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(57) Upennoxena metammuueckas Tpyba mms HedTAHON CKBAKMHBI, COAEpXAIias METaIM3MPOBAHHBIH

cioil u3 cmnaBa Zn-Ni, oOmagaromuii BeICOKoW anresued. Meramdeckas TpyOa aist HedTsHOIM
CKB@KHHBI COINIACHO HACTOSIIEMY H300pPETEHHIO COACP)KUT OCHOBHOW KOPITyC TPYOBI, COAEpKaIIHii
HUIIIENb C KOHTAKTHOHM TTOBEPXHOCTHIO HUIIIENS, COAEpKalleld 4acTh C HapyXHOW pe3b0oii, mpu 3ToM
HUIIETb CHOPMUPOBAH Ha MEPBOI KOHLIEBOM YacTH, U My(Ty ¢ KOHTaKTHOM MOBEPXHOCTHIO MY(THI,
cofiepkalield 4acTb ¢ BHYTPEHHEW pe3pOol, mpu 3ToM MydTa cPOpMHpOBaHA Ha BTOPOH KOHIIEBOU
YacTH; ¥ METaJUIM3UPOBAHHbIN cJI0i U3 ciiaBa Zn-Ni, cOpMHUPOBAaHHEIH HA KOHTAKTHOI TTOBEPXHOCTH
HUIIIENS 1/WIA KOHTaKTHOHM ITOBEpXHOCTH My(Thl. IHTEeHCHMBHOCTB AN PAKIMK PEHTTEHOBCKUX JIy4eH Ha
METAJLTH3HUPOBAHHOM clloe U3 ciuiaBa Zn-Ni yaosierBopsieT popmyme (1)

Lig/ (Iig + I + Is4) 2 0,60 . (0

B nmannom ciyuae B dopmyne (1), Iy B uMmmn/c mpexacraBiseT co00H WHTEHCHBHOCTH IH(PpaKIUH
pertrenoBckux Jsyueid {411} u {330}, Ly mpeacraBmser coOOW WHTCHCHBHOCTH IH(PpaKIIUH
pertrenoBckux nydeit {442} um {600}, a Is4 mpencraBisier co0OW WHTEHCHBHOCTH IH(PpaKIIH
PEHTI€HOBCKUX Jrydeit {552}.
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METAJUIMYECKASI TPYBA JAJIS1 HE@TAHOU CKBAKHWHEI

OBJIACTb TEXHUKU
[0001] Hacrosimmee wu300peTeHHe OTHOCUTCS K METaJUTH4ecKoi TpyOe st HepTsIHOH
CKBO)KHHBI, B YAaCTHOCTH, K METAJUIMYECKONH TpyOe i HePTSIHOW CKBaXXUHBI CO

c(hOPMHUPOBAHHBIM PE3bOOBBIM COETUHEHUEM.

YPOBEHb TEXHUKHA

[0002] Mertammueckyro TpyOy anst He(pTSHOH CKBAKHHBI HCHOJB3YIOT Ui OypeHHus Ha
MECTOPOKACHUIX He(TH U MPHUPOTHOTO Traza (Jajee COBMECTHO HUMEHYEMBIX «HEe(TSHBbIC
CKBa)XHMHBI»). B acTHOCTH, Ha TIomaake 1t OypeHus HepTIHON CKBaKHUHBI, B COOTBETCTBHU
¢ TiyOMHON HE(TIHON CKBAKMHBI HECKOJIBKO METAJUTMYECKUX TPYO 1Uisd He(PTAHOW CKBasKUHBI
COCIUHSIIOT NJisi 00pazoBaHusi COOPKH TPYOHBIX M3NEIHI HEPTEIPOMBICIOBOIO COPTAMEHTA,
TUMUYHBIM TPUMEPOM KOTOPOTO MOXKET CIy>KUThb oOcamHas TpyOa WM HACOCHO-
koMmmpeccopHasi Tpyba. COopky TpyOHBIX wu3Aenuil HEPTENPOMBICIOBOTO COpPTaMEHTa
MOJIY4ar0T MyTE€M CBHHUYMBAHHS PE3bOOBBIX COCAMHEHHH, BBINIOJHEHHBIX HAa KOHIIEBOH YacTH
CTaJIbHON TPYOBI 17151 HE(TIHONW CKBaKUHBI, Ipyr ¢ npyrom. MHorma Ha cOopkax TpyOHBIX
u37eNuil HepTermpOMBICIOBOTO COPTAMEHTa BBINOJHAIOT HHCNeKkuuu. I1pu nacnexm cOopky
TpyOHBIX W3AeNUH HEPTEnPOMBICIOBOIO COPTAMEHTA BBITSTMBAIOT U Pa3BHHYHBAIOT
pe3bOOBbIE COEOUHEHMs. 3aTeM MeTaJulndeckue TpyObl i He(TSHOH CKBaXKHHBI,
pa3BHHYEHHbIE M OTCOEAMHEHHble OT COOpKHM TpPYyOHBIX M3JENUi HePTEenPOMBICIOBOTO
COpTaMeHTa, HWHCIEKTUpPyrT. Ilociae wHCmekuuu pe3bOOBbIE COCAUHEHHS METaJUTHUECKUX
TpyO st HePTSIHON CKBaXKMHBI TIOBTOPHO CBHHYHMBAIOT M HCIOJIB3YIOT TIOBTOPHO B COCTaBE
cOopku TPyOHBIX U3EHI HEPTEMPOMBICIIOBOTO COPTAMEHTA.

[0003] Metammnueckast Tpyba st HeQTSHOM CKBAKUHBI COAEPIKUT OCHOBHOH KOPITYC TPYOBHI,
COZEPIKALINI MEPBYIO KOHIIEBYIO YaCTh M BTOPYIO KOHLIEBYIO 4acTh. OCHOBHOM KOPMYC TPYOBI
COAEPKUT HUMIENb, COOPMHPOBAHHBIH Ha TMEPBOH KOHLEBOM dYacTu, U My(ry,
cOpMHUPOBAHHYKD Ha BTOPOM KOHIIEBOM dYacTH. Hummenb CONEpPKUT KOHTAKTHYIO
MOBEPXHOCTb HUIIIENSI, COMAEPXKAINYI0 YacTb C HAPYKHOH pe3b0Ol, BBITOJHEHHYIO Ha
Hapy>KHOU nepudepruitHON MOBEPXHOCTH MEPBON KOHIIEBOI YaCTH OCHOBHOT'O KOPITyCa TPYOBI.
My¢ra comepKUT KOHTAKTHYIO IMOBEPXHOCTb MY(TBHI, COIEpKAIlyI0 HYacThb C BHYTPEHHEH
pe3pOoli Ha BHYTpPeHHEW nepudepuifHON MOBEPXHOCTH KOHIIEBOH 4acTH (BTOPOIl KOHIIEBOU

94aCcTH) OCHOBHOT'O KOpITyca TPyObl, HAXOISALIEIHCS] Ha TIPOTUBOIOJIOXKHONW CTOPOHE OT HUIIIIEISL.



IIpn cBuHYMBaHUM pe3bOOBBIX COENUHEHMH, C(HOPMUPOBAHHBIX HA KOHLIEBOM YacTH
METAJUIMYECKUX TPyO Juid HEe(TAHOW CKBAOKWHBI, KOHTAKTHAs IIOBEPXHOCTb HHUIIIEJNS
COIPUKACAETCS C KOHTAKTHOM MOBEPXHOCTHIO MY(THL.

[0004] KoHTakTHas MNOBEPXHOCTb HUIIENS W KOHTAKTHAs IOBEPXHOCTb MYy(ThI
HEOJHOKPATHO MCIHBITHIBAIOT CHJIBHOE TPEHHE MpPU CBUHYMBAHMM M Pa3BHHYMBAHUU
METAJUIMYECKON TpyObl i  He(pTIHOW CKBaXHHBL [IpM OTCYTCTBHM JOCTaTOYHOM
YCTOHYMBOCTU K TPEHHUIO B 3TUX OOJIACTSIX MHOTOKPATHOE CBUHYHMBAHUE W PAa3BUHYMBAHUE
NPUBOAAT K OOpa3OBaHHMIO 3aAMPOB (HE TOMNAIOLIMXCS YCTPAHEHUIO 3aCHaHMi).
CoOTBeTCTBEHHO, MeTajutn4yeckass TpyOda it HE(PTIHOW CKBaKUHBI JOJKHA HMETh
JIOCTaTOUHYI YCTOWYHBOCTh K TPEHHIO, T.€. MMEThb OTJIHYHYK CTOMKOCTb K OOpa3OBaHHIO
3aIUPOB.

[0005] Mo HacTosiero BPEeMEHW Uil TOBBIMIEHUS CTOHKOCTH K OOpPa3sOBaHUIO 3aIUPOB
WCIIOJIb30BAIM KOMIIAyH/IHbIE KOHCHUCTEHTHBIE CMA3KU C COAEP>KAHUEM TSKEJIbIX METaJUIOB,
Ha3blBaeMble «IIpucaakamMu». HaHeceHne KOMINAyHAHOM KOHCHUCTEHTHOM CMa3KH Ha
KOHTAKTHYIO TIOBEPXHOCTb HHIIENI W/HIM My(QTbl MOXKET TOBBICHTh CTOMKOCTB
METaJUTNIECKOH TPyObI 7151 HEPTAHON CKBAXKUHBI K 00pa3oBaHMIO 3aAupoB. OIHAKO TSKENbIE
MmeTtajuiel, Takue kak Pb, Zn u Cu, conepskamuecs: B KOMIIAYHIHBIX KOHCUCTEHTHBIX CMa3Kax,
MOTYT BJIUSITH Ha OKpyxarouyto cpeny. [Toaromy HeoOxomumo pa3paboTaTh METAIIMUYECKYIO
TpyOy AN HePTSHON CKBAKMHBI, OTIMYAIOLIYIOCS BBICOKOW CTOWKOCTBIO K OOpa30BaHHIO
3aaupoB 0e3 MPUMEHEeHHsT KOMIIAYHJHONH KOHCHCTEHTHOH CMa3KH.

[0006] B wmeramnuueckoit TpyOe s He(TSHOW CKBaKMHBI, pacKpbiToii B IlaTeHTHOM
nokymente 1 (IlyOmukanust mexxnyHapogHoW nateHTHOH 3asBku Ne W(02016/170031), Ha
KOHTAKTHOW TMOBEPXHOCTH HUMIES WM MyQThl (GOPMUPYIOT METAJUIM3MPOBAHHBIA CIIOW M3
crulaBa  Zn-Ni  BMECTO HCIIOJIb30BaHHMS KOMMAYHIHOW KOHCHCTEHTHOM CMa3ku. Zn,
COIEpIALINICA B METAJUIM3UPOBAHHOM cCiioe U3 craBa Zn-Ni, chOpMHUPOBAaHHOM Ha
KOHTAKTHOW MOBEPXHOCTH METAJIMUECKOW TpPyObl Uit HEe(PTSHONH CKBAKWUHBI, TOBBILIAET
KOPPO3HOHHYIO CTOHKOCTh METATMYECKOW TpyObl Ay HE(TSHOW CKBOKWUHBI 3a CUET
npoTeKTOpHOM 3amuTsl. Kpome Toro, B IlarenTHOM nokymenTte 1 packpsITo, 4To cruiaB Zn-Ni

TaKxe 00J1aaeT BHICOKOU U3HOCOCTOMKOCTHIO.



CIIMCOK ITPOLIMTHPOBAHHBIX MATEPHAJIOB
ITATEHTHAX JIMTEPATYPA

[0007] IlarentHsiii mokymeHT 1: IlyOnmukanust MeXAyHapOIHOM IaTEHTHOM 3asBKU

Ne W0O2016/170031

CYIIHOCTD U30BPETEHUA

TEXHUYECKASA 3AZTAYA

[0008] B cBsi3um ¢ 3TMM Ha MeTaJUTM3UPOBAHHBIA CJIOH W3 cruiaBa Zn-Ni MHOTOKPAaTHO
BO3/ICHCTBYET CHJIbHOE TPEHHE BO BpEMsl CBUHUMBAHUS U OCJIAOJeHHUS METAUTHUECKOH TPyOBbI
i HeTsAHOH CcKkBaKWHBL ECIM 4YacTh METAJIM3UPOBAHHOTO CJos W3 cruiaBa Zn-Ni,
MHOTOKPAaTHO TIO/IBEPTABLIETOCS CHJIBHOMY TPEHHIO, OTCIauBaeTCs, KO3(PQPUIMEHT TpeHUs
KOHTAKTHOH MOBEPXHOCTU CPa3y K€ YBEJIUUMBAETCS, YTO MPUBOIUT K OBICTPOMY CHHIKEHHUIO
CTOHKOCTH METAJUINYECKOH TPyOBl i HEe(TSHOW CKBaXXKUHBI K OOPAa30BAaHUIO 3aIHPOB.
IToaToMy mpeanoYTUTENEH BapUaHT, B KOTOPOM OTCJIalBaHUE METAJNIM3UPOBAHHOIO CJIOS U3
cruaBa Zn-Ni, cOpMHUPOBAaHHOTO HA KOHTAKTHOHM MOBEPXHOCTH METAJUIMYECKON TPYOBI IS
He(TSIHOHN CKBaKUHBI, OyIET 3aTPyAHEHO Jake B TOM Cllydae, €CIM Ha METaJJIM3UPOBAHHBIHI
cioit u3 crutaBa Zn-Ni Oyier MHOTOKPAaTHO BO3JEHCTBOBATh CUJIbHOE TPEHHE. 311eCh U Aajiee B
HACTOSIIEM OMUCAHNUHU OJIOKMPOBAHUE OTCIAUBAHUS METAJUTM3UPOBAHHOTO CJIOS U3 CIUIaBa Zn-
Ni paxe Torma, Korja Ha MeETAJUIM3MPOBAHHBIM ciol M3 cruiaBa Zn-Ni MHOTOKPaTHO
BO3JICICTBYET CUJIbHOE TPEHHE, TAK)KE HA3bIBAETCS «BBICOKOHN aare3ueiy.

[0009] CormacHO TEXHOJIOTUU, PACKPBITONW B BBIIEYNOMSHYTOM IlaTeHTHOM nokymeHre 1,
CTOHKOCTb METAJUTMYECKOU TPyObI Jisi HEPTSIHONH CKBAKMHBI K 0OPa30BAHMIO 3aIUPOB MOJKHO
YBEJIMYUTh MyTeM (OPMHUPOBAHUS METAIM3UPOBAHHOTO CjIosi W3 crulaBa Zn-Ni  Ha
KOHTAKTHOW MOBEPXHOCTU HUIMIIENS WM KOHTAKTHOH moBepxHOCTH My(dThl. TeM He MeHee B
BblIeyIOMsAHYyTOM  [lateHTHOM  nOKyMeHTE 1 HE HCCIIE0BAJIACh anre3ust
METAJUIM3UPOBAHHOTO CJOsi M3 crutaBa  Zn-Ni, chOPMUPOBAHHOTO HAa KOHTAKTHOM
MOBEPXHOCTH METAJITMUECKOH TPYOBI 111 HEPTAHON CKBaYKUHBI.

[0010] 3amaueii HacTosero M300pETEHHs SABISETCA pa3padoTKa METAJUIMYECKOH TPyObl
st He(TSHOM CKBaKWHBI, COAEpIKalleld MeTaJUTM3UPOBAHHBIN cliod u3 cmiaBa Zn-Ni,

OTJIMYAIOINMIICS BBICOKOU aare3ueil.



PEINEHUME 3ATAYU
[0011] Metannnueckast Tpyda muist He(hTSHON CKBaXKIHbBI, COASPIKAILAS:

OCHOBHOH KOpITyC TPYOBI, COAEpKAIINI MEPBYIO KOHIIEBYIO YaCTh U BTOPYIO KOHLIEBYIO
4acTh,

IIPU 3TOM

OCHOBHOI KOPITyC TPYObI CONEPIKUT:

HUIIENb, CYOPMHUPOBAHHBIN Ha MEPBOH KOHLEBOW YaCTH,

My Ty, CQOPMHUPOBAHHYIO HA BTOPOIH KOHLIEBOW YaCTH,

HUIIIETb COIEPIKHT:

KOHTAKTHYIO TOBEPXHOCTh HUIIIIENS, COAEPIKALIYIO YaCTh C HAPYKHOU pe3b0oi, n

My(Ta CONEPIKUT:

KOHTAKTHYIO MTOBEPXHOCTb My(ThI, COAEPIKALIYIO YaCTh C BHYTPEHHEH pe3b0oH,

MeTaJuTndeckast Tpyoa Jutst He(pTSIHON CKBAKHHBI JJOTIOJHUTEIBHO COAEPIKUT:

METaJUTM3UPOBaHHBIN CIOH u3 cruaBa Zn-Ni, c¢HOpMHUpPOBAHHBII Ha KOHTAKTHOM
MOBEPXHOCTH HUIIIEJNS W/MIIH KOHTAKTHOH IMTOBEPXHOCTH MY(PTBI,

IPY 5TOM UHTEHCHUBHOCTb MU PAKIMN PEHTT€HOBCKUX JIydel Ha METaJUNTN3UPOBAHHOM
cioe u3 cruiaBa Zn-Ni ynosiersopsier @opmyue (1):

Ilg / (I]g + 136 + I54) > 0,60 (l)

npu 3toM B @opmyne (1) I;g B umn/c npencrasiser co60il MHTEHCUBHOCTD AU paKkLuH
penTreHoBckux Jyueit {411} u {330}, y KOTOpbIX CymMMa KBagpaTOB MHAEKCOB Muiepa
paBHa 18; Iz¢ B mMI1/c mpecTaBisieT OO0 MHTEHCUBHOCTh TU(PPAKLIUN PEHTTEHOBCKUX JTydei
{442} u {600}, y KOTOpBIX CyMMa KBaJipaTOB MHAEKCOB Muepa paBHa 36, u Isq B umr/c
npeAcTaBisieT coOOH MHTEHCHMBHOCTb AU(GPAKLMM PEHTT€HOBCKHX Jydei {552}, y KOTOpBIX

CyMMa KBaJIpaTOB UHAEKCOB Muiepa pasHa 54.

TEXHUYECKHWH PE3YJIbTAT U30BPETEHH A
[0012] MeTannu3upoBaHHbIM CclokM W3 cmaBa Zn-Ni JJis METaJUTMYeCKON TpyObl Juist

He(TSAHON CKBaYKUHBI COTJIACHO HACTOALIEMY MU300PETEHUIO 00JIa1aeT BEICOKOH aare3neii.

