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PE®EPAT

BukonaHo MaricTepchbKy AHMcCepTalil0 Ha TemMy «MammuHa aias JUTTS O TUCKOM 3
06’emMom 175 cm® 3 MozepHi3alli€cro By3ia iHKEKIIi».

[losicHIOBaJIbHA 3alMCKa MaricTEPChKOi AMCEPTALlli CKIaAA€ThCA 13 BCTYMY, 6 pO3ILIIB,
BHUCHOBKIB, 12 Tabnuipb, 28 pucyHka. 3aragbHuil 0OCST 3alMCKU CTaHOBUTH 99 CTOPIHOK.
I'padiuna yacTuHa ckinamaerbed 13 7 kpecienb popmaty Al Ta 1 kpecnenns popmaty A2.

AKTYalIbHICTh JIOCHIIPKEHHSI TIOJISITA€ 'y HEOOXITHOCTI BUTOTOBJICHHS SIKICHUX
TOBApIB 3 MJIACTMACH IS CIIOKHUBAYiB.

MeTo10 MaricTepchbKoi gucepTallii € MoJiepHi3allis By3Jia 1HXKEKIIi Il OKPAIeHHS
SIKOCT1 BUPOOIB Ta 3MEHIIIEHHS BIZICOTKY OpaKy.

O0’ekT [OCHiIKeHHSI — TEXHOJOTIYHUI TMpolLieC BUTOTOBJIEHHS BHUPOOIB 3
TUTACTMACH B MAIlIMHAX IS JTUTTS IT1]] THCKOM.

IIpeameT mocigkeHHs1 — MalIMHA JUIS JIUTTSA M1 THUCKOM 3 00’emoMm 175 cm® 3
MOJIEpHI3AIIIEI0 By3J1a THKEKIIIi.

ITin yac BUKOHAHHS MariCTepChbKOi AMcepTallii OyJio 3HANJACHO TEXHOJIOTIUYHY CXeMY
JUIsl BUTOTOBJIEHHS BHUPOOIB 3 IUTACTMACH 3 BUKOPHUCTAHHAM MAIIWHUA JUISL JIUTTS TiJ
TUCKOM.

BuBueHO KOHCTpPYKIiI0O Ta poOOTYy MAIIMHHU ISl JIUTTS MiA TUCKOM. BukoHaHO
napaMeTpu4Hi, TEIJIOBI Ta PO3paXyHKH Ha MIIHICTh 0a30BOi MamdHM. BHKOHaHO
PO3paxyHOK MOJIEPHI30BAHOTO BY3J1a IHXKEKIII, 1110 a0 3MOTy BU3HAYUTH Ipale3aaTHICTh
MOJICPHI30BaHOT'O BY3JIa.

3 METOI0 YCYHEHHS HEMOJIKIB 0a30BO1 KOHCTPYKIIIT MAIIMHK JIJISl JIUTTSA IiJ] TUCKOM
Oy70 TPOBEACHO JITEpaTypHO-MATCHTHUM OrsiA A BuOopy ii moaepHizamii. OOpaHo
BY30JI IHXEKIII M0 Ja€ 3MOTY Kpaile TOMOTEHI3yBaTH MaTepiasl, 1m0 MPU3BOIUTH [0
3MEHIIICHHS KUIBKOCTI OpaKy Ta MOKpamieHHs SKOCTi BUpoOy. Takox oOpaHa KOHCTPYKIIis
MEXaHI3MYy 3alipaHHs, [0 J1a€ 3MOTY MOJICTIITUTH PEMOHTONPUIATHICTh MEXaHI3MY.

Byno po3pobaeHo po3nist 0XopoHu mpairi, At 6e3ne9Hoi poOOTH, CTapTar Ta PO3.Ii
MOHTaX Ta €KCIUlyaTalii. 3a TeMoloo pobotu Oyno omyOnikoBaHo 2 Te3u Ha XIV
Bceeykpaincbky HaykoBo-mipakTHuHy KoH(pepeniito XD HTVYY «KIII imeni Irops
Cikopcbkoro» 13-14 rpyauas 2021 p.

Kawuosi caosa: MAIINWHA, JIMTTA I TUCKOM, BY30JI, THXEKIIIA,
HUJITHJIP, MEXAHI3M 3MUKAHHAI.



ABSTRACT

The master's dissertation on the topic “Injection molding machine with a volume
of 175 cm? with the modernization of the injection unit" was completed.

The explanatory note of the master's dissertation consists of an introduction, 6
chapters, conclusions, 12 tables, 28 figures. The total volume of the note is 99 pages.
The graphic part consists of 8 drawings in A1 format and 1 drawing of A2 format.

The relevance of the study lies in the need to produce quality plastic products for
consumers.

The aim of the master's dissertation is to modernize the injection site to improve
the quality of products and reduce the percentage of waste.

The object of research is the technological process of making plastic products in
injection molding machines.

The subject of the research is a 175 cm? injection molding machine with
modernization of the injection unit

During the master's dissertation a technological scheme was found for the
manufacture of plastic products using a die-casting machine

The design and operation of the injection molding machine are studied.
Parametric, thermal and strength calculations of the base machine are performed. The
calculation of the modernized injection site was performed, which made it possible to
determine the operability of the modernized site

In order to eliminate the shortcomings of the basic design, a literature and patent
review was conducted for the choice of modernization. An injection unit is selected,
which allows better homogenization of the material, which reduces the amount of
waste and improves the quality of the product. The design of the locking mechanism is
also chosen, which allows to facilitate the maintainability of the mechanism.

A section on labor protection, for safe work, a startup and a section on
installation and operation were developed. On the topic of the work were published 2
theses for the X1V All-Ukrainian scientific-practical conference of IHF NTUU "KPI
named after Igor Sikorsky" of December 13-14, 2021.

Keywords: MACHINE, INJECTION CASTING, KNOT, INJECTION,
CYLINDER, CLOSING MECHANISM.
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BCTYII

JIutTs mig TUCKOM — MeToA (opmyBaHHS BUPOOIB 13 IJIaCTMac Ta PE3MHOBUX
cymimeid. B mammnax juist IMTTS 117 TACKOM, PO3M’ SIKILIYEThCSI MaTepiall 0 B’ SI3KOT0
CTaHy Ta MOCJIJIOBHO MepeMIllyeTbcsl y (Gopmy ajid JUTTA, B SKIM MaTepial mnpu
OXOJIO/)KEHH1 3acTuBae. [luM MeTooM OTPpUMYIOTH BUPOOM MAacO Bid JeKuIbKa
rpaMm J0 JEKUIbKOX KIJIorpaM 3 TOBIIMHOK CTIHOK 6-10 MM (B piakux Bumaakax 15-
20 wmwm). Ilpu npomeci JUTTS Marepiaid dYepe3 3aBaHTAXKYBaJbHY TOPJIOBUHY
NoTparuisie 0 By3Ja IHXKEKIl JIeé HarpiBaeTbcsi Ta ToMoreHi3yernCa. [lo wmipi
IJIACTUKAIll IMHEK BIAXOAWTh Hazaa. [lim wac mepepoOku racTMac ITWITHAD
HarpiBatoTh 110 200-350 °C , npu mepepobmi peakromactiB - gm0 80-120 ° C.
['omorenizoBaHuil MaTepiai MOTPAIUISL€ 10 JTUTTEBOT (POPMU JIe BIH OXOJOIKYETHCS
no temmeparypu 20-40°C, TakuM YHHOM OTPUMYeEMO TOTOBUM BupiO. Benuky
YacTUHY BUPOOIB HEMOXKJIMBO BUIOTOBUTH O€3 MalllMH JJIs JIUTTS M THUCKOM. Jo
TaKUX BUPOOIB BITHOCATHCS BUPOOU 3 CKIIAJIHOIO KOH(]Irypalier, 3 IyXKe MaJor

TOBIIUHOIO CTIHOK, TAKOX BHUPOOU SIK1 HEMOXJIMBO OTPUMATH Y BIIKPUTUX (hOpMaX.

Y wmarictepchbKid aucepTarii po3MNISAHYTI TMUTAHHS BIATOBIAHO 10 TEMHU:
«MamuHa I IUTTS i THCKOM 3 06’emoM 175cM® 3 MojepHizalicro Bysia

THKEKIIIT».

Po3. |BolimeHko ApK.

llep |Kasak JIN01Imn.01 724601'70”3
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1. IHNPU3HAYEHHA TA I'AJIY3b 3ACTOCYBAHHS MAULIMHU
JJUIA JIMTTSA I THCKOM

TepmonnacraBromat (TIIA) npuzHaueHuid s BUTOTOBJIEHHS BUPOO1B METOI0M
JUTTS M THCKOM IUIacTMac 3 00’emoM Har”itanHs 175 cm® i Temmeparyporo
mnactukarii 10 300 °© C. Jlo Takux MarepialiiB HaJekaTh MOJICTUPOJI, TIOJIIETHICH Ta
iH. MammuHa ocHaleHa NIHEKOM JUIsi TepepoOKH MaTepiany, TMOJIeTUICHY Ta
iH.MammHa 3a0e3nedye MepeArBUHTOBY IutacTHdikaliio Marepiany. OO6epTaHHs
ITHEKa 3IMCHIOETHCSA Bl T1APOMOTOpA 1 IJIABHO perynwoerhes. [IpuBin 3amipHO-
THKEKTOPHHUX BY3JIIB €JIeKTporiapaBiiunuid. Harnitanus matepiaiy B 3akputi popMu
BinOyBaeThest min TuckoM 120 MIla. 3anexxno Bijg koHbIrypaii, Barm Ta TIUIOLII
JUTTS MAallMHa MOXKE BHUTOTOBJIATH OJHY a00 KuUTbKa JeTajeld OJIHOYACHO.
[lepenbayena MOXJIMBICTh BUTOTOBJICHHS BHUPOOIB 3 MeETaleBOIO (YPHITYPOIO.
Buxinauit marepian, 1o maisrae mnepepoOiri, MOBUHEH OyTH TpaHyIbOBAHUM.
Po3Mmip rpaHyn He MOBMHEH NEPEBUINYBATH: JiaMeTp - 4 MM; JOBXHHA - 5 MM. B
pe3yiabTaTi peari3oBaHNX B MAIlIMHI TEXHOJOTIYHUX OIEpaIliii 3 BUPOOIB OTPUMYIOTh
BUPOOM pI3HOTO TIPU3HAYCHHS, NOOYTOBOTO Ta CICHIAJIbBHOTO MPU3HAYCHHS.
OO6nagHaHHS IBOTO KJIACy BUKOPUCTOBYETHCS B PI3HUX rajly3sX MPOMHUCIOBOCTI.

JIutTs mig THCKOM — 11e crmocid GpopMyBaHHS BUPOOIB 13 IIacTMac i TyMOBHX
CyMiIllel, y IUTTEBUX MAIlIMHAX, SIKA MMOJSATA€ B PO3M'SKIIIEHHI MaTepiaxy 0 B'I3KOTO
CTaHy 3 MOJAIBIIUM MEPEMIIICHHSIM HOTO B TIpec-PpopMy, JIe MaTepiall TBepIAHE MpU
3HIDKEHHI TEMIIepaTypu, OTpUMYIOUHM KoH]iryparito BupoOy. Takum cmocobom
BUXOJIATh BUPOOU Baror BiJl KUTBKOX TpaMiB 0 KUTBKOX KUIOTPaMiB 13 TOBIIUHOIO
ctinku 6-10 mm (y pinkicHux Bumagkax 15-20 mm). [Ipu auTTs mig THCKOM MaTepiai
y TpaHyJIbOBAaHOMY a00 TOPONIKOMOMIOHOMY CTaHI HAAXOAWTHh y MaTepialbHUN
MWTIHAP TEPMOIIaCTaBTOMATy, € HAarpiBa€ThCS Ta TEPEMINLYye€ThCS OOEPTOBUM
mHEeKoOM. Y Mipy IuiacTudikamii mHEeK BIAXoauTh. [lpu oOpoOIi TepmoruiacTiB

uuniHap HarpiBatoTs 10 200-350 °C, npu 06poOiii peakToruiacTis - 10 80-120 °C.

Po3. |BolimeHko ApK.

llep |Kasak JIN01Imn.01 724601'70”3
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[InactugikoBanuii mMarepiaia Npu MOCTYMAJIBHOMY PYyCl IIHEKA HATHITAETHCS Y

opMYy, A€ TEPMOILIACT 3aKauyeThbCs, 0X0I0LKYIOTE 10 20-40 © C. Y dopmi maTepian
pmy p y y p p

BUTPUMYIOTH M1J] TACKOM.

Benuka kinpkicTh BUpPOOIB HE MOKe€ OyTH BUTOTOBJIEHA OJHHUM 13 CIOCOOIB

00pOOKH MOJIMEPHUX MaTepianiB, KPIM JMUTTS MiJl TUCKOM.

1.1 Texniuna xapakTepucTHKAa 0a30BOI KOHCTPYKUii MAIIMHU I JUTTHA

il THCKOM

bazoBa MammHa 7151 AUTTS M1 THCKOM Mae€ TakKi TEXHIYHI XapaKTEPUCTUKH, SIKi

HaBeseH1 y Tabmuini 1.1.

Tabnuus 1.1 — TexHiuH1 XapaKTePUCTUKN MAITMHU AJIS1 JTUTTS 1]l TUCKOM

No HainimenyBanHs Yucinose
n/n 3HAYCHHS
1 Haii6inpIuii 06’ €M BHOPCKYBaHHS, CM° 175
2 Howminaneuuii tuck auttsa, MIla 120
3 Haii6inpIua 06’ eMHa IIBUAKICTh BHOPCKYBAaHHS, CM>/C 105
Hominanbpau#t giamerp 4epB’sika, M
4 HaiiGinpmuii Xig yepB’sika, M 0,05
) Yactora o0epTiB uepB’sKa, 00/XB 150
6 HowminanpHe 3ycmis 3anupanns, kH. 0,07
7 Xi7 pyXoMOi TUTUTH, MM 1000
8 Bucora iHCTpyMEHTY, 10 BCTAHOBIIIOETHCS, M. 320
9 - HalOLIBIIA 0,32
- HaMEHIIa 0,16
10 Haii6inpima BiicTanb Mk pyXOMOIO Ta He pyxoMoro utamu, m | 0,64
Pos. |BoliimeHko ADPK.
llep |Kasak JI0Imn.01 7246.01- 70113 9
|3m. | Ank._| Ne. dokymenma [Midnuc |dama |- - |




1.2

THCKOM

CTaKaH.

g w

7 THCKOM 300paxxeHo Ha pucyHky 1.1,

BI/IpO6iB 3 IN1aCTMacCu 3 3aCTOCYBAHHAM MAIIWHU IJIA JIUTTA I'[i,[[ THCKOM:

IUTyH)Kepa, BUIITOBXYBAHHS BIIJIMBKH, 3aXBaT BIIJIMBKU MaHITYJISITOPOM.

Onuc TexXHOJM0rIYHOI JIiHil 3 3aCTOCYBAHHAM MAIIMHU UISl JUTTH i

3aranbHUM BUTJIS] TEXHOJOTTYHOI JiHII 3 3aCTOCYBAaHHSIM MAIIUHU ISl JIUTTS

Pucynok 1.1 — 3arajibHWil BUTJISAI TEXHOJOTIYHOI JIHIT 171 BUPOOHHIITBA

| - mamuHa 17151 Tt mig TuckoM; |l — mozatop momimepy; Il — TpancnopryBau
BiIHBOK; [V - MoTop-penykrop; V — enekrtpomada; VI - mynst kepyBanus; VII -
mada eneKTpo- M ITHEBMONPHUCTPOIiB jJo3aropa, l1- craHwHa, 2- TIAPOIMIIHIP
NPUKUMY; 3- MEXaHi3M IMpecyBaHHS; 4 — MEXaHI3M BIUPCKY; 5- mpec miyHxep; 6-
CUCTEMa OXOJIOMPKCHHS; 7- aKyMylaToOp; 8- HACOCHA CTaHIifg;, 9- TIApONMIIHAD
samupanns; 10- Hepyxoma mumra; 11- kojona; 12- mexaHi3m 3anupasss; 13-

MeXaHi3M Bijaadi BiIHBOK; 14- cucrema 3ma3ku Gopm; 15- oropoxka; 16- 3anuBHmMiA

TexHonoriyamii UKII: 3Ma3ka Gopmu Ta ii 3aMupaHHs, TO3YBaHHS Ta 3aJIMBKA

Marepiany, TMpecyBaHHS, 3aCTUBAHHA Marepiany, pO3KpUTTS (OpMH Ta BIABIT

Pos.

BotimeHko

lep

Kasak
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1.3 Onuc KOHCTPYKUiT MAIIMHM JJIsl JIUTTS MiJ THCKOM

VY d4KoCTI MallMHU JUIsl JIUTTA MiJ THUCKOM MHPONOHYETHCS PO3IJIAHYTH

tepmornactasromart (TTIA) 3 06’ emom Brpucky 175 em®(Pucynok 1.2)

ra
r,

202

1500

Pucynok 1.2 — 3aransHuil BUA TEPMOILIACTABTOMATY MAIWHU JJISL JIUTTS IIi]T
TUCKOM!:

1 — cranuHa; 2 — KPOHIITEHH; 3 - BaKyyM-3aBaHTaXHUKA; S - TIAPONPHUBOIY Ta
6 - Tpy6ompuBoay; 9 - rigpoumiinapa 3anupanus Ta 10 - rigponmaiHApy BOpucky; 11
- KOMaHTHOTO amnapary JI03yBaHHs Ta nepemimieHHs; 12 — maciio oxonomkyBaya; 16 -
MarepialbHOr0 MWIHAPY; 17 - TigpomwmiHApY NpHxKUMY; 15 - HampaBisSioOuHX,
4epB’sIYHOTO IUIacTudikaTopa, OyHKepa; 4 - MICIIEBOro OCBiTIeHHsS; 13 —

enekTpoobnagHanus; 14 — enexrpormradu.

1.4 lMpyuHOUN il MAITWHYA JJIS JATTS O THCKOM
3epHucTUil MOJIMEpHUIT Matepian 3 OyHKepa 7 TMOTpamuise B LWAJIIHAD 3
MarepiasioM  muiactudikatopa S5, 3axXOIUTIOETbCS  OOEPTOBUM  IIHEKOM 1
TPaHCTIOPTYETHCS B HANPSIMKY coruia 8. ['paHyIp0BaHU MaTepial HarpiBa€eThCs,
TOMOTEHI3YETHCSAB MPOOKY 1 M JAI€I0 TEIJIa BIJ TEPTS TAKOXK 32 PAaXyHOK Teruia

BiJl 30BHILIHBOI 30HU €JICKTPOHATPIBaY1B INIACTUPIKYETHCS, TOOTO TUIABUTHCS i

Po3. |BolimeHko ApK.

llep |Kasak JI0Imn.01 724601'70”3 1

|3M. Apk. | Ne. OokymeHma |lMidnuc |dama — _ i




TUCKOM, 1, MPOXOASYM Yepe3 3BOPOTHHUM KJlallaH, HAKOMMYYETHCS B 30H1 JO3yBaHHS
Marepiany wmwiiHapa. [li1 Al€er0 BUHUKIOIO THCKY 4YEpB’SIK IITOBXalOTh BIIPAaBO,
3MILLYIOUM TUTYHXKEp 1HXeKiiiiHoro mexanizmy 1. Ilicng cnpanboByBaHHS KIHLIEBHX
BUMHKA4iB OOEpTaHHS 4YepB’sika MPUIUHAETBCS — TOTYEThCS HEOOXiAHA 1032
po3miaBy. Jlami 3a JOMOMOIOK 3aTHUCKHOTO MEXaHI3MY 1HXKEKI[IMHUM BYy30I
3MILLYETHCS BJIIBO O TUX IIp, MOKA HAcaJka HE 3IMKHETBbCS 3 HOCHKOM, JO I[bOTO
MOMEHTY 3aKpUTTS JeTaneil kpucramizaropa 4 3asepurye 610k npeca JIM. Ilo cyri,
[I€ TOPU3OHTAILHUNA BaXKUIbHO-Ti/IpaBiiuHuil npec. [licns npuBeneHHs Bcix OJIOKIB
710 BUXIJTHOTO CTaHY B TIPONPHUBOJII OCLOBOTO MEPEMILIEHHS YEePB'siIKa CTBOPIOETHCS
TUCK, SKWW, 10U TOAIOHO MOPIIHIO, HATHITaE PO3ILJIAaB MOJIMEpy 3 IWIIHApa
MaTepially B KpUcTaiizaTop, e BUpio Buxoauth cpopmoBanuit. [1ig yac popmyBanHs
OPOAYKTY dYepB’sik o00epTaloTh Ui MNPUTOTYyBaHHsA HacTynHoi mopuii. [licis
OXOJIOJDKEHHSI PO3IUIaBy JIO 3aJaHO01 TeMIepaTtypu Gpopma BIIKPUBAETHCS, 1 BUPIO 3a
JIOTIOMOTOI0 €KEKTOPIB BUTATYEThCA 3 po00YOi 30HM TepMmoruiactaBTomaty. Lluknu

ITOBTOPIOKOTHCA.

1.50nuc KOHCTPYKUil MeXaHi3Ma 3MUKAHHSA

MexaHi3M 3MUKaHHA HamiBGhopM TPU3HAYCHUN JJII CTBOPEHHS 3YCHILIA,
HEOOXITHOTO JIsl YTpUMaHHS (opMH B 3aMKHEHOMY CTaHiI B IPOIECI JIMTTS Ta
OXOJIOMKEHHsI. MexaHi3M 3MHUKaHHS (OpM CKJIAJA€ThCS 3 JBOX HEPYXOMHUX IUIHT,
IUTHTH PETYJIOBAHHS, PYXOMOT IUTUTH Ta TUBHUKOBOI muTH (Pucynok 1.3).

MexaHi3M 3MHKaHHS CKIIAMa€eThcsi 3 1 - HEpyXoMoi uTH Ta 2 - KOopmycy, 3 -
CWJIOBUX KOJIOH, Ha SIKMX po3MilieHa 4- pyxoma miauta 1mo3.CKIagaeTbes 3 pe4akHOl
CUCTEMHU, KA B CBOIO UEPTy CKJIAJIA€ThCA 3 S5 - pedaris, 6 - pamu, 7- MATYHIB, SKi
MalOTh 3€THAHHS 3 pedaramu Ta 11 - mpoMiKHOIO TINTOI0, 3 12 - KpOHIITEHHA, KU
3’eqHAaHUN 3 5 - pedaramu. MexaHi3M 3MHKaHHS TakOXX BKIOYae B cebe 8 -

BUINTOBXYBad, 9 - rinporwniaap 3anupanus, 13 - mury, 14 - ynop ta 15 — ymop.

Po3. |BolimeHko ApK.

llep |Kasak JIN01Imn.01 724601'70”3
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Pucynok 1.3 — KoHctpykiiis MexaHi3My 3MUKaHHS

1.6ITpuHmun aii MexaHizMa 3MUKAHHS

PoGoTta MexaHi3My 3MHUKaHHS TOJiArae B TOMY, IIO NpH TojJadi macia i3

MTOPH HEPYXOMOT TUTHTH 1 TUIPOIMIIIHIPA 32 IOIMTOMOTO0 TUTACTHHH.

1.7 Onuc koHCcTPYKil mpec-Gpopmu

30JI0THUKA B JIIBY MOPOKHUHY 3aIlIPHOTO HMJIIHJPA, IITOK T1APOIMIIHAPA. TTOYUHAE
BIZIXO/IMTH, OCKUTBKH Ma€ 3'€THAHHA 3 MPOMDKHOIO IJIACTHHO. TAKUM YHHOM IITOK
nepeMillye Horo mepeq MPOMDKHOIO TUIACTUHOIO Mae€ IIapHIpHE 3'€HAHHSA dYepes
IaTyHH, 3 peYaMH, a BaXKUIb 3'€IHYETHCS 3 KPOHIITEHHOM, IO BIIXOJUTH MTPOMIKHA
IUIACTUHA TIOYMHAE BUNPSAMISATA pedi dYepe3 MaTyHH, M0 MPU3BOJAHUTH JI0
HepeMIIieHHs pyXoMa IUIacTUHA. TakuM 4uHOM, OJIOKYBaHHS (OpMHU 3IHCHIOETHCS

IUIXOM HATATYBAaHHS BaXUIbHOT CUCTEMHU, IIUIIXOM PETYIIOBAaHHSA 3a30PY, TBUHTOBOT

dopma mpu3HAUYCHA IS JIATTS 1T THUCKOM. HariTaHHS IUTaCTHKY

racTuHi. PeBi3iiiHi BiIkHA B KUTBKOCTI 4 IITYK pa3oM 3 BOJOCTIYHOT CUCTEMOIO

3MIACHIOETHCS OJHOYACHO Yepe3 3aralibHUi 3aJTMBHUN OTBIp 3 PO3MOMALIOM y KUTBKOX

(OpMOYTBOPIOIOYUX TJIOIMIMHAX. Y TBOPIOKOYl MOPOXKHUHU 3HAXOISATHCS HA PYyXOMIN

Pos.

BotimeHko

lep

Kasak

|3M.ADK

Ne. dokymeHma
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JI01Imn.017246.01-70113
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bopMyIOThCS B MaTpHIIL, SIKa pO3TAIllOBaHA B PyXOMi MIIaCTHHI.
3'ennyBau MaTpuili GOpMHU HA OJHIN TOPU3OHTANIBHIN TUIONINHI 3'€JHYyBaya.

dopma 103BOJISIE OTPUMYBATH BHUPOOM 3 TEPMOIUIACTHYHOTO MaTepiany -
MOJTIETHIICHY 3aJlaHoi KoH(irypailli, mo 3abe3neuye BUCOKY TOUYHICTh MPECOBAHUX
BUpOOIB MeTOAOM (opMyBaHHS MiJ THUCKOM. /{1 1bOro HOTro BCTAaHOBIIOIOTH Ha
TEPMOIUIACTUYHY MAIIMHY, Kyad B (opMyrouy MOpPOXHUHY MOJAETHCS PO3IIIaB

noJiiMepy 3 MaTepiany LUIIHIpa MAIlUHH.

