3acTocyBaHHS MeTaJliB Ta IXHIX CILUIABIB.

HaitnowwmpeHiwi meTanu Ta ixHi cnnaeu. Metann — pe4yoBMHMU, WO HAbYW LUIMPOKOro
3aCTOCyBaHHSA B MPOMUCIIOBOCTI M TEXHILi 3aBASKW CBOIM YHiKallbHUM BJ/1aCTUBOCTAM,
3YMOBJ/EHNM TXHbOIO 6YA0BOI0. 3aNEXHO Bif BNaCTUBOCTEN, AeAKi 3 HAX BUKOPUCTOBYHOTb
MeHLLe, a 6e3 fessKUX HEMOXK/TUBUI PO3BUTOK EKOHOMIKM KpaiHW.

JIy)KHi MeTanu HaTpi Ta Kanin, ki Jo6yBatoTb €N1eKTPOI30M po3niaBiB conewn, nyris abo
OKCMKAIB UNX MeTaniYHUX efleMeHTIB, He3Ba)aroum Ha IXHKO BUCOKY aKTUBHICTb, OTpMManu
NPOMMCIIOBE 3aCTOCYBaHHA B Pi3HMX ranysax. MeTanivHi HaTpin Ta Kanin 3acToCOBYHOTb
SIK KaTanisaTtopu nig yac CMHTe3y OpraHiyHUX CrnosykK, 30Kpema CUHTETUYHOrO Kayuyyky. 3a
OOMOMOrOH0 HaTPito B MeTasnyprinHin NnpOMMUCNOBOCTI BiAHOBIOKOTb KOJIbOPOBI MeTasnu,
Hanpuknag TutaH. PiBHAHHA peakuir:

TiCl, + 4Na = Ti + 4NaCl.
KpiM TOro, HaTpin BUKOPUCTOBYIOTb Y AAEPHUX peakTopax K TENOHOCIN.

JiTin 3acTocoByOTb Yy PpoTOENIEMEHTAX 3aBASKM 34aTHOCTI NepeTBOPOBATUCS Ha
NO3UTUBHO 3apAL KeHI MOHW NiJ, Yyac NOro OCBITNIEHHA.

Kanbuin, K i HaTpiK, 3aCTOCOBYOTb Y MeTanyprii A1 Ao6yBaHHA BaXKKOBiAHOB/HOBaHUX
MeTaniB, HarnpuKnag XpomMy 3 NOoro okcuay:

Cr,0,+ 3Ca =2Cr + 3Ca0.

Ller meTan BUKOPUCTOBYIOTb AJ151 BUTOTOBJIEHHS CMnlaBiB. Ha OCHOBI CBUHLIO 3 f,06aBKOK
KanbLito 4o6yBatoTb CNaB, AKMM 3annBatoTb NiALWUMHUKM 3aNiSHUYHUX BaroHiB.

ANOMIiHIN 3aBAAKM MOr0 BNACTUBOCTSAM: JIErKOCTI, NJ1aCTUYHOCTI, eNeKTPO- 1
TENMONpoBIAHOCTI Ta MiLLHOCTI, HAabyB Ay>Xe LUMPOKOro 3acTocyBaHHsA (puc. 49).



BupoGxuureo BupobHuuTED BupobHuureo BupobHuuTBo
onLrm ToYh BIKOHHMX pam ENexTponpoBoaie

Puc. 49. Cxema 3acToCcyBaHHSsl a/lOMiHito

CnnaBu — e CUCTEMU, YTBOPEHI 3 1BOX abo 6inblue KOMMOHEHTIB (MeTaniB 3 MeTanamu
abo MeTaniB 3 HemeTanamu). OCHOBOLO A1 BUTOTOBJIEHHS CM/IABIB € 3a/i30 1 antoMiHil,
XPOM i Mifib, MarHin Ta TuTaH. 3 HemeTaniB — 60p, KPEMHI Ta ByrneLb. € TaKOX CniaBu
PO34YMHMU, CNSITaBU MeXaHiYHi CyMiLli i cniaBu, y AKUX pe4OBUHU pearyroTb O4Ha 3 O4HOHO 3
YTBOPEHHSAM iHTepMeTanigis.

