MIHICTEPCTBO OCBITH I HAYKH, MOJIOJI TA
CIIOPTY YKPAIHH

3anopisbknii HAiOHAJILHUI TeXHIYHMII YHiBepcuTeT

METOJIWYHI BKA3IBKHA

710 BUKOHAHHS PO3PaXyHKOBO-TpadiuHOTO 3aBJIaHHS 3 JUCIUILIIH
“JluBapHi criaBy i muaBka” 1 “OCHOBH Teopii TIaBKH Ta
BUPOOHMIITBA BUJIUBKIB”

IUTSL CTY/ICHTIB 32 HANPsIMOM MiIrOTOBKH
6.050502 “InxenepHa MexaHika’

16.050402 “JIuBapHe BUpOOHHUIITBO”

JIeHHOT (hOpMH HaBYaAHHS

2011
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MeroanuHi BKa3iBKA /0 BHKOHAHHA PO3PaXyHKOBO-TpadidHOro
3aBiaHHs 3 jauciuiunie “JluBapHi crutaBu 1 twiaBka” 1 “OcHOBU Teopil
IUTaBKM Ta BUPOOHWITBA BWJIMBKIB" JUIS CTYACHTIB 32 HampsiMOM
miaroroBkn 6.050502 “Imxenepna wmexanika” 1 6.050402 *“JluBapue
BUpOOHMIITBO” JieHHOiI (opmu HaBuanHi / VYkiagaui: B.M. CaxHes,
€.M. INapaxnesuy. — 3anopixokst: 3HTY, 2011, —22c.

Vximanaui: B.M. CaxHeB, IOLEHT, K.T.H.
€.M. [lapaxHeBuY, aCUCTEHT

Penienzenr: B.M. I03Bak, gorneur, K.T.H.
BiamnosiganbHui
3a BUITYCK: B.B. JlynboB, mpodecop, 1.T.H.
3aTBepAKEHO 3aTBepAKEHO
Ha 3aciganai HMP Ha 3acigaHHi Kadenpu

dizuko-texHignoro iHcTutyty 3HTY  “Mammmnu i TeXxHomoris
JUBApHOTO BUPOOHHIITBA"

[Ipotokon Ne 3 Bix 10.02.2011 p. [Ipotokon Ne 6 Bix 20.01.2011 p.
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2 3aBaHHS Ha BUKOHAHHS pO3paxyHKOBO — rpadiuHoi poOoTH. .. ...
3 BMICT MOSICHIOBATBHOT BATTHCKH .+« veee veeeevenneneneenvennennnes
4 CITUCOK JTITEPATYPH -+« e eueerstenentaeeeaneeassenenetnenennenaneeneees

Honatok A Ilpuknan po3paxyHKy HIMXTH 3 BUKOPHUCTAHHSIM
BiZIXO/IiB BJIACHOT'O BUPOOHHUIITBA 1 JTiraTyp KOJbOPOBHX METAIB..

Honatok b Cknax miraTyp A7 OTpUMaHHS KOJTbOPOBHX CILIABiB..

Honmatok B Bigcotok Burapy eneMeHTiB Tpd BHUILIABII
KOJTBOPOBHUX CIIIABIB ... et v e euevenet e eeeaesenen e eneennen e eneees
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BCTYII

MeroanuHi BKa3iBKM pO3paxoBaHO Ha 16 TOAWH HaBYaJIbHOTO
npouecy. IlpakTuuHi 3aHATTS BigoOpakaroTh Matepial KypciB «JIuBapHi
criaBM 1 TuiaBka» i «OCHOBM Teopii MiaBKK Ta BUPOOHHMIITBA BUIIMBKIB.
Po3paxyHkoBo-rpadpiune 3aBgaHHS € OJHMM 3 €TalliB  BHUBYCHHS
TEXHOJIOTTYHUX MPOIECIB IUJIABKK KOJBOPOBUX METANIB 1 CIUIABiB Ha ix
ocHOBi. CTy/IeHT TOBUHEH HaBYHUTHCS PO3POOIATH TEXHOJOTTUHUI Mporiec
IJIABKKA KOJBOPOBUX METaliB 1 CIJIaBiB, SIKMA 3a0€3MEYUTh 3ajaHi
XapaKTepUCTUKU MeTally, OOIPYHTOBYBAaTH i OOMpaTH ONTHMajbHI YMOBH
MPOBENICHHS MTPOLIECY.

13AT'AJIBHI BIJOMOCTI

Jlo KOJIbOpOBHX CIJIaBiB, #AKI MalOTh HAHOUIBII  IIMPOKE
3aCTOCYBaHHS B JJUBAPHOMY BHPOOHHIITBI BiTHOCSATHCS HACTYITHI CIJIABH:
- aIOMiHI€BI (CHITyMiHH);
- CIUTaBU Ha OCHOBI MiJli (OpOH3H 1 JIaTyHi);
- IIUHKOBI;
- MarHiesi;
- THTaHOBI CIUIaBH.

AJIOMIHIEBI CILJIaBH, 3QJIGKHO BiJl OCHOBHUX JIETYBAJIBHUX €JICMCHTIB
MOJUISIIOTHCSL Ha CHCTEMH ajlOMIiHIM — KpEeMHIiH, alroMiHIH — Mifp,
QFOMIHIN — KPeMHIll — Mijlb, QJTFOMIHIM — MarHii 1 CKJIaJiHI CIUTaBH.

OmnoB’ siH1 OpOH3M — MiJHI CIJIaBH, B SKUX OCHOBHHUM JIETyBallbHUM
€NIEMEHTOM € oIloBO. be3onoB'sHi OpOH3M — MiJHI CIJIaBH, JIETOBaHi
QIFOMIHIEM, MapraHIleM, CBUHIIEM, CYPMOIO.

JlatyHi — criaBu Miji 3 HUHKOM (IO/BiiHI) 1 CIJIaBH 3 IIUHKOM Ta
IHIIMMU eleMeHTaMu (CKJIaiHi a00 CreliasibHi).

Po3poOka TexHOMOrii IJIaBKM KOJIBOPOBHX METaliB 1 CIUIABiB
BKITIOYa€ BUKOHAHHS HACTYITHUX €TalliB!

1. BusHayeHHs BUXIIHUAX TaHUX.

2. Bubip ninaBUIBHOTO arperary.

3. BusHayeHHS BUAIB IIMXTOBUX MaTepialiB i 3a0e3medeHHs
3aJ]aHOTO XIMIYHOTO CKJIay.

4. Bu3HaueHHs BTpaT METally Ha BUTap 1 IUIaK.

5. Po3paxyHOK IIHXTH.

6. BusHaveHHsI MMOCTIOBHOCTI BBEJCHHS INMXTOBHX MaTepialiB i
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TEMIIEpPaTypHOTO PEKUMY ETaIliB TIABKH.

