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Abstract

The object of development and design:
- Modeling of the process of abrasive wear of the extruder's working bodies.
The goal of tle research:

- Investigation of the abrasive impact of the fillers and plasticizers on the
working body of the machine

Explanatory note diploma project consists of the introduction, 3 sections, con-
clusions, a literature of 21 sources and 4 additions. Ttheuwolume of the note is
107 pagesThe graphic part contairn’sAl format chairs.

The project includes a description of the technological process, in which the
extruder for production of polypropylene sheets, its purpose and place in the tech
nological scleme is considered.

The work provides technical specifications, looked at the design and principle
of operation of the device, performed parametric, thermal calculations and calcula:
tions on the strength, which confirm the validity and reliability of themmaccon-
structions.

The project was made literature and patent search on the topic of researchin
the wear of the extruder's screw.

Also undergraduate diploma project examines the suitability of the developed
unit to the standards of safety and givesomemendations for the installation and
operation of the device before making a block of gear wheels.

Key words: EXTRUDER, Durability, Polypropylene, Wear, Screw.
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Create Model Database
483 With Standard/Explicit Model

#3 With CFD Model

&= With Electromagnetic Model

ij Open Database "{—_'».J Run Script

Abaqus/CAE
6.14

1 B:/.../diploma_num2.cae 3 A
2 Bi/.../diploma3(abrasive_wear).cae }
3 B:/.../diploma2(abrasive_wear}.cae

4 B:/.../diplomal(abrasive_wear).cae

5 B:/.../diploma(abrasive_wear}.cae The Ab q 2 Softw: 3 product of Dazsault Sy S l C P P d Rl USA
=2 5 he 305 lo g smuu dCT Zau
he U
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Abaqusmise stcdIs* dzeso d2?2 ftesj Cls IsO ofdjiigg Flap.iltc

2.2).

[Z] File Model Viewport View Part Shape Feature Tools Plug-ins Help K?

LEE=SEE t e «RENO:S I[N~ e @UOw@HIT A

Let e 41 2 3 4 Al @@ ORI C Bl s [ :BaD

[ Mode: [ Modet-1 [ part:| H

Module: - Part

Model | Results |
& Model Database B FE "Q" iy

o= (¥
o |

PR EAE P KE|
® |2 PR

@ F Fie
Py Amplitudes
L Loads
L Bos

[ Predefined Fields %
i 7S simuLia

A new model database has been created
[l | The model “Model-1- has been created

ol

t dMzdz8 CsB 52 MmjAbggustse dh j

| BsH'Pars® ™™ o stdsts o' mfsOdA dz L OH O B

B4 sted Mk dfship. dalzv3 ) .
2= Create Part e
Name: | (ETTS]

Modeling Space

@ 3D () 2D Planar () Axisymmetric

Type Options
@ Deformable

() Discrete rigid

_ i . Mone available
() Analytical rigid

() Eulerian

Base Feature

Shape Type

DR erosion |
©) Shell Revelution

_ - Sweep

) Wire

() Point

Approximate size: | 200

[Continue...] [ Cancel ]
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t Mz dzts € OF g dzdz™

Displacement/Rotation
Step-1 (Static, General)
: Set2] 3

Csvs: (Global) [y L

Distribution: | Uniform

R

-1

radians
radians
radians

Amplitude: | Amp-1

Note: The displacement value will be
maintzined in subsequent steps.

Name: BC-4

Type:  Displacement/Rotation
Step:  Step-1 (Static, General)

Region: Set-29 [y

CsYs: (Global) [y A
Distribution: | Uniform
o

Fuz

@ ux

7] URL:

[ uR2:

[ ™

radians
radians

radians

0

FUuR: |0

Amplitude: | (Ramp)

Note: The displacement value will be
maintained in subsequent steps.

B )

{ M dats € O2 168  dzj

iodddzh j dzj

f tew i3S Iz

o' ' L.