KPATKOE OIIMCAHME YEPTEXENU
[0013] Ha ®UI". 1 uzobpakena cesizb Mmexny Fnl (= Lig / (Iis + Iz6 + Is4)) 1 onienkoit aaresuw,

BBbIPAKAIOIIEH HHEKC aire31H B IPUMEPaX HACTOSIIErO H300PETEeHUs.



Ha ®UI'. 2 n3obpakeHa CTpyKTypHasi CXeMa OHOTO U3 MPUMEPOB METAJUINIECKOH TPyObI ISt
He(TSIHOIN CKBa)KMHBI COTJIACHO TAHHOMY H300PETEHUIO.

Ha ®UI'. 3 mokaszan yaCTUYHBIN BHI B pa3pe3e (IPONOJIBHOM pa3pes3e) BAOJb HAIMPaBJICHUS
ocu TpyObl COECAMHUTEIBHOH My(Thl METAJUINYECKOW TPyOBl Ui HEe(PTSHOW CKBAXKHHBI,
n3o0pakeHHoi Ha UL 2.

Ha ®UI". 4 u300paskeHO ceueHHe mapaiebHO HAMPABIEHUIO OCH METAJUTMIECKON TPYObI IJIsI
HeTsIHOM CKBaKMHBL, MOKasaHHOW Ha OUI. 3, wumrocTpupyromuil 4acTh BOJU3U HUIIIENS
METAJTMYECKON TPYObI 117151 HEPTSIHOM CKBAKUHBI.

Ha ®UI". 5 u300paskeHO ceueHune mapaiebHO HAMPABIEHUIO OCH METAJUTMIECKON TPYOBI IJIsI
HeTSIHON CKBaXUHBI, MOKazaHHOW Ha PUI. 3, WUIOCTPUPYIOLIMA 4YacTh BOJNU3U MY(QTHI
METAJTMYECKON TPyObI 1J1s1 HEPTSIHOM CKBaYKUHBI.

Ha ®UI'. 6 moka3aH 4acTHU4YHBIA BHJ B pa3pe3e (IPOIOJbHOM pa3pese) BIOJb HApPaBICHUS
ocH TPYObI COETUHUTENBHOH My(Thl METAJUIMYECKOW TpyObl st HEPTSHON CKBaKUHBI
COTJIACHO TAHHOMY M300pEeTeHHIO AJIsl TpuMepa, oTindaromerocst or ®UILT. 3.

Ha ®UI'. 7 nokazaHa cxema, WJUTIOCTPHUPYIOIIAst HHTETPAIbHBIA THIT METATMYECKOH TPYObI
11 He(PTSIHOM CKBaYKUHBI COTJIACHO JAHHOMY U300pETEHHIO.

Ha O©OUWI.8 wu3o0pakeH yBENWYEHHBIH BHI KOHTAKTHOW TOBEPXHOCTH  HHIIIIEIIS,
n3o0paskeHHoit Ha OUI. 4.

Ha ®UI". 9 uzo0pakeH yBeNTUUEHHbIH BHJ KOHTAKTHOH MOBEPXHOCTH MY(ThI, H300paXKeHHOM
Ha @UI". 5.

Ha ®UI'. 10 u3o0paskeH yBETHMUEHHBIH BUA KOHTAKTHOW TMOBEPXHOCTH HUIIIENS, CTPYKTypa
KOTOPOH OTNIUYaeTCs OT CTpyKTypbl HAa GUI. 8.

Ha ®UI'. 11 uzobOpaskeH yBETWYEHHBIN BUI KOHTAKTHOW MOBEPXHOCTH MY(THI, CTPYKTypa
KOTOPOW OTJINYAETCs OT CTPYKTypbl HA PUI". 9.

Ha ®UI'. 12 usobpakeH yBeNUYEHHBIH BUI KOHTAKTHOW MOBEPXHOCTH HUIMIENS, CTPYKTypa
KOTOPOU OTNINYAeTCst OT CTPYKTypbl HAa UL 8 u GUI'. 10.

Ha ®UI'. 13 uzobpakeH yBETUYEHHBIN BUJ KOHTAKTHOW MOBEPXHOCTH MY(QTHI, CTPYKTypa

KOTOPOU OTJINYAETCs OT CTPYKTypbl HA PUL'. 9 u OUI. 11.

OIIMCAHMUE I[TPUMEPOB OCYIIECTBJIEHUA NU30bPETEHUA
[0014] Hmwxke nanHOe u300peTeHHEe MOAPOOHO PACKPBITO CO CChUIKAMU Ha ueprexu. Ha
yepTexkax OyayT HCIIOIb30BAThCS OAMHAKOBBIE CChUTOUHbIE O003HAUEHUS AT OOHUX U TeX 3K

NI CXOOHBIX ,ueranef/'l, U UX OIMUCAHUEC HE 6YI[6T MOBTOPATHCA.



[0015] ABTOpHI HacTOALIErO N300PETEHUS NETATBHO MCCIIENOBAIHN CPEACTBA TSl YBEIUISHUS
anresuy METaJUIM3UPOBAHHOrO cyosi u3 crjaBa Zn-Ni, chOPMHUPOBAHHOTO HAa KOHTAKTHOM
MOBEPXHOCTU HMITIENsS] /MM KOHTAKTHOH MOBEPXHOCTH My(ThI METAIUIMYECKOH TPyOBI ISt
He(pTSHON CKBaXUHBI. B pe3yinbraTe aBTOpbI HACTOAINErO H300PETEHUS MPULLIH K
CJEYIOIIHUM BBIBOJIAM.

[0016] Ha ¢usuveckne W XUMHUYECKHE CBONCTBA METAJJIMYECKOrO MaTepuaja BIIUSET
KpUcTa/yiorpaguyeckass CTPYKTypa MaTepuana M TOHKas CTPYKTypa, XapakTepHas JJIs
MOp¢OJIOruH MOBEPXHOCTU. 1103TOMY aBTOpPBI HACTOALIETO M300PETEHUsI CKOHLIEHTPUPOBAIH
CBO€ BHHMMAaHHE HAa MHUKPOCTPYKTYpPE METAJUIM3MPOBAHHOIO cCJos M3 cmiaBa Zn-Ni,
NPEACTABJSIIOIIEro COOOH METAJUTMYECKHH MaTepuas, W AETaJIbHO HCCIEIOBAIN CPENCTBA
YBEJIMYEHHUST aare3Md METaJUIM3UPOBAHHOTO cjiosg U3 cruiaBa Zn-Ni. B pesynbrate aBTOpPBI
HACTOSIIIEr0 M300peTeHnss OOHAPYIKMIIM, YTO aATe3Usl 3aBUCUT OT OPHEHTALMH KPHCTAJIOB B
METATM3UPOBAHHOM Cjioe u3 cmiaBa Zn-Ni. B Hacrosimem omnwcaHuM COCTOSIHHE
pacrpeneNneHus: OpUEHTANI KPUCTAJUIOB B METAJIM3UPOBAHHOM CJIO€ U3 criaBa Zn-Ni Takxke
HA3bIBAETCSI «OPHEHTALMEH METaJNIM3UPOBAHHOTO ci1osi u3 cruaBa Zn-Ni». To ecTb aBTOpBI
HACTOSIIEr0 H300pPETeHHs] COUWIM, YTO COOTBETCTBYIOLIEE YIPaBJIEHHE OpHEHTALHen
METAJUIM3UPOBAHHOIO  closg W3 crmiaBa  Zn-Ni  MO3BOJIUT — YBEJNIUYHUTH  aJIE€3HI0
METAJLTH3UPOBAHHOTO CJIOS U3 cruiaBa Zn-Ni.

[0017] B cBsizu ¢ 3TUM B KayeCTBE METO/A OLEHKH OPUEHTALMU METAJNIMYECKOro MaTepuaa
NpeNiokeH peHTreHOBckui au¢pakumonHblii  ananmu3z (XRD). Ilpu  peHTreHOBCKOM
IU(PaKIMOHHOM aHaNW3€ AHATUSUPYIOT IUPPAKLHMIO, BO3HUKAIOINYID B pe3yjbTaTe
paccessHusi U MHTEP(EPEHLMH PEHTTEHOBCKUX JIy4el, BBI3BAHHBIX OKPYKAIOIIUMH aTOMBI
saekTpoHamMu. [lo3TOMy TpU pEHTTEHOBCKOM  TU(PPAKLIMOHHOM aHAU3€ IOJIYyYaroT
OTAENBbHYI JHMPAKIUOHHYI KapTy M KaXIOTrO PAcIOJIOKEHHs] aTOMOB B MaTepHale.
Jpyrumu crioBamy, pa3Mep KPUCTAIJIOB M OPHEHTALMI0 MaTepuaja MOXKHO OLEHHUTH IO
TU(PaKIUOHHON AHarpaMMe, TIOJTYYEHHOH MPU PEHTT€HOBCKOM AU(PAKIIHOHHOM aHaJIH3E.
[0018] Takum o0Opa3oMm, aBTOPBI HACTOSINETO HW300PETEHUS] W3TOTOBWJIM PAa3JIUNYHbIC
MeTaJUTH4IecKue TPyObI 1151 HePTIHON CKBAYKHHBI, CONIEPIKAIINE METAJUTN3UPOBAHHBIN CIIOH U3
crutaBa Zn-Ni, copMHUpOBaHHBI Ha KOHTAKTHOH IMOBEPXHOCTH, ONPENENUIN OPUEHTALHIO
KQKIOTO METAUTM3UPOBAHHOTO CJIOos W3  cruiaBa  Zn-Ni  METOAOM  PEHTI€HOBCKOTO
IU(QPAKIMOHHOTO  aHalM3a M HCCIEAOBAIM  B3aMMOCBSI3b  MEXIY  OpHUEHTALUei
METaJUTM3UPOBAHHOTO CJIost M3 crutaBa Zn-Ni u aare3ueil. B pesynprare ObIIO yCTaHOBJIEHO,

4TO, €CJIM UHTCHCHUBHOCTb Z[I/I(bpaKI_II/II/I PEHTITCHOBCKHUX queﬁ Ha METAJLNIM3UPOBAHHOM CJIOC U3



crutaBa Zn-Ni yaosneTBopsieT cinenyroiieit @opmyse (1), anre3us MeTalTH3UPOBAHHOTO CJIOS
u3 cruiaBa Zn-Ni 3aMETHO YBEIUIHBAETCS.

I]g / (I]g + 136 + 154) > 0,60 (l)

B ®opwmyne (1) ;g B umn/c (ummnynbscax B cekyHAay, repuax (I'm)) mpencrasnser coboi
UHTEHCUBHOCTh au(pakiuu peHTreHoBckux Jaydei {411} u {330}, y koTopmix cymma
KBaapaToB HMHAEKCOB Muiepa paBHa 18; I3s B umn/c mpencrasisieT coO0il MHTEHCUBHOCTD
audpakuuu peHTreHOBCkux Jyuer {442} u {600}, y KOTOpPBIX CyMMa KBaJpaTOB MHIEKCOB
Munnepa paBHa 36, u Is4; B umm/c mpencrariser COOOW MHTEHCUBHOCTb TU(PPAKIIH
PEHTIeHOBCKUX Jiyuelt {552}, y KOTOpBIX CyMMa KBaApaToB HHIEKCOB Muiepa paBHa 54.
[0019] Ompeneneno, uyto Fnl =I5/ (Iig+ I3+ Is4). Fnl mnpencrasnser coboii wuHAEKC,
yKa3bIBaroIuil Ha TeHaeHnuo K opueHTanuu {411} u {330}. To ecTb uem Oombliue 3HAYCHNE
Fnl, tem B Oonbiieli cremeHu 3HadeHue Fnl ykaseiBaer Ha TO, uto {411} m {330}
OpUEHTUPOBAaHbl B OJHOM HampaBjeHUH. JlOMONHUTENbHbIE [€TajbHblE MCCIEAOBaHNUS,
NPOBEIEHHbIE aBTOPAMU HACTOSINEro M300peTeHus, Mokaszaind, 4To, korga Fnl cocrasnsier
0,60 u Gonee, aare3ust METAJUTU3UPOBAHHOTO CJIOS U3 CruiaBa Zn-Ni 3aMETHO YBEJIMYUBAETCS.
Jto Oyner mogpoOHO PACKPBITO HUKE CO CCHUIKOM HA YEPTEIKU.

[0020] HA ©UI". 1 uzobpaxena cesizb mexay Fnl (= I1s/ (Iig + I36 + Is4)) 11 oueHko# anre3uy,
BbIp@KAIOIIEeW MHAEKC aare3u B mpumepax Hactosuiero usodperenus. ®UI. 1 coznmana c
UCIIOJIb30BAHUEM NPHMEPOB, KOTOpbIE OYAyT PacKpbIThl HIKe. MIHTEHCHBHOCTD nu(paKIu
PEHTTeHOBCKHX Jyueil nist onpeneneHust Fnl m OomeHKy aaresuu onpemessui criocodamu,
packpeITbiMU Hipke. Clieayer OTMETUTb, YTO B OTHOLIEHHM OLIEHKH aJre3ud pe3ysbTar
oueHKH paBeH «0» B Cllydyae HAMMEHBLIErO OTCIAMBAHUSA U «S5» B Cly4ae HAHOOJBIIErO
OTCIIAaNBAHUSL.

[0021] Kak mokazano Ha @UI'. 1, korna Fnl cocrasnsier 0,60 u Gojiee, OLleHKA aare3uu pe3Ko
camkaercs. Takum  obOpasom, ecmu Fnl cocraBmser 0,60 wu Oonee, amaresus
METAJUTM3UPOBAHHOTO CJosi W3 crulaBa Zn-Ni 3aMeTHO yBenuumBaercs. Ilostomy B
MeTaTHUECKON TpyOe st He(hTSHOHN CKBaKMHBI COTJIACHO HacTosimeMy u3obperennto Fnl B
METaJUTU3UPOBAHHOM CJIoe 13 crutaBa Zn-Ni, chOpMHUPOBAHHOM HAa KOHTAKTHOH MOBEPXHOCTH,
coctasiisieT 0,60 u OoJee.

[0022] CnenyeT OTMETUTD, YTO MPUYHHA, 110 KOTOPOU aAre3usl METAITU3UPOBAHHOIO CJIOS U3
crutaBa Zn-Ni yBenuuuBaeTcst B ciaydae, korma Fnl cocrasnsier 0,60 u Gonee, neTanbHO He
BbIICHEHAa. TeM He MeHee, aBTOPbI HACTOALIEr0 M300PETEHUs MPEAIoNararT, YTO MPUYUHA

3aKIovaeTcs B caenyromeMm. Kak Obutio yka3aHO BbIe, Ha (PU3NYECKUE U XUMHUYECKHE



CBOWCTBA METAJUIMYECKOTO MaTepHalia BIUsAET KpucTamiorpaduiyeckas CTpyKTypa MaTepHala.
JlpyrumMu CJIOBaMH, €CJIM OpHUEHTAlMsl MeTAJJIM3HPOBAHHBIX CJIOEB U3 crutaBa Zn-Ni
pa3nuvaercsi, CYLIECTBYeT BEPOATHOCTb, YTO CTENEHb COXpaHeHus naedopManuu B
KPHUCTAJUTMYECKON peleTke Takke Oyaer u3MeHsaATees. B cBsi3u ¢ atum, ecnu {411} u {330}
OPUEHTUPOBaHbl B OJHOM HAIPABJIEHUH, CYLIECTBYET BEPOATHOCTb TOIO, YTO COXPAHEHUE
HANPSDKEHUST B KPUCTAJUTMYECKOH pemerke Oyner 3aTpyaHeHo. CrlenoBaTenbHO, aBTOPBI
HACTOSIIETO M300pETeHHs CUMUTAIOT, YTO Npu yBeiaudenun Fnl no 0,60 m Gonee MOKHO
CHHM3UTb OCTATOYHOE HAINPSUKEHHE PACTSDKEHUS] B METALUTM3UPOBAHHOM CJIoe U3 cruiaBa Zn-Ni
Y YBEJIUYUTD JTE€3UIO0.
[0023] ABTOpBI M300pEeTEeHUs MPEAINOIaraloT, YTO BBIIICYKA3aHHBI MEXaHU3M yBEJINYHBAET
aIre3n0 METaJUTM3UPOBAHHOTO ¢Jiosi u3 cruaBa Zn-Ni, B kotopom Fnl cocraenser 0,60 u
bonee. Cnemyer OTMETHTb, YTO TAaKXK€ CYIIECTBYET BEPOSTHOCTh YBEJIWYECHHUS aare3nu
METATM3UPOBAHHOTO CJiosi m3 cruiaBa Zn-Ni, B kotopom Fnl cocrasnser 0,60 u Oornee,
MEXaHU3MOM, OTJINYAKOLIUMCS OT PACKPBITOTO BBILIE MEXAHU3MA. T€M HE MEHee yBeIN4EHUE
aaAre3n MEeTaJUTM3MPOBAHHOTO cJios w3 crutaBa Zn-Ni mpu 3Hauenun Fnl 0,60 u Oomee
MOKA3aHO HA OMUCAHHBIX HIKE IPUMEPax.
[0024] Meranmuueckass Tpyda 111 He(TAHOW CKBaXXMHBI COIJIACHO  HACTOALIEMY
N300pETEHNIO, BBIMIOJHEHHAs HA OCHOBAHWUU BBILICTIPUBEIEHHBIX PE3YJbTATOB, BBITJISIIUT
CIIEAYIOIIUM 00pa3oM.
[0025] [1]

Merananyeckas TpyOa st HeTSIHONW CKBaKUHBI, COAEPIKAILAsT:

OCHOBHOM KOpPITyC TPpYOBI, COEp KaIUil MePBYIO KOHIIEBYIO YaCTh U BTOPYIO KOHIIEBYIO
4acTb,

IIPU 3TOM

OCHOBHOM KOPITyC TPYObI CONEPIKHUT:

HUIIENb, COOPMHUPOBAHHBIN Ha MEPBOH KOHLIEBOH YaCTH, H

My Ty, CQOPMHUPOBAHHYIO HA BTOPOI KOHLIEBOH YaCTH,

HUIIEb COAEPKUT:

KOHTAKTHYIO MTOBEPXHOCTh HUIIIENS, COAEPIKALIYIO YaCTh C HAPYKHOW pe3b0oit, n

My(Ta CONEPIKUT:

KOHTAKTHYIO ITOBEPXHOCTh My(ThI, COAEPIKALIYIO YaCTh C BHYTPEHHEH pe3b0oH,

MeTajutndeckast Tpyoa uist He(TIHON CKBaKUHBI JOMOJHUTENBHO CONEPIKUT:

