«KUIBCBKUM NOJITEXHIYHUM IHCTUTYT
imeni ITOPSI CIKOPCBKOI'O»

[Mpunano0yaiBHUA

(moBHa Ha3Ba (aKyIbTETY)

HDHJ’I&I{O6VI{VB&HHH

(moBHa Ha3Ba Kadenpn)

«HO 3aXHUCTYy JOIIYIICHO»

3aBigyBau kadenpu
M. I'epaiMmuyk
(migmmc) (iniuiany, npi3BuUILE)
“« > 2019 p.
JAMnIoMHUI IPpoeKT
Ha 3700yTTs cTyneHs OakanaBpa
3 Hanpsmy miarotosku 6.051003 IpwianoOynyBanHS
Ha TEMY: EKCTDVI[GD 110 BUTOTOBJICHHIO HUTI JJIA 3I[-HDI/IHT€D3.
Buxkonas (-na): crynenrt (-xa) _IV_kypcey, rpynu  T11-51
(uracpp rpyrm)
CoxouoB ['eopriii MakcumoBuY
(mpi3Bwuiiie, iM’s1, 1O OATHKOBI) (migmnuc)
KepiBHuk K.T.H, jo1L., Heuaii C.O.
(mocazia, HAYKOBHH CTYIIiHb, BUCHE 3BaHHS, IPi3BUIIE Ta iHILiaJIN) (migmnuc)
KoHcynbTaHT TeXHOJOTIYHMHI K.T.H, mpodecop, AnToHIOK B.C.
(Ha3Ba po3iny) (Tiocayta, BUCHE 3BaHHS, HAYKOBHIA CTYIIIHb, [PI3BHILIC, IHILHIATH) (miamnmc)
Pentensenrt k.1.H, joi1, Illesuenko B.B.
(mocaza, HAYKOBHH CTYIIiHb, BUCHE 3BAaHHS, HAYKOBUH CTYIiHb, IPI3BHILE Ta iHiLiaIN) (migmnuc)

3acBia4y10, 110 y [IOMY JTUIIJIOMHOMY MPOEKTI
HEMae 3aM03M4eHb 3 Mpallb IHIIMX aBTOPIB O€3
BIAIOBIIHUX OCHJIAHb.

CryneHr

Kuis — 2019 poxy



BIIOMICTDH JUIIJIOMHOI'O ITPOEKTY*

2 :
Ne § . 3 ’E .
o, Ilo3HauenHs HalimenyBaHHs % o | Ilpumitka
3/m < =l
(=] g "
1 A4 3aBmaHHs Ha 2
JUIIOMHUH TPOEKT
2 A4 HITIIIS1. 00.000 I13 [TosicHroBanbHA 77
3ammcKa
3 Al JITIII51. 01.000 3a-MoAenb 1
4 Al AITIIIS1. 02.000 CK Excrpynep 1
CxJajjasibHe KpecIeHHs
5 A2 AT T1151. 03.000 CTpyKTypHa cxema 1
6 A2 AL TII51. 04.000 I'padik maraiTHOTO 1
JaTYNKa
7 A2 JITT1151. 05.000 Kpumika 1
8 A2 JAITTII51. 06.000 Kopmyc 1
9 A2 JAITIII51. 07.000 Kinpme 1
10 A2 AT T1151. 08.000 [lecTepHs 1
11 A2 AITIII51. 09.000 Hixxka 1
12 A2 AITTI1151. 10.000 Kpinnenus 1
13 A2 JITITI51. 11.000 Crienuikaris 1
AIT III51 00.000.00
I116 [Mign. | Jara
Po3po0H. CoxkoioB Jlucr Jlucris
I''M.
KepiBH. Heuait 1 1
C.0. BizomicTh
KoncynsT. | AHTTOHIOK JATIIIOMHOTO KTII iMmeHi Iropst CikopchKoro
B.C. MIPOEKTY Kad.
H/xonTp. I'p. I1i-51
3aB.kxad. I'epaimuyk
M.

* BimoMicTh BUKOHYETHCSI 3TiAHO 31 CTaHIapTOM BiAMOBIAHOT ray3i eKOHOMIKH




IHosicHIOBAJIBbHA 3aIIUCKA
10 TUIIJIOMHOI'O IMPOEKTY

Ha TeMy:_EKcTpyiep 1o BUTOTOBJICHHS HUTI UL 31-IPUHTEPA

Kuis — 2019 poky



HauionanbHui TexHiYHMi yHIBepcuTeT YKpaiHu
«KuiBChbKHMI MOJTITEeXHIYHUH iIHCTUTYT
imeni Irops Cikopcbkoro»

®dakynerer [lpunagoOyniBHUN

(nmoBHa Ha3Ba)

Kadenpa IIpunanoOynyBaHHS

(moBHA Ha3Ba)

PiBens Bumoi ocBiTH — mepiinii (OaKaJgaBPCHLKHI)
Hampsim migroroku 6.051003 IpunanoOyayBanHs

(xon 1 Ha3Ba)

3ATBEPJIKVIO
3aBigyBau kadenpu
M. I'epaiMuyk

(miarmuc) (ininiasny, IpizBUIIE)

«_» 2019 p.

3ABJIAHHA
HA JUNJIOMHUM NMPOEKT CTYAEHTY
CoxkoioBy ['eopriro MakcuMOBHUYY

(mpi3BuILe, iM’s1, O OATHKOBI)

1. Tema npoekty ExcTpy/iep 0 BUTOTOBJICHHIO HUTI s 3/[-ipuHTEpa

kepiBHUK nTpoekTy Heuaii Cepriit OnekciioBUY, K.T.H., JO11.

(mpi3BuIe, iM’s1, IO 6aTHKOBI, HAYKOBHUH CTYIIiHb, BUCHE 3BaHHS)

3aTBEpKEHI HAKa30M Mo yHiBepcHuTeTy Bia «27» tpaBHsa 2019 p. Nel384-c

2. Tepmin monanHs ctygaeHToM npoekty_ 10 vepBHsa 2019 p.

3. Buxigui nmani mo mnpoekty 3.1. Tum ekcrpynepa — OTHOIIHEKOBUH.

3.2.

Temneparypa mnasiaeHas — 10 300 rpaaycis. 3.3. Jliamerp Huti — 1-2 MMm. 3.4.

[Horyxuicte — 350 Br. 3.5. 'abaputHi po3mipu — 995x220x460 mm. 3.6. Maca — 5 Kr.

3.7. diamerp 006mHU — 197 mm. 3.8. O6’eM 0X0a0/KYBaIbHOI piguHu — 1650 cm

kyOo1gaux. 3.9. lIBunkicte npotsokku HUTI — 180-700 cm/xB. 4.0. TouHICTE Jl1aMETPVY

— 0.008 mm.

4. 3MiCT pO3paxyHKOBO-TIOSICHIOBAJILHOI 3alUCKH (TIEpeiK 3aBlaaHb, SKI MOTPIOHO
po3poouTn) OOrpyHTYBaHHS HEOOXIIHOCTI MPOEKTYBAHHS HA OCHOBI KPUTUYHOIO

oy aHaoriB; Orisin MareplaiiB Ul BUTOTOBJIEHHS HUTI, Po3po0OKka CTPYKTYPHOI

CXCMHU CHCTEMH, PO3PAXYHOK HarpiBaqa. Po3paxyHOK OCHOBHHX CICMEHTIB _Ta

XAPAKTEPUCTUK CKCTPYACPA. TeXHOJIOTTYHUI DO3)1iJ'I.




5. Tlepenik rpadiunoro matepiany (i3 3a3Ha4eHHSM OOOB’SA3KOBUX KPECICHUKIB,
IJIaKaTiB, Mpe3eHTarii Tomo) CkiaiaabHUN KPECICHUK eKeTpynepy — 1 apk. d. Al;
3/1-monenb — 1 apk. d. A2-Al; PobOoui kpecaenuku aetanei — 1 apk. ¢. Al; Cxemu
— 1 apk. d. Al; I'padik — 1 apk. ¢. A3-A2. Cyma 4 apkymry Al.

6. KoHCynbTaHTH pO3a1TIB IPOEKTY (poOOTH)”

[Tigmwuc, nata

[Ipi3Buie, iHiNiadH Ta Mocaja

Po3ain 3aBIIaHHS 3aB/IaHHSA
KOHCYJIbTaHTa 9
BUJIAB NPUKHSB
TexHonoTr1iuHUH Anronrok B.C., mpocdecop, K.T.H.
7. JlaTa Bumadi 3aBJIaHHS
Kanennapunii niax
Ne Ha3spa eramniB BUKOHAHHS Tepmin BUKOHAHHS .
. [Ipumitka
3/m JUTUIOMHOTO TTPOEKTY €TaIliB IPOCKTY
1. | Po3po0Oka cxeM CUCTeMH Ta ii CJICMEHTIB 15 TpaBus 2019 p.
2. | Po3po0Oka rpadiuyHOi YaCTHHH MTPOCKTY 2 geppHs 2019 p.
3. | IlpoBeneHHs po3paxyHKiB CUCTEMH 5 yepBus 2019 p.
4. | BUKOHAaHHS TEXHOJIOTTYHOTO PO3JILT
posLy 6 uepBHs 2019 p.
MIPOCKTY
5. | OdopMieHHs MOSCHIOBAJIBLHOI 3alIMCKU 7 yepBHs 2019 p.
6. | [IpencraBieHHs TUILIOMHOTO MPOEKTY HA
peae A0 : p y 8 uepsus 2019 p.
NepeBipKy KEPIBHUKOBI MIPOCKTY
7. | Ilepenada martepiajiiB IpOEKTY Ha
NepeBipKy BUSABJICHHS 301r1B/CX0KOCTI 9 weprHs 2019 p.
tekctiB Unicheck
8. | IlpencraBiieHHs IPOEKTY HA PELEH31I0 10 gyepBHs 2019 p.
9. | lIpencraBieHHs MPOEKTY Ha 3aTBEPIKEHHS 12 2019
3aBilyrouoMy Kadeapu HepBHA p-
10. | [lepenaua enexTpoOHHOI Bepcii poe 0
Cpe/latia CIICKTPOHHOL BEpCIl HPOCKTY 1 13 yepBHs 2019 p.
616110TeKN
11. | Ilpencrasine o€ 0
PEACTABIICHHA TPOCKTY 1 18 yepBHs 2019 p.
eK3aMeHalliiHo1 KoMicii

CryneHnr I'. M. CokonoB
(miamc) (imiuianu, npizsuiie)

KepiBHUK MpoekTy C. O. Hevaii
(miammc) (imimianm, npizBuie)

Crynent: CokonoB ['eopriit MakcumoBwuu rp. [11-51

* KoHcynpTaHTOM He MOKe OyTH 3a3HA4€HO KePiBHHUKA JTUINIOMHOTO MIPOEKTY (POOOTH)



3axnan: «KuiBcekuii monitexuiunuii [actutym» im. Irops Cikopchkoro
Kepisauk: Heuait Cepriit OnekciiioBud

AmnoTartis

JlaHuii TUIIJIOMHUM TIPOEKT MICTUTH 77 apkyiiB, 30 utrocTpartii, 3 Tabmmii, 29
NepeIiKiB MOCUJIaHb.

Mera: CTBOPUTH KOMIIAKTHY YCTAHOBKY IO BHUTOTOBJICHHIO HUTI JJs 31-
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PO3paxyHKU, CTBOPEH1 KPECICHUKH 3a 31-MOICNIAMH, PO3IJISIHYTI P13HI MaTepialiu JJis

BUPOOHHUIITBA Ta iX XapaKTEPUCTUKH, CTBOPEHO MPE3CHTAIIITHY MOJIEIb.
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Annotation

Buildings a thesis project contains 77 sheets, 30 number of illustrations, 3 tables,

29 lists of links.

Purpose: to provide a compact installation for the production of filament for 3D

printer with the aim to reduce the cost of the material to create the flexibility of the

material characteristics and improve the ecological status of the environment.

Based on the results, a working model is created, with which the correctness of

calculations will be checked. And in the case of performance, used for its intended

purpose.

To solve the thesis were acquainted with the literature on this topic, created a 3D-

model, carried out the necessary calculations for the correct work, created drawings

for 3D-models, considered various materials for production and their characteristics,

created a presentation model.
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IHEPEJIIK YMOBHMUX ITO3HAYEHb

PLA — monutakTu.

ABS — akpunoHiTpui OyTai€eH CTUPOI.
Nylon — HefinoH.

PET — nomietunentepadranar.

HIPS (T1C) — momicTupo.

PC — momnikapOoHar.

PA — nmomamin.

PBT — nonibyrinenTepadranar.

Elastan — rayukuii mIacTUK MOyTipUTaH.
I1E — nomieTuneH.

1T — mominpomisieH.

[IBX — momBIHUIXJIOPHU/I.

[TH/] — momieTuieHny HU3bKOTO THUCKY.
[1B/] — nosieTuneHy BUCOKOTO THCKY.

IITP — moka3zaHHsl TEKY4OCT1 PO3ILJIaBY.

FDM - monenroBaHHS METOIOM HaIJIaBJICHHS.
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OCHOBHI TEPMIHHA
Exctpygep — e mpHCTpidf, sKHM 3a JOIMOMOTOI0 IIHEKa MPOIABIIOE

pO3IUIaBIeHUI MaTepiai abo rycTy nmacty uepes popmyrouunit OTBip moTpiOHOI hopMu.

MikaHIT — 1€ 130JIALIAHUN, IITYYHUH MaTepiaj, BUTOTOBJICHUN MIIIXOM

CKJICIOBAHHS JIMCTIB CIJIIOJH, TIIINTAJIEM, KOIIAJIOM, 0aKEIITOM, IIETaKOM.

[Tommep — wmarepian, SKUW CKIATAIOTHCS 3 MOHOMEPHHX JIAHOK, BOHH
3'€lHaHUX Y JOBTI1 MaKpOMOJICKYJW 3aBISKH KOOPAWHAMWHUMHU a00 XIMIYHUMHU

3B'I3KaAMH.

TenmoemuicTh — 1€ (i3UYHA BEIWMYMHA, KA O3HAYA€ KUIBbKICTh TETUIOTH, SKa
MO>K€ MOTJIMHYTUCh a00 BUAUIMTHUCH MPU OXOJIOJKEHHI YW HArpiBaHHI HA OJMHMIIIO

TEeMIIepaTypH KellbBiHa.

[[Taex — e poboya aeTanb eKCTpyAepa, sSKa 3a JIOIMOMOI'OK CBO€I TBUHTOBOT

dbopmu nepeMilrye MaTepiaia B30BXK BIaCHOI OCi.

[penep — ue npuctpid, skuili Mae odOepraroul 3y0’st I PO3ApPIOHEHHS

Marepially y MUIKY CTPYXKKY.
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BCTYII
Tema nmanoro muruiomy Oyna oOpaHa depe3 JeKijbKa aKTyalbHUX MPOOJIeM

CHOTOJICHHS.

[lepma mpobnema — 1e miobanbHa MpobiemMa JIIOACTBA — 3aHAATO BeEJHMKa
KIJBKICTB CMITTS HaBKOJIO Hac. Hi /IS KOoro He € HOBMHKOIO, 1[0 CMITTS CTa€ 3aHaJITO
Oarato, He JHIIE Ha 3eMJi, aje W y MOpsAX, OKeaHaxX Ta HaBiTh y KOCMOCi. Xo04
po6JIeMOI0 MepepoOKH TUTACTUKY M 3aMAIOThCSA JIESKI JepKaBH, aje [bOro 30BCIM
He BucTayae. Oco6MBO rocTpa 115 nmpodiieMa y kpainax 2 ta 3 cBity. S BBaxaro, 1110,
Juist Toro, mo6 s mpobiieMa Oyna BHpillieHA, MOTPIOHO MOYMHATH 3 ceoe.
QinbTpyBaTU CMITTS, 3JaBaTU MOro Ha NMEpepoOKy, Ta 3a MOKIUBOCTI CAMOCTIHHO
HNOBTOPHO BUKOPHCTOBYBATH.

Hpyra npobiema — ne npodiema, mo3B’s3aHa 3 BIACHUKAMU 3I-IIPUHTEPIB.
CporoiHi kKoxxeH Moxe npuaoatu gomamHiii FDM npunTtep. Ase y BCIX 3’SIBUTHCS
Taka mpo0Osiema, ik HeoOX1HICTh y MpuAOaHHI MaTepiany sl poOoTH. Sk 1ie yacTo
TpaIuUISIETbCS, BAPOOHUKU MPOJIAI0Th BUTPATHI MAaTeplajv 3a MIJBHUILEHOIO IIHOIO.
[HOM1 He Halikpatoi akocTi. JJo Toro x, Tyxe 0araTo mMaTepiaily e Ha MIATPUMKH,
UM TPOCTO HA HEBJATi MOJEINI, KMl MOXHA BHKOPHCTOBYBATH IOBTOPHO. Moro
NOTPIOHO JIMIIE IEPEPOOUTH.

Tox mocTae nuTaHHs, e OpaTu AKICHUN MaTepiai 3a JOCTYIMHOO I[IHO0?

Jlo Toro x, 1HOJII XapaKTepUCTUKU MaTeplaay MOXKYTh MaTH OCOOJIMBI SIKOCTI
gy Koyip. BiamoBimp oaHa —  BHTOTOBJIATH caMmocTiiHOo. CaMe 3a TaKuMHU

aprymMeHTaMu OyJi0 BUPIIIEHO 00paTH aHy TEMY.

A N7 T
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1 MPOEKTHO-KOHCTPYKTOPCBKHM PO3JI1J1
1.1 BaactuBocrTi

XapakTepuCTUKH EKCTPyIepa:

- Marepian: PLA, ABS, Nylon, PET, PET-G, HIPS, PC, PA, PBT;

- Po6oua temniepatypa cormia — 300°C;

- [TotyxHicts — 350 Br;

- ["aGaputHi po3mipu — 995x220x460 mMm;

- Maca — 5 k1

- Hiametp Huti — 1.75;

- Tounicts niamerpy — 0.0086 mwm;

- Hiametp 606N — 197 MMm;

- 006’em baky — 1650 cM KyO14YHHX;

- [IBuakicTs mpoTshkku HUTI — 180-700 cm/XB;

- [IpomyckHa MOKJIUBICTb — | KT 32 TOAUHY.

Ariris1. 00.000 M3
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1.2 Orasa anagoris
[lepen TUM sIK CTBOpIOBATH BIACHHUM €KCTpynep, OyJlo MPOBENEHO MOIIYK

aHAJIOTIYHUX KOHCTPYKIINA. Bei po3riisiHyTI Mo/l Majiu CTaHIapTHY KOHCTPYKIIIIO
eKCTpyzepa, 1o 1 Jajo OCTATOYHE CJIOBO y BHOOpPI KOHCTPYKINi. Takox neski 3
PO3MIITHYTUX MoJieJieit Oy 3 J0TaTKOBUMU BY3JIaMH KOHTPOJTIO Ta HAMOTYBaJIbHUM

MEXaHI3MOM.

1.2.1 llpukaan 1

Onna 3 poOiT HaBeneHa Ha puc. 1.2.1. B nmauiif koHCTpyKIii Mu Gauyumo
eKCTPYep, KU 3HAXOIUTHCS 32 HAMOTYBAJIbHIM MEXaHi3MOM, B SIKOMY BOYIOBaHUI
Oynkep. Takox B I[iif KOHCTPYKIii MPUCYTHE BOJSHE OXOJIOJKCHHS Ta KOHTPOJIb

TOBIIMHH uuTi. Takox pOSTaHIOBaHI/Iﬁ MeXaHi3M BUTATYBAaHH, MEXaHI3M

MOCTYIOBOTO YKJIaJaHHS HUTI Ta HAMOTYBaJIbHUN MeXxaHi3M. Marepiai B3stuii 3 [1].

