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MOBBIIIEHUE U3HOCOCTOUKOCTH JETAJIEA TPUBOCUCTEM
O®OPMUPOBAHUEM HA UX ITOBEPXHOCTAX METAJIVIOITIOJIMMEPHBIX
HAHOCTPYKTYPHbBIX CJIOEB

Byrenko B.., Kapnosa E.A., Cxyopuesa E.C.
(kagp. mexanuxu TTH FODY, 2.Tazanpoe, Poccus)

Pa3Butrie COBpEMEHHON TEXHUKU U TEXHOJOTUH B MAILIMHOCTPOCHUH XapaKTEepU3YyETCs
CO3/1aHHEM HOBBIX MAaTE€pPHAaJIOB ¢ OCOOBIMU CBOMCTBAMHM, PE3KMM IOBBIIIEHUEM pabOyuX ma-
paMeTpoOB MAlllMH, MEXaHU3MOB U YCTPOWCTB, 3aMETHBIM YBEIUYCHUEM BO3JCUCTBUN BHEIII-
HUX cpel U (HakTOpoB, MHTCHCU(UKALIMEH TEXHOJIOTUYECKUX MPOLIECCOB, CBA3AHHBIX C yXKe-
CTOYCHHEM TEMIIEpaTypHO-CHIIOBBIX PEXHMOB 00pa®OTKHM Aetaneld. [[ng pemeHus sTHUX U
APYrux MpoOIeM MaIIMHOCTPOEHUS YPE3BBIYAHO BaXKHBIM SIBIIAETCS pa3paboTKa KOHCTPYK-
TOPCKUX U TEXHOJIOTUYECKUX MEPOIPUATUH 110 ITOBBIICHUIO U3HOCOCTOMKOCTH ACTANICH TPU-
6ocucTeM, SIBIISIOUIMXCSI COCTABHOM YacThIO JIF000M MaIlIMHBI, MEXaHU3Ma WM YCTPONCTBA.

B nacrosmiee BpeMs B TEOPUM TPEHMsI U MU3HOCA BECbMA IIEPCIIEKTUBHBIM CUMTACTCSA
HaIpaBJICHUE MOBBIIICHUS M3HOCOCTOMKOCTH JieTajel myreM (OpMHpPOBAaHUS Ha MX MOBEPX-
HOCTSIX PA3JIMYHBIX CJIOEB WJIM MOKPBITHH, 00JIAAAIOMIMX HU3KUM KOA(PQPHUIMEHTOM TpPEHHUS.
Pa3zpaboTaH u mporien 3KCIyaTallMOHHbIE UCTIBITAHUS CIIOCOO MOBBILIICHUSI W3HOCOCTONKO-
cTU Aetanell TpubocucreM (HOPMUPOBAHMEM Ha MX pabOUYMX MOBEPXHOCTSIX METaJUIOIOJIH-
MEPHBIX HAHOCTPYKTYPHBIX CJIOEB. bbula co3aaHa crienuanbHas yCTaHOBKA JUJIsl HAHECEHMS Ha
MIOBEPXHOCTHU JI€TaJIU METAJUIONOJIMMEPHBIX HAHOCTPYKTYPHBIX CIIO€B, KOTOPAasi yCTaHABIIMBA-
JIaCh Ha CYNIIOPTE TOKAPHOI'O CTaHKA U MMeEJla B CBOCH KOHCTPYKLUU UHIAYKTOP IS IOBEPX-
HOCTHOTO HarpeBa marepuana oOpalarbiBaemMoit neranu. Ha puc. 1 mpuBeaeHa mpUHIMIH-
aJlbHas AJIEKTPHUECKasi CXeMa yCTpOMCTBa, Oiaromaps KOTOPOH OCYIIECTBIIAETCS MHAYKLH-
OHHBI HarpeB MOBEPXHOCTHOTO cios jaetanu. Jlerans 1 mosmyuaer BpalleHue C 3aJaHHON
CKOpOCTBIO Vjy OT INMUHAENS CTaHKA, CBSI3aHHOIO KHMHEMAaTHMYECKOW ILENbI0 C CHCTEMOM
yIpaBleHUs] MPUBOJOM TJIaBHOrO JBMKeHUs 8. MHaykTop 9 mosiydyaeT COOTBETCTBYIOIIME
UMIIYJIbCHl OT T€HEpaTopa TOKOB BBICOKOM 4acTOThI 3 uepe3 OJIOK KOHAEHCATOpoB 4, TpaHc-
dopmarop 2 u kommyratop 5. Jlist Toro, YTOOBI peryaiupoBaTh TEMIEpaTypy HarpeBa mare-
pHanga MOBEPXHOCTHOTO Ciosi oOpabaThIBaeMOW JeTalyd B CXEME IMPelyCMOTpPEH 3aJaTiuK
BpeMeHHU 6, KOTOpPbIi OJCOEANHEH, C OJTHOW CTOPOHBI, K '€HEPaTopy TOKOB BBICOKOH 4YacTo-
ThI 3, @ C JPYroil CTOPOHBI, Yepe3 YCHIUTENb / C CUCTEMO yIpaBJeHUs IPUBOJOM IJIaBHOTO
IBIKEHUS cTaHka 14.