METaJUIM3UPOBaHHbIN CciIol u3 cruaBa Zn-Ni, c(OpMUpPOBaHHBII Ha KOHTAKTHOM



MOBEPXHOCTH HUIIIENS H/MIIH KOHTAKTHOH MMOBEPXHOCTH MY(PTBI,

IPU 5TOM WHTEHCUBHOCTb MU(PPAKLIMU PEHTTEHOBCKUX JIydel Ha METaJUTU3UPOBAHHOM
cnoe u3 cruasa Zn-Ni ynosnersopsier @opmyie (1):

Iig/ (I]g + Iz + I54) > 0,60 (1)

npu 3toM B @opmyne (1) I;g B umn/c npencrasiser cob0il MHTEHCUBHOCTD AU pakIum
pentrenoBckux Jyydei {411} u {330}, y KOTOpbIX CyMMa KBaapaTOB WHIEKCOB Muiiepa
paBHa 18; Is¢ B uMI/Cc npeacTaBisieT COOOM MHTEHCUBHOCTD TU(PAKIIUN PEHTTE€HOBCKUX JIyuei
{442} u {600}, y KOTOpBIX CyMMa KBaJipaTOB MHAEKCOB Muiepa paBHa 36, u Iss B umr/c
npeAcTaBisieT coOOH MHTEHCHMBHOCTb AU(PPAKIMM PEHTI€HOBCKHX Jydei {552}, y KOTOpBIX
CyMMa KBaJIpaTOB UHAEKCOB Muiepa pasHa 54.
[0026] [2]

Mertamdeckas TpyOa it HepTSHOW CKBaKHHBI 11O 1. [ 1], B KOTOPOIi:

TOJIIINHA METAJUTM3UPOBAHHOTO CJIOST U3 CIutaBa Zn-Ni COCTABIISIET OT 5 10 25 MKM.
[0027] [3]

Merannmudeckast TpyOa it HeTsIHOM CKBaskuHbI 110 L. [ 1] v [2], conepkamast

CMa3bIBarOIee TOKPBITHE HA MIIM HAJl METAIJIM3UPOBAHHBIM CJIOEM U3 crutaBa Zn-Ni.
[0028] Hanee moapoOHO packpbiTa MeTaJTHUECKast TPyOa 1y1st HeTsIHON CKBasKUHBI COTJIACHO
HACTOSIIEMY H300PETEHHIO.
[0029] KoHCTpyKLust MeTaTNUECKOI TPyObI AJIst HEPTSIHOW CKBAYKUHBI

CHauana OynmeT packpbiTa KOHCTPYKLHMS METAJIMUECKOW TPyObl it HeTsIHOM
CKBQXMHBI COTJIACHO HACTOsILIEMy HU300peTeHHro. Meramnnueckass TpyOa ans HedTsHOI
CKBQXMHbI HUMeEeT OOINEH3BECTHYI0 KOHCTPYKIHIO. JIOCTYIMHBIMH THIIAMH METaJUTHUECKUX
TpyO A HePTAHON CKBaXKHHBI SBJISTFOTCS METAJITMUECKast TpyOa At He(PTAHON CKBaXKHHBI C
pe3p0oil M CoenMHUTETbHOH My(pTOH M MeTajuimdeckas TpyOa it He(TSHOW CKBAYKHHBI
UHTerpasbHOro THna. Hike Oyaer mompoOHO PacKphIT KaXAbIH THUIT METAJUIMYECKOH TPyOBI
111 He(PTSIHOM CKBaYKUHBI.
[0030] BapuanT, roe mMetammyeckast TpyOa Iuist HETSIHOH CKBaYKHMHBI OTHOCHTCSI K THUIY C
pe3p00ii U COeTMHNTENBHON My TON

HA ®UI'. 2 mnoka3aHa CTPYKTypHash CXema, WUIOCTPUPYIOIIAsi OOWH TPUMED
MeTamaeckol TpyOsl 1 st HeTSHONW CKBaXXKWHBI COTJIACHO AaHHOMY m3o0perenmo. HA
OUI'. 2 mokazaHa CTPYKTypHas CXema, WLIFOCTPHUPYIOINAs MeTaJUIMYecKyr Tpyoy 1 mmst

He(TSIHON CKBaOKUHBI, OTHOCALIYIOCS K TaK Ha3bIBAEMOMY THUITY C pe3b0OH U COETUHHUTEIBHOM



my¢Toii. Kak mnokazano na @UI'. 2, meramnmmueckas Tpyda 1 nnd HeTAHOW CKBaXKHHBI
COIEPKUT OCHOBHOM kopryc 10 TpyOsL.
[0031] OcHoBHo# kopmyc 10 TpyObl opueHTHpOBaH B HampasieHuH ocu TpyObl [lonepeunoe
CedeHue, MepIeHINKYIIPHOe HAIIPABJIEHHIO OCH TPYOBl OCHOBHOTO Kopmyca 10 TpyObl, nmeer
kpyriyto dopmy. OcHoBHOH kopryc 10 TpyObl COmEp:KUT MEPBYH KOHLEBYIO 4acTh 10A u
BTOpYI0 KOHIEeBYI0 yacTh 10B. IlepBast koHueBas yacte 10A sBIsieTCS] KOHLIEBON YacThIO Ha
CTOpPOHE, MPOTUBOIOJIOKHON BTOPOi KOHLEBOUM yactu 10B. B meramnmudeckoit Tpyde 1 mist
He(TSIHOM CKBaXKUHBI THITA C Pe3b00i U coeMHHUTENBbHON My(TOH, n300paskeHHoi Ha UL 2,
ocHOBHOH kopmyc 10 TpyObl comepskut TpyOUaThiii koprnyc Hummens 11 U COeaMHUTENbHYIO
my¢ty 12. CoenunurenbHas MmydTa 12 mpucoequHeHa K OHOMY KOHIy TpyO4aToro Kopyca
Hunmnens 11. B wactHocTH, coenunuTensHas Mydra 12 HaBUHUEHA Ha pe3p0y Ha OJHOM KOHIIE
TpyOuaroro kopmyca Humnmnens 11.
[0032] HA ©UI'. 3 moka3aH 4aCTUYHBINA BUA B pazpese (IPOAOILHOM pa3pese), mapajuieIbHOM
HANpPaBJICHUIO OCH TPYOBl COemMHHUTENbHOH My(dThl 12 MeTamnmmyeckod TpyOer 1 miis
HeTsHOM ckBaXKuHBI, okazaHHoH Ha OUI. 2. Kak nmokazano Ha @UI". 2 u ®UI. 3, 0OCHOBHOIA
kopryc 10 TpyOsr! conepskut Hunmens 40 u mydry 50. Hunmnens 40 chopmupoBan Ha nepBoii
koHIeBoil uwactu 10A ocHoBHOro kopmyca 10 TpyOwl. Ilpu cBuHumBaHuu Hunmens 40
BCTaBSIIOT B MypTy 50 npyroii Mertajmudeckoi TpyObl s HEPTSHONW CKBaKUHBI (HE
NOKazaHa HU (urypax) ¥ BBHHYMBAIOT B Mydty 50 napyrodi meramnudeckoil TpyOer 1 mis
He(TSIHOM CKBaYKUHBI.
[0033] MydTta 50 chopmupoBana Ha BTOpoil kKoHIEeBOI yactu 10B ocHoBHOro xopmyca 10
TpyObl. IIpu cBuHuMBaHuu Hummnenb 40 npyroii meramyecko TpyOel 1 mast HedTsHON
CKBQXHMHBbI BCTaBSIIOT B MydpTy 50, m mydry 50 HaBuHuUMBarOT Ha Hunmneab 40 npyroi
MeTaJUTH4ecKOi TpyOs! 1 st HepTSAHOM CKBaXKHMHBL.
[0034] KoncTpykiust HUMIENs

Ha ®UI'". 4 u3obpakeHo cedeHue yactu BOmM3u Hummens 40 Metamnyeckon Tpyos! 1
st He(pTSHOM CKBakWHBI, TMOKazaHHOW Ha OUI. 3, Ha koropoii m300paskeH paspes
NapajjielbHO HAMpPAaBICHUIO OCH METaUTMUecKor TpyObl | 1t He(TAHOW CKBaYKHHBL
[TynxrupHast nuaus Ha UL, 4 o6o3HavyaeT KOHCTPYKLUNIO My(PThI SO APyrol MeTaTMYeCKON
TpyOBl ayii HE(TIHOW CKBa)KUHBI B Cllydae CBHHUMBAHHS METAJUINYECKOH TpyOer 1 mums
He(TSIHON CKBaXXWHBI C APYroll MeTamanmuecko TpyOoi 1 ams HedTsiHON ckBaxkuHbl. Kak
nokazano Ha @UI'. 4, nunnens 40 comepKUT KOHTAKTHYIO NMOBEpXHOCTb 400 Hummens Ha

BHeEIIHel nepugepuiiHoi MOBEepXHOCTU NMepBoi koHLeBol yactu 10A ocHoBHOro kopmyca 10
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TpyObl. KoHTakTHas moBepxHOCTh 400 HUMMENs BCTymaeT B KOHTAkT ¢ Mydroi 50 npyroi
MeTajuimdeckoil TpyOsl | g HepTIHON CKBa)XWHBI IPU CBUHYMBAHUH C JPYrou
MeTaJTINYeCKOi TpyOo# 1 st HeTAHON CKBaYKHHBL

[0035] KonraktHass moepxHOCTh 400 HHUMIENs COXEPKUT MO MeHbIIed mepe 4yacTb 41 ¢
Hapy»KHOH pe3p0oii, cHOpMHUPOBAHHYIO HAa HAPYKHOH mepudepuiiHON MOBEPXHOCTH NMEPBOH
koHueBoir udactu 10A. KonraktHas mnoBepxHOCTh 400 HUMMENsT MOXET IOMOJHUTEIbHO
COZlepKaTh YINIOTHUTENbHYIO OBEPXHOCTD 42 HUMMENS U YIOPHYIO MOBEPXHOCTh 43 HUMMES.
Ha ®UI'. 4 Ha BHemHeW mnepudepuilHON MNOBEPXHOCTH NEepPBOH KOHHEBOH wyactu 10A
VIUIOTHUTENIbHAs MOBEPXHOCTh 42 HUMMENs PAacHoiOKeHA Aanbllle Ha NepeaHed TOPLEeBOU
CTOpOHe TepBOil KOHUEBOW udactu 10A, dem wacth 41 ¢ HapykHOW pe3pOoi. [pyrumu
CJIOBaMHM, YIUIOTHUTENIbHAsI MOBEPXHOCTb 42 HUMMENs pacHookKeHa MeEXAy 4acTero 41 ¢
HApYKHOH Pe3b0Ooil M yMOPHOW MOBEPXHOCTHIO 43 HHMMENs. YTUIOTHUTENbHAsI MOBEPXHOCTD
42 Humnmens WMeeT KOHYCHYI ¢Gopmy. B "acTHOCTH, Hapy>KHBIA TUAMETP YIUIOTHUTEIBHOM
MOBEPXHOCTH 42 HUMMENs MOCTENEHHO YMeHbInaercs oT 4actu 41 ¢ HapyXHOH pe3pOoil K
YIIOPHOH MOBEPXHOCTH 43 HUMIENs B MPOJOJBPHOM HANpaBieHUH (HANpaBIeHHUE OCH TPYObI)
nepBoit KoHIEBOH yactu 10A.

[0036] Ilpu cBuHYMBAaHMU C Apyroil Merajumdeckod TpyOoil 1 ans HeTAHOM CKBaKUHBI
YIUIOTHUTENIbHAs TOBEPXHOCTb 42 HUMNENs BCTYNAaeT B KOHTAaKT C YIUIOTHUTEIbHOU
NOBEPXHOCTBIO 52 (OyneT packpbiTa Hibke) My(Thl SO mpyroit Meranandeckoil TpyOsr 1 mis
He(TSHOM CKBa)KHHBI. TOUHEee roBopsi, BO BpeMsi CBHHYMBAHMS, KOraa HUmmenb 40 BCTaBISIOT
B MydTy 50 mpyroii mMetayumdeckor TpyObl 1 st HEQTSHOW CKBAKHMHBI, YIJIOTHUTEIbHAS
MIOBEPXHOCTh 42 HMITIEJNSI BCTYMAET B KOHTAKT C YIUIOTHUTENIbHOM MOBEPXHOCTHIO 52 My(ThL
CnenoBarenbHo, korga Humnmnenb 40 MpoOAODKAIOT BBUHYHMBATH B MydTy S50 apyroii
MeTaJUTn4eckoil TpyObl 1 1 He(TAHOW CKBaXKUHBI, YIUIOTHUTENIbHAS IOBEPXHOCTb 42
HUTITIENST BCTYMAET B IJIOTHBIN KOHTAKT ¢ YIJIOTHUTEIbHOU MOBEPXHOCTHIO 52 My ThI. 3a cuer
5TOr0 BO BpeMsl CBUHYMBAHMS YIUIOTHUTENbHAs IOBEPXHOCTb 42 HUMNNENs BCTyNaeT B
IUIOTHBIH KOHTAKT C YIUIOTHHUTEJIBHOW MOBEPXHOCTBIO 52 My(ThI, TeM cambiM (GOpMHPYS
YIUIOTHEHHE, OCHOBAHHOE HAa HENMOCPEACTBEHHOM KOHTAaKTE€ METajuloB. TakuM oOpazom
MOJKHO TOBBICHTH TA30HETIPOHUIIAEMOCTh B KaKAOH MeTayuindeckoi Tpyoe 1 anst HedTsHOM
CKB)KUHBI, CBUHYHBAEMOMU C IPYTOi TPyOOH.

[0037] Ha ®UI'. 4 ynopHast MOBEPXHOCTb 43 HUMIMENS PACIOJIOKEHA HA MEPEIHEN TOPLIEBOM
MOBEPXHOCTU mNepBOM KoHueBoM wactu 10A. J[pyrumu cnoBamu, B Hunmenae 40,

n3o0pakeHHOM Ha @UI. 4, yacTb 41 ¢ Hapy»KHOH pe3bOOH, YIJIOTHUTENbHAS TOBEPXHOCTH 42
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HUIIENS U YIIOPHAsi IOBEPXHOCTh 43 HUMIENs MMOCIEN0BATEIbHO PACIIONOKEHDl B YKa3aHHOM
NOpsiZIKE OT LIEHTPa OCHOBHOrO kopmyca 10 TpyObl MmO HampaBieHUIO K MEPEeAHEMY KOHILY
nepBoii koHIeBoi yactu 10A. IIpu CBUHUMBAHMM C IPYroil MeTaJuIM4ecKo TpyOoit 1 s
He()TSHON CKBa)XKMHBI YIIOPHAsI MOBEPXHOCTh 43 HUMIENS PaCHOJIOKeHa HAIPOTHUB YIIOPHON
nosepxHocTu 53 (Oymer packpeita Huxke) MyQThl S0 npyroit Metaundeckoi TpyOsl 1 st
He(TSIHOM CKBaKUHBI M KOHTAKTUpyeT ¢ Hel. TodHee roBops, BO BpeMsi CBUHYHBAHHUSI
yIOpHAsi MOBEPXHOCTh 43 HUIIENS BCTYMAET B KOHTAKT C YIOPHOH MOBEPXHOCTBHIO 53 My(ThI
B pesynbraTe BBeneHus mummnens 40 B mydty 50 apyroit Merayumdeckod TpyOer 1 s
He(TSIHOM CKBa)XUHBL. JTO TO3BOJSET MOJYYHTb BBICOKHH KPYTSAIIMA MOMEHT BO BpeMs
cBuHUMBaHUA. Kpome TOro, Moker ObITh CTa0MIM3MPOBaHA MO3UIMOHHAS B3aMMOCBS3b
mesxay HunmneaeM 40 u MmydToit S50 B CBHHUEHHOM COCTOSTHHHL.
[0038] Cnenyer yuuThIBaTh, YTO KOHTakTHas nosepxHocTh 400 Hunmens 40 comep:kuT 1o
MeHbLIeH Mepe JacTb 41 ¢ Hapy»KHOH pe3pOoil. [[pyrumu cioBaMH, KOHTaKTHAsI TIOBEPXHOCTD
400 HUMIIEST MOKET COAep:KaTh 4acTh 41 ¢ HapY>KHOH pe3pOOit U He 00sI3aTENTbHO COAEPIKUT
YVIUIOTHUTEJIBHYK) IIOBEPXHOCTb 42 HUNNENsI W YHOPHYK TOBEPXHOCTb 43 HUNmess.
KonraktHas noBepxHOCTh 400 HHIIIEST MOXKET Comepkarh 4acTh 41 ¢ HapykHOU pe3pOoit u
YIOPHYIO TIOBEPXHOCTh 43 HUNMNeNnss M He O0s3aTeNbHO COAEPIKUT YIUIOTHUTENBHYIO
noBepxHOCTh 42 nunmnens. KonraktHas nosepxHocTh 400 HUMNIENS MOXKET COAEPIKATh 4acThb
41 ¢ HapyXHOW pe3b0Oil M YIUIOTHUTENBHYIO MOBEPXHOCTh 42 HUIMIENS U He O0sI3aTeIbHO
COZIEPIKUT YIIOPHYIO MOBEPXHOCTD 43 HUIIIENS.
[0039] Konctpykumst My (b

HA ©UI'. 5 uzobpaskeHo cedeHue vacTu BOIM3H MyThl SO MeTamanueckoi TpyOsr 1
st He(pTSHOM CKBakMHBI, TMOKazanHOoW Ha OWI. 3, Ha koTopoil wm300paskeH paspes
NapajyieIbHO HAMpPABICHUIO OCH METaUTMUecKOr TpyOsl | s He(TSHOW CKBaXKHHBL
IMyukrtupHass gauHuss Ha @OUI. 5 obosHavaer koHcTpykumto Hunmnens 40 apyroi
MeTaJuT4ecKoil TpyOrl 1 it HeTAHONW CKBa)KMHBI B Clydae€ CBHHYMBAHHS METAJUTHUECKON
TpyObl | nmnst HepTSHOW CKBa)XXWMHBI C JOPYroll Metajutnueckor Tpybod 1 s HedTsIHON
ckBaknHbl. Kak mokazano Ha ®UI. 5, mydra 50 comepkKUT KOHTaKTHYIO MOBEpXHOCTH 500
My(QTbl Ha BHYTpeHHEH nepudepuitHOH NOBEPXHOCTH BTOPOH KOHLEBOH wyactu 10B
ocHOBHOrO Kopryca 10 tpyOsl. Ilpn cBHHUMBAHMU C OPYTrOM MeTaTMUECKON TpyOon 1 mis
He(TSIHOM CKBaKMHBI KOHTaKTHas MOBepXHOCTb 500 My(dThl BCTymaer B KOHTAakT C
KOHTAKTHOH MOBepxXHOCTHIO 400 Humnmens 40 apyroit Metayundeckoit TpyOs! 1 nist HedTsHOM

CKBa)XMHBI, Koraa Hunnens 40 BBopaunBaroT B Mydry 50.
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[0040] KonraktHast moepxHOCTh 500 My(Thl cOmepXuT No MeHblIell mepe 4actb 51 ¢
BHYTPEHHEH pe3bOoi, CPOPMHPOBAHHYIO Ha BHYTpEHHEH mnepudepuiiHON NOBEPXHOCTU
BTOpOi1 KoHLeBoW yactu 10B. IIpu cBuHUMBaHUM 4acTh 51 ¢ BHyTpeHHEH pe3bOOol BXOIUT B
3aLeruieHne ¢ 4acThio 41 ¢ Hapy»kHOH pe3pOoit Hunnens 40 apyroit merammyeckoil TpyOs! 1
1151 He(PTSIHOM CKBasKUHBL.