7. Po3poOka 3axoJiB 1O 3aXMCTy PO3IUIABIB Bill aTMOC(hEpPHOro
BILJIMBY.

8. Po3poOka 3axoiB 110 paiHyBaHHIO PO3ILIABIB.

9. Po3pobka TexHoorii po3KUCIeHHS po3iuiaBy (Ipy HEOOXiTHOCT).

10. Po3pobxa TexHomorii MomugiKyBaHHS pO3IJaBy.

11. CxnagaHHS TEXHOJOTIYHOI IHCTPYKIii MO BWIDIABLI 3aJaHOl
MapKH CILIaBY.

BuxigHuMu JaHUMH TIPY pO3po0IIi TEXHOJOT1T MIABKH €:

- XIMIYHUU CKJIaJl CIUIABY;
- 33/IaHUH PIBEHb MEXaHIYHUX 1 eKCIUTyaTaI[IfHUX BIACTUBOCTEH;
- moTpeda B PiIKOMyY MeTalli B OIUHUINIO Yacy.

Bua mmaBunbHOI Tedi  OOMparOTh, BUXOASYH 3 TeMIlEpaTypH
TUTaBJIEHHS! OCHOBHOT'O KOMITOHEHTA CIUIaBY 1 XiMIYHOI aKTUBHOCTI SIK HOTO,
Tak 1 BCIX JICTyBaJIbHUX KOMIIOHEHTIB 1 HAHOUIBIN IIKIJJIMBUX JOMIIIIOK.
OnHOYacHO BUPILIYETHCS MUTAHHS PO MaTepiall PyTepOBKH Meui.

o Buay eHeprii maBuIbHI Medi OyBalOTh MOTYM' SHI Ta €IEKTPUYHI.
[Monym’stvi meui (puc. 1.1) mominsifoTh Ha THUTENbHI, BIIOWBHI, MIAXTHO-
BaHHI.

a —TurensHa; 0 — BiJIOMBHA; B — IIAXTHO-BaHHA.

Pucynok 1.1 — Cxemu manvBHAX TUIABHUIIBHHX MTEYCH.

EnexTpuuni mewi pO3pi3HAIOTE 1O  CHOCOOY MEpeTBOPEHHS
SNeKTpUYHOI eHeprii B TeIIoBy 1 mepeaaui ii 70 Marepiamy, MIO
HarpiBaetbes (puc. 1.2, 1.3): onopy, iHAYKIIiHHI, €TEKTPOIYTrOBi, I1a3MOBI,
ENIEKTPOILIAKOB1, EIEKTPOHHO-TTPOMEHEBi.

®dyTepoBKa IJIABMIBHUX TICUEH 1 TUTJII B 3aJICKHOCTI BiJ| CIUIaBY,
MOXYyTh OyTu rpadiToBi, TpadiTo-IIaMOTHI, IIIAMOTHi, MarHE3WTOBI,
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KBapIIMTOBI, IAMOTHO-KBApPIIUTOBI, 3 )KapOCTIMKOr0 OCTOHY, JUTI YaBYHHI,
3BapHi CTaJICB] 1 MiJIHI.

a—THTeNbHA, 0—BiIOWBHA; B—HIYKI[iIi{HAa TUTeITbHA; T—HIYKII{HA KaHAJbHA.
Pucynok 1.2 — Cxemu eneKkTpHUIHHX TIeUei oropy 1 IHAyKuiiHuX nedeit.

[Ipy BUPOOHUIITBI BWIMBKIB 13 KOJBOPOBUX CIUIABIB B SKOCTI
HIMXTOBUX MaTepiaiiB BUKOPUCTOBYIOTb:

- TIEPBHHHI KOJHOPOBI METaJiH, SIKi € OCHOBOIO a00 JIEryBaJIbHUMHU
KOMITOHEHTaMH CILIaBiB (aMfOMiHi¥, Mardiif, Migb, MapraHeilb, HiKelb,
KpPEMHili, IIMHK, OJIOBO, CBUHEI[b, BICMYT, THUTaH, KOOAJBT, JITiH, Oepuiii,
KaaMili, cypMma, Xpom, HioOili, Boib(dpam, BaHaJil, ITUPKOHIM, TaHTaI,
1epiit, Heo MM, JIaHTaH Ta iH.).

B 3anexHocTi Bi Merany, MEpBUHHI MaTepiaii MOCTABISIOTHCS B
YyIIKax, y BUTJISAAI MIMATKiB, MJIACTUHOK ab0 3IUBKIB KaTOJHOTO OCaly,
KaTOJHUX JIUCTIB, TPaHyJl, I'y04acTUX BOJIOKOH, IITAIMKKIB Ta iH.;

- YyIIKd BTOPHMHHHUX KOJBOPOBHX CIUIABIB, SIKi OTPUMYIOTH 3 3aBOJIB
BTOPUHHUX  KOJIBOPOBUX  METaliB 1  BHUKOPHUCTOBYIOTH  JUIS
MPUTOTYBAHHS CIICI[iaIbHUX MAapOK CIUIABIB 200 JUTsl MiIINXTOBKH;

- JiraTypy KOJbOPOBHX METAJIIB i CIIJIaBiB;

- Bizmxoau (BOPOTTS) BIACHOTO BUPOOHHUIITBA (JIMBHUKH, BHUITIOPH, HATHBH,
OpakoBaHi BIJIMBKH, CTPY)KKa Ta iH.);
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- OpyXT Ta BIIXOAM IHIIMX MiANPUEMCTB.
XiMiyHUE  CKJIaJ TEPBUHHUX  KOJILOPOBHX  METAJiB, YYIIOK

BTOPHHHUX KOJBOPOBHX CIUIABIB, JIratyp i OpyXTy MOBHHEH BilNMOBiIaTH
BHMOT'aM CTaHJAapTIB TEXHIYHUX YMOB.

Gy
Lo T k>

15

o
M
7 NN

\.'\';::—’ 019

a—eJIeKTPOIYroBa MY HempsiMoi [ji; © i B—eNIEKTPOMYroBi 3 TapHICAKHUM THUIJIEM i
KPHUCTATi3aTOPOM BiJIMOBIJTHO; T—EJIEKTPOIILIAKOBA TIiY; JT i €—eJICKTPOHHO-TIPOMEHEBI Tedi 3

KPHCTaJIi3aTOPOM 1 THTJIEM BiIWIOBIHO; K, 3, i—UIa3MOBI 3 KAMEPOIO, KPUCTAJIi3aTOPOM 1 THTIIEM
BIJIIIOBITHO.

Pucynok 1.3—Cxemu cremiaqbHUX KOHCTPYKIIH €JEeKTPUIHIX IUIaBAIBHUX MeUeH.

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

[Ipn mnpoBexeHHI TUIaBKM MalOTh Miclle BTpaTH MeTaldy Ha
BUIIAPOBYBaHHs, 3B’ A3yBaHHs (PJIFOCAMU 1 IIUIAKOM, MEXaHIYHI CIIJIECKH.
YacTo Bci BTpaTH MeTajy Ha3HMBAalOTh NPOCTO «BHUTap». Burap merany
3aJIeKUTh Bill 0aratbox (QakTopiB, TakuX SK TUI TMedi, TPUBAIICTh
IJIAaBKH, CKJaJ IIUXTH, THUI (QIOCIB, TEXHOJIOTisS IUIaBKU. Tomy
CHOYaTKy 3HauyeHHs BUTApy BU3HAUYAIOTH MO JIiTEpaTypHUM AaHHM, a
MOTIM Ha MPAaKTHUI[I YTOYHIOIOTH JIMCHUN BHUTap JIs JaHOI TEXHOJIOTIT
MJIaBKH 1 MJIABUIIBHOTO arperary i KoperymoThb BUTap.