[IpenBapuTenbHO HAa MOBEPXHOCTH AeTand 1 HaHOCHTCS MOJMMEpHas IUICHKA 3aJaHHOMN

TONMIMHEL [Ipy 3TOM 1I€pOXOBATOCTH MOBEPXHOCTH JETAIH HE JOJDKHA MpeBbIaTh Ry = 2,5
MKM. MccnenoBaHusMu yCTaHOBIIEHO, YTO HAWIY4lIME Pe3yabTaThl 10 Ka4eCTBY U CLEIUISAC-
MOCTH 00pa3yIoUIMXCs METAJUIONOJUMEPHBIX HAHOCTPYKTYPHBIX CJIOEB JIOCTUTAIOTCA B TOM
cilyyae, eciy nepej ux GopMHUpPOBaHUEM MOBEPXHOCTD JIETANIU MOABEPrajiach TOHKOMY TOYe-
Huto. [lomydaemslit B 3TOM ciaydae npo¢uiib HEPOBHOCTEH MMeeT HaMMEHBIIUK pa3dpoc mo
BBICOTE.
B pesynbrare BO3ACHCTBUS MarHUTHOIO IOJIA HA MAaTepUajl ACTAIU C IUICHKON IMPOUCXOAUT
UX HAarpeB 10 OIPEAEICHHON TeMIIepaTyphl, PEryJIUPYEMO BPEMEHEM BBIIEPIKKHU, YCTaHAB-
JMBaeMoil 3ajaTuukoM BpeMeHH 6. Ha oxHO# 13 mo3unuii peBosibBEpHOI MOJOBKH yCTaHAB-
JMBaeTCs OOKAaTHUK C YIPOUHSIOUIMMHU OOYKOOOPa3HBIMU POJMKAMU, UMEIOLIMMH BO3MOXK-
HOCTh Bpalatbcsi BOKPYr cBoux oceil. I[Ipu 3ToM cam 0OOKaTHUK MOJIydaeT BpalaTeiabHOe
JBIDKEHUE OT KOHTAKTHOTO B3aUMOJEHcTBUS ¢ 0OpabaTeiBaeMoil aeranbto. Ilonepeynsim me-
peMelIeHHeM CYNIopTa CTaHKa co3jiaeTcs Tpedyemoe ycunrue oOKaTKu, KOTOpoe, Kak IpaBu-
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Puc. 1. [IpuHunnuanbpHas 2JIEKTpUUECKasi CXeMa YCTPONCTBA ISl MHAYKLIMOHHOIO Ha-
rpesa aeranu: 1 — obpabaTbiBaemast 1etaip, 2 — TpaHcopmarop: 3 — TeHEpaTop TOKOB BHICO-
KO 4acTOThI; 4 — OJIOK KOHACHCATOPOB; 5 — KOMMYTaTOp; 6 — 3a1aTYMK BPEMEHH; 7/ — YCHIIU-
TelNb; 8 — cucTeMa yrpaBJieHHs IPUBOJIOM TJIaBHOTO JIBUKEHUS CTaHKA; 9 - HHIYKTOP