4 Edit Boundary Condition

Name: BC-5

Type:  Displacement/Rotation
Step:
Region: Set-15

Step-1 (Static, General)

CSYS: (Global)
Distribution:  Uniform

M i

Mz

A uz:

B urt: radians
radians
UR3: radians
Amplitude: | (Ramp) %I

Note: The displacement value will be
maintained in subsequent steps.

oK Cancel

CoOtoytto ts°

%

Name: BC-3

Type:  Displacement/Rotation
Step:

Region: Set-28 [y

Step-1 (Static, General)

CSYs: (Global) [y A
Distribution: | Uniform
B

@2

Cu

[ URL:

[ UR2:

[ UR3:

radians
radians
radians

Amplitude: | uglub

Note: The displacement value will be
maintained in subsequent steps.

o)
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 Edit Amplitude *
Mame Amp-1
Type  Tabular
Time span: | Tokal time [~
Smoothing: (®) Use sobver default
() Specify:

Arnplitude Data  Baseline Comection

lime/Frequency Amplitude
1 0 ]
2 1 [T ]
3 3 0.005
4 30 0.2
K Cancel

t MEZAB OB dz' skH O tolf g s | fiziz® i Isafiatzd 0

& Edit Interaction X
Name: Int-1

Type:  Surface-to-surface contact (Standard)

Step:  Step-1 (Static, General)

P Master surface: m_Surf-3 [3

pof g

Sliding formulation: (@) Finite sliding (O Small sliding

P Savesudface: s Suf3 [

Discretization method: Surfaceto suface v
[] Exclude shell/membrane element thickness

02

Contact tracking: (® Two configurations (path) (O Single configuration (state)
Slave Adjustment  Surface Smoothing  Clearance  Bonding
(®) No adjustment
() Adjust only to remove overclosure
() Specify tolerance for adjustment zone: |0

() Adjust slave nodes in set:

Contact interaction property: IntProp-2 M B
Options:  Interference Fit...

Contact controls: | (Default) ™M

oK Cancel
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XIll BceykpaiHcbKa KoHpepeHLUia «EdekTnBHI npouecy Ta ob61agHaHHA XiMiYHUX BUPOOHULTB Ta NaKyBa/IbHOI TEXHIKU »

IIporpecuBHi MeToN MiABHINEHHS 3HOCOCTIHKOCTI po00OYNX OPraHiB eKcTpyAepa

Ckynkin H.O., ctynent, Yemepuc A.O., K.T.H., JOII.
HarmioHanpHUIT TEXHIYHUI YHIBEpCUTET YKpaiHU
«KuiBCHKMIT MOMITEXHIYHUIT IHCTUTYT iMeH1 Irops CIKOpChKOT0»

Haeeoeni npocpecueni menoou nioguiyjerHs 3HoCOCMIliKocmi poboyux opearie excmpyoepa

JIIs TOJINIIeHHsS TeXHOJIOTIYHHX BJIACTHBOCTEH IOJIMEPIB IpH iX MepepoOIll Ta CIIOKHBUHX
BJACTUBOCTeHl BHpPOOIB 3 HHX B IIOJIMEP VYBOJITH JIOOABKHM 1 HAIOBHIOBAYl: CBITJIO-1
TepMOCTaOLII3aTOpH, MacTwia, OapBHUKH, apMyl0dl BOJIOKHA, JHCIEpCcHI MaTepiamn Ta 1H. Ili
PEYOBHHH ICTOTHO 3MIHIOIOTh MEXaHIYHI, TEeIUIO(I3HMYHI Ta PEOJIOTIYHI BIACTUBOCTI OTPHUMAHHX
ITOJIIMEPHUX KOMIIO3HIIIH B MOPIBHSHHI 3 BUX1JTHHM ITOJIMEPOM.

IIpu npOMy, SK TIpaBUJIO, IOTPiIOHI OUIBII BHCOKI TeMIlepaTypu 1 THCKH eKCTpys3ii,
30UTBIIYIOTHCS MEXaHIYHI Ta KOpO3iifiHI HaBaHTaXe€HHS Ha po0OdYl OpraHH eKCTpyJepa, a OCKUIbKH
BOJIOKHICTI Ta JIUCIIEPCHI HAIIOBHIOBAYl B PSI1I BHUIIAJKIB MalOTh aOpa3HBHUM BIUIHB, 3POCTA€ PH3HK
IepeIdacHOr0 3HOCY JOPOTHX BY3JIIB YCTaTKyBaHHA: 4YEpB'SAKIB, IINHAPIB 1 (opMyrodoro
IHCTpYMEHTa.