Pucynox 1.2.1 - Exctpynep 3 eneMeHTaMy KOHTPOJTIO JIJIsl BUTOTOBJICHHS HUTI

Ariris1. 00.000 M3

Lucy WERGTTaT: Lloouuce ) Jlgng
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1.2.2 Tlpuxaan 2

PoGoTy iHImIOro aBTopa MoXHa pPO3MIIHYTH Ha puc. 1.2.2. B 11iif KOHCTPYKITIi
MU 0auyuMO TOW camuil npuHIMN. HasBHUN MeTaneBUi eKCTpyAep, SKUM MPOJIaBIIIOE
PO3IUIaBJICHUH TUTACTUK, BAHHOYKY JIJISI OXOJIOJDKEHHS HUWTI, 3a SKUM, Ha BEJIUKIN

BIJICTaHI, CTOITh BUTATAIOYMN MexaHI3M. B jgaHOMy mpukiaai KOHCTPYKIlS € He

3aBEpIICHOI0, aJle NPHHIWI poOOTH 3po3yminmic. Marepian B3stuid 3 [2].

Pucynok 1.2.2 - 300pakeHHs ekcTpyaepa 3 kanany «Making Stuff»

1.2.3 Ilpuxaan 3

Ha TperboMy mpukiiagi MU MaEMO KOHCTPYKIIIIO JTYXKE CXO0XKY 3 MEPIIOlo, ale
TPOIIKH JISNT0 KOMITAKTHIIIE. SIK Ha Miii TTOTJIsA, KOHCTPYKIIiS € Ty>Ke rapHoro. B Hilt
MPUCYTHI BCl €JIEMEHTH SKI HEOOXIJHI JIJIi BUTOTOBJICHHS BIJIHOCHO SIKICHOTO

npoaykra. Ha puc. 1.2.3 3006paxxeHHO MeXaHi3M eKCTPYIyBaHHS, TOOTO €KCTPYIep.

Jlucm
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Pucynox 1.2.3 - Corio Ta po3irpiBaloyuii €JI€MEeHT Y 3aXUCTHOMY KOXKyXi

Cmigom 3a HuM (puc. 1.2.4) posTamioBaHa BaHHOYKA JUIS IIBUIAKOTO

OXOJIO/UKEHHS HUTI.

Pucynok 1.2.4 - BanHouKa 3 IUPKYJIIOIOYOI0 B Hil BOI

Onpa3y micist BAHHOYKHM CTOITh KOHTpOIOr0Unil ipuiaj (puc. 1.2.5), 3aBasku

AKOMY MOXJIMBO POOUTH BUMIPIOBAHHA y pE€aIbHOMY Yacl.

Jlucm
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Pucynox 1.2.5 - [Ipwman qyist BAMIpIOBaHHS TOBIIUHA HUTI

Jlam 3a KOHCTPYKIII€IO PO3TAIIOBAHWN NPUCTPIA HATATY, 3aBASKUA SKOMY

MOJKJIMBO 3MiHIOBATH TOBINWHY HUTI (puc. 1.2.6).

Pucynok 1.2.6 - Ponuk 1151 HaTATyBaHHS

I ma ocranok. HomoryBanmphuit Mexanizm (puc. 1.2.7). 3aBasku wii

KOHCTPYKIIii BECh BUTOTOBJICHHUI MaTepiall 00epekHO HAMOTYIOThCS Ha 00OUHY.

Ar ris1. 00.000 13
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Pucynok 1.2.7 - 300paxeHHS KaTyIIKU 3 HATPSIMIISTIOYUM MEXaH13MOM.

Martepian B3stuii 3 [3].
1.2.4 Tlpukaan 4

OaHuM 3 HaWKpalmux MPHUKIAIIB CaMOPOOHOrO EKCTPYAEPY € EKCTpyAep
Jlimana. Lle oauH 3 HallKpalKMX €KCTPYyAEpiB, TOMY 110 BiH MAaKCUMAJIbHO MPOCTHUH,
Ta camMe B HbOTO 3’SIBUJIOCS 0arato mociaioBHUKIB. B CBOIM KOHCTpYKIIi BIH HE Ma€e
3aifBUX MOMEHTIB, K OyJO B NONEPEeNHiX NpPHKIagax. Moro HeBeIHKi po3MipH
J03BOJISIIOTh  ©0€3 3alBUX MpoOJieM TpaHCHOPTyBaTH, 30epiraTd Ta JIETKO
BCTAaHOBJIIOBAaTH MeEXaHI3M Ha poOouomy ctoii. Ha mmardopmi po3TanioBaHo:
HEBEJIMKUN EKCTpyAep 3 KOMIIAKTHMM, aj€ MICTKUM OYHKEpPOM; OXOJIOIKYIOUHil
KyJep; JaTYMK HAsIBHOCTI HUTI JUIsl OMIOBIIIEHHS IPU PO3PUBI HUTI; BUTATAIOYUI OJIOK
3 pOJIMKaMHU Ta JBUTYHOM; Ta ME€XaH13M HAMOTKH HUTI. BCst KOHCTPYKIIisi 3HAXOAUTHCS
B OJHIH JIiHIT poOOTH, TOOTO HAMOTYBAa4 3HAXOJAUTHCS HABIPOTH coruia. Lle o3Hauae,

110 HUTh HE Ma€ 3alBUX AUISHOK, J€ ii 1e(opMyIOTh.

Ar ris1. 00.000 13

e 200K Loonuce L /lang
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Ha puc. 1.2.8. 300paxxeno exctpynep JliMana. €aunmii MiHyc, AKUH Ty
NPUCYTHIN, IIe Te, M0 HEMae KOHTPOJII0 TOBHIMHHA. B 1gaHoMy mpukiaai BOHA

HEPEBIPSETLCSA B pyUHOMY pekuMi. MaTepian B3stuii 3 [4].

-

Pucynok 1.2.8 - Exctpyaep Jlimana. Ha miii matgopmi 1oope 6auna 606uHa,

BUTATAIOYUH €JIEMEHT, MyJIbT KEPYBAHHSA, KYJIEp, Ta EKCTPYIEP

1.2.5 llpuxaan 5

Cepen caMopoOOK 1€ € BIJHOCHO OaraTo IHIIMX MPUKJIAAIB, aje yci BOHHU
Maike OJHAKOBI 3a NPUHLUUIIOM poOOTH. TOX B OCTaHHBOMY MPHUKIAIl XOUY
PO3MOBICTU MpPO HpUJIaJ, SKUM po3paxoBaHO AJi MacoBoro mnpojaxy. Lls mozxens
HasusaeTbes «Filament Makers» Bix kommnanii «3devoy.

[{s xommaHis Mae Taki X LUIl. BoHM OOpIOTHCS 3a YUCTOTY TPHUPOAU Ta
€KOHOMII0 HalMX Tpolieid. B Mara3zuHi HasiBHI 3 mpuiIaau: MWpeaep, CymnIbHUK, Ta
eKcTpy/ep. IX mpuaz U1 BUTOTOBJICHHS HUTI Mae KOMIIAKTHHI po3Mip. Horo myxe
3py4YHO TPaHCHOPTYBAaTU. MOXKJIMBICTh BUKOPUCTAHHS Mailke BCIOJU, TOMY IO BiH
Mae 3aKpUTUH Kopiryc. Mae uyioBuii Au3aitH Ta rapHi xapakrepuctuku. Ha puc. 1.2.9.

300pak€HO 3arajibHUK, pOOOYHA BUTIISII.

Jlucm
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Pucynox 1.2.9 - Exctpynep Bin kommnanii «3devoy

Ha puc. 1.2.10 300paxeHo Jie, Ta 110 po3TalioBaHo.

Puc. 1.2.10 - 300paxkeHHs po3TallyBaHHs BY3JIiB
I3 3006paxkenns 10 MoxHa 3p0OUTH BUCHOBOK, III0 KOHCTPYKIIiSI TAKOXK Ma€
CTaHJapTHY KOHDIrypalito. €1uHe 1110, BOHA Mae 0TI KOMITakTHY dopmy. I1ia

HomepoM 1 6aunmo naHenb kepyBanHs (puc. 1.2.11) Ha skiii 300pakeHo

Jlucm
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1H(pOpMaILli0 PO — HAABHICTH Matepiany, LLIBuaKicTs 0OepTaHHS IIHEKY,
TeMIeparypa podouoi €eMKOCTI, MaTepial, IKHil 3HaXOAUTbCA y OyHKEP1, CTaTyC

eKCTpyJepy Ta TOBIIUHA HUTI.

HOPPER STATUS CURRENT TEMPERATU

EXTRUDER RPM

~ SET MATERIAL PRESET /
©

_ EXTRUDER STATUS CURRENT FILAMENT DIAMETER
(

Pucynok 1.2.1 - [1anens kepyBaHHS

ITin HOMepoM 2 3HaXOJIUThCS 3aBaHTaXyBaJbHUI OyHKep. 3 — 1€ eKcTpyuep,
KU 3axoBaHuid y kopmyci. [lim 4 HOMepoM 3HaXOASTHCS JABa BEHTHIIATOPA, SIKI
OXOJIOJIKYIOTh HUTKY. [1i1 HOMepoM 5 3HaXOIUTHCS ONTONApa, sIKa Mips€ TOBLIUHY
HUTI 3 TOUHICTIO 43 MKM. Ta MexaH13M, SIKUl BUTATY€E HUTh. 6 — 1€ MaHIIYJISATOP, SKUN

BUKOHY€ MPABWJIbHE HAKJIAJJaHHA HUTKH Ha HAMOTYIOUY MallluHy 7. MaTepian B3sTUi

3 [5].

OTxe, 3 POTMISIHYTUX MPHUKIANiB Oyno B3sATO Bce HEOOXimHE, M0 MOoTpedye
MIPOLIEC BUTOTOBJICHHS HUTH JUIsl 3-TIPUHTEPY. A caMe: eKCTPYAep, OXO0JI0KyBay HUTI,
KOHTPOJIb TOBIIMHHU, MEXaHI3M PO3TATHEHHsI, €JIEMEHT HAaMOTYBAaHHSA Ta IMaHENb

KEPYBaHHS.

Jlucm
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1.3 Orasx HarpiBauis
Jlnst ekcTpyaepy HeoOXiJHEe Ha COIUIl BCTAHOBUTH HarpiBad. Ha puHKY
NPUCYTHS BEJIWKA KUIBKICTh PI3HOMAHITHUX HArpiBadiB 3 PIi3HUMH IPUHIUIIAMHU

po0OTH Ta XapaKTEPUCTUKAMMU.

1.3.1 MikaHiToBHii KiJiblleBUid HATpiBa4 MeTaJIeBUii

XOMYTOBI eJIeKTpOHarpiBayi Ha MiKaHITOB1M OCHOB1 CTBOPIOIOTHCS 3 METaJIEBOI
CTPIYKH BHCOKOTO OTOpPY, fKa B CBOIO Yepry HaMOTaHa Ha OCHOBY. B nanomy Tumi
KUTBLIEBUX HArpiBaviB 130JIs11i8 MPEACTABISE CIIOIOMIACTOBY IJIACTUHY (MIKAHIT) 3
HU3BKUM TEIJIO0OMIHOM.

HarpiB pi3Hux getaneil y NpOMHCIOBUX MalllMHAX 3/IMCHIOETHCS HATPIBHUMU
eJIeMEeHTaMu KiJIblIeBOi (hOpMHU, HEPIJIKO Ha arapaTtax 3 00OpoOKHU MIIaCTMACH, a CaAME!
Ha TEPMOIIJIACTABTOMATaX Ta EKCTPYAepax.

TexHi4HI MapaMeTpy KIJIbLUEBUX MIKaHITOBUX HarpiBayisb:

- MiHiMaJIbHUM JTlaMeTp (BHYTPILIHIN), MM — 25

- MaxkcuManbsHu giameTp (BHYTpimHii), MM — 380
- ToBmuHa CTIHKK HarpiBada, MM — 3-4

- MinimanpHa mupuna, Mm — 20

- MaxkcumanbHa mupuna, MM — 300

- [ToTyxHicth (max), Br/em2 — 400

- Temmnepatypa narpiBy, °C — 350

- Hanpyra — 12, 24, 48, 110, 220/230, 400

[6]

Jlucm
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1.3.2 KinbueBi HarpiBayi 3 kepaMiuHOI0 i30J151i€10

KinbrieBum HarpiBadyem 3 130JIAII€I0 3 KEPAMIKH SIBISIOTH COO0I0 KepaMidyHUN
HarpiBayd CTpPIYKOBOi (GOPMHU 31 CTSKKOIO Ha 30BHIIIHHOMY OOIll JUCTOBOI cTaji. Lls
CTSIKKA BHCTYIIAE JJI 3aXHUCT, TAKOXK JO3BOJISIE BCTAHOBIIIOBATH KPIMTAJIBHI €JIEMEHTH
Ta €JIEMEHTH ITiIKJIFOUEHHS 10 MEPEXi.

i HarpiBa4i BUKOPHUCTOBYIOTHCS Ha TUBAPHUX 1 TIpec-GopMax, FpaHyIssTOpax,
excTpyaepax [7].

TexHIuH1 TapaMeTpH KiJIbIIEBUX KepaMiuHUX TeHiB:

- MinimManpHHHA giameTp (BHYTpIiIIHIN), MM — 16

- Makcumanbauil niametp (BHyTpimHii), mm — 1000
- ToBmmHa cTiHKM HarpiBada, MM — 20

- MinimanpHa mupuna, Mm — 30

- MakcumanbHa mupuHa, MM — 500

- [ToTyxHicTh (max), Br/cm2 — 9

- Temneparypa narpiy, °C — 500

- Hanpyra — 12, 24, 48, 110, 220/230, 400

1.3.3 ConJioBi HarpiBaui XxoMmyToBi

OpauH 3 TOMyJISIPHUX THUITIB XOMYTOBHUX HarpiBajJbHUX €JIEMEHTIB, 11€ HarpiBau
COTUIOBUM, SIKUI XapaKTepU3YEThCA IMIJBUIICHOIO TMOTYXHICTIO Ta MaJuMU
po3Mipamu. J[o TOro », COIJIOBI HarpiBadi MOBHICTIO TE€PMETHYHI, OTKE BOHU
MPAIO0Th TIPU BUIAJKOBOMY TOTPAIUISIHHI Ha KOPITYC €JIEMEHTa PO3ILIaBICHOTO
Marepiaiy, 110 YTBOPIETHCS MPU pOOOTI EKCTPYACPIB UM MaAITMHAX JJIsI BIJJTUBAHHS.

XoMyTOBI HarpiBadi cOIjioBoi (OpPMH 3aCTOCOBYIOTBCA B  PI3HOMY
MPOMHKCIIOBOMY YCTaTKyBaHHI TOMi, KOJM HEOOXiJHO 3a0e3MEeUnuTH IIBUIKE

HarpiBaHHs MOBEPXOHb J€ OOMEXKEHHsS 3a po3MipoM HarpiBaya. Jlo HUX Hajexarb

Or Mi51. 00.000 M3 ”
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PI3HI COIUIa eKCTPyaepiB, Uu OOJMagHAHHS JUJIs BiUMBY B MeTaineBi ¢popmu, B TIIA

(TepMorIacTaBTOMAaTax), Ha HaIIBIPOBIIHUKOBOMY BHUPOOHUIITBI, MEAMYHOTO Ta

Xap40BOTIo O6J'IaIIHaHH}I .

Takoxx y BumaAKy 3 MIKaHITOBUMH HarpiBayamMi, HarpiBajJbHI €JIEMEHTH

COTUIOBO1 (hopMH JJIsI 13011111 BUKOPHUCTOBYIOTH JIMCTH MIKaHITOBOT'O Tarniepy, TUIbKU

HAMOTYBaHHS HAarpiBHOTO JPOTY B pa3i COIUIOBMX HarpiBayiB y JABIYl Oiiblla, 3a

PaxyHOK IIbOTO 1 JOCSTAETHCS 1X BUCOKA MOTYKHICTh.

3axXUCHUI KOPITYC JJIsl COTUIOBUX HarpiBadiB CTBOPIOETHCS 3 HEPHKABIIOYOI CTall

gy satyHl. COIJIOBI HarpiBayi 3 JaTyHHI MalOTh MEHIILY TUTOMY MOTY>KHICTb, PO TE

MOJKYTh HarpiBaTUCh HaBiTh J10 Temiieparyp B 500°C. [8]

TexHi4HI MapaMeTpH COIIOBUX HArpiBayiB:

CormioBHii HarpiBay 3 HEpP>KaB1OYO1 CTal

Temneparypa poboua — 350°C
Hanpyra —12-400 B

[Turoma notyxHicTs — 7 Br/cm2
TosmuHa HarpiBaua — 4-5 MM
Baytpimniit giametp — 35-380 MM
Bucota — 20-300 MM

JlaTyHHMIA COTIIIOBBIN HarpiBay

Temneparypa poboua — 500°C
Hampyra — 12-400 B

[Turoma motyxHicTh — 5 B1/cMm2
ToBuuHa HarpiBaua — 2,5-3 Mm
Buytpimniit giametp — 25-100 mm
Bucota — 20-90 Mmm

A ris1. 00.000 3
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1.3.4 AnomiHieBi kinbueBi HarpiBayi JuTi

BBaxkaeTbcs, 110 OJHMMM 3 HaWOUIbII BUTIIHUX HarpiBayiB SBJISIE JIUTI
HarpiBaul 3 ajqoMiHio. Lle 3aBAsSKu BUCOKMM SKOCTSIM HAIHHOCTI 1 MIITHOCTI B TIapi 3
HU3BKOIO IIHO0. Uepes 1110, BOHU Y4acTO 3aCTOCOBYIOTHCSI B HArPiBaHHI €KCTPY/IEPIB.
ITepeBaroro JaHOTO TUITY HAarpiBaviB € KOPIYC 3 ITICHOTO BUCOKOSIKICHOTO CILJIaBY
anmoMiHito. JIerko BCTaHOBIIOBATH, a TaKOX (IKCyBaTH Ha elleMaHTaxX OO0JiaJHaHHS
3aBJSIKHM MOYKJIMBOCTI BUTOTOBJICHHIO HEOOX1IHUX OTBOPIB HA HarpiBayi. AJTFOMIHIEBI
HarpiBHI €JIEMEHTH CTIHKiI /10 HABKOJIMIIIHHOTO CEPEJOBHINA 1 XapaKTEPU3YIOThCS
JIOBCUM TEPMIHOM CITy>KOH.

KoHcTpykinii Ta pi3HOBUIM KUTBIIEBUX aTIOMIHIEBUX HArpiBayiB

ANIOMIHIEBUN HarpiBad BHPOOJIAIOTBCA METOAOM JIUTTS BHUCOKOSKICHUX
AIIOMIHIEBUX CIUIABIB y CHELIaJIbHO CTBOPEHY (POpMY MONMEPEIHBO 3aKJIAIEHUMH B
Hii TpyOkamu HarpiBy. [Ipum yomy 1st dopma CTBOPIOETHCS 1HIUBIIYAIbHO JIJIS
KOYKHOTO €JIEMEHTA, 1I€ I03BOJIsIE CTBOPUTH HarpiBaJIbH1 €JIEMEHTH HEOOX1AHUX (POPM.

