3ATBEP/IXXVYIO

IIpopekTop 3 HAyKOBOi poOOTH
HarriosasHoi MeTall CYW mii Ykpainu

A.T.H., PO

IIPOI'PAMA

BCTYITHOT0 (paXOBOI0 iCIIUTY /10 MAriCTpaTypu
Ha oceimmuio npozpamy «Memanyp2iiini npouecu 00epHcants ma 00poOKu Memaie
ma cniaegie»
cneuianvuicmo 136 «Memanypziny

I"apanT nporpamu,
KEpIBHHUK MTPOCKTHOI IPyIn

npod., a.1.H. Kamkina JI.B.

Huinpo-2016



[TPOT'PAMA

BCTYHHOTO (haxoBoro icnuty Ao Marictpatypu Ha OIl «MertanypriiiHi npoiecu
oJiep>KaHHS Ta 0OpOOKH METaJIiB Ta CILIABIB, CHEIIANbHICTE 136 «MeTtamypris»

1.Meranypris 4aByHYy
1.1 3aeanvua xapakmepucmura 0OMeHHO20 BUPOOHUYMBA T 1020 3HAYUEHHS Y
BUPOOHUYOMY YUKIT YopHOI Memainypeii. OCHOBHI €Tany PO3BUTKY JOMEHHOTO
BUpOoOHUITBA. CXeMa JOMEHHOTO BUPOOHMIITBA Ta JOMEHHOTO Mporecy. Cxema
poOoTu JoMeHHOT neyl. YUHHHUKY, 110 JIMITYIOTh 301UIbIIEHHS MPOAYKTUBHOCTI Meyi 1
3HIKEHHS BUTPATH KOKCy. HeoOXiAHICTh MIATOTOBKU CHPUX MaTepialliB 10 TOMEHHOT
r1aBKy. [lepcrekTuBr pO3BUTKY JOMEHHOTO BUPOOHUIITBA.
1.2 Ilanuso oomennoi niasxu. Bunm maausa, 10 3aCTOCOBYETHCS B TOMEHHIHM TUTABIT.
Bumoru 1o nomenHoro nanua. Kokc ik OCHOBHUI BU/J] aJIMBa JOMEHHOTO MPOLIECY.
@OyHKIIIT KOKCY B JOMEHHOMY TIpoiieci. Bumoru 0 SKocTi KOKCY.
1.3 Pyou, ¢riocu i ix 3aminHukuy. 3anizui pyou. PynoyTBoprorodi MiHEpau.
MiHepanoriydi TUIH py 1 iX BIacTUBOCTI. HaiiBa)xuBiIi BIaCTUBOCTI Py, 11O
BHU3HAYAIOTh X METAypriiiHy IIHHICTh: BMICT 3aJ1i3a, 30arauyBaHiCTh, CKJIa]]
MOPOKHBOI MMOPOJIU, HASIBHICTH JIOMIIIOK, (h13MUHI BIACTUBOCTI. 3aracy 3a1i3HUX Py
y CBITI 1 B YKpaiHi. Po3milieHHs 3a1i30py/IHUX pOJOBHII 110 pailoHax YKpaiHu.
XapakTepucTUKA BITYM3HAHUX POAOBUIL 3aII3HUX pya. HaliBaxknuBiiil 3ai1130pyaHi
POJIOBHINA 32 KOPIOHOM.
Mapeanyesi pyou. IlpuzHaueHHs1 MapraHieBux py B JOMEHH1M miaBui. Pyno -
YTBOPIOIOYI1 3'€THAHHS Maprasito. BuMoru 1o sikocti MapraaueBux pya. OCHOBHI
POJIOBUINIA MAPTAHIIEBUX PY/I.
@niocu domennoi naaexu. [lpuznauenns GiarociB B JOMEHHOMY Tiportieci. Tumnu
drociB. Buau Quirocis, 1110 3aCTOCOBYIOTHCA: BalHSK, Kpeiia, YepenaniHuk,
KBapIIUTH, TJIABUKOBHI ITIAT Ta 1H. BU3HaUYeHHS (IIFOCYI0YO0i CIIPOMOKHOCTI
BaITHAKIB. BIJIUB OCHOBHUX ()JIFOCIB HA IOMEHHUH MPoIlec. 3aMIHHUKH Py 1 (DIFOCIB Y
JTOMEHHOMY BUPOOHUIITBI. [IpUHIIMIK MeTamypriiHOT OLIIHKK CUPUX MaTepiaiiB.
Bumoru fo sxocTi cupux maTepiaiB.
1.4 [liocomoexa cupux mamepianie 00 0omenHoi niagku. MeTa, 3HaUCHHS Ta
€()eKTUBHICTb MIATOTOBKM METAIYPriiHOI CHPOBHHHM JI0 IOMEHHOI1 T1aBku. Criocoou
HiArOTOBKH cUpUX MarepialiB. pobienHs 1 noapiOHeHHs. 3aBIaHHs, METO/IH 1
MOKa3HUKH ApoOieHHs. bynoBa npobapok 1 MIIMHIB Jj1s1 TOAPIOHEHHS, X
3aCTOCYBaHHS Ha METaJypriiiHux 3aBojax 1 (padpukax 30araueHns. [’ poxoueHHs 1
kiacudikaiisa. Mera, XxapakTepUCTHKA 1 TOKa3HUKHU MPOIECIB TPOXOUYEHHS 1
knacudikarii. Bymoa rpoxoTiB 1 kiacudikaTopis, iX 3aCTOCYBaHHS P MIATOTOBIT
CUPOBHHHU JI0 IOMEHHOI M1aBKu. Bunan pyn 1 BanHskiB. MeTa npoiieciB BUNamy
3aJi3HUX pyJ 1 BanmHsAKIB. [IpucTtpoi ans Bunamty.
36acauennus 3anizuux i mapeanyesux pyo. Meta 30arauents. Qi3UdHI OCHOBH 1 Te-



XHIKO-€KOHOMIYH1 MTOKa3HUKHU PI3HUX CIOCO01B 30araueHHs. Pynopo30oupaHnHsi,
npomuBKa. ['paBiTaliiiini MeToau 30aradeHHs (BiJCaPKEHHs 1 30araueHHs Y BaKKUX
cycreH3iax). 30araueHHs metogom Quiotaiii. MaraiTHe 30araueHus, OyaoBa
Mar”iTHUX cenaparopiB. CxemHu JIaHIIoTa anapaTiB 30araqyBajibHUX (HaOpHK.
Vcepeonenns mamepianie. HeoOX1THICTh yCEpeAHEHHS CUPUX MaTepialliB JOMEHHOI
r1aBku. [loka3HUKY TPOIIECiB ycepenHEeHHs. MeToau ycepeIHeHH S, iX €(peKTUBHICTb.
CraH 1 IepCrneKkTUBU PO3BUTKY YCEPETHEHHS IOMEHHOI CUPOBUHU. OKYCKYBAHHSL
3aniz0pyoHux mamepianig. 3arajibHa XapaKTEePUCTHKA, CYYaCHUN CTaH, 3HAYCHHS 1
MEPCTIEKTUBH PO3BUTKY KOKHOTO 3 METO/IIB BUPOOHUIITBA OKYCKOBAaHOI CHPOBUHH.
SIKicTh OKYCKOBAaHHUX 3a130pyIHUX MaTepiaiB.