JI0, BCETJla MEHbIIIE, YeM IpU 0OBIYHOM OOKaThIBAHWHU MOBEPXHOCTEH AeTanell poauKoM. 3Ha-
YEHUsI PKUMOB 00paboTKH (CKOPOCTh BpallleHHs AeTainu V,, ycuime o0KaTtku P, mpoaoiabHast
10/1a4a PEBOJILBEPHOM T'OJIOBKH S,, TeMIlepaTypa MHIYKIMOHHOTO Harpepa, 4acToTa M CHja
TOKA) YCTaHABIMBAIOTCS B 3aBUCHMOCTH OT (PM3MKO-MEXaHHYECKUX CBOICTB Marepuala Jera-
JIM ¥ IPUMEHSIEMOTO TOJIMMEpa.

B pe3ynbrare mpoBeAECHHBIX PEHTTEHOCTPYKTYPHBIX U CIEKTPAJIbHBIX UCCIICAOBAHUI
MIOBEPXHOCTHOTO CJI0S JIeTalleil ObIJIO0 YCTAaHOBJIEHO, YTO OJHOBPEMEHHOE BO3JEiHCTBHE UH-
JQYKIMOHHOTO HarpeBa M JaBJICHUS YIPOUHSIOUIMX POJIMKOB B KOHTAKTHOW 30HE MPUBOJIUT K
(OpMHUPOBAHHIO HA TIOBEPXHOCTH OJIOUHBIX METAJUIONOIMMEPHBIX HAHOCTPYKTYPHBIX CIIOEB
toymuHoi 60-80 HM u pazmepamu 610k0B 10-50 HM. DTH citou 06aga0T CrEHUPUYECKUMH
CBOMCTBaMH, OTIMYHBIMHU OT CBOMCTB MaTepHuasia IeTajld U UCIOJIb30BAHHOTO MOJIMMepa, XOTs
MEXaHM3M HMX 00pa3oBaHHUS 10 KOHIIA HE U3y4deH. TeM He MeHee, YCTaHOBIJIEHO, YTO TaKHe
CJIOM UMEIOT BBICOKYIO CLEIUISIEMOCTh C OCHOBHBIM MAaTE€PHUAIOM JETaJIM M COXPAHAIOT HU3KUN
kod(HUIIEHT Tperns pu Harpese 10 Temmepatypsi 200° C.

Ha ycraHoBkax [uisi MCIBITAaHHS MaTepHANIOB Ha M3HaImMBaHue [1] ObUM TpOBEICHBI
CpaBHHTEIIbHBIC UCTIBITAaHHUS pa3indHbIX BUIOB cMasku (LIMATUM-201, rpadur, nucynabdug
MonmOsieHa) B mape Tperus «cranb 20XH2MA — OvicTpopexymias cranb POM5S» (ycrnoBus
UCTIIBITAHUIN. JaBlieHHEe B 30He KoHTakTa P = 1,5 MIla; ckopocth ckomibxkenus V.. = 0,5 m/c;
temneparypa 150° C) U MeTamIonoIMMEPHOro HAHOCTPYKTYPHOTO CJOSI, TOJIYYCHHOTO Ha
OCHOBE TOJMITHIIEHA. BbUIO YCTaHOBIEHO, YTO B YKAa3aHHBIX YCIOBMSIX HCIBITAHUN CO3J]IaH-
HbI€ Ha MOBEPXHOCTH JIeTaIM OJOYHBbIE METAIONOIUMEpPHBIE HAHOCTPYKTYpPHBIE CIION 00Ja-
JTAIOT TAKUM K€ HU3KUM KOX(QPHUIMEHTOM TpeHHs, Kak rpaduToBas cMa3ka WIH JUCYIb(UL
mosmbaeHa. TexHonorus GopMUpoBaHHs Ha MOBEPXHOCTAX JeTaliell TpuOocucTeM OIOYHBIX
METaJUIONOIMMEPHBIX HAHOCTPYKTYPHBIX CJIOEB JOCTATOYHO MPOCTa U OCYILECTBUMA MPAaKTH-
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YeCKU Ha JII00OM MAIIMHOCTPOUTEIHHOM NPEANPHUATHH, B TOM YUCIIEC U B PEMOHTHOM IIPOM3-
BOJICTBE.