AMIOMIHIEBI HarpiBaul TakOXX MICTATh CHUCTEMY OXOJOKeHHS. BoHa Moxe
OyTH TOBITPSHOI Yepe3 HasBHICTH peOp Ha Kopmyci abo X PIAMHHOIO Ha OCHOBI

CHUCTEMH OXOJIO/PKYIOUMX KaHAJIB 3 MacjioM abo Boj1o10. [9]

An ris1. 00.000 13
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1.4 TTin0ip nIBUryHA eKcTpyaepa
JIBUTYH — I TPUCTPIH, SKUN NMEPETBOPIOE OJUH THUI E€HEPrii B MEXaHIYHY

poboty. TepMid nBuryH OyB MO3MYCHHUI HA TTOYATKy 19 CTOMITTSA B HIMELBKIA MOBI.
[TepeBaxkHO IM Ha3MBAIOTH ABUTYH BHYTPIIIHBOTO 3rOPSHHS a00 €JIeKTPUYHI JBUTYH.

[Xx mominAoTh Ha TeEpBUHHI Ta BTOpPUHHI. K IIEpBUHHHM BiJHOCHTHCS
Oe3mocepelHbO MEPETBOPIOBAY IMPHPOIHUX PECYpCH y MeXaHiuyHy poOoTy, a 10
BTOPUHHUX — TIEPETBOPIOBaYl €Heprii, siki Oynu BUpoOIeH a00 HAKOTTUYEH] 1HIIUMU

mxepenamu.[10]

B numnioMHOMY IPOEKTI BAKOPUCTAHO €IEKTPOJBUTYH. Tak SIK BiH € HAHOUIbII
MiAXoAsMM BapiaHToM. OCHOBHI BUMOTH, sIKI HEOOX1/HI, 11€: BEJIMKUI MOMEHT Ha
MaJuX 00epTax, 3pYy4HICTh KepyBaHHSM OOEpTiB, OE3IIyMHICTH y POOOTI Ta MaJi

rabapuru.

EnekTpuuHuii JBUTYH — 1€  MalllMHA, B SKIM €JeKTpuYHa eHepris
MIEPETBOPIOETHCSI B MEXAHIUHY.
Knacudikariis HAaMmomumpeHImmux eIeKTPOIBUTyHIB:
- JIBUryHUM OCTIMHOTO CTpYyMY

- JIBUryHUM 3MIHHOTO CTpYMY

1.4.1 JIBUTYH NOCTIHHHOTO CTPyMY

JIBUTYH TOCTIfHOTO CTpyMy — 1€ JBHTYH, THEpEeMUKaHHAM (a3 y sSKOMy
3MIMCHIOETHCS HANPSIMy B CEpEeAUHI JBUTYHA. 3aB/ISIKM YOMY BIH MOXKE >KUBUTHCS
MOCTITHUM CTPYMOM, X04a TaK CaMo 1 3MIHHHUM.

[{s rpyna IBUTyHIB NOJUISETHCA HA JIBa CIOCOOM MepeMHUKaHHs (a3, a TAKOX
Has’BHOCTI 3BOPOTHOTO 3B'SI3KY:

- KonekropHi ABUTYHU;

. BeHnTuiibHI 1BUTYHU.

Jlucm
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[liTkoBuUIi By30J1 3a0€31euy€e CHHXPOHHE E€JIEKTPUYHE MePEMUKAHHS JaHIIIOT1B
B 00€pTOBOI YaCTWHHU ABUTYHA 1 € HaWMEHII HaAIWHUM Ta BIJHOCHO CKJIAJHUM B
00CIIyrOBYBaHHI €JIEMEHTOM.

BentunbHi 1BUTYHH a0o0, SK iX HA3WBAIOTh, OE3KOJIEKTOPHI JBUTYHH — II€
CJICKTPOJBUTYHH B SKOMY (a3ud IMEePEeMHUKAIOTHCA TPU JIOTIOMO3i CHEIialbHOTO
CJIEKTPOHHOTO OJIOKYy, HOr0 Ha3WBaIOTh IHBEPTOP, KOHCTPYKINSI MOXE MICTUTH
3BOPOTHIN 3B'SI30K TPH BUKOPUCTaHHI MAaTYMKIB TIOJOXKEHHS poTOpa, y pasi
BiJICYTHOCTi 3BOPOTHOTO 3B'S13KY, Oy/1e BUKOPHCTOBYBATHCH SIK aHAJIOT aCHHXPOHHOTO

JIBUT'YHA.

1.4.2 IBUT'YH 3MiHHOTO CTPYMY

JIBUTYH 3MIHHOTO CTPyMy — L€ €JEKTPUYHUN JBUTYH, JXUBJIEHHS SIKOTO
31MCHIOETBCS 33 JOMOMOIOK 3MIHHOIO CTPyMYy. 3@ HIPHHLMIOM pOOOTH BOHU
MOAUIAIOTECS HAa CHUHXPOHHI Ta aCMHXPOHHI JNBUTyHM. BigMiHHICTH moJiAirae B ix
MPUHIMIOBIN poOOTI. Y CHHXPOHHOMY JIBUTYHI, TIEpIlla TapMOHIKa MarHiTOPYIIHHOT
CUJIM Ha CTaTopl pPyXaeTbcsl 31 IMIBUAKICTIO OOEpTaHHS pPOTOpa, TOOTO POTOP
00epTaeThCs 3 TIEIO K MIBUIKICTIO, 1110 ¥ 00epTaHHs MarHiTHOTO mnoJisi. B Toit vac, sk
Yy ACMHXPOHHHUX — 3aBXK/JM HasBHA PI3HULIS MK HIBUIKICTIO 00€pTaHHS MarHiTHOTO
OJIsl pOTOpa JI0 MIBUJKOCTI 00EpTaHHS B CTATOP1, TOOTO IMOJIE 00€PTAETHCS MIBUIIIIE
HIXK POTOP.

[cHYyIOTh Taki CHHXPOHHI €NEKTPOABUTYHH, JI€ HAasBHE NIHUCKPETHE KYTOBE
nepeMilieHHsl poTtopa — KpoKoBI ABUTYHH. LI JgBUTyHHM 3amaroTh GiKcoBaHe
MOJIOKEHHS POTOpPA 3aBMISKH I0a4l )KUBJICHHS Ha BIAMOBIIHI IbOMY KYTY OOMOTKH.
[lepexinq OO0 HACTYMHOTO TIOJIOKEHHSI CTBOPIOETHCS UUIAXOM 3HATTSA HAMPYTH
YKUBIICHHS 3 OJHUX OOMOTOK Ta Iepejiadi Horo JI0 1HIIHX.

ACHHXPOHHI €JIEKTPOABUTYHU HAWOLIBII MOIIUPEH] HA ChOTOJIHIIIHINA JIEHb.

Bonu noauisroThes 3a KUTBKICTIO (as:

Ar ris1. 00.000 13 28
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- onHodazHi,
- nBodasHi,
- TpudasHi;

- OarartodasHi;

1.4.3 [lepeBaru Ta HeA0JiKH PO3MOBCIOIKEHUX €JIEKTPOABUIYHIB.

KonexTopHuil eneKTpoABUTYH OCTIHHOTO CTPYyMY
IlepeBaru:
- IPOCTOTA YIPABIIHHS Ta IPUCTPOIO;
- JIETKO PETYIIOETHCS 4acTOTa 00EPTIB;
- XOpOIIIl MyCKOB1 BIACTUBOCTI,

- KOMITaKTHIIIIE€ 1HIITMX JIBUTYHIB;

- MO>KJIMBICTh BUKOPUCTAHHS 1X SIK ABUTYH 200 SIK TEHEpaTop.

- IIBUJIKOX1JTHICTh Ta BIJICYTHICTH 3aJI€XKHOCTI B1JI 4aCTOTH MEPEXKI.

- KOMITAKTHICTb.

- MOXJIMBICTh TUIABHOTO PETYJIIOBaHHS OOEPTIB y Malke BChOMY

Jiara3oHi — BIJ HYJSI Ta IO HOMIHQJIBHOTO 3HAYCHHS 3a JIONMOMOTOK 3MIHH

HaIpyTry )KUBJICHHS.

Henonikn:

- Bucoka BapTicTh y BUTOTOBIICHHI;

- JUISL TOTO KUBUTU EJIEKTPOABUTYH BIiJ Mepexi 31 3MIHHUM
CTPyMOM,  HEOOXiJHE BUKOPUCTAHHS BUIPSMHUX MPUCTPOIB;
- HEOOX1HICTh 00CITYrOBYBaHHS KOJIEKTOPHOTO BY3JIa;
. IpY 3MiHI HABaHTAXKEHHSI HECTAOUTbHICTh 0OOPOTIB,;
- HasiBHICTBH KOJIEKTOPHOTO BY3J1a.
[11][12]
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BeHTwibHU 1BUTYH
IlepeBaru:

- [upoxuit Aiana3oH 4acToTH 00epTaHHS;

- be3koHTakTHICTE a00 BIACYTHICTh KOJIGKTOPY, IO BHUMAarae
4acToro 00CIyroByBaHHS;

- Benuka 31aTHICTS IEpeBaHTaKyBaHHS 32 MOMEHTOM,;

- Bucoki enepreruyni nokaznuku, To6to KKJI Buiie Hix 90 %;

Henomiku:

- Bucoka BapTicTe JBUTYHA, Yepe3 T€ IO, BUKOPUCTOBYETHCS
JIOpOT1 HEOJMMOBI MarHiTH B KOHCTPYKIIiT pOTOPA;
- BigHOCHO ckiafHa CTPYKTypa JBUTYHA Ta HOTO YIPABIIHHS.

[13]

CUHXPOHHHUI TBUTYH
IlepeBaru:

- MEHIIa YyTJIMBICTh JO KOJIMBaHb Yy Hampy3l, TaK fK iX
MaKCUMaJbHUI MOMEHT € MPOIOPIIIHHUM HaIpy3l y nepuiii mipi;

- Bucoka cTabuibHICTS YaCTOTH OOEpTaHHS HA IBUTYH1 HE3AJIEKHO
BiJI TOTO, SIKE MEXaHIYHE HABAHTAXKCHHS MMPUCYTHE Ha BaJly.

Henonikn:

- CKJIaJIHICTh KOHCTPYKIIIT;

- BaxkicTh 3MiHM 4YacTOTHM OOEpTaHHS, PEryJIOBaHHS SKOTO
MOYJIMBO TIJIBKH IUIIXOM 3MIHU YaCTOTH HAMPYTH Ha >KUBJICHHI.

[14]

ACHHXpOHHHU IBUTYH
[lepeBaru:

- MPOCTOTA BUTOTOBJICHHS,

- BiJTHOCHA JICTIIEBU3HA Y BUPOOHUIITBI;

. BHCOKA HAJIIAHICTh MPHU EKCILTyaTallii;

- HEBEJIMKI eKCIUTyaTalliiiHi BTPaTH;

- MOXJIMBICTh ~MIAKIIOUCHHS JO Mepexi 0e3  J10JaTKOBHUX
EePETBOPIOBAYIB.
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Henomiku:

- Manuii myCKOBUI MOMEHT;

- Bucoxnii myckoBuii CTpyMm;

- BiacyTHICT MOXIJIMBOCTI pEryJIFOBaHHS IIBUAKOCTI 00€pTiB
JIBUTYHA TIPH MIIKJIIOYEHH1 0€3 10JaTKOBUX MPUCTPOIB 0 MEPEXKI;

- Benuka xBampaTHdHa 3aJ€XKHICTh €JIEKTPOMArHITHOTO MOMEHTY
BiJl HAPYT'H MEPEXK1 KUBJICHHS,

- Hwuzpkuii KKJ/I.

[15]
1.4.4 BUCHOBOK.

To, B3SBILIK IO YBaru THUIHM JIBUTYHIB SIKI 1CHYIOTb, Ta PO3IJISIHYBIIH iX BCl
nepeBaru Ta HeAOJIKH, OyJ0 BUPILIEHO 110, BUTIAHUM Oyne oOpaTu KOJIEKTOPHUM
JIBUTYH.

[Ipuuunu yepes siki Oy0 0OpaHO came MOro HACTYMHI: €KOHOMIYHO BUTITHO,
IIUPOKUI CHEKTp BUOOpPY, MPOCTOTa KEPYBAHHS, Majll rabapUTH, KUBJICHHs Oyje

3MIIICHEHO MOCTIMHUM CTpyMoM 12 BobT.

Jlucm
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Hwxue npuBenena tadbmuist (tadu. 1.4.1) enexrpoasuryHiB kommnaHii «KYSAN

ELECTRONICS» Ta kataior (puc. 1.4.1). [16]

Taomung 1.4.1

KYSAN Manufaciurer Val No Load At Maximum Efficiency
SKU Cross Reference Operating | Mominal | Speed | Cument | Speed | Cument Torque Qutput Pricing in US$

Number Number Range VDC RFM A RFM A mi-m | g-cm w 1+ 10+ | 100+
1111144 | RS-3655H-DBOS0 3.0-9.0 7.2 12000 400 | 360 3.24
1111108 | RS-36558H-12115 6.0-12 12 9500 0.13 5309 0.58 50 400 | 3.80 3.24
1112050 | RS-3855H-2265 6.0-12.0 12 10000 | 0.23 8180 | 0.76 6.95 70 5.79 499 | 449 | 4.04
15853 | RS-385SH-2270 6.0-24.0 20 16400 | 0.18 14010 | 1.06 9.56 98 14 499 | 449 | 4.04
1112048 | RS-3855A-2073 9.0-24.0 20 17200 | 0.2 14420 | 1.04 9.49 96.7 | 14.3 499 | 449 | 404
1112048 | RS-385SA-12160 120240 | 24 8500 | 0.08 6700 | 03 5723 | 561 | 393 499 | 449 | 4.04
1112055 | RS-5455H-2485 12.0-24.0 24 9700 0.35 8000 1.24 250 2042 | 57 550 | 4.95 4.46
1112053 | RS-5455A-2670 6.0-24.0 12 6000 0.35 4800 1.15 192 95 4.7 550 | 4.95 4.46
1112320 | RK-370CA-81050 12.0-30 24 3200 0.01 3210 0.047 1.9 19 0.64 266 | 2.39 215
1112068 | RK-370CC-22170 3.0-12.0 5] 6200 0.1 5200 0.38 25 1.33 1.84 266 | 2.39 2.15
1112309 | FF-180PH-2852 1.0-3.0 2.4 8300 0.18 8300 0.88 18 1.76 1.27 3.66 | 3.29 2.98
1112308 | FF-180SH-2657 1.0-3.0 2.4 7700 013 400 0.7 15 147 0.98 285 | 257 23
1112108 | FF-1805H-4026 1.0-1.5 1.2 8300 0.3 £900 1.6 15 147 1.06 285 | 257 23
1112047 | RS-380SA-26100 6.0-12.0 12 12600 | 0.25 10670 | 1.34 9517 9.33 10.42 499 | 449 4.04
1112316 | HC-313MG-002 3.0-5.0 36 12800 | 0.94 10900 | 5.08 1089 | 095 | 1248 499 | 449 | 404
1112049 | RS-3805H-4045 3.0-9.0 7.2 16200 | 05 14080 | 3.29 111 108 | 16 499 | 449 | 404
1112102 | RS-3805H-12300 12.0-30 24 8000 | 0.07 6540 | 0.31 63.9 627 | 420 499 | 449 | 4.04
AS-550PC-7527 6.0-14.4 12 18200 | 1.5 16130 | 897 47.8 488 | BO.7 570 | 513 | 462
RS-550VC-7527 6.0-14.4 14.4 19800 1.3 17620 | 10.5 B4.7 B60 119 570 | 513 4.62
117072 | RS-G50PF-13514 6.0-15 12 15300 [ 14 13514 | 7.035 440 449 B0.6 570 | 513 4.62
RS-550PH-6534 6.0-15 12 16000 [ 1 14100 | 7.75 500 500 723 570 [ 513 4,62
RS-550PC-3550 9.0-30.0 12 4800 017 4240 1.3 256 261 11.4 570 [ 513 462
RS-550VC-3754 12.0-32 12 4100 0.2 3610 148 348 355 131 570 [ 513 462
RS-5505H-B530F 68.0-12.0 12 17600 15 15000 | 7.84 440 43.14 | B8 570 | 513 462
1112060 | RS-5505H-B035F 6.0-18.0 12 14200 [ 1.3 12500 | 649 450 4412 | 51.78 570 | 513 4,62
RS-5505H-6040F 6.0-12.0 12 13400 [ 14 11700 | &7 420 41.18 | 50.41 570 | 513 462
RS-5505H-6045F 12.0-18.0 12 11800 | 1 10000 | 5.04 420 41,18 | 44.03 570 | 613 | 482
1111075 | RS-5505H-7524 6150 12 20500 | 1.68 17100 | 74 222 21.7 | 398 570 | 513 | 482
FAS-5508H-24V 12.0-24 24 5450 | 0.238 4570 | 1.24 321 315 | 154 570 | 513 | 482
AS-540RH-7516 24-45 38 20200 | 29 16310 | 12.2 151 154 25.8 499 | 449 | 404
RS-540RH-5045-6V | 45-96 6 11600 [ 0.82 9660 4.08 14.4 147 14.6 499 | 448 4.04
1112310 | RS-5406H-5045-12 | 4.5-12.0 12 17500 [ 0.85 15080 | 5.83 1.8 324 501 499 | 4.48 4.04
1112052 | RS-5405A-4070 6.0-12 12 11000 [ 05 9360 2.87 235 23.04 | 22.58 499 | 4.49 4.04
1112054 | BS-5405A-30100 12.0-24.0 24 15000 [ 0.6 12700 | 2.8 320 NI | 4.7 499 | 449 4.04
RS-5405A-26135 12.0-24.0 12 5100 0.23 4270 084 150 14.71 | B.E2 499 | 449 4.04
1112087 | RS-5405A-16280 12.0-24.0 24 5100 0.1 4005 0.472 164.9 16.2 £.935 499 | 449 4.04
1112101 | RS-5405A-20240 12.0-24.0 24 BOED 0.18 5000 066 186 18.24 | 054 499 | 449 4.04
1111050 | RS-77558H-7013 68.0-12.0 12 15600 | 22 12930 | 11.28 716 70.2 95.13 10.70 | 9.83 B.67
RS-7755H-5028 12.0-240 | 12 7180 1.2 5800 | 491 ] B56 | 39.9 10.70 | 963 | 867
1112066 | RS-7755H-3070 12.0-36.0 | 24 GBS0 | 0.4 4860 | 1.56 512 502 | 256 10.70 | 963 | 867
RS-7755H-2885 120360 | 24 4700 0.35 3860 1.26 491 48.1 19.42 10.70 | 963 | BE7
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Pucynok 1.4.1 - Karasnor

L{i 1BUryHU € HaNPO3MOBCIOKEHIIITUMU 1 JISTKOJOCTYITHUMH Yepe3 Te, 10 iX

BUKOPUCTOBYIOTh Y OOYTOBIH, Oy lIBEJIbHIM, IrpallIKoOBii Ta 1HIIKX cepax. 3BICHO,

BUITYCKAIOTh 1X HE TUIBKH ISl KOMIAaHisA, aje i 6arato 1HIIMX. XapaKTepUCTUKH Bij

ObOI0 CHUJIBHO HE 3MIHIOIOTBCS.

B nanomy npoekri, Oyae BukopuctoByBaTuch 1BUryH RS-550VC-7527. Yepes

HOTO JIETKO JOCTYITHICTh, HOTO XapaKTePUCTUKY Ta IPOCTOTY KEPyBaHHS.
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OTxe, s PO3IJSIHYB AKi ABUTYHH ICHYIOTH y MPOJAAXy, iX XapaKTEePUCTUKH,
croci0 KepyBaHHs, LIHY, pO3MipH Ta TepMiH aii. | Buxoasuu 3 mpeacTaBieHol 3a1a4i

OyJo BupiieHo, 1o ABUryH RS-550VC-7527 miaxoauTs 3a psaoM napaMeTpiB.