CnnaBu po34YMHU YTBOPHOKOTL MOAIGHI 3a BNaCTUBOCTAMM pe4yoBUHU. Pi3Hi 3a XiMiYHUMU
BN1aCTUBOCTAMM MeTasiv YTBOPIOKOTb CNJlaBM MexaHiyHi cymili. Cniasu TpeTboro Buay
MOXXYTb He TiJIbKM 3MillyBaTUCSA, @ 1 yTBOPIOBATK MiXK COO0LO Ta 3 aTOMaMu HeEMeTanis
Pi3Hi Crionyku.

HaaTteepai cnnasu BUroTOBASAKOTb METOAOM MOPOLIKOBOI MeTanypril. CyTb meTogy
nonfrae B rnpecyBaHHi Nif BUCOKMM TUCKOM MOPOLLKIB MeTariB, 3 NoAasbLUNM IXHIM
CcnikaHHAM. 3a PisNYHMMKM BNACTUBOCTSIMM CM1aBU BiAPi3HAKOTLCA Bif, YNCTUX MeTaniB
MILHICTIO, TBEPAICTIO, HXYNMM TeMrnepaTypaMm NNaBieHHS Ta KUMiHHSA, cnabLioro
e1eKTPOo- 1 TenonpoBigHICTHO.

O3HanomMmmMocsa aoKnagHille 3 HaMMnoWMPEHILWMMK crnlaBaMu Mifi 1 antoMiHito
(konbopoBMx MeTaniB) i 3ani3a, L0 € OCHOBOK YOpPHOI MeTanypril.

Miab Taii cnnasu. [lisHanTecs Npo 3acTocyBaHHA Mifi Ta If cnnasis, onpawutoBaBLLn pUC.
50.
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Puc. 50. Cxema 3acTocyBaHHA Miai Ta ii cnnasis

CnnaBwm anoMiHilo. Y1CTUIM antoMiHin He Mae BUCOKOI MiLLHOCTI Ta TBEpPAOCTI, TOMY
yacTiwe BUKOPUCTOBYIOTb MOro cnnasu. 178 noninweHHs MexaHiyHUX BNacTUBOCTEN
antoMiHito 4o6yBalOTb MOro CniaBu 3 M40, MarHieM i MapraHuem.

HannowwupeHiwi cnnasu astoMiHilO — LUe AIopantoMiHU, CUNYMIHU 1 TEPMIT.

HtopantoMinu (Big dp. dur — TBepamiz; aluminium — antoMiHiin) — cnnaeu, WO MICTATb Yy
cBoeMy cknagi Migp (1,4-13 %), marHin (0,4-2,8 %), maHraH (0,2-1 %), unHk (5-7 %), 3aniso
(0,8-1,8 %), TuTaH (0,02-0,35 %) i cuniuin (0,5-6 %). [ropantoMiHn 3aBASAKM 0OCO6IUBUM
BIaCTUBOCTAM — MILHOCTI, IerKOCTi, CTINKOCTi O KOPO3ii Ta TeN/I0NpoBiAHOCTI — Habynu
LLUMPOKOIro 3aCTOCYBaHHSA B aBia-, Kopabne- 1 pakeTobyayBaHHI.

CunyMiHM — cnnaBw, siKi, KpiM antoMiHito, MatoTb BUCOKUIA BMICT cuniuito (3-26 %). o
IXHbOro cKlagy TakoX BxoasiTb MarHii (0,2-1,5 %), Miab (1-4 %), unHK (2-4 %), xpom (0,2-0,4
%), Hikenb (0,8-2 %), TutaH (0,05-1,5 %). IX BUKOPUCTOBYHOTb Y BUPOBHWULTBI MaLLWH A1
CiNlbCbKOrocrnogapcbKux NoTpeo, aeTanen 6araTbox NpuagiB, Kosic B aBia- 1
aBTOMObGinebyayBaHHi.

