peojected on o plane nonnsal © as A)
increase betwoen their inket endds and their outlet ends. outlet
channels 8 are relatively closed 10 the Sow of extrudate a1
therr indet ends andd selatively open o 1he low of extnsdate
a1 their outlet ends

As can be soen in FIGS. 2 and 3, mixing chaooels 60 are
cut primarnly into wiping lands 30 and barrier lads 30, In
this example coshodinsent, the profile of mixing chanocks 60
desenibes o geserlly are shoped cross section., Puriher, in
this example embodineent, mixing chonned portions 38 also
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extend betwesn wiping lands M) and baner binds S0 in inle
chanmels 34 oear e owdet ends of inlet channels 3.
Similasly, mising channed pomons 58 are abio defined
betworn bamser lands 50 and wipieg ks 20 mee e inlea
wnds of oullel chanasls 54,

FHGS. 4-6 o o panicolar FIGS. 8 and & illusteie o
sevond exangle cmbodiment mixing section 104, Mixing
sevtion MA s vory samblar o mixing secthon 10, exeapt inlet
chonnels 34 o owtlet channels 84 are cither relatively
coiasiant in depib or of Jeasd have sullicient dopih ihroaghout
therir s that, ab no point, de mixisg channels 0 cut o il
foors of cither inket chasmels M and owtler channeds 54
Accondinglv, mixing cheanne] portions 38 and 58 are pot
present in miving section 04, This illestrates that various
cuialigesataoas miy b edeciad fo med dillemng soguine
ments while remaining within the scope ol this invention.
Humwgwgr, it nemains the case [or mixing section 104 that il
cross sectinml oress of inlet chamnels 34 inceense hetween
their inlets and outlets and that the cross secfional aneas of
ol clunnels 84 decreuse between thetr inlets and cutlets.

In this example, as can be hest seen in FIG. X mixing
chunnels 6 s arrsngad it Rights (S0 nad GO s F10G
X) whach aire anented ol slezlily more than a nghl angle s
wiping lands M. Accordingly, mixing channels 6, in this

exnmpke, lenve a heliy ongle of sppeoxiesiely =3k depnoes. 2

iIn thie conmectim. the skillesd reader should recall that a
femiure such @ o wiping knd, @ boarnice Lind or 0 channel
hewing o positive laelin aele, gven the disectson of netation.
will cause extrudite s be foreed from the inket end to fhe
oulka el of oo CNIUERML SC0eW oF o portion Useneod.
Comversely, a feabare such as a channel hawving a negalive
halix anple wonld temd W urge cunelate o conmnter-Ilow in
an opposi direcion genemally o the ol end lowand
the inket end ) Because of the helix angle of =M) degroes,
nuixing clanmels 68 presoot swfaces which the extruddae
cncoumiers as it flows lrom the mletl endd 0 the oullet end.
The skillosd peicdir may be uble o nusgivs: o the varsous
surfaces of the wipmg lals, Bamier lands and mixing
chonnels might miersct with the exinidole os extrucine
progaeses thaongh misang section 10, As miieg section 10
matale in dincction B, extrucdale will be pushod dion andet
chonmets 34 and over barvier bnds 20 and imo oole
chammeds 54, As this flow from milet chasnels 34 e oatle
chuanets 54 cocurs, the positive bnge helix angkes of wiping
ksl 30 and barrser lands 840 and the disection of rnatien K
canisee wiping lands M and bamier lands S0 10 spiral from
the okt end cowsnd the ot end consisent with il
getseral direction of tha Mew of the exirudale thareby forcing
il extruclale b0 gemernlly Mo lroam the mlet oml wasd the
ouibet end and alse From the indet chansels into ibe onile
chinnel in aa Archimedian Gichon [owever, tha megalive
helix angle of mixing channels &0, cavses the mixing
chanisds to peogress o dincction el = ot kost pastially
oppome from the bow direction of the extrudnic when
mixing soction 10 B owemod i direction of aolation B
Cueseguently, m exteudute fowing o inbel chaensels 30 to
ouilel chonnels #0 enconmers mising channg] surfoce: 68, a
porie of ibe exinubaie i padlisected i o disection tkat i
different lrom the remainder of the exirodite amd this
different diretion may ke ondestood. at least in nedative
terms, os i thal pomion of extrudste is counter-[koing in
relation bo the remainder of the extrudme. This redirection of
@ portion of e extredute signilicantly @mbusoes the mixing
af the extnadate a5 it passes throagh mixing seciaon 19,
The skilled repder will seadily appreciaie that the above
dlesenbaed moing seclion 10 providis sn el ion soriow
wilh significant adhantages. The mixing of extradate is
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argnificantly enbanced by presemiing Nights of mixing <han-
nels arcanged @ a belix angle which s roughly at right
amgbon to the wipiing Lanc of the mixing seetion im ok o
prcsenil mixing chanmel susfaces which progress 1o a coun-
wrflow Bshicon as the mixing section foltes. Extmslate
which emeovmniers ihe mixing chamnel surfices moving in o
coniiler-fow disection. changes dingetion therely enhaning
ghe mixang of the extnelnie,

It is wo be ondersocd that while cemain forms of this
anvention |unve boen Hlusesie] and dewcribed, it de el
limited sherete, except in so for & sach limieations are
inzhucked in the following claims sl sllowalble squivalents
therenl,

Hlaving fhus duseribed e vention. what is leimed us

mew and desined 10 be secunsd by Letbers Paleat is:

i, A maxing section for an exinsion sew, compsing!