1.5. Orasig marepianis
B mipoMy po3ini omucaHo sSiKi MaTepialid BUKOPUCTOBYIOThCA B 3/1-Tieyarti, ix

OIIMC, XapaKTCPUCTUKHU Ta MiCI_[e 34CTOCYBAaHHA.

1.5.1 ABSECO

[le BIAHOCHO >KOPCTKHUI MaTepiai, 3 BIACTUBOI HOMY MAaTOBOIO CTPYKTYPOIO
Ha TOTOBMX BHpoOax. HuTka BHUTOTOBIEHa Ha OCHOBI HH3BKOMOJIEKYISIPHOTO
CUPOBHMHHM, Y€pe3 10 JaHWW Marepiaid BUTIAHO 3aCTOCOBYBATH JJISI BUTOTOBJICHHS
HEJOPOTHX KOPCTKUX BUPOOIB B IKMX HEBEIMKHUI CTPOK EKCILTyaTarlii, Ta 10 SKUX He
Ipe'sIBISIIOTHCA BUCOKI BUMOTH, SIK HAMIPUKJIaA /10 BUpoOiB 13 3suuaitHoro AbBC. Bin
HIIXOMUTh Uil JAPYKY MalleHbkuxX BuUpoOiB (10 10 cMm) s JeKOpaTUBHOTO
3acrocyBaHH4. Ilig yac npyky y BIIKpUTOMY MpUHTEpl MpUCyTHI nedopmarii 3a
YMOBH IIBUKOTO OXOJIOJKCHHS Mojeni. [17]
MEXAHIYHI XAPAKTEPUCTUKMU:
[TapameTpu 3HaueHHS:
- Temneparypa excrnyaraiiii, °C — -20 — +80
- [ineHiCTE, T/cM3 — 1,06
- BigHocHe mo0BKeHHS pu po3puBi, %o — 2
- Minnicth Ha po3Tar, MIla — 40
- Monyne npyx)HOCTI ipu po3TsaryBanHi, MIlIa — 2300
- Moy npyxHocti pu Burusi, MIla — 2200
- Minnicts npu Buruni, Mlla — 50-60
- VY napua B's3kicTs HenpoHnukHa 1o [lapmu (23°C), xx/m2 — 165

- Bononornunenns, % 24r/23°C, % — 1
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1.5.2 ABS

[Tonimep, SIKMM OTPUMYIOTh IIPHU MOJIMEpU3allii CTUPOITY 1 aKPUJIIOHITPHITY B
HasBHOCTI moniOyramieHy. [Ipomopuii MoxyTh 3MiHIOBaTHCh Bin 15 mo 35%
akpuioHiTpuiny, Bim 5 mo 30% Oyramieny Tta Bim 40 no 60% crtupony. bymyum
MOJTIMEPOM CTHUPOJTy a00 TMOJICTUPOJI, OyTagieHy a00 KaydyK 1 aKpHUJIOHITPHIY abo
SAN-macTuku BiH 310paB B co01 OLIBIIICT TIEpEBar MUX MOJIiMepiB. Y qaHii cymirri
AKPUJIOHITPHUJI JIa€ TTIOBEPXHEBY TBEPICTD 1 CTIMKICTh JO KOPO3iH, BIIMIHHY yJIapHY
B'SI3KICTh 1 MIITHICTh 3a0e3reuye OyTagieH, a CTUPOJI IPUAAE MaTepially >KOPCTKICTb.
Otxe, ABS, sx maTepian npu ekcruryaraiii, GakTHYHO 0€3 HETOMIKIB: BIH MEXaHIYHO
MIIHUAN , CTIHKUI IO pO3YMHIB JIYT1B, TEPMOCTIMKUHN, CIIUPTIB, KUCIIOT, MPOTE JIETKO
MOXe OyTH 00pOOJeHHUM, IK MEXaHIYHO, TaK 1 XIMIYHO (0OpoOKa mapamu aieToHy),
70 TOTO K BiH JIETKO CKJICIOETHCS alleTOHOM, YTBOPIOIOYH IPH LbOMY, (PaKTHYHO,
MOHOJIITHY CTPYKTYpy. [18]

I[TEPEBATA:

- MILHUN, yIapOCTINKUN MTOIIMED;

- BOJIOJIIE XOPOIIOI0 TUIACTUYHICTIO, BUTPUMYIOTH OaraTopasoBi
nedopmailii Ha BUTHH;

- PO3YMHSIETHCS B AIlETOHI Ta €TUJIAIETATI, 1€ JT03BOJISIE POOUTH
00poOKy TOBEPXHI MOJIEN1, Ta 30LIBIINTHA MIXK aIre3110 M1k MpOoIIapKaMHu;

- CTIMKHUHU 710 1M JIYT1B, KUCJIOT;

- BUTPUBAIUN N0 [ii TeMmrepaTyp, 3 I[MHUPOKUM Jlalla30HOM
eKcIUTyaTalliiHoi TemMnepatypu y rotoBii npoaykuii (Big -40°C no +85°C);

- n00pe ImaIaeTbcsl MeXaHIuHIi 00poOIi;

- BOJIOJI€ JIOBTOBIYHICTIO;

. HE Ma€ TOKCUYHOI Jii IPH eKCIUTyaTallii TOTOBUX BUPOOIB;

. HE M1J1a€ThCs BIUIMBY BOJIOTY (HAAPYKOBAaHU BUPIO);
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MEXAHIYHI XAPAKTEPUCTUKMU:
[TapameTpu 3HaueHHS:
- Temmneparypa excruryararii, °C — -20 - 80
- [inpHICTE, T/cM3 — 1,05
- BignocHe nopoxkeHHs npu po3pusi, %o — 30%
- Minnicts Ha po3tar, MIla — 40
- Moy npyxHocTi ipu Buruti, MIla — 2500
- Monaynb npyxHocTi po3tsarauenns, MIla — 2600
- VY napHa B's3KicTh, kKJ[K/M2 — 196
- Minnicts npu Burudi, Mlla — 55-70
- Bogomormuaenns, % 24r/23°C, % — 1%

1.5.3 ABS+

[le HOBMII ToOJIMEpHUN Martepiai, sSKuid OyB cHellalbHO CTBOPEHUM s
sKicHoro 3a-apyKy. Moro MonmgpikoBana QopMmyna J03BOJSE BHKOPUCTOBYBATH
IJIACTUK JJIs IPYKY PI3HUX BHPOOIB MpHU TEMIEpaTypax 3HAYHO HUKYE, HIK B
3BuvaitHoro ABS, 30Bcim 3a0yBIiu npo mpoOaemMu siKi BUHUKAIOTh MPU MPUIUIaHH]

10 cToiy, Ta nedopmaiiii BupoOy mpu nevari. [19]

I[TEPEBATA:

- JloOpe mpUKIeIeThCs 10 MIaTGOpPMHU MPUHTEPA, HA BIAMIHY BiJ
3BuvaitHoro ABS;

- 1CTOTHE 3MEHIIIEHHS Ie(popMalliif;

- BUCOKA a/Ire3is MIX IIapaMH yCyBa€ Mpo0sieMy pO3COJICHHS;

- PO3YMHHMI B alleTOH1 Ta €TUJIAIIeTATI;

- 100pe 00pOOTIOETHCS MEXaHIYHUM CIIOCOOO0M;

Jlucm
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- BiH CTiikmii g0 gmid  Temmeparyp. llupoxum mianmazon
eKCIUTyaTallifHUX TeMnepaTtyp rotoBux BupoOiB (Big -40°C no +80°C);

- Ma€ BUCOKY JIOBTOBIYHICTIO;

- HE T1/Ta€ThCS BIUTMBY BOJIOTOCTI,

- HE TOKCUYHUI NP eKCIUTyaTallii TOTOBUX BUPOOiB.

MEXAHIYHI XAPAKTEPUCTUKU:

[Tapametpu 3HaYCHHS:
- Temmnepatypa excrutyararii, °C — -20-80
- [inpHICTE, T/cM3 — 1,05
- BigrocHe mogoBkeHHs pu po3puBi, %o — 35%
- Minnicts Ha po3tar, MIla 40
- Moayns npyxHocTi nipu Buruti, MIla — 2800
- Moy npyxHocTi po3taraenss, MIla — 2700
- VY napua B's3kicts 1o [lapmi (23°C), k/Ix/m2 — 208
- Minnicts npu Buruni, Mlla — 70-80
- Bogonornuaenns, % 24r/23°C, % — 1%

1.5.4 MloaieTunentepedranar

(KoIIET, coPET, PETG) Ilonimep — miactMac oAep>KyBaHUH 3a JIOMTOMOI'OI0
nonaBaHHs 10 ckiany Oazooro nomimepy IIET rigpokcumeTminy HUKIOTE€KCaHy.
COPET — saBnse coboto amopdHMit MaTepian 3 TISHIIEBOIO IIaJKOI0 MOBEPXHEIO, 110
BIJIPI3HSIETHCS Y€ BHCOKOIO MPO30PICTIO Ta PIBHOMIPHUM CBITJIOPO3CIIOBaHHSM,
BIJICYTHICTIO Y CKJIaJ[l IUTACTUKY LIKIIJTMBUX KOMIIOHEHTIB, BOTHECTIHKICTIO, BUCOKOIO
YAApOMIIIHICTIO, CTIHKICTIO JI0 XIMIYHUX pPEYOBHH. Moro TakoX Ha3UBAIOThH

CIUISIIIKOBUI) qcpe3 TC 110, BIH BHUKOPUCTOBYETLCA IIPpHU BHUT'OTOBJICHI IUISIIOK JJIsA
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ra30BaHMX HAIIOIB Ta BOJU. ?)aCTOCYBaHH}I A1 3,H-Heani MOACHIOETHLCA ITPOCTOTOIO TA

3pyuHicTiO poboTtu 3 HuM. [20]

IIEPEBAT'A:

Bomonie BHCOKOIO yIapHOIO B'SI3KICTIO;

CTIMKHUW 10 BOAM 1 BOJAHUX PO3YMHIB COJIeH, POCIMHHHUX 1

TBAPUHHUX JKUPIB, PO3BEICHUX KUCIIOT 1 JIYT1B,;

TeMIepaTypa TpuBaioi ekcruryaraii: -40 + 70°C;

B XO0JIOJTHOMY CTaH1 3TMHAETHCS 0€3 MOOUTIHHS B MICISIX BUTHHY;
nepeBaXKHO aMop(HUI Ta HE 3IaTHUI KpUCTali3yBaTUCS;

HE BUSBIISIE TOKCUYHUN BIUIKB;

BOJIOJIIE  PIBHOMIPDHUM  CBITJIOPO3CIIOBAaHHSIM Ta  BHCOKOIO

MPO30PICTIO.

BHCOKa PO3MIpHA CTaOUIbHICTH;

MEXAHIYHI XAPAKTEPUCTHUKMU:

[TapameTrpu 3HaueHHS:

Temmnepatypa excrutyarariii, °C — -20 — +70
[inpHICTE, T/CM3 — 1,25

BinrocHe mogoBkeHHs pu po3puBi, %o — 24%
Minnicts Ha po3TsaryBanHs, MIla — 50
Moayns npyxHocTi nipu Buruni, MIla — 1980
Moy npyxHocTi po3taraenss, MIla — 1920
Teepaicts no Poksemny, HR — 104

MinnicTts npu Buruxi, Mlla — 76

Bononornunenns, % 24r/23°C, % — 3%
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1.5.5 PLA

Leit muracTuk mpeacTaBisie 3 cooe 610pO3KIATHUN TEPMOTUIACTHUHU TToTiedip,
OTPMMYBaHUI HA OCHOBI MOJIOYHHMX KHCJOT — MPOAYKTIB MEpepoOKH KpOXMalio,
KYKYpYA3H, LETI0I031, IyKpoBoro ouepety. [lpu HarpiBaHHi, 3 IBISETHCS CONOIKUN
3amax Kpoxmalio.

PLA — 11e TUTacTHK, SKUH € HalKpaIiuM 3 MaTepialliB JJisg TOYaTKy poOoTH 3 311-
npuHTepoM. Maiike NOBHA BIJICYTHICTh YCAQJKH B IBOTO TOJIMEpa CIpHUsE
NpaBWIBHOMY JPYKY MOJENE, M0 TOro >k 3a0e3leuye MaKCUMaJbHY PO3JLIBHY
3MATHICTh TiJ Yac JAPYKYy, 1€ JO03BOJSE CTBOPIOBATHM MOJIENIl 3 OUIBIIMMU
T€OMETPUYHUMU TPYyAHOIIAMH, HiK Tipu 3actocyBanHl ABS. Ilig wac npyky PLA-
IJJACTUKOM Oa)kaHO 3aCTOCOBYBATH BEHTWJIATOPU [UJIsl OUIBII IIBUAKICHOTO
3aTBEpJIIHHS BHpPOOIB Ta JOCSATHEHHS Ouibmioi sikocTi nedari. [lpum rapHomy
OXOJIO/IPKEHH] BIH JTO3BOJIE JPYKYBAaTH HA BEJIUKHUX IIBUJIKOCTSIX, 3 MEHILIOIO BUCOTOIO
mapy Ta roctpimmmMmu Kyrtamu. llompu mi mepeBaru siKi MO€AHAHHI 3 MaJlOKO
nedopmaitiero, PLA - 3a3Bu4ail 00MparoTh A MIKUIBHUX Ta JOMAIIHIX MPUHTEPIB.
[21]

I[TEPEBATA:

- CTaOUIbHICTH PO3MIpIB;
- HE TOKCUYHICTB;
- IPOCTOTA IPYKY Ta TMOBHA BIACYTHICTh PO3COJIEHHS MIXK IIapaMH,

XopoIna ajaresis 10 miaThopm;

- PO3IpyKOBaHUI BUPIO HE MOTPEOyE J0AATKOBOI 0OpOOKH;
- J03BOJISIE  IPYKyBaTH BHpPOOW ©€3 eIeMEHTIB MIATPUMOK 3

BEJIMKUMU KyTaMu Haxwiy (1o 60°).

MEXAHIYHI XAPAKTEPUCTUKMU:

[TapameTpu 3HaueHHS:
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Temnepatypa excrutyarariii, °C —-10 +50

[inpHICTE, T/cM3 — 1,24

Minnicts Ha po3tar, MIla — 51

Temmnepatypa excrutyarariii, °C —-10 +50

Monaynb npyxHocTi po3rsaraenns, MIla — 2300

BinnocHe nmopoBskeHHs npu po3pusi, %o — 30

Minnicts npu Buruti, MIla — 80

Monaynb npyxHocTi ipu BuruHi, MIla — 1440

VY napra B's3kicts 1o [lapmi (23°C), x/x/m2 — 102

Bononornunenns, % 24r/23°C, % — 0,7

1.5.6 Elastan

Marepian 3 BUCOKOIO €JIaCTHUYHICTIO, KUM A00pe MIAXOAUTh IJi 37-TievaTi

elacTUYHUX BUPOOIB. Lleil Marepiam MoOKHA 3aCTOCOBYBATH B 0ararbOX arpeCUBHUX

cepenoBuiax. Elastan BuTpumye mmpokuii iarna3oH TeMiepaTyp eKcruryaTarlii Bij -

40+ 120 °C. Teepaictb y Elastan Moxe 3MiHIOBaTUCH B IIMPOKOMY Jiara3oHi. Elastan

- 1€ TUIACTHUK, SIKUW 4yJI0BO 3aCTOCOBYBATH /I 37-TieUati JeTajiel MexaHi3MiB Ta

MaIIIUH, K1 MiIaI0ThCs AUHAMIYHUM HaBaHTaxeHHsM. [leTani, HaapykoBaHi Ha 31-

MPUHTEPI 3 €JacTaHy MOXYTh BHUKOPUCTOBYBATHUCS MPAKTUYHO y BCIX Tally3six

IPOMHUCIIOBOCTI, OCh HANPHKJIAA, 1€ MOXYTh OyTH SIK JIEKOpaTHBHI a00 3aXHCHI

IIOKPHUTTH, i30J'I$[T0pI/I, I[CTaJIi MAJIOINIOTY’>KHUX MalIWH, KpcaTHBHA CJIaCTHYHA

ymakoBKa 4Yd Tapa. Bucoka CTIHKICTh 10 3HOCIB IILOTO Marepiaily 03BOJISE

3aCTOCOBYBATH HOTO JIJIS IPYKY IMiI0MIOB a00 B3yTT. [22]

ITEPEBATA:

BHCOKa 3HOCOCTIHKICTB;

BHCOKA MIIHICTB 1 €JJaCTUYHICTB;
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BIIMIHHA CTIMKICTh 10 Macil, KUPIB 1 6araTbOM PO3UNHHUKIB,
BUCOKUH OIip YAapHUM HaBaHTAKCHHSM;

BUpIO MOXXe ImjiaBaTuca Oaratopa3oBuM jaedopmMariii  6e3

NOOLTIHHS Ta PO3COJICHHS MOJEIIL;

TeMIiepaTypa ekciutyaTanii Bupo06is: -40 + 120°C.

XOpoIIa CTINKICTh 10 aTMOC(EPHUX BILIMBIB;

MEXAHIYHI XAPAKTEPUCTHUKMU:

[TapameTpu 3HaueHHS

D70

D100

D160

Temmnepatypa excruryartarii, °C — -40 - +120
[inpHICTE, T/cM3 — 1,15

BignocHe nopoBskeHHs npu po3pusi, %o — 370
Minnicts Ha po3tar, MIla — 57
Boponornuaenns, % 24r/23°C, % — 1%

Minnicts npu Buruxi, MlIla — 78

Temnepatypa excrutyarartii, °C — -40 - +100
[inpHICTE, T/cM3 — 1,18

BinHocHe mogoBkeHHS pu po3pusi, %o — 436
MimnicTs Ha po3tar, MIla — 68
Bogonoraunenns, % 24r/23°C, % — 1,2

Minnicts npu Buruxi, MIla — 46

[inpHICTE, T/cM3 — 1,21

Mimsicts Ha po3tar, MIla — 55
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Temneparypa excrutyaraiii, °C — -40 - +80

- Minnicts npu Buruti, MIla — 46

- BianocHe nopoBskeHHs npu po3pusi, % — 680

- Bononornunenns, % 24r/23°C, % — 1,5

1.5.7 lloaikapooHaT

[le — miniitHui nomiedip ByrinpHO1 Kuciaotu H2CO3 a Ttakox, apoMaTUYHOTO

cnupty. BiH HanexxuTh 10 rpynu amMmopdHUX TEPMOIUIACTIB, CEPEll SIKUX 3arajbHOI0

30BHIIIHBOIO O3HAKOKO € BHCOKAa MpOo30picTh. lIpW JMTTI BHUCOKMM THUCKOM LEH

MmaTepian 3anuiiaerbesi amoppuuM. Moro kpuctamiuHa ¢asza mpucyTHS B Maliid

kimpkocTi. Jlnsg Toro mo6 kpuctamizyBatu 3BuyaiiHuii PC, #ioro HeoOxigHO

BUTPUMATH JOBTUI Yac, He MEHIIe § AHIB, TP BEJIMKIN TeMrepaTypi, He MeHIe 180

°C, a00 X y pigkoMy aretoHi. [23]

[IEPEBAT'A:

- BOJIOJIIE BHCOKOIO JKOPCTKICTIO Ta MIIHICTIO Yy TMO€IHAHHI 3

HAJ[3BUYAHO BHCOKOIO CTIMKICTIO 10 YIApHUX BIUIMBIB, TAKOX 3a HAsBHOCTI

MIJIBHUIICHUX, UM 3HIDKCHUX TeMIIepaTypax;

- BUTPUBAIMI 70 JIIi BOJHUX PO3UYMHIB Ha OCHOBI MiHEpaJbHUX a00

OpraHiYHUX KUCJIOT, CIIUPTIB, OCH3UHY, MACIT;

- BIIMIYCHUH 3 UyJJOBUMHU ONITUYHUMH BIACTUBOCTIMU

- MO’Ha BUKOPUCTOBYBATHU 3 XapYOBUMH NPOLYKTAMH;

- eKcIuTyaTarlisi mpu remneparypax Bix -10 go +120°C.