3a eKCILTyaTaintHuMu XapaKTepUCTUKaAMHU npec-popma MOXKE
BUKOPUCTOBYBATHCS B JpiOHOCEpIHHOMY 1 CepeJHbO-CEepifHOMY BUPOOHUIITBI,
BCTAHOBIIFOETHCS CTalllOHApDHO B arperati Ao Tmpec-popMu, B3aKpilUIIOETHCS Ha
TEPMOITJIAaCTHYHOMY BepcTaTi. OCKUIbKH MaTepiajl BIOPCKYETHCS 3 OJIHOTO COILIA
OJIHOYaCHO B KiTbka (OPMOYTBOPIOIOYHMX IUIOIIMH, mpec-popmMa € oOgHUM 3
HANTIOIMIMPEHIIMX THITIB JIUBapHUX (popM. OTHAK BUKOPUCTOBYETHCS HE BCS KOPHUCHA
NOTYKHICTh JIMBAPHOI MAIIMHU 1 BUHUKAE HEOOX1THICTh YUCTUTH HOCHK Ha TOPITHSX.

Marepiai, 3 SKOro BUTOTOBJIeHA (popMa, Mae BUCOKY 3HOCOCTINKICTh, JOCTATHIO
TEPMOCTIHKICTb, XOPOIIy MEXaHIYHY MIITHICTb 1 CTIHKICTB 4O KOPO3ii.

dopma 103BOJISIE OTPUMYBATH J€Tall 3arajlbHOTO MPU3HAYEHHS B TaKHUX
pexXUMax JTUTTS:

1. Temneparypa popmu - 40-50 °C.

2. Temniepatypa ¢popmyBanbHoi Macu - 160-190 °C

3. Makcumanbauii TUCK 60 aTMm.

4. Yac BUTpUMKH M1 THCKOM - 30 cexk.

5. Yac oxomomxenus - 30-40 cexkyHI.

dopma ocHaIleHa CUCTEMOIO BOJSHOTO OXOJIOJKEHHS, sIKa BITYCKA€ThCS 4epes
MPOCBEPAJICH] KaHAJIA Y BUTJISIL ..

PoznnaB HagXoauTh 3 TMBAPHOI MAITMHU JIMBAPHOI MAITMHU Yepe3 IHKEKIIHHY

BTYJIKY 15 1 KaHAIH JIUTTS i THCKOM.

Po3. |BolimeHko ApK.

llep |Kasak JIN01Imn.01 724601'70”3 14
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[Ticns 3anMBKM, OXOJOJKEHHS Ta BIAKPUTTS (QOpMU BUPIO BUTIATYETHCSA 32
JOTIOMOTOI0 BHINTOBXYBAJIBHOTO MEXaHI3MY, SKHH CKIafgaeTbcs 3 ImToBxada 10,
mToBxaya 9, miIacTUHU €XEeKTopa §, myaHcoHa 14.

3'eqHaHi TBUHTaMU 1 WTU(TaMHU, MaTpUIs, MPOMDKHA mactuHa 11 1 Hepyxoma
miacThHa 16 € HepyXOMOIO YaCTUHOIO (POPMHU.

Pyxoma wactuna popmu TakoXK BKITIOYAE MEXaHI3M BUKUIAHHS.

Hepyxoma nnactuna 16 ciy>KuTh A NPUTUCKAHHS PyXOMOi YaCTUHU (popMHU
Ha HIDKHIO TUTACTUHY JTMBAPHOI MAIlIWHU.

Pyxoma mnactuHa 1 BUKOPHUCTOBYETHCS ISl KPIIJICHHS PYXOMOi YacCTHHH
dbopmMu HA HUKHIN IJIACTUHI IMBAPHOT MAITUHHU.

VY mpoMixHIM 1 HWKHIN TJIaCTMHAX TEPMOIUIACTaBTOMa BHUKOHaH1 T-momiOHi
nasu JUIsl KpIrIeHHs HammiBGOPMH.

TouHicTh 3aMUKaHHS 1 PO3KUMY(DOPM 3a0€3MEeUyIOTh KOJOHH 7, BCTAHOBJICHI B
MaTpPHIII.

Jlo MOMEHTy TiJIBeICHHS HAacaJKh JO HOCHWKa HamiB)OpPMHU TMOBUHHI OyTH
3aKpUTI 3a JIOTIOMOTOI0 MeXaHi3My OJIOKyBaHHs HamiB()OpPMH, MJIACTHHA IITOBXaya 3
HATUCKHOIO IJIACTUHOIO 3HAXOJMUTHCS B KPAHbOMY IIPABOMY IOJIOKEHHI; 3HAKH, 32
JIOTIOMOTOIO0 SIKUX BHPi0 pa3oM i3 JINTHHKOBOIO CUCTEMOIO BUIAISAETHCS 3 (OPMYIOUOi
OPOKHUHHM, 3HAXOASATHCS B KpalHbOMY MPABOMY TMOJIOKESHHI.

PosmiaB mig THCKOM HarHitaeThbes 1 ¢opma, IMOKM HacajKa Ie JCSIKUA J4ac He
BUMMAETHCS 3 HOCHKA, IMOJAE€THCS PO3IUIABOM IIil THCKOM, HEOOXIIHIUM Yepe3 yCaJIKy
Martepianmy mim yac 3aTBepaiHHs. Hacanmka 3HiMaeThcs. Dopma OXOJOIKYETHCS
BOJIOIO Yepe3 CIeIiaTbHI KaHAIH.

[Ticns 3aTBepiinHsA BUpPOOY 1 BOJOCTIYHOI CHUCTEMHU 3'€HYyBa4 HamiBGopM

MIPOXOAUTH B IUTOMIMHI 31TKHEHHSI MAaTPUYHOT TUIACTUHU 1 HEPYXOMOT IJIACTUHHU.

Pyxoma Tabmmuka 31 3HaKaMU PYXa€ThCS JIBOPYY, BEIYy4Hd BCIO BOJOCTKOBY

CUCTEMY.

Sk TUIBKA CTPWXKEHb PYXOMOi1 IUJIAaCTMHM HamiBGOpPMHU HATpaIisi€e Ha

IEPCIKOAY, CIIPAallbOBY€ IICPEMHUKAY: PYXOMa INIaCTHHA 3YIIMHAECTBCA, 4 Ha CTPUIKCHD

Sk [ % -
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3HAXOJUThCS cTanloHapHUil). Tonkarenb BIAMOBIIHO LITOBXA€ >KOPCTKO 3’ €JHAHI
mactuHu. TonkaTens 3’€QHAHUNM 3 IJIACTUHOI uepe3 0a30By IUIUTY, TaK IO
BiICTAHb MDXK IUIaCTUHAMM Oy/e 3MEHIIyBaTHCS 31 3MEHIICHHSM BIJICTaHI MIXK

IIJTaCTUHaMHM.

3a 10NOMOTr010 €XKEKTOPIB MPECOBAHUN MPOAYKT BUTATYETHCS 3 popMu. OyHKIIT
€XKEKTOpPIB MOXYTh BHKOHYBaTH pyxomi ¢GopMmyrodi 3Haku abo CeliajgbHO
BCTAaHOBJICH1 3HAKH. Y 3HIMHUX (hopMax €KEeKTOpHU B OUIBIIOCTI BUNAAKIB HE 3'€HAH1
3 (QopMoOw0, B CTaI[lOHAPHUX BOHU 3aKpPIIJICHI B CHEIIaIbHUX IUIACTHUHAX, SIKi

OTPUMYIOTh PYX BiJ] CACTEMHU BUKHJIaHHS MPECIB.

Jns  jpeskux BHJIB  TUIACTMACOBUX  BHUPOOIB  MOXE  3aCTOCOBYBATHCS
BUIIITOBXYBAaHHS MaTPHIIL, 1[0 3HAYHO MiABUIIYE MPOIYKTUBHICTD Mpalli Ta MOKpaIIye

YMOBHU IIpecyBaHHs [3].

Po3. |BolimeHko ApK.
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2. JITEPATYPHO-IATEHTHUI OrJIsI/] BAPIAHTIB
MOJEPHI3ALIT MAIIWHU JJIS1 JATTS NI TACKOM

[IpoBeneHo niTeparypHO-NIATEHTHUM MOUTYK MepeBar 1 HEAOJIKIB MAIIMHU TS
autTs mia TuckoM[1-9]. BusnaveHi Taki mepeBaru MamldHHU IS JTUTTS i THCKOM:
BHCOKA MPOJAYKTUBHICTH (/10 COTHI BWJIMBKIB 32 TOJIMHY); MOMJIMBICTh BUTOTOBJICHHSI
TOHKOCTIHHUX BWJIMBKIB CKJIaJAHOI (opmu; BHCOKa uucTtoTa noBepxHi (Ra
1,25...5 MKM); MOXJIMBICTb OJIEp>KaHHS JIEKUTHKOX JeTalei 3a OJUH IUKIL.

Takox BUSIBJICHI HEJIOJIKA MAITUHU ISl JIUTTSI 1] TACKOM

- HEpPIBHOMIPHICTh PO3MOJLIY HAMOBHIOBaYa B TOJIMEpl Ta SK HACHiJIO0K
BUCOKHUU B1JICOTOK OpaKy;

- 3HIDKEHHS TEXHOJOTTYHOCTI 30IpKM 1 PEMOHTONPUIATHOCTI MEXaHI3MY
3MHUKaHHS.

JUist yCyHEeHHSI IIMX HEJOJIIKIB MAaIlUHU IS JUTTS MiJ THUCKOM IPOBEIECHO
JiTepaTypHO-TIATCHTHUHN OIS JJI1 BUOOpPY BapiaHTIB MojepHizalii Mamuau. bymo

3HalIeHO 6 maTeHTiB. PO3riasgHeMo iX JeTanbHILIe.

2.1 JlirepaTtypHo-naTeHTHHMH OIJIsi/i BapiaHTIiB MoJepHi3amii MalIMHM JJIs1

JIUTTA i THCKOM

JIist yCyHEHHS Takoro HEAOJNIKY IJisi MAIlMHU JUIS JIUTTS M7 TUCKOM SIK
3HIDKEHHS SIKOCT1 TIOJNIMEPHUX BHUPOOIB 3 TPUYMHU HEPIBHOMIPHOCTI PO3MOILTY
HAMOBHIOBaYa B TOJIMEpI 1 SK HACHIIOK 30UTbIIEHHS OpakoBaHOI MPOYKIT
3HANAEHO 2 MAaTeHTH, SIK1 PO3IJISTHEMO HUKYE.

Y mxeperm [4] po3risHYTO KOHCTPYKINFO BCTaHOBJICHOTO IUTYHXKEpa 3
MO>KJIMBICTIO 3BOPOTHO-TIOCTYIIATBLHOTO PYXY.

3anporoHOBaHa  KOHCTPYKIlIA  IUIYHXKepa 3  MOXJIMBICTIO  3BOPOTHO-

MOCTYIAJIBHOTO PYXY HAJICKHUTh 10 00JaTHAHHS JJIs IEPEepOOKHU MOTIMEPHUX
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MatepiaiiB 1 IIACTUYHUX MAac, 30KpeMa 10 O0JIaHAHHS JJIs JTUTTS M1l TUCKOM.

B ocHOBY 3anponoHOBaHOi KOHCTPYKIIi MUIYHXEpa 3 MOKJIUBICTIO 3BOPOTHO-
MOCTYMAJbHOTO PYXY MOKJIAQJCHO 3a]ady BIOCKOHAIUTH MAIIWHY IJS JUTTSA TIiJ
TUCKOM, Yy SIKii HOBE BHMKOHAHHS By3Jla IMIATOTOBKH pO3IUIaBy 3a0e3nevye
BHCOKOSIKICHY TIATOTOBKY OCTaHHBOTO MpPH OJHOYACHOMY 3MEHIIEHHI IOBXHWHHU
MaIuHY.

[ToctaBneHa 3ajavya BUPINIYETHCS THUM, IO B MAIIWHI JJIS JTUTTS il THCKOM,
IO MICTUTh KOPHYC i3 3aBaHTaXYyBaJbHUM 1 pPO3BaHTa)XyBaJbHUM OTBOpPaMH,
HAaKONMUYYBAJIbHUA LMJIIHIAP 1 CHIBBICHUH 3 HHUM IUIYHXEp, BCTAaHOBJICHUM 3
MOJKJTMBICTIO 3BOPOTHO-TIOCTYIAJIBHOTO PYXY, & TaKOK BY30J MiJATOTOBKH PO3ILIABY,
3TiTHO 3 KOPUCHOIO MOJIEIUTIO, III0 MPOIIOHYETHCS, HOBUM € T€, 110 BY30JI IiITOTOBKU
pO3IIaBy BUKOHAHO Yy BUTJISII JUCKOBOTO E€KCTPYAEpa, JUCK SKOTO MAaE€ OCHhOBUH
OTBIp, a TUTYH)XEp PO3MIIIEHO B 3a3Ha4eHOMY OTBOpi. CyTHICTh JAHOTO TEXHIYHOTO
pIIIEHHS TIOSICHIOETHCS KPECIEHHSM, Ha SKOMY 300pa)X€HO MO3IOBXKHINA po3pi3
MamHu. MamHa MICTUTh Kopryc 1 13 3aBaHTaXyBaJIbHUM 2 1 pO3BaHTAKYBaJIbHUM
3 oTBOpaMM, HAKONMUYYBaJIbHUNW MWIHAP 4 1 CHIBBICHUM 3 HHM IUIYHXEp 35,
BCTAHOBJICHUN 3 MOXIIMBICTIO 3BOPOTHO-TIOCTYMAJIBHOTO PYXYy, @ TaKOX BY30JI
MiATOTOBKU PO3ILJIaBY, KU BUKOHAHO y BHIJISII JUCKOBOTO eKCTpyaepa 6, muck 7
SIKOTO Ma€ OChOBHUH OTBIp &, B IKOMY po3MmilieHo Tiyrxkep 5 (Pucynok2.5). Mamuna
IpaIoe B Takui croci6. Buximauii MaTepian HaaIXoIUTh y 3aBaHTaKyBaJbHHUI OTBIp
2 kopiyca 1, &Ie 3aXOIUTFOETHCS JTHUCKOM 7, TUIABUTHCS, TOMOTCHI3YEThCS 1 Jaii
PYXaETHCS B HAMPSIMKY /10 PO3BAHTAXKYBaJIbLHOTO OTBOPY 3. Jlami po3ruiaB motparuise
B HAKOMUYYBAJBbHUN IWIIHIAP 4, MICJIS 3allOBHEHHSI PO3IUIABOM SIKOTO TUTYHXKEpP S5
BUX0nUTh (Ha PucyHOK5.5. mMo3HaYeHO MYHKTHPHOIO JIHIEID) 32 MEXI OCHOBOTO

OTBOpPY 8 AKCKa 7 1 BUIITOBXYE po3IiiaB y popmy (He moKazaHa).
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Mpanynw nonimepy 2

Poannas nonimepy

y dopmy

Pucynok 2.5 — KoHcTpykiis KOprycy 1HXEKI[IHHOTO By3ja

TexHIYHUM PEe3yJIbTaTOM € BUKOHAHHS BY3J1a IMIJATOTOBKH PO3IUIaBy 3abe3mneuye
BUCOKOSIKICHY MIJITOTOBKY OCTaHHHOTO IPH OJHOYACHOMY 3MCHIICHHI JIOBXHHU
MaITHH.

B mxepeni [5] nponoHyeThCS KOHCTPYKITiS THXKEKIIHHOTO By3J1a PO3TAIlIOBAHOTO
Ha KIHIIl MaTepialbHOTO IWJIIHIApa 3 IUIYHXEPOM B IMOPOKHUHI IUIACTUKAIIHHOTO
IIHEKA 3 MOJIMBICTIO 3BOPOTHO-TIOCTYNMAIBHOTO PYXY JJIS MAllUHU JUJIS JIUTTS Tij
THUCKOM

ITocTaBnena 3aaya BUPIIIYETHCS THM, 10 B MAIIIMHI JUIS JIATTS IT1JT THCKOM, IO
MICTHTh MaTepiaJbHAN IUIIHAP 3 PO3TAIOBAHUM Yy HOMY 3 MOKJIMBICTIO OOepTaHHs
IJTACTUKAI[IMHUM ITHEKOM, a TaKOX I1HXEKI[IHHUN BY30J 3 HArpoMaJKyBaJbHOIO
KaMepor, IUIyH)KEpOM 1 BHUIYCKHHM COIUIOM 1HXKCKIIMHUN BY30JI, SKHM
PO3TAIIOBAaHO HA KiHII MaTepiaJIbHOTO IMIIHAPA, MIACTUKAIMHUA ITHEK BUKOHAHO
MOPOKHUCTUM, a TUTYHXKEP PO3TAIIOBAHO B MOPOKHHMHI IUIACTUKAIIMHOTO IITHEKa 3
MO>KJIMBICTIO 3BOPOTHO-TIOCTYIATBLHOTO PYXY.

MaivHa IS JIATTS i THCKOM TIPAIfioe B Takui crocio. ITomimepHuii Mmarepian
y BUDBIAI  TpaHyn ab0 dYacTHHOK JOBUTbHOI (QopMu  HamxoauTh y 55
3aBaHTAXKYBAJIbHUN OTBIp MaTepiaIbHOTO MIJIIHApa 1, e moTparuisie y TBUHTOBUUN
KaHall IUIACTUKAIIMHOTO TIHEKa 2, PO3IUIABISETHCS, TOMOTCHI3YyEThCS 1
TPAHCIIOPTYETHCS A0 1HXKEKUIMHOrO IuiiHapa 3, 3al0BHIOIOYM HAarpoMaJXKyBaJlbHY

kamepy 4. Ilicna Habopy noTpiOHOT MOpIIii po3MIaBy B HArpoMaKyBalbHINA KaMepl,
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BUMUKA€EThCS MPUBiA 00epTaHHs IIacTUKaliiHoro mHeka 2. [linroToBiaeHa mopiis
pO3IUIaBy MOJIIMEPY BHUIITOBXYETHCS 3 HarpoMaJkKyBajibHOI kamepu 4 uepe3 60
COIUIO 5 3 3aJlaHUM THUCKOM 3a PaxyHOK OCBhOBOrO TEpEMIIICHHS IUTyHXkepa 6
rigpomwninapomM 7. Bineim mnyHxkepa 5 y BUXIAHE TOJOXKEHHsS Bl comia 6
3MIACHIOETHCS TiapomtinapoM 7. [ukn noBroproeThes. Bennunna notpiOHOI mopiiii

PO3IUIABY 3A1MCHIOETHCS HUISIXOM PETYJIIOBaHHS BEIMYMHU X0oAy h miiyHxepa 6.

_
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Pucynok 2.6 — KoHCTpykKIisi 1HXXEKIIMHOTO BY3Jia pO3TAIlIOBAaHOTO Ha KIHIII
MaTepialbHOTO IWIIHAPA 3 IUIYHXXEPOM B IMOPOKHUHI TUIACTUKAIIHHOTO ITHEKa 3

MOJKJIMBICTIO 3BOPOTHO-TIOCTYIIAJIBHOTO PYXY IJISI MAaIlllMHU OJIA JINTTA l'IiI[ THCKOM

TexHiYHUM pe3yJIbTaTOM 3aIlPOINIOHOBAHOT KOHCTPYKIIT IS MoJepHizarlii
dbopmMu 11 TUTTS € 3a0e3nedYeHHs] KOMITAKTHOCTI KOHCTPYKIIil, a OT)XKE 1 HEBEIUKY
MaTepiaIoEMHICTh MAIIMHU B IUJIOMY 3a YMOBHU SKICHOTO BHKOHAaHHS BCIX
TEXHOJIOTIYHUX OTEpaIliii MUKy JUTTS MiJ] TACKOM.

B mxepeni [6] 3ampomnoHoBaHu MaTepiadbHUN MUTIHAP 13 3aBaHTaXyBaJbHUM
OTBOPOM 1 BHIYCKHUM COIUIOM, PO3MINICHWA Yy MaTepialbHOMY IIWIIHAPI 3
MOXJTMBICTIO 0O€pTaHHS.

[TocTaBnena 3ama4a BUPINIYETHCS TUM, IO B MAIITWHI IS JIUTTS i) TUCKOM, IO
MICTUTh MaTepialbHUN IWIIHAP 13 3aBaHTAKYBAJIBHUM OTBOPOM 1 BHITYCKHUM
COIUIOM, PO3MIIEHNH y MaTepialbHOMY IIJIIHIPI 3 MOXKIUBICTIO OOepTaHHS
MOPOKHUCTHUH MIACTUKALIMHUI IITHEK, Y MOPOKHUHI SKOTO 3 MOXJIUBICTIO OCbOBOTO

pPyXy PO3TalllOBAHO IUIYHXEP, & TAKOXK TIAPOCUCTEMY PYXy IUTyHXKEpa, HOBUM € T€,

Po3. |BolimeHko ApK.

llep |Kasak JIN01Imn.01 724601'70”3 20

|3M. Apk. | Ne. OokymeHma |lMidnuc |dama _




0 IUTyHKep 3 OOKy 3aBaHTaXyBaJbHOTO OTBOPY MAaTepiajlbHOrO LMJIIHApA
CHOPSAIKEHO MOPUIHEM, A TIAPOCUCTEMY PYXY IUTYH)KEpa CIOIYYEHO 3 MOPOKHUHOIO
IUIACTUKALIMHOTO IIHEKa. Y HaWNpUIHATHIIOMY MNPHUKIaAl BUKOHAHHA MAIUHUA
MOPOKHUHY MJIACTUKALIIMHOrO IIHEKa BUKOHAHO CTYIIHYACTOO, IPU LIbOMY MOPUIEHb

BUKOHAHO J1aMeTPOM OUIBIINM 32 JliaMeTp TUIyHKepa.

MaiivHa a1 JUTTS i TUCKOM TpaIffoe B Takuit crioci6. [lomimepHuit Mmarepian
y BHUIJISI TpaHysl a00 YaCTMHOK JOBIIBLHOT OPMHU HAJAXOAHWTHh Y 3aBaHTAKYBaJIbHUHN
OTBIp MarepiaJibHOrOo UWIiHApa 1, Je ToTparuisie y TBUHTOBUM — KaHal
TUTACTUKAIIHHOTO TITHEKA 4, pO3IUIABISAETHCS, TOMOTCHI3YEThCS 1 TPAHCIIOPTYETHCS B
HANPSIMKY MMOPOKHUHU COIIAa 3 Ta HArpoMajpKy BaJIbHOI KaMepu 5, BUIITOBXYIOYHU
IUYHXep 7 y HanpsMKy iHKekiidHoi kamepu 6. Ilpu 1mbomy poOoua piguHa 3
MOPOKHUHM 1HXKEKIIIMHOT KaMepy 6a BUIIITOBXYETHCS MOPIIHEM 8 32 MIHIMaJbHOTO
tucky P1l. Ilicas vHabopy motpiOHOT mopiiii po3niaBy B HarpoMaJiXKy BaJbHIA KaMmepi
5, rimpocucTeMa pyxy IUTyHXKepa 9 nepemMukae mojaaqy poodoyoi pifuHu B TOPOKHUHY
6a 3 tucky P1 Ha THCK 1Hxkekiii P2, mo 3a0e3mnedye mepemilieHHs TMOPIIHS 8 3
IyH)epoM 7 y HanpsaMmky coria 3. [Ipu mpomy HarpomajpkeHa MOPIls po3IIaBy
BUIITOBXYETHCS KpI3h COIUIO 13  3aJaHUM TUCKOM JUTTSA. g 3MeHIIeHHS
E€HEPreTUYHUX BTPAT MPOIECY JIUTTA MOPOKHHHA 6B 2 CHoJydeHa 3 aTMoc(eporo
(PO), manpuxman pyxomorw TpyOkorw 10. ¥V Takuii cnocid roTyeThcsi ueprona jo3a
po3iuiaBieHoro wmatepiany. Ilicis 1pOro NHMKJI TIOBTOPIOETHCA. 3a PaxyHOK
3aIpPOTIOHOBAHOTO PIICHHS] 3MEHIITYIOThCS TabapuTH MAIIMHHU MNUITXOM 00'€ THAHHS
TIApONMITIIHApA IHXKEKIi 31 ITHEeKOM. TakuM 4YMHOM, BUKOHAHHS MAIIWHH 13
3a3HAYCHUMH O3HAaKaMH 3a0e3leuye CHOpOIICHHS KOHCTPYKINi Ta TiBUIICHHS
HaJIfHOCTI POOOTH MAaIMHU B IIJIOMY 32 YMOBH SIKICHOTO BHUKOHAaHHS BCIX

TEXHOJIOTIYHUX OTEpaIliil UKy JIUTTS MiJ] TACKOM.
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Pucynok 2.7 — KoHcTpykiiist 1HXEKIIHHOTO By3ja

TexHiYHUM pe3yJbTaTOM 3alpPONOHOBAHOT KOHCTPYKII JJIsi MOJepHi3allii
dbopMu 171 IUTTS € CHPOIICHHS] KOHCTPYKINT Ta MIABUILCHHS HAAIMHOCTI poOOTH
MallMHA B IJIOMY 32 YMOBHU SIKICHOTO BHUKOHAHHS BCIX TEXHOJIOT1YHHUX OTepallii

IIUKITY JIUTTS Ti]] THCKOM.

B texniuHOMY pimieHH1 [7] MpOMOHYEThCSA KOHCTPYKINIS 1HXEKI[IHHOTO By3/a B
CepeuHl  SKOTO  PO3TAlllOBAaHUM 3 MOXJIMBICTIO  IEPEMIIICeHHS  BiIHOCHO
ITOB3J0B)KHBOT OCI ITHEK, SKHH KIHEMATHYHO 3B'SI3aHUHN 13 3aCIIIHKOIO 34 JIOIIOMOTOO

MEXaHI13MY PETyITIOBaHHS 3BOPOTHO-IIOCTYIAIBLHOTO MEPEMIIICHHS 3aCIIHKH.