TepmiT — cnnaB antomiHito 3 depyM(ll, 1) okenaom. Mig Yyac BUKOPUCTaHHSA BUAINSE
6araTo Tenna, TOX MOro 3aCTOCOBYHOTb AJ1S1 3BaPOBAHHS LUVH.

3ani3o Ta oro cnnaeu. YncTe 3ani30 Mae ob6MexXeHe BUKOPUCTaHHSA. 34e6inbLoro
3aCTOCOBYHOTb CMJlaBu 3asiida — YaByH i cTasb.

CUpOBUMHOIO 4151 BUMIaB/EHHS YaBYHyY € 3ani3Hi pyau.
lpuragavite 3 Kypcy reorpadil, Lo Take pyau Ta e B YKpaiHi BUSBEHI NOKAa[M 3ai3HNX

pyA4 i po3TalloBaHi MeTaypriviHi 3aBoAu 3 rnepepobKu pyaun Ha BaXxK/InMBI 4719 MeTanypril
criaBm.



Mig yac nepepobKu 3anisHUX pys YTBOPIOKTLCA CMaBu 3ani3a 3 Byrneuem — YaByH i
cTanb. YaByH — cnnas, WO MICTUTb Y CBOEMY CKagi 2-4 % KapboHy Ta AOMILLKN MaHraHy,
cnonyk ®ocdopy, Cuniuito Ta Cynbdypy. Benukuin BMicT Kap6oHy B YaBYyHi pobuTb 0Oro
KPUXKMUM | HEKOBKWM, X04a BiH TBEPAILNN, HIXX 3as1i30.

Ctanb — cnnae, y SKOMy 3Ha4YHO MeHLLnin BMicT Kap6oHy (0,1-2 %) i AOMILLOK MaHraHy,
cnonyk Cuniugito, ®ocdopy Ta Cynbdypy. MeHwunin BMict KapboHy Hagae ctani 6inbLuoi
KOBKOCTI Ta niiacTM4YHOCTI. TOMy 1i MOXHa WTamMnyBaTu, npokaTyBaTu, KyBatu. [1na
NONINLWeHHNA LUMX AKOCTEN CTaslb 3arapToBYOTb, TOGTO PO3XKapeHy CTanb WBUAKO
OXOJIOAXKYHOTb. [@apTOBaHa cTanb 3Ha4yHo TBepaiwa. BogHo4vac cTasib 3 HU3bKUM BMICTOM
Kap60oHy 3arapToByBaHHO He MigaatoTb. [Ana HafaHHA cTani NeBHUX AKOCTEN ii NeryoTb,
TOOTO AO4at0Tb A0 Hel iHWi MeTanwu. JleryBanbHUMKU MeTanaMmn Han4yacTille € XpoM,
Bo/ibpam, Hikenb, BaHaill, MaHraH, Mofi6A4eH, MEHLLOK MipOK — TUTaH, KobanbT,
6epunin. A 3 HemeTaniB — cuniuin. 3acTocyBaHHs 3asii3a Ta MOro CrnsjaBiB NOAAHO B CXEMi
Ha puc. 51.

3anizobeToHHl KoHCTPYXUIT ons GynieHuuTea .
MOCTIB, NpoMUCnoBaKMx By niaens, XMTna. J

CinbCbKOrocnoaapckki MaliuHy (TPaKTopu, KoM=

Gaium, cisanku) Ta IXHE OCHALLEHHA, J

SANI30
TA OO e AsTomobini, MOTOUMKNK, BEPCTATHA, BENOCANENN,
CNNABM npucTpol, oBNULIOBAHHA ONA OOMHM. J

NPOOYKLUSA

L5 KEpCTh, AKY BUKOPUCTOBYIOTh SIK NOKPIBENLHWA
marepian, ong KoHCepBHWX BaHoK.