[Tpomecamu TepTS 1 3HONIYBAaHHA MOKHAa KepyBaTH 3 JIOMIOMOTOK KOHCTPYKTHBHHX,
TEXHOJIOTIYHHX 1 eKCILTyaTaIliiTHIX 3ac00iB.

JIo KOHCTPYKIIITHUX 3aco0I1B MIJBUINEHHS 3HOCOCTIIIKOCTI JeTajaeill MalliHH BIAHOCSATHCS:
MpaBWIBHHIT BHOIp MaTepialiB IIapH TePTS; paIllOHATIbHA KOHCTPYKIS PYXOMHX 3’€JJHAHB;
3a0e3MeYeHHs ONTHMAaIbHOI MOPCTKOCTI MIOBEPXHI; KOHCTPYKTHBHI METOIN 3HIDKEHHS TEMIIEpaTypH B
mapi TepTS, TOIIO.

JIO TEXHOJIOTIYHUX 3acO0IB MMIIBUIIEHHS 3HOCOCTIHKOCTI Map TepPTS BIIHOCATHCS Pi3HI METOIU
3MIITHEHHS [TOBEPXHI, SKi CIIPUSIOTH PO3IIHPEHHIO Jlialla30Hy HOPMaJIbHOTO 3HOIITYBAaHHS 1 3HIDKEHHIO
HOr0 IHTEHCHBHOCTI 32 paXyHOK (h13MKO-MeXaHIYHHX BIACTUBOCTEH CTPYKTYpPH, XIMIYHOIO 1 ()a30BOTO
CKJIaJly TOBEpXHEBOTO INapy, CTBOPEHHIO CIPHATINBHX 3aJIHIIKOBHX HANpyXKeHb, IMiIBHIIEHHIO
AHTH(PUKIIIITHIX 1 aHTHKOPO31HHUX BJIACTHBOCTENL, TOIIIO.

Jlo ekcIuTyaTariifHuX 3aco0iB BITHOCSTHCS BEIHYMHH IHTOMHX HaBaHTaKeHb, IIBHIKOCTEIl
IepeMillleHb, TeMIepaTypHI YMOBH, JHHaMiKa HaBaHTaKeHb, MaCTIUIbHI PIUHHI TOIIO, KOTp1 3B’ SI3aHI
3 IIpOLIecaMH, JIIS IKUX CTBOPEHO JJaHe 00J1aJHAHHS.

Sk mokaszanu gocuiukenHs [1]1 naii6inpm nepenekTHBHIME Ul 001aJHAHHS, LIO IIEPEPOOIIIE
IIJTacTMAacH, € TEXHOJIOT19H1 3acO0H TIiIBUIIIEHHS 3HOCOCTIIKOCTI Iap TepTd. Ile moB’ 13aHo 3 OLIBIIO
e(eKTHBHICTIO 1 €KOHOMIYHICTIO JaHUX 3aco0iB. MaTepiaim JUIS BUTOTOBICHHS poOOYMX OpTraHIB
eKCTpyJepiB 1 TepMOIUIACTaBTOMATIB ITOBHHHI MAaTH BEIHKHIl OmIip aOpa3sHBHOMY 3HOIIYBaHHIO,
BHCOKY KOPO3IiTHY CTIHKICTb, OIIp 3ailaHHIO 1 aHTH()PHUKITIIHI BIACTHBOCTI.

lapTyBaHHS  JOBIOMIpDHHX JeTajdell By3/la IUTacTHKAIii (IIHEKIB, INUIHAPIB) He
PEKOMEHIY€ETHCS 3 TAKHX IIPUIHH:

— TeXHOJIOT 1 He TapaHTy€e BUCOKOI 1 pIBHOMIPHOI TBEPIOCTI IO BCIiT JOBXKIHI JIeTalIelt;

— IIpU TapTyBaHHI B1IOYBalOThCS 3Ha4YHI AedopMarlii JTOBIOMIPHUX JeTaleil 3 BUKPHBICHHIM
II03JI0BJKHBOI OC1, 110 HEJOIMYCTHMO IIPH JKOPCTKUX JOITyCKaX Ha 3a30p MUK ITHEKOM 1 IITIHAPOM;

— BinOyBaeThcs 301THEHHS IOBEPXHI BYyTJENeM IIPH HarpiBi, IO BeJie JIO 3HIDKEHHA i
TBEPIOCTI 1 BUMArae BeJIUKUX 3aTpaT JUIs YCYHEHHS IIbOTO SBHIIIA.