MEXAHIYHI XAPAKTEPUCTHUKMU:

[TapameTpu 3HaueHHS:

- Temneparypa ekcruryaraiii, °C —-10 - +120

- [inpHICTE, T/cM3 — 1,24
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- BignocHe momoBxkeHHs pu po3puBi, %o — 98

- Minnicts Ha po3TsaryBanus, Mlla — 52

- Moaynb npyxHocTi ipu BuruHi, MIla — 2500

- Moy npyxHocTi po3taraenss, MIla — 2000
- VY napna B's13kicThb, kJx/M2 — 89

- Minnicts npu Buruxi, MIla — 100

- Bogonoraunenns, % 241/23°C, % — 1

1.5.8 MoaieTnaenTepedranar

Bin Haii01pI1 moOmMpeHud MpeacTaBHUK y kiaci momiedipis. Lle mpomykr
MOJTIKOHJICH ALl E€TUJICHIVIKOMID Ta TepedTaneBoro kuciaortoro. lled momimep
3TaTHUI 3HAXOAUTUCH Y ABOX (ha30BUX CTaHAX, y aMOp(PHOMY ab0 KpUCTAIIYHOMY.
[lomietunenrepedranar - MOPO30OPUN IUIACTUK B aMOp(QHOMY CTaHl, TBEPAUU,
0e30apBHUI, Ta OUTMH, HEMPO30pU B KPUCTAIIYHOMY CTaHl. 3HOBY NEPEXOAUTH Y
IPO30pUI CTaH MPHU HarpiBaHH1 A0 TEMIEPaTypHu CKIyBaHHS, 1 3aJUIIAETHCS B IIbOMY
CTaH1 [IPH P13KOMY OXOJIO/KEHHI 1 IIBUAKOMY IIPOXO/I1 Uepe3 30Hy KpucTam3anii. s
IIbOTO IUIACTUKY XapaKTepHa BHCOKAa yJapHa B'SI3KICTh, MIIHICTh, XOPOIIi
JeNIEKTPUYHI BJIACTUBOCTI.

[Tpu nevari PET nuactmacoro croyaTky BUpOOM 3HAXOIATHCS B aMOP(PHOMY
CTaHl Ta MalOTh BUCOKY YyJapHY B'SI3KICTh, BOJIOAIIOTh BHCOKHM IOJOBKEHHSIM Ha
pO3pUB Ta BUTPUMYIOTH Temmeparypu no 70 rpagyciB. Lli BuUpoOM MOXIMBO
KPHUCTaJI3yBaTH, MICJS OO MPOLIECY BOHU MOXYTh BUTPUMYBATH TEMIIEPATYPH J10
200 rpaxaycis [24].

[TEPEBATA:

- BOJIOJII€ BHCOKOIO YAAPOCTIHKICTIO Ta MEXaHIYHOI MIIHICTIO,

CTIMKICTIO IO TEPTS a TAaKOX OaraTopa3oBUM AepOpMAallisiM MPU PO3TATYBAHHI

1 BUTHHI;
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- BOJIO/II€ BUCOKOIO CTIMKICTIO IO COJIEH, KUCTIOT, JIYTiB, napagiHis,
CIUPTIB, MIHEPATILHUX Mac], )KUPiB, OeH3UHY, edipy;

- XapaKTepU3YeThCS TapHOI0 IUIACTHYHICTIO B HArpiTomy Ta
XOJIOJTHOMY CTaHi;

- TeMIepaTypa ekcIuTyaraiii Bupo0iB Bif -60 1o +200°C.

MEXAHIYHI XAPAKTEPUCTUKU:
[Tapametpu 3HaUCHHS:
- Temmnepatypa excrutyarartii, °C —-20 - +200
- [inpHICTD, T/CM3 — 1,27
- BinrocHe mogoBkeHHs mpu po3pusi, %o — 50
- Moayns npyxHocTi po3tsaraenns, MIla — 3000
- Minnicts Ha po3tar, MIla — 70
- Minnicts npu Burudi, MIla — 70
- Moayns npyxHocTi nipu Buruti, MIla — 2700
- VY napna B's13kicTh, KJ[K/M2 —

- Bononornunenns, % 24r/23°C, % — 2

1.5.9 Nylon

[leii maTepial BIZHOCHTBCS 1O KOHCTPYKI[IMHHUX, TMOJIMEPHHX MaTepialiB.
Heitnon — npencrapiisie 3akpUCTali30BAHUM JKOPCTKUM MJIACTUK 3 BUCOKOIO MIIIHICTIO
Ha pO3pUB 1 CTIMKICTIO 0 3HOCY. [lpu 11bOMY, HEWJIOH, BIJIPI3HSIETHCS BHCOKOIO
TEMIIEPATYpPOI0 PO3M'SKIIEHHS a TAKOXK, €TACTUYHICTIO MPU HU3bKUX TeMIIepaTypax.
Ile, nns Hac, 103BOJSIE 3aCTOCOBYBATH MOr0 B YMOBAax 3 PU3bKHUMH, Ta BEIIMKUMU
TEMIEPATypPHUMU TepernagamHu.

Helinon mae BIJHOCHY CTIMKICTh JI0 BIUIMBIB PI3HMX XIMIYHO aKTHBHHUX

PCYOBHUH, HAIIPpUKJIIaA: KCTOHHU, cia0Ki KHCJIOTH, BYTJICBOAU, JIYI', CIIMPTHU, MACJIa Ta
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edipu. [erani, BUTOTOBJIEHI 3 HEHIOHY, CTIfiKI O KIHETHYHHUX Ta YIapHUX

HaBaHTa)XeHb[25].
I[TEPEBATA:

- Xopo1a BToMHa MIITHICTb

- Bucoka mexaHiuHa MiIlHICTb, JKOPCTKICTb, TBEPICTh 1 B'A3KICTh

- Xoportir BIaCTUBOCTI KOB3aHHS

- Bucoka mexaniuna nemryroda 31aTHICTh
- Xoporii 130111HH1 BTaCTUBOCTI

- Jly’ke BUCOKa CTIMKICTh A0 3HOLIYBaHHS

- JloOpe cKIereThCs

- Temneparypa ekcruyaraiii Bupo0iB Big -60 g0 +120°C;

- Xoporiira 00po0IOBaHICTh

MEXAHIYHI XAPAKTEPUCTHUKMU:

[TapameTrpu 3HaueHHS:
- Temnepatypa excrutyarartii, °C —-30 - +120
- [ineHiCTE, T/cM3 — 1,20
- BigHocHe mooBxkeHHs pu po3puBi, %o — 75
- MinnicTs Ha ipu po3TaryBanHi, MIla — 78
- Moayns npyxHocTi nipu Buruti, MIla — 2600
- Moayns npyxHocTi po3tsaraenns, MIla — 2700

- Minnicts npu Buruxi, MlIla — 70

1.5.10 ITonidyTisienTepedTaaaT

[le momimep, sTKUiA BITHOCITH 0 CKIAJHUX HACMYEeHUX moiiedipiB. Bin HaOyB

IITUPOKOTO PO3MOBCIOKEHHS Yy BUIVISIAI KOHCTpYKIiiHOTO TiacTuky. Cdepu Horo

BUKOPHUCTAHHS BKJIIOYAIOTh aBTOMOOLIbHY HPOMHCIOBICTh, MaIIMHOOYTyBaHHS,
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PaniOTEXHIKY, €IEKTPOTEXHIKY Ta €EKTPOHIKY, TOOYTOBY TEXHIKY, TOUHY MEXaHIKY,

Ta TOBApH IIUPOKOTO CIIOKUBAHHS [26].

I[TEPEBATA:

- HE BUIS€ HETIPUEMHUMN 3amax MpH Tevari;

- 32 PaxXyHOK BHCOKOI KPHCTaJI9HOCTI MOJIMEPY B HHOTO HH3bKa
ycaJKa;

- CTIMKUH 0 TEIIOBOTO CTapiHHS;

- CTIMKUH 10 TPUBATUX CTATUYHUX HABAHTA)KEHB;

- Ipy 3HAYHUX TEMIIEpaTypax MOXKE PO3UYHMHAETHCI B TaKUX
CcyMilIax siKk TeTpaxjopeTany 3 GeHOJIOM, Ta B AUXJIOPOEH301y 3 (EHOJIOM,

- rapHoO MIJAA€ThCSI MEXaHIUHIM 00poOITi;

- Mae€ MUPOKHH Jiana3oH eKCIuTyaTaidaux temmepatyp Bix -30°C

1o +120°C.

MEXAHIYHI XAPAKTEPUCTUKMU:
[TapameTrpu 3HaueHHS:
- [IinpHIiCTH, T/cM3 — 1,31
- BigHocHe mooBxkeHHs pu po3puBi, %o — 3
- MinnicTs Ha po3TsaryBanus, MIla — 65
- Moayns npyxHocTi nipu Buruti, MIla — 2500
- Moayns npyxHoCTi po3tsaraenns, MIla — 2550
- Minnicts npu BuruHi, MIla — 65

- Bononormuaenns, % 24r/23°C, % — 1

1.5.11 Moninpomninen

[leit mmacTuk sBisie COOOK OJHUM 3 Ha OUIBII PO3MOBCIOKCHUX B

BUPOOHHUIITBI MaTepialliB, BiH IIUPOKO BHKOPUCTOBYIOTHCS [Jii BUPOOHUIITBA
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Xap4yoBOi Tapu, AUTAYUX ITPAIOK, YHAaKOBKH, Tocyay, TpyO. Y 3a-meuaTi BiH

3aCTOCOBYETHCS

BIZIHOCHO HEJAaBHO 1 HE TakK akTuBHO. loro mepeBar y

HETOKCHUYHOCTi, 3HOCOCTIMKOCTI, BHUCOKIM yJapOCTIMKOCTI, a TaKOX CTIHKICTI 110

TEMIIEpPATypHUX MepenaiiB. Xoya, JIAaCTUK He MEPEHOCUTh TeMIIepaTypHu HIDKYE HIXK

5 rpamyciB, TaKOX BiH YYTIUBUN 10 yibTpadioneTy.

MEXAHIYHI XAPAKTEPUCTUKMU:

[TapameTpu 3HaueHHS:

[imeHICTE, T/cM3 — 0,9

Temmnepatypa excrutyarariii, °C — -5 - +130

MinnicTs Ha po3TsaryBanus, Mlla — 250

BignocHe noaosskenHs npu po3pusi, %o — 200

Moy npyxHOcTi po3taraeHss, MIla — 350

Moayns npyxHocTi nipu Buruti, MIla — 6700

VY napna B's13kicThb 3 HaapizoM, kJ[x/mM2 — 33-80

Bononoraunenns, % 24r/23°C, % — 1

Otxe, 3 PO3MJIAHYTUX BHUIIE MaTepialliB, MOKHA 3pOOUTH BHUCHOBOK, IO Ha

ChOTOJHI € BEJMKAa KUIbKICTh BaplaHTIB JJi1 MOBTOPHOI MEPEepOOKH IIACTHKY Yy

HEOOX1THY JIJIs HAC HUTh. AJIKe, MailKe BECh OTOUYIOUHMI HAC TJIACTHK MIIXOIUTh IS

nepepoOKu, Ta MOJAJIBIIOT0 HOTO, TOBTOPHOTO, BUKOPUCTAHHS.
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1.6 IlepepoOka noJiiMepiB, IX XapaKTePUCTHKH
3acToCcyBaHHS MOJIMEPHOTO BTOPUHHOTO MaTepiany J03BOJISIE MIAMPUEMCTBY

3MEHIIUTH a00 B3araji He BUTpayaTH KOIITH Ha YTHUJII3allll0 TaKOTO POy BiAXO/IIB.
3a BUKOPHUCTaHHS JIOMOMOTOI0 BTOPUHHOTO MaTepialy MiANPUEMCTBO MOXKeE
€KOHOMUTH Ha TEPBUHHIA CHUPOBHMHI A BUTOTOBIEHHS Mpoaykiii. Jlo mimrociB
BUKOPHUCTaHHS BTOPMHHUX MaTepiajliB MOJIMEPIB TaKOX BXOIUTH T€, 110 BTOPUHHI
TPaHyJIH JOCUTH IOBIO 30€piraroThCsl, HA HUX HE BIUIMBAIOTH 30BHIIIHI (haKTOPH, BOHU
XIMIYHO iHepTHI Ta riapodoOHi. Bei 111 hakTopu BIIMBAIOTH Ha COO1BAPTICTH TOTOBOT
IPOJYKIIii, a caMe Ha 11 3HIKEHHS Ta 30UTbIICHHS! PeHTa0eIbHOCT] MIAMPUEMCTBA.

Hyxe Oarato BUpPOOHHULTB BXE OL[IHWIM NEPEBar BUKOPUCTAHHSA BIIXO[1B
nommepis I1E, I1I1, IIBX, TIC, IIK ta ABC, a came:

- 1HOWBIAyaJbHI IJJACTUKHU 1 iX CyMIIl 3 IEBHUM CKJIAIOM MOXYTb
3aMIHUTH BHUXIJIHMM Martepiajl B CHIBBIJHOIICHHI OJWH J0 OJHOro. Tak
3BaHUM KOEQIIIEHT 3aMIIEHHS B I[bOMY BHUIIQJKY JOPIBHIOE OJUHHIIL, IO
03HayYae, 1110 BTOPMHHUI MaTepiall Ma€ Taki >k (PyHKI10HAJIbHI BJIACTHBOCTI,
SIK 1 BIAIOBIAHUIN BUX1IHUI;

- BTOPUHHI MaTepiayid 3aBASKA MEBHUM BJIACTHUBOCTSIM (HU3BKOI
IIIJTBHOCTI, JOBrOBIYHOCTI, T1ApO(OOHOCTI) MOXYTh 3aMIHUTH KaMiHb,
JIEpEeBUHY 1 OETOH MPHU TAaKUX 3aCTOCYBaHHAX, AK (opmyBaHHS TPOdiiB,
3BYKOI130JI0I0Y1 MaTepiaiu TOUIO.

3a ORI HU3bKUX 3HAUYCHb KOE(III€HTA 3aMIIlIEHHS, KUTbKICTh MepeBar TaKoX
3MEHIIYEThCS. Jy>Ke BaXKIIMBO BUKOPUCTOBYBATH SKICHO MEPEPOOICHH MIACTHK Ta
HE BHUKOPUCTOBYBATH CHUJIBHO 3a0pyJHEHHI IJACTUK ab0 NepepoOssTH HOro
XIMIYHUM METOJIOM a00 TipOoJTi30M (CHAIFOBAHHS ), 2 TOTIM BUKOPUCTOBYBaTH. HU3bKi

CHUCTEMHI BUTPATH 1 EKOJIOTTYHICTh BIJIXO/1B CTUMYJIIOIOTh PO3BUTOK I1i€i chepu [33].
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1.6.1 CTpyKTYpHA HEOAHOPIAHICTSH i JOMIIIKH Y BTOPMHHUX MaTepiaiax

B ounmieHoMy Ta po3cOpTOBaHOMY MaTepiaii TaKoX MOXYTb OyTH MPUCYTHI
3QJIMIIKOBI JIOMIIIIKK Ta MaTepiaa MoKe OYTH HEOJHOPITHUM 32 CBOEIO CTPYKTYPOIO.
B mporeci nepuroro eramy nepepoOKu moiiMepy BiAOyBalOTbCS Baromi 3MiHH, K1
BUKJIMKAE MEXaHIYHMM Ta XIMIYHUNA BIUIMB. TepMiuHa Ta (HPOTOOKHUCITIOBaHA
JAECTPYKIIisl IPU3BOJIATH A0 MOSBH aKTHUBHUX Tpym. Lli rpynu B mporieci HaCTyImHHUX
nepepoOOK MOXKYTh 3aIllyCTUTH peakilli okuciaeHHs. Haibinpmn 3MiHEM TIpH
eKCIUTyaTaIlii MOXKyTh BHECTH (POTOXIMIUHI ITporiecu. Takok MOKYTbh BUHUKATHU 3ITUTI
MOJIIMEPHI JIAHIFOTH BHACIIIJIOK peKOMO1HAIIT HU3bKOMOJEKYJIAPHUX (PParMeHTIB, SIKi
YTBOPIOIOTBCS B pe3yJibTaTl MpoOLEeCy peakuii AUCIPONOPLIOHYBaHHS 1
JernosiMepu3ailii mpu nepepoOlii mojaiMepy.

OxpiM pi3HULl B OyAOBiI, BTOPHHHI MaTepiaid MICTSATh JOMIIIKA B MIKPO-
KUIbKOCTSIX. SIK Tpukiag, e cTabuli3aTopud pi3HUX THUIMIB (T€pMO-, CBITIO-,
AHTUOKCUAHTH ), IKI BUKOPUCTOBYIOTH IIPH 1X MOYATKOBIN NepepoOi1li 1 3aCTOCYBaHHI.
SIx npuknaa — (GEeHOJIbHI OKCHJIAaHTU PearyroTh 3 MEPOKCHIAHTAaMHU Ta YTBOPIOIOTh
¢dapOoBaHi MPOAYKTH PEaKIIii.

Pesynbrar peakiiii mpoctopoBo yckiamHenux amiHiB (HAS) — me comi Ta
PEIITKU KaTalli3aTopiB mojiMepu3aiiii. [HoAl 11l TPOIYyKTH YTBOPIOIOTh HEPOZUYMHHUH
B MOJIIMEP1 OCajl, KU BITMBA€E HA B’ SI3KICTh MOJIIMEDPY.

KaranituyHi cucreMu, siKi BUKOPUCTOBYIOTh y mpoueci nomimepusanii ITH/I,
BIUTMBAIOTh HAa CTaH MOJIMEPY MpHU JAEHyKIii Ta Ha MOBEIIHKY MOJIMEPY TpH
nepepoOii.

Came TOMy, BTOPUHHI Martepiaiu, Kl MICTATHb CyMillll HaBiThb OJAHOTO BUIY
noyiiMepiB (abo OAHIET MapKu), aje BiJ PI3HUX BUPOOHUKIB MOXKYTh BUKJIMKATH
BEJIMKY KUIbKICTh HETaTUBHUX HACHIIKIB, HaBITh OUIbILE, HDK MOJIMEPH PI3HUX

BUpOOHUKIB. Takox Ha CTaOLIBHICTH BUXIAHOTO MaTepialy Ta HWOTO mpapamMeTpu
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MO>KYTh HETaTUBHO BIUIMBATH: aHTUIIPEHH, APYKAPChKi (apOu, 3aIMIIKu OAPBHUKIB,

IMOBCPXHCBO-dKTUBHHUX PCYOBHH, aI[FCBI/IBiB, 3aJIMIIKNM KOHTAKTYIOUYHUX CCPCIAOBHIILL

(ckupiB, Macen).

[, napemTi, 3a0pyJHEHHS 4YY>KOPITHUMHU I[OJIMEPAMH MOXE TOBHICTIO

MOTIPIIUTH BJIACTUBOCTI BTOPMHHOTO MaTepiady, TOMY IO OUIBIIICTH CyMilien

noiMepiB € HecyMicHUMHU. [Ipu 1pbOMy 3HAYHO TOTIPUIYIOTBCS MEXaHIYHI

BJIACTHBOCTI, @ TAKOX HOro mepepoOKa i JOBrOBIYHICTb.