1.5 Bupobnuymeo acnomepamy. Cxema araomMepaniifHoro nporecy. BUHUKHEHHS Ta
PO3BUTOK IPOIIECY arIoMepaIifHoro crikaHHs B mapi. O13UK0-XiMi4HI OCHOBHU
IpolLIeCy CHIKaHH arjoMepary. XiMIYHUI Ta MiHEpaJOTIYHUHN CKIIaJ] arjioMepary.
TexnosoriyHa cxema arioMmepaniinoi ¢padpuku. [Ipuitom Ta ckiaayBaHHS IIMXTOBUX
matepiamiB. [ligroToBka arioMepariiHol MUXTH A0 CHIKaHHS: yCepeTHEHHS
MaTepiaiiB, MATOTOBKAa KOMIIOHEHTIB ITUXTH 10 TPAHYJIOMETPUYHOMY CKJIadYy,
JI03yBaHHs, 3MIIIYBAaHHS 1 OTPYAKYBaHHA UXTH. KOHCTPyKIlisS CTPIYKOBOT
arsiomepariiitnoi mammayd. O6nangHanHs Ta O0y/10Ba arioMepaniiioi Gadpuku.
Po3BUTOK TEXHOJOT1i BUPOOHUIITBA arjoMepary.

1.6. Bupobnuymeo oxamuwis. O6CTaBUHU, 1110 BUKIHKAIA HEOOX1HICTh CTBOPEHHS 1
PO3BUTKY IILOTO CIIOCO0Y OKYCKYBaHHS 3a1i30pyaHOI cupoBUHU. OepKaHHS CUPUX
OKAaTHUIIIB. 3MIIHIOIOYWN BUNIA] oKaTUlIiB. Pi3UKO-XIMIYH1 TPOLIECH, 1110
CYHpPOBOJIXKYIOTH 3MIIHIOOYUHN BUMNan okaTuilie. O0nagHaHHs Gpadpuk
OTpYJIKYBaHHS, PUCTPOT JIJIsl OTPYJAKYBAHHS IIUXTH, OyZ0Ba MAIIIUH ISl BUTIATY
okatunriB. KoMOiHOBaHI yCTaHOBKH JUIsl 00many okaTuiniB Tuiy Pemritka-TpyGuacTa
niy- OXoJomKyBa.

1.7. Pyx mamepianis i 2azié 6 domenHiti neyi. [IpoTuredis MUXTHU 1 a3y sIK YUHHUK,
10 BU3HAYA€E BUCOKY €KOHOMIUHICTh JOMEHHOI reul. PyX muXTH B TOMEHHIH Teyi.
HeoOxiaHi 1 JocTaTHI YMOBHU OIYCKAaHHS IIMXTHU: 3MEHIICHHS 00'eMy MaTepiaiiB B
neyi 1 HasIBHICTh PYIIIMHOI CUJIM (aKTUBHOT Bar). YMHHKUKY, 1110 BITUBAIOTH HA
aKTUBHY Bary CTOBIIA IIMXTOBUX MaTepiaiiB. [IIBUAKOCTI OMycKaHHS IIMXTHU B Iepepi3
neyi. Pyx maTepiaiiB B HUKHIM yacTuHi nevi. PyX ra3iB B JOMEHHIH meui.
["a30npOHUKHICTS HACUITHOI MacH B I1api, CHOCOOM 11 KOHTPOJIIO. 3aJIEKHICTh BTPaTH
TUCKY Ta3iB, 0 PyXalOThCS B IIapi CUIKUX MaTepialiB, Bil (PI3UYHUX BIACTUBOCTEN
MatepialiB 1 mapaMeTpiB ra30Boro NOToky. UNHHUKY, 1110 BIUTMBAIOTH HA PO3MOALT
KOMITOHEHTIB IIUXTH IO PAJIlyCy KOJIONTHUKA MPU 3aBaHTAXKECHHI MaTepialiB B
noMmeHHy midu. KepyBaHHS pO3MOIIJIOM MaTepialiiB Ha KOJOMIHUKY TOMEHHOT medi
[IIXOM 3MIHH MOCIIJOBHOCTI 3aBaHTAXEHHS, PIBHS 3aCUITy Ta BEJIMYUHU MOAYl.

1.8 Ilpoyecu 6ionoenenns ¢ domenniti neui. Cxema BiTHOBJICHHS 3a1i3a 3 OKCHJIIB B



noMeHHiM nedi. TepMoarHaMidHi YMOBHM BIIHOBJICHHS 321132 OKCHJIOM BYTJIEITIO 1
BOoJHEM. TepMouHaMiKa 1 KIHeTUKa Peakilii B3aEMO/Ii1 BYTJICIIO KOKCY 3
BYTJICKHCIIOTOIO 1 BOASTHOIO Maporo. MexaHi3M mpsiMOTo BiIHOBIICHHS 3ajli3a ByTJIeleM
KOKCY 3 TBep101 a3u Ta i3 3a1i3ucToro nuiaky. [IopiBHSIHHS IpsIMOTO 1 HEIPSIMOTO
BIJTHOBJICHHS, BIUIMB 1X BIJHOCHOTO PO3BUTKY HA BETUYMHY HEOOX1/IHOT BUTPATH
Kokcy. CriBBITHOIIEHHS MIXK pEaTbHUM 1 ONTUMAIBHUM CTYIIEHEM PO3BUTKY MPSIMOTO
BITHOBJICHHS 3aJi3a. MexaHi3M 1 KiHeTHKa BIAHOBJICHHS 3aTi3a ra3aMu. BimHOBIEHHS
Mu, Si, P B tomenHii meui.

1.9 Vmeopenns uasyny ma winaxy. HaByriemoBaHHs BiTHOBICHOTO B IOMEHHIN Ui
3amiza. Peakiiis po3KkiaiaHHsl OKCHAY BYTJICIIO, il pOJib B TPOIIECi HABYTJICIIOBAHHS
3ami3a. [naBieHHs yaByHy B IOMEHHII neyl. HaByrnentoBaHHs pigKoro 4aByHy.
[lepexin B yaByH 1HIIMX JOMIIIOK: Maprauiito, pochopy, KpeMHiro, CipKu.
[TocninoBHICTH €TamiB NJIAKOYTBOPEHHS B TOMEHHIM neui. Ckiiajl 1 BTaCTUBOCTI
NEPBUHHUX IIIJIAKIB, X BIJIHOCHA KUIBKICTh. BIIMB pi3HUX YNHHUKIB Ha
TEeMIIepaTypHU IHTEPBAJ 1 BUCOTY 30HU IIUIAKOYTBOPEHHS. 3MiHA CKJIaay 1 KUTbKOCTI
[UJIaKy Ha NUIIXY HOro pyXy BiJl TOPU30HTY IIJIAKOYTBOPEHHS 70 ropHa. [IpoMixHi 1
KIHIIEB1 IIUIaKW. BIuinB nuiaky Ha CKJIaj] 4aByHY. Y MOBH Jiecyib(ypallii 4aByHYy B
JOMEHHIH 1edl 1 Mo3amivyHa Jecyib(ypanis, METOIH, yCTaTKyBaHHS.

1.10 Tennosi npoyecu 6 domennii neui. ' OpiHHS BYTJICIIO B OKACTIOBAIBHUX 30HAX
(ypMeHHX BOTHHMIL. 3MiHA CKJIaAy ra3y Ta MOro TeMiiepaTypu B TOpHI O oci pypmu.
TeopernuHa remneparypa ropints. Po3mipu 30H rOpiHHS 1 YUHHUKH, 10 BU3HAYAIOTh
iX. 3aKOHOMIPHOCTI TEMJIOOOMIHY MIK MatepiajiamHu i razam B IPOTUTEUIHHUX
Term1000MiHHMKaX. Termnoo0MiH MK MOTOKaMU IIMXTH 1 Ta3y B IOMEHHIU niedi. 3MiHa
TEeMIIepaTyp IIMXTHU 1 Ta3y MO BUCOTI Mevi. 3MiHa TeMIIEpaTypH IO pajlycy JOMEHHOI
nedvi Ha pi3HUX ii ropuzonTax. CKiiajl 1 KUTbKICTh TOPHOBOTO ra3y. 3MiHa CKIafdy 1
KUTBKOCTI Ta3iB MpH MPOXO/KEHHI iX Yepe3 TOMEHHY mid. YMHHUKY, 1110 BU3HAYAIOTh
CKJIa/1 KOJOUTHUKOBOTO ra3y. Ckiaa KOJOIIHUKOBOIO ra3y K MOKa3HUK X0y
IIPOIICCIB BIAHOBJICHHS B JIOMEHHIH nedi. MeToau iHTeHcudikarii JOMEHHOTO
POLIECY.