[Ipumenenre ONOYHBIX METAJUIONOIMMEPHBIX HAHOCTPYKTYPHBIX CIIOEB Ha TIO-
BEPXHOCTSX JieTaliell TpuOoCcucTeM 0Ka3aloch 0COOCHHO () ()EKTUBHBIM MPH CO3IAHUH U JKC-
TUTyaTaluy MPOMBIIUICHHBIX POOOTOB ¢ peKynepanueii sHepruu [2], Xopomo padoTaoumx B
YCIIOBUSX BUOpaluu, OOJIBIION 3ara30BaHHOCTH U JJOCTATOYHO BBICOKHX TeMmieparypax (1o
150° C) npu HEBO3MOXKHOCTH MCIOJIb30BaHUS OOBIYHBIX BHJIOB CMa3KH. Tak, MOJKOHTPOJIb-
Hasl SKCIUTyaTalys MPOMBIIUIEHHBIX pOOOTOB ¢ pekynepanuen sHeprun moa. «Kpa6-2,5», yc-
TAQHOBJICHHBIX B CBApPOYHOM II€X€, MMOKa3aja, YTO CO3/1aHUE HAa KOHTAKTUPYIOILUX MOBEPXHO-
CTAX B3aUMOJICHCTBYIOIIUX JAeTajieldl TpUOOCUCTEM OJOYHBIX METAJUIONOJIMMEPHBIX HAHOCT-
PYKTYPHBIX CIIOEB ITO3BOJISICT B 2 — 3 pa3a MOBBICHTh MX TEXHUYECKUH pecypc U JIOBECTH Be-
posTHOCTh Oe30TKa3HO# padoTel 10 0,95-0,97 3a Hapabotky 1000 uac., cokpatus Ha 20-30%
BpEMsI BOCCTaHOBIICHHS y3JI0B TPEHHsI poOoTa.

Cnucok aurteparypsl: 1. byrenko B.M. Hayunbsie ocHoBBl HaHOTpuOOJOrHH. — Ta-
raapor: U3n-so TTU OOV, 2010. — 275 c. 2. HoBuukwuii O.E., JIutoBuenko A.I1., [llumkos
B.C., Byrenko B.U. [IpomblinieHHble poOOTHI ¢ pekynepanueii suepruu. //Mexanuzanus u
aBTOMAaTH3aIMs mpon3BoacTBa, 1989, Ne 2. — C. 6 - 8.

NCCIIEJOBAHUSA BJUAHUA JETHPYIOIIUX
3JEMEHTOB HA CBOHMCTBA CILTABOB 30JIOTA

Byrenxo B.U., Momnos J.11. (kagp. mexanuxu TTH FODY, 2. Tacanpoe, Poccus)

Bce GmaropoiHble MeTauIbl UCTIONB3YIOTCS HE TOJBKO B FOBEIMPHOM JIeJe, HO HaxXo-
JIST pa3HooOpa3HOe TEXHUYECKOE MPUMEHEHHE B AJIEKTPOHHON MPOMBIIIIEHHOCTH, TIPUOOPO-
CTPOCHHUH, KOCMHUYECKOH TexHuke. Hampumep, obnanas UCKIIOYUTENEHO BBHICOKOW KHCIOTO-
CTOMKOCTBIO, BBICOKOW TEeMIIepaTypoi IMIIaBIEHHS, U B TO K€ BpeMs MOBBIIICHHONH TBEPIO-
CTBIO M XPYMKOCTHIO METAJUIbl MJIATHHOBOW TPYMIBI B IOBETUPHOM JIelie MPAKTUYECKH HE
MPUMEHSIIOTCSI, HO HIMPOKO WCHOJB3YIOTCS ISl U3TOTOBICHUS XMMHUYECKOW MOCYIbI, B TOY-
HOM NIPUOOPOCTPOCHHUH, MeIUIMHE (PYTEHHI), B Ka4eCcTBE ATAJOHHBIX 00pa3ioB (criaB oc-
MUS C UPUIUEM), TEPMODJICKTPUUYESCKHUX MPUOOPOB (CIUIaBHI IUIATHHBI C POJIUEM) U T.1I.