(n} an inke end o receiving extmidne and anoaulet end
for dischanging extmdate,

b naultiple wiping lands and pultiple baericr Lads which
ewlendd betwesn ke inlet end and the owilst end of the
enixing woctionn both the wipisg lunds and b boerier
landds havang @ posslive belos amgele soch the thi wiping
lands hawe m helix anghe of a8 beast 65 degeees and the
buarmer laneds hive & rreater belio angle than the wipeng
lands, the wiping lande and the hamier lands anranged
wuch thol barrier Bincs S0 i Ceosis 0w enfersect witk the
wiping, lands, the wiping lamds and the bermer lamds
defining alternating inket chomnels and cuthet channels
guch that there are a1 beast tbee ok clesnels aed o
least three oullet channels defimed on the mixing sec-
I!il.'u't,.

() manmyg chemniels whach ane ditined i 1he wiping lamds
and the barmer lands, the mixing, channels arrangod 10
define o pegative helix angle which i3 offser an keast
substantially ‘Nl depgrees froen the el angle of the
wiping lamds w0 that the maxing channels ane arrasped
gonenilly normsal or wilh an offsa of mere s 90
degrees 10 the wiping Lands,

2. The mixisg soctmon of claiim 1. whensdi

the helix angle of the wipanyg lands ix ab lead 7O dognees
and the helin angle of the barrier bands is ai beast &
degrees geeater than the belin ample of the wipuing lands.,

¥, The mixing soctbon of <luim 1, whenein:

the depih of each b channel vases berwoen the mle
end ad the ostbet end ad the depth of ench outlet
chisnibe] varies berwesn the inket eind and the cutle end,

4. The mixiag sectpon of ehim 1. wheneln:

the depth of euch mlet chenel Sovresses froem ihe inls
eold 1o the omba end and e depth of each ouile
chaniva| Mertiees o the inket oind fo e outlel and,

£ The mixing section of ¢laim 1, whenein:

ab beast o postion of cie of the maximg ckanack 5 defaal
ncposis ihe surface botween the wiping land and ihe
barfer land in eoch indet channed and each outle
chum|.

. A thermoplosiic extmigion serew for redation within an

entrusaoa harrel, the extrusion senew consprising

(n} # generally cylindrica, elongaied sorew ol ihat s
rodatahle shoul @ longitudinal axis within am exinsion
buarmel,

(b)) & metering section disposed slong the sorew foo, the
encterinag sction having at kst o Belicn! wiging kad
which exiends from the screw mod e the inckde surtsce
of ik extmsion baonel, the ot keorl one helieal wiping
Ll abarlinengy ot bens) ome chanse| Loe comveying exin-
clate throwgh the metening section,
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(&) & mixiag section downstremn of the metering section.
the mixing section inclhuding:

(1o generally ey lindrcal mixing section root having an
inlet end and an outhet end,

{15) ot deant fowr wipiag Rands exteodmg ostwandly from
1he mixing section noot, the wipiag lunds having side
surfaces and outsde susfoces, the outsxle surfaces
sutlickntly matching the insile wall of the extrusion
borved o substantially prevent the ow of extrudate
betweens the outside surfaoes of the wiping Luds ond
the barrel wall, the wiping lands disposed on the
mixiag section root i a belical fashion with o fisst
positive helix angle of m least 65 degrees, the first
helix angle suitable for defining wiping lands thst
urge extrudate from the mlet cnd towaed the outlet
end of the mixing section s the mixing section
rotates within the barrel,

(k1) bamer lands nmranged i an coopenting fxshion
with the wiping Jands, the harmer lands also extend-
e outwardly from the mixing section body, te
barrier londs haviag side surfaces, the barrier lands
alwo Baving outside surloces suffcicntly offsct from
the inside wall of the extrusion barred %0 permit a
ponion of the extnsfate 2o How between the barricr
Tnxds and the burrel wall, the bormer Lads having s
second belix angle that 3 greater than the first belix
angle of the wiping Lands, the harrice lads arranged
10 not cross or intersect with the wiping lands,

(iv) the adjucent wiping londs and barrier bads defining
nlet channeds cach of whoch exiend between s mlet
end amd an cutlet end. the inlet channels decrensing
10 Cross sectonal aren between their miet cods pad
their outlet emds.