B ocHOBY 3ampomoHOBaHOI KOHCTPYKIIi By3Jia 1HXEKIi 3 3BOPOTHO-
MOCTYMAJIBLHOTO TEPEMIIICHHS! 3aciHKA TOCTaBIEHO 3ajady BIOCKOHAJICHHS
THXKEKI[IHHOTO MeXaHI3My MAIllMHHU IS JIMTTS ITiJT TUCKOM IUISIXOM KIHEMaTHYHOTO
MOETHAHHS OCHOBOTO PYXY ITHEKA 13 3aCIIHKOI0, M0 PETYJIIOE Mo/Iady MaTepiaiy 3a
JIOTIOMOTOI0 MEXaHI3MYy PpEeTryJIbOBAHOTO TIEPETBOPEHHS TMEPEMIIIEHb 3aCIiHKH 1
3a0e3nedye BHCOKY CTaOUIBHICTh TIPOIIECY TOMOTEHI3alii MepepoOIFOBaHOTO
Mmatepiamy. [loctaBneHa 3amada BUPINIYETHCS TUM, IO B IHXEKIIHHOMY MEXaHi3Mi
MalluHU JJI JIATTA T THCKOM, IO MICTUTh 3aBaHTAXXYBajJbHY TOPJIOBUHY,
CHOPS/IKEHY 3aCIIHKOIO pEryJIOBaHHS To/ladi IMepepoOIOBaHOTO MaTepiany,
KOpITYC, BCEpPEIMHI SKOTO PO3TAIllOBAaHWN 3 MOKJIMBICTIO TEPEMIIIEHHS BiTHOCHO

MOB3/IOBXKHBOT OC1 IIHEK, 3TTHO 3 KOPUCHOI MOJEJUII0, IIHEK KIHEMaTUYHO
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3B'I3aHUM 13 3aCHIHKOI0 3a JIOMIOMOIOK) MEXaHI3MY pEeryJiIlOBaHHS 3BOPOTHO-

MOCTYNAJIBHOTO MEPEMIILICHHS 3aCIITHKH.

9/10 77

Puc.2.8 3aranpHuii BUTIAN By3/la 1HXEKUIl 3 3BOPOTHO-MOCTYHNAIBHOTO

NepPEMIIEHHS 3aCTIHKU

TexHiYHUM pe3yabTATOM € ICTOTHE TMOJIMIIEHHS TOMOreHi3alii HabpaHoi 103U
Marepianay, IO CIpHUS€E TMOKPAIICHHIO SKOCTI TMOJIMEPHUX BHUPOOIB 1 3MEHIIICHHIO
KUTbKICTh OpaKoOBaHOI MPOMYKIIii. ¥ Takui crocid Moxke OyTH MoJepHi30BaHa OY/Ib-
sKa MalluHa JJis JTUTTA 1111 TUCKOM.

JIist yCyHEHHS TaKoro HENONIKY /IS MAIlWHUA JUJIS JIUTTS T THCKOM SIK
3HIDKCHHSI TEXHOJIOTTYHOCTI 30IpKM 1 PEMOHTOIPHUIATHOCTI MEXaHI3My 3MHUKaHHS
3HAWJICHO 4 MaTeHTH, K1 PO3TIITHEMO HIDKYE.

VY TexHiyHOMY pimieHHs [8] mpOnoOHy€eThCsT KOHCTPYKILiSI MEXaHI3My 3allipaHHs
dbopMH 110 MICTHTH MPHUBII 3BOPOTHO-TIOCTYNAIBHOTO MEPEMIIIEHHs, MOB'SI3aHUHN 3
OTIO3WTHO PO3TAIIOBAHUMH Ha OAHIN 3 POOOYUX TUIHT.

B nmanomy 3amMkoBOMY MPHUCTPOi MEXaHi3My 3amvpaHHA MIBPOPM MAITUHU IS
JUTTS, MO MICTUTHh TPUBIA 3BOPOTHO-TIOCTYMAIBLHOTO IMEPEMIIEHHS, MOB'I3aHUN 3
OTIO3WTHO PO3TAIIOBAHMUMH Ha OAHIN 3 poOOYHX IUIUT, 30KpeMa, Ha PyXOMIH ILTUTI,
JIBOMa MapajieTbHUMHU MIapHipaMHu, 3'€THAHUMU MK COO0I0 OJJHAKOBO HAIPaBICHUMHU
JaHKaMH, Ha KIHIMX SKAX 3aKpiluieHl cyxapi, BUKOHaHI 3 CETMEHTONOMIOHUMH
BUIMKAaMH, B 3aMKHYTOMY IOJIOKE€HHI CyXapiB OOXOIUTIOIOYHMX BIAMOBIIHI OKPYKHI

BHUCTYIIM Ha KOJOHAX, 3MOHTOBAHMX Ha IHIIIN poOOY1N IUINTI,
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BUPIIIYETHCA 32 PAaxyHOK TOTO, IO IPHBiJ 3BOPOTHOMOCTYNAIBHOTO MEPEMIIEHHS
3'eMHAHUN 3 TPOTWIEKHO HANpPAaBICHUMHU JIaHKaMU MapajelbHUX IIapHIpPIB,
OJIHAKOBO HAIpaBJICH1 JIAHKM SKUX 3'€lHaHl 4epe3 ocl oOepTaHHS 3 IITAHTAMU,
YCTAaHOBJICHHMH B HANpPaBISIOUMX KOJOAKaX, 3a(iKCOBaHUX HA HUX 31 CTOPOHU
MPOTHIICKHO HANPABIECHUX JAHOK, 3'€IHAHHUX 3 MPUBOJOM 3BOPOTHO-TIOCTYIAIHHOTO
MEepeMileHHs, a 31 CTOPOHM TMPOTHICKHO HAMPABICHUX JIAHOK BUKOHAHUX 3
BTYJIKOIO, PETYJIbOBAHOIO [0 MIKOCBOBIH BIZCTaH1 MK IITAHTAMH.

VY mxepeni [9] nponoHyeTbCsl KOHCTPYKIIIST MEXaHI3My 3MHUKaHHS HamiBQopMmHu,
HaMpUKIaJ TEPMOIUIACTABTOMATY, 3 PO3TAIIOBAHOI Ha HiA HEPYXOMOIK IUIUTOIO 3
BMOHTOBaHUMU CHJIOBHMH TiPOIMIIIHIPAMHU.

JlaHa KOHCTPYKIIiSl BUTHOCUTBCS 710 0OJIACT1 JIUTTS I THCKOM BHUPOOIB METOIOM
THXKEKIIMHOI moaadul Marepiany y dopmy. MexaHi3M 3MHKaHHSA MIBGOPM JHUTTEBOI
MaIllMHU, HATIPUKJIIA] TePMOILIaCTaBTOMAaTa, MICTUTh CTAHWHY 3 PO3TAIlIOBaHOI HA Hil
HEPYXOMOIO TUTMTOI 3 BMOHTOBAHUMU CHJIOBUMHU TIAPOIMIIHAPAMH, IITOKH SKHX ITO
KIHIISIX MOB'S3aH1 JUCTOBOI MEPEMUYKOIO 1 MPOXOAATh yepe3 muty. [lnura 3'ennana 3
TUIPOIMITIHIpAMH IIBHJKOTO 1i TEpPEMIlIeHHS B TIOJIOKEHHS KOHTAKTy MiBGOpM,
pEryJibOBaHE MPUCTPOEM HOTr0 BHUCTaBKH 1 (DIKCYeETbCS 3aMKaMH MEXaHI3MY iX
3aMHUKaHHS y BUTJIAI1 BTYJIOK, KOAKCHAJbHO PO3TAlIOBAHUX HA IITOKAX CHIOBHUX
rigpormiiaapi. Ilpu 1nboMy 3aMKu MeXaHI3MY 3aMHKaHHsS MiBQOpM BHUKOHaHI 3
MOXJIMBICTIO iX 3aKpUTTA TUIBKM B OJIHOMY IIOJ0KCHHI BHCYHYTHX IITOKIB
TUIPOIMITIHJIPIB IIBUAKOTO TIEPEMIIIICHHS TUTHTH, 3'€ THAHUX 3 JIUCTOBOT IEPEMUYKOIO,
KOPCTKO BCTAHOBJIEHOT Ha IITOKaX CHJIOBHX TIAPOIMWIIHAPIB, TOB'SI3aHUX 3

BJIAINITYBaHHIM BHCTABKH TOJOKEHHS KOHTAKTY Mi03i hopm (PucyHok 2.9).
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Pucynok 2.9 — Konctpykiiis MexaHi3My 3MUKaHHs HamihopMu

MexaHi3M 3MUKaHHS TIBOPM MAIWHUA JUIS JIUTTS 1] TUCKOM, HAMpPUKIa]
TEPMOILJIACTABTOMATY, CKIIAJIA€ThCS 3 CTAHUHM | 13 3aKpIIUICHOIO HA HIl HEPYXOMOIO
TUTMTOIO 2 10 BCTAHOBJICHUX CUJIOBUMU TIAPOIMITIHAPAMU 3, IITOKU 4 SIKUX TMOB'sI3aH1

3 MMPUCTPOEM S5 BHCTABKHU TOJIOKEHHSI KOHTAKTy MmiBdopM 6. MoOinpHa muTta 7
po3TamioBaHa Ha HANmpsSMHUX &8 CcTaHWHU 1 1 TiApoUWIiHApaMH 9 MBHAKOTO i
MePEMIIIICHHSI B TIOJIOKEHHSI KOHTAKTy MiBQOpM 6 3'€eHaAHA 3 TUCTOBOI MIEPEMHUUKOIO
10, >kOopcTKO BCTaHOBJIEHOI Ha KIHIMX 11 mTOKIB 4 CHUIIOBUX TIAPOUMIHAPIB 3.
[IpuBin 0OOMEXEHOro paaiaibHOrO TOBOPOTY INTOKIB 4 BUKOHAHMK Yy BHIJISAII
rigponmiiaapa 12, 3'egHaHOTO 3 OMHIEID 3 YOTHPHOX IUIIBOBUX BTYJIOK 13,
pO3TalIOBaHMX Ha MIIINBOBUX AUISHKAX 14 mTOKIB 4 1 MOB'A3aHUX CTSKKaMH 15 B
OJIHy KiHEeMaTH4Hy cucTemy. llpu 1mpomMy mgoBxkuHa L 1uTinbpoBUX AUISHOK 14
BUOMPAETHCS MIHIMAIBHO HEOOXITHOT /TSl TAHOTO MapaMETPUYHOTO Py JIMBAPHUX
MaIluH 3 YMOBH 3a0e3MedYeHHs] BUAAICHHS BINIUTUX BUPOOiB. TopiieBi moBepxHi 16
(Puc.5.1) nmrinboBUX BTYJOK 17, >KOpCTKO 3'€MHAHUX 3 MOOLIHPHOTO IUIUTOIO 7,
3HAXOATHCS B OJIHINM IJIOIIMHI 3 TOPIICBUMHU IMOBEPXHSAMH 18 NMUTIIILOBUX TUISHOK 14
mTokiB 4 3 3azopoM AL. 3azop AL HeoOXximHumil 1jia 3a0e3MedYeHHs] BIIBHOTO

paiaJIbHOTO MOBOPOTY IITOKIB 4 IpH 3MIHI KYTOBOT'O MOJOXKEHHS BHUCTYmIB 19 iX
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IUTIIBOBUX AUIAHOK 14 mono BuctymiB 20 1 ma3iB 21 numuboBux BTynok 17. Ilpu
LIbOMY MOBOPOT BIAOYBA€TbCS TUIBKU MPU BUCYHYTHX LITOKAaX 22 T1APOLMIIHIAPIB 9
HIBUAKOTO NEPEMIIIEHHS] MOOLIBHOTO TUIUTH 7.

TexHIYHUM pe3yJabTaTOM 3alpONOHOBAHOI KOHCTPYKIIT Uil MOJEpHi3alii
MAIIIFMHA 711 JTUTTS 31 CIIPOIICHHSIM BUTOTOBIICHHS 3aMKIiB Ta MEXaHI3My 3aMUKaHHS
niBQOPM € MiABUIICHHS PEMOHTONPUIATHOCTI Ta SIKOCT1 BUX1ITHOT'O MaTepiany.

VY mxepeni [10] po3risiHyTo KOHCTPYKIisS (OPMH ISt JUTTS Mif] THCKOMOE3
3HATTS TUTHUKOBOT ()OPMU 3 TEPMOILIACTABTOMATA.

JluBapHa dopma sk MOKa3aHO Ha puc. 5.2, Ta puc.5.3 CKIIaIaeTbes 3 HEPYXOMOi
niBpopmu 1, sika MICTUTh HaNpsIMHI KOJIOHKH 20, JIUTHUKOBY BTYJIKY 31, HEpyXomy
TUTATY KpituteHHs 21, Ha sKiil KPITUISIThCSI CAMETPUYHO JI0 TIO3/I0OBXXHBOI OCi JIUTTEBOT
dopmu nB1 TMTH 3 1 4 3 A3epKalbHO BUKOHAHUMHU Ta3zamMu 18 s posMkiB 6 B
CTOPOHY OC1 JIUTTEBOT (OPMHU , MAIOTh TOPU3OHTAJIbHI 1 MOXMIi B Mexkax 20 ... 45 °
TUISHKY, 1 PyXOMHM MiBGOPMHU 2, iKa MICTUTh HANPSMHI BTYJIKU 19, pyXIHUBY TUTUTY
KpiryieHHs 22, OTOopHi CcTiviku 23 1 24, IpOMIXKHY TUIUTY 25, BUIITOBXYHOUY CUCTEMY,
B SKY BXOJATh BHIITOBXyBaui 26, IITOBXaui MOBEpHEHHs 27, Aepkareib 28, mimra
nepxxatens 29, xeoctoBuk 30. Ha pyxoMidmiBHOpMi KpIMUThCs OJIOK 3HAKIB 5, KU
cKIamaeTbes 3 opopmisaoTh 3HaKiB 10, ski GOpMYyHOTH OTBOPHU B BIIJIMBAIOTHCS
BUpOOaxX, TapayieNibHI IUIOIIMHI pO3'eMy JHUTTEBOI (OPMH, BCTAaHOBJICHUX B
3HaKoTpuMaui 13, poiuKiB 6, BCTAaHOBJIICHMX Ha OCAX 7 Ha TOPIEBUX CTOPOHAX
3HAKOTpUMaua, TUTUTH 3HAKOTpUMada 14, 10 CKIAJa€eThCcs 3 TBOX PO3HIMHHX II MPO
ocsiX OOpPMIISIFOTH 3HAKIB 1 IEHTPYIOUMX BTYJIOK 8 TOJIOBUHOK, SIKI KPITUISITHCS
O0onTamMu 10 3HAKOTpUMAada 1 B SIKI BIUPAIOTHCA OGOPMIISIOTH 3HAKU, HEHTPYIOUUX
CTIMHOK 9, MO SKHX NEPEeMIIIAETHCS 3HAKOTPUMAy 3 LEHTPYIOUUMHU BTYJIKAMH,
migcTaBu 17, ctifiok 16 1 kpumku 15, mpu 1bOMy IIEHTPYIOUl CTIHKH BCTaHOBIIEHI
MIDX MiJICTABOIO 1 KPUIITKOO OJIOKY 3HAKIB, KPUIITIKA KPIMUTHCS O00JNTaMH Yepe3 CTIHKA
710 OCHOBHM, a OJIOK 3HAaKiB 4epe3 IMJICTaBy KPIMHUTHCS A0 PyXxomoi miBhHOpMH,
MPUYOMY B KpHUIII OJIOKY 3HAaKiB € OTBOPH 12 juisi mocTymy 10 OOJNTIB KPITJICHHS
TUTUTH 3HaKoTpuMada i otBopu 11 s BrirydeHHsT 0(OPMIISIOTH 3HAKIB NI PEMOHTY

a00 1X 3aMiHU 0€3 3HATTA JJUTHUKOBOI (DOPMH 3 TEPMOILJIACTABTOMATA.
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Ha Pucynky 2.10 300paxeHuil BUa 3BepXy Ha JIMBApHI (OPMHU B PO3IMKHYTOMY
CTaH1, BCTAHOBJIEHY Ha TEPMOILIACTaBTOMAT

Ha Pucynky 2.10 300paxeHuil Bua Ha HepyxoMy HiBpopmy.

Pucynok 2.10 — Konctpykiis Hepyxomoi miBhopMu

TexHiYHUM pe3yabTaTOM 3alpONOHOBAHOI KOHCTPYKIT Il MOJEpHi3alii
MEXaHI3My 3MUKaHHS HamiBGOpPMHU B MAIlWHI JUIS JUTTS 17 TUCKOM € CIIPOIICHHS
BUTOTOBJICHHSI 3aMKIB MEXaHI13My 3MHKaHHA MiBQOPM 3 OAHOYACHUM M1IBUILEHHSIM

TEXHOJIOT1YHOCT1 1OT0 301pKH 1 MOTINIIIEHHSIM PEMOHTONPHUIATHOCTI.
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3 OBI'PYHTYBAHHSI BHBOPY BAPIAHTY MOJIEPHI3AIIIL
MAIIMHU JJIA JIMTTSA I TUCKOM

3.1 OOrpyntyBanHsi BHOOpPY BapiaHTy MoJepHi3anil IHKEKUIHHOIO
NPUCTPOI0 MAIIMHY VIS JTUTTH MiJ THCKOM

JUisi yCyHEHHS TaKoro HEIONIKY J/JIi MAllMHUA IS JUTTS MiJ THUCKOM SIK
3HM)KEHHSI SIKOCT1 TOJIMEPHUX BHUPOOIB 3 MPUYUHU HEPIBHOMIPHOCTI PO3MOALTY
HaloOBHIOBaYa B TOJIMEpl 1 SIK HAcHiOK 30UIbIIEHHS OpakoBaHO! MPOAYKIIIT
HaWAOUUIbHIE O00paTH KOHCTPYKIIIO By3Ja IHXEKIIl 3 3BOPOTHO-MOCTYMAJbHUM
HEePEeMIIICHHIM 3aciaiHKA Ha OCHOBI mpototuny [7] (Pucynok 2.8). PosriasHemo
o0paHy KOHCTPYKIIIIO BY3JIa IHXKEKIli 3 3BOPOTHO-TIOCTYMAJBHUM TMEPEMIIICHHSIM

3aCJIIHKHU JeTajbHIIIE.

B ocHOBYy 3ampomoHOBaHOi KOHCTPYKIii By3jJa 1HXKEKII 3 3BOPOTHO-
MOCTYMAJBLHOTO TEPEMIIIeHHS 3aCiHKH TOCTaBJICHO 3a/ady BIOCKOHAJICHHS
THXKEKI[IHHOTO MEeXaHI13MYy MAIllMHHU IS JIUTTS il TUCKOM IUISIXOM KIHEMaTHYHOTO
NOEHAHHS OCBOBOTO PYXY ITHEKa i3 3aCIiHKO0, IO PETYIIOE MoJaady Marepialy 3a
JIOTIOMOTOI0 MEXaHI3MYy PpEryJIhbOBAHOTO TIEPETBOPEHHS TIEPEMIIIeHb 3acaiHKH 1
3abe3reuye BHCOKY CTaOUIBHICTH TIPOIECYy TOMOTeHi3alii mepepoOIroBaHOIO
Mmarepiany. [locraBneHa 3amada BHPINTYETHCS THM, IO B IHXKEKI[IHHOMY MeEXaHi3Mi
MalluHU JJI JIUTTA T THCKOM, IO MICTUTh 3aBaHTAXYBaJbHY TOPJIOBUHY,
CHOPSAJIKEHY 3aCIIHKOIO pEryJIOBaHHS TI0/ladl IMepepoOIIOBAHOTO Marepiaty,
KOPITYC, BCEPEJIMHI SIKOTO PO3TAIIOBAHUN 3 MOXKIIHMBICTIO TEPEMIIICHHS BiTHOCHO
MOB3/IOBXKHKOT OCl IMHEK, 3TIAHO 3 KOPUCHOI MOJCIUII0, IIMHEK KIHEMaTUYHO
3B'SI3aHMN 13 3aCTIHKOIO 3a JOTIOMOTOK) MEXaHI3My pPEryJIlOBaHHS 3BOPOTHO-

MOCTYMAJIBLHOTO TIEPEMIIICHHS 3aCTIHKH.

Bysma imxekimii 3 3BOPOTHO-TIOCTYHAIBHOTO IMEPEMIIICHHS 3aCIIHKUITPAIIOE
TakuM 4uHOM. llepen mouaTkom HaOOpy M103M IIHEK 2 mepedyBae B KpalHLOMY

MpaBOMY MOJI0KEeHHI. BHacH140k 00epTOBOro pyXy IIHEK 2 TOMOTEHI3y€E Ta HarHITae
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Marepian yepe3 3BOPOTHUU KiamaH 9 mepen comioM 11 1 mocTynoBo BIAXOOUTH y
HANPSAMKY 3aBaHTa)KyBaJIbHOI TOPJIOBUHU 3, MPUBOIASYN OJHUM 3 YIOPIB 5 10 pyXy
MEXaHI3M pPETryJIIOBaHHS MOCTYNAJIbHOIO MEPEMIIICHHS 3acIiHKU 6, BHACIIIOK YOTO
BOHA IOCTYNOBO MEPEKPUBAE 3aBaHTaXyBaJbHY TopjoBUHY 3. CHiBBIIHOLIECHHS
BEJIMYMHHU TIepeMillleHHs IHeka 2 1 xoay h 3aciinku 4 (PucyHok 2.9) perymoroTbes
MEepPeaTOYHUM YUCJIOM MEXaHI3MY pEryJlroBaHHS MOCTYNAJIbHOIO MEepeMilleHHs 6,
HaIpHUKIIaa, BaplaTopa Ta peHKOBHUX map Toulo. JJs peryatoBaHHs MOMEHTY MOYaTKy
1 3aKIHYEHHS Meploy 3aKpUBAHHS 3aCiIHKU 4 BIJICTaHb ) MDK yHOpaMu 5 ImIHeka 2
(Pucynox 2.8) peryntoeThcsi 3MIHOIO BIFICTaHI MK yropamu 5 1 3a30poMm A (PucyHnok
5.8), HampukiaJ, 3a paxyHOK TBUHTOBOi Mmapu. Marepial 13 3aBaHTa)KyBaJbHOT
rOpJIOBUHU 3, MOTparvisie B Kopmyc 1, Je 3aXorumoerbcs BUTKamu 60 mrHeka 2 i
TPAaHCIIOPTYEThCS B  HampsMKy comna 11. 3a MmIBUIICHHS TMPOTUTUCKY
nepepoOIIOBaHOTO Martepiany Nepell IMHEKOM 2 110 3aJaHOro 3HAYeHHS, IIHEeK
NEPEMIIIYETHCS B HANPSIMKY 3aBaHTAXKYBaJbHOI TOPJIOBHMHU 3 pa3oM 3 ymopamu 5.
[Ticas mpoxomkeHHs 3a30py A, 1110 BU3HAYa€ BUOPaHY YacTKy HAOOpy MiATOTOBICHOT
nopiii Marepianxy, OAMH 3 YIOpPIB 5 MNPUBOAUTH JO PYXy MEXaHi3M 3BOPOTHO-
MOCTYNAIBHOTO PYXY 6, a BIH Y CBOIO Yepry - 3aciliHKY 4, siKa, MepeMIIIyIo4nch Ha 5
BificTaHh h, TepekpuBae OTBIp 3aBaHTaXyBajdbHOI ropioBuHU 3. IloBHe
NEPEKPUBAHHS OTBOPY 3aBaHTAXKYBaJIbHOI TOPJIOBUHU 3 BiIOYBA€THCS B MOMEHT
3aKiHUEHHsI Ha0Opy JI03W Tepej] MTHEKOM 2, ajie Ipollec ToMOoreHizallii MaTepiany y
IBUHTOBOMY KaHaJIl IITHEKa 2 MpoaoBxkyeThes. [licis 3aBepliiieHHs 4acy BiABEICHOTO
y BHUPOOHMYOMY IIMKJIl Ha MIATOTOBKY J03u" THCK Yy TOPOXHUHI I1HXKEKI
rizpomwriaapa & 30UIBIIYETHCS, IMHEK pPYyXa€Tbcsl B HampsMKy corma 11,

BUINTOBXYI0ur Matepian y 10 dopmy, 1 mporiec Habopy 1031 MOBTOPIOETHCS.

TexHiuHUM pe3yabTATOM € ICTOTHE TMOJIMIICHHS TOMOTeHi3alii HabpaHoi 103u
Marepiany, 10 CHpUs€ MOKPAIICHHIO SKOCTI TMOJIMEpPHUX BHUPOOIB 1 3MEHIICHIO
KUTBKICTh OpakoBaHOI MpoAyKIlii. Y Takuii crocid Moxke OyTh MOJepHi30BaHA Oyb

sJKa MalllnHa 4J1 JIUTTA HiI[ THCKOM.
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3.2 O0rpyHTyBanHsi BUOOPY BapiaHTy MoJepHi3alii MexaHi3My 3MHKaHHS

MAalllMHA JJd JUTTA HiIl THCKOM

JUist yCyHEHHS HENONIKY AJiS MAllMHW JJI JIMTTA i THUCKOM - 3HM)KEHHS
TEXHOJOTIYHOCTI ~ 30IpKM 1  PEMOHTONPHUAATHOCTI  MEXaHi3My  3MHUKaHHS
HaWJOLUIbHIIIE O0UPATH KOHCTPYKIIII0O MEXaHI13My 3MHKAHHS Ha OCHOB1 MPOTOTHITY
[10] (Pucynok 2.9).PosrisiHemMo oOpaHy KOHCTPYKIIFO MEXaHi3My 3MHKAaHHS Ha

ocHoBi nipototuny [10] neranbHime.