Ocpb Aesiki IpUKIIAIN:

- nomimku [1E B msimkoBux coprax [IBX npu nepepo0Oiii 3HMKye
HOT0 TEPMOCTIHKICT,

- nomimku [IBX Buknukarots aectpykuito [IET mpu nepepooii 1
3MEHIIYIOTh TEPMOCTIHKICTh MOJ10JIe(iHIB,

- CyMIillll TOJIIMEPIB, IO MICTATH JAIOKCHJ TUTaHy, MTPUCKOPIOIOTH
nporec (HoTOXIMIYHOI JECTPYKIIIT MOJ1aMiliB,

- aMiJHa MacTUio (KOB3HI A00aBKM) BUKIKKae aectpykuito 1K y

BropuHHEX cymimax [TK/ABC [33].

1.6.2 Ilonepeanst 00podOka nmoJiimepin

[InacTuk, sikuii Bxke OyB nepepoOJeHUi 3a3BUYail HE MOXe OyTH MOBTOPHO

BUKOPUCTAHUHN B OJTHOMY BUTJISI/I1, BIH 3HOBY MIOBHHEH MPONTH 0OPOOKY.

JI1st miABUIIEHHS SIKOCTI BTOPUHHHUX MaTepiaiiB 3aCTOCOBYIOTh TaKl MPOLIECH:
- IIPOMHMBKA;
- CyllKa
- cemaparisi;
- COpPTYBaHHA

- MOJpiOHEHHS,
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- TpaHYJIOBAaHHA 3 BBEJACHHSM aHTHOKCHIAHTIB Ta MOJIU(DIKATOPiB
yaapHoi B A3KOCTI,
- BBEJICHHs CTab1113aTOPiB;
- BBEJICHHS MIHEPAJIbHUX HATTOBHIOBAYiB
- BBEJEHHS IIITMEHTIB.
Hapeneni Ha puc. 1.6.1 ta puc. 1.6.2 naHi Moka3yoTh, 10 TUI MAITUHU JJIs
MOBTOPHOI TEPEepOOKH Ta YMOBH TMEPEPOOKH ICTOTHO BIUIMBAIOTh HA KIHIIEBI

BJIACTHBOCTI BTOpUHHOr0 Matepiany (B qanomy Bunaaky ITH/T). [33]

IoJsieTnyien
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Pucynox 1.6.1 Pucynox 1.6.2

Ha npuknazai pe3yabTaTiB 3MIHU MOJYJISI PY>KHOCTI Ta BIJTHOCHOTO
MOJIOBKEHHSI BHJIHO, IO HA OJJHOITHEKOBOMY €KCTPYAEPl TEPMOJAEKCTPYKIIisI
po3ruiaBy Ounbina. Lle BigOynocs uepes 30UIbIIeHHS Yacy MepepoOKH.

Ha puc. 1.6.3 ta puc. 1.6.4 HaBeneHi 3HAYEHHS BIJHOCHOTO IOJOBXKEHHS 1
MIIIHOCTI Ha PO3PUB IS 3pa3KiB 3 PI3HUM BIJCOTKOBUM BMICTOM BTOPHHHOTO

MOJTIETUIICHY.
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Pucynok 1.6.3 Pucynok 1.6.4

Taka 3aJ1e’KHICTh XapakTepHa JIJIsi KOKHOTO BUA1Y BTOPUHHOT CHPOBUHU —
ITHJI 1 TIB/] (BuyBHMX IJIAIIOK, BIIXO/U IJI1BKU, TUBAPHI BIAX0IN). 3MIHUA
BJIACTUBOCTEH Ta BIUIMB CKJIa/iB BTOPUHHOI CHPOBUHU Ha BJIACTUBOCTI CyMilIeH
JIOBOJIUTH Taka kapTuHa. [lepepoOka BTopuHHOT MaTepiaity Ha ocHOBI [IB/] nmpu
HEJIOCTATHHOMY BMICTI CTA0LI13aTOPIB CIIPUUMHSIE 3IMBAHHIO, 3HIXKEHHS
MPOTYKTUBHOCTI, 3MIHU KOJIbOPY (MTOKOBTIHHS ), 3SMEHIIICHHS MEXaHIYHHUX
BiactuBocTtel. [locunarounch Ha (Tabn 1.6.1) qomaBanHs cTaOiIi3aTOPIB B ACAKIH
Mipi I03BOJISIE YHUKHYTH LIUX HEAOMKIB. [27]

Tabmmis 1.6.1

Mpeaen
MATP (230C / 2,16 kr), nocne 3KCTpyzmMK MpOYHOCTM
OTHOCUTENbHOE
npu
yOnuHeHue, %
" . - pPacTAMEHWH
nepeon ETOpONA NATOR
H/mm2
Bez noBTopHOW
0,6 0,41 0,38 14,8 250
crabunuzaunn
nobaeka 0,20
Yo 0,79 0,85 0,9 18,1 340
crabunwzatopa
Jucm
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IoaicTupo

[Tig niero BUCOKHMX TeMIiepaTyp BiiOyBaeTbCs ASCTPYKIIis momictupoy. OmnHak
IIPU HAsIBHOCTI KUCHIO TPOIIEC 1ICTOTHO mpuckoproeTbes. Ha puc. 1.6.9 300pakeHo
3MEHILIEHHS MOJEKYJIpHOI Mach TMicis HarpiBy MpH pPI3HUX TeMIlepaTypax B
CEpEIOBHII a30Ty 1 KHICHEBOMY CEPEIOBHIIII.

B azotHiit atmocdepi mosekynsipaa maca [1C € He3MiHHOIO, B TOM Yac sk npu
MO€THAHHI 3 KUCHEM BiA0OYBAETHCS PI3KE MaliHHS.

[IIBuake mnaaiHHS MOJEKYISPHOI Macu BIUIMBA€ HA 3MEHILIEHHS B'S3KOCTI
pO3IUIaBy MoJiiMepy, TOOTO, Ha 30UIBIICHHS MOKAa3HUKA TEKY4YOCTl PO3IUIaBY.
Buxonsui 3 300paxkenp Ha puc. 1.6.10 ta pumc. 1.6.11 MexaHiuHi mapameTpu
3MIHIOIOTBCSL €1a00. A iX MOCTIMHICTP MOXHA TOSICHUTH SIK 3HUKCHHS BEIMYUHU
3CYBHUX HANPY>KE€Hb, KOTP1 Mailke HE 3MIHIOIOTh YJIapHY B'S3KICTh a TAKOX BITHOCHE

TIOJIOB)KEHHSI 3aBlsiku Bucokomy ITTP. [27]
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Pucynox 1.6.11

HoaiBinIXs10pHA

Haii6inpmmit Hepomnik [IBX € #ioro oOMexeHHsI TEPMOCTIMKOCTI, 11¢ BUMarae
JI0JIaBaHHs TEPMOCTAOLTI3aTOPIB 7151 TOTO 1100, 3a1100IrTH TOTaIbHOI AeCTpyKIii. Tak
AK TpU HOro mnepepoOll BUTPAYAIOTHCS CTAaOLII3aTOpH, A0 TOrO K MiJ Yac
eKcIuTyatarlii BUpoOiB, BUXOIUTH 1110, TepMmocTiikicTe [IBX 3MeHiryerbest micis
KOKHOTO ITUKITY TIEPEPOOKH.

Tepwmiuna nectpykitist [IBX npusBoauTs 10 yTBOpEHHs MOABIMHUX 3B'I3KIB, Ta
KJICWHUX CTPYKTYp 4epe3 BTpaTy XJOPBOAOPOIHOI KHUCIOTH. SIK HACIIAOK Ha eTarmi
nepepoOKHr PoO3ILIaBy 3pOCTa€ B'SI3KICTh, 1 BIMOBITHO 3pOCTA€ KPYTHUM MOMEHT.

Ha puc. 1.6.12 300pakeHO SIK BIUIUBAIOTh YMOBHU TE€XHOJOTTYHOTO MPOIIECY Ha
Te, KOJU OyJie MOYaToOK IUHAMIYHOI TEepPMIYHOI ACCTPYKIi. 3 giarpamMu poOUMO
BHCHOBOK 1110, KOJM Ha IIHEKY 3a OJIHUX 1 TUX caMHUX 00epTax, 3 IMiJABUIICHHIM
TEMIIepaTypd B KaMmepl PO3IUIaBy, Yac IMOYATKy TEPMIYHOI IECTPYKIli IIBUIKO
3MeHInyeThes. [Ipu 30UTbIIEHH] MBUAKOCTI 0OEpTaHHS LIHEKAa MPaKTUYHO Biapasy
HacTae JECTPYKIis momimepy. PoOMMO BHCHOBOK 1110, TIapamMeTp TeMIepaTypu Ta

MIBUAKOCTI OOEpTaHHS IIHEKY € ICTOTHUMH NTapaMeTpaMHU BILIUBY.
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[Tpu HassBHOCTI y BUXITHOMY CKJIa/i MMOJIMEPY cTab1113aTOPiB, TEPMOCTIUKICTD
MaTepially IBUIKO 3HMXKYETHCS MPH HMOro moBTOpHUX nepepobkax. Ha puc. 1.6.13
300pakeHo, M0 TepMIYHA JECTPYKIliS HACTa€ IIBHUJIIC 31 3POCTAHHSIM IMKJIiB
nepepooOxu [27].

Bropunnuii marepian OyB OTpHMAaHUM 3 €KCIUTyaTOBaHUX BIKOHHHMX paM 3

IIBX.
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Pucynok 1.6.12 Pucynok 1.6.13

IHonikapOooHaT

[IpucpsiueHo Oarato poOIT sIK BIJIMBA€ BTOPUHHA MEepepoOka Ha OYyJI0BY Ta
BJIACTUBOCTI MOJIIKapOOHATY.

B Garatprox pocmipkeHHSX Oyj0 YiTKO BH3HAYEHO, IO XIMidHA OyJI0Ba HE
3MIHIOETHCS HE3AJICKHO B1J] YMCIIa IIUKIIIB IEPEPOOKH.

MonekynspHa maca Mmicisi IepepoOKrd MaTepialy Ha PI3HHX TeMIepaTypHUX
pexumax Tpoxu 3MmeHmryBanacs. lle uwymoBo 300pakeno Ha puc. 1.6.14, B saxomy
HABEJICHO JlarpaMu 3MIHM TI0OKa3aHHS TEKYy4YOCTI pO3IUIaBy B 3aJI€KHOCTI BIJ
TEeMIIepaTypHu MepepPOOKH.

[Tpu 360 rpanyciB B 3piBHSIHHI 31 3HaYeHHsAMHU Tpu 260 rpagycaMu roBopsTh

Mpo Te, 110 MOJIMEP MiJITAE€ThCS TAKOX OKHUCHUM TporiecaM. TTakoX 4yTJIMBUN 10
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nepepoOKu KoJip moiikapoonary. Crodyarky 6e30apBHUIA, TOTIM MPO30PHUI MaTepial

MOCITIJIOBHO 31 301JIBIIICHHSIM KUTBKOCTI ITUKJIIB TEMHIB, ajie 30epiraB Mpu IbOMY CBOIO

IPO30PICTh.
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Pucynoxk 1.6.14

Ha puc. 1.6.15 uyiTko BHJIHO, IO MEXaHIYHA MIIHICTh MOJIKapOOHATY

MPAKTUYHO HE 3aJIEKUTH B1Jl TEMIIEpaTypu nepepoOka. BoHa 3ammaeThCsi IpakKTUYHO

0e3 3MIHU MpU N'SATU HUKJIAX MEepepoOKu. 3HAYCHHS MaJaloTh TIABKHA TICHIS HMIECTH

IUKJIIB BHACIIJIOK TEPMIYHUX Ta OKHUCHUX MPOILIECIB, SIKI MOYaIM MPOXOJIUTH B

noJtiimepi. [27]
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IoaimepHi cymimi

Yacto BHUKOPHUCTOBYIOTHCS CHEIianbHI 3MimHEHI cymimn. OmHa 3 Takux
CyMille 3Hailluia mupoke KoMepiiiHe nomupeHHs. s cymim Bkimodae ABC-
MJTACTHUK.

[lepepobka mnactuka takoi cymimi sik [IK 3 ABC na BupoOHMYMX cuiax
KoMIiaHii Bayer mpoBOAMTHCS JUTTSAM TiJ] BUCOKMM THCKOM IIPH TeMIEparypi He
Hmwxk4de 260 rpamyciB. Ha migcraBi 1ocaipkeHb CydaCHUMHA METOJaMHU CIIEKTPOCKOTTIT
OyJlo OTpMMaHO pe3yJbTaTH, SKI 3aCBIIUYIOTH Mpo Te, Mo XimiyHa Oyaoma I1K
3IMIIWIACH TaKoo ke, a B AbC-1utacTuill BiAOyIucs esiKi XIMi4H1 3MiHH.

3MiHM OyJIM BUKIMKAHI OKHCHOI JAECTPYKLIE€I OyTa/ieHOBOIO KOMIIOHEHTA,
TOOTO peakIlisiMU 3IIMBAHHS, TaKli peakilii 3HIWKYIOTh "TyMONomaiOHiCTh"
OyTtanieHoBoro komnonenra. Yepes te, mo [IK He Mmae HU3bKOTEMIIEpATYPHUX JTAHOK
B JIaHIIO31, O3HAYaE, 110 MOro TUIACTHUYHICTh MaiKe 3aIHIIAETHCA MOCTIMHOI MPHU
IIECTH Ta OuTblIe IuKIiax nepepodku, a cymimr [1K ta ABC moxke BUTpUMAaTH TUIBKU
JBa IIUKJIA 0€3 3MiH. XapakTepucTUKa 3MiHU miactTuaHocTi Takoi cymini 1K 3 ABC

npeacTasieHa Ha puc. 1.6.16 [27].

B paal- NH/ ABC
B panal- MK
W pag 3 - ABC

2 3 4 5

e 1o Ao nepepadoTiil

Paspyumatoman nedopmammns, %o

Pucynok 1.6.16
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1.6.3 BucHOBOK

[TokpaiieHHs: poOouux mapaMeTpiB BTOPUHHHMX MaTepialliB € HeOoOX1THOIO
YMOBOIO IS POJIOBKEHHS, Yepe3 Te IO ij1e pO3BUTOK PUHKY Ha KiHIEBI MMPOYKTIiB
MOBTOPHOI TepepoOku 3 rmactMac. Jlist Toro mo0 BiZKpUBATH HOBI IUIAXH Ha
BUKOPHCTaHHS BTOPMHHMX IIOJIMEpPIB B  JIOPOTUX  IIPOEKTax, MOTPIOHO
BUKOPHCTOBYBATH HOBI BITHOBITFOBAJIbHI TEXHOJIOT11 Ta cucteMu. [loBTOpHE BBEACHHS
MICMEHTIB 3HAYHO TMOKpAaIy€ 30BHIIIHIA BHUIJISA] BTOPUHHHUX IIJIacTMAacC, K1 Oyiu

pOSCOpTOBaHi 3d KOJIbLOPpOM 1 BHUKOPHUCTOBYIOTBECA B JOAATKAX 3AMKHYTOI'O IIUKITY.
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1.7 CTpyKTypHa cxema eKCTpyaepy
[Tpunuun pobOTH CTPYKTYpH eKcTpyaepy 3o0paxenHo Ha cxemi JIT ITIS1.

03.000 TK. biok »uBJIeHHS TTOAA€ HANIPYTy Ha MIKPOKOHTPOJIEP, €KpaH, JaTIYUKH Ta
nBurynu. B cBoro yepry MikpoKOHTpoJiep BUKOHYE KEpyBaHHS BCbOTo Mpoiiecy. Bin
3uuTye 1H(OpPMAIiIo, sIKa HAJAXOAUTh 3 JATUYMKIB a TAKOXX HAJAIITYBaHHS SIK1 3a]1a€
KOPHUCTYBay, Ta BUKOHY€ KypyBaHHS JIBUTYHaMH, HarpiBaueM Ta HacocoM. Bcro
HeoOXiTHy 1H(POPMAIIiIO BiIIPaBIISLE Ta OTPUMYE 3 CECHCOPHOTO CKpaHy.

Konu 3agaroTecs mapameTpu ajis poOOTH, MIKPOKOHTPOJIEP 3UMUTYE MO uep3i
MOKa3aHHS 3 KOXKHOT'O JIaTYUKY, Ta OPIEHTYIOYHUCH 3 PE3yNbTaTy poOUTh BUCHOBOK SIK
HEOOXI1THO BIUIMHYTH Ha Ty UM 1HIIY CUCTEMY.

Hampuknag. Mwu 3amaeMo MBHAKICTE 00epTy IIHEKY 6 00epTiB 3a XB.
BpaxoBytoun mepenaToyHe YMCIO HAa PEIYyKTOPI MM BHPaxXOBYEMO IHTEpBAI Yacy 3a
onuH o0ept. KinpkicTh 00€pTiB Ha JABUTYHI, a caMe€ TaM CTOITh JaT4yHK, OyJe
JOpiBHIOBATH 24, TaK sIK IepegaTouHe ynucio penykropa 4 no 1. Tox 3a oquH 00epT Ha
nBuryHi npouae 60/24 cexynau, To0to 2.5 cekynau. Llei yac Mu it OyeMo BUMIPATH.
Sxio pe3ynbrat Oublie 2.5 cek, To Hampyry Ha ABUTYH HEOOX1/THO 301IBIIUTH. A SIKIITO
MEHIIIE 2.5 ceK, TO 3MEHIIIUTH.

[Tpu peryntoBaHHI TEMIIEpaTyp, MU 3a1a€MO TIEBHUH 1IHTEPBAJI 3a IKIM BMUKAEMO
Y1 BUMHKAEMO peJie.

Hanpuxknaa. Sxuio Heooxiana remneparypa 280 rpaaycis, To iHTepBa Oye 278-
282 rpamycu. Skmo Temmeparypa MeHmie 278, TO peje BMHUKAEThCS 1 COIUIO
HarpiBaeThes. [licist yoro, sIKIo TeMrepaTypa JOpiBHIOE 282, TO pelie MePEKITIOUUTHCS
1 COIJIO TIOYHE OXOJIOKYBaTHCh, aJie JIUIIE 0 TOTO MOMEHTY SIK TeMIlepaTrypa CTaHe
278 rpanycis. Jlani Bce Hae mo Koiy.

OTxe, MPUCTPIl MOXKE MPALIOBATH aBTOHOMHO. Yce, 110 MOTPiOHO At poOOTH
1€ 3aCUIaTH MaTepiall, 3aJaTH HATAIITYBaHHS Ta MPOTATHYTH HUTKY J0 KOTYIIKH J€ 1

3akpinuTH 1i. [Ipu mosiBIeHHI HECITPaBHOCTI CUCTEMa CIIOBICTUTh TYYHUM CHTHAJIOM, Ta
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BUBEJIE HA eKpaH mpobiieMy. Y pa3i HEOOX1IHOCTI, MporpaMa 3ynuHUTh BECh
a00 yacTuHY poOOTH YCTaHOBKH.

1.8 Po3paxyHku

1.8.1 Po3paxyHok Ki1bKOCTi 00epTiB 32 XBWJIMHY HA IIIHEKY.

Jlnst Toro mo0 mpormycTUTH 1 Kr Marepiany 4depe3 eKCTpyAep HEeoOXiaHO
BHUpaxyBaTH KUIbKICTb 00€pTiB IIHEeKy. J{Jis 11i€i 3a1a4ui HE0O0X1JHO 3HATH KPOK OHOTO
o0epTy cripali pi3pOu Ha IMIHEKY, Ta 00’ €M IMyCTOTO MPOCTOPY HA IBOMY MTPOMIXKKY.