Ha ocHoBi 0OpaHuNX BH[IIB IIMXTOBHUX MaTepialliB, yMOB IUIaBKH i
NJIaBUJIBHOTO arperaty, BiANOBIAHMX AaHMX BTPAaT Ha BUIAPOBYBaHHS,
IUlaK, CIUIECKH, MPOBOASITH PO3PaxXyHOK IUXTH. [lpum 1mpomy
HaifyacTille po3paxoBYHOTh TaKUM YHHOM, 1100 HE TIABKH XIMIUYHHM
CKJIaJl MeTaly BiANOBigaB 3aJaHOMY, aje ¥ mo0 BapTiCTh MMXTH Oyina
HaliMeHo. HaliMeHIy 11iHy MaroTh BOpPOTTS i Bigxoau. OnHaK, BOHU
3a0pyIHEHI TOMIIIKaMH, TOMY 3 HUX CKJIAJaTH BCIO MIUXTY HEMOXKIIHBO,
TOMY IIO BUJAJICHHS TOMIMIOK ITi/i 4ac IJIaBKH HE 3aBXJIU MOXIHWBE i
JIOpeYHe.

Jns po3paxyHKy HEOOXiJJHO MAaTH MOXJIMBO MOBHHMH XIMIYHUN
aHali3 BCiX MIMXTOBUX MaTepiamiB.

B 3anexxHoCTi BiJ mepeniky oOpaHuX MaTepiaixiB MOXKINBI YOTHPH
BapiaHTH CKIAJaHHS 1 pO3paxyHKy HIMXTH.

1. CxnapaHHA i pO3paxyHOK IIUXTH 3 IEPBUHHUX METAIIB.

2. CkrmajgaHHs 1 PO3paxyHOK MIMXTH 3 TMEPBUHHUX METANIB i
BTOPUHHHUX CILJIABIB.

3. CxiagaHHsi 1 pPO3paxyHOK IIUXTH 3 BIOXOAIB BJIACHOIO
BHPOOHHUIITBA 1 JIIraTyp KOJIHOPOBHX METATIB 1 CIUIaBiB.

4. CkmazaHHs 1 pO3paxyHOK IIUXTH 3 BIOXOAIB BJIACHOTO
BUPOOHHUIITBA Ta OPYXTY 1 BiAXOIB IHIIUX MiAPHEMCTB.

Ha mpakTtuii HaitOiIbII 9acTo 3aCTOCOBYIOTH TPETii BapiaHT.

Jis 3py4HOCTI 1 HAOYHOCTI PO3paxyHOK 3BHYAaHHO MPOBOIUTHCS
Ha 100 kr pigkoro crmaBy. Lle 3HauHO cmpomtye po3paxyHku. [lpm
po3paxyHKax MNOTpiOHO OpaTu cepenHid XIMIYHUN CKJIaJg Ha JaHUM
crjiaB a00 ONTUMAIbHUN XIMIYHUH CKJaJ] B MEKax BUMOT CTaHIApTiB,
MpH SKOMY CILJIaB Ma€ HaiKpallli BIacTUBOCTI.

Po3paxyHkoBuii BMICT TOro a0oO IHIIOIO €IEMEHTY B IIUXTI
BH3HAYAIOTh 33 (HOPMYJIOIO:
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e E;; — po3paxyHKOBUH BMICT €IEMEHTY B IIUXTi, %0;
Epinc. cnnas - BMICT €JIEMEHTY B PiIKOMY cIuiaBi, %0;
B — Burap enementy npu rasjieHHi, %.

Bu3HauuBmM cepenHili BMICT €IEMEHTY B IIMXTI, PO3PaXOBYIOTh
MPOLIEHTHUN BMICT CKJIAAOBHX IINXTH.

[Micns BuOOpPY KOMIOHEHTIB MIMXTH 1 PO3PaxyHKy iX KUIBKOCTI,
BH3HAYAIOTh MOCIIIOBHICT 1 yMOBH BBEJICHHSI OKPEMUX CKJIaIOBUX LIMXTH.
[Ipy upOMy 3iCTAaBIAIOTH TEMIEpAaTypy IUIaBICHHS MaTepialdy, Mo
3aBaHTaXKYEThCA, 1 HOr0 MUTOMY INUIBHICTH 3 TEMIIEPATYPOIO MJIABICHHS i
MUTOMOIO IIUTBHICTIO PO3ILIABY.

[lepmM B mnaBWibHY mid mepeadavaroTh 3aBaHTAXKEHHS TOTO
HIMXTOBOI'O MaTepiany, SKWUH cKiajae HalOUIbIIy 4acTKy. Skmo cruias
TOTYIOTh 3 YHCTUX MaTepialiiB, MEpIIMM 3aBAaHTAXYIOTh OCHOBHHMH
KOMIIOHEHT CIUTaBy. SIKIIO TUIaBKy BeNyTh i3 3aCTOCYBaHHSM IIUIAKiB i
¢urociB, nependavaroTh 3aCUNaHHS iX 3BEpXy METajIeBOl IINXTH.

Hami B po3miaB  3aBaHTaXYIOTh JIETYBalbHI  KOMIIOHEHTH,
MOYMHAIOYM 3 TYroIIaBKWX. B OulbIIOCTI BHUMAAKiB BCi JIETyBasibHI
KOMITOHEHTH 1 JOMIIIKA DPO3YMHSIOTHCS B PIAKi OCHOBI CIJiaBy, TOMY
pO3IUIaB MOXKHA BBa)kaTd po3unHoM. OJHAK, OTPUMAaHHS TaKOro PO3YHUHY
BHUKOHYIOTH Pi3HUMH IIIsIXaMH. SIKII0 YeproBa TBepjaa n00aBKa Oyne MaTh
TEeMIlepaTypy TMO4YaTKy TIUIaBI€HHS OUIbII BHCOKY, HDK pO3IJIaB, TO
MOXIIMBE 3BHYAliHE PO3UMHEHHS TBEPAOro Tilna B piakomy. Jng mporo
HeoOXiJiHe aKTHBHE NPUMYCOBE IepeMilryBaHHs. TyromiaBka no0aBka
MOX€E MaTH MMUTOMY IIUTBHICT, MEHINY 33 MUTOMY IIUIBHICTh PO3IUIABY, i
Oyze miuaBaTH Ha TOBEPXHI, J€ MOXIMBE ii OKHUCIEHHS, 3alUTyTyBaHHS B
nuiaky. SIKmo Taka «ierka» 1o0aBka Mae MEHITY TeMIepaTypy IUIaBIeHHS,
HDK pO3IUIaB, BOHA MEPEXOMUTh B PIAKHHA cTaH 1 il po3YMHEHHS 3HAYHO
MOJIETIYEThCS. B neakux Bunaakax, mod BUKITIOUYUTH OKHCIICHHS 1 BTPaTH,
nofiOHi 100aBKM BBOIATH B PO3IJIAB 3a JOMOMOTOI0 TaK 3BaHOTO
«I3BIHOYKa» - JipyacToro cTakaHa, B SAKAH 3aKiIajaroTh JO0aBKy i
3aBaHTa)KYyIOTh B PO3IJIaB.

