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I'A3OIIOPOIIKOBE HAIIJTABJIEHHA
CAMODJIOCYIOYHUX CIIJIABIB

BCTYII

HannasnenHs — e mporec HaHECEHHsI METOIaMH 3BapIOBaHHsI IIapy
IPUCAZHOIO METagy Ha IIOBEPXHIO OCHOBHOI'O 3 METOI0 HApOIIyBaHHS
po3mipiB netanmeit abo HamaHHS X POOOYNM ITOBEPXHIM CIICIiaTbHUX
eKCILTyaTall[liHUX BJIIACTUBOCTEH.

[lepeBaroro  ra3onmoJyMEHEBOTO  CHOCOOY  HAIUIABIICHHS €
MOJJIUBICTD PETYJIIOBAaHHS B IIMPOKUX MEXax JI0JIi TeIlia, 110 BBOJUTHCS B
OCHOBHUI 1 npucaguuii marepianu. lle mae MOXIMBICTH 3a0e3redyBaTH
MiHIMaJdbHy TJIMOMHY TIPOIUIABICHHA 1 MiHIMambHe pPO30aBICHHS
HAIUIaBJICHOTO  METaJy OCHOBHHMM. | a3omoilyMeHeBe HarlaBJICHHS
3MIHCHIOETHCS 3 BUKOPUCTAHHAM IMPHCATHUX MaTepialliB y BUTISIIL IPOTIB,
npyTKiB 200 mopomki. [lpu BHKOpHCTaHHI TPUCATHOTO Marepiany y
BUTJISAL APOTY a00 MPYTKa, MPOLIEC HAIUIABJICHHS BEAYTh 3 BAKOPHCTAaHHAM
3BHYAMHUX I'a303BapIOBAJIbHUX MATbHUKIB.

I"a30mopoIIKOBHI MPOLEC HAIUIABICHHS BHUKOPUCTOBYIOTh, KOJIH
BUTOTOBJICHHSI TIPUCAJHOIO Marepiajly y BHUIJIAI JApoTy abo MpyTka
HEMOXJIMBO  ab0  €KOHOMI4HO  HemouiabHO. I  mpoBeneHHs
ra30MoOpPONIKOBOTO HATUIABICHHS BUKOPUCTOBYIOTH CIEIialbHI MalbHHUKH,
SK1 BIIPI3HSIOTBCS KOHCTPYKIEIO 1 CXeMaMH I0/iadi MOPOIIKY B 30HY
HaIlJIaBJICHHS.

1 3ATAJIBHI NOJIOKEHHSA

Jlist IpoBeIeHHS Ta30TOPOIIKOBOTO HATUIABICHHS BUKOPHCTOBYIOTh
MEPEBAKHO TPAHYJIbOBaHI MOPOIIKHA chepruaHOl (hOpMHU 3 pO3MIPOM YaCTOK
Bim 40 g0 100 mxm. HaiiGinbin AOIIIBHO TIa30MOPONIKOBUN CIOCIO
BUKOPHCTOBYBATH JIs HAIUIABJICHHS MaTepiaiiB, 10 MAaIOTh TEMIIEPATYpPy
TUTaBIICHHS JISNIO HIKYY TMOPIBHAHO 3 TEMIIEPaTyporo IUIABJICHHS



OCHOBHOTO MaTepiany. Lle pi3HOMaHITHI JIeTOBaHi YaBYHHU 1 XpOMOHIKEIeBi
CIUTaBH, JIETOBaHI BYTJEIEM, OOpOM, KPEMHIEM Ta IHIINMH €JIEeMEHTaMHU.
Taki MaTepiady BUKOPUCTOBYIOTH JUIsl HAILJIABJICHHS TBEPJUX IMOKPUTTIB,
CTIMKMX [0 cCHpauloBaHHS TpH aOpa3uBHOMY, TiApoaOpa3uBHOMY,
razoa0pa3suBHOMY 3HOIITYBaHHI, XIMIUHINA 1 BUCOKOTEMIEpaTypHiil KOpo3ii,
TOIIIO.

Tunu HaIaBICHOTO METAY 1 HOTO TBEPJIICTh, III0 MOYKHA OTPUMATH
3a TOTIOMOTO0 HaWO1IIbIIT BXKMBAaHUX IPaHyTHOBAHHUX TOPOIIIKiB, HABE/IEH] B
Tabymmi 1.1.

Tabmurs 1.1 - Tunm 1 TBepHmiCTh MeTaly, HAIUIABJICHOTO
IpaHyJbOBAHUMHU OPOIITKAMH Tra30M0JIYMEHEBUM CIIOCOOOM.