Takum 4YHHOM, WpH TapTyBaHHI He 3a0e3MedyeThcs BHCOKA eKCIUTyaTallliiHa SKICTh
JIOBTOMIPHHX JIeTalell 1 CTPOK CayKOH MapH “NIHEeK-IMUIHAP™ eKCTPyJepiB 1 TePMOILIaCTaBTOMATIB
Mammit (qo 10 wmicsmiB). [apTyBaHHS 3 JIOIMOMOTOIO JIa3€PHOTO IIPOMEHS JO3BOJISE 3MEHIIHTU
nedopmMarii JOBrOMIPHHX JeTaleil 1 MABHIIHUTH TBEPHICTh ITOBEPXHI 3a PaXyHOK YTBOPEHHS
MUIKOJIUCIIEPCHUX CTPYKTYp, IPH IIBHAKOMY OXOJIOJUKEHHI. AJle el METOJ MaJoIpoJyKTHBHUIA,
JIoporuii i 3a0e3meuye Maxy ToBIHHY (10 0,1 MM) 3MmingeHoro mapy 121

XiMIKO-TepMidHa 00poOka € e(eKTUBHHM CIOCOOOM IMJBHINEHHS 3HOCOCTIHKOCTI JeTalei
MAaIlliH B PI3HUX YMOBaX EKCILTyaTallli 3a paXyHOK 3MIHH XIMIYHOTO 1 ()a30BOr0 CKJIaay ITOBEpXHI,
MIJBUIIEHHS I TBEPJOCTI, CTBOPEHHS 3AJIHIIKOBUX HAIpyXkKeHb CTHCKY. IIpH XIMIKO-T€pMIUHIi
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00po0111 MOBEPXHSI METATy HACHIYETHCA METOAOM AH(Y31i XIMIYHUMH eJIeMeHTaMHU BYTJIEIeM, a30TOM,
6op0M KHCHEM TOIIO 3 YTBOPEHHSAM TBEPAUX XIMIUYHHX 3’ €IHAHb IIUX €JeMEHTIB 3 METaJIOM (Kap6i,ZIiB
HITPHIIB, OOpHIIB, OKCHJIIB) Ta 30HOK TBEPJNX PO3YHHIB IIHX €JIEMEHTIB B KPHCTAIIYHIN PElnTI
MeTalry. B pe3yapTaTi ollepKyeMO Ha IOBEpPXHI I'paJll€eHTHE IMOKPHUTTS BHCOKOI TBEPAOCTI 1 3HAYHOI
TOBIIHHH.

IlemeHTaIis — mMpoIllec HaCHYEHHS MaJOBYIJIENEBHX CTasleil ByIyeneM IpH TeMiepatypi 900—
1000 °C 3 mogansIM rapryBaHHsaM . IleMeHTalis 3a6e3medye TBepaicTs nmoBepxai HV 10 8 000 MIla
1 TJMOHHY 3MIIHEHOro Imapy 10 2 MKM. BOHa 3acTOCOBYETBHCS IS MIJIBUIEHHS 3HOCOCTIHKOCTI
neTaneil JOMOMDKHHX IPUCTPOIB eKcTpyaepiB. I 3MIIHEHHS IIHEKIB 1 MIUTIHIPIB eKCTpyHepiB
IIEMEHTAIllsI He 3aCTOCOBYETHCS B 3B’S3KY 3 HEBHCOKOI 1 MOPIBHSHO 3 IHIOIMMH BHJIAMH XIMIKO-
TEPMIYHOI OOpPOOKH TBEpJICTIO MOBEPXHI 1 3HAYHUMH JedopMalliiMH IOBTOMIPHHUX JeTaleil IMpH
rapTyBaHHI.