Sxmo nobaBka «Ba)k4a» 3a PO3IIIAB, BOHA 3aHYPIOETHCS BIIIHO
pinkoi BaHHHU, TOMY ii OKHCIIEHHS] MEHIII IMOBipHE.

Baxxano mmaBKy mPOBOAWTH B TOMNEPEIHBO PO3IrpiTid medi,
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Temreparypa B skiii moBuHHa Oyt Ha 100 — 200 °C Buie TemmnepaTypu
TUTaBJICHHS OCHOBHOT'O KOMITOHEHTY cIljlaBy. bakaHo, mo6 Bci martepianu,
[0 3aBaHTAXYIOThCS B Mi4, Oy Harpiti g0 150 — 200 °C, mo0 B HUX He
JIUILAIIACS BOJIOTA.

SKmo ymMOBM BHPOOHHIITBA JO3BOJISIFOTH, HOBY IJIABKY MOYHHAIOTH,
3aJMILIAIOud B Tedi JesSKY KUTbKICTh PO3IJIaBy BiJ MOMEPEAHBOI IIABKH.
3aBaHTa)KEHHsI LIMXTH B PIKY BaHHY CYTTEBO MPHCKOPIOE MPOIIEC TUIABKH i
3HWXKYE BTPATH METaly.

B Oimpmiocti BUMAAKIiB MJIaBKy KOJNBOPOBHX MeETaliB 1 CIUIaBiB
MpOBOAATH B aTMocdepi mexy, ToOTO Ha TOBiTpi. SIKmo B3aemomis 3
MOBITPAM OOMEXYETbCS YTBOPEHHSM Ha TIOBEpXHI HEPO3UYMHHHX B
posiiaBi 3'€AHaHb 1 TMJIiBKa IMX 3 €JHAHb YMOBUIBHIOE MOAAIBILY
B3aEMOJIiI0, TO 3BUYAMHO HE MPUKUMAIOTh HISKUX 3aXOJIB JJIs 0JIaBJICHHS
Takoi B3aemonii. [ImaBky BenyTh MpH MPSMOMY KOHTakTi 3 aTMocheporo.
Tak YMHATH TpPH TPUTOTYBAHHI OUIBIIOCTI AJIFOMiIHIEBHUX, I[MHKOBHX,
OJIOB' SHO-CBHMHIICBUX CILIABIB. SIKIO * IUIIBKA HEPO3YMHHUX 3’ €IHAHB HE
MiI[Ha 1 He 3/]aTHA 3aXMCTHTH CIUIAB Bijl MOJANBIINOT B3aeMO/Ii1 (HAPUKIAT,
MarHii i #oro cmiaBu), TO NPHUAMAIOTh  CHEMiaidbHI  3aXOH,
BHKOPHCTOBYIOUH ()IFOCH, 00 3aXHCHY aTMochepy.

3axucT po3IUIaBy HEOOXIJHUN TaKOXK, SIKIIO Ta3d PO3UMHSIOTHCS B
Mmerasti (HiKesb, Mib 1 X CIIJIaBH).

JA7ist 3aXMCTy MeTalleBUX PO3IUIaBiB Bil B3a€MOIi 3 razaMu pob0odoro
MPOCTOPY TIeUi BUKOPUCTOBYIOTh IIIaKH, (UIFOCH, TBEPAl 3aXUCHI
MOKPHUTTS, IPOBOASATH TUIABKY B aTMOC(]epi 3aXUCHUX 1 HEHTPaJbHUX Ta3iB,
a TAaKOXX MPOBOJIATH MJIABKY y BAKyyMi.

Ane, He3BaKalOUM HA 3aXHCT, METalieBl pO3IJIaBH BCE K TaKH
3a0pYyAHIOIOTECS Pi3HUMU JoMimikamu. KpiM TOro, ayxe 4Yacto B
HIMXTOBMX MaTtepiaiax 3HaXOOUThCs AyKe 0araro JOMIIIOK, TOMY NpH
MPOBEJICHH] TUTaBKH HeoOXi/THE OUMILEHHS PO3IUIABY BiJl IIMX JTOMIIIIOK.

B MmeraneBux posiuiaBax JOMIIIKK OyBarOTh y BUTIISL

- JIOMIIIOK METaJliB 1 eNEeMEHTIB, SKi 3HaXOIAThCA B PO3ILUIaBi B
PO3YMHEHOMY CTaHi;

- JIOMIOIOK Yy BHUTJISAI HEPO3UMHHUX UYXKOPIJHHX 4YacTHHOK. Lle
MOXYTh OYTH OKCHJIM OCHOBHOTO 1 JIETYBJILHOTO KOMIIOHEHTIB CIIJIaBYy,
a0o ix kapOigu i HiTpuau. Jlo TakMX JAOMIIIOK BIJHOCATHCS TaKOX
YaCTUHKH [IIAKIB 1 IIIOCIB, BOTHETPHUBKOT PYTEPOBKH.

- IOMIIIKH Ta3iB, SKi 3HAXOATHCS B PO3IUIABI Y POZYMHEHOMY CTaHi.

Ouuctka po3IUIaBiB BiJl IOMIIIOK Ha3UBAETHCS padiHyBaHHIM.

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

11

PadinyBanHs po3ruiaBiB BiJ PO3YMHHUX METaNiB 1 EIEMEHTIB
BUKOHYETHCS ~ OKHCIEHHSIM,  XJIOpYBaHHSIM, o0OpoOkoio  ¢urocamu,
BaKyyMHOIO IUCTHIISIIIEIO.

PadinyBanHs po3miaBiB Biji HEPO3YMHHHUX JIOMIIIOK MPOBOAUTHCS
BIJICTOIOBAHHSIM, TPOAYBKOI Ta3aMHd, BaKyyMYBaHHSM, OOpOOKOIO
¢rocami 1 nIaKamu, QUIbTPYBaHHIM.

PadinyBanHs Big pO3UMHHUX Ta3iB, SKE HA3MBAIOTh TaKOXK
Jeras3aniero, MPOBOAUTHCS «BUMOPOXKYBaHHIM, MPOLYBKOIO
HEpO3UMHHUMH Ta3aMH, BaKyyMyBaHHSIM, OOpOOKOI0 ¢urocamMu, pi3HUMH
¢i3uYHUMU  misMU. BupaneHHS pO3YMHEHOro B pO3IUIaBaX KHCHIO
MPOBOAUTHCS PO3KHUCIEHHSIM.