1.11 Hoei npoyecu okycKysanus ma supooHUymaea 3anizda. 3aKOHOMIPHOCTI PO3BUTKY
TEXHOJIOTTYHUX CUCTEM, HANPSMKHU PO3BUTKY BUPOOHUIITBA arjioMepaTy, TiOpuIHuX
MaTepianiB, TOCTII)KEHHS B 00JIaCTi MATOTOBKK METaTypriitHoi cupoBuHu. HoBi
TEXHOJIOT1i y BUPOOHHUIITBI arjoMepary i okatuiuis. [Ipono3uiii moao pecypco- ta
eHeprosoepexxeHHs. HuzpkoremiepaTypHi TEXHOJIOT1i OKYCKYBaHHS.
be3BunantoBanbHi METOIM OKyCKyBaHHA. HOBI MeToau OpUKeTyBaHHS METATypriiHOT
cupoBuHU. OKYCKYBaHHS 3a IPUHIMIIOM KOKCyBaHHS. CyMillleH1 pOLecH
BUPOOHHUIITBA TIOPUIHUX OKYCKOBAHUX MaTEpiaiB OKUCICHOTO COPTAMEHTY.
CywmiIeHi mpoiecu OKyCKyBaHHSI Ta METaJIi3alliil 3a1i30py/THOT CUPOBHHH.
Mertanizaiiis 3ami30pyIHUX MaTepiaiiB y TpyOUaTHX Ta MIAXTHUX Meyax.



[TozamomenHe oTpuMaHHs 3ani3a. TexHoor1i monepeIHbOTrO BiTHOBICHHS
3aT30pyIHUX MartepiamiB. [IpsMe BigHOBICHHS 3ami3a. [liiroToBka CUpOBUHU Ta
najauBa J0 IpsIMOTro BiHOBIEHHs. BupoOuunTso kpuii. CupoBuHa 1 arperatu Jijis
BUPOOHUIITBA KPUIIll, BUAUICHHS METaJIeBOro 3ajii3a. BUkopucTaHHs MpoayKIi
po3BUTKY. PekomenmoBana miteparypa

1. Edbumenxo I'.I'., lTmmmenndapo A.A., Jlesuerko B.E. Meramnyprus uyryna. K.:
Bumia mikomna, 1988. - 351c¢. https://www.twirpx.com/file/644062/

2. Metoandeckue yKazaHus K JJa00OpaTOpHBIM padoTaM MO AUCITUTUTHHE
«Metamnyprus uyryHay», JlHenponetposck, 2006. - 52 c.

3. Bocko6oiiaukoB u np. O6mas metamtyprus. M: Meramtyprus, 2004. - 551 c.
https://www.twirpx.com/file/441629/

4. Metamnyprust yyryna: YueOnuk s By30B / E.®. Berman, b.H. Kepeoun, A.H.
[ToxBucueB u ap. - M.: UKL «AkagemkHura», 2004. - 774 c.
https://www.twirpx.com/file/203879/

2. Mertanypris crani

2.1 Cyuacnuii cman ma cmpykmypa cmaieniaguibHo2o eupoonuymea. . CydacHi
croco0u MacoBOro BUPOOHHUIITBA CTalMi 1 X XapakTepucTuka. [nan crtaneniaBuibHOTO
1[E€XY 1 OCHOBH1 BaHTaXOMOTOKH, KOHCTPYKI[ii OCHOBHUX TEXHOJIOTTYHUX arperaris.
3aranpH1 BIIOMOCTI MPO MIMXTOBI MaTepianu miaBku. [1lnaku craneriaBuibHIX
nporieciB. TexHoIOTIYHA cXeMa BUpOOHUIITBA cTali. KoHBepTepHi ciocoOu BUILIABKU

cTaui, iX 0coOMMBOCTI. T€XHOJIOTisI KOHBEPTEPHOI TUIABKH.

2.2 Knacugpixayis ma mapkysanus cmai

2.3 3acanvha @izuko-xXiMiuHa Xapakmepucmuka CmanieniasuibHux npoyecie ma
OCHOBHI peakyii' y cmaneniaeuibHux 6aHHAX.

2.4 Piznosuodu i éapianmu KOH8ePMOPHUX Npoyecie nosimpsnoco oymms. bynosa i
cxema poOOTH KOHBEPTEPIB JOHHOTO MOBITPSHOTO AYTTA. becemepiBChkHii mpoiiec:
Matepiaiiy JyIs IPoIIeCy, TEXHOJIOT1s 0eceMePIBChKO1 MJIaBKU, 0COOIMBOCTI
OKHCJICHHSI IOMIIIIOK, TETUIOBUI OaJlaHC MpOoILIeCy, BIACTUBOCTI 1 3aCTOCYBaHHS Oe-
CEMEPIBCHKOI CTaJIl.

TomaciBcbkuil ponec: 0COOIMBOCTI MPOLECY, TEXHOJIOTIUHI MEPI0IN MIAaBKH,

0COOJIMBOCTI OKUCIIEHHS IOMIIIOK, PO3KUCIICHHS 1 HaBYTJIEIIbOBYBaHHS CTall,
TEIUIOBUH OajlaHC TOMACIBChKOI TIABKH.

2.5 Koneepmepnuii npoyec 3 npodysanuam kucHem 36epxy. CyTHICTb KHCHEBO-
KOHBEPTEPHOTO MPOIIECY 3 BEPXHIM IYTTSAM, TIepeBaru i Heaomiku. KoHcTpykiris

KOHBEpTEpa, MPUCTPIi OKPEMHX €JIEMEHTIB 1 iXHe (PyHKILIOHAIbHE TPU3HAUYCHHS,
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cXeMa KJIaJIKi BOTHETPUBKOI )yTEPOBKH 1 11 3HOLTYBAHHS, KOHCTPYKIIii
3aCTOCOBYBAaHUX JNYTTHOBUX MPUCTPOIB, OXOJIOKEHHS 1 OUUIIICHHS] KOHBEPTEPHUX
ras3iB, ycrarkyBaHHs. [IIUXToB1 MaTepiaiv 1 BAMOTH, 1110 CTaBJIAThCA 10 HUX. [lopsinok
IIPOBEJICHHS TEXHOJIOTTYHUX OTepalliii KOHBEPTEPHOTO Mpoliecy (3aBajka MIUXTOBUX
MatepialliB y KOHBEpTED, IPOIyBKa, MOBAJIKa KOHBEpTEpa JIJIs BIIOOPY MPOOH METay i
BHUMIpY TeMIIEpaTypH, BUITYCK METaITy, PO3KHCIIEHHS Ta JIETYBaHHS ), IXHS TPUBAJICTH 1
0COOJIMBOCTI.