ExcrnieppuMeHTanbHO MU BU3HAYMIIM, IO KPOK Pi3bOU Lpise. Ta 00°€M Vumexy.
AKUW BOHA 3aiimae nopiBHIOE 32 mMMm. Ta 4,75 cMm KBagpaTHUX BIAMOBITHO. Takox
BIIOMO 110, AlaMeTp Dumexy. IIHEKY A0piBHIOE 20 MM. 3 IIUX [JaHUX MOKHA

BUpaxyBaTH 00’ €M IyCTOTH, AKUH 1 Oy/ie 3alI0BHEHUM MaTepiajioM.

VnyCTOTH = *R? « Lpi36 - VI.LIHeKyl (1.8.1.1)
ne R —paniyc;
Lpiz6 — Kpok pi3p0u;

Vusexy — 00’ €M ITHEKY Ha OJIMH KPOK.
_ 2 _ 2
Viyeroru = T * 19 % 3,2 — 4,75 = 5,3 cM

3apa3 po3paxyeMo KIIbKICTH O0OEpTIB Ha IIHEKYy 3a YMOBOK, IO
BUKOPHUCTOBYETHCS TMOJieTHICHTepedTanat, skuii Mae miasHICTh p — 1.33-1.4 rpam
HA CMZ, Ta HANOBHEHICTh IyCTOT CTO BifcoTKoBa. TOX Il TOro OO Ii3HATHUCH
KUIBKICTh HEOOX1AHMX 00€pTIB 3a XBWJIMHY N, HE0O0X1IHO Macy M — 1 Kr nepeBecTu y
00’eM V Ta nominut Ha 00’eM VIyCTOTH THEKY MOMHOKEHUH Ha 60, Tak sik Maca 1

KUTOTpaM — 1€ 3a TOANHY.
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v="=2 (1.8.1.2)

p
ne V —o0’em;
M — maca;
p - UIJIBHICTb.

V= 1009 = 714,3 cM?

DY
N=—¥— | (1.8.1.3)
Vnycrotn*60

ne N — KiUIbKICTh 00€pTIB 32 XBUIIUHY.

714,3

N=—=
T3760 2,25 06/xB

Tak sk 3a1IOBHEHICTh HaBPs 4K OyJie MOBHOIO, Ta IIUIBHICTb ACSIKUX TIACTUKIB
MO>Ke OyTH 3HAYHO MEHIIIE, BI3bMeMO KoedilieHT 3amacy k = 2.

OTxe, Ha IHEKY MBUAKICTb 00€pTI MOBUHHA OyTH:

N=N=xk (1.8.1.4)
N = 2,25 %2 = 4,5 06/xB.

Takox MOkHa 3pOOUTH BUCHOBOK 1110, TIEPEIaTOYHE BIHOIICHHS BiJ ABUTYHA

1o 1mHeky oyne 4 go 1.

1.8.2 Po3paxyHoOK KUJILKOCTi 00epTiB 32 XBUJIMHY HA POJIUKY.
Jlnst Toro mo0 mpoTArHYyTH 1 Kr maTepiaylly 4depe3 MpOTATYIoUl POJIUKH,
HEOOX1THO po3paxyBaTH HEOOXiIHY KiJIbKICTh 00EpPTIB HA HUX.

3a oHy roMHYy Yepe3 COILIO Mpoiige MaTepiany 06’emom V = 714,3 cm2.

H3m.
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Tax stk Ham HeoOX11Ha TOBKUHA HUTI Luuri, 3HAMAEMO 11 TOBKHHY 3 HACTYITHOTO

PIBHSIHHSL.
V = % Ruyypi” * Loyt (1.8.2.1)
ne Ruuri — pajiyc HUTI;
Lunri — TOBXKMHA HUTI.
3BijICH:
14
LHHTi - m (1822)
714,3

Lo =— """ 99697
auTi = 008752 M

Jami 3HaiineMo NOBXHUHY Lpomxa. Tak ik paaiyc poJiuka JOPIBHIOE 2 CM, TO

Lponuka qopiBHIOE:

L=2xm=*R, (1.8.2.3)
ne L — noxuHa 1yru;

R — paniyc.
Loyouxa = 2% * 2 = 12,57 cm

Tenep po3paxyemMo KUIBKICTH O0EpTIB podHMKy 3a oAHy XB. [lms mporo

HEOOX1THO Luuri moaimuty Ha Lponmka Ta mominuTy Ha 60, Tak K JOBXHHA 3a 1

FOJIUHY.

LuwnTi

NponHKa - W (1824)
29697
Nponuxa = 1257 7 60 = 39,38 06/xB.
Jlucm
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Jliis 3a06e3nedenHs: THYYKOCT] Ta MIBUAKOTO pearyBaHHs Bi3bMEMO KOE(IIIEHT
3arnacy kHaTﬂryBaqa = 1,25
OTxe, KUIBKICTh 00€pTIB 3a XBIWJIMHY Ha HaTATyBadl, sika HeoOxiaHa, Oye:

Nponmca = Npom/ma * kHaTHI‘YBa‘{a (1825)

N,

poanka — 39,38 * 1,25 = 49,2 = 50 O6/XB.

3 IIbOTO MOKHA 3pOOUTH BUCHOBOK, IO TIEPEIATOYHE BITHOIICHHS PEIyKTOPY

oyne 3 no 1, Tak sk Ha BuXo/1 ABuryHa 150 006epTiB 3a XBHIIMHY.

1.8.3 Po3paxyHok HIBHIAKOCTi 00epTiB HAMOTYBAHHS HUTI HA KOTYUIKY.

Tak sK Ha KOTYIIIIII 10 MIp1 HAIOBHEHHS 3MIHIOETHCS PaJlyC, TO 3p0O3YMLIIO, 1110
Ha OYaTKy MIBUAKICTb Oy/e MIBHU/IIE HIXK KOJIM BOHA 3alIOBHUTHCA. TOXK, pO3paxyeMo
10 MBUIKICTh KOJIM BOHA 30BCIM MOPOXKHA. BHYTpilHIN paalyc KOTYIKH Ruopoxn =
5 cMm. Tak sik ekcTpyzep nmpoaasitoe 29697 cMm HUTI 3a TOAUHY, IO TOpiBHIOE 495 cm

3a XBUJIMHY, a JOBKMHA KoJia LKoJIa pajilycoM 5 ¢M JJOPIBHIOE:

Lyoma = 2% % Rnopom—u (1831)
ne Ruopoxun — pajilyc KOTYIIKH;
Lkona — TOBKMHA AYTH KOJIA.

Liosa =2*m*5= 31,42 cm

Tox, MBUAKICTD, KA HEOOX1IHA ISl TOTO 1100 BCTUTHYTH HAMOTYBAaTU HUTH

MOBMHHA OyTH HACTYyITHA!

LuuTi
NKOTyLLIKH B (1832)

LkoJsiax60

29697

NK()TyH_[KI/[ = 31,42—*60 = 15,75 06/XB.
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Omxe, It TOTO MO0 KOTYIIKA BCTUTJIA HAMOTYBAaTH HUTH HeoOxigHO 15,75
00epTiB 3a XBWJIH, ajie JJI1 HaIlHHOCTI Bi3bMeMO KoedilieHT 3anacy kxorymxn = 1.25.
Tox nmma HeEHW cTo BIACOTKIB  BHCTauuTh 20 00epTiB 3a  XBUJIMHY.
Nyorymxu = Nxorymru * Korymxn = 15,75 % 1,25 ~ 20 06/x8. (1.8.3.3)

PoOGuMoO BHCHOBOK, IO IepeAaTOYHEe BITHOIICHHS PEMIHHOI Iepenadi MoKe

OyTu six 7 1o 1.

1.8.4 Po3paxyHOK NOTYKHOCTi HarpiBaua

J1y1st Toro 1106 HArpiTH OJIMH KUJIOTpaM MaTepially 3a OJHY TOJUHY POOOTH, HaM
MOTP10HO pO3paxyBaTH MOTYKHICTh HarpiBaya.

3 XapaKTEPUCTUK BIJIOMO 110, UTOMA TEIUIOEMHICTb
nonietunenyrerpadranary nopisaioe — 1000 Ix/(kxr-K).

OTtxe, Tenep Tpeda 3HaTH HEOOX1AHY KUTBKICTh €HEprii AJIs TOro o0 HarpiTu
1 kinorpam muactuky. Tak sik HeoOxiaHa Temneparypa ais BurotoBieHHs PET
1acTUKy JopiBHIOe 280 rpaayciB, a modaTkoBa Temiieparypa npuOauzHo 20

rpayciB, MOKHA BUPAXyBaTH KUIbKICTh €Heprii Enarp 3 HACTYITHOTO PIBHSHHS:

Eparp = (T2 —=T1) x c *m, (1.8.4.1)
JIe C — TEIUIOEMHICTB;
T — Temneparypa;

M — Maca.
Eparp = (280 — 20) * 1000 * 1 = 260000 [l

Tenep nmepeBeneMo 1ie 3HaUYeHHS y BatT, 11 Toro mo0 3HaTH SIKY MOTYXHICTh
nigiopary 1 HarpiBada. Tak sk Bart 11e oguH KOyib 3a CEKYHy, a Hallle YUCIIO

1€ 3a TOAUHY, TO MOTPIOHO moaUUTH Horo Ha 3600:

Jlucm

Ar ris1. 00.000 3 64




__ Enarp

Piarp = 200" (1.8.4.2)
ne P — IOTy>KHICTb.
260000
PHarp = m = 72,22 BT.

Takox HE0O0X1THO PO3paxyBaTH CKIIbKU €HEPTii BUTPAYAETHCS HA PO3CIIOBAHHI
Teria BOASHUM OXOJIOJDKEHHSIM. TemriepaTypa Ha BXoAl oxosokyBada T1 = 65
rpaayciB, a Ha Buxoai T2 = 70 rpanmyciB. Takoxx 00’eM, SIKUM TPOXOAUTH Uepes
oxonomkyBad — 0,2 miTpu 3a XBWIMHY, a00 KIIBKICTh BOAM 3a CEeKYHIY Gromu =
0,00333 kinorpam 3a cekyHy. 3a GOopMyII0I0 BUPAXYEMO CKUIbKU €HEeprii BIIBOAUTH

OXO0JIOJKYBau.

Eoxon = GBo,zm * Cponu * (TZ - Tl)’ (1843)

ne G — KiITbKICTh BOJU 32 CEKYH/TY.
Eoxon = 0.00333 ¥ 4118 * (70 — 65) = 68.56 /I

Tox 3a cekyHIy Ha 0XOJIOKEHHS BUTpavaeThes 68,56 Jx, a00 Poxoro = 68,56
Br.

3apa3 3HaWJIEMO KUIBKICTh €HEprii, IO PO3CIIOETbCS Y HABKOJMILIHE
cepenoBuille d4epe3 ToBITpsA. Tak Ak HarpiBaroya dYacTMHa oOMOTaHa
TETJIO130JIAIIIMHIM MaTepiajioM, BTpAaTH Ha Hi OyayTh HEBeNHKI. Matepiasl KM
CTBOPEHO TEIUIO30JISAIiI0 OyJio 0OpaHO CKJIOBOJOKHO. BOHO Mae HeBeTuKUit
koedimient TemtonpoigHocTi oo = 0,036 Br/M*K. [loBxkuHa xoprycy ckinagae Lk =
0,12 metpis, diametp Dk = 0,08 meTpiB. Temneparypa HaBKOJIHUIITHLOTO CEPEAOBHUIIA
T1 =20 rpaaycis, Ta Temiieparypa kopmaycy aopiBHwoe T2 = 40 rpaaycis.

3HaiiieMo 1101y S KOPITYCYy, BOHA CKJIAIA€ThCSA 3 MIWIIHAPY SII Ta Koja SK:
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S =Su+SK=n*DK*LK+n*(%)2, (1.8.4.4)
e S — mioma;
D, — niameTp KopIycy;
L, — noBxuHHa KOPITyCy.

2

8
) ~ 0.035 m3

)

S=7‘[*0,08*0,12+7‘[*( >

3apa3 po3paxyeMo SIKy KUIbKICTh eHeprii Eposc po3Citoe 1151 MOBEpXHS.
Epose =S *a (T2 —T1) (1.8.4.5)
Eposc = 0.035 % 0.036 * (40 — 20) = 2.52 [Ix
Tak sx Barr — ne ogun JIKoynb 3a CEKyHIYy, BUXOIUTh, IO PO3CIIOBAHHS
cknanae Pposec = 2,52 BT.

Po3paxyeMo 3araibHy KUIBKICTh HEOOXITHOI MOTY)XHOCTI JUIsi poOOTH

HarpiBHOTO €JIEMEHTA.
P = Piarp + Poxon + Bposc (1.8.4.6)
P =72,22+ 68,56 + 2,52 = 143,3 Bt
Jliis HagiitHOCTI POOOTH TTIOMOXKEMO I1€ YMCIIO Ha KOePImieHT Ksan = 1,2:
P=Px*kg, (1.8.4.7)
P =1433%12=172BT

Omxe st Toro mo0 eKCTPYAEp MIT CTaOUIBHO MPAIOBATH Ta MIT CHOKIAHO
pO3IrpiTH Marepian 31 BciMa BTpaTaMH €HEPrilo, HaM NOTpIOEH HarpiBad SKUN

MiHIMYM Bujiae 172 Batt noTy)HOCTI, Ta Mae podouy Temneparypy 1o 300 rpaaycis

o Iensciro. [28], [29].
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1.8.5 Po3paxyHOK TOYHOCTi BUMipy TOBIIMHM HHUTI.

TouHicTe HUTI MU OyJEMO MIPATH 3a JIOTIOMOT'OK) MArHiTHOrO JaT4yuka. 3a
rpacdikoMm, SIKWM HaBeJACHUHN y J0JaTKax, MM 0auyuMo, 10 Ha JAiIsSHI Big - 2,8 — 4,9
MM MIKpOKOHTpOJIEp BUIa€ HacTynH1 nudpu - 188 — 356.

B 1miit cucteMi BUMIp 31HCHIOETHCS 3a JIOTIOMOT'0I0 BOX POJIMKIB, OJIUH 3 IKHUX

pyxomuii. Ha HbOMy NpUKpITIIICHUIA MarHiT, aje Ha AeAKii BIACTaH1 BiJ POJIHKA.
3aBASKU IbOMY BaXKEII0 TPOXHU 30UIbIITYEThCS TOYHICTh BUMIPY. BifcTtanb 10 posivka
L2 cranoButh — 42,5 MMm., a 1o MarHity L1 — 61,5 mm. [lepenatoune BigHOmEHHS Kainn

Ha HbOMY HACTYIIHC:

L1

Kuign = 75 (1.8.5.1)
k.. = 615 _ 1.447
Bl T 4257

OTxe MOXHAa 3HAUTH YyTIMBICTH eneMeHTa. JinsHka Lpa, gy Mipsemo,
CTaHOBUTH — 2,1 MM., Touok Tn siki mpumagaroTh Ha Hei — 168, Ta KoedimieHT Keim =
1,447. 3Biacu MOKHA BUMIPATH CKIJIbKU MUTIMETPIB MPUIIAJIA€ HA OJHY TOUKY, LI€ 1 €

YYTIUBICTD Spar!

- Ln
Spar = e (1.8.5.2)
S = 21 0,0086
maaT — 168 " 1,447 = VU, MM Ha TO‘{Ky.

1.8.6 Po3paxyHoOK HiXpoMOBOI HUTI /151 HarpiBaya.

Jns Toro mo0 3abe3neyuTH MOTYXHICTh HarpiBaya y 172 Br. Ilotpi6HO
po3paxyBarty, siKa JIOBKHWHA TPOBOJIOKK HEOOXiHA Ta TX KUIBKICTb.

3HaiineMo cuiay cTpymy. BimomMo 110, MOTYXKHICTH JOPIBHIOE Harpyra

IOMHO>K€Ha Ha CTpyM (piBHSHHA 8.6.1).
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P=U=x*I, (1.8.6.1)
ne P — IloTyxHICTB;
U — Hanpyra;
| — Crpym.

Tox CTpyM JOPIBHIOE: I =

[ B

(1.8.6.2)

172

Ol =—=14.33 4
12

Tax sik cuia cTpyMy Ha HIXpOMOBY HUTH J0piBHIOE 14.33 Ammepu, To AiamMeTp
HUTI Oysie 1.6 MM depe3 Te 1110, BUXOASUHU 3 TaOJIMIl, BOHA BUTPUMAE CTPYM Ta 3MOXKE
HarpiBatuch 10 400 rpamyciB, IO JJIs1 HAC MIIXOAUTH.

Po3paxyemo ormip, sikuii Oyae Ha HarpiBadi. 3 piBHSHHS 3aK0oHYy OMa ( piBHSAHHS
8.6.3).

U=1x*R, (1.8.6.3)
ne U — Hanpyra;
| — Crpym;
R — Omip.
Tox omip IOPIBHIOE: R = %
(1.8.6.4)

R=_12 _o0840
~ 1433 orPM

JloB)KrHA MPOBOJIOKU JOPIBHIOE 3 (piBHIHHSA 8.6.5).

_ R*S

L= = (1.8.6.5)
ne L — moBxuHa HHTI,
R — Omip;
Jluem
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S — myoma monepevHoro nepepizy

p — Ilutomuii enekTpuuHuit omip, akuit fopiBHIoE 1.11 MKOM*M.

084201

111 =152 m.

Otxe, ajg HarpiBy HeoOXiJIHA HIXpOMOBa HHUTh JiameTpoM 1.6 MM, Ta
nosxuHO0 1.52 merpu. Ii HEoOXiqHO 3rOpPHYTH y cIipajb Ta HAMOTaTH HABKOJIO
Micis HarpiBy. Takok MOTPIOHO CTBOPUTH 130JSIi0, A TOro mod He OyIo
KOPOTKOTO 3aMUKAHHSI.

1.8.7 Po3paxyHok 3y04acToro kojeca

st Toro mo6 modymyBatu npsiMo3yde 3y0yacTe KOJIeco peAyKTOpa HATSKKU
HUTI, HEOOX1JTHO CIIOYaTKy po3paxyBaTu Horo eixeMeHnTu. KinbkicTs 3y0iB Oyae 60, a
MOAYJb JopiBHIOBaTMME 1. 3 HMX JaHUX MOXHA 3HAUTH BCl IHIII MapaMeTpH.
JIIMuIbHUN laMeTp JOPIBHIOE:

d =z *m, (1.8.7.1)
ne  d— mUmIbHMEA TiaMeTp;

Z — KUIBKICTD 3YO0iB;

M — MOTyJIb.

d=60x*1=60mm.
Bucora 3y0a nopiBHIOE:
h =2,25*m, (1.8.7.2)
ne  h—Bucora 3y0a.
h=225%x1=225mMMm.
Bucora ronosku:
hgy=m (1.8.7.3)
h, =1 Mm.

Bucora HiXKH:

Jlucm

O ni51. 00.000 N3 P

Lucy Lo0iu Loonucel loug,




hf =1,25*m

hf =1,25%x1=1,25 mm.

JliameTp BepIlrH TOMIBKU:

(1.8.7.4)

d, =d+2xh, (1.8.7.5)
d, =60+2x*1=62MM.
JliameTp BOaguH:
de =d*2hf (1.8.7.6)
df =60 —2%1,25=057,5mMm.
[IupuHa BiHIA 3y0UacToro Kojieca:
b=(6.8)*m (1.8.7.7)
b=8x%1=8mMm.
Oxpy>kHHI KPOK 3y0iB:
P, =m*m (1.8.7.8)
P, =m*1=3,14 mm.
Oxpy>kHa TOBIIMHA 3y0a:
St =0,5%P; (1.8.7.9)
S; =0,5%3,14 = 1,57 mm.
Hiametp Baiy: d, = 4 MM.
JliaMmeTp MaTOUYMHHU:
dn =16%+d, (1.8.7.10)
d, =16+*4=064MM.
JloBkrHA MAaTOYMHH:
L.=15%xd, (1.8.7.11)
L.=15%*4=6mMMm.
ToBumHa 060/1Ka 3y04acTOro BIHIIS:
e
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O0=3*xm
0=3%1=3MM.