[0041] KonrakTHass mnoBepxHOCTH 500 My(TBI MOXKET AOMOJHUTEIBHO COAEPIKATH
YIUIOTHUTENIbHYIO MOBEPXHOCTb 52 My()ThI U YIOPHYIO MOBEPXHOCTh 53 mydTel. Ha OUI. 5
Ha BHYTpEeHHEH mnepudepuitHoil MOBEepXHOCTH BTOPOH KOHLEBOH yacTu 10B yrioTHuTEeNnbHAS
MOBEPXHOCTh 52 My(ThI pacHoJIOKeHa Aajbllieé Ha CTOPOHE OCHOBHOTO Kopryca 10 TpyOsl,
yeM 4acTh 51 ¢ BHyTpeHHEH pe3pOoil. JpyruMu cioBamH, YIUIOTHUTEIbHAS MOBEPXHOCTH 52
My(TBI PacroNoKeHa MEXy 4acTbio 51 ¢ BHyTpeHHeH pe3p0oii 1 yIIOPHOH MOBEPXHOCTHIO 53
My TBL. YIJIOTHUTENIbHAS TOBEPXHOCTh 52 My(Thl MMeeT KOHycHyr ¢opmy. B wactHOCTH,
BHYTPEHHHUH OHAMETP YIUIOTHUTENbHOW MOBEPXHOCTH 52 My(THI MOCTENEHHO YMEHBINAETCS
or vactu 51 ¢ BHyTpeHHeH pe3b0ol K YMOpHOH MOBEPXHOCTH 53 My(ThI B NPOIAOIBHOM
HaInpaBJIeHNH (HATPaBJIEHUH OCH TPyObl) BTOPOH KOHIEBOH yactu 10B.

[0042] Ilpu cBUHYMBAHWUU C APYroil Merajumdeckod TpyOoil 1 ansg HeTAHOW CKBaKUHBI
YIUIOTHUTENbHAsT TOBEPXHOCTh 52 My(Tbl BCTymaeT B KOHTAaKT C VYIUIOTHUTEJIbHOMN
NOBEPXHOCTRIO 42 Humnmens 40 npyroi merananueckoi TpyOb! 1 myisd HEPTIHONW CKBaXKHHBL
Tounee roBopsi, BO BpeMsi CBUHUMBAHUS, KOraa Hunmesnb 40 Apyroil Metayuindeckoi TpyOs! 1
111 He(TSIHOM CKBRXKMHBI BBHHYMBAIOT B My(Ty 50, yIIIOTHUTENIbHAS OBEPXHOCTD 52 My(THI
BCTYIA€T B KOHTAKT C YIUIOTHUTEJIbHOW MOBEPXHOCTBHIO 42 Hummens, a koraa Hunmnenb 40
NPOJOJIKAIOT BBHHYMBATD, YIUIOTHUTEIbHAS MOBEPXHOCTb 52 My(ThI BCTymaeT B IUIOTHBIH
KOHTaKT C YIUIOTHUTEJIbHOW TMOBEPXHOCTbIO 42 Hummeas. 3a CcyeT 3TOro BO Bpems
CBUHYMBAHUS YIUIOTHUTENbHASI TOBEPXHOCTh 52 My(Thl BCTyHaeT B IJIOTHBIH KOHTAaKT C
YIUIOTHUTENIbHOW TOBEPXHOCTBIO 42 HUMNMeNs, TeM caMbIM (OpMHPYsl YIUIOTHEHHE,
OCHOBAHHO€ Ha HETOCPEACTBEHHOM KOHTAaKTe MeTajuioB. TakuMm oOpa3oM MOXKHO MOBBICHTH
ra30HENPOHULIAEMOCTh B KAXKAOH MeTajanueckoil Tpydbe 1 nnst HeTAHOW CKBaKUHBIL,
CBUHYMBAEMOI1 ¢ Apyroi TpyOoil.

[0043] YmopHas moBepXHOCTb 53 My(ThI pacroyio’KeHa Hajbllleé Ha CTOPOHE OCHOBHOTO
kopriyca 10 TpyOBbl, 4eM YIUIOTHUTENbHAsI MOBEPXHOCTb 52 MydTel [pyrumu cioBamu, B
my¢Te 50 ynopHas moBepXHOCTb 53 My(ThbI, YIUIOTHHTENbHAs MOBEPXHOCTh 52 My(THI H
gacte 51 ¢ BHyTpeHHEH pe3b0Ool pPacHOJIOKEHbI IOCIEAOBATENIbHO B TOPSIKE OT LEHTpa

ocHOBHOro kopmyca 10 TpyObl k mepemHeMy Topuy BTOpoil koHueBoi uactu 10B. Ilpu
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CBUHUYMBAHUM C JPYroil MeTalnuecKkod TpyOod 1 namsd HepTSHON CKBa)XKMHBI YIOpHAas
NOBEPXHOCTh 53 My(ThI pacrnoiokeHa HaNpPOTUB YHNOPHOH moBepxHOCTH 43 Hunmens 40
APYyroil Merajuin4eckoi TpyOrl 1 amst He(TSHON CKBa’KMHBI M KOHTAaKTUpPyeT ¢ Hed. TouHee
rOBOpPsi, BO BpeMsl CBHHYMBAHHs YIOPHAs MOBEPXHOCTb 53 My(ThI BCTymaeT B KOHTAKT C
YIOpHOM MOBEPXHOCTBIO 43 Hummenss B pesyiapTaTe BBeAeHUs Hunnens 40 apyroi
MeTaJUTH4ecKoil TpyObl 1 anst HeTIHON CKBaKUHBI B My(dTy 50. DTO MO3BOJISIET MOJYYUTh
BBICOKMI KpPYTALIMH MOMEHT BO Bpemsl CBUHYMBaHHA. Kpome TOro, Moxer ObITh
CTa0WIN3UPOBaHA TMO3MLIMOHHAS B3aMMOCBI3b Mexnay Hunmenem 40 u mydroii 50 B
CBUHYEHHOM COCTOSIHUH.

[0044] KonrakTHast moBepxHOCTH 500 My(ThI COmEpKUT MO MeHblIeil mepe 4actb 51 ¢
BHyTpeHHell pe3pOoil. Ilpu cBuH4YMBaHMM YacTh S5S1 ¢ BHyTpeHHeH pe3pOOl KOHTAKTHOM
nosepxHocTH 500 MydTel 50 BCTymaer B KOHTakT ¢ 4HacThio 41 ¢ HapyxkHOH pe3pOoil
KOHTakTHOH moBepxHOocTH 400 Hunmenst 40 Takum obpa3om, 4ToObl 4acTh S1 ¢ BHYTpEHHEH
pe3bOoli cooTBeTCTBOBaAA YacTh 41 ¢ Hapy:KHOU pe3b0oii. Y IOTHUTEIbHAS TTOBEPXHOCTD 52
My(TbI BCTYNaeT B KOHTAKT C YIUIOTHUTENIbHOW MOBEPXHOCTBIO 42 HUIIENS TaKUM 00pazoMm,
9yTOOBl YIUIOTHUTENbHAS MOBEPXHOCTh 52 My(Tbl COOTBETCTBOBAJNA YIJIOTHUTEIbHON
NOBEPXHOCTH 42 Humnmens. YnopHasi HOBEPXHOCTb 53 My(ThI BCTYNaeT B KOHTAKT C YIIOPHOM
MOBEPXHOCTBIO 43 HUMNNENs TakuM o00pa3oM, 4TOOBI YIIOpHas MOBEPXHOCTb 53 My(ThI
COOTBETCTBOBAJIA YIIOPHOIN MOBEPXHOCTH 43 HUMIES.

[0045] Ecnu koHTakTHasi MOBepXHOCTh 400 HUMIIENS COAEPKUT 4acTh 41 ¢ HApYKHOM pe3bOoit
U HE COIEPKUT YIUIOTHUTEJBHYIO MOBEPXHOCTh 42 HUMNIENS U YNOPHYIO IOBEPXHOCTH 43
HUIIENSI, KOHTaKTHAs MOoBepXHOCTh S00 My(ThI comepxut yactb 51 ¢ BHyTpeHHEH pe3pOoil u
HE COICPIKUT YIUIOTHUTEIBHYIO TIOBEPXHOCTh 52 My(ThI M YIOPHYIO IOBEPXHOCTb 53 My(ThI.
Ecnu xontakTHas moBepxHOCTh 400 HuUnmesnst comepKUT 4actb 41 ¢ Hapy»KHOU pe3bOoi U
YIOPHYIO MOBEPXHOCTb 43 HUININENs U HE COAEPKUT YIUIOTHUTENBbHYIO MOBEPXHOCTH 42
HUMIENS,, KOHTaKTHAs MoBepxHOCTh S00 My ThI comepxut yacTh 51 ¢ BHyTpeHHEH pe3pOoii u
YIIOPHYIO OBEPXHOCTh 53 My()ThI M HE CONEPKUT YIUIOTHUTENBHYIO MOBEPXHOCTh 52 My(THL
Ecnu xonTakTHas moBepxHOCTh 400 HuUMmeNst comepKUT 4actb 41 ¢ HapyXKHOU pe3bOoi U
YIUIOTHUTEJIBHYK) MOBEPXHOCTb 42 HUMNINENS U HE COACPKUT YINOPHYIO MOBEPXHOCTH 43
HUMIENS,, KOHTaKTHAs MoBepxHOCTh S00 My(ThI comepxut yacth 51 ¢ BHyTpeHHEN pe3pboil u
YIUIOTHUTENBbHYIO TOBEPXHOCTh 52 My(THI I HE COAEPIKUT YIOPHYIO IOBEPXHOCTD 53 My(THI.
[0046] KonTakTHas noeepxHOCTh 400 HUMMENsT MOXKET COAEP:KaThb HECKOJbKO udacTen 41 ¢

HApY>KHOU pPe3bOOH, HECKOJBKO YIJIOTHUTENIbHBIX MOBEPXHOCTEH 42 HUMNMIENs U HECKOJBbKO
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YIOpHBIX MOBepxHOCTeW 43 nHunnens. Hanpumep, ynopHas noBepxHOCTb 43 HUMIEIS,
YIUIOTHUTENIbHAsI TOBEPXHOCTD 42 HUIIMeENs, 4acTh 41 ¢ Hapy>KHON pe3pOOoil, YIUIOTHUTENbHAS
MOBEPXHOCTD 42 HUMNIEJN, YIIOPHAsi MOBEPXHOCTDb 43 HUMNIES, YIJIOTHUTENIbHAS! IOBEPXHOCTh
42 munmenst u 4dactb 41 ¢ Hapy)XHOH pe3pOOil MOryT OBITh PACHOJOXKEHBI B YKa3aHHOM
NopsiIke Ha KOHTakTHOM mnoBepxHocTu 400 Hunmens 40 OT mepegHEro KOHIA IEPBOM
KOHUeBOH 4yactu 10A k neHTpy ocHOBHOro kopmyca 10 TpyOsl. B aTom cnyuae wacte 51 ¢
BHYTPEHHEH pe3bOOH, YIUIOTHUTENbHAS MOBEPXHOCTb 52 My(ThI, yIOpHAs MOBEPXHOCTH 53
My(QTBI, YIUIOTHHTENbHAS TOBEPXHOCTh 52 My(dThl, 4acTe 51 ¢ BHyTpeHHEH pe3pOoH,
YIUIOTHUTENIbHAST TMOBEPXHOCTb 52 My(Thl M YIOpHAs TMOBEPXHOCTh 53 My(Thl OyayT
pacIoNo’keHbl B YKAa3aHHOM TIOpPSKE Ha KOHTAKTHOW mnosepxHoctH 500 mydTer 50 ot
NepeTHEro KOHLA BTOPOi KoHLeBor yacTu 10B k neHTpy ocHOBHOTO Kopryca 10 TpyOsI.
[0047] Ha ®UI'. 4 u ®UI'. 5 u300pakeHO TaK HA3bIBAEMOE «HAWIy4INee COSNUHEHUE», B
kotopoM Hunmenb 40 comepkur 4Yacte 41 ¢ HapyKHOW pe3bOOH, YIUIOTHUTENBHYIO
MOBEPXHOCTD 42 HUIIIENS U YIIOPHYIO MOBEPXHOCTH 43 Hummens, a MmydTa S0 COnepKuT 4acTb
51 ¢ BHyTpeHHeH pe3bOOH, YIUIOTHHTENBHYIO TOBEPXHOCTb 52 MyQThl U YIOPHYIO
noBepxHOCTh 53 MydThl. TeM He MeHee COrJIacCHO PAaCKPBITOMY Bblle HUMNNETb 40 MOXET
comepkaTh 4acTh 41 ¢ HapykHOH pe3pOOl M He 00sI3aTENIbHO COAEPIKUT YIUIOTHUTENbHYIO
MOBEPXHOCTh 42 HUNMENS U YIOPHYIO MOBEpXHOCTh 43 Hummens. B atom cinydae mydra 50
COZEPIKUT 4acTh 51 ¢ BHYTPEeHHEH pe3bOOi 1 He CONEPKUT YIUIOTHUTEIBHYIO MOBEPXHOCTh 52
MypTBl M YHOpPHYHO TmoOBepxHOCTb 53 mydpTe. HA ®UI. 6 mnpeacrasneH Bup,
WITFOCTPUPYIOIIUN OOUH MPUMEP METaIMUecKoi TpyObl 1 st He(TSHOW CKBaXKHMHBI, B
KoTopoii Hummenb 40 comepkuT YacTb 41 ¢ HapyXKHOW pe3pOOH W HE CONEPIKUT
YIUIOTHUTENIbHYIO TOBEPXHOCTh HUMIENSI U YIOPHYIO MOBEPXHOCTh HUMMeNs, a mydta S50
COAepKUT 4acTh 51 ¢ BHYTpeHHelH pe3bOOil M HEe COACPIKUT YILUIOTHUTEIBHYIO MOBEPXHOCTD
My(THI B YIIOPHYEO MOBEPXHOCTh My(pThL. MeTasmndeckas: Tpyoa 1 ajist HeTSIHON CKBasKUHBI
COTJIACHO HACTOSIIEMY MPHUMEPY OCYLIECTBICHHS M300PETEHUST MOXKET UMETh KOHCTPYKIIHIO,
n3o0pakeHHyro Ha QUL 6.
[0048] BapuaHT, B KOTOPOM MeTajIMuecKast TpyOa ansd He(TSIHOW CKBaXMHBI OTHOCHTCS K
MUHTErpalbHOMY THUITY

Mertammdeckas TpyOa 1 mis HedTsiHON ckBaskuHBI, n300paxenHas Ha @UI. 2, ®UI. 3
u OUI'. 6, npencrasisier codoit Metayumyeckyro TpyOy 1 st HeTsIHON CKBaXKUHBI ¢ pe3bOoi
U COCIUHUTENIBHOW My(TOH, B KOTOPOH OCHOBHOM kopmyc 10 TpyOBl comepkuT TpyOdaThIii

kopriyc Hunmnens 11 u coemqunurensHyo mypry 12. Tem He meHee Mmerannuueckas TpyoOa 1
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17 He(PTAHON CKBAKHHBI COTJIACHO JAHHOMY H300PETEHHI0 MOXKET ObITh HMHTErpPabHOTO
TUIA BMECTO THUIIA C Pe3b00H U COSTUHUTENILHON My(TO.

[0049] HA ®UI'. 7 nmokasaHa CTPYKTypHasl CX€Ma, WIIHOCTPUPYIOILAsS WHTErpajbHbII THUI
MeTaJTIMYecCKOi TpyOsl 1 11 HEe(TIHON CKBaKHMHBI COTJIACHO JaHHOMY u3o0pereHuro. Kak
nokasaHo Ha @UI". 7, metannuyeckas TpyOa 1 1ist He(TSHON CKBaXKMHBI MHTETPAJIBHOTO THIIA
comepxut ocHOBHOU kopmyc 10 TpyObl. OcHoBHOM koprmyc 10 TpyObl COmep:KHT MEpBYIO
KOHLeBYI0O dYacTh 10A u BTOpyro KOHUEByr uacTh 10B. TlepBas konueBas wacth 10A
pacrmoyio)keHa Ha CTOpPOHE, MPOTUBOMOJIONKHOW BTOpoi KoHIEBOH dyactu 10B. CormacHo
PACKpBITOMY BBILIE, B METALTHUECKOW TpyOe 1 mys HedTsSIHON CKBaXKMHBI THUMA C pe3b0Ood H
COEMHUTENIbHOW My(TOii ocHOBHOH kopmyc 10 TpyObl comepskut TpyOuarhiii kopmyc 11
HUMIEIS U COeAUHUTENbHYI0 MydTy 12. Jpyrumu cioBaMu, B MeTautmdeckoi TpyOe 1 s
He(TSIHOM CKBa)XWMHBI THUNA C pe3pOOil M coepmHUTENbHOW My(dTOil OCHOBHOI Kopmyc 10
TpyObl 00pa3oBaH CBUHYHMBAHUEM JBYX OTHCIbHBIX JJIEMEHTOB (TpyOuaToro kopmyca
Hunmenst 11 u coenunurensHoit mMydrer 12). HaoOopor, B Metamnmmueckod Tpyde 1 s
He(TSHOW CKBaXUHBI HMHTETPAJIBHOrO THIIA OCHOBHOW kopmyc 10 TpyObl cdopmupoBan
HEePa3bEMHBIM CITIOCOOOM.