2.6 Texnonozii ma ocobaueocmi KOHEEPMOPHUX NPOYECi8 3 OOHHOIO KUCHEBOHO
npooyskoro. Ilepe1yMoBH CTBOPEHHSI MPOLIECY 3 TOHHOIO MMoAaueio KucHio. [lepeBaru
JIOHHOTO JYTTS B MOPIBHSIHHI 3 BEPXHBOIO MTPOTYBKOIO KUCHEM, MOTO HEJOJIKH.
Oco0JMBOCTI KOHCTPYKIIli KOHBEPTEPIB 3 JOHHOKO MPOAYBKOIO; KOHCTPYKIIS
TYTTbOBUX MPHUCTPOIB; 3aCTOCOBYBAHI ra3u M PIUHU K 3aXHUCHI 3aC00U; MapaMeTpu
JTYTTHOBUX MPHUCTPOIB, iXHS KUIBKICTh 1 CXEMH PO3TalllyBaHHS B JHUII KOHBEPTEPA.
JyTThOBUIA pEKUM: TEXHOJOTIYHI, TEpPMOAMHAMIYHI 1 KIHETUYH1 OCOOIMBOCTI IOHHOT
KHCHEBOI MPOJYBKH, BIUITMB Ha T1JIPOJIMHAMIKY BaHHU, MPOIEC IIJTAKOYTBOPEHHSI.
MO>KJIMBOCTI MPOIIECy 0 MepepoOIll YaBYyHIB PI3HOTO XIMIYHOTO CKJIaay il BUTIJIABKH
CTaJIH.

2.7 Piznosuou i sapianmu nooosux npoyecis eupoornuymea cmani. OCHOBHI
0COOJIMBOCTI 1 PI3HOBUIM MAapTEHIBCbKOTO Mpouecy. KoHncTpykuis 1 podora
MapTeH1BChbKOi nedi. [lepiogn MapTeHIBChKOI TUIABKY 1 iXHE 3HaYeHHs. TeruoBa
po0oTa MapTEeHIBCHKOI 1e€4i, MaTepi1aJIbHUM 1 TEMJIOBUI OalaHCH TIPOLIECY.
Oco0MBOCTI TEXHOJOT1I MIaBKKU cTasll. OCHOBHUI MapTEHIBCHKUI MPOLIEC.

HanpsiMku iHTeHCH(IKAaI[li MAPTEHIBCHKOTO MPOIIECY

2.8 Cymbv ma memoou poskucierts ma ne2ysanus cmani. CriocoOu po3KUCICHHS
CTaul, iXHs XapaKTEepPUCTHKA, BUKOPUCTOBYBaH1 MaTepianu. [IpakTuka i o0coOIUBOCTI
PO3KHUCIICHHS 1 JIETYBaHHS CTaJll y MapTEHIBCHKUX Meyax. TexXHOoOoris MonepeaHboro
PO3KHCIICHHS B TIe4Yl HU3bKOCOPTHUMH PO3KUCITIOBaYaMU 1 BTOPUHHUMH MaTepiajamu.
Po3kucneHHs: KUCHEBO-KOHBEPTEPHOI CTaJll 3 BAKOPUCTAHHSIM Pi3HUX 3aC00iB
no3arnivyHoi 00poOku. CydacHa TEXHOJIOTisI BAPOOHUIITBA, B T.4. PO3KUCICHHS 1
JIETYBaHHS CTaJM AyIUIeKCc-TipoliecoM (cranerniaBuiabHuii arperar - AKIT - Yb/ YOB).
TexHoOTisI pO3KUCIICHHS JIETOBAHOI CTali.

2.9 Cymw, 3a80anHs ma memoou nozaazpe2amuoi 0opooku cmani. 3aaadi, siki
BUPILIYIOTHCS IPU MO3anivHiil 00po6ii ctami. [cHyrodil cnocoou o0poOku MeTany y
KOBIII, IXHs Kiacudikamis. MeTonu BiUIIIIEHHS HIAKIB BiJl METaIy MPU BUITYCKY 3
KOHBEpTEpA.

2.10 Ocobrusocmi 06pobxu cmani 6akyymom (KOHCMpPYKYis azpe2amis, mexHoni02ii



pe3yaomamu 0opoodku). O6poOKa MeTaly IiJl BAKYyMOM Yy KOBIIIl, BAKYYMYBaHHS
OKpEMHUX TOPIIiK MeTaly ( MOPIIOHHE BaKyyMyBaHHS 1 ITUPKYJIALINHE),
BaKyyMyBaHHsA cTpyMeHi0 OO0poOKka MeTasy BaKyyMOM 1 KCHEM.

2.11 Komnnexcua obpobka cmani y Kouii Ha yCmMaHo8Kax 00800KU Memaly ma

,, Kigw-niy ".CriocoOu nepemilryBaHHs ctajl B KoBiii. OOpoOka cTali iHepTHUMU
razamu. BayBanHs mopomkono1i0HMX peareHTiB B MeTall. Bukopucranus
MOPOIITKOBOTO ApoTy. OOpoOKa MeTaTy MIJITaKaMH 1 MIJIAKOBHMH CYMIIIIaMHU.
HarpiBanusa Mertany B koBiri. KomriekcHe no3amiyne padinyBaHHS

2.12 Obaaonanns ma mexHon02is po3iueKu Cmai 8 31ueku. Y CTaTKyBaHHS JIJIs
pO3NMBaHHS CcTall B 3MUTKU. KpucTanizaiis cTaaeBoro 3JuTka, 0COOJIMBOCTI Oy10BU
3JIUTKA CIOKIMHOI, KAIJIAY01 M HamBCHOKINHOI cTaim. Oco0IMBOCTI TEXHOJIOTIT
pPO3JIMBaHHS CcTajl 3BepxXy i cudonom. Buau Opaky crai, 110 po3IuBaeThes B GopMu
(BUJIMBHHUIIL).

2.13 Cyms be3nepepsHoi po3nueku cmai, munu ma 001a0HAHHA MAUUH
besnepepsrozo aumms 3acomosku (MbJI3), mexnonozisa posnuexu. bynosa MBPC,
OCHOBHE 00JIaJIHaHHA 1 PYHKI[IOHAJIbHE HOro Mpu3HaueHHs. Pob6oTra cydyacHux
ycTaHOBOK. OCOOIMBOCTI TEXHOJIOT1T O€3MepepBHOTO PO3TUBAHHS CTaJIl.
Knacudikarist cmoco0iB 30BHILIHIX BIUIMBIB HA METaJ, 1110 KPUCTAI3y€EThCS.
OnTtuMizanis yMoB (popMyBaHHsI O€3MEPEPBHO - JINTUX 3IUTKIB. Y TBOPEHHS 1
PO3BUTOK Je(EKTIB Y 3arOTIBIIl, IO BiJIMBAEThCs. Onep:KaHHs 3aroTiBOK, OJIM3bKUX
3a (popMOIO i1 MepEeTUHOM 10 TOTOBOTO NMpokaty. CTpyKTypa, SKICTh CTaJI€BUX 3JIMBKIB

Ta O6e3mepepB- HOJMUTUX 3aTOTOBOK.

PexomMeHnioBana siteparypa

1. CranennaBunbHe BupoOHUITBO [HaBu.mocionuk] / B .I. banrtizmancekuii, b.M.
boituenko, O.I'. Beanuko Ta iH. - K.: I3MH, 1996. - 400 c.

2. Kyapun B. A. Meramnyprus cranu / B. A. Kyapus. - M.: Metamnyprus, 1996. -
488 c. https://www.twirpx.com/file/142556/

3. Bockob6oiinukoB B.I'. O6mas metamtyprus / B.I'. BockoOoitnukos, B.A. Kyapum,
AM. Skymes. - M.: Metamnyprus, 1987. - 486 c.

4. Yysanos O.I1. Texnosorist BUpoOHHUIITBA CcTajl y MOAOBUX arperatax. Koncnekr
nekiii. - Jlnimponerposchk: HMeTAY, 2006, 50 c.

5. Bemuuko A.I'. Bueneunas o6pabdotka ctanu / A.I'. Benuuxko. - JlHenporneTpoBek:
Cucrtemusie TexHonoruu, 2005. - 199 c.

6. bantuzmancekuii B.I. PoznuBanus Ta kpuctamizaiis ctaii: Hapu.mocionuk / B.1.
bantusmancekui, JI.C. Pynoit, €.1. Icae Ta iH. - K.: Buma mkona,1993. - 267 c.