JlaHe TexHIYHE MOJSITa€ B TOMY, L0 B MPOMOHOBAHIA JUTHUKOBIA (opMi, 110
CKJIQZA€ThCsl 3 HEPYXOMOi 1 pyxoMoi MiBPOpMHU, HAa HEPYXOMIiH TUIUTI KPIIUICHHS
JUTHUKOBOT (POPMH KPITUIATHCS CUMETPUYHO JI0 TTO3JJ0BKHBOI OCi JINTHUKOBOT (hopMHU
IBl TUIMTH 3 J3€pKajbHO BHKOHAHMMH Tla3aMU JUIS POJIMKIB B CTOPOHY OCi
JUTHUKOBOT (hOPMHU, 110 MAIOTh TOPU30HTAIBHI 1 MOXWJIi B Mexkax 20 ... 45 © auistHky,
a Ha pyxoM#ui miBGOpMI KpiMUThCS OJIOK 3HAKIB, KM CKJIAJA€ThCs 3 OOPMIISIIOTH
3HaKiB, SKi (OPMYIOTH OTBOPH B BIJUIMBAIOTHCA BHUPOOAx, MapayiesibH1 IJIOIMIMHI
po3'eMy  JHUTHUKOBOI (OpPMH, BCTAHOBJICHMX B 3HAKOTPHUMAyax, pPOJHKIB,
BCTAHOBJICHMX HA OCAX Ha TOPIEBUX CTOPOHAX 3HAKOTpUMAuax, IUTUTH
3HAKOTpUMauax, IO CKIAJAEThCSA 3 ABOX PO3HIMHHUX IO OCSX O(QOPMIISIOTH 3HAKIB 1
IIEHTPYIOYUX BTYJIOK IMOJOBHUHOK, SIKI KPIIUIATHCSA OOATAMU O 3 3HAKOTpUMayax 1 B
SIK1 BIIUPAIOTHCS OPOPMIIAIOTH 3HAKH, IEHTPYIOUHUX CTIHOK, MO SIKUX MEPEMIIAETHCS
3HAKOTPUMAYax 3 MEHTPYIOUMUX BTYJIKAMH, MIJCTABU, CTIHOK 1 KPUIIKU, MPU IILOMY
IEHTPYIOUl CTIMKKM BCTAHOBIIO €HW MDK IMJCTABOIO 1 KPHIIKOK OJIOKY 3HAKIB,
KpHIIIKa KPIMUTHCA OOATaMU Yepe3 CTIMKHU 10 OCHOBH, a OJIOK 3HAKIB Yepe3 IiJICTaBy
KPIMUTBCA 10 pyXxomoi iBpopMmi, MpUYOMy B KPHUIIIl OJOKY 3HAKIB € OTBOPH IS
J0CTyIy 10 OONTIB KPITUICHHS TUIUTH 3HAKOTpUMAava 1 IS BIJIYYeHHS O0()OPMIISIOTH
3HAaKIB JJIi pPEeMOHTy abo ix 3amiHm ©0e€3 3HATTS JHUTHHUKOBOI (opmu 3
TEPMOILJIACTABTOMATa, MPU I[OMY TUITMTH 3 Tla3aMH JJIs POJIMKIB, a came Ma3u s
POJIMKIB TOBMHHI 3a0e3neyuTu podouuit Xxig odOpMIISIIOTh 3HAKIB, IO MEPEBUILYE

pobo4y MOBXUHY OQOPMIISIOTH 3HAKIB Ha 2 ... 3 MM, IIIMPHHA Ma3a poJjruKa MOBUHHA
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Pucynok 3.2 — Korctpykiis pyxomoi niBpopmu

Ha pucynky 3.1 300paskeHa KOHCTPYKIlis JUBapHOi (HOPMU PO3IMKHYTOMY

Ha pucynky 3.2 300paxeHuidl Bua Ha pyxoMmy niBpopmy, OJOK 3HaKiB
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TexiyHUM pe3yNbTaTOM € T€ L0 Ha HEPYXOMIN IUIMTI KPIIUIEHHS JIMTHUKOBOL

N3€pKaJIbHO BUKOHAHUMU [a3aMU JJI POJIUKIB B CTOPOHY OC1 JUTHUKOBOI (DOPMH.

(opMHU KpIIIATHCS CUMETPUYHO /10 MO30BXHBOI OC1 IUTHUKOBOI (DOPMU AB1 IUTUTH 3
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4 PO3PAXYHKH, SAKI IIIATBEPIKYIOTHh HPAIE3IATHICTD
MAIIMHU JJIA JIMTTSA I TUCKOM

4.1Po3paxyHoKk mnapaMmeTpiB uepB'ska 3 yMOB 3a0e3ledYeHHs 3aJaHUX
napaMeTpiB JHUTTH.

Ha pucynky 4.1. HaBeneHa po3paxyHKOBa CXeMa YEPBSKA.

T Y
s = = —= =
- 1!:-: - 1!u. - 1!33 ’!n ’!33 {_’!T
= # I

Pucynok 4.1. Po3paxyHkoBa cxemMa 4epB’sika

JliameTp uyepB'ska paxyeTbcs 3 YMOB 3a0e3ledyeHHs 3aJaHoro o00'eMy
3aKadyBaHHSA I HUKITY Vy, ToiacTU(iKamiiHii 31aTHOCTI (ny 1 HOMIHAJIBHOTO
TUCKY 3aduBku P, Po3paxyHok JjiaMeTrpa dYepB'ska 3 YMOB 3a0€3ICUYCHHS
HeoOXiHOTO 00'eMy 3akadyBaHHS JJIs UKy Vy Oyne 3MiHCHIOBAaTHUCH 3TITHO 3
MeToukoro [11].

1.KoedimienT mis po3paxyHkKy pgiamerpa uepB'sika Di, mo 3a0e3medye

HeoOX1THUHN 00'eM BIPUCKY 32 UK Vy;

D; =3 VoK
'Y (0,785-K,)

ne Vi — 00'eM Bipucky 3a muki, Vy = 175 10° M3
K — koedilieHT 1110 BpaxoBy€ BUTOKY 1 CTUCHEHHS MOJIIMEPY MpHU BIpUCKY, K

=12
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K1 — xoediuieHT reometpii ueps'saka, K1=2,5

[TincTaBuMO 3HaueHHs B hopmyiy;

6
D, =3 175-107-1,2 — 0,047
0,785-2,5

2. JliameTp uepB'ska 3 YMOBHM 3a0e3NedyeHHs IacTUdIKAIIHHOT 37aTHOCTI
MOXHa po3paxyBaTh 1o ¢Gopmynax, MO MICTITh psa [apaMeTpiB, IO
YCKJIAIHIOIOTh  PO3PaXyHOK. [Tpubnu3ni  emmipuyHi abo0  MPaKTHYHI

CHIBBIIHOUIEHHS! MOXKYTh OYTH KOPUCHUMU JUIS IT1€1 METH

D, =259n1 10-2
07

ne (un — TUTaCTUKAIlIMHA 31aTHICTh, (uy = 33 Kr/4.

D, =25 /% 1072 =0,0467 m

3. 11 po3paxyHKy AiameTpa uepB'ska Dy 3a yMOBH 3a7aHOTO TUCKY TUTTS P

BU3HAYAIOTH JiaMeTp MOPIIHS TiIpOMIIiHApY nprxumy. [1o 3amanomMy THCKY
murta P, Tucky Pry B cucteMi 1 giametpy ueps'ska D1 abo D, BuzHauaemomiametp

MOPIITHS T1APOUMIIHApA.

ne P,— Ttuck murra, P, = 120 Mma,
D1 — miametp uepB'saka, D1 = 0,05 M,

Py — THCK B rigpocuctemi, Pr; = 10 Mna,
[To cranmapTHOMY psiay AiameTpiB mpuitmaemo D, = 0,18 m

4.Ilo 3HalineHoMy 3HaueHHIO P, Bu3HauaeMo giametp yeps'sika Ds:
9

Ped ) Dﬂlz

D3 = .
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ne P, — tuck nurts, P, = 120 MIla
D1 — alameTp mopiuHs rigpouIiHApaBOpUcKy, Dy = 0,18 m.

P, — Tuck B rinpocuctemi, P, = 10 MIla

/ 2
D, = M = 0,049
120

[lo 3naiiaenux 3HaueHHsx aiamerpa D1, Do, D3 npuiiMaeMo HOMiHaNbHUN
niametp depB'ska D1 = 0,05 m
5.Xix yepB'sKa mpu po3paxyHKOBOMY AiameTpi uepB'ska Dy yTOUHIOIOTH 1O
BUPaXXECHHIO:
4.V,
= (n DH2 )
ne Dy — HominanbHM niametp ueps'ska, Dy = 0,05 m
V, —00'eM nomniMepy, NiAroTOBIEHOTO B YEPB'STYHOMY IJIACTUKATOPI 10
BIIPUCKY:
V,=V,K
ne V,, — 06°eM Brpucky 3a muki, Vy, = 175 10° v2,
K — koedirieHT BpaxoBYHOUHI BTpaTH Ta CTUCK MOJIIMEPA MPU BIPHUCKY,
K=1,2V,=17510%1,2=2,110% »3
Toni, xig 4epB’ sKa MpU PO3PAXyHKOBOMY JiaMeTpi YepB’ sKa:

4.21.10"

. =011u
7-(0,05) ’
6. Busnawaemo GakTHYHHI THCK JHUTTS TPU HOMIHAIBHOMY JiaMeTpi

yepB’sika[12]Dy 1 miametpi mopmrHs Dy, !

ne Dypi— giameTp mopirHs rigpommtinapa Bupucky, D,=0,18 wm,
Py — THCK B Timpocuctemi, Pr,=10 MIla,

D. — HOMIHanbHUM niameTp uyepB’uka, Dy=0,05 m.

2
P, = M =130MIla
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7.Bu3Haya€Mo TOBKUHY 30HU JO3YBAHHIA:
L,=03L,=031=03m
ne L, — noBxkuHA poOOUYOT YaCTUHU YEPB’ KA,
L,=0,05-20=1Im

8.Bu3HauaeMo JOBXXHMHY 30HU 3aBAHTAXKECHHS:
L,=055L,=055-1=055m

9.3HaxoAMMO TOBXKHHY 30HU TUIACTUKALII:
L,=0,15-L,=0,15-1=0,15m

OcCHOBHI T€OMETPUYHI MTApaMETPH YEPB’sIKa MOKHA BUPA3ZUTH Yepes

koedimientu Ko, K3, Ky,

K2 — BigHOIICHHS TIMOWHU KaHay 4YepB’sika B 30HI 3aBaHTaxeHHs hi10

niametpy D, Kz = 0,133,

K3 — BigHOImIEHHS KpoKy uepB’ska t go miamerpy D, Kz =1,

K4 — BigHOILIIEHHS TOBIIMHY BUTKA KaHay 4epB’sika g0 aiamerpy D, K4=0,11.

10.I'mubuHa Hapi3KK YepB’siKa y 30H1 3aBaHTAKEHHS :
hi=D-K;=0.05-0,133 = 0,0066 = 0,007 m.
11.diameTp cTep:KHs y 30H1 3aBaHTAXKECHHS:
di=D-2h; =0,05-2"-0,007 = 0,036 m
12.Kpok Hapi3Ku :
t=D-Kz=005-1=0,05m
13. ToBuMHA BUTKA:

e=D-K4s=005-0,11=0,0055m

14.KyT mig’ioMy BUHTOBOT JIiHIT TpeOHsI 4epB’aKa ¢:

t

t =
&P z-D
ne t — xpok BHHTOBOI JiHii, t = 0,05 M.
tgo= _ 005 =0318
314-0,05

¢ = arctg (0,318) = 17° 40"
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15.'mnOnHa KaHaIy y 30H1 J03yBaHHs 3acTOCOBYeThes piBHO h/Ks, ne Ks—
BiJTHOIICHHS TJIMOMHU KaHAJy Yy 30HI 3aBaHTakeHHS N1 10 rmmOuHU Horo y 30Hi
no3yBaHHs Ny, Ks mpuOIM3HO BU3HAYAETHCS CTYIEHS CTUCKY uepB’sika i, Ks =1 =
2,3.

h, = ﬂzwzglg—%w
hs 23

16.MiameTp yepB’sika y 30H1 JO3yBaHHS:
d2=D-2h,=0,05-2"-0,003 = 0,044 m
17.I'mubuHa Hapi3KH y 30H1 TUIACTUKAL(lT JOPIBHIOE MIBCYMHU BUCOTI KaHAJIB y

30H1 3aBaHTAKECHHS 1 JAO3YBAaHHSA:

_h +h, 0,007 +0,003
2

18.1nameTp yepB’sika y 30H1 IJIACTUKAILLIT:

dz3=D-2h3=0,05-2"0,005 = 0,04m

hy = 0,005

19.1oBXHMHA YaCTUHHU XBOCTOBHKA':
L, =21D=21-0,05 =0,105m
20.JloBx1HA XBOCTOBHKA:
Ly=(1...2) - D=1,8-0,05=0,09u
21.Jliametp xBocToBHKa: Oy = 0,045M;
22.JlopxxuHa HakiHeYHUKa L= 0,12Mm;

23.3a30p Mk Kopirycom Ta 4epB’sikoM: 6 = 0,0001m.

4.2Po3paxyHoOK NPOAYKTHBHOCTI

[TpoaykTuBHICTH TUTACTH(IKATOPA, IO BUKOPUCTOBYETHCS B 1[I aBTOMATHYHIN

dbopMoOBOUHINT MamuMHI, MOXXe OyTH BHUpPaKEHAa dYepe3 MPOIYKTUBHICTH 30HHU

no3yBaHHS. TakMM YMHOM PO3paxyHOK 30HHM IO/adi, B SIKid 3HAXOIUTHCS TOJIMEpP Y

BUTJISI/II TPaHyJI, pO3paXxOBaHO HAa TEOPii MEPEMIIIEHHS 1 caMe Ha TeOopii NepeMIIEHHS

00’ €eMHUX T1J1, @ TEOPisl PO3PAXYHKY 30HU CTUCHEHHS 10C1 HE BioMa:
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Q = 7pn(D hy)h, 27

1 (tga+tg¢))

e p-TYCTHHA TOJiMepy, BoHa popiBHioc 0,950 /M3 mis momiermieny[13]; n-

yactoTa o0epTanHs yeps'saka, N=20-180 mpo/xs. [Ipuitmaemo N=70 npo/xs;
D-miametp ueps'ska, D=50x102 m; h;- rnmOuna Hapisku dYepB’sika y 30HI
sapantaxkenns 7x10° m; ¢ =17%45-kxyr tepra matepiany o metan, tga =f, ne f-

KOC(QIIIEHT TEPTs MaTepiany o XonoAHy noeepxHio, =0,1-0,9; npuiimaemo =0,3[13].

Q=3,142-0,950-10%70-50-10%(50-103-7-103)-7-10% 93191775 1 60-95 kr/ron
0.3+1tgl7.75

4.3 Po3paxyHOK JJMBHUKOBOI CHCTEMH

By,ZIB-SIKa JIMBHUKOBA CUCTCMA CKIATA€TLCA 3 TPHOX CJICMCHTIB: HCHTPAJIBHOTI'O

KaHay, PO3BOJSIIOIO KaHATY 1 BIyCKHOTO KaHAIy.

Lentpansauii KaHaa opOPMIICHUH y CHeIiaibHIA JTUBHUKOBIN BTYII y

BHU/I1 YCIYEHOTO KOHYCA.

Po3paxyHkoBHil 1iaMeTp Ha BXO/ll B TUBHUKOBY BTYJIKY BU3HAYAEMO:

dip= 0,2, Y6 o],

ne VB.H. - o0cir 4u yHOpCKyBaHHS CyMma OOCSTIB BHpPOOIB, IO OJHOYACHO
BignMBaoThCA, VB.H.=M/p=150/0.950=158x107 Mm>, 1e m — maca BupoOy, M=150
rp 1 4 BUIMBKIB, p — rycTuHa nomietuneny, p=0,950 r/em®;, V — cepenns
MIBUAKICTh IUIMHY MaTepially B JuBHUKOBIM yrymmi, V=110 mwm/c [12]; T -

TPUBATICTH YIIOPCKyBaHHS, T=4 cexk.
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-3
dip=0.2, |28X10° 5,
3.14x110x4
JiameTp d2 eHTPaATLOTO1 TMBHUKOBOTO KaHATY HA BUXO/I1 BU3HAYAIOTh 110 TAOJI.
4.4[12] y 3anexHocTi Bim kyra ¢ komyca. Ilpm ¢ =4° i dip=3 mm - dp =8 mm.

MakcuManbHO TMPHUITYCTHUME 3HAueHHS Oomax LEHTPAJIbHI JMBHUKOBI KaHAIM Ha

BUXO/II:

d2max= e+1,5 )

Jie € - TOBIIMHA BUPOOY, 10 BIIJIMBAETHCS, € = 8 MM.

domax=8+1,5=9,5 Mm.

T.K. Oomax>d2 1 OCKUTBKH HEHTPAJbHUN JIITHUK HE MPUMHKAE 10 BHPOOY, TO

3yMHUHSEMOCS Ha IIbOMY BapiaHTi 1 mpuiitMaemo 01=01,=3 MM, dp=8mm.

Po3Boasii TMBHUKOBI KaHAM € YaCTHHOIO JIMBHUKOBOI CHUCTEMH, IO 3'€THYE
NOpOXXKHUHU  (opmH, 10 OQGOPMISIOTH, 3 IEHTpaJbHUM JITHHKOM. Dopmy
PO3BOJIAIIOIO KaHaJy TpPUHAMaeMO TpameliijaibHy, TOMY IO BOHAa OUIBII

TEXHOJIOT1YHA 1 MEHIII TPYIOMICTKa ITPH BUTOTOBJICHHI.

Posmipun mepeTuHy  po3BOASIIMX KaHAJIiB BH3HauaeMo 3 Tabm. 4.6[12] i
npuiimaemo b=4 mm, h=2 mm, F,.=26,8 Mm% BryckHi KaHaau sSBISIOTH COOOIO
OCTaHHIO JIAaHKY B 3MIillyBayl JIMBHUKOBUX KaHAIIB, IO MiABOAATH MaTepiall a0

MOPOKHUHU (HOpMHU, 110 0(HOPMIISE.
[Tnoma nepeTuHy 1bOTO KaHATy BUSHAYAETHCS
FB.H<: FyH/ Ng 1,

ne Fyu- mnoma mnepeTHHy BXIIHOTO OTBOPY LIEHTPAJbHOTO KaHaIYy.

Fy,H,Zznl’2=3,14*(2,25*10'3)2=1,59*10'5 M?; Ny.1i.- KUTBKICTD BITYCKHUX KaHAMIB, Ny x=4.

Fo.n.<=(1.59*10°)/4=3.976*10° m?
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[Ipuitmaemo F,,;=3,5*10° m2. Jliamerp BoyckHOro kanany gopisaioe: d=2...2,5

MM.

[Tpuitmaemo d=2mm. JloBxuny L kanamy npuiimaemo 316 mm. [llupuny kanany

b nmpuiiMmaemo 10 Mm.

Po3paxyHOK JIMBHMKOBOI CHCTEMHU 3aBEPUIYEMO PO3PAXYHKOM BEHTHJIALLIMHUX

kaHaiB. KaHaiu po3TanoByIOThCS B MICIISIX, 3aIIOBHIOBAHUX PO3ILUIABOM B OCTaHHIO
yepry.
[Tnoma nepeTuHy BEHTUIISALIMHOTO KaHATY OJHOTO THI3/a:

sz'VTy ’

ae T — rroma MUTOMOro MEepeTHHY BEHTHJIAIIHHOTO KaHany, [12] 1 mpu yaci

ynopckysauns t= 4 cex ,f=5*102 mm?/cm®; V — obcar ruizga popmu. V=59,73 cm?
F=5-102-59,73=298,64765 Mmm?=0,29-10-° m?.

['mubuny kanany hy, mpuiimaemo B 3aieKHOCTI Big Matepiany. T.ak y hopmy
3anuBaeThes nomieruieH, To N1=0,04 MmM. JIOBXKHHY BEHTHIALIHHOTO KaHaty L
npuiiMmaemo 2 MM. Bin mepexouTh y KaHal TIuOuHOI0 Ny=2 MM, 110 3'€THYEMO 3
atmoc(eporo. lllupuny kananay npuiimaemo b=1,8 mm. Uuncso kaHaaiB BUXOASYH 3
KOHCTPYKTOPCHKHUX pO3yMiHb npuitMaeMo 4[12]. Kananu BUKOHYIOTECS Y hopMmi
micis il BUPoOOBYBaHHS 1 TUIBKH TOJI1, KOJIU MOTIEPEYHUN TIepepi3 3a30piB Yy

PYXJIMBIN 9acTHHI Mpec-(pOopMU BUSBISIETHCS MEHIIIE PAPO3PAXYHKOBOT BEIMUNHU Fy.

4.4 Po3paxyHOK CHCTEMH 0XOJIOAKEHHS npec-popmu

JIist  po3paxyHKy CHCTEMH OXOJOJUKEHHS mpec-GopMHu 3amamMocs JTaHUMH:
po3mipamu  popmu-360x316x316; marepianom I JUTTS - TONICTAJICH 3
MaKCHUMaJbHOI TOBIIMHOWO  S=8wum y ¢opMi Koieca 3 po3mipamu 60x18;

TemIepaTypa nojiMepHoro posmiany t,=135°C; Temneparypa HaBKOIMIIHLOT

Pos. |BotimeHko ADK.
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cepenosuma-nosirps  t,.=20°C; Temmeparypa Boam Ha BXxomi t,,=16°C;
temneparypa ¢opmu ty=57,5°C; temmeparypa rorosoro BupoOy t,=60°C; maca

BUpoOy G,=35 .
bespo3mipHa Temmnepatypa:

sz—w
tg—1tn

_575-60 ,
57,5-135

Yac 0x0J0/1KeHHSI BUPOOY

= 2405(8/2) Ln(1.276) ,
a

ne a-koedilieHT TEMIIepaTyPONPOBITHOCTH MOJIETUIIEHY B YMOBaxX MepepoOKH,

a=0,8465x10" m?/c, § —MakcHMalIbHA TOBIIUHA CTIHKHU, & = 8mm

-3
X1 = 0,405(8x10 752) Ln(1.27x1) = 46¢ex.
0.8065x10

[ToBHMI yac UKNY:

TYUKTT = TMEX + TOKIL,

1€ zmex — 9aC MEXaHIYHOT poOOTH MaIllMHU, BiH TopiBHIOE 15 cek[12].

tyuxn =15+ 46 = 61cex.

[Tnoma moBepxHi hpopmu:

F=(L:1B1+LiH1+H1B1)+(L2Ba+LoH2+B2Hy),

e L1,B1,H1, Lo, Bo,Ho-miniiial po3MipH YaCTHUH dhopmu, 10
obopmisoTh, L1=0,285m, B1=0,316m, H;=0,316Mm, L,=0,075m, B,=0,316m,
H,=0,316mMm.

Pos. |BoliimeHko ADPK.
llep |Kasak JIN01Imn.01 724601' 70113 a1
|3M. Ank. | Ne. dokymeHma |lMidnuc |dama — _




G,

Butpara Boau:

G,C,(t, —t,)+a,F,(t, —t

F=(0,285x0,316+0,285x0,316+0,316x0,316)+
+(0,075x0,316+0,075x0,316+0,316x0,316)=0,427m?

6‘Ll3H)

GB=

Br/M2*°C

Tl

C=4200 ~ , ~ ;
Ke

C )

CX (tBK o tGI’Z)

_0,035-1,92-10° - (135 60) +9-0,427 - (57,5 30,5)

K/[orc

Tous=0,5(tan+ts)=0,5-(45+16)=30,5°C.

4200- (45— 16)

Foo = 27le(Rl + Hl +0),

—0042%
C

[Tnoma moBepxHi 0OpMIICHHS JIeTali MyaHCOHOM 1 MaTPHUIICIO:

ne R,H- paniyc 1 Bucora myancona, R=0.020m, H=0,010m; R1,H1, 5 -
BHCOTa MaTpuili 1 ToBIIMHA CcTiHKH BUpoOy. R1=0,030m, H1=0,018wm; 6 =8 mm.

Fon=2-3,14-0,020:(0,020+0,010)=0,0037m?,

Fou=2-3,14-0,030- (0,030+0,018+0,008)=0,0106 m?,

e Cysy- cepeliHs TEeIUIOEMHICTh noicTupoity, C,=1,92 °C % —KkoedirieHT

TETJIOBIAa4l BUTbHOT KOHBEKIlI BiJ ()OPMU B HABKOJUIIHE CEPEIOBUIIE, a¢—9

Cx- TEIUIOEMHICTh OXOJOKYIOHOi PIIUHU TPU BU3HAYAJIBHIA TeMIiepaTypi,

paniyc,
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— ZG() ) Fon

Gn =
Fon + F()Jfl ’
GM - ZG() - Gna
- 2-0.035-0.0037 _0.018%
0.0037 +0.0106 c

G, =2-0035-0018=0034"%

c

[lepeTnH kaHaIiB MyaHCOHA 1 MATPUILL:

PN

ne V- mBUAKICTh BOAM B KaHaI BiqHeceHa 10l MM 3a 1c; p,-rycTHHA BOJH, 103

KI/M°.

0018

10° x1

0,034
10°% x1

f

n

=0.018x1073 42

M

=0.034x10"° m?

JliaMmeTpu KaHaIiB ITyaHCOHA 1 MATPHIIl KPYTJIOTO MEPETHUHY

4f
d = L
n 1
41
dw — M
. o
-3
g = [4:0018:10% 0 15,
314
. . _3
g o [4003420° o5,
- 314

[Mpuiimaemo d,=dy=10 Mm.
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PexxuM pyxy Boau B KaHaII!

Rezﬂ,
14

1€ v-KiHeMaTHuHa B'sI3KicTh Boau, 1,159-10° m%/c;
Re = % = 8628.