Mapka nopomiky | Tun HaruraBneHOTo METaITy Teepmicts, HRC

Mr-Ci Y30X28H4C4 51
[11'-C27 Y40X28H2C2B 53
I1I"-CP3 50X15H78C3P3 47 - 52
[r-Cp4 80X16H76C4P4 57 - 62

I'-10H-01 80X18H78C4P3 57 - 62

[1I'-12H-01 40X12H82C2P2 35-40

I1I"-10K-01 15X25H30K28B4 45 - 50

ITpu ra3onopoIKoBOMY HAaIlIaBJICHHI JIETOBaHUX YaBYHIB, cTaneH i
KOOAIbTOBHX CIUIABIB BHUKOPUCTOBYIOTH razomnonionuii ¢uroc BM-1.
Hamnaenennss camo(mroCcyrounx XpOMOHIKENIEBUX CIUIaBiB 3 Oopom i
KPEMHIEM TIPOBOJATH O€3 BUKOPUCTAHHS (DITFOCIB.

Jis ipoBeIeHHsT Ta30MOPOIIKOBOTO HAILTABIICHHS BUKOPHCTOBYIOTh
crnerianbHi nanbauku tuny ['AJI-2, [AJI-6, TH-4, "€Bpomker", ki MarOTh
NPUCTPOI AJIS 1030BAHOI MOAaYi MOPOUIKY B 30HY HariaBieHHs (puc. 1.1).

B nampaukax TtHmy [AJI-2, T'AJI-6 TOpOIIOK 1HXEKTYETHCS
CTpPyMEHEM KHCHIO B TOPOIIKOBOMY iHXeKTopi 4 (puc. 1.1), a micis BUXoay
KHCHEBO-TIOPOIIKOBOI CyMillli Yepe3 ra3oBUi iHKEKTOp 3 BOHA MiJICMOKTY€
aleTWwieH 1 B 3MilIyBajJbHIH KaMepi 7 YTBOPIOETBCS TOproYa CyMillL.
[opomiok pa3oM i3 TOPIOYOIO CYMIIIIIIO BUXOJUTh Yepe3 MYHAIITYK 8.
[Ipu 3ropaHHi roprovoi CyMillli MOPOLIOK HATPiBAETHCS 1 B PO3MIIABICHOMY
abo HarpiToMy J0 BHCOKOI TeMIepaTypd CTaHi MoOmajae Ha IOBEPXHIO
JIeTaJli, JIe TIOBHICTIO PO3ILIABIISIETHCS 1 YTBOPIOE HAILJIABJICHUH 1Hap.

B nanehukax tuny ['H-4 mopoiok Takox 1HKEKTYEThCS CTPYMEHEM
KHCHIO 1 IOAA€THCS B LEHTP MOIYM’s, IO YTBOPIOETHCS 0AaraToCOIIOBUM



MYHJIIITYKOM, /i€ BiH HarpiBaeThCsl 1 HAHOCUTHCS HAa TMOBEPXHIO AETali.
[Manpauku Ty ['H-4 € mpsaMocTBOIBHI 1 TpU3HAYEH] AT MEXaHI30BAHOTO
HarJIaBJICHHS.

1 - BeHTWIb KHCHEBHWIl, 2 - BCHTWIb AallETWICHOBUH; 3 - IHXKEKTOp Ta30BHIi;
4 - iH)XEKTOp TMOpPOIIKOBHUif; 5 - mo3arop; 6 - OyHkep; 7 - 3MillyBaiibHa Kamepa; 8 -
MYHJIIITYK; 9 - ra3oBe Moxym’sl.

Pucynok 1.1 — CxemMd NalbHUKIB JJIS Ta30M0POIIKOBOTO
HaIriaBJICHHA

[lanbHuku "€Bpomker" MalOTh MYHALITYKH 3  BHYTPILIHIM



3MINIyBaHHSIM MOPOMIKY 1o Thiry nanbHUKiB ['AJl (mmuB. puc. 1.1 a), a
TaKoX MYHIIITYKH i3 30BHIIIHBOIO TOJa4el0 MOPOMKy (auB. puc. 1.1 B).
ToMy BOHM MOXYTh BUKOPHUCTOBYBAaTHCh SK ISl PY4YHOrO, TaK 1 Jjs
MEXaHI30BaHOTO HaIUIaBIeHHs. Bci majibHUKKM MaroTh IO3YIOYi MPUCTPOL
JUTSL BKJTFOUEHHS 1 PeryTIOBaHHS MO/Iadi TIOPOIIKY B 30HY TIOIYyM 5, @ TAKOXK
3MiHHI MyHAIITYKH U PETYIIOBAHHS MOTYXHOCTI TIOTyM s1.