7. Ilpoueccel HenpepriBHOU pa3nuBku / A.H. Cmupnos., B.JI. [Tunromenxo, A.A.
Mumnaes [u ap.]. - Houeux: JJOHHTY, 2009. - 536 c.
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8. Uysanos O.I1., boituenko b.M. 3axucT HaBKOJHUIIIHBOT'O CEPEIOBHIIA Ta
PELUPKYJIALIS MaTepialiiB mpu BUpoOHUITBI cTaii. Hapy. [TociOHUK.
Huinponerposckk.: HMetAY, 2004. - 109 c.

9. MetoauyHi BKa3iBKH J10 BUKOHAHHS PO3paxXyHKiB KHCHEBO-KOHBEPTEPHOT TUIABKU
JUISL CTYICHTIB yCix cnenianbHocTel / b.M. boituenko u ap.- JlHenmponeTpoBCK:
HMetAY, 2001.-25c.

10. Benmuko A.T'. IlepemernnBanue u gerasanus MeTasia ra3oM MpHU BHETIEYHOU
obOpabotke cramu: Ydyebnoe nmocodue. J[a-ck: JimetH, 1993. - 64 c.

11. Metoauy4Hi BKa3iBKH 10 BUKOHAHHS JIAOOPATOPHHUX POOIT 3 TUCITUTIIIHU
“TexHOo0oTis PO3MMBKHY CTai” s CTyAeHTiB Hanpsamy 6.050401 - metamyprist / YKi.:
b.M. boituenko, €.B. Cunerin, B.B. €pmak, B.I'. I'epacumenko, O.M. CTosHOB.-
HuinponerpoBcek: HMeTAY, 2013. - 53 c.

3. Enextpomeranypris

3.1 Knacugixayia gpepocnnasnux npoyecie. CydacHUM CTaH €JIEKTPOMETaTypriiiHO1
IPOMHUCITIOBOCTI YKpainu MicIie 1 posib eIeKTpOMEeTaTyprii y MeTaiaypriiiHomMy
KOMIUIEKCl YKpaiHu. XapakTeprucTuKa BUPOOHUYMX MOTY>KHOCTEH, 1X
xapakTepuctrka. BuzHauenHs ¢epocriiaBiB Ta JiraTyp, TECOPETHUHI IEPETYyMOBH Ta iX
3actocyBaHHs. Knacudikariis ¢epocriaBiB Mo KiJTbKOCTI BEIYYUX €IEMEHTIB, OHSTTS
BUTSTaHHA iX y CIUIaB, KPAaTHICTH 1JIaKy, 0a3oBa ToHHA. Kimacudikais pepocnnaBHux
MPOIIECIB 3@ BUJIOM BiJTHOBJICHHS.

3.2 Teopia ma npakmuka eupobHuymea Kpemuicmux gepocniagie. BrnactuBocti
KPEMHIIO Ta MOro Ccroiay4yeHb, 00JacTh 3aCTOCYBaHHS Ta COPTAMEHT. 3arajbHa
XapaKTEPUCTHKA CUPOBHHM 1 IIMXTOBUX MaTepiaiiB, iX MiATOTOBKA A0 MEPEPOOKHU.
TexHOo0T1 BUMJIABKU U PO3JIUBKHU (HDEPOCHIIIIIIFO.

3.3 Teopis ma npakxmuxa upobHUYmMaea cniagie mapeanyro. BracTHBOCTI MapraHIIio
Ta HOTO COJy4eHb, 00JIACTh 3aCTOCYBAaHHS Ta COpTaMEHT. Pyau mapranifio ta ix
MiJTOTOBKA JI0 TUTaBKHU. TEXHOJIOT1S BUILIABKH 1 PO3JIMBKU CHIIIKOMAPTAHITIO Ta
BYTJICIIEBOTO (pepoMapraHiiio.

3.4 Teopis ma npaxmuxa eupobnuymea xpomicmux gepocniasie. BimactuBocTi
XpOMY Ta HOTO CITOJTy4eHb, 00J1aCTh 3aCTOCYBaHHS Ta COpTaMeHT. Pyau xpomy.
TexHo0r14 MJIaBKU Ta OCHOBHI OCOOJIMBOCTI npoiecy. Po3nnBka XxpoMicTux
dbepocmiagib.

3.5 3acanvhi 3axonoMipHOCTI, MeOpemuyHi OCHOBU MaA MEXHON02i8 BUNIABKU CIAIL )
0y2o08ux cmaneniasunvuux nevax. Kiacudikaris enekrpocTa, ii MpU3HAYEHHS Ta
criocoOu BUpoOHUIITBA. KOHCTPYKITiS TyTOBUX CTANCIUIABHIIBHUX TICUYCH Ta
XapaKTEPUCTHKA €HEPTOTEXHOIOTIYHOTO YCcTaTKyBaHHs. OCHOBHI TEXHOJIOT14HI
orepariii M1 Yac BUTUTABKM CTaJll Ta X MpU3HaueHHs. BumiaBka ctam y JyroBux
revyax 3 OCHOBHOIO Ta KHCIIOO (hyTEPOBKOIO.

3.6 Ilozaniuna obpobxa enekmpocmani. Ilpu3HadeHHs mo3am4aHoi 00poOKH CTaUIi.



Ponp mo3aniynoi oOpoOKHM y KOHIIEMIIIT MiHI-MeTalypriiHux 3aBoAiB. OCHOBHI
arperatu JUISHKY Mo3amiqyHoi 00poOku. TexHooris mo3amiqyHoi o0poOKu
€JICKTPOCTaJIl B arperari «KiBII-MMiu» Ta y BaKyyMHIN YCTaHOBIII.

3.7 Posznuska erexkmpocmani. ®i3uKo-XiMI4H1 B3a€MOJIIT 11T Yac KpUcTasi3arii
metany. JlikBaiis enemenTiB. CTpyKTypa Ta Baju 31UTKy. Po3nuBka cramni y
BWJIVMBHHIII, YCTATKyBaHHS, TeXHOJIOTisI. CTpyKkTypa 0€31mepepBHOIUTOTO 3TUTKY.
KoncTpykiig Ta o01agHaHHs arperariB 0e3nepepBHOTO JIUTTS 3arOTiBOK.

3.8 Teopis ma mexuonocis enekmponiagku cmaii 8 iHOykyitinux neyax. OCHOBH
TexHojorii. KoHcTpykilis iIHAyKIIHHUX TeYelt Ta XapaKTepUCTHKA EHEPTroTEXHOII0-
TIYHOTO yCTaTKyBaHHsS. Burorosnenus GyTepoBKH 1HAYKIIIHUX TEYEH.

3.9 Ilepennasni npoyecu cneyianvhoi enexkmpomemanypeii. Padinyrodm MOKIUBOCTI
IIJIAKOBOT'O CEPEJIOBUIINA, BAKYYMY, IHEPTHHX Ta3iB. Teopist METOIIB €JEKTPO-
IJIAKOBTO, BAKYyMIyTOBOT'O Ta €JIEKTPOHHOIIPOMIHEBOTO TeperuiaBiB. PopMyBaHHS
MaKpOCTPYKTYpH 31uBKa. KOHCTpyKIIIi MIaBUILHOTO ycTaTKyBaHHs. [lopiBHSHHS
SAKOCT1 METAIy Ta TEXHOJIOTTYHUX MOXKJIMBOCTEN MEPEIUIaBHUX METO/IIB.
PexomennoBana miteparypa

1. Tacuk M.W., JIsxumes H.I1. Teopus u TeXHOJIOTUS SIEKTPOMETAILITYPTUU
deppocmnasos. - M.: CII «<Mutepuer Unxuaupuar». 1999. - 764c.
https://www.twirpx.com/file/1714515/

2. DnexktpomeTamryprus ctainu u gpeppocmuiaBos. / mox pea. J. 5. IToBonomnkoro. M.:
Mertamryprus, 1989. - 568c¢. https://www.twirpx.com/file/250344/
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TUCITUTUINHE « Teoprs U TEXHOJOTHS METAJUTYPTHIECKOT0 Mpou3BocTBay / CocT.
B.®.JIsicenko u ap. - JnenponerpoBck, HMeTAY. 1999. - 64c.