Kpurepiit Hycenbra.

3HaueHHs Kputepito PeilHonbaca BIAMNOBIIAE NEPEXITHOMY PEXKUMY pyXy
Bou[14]:

N,=2,26-10"*Re13-P,%43 (2.50)

Je Pr=8,27 npu tu5:=30,5°C.

N,=2,26-10-8628'3.8,27%4=73,34,

KoedirieHnt terosinaayi:

a, =a, = Nut

n py d
ne 1=58,65-10 Bt/m%*c

npu
tBH3H:3Os50C
-2
o = - 73.34 58_.535 10 _ 4301 BIZ’I
10 MC

[Tnoma moBepxHi TEMI000MIHY KaHAiB:

F — GnCs (txu _txn)
"oaflt, -t

onp.cp )

_ GMC6 (te‘n B tBK)
! a(td) - tH.C ) ’

_0,018:4200-(45-16) _ 1, 12 o
4301- (57,5 20)
F . 0034:4200-(45-16) _, ¢ 12
: 4301- (57,5 - 20)
Pos. |BotimeHko ADK.
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3arajgpHa JOBXXHWHA KaHAIIB:

F
L =—" ’
ndnp
LM = FJM
‘ nd, ’
-2
= 14-10 — = 0,446
314-10
-2
= 20107 g e08,
314-10

4.5 Po3paxyHoOK KJIBKOCTI I'Hi31 npec-¢popmu

Po3paxyHok KUIBKOCTI THi3M mpec-hopMu 3B'SiI3aHUN 3 BHOOPOM JIMBApHOL

MallMHU 10 HACTYNMHHUM 1i [apamMeTpax: Baru YINOPCKYBaHHS, IUIACTUKAIIWHIN

POIYKTUBHOCTI, 3yCHILITIO 3MUKaHHS.

KinpkicTh THI3 N1, BUXOAYN 3 Bard YIIOPCKYBaHHS MAIlIMHU:

n,=

g

UG

ne Gp- Bara ymopckyBaHHs mamuHu B rp, Gp=150rp[15]; Gg-Bara ommiei
nerani, Gg=35 rp;

K1-KoeQiIi€eH,, IO BpaxOBYy€ Bary JUBHUKOBOI CHCTEMH IIOJI0O Baru OJHIET
nerani, k1=1.1[2]

150
M=35,11 =4
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KinbkicTh THi3/ N2, BUXOJAYH 3 MIIACTUKALINHOT MPOYKTUBHOCTI

MaTepialibHOrO LHUJIIHAPA MAILIUHU:

oT,G, +1x)
T 3.6kIG,

Tp-TpuBamicTs BUTpUMKU JeTani y ¢opmi, y po3paxyHky Ha lrp Baru; Tx-
TPUBAJIICTh  LMKIY, L0 BKIIOYA€ Yac 3MUKaHHS (OpPMHU TMiJBEJACHHS COIUIA,
YIIOPCKYBaHHS IUIACTMACH, PO3MHUKaHHS (OpPMH, BUINTOBXYBaHHS JeTani 1 T.A.,

Tx=20 cex[16]

92(1x0,035 + 20)
"= 3 6x11x0,035x3600 ~2°

KinpkicTh FHiSIL N3, BUXOA4YHU 3 3yCHJIIA 3MUKAHH MallIMHU .

P
W=1.25Pk,F

ne P- 3ycumns 3mukanas ¢opmu, P=1000 xkH; Po - Tuck mmactmacu B
rHi3ai, Po=60 MIla; F - nnoma nerani ( y mnani ), F=2,75x107° m?; k2- koeilieHT,

110 BPaxoBYe IUIOINIY JIMBHUKOBOI cucTemu (y miaHi), ko=1,1 [17].

1x10°
5= 1 25x60x10° x1.1x2,75x10°% ~*

[TpuitmaemMo KUTBKICTB THI3J N=4, BUXOASYH 3 Bard YIIOPCKyBaHHS

MalInuHH!.
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4.6 Po3paxyHoOK J0BKMHH PYXJHUBOI YaCTHHH npec-GpopMu

OpieHTOBHO X1 PyXJIMBOi yacTUHU (QopmMu LX MOXHA BU3HAYUTH: IS

Lx=I+c<=Lm(1.6)

ﬂeTaneﬁ, 1O BUMarae 3aCTOCyBaHHs CTPUIKHCBHUX BUTOBKYBA4YCB:

He 1 — Bucora perani, 1=18 MM; ¢ — BeJIMYMHA, LI0 BPAXOBYE BHUCOTY

Lx=18+60=78 mm <=320 mM.

LEHTPAJIbHOTO JITHUKA, IPOCBIT, HEOOXIAHUHN JJI1 BUAAJIICHHS JIeTail 1 T.11.; y hopmax
31 CTPMIKHEBOIO 1 TOYEYHO — CTPIIKHEBOK JIMBHUKOBOIO cCUCTEMOK ¢ = 60 mm [12];

Lm=320 mwm;

OcraToyHa BENMYMHA JIOBXKUHU IUISAXY PYXJIMBOI YacTUHU (HOPMH TPHUIMAEMO

Lx=100 mm.

4.7 Po3paxyHOK napaMeTpiB NPUBOAY 00€PTOBOI0 PyXy IIHEKA

Buxigui mnadi:

00’eM Brpucky 175 cm3;

nuameTp mHeka D = 50 MM,

qyacToTa 00epTaHHs IIHEKa ¢, = 70 00/XBI;

TUCK Binxony 4yepB’sika P = 5 MI]a.

1. [ToTy>xHicTh IPUBOAY 00EPTOBOTO PyXy YEpB’sKa:

N,, = K (D - 103)K7 . 103

e K=3,41 - 104, Toni:

Ngy = 3,41 - 10 (50 - 103 - 10%)25 - 10 = 6,03 -10% Bm.

2. KpyTH1ii MOMEHT M, IIIHEKA 3 4aCTOTOX HOro o0epTaHHs Nep, MOXKHA

BU3HAYMUTH 32 (HOPMYJIOIO:
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N
6p
M,, =955

ncp

1€ — MOTYXHICTh MPUBOAY o0epTabHOro pyxy ueps’ska, N = 6,03 kBr;

M,, = 9,55-% =082H - u

4.3a KpyTHUM MOMEHTOM IIHEKA M, pO3paxOByeEMO MOMEHT Ha Baly Miy!
Mi=Mp/1Xy;

7ie 1 — mepeaaToyHe BiHomeHHs, 1= 15...25;

X, — KIIJ] mexaniunoi nepenaui, X, = 0,95;

823

==  —433H-m
20-095

Me()

Bubupaemo monens riagpoasuryna; My, = 50 Hm, Nyax = 1500 06/xB11.
3. Busznauaemo nogavy Hacoca Qy;
Ou= Qrx - nFZ[O/(60 ) X06.rz[)

7€ Ory — H0J1aya poOoYoi PiIMHY 32 0MH 00epT Bana, Oy, = 70 - 10° 06/xBn

Nrgo = Nep' 1=70 - 15 =1050 06/xB;
Xo6.rx — 00’ emumnit KIIJI rigpoasuryna; Xos; = 0,98

Qu = 70 ;8'_;’52050 =125.107° M;
4. [TotyxHnicTh Ny Hacoca, MUTAIOMIOTO TiAPOIBUTYH:
P,y
t Xeopoo Xegn

ne P —wominanpauii Tuck, P = 5 Mlla;
Xeg.rn — epextuBauit KITJ] rinpoasuryna; Xegrq = 0,8;
Xepn — epextuBuuii KITJ[ nacoca; Xegp.u = 0,7.

_ 5.10°.125.107°

=112 -10* Bm:
08-07

Ny

5. dakTUyHa YacToTa 00EpTaHHS Baja T1ApPOJABUTYHA ITi]

Pos.

BotimeHko

lep

Kasak JIT01Imn.017246.01-70113

|3M.

Abk.

No. dokymeHma |[Midnuc (Hama

APK.
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HAaBaAHTAXXCHHIAM .
nr;[.(b = nr/:[.o(l - C)a

ne C —KOpCTKICTh MeXaHI4HO1 XxapakTepucTuku Baia; C = 0,05.
N.o.g = 1050 - (1 —0,05) = 997,5 o6/xs.

6. [ToTyxHicTh Ny epenaBaema riipOABUTYHOM IITHEKY:

M.y -n.4 50-9975

N,, = =5,22-10°Bm
955 955

7. ITo Tucky P = SMIIa i npoaykrusHicTIO O = 1,25 - 102 M%/c
BHOUpaeMo JonacHuit Hacoc tumy 81'12-25A. Horo xapakrepuctuka:qy = 1,67 -

10 m%/c; P = 6,5 MIla.

8. [ToTy>XHICTh €1EeKTPOJIBUTYHA BUOMPAEMOT'0O HACOCA ;
P .10%.167-10°°
N,= G 8010 I67 107 104 104 pm
Xeqb.y ) Xe¢.20 08-0,7
9.  MakcumanbHa MOKJIMBA YaCTOTa ABUT'YHA 32 BUOPAHUM HACOCOM:

0, - Xo500. 60 167-107°.098-60

-0.10-5 =140006 / xs.
qzd : B

ned.d =

4.8 Po3paxyHOK napaMeTpiB MPUBOAY MOCTYNOBOI0 PyXy IIIHEKA

Buxinni mani:

- HOMIHAJIBHUM TUCK JUTTH, Py = 120 MIla;

— yac BOpUCKY t = 4c.

[ToTy>XHiCTh MPUBOAY MOCTYIIOBOTO PYXY IIHEKA PO3PAXOBYEMO 32 YMOBAMHU
oOecrieueHHs1 HEOOX1THOTO JIJIst 3aIIOBHEHHS (POPMHU THUCKY 1 3aJJaHOTO Yacy

BIIPUCKY.

Pos. |BoliimeHko

llep |Kasak JIN01Imn.01 724601'70”3

|3M. Apk. | Ne. OokymeHma |lMidnuc |dama

APK.
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Hacoc nmoBuHeH po3BUBAaTH TUCK, K€ 3a0€CEYUTh TUCK TUTTA P, HeoOXinHe

JUTSI 3aITIOBHEHHS CUCTEMU COIIO-(OopMa 1 MOJ0JATH BTPATH TUCKY B
THXXEKU1MHOMY BY3J11 JINBAPHOI MallIMHU.
1. O06’emMHa MIBUJIKICTh BOPUCKY:
K-V

QBnszyTl'chc'Q: i Ha

ne K= Kyrl' Kex =1,3;
Vy — 06’ eM BripucKy 3a muki, Vy; = 175 - 100 M3,

-6
BIIp = w = 0’56 '10_4M3/C

2.IToTyKHiCTH MPUBOY TIOCTYIIOBOTO PYXY IHEKA:
Knep 'Kymlt 'PJZ ) Qenp
N enp — X

ne Kuep — koedinienT nepeBantaxeHss, Kuep = 0,75

Kyr — koediieHT BTpaTu rigpopiauuu, npuiiMaemo 1,05.

X — KIIJI Hacocy 1 rigpocuCcTeMu BIPUCKY, TpuitMaeMo Bix 0,85..

_0,75-1,05-120-10° -0,56-10*

N
enp 0’9

5,88xBm

[ToryxHicth enekrpoasuryHa Nd=19.4 kBt
MakcumanbHUN KPyTHUH MOMEHT:

Mip= 9550-Nd/n=9550-19,4/1400=132 H*m,

7ie N — 9acToTa IBUTyHa,00/XB

OcboBe 3ycuis:

Poc = 2-Mxkp-tge/D=2-132-tg17°45'/0,05=1689,6 H,
ne D-giamerp vepB’sika,

- KYT HaXWJIy TBUHTOBOI JIiHIT 4epB’aka,p=17°45'
9

.0,9.

Pos. |BoliimeHko

llep |Kasak JIN01Imn.01 724601'70”3

|3M.

Apk. | Ne. OokymeHma |lMidnuc |dama —

APK.
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4.9 Po3paxyHOK HAKOHEYHHMKA HA MIIIHICTh

Jlist po3paxyHKy HaKOHEYHHMKa 3a7amMocsl JaHUMHU: Marepian 1 TepMooOpoOka
Cranp 38X2MIOA, HB 260...280;1MTOMUM TUCK JTUTTS-
p=120 MIla; 30BHIilIHIA JlaMeTp KOHTAKTY HAaKOHEYHHMKA 1 KOMIIEHcaTtopa-
D=30 mM; BHYTpIIlIHI# JiaMeTp KOHTAKTY HAKOHEYHHKA 1 KoMIieHcaTopa- d=21 mm.
Hanpyra 3HATTS B MICIIl KOHTAKTY HAKOHEYHUKA 1 KOMIIEHCATOPA:
PD?
D2 _ d 2
~120-10°-0.03°
0.03* —0.021°

lo..]=

[c,,] =235Mlla

Hamnpyra 3MuHanHs, 10 TOMyCKAEThCS
[..], = 240MI1a (4]
4.10 Po3paxyHoK 4YepB sika Ha MillHICTh

Po3paxyHok 4epB'sika Ha MIIHICTh — TE€peBipKa MPOEKTOBAHUX Ha MiACTaBi

HOIEPEIHIX PO3PAXyHKIB PO3MipiB yepB sika [17] .

Buxigni nani: Matepian uepB'sika crtanp 38XMIOA, rpaHunsg TeKydocTi

o,, =450MIla srinno [14], niametp ueps 'ska SOMM .

Po3paxyHkoBa cxema uepB ' sika 300pakeHa Ha pUCYHKY .3.2.

Rb

} q
ﬁ H¢¢¢¢¢¢¢¢¢¢fPDCDMHp
Ra B Ip

Pucynok 3.2. Po3paxyHkoBa cxema 4epB’sika Ha MIITHICTh Ta )KOPCTKICTb.

Po3. |BolimeHko ApK.

llep |Kasak JIN01Imn.01 724601'70”3
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[lonapHuii MOMEHT 1HEPLT :

_ 314-(0,036)"

:72"d14
64

64

| 1-a*) (1-0,72*) =6-10°m*;

i€ O - BITHOIICHHS JlaMeTpa CTPHXKHS YepB SIKa 1 BHYTPIIIHBOTO

OXOJIOZXKYBaJIbHOTO KaHaly B HEOE3MeUyHOMY Tepepisi

a:ﬂ:§=0,72;
d 50

[Tnoma Hebe3muHoTO Nepepizy:

2 . 2
Foomdi 4231400867 1 _292) _(49.10% v

e 4 4
Paniyc inepuii:
-8
i :P: 610" _111.107m.
F1049-10
CrymiHb TBEPAOCTI UEPB sKa:
3 .
_H 2 1,00(_)2 _180;
[ 111-10

7ie U - Koe(iIIieHT crmoco0y 3aKIaieHHs , 1L = 2.
Ockinmpku A = 209, TO YepB K BBAXKAETHCS JOBTUM 1 PO3PAXOBYETHCA Ha
TBEpIicTh [16].

OcboBHI1 MOMEHT OTIOPY:

_z-d; 3y _ 314-0,036° 3y _ 6 3
W ="t (1-a’) === (1-0,72°) =17-10° m°.

JloTr4H1 HANIPY>KEHHS :

M

T=—2= 13276:781\/[1'[&
w 17-10
Pos. |BotimeHko ADK.
llep |Kasak JIN01Imn.01 724601' 70113 =
|3M. Ank. | Ne. dokymeHma |lMidnuc |dama — _




MaKcC

Hamnpyra ctucky:

_P. 16896

. = —W=3,45Mﬂa.

PesynpraTu Hanpyru 3a ll1-1ii Teopiero MiHOCTI:

oy = Voo + 472 =[3,45% +4.78? =156 MITa.
3arac MIIHOCTI :

N=c:/ciii =450/156.=2.8

4.11 Po3paxyHOK 4epB’ika HA :KOPCTKICTh

Ha paay 3 ymMOBaMu MiHHOCTi BAXXJIMBUM € 3a0e3IeueHHs YMOB }KOpCTKOCTi —

UMaJbHUN TIPOTMH YepB AKa TMOBMHEH OyTH MEHIIUM KOHCTPYKIIIMHOIO

zazopy[15] O, > S, .

Buxinni nani: Marepian depB'sika crainb 38XMIOA,
miamerp uepB'ska d = 50Mm,

3a30p MK KoprycoM 1 gepB sskoM omax= (0,002...0,003)D = 0,1 mm,

E - Mogyns npyxHocTi , E =2-10 > MITa.

MakcumalbHH IPOTHH PO3PAXOBYETHCS 32 (POPMYIIOIO:

I 1(q 1(9-1 : _
5:%[%(%*57(?2*A"p]'c"s(k"p)‘k—z( k“AJ'S'”‘k"”}

P 1689,6
kK =,/=¢= \/ : =0,375;
e VEI " V2-10%-6.10°
Pos. |BotimeHko ADK.
llep |Kasak JIN01Imn.01 724601' 70113 =3
|3M. Apk. | Ne. OokymeHma |lMidnuc |dama _




q{lp—isin(klp)}
k-cos(kl )

A =

5.53% 1,000~ L
0,375

sin(1,000*0,375)}

0,375c0s(0,375*1,000)

=17,61.

MakcuMallbHUI POTUH JOPIBHIOE

104 (1
0,375 | 03757
1,000

1,000)
_|_ —
2

K= 1 __ 1
2-10"-2,4-10"| 0,375 (0,3752

+17.61- 1,000] -€0s(0,375-1,000) — [ = 0,00042 mm;

1,000

1 (558
| 0375

HpOFI/IH B MCXKaX NOITYCTUMOTO.

0,375

—17.61) -sin( 0,375-1,000)

Pos.

BotimeHko

lep

Kasak

|3M.

Abk.

No. dokymeHma |lMidnuc |dama
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5. JOIVIBHICTDb PO3POBKHU TA BUKOPUCTAHHA MALIUHUA JJ1A
JIMTTA I TUCKOM

5.1 MoHTa:K Ta eKCILIyaTanis

5.1.1 Ilnan po3mimeHHs pyHAaMeHTHHUX 00JITIB

Homep oneparii
Kapra ecki3is : -
[Tnan posmitenns GyH1aMeHTHHX GOITIB
16 konoassis 120x120
[l = (i .
it : B B — B B
190 190 T a30 640
— .1 (wm|
& il i . il ERs
500 255
530 [ e
— —
s|g
1 L
-
Poapod. | Boimenso ipe.__|
ITepes. | oy
H Kontig. ]
1pr-a |
Fu. [dpwc. Noowyw._ [[Tidnue _ [ama | Tu. |Ape | Noowyw. | Ilionue | Jama | 'f::nzrf._[f OKOTBCHKIT

5.1.2 MoHTaX MeXaHi3My 3MUKAHHS

3aCTpOHI/ITI/I, Hi,Z[HfITI/I CTaHHUHY 3 MEXaHI3MOM 3MHUKAaHHS, BCTAHOBUTH

raiiku, CTAaHUHY OIYCTHUTH 3a MICIIEM.

dbyHIamMeHTHI 00ITH Yy BIAMOBIIHI OTBOPY CTAaHWHHM, HAIITH maiibn. HarsuaTHTH

Pos.

BotimeHko

lep

Kasak

JI01Imn.017246.01-70113

|3M.ADK

Ne. dokymeHma

llionuc

Hama

APK.
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Kapra eckizie

j Homep onepawii

MoHTak MexaH13My 3MUKaAHHS

Pozpod. | Boamenxo Ap

. Kowmp.

Hepea. | Bopuus

Apac-a :

Fum. HApr. Nowrps. _ [Tionue |

Y lama _ 3w, |

A,

L Wirewiu. | MMignue __| Jama

| Famea. CoroTecs K

5.1.3 MoHTa% iHKeKIIHHO-IIIACTUKALIIHOI0 BYy3J1a

3acTpornuTH, MITHATH

CTaHUHY 3

Haruntutu FaﬁKH, CTaHMHY OITYCTHUTHU 3a MiCIIeM.

Kapra eckizis

‘ Homep onepauii

MonTask imkeKIilfiHO-IIacTHEKALIHOTO BY31a

1H)KEKIIHHO-TIJIACTUKAIIIMHIM ~ BY3JI0OM,

BCTAaHOBUTH (PyHJAMEHTHI OOJNTH Y BIANOBIIHI OTBOPH CTaHWHH, HAMITH HIAHOH.

Po't;mr].J_Br.mr.llemcu Apr. _|

Hepes. _| Bopupus

H.Konmp. i

Api-a |
Iw. Wpr Noowxyw. _ [lidnuee _ Jama 3w, |dpw | Nooxyw. | ITionue | Jama | 'fume._l_( R TBERKI
Pos. |BoliimeHko ADPK.
llep |Kasak JI0Imn.01 724601'70”3 6
|3u. |Ank_| Ne. dokymerma |Midnuc |dama |- -




5.1.4 MoHTAa%K eJIeKTPUYHOI0 KAy

3pO6I/ITI/I IMOKPACKYy MalllMHU Ta ITPOBECTHU HpO6HPII>i IMYCK MalllMHU.

Kapra ecki3is

‘ Homep onepauii

MoHTa) elneKTpH4YHOoro mwrady

/

FPozpod. | Apr. _|

Mepea. | sopun

H. Kowmp.

Apsc-a :

B

. Hpr. Noosys. __|Mionue __ Jama 3w, [Ape | Noogyw. | flionue | Jama | 3ama. | PE—

5.1.5 Kapra 3maieHHs1

Homep onepatii

Kapra eckizis

3acTponuTH, NIAHATH WIKad ENEeKTPOYNpaBIiHHSA, BCTaBUTH (yHIAMEHTHI
001TH, HAAITH AHOHU, HAXKUBUTH TaiKy, Kad MOCTaBUTH 32 MICLEM Ha (PYHIAMEHT.
[lin’enHaT¥ UUIAaHTH TIAPOCUCTEMH [0 TIIPOHACOCY Ta JABUTYHA, BCTAHOBUTU

MaHOMETpHU. MallluHy 3a3€MJIMTH, MIJKIIOUATU 0 JHKepesa eJIeKTPUYHOIO CTPyMY,

|3M. Ank. | Ne. OokymeHma

lionuc |dama -

Toper. 12 i
H. Koump. J
Fu. [Apr. Nooxym. __|{lionuc _|dama _|w. |dpe| Nooxyw.__| ilionuc _| Jama __| 3ams. _}_r' e -
Pos. |BotimeHko ADK.
llep |Kasak JI0Imn.01 724601'70”3 7




1. [TnuTa npomixHa: conigon M Ta MmacTuio iHaycTpiaiabHe 30
2. 3acyBka: conigon M ta Mmactuiio iHayctpianbsHe 30
3. Canaku MeXaHi3My 1HXEKII1i: comigos M Ta MacTuio
4. Pyxoma mmTa: conigon M
5. By3on onipHoro niamunauka: mactuino TAII-15
..6. Onopa Baiy: YC-3
Kpecnenns rinponuninapa npwkumy ta cnenudikamis JIII01mn.017242.01-70TE

peACTaBICHI Y 10JaTKy A.

5.2 Cnapran

5.2.1 O0rpyHTyBaHHS J0UJIBLHOCTI MPOBeAEHHSI MOepPHi3amil

3aBIaHHAM XIMIYHOI 1HXKEHepii € TMIJABUINEHHS MPOJYKTUBHOCTI Tpalli,
MOKpAIeHHsl SKOCT1 TPONYKIi, 30UIbIIEHHS KUIBKOCTI MPOAYKIli, 3MEHIICHHS
CIIO’KMBaHHS €HEPrii Ta MeTay.
IlepeBarn 0a30BO1 KOHCTPYKIIII:
- BUCOKA MPOJAYKTUBHICTH (JI0 COTHI BUPOOIB 3a TOIMHY);
- MOXKJIUBICTh BUTOTOBJICHHSI TOHKOCTIHHUX BUJIMBKIB CKJIQHOT (POPMH;
- BUCOKA YHCTOTA MTOBEPXHI;
- MOXJIMBICTh OJIEp>KaHHS KIJTbKOX BUPOOIB 32 OJIMH IUKIL.

Henomniku monepeiHboi KOHCTPYKITIi:

- Ilicnma 3akiH4eHHS HAOOpPY JO3M TOMOICHI30BAHOTO MaTtepially Iepen
IITHEKOM BiI0YyBa€ThCS 3yNMUHKA TPUBOJY OOEPTAaHHS, BHACTIAOK YOTO MOTIPIIYETHCS
CTaOUTBHICTP MPOIIECy TOMOTEHI3aIlil MaTepiany;

- HepiBHOMIpHICTh pPO3MONLTY HAMOBHIOBA4Ya B TOJIMEpi, SK HACHIIOK
BEIIMKHUI BiJICOTOK OpakKy.
3 METOW TMiABUIIEHHS MPOAYKTUBHOCTI, TMOKPAUIEHHS $KOCTI BHUPOOIB

MIPOBOAUTHCS MOJEPHI3AIIIS By3J1a THKEKI[lT MAIIUHY JIs1 JIUTTS 1] TUCKOM.

Po3. |BolimeHko ApK.

llep |Kasak JIN01Imn.01 724601'70”3 =g

|3M. Apk. | Ne. OokymeHma |lMidnuc |dama — _ i




- MogepHizauiga A03BOJIWJIA MIBUILIUTH TOJUHHY Ta PIYHY NPOAYKTHUBHICTD
32 paXyHOK CKOPOUYEHHS BUPOOHUYOI0 LUKIY Ta MIABUIIUTH SIKICTh MPOAYKIIi1, 110
BUTOTOBJISIFOTHCS 0€3 3MIHU i I[IHU, 3MEHIIUTH BiJICOTOK OpaKy,lll0 TAaKOX MABUILYE
Qp; 3a paXyHOK CKOPOYEHHSI 4acy BUMYIIEHUX MPOCTOIB, 30UIbIICHHS (DAKTUYHOIO
3anacy oOJagHaHHs, TPOXHU 3MEHIIUTH Bary IpUCTPOIO.