[Tpu ra3omopoIIKOBOMY HAIUIaBJICHHI OYMIICHY TOBEPXHIO AETali
rpifoTh (hakemoMm momym’ss nmo "samotiBaHHA". Ilicma mosiBEM OKpemMmx
KPAIUTMHOK PO3IUIABIICHOTO METATy Ha AUISHII TTOBEPXHi, [0 HArPiBa€ThCH,
BKIIIOYAIOTh MOJavy MopowKy. IIpomec HamnaBieHHs BeAyTh JiBUM
criocoboM. TexHika mpollecy HarlaBJICHHS MOBUHHA 3a0€311eYyBaTH MOBHE
PO3IUIABICHHS TIOPOIIKY, 10 TOTPANKB HA TOBEPXHIO JETaNi, 1 yTBOPEHHS
HAIUTaBJICHOTO I1apy NOTPIOHOT TOBIIMHMY.

2 META POBOTH

O3HaliomyieHHS 3 OYJOBOI 1 NPUHIMIIOM [ii OONamHaHHS IS
ra3oMnopolIKOBOTO HAIUIABJICHHS 1 OMaHyBaHHS TEXHIKM IIPOLECY
HaIUIaBJICHHsS] caMOQUIIOCYIOUMX HIKEJIEBHX CIUIABiB. 3’SCYBaHHS BIUIMBY
TTMOMHM TIPOIIABICHHS HA CKJIaJ 1 TBEPICTh HAIUIABICHOTO MIapy.

3HOIATOTOBKA 10O POBOTH

[Tpu migroroBmi 10 1abopaTOpHii poOOTH HEOOXITHO 3’ICYyBATH CYTh
NpoIleCy Ta30MOpPOIIKOBOrO HAIUIABJIEHHS, OymoBy 1 TWpUHOWO Jii
3aCTOCOBYBAHOI'O OOJIaJHAHHS, NpaBHia OE3NEeYHOro BHKOHAHHS PpOOIT,
METOAMKY BH3HAYEHHs Ha Makpouuridax 071 OCHOBHOTO MeTaly B
HAIUTaBIEHOMY 1 METOAMKY PO3paxyHKy CKJIQJy HAIlJIaBJICHOTO METaly 3
ypaxyBaHHSM CTYTIEHIO p0o30aBJIeHHS HOr0 OCHOBHHM.

o npoBeneHHs: poOOTH CIIiJi IPUTOTYBATH 3arajbHy YacTHUHY 3BITY,
B SIKIH HaBeCTH Ha3By 1 MeTy pOOOTH, METOAMKY BHUKOHAHHS, CXEMHU
NALHUKIB JUTS Ta30M0POIIKOBOTO HAIIABIICHHSI.
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4 MATEPIAJIN TA OBJTA/ITHAHHSA

ITocT ra30MmopoNTKOBOTO HAIUIABJICHHS 3 MATLHUKOM "€BpomKeT".
[Inactunku ctani Ct 3 TOBIIMHOKO 4 MM.

[Mopommoxk I1I'-10H-01 rpanynsuiero 100 MkM.

Makpouutipu mepeTHHY HaIUIaBIEHMX 3pa3KiB 3  Pi3HOIO

TJIUOUHOIO IIpOILIaBJICHHA.

5.

6
7.
8.
9

1.

Jlinilika, OKyJIsIp i3 BUMIPIOBATBHOO LIKAIOH0.
TBepnomip.

Toctpuii cTepxeHb AJ11 HAHECEHHS PUCKHU.
LiTka, TurockoryoIi.

CraHOK 151 pi3aHHS 3pa3KiB.

S METOAUKA BUKOHAHHA POBOTH

BuBunTiH  KOHCTpYyKWil0 1 mpWHOUN Aii TambHUKA s

ra3oIlopOLIKOBOr0 HAaIUIaBJICHHS, TIOPAJKOM HOT0 3aIyCKy B HilO.

2.

OHaHyBaTI/I TeXHiKy Ta30nopomKOBOTO HAIUIABJICHHA. HamnaBputn

nBa 3paszku nopomikoMm [I-10H-01, 3a0e3nednBiM B OJHOMY BHIAAKY
HaHECEHHs HIapy MeTany 0e3 MpOIUIaBJICHHS OCHOBHOTO, B JPYyroMy —
CHJIBHO TIepeTIaBIIsiiOYr OCHOBHUI MeTall.

3.

[lepepizati HaIUIaBlieHH! IUIACTUHKHA TIONEPEK HAIUIaBJICHUX

BaNMKiB. HaHecTn Ha mepeTHHU BaJIKiB PHCKY BIJIOBITHO PiBHS MOBEPXHI
3paska (puc. 5.1), BU3HAUUTH IO OCHOBHOTO METAIy B HAIUIABIEHOMY
yepe3 CITiBBITHOMIEHHS:

F h

np np

o= =
F,+F, h_ +h

np H

ne Fup - Tutomia mporutaBieHoi 30HY;

F. - Iuto1na HaruTaBJIeHOTo MeTay;

hrp - TTHOMHA MPOTUIABIICHHST,

hy - BUCOTA HaITaBIIEHOTO HIApY.