Po3kucnenHs — nepeBif KHCHIO i3 BUILHOTO CTaHy y 3’ €IHaHHS, sIKi
JIETKO BUJTYYalOThCS 13 PIIKOTO CIIABY.

Po3kucieHHsT POBOAATh TUIBKU JUI THX METAJB 1 CIUIABIB, SKi B
piIKoMy cTaHi pO3YHMHSIOTH KHCeHb. Lle HiKenb 1 CIIaBu HIKeNo 3 Miaamo,
3aJ1i30M, XpOMOM, MaprasieM. YucTy Mifb 1 CIUIaBH Miai 31 cpiOiioMm,
HiKeJleM, TaKOK HeoOXiTHO PO3KUCITIOBATH.

Pozkucnenns mpoBosTH JBOMA criocobaMu: 0CaJOBUM 1 AUQY3IHHEM.

OcajioBi pO3KUCIIOBAYi BBOAATH Yy po3iuiaB, a audysiiiHe, abo
KOHTAaKTHE PO3KUCIICHHS MPOBOAWTHCS TaKMM UYMHOM, IO PO3KHCIIOBAY He
PO3UMHSETBCS Y PO3ILIABI, a JIUIIE CTUKYETHCS 3 HIM Ha TIOBEPXHI PO3ILIABY.

s 3a0e3nevueHHs] BUCOKUX MEXaHIYHHMX BJIACTHBOCTEH CIIAaBiB, iX
TEXHOJIOTTYHMX TMOKa3HMKIB, pO3IJIaBH TMEpea 3aJMBKOI0 B (OpMH
MiJ1al0Th MOAM(DIKYBaHHIO, IKUM NPUHHSATO HA3UBATH TOMITHE 3MIHCHHS
CTPYKTYPH TBEPJOTO METaIy.

MoaudikyBaHHS TPOBOIUTHCS IUISXOM BBEICHHS CIEIIAIbHUX
n00aBoK, a00 € pe3yabTaToOM CIelialbHIX YMOB IJIaBKH. MoangikyBaHHs
3a JIOMOMOTOI0 100aBOK MOAUISIETHCS HA ABI rpynu. [lepma rpyma — konu
MOmu(IKaTOp YTBOPIOE B PO3IUIABI TOHKOAMCIIEPCHY 1 PIBHOMIPHO
PO3MOIJIEHY 3BiCh TBEPJAUX YAaCTOK, SIKI BIAIrparOTh PONib J0AATKOBUX
LEHTPIB KpucTatizalii. J[pyra rpymna — 1i¢ IoBepXHEBO — aKTHUBHI JOOABKH,
SIK1 OTOUYIOTh KPHCTAJ 1 YTPYJHIOIOTH HOTO PiCT.

Sx B mepmoMy, Tak 1 B JApYroMy BHUNAQJAKY, 3aBASKA Ail
MoaudikaTopy, MOAAJBIINN PICT KPUCTATIB OOMEXYETbCS 1 CTPYKTypa
cruiaBy mnonpiOHtoeThcs. CreliaibHi YMOBH IUJIaBKH, 110 BHKJIMKAIOTH
MoIu(]IKyBaHHS CTPYKTYpU TBEPIOTO MeTajiy, HaidacTille 3BOASATHCS 0
neperpiBy MeTany 10 MEBHOI TeMIepaTypd, BUTPUMKH 1 TPUCKOPEHOMY
OXOJIO/KEHHIO JI0 TEMIIEPATYpH PO3ITUBKH.
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2 3ABJIAHHSI HA BUKOHAHHS PO3PAXYHKOBO —
I'PA®IYHOI POBOTH

3aBaaHHs TONATAE y TOMY, 100 IS 33JaHOTO KOJIBOPOBOTO CILIABY
PO3POOHTH TEXHOJOTTYHHUI MPOIEC MIABKHU: 32 MApPKOIO CIUIABY BU3HAUUTH
Woro XiMiyHUI CKjIaja, BUOpPATH CKIIAJOBI IIUXTH, BUOpATH THI IEYi Ta
¢dyrepiBky (00OB’SI3Kk0OBO OOIpYHTYBaTH BHOIp), NPEICTABUTH CXEMY
TUTABUJIBHOI T1€Yi, MPOBECTH HEOOXiJHI PO3paxyHKH IIMXTH 1 OMHCATH B
MOSICHIOBANBHIHN 3amuicii BCi oOpaHi BapiaHTH BUKOHAHHS €TalliB TIABKH,
MPEACTaBUBIIN OJOK — CXEMY TEXHOJIOTI] MIaBKH.

Brok — cxema notpiOHa 1Sl HATJISTHOTO MPEACTaBISHHS TIOCTiOBHOCTI
MPOLIECY IIABKH METaTy, TOYMHAKOYY BiJ] i IrOTYBAHHS IIMXTH 1 3aKiHIYHOUH
BUITYCKOM TOTOBOTO MeTany y ¢opmu. B Hiif Takok BKa3ylOTh TEMIIEPaTypy
MPOBENIeHHsI METaNYpriiHuX mporeciB, Mapky ¢umocy 1 xiMiuHi (opmynn
peaxiii, siki BinOyBalOThCS B IIPOLIECi POBEICHHS TUIABKH.

BuxigHuMy maHuMU JUIsi BUKOHAHHS POOOTH € 3aBlaHHS 1 JaHi
tabmuii 2.1 (Mapku cruaBiB MOXYTh OyTH 3MiHEHI Oe3mocepenHbo
KEPIBHMKOM PO3PaxyHKOBO — rpadiuHOro 3aBIaHHs).

JluBapHi CIUIaBM KOJBOPOBUX METAJIiB HE MaTh €JIUHOrO
CTaHIapTHOTO To3HadYeHHs. AmominieBi cruasu (JICTY 2839-94)
MO3HAYaAIOThCs OyKBamM, IO BKa3ylOTh Ha OcHOBY (A) 1 OCHOBHI
JieryBajbHI KOMIIOHEHTH, 3a SKUMHU WAyTh LHQpH, 0 BKA3YIOTh BMICT
JIeTyBaJbHUX KOMIIOHEHTIB Y BiICOTKaX.

MarnieBi crutaBu (TOCT 2856-79) mosHauaroTbesi OykBamu, IO
BKa3ylOTh HAJIGKHICTh 10 OCHOBHOr0 Metany (M) i ioro npusnauenns (J1 -
nuBaphuii). Jdami #ayts mudpH, sKi MO3HAYAIOTh HYMEpalilo CIUIaBy B
CTaHIapTI.