4, MeTtanyprisi KOJIbOPOBUX METAJIIB

4.1 3aecanvni 6ioomocmi npo upodbHuymeo xorvoposux memanie. Knacudikaris
KOJBOPOBUX METAIIB, X 3aCTOCYBAaHHS Ta 3HAUYCHHS B Cy4acH1d TexHirll. Pynu
KOJLOPOBUX METANIB Ta METOIH 1X 30arauenHs. Knacudikariiis crmoco6iB oTpuMaHHs
KOJBOPOBUX METAIIIB Ta KOJIbOPOBOI METaNyprii Y KpaiHu.

4.2 Memanypeis mioi. BnacTUBOCTI Mifl Ta ii CIJIaBiB, raily3i 3aCTOCYBaHHS.
CupoBuHa aJ1s1 BApOOHUIITBA Miji. TeXHOJOT1YHA cXeMa MiPOMETaTypriiHOTO
cnoco0y oTpumanss Miai. [TigroroBka pyn no miaBku. Bunnaska mreiiny. Konsepry-
BaHH WTelHy. PapinyBanus Mizi. TeXHIKO-€KOHOMIYHI MOKa3HUKH MPOLECY
BUPOOHUIITBA MiJIl.

4.3 Memanypeis nikenro. BlacTUBOCTI HIKEIIO Ta Tajy3i oro 3acrocyBanHs. Pynu
Hikeno. CocoOu OTpUMAaHHS HIKENIO. TEeXHOJIOTisI OTPUMAHHS HIKEJIO BITHOBJICHHSIM
Horo okcuay. BupoOHUIITBO HIKEINIO 3 CyNb(PIAHUX MiTHO-HIKETIEBUX PY/I.
PadinyBanns Hikemto. TexHIKO-eKOHOMIYHI MOKa3HUKU BUPOOHUIITBA.
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4.4 Memanypeia antominito. BnacTUBOCTI allfOMiHIIO, HOTO CILIaBiB, Taly31 iX
3acTocyBaHHA. MiHepanu Ta pyu amtoMiHiio. CydacHa TEXHOJIOTiSI OTPUMaHHS
TJIMHO3eMY 3 OOKCHUTIB. TE€XHOJIOTis OTpUMaHHSI AJIFOMIHIIO €JIEKTPOJIi30M.
Konctpykiis enexkrposnizepa. PadinyBaHHS IEpBUHHOTO CIUIaBy. TeXHIKO-€KOHOMIYHI
MOKA3HUKHU TEXHOJIOT1i €JIEKTPOJIITUYHOTO OTPUMAHHS aJTIOMIHIIO.

4.5 Memanypeia mumany. BnacTuBocTi TUTaHy Ta Woro criasiB. ["amysi
3acToCyBaHHA. Pynu TuTaHy Ta 3arajibHi IPUHIUIN 1X iepepoOku. BupoOHUIITBO
TETpaxJIOpUy TUTaHy. MaraierepMmiuHe BiTHOBICHHS. OTprUMaHHSI KOMIIAKTHOTO
TUTaHy. TexHIKO-eKOHOMIYHI MOKa3HUKH BUPOOHUIITBA.

4.6 Memanypeis émopunnux Konvoposux memanis. CApOBUHA I BUPOOHUIITBA
BTOPUHHUX KOJIbOPOBHUX METAIIB Ta ii IEPBUHHA NIepepoOKka. BUpoOHHULITBO
BTOPUHHHX M1, IFOMIHIIO Ta CIJIaBIB HA iX OCHOBI. HanpsiMKul po3BUTKY MeTamyprii
BTOPUHHHX KOJHLOPOBUX METANIB B YKpaiHI.

PexomennoBana miteparypa

1. Metanyprist KOILOPOBUX MeTaliB : HaBuaabHUM MOCIOHUK ISl BUILIUX HABYAJIbHUX
3aknaniB / Pabunosuu O.B., CagoBuuk O.B., IrnateeB B.C., Tpery6enko I'.M.,
by6mukoB FO.O. - HMeTAY. - In-ck: Bugasuuirso, 2009.- 154 c.

2. Y1kua H.U. IIpon3BoAcTBO IBETHBIX METAILIIOB. - M.: UuTepMer UH>XKMHUPUHT,
2000. - 442 c. https://www.twirpx.com/file/484531/

3. Meramnyprus upetasix MmetayuioB / I'.A.Kono6os, B.H.bpenuxun, H.A.Mamnsik,
A.M.IeBenes. - JJouHTY. - /1., U3natensckuii nom «Kanemuycy, 2007. - 462 c.
https://www.twirpx.com/file/2311475/

4. 4 Yeppouuii [.D., Mansik M.O., Pabunosuu O.B., Kono6os I'.O. Beryn 10
crnieriaabHOCTl. MeTanyprisi KoJb0poBUX MeTaniB. HaBdanbHui mociOHUK /
3anoposxoks: Bugasuunrso 3/11A, 2009. - 137 c.

5. Meranyprist KOJIbOPOBUX MeTaliB, 4. 1. CUpOBUHHI pecypcH 1 BUPOOHHUIITBO.
[Minpyunuk / ITix pen. YepBonoro 1.®. 3anopixxs: Bugasuuirso 3A1A, 2008. - 334 c.

5. Teopist MeTaTypriiHUX TPOIIECIB.
5.1 Ilpoyecu ymeopenus ma mepmiunoi oucoyiayii CKIAOHUX XIMIUHUX CNOTIYK.
TepMmoauHaMiuyHUi aHaANI3 CUCTEM “Ta3 - KOHAEHCcoBaHa (a3a”. TepmoguHamika
cucteM MeO-CO2, Me-O Tta iH. YTBOpEeHHS Ta AucoIliallis KapOOHATIB 1 OKCHJIIB.
Kpurepii xiMiuHO1 MilTHOCTI crioiyK. [IpuHIMT OCIiIOBHOCTI epeTBopeHs. Cucrema
3aJ1130-KUCEHb: JlarpamMa CTaHy IIi€i cucTeMu. Psi MeTalniB Mo HOpMaJibHIN XIMIYHIH
CIOPIJTHEHOCTI /10 KMCHIO Ta MOr0 3aCTOCYBAaHHS MPU aHA131 METaypriiHUX
nporeciB. MexaHi3M Ta KIHeTHKa reTepOreHHUX MPOIECIB YTBOPEHHS Ta U COIAIli
CKJIQIHUX XIMIYHUX crOAyK. OCHOBH MEXaH13My Ta KIHETUKH I€T€POTr€HHUX MPOIECIB
YTBOPEHHS Ta JUCOIIAIT XIMIYHUX CIOJIYK. 3arajibHi KIHETUYHI 3aKOHOMIPHOCTI
TONOXIMIYHUX peakiii. OcoOaruBoCTI TBEpAO(A3HOTO OKHUCICHHS MeTaliB. MexaHi3M


https://www.twirpx.com/file/484531/
https://www.twirpx.com/file/2311475/

OKHUCJICHHS 3aJli3a, CTPYKTypa OKaJuHHU.