(v) the adjncent barrier lands and wipieg lands also

defining owtlel channeds hetween the inlet chan. 3

nels, each outlet chansel extending hetween an

(A

20

1]

ket endd and an outlet end, the outlet chanecls
mereasing 0 cross sectional anea hetween ther
nlet encdy and thee outlet ends,

(vid mixig chanmels defined 1 the wipiag lands and
the barmser lands, the mixing chansels hemy asrasgad
w0 define » nogitive helix angle such thal mixing
channdds cross the wiping lands at o genceally nomnal
angle o¢ with an offset of more than %0 degroes,

7. The extrusion screw of cloim 6, wherein:

the depth of wach inlel chanad of the minieg soction
decreases from the inket end soward the outlet end and
the depth of cach outhe chanoed incresses from the inlet
cad to the outlet end,

8. The extrusion screw of claim &, wherein:

at Jeast o portion of ape of the mixiag chasaels of the
mixing section s defined noross the surface between
the wiping land and the barrer lad i each inlet
chonpel s cack outket channel,

9. The extrusion screw of cloim 6, wherein®

the helix angle of the wipang Lands ore betweon 65 and 80
degrees.

10 The extresion serew of claim 6, whonvin

the hekx angle of the wipang Linds are between 65 and B0
degrees and the Belix angle of the barricr kands is a1

Jemt 5 degrecssgreaer thon tho belix sagle of the

wiping lands,

1, The extrsion serew of clism 6, wherein:

the hebx angle of the mixang chaneels 15 oflset ot keast Y0
degrees from the helix angle of the wiping lands

12, The extresion screw of claim 6, whorein:

the barrier lanxls and the wiping lands comespond 10 ench
other in their number

13. The extreswon screw of clnm 12, whenem:

the barmrer lands aad the wiping lands are amanged in an
altensaing Fslooa sround the eXtrusion scaew.,
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A torpedo for an extrider comprises: longitudinal member
(9) which is provided at the peniphery thercof with a
plurality of thread portions (12) which protrude outwards
and which are spaced apan in the circumferential direction;
a plurality of sluice blades (19) which are mounted so as o
be movable on the longitwdinal member and which are
partially engaged in apertures (18) of the longitudinal mem-
ber, the longitudinal member (9) and the sluice blades (19)
being provided with complementary radial guiding surfaces
(13, 14, 18) which are in contact with cach other: and
adjustment means (28) for rmdially displacing the sluice
blades relative to the longitwdinal member. The sluice blades
extend through the spaces between the thread portions,
respectively. The thread portions (12) and the sluice blades
(19) are provided with complementary radial guiding sur-
faces (13, 14, 18).
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TORPED FOR EXTRUDER

[0001]  The present invention relates o the ficld of extrod-
ers, i particular for producing profiled elements via dics,
[0002]  Generally, an extricer, for the extrusion of @ plis-
tics of mbber material, comprises a longinudinal sheath in
which there is arranged a longitudinal serew which can be
drven in rtation in order 1o move the material o be
extrsded in a downstream direction in the direction of an
extrusion die whose channel determines the cross-section of
the profiled element o be obloned.

[0003]  In particular, i the field of extrusion of o rubber
mixiure in il form of a profiled clement which can subse-
quently be used for the production of tyres, the extrusion
serew ks provided. ot the downstiream end thereol located an
the side of the die, with a head, generally referred 1o as a
torpedo, which has a1 the periphery thereol threads which
advance the muterial and which bring about o mixing or
stirmang, referred 1o os working, of the rubber mixiure,
[ied]  Currently, there corresponds to each rubber mix-
re which is intendod w0 be extruded a specific wrpedo
whose configurstion is sdapted 1o this mixture in onder to
obtain il desired working of the mixiere, When il s
desirable 1o extrude dilferent rubber mixiures using the samse
extrader, it s necessary to deposat the torpedo in place m the
extrnder and 10 moum 1w s plce the wpedo which s
suitable for the new mixture 10 be extruded. Conseguently,
it is mecessary W have produced ad armanged as many
different wrpedoes as dilferent mixtunes which it is desimble
o extrude and i1 15 pecessary o provide for production
downtimes which are required for the disassembly and
ressembly of the torpedoes,

[0005]  Paents LIS, Patl. Nos. 4,723,847 ald 5,071,255
deseribe extruders in which the serew is provided with a
plate which protrudes locally relative 1o the bose of the
threads so that the entire protruding portion of the plate is
completely embedded in the materal 1o be extruded. In Get,
such a plate produces very little mixing effect of the material
1o be extruded.

[0006]  An ohject of the present invention is o prevent the
above disadvanioges.

[0007]  According o an embodiment, there is proposed a
torpede for an extruder which comprises o longitudinal
member which 1 provided ot the penphery thereel with @
plurality of thread portions which protrude outwards and
which are spaced apan in the circumferential direction, a
plurality of shice blodes which are mounted so as 10 be
movable on the longitudinal member and which are partially
engaged in aperiures (18) of the longiiudinal member, the
longatudinal member and the shiice blodes being provided
with complementary madin] guiding surfaces which are in
comact with each other, and adjustment means for radially
displacing the sluice blisdes relmtive o the longitudinal
member.