[0050] Hunmens 40 chopmupoBaH Ha mepBoi koHLeBoi dactu 10A ocHoBHOro kopmyca 10
TpyObl. Ilpy cBuHuUMBaHuMM Humnmenab 40 BCTABISAIOT W BBUHUMBAIOT B MydTy S50 npyroii
MeTaTIM4ecKoil TpyOb! | i He(TIHON CKBaXKHMHBI MHTETPAJIBHOTO THUIA M TAaKUM 00pa3oM
CBHHYMBAIOT ¢ MydToii 50 nmpyroil meraymmmueckod TpyObl 1 1y HeTSHONW CKBaXKHHBI
uHTerpanbHoro tuna. Mydra 50 chopmupoBana Ha BTOpOii KOHLEBOM YacTi 10B 0CHOBHOTO
kopryca 10 TpyObl. Ilpu cBuHuUMBaHUU Hummenb 40 mpyrod Mertajiudeckou TpyOwl 1 mns
He(TSIHOM CKB)XUHBI MHTErPAJIbHOTO THUIA BCTABJIIOT M BBUHYUBAIOT B My(pTy 50, 4TOOBI
TakuM 00pa3oM CBUHTHTH MydTy 50 ¢ Hunmenem 40 apyroil Metayummdeckod TpyOsl 1 mus
He(TSIHOHM CKBaYKUHBI HHTETPAJILHOTO THIIA.

[0051] Koncrpykuust nHummens 40 meraummdeckod TpyObl 1 s HEQTAHON CKBaKUHBI
MHTETPAJIbHOTO THUIMA aHAJOTMYHA KOHCTPYKUMH Humnmens 40 mertamummdeckoil TpyObl 1 s
He(TSIHON CKBa)XKMHBI THUMA C pe3b0OH M COETUHHUTENIbHON My(TOH, mokasanHoi Ha PUI. 4.
AHajorndHo, KOHCTpykust My(tel S0 Merayumdeckoir TpyObl 1 mis HeQTSHOW CKBasKUHBI
MHTETPAIbHOTO THIA Takas kK€, KaK KOHCTPykuus My(pTbl 50 merayummdeckoil TpyObr 1 mis
He(TSIHOM CKBa)XKMHBI THUIA C pe3b0OH M COETUHHUTEIbHON My(QTOH, mokasanHoi Ha PUI. 5.
Cnenyer ormeruth, yro Ha @UI'. 7, ynopHas NOBEPXHOCTb HUIMNENS, YIUIOTHUTENbHAs

NOBEPXHOCTh HUIIENA U 4YacTb 41 ¢ HapykHOH pe3bOoii B Hummene 40 pacmoJOXKeHbI B
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YKa3aHHOM MOpsiIKE OT MEepeNHero KOHLa nepsoil koHLeBol dactu 10A B CTOpOHy LiEHTpa
ocHoBHOro kopmyca 10 tpyOsl. Takum oOpasom, dacte 51 c BHyTpeHHeH pe3pOOii,
YIUIOTHUTENbHAsT TIOBEPXHOCTb My(QThl U YyIOpHas IOBEpXHOCTb My(pTel B Mypre 50
pacnoyioXKeHbl B YKa3aHHOM MOPsiAKE OT MEPEIHEr0 KOHL@A BTOpOW KoHLeBoW yactu 10B B
CTOPOHY LEHTpa OCHOBHOro kopmyca 10 tpyOsl. Tem He MmeHnee, anajmornuno OUI. 4,
JOCTaTOYHO, YTOOBI KOHTaKTHAsi MOBepXHOCTb 400 Hummnens 40 MeTaunueckoi TpyOsr 1 mis
He(TSAHOM CKBa)KWMHBI WHTETPAJbHOrO THIA COAeprKaja MO MeHbIneil mepe 4actb 41 ¢
HapykHOU pe3bboit. Kpome Ttoro, anajmormyno ®UI. 5, mocratouHo, 4TOOBI KOHTAKTHAs
noepxHocTh 500 mydrer 50 wmerammuueckoir TpyOer | s HEQTAHOW CKBaKMHBI
WHTETPAJIbHOTO THIA COMEPIKaja 1o MeHbIel Mepe 4acTh 51 ¢ BHyTpeHHel pe3b0oil.
[0052] Tounee, merammmyeckass TpyOa 1 mnsg HeTSHOW CKBaXKHUHBI COTJIACHO JaHHOMY
N300pPETEHNI0 MOXKET OTHOCHUTBCS K THIY C pe3bOON M COEAMHUTENbHOW My(TOH MM K
WHTErPAJbHOMY THITY.
[0053] Xumudeckuii COCTaB OCHOBHOTO KOpITyca TPYyObI

XUMUYECKHI COCTaB OCHOBHOrO kopryca 10 metammudeckoit TpyOsr 1 st HedTsiHON
CKBA)XMHBI COTJIACHO JAHHOMY HM300pETEHHI0, 10 CYIIeCTBY, He orpaHnyeH. OCHOBHOM KOPIyC
10 TpyOBI MOXET UMETh XMMUYECKUIN COCTaB, COOTBETCTBYIOIIHMHA YIJIEPOIUCTON CTaJH, U
XUMHUYECKUI COCTAaB, COOTBETCTBYIOLIMN HEPKABEIOIIECH CTau.
[0054] MeTannu3upoBaHHbBIH C10H U3 crutasa Zn-Ni

B wmeramnmmueckoit TpyOe 1 ams HEeTAHONH CKBAKHUHBI COIJIACHO HACTOSIIEMY
U300pETEHNI0 METAJTM3UPOBAHHBIA CJIOW M3 crutaBa Zn-Ni (OPMHUPYIOT Ha KOHTAKTHOM
noBepxHocTH 400 HUMIENsT W/WIM KOHTAaKTHON moBepxHocTH S00 My Tel. Jpyrumu cioBamu,
METaJUTM3UPOBAHHBIN CJIOM W3 cruiaBa Zn-Ni MoxeT ObIThb C(pOpMHUPOBAH Ha KOHTAKTHOM
nosepxHocTH 400 HUMIENs W He 00s3aTeNbHO IOJKEeH ObIThb COPMHPOBAH HA KOHTAKTHOM
nosepxHocTH 500 My} ThL. B anpTepHaTHBHOM BapHaHTE METALUTM3UPOBAHHBIN CIIOH U3 CIIJIaBa
Zn-Ni moxer ObITh CHOPMHPOBAH Ha KOHTAKTHOH moBepxHOCTH 500 MydTel U He
00s13aTeNbHO TOJKEH OBITh C(OPMHUPOBAH HAa KOHTAKTHOH noBepxHocTH 400 Hunmens. Kpome
TOT0, METAJUTM3UPOBAHHBIN CJIOH U3 crutaBa Zn-Ni MOXeT ObITh CPOPMHUPOBAH HA KOHTAKTHON
nosepxHocTH 400 HUMIIENS U KOHTAKTHON MOBEPXHOCTH 500 My ThI.
[0055] Huxe packpbiTa CTPyKTypa Ha KOHTakTHOW mnoBepxHocTu 400 HuMIeEns B ciyyae,
KOrZla METAJUTM3MPOBAHHBIA Ciolf w3 crmaBa Zn-Ni  chOpMUpOBaH Ha KOHTAKTHOM

nosepxHocTH 400 HUMNIENS, U CTPYKTYpa Ha KOHTAKTHOH nosepxHOCTH 500 My(THI B Ciiyuae,
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KOTZla MeTAJUIM3MPOBAHHBIM ciolf w3 cmuaBa Zn-Ni  cpopMUpOBaH Ha KOHTAKTHOM
nosepxHocty 500 MyThI
[0056] CTpykTypa Ha KOHTAKTHOW MOBEPXHOCTU HUIMIIENSA B Cllydae, KOrja Ha KOHTaKTHON
NOBEPXHOCTH HUMIENS CPOPMUPOBAH METAIIIM3UPOBAHHBIN CJIOH U3 crutaBa Zn-Ni

Ha ®UI'. 8 u3obpaxkeHo cedyeHue obOmacTu BOJSU3M KOHTAKTHOH mnoBepxHOCTH 400
HUIIENS B CIy4ae, B KOTOPOM MeTaJUTH3UPOBaHHbIN ¢i10i 100 u3 cruaBa Zn-Ni chopMupoBaH
Ha KOHTakTHOU moBepxHocTH 400 Humnmest. Kak nokaszano va @UI. 8, metamnuueckas Tpyda
1 nnst HeTSHON CKBaXXMHBI JOMOJHHUTENBHO COACPIKUT METAJUTM3MPOBAaHHBIA cior 100 u3
crutaBa Zn-Ni, copMHUpOBaHHBIN HA KOHTAKTHOH moBepxHOCcTH 400 Hunmerst 40.
[0057] MetannusupoBanHbiii ¢jior 100 u3 crnaBa Zn-Ni MoskeT ObITh cHOPMHUPOBAH HA OTHOMN
4aCTH KOHTAaKTHOW mnosepxHOcTH 400 HUMNNeEns WM Ha BCEH KOHTAKTHOW mosepxHocTH 400
Hunnens. JlaBieHne MexAy OBEPXHOCTAMH  YBEIWYMBAETCA, B  YaCTHOCTH, Ha
3aKJIFOUUTENIBHON CTaAuM CBUHYMBAHUS HA YIUIOTHUTENIBHOW MOBEPXHOCTH 42 HUMNMEN.
ITostomy, ecnu MerayumsupoBaHHbI cioit 100 u3 crutaBa Zn-Ni copMupoBaH Ha 4acTu
KOHTaKTHOU moBepxHOCTH 400 HuMIeNs, MeTaTM3upoBaHHbiil cioi 100 u3 crmmaBa Zn-Ni,
MPEANOYTUTENIbHO, (POPMHUPYIOT MO MEHbIIEH Mepe Ha YIUIOTHUTEIBHOW IMOBEPXHOCTHU 42
Hunmnesst. Kak Oplio oTMedeHo Bblle, MeTalIn3upoBaHHbIi cioit 100 n3 crnaBa Zn-Ni MOKeT
ObITh C(HOPMHUPOBAH Ha BCeW KOHTAKTHOM nmoBepxHOCTH 400 HUMIIEIS.
[0058] CrtpykTypa Ha KOHTAKTHOH MOBEPXHOCTH MYy(ThI B Clyyae, KOTAa Ha KOHTAKTHOH
HOBEPXHOCTH My(ThI CHOPMUPOBAH METAUTU3UPOBAHHBIN CJIOH U3 cruiaBa Zn-Ni

Ha ®UI'. 9 uzobpaxkeHo ceueHue oOsacTu BOJIM3M KOHTAKTHOH moBepxHOCTH 500
My(TBI B Cilydae, KOrAa MetauiudupoBaHHbiil cioit 100 u3 crmaBa Zn-Ni chopmupoBaH Ha
KOHTakTHOW moBepxHOCTH 500 MmydrThl. Kak mokasano wa ®UI. 9, B sTOM ciydae Ha
KOHTaKTHOH moBepXxHOCTH S00 My Th! POPMHUPYIOT METALTU3NPOBaHHbIH cioi 100 u3 criaBa
Zn-Ni. MeramnusupoBansbiii cioit 100 m3 crmaBa Zn-Ni MokeT ObITh CPOpPMHPOBAaH Ha
ONHOW YacTH KOHTAaKTHOW moBepxHOCTH 500 My(dThl maM Ha BCeH KOHTAKTHOW
nosepxHocTH 500 MydThl. [laBneHue Mexay NMOBEPXHOCTSMH YBEIWYHBAETCS, B YaCTHOCTH,
Ha 3aKJIOYUTEIBHOM 3Tale CBUHYMBAHUS HA YIUIOTHUTENBHOW IOBEPXHOCTH 52 My(ThL
ITostomy, ecnu MerayumsupoBaHHbI cioit 100 u3 craBa Zn-Ni cpopMupoBaH Ha 4acTu
KOHTaKTHOW moBepxHOCTH 500 My(Thl, MeTamumsupoBaHHbI cioit 100 u3 crmaBa Zn-Ni,

MPEANOYTUTENIbHO, (GOPMHUPYIOT MO MEHbIIeH Mepe Ha YIUIOTHUTEIBHOW MOBEPXHOCTH 52

MyQTBL
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[0059] CocTaB MeTaUITU3UPOBAHHOTO CJIOS U3 CIijiaBa Zn-Ni

Kak Obuto packpbITO BbILIe, MeTaUTM3UpoBaHHBIA cyoit 100 u3 crutaBa Zn-Ni
(bOpMUPYIOT Ha KOHTAKTHOHN noBepxHOCTH 400 HUMMENA W/IIN KOHTAaKTHOHM mosepxHocTH 500
MydTsl. B naHHOM ciydae merammusupoBanHbli ciioi 100 u3 crmaBa Zn-Ni conepKuT CIuiaB
Zn-Ni. B vactHoctH, criaB Zn-Ni conep:kuT uuHK (Zn) u Hukenb (Ni). B HeKoTOpbIX ciydasix
cruiaB Zn-Ni Tak»Ke COAEPKUT NMpUMecH. B naHHOM ciiydae mox «npumecsiMuy B cruiaBe Zn-Ni
NMOHMMAIOT BEIeCTBA, OTJIMYAOIIUeCs OT IMHKA W HUKEIs U COIep)Kalluecss B
MeTajun3npoBaHHOM ciioe 100 u3 crmaBa Zn-Ni BO BpeMsi U3TOTOBJICHUST U APYTHX MOJOOHBIX
onepanuii 00paboTku MeTaTueckoil TpyOs! 1 mist He(TSIHON CKBaKUHBIL, U COAEPIKAHHE B
KOTOPBIX HAXOMATCS B AUAMA30HE, HE BIUSIOMEM Ha 3(Hh(HEeKThI HACTOSIIETO H300PETeHMUSI.
[0060] B nanHOM cny4ae Metamu3upoBanHblid ciioit (100) u3 crutaBa Zn-Ni comgepkut Zn. Zn
SIBJIIETCSI OCHOBHBIM METAJUIOM 1O cpaBHeHHI0 ¢ Fe. Takum o0pazom, MeTaynin3upOBaHHBINA
cimoit 100 w3 crmaBa Zn-Ni moaBepraercs KOPpPO3WH paHee CTaJbHOTO Marepuaa
(mporekTopHast ~ 3ammMTa). OJTO  TO3BOJIIET  IOBBICUTH  KOPPO3MOHHYKO  CTOHKOCTB
MeTaJT4eCKON TpyObI 1 it HeTAHON CKBAKIHBI.
[0061] Xumudeckuii cocTaB MeTaLTHM3UpoBaHHOTO cyiosi 100 m3 cmmaBa Zn-Ni MOXKHO
U3MEpUThH ciaenyrmuM cnocodoM. Obpaser, conepikamuil MeTauTn3upOBaHHbIN cyioit 100 u3
cruiaBa Zn-Ni (oOpasen, comeprkaliuii KOHTAKTHYIO MMOBEPXHOCTb, HA KOTOPOI chopMUpOBaH
MeTaIM3upoBaHHblid cinoit 100 u3 craBa Zn-Ni), OepyT n3 MeTtayuindeckon TpyOs! 1 s
He(TAHON CKBakuHBL Metamu3upoBanHblii ciod 100 w3 crmaBa Zn-Ni HONIYy4€HHOTO
obpasua pactBopsitor B 10 % CONSIHOM KHCIOTE UIsl TOJYYEHHUs >KHIKOTO pacTBOpa.
IlonyueHHBIN >KUAKUNW pPacTBOP MOABEPrarOT OSJEMEHTHOMY AaHaJIU3y METOAOM aTOMHO-
SMHUCCHOHHOW CHEKTPOMETPUM C MHAYKTUBHO-CBSI3AHHOW IJIA3MOM M ONPENeNsIoT
conepskanue Ni (Macc. %) u comepxkanue Zn (macc. %) B MeTauinsupoBaHHOM ciioe 100 u3
crutaBa Zn-Ni.
[0062] Tommuua MeTammu3upoBanHoro cyiost 100 u3 crasa Zn-Ni

Tonmuua wmeramummsupoBanHoro cyost 100 u3 crmaBa Zn-Ni, 1O CyLIeCTBY, He
orpaHudeHa. TommuHa MetajumsupoBaHHoro ciost 100 m3 crutaBa Zn-Ni  COCTaBIsieT,
Hanpumep, ot 1 o 20 mxm. Ecnu Tonmmuna mMetanmmsupoBanHoro ciost 100 u3 crmaBa Zn-Ni
coctaBysieT 1 MKM u Ooiee, MOJKHO IOTMOJHUTENbHO MOBBICUTh CTOMKOCTh K OOpa30BaHHUIO
3anupoB. [lake ecnm TonuHa MeTaun3upoBaHHOro ciost 100 u3 criaBa Zn-Ni npeBbIIaeT
20 MKM, BBIIEYNOMSHYTBIE 3(¢eKTel MOCTUTHYT mnpenena. HipkHUI mnpenen TONIIMHBI

MeTajum3npoBaHHoro cinost 100 u3 crutaBa Zn-Ni NPeAnOYTUTENBHO COCTABIAET 3 MKM, Ooree
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MPEANOYTUTENBHO — 5 MKM. BepXHuil mpenesn TONLIUHBI METANIM3UPOBAHHOrO ¢j1ost 100 u3
cruiaBa Zn-Ni IPeAnoYTUTENBHO cocTaBiseT 18 MkM, Ooree mpennouTuTeNnbHO — 15 MKM.
[0063] Tomumuny mertammusupoBaHHoro cyiost 100 u3 crutaBa Zn-Ni COTJIaCHO HACTOSIIEMY
M300pETeHUI0O MOXKHO H3MEpSTh CIENYIOLMM CrocoOoM. TONIMHY MeTalIM3HpOBAHHOTO
cnost 100 u3 crutaBa Zn-Ni U3MEpSIFOT B YETHIPEX MPOU3BOJIbHBIX MOJIOKEHUSIX HA KOHTAKTHON
noBepxHocTH 400 HUMNMENs WM KOHTAaKTHON moBepxHOCcTH 500 My(dTh, Ha KOTOPOU
chopMUpPOBaH  MeTaUM3UpOBaHHbIA  cjok 100 w3  cmmaBa Zn-Ni, ¢ [OMOIIBIO
PHASCOPE PMP10, (a304yBCTBUTEIBHOIO BHUXPETOKOBOTO TOJIIUHOMEpPA KOMITAHUU
Helmut Fischer GmbH. UsMmepeHHss  BBINOJNHAKOT  CIIOCOOOM, COOTBETCTBYIOLIUM
cragapty ISO (MexayHaponHasi opraHuzauusi 1o craHpaprmzanuu) 21968 (2005).
[TonoxeHus1 I3MEPEHHS MPEACTABIISIOT COOOH YEThIpe MONIOKEHHsI (YeThIpe MoyIoskeHus Ha 0°,
90°, 180° m 270°) B OKpPYKHOM HANpaBJICHUU MeETAIHYeCKOW TpyOnl 1 s He]TsHOM
ckBakuHbl. CpenHee apupMeTHyecKoe 3HAYCHHE Pe3yJIbTATOB W3MEPEHUS MPHHUMAIOT 32
TOJIIIMHY MeTAJUTN3UPOBaHHOTO cinosi 100 u3 crimaBa Zn-Ni.
[0064] MukpocTpykTypa MeTajuiuzupoBaHHoro ciost 100 u3 crimasa Zn-Ni