(1.8.7.12)

OTxe, 32 HUMU pO3paxyHKaMHU MU CIIPOCKTYEMO 3y0dacTe KOJeco, sike il Oye

CTOATU y MEXaHI3MI.
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2 TEXHOJIOTTYHU PO3 /1L

2.1 Onuc cKJIagaJbLHOI OXHHUL
Jlist aHami3y CKIIananbHOTO OJI0KY OYyJ10 00paHo eKCTpyAep y 300pi 3 OyHKepoM

Ta HbKKaMu (puc. 2.1.1). Ha puc. 2.1.2 300pakeH0 KpecIeHHs JIeTall.

Pucynox 2.1.1 — 3 1-306paskeHHs

5 11 7 6 4 8 3 3 10 ? 1

Pucynok 2.1.2 — kpecieHHs eKCTpynepy
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KoucTpykiig ekctpyaepy BKIoYae HUIiHAP | B AKOMY 00€pTa€eThCs MIHEK S,
MJIACTUK POPMYETHCS Y COTLII 2, KOHCTPYKIIIS EKCTPYAEPY TPUMAETHCS Ha HIXKKaX 3,
IpaHyJiv IUIaCTUKY 3aCUIIAIOTHCS Y TOPJIOBUHY 8, sIKa KPIIUTHCS 10 Koprycy 4, B
CBOIO Yepry Ha KopITyci 4 3aKpirieHi ABl HDKKY 3 Ta TpUMad IMiAIMUITHAKA 6 B SKOMY
3aMpeCcOBAHUN YIOPHUM MIJMIMITHUK 12, NIAIMINUITHUK 3aTUCKYETHCS KPUILIKOKO 7, IS
TOro0 1100 IIHEK HA 3aHyPIOBABCs y LUJIIHAP, oro TpuMae BTyika 11. Oxon0pKkeH s
BiJI0OYBa€ThCS y €MHOCTI 9, sika mpunasiHa 10 Kpuiku 10. Takox 10 KpUIKu
IPUKPIITIOETHCS HIXKKA. 3r0A0M 1l KOHCTPYKI[isl BCTAHOBIIIOETHCS Ha CTLI, 10 HET
OPUETHYIOTh PELYKTOp Ta Kabesl 3 JaTYUKaMU.

2.2 OcHOBHi KpUTEPii TEXHOJIOTiYHOCTI

AOCONIOTHUI TEXHIKO-€KOHOMIYHUN MTOKAa3HUK TPYJOMICTKOCTI BUTOTOBIIEHHS
T, BUpa)xaeTbcsd CyMOIO HOPMO-TOJIMH, BUTPAUE€HUX HA BUTOTOBIIEHHS BUPOOY 7T,=

YT, , ne T; — TpyAOMICTKiCTh BUTOTOBJICHHS if BUIIPOOYBaHb i — 1 CKJIa0BOT YaCTHHU
i

BUPOOY B HOPMO-TO/IMHAX.
PiBeHb TEXHOJIOTTYHOCTI KOHCTPYKIIII 3a TPYAOMICTKICTIO BUTOTOBJIECHHA K,
BU3HAYAETHCS SIK BITHOIICHHS JOCATHYTOI TPYAOMICTKOCTI BUpoOy 7, 10 6a30BOro

MOKa3HHUKA TPYIOMICTKOCTI BUTOTOBJICHHS 154

K,,=—. 221
= ( )
K —19—0864

yr—o2

[Tonepenniit po3paxyHok K, B THpoleci NPOEKTYBaHHSA BHUpPOOy MOXKHa
BUKOHYBaTH 3a HAOMMKEHUMMM pPO3paXyHKaMU TPYAOMICTKOCTI BHUTOTOBJICHHS
OCHOBHHUX CKJIaJIOBUX YaCTHUH, BUKOPUCTOBYIOUM JOCIIAHO-CTATUCTUYHI JlaHl 3a
BUPOOOM-TIPEICTABHUKOM 1 KOE(DIIIEHTH ISl KOPETYyBaHHS.

TexHonoriyHa coOiBapTicTb BUpoOy C,, BU3HAYAETHCS SIK CymMa BUTpAT Ha

OJIMHUITIO BUPOOY

YA BITEE RS

Lloouucs
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C;=Cy+C,+C,,, (2.2.2)

ne C, — BapTICTh MaTepiajiB, IO 3aTPavyyiOTh HE BUTOTOBIIEHHS BUPOOY; C; —
3apo0iTHA TUIaTHS BUPOOHUYHHUKA 3 HapaxyBaHHAMU;. Cpp — IIEXOB1 BUTPATH.
C; =330+ 1450 + 230 = 2010 rpH
PiBeHb TEXHOJOTIYHOCTI KOHCTPYKINI 3a TEXHOJOTIYHOIO COOIBapTICTIO
BU3HAYAEThCSA SK BIJHONIICHHS JOCATHYTOI coOiBapTocTi BuUpoOy C, 10
TEXHOJIOTIYHO1 coOiBapTOCTi 6a30Boro BUPoOY Cs 1

C
K,.==—. 2.2.3
" Cﬁ.m ( )

B nanomy mumioMHOMY MPOEKTI BOHU PO3PaxOBYBATHCh HE OyAyTh, TaK K TaKi
KpUTepii po3paxoBYIOThCS Oe3MocepeIHb0 Ha KOXKHOMY BUPOOHHIITBI CAaMOCTIHHO TIiJ] CBO1

€KOHOMIYHI MOYKJIUBOCTI.

KpuTtepiit KOHCTPYKTOPCHKOI CKIIATHOCTI - BPAXOBY€E BIUIMB CKJIAJHOCTI KOHCTPYKIIii

Ha CKJIaJIHICTh Ta TPYAOMICTKICTh CKJIaJaHHS:

K,=—2 (2.2.4)

ne Ny - cyma BCiX BY3JIiB,
Ny - cyma BCIX JIeTaleH.
Uum Ounbllie BY3TiB, TUM JIETIIE CKJIAJaHHS 4Yepe3 MOXKJIHUBICTh MapalieIbHOTO
CKJIQ/IaHHS.
K < 0,1 — HU3BbKA TEXHOJIOTTYHICTH BUPOOY,

K =0,1..0,2 — 3a10BisIbHA TEXHOIOTIYHICTH BUPOOY,

K> 0,2 — xopoiiia TeXHOJIOT14HICTh BUPOOY.

B HallloOMy BHUIIAAKY:

YA BITEE RS
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K, =—=025

CK

TOOTO TEXHOJIOTTYHICTh XOpoIIia.

VYHiikarris 3arajgpHa:
K, :NN}—i:} (2.2.5)
DI
ne Ny, Ny — yHi(iKOBaHI BY3JIH Ta JI€Tall.
Ky < 0,25 — Hu3bKa TEXHOJOTIYHICTh BUPOOY,
Ky =0,25..0,5 — 3a10BiIbHA TEXHOJOTTYHICTH BUPOOY,

Ky> 0,5 — xopo1ma TeXHOIO0T19HICTh BUPOOY.

B namomy Bumnajaxy:

K =25 o3,
7 3413
TOOTO TEXHOJIOTIYHICTD 3aJI0BLJIHHA.
Kpurepiii yHidikarii By3:iiB:
N
K, = N S (2.2.6)
>

ne Ny — yHidikoBaH1 By3JIH.
Kyn < 0,2 — HM3bKa TEXHOJOT14HICTh BUPOOY,
Kyn =0,2..0,4 —3an0oBinbHA TEXHOJIOTIYHICTE BUPOOY,
Kyn> 0,4 — xopo1ia TeXHOJIOT1YHICTh BUPOOY.

B namomy Bunanky:

1
K,=-=033
3
TOOTO TEXHOJIOTIYHICTE 3aI0BLIbHA.
Kputepiit yHidikanii geranei:
n,v
K, = — (2.2.7)
>
ne Ny, Ny — yHipiKoBaHi AeTali Ta BY3JIH.
Jlucm
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Kyn < 0,3 — HU3bKA TEXHOJIOT14HICTH BUPOOY,
Kyn = 0,3..0,6 — 3am0BigpHA TEXHOJOTTYHICTH BUPOOY,
Kyn> 0,6 — xopo1a TeXHOJIOTIYHICTh BUPOOY.

B Hamomy Bumnajaky:

K 2320,23
13

n
TOOTO TEXHOJOTIUHICTH HA3ZHKA.

2.3 Po3paxyHOK TOYHOCTi MEXaHOCKJIAAaJIbLHUX POOiT
Jlo KOHCTPYKITiii € BUMOTH 3 TOYHOCTI 1X IMOKa3HMKIB, TOUHICTh, SIKa 3a0€3MeUyeThCs

TEXHOJIOTI€I0 BUTOTOBJICHHS J€TaJICH, CIIPaBEJTUBUM BHOOPOM MIPUHITUITOBOI CXEMH, & TAKOK
crocoOOM CKJIaJiaHHSl TMpwiaxy. [OJIOBHOIO 17€H0 TEXHOJOTTYHOCTI KOHCTPYKLII €
B3a€MO3aMIHHICTb CKJIQAAILHUX OJAWHUIIb Ta J€TaICH.

Hexaii Touni po3mipu L HeoOXigHO Oye 3a0e3neunt (puc. 2.9.3.1).
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Pucynok 2.3.1 — By3011 ymopHOTo HiJIINITHUKA.

Cxema po3MipHOTIO JIaHIFOTa MpeacTaBieHa Ha puc. 2.3.2
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Y Tabin. 2.3.1 HaBeeHO HOMIHAJIbHI 3HAUYEHHS JJAHOK PO3MIPHOTO JIAHIIIOra Ta X
JIOITYCTHMI BIJIXWJICHHS

Pucynok 2.3.2 — po3MipHa JlaHKa

Taomug 2.3.1

Jlanka HominaneHuii Jlonyck, MM Koopaunatu Tun nanku
po3mip, MM CepeanHU
JOITYCKY
L1 31 10,4 0 30UIbIITyIOYA
L9 11 10,1 0 3MEHIIIyI04a
9 +0,05 0 3MEHIIYI0Ya
L3 - Y
6 10,2 0 3MEHIITyIoYa
L4 - Y

Koopaunatuuii meto.
3a gomoMororw apu(pMETHYHOI CyMH HOMIHAIBHUX PO3MIPIB JETalll 3HAWIEMO
HOMIHAJIbHE 3HAYEHHA 3aMKHYTO1 JaHKu. JlaHka koTpa 3011bly€e, BAKOPUCTOBYE AOJATHIN
CHUMBOIJI, a JIJAaHKA, 1110 3MEHIIY€E — BiJl’€EMHUM.
Ligw=31-(114+9+4+6)=5mMm
Bu3zHaunMo omyck 3aMHKar04oi JaHKU Y BUIAJKY MOBHOT B3a€MO3aMIHHOCTI:

5 =55 (2.3.1)
i=1

5., =08+02+01+04=1,5

3am

[TpomixkHI KOOPAWHATH 3aMKHYTOI JIJAHKA BU3HAYAIOTHCS PIBHSIHHM (2.3.2):

K3 = Z:ﬁl Kin - ;'n=1 I(jyy (232)
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K, = 0 Mmm
BepxHe 1 HIDKHE BIXHAICHHS pO3MIpy 3aMUKAI0YO0] JIAHKH JIOPIBHIOIOTh
(BB), =K, +0.5-Y™ Y5, { (BO), =0,5-1,5 = 0,75
(HB), =K, —0.5-Y™ s (HO); = -0,5-1,5 =-0,75

TakuM 4YMHOM, y pa3l MOBHOI B3a€EMO3aMIHHOCTI 3aMMKaloya JIAHKA Asgy
JIOP1BHIOE:

Loaw = 52075
ExcrpemajbHuii 0€3HOMIHAJILHUA METOJ
3HaiiIeMO HOMIHAJILHUE PO3Mip 3aMHUKar040Xi JaHku 3a Gopmynamu: (2.3.3):
(BOYga = ZT(BO))y, — SI(HO),,
(HO0)zay = T (HO)ys — X(BO))ya (2.3.4)
(BO)syy =04 —-(-0,1-0,05-0,2) =7,5;
(HO)zyw = —0,4-(0,1+0,05+0,2) = —0.75.
Tak siK po3paxyHKH OJTHAKOBI, MO>KHa 3pOOUTH BUCHOBOK 1110, METOJY MPAITIOIOTH 1
MOMIJIOK HE OYyJI0 IOMYIIIEHO.

2.4 Cxema CKJIQTAJIBHOTO CKJIAXY

Ha mincraBi aHamizy KOHCTPYKTOPCHKOI JOKYMEHTallli CTBOPIOETHCA CXeMa
ckJIaianbHOro ckiany. [loOyaoBa Takux cxem J03BOJISIE BU3HAUYUTH KOHCTPYKTHBHI 1
CKJIaJlabHI €JIEMEHTH MpUadAy Ta iX B3a€EMO3B'SA30K, a TaKOX TMPEICTABUTH B
HAOYHOMY BUTJISAJII POEKT TEXHOJIOTIYHOTO MPOLECY CKIIA/IaHHS.

Ha puc. 2.4.1 HaBeneHo cxeMy CKJIalaibHOTO ckiany. Ha i cxemi okpemi nertai
1 CKJIaJaibHI OJMHUII 300paXyIOTh Yy BUIJISAI MPSIMOKYTHHKIB, Ji€¢ BKa3ylOTh HOMEDP
MO3HUIIIT AeTan ado CKIagaabHOT OJMHMII 3TiAHO 3 crerudikailiero, i HalMeHyBaHHS Ta
HEOOX1IHy KIIbKicTh. CXema CKJIaJajbHOrO CKIJIaJy BUKOPUCTOBYETHCS AJISl aHAMI3y U

CHUHTE3Y NPUJIALY Ta MPOLECY CKIIATAHHS.
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Pucynok 2.4.1 — Cxema CKJIaJiaJJbHOTO CKJIaay

2.5 TexHoJioriuvna cxemMa CKJIaJaHHA

1

Conno

2]

[IpoekTyBaHHS TEXHOJIOTTYHOIO IPOLECY CKIIAJJaHHs BKIIOUa€ BUO1p HAOUTbII

pallioHAJIbHUX TMPOIECIB 1 CIOCO0IB CKJIAJaHHS, BHU3HAYCHHS ITOCIITOBHOCTI

3'€lHaHHA JeTalied 1 CKIaJaIbHUX OJWHHIIb, PETYJIIOBAHHS 1 KOHTPOJIO BUPOOY Ta

CKJIQJalbHUX OJWHHUI, BHUOIp HEOOXIAHOrO  YyCTAaTKyBaHHS, pPOOOYMX

i

BUMIPIOBAJIBLHUX IHCTPYMEHTIB T4 HOPMYBAHHsI OTlepaliii TEXHOJOTIYHOTO MPOIIECY.

[Tpu oMy Tpeba nependavaTy BCi 3aX0AH 3 3a0€3MeUeHHS 3a/1aH01 TPOrpamMu

BUITYCKY BUPOOIB, 1110 MOBHICTIO BiJIMOBIJIAI0Th TEXHIYHUM BUMOT'aM, CKOPOUYEHHS

Ha pucynky 2.5.1 300pakeHa TEXHOJOTIYHA CXeMa CKJIAJaJIbHOI OJWHUII

eKCTpyIepa.
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Pucynox 2.5.1 — TexHonOTIYHA CXeMa CKJIaIaIbHOT OJTUHUITI

2.6 BucHOBOK
B TexHonor1uHii yacTuHi OyJIM BUKOHAH1 HACTYTIHI TyHKTH:

=
= = - = =
- = - = -
o @ = (=" =
=] == o ] =
T 8] — m o
@© @ g ]
2 B ©
o] =
1| Unninap | 1 Exctpyaep
- — —
% f
5 g 5 3 2
: £ s : :
= 3 = £ O
= o
e = o~
13| Mewut |1 IS Hikka |1
Kneitu
10| Kpuwika |1
13| Memut |4 8 [Foprosung 1
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=
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. w [T=) =
13| euut |1 3| Hixka |1 =
= 2
£ 3
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Bysno npoBeaeHO 0MUC KOHCTPYKIIIT 32 CKJIAJalIbHIUM KPECICHUKOM;

BupiiieHi 0CHOBH1 KpUTEpii TEXHOIOTTYHOCTI;

Ao Qo

LloQuch

Ariris1. 00.000 M3
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- [IpoBeneHo po3paxyHOK TOYHOCTI MEXaHOCKIAAAIbHUX pOOIT ABOMA
METOJIaMU;
- CTBOpeHa TEXHOJIOTIYHA CXeMa CKJIaJaHHS;

- Cxema CKIIaJaJIbHOT'O CKJIAly.

3 4oro Mo’kHa 3pOOHTH BHCHOBOK II[0, KOHCTPYKI[iSl € TEXHOJIOTIYHOIO Ta ii

MOJKHA ITYCKAaTH B BI/IpO6HI/ILITBO.
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3AT'AJIBHI BUCHOBKHA
B aurutoMHii po6oTi Oy710 TPOBENCHO BEIHUKY POOOTY 3 MOMIYKY iH(OpMaIrii.

Mu Ai3HaIKCh SIKi ICHYIOTh aHAJIOTH, Ta YUM BOHU BIJIPI3HAIOTHCS. TakoXK 3HANUIILIN

MOJIETI1 SIKI BUKOPUCTOBYIOTHCS Y KOMEPIIHIM 1T, a OT)KE € TMOMUT.

[Ipu anamizi mitepatypu Oyjio po3ibpaHo wmarepianu sIKIi MOXKIUBO
BUKOPHUCTOBYBATH, iX c(hepy 3acTocyBaHHsA, Ta KOPOTKi BiaactuBocTi. Ille mizHanucs
PO PI3HOBU/IM JBUTYHIB Ta HAarpiBayiB, K1 BOHU OyBalOTh, iX IepeBaru Ta HEJOTIKH.
[ Buxomsum 3 mpoaHamizoBaHoi iH(opmamii mixiOpaHO IBUTYH, HarpiBay, Ta
KOHCTPYKII}0 BCi€l ycTaHOBKU. Po3poOneHo 3a-mMozeni 4YacTHUH YCTaHOBKH.
[IpoBenena pobOoTa 31 CTBOpPEHHS POOOYOr0o MPOTOTHUITY. TakoK Oyiau MpoBEAcHI
PO3paxyHKU 3 TEXHOJIOTIYHOCTI, €TaliB MOro 300pKM Ta OCHOBHHMX ITOKa3HUKIB.
[lopaxoBaHi OCHOBHI PO3paxyHKH Al poOOTH EKCTpyAEpy, a came: HIBUAKICTb
oOepTaHHsl IIHEKY, IIBHUJIKICTh BUTATYBaHHS HUTI, MOTY>KHICTh Harpipada Ta ioro
poboua TeMmreparypa, MBUIAKICTh HAMOTYBAaHHS HUTI KOTYIIKOI, OXOJIOIKEHHS

EKCTPYyIEpY, PO3paxyHOK HIXpOMOBOI HUTI JJIsl HAarpiBaya.

3 OTpUMaHUX Pe3yNIbTATIB OTPUMAIIM KOHCTPYKIIIO EKCTPYIEpa, sIKa MPALIIOE 3
IIMPOKUM aCOPTUMEHTOM IUIACTHKIB Ta Ha BUXOJI BUJae 1 Kulorpam 3a roJAUHY

rOTOBO1 IPOIYKIIIi 3 TOCUTh BUCOKOIO SAKICTIO.
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