Minni crutasu (ITOCT 17711-93, TOCT 613-79, TOCT 493-79)
MO3HAYAIOTHCS MOYaTKOBOKW OykBOIO (JI-matyHs, i Bp—OpoH3a, miciis qoro
HayTe mepmi OYKBM OCHOBHHMX €IIEMEHTIB, SIKi IMPHCYTHI B CIUIaBi,
Hanpukiaj, O—onoso, Ll-inak, Mu—mapranens, XK—3anizo, ®—bocdop, b—
Oepuiiif, X—xpoM i T. 1. B matynsx nmepma nudpa Bkaszye Ha BMICT Mifi,
nojanelli HUQPHU B JTaTyHAX i OpPOH3aX — BMICT JIETYBaJIbHUX €IIEMEHTIB Y
Bigcorkax. Hanpuknan, JOKMi59—-1-1—-natyns, micturs 59% Cu, 1% Fe i
1% Mn, 3amumok—iuuk; bp0d6,5-0,15: Bp — Oponsa, mictuth 6,5% Sn,
0,15% P 1 3anuImok—mias.
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Tabmuus 2.1 — Bapiantu po3paxyHKOBO — rpadiyHOro 3aBAaHHS.

Ilepenocranus
I a HOMeE . .
g’;’nimm‘.py OcTannga nudpa HoMepy 3a1iKOBOI KHUKKH
KHHKKH
0 1 2 3 4
0 AK12 Bp031[12C5 AK13 Bp03L[7C5H1 AK9q
1 Bbp04117C5 MIJI3 AK9c bp04114C17 AK9ma
2 BpO5I15C5 AK8n Bp05C25 AK7 BpO6L16C3
3 MJ14 AKT74 bp08LI4 AKT7ma bp010d1
4 MJT4my AK10Cy Bp010112 AK5M Bbp010C10
5 AK5Mu BpA9IMu2J1 AK5M2 BpA10Mi2A AK5M7
6 BpA9XK3JI MJI5 AK6M2 BpA10K3Mu2 AK8M
7 BpA10K4H4TT AK5M4 BpA11)K6H6 MJI5my AK8M3
8 BpA10K4H4Mul AK8M3u BpC30 AK9IM2 BpA7Mul5X3H2112
9 AK12M2 BpCy3H3L3C20D AK12MMril JI140C MJI50H
5 6 7 8 9
0 JIT40Mu3XK MJI6 AMr4K1,5M JIT40Mu3A AMr5K
1 JIL38M12C2 AMr5Mn JII37Mu2C2K MJI8 AMr6n
2 JILI30A3 AMr6ima JIL25C2 AMT10 JIL23A6K3Mu2
3 MJI12 AMr10q JII[16K4 MJI15 AMrl14
4 JII114K3C3 AMr7 MJI9 AKT7II9 AK12
5 Bp03L12C5 AKOLI6 AK13 MJI10 AIT4Mr
6 Bbp03L[7C5H1 MJI11 AKO9q Bp04L[7C5 MJI3
7 AK9c Bp04114C17 MJI19 AM5 JILI40C
8 MJI50H AKT74 AK21M2,5H2,5 JI140Mu1,5 AMA4,5Kn
9 JIT40Mu3XK MJI6 AMr4K1,5M MJI9 AKT7II9
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3 BMICT NNOSICHIOBAJIbHOI 3AITUCKH

[NosicHIOBaJIbHY 3aNKCKY CKJIaIal0Th Y BUTIISII TEKCTY, PO3PaxyHKiB,
uTtocTpaniii, Tabauup Ha apkymax ¢opmary A4.

[NosicHroBaJIbHY ~ 3alMCKy BHUKOHYIOTH PYKOINHCHHM  CIIOCOOOM
Bigmosigno go CTII 15 —96.

[Mpuknan po3paxyHKy MIMXTH HaBeAeHO B noaaTky A. Ckiaf Jiratyp
1 BUTap eJIEMEHTIB HaBeJeHO B 1oAaTKy b. BincoTok Burapy enemeHTiB npu
BHILIABI[ KOJIbOPOBUX CILIABIB HABEEHO B I0JAaTKy B.

4 CITIUCOK JIITEPATYPHU

1. Kypatomos, A.B. IIpon3BojiCcTBO OTJIIMBOK W3 CIUIABOB IIBETHBIX
meramoB [Tekcr]: yueb. mocoome / A.B. Kyparomor, M.B. TIukyHOB,
B.M. Yypcun. — M.: Meramnyprus, 1986. — 416 c.

2. llgernoe muthe [Tekcr]: cmpaBounuk [/ H.M. Tanauh,
J.®. Yepuera, JI.d.UWBanuyk wu ap.; mon oOmed  penakiueit
H.M. l'anauna. — M.: Mammnoctpoenue, 1989. — 528 c.

3. lsernoe muthe. Jlerkue crutaBel [Tekct]: chpaBounuk [/
B.A. Ap6yzoB, H.A. ApucroBa, C.I. ['mazynoB u ap.; mom pen.
N.®. Konobuesa. — M.: Mammunoctpoenue, 1966. — 391 c.

4. TuranoBble cruiaBbl. [Ipon3BOACTBO (DACOHHBIX OTJIMBOK H3
TUuTaHOBBIX cruiaBoB [Tekcr]: cipaBounuk / E.JI. bubukos, C.I'. ['ta3yHoB,
A.A. Heyctpyes u np.: M.: Meramnyprus, 1983. — 296 c.

5. Jleeu, JL.U. Jlureiinbie crutaBel [Teker]: yue6. JL.U. JleBw,
C.K. Karenuk. —M.: Bricmag mkomna, 1967. —435c.

6. MeroauuHi BKa3iBKM JI0 JIJA0OpAaTOPHUX POOIT 3 JUCIUILTIH
«BupoOHHIITBO BHIIMBKIB 3 KOJBOPOBUX MeTaliB» i «JluBapHi cruaBu i
iaBka (KOJbOPOBI MeTaim)» Juis CTyJAEHTIB creriaabHocTed 8.090403
«JluBapHe BHPOOHHMIITBO HYOPHHX Ta KombopoBux MmetaniB» i 8.090205
«O0nanHaHHS JMBApHOTO BHPOOHMIITBA» BCiX (OpM HaBUaHHS IS
miaroroBku OakamgaBpiB Ta cmemiamicTiB. / Yki.. B.M. Caxues,
€.1. Isaxnenko, B.O. ®enpkor. — 3anopixoks: SHTY, 2005. —50 ¢.
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Honmatok A

I[Ipuxnax po3paxyHKy INMXTH 3 BHKOPUCTAHHAM BiAX04iB
BJIACHOTO BUPOOHMITBA i JIraryp KoJabOpOBUX MeTaJiB

PospaxyBatu muxry juist cimiaBy AKSM, Ha TOMIIIKH, SIKI MiCTATBCS
B TOTOBOMY CILIaBI TIPH pPO3PaxyHKy HE 3BaXKaTH.
3a JICTY 2839 —94 (I'OCT 1583 — 93) crunas mictuth % (Mac. gonsi):

S -5
Mg-0,4;
Cu-1,25;

Al — 3anumok.

[Muxta cknanaerbes 3 40% BopoTTs (BiAXOMH BIACHOTO BUPOOHHUIITBA
TOro * cruiaBy) i 60% cBikux meraniB (nonatok b, Tadm. b 1):

Amominii nepBuHHMi uymkosuii A85 (Al 99,85%);

Jliratypa amominiit — kpemuiii (Al 80%, Si 20%);

Jliratypa amominiii —Marniit (Al 90%, Mg 10%);

Jliratypa amominiii —miape (Al 50%, Cu 50%).