» IHCTRYMEHTH Ta nobGyToei Bupobu (ckoBopiakk,
YABYHHI KB3aHW, NIACTABKM TOLWO).

Puc. 51. Cxema 3acTocyBaHHS 3ani3a Ta Moro cnnaeiB
OTXe, KONIbOpOBa Ta YOpHa MeTasypria CTaHOBIATb OCHOBY EKOHOMIKWN KpaiHW.

Bigomo, wo B npupogi € mamxe 70 meTanis, i foTenep BigKpMBarKOTb HOBI MeTanu. OgHak
YKOAEH 3 HUX HEe MOXXe 3PiBHATMCA 3a MacluTabamMu BUPOOHMLTBA Ta 3aCTOCYBaHHSA 3
antoMiHieM, Migato, 3asi3oM i cnnaBamu, [OOYTUMM Ha iIXHiN OCHOBI. BogHouac Maixe BCi
MeTasin NEBHOK MiIPOK BUKOPUCTOBYHOTb Y Cy4aCHMX TEXHONOTiSIX MeTanyprinHol
NPOMMUCIIOBOCTI YKpaiHMu.

Baromui BHECOK y pO3BMTOK YOPHOI Ta KOJIbOPOBOI MeTanyprii 3po6bunm yKpaiHCbKi BYEHI.
Bigomi imeHa BYeHMx-xiMiKiB, MmeTanypri.. Lle, 30kpema, M. Mo3roBoWu, Askui po3po6nsiB
TeopeTUYHi OCHOBM KUCHEBO-KOHBEPTOPHOrO npouecy; |. @paHueBnY, AKUI NpautoBas Haj,
CTBOPEHHSAIM HOBUX MeTanlokepaMivyHUX MaTepianis, MeTaniB i3 3afjaHMMn B/1aCTUBOCTAMM
Ta cnnasi.; |. BapiH, Ak 3anponoHyBaB NpakTUYHe NosinwWeHHA MeTanypriviHoro
BMPOOHMLITBA: 3aCTOCYBAHHSA KUCHIO B JIOMEHHOMY NpPoLeCi, KNCHEBO-KOHBEPTOPHWUIA
MeTOoA BUPOOHMUTBA CTani, Wo iHTeHcudikyBano npouec o6yBaHHA YaByHy Ta cTani.



Ekonoris Ta meTanypris. [ig yac MmeTanypriiHoro BUpo6HULTBA 1 Nepepo6Ku pys,
YTBOPIOKOTbCA OTPYIMHI rasu, ki noTpannsaoTb B atMocdepy. Lie Bigomi Bam cynbdyp(IV),
HiTporeH(lV) i kap6oH(IV) okcuaum, Lo CNPUYNHSIOTD BUNAZaHHA KUCNOTHUX AOLLIB;
kap6oH(Il) okeunpa oTpyroe NoBiTpS.

KpiM rasis, yTBOPIHOETLCA MW, AKUIN YNOBOKOTb 3a AOMOMOIOK0 crneuianbHUX NPUCTPOIB i
dinbTpiB. Y YOpHIN MeTanyprii BUKOPUCTOBYOTb BEJIUKY KiSIbKiCTb BOAN A/151 OXONOOXKEHHS
MeTaniB. Boga 3abpyAHIOETLCS, @ BOAOOYNCHI CMOPYAN He 3aBXXAN 3a6e3neyytoThb il MOBHe
OYMLLLEHHS Bif WKIiAIMBUX OOMILLIOK. YHACNiAOK NOTpanasaHHA BignpauboBaHOI BOAU B
NPUPOAHI BOAOWMM LUKIANNBI PEYOBUHM 3a6pYyAHIOKOTL iX. YCi Ui 3abpyAHEHHSA HEraTUBHO
BN/IMBAKOTb Ha AOBKIiN/SA, @ OTXe, | Ha 340POB's JIIOANHM, PICT | PO3BUTOK POC/IMH | TBApUH.