MertamnmsupoBanHbiii cinoit 100 u3 crumaBa Zn-Ni copepxut ¥ ¢asy. B cBsazu ¢ 3tum B
crutaB Zn-Ni, MOJly4eHHBIH B MPOLIECCE AIIEKTPOOCANKACHU, BXOAUT N dasa, v dhasza u o pasa.
N ¢asza npexncrasisier coOoit (azy ¢ XuMUIeckoi GopMyJIoi Zn, UMEIOIIYI0 FeKCarOHAIbHYIO
KPHUCTAJUTMYECKYIO CTPYKTYpY. Y dasa mpeacrasiser coboil dasy ¢ xumuueckor (popmyrioit
NisZny;, UMERIYI0 00BEMHO-IIEHTPUPOBAHHYK KyOUYECKYI KPHUCTALUTHUYECKYIO CTPYKTYPY.
o aza mpexncraenser coboit  pazy ¢ xummueckod  Qopmynoii  Ni, HMMEKIIYO
IPAaHELICHTPUPOBAHHYIO KYOMYECKYI0 KPHCTALUTHYECKYIO CTPYKTYpy. MeTajsiu3upOoBaHHbIHI
cinoit 100 u3 craBa Zn-Ni COMIACHO HACTOSIIEMY H300PETEHHIO MOKET MPEACTABISATh COOOH
cmemannyr  (asy, comepxkamyr M dasy, yday wu o dasy. I[IpeanodturensHo,
MeTa3upoBanubii cyioit 100 u3 crmaBa Zn-Ni BBIIOTHSIOT Y MOHOGA3HBIM. B HacTosiimeM
OMHCAaHNU TEPMHH «y MOHO(a3HBII» O3Hauaer, uTo (as3pl, OTIMUYHBIE OT Y (assl (TO eCTh
N ¢asza u a paza), JOCTATOYHO MaJTbI, YTOOBI UMH MOKHO ObLIO mpeHedpeyb.
[0065] OpuenTtamms MetamunzupoBanHoro ciost 100 u3 criasa Zn-Ni

HNHTeHCHBHOCTD AU(PAKIINN PEHTTC€HOBCKUX JIydel Ha METaJUTM3UPOBaHHOM cioe 100
u3 cmiaBa Zn-Ni COTrJIaCHO HACTOSIIEMY W300PETeHUIO YAOBJIETBOPSET CIEAYIOIIeH
Dopmyie (1):

Lig/ (Iig + I36 + Is4) > 0,60 . (1)

B nannom cnyuae B @opmyne (1) Ijg B umr/c mpencrasisier co0OW WHTEHCUBHOCTD
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nudpakuuu peHTreHoBckux ayded {411} u {330}, y KOTOpBIX CyMMa KBajpaTOB MHIEKCOB
Munnepa pasHa 18; I3 B umm/c mpencraBisieT COOOW HWHTEHCHBHOCTb AU(PPAKIIIH
peHTreHoBcKkHX Jyueil {442} u {600}, y KOTOpbIX CymMMa KBaapaTOB WMHAEKCOB Muiiepa
paBHa 36, u Is4 B ummn/c npexncraBisier coOOH MHTEHCUBHOCTb AM(PAKIMU PEHTTEHOBCKUX
ay4eit {552}, y KOTOpBIX CyMMa KBaapaToB HHAEKCOB Muuiepa paBHa 54.

[0066] Fnl (=Ig/(I1iz+ Iz + Is4)) mpencraBnser coOOW HWHAEKC, YKa3bIBAIOIIMK Ha
teHaeHo k opueHtarmu {411} u {330}. To ectb yem Oombine 3HaueHue Fnl, Tem B
Oonpmeirt crenenn Fnl ykaseiBaer Ha TO, uto {411} m {330} OpHEeHTHUPOBaHBI B OIHOM
HanpaBieHun. Kpome Ttoro, ecmu Fnl cocramser 0,600 wu Oonee, aaresus
Metajutu3upoBaHHoro ciosi 100 w3 cmmaBa  Zn-Ni  3HAYUTENBHO  YBEIUYHUBAETCSL.
CooTBeTcTBEHHO, B HacTosmeM wu3oOperenun Fnl, ompenenseMplii 1O WHTEHCHUBHOCTH
auQpakIuy PEHTTEHOBCKUX JIydeld Ha MeTautn3upoBaHHOM cioe 100 u3 crutaBa Zn-Ni,
coctasiisieT 0,60 u OoJee.

[0067] [IpenmoutuTenbHbIl HUKHANA npenen Fnl cocrasnser 0,65, Gonee MpeanOYTUTENBHO
0,70, eme Oonee mpenmoururenpHo 0,75, Oonee mnpenmoututensro 0,80, eme Oonee
npeanoututensHo 0,85, eme Oonee npenmourutenbHo 0,90, OTMETHM, YTO BEPXHHUH Mpenesn
Fnl mo cymectBy He orpanmued. Fnl wmoxer ObiTe paBHO 1,00. Tem He MeHee B
MeTaJuIn4eckoil Tpyoe 1 ansg HepTSIHON CKBa)KMHBI COTJIACHO HACTOSIIEMY H300pETEHUIO
BepxHuil npenen Fnl npaktudecku cocrasinser 0,99.

[0068] Kax Obuto yKa3aHO BbIIIE, B HACTOSLIEM ONHCAHWU TIOJ «OpHEHTAIHel
Metajutu3upoBaHHoro ciost 100 u3 crutaBa Zn-Ni» MOHMMAKOT COCTOSIHUE DPACTIPeneNICHHsI
OpPHEHTALM KPHCTAJIOB B METaJUIM3UPOBAHHOM cjoe u3 cmiaBa Zn-Ni. Kpowme Toro,
OPHEHTALMIO MaTepuana MOXHO OLEHHTb CHOCOOOM PEHTT€HOBCKOTO IU(PPAKLIMOHHOTO
aHam3a. C apyrodl CTOPOHBI, MPH PEHTICHOBCKOM IH(PPAKLMOHHOM AaHAJIHM3€ BO3MOXKHBI
CJIydau, B KOTOPBIX HEKOTOPBIE IJIOCKOCTU HE MOTYT OBITh pa3fiesieHbl. B 4aCTHOCTH, MHIEKCHI
Munnepa npoM3BOJMBHON TuIOckocTH 3ammcbiBatorcss B Buue (hkl). Ilpu stom opmy
IUQPAKIUOHHYIO JIUHHUIO TONy4YaroT He it Kaxkmod tuockoctu (hkl), a mma kaxmoro
3HAUEHHs CyMMbI KBaZApaToB s HHAexcos Munepa ( = h® + k +1%). To ects audpaxiuoHHbIE
JMHUU OT IUIOCKOCTEH C OAMHAKOBBIM 3HAUYEHHEM CYMMbl KBAJApaTOB S MHAEKCOB Muuiepa
OyayT mosy4yeHsl B BHIAE €NUHON AUPPAKIHOHHON JINHHUH.

[0069] Kpome Toro, mmockoctu (411), (141) u (114), Haxopmsmuecss B CHMMETPHYHOM
COOTHOILIEHHH, COBMECTHO Ha3bIBAIOTCA M 0003HavaroTcs Kak {411}. AnanornussiM oOpasom,

mwiockocta (330), (303) u (033), HaxonsALIMEeCS] B CHMMETPUYHOM COOTHOIICHHH, COBMECTHO
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Ha3bIBAIOTCS U 0O0o03HavaroTes Kak {330}, Jlns kaxaoil COBOKYMHOCTH IIocKocTel u3 {411} u
{330} s=18. CnenosarenbHo, nudpakUMOHHAs JUHMA, I KoTopod s =18, Oyner
NPENCTaBIATh COOOHM JIMHUIO, OTHOCHTENBHO KOTOPOH HAaKJIAAbIBAOTCS APYr Ha Jpyra
nudpaxkunonHas nuHus ot {411} u nudpakuronnas muaus ot {330}, Jlanee, ans miockocTen
(442), (424) wu (244), HaxOmAIIMXCA B CHMMETPHYHOM COOTHOIIEHHH M COBMECTHO
HazbIBarOLIUXCsl {442}, u miockocteit (600), (060) u (006), HAXOOAIMKCS B CUMMETPUYHOM
COOTHOIIEHHH U COBMECTHO HasbIBaroImuxcst {600}, s = 36. CiaenoBarenbHO, TU(PAKIHOHHAS
JUHUSA, JUIE KOTOpoH s =36, Oymer mpencraByisiTh cOOOH JIMHHIO, OTHOCHUTENIbHO KOTOPOM
HAKJIAABIBAIOTCS IPYT HA Apyra qudppakiuuoHHAs JHHUS OT {442} u nudpakLUOHHAS JIUHUS OT
{600}.

[0070] Takum obpaszom, I3 B @opmyne (1) mpencrasnsier coOol CyMMy HHTEHCHBHOCTEH
mudpakuuu peHTreHoBCKuUX Jyded mnst {411} u {330}. AmnanormuneiMm oOpasom, I3s B
@opmyne (1) mpeacraBisier coOOH CyMMy HMHTEHCUBHOCTEH IU(PPAKINU PEHTTEHOBCKUX
ayuern st {442} u {600}. Kpome toro, Is4 B @opmyne (1) npencrasisier coboit cymmy
WHTEHCUBHOCTH TU(PAKIUU PEHTTEHOBCKUX Jyded miisi miockocredt (552), (525) u (255),
HAXOJSIIIUXCS] B CAMMETPUYHOM COOTHOLICHHH U COBMECTHO HA3bIBAOIIMXCS {552},

[0071] B Hacrosimem wu3oOperenun Fnl MoOXHO ompenenuTs CIEIYIOIIHM CHOCOO0OM.
HcnpitaTenpHblil 0Opasel] MOMy4arOT W3 KOHTAKTHONH mnosepxHocTd 400 Hunmens wiu
KOHTaKTHOH moBepxHOCTH 500 My(ThI, Ha KOTOPOH B MeTayuindeckor TpyOe 1 mis HedTsaHOM
CKBQKHHBI B COOTBETCTBHHU C HACTOSIIIUM H300peTeHreM c(HOPpMHPOBAH METATU3UPOBAHHBIN
cioit 100 u3 crnaBa Zn-Ni. Pazmep ucneitatenpHOro odpasia, 1o CyIecTBy, He OrpaHUYeH U
COCTaBJIAET,  HaIpPUMED, ISMmx15mMm  npu  tommumHe 2 wmMm.  IloBepxHOCTB
MeTa3upoBaHHoro cyost 100 u3 craBa Zn-Ni HCHBITATENIBHOTO 00pasiia MOABEPTaroT
U3MEPEHUsIM TO AUPPAKIUH PEHTTCHOBCKUX JIy4el C HCIOJIb30BAHHEM PEHTTE€HOBCKOTO
mudpakromerpa. M3mepenne no nudpakii peHTTEHOBCKHX JIy4e MOKET OBbITh BBIITOJIHEHO
U3BECTHBIM CcrocoOoM. BprIOOp peHTreHoBckoro audpakToMeTpa, IO CYLIECTBY, He
OrpaHHWYe€H, U  MOXHO  Hcnonb3oBarth, Hampumep, RINT-2500 npoussoacTsa
Rigaku Corporation. Kpome Toro, B HacrosmeMmM H300peTeHHH BBIOOP MHIIEHH
PEHTT€HOBCKOrO AM(paKTOMETpa, MO CYIIECTBY, He orpaHuded. Hampumep, B KadecTBe
MUIIEHH PEHTI€HOBCKOTo AudpakTomerpa MoxkHO npuHATh Co (Co-Ka nznyqyenne).

[0072] dudpakunoHHble MUKH, COOTBETCTBYIOMME s = 18, 36 u 54, uneHruduumpoBansl u3
CHEKTPOB AU(PPAKLIUU PEHTTEHOBCKUX JIyuel, MOJNyYEHHBIX NPU M3MEPEHHH NO AU(pakiuu

PEHTI€HOBCKUX Jydeld. HHTeHCHBHOCTh HIEHTH(PHULUUPOBAHHBIX IUPPAKLUOHHBIX ITHKOB
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ompenensitor U 00o3HauaroT kak lig, Is¢ u Iss. Fnl MoxHO ompenmenuTe Ha OCHOBaHHUH
nony4deHHbIX Ig, Iz 1 Isy.
[0073] Apyrue nonoJHUTENbHbIE KOHCTPYKLUU METAJUTHUECKON TpyOb! 1 it HeTAHOM
CKBQ)KHHBI COTJIACHO HACTOSIIEMY U300pETEeHHIO

Croii, mosmy4eHHbIH OCPEICTBOM X UMUUYECKON KOHBEPCUU

Mertannudeckass Tpydba 1 1ms  HepTSHONW CKBaKMHBI COMJIACHO HACTOSIIEMY
U300pETEHHI0 MOXET JOMOJHHUTENBHO copepskaTh cioi 110, momydeHHBIH MOCPEACTBOM
XUMHYECKOW KOHBEPCHH, Ha MeTautn3upoBaHHOM cioe 100 m3 crutaBa Zn-Ni. Kak mokazano
Ha OUI. 10, ecnmu mertaymmsupoBanHblidi cioil 100 w3 crutaBa Zn-Ni ¢GopmMHpYIOT Ha
KOHTakTHONW nosepxHocTy 400 Hunmnens, cnoi 110, moaydeHHbIN NOCPEACTBOM XUMHUYECKON
KOHBEPCHH, MOXKET OBbITh CPOPMHPOBAH HA MeTAIH3UPOBaHHOM ciioe 100 u3 crimaBa Zn-Ni.
Hanee, kak moka3zano Ha OUI. 11, ecnu merayumsupoBaHHbiid cioi 100 u3 crmaBa Zn-Ni
(bopMHUPYIOT Ha KOHTAKTHOH MOBepxXHOCTH 500 MydThI, cinoit 110, moay4eHHbIH MOCPEACTBOM
XUMHYECKOW KOHBEPCHH, MOXKET ObIThb C(POPMHUPOBAH HAa METAJUIM3UPOBAaHHOM cioe 100 u3
crutaBa Zn-Ni.
[0074] Cuoit 110, monyueHHBI MOCPENCTBOM XMMHUYECKOM KOHBEPCHH, MO CYIIECTBY, HE
OrpaHHUYEH M MOJKET IMPEACTABIATh COOOW H3BECTHBIN CJIOH, IMOJNYYEHHBIH IMOCPEACTBOM
xumuueckor koHeepcuu. Cinoit 110, momydeHHbIN NOCPENCTBOM XMMHUYECKON KOHBEPCUH, B
Ka4ecTBe NpHMepa MOXKET ObIThb BBIOPAH W3 TPYMIbl, COCTOSALIEH M3 CJIOEB, MOJYYEHHBIX
IIOCPEICTBOM XHMHUYECKOW KOHBEPCHHM OKcanaTtoB, ¢ocharoB u OOpaToB, U XPOMATHOTO
nokpeitusi.  Ecim cnoit 110,  mojy4deHHBIT MOCPEACTBOM — XUMHYECKOM  KOHBEPCHUH,
NpeacTaBisieT COOOM CJIOH XpomaTa, MPeaNOYTUTENbHO, CJIOW XpoMaTa He COHEPIKUT
LIECTUBAJIEHTHOTO XpOMa.
[0075] B HEKOTOpBIX Ciy4asx MeTaJUTM4ecKyro TpyOy | mis HedTsHOH CKBaXUHBI OyayT
XPaHUTh Ha OTKPBITOM BO3JlyX€ B TEUCHHE JJIMTEIBHOTO MEPHUONa BPEMEHH 10 (PaKTUIECKOTO
UCTIONIb30BAHUST Ha IUIOINAAKe Aisi OypeHuss He(TAHOW CKBaKWMHBL Ecnn Mertammmyeckas
TpyOa 1 s HeTSHOH CKBaKMHBI MOABEPraeTCs BO3AEHCTBHIO aTMOC(HEPHBIX SIBICHHUH B
T€UEHUE JJIUTEIbHOIO MEPUOJa XPaHEHUs HAa OTKPBITOM BO3ayxe, ciaou 110, momydeHHBbIH
MOCPEACTBOM XUMHUYECKOH KOHBEPCHUH, MOBBIIAET KOPPO3UOHHYIO CTOMKOCTh KOHTAKTHOMN
nosepxHocTH 400 HUNIENsT U MOXKET MPEeNOTBpAIlaTh BOSHMKHOBEHHE PKaBUMHBI (Oenoi
pP’KaBUMHBI) Ha KOHTAaKTHOW moBepxHOCTH 400 Hunmens. TommmHa tuteHkn ciost 110,

MOJIy4YC€HHOI'0 nMoCpeaACTBOM XUMHYECKOM KOHBEPCHUH, MO CYLIECTBY, HE OrpaHUYCHA. TOJ'IH_II/IHa
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miaeHkd cynost 110, mony4eHHOro mnOCPEeACTBOM XUMHUYECKONM KOHBEPCHM, HAlpUMeEp,
cocrasisieT oT 10 go 200 HM.
[0076] Cma3biBaro1IE€E TOKPHITHE