Burap enementiB ckiagae, %, mac. gons (moaatok b, tabmn. b 7):

Kpewmniro — 1,0

Mini — 1,0;

Amnrominiro — 1,0;

Maruiro — 3,0.

[uxTa pospaxoByerhest Ha 100 Kr TOTOBOTO PiZIKOTO CIIABY.

Jns BpaxyBaHHs BHTapy OKPEMHX €IIEMEHTIB Maca IIMXTOBUX
MaTepiajiB MOBMHHA OyTH 301IbIIEHA HA TaKy Macy:

Kpewmsnito: (5%1)/100=0,05 «r.

Marsito: (0,4%3)/100=0,012 kr.

Migni: (1,25%1)/100=0,013 kr.

Amominiro: (93,35x1)/100=0,933 kr.

Pazom 1,008 kr.

Bananc merany npu orpumanti 100 kr pimkoro ciuiaBy BiANOBIIHO

JI0 IPUBEICHNUX BHIIE PO3PAXYHKIB!

[IpunatHe TUTBO — 59,60 kr —59,00%
JIMBHUKH 1 JOAATKH — 35,35 kr — 35,00%
Bpak BunuBkis —5,05 kr — 5,00%
Pazom pigkoro merany — 100,00 kr — 99,00%
Burap enemenTiB — 1,008 xr —1,0%

Pasom meranosasanka — 101,008 kr — 100%.
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Tabmuus A.1 —[loyaTkoBi i po3paxyHKOBi qaHi

IToka3HuK S Mg | Cu Al | Pazom

CepenHiil XiMiYHHH CKJIaJI CIUIABY,
% (mac. sions) 50 0,4 1,25 | 93,35 | 100,00

Maca kommnoreHTy B 100 Kr pifKoro cruiaBy, KT 5,0 0,4 1,25 | 93,35 | 100,00

Vrap, % (mac. moss) 1,0 3,0 1,0 1,0 -

Burap, kr 0,05 | 0,012 | 0,012 | 0,933 1,008

Po3paxyHKOBa Maca €IeMEeHTY B IIUXTI, KT. 505 | 0,412 | 1,262 | 94,283 | 101,008

Maca enemMeHTy y BOpOTTi
[(40% (wac. no1)-40,40 ], kr 202 | 016 | 0,51 | 37,71 40,40

Maca eneMeHTy B CBIXKHX MaTepianax
[(60% (mac. moinst)-60,61 kr], kr

3,03 | 0,252 | 0,752 | 56,573 | 60,608

KinpKicTh KOMITIOHEHTIB CBIXKHX IIMXTOBUX MaTepiaiiB:

Jliratypa Al — Si: (3,03x100) / 20 = 15,15 «r.

Jliratypa Al - Mg: (0,252x100) / 10 = 2,52 xr.

Jliratypa Al - Cu: (0,752x100) / 50 = 1,504 kr.

ANIOMIHIIO TIEPBUHHOTO YYIIKOBOTO:

60,608 — (15,15 + 2,52 + 1,504) = 41,434 xr.

Bignosinno, ans BuruiaBku 100 kr cruaBy mapku AKSM HeoOxiaHi
HACTYITHI MacoBi 4acTKH (KI') HIMXTOBUX MaTepiaiB:

Bopotrs (nmuBHuUKH, 1oaaTkH, Opak) — 40,40 kr.

ANIOMiHIH 9yITKOBHHA — 41,434 xr.
JliraTypa anroMiHiil — KpeMHii — 15,15 kr.
JiraTypa ajxroMiHii — MarHii —2,52 k.
Jliratypa minp — amoMiHii —1,504 kr.
Pazom — 101,008 kr.

Jdns  BWIMBKIB  BiANOBIJaJbHOrO  NpH3HAUYeHHA  HEOOXiTHO
MEPEBIPUTH KUIBKICTh IIKIJUIMBUX JIOMIIIOK, SIKi BHOCSATHCS MOYaTKOBUMHU
MaTepiaaMH.

[IpuBeneHuii po3paxyHOK HIMXTH 3aCTOCOBYIOTh B THX BHINAJKaXx,
KOITM TOTPiOHO TOYHO BUTPUMATH PO3PAXYHKOBHH cocTaB mmxTH. Ha
MPaKTHII TIPU PO3PaXyHKaX INMUXTU JIOMYCKAIOThCS JEIKI BIIXWUJICHHS Bij
HOMIHAJILHOTO COCTaBY /IS MOJIETHIEHHS 1 MPUCKOPEHHS PO3paxyHKiB 1 He
BpPaxoBYIOTb BUTAap OKPEMHX METaNiB, HaNpHUKIAJ] MAarHilo, alloMiHiI0,
IUHKY, MiJli, MApraHIfto, a OepeThCsi Cepe/iHil BiJICOTOK BUrapy.
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Honatok b
Ckaap Jiratyp Ajsi OTpMMAHHS KOJbLOPOBHUX CILIABIB

Tab6muns b.1 — Criap jiiratyp Ha OCHOBI aJTIOMIHIIO

i K BMmicT KoMIIOHEHTA,
irarypa OMITOHEHT % (vac. xoas1)
ATIOMiHIN — KpeMHil Si 20-25
AntoMiHI# — Oeprmii Be 4-6
AnromiHil — 3a71130 Fe 5-10
AmoMiHI# — MarHif Mg 10-12
AJoMiHIN — MapraseIp Mn 5-10
AmoMiHil — Mib Cu 35-50
AmroMiHil — HIKEIb Ni 10-20
AnoMiHil — TUTaH Ti 3-5
ATTIOMiHIH — XpoM Cr 3-5
AJTtOMiHIT — 11epiid Ce 20-30
AJTFOMiHIT — IIUPKOHIH Zr 3-5
AJTFOMiHI# — MiJTb - Mapraselh Cu 10-13
Mn 1-15
AItoMiHi#t — TUTaH — 60p -II;,I 0’:];_ : 8’5
AtoMiHi# — Migs — hochop CFE 1?0__1:8 5
Cu 28-32
AItOMiHi# — MiJTb — MapraHelh —TUTaH Mn 4-6
Ti 1,8-25

Tab6muns b.2 — Craj jiiratyp Ha OCHOBI MarHiro

. Bwmict komnonenTa, %
JliraTtypa Komnonent
(mac. nouist)

N . Mg 20
AnroMiHI# — Mariif Mapraserp Mn 10

o . . Mg 35
AnroMiHIH — Marsiit — 6epumiit Be 5

AJToMiHIf — MapraseIp Mn 2-4
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Tabmuus b.3 — Ximiuauit cxman % (mac. nomst) jiratyp Mige —

hocdop

OcHoBHI . .
Mapka KOMIIOHENT Jomilku, He Giibiie
Jiratypu
P Cu Bi ) Ppa3oM A0oMilIIoK
Mo 13 11-14 3anIok 0,002 0,002 0,2
M® 10 95-11 Te x 0,002 0,002 0,2
M® 9 8,0-95 Te x 0,005 0,10 0,7