ToMy HarBaXxNIMBILLMM 3aBAaHHAM MeTasnyprinHol MPOMUCNIOBOCTI € BNPOBaL)XEHHS
6e3BigxoaHMX TEXHOMOrIN. Lle gacTb 3Mory 6araTopa3soBo BUKOPUCTOBYBATHK Bigxoam Ta
3[€eLeBUTM BUPOOHMLTBO 6araTbox NPOAYKTIB MPOMUCIOBOCTI. MNpuknaaom 6e3Bigxo4HOI
TexHonorii Moxe 6yTun BUKopucTaHHA cynbdyp(IV) okemay ana Bupo6HUUTBa cynbdaTHOI
KUCNOTMW.

nacyMmoByeMO BUBYHEHE

* MeTtanu — pe4yoBmHY, L0 HABYyNUN LUIMPOKOro 3aCTOCyBaHHS B MPOMUCIOBOCTI 1 TEXHIL
3aBAsKN CBOIM YHiKasibHUM BNacTUBOCTSM.

« HaTpiit Ta Kanii 3aCTOCOBYIOTb SIK KaTanisaTtopu nif 4ac BUPOOHMLTBA CUHTETUYHOIO
Kay4dyKy, HaTpil — SIK TENJIOHOCIN y AAEePHUX peakTopax; NiTin — y doToenemMeHTax.

 Kanbuin, sk i HaTpin, — ans obyBaHHS BaXKKOBIAHOB/IIOBAHUX METaiB i BArOTOB/IEHHSA
cnnasiB y MeTanypril.

* Cnnaeu — cucTeMu 3 ABOX abo Binblue KOMMOHEHTIB (MeTaniB 3 MeTanamu abo Metanis
3 HeEMeTanamm).

« AnoMiHii yTBOPIOE CrinaBu: AropantoMiHK, CUNYMIHW 1

TepMmiT. [ltopanioMiHmM 3aCTOCOBYIOTb B aBia-, Kopabne- i pakeTobyayBaHHi; CUNYMiHU — Y
BUPOOBHULTBI MallWH AN Ci/lbCbKOrocrnogapCbKux NOTPe6, AeTanen 6araTbox NpUIagiB i
Kosic, aBia- 1 aBTOMObGinebyayBaHHI; TEPMIT — A1 3BaptOBaHHS LUMWH.

* Migb — AK KOHCTPYKUiINHWI MaTepian, AN BUTOTOBJIEHHS anapaTtypu, efleKTPonpoBOAIB,
peyer OMALLHbOIO BXWUTKY, IHCTPYMEHTIB, XyA0XHiX BUPOOIB, a TaKOX A/1A A06YyBaHHSA i
cnnaBiB — NaTyHi Ta pisHNX BUAIB GPOH3N.

* JlaTyHb BUKOPUCTOBYIOTb Y BiINCbKOBIW Ta FOBENIPHIii crpasi, cygHObYyAyBaHHI, AN
BUpO6HMLUTBA TPy6, KOHAEHCATOPIB i pagiaTopis. 3 6poH3U BUPOOASOTL AeTani gns
aBiaABWUIyHIB i TYp6iH, NiAWMAHKUKIB | MPY>XWMH, NO6YTOBI BUPOOK, NOCYA.

- 3ani3o Ta Moro cnnaeBu — He3aMiHHi MaTepianu s NPOMUCIOBUX i XXUTIOBUX ByaiBenb,
BMPOOHMLTBA 3aNi306€TOHY Ta KOHCTPYKLi MOCTIB. IX 3aCTOCOBYIOTb Y
MaLLMHOBYAYBaHHI, IK MOKPIBEbHY XXepPCTb, BUTOTOBNAAOTb iHCTPYMEHTU Ta NO6YTOBI
BUpOO6MK.