[0008]  According to the invention, on the one hand, the
sluice blodes extend over the spoces between the thread
porions and. on the olher hand. the thread pordions and the
sluice blades ane provided with complementary mdial guid-
g surfoces which are in contact with esch other in o sealing
MANIKT.

[0094]  In this manner. the sluice blades create obstacles
which protrude relotive o the longiudingl member amd
which extend over the spaces befween the theead portions so
that the material o be extruded is obliged o poss the sluice

Dec. 12,2019

Blades by passing only above the edges of the sluice Blades,
remole from the longitudinal member.

[0010]  The thread portiens may comprise protreding por-
tioms between which the sluice blades exiend.

Jooii] The adjustment means may comprise a longitudinal
shaft which is rotatably mounted in a longitudinal channel of
the lengiudingl member, this longitodingl shaft and the
sluice blikes having complementary sirfaces which coop-
erate in onder o radially displace the sluice blades when the
longitudinal shisft is displaced.

[0012] The longiwdinal shall may comprise a1 keast one
radial plate, one radial Bce of which is provided with m beast
one helical groove, the sluice blades comprising a finger
which iz engaged in this groove.

[0013] The longimudinal menber may be provided with an
eind piece for blocking the loagitudinal channel.

[0014] The end picce may lave a longituling] access
channel with respect 1o an end of the longitudinal shafi, the
end picee being provided with o stopper for blocking this
longitudingl access channel.

[o015]  The sluice blades may be mounted on the longit-
dinal member in a scaling manner.

[o018]  Sealing means may be provided between the shage
blades amld the longitudinal meniber.

[0017] The sluice blmles may comprise deformable por-
tions which ane pressed in o sealing manner sgainst surfoces
of the longimedinal member.

[o0i8] The sluice blades may extend longitudinally and
the thresad portions extend in o helical manner.

[o0i9]  Theee iz also M\pn;-,ul an extnucler which come-
prises a sheath which has a longitudinal channel and which
comprises a roloting longituding assembly which comprises
a serew aod the torpedo, which is mounted ai a downsiream
end of the screw, the thread portions of the torpedo having
ouler edges which are sdpscent tothe wall of the longnudinal
channel of the sheath and reduced flow spaces being pro-
vided between outer edges of the shuice blades and the wall
of the longinsdinal channel of the sheath.

[o020] A torpedo and an extruder which is provided with
such a terpedo will now be described by way of non-limiting
example, wherein they are illstrned by the appended
drawings, in which:

[0021] FKG. 1 15 o partial loesgioding] section of on
extreder, provided with a wrpedo:

[0022] FIG. 2 is 8 perspective outer view of the worpedo of
FIG. 1:
[0023] FIG. 3 = a perspective parial rdial section of the

torpedoe of FIG, 2.

[0024] FIG. 4 is a perspeetive longitudinal section of the
torpedo of FIG. 2;

[D025]  FIa. 5 s a esdial cross-section alnng VoV of the
extruder of FIG. 1;

[D026] FIG, 6 iz a perspective partial radial section of a
construction vanani of the torpedo of FIG. 2;

[0027]  FIG. 7 is o perspective longiudinal section of the
torpedo of FIG. 6: and

[0028] FIG. # 15 a perspective partial radial section of a
construction vanant of the wpedo of FIG. 2,

[on29] FiG. 1 partially illustrates an extruder 2 which
comprses o longiwdingl shemb 2 which has a channel 3
which has a longitudinal axis whech 15, for example, cylin-
drical, and which extends in a downstream direction. A

118



US 2019/0375133 Al

rotating longitudinal assembly 4 s installed in this longii-
dinal channel 3 for driving & mmerial 1o be extruded in a
dovmstreams direction.

[0030] The extruder 1 comprises a gearsd motor (ol
illustrted ) for driving the notating longitudinal sssembly 4,
placed upstream, an extrusion die (nol 1llusirsted) ploced
downstream of the worpedo 6 and means (not ilusteated) fior
introducing the material 1o be extruded imo the longitodin]
channel 3,

[0031]  The rotating longitudinal assembly 4 comprisdes an
upstream longitwdinal screw § and a downsiream bongiiu-
dinal 1wrpedo 6 whose upstream end s mounted on the
downstream ond of the screw 5 vin fixing means (naot
illustrated). The screw 5 extends over an upstream postion
3z of the longitudinal channel 3 and the tompedo & extends
over a downstream portion 36 of the lengitudinal channel 3.
[0032] The serew 5 compriscs a longitudinal member 7
which is, for example, cvlindrical. and which i= remote from
the wall of e boaginsdinal channel 3 and provided with a
helical owier theead 8. The periphery of the outer ihnead § of
the longiudinal screw 5 15 adpcent 1o the wall of the
longatudinal channed 3, in shiding comact or with o small
raclial play between the periphery of the outer thread 8 and
the wall of the longinsdinal channel 3.