Tabmuus b.4 — Ximiunuii ckinan % (Mac. J0s) MiJHO — HIKENeBHX 1
MiIHO — OEpHITIEBUX JIIraTyp

OcHOBHi
Jlirarypa Map‘“‘ KOMIIOHEHT Jominnku, He OiibIe
Jiratypu
Ni Pb Be Mg S
MH15 12,0-18,0 1,0 - - 0,1
MijHo - MH18 14,0-180 | 40-7,0 - - 0,1
HiKelIeBa MH?25 20,0-30,0 | 40-7,0 - - 0,1
MH33 29,0—37,0 0,1 - - 0,002
Miso — MB-1 - - 4-11 0,04 0,029
. MB -2 0,04-0,061
OepuutieBa GUIbLLIC
S ———
Jomimku, He diibIIe
. Mapka Cyma
Jlirarypa J]irafypn JIOM}i]]:llJOK
Zn Sn Mn Fe Al
MH15 13,0 15 25 15 1,0 6,6
MijHo - MH18 30 15 0,5 1,0 0,3 34
HiKeJIeBa MH?25 1,0 1,5 0,5 1,0 0,05 4,15
MH33 0,1 0,1 1,0 1,0 3,0 2,2
Mizao — MB -1 0,0007 Pb - - 0,02 0,02 -
OepuutieBa Mb -2
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Tabmuusa b.5 — Cknan niratyp Ha OCHOBI Mijli 1 iHIIMX KOJbOPOBUX

MeTaJliB
Bwmicr, % (mac. nonst)
Jliratypa
Mii IHIIMX KOMITOHEHTIB
Minp — Maprasenp 73 Mn 27
Minb — KpeMHii 84 Si 16
Miib — 0J10BO 50 Sn 50
Mip —3a71130 90-95 Fe10-5
AoMiHIN — MiIb — HIKEIIb 40 Al- 50
Ni 10
Minp — kagmii 70 Cd 30
Mins — anroMiHii 67 Al 33
50 Al 50
Mip — cypma 50 Sb 50
Mizgps —xpom 94 -96 Cr6-4
Mins — Margii 90 -85 Mg 10-15
Minp — 60p 96 —97 B3-4
Minp — pKoHiit 92 - 88 Zr8-12
. Ni 10
OI10BO — HIKEJb — CypMa 60 Sn Sb 30
Mizgp — k00ansT 90 Co 10
Minps — TTaH 80 T! 20
70 Ti 30
Hikenp — marHiit 50 Ni Mg 50
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Tabmuus b.6 — Ximiuawit cximaxg % (mac. moms) jiraTyp s
OTPUMAaHHS TYTOTUIABKUX CIUIABIB

OcHOBHi
Map‘“‘ xomnoHenTH (Al - 3a;IMII0K)
Jirarypu
Mn Cr Fe S W \Y Ti
AXMK 30-40 | 23-27 3-6 25-40 - - -
AXMK® 32-36 | 21-25 4-6 25-40 Jo 4,0 - -
AMT 48 -52 - - - - - 6-9
AMT® 48 -52 - - - Jo 45 - 6-9
AXM —-50 | 38-42 | 50-53 - - - - -
AILIMK 38-42 - - 25-35 - - -
ALIMK® 38-42 - - 25-35 Jo 4,0 - -
AMBT 35-38 - - - Al 10 16,5 | 30—34 | 3anuuok
K5 32-34 | 6-8 5-8 - - 32-34 -
KBk 32-34 | 6-8 5-8 - Jo 35 32-34 -
BHAJI - - - - - 70-80 -
JIT7 - - 3-10 4-6 Al 10 6-8 - 3anuIok

[Mpumitka: B miratypax ALIMK i ALIMK® wmictutecsa 18 —
21 % (mac. 101s1) IMPKOHIIO.
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Honatox B
BincoTok Burapy esemMeHTIB IpH BHILIABIi KOJBOPOBHX CILJIABIB

Ta6muus B.1 — Burap [% (mac. gomnst)] qeskux KOMIOHEHTIB ITPY BHIUIABII KOJbOPOBUX CILIABIB

Cnaas Tun neui Al Mg Cu Ni Zn Pb Mn
0,8-10 2-3 05-10 05-10 o 2 - 1,0-15
Turemsna 2-3 3-5 10-12 | 10-12 2_5 : 2-3
AnroMiHi€BUI
B 2-3 3-5 1,0-12 1,0-12 2-3 - 2-5
1AOHBHA 3-5 5-10 1,0-15 1,0-15 Jlo 10 - 5-10
T 05-10 1,0-15 - - 1,51 Ginbure - o 1.0
HreibHa 1,0-15 2-3 2-3 - 1-3
MarsieBuii
BiGuena | LO=15 1,0-15 - - 1,0-3,0 - 10-30
. 1,5-2 2-3 3-5 - 3-10
Torema | LO=15 o 5 05-10 05-10 2-3 05-10 | 1,0-15
2-5 10 Ginbime 1-2 1,0-15 3-5 1-2 Jlo5
Mignuit
BiGuama 2-3 5-10 1,0-15 1,0-15 5-10 1,0-2 2-3
. Jlo5 10-20 2-3 15-20 o 20 Jlo5 Jlo 10
i . T 1-2 - 1,0-15 05-10 - 1-2 -
1KEeJIeBUN UrebHA —2 _5 ; 15-20 10-15 ; —2 _5 ;
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ITponosxenns tadbnuii B.1

ac

Cnias Tun neui Ti Zr Be Li Sn P Cd
1,0-15 1-2 2-3 Jlo 10 05 - Jlo 2
Turemra 2-5 2-5 | 5-10 | 15i6immwe | 1,0-1,5 - 51 Ginblue
AsromiHi€BHIT
BixG 2-5 3-5 5-7 15 i Ginblne 15 - 5 i Ginbiie
1AOHBHA 5-10 5-10 | 10—20 | 20i 6imbwe | Jlo 2 - 101 Ginble
T - Z[O 1,0 Z[O 3,0 3i OlyIbIIe - - 1,0 - 1,5
HrelbHa - 1-5 | 5-10 | 5i6ibwe - - Jlo 3
MarnieBuit i 2-5 5-10 51 Ginpiue ) ) 3-5
. 3-10 10—-20 | 20i Ginbme 5-10
BigouBna -
Z[(_)5 - 2-3 - 05-10 Jlo 30 -
. 501
TurensHa 101 Ginbiue - 3-5 - 1,0-15 . Jo 20
OlLbIIe
Mignuit
Bix6 101 Ginplue - 3-5 - 1,0-15 30-40 15-40
VIOHBHA | 30§ Ginbme - Jlo 10 - Jlo 3 Tlo 70 40 - 50
Hikeneuit TurensHa 10i Ginemre - - - 10-15 - -
201 Ginblie - - - 15-3 - -

[TpumiTka. UncenbHUK — BUTAp €IeMEHTa MPH MILTbHIN MUXTi, 3HAMEHHUK — HEKOMITaKTHA.
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