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CPABHUTEJbHBINA KOJUYECTBEHHBIN U KAYECTBEHHBIN AHAJIU3 HE-
METAJUIMY ECKUX BKJIIOYEHUI B TPOKATE U3 BLICOKOYTJIEPO/IU-
CTOM CTAJIU MAPKH 70, BBITUIABJIEHHOM IO PA3HBIM TEXHOJIOTUSIM
Ha:xmetauuosa O. U.

HAYYHBIH PYKOBOAMTEJb Bell. MH:KeHep CamoitinkoBa U. 5.
Yenadunckuii memanuypeuueckuii KOmounam

OnHuM U3 MIaBHBIX TPeOOBaHMH K KaYECTBY BBICOKOYIVIEPOJMCTON CTaIM SIBJISETCS
«UHUCTOTa» M0 HEMETAUIMYECKUM BKIIOUEHUSIM, T.K. 3apPOXKJAECHUE KOHTAKTHO — YCTaJIOCTHBIX
ne(PeKTOB B METAJUIE M CKOPOCTh M3 Pa3BUTHS JI0 pa3pyIICHUs OMPEACTSIIOTCA KaK CBOICTBa-
MH MaTpHllbl, TaK U COJACpPKAHMEM HEMETAJUIMUECKUX BKIIOYEHMH, UX MopojoTuel u pas-
MEpaMH.

Taxum 00pa3om, 1€IbI0 HACTOSIIIEH pabOTHI SBJSUICS KOTMYSCTBEHHBINM M KaYeCTBEH-
HBIH aHaIM3 HEMETAJUIMYECKUX BKIIOUEHUH B MPOKATE U3 BBICOKO YITIEPOAUCTON CTaId MapKH
70 «O0pT», BHINIJIABICHHON MO Pa3HBIM TEXHOJIOTUSM (C MPUMEHEHHEM ONEpallMH BaKyyMH-
poBaHus u 6e3 HeE).

IIpouiecc mpon3BOACTBA CTAIM COCTOSUT U3 CIEAYIOLMX ONEpaltii: BhIIJIABKA B KOH-
BEPTOpE; CIMB C OTCEUKOW IIUIaKa; JIETUPOBAaHUE B KOBIIE (heppomapraHiieM u ¢eppoCHIIn-
KOMapraHIeM; JOBOJIKAa MeTajljla Ha arperare KOBII - Ie4b 10 XMMCOCTaBYy; pa3iIMBKa Ha Ma-
IIIMHE HEMPEPBIBHOTO JINThS 3aKPBITON CTpyeil.

[lepen paznuBkoii crans miasku Nel nmojaseprajiv BakyyMHUpPOBAHMUIO.

3arpsA3HEHHOCTh HEMETAUTMYECKUMH BKIIOYCHHSMU Mpo0 orneHuBanmach mo DIN
50602:1985 wmeronom K3 (tabnuna 1), mpu 3ToM Cyib(QUaAHbIE BKIIOYEHUS HE YUUTHIBAIKC.

Tabmuua 1 — Pe3ynpTaThl oleHKd mpob u3 ctanu Mmapku 70 «06opm mo DIN50602:1985, meton K3.

Kon-Bo uc- . K3
MaxkcumanbHbIi Hamiune maxpoBkiito-
Ne nmnaBku podwmn crien. 00- . o (6e3 yuera mak-
6asn BKIIOYSHUH YeHUI U UX BUJ N
pasioB POBKIIIOUCHHUH
1 kp.80 8 5 HET 8
IInac TMYHBIHA CUIIMKAT
2 kp.80 8 6 (9 6am) 28

[Tpu uccnenoBanmu 1pod miaBku Ne 1 oT npoduiis kp.80 B MpoaoIsHOM OCEBOM Ce-
YEeHUH Ha pacTpOBOM 3JIeKTpoHHOM Mukpockone JEOL JSM -6460 LV Obliu BBISBIEHBI €1U-
HUYHBIC IOOYJISIPHBIC BKIOYCHHUS AuameTrpoM o 15,3 mkm (puc.l), a Takke packaTaHHBIC
BKIIFOUCHMS JJTMHOM /10 67,2 MKM (puc.2), TPU 3TOM CKOILJICHHS BKIIOUEHHUI HE BCTPEUAIOTCSL.

BonpumHCTBO BKIOYEHHUH - MHOro(azHble, COCTOSIME M3 aTIOMOCHIIMKATOB Iepe-
MEHHOTO COCTaBa, CyITb(GUIHONH 000JIOUKH, MarHE3HATBHOTO COSAMHEHMS TUIA NIMUHET U
KOpyHJa. B cocTaBe Bcex BKIIOYEHHUH NMPUCYTCTBYET TUTAH, a B HEKOTOPBIX KApOOHUTPU] THU-
TaHa.




15,3um

=15 ] 18 mm

a 0
DneMeHT 0] Na Mg Al Si K S Ca Ti Mn Puc.
Macc. % | 4441 | 0.83 174 | 38.79 | 2.29 0.56 10.35 | 1.04 a
Macc. % | 41.85 0.71 | 2896 | 4.79 0.56 21.21 | 1.50 0.42 6

Pucynox 1 — BHemnuii Bu i, pasMep U XMMHUYECKUI COCTaB HEME TAJUTMYECKOTO MIOOYIIIPHOTO BKIIOYCHUS, 3
3aroTOBKa OT 1 pydps.