[ToMrMO OCHOBHBIX CIUTaBOB 30J10Ta [1], B TEXHOJIOTMM TOYHOTO MAIIMHOCTPOCHUS U
npruOOPOCTPOEHHUS BOKHEHIIMMH SBISIOTCS MPUIOW M CIUIaBbl Oenoro 3onota. s Toro,
YTOOBI MPABUIHLHO OPUEHTUPOBATHCS B BO3MOXKHOCTSIX Pa3IMYHBIX CIUIABJICHUN, HEOOXOAMMO
3HATh B3aUMO/ICHCTBHUE 30JI0Ta U €0 OCHOBHBIX JICTUPYIOIIUX AJIEMEHTOB — cepedpa U MeIu —
C IPYTMMHU TPUCATOYHBIMUA MeTaliamMu. [Ipy 5ToOM Ype3BhIYaiiHO Ba)KHO 3HATH, C KAKUMU HE-
JOCTaTKaMH MOKHO BCTPETUTBCS, €CIU COJCpXKAHHE MPHCAJIOYHOTO MeTallla B CIUIaBE Iie-
peiieT AoMmyCTUMBIE TPEIeIbI.

W3-3a BBICOKOW TeMmmepaTyphl IUIABIEHUS U JIETKOH OKHUCISIEMOCTH JKeJle3Hble U
CTallbHbIE YACTHIIBI, MOMABIINE B CIUIAB 30JI0Ta, MPUCYTCTBYIOT B HEM B BHJIE€ MHOPOIHBIX
BKJIFOUEHUH. DTH BKIIOYCHHS HE OKa3bIBAIOT KAKOTr0-IH0O0 BIUSHUS HA CBOWCTBA CILIaBa MPU
00paboTKe ero AaBleHUEM, HO 3HAYUTEIBHO YXYAIIaloT 00pabaThIBaeMOCTh CIIIaBa pe3aHU-
€M, 0COOEHHO TPH BBIMOJIHEHUHU JOBOJAOYHBIX ONepaliuii. B CBs3M ¢ 3TUM cojiepKaHue Keme3a
B 30JI0THIX CIIaBax, MPUMEHSEMbIX B IOBEIUPHON mpoMbliieHHOCTH, corinacHo [OCT 6585-
72 ne nommxHo npessimaTh 0,18%.
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30J0TO U HUKENb 00J1a/1aI0T HEOTPAaHUYCHHON paCTBOPUMOCTBIO B JKUAKOM, a IIPU BbI-
COKHX TeMIIepaTypax, U B TBEpJOM COCTOSHUIX. CIIJIaBbl CHCTEMBI «30JI0TO-HUKEIb» UMEIOT
IPaHEIIEHTPUPOBAHHYIO KPHCTAIUTHYECKYIO pemeTky. 1Ipy oxmakennn craBos Hike 820°
C mpoucxoauT pacmaa TOMOT€HHOTO TBEpJOr0 pacTBOpa Ha CMECh TBEPJIBIX PACTBOPOB Ha
OCHOBE 30JI0Ta M HUKeNA. JlernpoBaHue 30J10Ta HUKEJIEM, TaKXkKe KaK M JETUPOBAHUE HUKEIs
30JI0TOM, COITPOBO’KJAETCS TOBBIIIEHHEM TBEPIOCTH JIerupyeMoro Meramia. Hukens xopomo
pacTBopsieTCsl B ME/IH, a B cepedpe OH MPaKTUYeCKH He pacTBOpUM. HuKeIh BXOAUT B COCTaB
0€J10T0 30JI0Ta CHCTEMBI «30JI0TO-MEb-HUKEIb-IIUHKY», IPUYEM IS TIPUIAHUS ITOMY CIUIaBY
Oenoit okpacku ero coaepxkanue cocrapiser 10-14%. YcraHoBiieHO, YTO MakCUMyM Oeloit
OKpacKu CIuiaBa gocturaercs npu 17% HuKems, M03TOMY €ro 4acTo J00aBIISAIOT B CIUIABHI 30-
nota 589 npoOsI u1st moTydeHus: OoJiee AeeBOro HebIaropoJHOTo OEIoro 3010Ta.