4. Bu3HauuTH PO3paxyHKOBHUH CKIa]l HAILUIABJICHOIO MeTaily. BmicT



KOKHOTO €JIEMEHTY MPUOJIM3HO BU3HAYAETHCS 13 CITIBBIAHOIICHHS:

EII ZEO.M. ‘a + EIIOP '(1_a)

ne B, - BMICT JIeTylo4oro eJIeMEeHTY B HalUTaBIIEHOMY Iapi;

Eo . - BMICT IIBOTO €7IEMEHTY B OCHOBHOMY METaJIi;

Ol - I0JII OCHOBHOTO METaly B HAaIUIaBICHOMY

Enop- - pO3paxyHKOBHI BMICT JIETYIOUOTO €JIEMEHTY B MOPOIIKY
BIITIOBIJTHO JI0 TUITY CIUIABY, [0 BUKOPHCTOBYETHCSI.

5. IloMipsATH TBEpAICTh HAIUIABJICHUX 3Pa3KiB.

6. [latm aHamiz BIUIMBY TAWMOWHM MPOIUIABICHHS Ha SKIiCTh
HAIUTaBJICHHS 1 TBEPIICTh HAILJIABJICHOTO IIapy.

FH F”P

b/
/

7

.
N

b - mmpuna Banuka.
Pucynok 5.1 — IlepeTun HaruiaBaeHOro BajluKa

6 SMICT 3BITY

1. Buknactu MeTy poOOTH, METOJIUKY 11 BAKOHAHHSI.

2. HaBecTu cxeMH NaJbHUKIB ISl Fa30MIOPOIIKOBOTO HAIJIaBJICHHS.

3. Ommcatu cyTh BHKOHaHUX JIOCHiJIIB, TPUBECTH pPE3YJIbTaTH
PO3paxyHKiB TI0 BU3HAYEHHIO JIONi OCHOBHOI'O METAlly B HAILIABICHOMY i
CKJIa[y HarjaBJIE€HOrO METamy.

4. Tlomatu pe3ynbTaTH BUMIPIOBaHHS TBEPAOCTI HAaIJIaBICHUX
nrapis.

5. latn aHayi3 OTpUMaHHUX PE3YJIbTATIB 1 3pOOMTH BHCHOBKH IO
poOorTi.
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7 KOHTPOJIBHI 3AIIMTAHHA

1. CyTs mporecy ra3omoponIKoBOro HaIIaBICHHS, HOTO IepeBary i
HEJOTIKH.

2. Slki wmarepiasii  JOIIBHO  HAIJIABJISATA  Ta30MOPOIIKOBUM
criocobom?

3. Komnu HEOOXiTHO BUKOPHCTOBYBAaTH (hrocu pu
ra3olopoUIKOBOMY HAaIUIaBJICHHI 1 AKi came?

4. BynoBa i IpuHIMII Jii TaJbHUKIB AJ1s HAIUIABICHHS.

5. SIx BHW3HauUaeThcs JOJS OCHOBHOTO METally B HAIUIaBICHOMY?
SlkrMU TEXHONOTIYHUMH TpUHOMaMH 11 MOXKHA PeTyJIoBaTh?

6. Bix boro i sk 3aleKUTh TBEPIICTh HAIUIABICHOTO MLIApYy MpH
HaIUTaBIIEHI caMOQIIOCYIOUYHX CILIABIB.

8 BKA3IBKH 3 TEXHIKH BE3IIEKHA

1. Po6GoTr BUKOHYBATH B 3aXHCHOMY OJI5I31 1 OKYJIsIpax.

2. Yci nerko3aiMucTi MaTepiaau HeoOXinHO mpubpaT 3 poOOYOro
MICIIS JIO TIOYaTKy BUKOHAHHS HAIUIABOYHUX POOIT.

3. Ilpu 3amanroBanHi (akeny MOIXyM st HEOOXIIHO CIiJKyBaTH, 1100
MYHAIITYK HaJbHUKA OyB HAIIPaBIeHUH B MATPyOOK BUTSKHOI BEHTHIISLII.

4. He 3anuimaTyl BKIIFOUCHHUH MaTbHUK O€3 HATJISY.

5. Tapsaui tactuHM  OpaTé  TUTBKM  TuIOCcKOTYOIsiMu.  Bei
BUMIpPIOBaHHS IIPOBOJUTH MiCTIsl IOBHOTO OCTUTAHHS IUTACTHH.

6. 3akiHuMBIIM POOOTY MEPEKPUTH BEHTWII Ha TpPyOOIpoBOJax
KHCHIO 1 TOPIOYOTO rasy.
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