[0033]  As illustrated in FIGS. 2 10 4, a tompedo & com-
prises a bongiedinal member 9 which 15 remote from the
wall of the longiudingl channel 3 and the penpheral surfsee
10 of which is in the extension of the peapheral surface of
the body 7 of the screw § and which has an inmer longit-
dinal passage 11 which s, for example, cvlindncal,

[0034] The longitudinal member @ of the tompedo 6 is
providisd with thresd portions 12 which protrude outwands
and which arc spaced apart in the peripheral direetion,
providing between them spaces for the material o be
extruded 1o flow, For example. o illustrated, the thread
porions 12 extend in o helical manner in order 1o dive and
guide the matenal 1o be extruded, over a downsiream poriion
of the longidingl member 9, amd are equally spaced apart
Trovm eowch other and wial four in number,

[0035]  The helix angle of the thread portions 12 s less
than the helix angle of the thread B of the screw 5,

[D03&] The longituding member @ of the tompedo 6 s
funlver provided with upstreamn oater local portions 13 amd
downstream outer local portions 14 which protrude out-
wainds,

[003T]  The upstream and downstream local portions 13
and 14 extend in the penpheral direction and in the reverse
direction, respectively, the upstream amd downstream cmls
of the thread portions 12, witlout reaching the portions of
adjecent threads.

[M03K] The upstream local portion 13 attsched 10 each
thread portion 12 s, longitudinally, spaced apant and Faces
the dewnstream local porion 14 whech s alioched 1o the
adjocent thresd portion 12,

[0039] In this munner, loogitudingl upstream  spaces
remain between the upstream portion of cach thread portion
12 and the upsiream local portion 13 attached (o the sdpcent
thresd portion 12, respectively, amd downstresm longitudi-
nal spaces 16 remain between the downstream portion of
each thread pomion 12 and the downstream local portion 14
attached 1o the adjacent thread portion 12, respectively, the
upstream el downstream longimsdinal spaces 15 amd 16
communcale with the cormesponding spaces which separaie
the thresd portions 12.
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[0040] The peniphery of the thread portions 12 amd
upstream and downstream  bocal portions 13 and 14 is
sdjscent 1o the wall of the downstream portion 3a of the
longitudinal channel 3, in sliding contact or with slight radial
play between them.

[p041] The longiudingl member 9 of the wpedo 6 s
provided on the upstream pomion thereo! with a protmoding
intermadiate thread portion 17 which extends in an upstream
direction one of the upsiream local portions 13 and which,
for example, joins e downsiream ¢nd of the thread 8 of the
screw 5.

[0042] The miermedinie thread portion 17 has the same
helix angle as the thread 8. The periphery of the imermedinte
thread portion 17 is sdjacent to the wall of the downsiream
portion Xa of the longimdinal channel 3, in sliding contact
or with slight radial play between them,

[0043]  The longitudingl member 9 of the worpedo 6 has
longitudinal aperiures 18, which are oplionally completely
through-holes and which open radially 1 the outer side at the
side of the peripheral surfice 10 and of the inner side ot the
side of e inner longitedinal passage 11 and which extend
in the ones located betwoen the thread ponions 12 and
between the upstream local portions 13 amd downstream
local portions 14, respectively.

[0044]  The torpedo 6 compnses longitudinal sluice blades
19 which extend through the spaces between the thresd
poriions 12, respoctively.

[0045]  The longitudinal sluice blades 19 are pamially
engaged in the lengitudingl aperuncs 18 from the outer side
to the inner side.

[D046]  The longiedinal sluiee blades 19 have an inaer
poriion which is engaged in the longimedinal apertures 18 of
the longitwdinal member 9 and an outer portion which
extends inwards, respectively, protruding  relmtive o the
peripheral surfiece 10 of the bongitedinal member 9, amd
which extend through the spaces betwoen the thread portions
12, Acconding o the example descnbed. the outer portions
of the longitudinal slice blades 19 extend between the
upstream and downstream local portions 13 and 14,
[0047]  The longinslingl sluice blades 19 can be moved
radially relative to the longitudinal member 9, the longit-
dinal member 9 and e longiudinal sluice blades 19 being
provided with complememtary radial guading surfoces which
are i contsci with cach other. The shnee blsdes 19 exiend
through the spaces between the thread portions 12, respec-
tively, The thresd portions 12 amd the sluice blades 19 are
provided with complementary surfaces for mdial guiding
whech are in contact with cach other. The complementarny
rachial gurling surfisces are copable of shiding on each otlier
in @ sealing manaer.