HaiiOou1pmn mmpoke 3acTOCYBaHHS JUIS 3MIITHEHHS JeTajei, M0 KOHTAKTYIOTh 3 IOTIMepaMH
IpH iX IepepoOIl Mae a30TyBaHHsA. HacHdeHHS MOBEPXHi a30TOM IIpu TeMieparypax 500-600 °C
BUKJIHKAae yTBOpeHHS HITpHAIB pisHHX (a3 (Fe2N, Fe3N, Fe4N) 3 pi3HOKW TBepHICTIO, OYI0BOIO
KPUCTAJIIYHOI PENITKH 1 KOpPO3IHHOI CTiiKicTIo. TBepaicTh HIiTpumB jgocsrae HV 12 000 Mlla,
rbuHa a3oroBaHoro mapy go 0,5 mm. HiTpugHi CHOIYKH MeTaliB MAaroTh aHTH(PUKINITHI
BIAaCTHBOCTI . TpanuiiiiHe IiYHE a30TyBaHHS IPOBOJUTHCS B CEPEJOBHUINl aMIaKy Ma€ BEIHKY
TPUBAIICTh (0 72 TOA.) 1 He 3aBXKAM 3abe3ledye BHCOKY SKICTh ITOBEPXHEBOI'O 3MIITHEHHS
JIOBTOMIPHHX JeTanell, BUKJIHKaoun JedopMarii ix oci. KpiM Toro, mpu a30TyBaHHI B cepeIOBHIII
aMiaKy BiIOYBa€ThCS HACHUYCHHS MeTaly BOJHEM, II0 BUKIHKA€ OKPHXUYECHHS ITOBEpPXHI 1 3MEHIIEHHS
00’eMHOI MIITHOCTI MeTary. /[ a30TyBaHHS 3a JAHOK TEXHOJIOTIEI0 3aCTOCOBYIOTHCS CIIEIlialbHI
CTaJIl — HITPOJIOi.

AJTbTEepHATHBOIO TPAJUIIHHOMY IIYHOMY a30TYBAaHHIO € a30TyBaHHS B TIIIOYOMY pO3psii
(loHHe a30TyBaHHS) B 0€3BOJJHEBUX HACHUYIOUHX CEPEJOBHINAX (CYMIIll a30Ty 3 aproHOM B PI3HHX
CITIBBITHOIICHHAX IUX €JIeMeHTIB). [[aHa TeXHOJIOT1S JO3BOJIIE MPHCKOPUTH Iporiec B 5—10 pa3iB mpu
CKOpOUYEHHI BUTpAT enekTpoeHeprii B 10 pa3iB 1 ra3iB Ha JiBa MOPSIKH.

TexHoIOTIYHMIT TpoIleC J00pe KEPYEThCS 3a JOMOMOT 0K YOTHPHOX TEXHOJIOTIYHUX (DaKTOPIB
(TeMIepaTypu nudy3iiiHOTO HacHYeHHS, THCKY B BaKyyMHINl KaMepi, CKJIaly HacHIyIOUIOro
cepelIoBHUINa 1 9acy Audy3iifHOro HACHYEHHS), 0 JO3BOJSE KepyBaTH TBEPIICTIO, (basanM CKJIaJIOM,
TOBIIMHOIO a30TOBAHOTO IIAPY 1 3aJIMIIKOBUMHU HANIPyKEHHSMH B IOBEPXHEBOMY IIapl CTHCKY B
MIMPOKHX MexkaxX. Ile 03BOJS€ ONTHMI3YBaTH BIACTHBOCTI 3MIIIHEHOTO IIapy IS OJepiKaHHS
MaKCHMaJIbHOI 3HOCOCTIHKOCTI 3 BpaXyBaHHSM YMOB eKCILTyarallii. TeXHOIOr1s JI03BOJIS€E 3MIIHIOBATU
BCl MapKH CTajei, JYaByHIB, THTaHy 1 HIOro CIUIaBiB, BHKIIOYAE BOJHEBE OKPHXUYBAHHS METANTIB 1 €
€KOJIOTITHO YHCTOIO.