5.2 Ocnosu meopii 2opinns y oOHoghaswit ma 0eoghasnit cucmemax C-H-O.
TepmoaunaMiuHuit aHaNi3 peakiiid ropinHasa . TepmoauHamMika peakiii cuctemu C-0O,
H-O. TepMmoaunamiunuii anami3 peakiiii B cucteMi C-H-O; ogHo - Ta 1Boda3zHi
cuctemu. KiHIeBUi cKi1aja 1 OKUCITIOBAIBLHO-BITHOBIIIOBAIbHI BJIACTUBOCTI ITPOIYKTIB
TOPIHHS B 3aJICKHOCTI BiJ] CITIBBITHOIIIEHHS BUXIHUX peareHTiB. MexaH13M Ta
KIHETHKA T€TEPOTC€HHOTO Ta TOMOTeHHOTO ropiHHsI. OCOOIMBOCTI MEXaHI3My Ta
KIHETUKH Tra30M0I0HOTO Ta TBepAoro naiusa. [IoHATTS TeMiiepaTypu nmo4aTky
TOpiHHA Pi3HKMX BUJIB manuBa. l{ermanii Mexani3m ropiaasa. CTpykrypa rpadiry.
KineTnyHi 3aKOHOMIpHOCTI TOPIHHS TBEPOTO MajuBa. Pe:KMMU MpOTIKaHHS Ta BILUIUB
pI3HOMaHITHUX (PAKTOPIB HA XapaKTep MPoIEeCy.

5.3 Mexanizm ma kinemuka npoyecis 6i0Ho61eHHs. MexaH13M Ta KiHeTHKa IPOIIECIB
BiTHOBJIEHHS. J(]y3iiiHO-XIMIYHA T€OPisi Ta30BOTO BIAHOBIICHHS TBEPJIUX OKCHIIB.
CryninyaTuit Ta 30HAIBHUM TUIH TIporiecy. OcoOIMBOCTI MEXaH13MYy BiJIHOBIIOBaHHS
3amiza razamu CO, H2 ta Byrienem. KiHeTnuHi 3aKOHOMIPHOCTI MPOIIECY.
MertanypriitHi po3miaBu Ta ii BIacTUBOCTI. TepMoauHaMiKa OKUCITIOBAILHOTO
padiHyBaHHS METaJIEBUX PO3IUIaBiB. MexaHi3M Ta KIHETHUKA OKUCIICHHS €JIEMEHTIB.
5.4 3acanvna xapaxmepucmuka memanypeitHux po3niagie. CTpyKTypa Ta
BJIACTUBOCTI PO3IJIaBiB HA OCHOBI 3a1i3a. AKTUBHOCTI, KO€(II[IEHTH aKTUBHOCTI
KOMIIOHEHTIB pO3ILUIaBy, apaMmeTpu B3aemoii. [1lnakoBi po3miasy, iX CTpyKTypa Ta
BJIACTUBOCTI. MoJieKyJsipHa Ta 10HHA Teopis 1IIaKiB. Teopis JOCKOHAIUX Ta
peryJIipHUX 10HHUX PO3YHHIB.

5.5 Ocnosu npoyecie oxucnrosanvroi niasku. TepMoauHaMiKa OKHUCITIOBAIEHOTO
padiHyBaHHS MeTaJeBUX po3IiaBiB. [Ipoliecu BUganeHHs TOMIIIOK 3 PIKOrO METaIy.
Cipka ta pochop B MmeTanmypriiiHux npoiiecax. Po3kucienss craini. Y TBOpEHHS 1
BUJIAJICHHS] HEMETAIEBUX BKJIIOYEHb. BOJeHB Ta a30T B cTall.

5.6 Tepmoounamixa npocmozo po3uuHenHsl i nNpoyecie UNY208)Y8aHHS, U0
CYNPOB0OAHCYIOMbCA XiMiuHO0 peakyicto. OCHOBH €KCTPAKLIMHUX MPOILIECIB.
BuityroByBanss peuoBuH 3 pya. Po3unHHICTE coneir. OcoOIMBOCTI BUTYTOBYBAHHS 3
XIMIYHOIO peakifi€ro. BrMB KOHCTaHTH pIBHOBAryd Ha BUTpaTH peareHTiB. Jliarpamu
[TypOe. Jlanku. XimiuHa peakuid. [Ipukinaaym Mmexani3MiB BUIyroByBaHHs. Tumnu
eKCTpaKIIMHUX mporeciB. KaTioHooOMiHHA, aHIOHOOOMIHHA Ta €KCTPaKIIis
HEHUTPAIBHUMH €KCTPAareHTaMH.

PexomMeHnioBana siteparypa

1. Oxotcekuii B.b. Teopis meranypriitnux npoieciB / B.b.OxoTcekuid,
O.JI.LKoctronos, B.K.Cumonos Ta iami. - K. : I3SMH, 1997. - 512 c.
https://www.twirpx.com/file/1749107/

2. PooxonkoB .M. Teopust metamnyprudeckux mnpoueccos / JI.W. Peixonkos, I1.I1.
ApcenTees, B.B. fkones u ap. - M. : Metaimyprus, 1989. - 392 c.
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3. Tlonens C.U., CotnuxoB A.U., boponenkoB B.H. Teopust Mmetamnyprudeckux
npoueccoB / C.W. [Tonens, A.U. Cornuxos, B.H. boponenkos - M. : Metamnyprus,
1986. - 463 c. https://www.twirpx.com/file/2404923/

4. KazaukoB E.A. Pacuersl o Teopun Metamtyprudeckux mnpoieccon / E.A.
KazaukoB - M. : Metamyprus, 1988. - 288 c. https://www.twirpx.com/file/378046/
5. Meroanueckue yka3zaHus K BBIIOJHEHHIO JAOOPATOPHBIX paObOT M MPAKTUUECKUX

3aHATUN TIO0 JUCHUIUTNHE « Teopusi MEeTaITyprUYeCKUX MPOILIECCOBY. -
Juenponerposck : AmetH, 1990. - 51 c.

6 JluBapHe BUPOOHUIITBO
6.1 Hoei mamepianu ma npozpecusni mexHonozii 6u20moeaJeHHs TUmaeda.
3araapHOTEOPETUYHI BIZJOMOCTI; CIIOCOOU JIUTTS Yy CIielialibHI POPMU - Y KOK1Ib,
KepaMiuHi, 000JIOHKOBI Ta BYIJIelIeBl (DOPMHU; JIUTTA 3 3aCTOCYBAHHIM 30BHIIIHIX J1H
Ha PIJIKUI Ta TBEPIOYiN MeTal - 1] BCEOIYHUM ra30BUM TUCKOM, IO PETYIIIOETHCS, 3
3aCTOCYBaHHSAM YJIbTPa3BYKOBOTO 0OpOOJICHHS Ta €JIEKTPOMArHiTHOT J1ii; criocoou
JIMTTSL, 110 3aCHOBaH1 Ha Oe3nepepBHUX Mpoliecax GOpMyBaHHS BUJIUBKIB -
3aMOPOXKYBAHHSM, E€JIEKTPOILIAKOBI Ta 3 3ACTOCYBAHHSM €JIEKTPOMArHiTHUX
KpHUCTaJ3aTOPiB; CIIOCOOU OJIepKaHHS BUIMBKIB 31 ClIEL1aIbHUMH BIACTUBOCTSIMHU -
CyCIleH31i{He, KOMIIO3UTHE Ta ApMOBAHE JINTBO.
6.2 Teepoinns memanie ma memanesux komnosuyiu. OCHOBHI MmeToan (popMyBaHHS
BUJIMBKA, B T.4. BUBYCHHSI CKJIay CIUJIaBiB, OCHOBHUX THIIIB BUJIMBKIB Ta iX
1HTEepHpeTalis, 3aco01B ONTUMI3ALli CIIJIaBiB, (POPMYBaHHS CTPYKTYPH BIJIJIMBOK.
BuBuenHst Oy/10BU Ta BIIaCTUBOCTEH BIJIMBOK, POJIb (DOPMYBaHHS BiJIJTUBKH,
BUBUYCHHS BIUIMBY MIKPOCTPYKTYPH BUJUBKIB 13 PI3HUX CILJIaBIB, HEMETATIYHUX
BKJIFOUEHb, T'a31B Y BWIMBKAX Ta iX BIUTUBY Ha ()OpMYBaHHS BUIUBKH, (D13UYHOI OCHOBU
nporiecy GopMyBaHHSI BIJJIUBKHU.
6.3 Ilpoexmyeanus i gucomognents ochacmku. Pojib TEXHOIOTTYHOTO OCHAIICHHS Y
BHPOOHUIITBI BUJIMBKIB; OCHAIIICHHS JIJI1 BUTOTOBJICHHS HEMETANICBUX (HOPM;
IPOEKTYBaHHS 00'€KTIB METAIIOMOIEITHPHOTO OCHAIIIEHHS; OCHOBU KOHCTPYIOBaHHS
KOK1JIIB; OCHOBU KOHCTPYIOBaHHsI npec-(hopM JJist JIUTTSI M1l TUCKOM; OCHOBU
KOHCTPYIOBaHHS Tipec-(hopM TSt MOZIETIEH, 110 BUTOIUTIOIOTHCSI.
6.4 Koncmpyrosanns aumux demasnetl. [IpoekTyBaHHS BUTUBKIB; POCKTYBAHHS Ta
3aCBOEHHSI JINBAPHOT TEXHOJIOT11; BAPOOHUIITBO BHJIMBKIB CIIOCOOOM JIMTTS Yy TiIIaH1
(dbopmu; 0COOIMBOCTI TEXHOJIOT1i BUTOTOBJICHHS] BUJIMBKIB Y CIIEHIAIbHUX PAa30BUX 1
Oararopa3oBux Gopmax.
6.5 Cneyianvui ma ocobnusi éuou rummsi. OcoOIUBOCTI CIICIBHIIB JIUTTS;
MIIIAHO-TIUHUCTI (POpMH; 0O0TOHKOBI (POPMH; KOKIIBHE JTUTBO; JTUTTS I10
BUTOIIIOBAHUM, BUIMAJTIOBAHUM, Ta3U(pIKOBAHUM, PO3UYMHEHUM MOJIEIISIM; JIUTTS Mij
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THUCKOM; OXOPOHA Mpalll Ta HAaBKOJUIIHHOTO CEpeIOBUIIIA.