Merananyeckas Tpyoa 1 ayns HeTAHON CKBAXKUHBI MOXKET HOMOJHUTEIBHO CONEPIKATH
cMmasbiBaromee mokpeitie 120 Ha MerammmsupoBaHHoM cioe 100 w3 cmaBa Zn-Ni, Ha
cinoe 110, moay4yeHHOM TMOCPEACTBOM XUMHUYECKOW KOHBEPCHUM, WJIM Ha KOHTAKTHOMN
MOBEPXHOCTH, HA KOTOPOH OTCYTCTBYET MeTaJTM3UpoBaHHbIH ciaoii 100 u3 crmaBa Zn-Ni (Ha
KOHTAKTHOW moBepxHOCTH 400 HHUMMENs WM HAa KOHTAKTHOW mnoBepxHOCTH 500 MydThI).
CwmasbiBaromee MOKpbITHE 120 [OMOJTHUTENPHO TOBBIIIAET CMA3bIBAIOIIYI CIOCOOHOCTD
MeTaJuTn4ecKoi TpyOs! 1 st HepTSAHOM CKBaXKHMHBL.
[0077] Kak mokazano Ha ®UI. 12, ecnu meramummsupoBaHHbii cioi 100 u3 crmaBa Zn-Ni
bOpMUPYIOT Ha KOHTAKTHOH moBepxHOCTH 400 HUMMeNs, cMasbiBaromee MoKpbiTHe 120
MOKeT ObITh chopMupoBaHO Ha cinoe 110, monyueHHOM MOCPEACTBOM XUMHUYECKONH KOHBEPCHU
U chopMUPOBAHHOM Ha MeTaLTH3UpPOBaHHOM ciioe 100 u3 crmaBa Zn-Ni. [pyrumu cioBamy,
cMmasbiBaroiee MokpbiTHe 120 Moxer ObIThb CHPOPMHPOBAHO TOBEPX METATU3UPOBAHHOTO
cnost 100 w3 crmaBa Zn-Ni. [lanee, kak nokazano wa @UI. 13, ecnu mMeTaumM3upOBaHHBINA
cimoit 100 w3 cmmaBa Zn-Ni  GopMHPYIOT Ha KOHTakTHOH mnoBepxHOCTH 500 MydThI,
cMasbiBatoliee nokpbitTie 120 Moxer ObITh ¢HOPMUPOBAHO HA METAITU3UPOBAHHOM ciioe 100
u3 cmiasa Zn-Ni. Jlpyrumu cjoBamu, cMasbiBaroinee mOKpbiTue 120 MokeT ObITh
copMHPOBAHO HA MeTaTU3upoBaHHOM ciioe 100 u3 crmaBa Zn-Ni.
[0078] Cnenyer OTMETUTb, 4YTO pACHOJIOKEHHE CMa3bIBalOIIEero MOKpbITHS 120 He
orpannumBaercst ¢opmoit Ha @PUIL. 12 u OUIL. 13. [Ipyrumu cjIoBaMH, CMa3bIBarOLIEe
nokpbitue 120 mMoxer ObITh CHOPMHPOBAHO HA WJIM HAJA KOHTAKTHOW MOBEPXHOCTHIO 400
HUMIENS, TA€ OTCYTCTBYET MeTajuiu3upoBaHHbIN cinoil 100 u3 crmmaBa Zn-Ni, cMa3bIBaroLIee
nokpbitue 120 mMoxer ObITh CHOPMHPOBAHO HA WJIM HAJ KOHTAKTHOW MOBEPXHOCTHIO 500
My(QTBI, TZI€ OTCYTCTBYET METAIM3HpOBaHHbIA cioi 100 u3 crmaBa Zn-Ni, cMma3bIBaroLiee
nokpbitue 120 Moxer ObITh COPMUPOBAHO HA HIIM HAJ METAJUTU3UPOBAHHBIM cioeM 100 u3
crulaBa  Zn-Ni, cQOpPMHpPOBAHHBIM Ha KOHTAKTHOH moBepxHOCTH 400 Hummens, W
cMasbiBaroliee mokpeiTue 120 MokeT ObITh CHOPMUPOBAHO HA MIIHM HAJl METATH3UPOBAHHBIM
cnoem 100 u3 crmaBa Zn-Ni, cOpMHPOBAHHBIM Ha KOHTAKTHOH noBepxHOCTH S00 My THL
[0079] CwmasbiBaroiee MOKPHITHE MOXKET OBbITh TBEPABIM, IOJNYTBEPIAbIM WM JKHIKHM. B
Ka4eCTBE CMAa3bIBAIOLIETO MOKPBHITHS MOXKET OBbITh HCIIOJNBb30BAaHA JOCTYIHAs Ha PpbIHKE

KOHCHUCTCHTHAasA CMa3Ka. CMaSI)IBaI-OH_Iee MOKPBITUE COACPINKUT, HANPUMEP, CMa3bIBAOIIUC
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9JacTULlbl U cBsizyromee. CMa3pIBarolee MOKPBITHE MOXKET COAEPKATh PACTBOPUTEND U APYTHUe
KOMITIOHEHTBI, IpU HeoOXomumocTH. BbpIOOp CMa3bIBarOLMX 4YacTHUI], IO CYLIECTBY, HE
OrpaHHYeH IMPU YCIOBUH, YTO OHU OOJNAQAAIOT CMa3bIBAIOLIMMHU CBOHCTBaMH. CMasbIBaroLINe
YACTHLbI MPEACTABISIOT cO0O0H, Hampumep, 4acTHubl rpadura, w/mmm MoS, (aucynbbun
monubnena), w/um WS, (aucynsdun Bonsdppama), w/unmu BN (autpun 6opa), n/unu PTFE
(nonmurerpadropatunien), u/unu CFy (propun rpadurta), u/unu CaCO; (kapOOHAT KaJbIIHS).
[0080] Ilpumepamu CBSI3YIOLIETO CIY’KUT OPTaHUYECKOE CBS3YIOLIEE H/MIIM HEOPTaHHYECKOe
csizyromee. OpraHuuecKkoe CBA3YIOIIEe MPEACTABIsIET COOOM, HApUMep, TEPMOPEAKTUBHYIO
CMOJIy W/WIM TEPMOIUIACTUYHYIO CMOJy. TepMOpeakTHBHAas CMOJa TPEACTaBiIsieT COOOM,
Hampumep, OnuH U Ooyiee TUN, OTOOPAHHBIA M3 TPYMIbI, BKIKOYAKLIEH MOJHUITHIEHOBYIO
CMOJIy, W/WIH TOJMUMHUAHYIO CMOJY WM TOJHAMUA-UMHIHYI0 cMmoiy. Heopranuwdeckoe
CBSI3YIOIIEE MPEACTABISET COOON COeMUHEHNE, COleprKallee aTKOKCHCHIIAHOBYIO CBSI3b H/HUITH
CUJIOKCAHOBYIO CBsi3b. IIpuMepoM mocTymHO# Ha peiHke cMmasku ciyxut Seal-GUARD ECF
(ToproBoe HasBanue), npousBoaumas kommanueir JET-LUBE LLC. B npyrux npumepax
CMa3bIBAIOIIEE MOKPBITHE MOXKET COAEP)KaThb KaHHU(]OIb, METAJNINYeCKOe MBLIO, BOCK WIJIH
CMa3bIBAIOLINI TOPOLIOK.
[0081] Criocob U3roToBIeHUs] METAIITHUYECKON TPYOr! 1 11 HEPTSIHON CKBaKUHBI

Crioco0® M3roToBIEHUS METATMYECKOW TPyObl | 11t HEPTSIHON CKBaXXKHHBI COTJIACHO
HACTOSAIIEMY H300peTeHHI0 packpbIT Hipke. Creayer OTMETUTb, YTO TPU YCJIOBHH, YTO
Mmeraundeckass Tpyba 1 miast HeTAHOH CKBaXKMHBI COINIACHO HACTOSIIEMY H300pETeHHIO
MMEEeT PACKPBITYIO BBILIE CTPYKTYPY, CIIOCOO H3TOTOBJIEHUS] METAIMYecKoi TpyOs! 1 s
He(TSAHOIN CKBaAKWHBI HE OTPAHUYMBAETCS CIEIYIOIINUM NMPUMepoM. TeM He MeHee PacKpbIThI
Croco0  M3TOTOBJICHHSI  SIBJSIETCS  MPENNOYTHTEIBHBIM — MPUMEPOM  HU3TOTOBJICHHS
MeTaJUTHIecKOi TpyOb! 1 1iist HeTAHOM CKBAXKMHBI COTJIACHO HACTOSIIIEMY H300PETEHUIO.
[0082] Crioco0 M3roTOBJIECHUST METAJUTNYECKON TpyObl 1 st HePTAHON CKBaKUHBI COAEPIKUT
stan (S1) moaroToBkH Moot 000I0UKH, B KOTOPOH dopmupyrot Hummenb 40 wim mydry 50,
u stan (S2) ¢GopMHpPOBaHMS METAUIM3MPOBAHHOTO ciliosg u3 criaBa Zn-Ni. Jlanee Oyner
noAPOOHO PACKPBIT KaXKIbIA 3Tam Ccrnoco0a M3rOTOBJICHUS METAUTHUeCKOW TpyOsr 1 s
He(TSIHON CKBaYKUHBI COTJIACHO HACTOSAIIEMY U300PETEHHIO.
[0083] Oram (S1) moaroToBku

Ha osrtane (S1) mnoAaroToBkM MOATOTABIMBAIOT TOJYK OOOJOYKY, B KOTOPOH
copmuposan Hummenb 40 wim mydTa 50. B HacTosmem onucanny moja «Iojioi 000JI0UKOMH, B

KOTOPOH CpOPMHPOBAH HMIIIENb WIH My(]pTa» MOHUMAIOT OCHOBHOH kopmyc 10 TpyObl uim
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TpyOuarsiii kopnyc 11 Hunmens B Merajuimdeckod TpyOe 1 ansg HePTSIHON CKBaKUHBI C
pe3p0oil U coemuHHUTENbHON My(TONM MM OCHOBHOW kopmyc 10 TpyObl B MeTaymM4yeckoi
TpyOe 1 nyis HePTAHON CKBa’KMHBI HHTErPAJILHOTO TUIIA.

[0084] Ilonyro obOonouky, B KOTOpoil chopmupoBan wummens 40 wmm wmydra S0,
M3TOTABJIMBAIOT, HAIPUMEp, CIEAYIOLINUM CrocoOoM. [l MmosydeHust HCXOMHOTO MaTepHaa
UCTIOJIB3YIOT PACIUIABJICHHYIO CTajb. B dacTHOCTH, JUTYyr0 netanb (ciasid, OmroM  wiu
3aroTOBKY) MPOU3BOMAT B 3TAle HEMPEPBIBHOIO JIUThSI C HCIOJIb30BAHHEM PACILIABJIEHHON
cranmi. CIUTOK TaKKe MOKET OBITh MOJYYEH C MOMOLIBIO MPOLIECCa M3TOTOBJICHUS CIIUTKOB C
UCTIOJIb30BAaHUEM pacruiaBiieHHoNW cranu. [Ipu HeoOxoammocTu cisid, ONFOM WM CIIUTOK
MOJKeT OBbITb TIOABEPTHYT OJFOMUHTY JJIsl TOJMy4YeHHs 3aroToBku. Mcxomnslil Matepuan (cisio,
OJIFOM WJTH 3aTOTOBKY) MPOU3BOST BBIIIEONMUCAHHBIM CITOCOOOM. [10ITOTOBIEHHBII HCXOTHBIN
MaTepuaj MOJBEPraroT ropsueil o0paboTke mist monydeHuss monoil odomouku. Cmocob
ropsiaeli 0OpabOTKH MOXKET TPEACTaBJISITh COOOWM MPOIIMBHON MPOKAT B COOTBETCTBUHU C
nporeccoM MaHHECMaHa, WK MPOIece ropsiae skcTpy3un. [1onyro 000I0UKy mocie ropsiaei
00paboTKM MOABEPTalOT W3BECTHBIM MpPOLECCAaM 3aKAJKH MU OTIyCKAa AJIS PEryJHpOBAHHS
npouHocTy moyior obonouku. [lomyro 0OONOYKY MOJy4ar0T BBILIEONMHCAHHBIM CIIOCOOOM.
Otmerum, 4TO, ecau MeTaundeckast Tpyoa 1 st HeTAHON CKBaKMHBI OTHOCHTCS K THITY C
pe3p0Oil M coenuHUTENbHON My(QTOH, TaKKe IMONy4aroT TMOJNyH OOONOYKY  Juis
coenuHUTENBbHOM My(Thl 12. CrocOO W3rOTOBNICHMS MOJIOH OOOJOYKHU AJIST COSTUHHUTETBHOM
My}THI 12 aHaNOrMUeH PacKPBITOMY BBIIIE CIIOCOOY M3rOTOBJIEHHS MOJION 0OOIOUKH.

[0085] Ecnu metanmnueckast TpyOa 1 miist He(TSIHONW CKBaKUHBI OTHOCUTCS K THITy € pe3b0oii
U COEIUHUTENIbHOU My(pTOM, pe3p0y Hape3aroT Ha HAPYKHOU MOBEPXHOCTH OOEUX KOHLIEBBIX
yacTeil mosoi odonouku s Tpydyaroro kopmyca 11 Hunmens, 4ToObl MOMy4YUTh HUTIEND 40
C KOHTakTHON mnoBepxHOCThIO 400 Hunmensa. C MOMOIIBIO BBIIIEONHUCAHHOIO 3Tara
MOATOTABIIUBAIOT TONYK 000Nouky (TpyOuaTeiii  kopryc 11 Hummens), B  KOTOpOM
chopmupoBan Hummenb 40, ecanm Meraumdeckas Tpyda 1 ansd HEQTAHOW  CKBaKHMHBI
OTHOCHUTCSI K THUNY C pe3p0Ooi W coenuHUTEenbHOH MydTod. OTMeTHM, 4YTO, €ciu
Metajuimdyeckass Tpyda 1 s HeTsHOW CKBaKWHBI OTHOCHUTCS K THIY C pe3pOod u
COEAMHUTENbHOU My(TOH, Takke MOXeT ObITh NMOATOTOBJIEHA COoequHHUTENbHAsA MypTa 12. B
YaCTHOCTH, pe3b0y Hape3aroT Ha BHYTPEHHEH MOBEPXHOCTH OOEMX KOHIIEBBIX YaCTEH MOJIOH
00O0NOYKH [JIs1 COenUHUTENbHON My(Thl 12, 4T0OBI mMONyunTh MyPTy S50 C KOHTAKTHOM
noBepxHOCTEIO 500 mMydTel. CoenuHUTENbHYI0 MY(TY 12 H3rOTaBIMBAIOT BHIIEONHCAHHBIM

CcrocoOoM.
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[0086] Ecnu metamnmuueckas TpyOa 1 mist HeTsIHON CKBa)KMHBI OTHOCHTCSI K HHTETPAJIbHOMY
TUIy, HA HAPY>KHOH MOBEPXHOCTH MepBoN KOHIEBOH yacTu 10A mosol 000I0YKH Hape3aroT
pe3b0y st oOpazoBanus Humnmnesst 40, comeprKaliero KOHTAKTHYIO NOBEPXHOCTb 400 HUIIedIsL.
Kpome Toro, pe3b0y Hapes3arOT Ha Hapy»KHOW MOBEPXHOCTH BTOPOI KOHLEBOH uactu 10B
noJior obonouku Anst obpasoBanust MyQThl 50, comeprKalero KOHTAKTHY MOBEPXHOCTh 500
my¢Thl. Ecnin metannmiueckast TpyOa 1 st HeTsHOM CKBaKMHBI OTHOCUTCS K HHTETPAIBHOMY
TUMY, C TOMOIUBIO BBIIICONMUCAHHOTO TIPOLECCA TOATOTABIMBAT TMOJYK OO0OJIOUKY
(ocHOBHOI KOpyc 10 TpyOsI), B KOTOpO# copmupoBansl HUuMNNenb 40 u mydra 50.
[0087] pyrue qOTOJHUTENBHBIEC STAITbI

Oramn (S1) MOATOTOBKM COTJIACHO HACTOSILIEMY HU300PETEHHIO MOXKET JOIMOIHUTEIHHO
colepkaTh, MO MEHbLIEH Mepe, 3Tanm HUINGOBAHUS H/IIIM 3Tall HAHECEHUS HHUKEJIEBOTO
MOKPBITHSL.
[0088] B ciydae nunpoBanuss B pamkax 3tama (S1) MOATOTOBKHM COTJIACHO HACTOSIIIEMY
n300pETEeHNIO, HAIIPUMED, B Tpouecce MUTH(OBAHMS, BRIIOIHIIOT MECKOCTPYHHYIO 00paboTKy
u  (QuaMmHyI0 00paboTky MamuHHBIM 4 nuudosanueM. IleckocTpyiiHas —oOpaboTtka
npeacTaBisieT codol 00paboTKy, Mpu KOTOPOi abpa3uBHBIN MaTepuan (aOpa3uB) CMEIIMBAIOT
CO CXKaTbIM BO3JYXOM, M IOJY4YE€HHYI) CMECh IOJAIOT HAa KOHTAaKTHBIE MOBepXHOCTH. K
npuMepaM aOpa3sMBHOIO MaTepuajla OTHOCHUTCS MaTepuan B BHIE cpepudeckoil npodu u
yIJIOBaThIX MeNkuXx dvacTul. I[IlepoXxoBaTocTh KOHTAKTHOH MOBEPXHOCTH MOXET ObITh
yBeJIMYeHa IECKOCTPYiHOI 00paboTkoii. [TeckocTpyitHas 00padoTka MOKeT ObITh BBIOJHEHA
U3BECTHBIM criocoboM. Hampumep, BO3AyX CXKHUMAIOT KOMIIpECCOpoM, U aOpa3sHBHBIN
MaTepHall CMEIIMBAIOT CO CXKaThIM BO3AyXOM. B kauectBe aOpa3sMBHOrO marepuaia MOKHO
HCIIOJIb30BaTh, HANPUMeEp, HEPKaBEIOLIYIO0 CTallb, aJFOMUHUN, KepaMHUUeCKUIl MaTepuas Wiu
OKCHJ aJFOMHHUS. YCJIOBHSI TIECKOCTPYHHOH 0OpabOTKH, Takue Kak CKOPOCTh MOJAa4H, IO
CYLIECTBY, HE OTPAHHYECHBI U MOTYT OBITH COOTBETCTBYIOLIMM OOpa3OM CKOPPEKTUPOBAHBI B
COOTBETCTBUH C U3BECTHBIMH YCIOBUSAMU.
[0089] B mpomecce HaHECEHUS HHUKEJIEBOTO IMOKPBITHS HAa IMOBEPXHOCTH MOJOH 000IOUKH
(GOpPMUPYIOT METaJUTM3MPOBAHHBIA CJIOW HUKeNs. MeTaJuIM3UPOBAHHBIA CJIOW  HUKENs
npeacTaBisieT coOOH Ype3BhIYAHO TOHKHU METaJUIM3UPOBAHHBIA MOACTUIAIOIIUNA CJIOH U
YBEJIMYMBACT AATE3UI0 MeTaJuIM3upoBaHHOro ciosg 100 u3 crmaBa Zn-Ni, KOTOpbIA Oyzmer
packpeiT Huke. Creayer OTMETUTb, UYTO BBIOOP TajbBAHWUYECKOW BaHHBI, HCIIOJNb3YEMOH B
IIPOLIECCE HAHECEHUs] HMKEJIEBOrO MOKPBITHS, IO CYyIIEeCTBY, HE OrPaHUYEH, U MOXKHO