Crnenyer umeTh B BHJY, UYTO U3-3a PA3IMYHOTO OTHOILEHUS JIETUPYIOIIUX METAIJIOB
CIJIaBa K HUKEIIO BO3HUKAIOT 3HAYUTENIbHBIE TPYJHOCTH IPU UX 00pabOTKE OCHOBHBIM He-
JocTaTKaM, KOTOpble MHOTJIa YCTPaHSIOTCS JOOaBKaMH JPYTrUX METAJIOB, HAlpUMep, LIMHKA.
HebnaropoaHoe 6ernoe 30J10TO UMEET CIEAYIOINE OCHOBHBIC HEOCTATKU:

1) TBEpAOCTh U MPOYHOCTH CILUIABOB HACTOJILKO BEIIMKH, YTO 00pabOTKa MX BBI3HIBACT
3HAYUTEIbHBIC TPYAHOCTH;

2) TIpY OTKUTE CIUIAB JIETKO OKHCISIETCSI M IOATOMY JIOJDKEH TIOKPBIBATHCS, HAIIPUMED,
OOpHOI KHCTIOTOH;

3) Henb3s NPOU3BOAMTH TEPEIIaB OTXOA0B CBOMMH CHJIAMH; MX HEOOXOIMMO ClIaBaTh
B CHEIMAIM3UPOBAHHBIN TIaBUIBHBIH LIEX.

3070TO M NaJUTaUi 007Ia1a10T HEOTPaHUYEHHOM PAaCTBOPUMOCTBIO JPYT B APYIe Kak B
KHUJKOM, Tak U B TBepAoM coctosHusx. Conepkanue 16% namragus B CruiaBe JOCTaTOYHO
JUIsL TOTO, YTOOBI OH MPHOOpEN MPUATHBINA Oenblii 11BeT. benoe 3071010 ¢ q00aBKaMu masia s
MPEBOCXOIUT 10 CBOMM CBOICTBAaM CIUIaBBI 30JI0TAa C HUKEJEM U siBiseTcs OoJyiee Onaropo-
HBIM. benoe 3071070 Ha OCHOBE MayUIaAus JOPOXKE, YEM HAa OCHOBE HUKEJIsI, HO UMEET psJl Ipe-
MMYIIECTB: OHO 00JaaeT 6osiee BHICOKON MIACTUYHOCTBIO, YEM CILIaBbl, JIETUPOBAHHbBIC HU-
KeJIeM; UMeeT JIy4lIni Gsieck; Oenblil iBeT 6osiee yCTOWYHB NP HarpeBe.

B oTinune oT HeorpaHMYEHHON PacTBOPUMOCTH JKeje3a M HHMKeNs MpelesibHas pac-
TBOPUMOCTBH KOOAJIbTa B 30JI0T€ HEBEJIMKA M COCTaBJIseT Bcero auib 23,5% npu 3BTeKTHYE-
ckoii Temmeparype 996° C, a mpy MOHIKEHNH TeMIIEPaTyphl Pe3Ko CHIDKaeTcs 10 Meree 0,2%
Ipu Temreparype, OJIM3Kol K KOMHaTHOW. MakcumalibHasi paCTBOPUMOCTD 30JI0Ta B KoOanbTe
pocturaer 2,5% mpu SBTEKTHYECKOi TemmepaType oHa coctapmsier 1,9% mpu 400° — 1,1%.
Taxast HU3Kasi paCTBOPUMOCTb YKa3bIBa€T HA BO3MOXHOCTb UCIOJIB30BAHUS KOOAIbTA JUIs YII-
pouHeHHs 30510Ta. IMEHHO ¢ 3TOH 1IeTbI0 €ro BBOJAT B COCTAB 30JI0THIX IEKTPOJUTOB IS
MOJIy4EeHHUs TBEPBIX TOKPHITHH.