6.6 Cneyianvri cnocoou sunnasku cniasie 05 aumea. Knacudikarris medeit TuBapHUX
11eX1B; TUIABUJIbHI M1€Ul JUBAPHMX 1I€X1B: BarpaHKH; MaJIMBHI Me4i: MapTEHIBChKI Ta
neyl JUIs TUTaBJICHHS KOJIbOPOBHUX CILIABIB; €JCKTPUYHI M€Yl OMOPY; TYTOB1
eJICKTpOIIeyl; TJIa3MOBI Teul; IHAYKI[IHHI TUTeJIbHI 1eul; 1IHAYKIIHHI KaHAJIbHI 1eYi;
CTHCII1 BITOMOCTI PO PO3paxXyHKH TUIABUIBHUX TEYEH; CyIIapKu JUBAPHOTO
BUPOOHUIITBA: TAJIMBHI MeYi JIJIsl CYIIIHHS OPM Ta CTPHIKHIB; €JIEKTPUUHI CYIITHIbHI
neyi; meyi s CyIIiHHS BUX1IHUX MaTepialiB; CleNiadbHi CYIIHIbHI Ta
HU3BKOTEMIIEPATYpPHI HAarpiBaJibH1 YCTAHOBKU Ta CTEHU; CTUCII BiIOMOCTI PO
PO3paxyHOK CYNIWILHUX TICUe; HarpiBajabHI Nevl JIMBAPHUX MEXIB: TIeUl MePi0uIHOT
Iii, 6e3nepepBHOI A1i, CTUCII BIAOMOCTI IPO PO3PAXYHOK HArpIBAJIbHUX IE€YEH.

6.7 Diniwni onepayii npu sueomosnenti iumea. [IpoekTyBaHHS BUITUBKIB;
IIPOEKTYBAHHS Ta 3aCBOEHHS JIMBAPHOI TEXHOJIOT11; BUPOOHUIITBO BHJIUBKIB CIIOCOOOM
JUTTS y mimadi Gopmu; 0cobIUBOCTI (QIHIITHUX ONEpalliil y TEXHOJIOT1] BUTOTOBJICHHS
BUJIMBKIB Yy CIICIIAIbHUX Pa30BUX 1 6araTopa3oBux (popmax.

6.8 Kpucrasni3zaiiis Ta BIaCTUBOCTI YaBYHY y BIUIMBKaX. BUCOKOMIIIHUI YaBYH SIK
NEPCIEKTUBHUM KOHCTPYKIUIMHUM MaTepian. Brimu dopmu rpadity Ha BIaCTHUBOCTI
YaByHY; KpHCTAJII3a1[isl Ta CTPYKTYPOYTBOPEHHS BUCOKOMIITHOTO YaBYHY; OCHOBHU
chepoinn3yBanbHOr0 MOIU(DIKYBaHHS YaBYHY; 0Op0OOKa YaByHY MarHi€M; BILTUB
€JIEMEHTIB Ha CTPYKTYpY 1 hopmy rpadiTy; po3paxyHOK KiJIbKOCTI MarHito Ta 1HIINX
Moau(iKaTopiB, HEOOX1HOI 1711 0OPOOKHM YaBYHY; OCHOBHI €JI€MEHTH YaBYHY Ta iX
B32€MO/IIS 3 KOMIIOHEHTaMH MOJIM(DiKaTOpiB; (P13MKO-MEXAHIUHI, TUBAPHI Ta
eKCIUTyaTallliiHl BIACTUBOCTI BUCOKOMILIHOTO YaBYHY; OCOOJMBOCTI TEXHOJIOTIYHOTO
IIPOLIECY BUTOTOBJICHHSI BUJIMBKIB 3 BUCOKOMIITHOTO YaBYyHY.

6.9.Cmanese numeo. Ponb enemMeHTiB, 1O € y cTaji, y GopMyBaHHI BIaCTUBOCTEH 1
CTPYKTYPH CTAJICBUX BUJIMBKIB; BUJIMBKY 3 JICTOBAHMX CTaJIeH 31 CIEIIaIbHUMHU
BJIACTUBOCTSIMHU; BUCOKOJIETOBAHI CTaJIl JJI BUJIMBKIB; JIETYBaHHS JIMBAPHUX CTaJICH;
BHCOKOJIETOBaH1 JIUBAPH1 CTaI 13 CIEIiaIbHUMHU BIACTUBOCTSIMHU.

6.10 Koavopose numeso. CriziaBu Ha OCHOB1 TUTaHY; CTUTABH CUCTEMHU TUTAH- AJTFOMIHIN;
TEXHOJIOT1s TJIABJICHHS, 3aJIMBAHHS Ta TEPMOOOPOOIIECHHS TUTAH- AJIFOMIHIE€BUX
CILJIaB1B; TUBHUKOBI CUCTEMU; CIJIAaBH HA OCHOBI H100110, XpOMY; OCOOIMBOCTI
IIJIABJICHHS CIUIABIB; CIUIABM HA OCHOBI BaHAI110; TEXHOJIOTIS IIJIaBJICHHS CIUIABIB 1
OJIep>KaHHS BUJIMBKIB; CIIJIaBU Ha OCHOBI1 IHTEPMETAIiB; OCOOJMBOCTI TEXHOJIOT11
dbopmu Ta po3poOKa TEXHOJIOT1T BUPOOHUIITBA BUJIMBKIB; CIUIABH 31 CHIEIIAIbHUMU
BJIACTUBOCTSIMU; BIUIMB JIETYIOUHMX €JIEMEHTIB Ha BJIACTUBOCTI CIJIaBiB HA OCHOBI
HIKEJII0, M1J/Il Ta TUTAHy
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