- 3BeneMO IMOKa3HHKH, IO XapaKTepu3yroTh 0a30BYy KOHCTPYKLIIO, Ta

OUiKyBaH1 MOKa3HUKUA MOJIEPHI130BaHOI MaIlIMHM 10 Tadui 5.1.

Tabnuus 5.1- OvikyBaHi MOKa3HUKKA 0a30BOi Ta MOJIEPHI30BAHOI MAITUHU

Iloxkazauk OnuHuns TexHika
baszoBa IIpoekToBaHa
3aiiHsTa mioia M2 2,84 2,84
Maca mamuHu Kr 3750 3740
[IpoayKTUBHICTH Kr/ron 80 92
Piuna mpoayKTHBHICTH Kr/pik 24111 37312
Hopwma oGcinyroByBaHHs Yoo. 2 2

5.2.2 Po3paxyHOK BUTPAT HA NMPOEKTHi podoTHn

Po3paxyHOK TpyIOMICTKOCTI MPOEKTHUX POOIT:

- Jlmg xokHOTO 3 BHAIB POOIT BIAMOBIAHO JO HOBHU3HH, TPYIOMICTKOCTI
MPOEKTOBAHOTO 00'€KTa Ta BHUKOPUCTAHHS HOPMATHUBIB dYacy Ha pO3POOKY
KOHCTPYKTOPCHKOi JIOKYMEHTallli, HaBeleHWX Yy [8], BU3HAuUalOTh 3arajbHUN
HOPMAaTHUBHHH Yac MiITOTOBKU MPOEKTY 0 BUPOOHUIITBA 13 3a3HAUYCHHAM mpodecii Ta
KBai(iKaIii BUKOHABIIIB.

PesynbTaT po3paxyHKy TPYAOMICTKOCTI KOHCTPYKTOPCHKO1 MiITOTOBKH

3BOJUMO B TAOIUIIO 5.2.

Po3. |BolimeHko ApK.

llep |Kasak JIN01Imn.01 724601'70”3
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DAy e
DUUTTTCTIRU

Tabmuusas.2 - Pe3ynbrath po3paxyHKy  TPYAOMICTKOCTI KOHCTPYKTOPCBHKOI
MIATOTOBKU
HailimenyBanus KinbKicTb [pymu Hopwmu 4acy, Tox
KoHcTpyKTOpCHKOT 00ITiKOBHX Ha Karidixa-
HoBuz- | CxiamgHoc st
JOKyMeHTal1i abo OJIMHHLI . . omnn- | Besoro
BHUJIIB poOiT HH T1 BUKOHABIIS
110

Kpecnenns 3ar.

1 A 4 39 39 LK.-I
Burmsany.
Cxema rigpaBiidHa. 1 A 3 57 57 LK.-I
UYeps’ stuHnit

1 A 3 24 24 LK.-II
mwiactudikarop 3K.
Mex. 3anmupanns 3K. | 1 A 3 24 24 LK.-II
Mex. Bnopcky-BanHs

1 A 3 24 24 LK.-IT
3K.
MexaHi3M 1HXeKI i1

1 A 2 19 19 LK.-II
3K.
Mar.unin. 3.K. 1 A 1 17 17 LK.-II
I'iapo mumiHap

1 A 3 15 15 LK.-II
3anupanHs 3.K.
I'ippo mumiHap

1 A 3 15 15 LK.-II
Brnopckysanns 3.K.
ITpec-popma B.3. 1 B 4 46 46 LK.-I
Yepr’sak 3.K. 1 B 4 53 53 LK.-I
ImxekuiitHO-TIIACT.

1 B 4 53 53 LK.-I
By301 3.K.
@OyHKIIOHATbHA 1 r 5 437 437 B.K

o3

llep |Kasak

|3M. Ank. | Ne. OokymeHma

llionuc

Hama

JI01Imn.017246.01-70113
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cxeMa aBToMaTH3arii
MexaHi3M NPIKUMY

1 r 2 27 27 LK.-II
coruia 3.K
[TosicHroBanpHA

1 r 5 15 15 LK.-IV
3ammcKa
Crrettuikarii 14 A 3 0.7 9.8 C.TK
BinowmicTts

1 A 3 0.5 0.5 LK.-II
Crenugikanii
ITaTenTHUM

1 B 4 57 57 LK.-II
dopmyssp
Pazom 3aranpHa Tpynomictkicts =909,7 roauH .

[TpumiTka:

B.K. —Benyuiif KOHCTPYKTOP

C.T.K —cTapmuii TeXHIK KOHCTPYKTOP

[.K.I. —iHXeHep-KOHCTPYKTOP MepIoi KaTeropii

[.K.II. -iHXeHep-KOHCTPYKTOP JPYyroi KaTeropii

[.K.IV.-iHXeHep-KOHCTPYKTOP YeTBEpTOi Kareropii

Kpecnennst 3arainpbHOr0 BUAY BIIHECEHE N0 TPyNH HOBU3HU A, Tak K
ABIIIETHCA TTPOSKTOBAHUM 32 HAasSBHUMH 3pa3KaMU ICHYIOUHUX MOJENe 0e3 3HAYHUX
KOHCTPYKTHBHUX Ta PO3MIpHUX 3MiH. ['pyma ckmamHocTi 4, Tak, SK MICTUTH
KiHEMaTHYHI Iepe/iadi Ta eJIEMEHTH aBTOMATHKH.

Cxema rigpaBinivHa, 4yepB’ssanuii mactudikarop 3K, mexanizm 3anupanns 3K,
MexaHi3M BrnopckyBaHHs 3K, rigponumiHAap 3anupaHHsS 3K. rigpounitiHap
BriopckyBanHs 3K, cmernudikarii, Ta BimomMocTti cnerudikamii BiTHECCHI 10 TPyIu
HOBU3HH A TaK SIK SBJISETHCS  IMPOCKTOBAHUM 33 HASIBHUMHU 3pa3KaMH ICHYHOUHX
Mojenel 6e3 3HaYHUX KOHCTPYKTHUBHUX Ta PO3MIpHHX 3MiH. ['pyma ckimagHocTi 3,

TaK, SIK BKJIIOYAIOThH JIUTI, 3BapHi, KOPMYCHI, 3 MPSMOJIHIKHOIO 1 KPUBOJIHIMHOIO

Po3. |BolimeHko ApK.

llep |Kasak JIN01Imn.01 724601'70”3 61
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MOBEPXHEI0, IO MICTITh TpPU 1 OUIbIIE KIHEMATHUYHUX Map, $KI BUMAararoTh
PO3paxyHKy KIHEMaTUYHUX Nepeaay 3 JeKUIbKOMa CTYNEHSIMHU CBOOOIH.
[HKeKIIAHUN BY30J1, MEXaHI3M 3MHUKaHHS MOJEPHI30BaH1 BIAHECEHI A0 TpyIu
HOBU3HM B, Tak, sk MojepHizalis mnependayae MPOECKTYBAHHS 3 MPOBEIACHHSIM
MPUHIIMIIOBUX 3MIH OKPEMHUX CKJIaJI0BUX, BUMAara€ MpoOBEIEHHS €KCIEePUMEHTAIbHOI
nepeBipku. ['pyna ckiagHocTi 4, MICTUTh CKJIaJHI KIHEMaTH4YHI Mepenadi, BUMarae

MIPOBEJICHHS PO3pPaxyHKY BEJMKOI KUIBKOCTI CIPSKEHUX PO3MIPIB.

5.2.3 Po3paxyHoOK BUTPAT HA BUTOTOBJIEHHS TA OOIPYHTYBAHHS HiHU

Bukonaemo po3paxyHOK TPYAOMICTKOCT1 TEXHOJIOTTYHOT MiITOTOBKM BUPOOHUIITBA.
TexHoOT14HA MIATOTOBKA BUPOOHUIITBA BKIIFOYAE:
- 3a0€3MEeUYCHHS TEXHOJOTTYHOCT1 KOHCTPYKIIiT BUPOOY;
- POEKTYBAHHS TEXHOJOTTYHUX MPOIIECIB;
- IPOEKTYBaHHS TEXHOJOTTYHOTO OCHAIIIEHHS.

TpynoMICTKICTh TEXHOJIOTIYHOTO KOHTPOJIFO KOHCTPYKIIIM BpaxoBaHa B

PO3paxyHKy BUTPAT Yacy Ha KOHCTPYKTOPCHKY MiATOTOBKY BUPOOHUIITBA.

TpymoMiCTKICTh TEXHOJOTIYHOI IMiJTOTOBKH BHPOOHHUIITBA 3 BpaxyBaHHIM
CKJIQIHOCTI BUTOTOBIIFOBAHOI JieTalli BU3HAYAEMO. Pe3ynpTatu po3paxyHKy 3BOJMMO B

tabmuio 5.3. TpyaOMICTKICTh TEXHOJIOTTYHOI MIiTOTOBKU MPEACTABICHO B TaOIHII

5.3

Tabnurs 5.3 - TpyAOMICTKICTh TEXHOJIOTIYHOTO KOHTPOIIO KOHCTPYKITiH

Buau poOir I'pynu KinbkicTb Hopwmmu yacy, Kpamidixaris
CKJIaJHOCTI | OOJIKOBHUX I'ogun BHKOHABIII
OJIUHUIb Ha Bcroro
OIMHHIIIO
Pos. |BotimeHko ADK.
llep |Kasak JIN01Imn.01 724601' 70113 62
|3M. Ank. | Ne. dokymeHma |lMidnuc |dama — _




IIpoekTyBaHHS TEX.
pouecy
BUT'OTOBJICHHS

BaJIy IIECTEPHi

Oneparriiina

) 4 43.6 43.6 L.T.-I
TEXHOJIOT1s1
Mapuipyraa 4 5,7 5,7 LT.-I
TEXHOJIOT1s
3arajbpHa TPYAOMICTKICTh IPOEKTYBAHHS TEXHOJOTTUHUX MpoleciB 49.3
[IpoexTyBanHs 13.9 13.9 IT-1
OcHactku

CymapHa TpyAOMICTKICTh TEXHOJIOTTYHOT MAroTOBKYA BUpoOHUITBa 90.8

[Tpumitka: 1.T-1.- imxeHep-TexHoor 1-1 KaTeropii.

Po3paxyHok BuTpaT

Butparu Ha ipoekTHI poOOTH BKIIOYAIOTh HACTYIHI CTATTI:

- JlojaTKoBa 3apoOiTHA TUIaTa;

OCHOBHA 3ap00iTHA TJ1aTa POOITHUKIB,;

- BiJpaxyBaHHS Ha COIlaIbHI 3aX0/IH;

- MartepiaJid Ha MPOEKTYBAHHS;

- KOHCYJbTAIII.

OcHoBHa 3apo0iTHA TJ1aTa pO3pOOHNKIB BU3HAYAETHCS HA OCHOBI JJAHUX TPO

OcHoBHa 3apo0iTHa MJaTa

CKIIQJHICTh OKPEMHX POOIT Ta OKJIAJiB, OTPUMAHUX Ha MOMEHT BUITYCKY 32

MaHUMH KOMIaH11

Pe3ynbTaT po3paxyHKiB OCHOBHOI 3apO0ITHOI IJIATH 3BOAMMO JI0 TabauIli 5.4,

- Tao

murrst 5.4. - OcHoBHA 3apo0iTHA 1aTa PO3POOHUKIB

Pos. |BoliimeHko

llep |Kasak

|3M.

Ank. | Ne. OokymeHma

llionuc

Hama

JI01Imn.017246.01-70113

APK.

63




T . . Cyma
Iocana PYAOMICTKICTD, BinnparpoBato, .
i ) Oxkuian, TpH 3apo0ITHOT
poOiTHHKA rox Jrona.-wmic.
IIJIaTH, TPH
B.K. 437 1.75 1200 2100
1.K.-I 248 1.14 1150 1311
1.K.II 222.5 0.78 1100 852
LK-IV 15 0.009 1050 9.45
C.TK 9.8 0.053 1050 55.65
I.T.-I 63.2 0.343 950 325.85
CymapHa ocHOBHa 3apo0iTHa miaTta 4653.95 rp.
JonaTkoBa 3apob6iTHA miarTa
JlomatkoBa 3apo0iTHa IUIaTa BU3HAYAETHCA Yy BIJICOTKaX BiT OCHOBHOI

3apo0iTHOT TJIaTH POOITHHUKIB. BemnunHa HOpMaTUBY BH3HAYAETHCS 32
nannMu opranizaiii (50-70%) 3rigHo [8]

[Tpuitmaemo 50% ,

3n0=30cu*0,5=4653,95*%0,5=[2326.97 I'pn.] ... (5.1)
BinpaxyBaHHsi Ha comiajibHi 3ax0am
BinpaxyBaHHS Ha COIiaJIbHI 3aX0JWd BH3HAYAIOTHCS y BIICOTKAX BiJI CYMH

OCHOBHOI Ta JOJAaTKOBOI 3apoOiTHOI miatk poOiTHUKIB, Ta sBisge (39%): (32% -
neHciiauid Goum; 2,9% - Goun comianbHOro cTpaxyBaHHs; 1,9% - ¢oHm 3aitHATOCTI;

2,2% - cTpaxyBaHHS BiJ] HEIIACHUX BHUIAJIKIB (CEpeIHS M0 MAITMHOOY IIBHUH Taiy3i)).

Con.3ax.=(3m0+30cH)*0,39=(2326,97+4653,95)*0,39=2722,56 rpu  (5.2)
Po3. |BolimeHko ApK.
llep |Kasak JIN01Imn.01 724601'70”3 64
|3M. Ank | Ne. OokymeHma |[Midnuc [dama _




BapricTs MaTepiajiB Ha IPOEKTYBaHHSA

BapricTh MatepianiB Ha NPOEKTYBaHHS pO3PAaXOBYEMO IO AIF0OYUM PO3APIOHUM

BapricTh MarepianiB BUTpaueHUX HA IPOEKTYBAHHS MPECTaBICHO B Ta0IuIIl 5.5.

Tabnuus 5.5- BapTicTh MaTepianiB BUTpAY€HUX HA MPOEKTYBAHHS

[[IHAM Ha MOMEHT MpOEKTyBaHHS. Po3paxyHOK BapTOCTi 3BOAMMO A0 Tabmuii 5.5.

HaiimenyBanHs .

OJIH.H i KinbkicTh Hina 32 Cyma, rp
MaTepianis BHMIPIOBAHHS OJMHUIIIO , TP
[Tamip dhopmaty It 10 1 10
Al
[Tamip dhopmaty

It. 120 0.05 6

A4
Crnenmdikarrii . 15 0.15 2.25
OmniBerp . 5 0.5 2.5
I'ymka . 5 0.7 3.5
Kaprpumx no
HPUHTEPY It. 1 150 150
OkiPage 6w

HespaxoBani matepianu 10% 17.425 rpu

CymapHni BuTpatu Ha Matepianu 191.42 rpu

ButpaTn Ha KOHCyAbTANIl

Butpatn Ha KoHCymbTamii, iX BHIM, Yac KOHCYJIbTAIlll Ta KBaliikaIliro

BH3HAYaeMO BiamoBigHO [18].

KOHCYJIbTaHTA 3BOJAUMO B TaOnMI0 6.6. BennuumHy TOJWHHOI OIJIATH KOHCYJIbTalliil

Pos. |BoliimeHko

llep |Kasak

|3M.

Abk.

Ne. dokymeHma |l1idnuc

Hama

JI01Imn.017246.01-70113

APK.

65




Butpatu Ha KOHCybTalii 300paxkeHo B Ta0aul 5.6

Tabnuus 5.6- ButpaTu Ha KOHCYJIbTaLlli

Yac
Orutara
o i KOHCYJIBTAIII1, )
Ne | HaitmenyBaHHs rpH/rox Cyma, rpH
roja
1 Crrentkypce 23 35,00 805,00
2 | ExoHomiuna yactuHa 1 35,00 35,00
3 | Oxopona mparri 1 35,00 35,00
4 | TexHomnoris MamtuHOOYIyBaHHS 1 35,00 35,00
5 | ABTOMaTH4HA CHCTeMa YIPaBIIHHS 1 35,00 35,00
Pazom: BuTpaTu Ha KOHCY/IBTAITI] 27 175,00 945

B, =3, x—=465395x— =372316 (2pn.)
100 100

lep

Haxkaaaui BuTpaT

Haxnagni BuTpaTtd Bu3Ha4aroThes y Bigacotkax  (80-100 %) Bim ocHOBHOI

3apo6iTHOI 1aTH 30cH=4653,95 I'pH

80 80
(5.3)

Bapricte poGoTu Ha KOMII'IOTEpHOMY OONamHaHHI cTaHOBUTH 1,60 TpH/TON

3TiHO JAHWX MIATPUEMCTBA.

Taxum unHOM:

B, =229x16=366 (spn.)

(5.4)

=

Kasak JHIUImn. U1 7240 U1-/0113 s

. |Abk.

No. dokymeHma |[Midnuc (Hama -




CymapHi BuTpatu
CymapHi BUTpaTH HAa MPOEKTHI pOOOTH BU3HAYAIOTHCS, SIK CyMa BCIX YaCTKOBHUX
BUTpAT:
B, ros =30t 3000 T B + By + B, + B, + B, =4633,95+2326,95 +

2722,56 +191,42 +1890 + 3723,16 + 366 =15874,04 2PH (5.5)

Po3paxoBani 1aHHi 10 3aTpaTax Ha MPOEKTHI pOOOTH 3BOAMMO 10 TaOIuIll 5.7

Tabnuus 5.7- Po3paxoBaHi JaHH1 10 3aTpaTax Ha MPOEKTHI1 poOOTH

C ; B [Turoma Bara B 3arajbHii

TaTTi BUTPAT UTpPATH , TPH cymi L %
OcHoBHa 3apo0iTHA M1aTa

4653,95 24,6

PO3pOOHUKIB
JlomaTtkoBa 3apo0iTHa TaTa 2326,95 12,344
BinpaxyBaHHs Ha coliaJIbH1 272256 14.29
3ax0/11
Bapricte MaTepianiB Ha 191,42 2,61
MIPOEKTYBaHHS
Haxmagui Butpatu 3723,16 19,7
Butparu Ha KOHCYNbTAITIT 1890 21,3
Marmunanii yac 366 4,99
Bcroro. 15874,04 100

5.2.4 Po3paxyHoOK J10AaTKOBHX BUTPAT HA MOJepHi3aNiio0

Bl/lTpaTl/I HAa BUTOTOBJICHHA OKPEMHX eJIEMEeHTIB BJIACHHMH CHJIaMHU

Po3paxynok coGiBapricTi:

o =3 [122 )s3 ]{'1_”-_'}_35_? (5.6)
| =" 100) "= 100 ) N
[ |Pos. BoumeHko ApK.
llep |Kasak JAI0Imn.017246.01-70113 e
|3M. Apk. | Ne. dokymerHma |lMidonuc |dama _




ne M — BuTpaT Ha Marepiaiu, HamiB(haOpuKaTu Ta NOKYNHI BUPOOH;
30 — OcHoBHa 3apo0iTHa Mj1aTa BUPOOHUUYUX POOITHUKIB, TPH;

P=180-230% - BuTpaT Ha eKCIUIyaTalil0 Ta OOCIyrOBYBaHHSA, II€XOB1 Ta
3aroTiBeIbHI BUTpPATH Yy BIACOTKaX BiJ OCHOBHOI 3apOOITHOi IJIATH BUPOOHHYUX
poOiTHUKIB; 3riaHO [8], npuiiMemo 230%;

A=90-110% - nogaTkoBa 3apo0iTHa IUIaTa Ta HapaxyBaHHs;npuiMemo 110%

H=1,5-2,5%- mno3aBupoOHuY1 BUTPATH y BIJICOTKax BiA 3arajbHOi
cobiBapToCTi, mpuitmeMo 2%:

3np — 3arajibHi BUTPATH Ha IPOEKTH1 pOOOTH ;

N — KUJIBKICTh HOBOTO 200 MOJIEPHI30BaHOT'0 00JIaHAHHSI, III0 BUTOTOBJISETHCH.

Tabmuis 5.8 — Burpatu Ha 10J1aTKOB1 €JIEMEHTH

Butparn o

: | & g - £ |8 |g |£

o | = o ¥ @ | F = O
1 2 3 4 5 6 7 8
JIuct 400x350x15 KT V8 10.59 | 0.64 16.3 3.5 57.05
[Tnura 400x350x25 Kr |V8 16.38 | 0.6 27.3 4.5 122.85
Kpyr 160x50 Kr |Cr45 5.07 0.65 7.8 5.2 40.56
Z 32.04 51.13 220.46
TpancnoptHo 3aroTiBenbHi BUTpaTH (6-8% Big BapTOCTI MaTepBaiB ) 15.43
Binxoau wopHux metaniB 19,09 kr * 24.99
a1 HeBpaxoBaHi Matepianu (8-10% BapToCcTi BpaXOBaHUX ) 22.046
[Tpuitmaemo 8% [220.46*0.1]=22.46.
Bcboro marepianis 232,946

*11ina BigX0mIB:

Po3. |BolimeHko ApK.

llep |Kasak JIN01Imn.01 724601'70”3
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ITmet — Llina marepiany;

HBidx = (GltopH - Glmcm ) UMam : 30%
ne GUopH — YopHa Maca MaTepiaiy;

Guuct — yncta Maca Matepiaiy,

% — npuiiMmaemo BMexax 20—-40%.

BHUKOHAHHA JUITNIOMHOTI'O ITPOCKTY.

U iy = (G = Gruen ) U s - 30% = (16,3-10,59)-35-0,30=599  pn

U i =(Gupr = Guon ) U s - 30%=(27,3-16,38)-4,5-0,30=14,742  opn

Uiy =(Gup = Guen ) U s - 30%=(7,8-5,07)-52-030=4,258  opn

[Tpumitka: BapTicTh MeTalliB B3siTa 3T1JIHO ,,bi3HEC — Mpaiic TUCTIB” HA MTOYATOK

Butpatu Ha NpUAOAHHS CTAHJAAPTHUX €JIeMEHTIB J1JIsi MAIIMHA

Tabmuns 5. 9- Burpatu Ha npuOaHHs CTaHAAPTHUX €JIEMEHTIB JIJI1 MAIIMHU

A o
Burparu E Mapka 5 % 5 A
S EE = =
o = o o @)
[TaTpy6ok It | T'OCT 1491-80 0,70 12 8,4
I'Bunt M8x25 It |T'OCT 11738-72 0,30 8 2,4
p}n\ﬂﬂ 11 ,7
Pos. |BolimeHko ADPK.
ep [Kasax JIT0TMn.017246.01- 7011 69
|3M. Ank. | Ne. dokymeHma |lMidnuc |dama —




TpancnoprtHo-3aroTiBensHi BUTpaTH (6-8% Baptocti ) 0,07x11,2=0,784

Bceroro 11,984

M=232,946+11,984=244,93 rpu (5.6)

M — Butparu Ha Martepianu, HamiBpaOpHUKaTH Ta MOKYITHI BUPOOH.
[IpumiTka: BapricTe MeTaniB B3siTa 3riiHO ,,bi3HEC - Mpaiic JIMCTIB” HA MOYaTOK

BUKOHAHH JUITNIOMHOTO ITPOCKTY.

OcHoBHa 3apo0iTHa I1aTa BUPOOHUYMX POOITHUKIB MPH YKPYIHEHUX pO3paxyHKax.

30CH=Tu CTC.P (5.7)

IS Th —HOpMAaTHBHA CTaBKa TPYJIOMiCTKOCTi BUT'OTOBJICHHSI HOBO1 MalIuHH, Ioa.

C TC.P - trapudna craBka cepeanboro pospsay; 3a ganumu BAT ,Ilomimepmari”

Ctcp=4,50 rpH.
HopMatuBHa TpyIOMICTKICTh BHUTOTOBJIEHHS MPOEKTOBAHOTO 00JIaHAHHSA

BU3HAYAETHCS 32 POPMYIIOIO.

T,=G,*K (5.8)

K-nuToma HOpMaTHBHA TPYAOMICTKICT Ha 1 KT 4MCTOI Barw;

T, =275-05=1375 200
3,, =T, *C,., =35244-450=61875  Ipn

OCH

CobiBapTicTh:

Cy= {244,93 + 618,75(1+ %) +618,15- (ﬁﬂ(l 2 )} #8708 1590082 1 pH

+
100 100 1

Po3paxyHok uinu

Po3. |BolimeHko ApK.

llep |Kasak JIN01Imn.01 724601'70”3

|3M.
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Po3paxyHkoBy 1IliHy  HOBOro OOJIaiHAHHS  3HAXONATh , BUXOASIYM 3 il

coOiBaprocTi CH, HopMaTtuBHOrO NMpUOYTKY IlH Ta momatky Ha gojaHy BapTicTh H;

,=C,+I,+H (5.9)

Hopmartusauii npudyToK :

1, =cuL, (5.10)
100

Jie 1- HOpMaTUBHA PEHTAOEIBHICTD 110 CO01BapTOCTI , % .

[TogaTox Ha q0MaHY BapTICTh :

_ 7
H=(C,+11,) L (5.11)

ne y=20%-cTaBKa MoAaTKy Ha A0JdaHy BapTicTh 3rigHo [18] .
Hopwmatus penradensHoCTi 6epyTh ykpymHEHO 20-30%

HopmaTtuBHuit mpuoyTOK
25
11, =18900,82 — = 4725,205 I'pn
100
ITogaTox Ha mogaHy BapTICTh :

H =(18900.82 + 4725.205)% =4725.205 I'pHn,

ina 1], =C, +1I, + H =18900,82+ 4725,205+ 4725,205 = 28351,23 2pH

[To maHmM mianmpueMcTBa IiHA MOJEPHI30BAaHOrO OONajaHaHHSA ckiangae 168351,23

I'pu

Po3. |BolimeHko ApK.

llep |Kasak JIN01Imn.01 724601'70”3 -

|3M. Apk. | Ne. OokymeHma |lMidnuc |dama _




Ilm = 168351,23;
116 = 150000;
Licm = 140000;

BurtpaTu Ha 30ipKOBO-MOHTaKHI po00TH

npuiiMaemo 10 3rigao[18].