A30TOBaHI MapH CKJIAJAOThCA 13 HITPHAHOI 30HU 31 CTAOLIFHOIO CTPYKTYPOIO Ta TBEPIICTIO 1
IepeX1JIHOI 30HH (30HH BHYTPINIHOTO a30TYBAaHHS) 31 3MIHHOIO TBEPIICTIO 1 KOHIIEHTPAIIIEI0 a30Ty 10
IIHOMHI, SIKa 3MEHIIYIOTHCS BiJl IIOBEPXHI JO OCHOBH 32 €KCIIOHEHIIAIBHOK 3aJIeKHICTIO 1 3aJI€KHUTh
B1JI TEXHOJIOTTYHUX ITapaMeTpiB MPOIleCy a30TyBaHHS.

CTpyKTypa a30TOBaHUX IIapiB /IS BETUKOI KUTBPKOCTI KOHCTPYKIIIIHIX CTalell, B TOMY YHCII 1
nocaypkyBaHuX craneil (38XMIOA, 45 1 cram 20) € cTaOUIBHOIO 1 HE BKIIOYaE METacTaOLTBHHX (a3.
ToMmy iX 3HOCOCTIHKICTD MIATIOPSAKOBYETHCS MPSIMOIIPOIIOPIIIHHIIN 3aJI€KHOCTI BIJI TBEPIOCTI.

B manmii yac B MammHOOYAyBaHHI B SKOCTI KOHCTPYKIUITHOIO MaTeplaly 3acTOCOBYIOThH
OKICHY KepaMiKy, 1[0 BKJIFOYa€ OKCHIN FOMIHIIO, IMPKOHIIO, HITPU] KPEMHIIO 1 KapOia KpeMHiro. 111
MaTepiall XapaKTepU3YIOThCS BUCOKOIO MIITHICTIO, JOOPOIO 3HOCO- 1 KOPO3IHHOK CTIHKICTIO, HI3bKUM
Koe(iieHTOM TepTa. MOoIyap MpyKHOCTI 1 KOe(IIIEHT JIHIHHOTO pO3MIMpPeHHS TaKUX KepaMik
OMU3BKUIT 10 CTall, TOMY MOKHA HAHOCHUTH Ha HUX ITOKPUTTS BEIHKOI TOBIIHHH.

BucHoBKH

TakuMm 9HHOM, Ha OCHOBI IPOBEICHHUX JIOCIIPKEHb BCTAHOBJICHO, IO € PH3HK II€PeadacHOro
3HOCY JJOPOTHX BY3JIB YCTaTKyBaHHS, 3a PaXyHOK BBEJIEHHS J100aBOK 1 HAIIOBHIOBAUIB, 110 BBOJATHCS
JUTS TIOMIIMIIEHHS TEXHOJIOT IYHHX BJIACTHBOCTEM MPH MepepoOIIl MOTIMepIB 1 CIIOKHUBUYHX BIaCTHBOCTETT
BHUPOOIB 3 ITOIIMEPIB.
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[IpoBeneHo aHami3 JKepeld Ta JITepaTypH, HaBeleHI CIOCOOH MMIABUIIEHHS 3HOCOCTIIKOCTI
MatepianaiB. OOIPYHTOBaHO METOJ MIJBHIIEHHS 3HOCOCTIHKOCTI JIeTalell yCTaTKyBaHHS, SKHM 3a
pe3yJIbTaTaMH aHaTi3y cTaB METO]I 3MIITHEHHS JieTajleil a30TyBaHHSM.

BusBieHo HOBHII KOHCTPYKIIIHHMII MaTepial, SKHII Hapa3l HIMPOKO BHKOPHCTOBYIOTH ¥
ManmHOOy/TyBaHHI, a caMe - OKHCHY KepaMiKy. I{I MaTepiaan XapaKTepH3yThCS BUCOKOI MIITHICTIO,
00O 3HOCO- 1 KOPO3IHHOKO CTIHKICTIO, HH3HKUM KOE(IIIIEHTOM TepTS.
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3MeHIIeHHs] eHeProOBHTPATHOCTI Ta MiABHIEHHS SIKOCTi BHXIJTHOT0 MaTepialy HIIsIXOM