[0048]  According 10 a specilic armangement, on the one
hand, the longitudina] sluice blades 19 have opposing par-
alle]l longmudingd feees 20 and 21 which are capable of
sliding against opposing pamllel longimdinal foes 22 and
23 which longitedinally delimat the longitudinal aperiures
18 aned, on the other hand, the longitsdinal sluice blades 19
have opposing radhal end fces 24 mwd 25 which are capable
of sliding against opposing rmdial faces 26 and 27 of the
gorrespomding upstream and downstream local portions 13
and 14,

[0049]  The twrpedo & comprses means 28 for adjusting
the rmdial position of the longiiudinal shoce blades 19
relative 1w the longitudingl member 9.
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[0050] The adjustment means 28 comprise a longitudinal
rotating adjustment shaft 29 which extends axially in the
longitudinal passage 11 of the longitudinal member 9 and
which comprises a radial upstream plate 30 and a radial
downstream plate 31 which are spaced apart longitudinally
and between which the inner portions of the longitudinal
sluice blades 19 extend, the inner longitudingl dges 32 of
the longitudinal shuice blades 19 being located opposite and
remote from the rotating longitudinal shaft 29,

[0051] The opposing radial faces of the radial plates 30
and 31 are provided with grooves 33 and 34 which extend
in the form of helixes (FIG. §) and which are formed facing
cach other. At the longitudinal ends thercof, the longitudinal
sluice blades 19 are provided with longitedinal fingers 35
and 36 which are engaged in the helical grooves 33 and 34,
respectively.

[0052] The longitudinal fingers 38 and 36 arc mdially
offset, respectively, so that the outer longitudinal odges 37 of
the longitudinal sluice blades 19 are located opposite and at
the same distance from the wall of the portion 35 of the
longitudinal channel 3 of the longitudinal sheath 2.

[0053] The angular position of the rotating longitudinal
shaft 29 relative to the longitudinal member 9 determines the
riclial position of the longitudinal sluice blades 19.

[0054]  The torpedo 6 comprises o downstream end piece
38 in the form of an ogive, for blocking the longitudinal
channel 11, whose ridial face is against the radial down-
stream face of the longitudinal member 9. The downstream
end piece 38 s fixed to the longitudingl member 9, for
example. by means of screws (not illustrated) and has a
longitudinal through-channel 39.

[0055] The longinwdinal shaft 29 is mounted in the fol-
lowing manner.
[0056] An upstream portion 29 of the longitudinal shaft

29, located upstream of the upstream plate 30, is rotatably
mounted in a portion 40 of the longitudinal member 9.
protruding inwards relative to the longitudinal channel 11.
[0057] An upstream portion 295 of the longitudinal shaft
29. located downstream of the downstream plate 31, is
rotatably mounted in a portion 41 of the downstream end
picce 38, protruwding inwards relative to the longitudinal
channel 39.

[0058] The shaft is retained longitudinally by the fact that
an upstream radial face of the upstream plate 30 is adjacent
o a radial downstream face of the portion 40 of the
longitudinal member 9 and a downstream radial foce of the
downstream plate 31 is adjacent to an upstream radial face
of the portion 41 of the downstream end picee 38,

[0059]  The downstream end of the downstream portion
29a of the longitudinal shaft 29 is provided with a head 42,
for example, with a square or hexagonal cross-section which
is capable of axially recciving a tool for driving in rotation
(not illustrated), for example, a simple wrench.

[0060] The downstream end portion 38 is provided with a
stopper 43 for blocking the longitudinal channel 39, located
downstream of the hewd 42 of the longitudinal shaft 29.
[0061] The torpedo 6 may be assembled in the following
manner.

[0062] There are provided separmtely the longitudinal
member 9, the sluice blades 19, the longitudinal shaft 29, the
downstream end piece 38 and the stopper 43,

[0063] The longitudinal shaft 29 is engaged in an upstream
direction in the longitudinal channel 11 of the longitudinal
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member 9 until the end 294 is engaged in the portion 40 and
the upstream plate is in abutment with the portion 40 of the
longitudinal member 9.

[0064] The downstream end pice 38 is mounted by
engaging the downstream portion 295 of the longitudinal
shaft 29 through the portion 41 of the downstream end piece
ki3

[0065] The longitudinal sluice blades 19 are radially
engaged from the outer side 1o the inner side in the corre-
sponding longitudinal apertures 18,

[0066] Using a tool in engagement with the head 42, the
longitudinal shaft 29 is rotated in order to engage the fingers
35 and 36 of the longitudinal sluice blades 19, suceessively
in the outer inlets of the helical grooves 33 and 34 then to
bring about the movement of the longitudinal sluice blades
19 from the outer side to the inner side. at least unnl the
longitudinal sluice blades 19 are introduced between the
upstream and downstream local portions 13 and 14 of the
thread portions 12 of the longitudinal member 9.

[0067] The stopper 43 is mounted on the downstream end
piece 38,

[0068] Then, the torpedo 6 and the screw § are coupled
and the rotating assembly 4 is installed in the longitudinal
channel 3 of the sheath 2 of the extruder 1.

[0069] The outer odges 12a of the thread portions and
optionally the outer edges of the upstream and downstream
local portions 13 and 14 are adjacent to the wall of the
longitudinal channel 3 of the sheath 2.