Om=168351,23 rpu

ne 36y,=0 — BUTpaTH Ha OYJOBY IpU HE3MIHHIN ILIOMII.

5.2.5 Po3paxyHOK TeXHiIKO-eKOHOMIYHMX NOKA3HUKIB /10

Po3paxyHOK BCiX KamiTaJIbHUX BUTpPAT.

KamitaneHi BUTpaTy Ha 6a30BY MAIlIMHY PO3PAXOBYIOTHCS 32 POPMYIIOIO:

Ky=0L,;+Ip + K p +Kgy, + K- (513)

ne Us - BapTICTh NPUI0AHHS 3pa3Ka OCHAIIEHHS, 1110 PO3TJIAIA€THCS;

JlomaTkoB1 BUTpATH.

MoJepHizauii

Burtpatu Ha 30ipkoBo-MOHTaxH1 pobotu ckinagatote 10-14% Big cobiBapToCTi

3. =In % =168351,23*0.1=16835.123 ( 2pr.)

JloaTKOBI BUTPATH OOUUCITIOEMO 32 (POPMYJIIOHO:

AK = I[u+3,,,. +3;, =168351,23+16835123 = 185186,353 opn

5.12

i micas

APK.

Pos.

BotimeHko

lep

Kasak

|3M.

Abk.

Ne. dokymeHma

llionuc

Hama

JI01Imn.017246.01-70113
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[16=150000 (rpH.) — iHa 6a30BOi MOJIE1 32 TAHUMU MIIIPUEMCTBA.

Hew BapTICTh CYMI)KHOTO OCHAIIICHHS, IO MPAIO€ B KOMIUIEKCI 31 3pa3KoM,

BU3HAYA€THCA 34 JaHUMU HiI[HpI/I€MCTBa

Lcm — no nanum 3aBoja BupoOHuka 140000 rpu

K . .
AM - BUTpATH HA JOCTaBKY 1 MOHTaK OCHAIIEHHS, 10 MOJEPHI3YEThCS SIBIAIOTh

10% Big mIHMH.

Ky, - BUTpaTH Ha BUPOOHMUYI CIIOPY.IH;

Ke. cnemianbHi kanitaneHi BUuTpaTu (KBII 1 aBTOMaTHKA 11 1H.).

Butpatu Ha pg0cTaBKy, MOHTaX MalIMHA 1 OYIIBHUITBO (YHAAMEHTY
PO3paxoByeEMO Yy BIJICOTKax BiJ I[IHU MalIuHU, 3rigHo [18] BoHu ckiagaroTh §-12

BIJICOTKIB, IpuiiMaeMo 10 BiICOTKIB.

Knm=(10/100)*116=0.1*150000=15000 rpH ~ ............. (5.14)
Butparn Ha BUpoOHMY1 OY/1iBIII 00UHCITIOEMO 32 (OPMYJIIOIO:

K6 =K oot =571, I, = 2,84-35-1200=11928  2pn (5.15)

ne S = 2,84 (M2) — momma MauHy (y TUI1aHi);

Ty — 3,5 - KoedilieHT, IO BPaXxOBYeE JIOJATKOBY TUIONTY HA TPOXOJIH, CIIYKOOBI

NPUMIIIEHHS Ta iHIIe, NpuiHsITHA 110 [18];
Usa= 1200 (rpa/M2) - mutoma BapTicTh BupoOHMUO1 Tuiomti (3a nanumu KKBM
Ha TTOYaTOK MPOCKTYBAHHS).

CremianbHi BuTpaty Ha aBToMaTuky i KBII po3paxoByemo y BimcoTkax Bix 1iHA

MaIlluHH, 3rigHo [18] Bonu cknagatots 10-15 BigcoTkiB, mpuitMaeMo 10 BiACOTKIB.

IToBHa 6a3oBa 1miHa 10 JaHUM 3aBoAay ckiamae 150000 rpH.

Po3. |BolimeHko ApK.

llep |Kasak JIN01Imn.01 724601'70”3

|3M. Apk. | Ne. OokymeHma |lMidnuc |dama _
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Ko =10, -% =150000-0,1=15000  zpn

Koy =10, 11—0 =168351.23-01=16835123  2pn

00 (5.16)
[Tincrapmnsitoun yncnoBi gani 10 hopmynu (5.13) ta (5.17) orpumyemo:

K, =150000+140000 +15000+11928+15000 = 331928 2pH

KH :KE +AK— KPeaﬂ (517)

K, =280.

Pean

B namomy Bunaaxy

K, =331928+185186,353—280 =516834,353 epH
PiyHa npoayKTHBHICTH

PiuHa npoayKTUBHICTB ITHEKY Qp po3paxoBYyeThCS 1O GOPMYIII:
Q=Q-F (5.18)
ne Qr — roauHHA MPOYKTUBHICTH MIATOTOBKH PO3ILIABY, KI/TOI;

Fn — nivicauit piuauit GoH yacy poOOTH MAIIMHU 31 IIHEKOM, TO/I.

Jlivicuuii piuHui GOHA Yacy po3paxoBYIOTh 1O (popMyiri:

F-F.[1-2]
100

7e O - BIICOTOK Yacy MPOCTOIO IITHEKA B TUIAHOBO-TIONEPEKYI0UOMY PEMOHTI JI0
HOMiHaNbHOTO (oHay wacy, & = 4 + 10%. Ilpuiimaemo mnpu poOOTI Ha
Oe3nepepBHOMY THOKHI 0€3 3YNMMHOK BHpPOOHHUITBA O = 5% JJI1 MOJEpPHI30BaHOI 1
10% n1s1 6a30oBoi Mamuuu. [18];
Fu — piuynuit HoMiHaMBHUN QOHT Yacy poOOTH IITHEKY, TO/I.

Hominansauit honx yacy pobotu Fu Bu3Hawaemo 3a Gpopmyoro.

F,=S:h-D, (5.20)
ne S=1 — KUIbKICTh 3MiH pOOOTH;
Pos. |BdgmenAPUBAIICT pOOOUO] 3MIHU; Apk.
llep |Kasak JIN01Imn.01 724601'70”3 24
|3M. Ank. | Ne. dokymeHma |lMidnuc |dama — _




Dp=365 — KiIbKICTh POOOYMX JIHIB y POIIL.
[TincraBnsitoun yuciaoBi gadi 1o (5.20), (5.19), (5.18) otpumyemo:

F, =1*8*365=2920 200.

F —2020%(1—-)-2688 200
100

F —2020%(——)=27156 200
100

Q,; =8.97*2688 = 2411136 K2

Q,; =13.01*2715.6 =37312,34 K2

IloTrouni BUTpPaTH

[ToToyHl BUTpaTH Ha YTpUMaHHS Ta EKCIUTyaTaliro 0a30BOi Ta MPOEKTYEMOI

MAaIIMHU CKIaIal0ThCS 3:
3apo0iTHOT TIaTH;
BiJlpaxyBaHb Ha 3apOOITHY ILJIATY;
BUTpPAT Ha EJIEKTPOCHEPTiI0;
BUTPATH HA 301pKOBO - MOHTaXXH1 poOOTH;
BUTPATH HA YTPUMAaHHS Ta PEMOHT;
BUTPATU Ha yTPUMaHHS OY/IBEIIb;
aMOPTHU3AIliiTHI BiIpaxyBaHHA 3 YCTaTKYBaHHS;

aMOpTH3alliifH1 BlIpaxyBaHHS 3 CIIOPY/I.

Po3. |BolimeHko ApK.

llep |Kasak JIN01Imn.01 724601'70”3 -

|3M. Apk. | Ne. OokymeHma |lMidnuc |dama _




3apo0iTHa mIaTa OCHOBHHMX POOITHUKIB
Butpatu Ha omnaty mnpanl OCHOBHMX MpalIBHUKIB, IO OOCIyTOBYIOTbH

o0JiaTHaHHSI, PO3PaXOBYEMO MO PopMyIi:

1 m
C =_§ .F. -
> 100 l-:ltq ol (5.21)

7€ M=2 — YUCII0 OCHOBHUX MPaLliBHUKIB, 1110 OOCIYTOBYIOTh O0JaIHAHHS;

t1=4,50 (rpn / ronm)- roguHHa TapudHa CTaBKa MpalliBHUKA 33 JaHUMH

HiANPUEMCTBA;
Fn6 =2688(ron) ; Fou =2715,6(ron) — aiicuuii piuauii GpoH yacy;

naoxn = 1,1 + 1,4 — xoedimieHT, 0 BpaXOBY€E TOIUIATH IO OCHOBHOI 3apIlIaTH.

[Mpuiimaemo na = 1,4 [18];

[Tigcrapmsitoun yuciaoBi gaHi 10 (5.21) orpumyemo:
C,,=2-450-2688*1,4 =33868,8 epH

C,, =2-4,50-2715,6-1,4 =34216,56 epH
HapaxyBaHHsi Ha 3apo0iTHY mJiaTy

HapaxyBanHsg Ha 3apo0iTHY IUIaTy BiAMOBIAHO JO JIFOYOT0 3aKOHOJABCTBA
cknanaroth 39% (32% - nenciiauii Goum; 2,9% - GoHA COIIATBPHOTO CTpaxXyBaHHS;
1,9% - dbong 3aitasTOCTi; 2,2% - CTpaxXyBaHHS Bij] HEIIACHUX BUMAJAKIB (CEPEIHS IO

MaIIMHOOY1IBHUM TaiTy31)).

s =C, *2 = 33868,8*ﬁ =13208,832 2pH
P 100 100
LL pal 4—39 alW ol Walll ulial™ 3 39 LRaYaW. W EY Inla)
Po3."[Batimerix ﬁ i ﬁ B i e ApPK.
llep |Kasak JIN01Imn.01 724601'70”3 76
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Burpatu Ha eJiIeKTPOeHepriio

Jlani BUTpaTH 3ajexaTh BiJl MOTYKHOCTI BCTAaHOBJIEHUX €JIEKTPOJBHUIYHIB

(N=250 xBT), Ta cTynens ix BUKOpPUCTaHHS.

Po3paxoByroTecs sK:

1
C,=—N,FKK
100 ol Rt

e

ne Ny — cyMapHa BCTaHOBJIEHA MOTY>XHICTh €JIEKTPOBUTYHIB

Ks — 0,7-0,8 xoedimieHT, 110 BpaxoBye€ BUKOPHUCTAHHS €JEKTPOJBUTYHIB

IPOTATOM poOOYOro JTHS.
[Tpuitmaemo KB=0,7

Km - 0,7-0,8 xoedimieHT, mo BpaxoBye BUKOPHUCTAaHHS BCTAHOBJICHOI

MOTY)KHOCTI €JIeKTpOABUTYHIB MamuHu. Km=0,7

Ie — Tapud Ha 1 kBT rox. enexkrpoeneprii (0,24 TpH. 3a TaHUMU MIIIPUEMCTBA)

C, = ﬁ N,F,K,K, [, =250-27156-0,7-0,7-0,24 =73185,42  1pn

Butpatu Ha yTpUMaHHs i peMOHT

Butpatn Ha yTpuMaHHS 1 PEMOHT BHU3HAYAIOTh Yy BIACOTKAaX BIJ BapTOCTI
MaIlluHM, BiAmoBiaHO A0 [18] BoHU ckinagaroTsh: 2,4% - Ha OyxiBimi Ta ciopyau, 8% -

Ha oOnanHaHHs, 10% - HA THCTpPYMEHTH Ta 3acO0M aBTOMATH3alli].

J11g 0a30BOr0 VCTATKYBAHHA:

Po3. |BolimeHko ApK.

llep |Kasak JIN01Imn.01 724601'70”3
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*
_C :11928 2,4

Cro=Cos 100

= 286,272 2pH

_ 150000*8

C
»o 100

=12000 2pH

_ 15000*10

C
p6 100

=1500 2pH

Jl7s HOBOrO 001 IHAHHS:

C e = M =13468,098 2pH
P 100
CpH = % =1683,512 2pH

AMopTu3aniiiHi BigpaxyBaHHs

AmMopTu3aliiiHi BiipaxyBaHHs Ha MOBHE BIJHOBJICHHS 3 MAIlIMHU PO3PAaXOBYIOThH

3a GOpMYJI0IO:

a a
A, =W, +K,,) —+K —,
yem. (Uun oM ) 100 ¢ 100 (5 . 23)

ne & = 15%, ac=25% - HopMa amMOpTHU3AIINHUX BipaxyBaHb 3 YCTaTKyBaHHS
[8].

A, - =(140000 +15000)*£ +1SOOO*§ =27000 2pH
e 100 100

A, =(140000+13468,098) x 15 + 16835,123*£ =27228,246 2pH
e 100 100

AmopTu3aiiiHi  BipaxyBaHHS Ha TIOBHE BIIHOBICHHS 3 OyJMHKIB

PO3paxoBYIOTH 3a (POPMYIIOHO:

a;

A, =K, , —=
6y0 6y0 100 ’ (524)

ne % =5% - Hopma amopTH3aLii BigpaxyBaHb 3 OyAUHKIB [8].

S 5
Po3. |Botimétxo. :llyaj'ﬁ F9oY0.% PH ADPK.
llep |Kasak JIN01Imn.01 724601' 70113 28
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Po3paxoBaHi NOTOYH1 BUTPATH 3BOAUMO 10 Tabnuii 5.9

Tabmuus 5.9- Po3paxoBaHi NOTOYHI BUTPATH

Burparu Ha 06namHaHHS, TPH.
CratTs

bazosa [IpoekToBana
1. 3apobiTHa maTa 33868,8 34216,56
2. HapaxyBanHs Ha 3apoOiTHY IiaTy 13208,832 13344,458
3. Butpatu Ha 30ipKOBO - MOHTa)KHI poOOTH 2600 1890,082
4. Butparu Ha YTPHMAHHS i TOTOYHIH PEMOHT 12000 13468,008
oOsasiHaHHS Ta 3aco01B aBTOMaTHU3aIli]
5. Butpatu Ha eleKTpoeHeprio 64243 73185,42
6. ButpaTtu Ha yrpuMaHHs Ta IOTOYHHUM PEMOHT Oy 1IBEITh 221,86 221,86
7. AMopTu3aIliifHi BijpaxyBaHHs Ha 00JIaTHAHHS 27000 27228,246
8. AMopTH3alliiiHi BigpaxyBaHHs Ha OyIiBIIi 596,4 596,4
Pazom 153758’89 164151,124

5.2.6 Po3paxyHok edeKTHBHOCTI MoAepHi3aii

Ominka epeKTHBHOCTI MOJIEpHi3allii pO3paxoBYETHCS MO (popMyTi:
0=(5,5 +E, K2 - (o +E, K

o

(5.25)

ne 315 Ta 3w - moToui BUTpaTH 1Mo 0a30BOMYy Ta HOBOMY OOJIagHAHHIO

BIZMOBIAHO; E, = 0,15 - HopmatuBHHMI Koe(]imieHT e()EKTUBHOCTI KaIliTAJIbHUX
BKJIAJCHb;
Kﬁ, K, . xaniranshi BUTPATU MO 0a30BOMY Ta MOJIEPHI30BAaHOMY 00JIaIHAHHIO
BIJIIIOBIIHO.
Po3. |BolimeHko ApK.
llep |Kasak JIN01Imn.01 724601' 70113 29
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9 =(153738,892+0,15-331928)

37312,34

24111,36

=882331787 2pH

MO/IEPHI30BaHOI MAILIMHU MPEACTABUMO Y BH/I1 Tabiuii 5.10

—(164151124+0,15-352718,902) =

TakuM 4MHOM, MPOBEACHUN €KOHOMIUYHUNM PO3PaxXyHOK JOBOIAUTH €KOHOMIUHY

JOLIBHICTh MpOBeACHHS MojepHizaiii. [lopiBHSAIBHI XapakTepucTUKH 0a30BOi 1

Tabmuus 5.10 - TlopiBHAJIBHI XapaKTEpUCTHKU ©0a30BOi 1 MOJEPHI30BaHOI

MalllnHHu
OuHAISA bazosuit
[TpoekToBanumii
Ne [Toka3zHukmu BUMIPY I1JIaCTH-
] miacTu-(hikaTop
¢ikarop
1 | Piuna npoayKTHUBHICTh Kr/pix 24111 37312
2 | F'oguHHA TPOYKTUBHICTH Kr/ron 8,97 13,01
3 | 3araipHa mMaca Kr 3750 3740
4 | CobiBapTicTh ['pH. - 18900,82
. KamiraneHi BKi1ageHHs ['pH. 352718,902
CIOKMBaya 331928
6 | YucenbHICTh 0OCITYTrOBYHOUOTO
Yom. 2 2
MepcoHaty
[ToTouH1 BUTpaTu npu
7 ['pH. 153738,892 164151,124
eKCIUTyaTallii MallluHu

5.3 Oxopona npaui

Po3pob6nena mammHa U1 TUTTS M1 THCKOM, TIPU3HAYCHHUH I BUTOTOBJICHHS
BHPOOIB 13 TEPMOIUIACTHYHUX MaTepiajaiB METOJOM JIUTTS IiJ THCKOM. MaluHa JJis
JUTTS I TACKOM TPU3HAYCHA JUISI BHKOPHCTAHHS B IOMIPHOMY Ta XOJIOJHOMY

KJIiMaTi mo 4-i kateropii po3mimeHds. Ha Takux maiimHax BUTOTOBJISETHCS OJTHA, UM

Pos.

BotimeHko

lep

Kasak

|3M. Abk.

No. dokymeHma |lMidnuc |dama

JI01Imn.017246.01-70113

APK.
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JEKUIbKAa BUJIMBKIB 3a IUKJI, 3aJI€KHO Bl KOH(Irypauii, 00’emMy, Ta MJIOLII JUTTI 3
HOMIHAJIbHUM 00’€MOM BIOpPCKYBaHHA 3a LUKI 175 cm3 BIANOBIIHO TMpuU
HOMIHanbHOMY TUCKY JUTTA 140 MIla 3 Temnepatyporo mactukauii 10 3500 C.
MarepiaiaMyu TpUAATHUMHU U1 IEPEPOOKU HA MAILIMHI JJIS JIUTTS M1 TUCKOM -
€ Marepialii, NpUJATHI JUIsI TEepepoOIOBaHHS METOJOM JIUTTS IMiJ THUCKOM,

MOJTICTUPOJT HOTO CIIBIOIIMEPH, TOJIETUIIEH HU3bKOT Ta BUCOKOT IIUTBHOCTI T 1HIIII.

B npoueci IUTTI mig TUCKOM IJIacTMaca B rpaHyJbOBAaHOMY CTaH1 MOCTYIAE B
THXKEKINIAHUA UUIIHAP MalIuHUA JUIsl JIUTTS T THUCKOM, Ji€ HarpiBa€ThCsi  Ta
TPAHCIOPTYEThCSI IIHEKOM, 10 oOeptaeThes. [lo Mipi miactukaiii 4yepB’sik
BIIX0uTh Ha3al. [Ipu nepepoOili TepMONIacTiB MaTepialbHUN HUJTIHAP HArpiBalOTh
1o 200-350 °C, npu nepepo6iii peakroriactiB - 10 80-120 °© C. ITnactudikoBanmii
MaTepiall Mpu MOCTyHNaJIbHOMY PYCl LIHEKAa HAarHITa€ThCs B JMUTTEBY (opmy, e
TEPMOILIACT 0X0Jo/KyeThest 10 20-40 °C. B ¢dopmi Marepian BUTPUMYETHCS ITiJT

THCKOM.

JIUTTS 11T THCKOM - € OJTHUM 3 METOJIB IepepOOKH MOTIMEPIB B IPOMHCIOBOCTI.
Taxuit MeTox jae 3MOTYy BUTOTOBJISITH BUPOOHM BHUCOKOI SIKOCTI 3 Pi3HHX MOJIIMEPHHUX

MarepiajiB, MPY MOPIBHIHO, HEBEIMKHUX 3aTpaTax ¥ BEIMKOI MIPOYKTUBHOCTI Mpaili .

Maman IS JIATTS T THCKOM — YIOCKOHAIIOIOTH ISl 30LIBIIICHHS
IIBUIKOXITHOCTI Ta HAIMHOCTI, PIIEHHsS YHIBEpPCAJIbHOCTI B BHOOP1 TEXHOJIOTIH.
IlepcriekTuBHE CTBOpPEHHs YHI(IKOBAaHMX BY3JiB 3aMHKaHHS (DoOpMH ¥ 1HXKEKITii

PI3HOT TOTYXKHOCTI, KOTPUMHU MOKHA KOMIUIEKTYBATH B PI3HOMAHITHUX Bapialliix .

bararo BupoOiB CKJIagHO BHUTOTOBISATH HE OJHUM 3 METOAIB IEepepoOKH
MOJIIMEPHUX MaTtepiaiiB, OKpIM JHUTTS TMiJ TUCKOM. Taki BUpPOOWM MAaiOTh CKIAIHY
KoH(irypaii€ro, Maiay TOBIIMHY CTIHKH, 3 CKJIAJHOIO amepTyporo, 3 PI3HOI0
TOBIIMHOIO CTIHOK, @ TaK0X BHPOOM SIKi HEMOXXJIMBO BUTOTOBHTH Y BIIKPUTHUX

dbopmax.

Po3. |BolimeHko ApK.
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HABKOJIUIITHE CEPEIOBHIIE Ta HA 0OCIYTOBYIOUUH TePCOHAIL.

HIKIJUIMBUX Ta TpaBMOHeOe3neuyHux gakropi. Takumu ¢pakropamu sSBISIOTHCS:

3.3.6.037-99 e moBunHI mepeBuntyBatH L=80 nbA, Tomy 1e o3Hayae mpUiMaHHS

HACTYITHUX 0OMEKEHb 3aXHCTY BiJl BAPOOHUYOTO IITyMY:

Marepialis;

5.3.1 HIkinnuei aii pakropis

[IpoekToBaHa MammMHa $K 1 1HIII MalIMHU JAHOrO KJacy, BIUIMBAIOTh Ha

MkinnuBuMu GakTopamu sl JAHOTO TUITY MAIIHH, SIBISIETHCS IIUIMA KOMILUIEKC

[Tym

3ara3oBaHiCTh

-TToBiTpst poO0UOi 30HU(XIMIYHUI CKIaT)
- OcBiTIICHHS

- Enextponebesneka

- [ToxexoHebe3neka

5.3.2 lllym

JI>kepenom 1rymy rnpu poOOTi MaIlIMHU €:

-T'inponBurynu

- EnextpoaBUryH

- Berntunaropu oxonoKeHHs

- MexaHi3M 3anpaHHs

- MexaHi3M miBOy coruia

B naniii MammuHi TPUCYTHI BY3bKOTOJICHI, HEMTOCTINHI MEXaH14HI,

aepoaMHAMIYHI IIyMU Ta rigpoauHamiuHi mymu 3 L=95 nbA, sxi mo JICH

- 3Ma3Ka BCIX MOBEPXOHb, IO TPYTHCS, TAKOXK HAJIEKHICTh MPOKIATOIHUX

- 3aCTOCYBaHHS 3aXUCHUX KOXKYXIB.

Cuuia BiOpallii MOYMHAETHCS 3 HETOYHOCTI YCTAHOBKU JleTaliel o 00epTaroThes,

Po3. |BolimeHko ApK.

|3M.

llep |Kasak JIN01Imn.01 724601'70”3 32

Apk. | Ne. OokymeHma |lMidnuc |dama — _ I




OPOXOJIUTh IO  OmepaTopa.

3 HEIUTBHOTO 3’ €IHAHHS KOPITYCIB YaCTHH 3 (YHIAMEHTOM.

Y 1upoMy BHHHMKA€E TEXHOJOrYHA BiOpalid, $Ka Yepe3 OINOPHI MNOBEPXHI

PobGiTHuk cnabo mianaeTscs  BiOpauii,

3d PaXYHOK BCTAHOBJICHHA CKPAHY.

5.3.3 3ara3zoBaHicth

nepepoOKH MOJIIMEPiB.

minii. [kiammBi pedyoBUHU:

rasu, npu oopo0Ol1Il MoaiMepiB;

3HAXOJUTHCS JAJEKO BlJ OCHOBM MAIIMHM — OUIA MaHesl KepyBaHHS. TakuMmM 4MHOM
Taka BiOpallis HEe BIUIMBAa€ Ha OpraHisM omnepartopa. PiBeHb Te€XHOJIOTrIYHOi BiOpallii B

BUpOOHUUYOMY npuMileHH1 He nepesurye 90 nb, mo Bianosinae ICH 3.3.6.039 — 99.

3HIKEHHA B1Opallii JocsIraeTbest MpUUMaHHIM HACTYITHUX Mip:
3a paXyHOK BUKOPUCTaHHSI aMOPTHU3aTOPIB;

3a paxyHOK JJOJIaTKOBHX pedep IKOPCTKOCTI;

CymapHuii yac poOOTH B KOHTakTi 3 BiOpaili€ro He mepeBuilye 2/3 poOouoi
3minu. TpuBanicTh HemepepBHOI i BiOpaiii He nepeBuilye 5 — 10 xB. Ilpu Takomy

pexxumi o01Hs iepepBa He MeHIe 40 XBUITUH.

e oquuM MKIITUBAM (GaKTOPOM IPH POOOTI 3 TMBAPHOIO MAIIMHOIO € BIJIUB HA
HABKOJIUIITHE CEPEJIOBUILEC TUX IIKIMBUX Ta3iB, sIKI BUAULIIOTHCS NPU PYWHYBaHHI

noJriMepiB. 3HUIIEHHS — IIKIVIMBUN TPOIEC CIBICHYE 3 TEXHOJOTTYHHM TIPOIIECOM

Crnoci6 60poTh0OM 3 ra3amu, IO BUAUIIIOTHCA NMPU PYHHYBaHHI MONIMEDPY, IS
060poTHOU 3 MM (PAKTOPOM B JJAHOMY BHUITAJIKY
BUKOPUCTOBYETHCSI CHUCTEMa BEHTHJIAIIT 1 BUTSIKKA, BUTSIKKA PO3TAIIOBaHA
3BepXy. Marepian HWJIIHApa, B SKOMY BimOyBaeThcs Tuiactudikaiis momimepy. Y
JeSKUX BHUMAQJAKAX TPH 3HUINCHHI BUCOKOTOKCUYHHUX TIOJIMEPIB BUKOPUCTOBYIOTH

IHAMBIAyabHI 3aCO0M 3aXUCTy OpraHiB JUXaHHS Ta aBTOMATU4YHI CUCTEMHU KOHTPOJIO

OCKUJIBKH

Pos.