DnemMeHT c N ) Al S Ti Mn Mg

Mace. % | 11.05 | 20.51 | 12.08 177 1.43 4881 | 4.34 -

Macc. % - - 16.69 | 22.69 | 18.30 - 39.85 | 2.47

Pucynok 2 — BHemHu#l BUI, pazMep U XMMHUYECKUH COCTAB HEMETAJJIMYECKOTO BKIIIOUEHHS, 9 3arOTOBKa OT
1pyubs.

[Ipu uccnenoBanuu npo6 miuaBka Ne 2 ot mpoduist kp.80 B Mpoa0TBLHOM OCEBOM ceve-
HUHU Ha pacTpoBOM 3JieKTpoHHOM MuKpockorie JEOL JSM -6460 LV Obutn BBISIBICHBI 17100 Y-




JSIPHBIE BKIIOYCHHS TMameTpoM 110 23,4 MM (puc.3), ux ckorieHus (puc. 4) U pacKaTaHHBIC
(macTHYHBIC M XPYIKOPa3pyLICHHBIC) BKIIOUYEHUS JTUHON 10 1,95 MM (puc.D).

OCHOBHOW THI BKIIOYEHHH - XPYIKOPA3PYUIEHHBIE W TJIACTUYHBIE CHJIMKATBHI CIIOXK-
HOTO COCTaBa, IMIOOYNIM U MX CKOIUIEHUs. MHOrodasHble BKIIOUEHHUSI COCTOSAT M3 CHIIMKATa
MEePEeMEHHOTO COCTaBa, MarHEe3WaIbHOTO COEMHEHHUS THIIA IIITHHENHN, CYIb(rIa MapTania u
JIMOKCH]Ia IUPKOHUA. B cocTaBe HEKOTOPHIX BKIIOUEHU I MPUCYTCTBYIOT (TOpP U HATPHUH, UTO
TOBOPHUT 00 UX IITAKOBOW MPUPOJIE.

23,4um

&0

@

=) 18 rrn

a 0 B
DeMeHT o Mg Al Si Ca Ti Mn Zr Puc.
Macce. % 38.45 9.30 |37.13 201 | 13.12 a
Macc. % 38.92 4.11 | 18.97 3.79 2.68 349 | 7.47 2056 |6
Macce. % 43.92 17.79 18.94 | 18.05 1.29 B

PucyHnox 3 — BHeuHuii Buj, pasMep U XMMUYECKHH COCTaB HEMETAJUIMYECKOTO TJIOOYISIPHOTO BKIOYCHUS, 2
3ar0TOBKA OT 3 pyubsi.

X158 188 Km

PucyHox 4 — BHemHuMIl BUA CKOIJICHUS! HEMETAINIMYECKUX TJIOOYIIPHBIX BKIIIOUECHHUH, 2 3ar0 TOBKa OT 3 py-
YbsL.



- BEa 18 mm

DeMeHT o] Mg Al Si Ca Ti S Mn Puc.

Macc. % 39.58 6.33 3.13 16.95 | 34.02 6
Macc. % 39.60 33.77 | 24.76 0.68 0.49 0.70 B
Macc. % 0.50 0.96 53.74 38.73 6.06 r

PucyHox 5 — BHemHuit BiJ, pa3Mepbl U XAMUYECKUI COCTAB HEME TAJUIMYECKOTO BKIIOYCHH I, 2 3arOTOBKA OT 1
PYYBSL.

W3 mponenanHoi paboTHI MOXKHO CJIENATh CIEAYIO e BHIBOIBI:

- raBka Ne 1 mMeeT MEeHbIIMI Oallj1 MO 3aTrPsA3HEHHOCTH HEMETAUTMYSCKUMH BKITIOY -
HUSIMH, YTO TOBOPUT O HEOOXOIMMOCTH MPUMEHEHUS BaKyyMHUPOBaHHUS TEpell pazIUBKON
CTaJIu;

- OCHOBHBIM THUITOM BKJIIOYEHHI B 00€UX MJIaBKaX SBJSIOTCSI MHOTO (Da3HbIe TI00 Y IHbIe
Y pacKaTaHHBIE (XPYIMKOPa3pyIICHHBIC U IUIACTUYHBIC) BKIIOUEHUSI, COCTOSIIME U3 CHUIIHKAT a
MEePEMEHHOI0 COCTaBa, MarHe3MaJIbHOTO COSMHEHUS TUTIA IIMUHEIN U CYIb(puIa;

- B 11aBke Ne 2 oOHapyKeHbl MaKpOBKIIOUEHUSI, COAepKalpe HaTpuid U ¢rop, 4To ro-
BOPUT 00 MX IIITAKOBOU MPHUPOJIE;

- B HEKOTOPBIX HEMETAUIMYECKU X BKIIOYCHUSX B THIaBKe Ne 2 COACPKUTCS JTMOKCHU]T

MU PKOHU .