[0070] Other portions of the extruder 1 are mounted, in
particular a die downstream of the torpedo 6. so that the
extruder 1 is operational,

[0071] The extruder 1 may function in the following
manner.

[0072) The longitudinal sluice blades 19 are adjusted
radially so that the distance between the outer longitudinal
edges 37 of these sluice blades 19 and the wall of the
downstream portion 34 of the longitudinal channel 3 of the
sheath 2 establishes reduced flow spaces 44 (FIGS. 1 and §)
less than the spaces which are provided between the thread
portions 12 and between the body 9 axd the wall of the
downstream portion 3b of the longitudinal channel 3 of the
sheath 2.

[0073] During usc of the extruder 1 provided with the
rotating assembly 4, the material 10 be extruded is guided
and flows between the thread portions 12, from the upstream
flow space 15 and as far as the downstream flow space 16.
[0074] During this flow, the material to be extruded
encounters the longitudinal shuice blades 19 and is forced o
pass the longitudinal sluice blades 19 and o flow only
through the reduced tflow spaces 44. This flow brings about
a working of the material 1o be extruded. The rdial adjust-
ment position of the longitudinal shuice blades 19 is deter-
mined by the working which it is desirable to apply to the
matenal to be extruded.

[0075] Dunng assembly of the torpedo 6, as described
above, it is possible to have preadjusted the radial position
of the longitudinal sluice blades 19 so that the reduced flow
spaces 44 are adapted for the working which it is desirable
to apply to the first material to be extrded.

[0076] I it is desirable to apply a different working to the
matenial currently to be extruded or il it is desirable 10 use
the extruder 1 to extrude a different material. on which it is
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desirable to apply o dilferent working, it is possible 1o carry
out a different adjustment of the longitudingl sluice blades
19 in the following manner.

[0077] A reduced porion of ihe extruder 1 which s
located downstrenm i dissssembled in order (o have access
at the front to the rotating assembly 4. which remains in
place.

[0078]  The stopper 43 is disassembled in order 1o have
aecess 10 the downstream end 42 of the longitudinal shal 29
in the longidingl chanmel 3% of the end picoe 38,

[0079] Aol is coupled to the downstream head 42 of the
rotating longitudinal shafi 29.

[0080]  The rotming konginsdinal <haft 29 iz rotated in one
direction or the other.

[0081] In doing this, the helical ribs 33a and Yda which
separate the helical grooves 33 and 34 of the plates 30 and
M of the rotting longituding] shaft 29 st on the fingers 35
and 36 of the longitudinal sluice blades 19 and bring abou
the radial movement from the inner side owards the cuter
side or from the outer side towards the inner side of the
longitudinal sluice blades 19, thus bringing abom a move-
ment ogether or movement apart of the ouler edges 37 ol the
longitudinal sluice blades 19 relative 1o the wall of the
portion b of the longinsdinal channel 3 of the shemh 2,
which brings about a decremse or an increase of the cross-
sections of the reduced low spaces 4.

[00E2]  The new radial adjustment position of the longim-
dinal sluice blades 19 relative 1o the wall of the portion 36
ol the longiudinal channel 3 of the sheath 2 is reached when
the mlating longitudinal shaft 29 has reached a new angular
position relstive to the longitedinal member 9.

[0083]  The new sdjusiment being complete, the stopper 43
15 placed back onto the end prece 38 and the portions of the
extruder 1 which were previously disassembled are neposi-
Tl

[00B4]  As o result of their arrangements, the radial adjust-
ment [orces of the shiee blsdes 9 are redueed.

[00F5]  The extrsder 1 ocan then be used with this new
adjustment of the longitudingl sluice blades 19,

[0086]  Inorder 1o prevent the matenal o be exiruded from
pencteating inside the torpedo 6, @t is advamiageous to
provide mesans for ensuring scaling between the longiudinal
sluice blades 19 and the longitsdinal member 9.

[00ET]  According 1o an example lustrated in FIGS. 2w
4, sealing mcans comprise longiuding] sealing joams 45 and
46 which are carmmed by the longitudinal member 9 and
which move into abutment with the faces 20 and 21 of the
longitudinal sluice blades 19, over the emtire lengih thereof,
[D0BE]  The sealing joints 45 and 46 may have deformable
porions, such as lips, which are subjected o the pressure of
the maderial o be eximded in ihe dircction of their abutment
against the opposing faces 20 and 21 of the longitudinal
sluice blades 19,

[0089]  The sealing joimts 45 and 46 may be metal.
[00%0]  According to another example illustmted in FIG. 6,
sealing means comprise longitudinal tnm plates 47 and 8.
for example of composite material, which are insered in
recesses 48 and 50 ol the longitudinal member % and which
are in abulment against the opposing faces 20 and 21 of the
longiadinal zluice blades 19,

[0a91] A longiudinal cormer 51 may be inserted bebween
the wrum plate 47 amd a wall of the recess 49, this loagnudinal
cormer 51 being retained by adjustment screws 52 which
enahle the abutment pressures of the longitdinal rim plates
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47 amd 48 against e opposing Bees 20 and 21 of the
longitudinal sluiee blades 19 to be adjusted.