PacTBOpHMOCTb IIMHKA B MeTaJIaX TPOWHOW CUCTEMBI COCTaBIIAET: B 30J0Te 10 4%, B
cepedpe 1o 20%, B meau 10 40%. Yuctoe 30710710 yxe ¢ 5% 1rHKa 00pa3yeT XpyInKoe coeau-
HeHne AuzZn, KoTopoe He o0pa3yeTcs B TPOHHOM CILIaBE «30JI0TO-MeNb-IIMHK» H3-3a pac-
TBOPUMOCTH LIMHKA B MeJu. JJo0aBKa HECKOIBKHX JIECATHIX J0JIeH MPOLIEHTA IIMHKA B PACILIaB
CHCTEMBI «30JI0TO-cepedpo-Meib» Mepel] Pa3IUBKON OKa3bIBACT pacKUCIsIOLIee JeiicTBUE U
MOBBIIIACT KUJIKOTEKY4eCTh cIuiaBa. biarogapst 1o6aBkaM IIMHKA K CIUIaBaM 30J10Ta KPacHO-
BATOI'O IIBETa MOCjeIHNe NPUOOpETatoT KeATOBaThli 1BeT, a 1,5-2% no6aBka IIMHKA B CIUIaB
30510Ta 333 MpoObl 3HAUUTENILHO MOBBIIIAET UX YCTONYMBOCTD IPOTHB CEPbl U CEPHUCTHIX CO-
CAVHECHUMN.

[{MHK MKUPOKO UCTONB3YETCs IPU U3rOTOBJICHUH NpunoeB. HeOounpiine 1o6aBKy 11H-
Ka 3HAQUUTENIbHO CY)KAIOT 00JIaCTh IUIABJICHUS TPOWHOTO CIUIaBa «30JI0TO-ME/Ib-IIUHK», a BBE-
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JICHUE LUHKA B CILJIaBBI OEJIOr0 30JI0Ta CUCTEMBI «30JI0TO-MEb-HUKEIb» JeNIaeT UX TEXHOJIO-
TMYHee, CHIKACT TEMIIepaTypy IJIaBJICHHUS U YMEHBIIAET TBEPAOCTb.

301010 pacTBOpsieT B cede B TBepaoM coctosiHuu 10 20% kanmus, cepedpo — CBEIIIe
30%, Menp — MpakTHUECKH HE pacTBOpseT kaamuil. brmaromapst noGaBkam KajMusi CIUIaBBI
CHCTEMBI «30JI0TO-Ccepedpo» MPHOOPETAIOT HHTEHCUBHYIO OKPACKy 3eleHoro IBeta. Kagmumii
ee OoJiee, UeM IMHK, TIOHMKAET 00JIaCTh IJIABJICHUS TPOMHOM CHCTEMBI, 2 COBMECTHOE BBEJIC-
HUE I[IMHKA U KaJMUs B CIUIaB 0oJiee CYIIECTBEHHO MOHMKAET TeMIIEpaTypy IUIaBJICHUS TPOii-
HOM CUCTEMBI, YEM IIPU BBOJE UX MOPO3Hb. FIMEHHO MO3TOMY LIMHK U KaJAMHUI CYUTAIOT BaX-
HEHIIMMHU TPUCATOYHBIMU MaTepHajaMy JUIsl U3TOTOBJICHHS MPUIIOEB OJIaropoIHBIX METa-
JIOB.

Crnenyer OTMETHTb, YTO BBEJCHUE B CIUIaBHI 3070Ta O60ee 4% munaka u 20% xagmus
IPU OTKPBITOW TUIABKE M PA3JIMBKE HA BO3JyXEe OHH OOPa3yIOT OKCHJbI, KOTOPbIE MPOYHOM
IUIEHKOHM MOKPBIBAIOT CIIMTOK M MpH AeopManui MpUBOIAT K MIH(PEpHOMY U3JIOMY MaTepHa-
Ja.