BotimeHko
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W1, IPY 3aBaHTAKEHH1 MaTepiaiB.

3aco0Ou opraHiB JUXaHHS:
pecniparop I1b-1;
pecnipatop npotunuioBuit “Ilynbc-M”,

o BignosigaroTs 'OCT 12.1.005-88/98-T" 1K, mr/m3.

5.3.4 Mikpoxiaimat

HNudepeHiialiiss 3a KaTeropisiMu Mparli 3a TOKKICTIO 3IMCHIOETHCS Ha OCHOBI
CyMapHUX CHEPIreTUYHUX BUTPAT OPraHi3My.

VY nHamomy BUTaIKy poOOTa oreparopa Mijnaaae mj kateropito 1b, ocKiIbKu 10
kareropii 1b BXxoauTh poOOTa, sika BUKOHYETHCS B IMOJIOKEHHI CUASYM 1 CTOAYU abo
OB’ s13aHa 3 X0JIbOOIO 1 CYITPOBOIKYETHCS HE3HAYHUMU (PI3UMYHUMHU HaBAHTAKCHHSIMU,
CYNPOBOJIKYEThCA crokuBaHHsAM eHeprii 121..150 xxan / r (140..174 Br). s
HOpMaTi3alii MIKpOKJIIMaTy BHXOAsS4Yd 3 Toro, mo TIIA TepMmiuHUN mNpuUCTpIH,
HEOOXIJTHO PaIliOHAIBFHO PO3MICTUTH BEPCTAT y LIEXY, I aepallifHUM JIiXTapeM, 100
TEIUIOB1 MOTOKHU BiJl MaIlIMH HE TIEPETUHATUCS

Ha pobOoumx wicugx. IloTpiObHO mnependaunTh  paIiOHAIBPHY BEHTHJIALIIIO,
OMaJICHHS Ta KOHJWIIFOBaHHS TOBITPs. s qaHoro oGjiagHaHHS 3aCTOCOBAaHI METOIU
TEIIO130JIAII{ Ta 3aXUCHUX €KPaHiB

Croci6 60poTbOu 3 iH(ppPauepBOHUM BUIPOMIHIOBAHHSM, B MAIllMHAX I[HOTO
KJIacy, JJis OOpoThOM 3 BUIIPOMIHIOBAHHSIM OIMOPHUX HArpiBadiB, sIKi pO3TallOBaHI B
TPHOX 30HAX HATPIBY, KOXKHA 3 SKUX Mae pobody moTyxHIicTh 1,5 kBT 1 Temnepatypy
350 °C. Ha expanyBaHHS Ta Ii30JAI[iF0 30H OMNAJICHHS BiJl HAaBKOJMIIHHOTO
CepelloBHUIa, 3MEHIICHHS pajiaiii BIJITUBAE TAKOXK CHUCTEMa OXOJOJ/DKEHHS, sKa €

€JICMEHTOM CHCTEMH TepMOcTabiTi3aIlii.

Po3. |BolimeHko ApK.

llep |Kasak JIN01Imn.01 724601'70”3
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5.3.5 OcBiTiieHHs

JlJist AIKICHOTO OCBITJIEHHSI IPUMIILIEHHS, B SIKOMY PO3MIIlEHA MallWHA JJIs JUTTS
I1J] THCKOM BUKOPUCTaH1 CBITHJIbHUKH cepii HB.

Ceitunbauk HBD 250 M — pryTtHa namna tumny JPJI

H — meTanoranorenna namna tuny IPU

S — HarpieBa namna tuny JIHaT

Bracninok Henea0adyyBaHOTO BIIKIIOUEHHSI MEpexki Mae Miciie OJIOK aBapiitHOTO
KUBJICHHS. bJIOK BMOHTOBaHUH y CBITHJIBHUK 3 JIAMITAMH TIOTYXHICTIO Bix 13 BT 10 58
Br.

Taxk sk En=150nk, a E}p=200nx. Ep>En OcBiTieHHICTh BiJNOBia€ HOpMaM
CHAill 11-4-79

5.3.6 EnexTpobe3neka

1) Knac npumimenss no ITYE.

2) g 1bOro B JUBAPHIM MaIllMHI 30HOI0 MiABHUINEHOT €IEKTPUYHOT HeOe3MmeKu
MOKe OYyTHM €HepreTMuHe oOONaJHaHHS, aBTOMATHUKa >XUBUTHCA BiJ TpU(Da3HOTO
3MiHHOTO cTpymy Hampyroro. U=220/380B

3) IlpuumHM eNeKTPOKOpEKIl - CHCTeMa aBTOMATHKHM OpraHi30BaHa TaKUM
YUHOM, BKJIIOYAE CHCTEMY 3aXHCTY Bl MepeBaHTaKeHb. Bilg KOPOTKOro 3aMUKaHHS
aBTOMaT Mae OyTH 3a3eMJICHMH Ha IIMHY 3a3eMJICHHs, a BCl JPOTH MaroTh OyTH
130J1b0BaH1 Ta €KpaHOBaHI Ta B 3aXUCHIN 00osoHIll. Oneparop MOBUHEH MPAIIOBATH 3
YTEIUTIOBAYeM pHINTYBaHHSA. BuKOHyr04M 3axoau B poOOYOMy Ta aBapiiHOMY
pekuMax, MalliHa OCHAIleHa JUCTAHI[IMHUM KEPYBaHHSIM 1 aBTOMAaTHYHUM
aBapiHUM BiTKITFOUCHHSM.

5.3.7 Ioxke:xHa Ge3neka

B wmammai JIE 3330.01 ocHOBHMMH (akTOpaMu TMOXKEXKI MOXYTh OyTH
HEJJOTPUMAHHS  TpaBWJI  TEXHOJOTIi OOpOOKM  TEpMOIUIACTIB, HECHPABHICTH
eNeKTpooOIaHAHHS, HEXTYBAHHS MPABUIIAMU MOXKEKHOT O€3MEeKH Ha MiIMPUEMCTBI.

[TprurHM BUHUKHEHHS TOXEXK1: K.3., BEJIMKUM TEPEeX1THUM OIip,

Pos. |BotimeHko ADK.
llep |Kasak JIN01Imn.01 724601' 70113 a5
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NepeBaHTAKEHHS MEPEXi 1 T.1.

[Ipu 3aropaHHi0O aBTOMAaTUKA HEOOXIJHO CIOYATKy BIIKIIOYUTH CHUCTEMY
KUBJICHHS, IOTIM MOXXHA 3aracUTU TOXKEXKY, SKII0O BHUMKHYTH HE€ BJAEThCH,
eJNEeKTpoOOaJHAaHH MOKHAa TaCUTH  TUIbKM  BYIVIEKHCIUM, BYTJIEKHUCIOTHO-
OpOMMETHIIBHUM, MOPOUIKOBUM 1 XOJIOOAT€HTOM BOTHETAaCHUKOM, BOTHETACHHKH,
BYIJICKHUCIIOTHO-OpOMMETHIIOB1 BOTHETaCHUKH, OCKLIbBKH 3aps]l BOTHETACHHKA
TOKCUYHUMU.

Knac noxexi — B, TOpiHHS pIAKKUX TOPIOYMX PEUOBHUH.

B npuminienHi 3HaxXoAsIThCS JIBa €BaKOBUXO0/H, 1110 Bianosigarots CHill 2.09.02-
85. CaMm 1mex — 1ie MpUMIILIEHHs, Ke po3TaiioBaHe Ha mnepuomy nosepci. lupuna

IJIIX1B CBaKyaIIi'l' HC MCHIIC OIHOI'O MCTPY, A )IBCpCﬁ Ha OUIAXY eBaKyaui’i — HC MCHIIC

0,8 m [19].

Po3. |BolimeHko ApK.
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|3M. Apk. | Ne. OokymeHma |lMidnuc |dama _

86




nparne3aaTHICTb.

6. MOAEPHI3ALIA MAIIWHU JJISA JIMTTSA I TUCKOM

6.1 Po3paxyHok 0a30B0I KOHCTPYKIIil MaTepiajibHOr0 HHJIiHApPa

1. CtBoproemo 3 ]I Mojesib MaTepialbHOTO UJTIHIpA

Pucynok 6.1 — 3D monens MaTepialbHOTO IIUTIHApPA

2. Po30uBaeMo aeranp Ha KIHIEB1 €JIEMEHTH.

Pucynok 6.2 — Mogenp MatepiadbHOTO IMUTIHIPA 3 CITKOIO

Jlis po3paxyHKy 0a30Boi Mojeni Oyio obpaHo cuctemy Abaqus B sKiii MU

CTBOPUJIM MOJENIb MaTepiajJbHOrO LWJIIHApA, HaBaHTAXWIW ii, Ta MEepeBIpUIM Ha

Pos.

BotimeHko

lep

Kasak

|3M.ADK

Ne. dokymeHma

llionuc

Hama

JI01Imn.017246.01-70113

APK.
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3. 3agaeMo MaTepian IUIiHIpa

w

sectig
solid,

stres

oK
Mate

= Edit Material

Name: | Material-1

Description:

Material Behaviors

General Mechanical Thermal Electrical/Magnetic Other v
Elastic
Type: | Isotropic M

¥ Suboptions
[Juse temperature-dependent data

Number of field variables: =

Moduli time scale (for viscoelasticity): Long-term |

CINo compression

[] No tension
Data
Young's Poisson's
Modulus Ratio

T

Pucynok 6.3 — Marepian nutiaapa

4. Cteoproemo Assembly — Instances

= Create Instance

Create instances from:
(O Models
Parts

CYLINDER

Instance Type

A meshed part has been selected, so
the instance type will be Dependent.

Note: To change a Dependent instance's
mesh, you must edit its part's mesh.

[] Auto-offset from other instances

Apply Cancel

Po3. |BolimeHko
llep |Kasak
|3M. Apk. | Ne. OokymeHma |lMidnuc |dama

APK.

JI01Imn.017246.01-70113
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Pucynok 6.4 - Assembly — Instances

5. CTBOprOEMO HOBUI Step

Name: Load Step

Type: Static, General

Basic  Incrementation Other
Description:

Time period: | 1

@ Off (This setting controls the inclusion of nonlinear effects
O0n of large displacements and affects subsequent steps.)

Nigeom:

Automatic stabilization: | None

[ Include adiabatic heating effects

Pucynok 6.5 — Kpok HaBaHTaXeHHs

6. 3azxaeM0 CUJIN, HAIIPAM Ta aMI'[JIiTy,ZIy HaBaHTaXCHHA

Pucynok 6.6 — Hampsim Ta aMIitiTy1a HaBaHTa)KCHHS

Pos.

BotimeHko

lep

Kasak JII01mn.017246.01-70113

|3M.

Apk. | Ne. OokymeHma |lMidnuc |dama —

APK.
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7. 3amaemo Job

= I Features (4)

Name: JOB
Model: Model-1

Analysis product: Abaqus/Standard

Memory Parallelization  Precision

Job Type
@ Full analysis

) Restart
Run Mode

@ Background (O Queue:
Submit Time

@ Immediately

hrs. min.

s

Pucynok 6.7 — 3aganus podotu

8. 3amyckaemo Submit. OtpuMyeMo pe3yabTart

S, Mises

(Avg: 75%)
+3.386e+01
+3,179e+01
+ ie+01
4e+01
+2,557e+01
- +2,3502+01
+2,142e+01

- +1,935e+01
+1,728e+01
- +1,520e+01
+1,313e+01
+1,106e+01
+8.986e+00

Pucynok 6.8 — Pe3ynbratu po3paxyHKiB

Haii6inpire HampysxkeHHs nopiBHIOIOTH 3,386 MIla, mo nabaraTto MeHIe
rpanuili MinHOCTI mo € 600 MIla. Moxemo 3poOWTH BHCHOBOK, IO 0a30Ba
KOHCTPYKIIISl MaTepialbHOTO IWIIHAPA MpaIo€ Ta BUTPUMYE HABAHTAXKEHHS, SK1

MPUKIAAAI0THCA B MAIIMHI JJIS1 TUTTS 17 TUCKOM.

Po3. |BolimeHko ApK.

llep |Kasak JI0Imn.01 724601'70”3 90
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6.2 Po3paxyHOK MOJAEpPHi30BaHOI KOHCTPYKILiI MaTepiajibHOI0 HWJIiHAPa

1. CtBoproemo 3D Mopens MaTepialbHOTO HUTIHApa (PUCYHOK 6.9)

Pucynok 6.9 — 3D monens MOJEepHI30BaHOTO IIUJTIHIpA

2. 3ajaemo Matepiai (pucyHok 6.10)

= Edit Matenal X

Name: | Metal

Description: y >

Material Behaviors

Density

General Mechanical Thermal Electrical/Magnetic  Other v

Elastic

Type: | Isotropic N4 ¥ Suboptions

[] Use temperature-dependent data
Number of field variables: 0%

Moduli time scale (for viscoelasticity): | Long-term M

[1 No compression

[] No tension
Data
Young's Poisson’s
Modulus Ratio

1 5.6e+08 0.3

oK Cancel

Pucynok 6.10 — Marepian nuiinapa

Po3. |BolimeHko

llep |Kasak JI0Imn.01 724601'70”3

|3M.

Apk. | Ne. OokymeHma |lMidnuc |dama —

APK.
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3. CtBoproemo Section Assignments (pucyHok 6.11)

Puc. 6.11 - Section Assignments

3. Po30buBaeMo muitiHAp Ha CITKY (PHUCYHOK 6.12)

Pucynok 6.12 — Citka

Pos.

BotimeHko

Mep

Kasak

|3M.

Abk.

Ne. dokymeHma

llionuc

Hama

JI01Imn.017246.01-70113

APK.
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5. Pobumo 3akpiruieHHs (pucyHok 6.13)

Pucynok 6.13 — 3akpimieHHs: MaTepiaabHOTO MITIHAPA

6. HaBanTaxkxyemo mutiaap (pucyHok. 6.14)

Pucynok 6.14 - HaBanTaxeHHs

7. 3amyckaeMo poOOTy Ta OTPUMYEMO PE3yIbTaTh (PUCYHOK 6.15)

S, Mises

(Avg: 7596)
5,194e+01
695e+01
,195e+01
695e+01
,195e+01
3.695e+01
,195e+01
696e+01
2,196e+01
696e+01
196e+01
964e+00
\966e+00

Pucynok 6.15 — Pe3ynbraTi po3paxyHKiB

Pos.

BotimeHko

lep

Kasak

|3M.

Abk.

Ne. dokymeHma

llionuc

Hama

JI01Imn.017246.01-70113

APK.
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6.3 AHaJi3 10CTOBIPHOCTI MPOBeIeHUX PO3PaXyHKIB

[Ipu mpoBeneH1 po3paxyHKIB HAa MINHICTh MOJEPHI30BAHOIO MATEpIaIbHOIO
HWIiHApPa, MU No0aymiau 3MIHY THCKY B MarepiaibHoMy HuiiHzapi. HaiiOinbine
HarnpykeHHs1 J0opiBHIOIOTE 6 Mlla, mo Habararo MeHie rpaHuli MIHOCTI L0 €
600 MIla. Moxemo 3poOUTH BHUCHOBOK, L0 MOJEPHI3ALIS MPAIIOE€ Ta BUTPUMYE

HaBaHTAXXEHHS, SIK1 IPUKIIAJIAI0THCA B MAITUHI JIJIS1 JTUTTS 1] TUCKOM.

Pos. |BoliimeHko

Flep Trasar JIT01mn.017246.01- 70113 Apre

|3M.

94
Apk. | Ne. OokymeHma |lMidnuc |dama — _




BUCHOBKH

Bukonano wmarictepchky aucepTaiilo Ha Temy «MammHa I JUTTS i

THCKOM 3 06’ eMoM 175 cm® 3 MoziepHizaliero By3a iHKeKIiin.

BizmoBizHO 0 MeTU MaricTepchKoi mucepraiiii JoCaimKeHo Ipu3HadYeHHs,
KOHCTPYKI[II0 Ta NPUHIUN Ali MAlIMHYU JAJIA JIUTTA i, THUCKOM, OIIMCAaHO
TEXHOJIOTIYHY CXeMy BHMPOOHHIITBA BHUpPOOIB 3 ILIacTMacu. B  pesyibrati
IIPOBeJIEHHS JIiTEPaTypHO-TIATEHTHOTO OIJNAAy Oysno BHABIEHO IlepeBard Ta
HeJOJIKA MAllMHU [AJIA JUTTA I, TUCKOM Ta OOpaHO [Ba BapiaHTH YCyHeHH
HeJI0JIiKiB 6a30BOI KOHCTPYKIIil MalIHU.

AHaji3yloun BapiaHTH IIOKpalleHHsS poOOTH MamuHU OyJIO BUPIIIEHO
B3ATH 32 OCHOBY TeXHiUHe pilleHHHA, B SAKOMYy 3aBaHTaXyBaJIbHHUN OyHKep,
OCHAlleHWH 3aCIiHKOI0 Ta KiHEMaTHYHO 3BA3aHOI0 3 ITHEKOM, fgKa Ja€ 3MOTY
ZIO3yBaTH MaTepiay, Ta B pe3ynbraTi  3abe3medye Kpally TOMOTeHI3aIliio
MaTepiajy i MOKpalleHHs SKOCTi BUPOOiB.

B maricTtepchkiit mucepranii 0ys0 BUKOHAaHO IIapaMeTPUYHUI, TEILJIOBUI
pPO3paxyHOK Ta PO3PaXxyHKM Ha MIIHICTH 06a30BOI KOHCTPYKIi MalIMHU, IO
npoekTyeTbcsa. IIpoBesmeHi TakoXX po3paxyHKM Ha MInHICTH 0a3oBoi Ta
MO/IepHi30BaHOI KOHCTPYKIIil B IIPOrpaMHOMY cepenoBuINi Abaqus, AKi ITOKa3anu
1[0 MOJepHi3allid Ipalloe€ Ta BUTPUMY€E HaBaHTAXXEHHA II1J, THCKOM.

Maricrepcbka pucepTalmis TaKOX MICTUTH B coOi po3zgiiu, sAKi
HiTBEPAXXYIOTh JOIITBHICTh PO3POOKM Ta BUKOPUCTAHHSA MAIIMHU IJIS JIUTTA
i, TUCKOM 3 MOJepHi3allielo By3ja I1HXKeKIil, MOHTaX Ta eKCIUTyaTallid,

CTapIITall-IIPOEKT Ta OXOPOHA IIpalil.

Po3. |BolimeHko ApK.

llep |Kasak JIN01Imn.01 724601'70”3
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36ipauky XIV  Bceykpaincpkoi

Hamucani i onmy6sikoBaHi 2 Te3u 3a TEMOIO MariCTepcChKiii mucepranii y

HayKOBO-IIPaKTHYHOI

KoHbepeHTIil

X

«EdexTuBHi mpomecu Ta o6nasHAHHA XIMIYHUX BUPOOHUITB Ta IIaKyBaJbHOI

TexHikn» 13-14 rpyzua 2021 p.

Pos.

BotimeHko

lep

Kasak

|3M.

Abk.

Ne. dokymeHma

llionuc

Hama
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FAL NI TN T IR TATRARLITTILY SCACTPRds P TEMATPNELT, SR Wk TRCTTGTAIL K TRt CYAIKTMETAYA FDes sl

Berym. Jlumm ma mickos HEDINEPeHIIEE 1 ENNpOrPeCHEHIENT MeTod nepepoben
ILIACTHKIN, OC KUK [0VE0EEE OTPHSYBITH MIEpolin NOPIRHSISD CENLIHGL KoHiirypan opH HESenHKHE
BETpATAR mpa Ta enepr [ 1].

JinTTa nL THCE0M SACTOCORYETECE AYKE MAcTo AE MET0] (JOpMyEEHHA BEpolin 13 IacTsac T
primosnx cymineii. B marrones samme s, mo noasras B pos HEILEH] SETEATY 0 B HEKDTEE 00

CTARY i NGCHLIYEAID EpeMInEHEL Horo 5 aurmeny apay. 12 MaTepan JaTHepInac M I8EHIEHHL
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Mamepian 17 1288 TIEY IAALHO] MIUIOBHENE 3, IOTPAMIAE B Kopyc |, 18 1ax0 L5 TLCE BISTEARMH
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MATCPRANY NEpe] WHEEo™ 21 00 JaSENOre  JHERIEHHH, HINEK  (EPEMIEYETRCE B HANPHMEY
TR HT2GY BN LE DT TOpAENEH 3 pasom 3 yropasie 5. Thenn mpoxogsesHy RO50py A, 10 BRI
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Bodrenko B.A., orya.: Kanax 1O, gon., k.
Haposiam.mii rexmrmi yeisepoemer ¥ kpaimn
aKniBcLEREA nounTexnmi inceryT 1. Irops Cikoponsoros, M. Knin

Tanpomomomrue Sapiamm MG BRI AENRITWY TTLGTAIY SUTAMME 0N TRUmme Nk Meccm.
Memoxn dauol wocep s RETREIE CF CITEOPENTY FUIROT KOmCmyEyail amme e ghoyer ooy RepepLmirn
IMEEWIRAACTRUYMIY WARCPULIEG IRMFRN mid FeucKan, OO OTE0LINRE SATMODNIETT Speal ¥
ITACEMPTO MR LAY STRMARIENT GIREAIENE, MOARRGE MR M mBCN T ALTOURDNNG TMIKONAN TaGamral
Popun. Towg CoNCRIVRTRIN METGMTTMY BMIFCTNAR MNABIEYE MEDNIAGTUWE WORCIRSOCTT, CRPOIYE
IR ETCM KOSV nid Swac peeowmy i,

Beryme Jlerme ma THCEDM — e TEXHOUOMTEHHE  IpOSSC BRMOTORNCHHA @ BMpODIE 13
IUACTMAC HUNEOM [IEpeEpodelE OEIMEpYE, 1IX POOIGARICHHE., YVIPHCEYEAHHH 0L THCEOM L0
poELIANy B npec=psy | 0IATELIONG 00T nigpodan [ 1),

Biakime TpeTHHE BOIN BHpOONEHER EACTSACOHRMX EHPOGIR BEMOTDRNSMITLCN 33 SO00MDTOHY
METOIY JIHTTE maacTsac ma Tackos. Jamneil Mereg SapacTepirycTec BICOKOH POIYKTHEHECTHE |
BRCOKDHF ENPTICTE) HODOXLIHON OCHAULCHHA obsagHanms. Came Tosy SMeToq ANTTE [IACTMSC 10
THCEDS PEEOSIEHAYCTECH ICTOOOEYEITH [IpH Sararooopliioyy 200 MacoRoMy EHPOOHIEITE MEpobin.
Chnmias 5 BANCNMBIEE BYINE B SEADEEL 308 DHTTH 0L THCKDM SRS TRCE MEXAMDIM IMikaens nisops,
NEIE Talbmneryr SEICTL roTosoro Enpoy.

CICEEHHME COIHAKIME KIaCeSIKIL i SeXaHIIsin IsKIHE F SQEIHEL 1028 [T [ THCESDM £

1. 3a magos clecTeMI AMEKAEEE Tpec-hop:
- EnnmvRcTo-saasesn TILA;
- rigpasnrisn TTLA.
2. 32 kOHCTPYELICKD [TPEBOTY:
- ENEKTPEHI;
-  CICKTPOMCEAHIMHL
-  rApoMcEaAHHEL
3. 32 mueEICTM EYEIE ESHEEHHA (IMEKann | ppec-iops:
- OIHOKOAIIOE LN
- IBEOMITOY EEiHE;
-  DaraTokospoongiiee (poTagiEs 1 cpecacas) [ 1],

Jna vaoCKOHRNEMHE SCEANDMY IMHEINHN  MAUDiMH 08 AT O THCKOM 3 METOR
NLABHIDEHEE A0ID TEXSNIM KL SEKIHBCTeE §vI0 nposegeno ITEPATYPHO-IATEHTHIEHE Ornsg ans
naiopy EpianTY MOACpHEAT SexanTsy MekamEg. B opeypnstan obpasoe soMcTpyKLIIHE MEXEHTIAMY
TMHEEHHA Ha OCHoE npotoriny [ 2], mo wipasena pa pec. 1, Axy Jam poarnaBesss QeTUiLHiine.

Jase TEXHIHE PIDCHHA OGNS B TOMY, DD B SAEMNI0EOBEEHIE SNTHHEODE dopan., aes
CKIATATECE 3 Hepyxouoi | 1 pyxosol 2 misdopsis, Ha HEPYXOMIA LM T KPULICHHE DHTHHKOBO] (Hpann
POESIIEYROTECH CHSIETRHAMHD A0 OFJ0EHLN o0l IHMTHEKOB0E dopsE 8l IIHTH 3 3 JScpeaiLsim
BHKOHAHISIH DasE  Qny pUIEKIE B CTOPoHY OC IMTHEKORD] fopsie, D0 ST MOpHB0ETAnEN |
momwn B osewcax 0L, 45 7 pnmeson A oma pyxomnil megopsn 2 xpinemnes Gnok amakas 6, sk
CEIAITECE 31 IHAKIE, W0 $OPMYyHTE OTBEOpE B BHpobax, [OApancibil 00T pod'osy
mrrHEkonel opsiL, BCTEHORICHHE B IHAKDIPHMINAN MUIHKIE, DCTAOHORICHHS HA OCAN ¥ TOPUEBEHE
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