[Da92]  According o ancther example illusimied in FIGS,
& and 7, scaling means comprise radial inm plates 53 and 54,
for example of composite matenal, which are mseried
between the upstream amd downstream radial ends of the
longitudinal sluice blades 19 and the upstream and down-
sirgam local pontions 13 and 14,

[0093]  According o another examiple illustraed i FIG. 8,
the longitsdinal sluice blades 19 comprise o sihesively
bonded portions 19a and 196 which provide Between them
a longitudinal chamber 55 which s delimited Lterally by
deformable longitudinal walls 56 and 57. The deformable
longitudinal walls 56 and 57 are pressed against the oppos-
ing faces of the aperiuncs 18 under the action of the pressure
i the chambers 55, this pressing acton ensunng the scaling.
[0094] The wepedo 6 has been described wking into
considermion the fact that the sluice blades 19 cxtend
longitudinally and that the thresd portions 12 extend inoa
helical manner. Nonctheless, dilferemt amangements could
be adopted.

[0095]  The ends 24 and 25 of the sluice blades 19 could be
sdjocent 1o local portions 13 and 14 which are located
remote from the upstream and downstream ends of the
thread portions 12,

[0096]  The sluice blades 19 could extend in planes which
ang inclined relmive w the longimdingl axis of the kongin-
dinal member 9. the apertures 18 being produced as a result.
[0097]  The slutee blades 19 could extend in redial planes.
In this case in particular, the sluice blades 19 could be oflset
longitudinally. The outer edges 37 of the sluice blades 19
could, for example, be in the fom of circular arcs, of the
same dinmeter a5 the corresponding portions of the channel
3 of the sheath 2 in order o provide flow spaces 44 of
constant thicknesses. The lengitudingl adjustment shaft 29
cotlld comprse pairs of grooved rdial plates 30 amd 31
which are coupled 1o the sluice blades 19, respectively.
[009E]  The thresd portions 12 could extend longitudinally.

L=11. (eanceled)

12 Acworpede for an extnader, the wempede comprsing:

a longiedinal member which 1s provided at a perniphery
thereol with a plumality of thread portions which pro-
trude owward and which are spaced apan in a circum-
ferential direction;

a plurality of sluice blades which are mounted so az to be
maovable on the longitsdinal member and which are
partially cngaged in aperwres of the bongitudinal moem-
ber, the lopgitudingl member and the sluice blades
being provided with complementary radial guiding
surfaces which are in comact with each other; and

adjustment means for mdially displacing the sluice blades
relative 1o the longiudingl member.

wherein the sluice blades extend through spoces between
the thresd portions. respectively, and

wherein the thread portions and the sluice blades are
provided with complementary rodial gusding surfices
which arc in condact with cach other.

13, The torpedo acconding 1o claim 12, wherein the thaesd
porions comprise prowruding pomions between which the
sluice blades extend.

14. The torpedo acconding 1o claim 12, wherein the
adjustment means comprse a bongmedinal shaft which is
rotatably mounted in a longinsdinal channel of the kongin-
dinal member. the longitudingl shaft and the stuiee blades
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having complementary surfaces which cooperate in order to
radially displace the sluice blades when the longitudinal
shaft is displaced.

15. The torpedo according to claim 14, whercin the
longitudinal shalt comprises at least one radial plate, one
radial face of which is provided with @ least one helical
groove, the sluice blades comprising a finger which s
engaged in the at least one helical groove,

16. The torpedo according 1o claim 14, wherein the
longitudinal member is provided with an end piece for
blocking the longitudinal channel.

17. The torpedo according to claim 16, wherein the end
piece has a longitudinal access channel with respect to an
end of the longitudinal shaft, the end picce being provided
with a stopper for blocking the Jongitudinal access channel,

18. The torpedo acconding to claim 12, wherein the sluice
blades are mounted on the longitudinal member in a scaling
Manner.
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19. The torpedo according to claim 12 funther comprising
scaling means between the shuice blades and the longitudinal
member.

20. The torpedo according 1o ¢laim 12, wherein the sluice
blades comprise deformable portions which are pressed in a
scaling manner against surfaces of the longitudinal member.

21. The torpedo according to claim 12, wherein the sluice
blades extend longitudinally and the thread portions extend
in a helical manner,

22, An extruder comprising a sheath which has a longi-
wdinal channel and a rotating longitudingl assembly com-
prising & screw and the torpedo according to claim 12
mounted at a downstream end of the screw, the thread
portions of the torpedo having outer edges which are adja-
cent to the wall of the longitudinal channel of the sheath and
recluced flow spaces being provided between outer edges of
the sluice blades and the wall of the longitudinal channel of
the sheath,
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