YA0CKOHAJIeHHSI eKCTPY3iiiHOI ro/I0BKH

Hixitenko M.C., ctyx., Kazak 1.O., nom., K.1IL.H., gou. Kad. XIICM
HarmoHanpHUIT TEXHIYHHI YHIBEpCUTET YKpaiHi « KHIBCHKUIT MOTITEXHITHHIT IHCTUTYT
iMeH1 Irops Cikopcbkoro», M. Kuis

V pobomi nponoHyemuvcs kOHCMpYKYis excmpys3iliHoi 20106KU 2PaAHYIAMopa, v AKiti 3a60saKuU
BUKOHAHUX 000AMKOGUX KAHANIG, HA NOGEPXHIO KAHATY O NPOMIKAHHA PO3NIAEY MOACHA NOOAGaAmuU
OOMIWIKU, UJO 3MEHUIVIOMb MEPNS MIHC PO3NIAGOM Ma eHYMPIiUiHbo noeepxtero xopnycy. Lle cnpuse
3MEHUIEeHHIO 2I0paeGniuvHo20 ONopy 20106KU i eHepeemudHUxX GUMpan Ha NpooaeGloeaHHA PO3NIAGY
Kpi3b Hei.

I'panynsaTopn — IpUCTPOI JUIS MepepoOKH CHITYy40i CHPOBHHH HEBEIHKHX (pakIliii NUIIXOM
CYXOTO IIpecyBaHHS 1 IIPOJaBIIOBAHHS YIIUIBHEHOI MacH 4epe3 MaTPHII0 3 OTBOpaMH. I paHyIaTOpH
IINPOKO BHKOPHCTOBYIOTBCS JUIA BHpPOOHHIITBA KOMOIKOPMIB, a TaKOX JUIS BHTOTOBJIEHHS
MOTIMEPHIX, MAJIUBHUX TPaHyII Ta 1H. I paHyIsSTOpH MOUISIOTH Ha:

— GapabaHH1 TpaHyJIATOPH;

— TapuUTYacTl TPaHYISTOPH;

— KOHYCHI TPaHyJIITOPH;

— 0araToKOHYCHI TPaHyISTOPH;

— CTPIYKOBI TPaHYISATOPH;

— BiOparriitui rpanyasTopu [ 1].

I'paHyI11ig 3aCTOCOBYIOTH TOJIOBHUM YHHOM 00JIaCTAX XIMIYHOI IIPOMHCIOBOCTI, METaTyprii, B
€HEepreTHYHOMY TOCIIOJIAPCTBI, @ TaKOX B CUIBCBKOMY TOCIOJApCTBi. I'paHyIH BHTOTOBISIOTHCS
IIWTHJIPHYHOI , KyO1uHOoi, chepranoi 1 myckaroi dopmu. @opma IpaHyT 3aJI€KUTh Bl PO LIIOI0Y0]
TOJIOBKH 1 M€TO/]a TPaHy TIOBAHHS .

CaM TeXHOJIOTIYHHII MpOIeC BUTOTOBJIECHHS TpaHy] € JIOCHTh JerkuM. OCHOBHAa CHpOBHHA,
IIOJIA€THCS B CIENIaTbHUI 3aBaHTaXKyBaJbHUII OYHKEp KOHYCOMOMIOHOI (OpMH,TaK CHPOBHHA
peTenpHO mepeMinryeTbesi. CHpPOBHHA IMOJAETHCS caMe B TIM KUIBKOCTI, SIKOI BUMarae KOHKpEeTHHIT
IIpoIlec BUTOTOBJIEHHS I'PaHyJI. 3a JOMOMOTIOK YepB’sKa KUl IPUBOJUTHCS B PyX €IeKTPOIBHTYHOM
gepe3 peyKTop ,IIOJIMEPHUI MaTepial MepeMINyeThCS B MIWTIHAPHIHY 30HY 4 UepB’SIHOTO IIpecy.
Jlami martepian moTparuisie B 30HY (OpMyBaHHS Ta BHIABIIOEThCA depe3 (HOpMYyHOdy TOJIOBKY 1
npuiiMae moTpibHY ¢opMmy. HarpiBaHHS INUTIHApPa TpaHYIATOpa 3IIMCHIOETHCS HarpiBadaMu, SKi
PO3MINIYIOTHCS 30BHI 1 MILUIHHO OXOILTIOIOTEH BCIO IMTOBEPXHIO.
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