[TnacTUYHOCTh U CKIOHHOCTH K IMOTYCKHEHMIO CIIJIAaBOB 30J10Ta YBEJIWYMBAETCS M3-3a
IPUCYTCTBUS B CIUIABE HE3HAUUTEIBHOTO KOJMYECTBA afoMUHUA. OHAKO, KaK TOJIBKO KOJIH-
YEeCTBO AJIOMHMHHUS MPEBBICUT PACTBOPUMOCTH €r0 B cepedpe M Meau, 00paszyercst Xpymnkoe
¢duoneroBoe coenmunenue AusAl — «ameTrcToBOE 30510TO». AIOMHHUN JEWCTBYET M Kak Jie-
TUPYIOIIUH 3JIeMEHT (pacTBOPSETCS B CIUIABE), M KaK PACKHCIUTENb (OYHIAeT METAI OT Ta-
30B M 3aKkucu Meau). [IoCKONBbKY B pe3ynbTare PacKHCICHUS B pacillaBe OCTAeTCS OKHCh
amomunust Al;O3 moBepxHocTh MeTamia yxyamaercs: yxe npu 0,01% Al, a mpu 0,05% Al
NPOKaT MMEET 3HAUYUTEIbHbIE 1e(eKTh MOBEpXHOCTH. [loaTOMY mpenenbHO TO0MyCTUMOE CO-
nep:kanue amoMuHus B ciutase 3nCpM583-80, mmpoko UCmoib3yeMoM B IPUOOPOCTPOCHUH,
cocranister 0,005% mo macce, 4YTO COOTBETCTBYET MaKCUMaJIbHOMY (PAKTHUYECKOMY COJIepiKa-
HUIO aJIFOMUHUS B METaJlJIe IEHTPATU30BaHHOM MOCTaBKU.

OnoBo BO3JEHCTBYET HA MEXaHUYECKHE CBOMCTBA CIUIaBa B TOM e HaIllPaBJICHUH, YTO
U aJTIOMMHUHN, yXyJIas KauecTBO MOBEPXHOCTH MeTajlla. Y CTAaHOBJICHHBIN Mpesen conuepxka-
Hus oyoBa B cruiaBax 0,005% mo macce. OgHAKO CIUIaBBI CUCTEMBI «30JI0TO-CEPeOpO-Menb»
MOT'YT pacTBOpUTH B cebe Oe3 3ameTHoro Bpeza 10 4% onoBa. YCTaHOBJIEHO, YTO XPYIKOCTh
CIUIaBOB 30JI0Ta M3-32 3arPSA3HEHHs] UX OJIOBSIHHBIMM MPUIMOSMU BO3HHUKAET BCIICACTBUE MPH-
CYTCTBHS B IPUIIOE CBUHIIA, a HE 0yIoBa. Eciu kosmyecTBO 010Ba B ciijiaBe MpeBbICUTH 4%, TO
oOpasyeTcs OKCUJ 0JI0Ba, KOTOPBIN MPU 3aTBEPICBAHUU PACIIONIaraeTcs 10 TpaHHLiaM 3€peH U
JIeNIaeT CIUIaB XPYMKHUM.

Heckonbko necsaThIX A0Jel MpoLeHTa CBUHIA TOCTaTOYHO AJIS TOro, 4roObl 00pa3o-
BAJIOCH XpynKoe coenuaenre AuzPb. OHo pacronaraercst o rpaHHIaM 3€peH M TaKOH CIUIaB
He mojjaeTca 00paboTKe aBleHUEM, TaK KaK 3TO COEAMHEHHE IIaBUTCS MPU TeMIeparype
418° C. CeuHeI MOKET [IONACTb B CIUIAB M3 CBUHIIOBBIX IPUIIOEB WITH M3 MOAKIANOK IPH BbI-
KOJIOTKE penbeda U3ienus.

B kxauecTBe mpumnos 11 HU3KOTEMIEPATYPHOU MaiKH 3JIEMEHTOB 3JEKTPOHHOTO 000-
PYAOBaHUS MOXET OBbITh MUCMOJIb30BaH 3BTEKTHUYECKUH cruiaB Au-In; mpu 3ToM HE06X0aUMO
UMEThb B BUJY, YTO IpeJiesibHasi PaCTBOPUMOCTh MH/US B 30JI0T€ B TBEPJAOM COCTOSHHM CO-
crasiusieT 9%.

Cnucok suteparypsl: 1. bommmna C.H., I'yceB B.A. u ap. Texnonorus criiaBoB Oia-
ropoaHbix MetamuioB. — Kocrpoma: M3n-so KocI'TY, 2002. — 126 c.
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