UCTIONBb30BaTh U3BECTHYIO BaHHY. Kpome Toro, ycnosust (popMupoBaHHs METAUTU3HPOBAHHOTO
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CJIOSI HUKEJSI, MO CYLIECTBY, HE OTPaHMYEHbl M MOTYT OBbITb COOTBETCTBYIOLIUM 0Opa3oM
CKOPPEKTUPOBAHBI U 3aJIaHBL
[0090] OTmeTuM, UTO B Cllydae HAHECEHUs HUKEJIEBOIO MOKPBITUS METAJTIU3UPOBAHHBIN CIIOM
HUKeJsT GOPMUPYIOT MEXIY OCHOBHBIM KOpriycoM 10 TpyObl M METAJUIM3UPOBAHHBIM CIIOEM
100 u3 cimaBa Zn-Ni. C npyroii CTOpPOHBI, TOIIIMHA C(OPMUPOBAHHOTO METAJUIN3UPOBAHHOTO
CJIOSI HUKEJS TPeHeOPEeKUMO Majia 1O CPABHEHHIO ¢ TOJIIMHON METaJUIM3UPOBAHHOTO CIIOS
100 w3 crmmaBa Zn-Ni. [lpyrumu cioBamu, B MeTajuindeckod TpyOe 1 nans HedTsHOM
CKBAKMHBI COTJIACHO HACTOSIILEMY H300PETEHHIO METAJIM3UPOBAHHBIA CJIOH HUKENS MOMKET
BXOAHTb B COCTAB METAJUTM3HPOBAHHOTO ¢jiosi 100 u3 crimaBa Zn-Ni.
[0091] Dran (S2) hopMupoBaHHUS METAIUITU3UPOBAHHOTO CJIOS U3 CIutaBa Zn-Ni

Ha »srtanme (S2) ¢opMupoBaHus METANTU3UPOBAHHOTO CJos U3 cruiaBa Zn-Ni
MeTaJuM3npoBaHHbIi cioi 100 u3 crutaBa Zn-Ni (GOPMHUPYIOT MyTEM 3JIEKTPOOCAKICHUS HA
KOHTAKTHOW moBepxHOCTU 400 HUMMens Mool 000JOYKM, Ha KOTOpOH CHOPMUPOBAH
Hunmnenb 40, W/ Ha KOHTakTHOH moBepxHOcTH 500 My(ThI OJOH 00OIOYKH, HA KOTOPOM
copmuposana mydra 50, mocine 3tana (S1) noaAroToBKU.
[0092] Ha »stame (S2) ¢opmupoBaHHsS METAUNIM3UPOBAHHOTO CJos M3 crulaBa Zn-Ni
MeTajum3upoBaHHblil  ciot 100 w3 crumaBa Zn-Ni  QopMHPYIOT € HCHOJNb30BAaHUEM
rajJlbBAHUYECKON BaHHBI, COAEpIKALEN MOHBI LIUHKA U MOHbI HUKeNs. Buabl KOHTPAaHHOHOB K
MOHaM LIMHKA U HUKEJIS, 110 CyLIeCTBY, He orpaHndeHsl. Hanpumep, B kauecTBe KOHTPAHUOHOB
MOJKHO HCIOJIb30BaTh HMOHBI XJIOPUIOB WM HOHBI cyibdatoB. To ects Ha sTame (S2)
dopMupOBaHMS METAJUIM3UPOBAHHOIO CJOS M3 crulaBa Zn-Ni, COTJIACHO HACTOSIIEMY
n300pEeTEeHNI0, B KAa4eCTBE TaJbBAHMYECKONW BAaHHBI MOJKHO HCIIOJB30BaTh XJOPHUIHYIO HIIH
CyJb(aTHYIO BaHHY.
[0093] Huxe, B yacTHOCTH, OyIE€T PACKPBIT CIIy4all UCTIONBb30BAHUS XJIOPUAHON BaHHBI B
KayecTBe NpuMepa rajbBaHu4deckoil BaHHb!. [Ipy ncnonp30BaHNM XJIOPUIHON BaHHbI
NPEATIOYTUTENEHO, YTOOBI BAHHA I HAHECEHHS METAJUTM3UPOBAHHOTO CJIOSl HE CoeprKaia
ocsernuTensa. Kpome Toro, B 3ToM cilydae NpeArnouTUTEIbHA BbICOKAs KOHLIEHTPALUsl HOHOB
MeTajula B raJbBaHUYECKON BaHHE. TO €CTh, B YACTHOCTH, MPU UCIOIB30BAHUU XJIOPUAHON
BAHHBI, MPEINOYTHTEIBHO, YTOOBI CyMMapHasi KOHIIEHTPALIUS HOHOB LINHKA U MOHOB HHUKEJIS
cocrasysiia 30 /i1 u Gosee, a KOHLIEHTpauwst (T/J1) HOHOB ITMHKA MPEBbIIIaia KOHLIEHTPALIUIO
(/1) nOHOB HUKeEJSI, U YTOOBI raJlbBAHUYECKAst BAHHA HE Coieprkalia OcBeTauTeNs. B sTom
cinydae B ChOPMHUPOBAHHOM MeTAILTH3UpOBaHHOM ciioe 100 u3 crutaBa Zn-Ni 3HaueHue Fnl

MozkeT cocTaBysaTh 0,60 u Ootee.
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[0094] B uactHOCTH, Ha 3Tane (S2) GopMUPOBAHUS METAIIIM3UPOBAHHOTO CJIOS U3 CIIJIaBa Zn-
Ni cornacHO HacTosimeMy H300pPETEHHI0 MOKHO HCIIONB30BaTh, HANIPUMED, TaIbBAHUYECKYIO
BaHHY, cozepkainyro noHbl HuHKa: 40 1/, nonsl Hukens: 30 r/n, u xjaopun ammoHust: 240 /7,
U He comepkainyro ocserauress. Claeayer OTMETHTh, UTO, Kak ObUIO YKa3aHO BBILIE, HA JTAre
(S2) ¢opmupoBaHHMS METAIM3MPOBAHHOIO CJOsI M3 crulaBa Zn-Ni B COOTBETCTBUU C
HACTOSIIUM H300pEeTEeHHEM rajibBaHUYECKasi BAHHA HE OTPAHUYMBACTCS XJIOPUAHON BaHHOM, U
MOJKHO UCTIOJIb30BaTh CyJIb(aTHYIO BAHHY MJIH IPYrOi BUJ rajlbBaHUYECKON BaHHBI.
[0095] YcnoBusi snektpoocaxkaenuss Ha dtane (S2) GopmMupoBaHUs METATU3UPOBAHHOTO
ciost w3 criaBa Zn-Ni, 1O CyIIECTBY, HE OTPAHMYEHbI U MOTYT OBbITb COOTBETCTBYIOIIMM
00pa3oM OTperyJIMpoBaHbl B COOTBETCTBUM C W3BECTHBIMH YCJIOBUSIMH. Y CJIOBUSIMH
BIEKTPOOCAKACHUSI SBISIOTCS, HanpuMmep, pH ranbBaHuueckoil BaHHbBI B quamna3zoHe oT 1 1o
10, TemnepaTypa rajpBaHU4YecKOil BaHHBI B auanazoHe oT 10 mo 60 °C, mioTHOCTbh TOKa B
nuanasore ot 1 10 100 A/am® u Bpemst o6paborku B auamasone ot 0,1 10 30 munyT. B ciyuae
dbopMupoBaHus MeTalUTH3UpOBaHHOTO cjos 100 w3  cmiaBa Zn-Ni  Ha  KOHTaKTHOU
nopepxHoctu 400 HuNMens KOHTAKTHYIO NOBEpXHOCTb 400 HuUNmens mNOrpyxarmT B
BBILIEYNIOMSIHYTYIO TajJbBAaHUMUYECKYH0 BAaHHY U BBINOJHSIOT 3JekTpoocaxaeHue. C npyroi
CTOPOHBI, B ciydae (popmupoBaHusi MeTautusupoBaHHoOro cijost 100 u3 crumaBa Zn-Ni Ha
KOHTAaKTHOH noBepXxHOCTH 500 My(Thl KOHTAKTHYIO MOBEPXHOCTh 500 My(ThI MOrpyxarT B
BBILIEYNIOMSHYTYI0 BaHHy [JI1 HAHECEHMs METAUIM3UPOBAHHOTO CJIOS, U BBIMNOJIHSIOT
3JIEKTPOOCAKIAECHUE.
[0096] Merammueckyro TpyOy 1 s HeTAHOW CKBaKHMHBI COTJIACHO HACTOSLIEMY
U300pETEHNI0, WMEIOLIYI) PACKPBITYIO BBIIE CTPYKTYPY, H3TOTABJIMBAIOT C MOMOIIBIO
PaCKPBITBIX BBILIE MPOU3BOACTBEHHBIX MporeccoB. ClieayeT OTMETUTD, YTO BbILIEYIOMSIHYThIE
MIPOU3BOJCTBEHHbIE MPOLIECCHI SBJISAIOTCA OJHUM U3 IMPUMEPOB IPOLIECCOB WU3TOTOBIEHUS
MeTaJUINYeCKOil TpyObl | 1ist He(pTAHOW CKBRXHHbI B COOTBETCTBUH C HACTOSLINM
n300peTeHneM, U Croco0 U3rOTOBJIEHHUS] METALTMUECKOH TPyOs! 1 1i1st HepTSIHON CKBa)KHUHBI B
COOTBETCTBHH C HACTOSIIUM H300pPETEHHEM HE OTPAaHHMYHBAETCS PACKPBITHIM BBILIE CIIOCOOOM
WU3TOTOBJICHHUSL.
[0097] Apyrye AOTIOJHUTENBHBIEC STAIIbI

Crioco0® M3roToBieHUsT MeTauTMYecKOor TpyOsl 1 1 HeTAHONW CKBa)KUHBI COTJIACHO
HACTOSIIEMY U300PETEHUIO MOXKET COAEPIKaTh, IO MEHbLIEH Mepe, OAMH MPOLecC U3 Iporecca
00paboTKM MOCPEACTBOM XUMHUECKOW KOHBEPCHUHU U Ipolecca (OPMUPOBAHUS IUIEHKH. DTH

nmpouecChl ONMIHUOHAJIbHBL COOTBeTCTBeHHO, OTU MPOLECChI HE 00s13aTeIbHBI K BBIMOJHEHHIO.
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[0098] IIporecc 00pabOTKH MOCPEACTBOM XUMHUYECKOH KOHBEPCUHU

Crioco® W3roTOBJIEHUsI COTJIACHO HACTOALIEMY H300pETeHHMIO INMPHU HEOOXOIUMOCTH
MOXKET MPeayCcMaTpHUBaTh Mporecc 00padoTKH MOCPEACTBOM XUMHUYECKOI KoHBepcuu. To ecThb
npouecc 00pabOTKM IMOCPEACTBOM XHMMHUYECKOW KOHBEPCUHM ONUMOHANeH. B ciywae
BBIMOJIHEHUsT Iporiecca 0OpadOTKM IOCPENCTBOM XUMHMYECKOH KkoHBepcunm ciod 110,
NOJIYYEHHBIH TIOCPEACTBOM XHMHYECKOH KOHBEPCHH, (OPMHUPYIOT HA METAJUIU3HMPOBAHHOM
cnoe 100 u3 crutaBa Zn-Ni. B mpouecce 00paboTku MOCPEACTBOM XUMHUYECKOW KOHBEPCHH
JAOCTAaTOYHO BBINOJHUTh H3BECTHYIO 00pabOTKy MOCPENCTBOM XHUMHUYECKOW KOHBEPCHH.
[Ipouecc XMMHYECKOH KOHBEPCHM NPEACTABIsieT COOOH, Hampumep, mporecc o0paboTku
NOCPECTBOM XUMHUYECKOW KOHBEpCHUH OKcajaroB, (ocdaroB mmu OoparoB. Hampumep, B
ciydae oOpabOTKH MOCPENCTBOM XUMHUYECKONH KOHBEPCHH (Poc(haToOB MOKET OBITH BBITTOJIHEHA
0o0paboTka TOCPENCTBOM XHWMHUYECKOH KOHBEPCHH C UCHONb30oBaHUEM (ocdara muHKa,
00paboTka MOCPENCTBOM XUMHUYECKOH KOHBEPCUH C MCIONIb30BaHUeM (ocdara MapraHma win
00paboTka MOCPENCTBOM XUMHUYECKOW KOHBEPCHH C HCIOJb30BaHHEM Qocdarta KanbLus U
LIHKA.
[0099] B wactHOCTH, B ciiy4ae 0OpaOOTKH MOCPEACTBOM XMMHUECKOH KOHBepcuu ¢ Gocharom
IIMHKA B KauecTBe 00padaThIBAIOIEro pacTBOPa MOTYT MUCIOJIb30BaTh, HAIIPUMED, PACTBOP IS
00paboTKU XUMHUYECKOW KOoHBepcHuel, copepxkamuii ot 1 mo 150 r/n monoB ¢ocdara, or 3
1o 70 r/n moHoB nmHKa, oT 1 10 100 r/n1 moHoB Hutpara u ot 0 mo 30 r/n MoHOB Hukens. B
5TOM Cllydae TeMIepaTypa pacTBOpa, MONYYEHHOrO MOCPEACTBOM XHUMUYECKOW KOHBEpCHUH,
cocrapjisiet, Harpumep, oT 20 mo 100 °C. Cnoii 110, moayueHHbIH MOCPEACTBOM XUMUYECKON
KOHBEPCHH, MOXXET ObITh C(HOPMUPOBAH MyTEM COOTBETCTBYIOLIETO 3aJaHUS H3BECTHBIX
YCJIOBHI M BBIMOJIHEHUs] 00pa0OTKH MOCPEACTBOM XMMHYECKONH KOHBEPCUU B COOTBETCTBUH C
HUMH.
[0100] IIpouecc popMupoBaHHS TIEHKH

IIpu HEOOXOAMMOCTH CIOCOO H3rOTOBJICHUS COTJIACHO HACTOSIIIEMY HW300pETEHHIO
MOJKET COIEepP’KaTh 3TAl BBITOJHEHUs IMporlecca (OPMUPOBAHHS IJICHKH. JpyrumMu CIOBaMH,
nporiecc (GoOpMHpPOBaHUS IUICHKH ONIHMOHANeH. B mpomecce (QOpMHPOBaHUS IUICHKH
CMa3bIBaKOIIee MOKPBITHE (POPMUPYIOT HA MeTaJUIHM3UpoBaHHOM cjioe 100 u3 crutaBa Zn-Ni
w/mwin Ha cnoe 110, MONy4eHHOM TIOCPEACTBOM XUMHYECKOW KOHBEPCHM, W/HIIM Ha
KOHTAKTHOW TMOBEPXHOCTH (KOHTAKTHOH moBepxHOocTH 400 HUNMENnss WM KOHTAKTHOM
nosepxHocTH 500 My(ThI), HA KOTOPOH OTCYTCTBYE€T METAJIM3UPOBaHHbIN cioil 100 u3

criaBa Zn-Ni.

30



[0101] B mporuecce GpopmupoBaHust MICHKH HAHOCAT CMA3Ky FUIH KOMITO3UIIUIO, CONEPIKALIYIO
KOMITOHEHTBI BBIIIEYNOMSIHYTOI'O CMasbIBalOIIero MOKpeITus. B pesynprare oOpasyercs
cMmasbiBaroiee mokpbithe. Crnioco® HaHeceHHs, IO cymecTtBy, He orpanudeH. Crocob
HAHECEHUs] MOXKET MPEACTaBIATh COOON pachbuIeHHe, HAHECEHUE KHCThIO U norpyxenue. [1pu
UCTIOJIb30BAHUH PACTIBUICHHUS] B Ka4eCTBE CIOCO0a HAHECEHUS KOMITO3UIIMIO MM CMAa304HBbIH
MaTepHaJ MOKHO HArPeTh, a 3aT€M PACIbUTUTh B COCTOSIHUU TMOBBIIIEHHON TEKYyYECTH. 3aTeM
KOMITO3UIHEO FJTH CMa3Ky MPOCYIIUBAIOT ¢ 00Pa30BaHUEM CMA3bIBAIOLIETO MOKPBITHS.

[0102] Metammuyeckast TpyOa 1 st HeTAHOM CKBaXKUHBI COTJIACHO HACTOSLIEMY
u300peTeHno 60see MoaPOOHO PacKphITa HIKE HA MMPUMEPaX. Y CJIOBUS B HIKECTETYFOIIUX
pUMepax MPEaCTABISIOT COO0H OWH M3 IPUMEPOB YCIOBHH, HCIIOJIB3YEMbIX IS

MOATBEP KIEHHS TEXHOJIOTUYHOCTH M MTPEUMYLIECTB METAJUTHYECKOH TpyOr! 1 it HepTsIHON
CKBAKHMHBI COTJIACHO HacTosimeMy n3o0perennto. COOTBETCTBEHHO, MeTaIiueckas Tpyoa 1
11 He(PTSHOM CKBaYKMHBI COTJIACHO HACTOSIIIIEMY M300PETEHNUIO HE OTPAaHUYNBAETCS 3THM

MIPUMEPOM YCIIOBHM.

ITPUMEPEI

[0103] B HacTosuX npuMepax MeTaUTU3UPOBAHHbBIE CJION U3 cruiaBa Zn-Ni (opMUpPOBaIU Ha
CTAJIbHBIX JIMCTAX, UMHUTHUPYIOIIUX KOHTAKTHYH IIOBCPXHOCTb, IIOCJIC HYEro OLCHUBAJIU
aare3uro Ka)10ro MEeTaUTU3UPOBAHHOIO CJIos U3 cruiaBa Zn-Ni. B yacTHOCTH, CTaJIbHOM JUCT
NPEACTAaBJIsUT COOOH XOJNIOHOKATAHBIN CTAJBHOM JICT CO CIEAYIOIINM XUMUYECKHM COCTABOM:
C <£0,15%,Mn<0,60%, P <0,100% u S <0,050 %, ocranpHOe Fe u npumecu.

[0104] B kawyecTBe mpenBapUTENbHONH OOpabOTKM Ha CTaJbHOM JIUCTE B KaXKIOM HOMEpe
UCTIBITAHUSI BBITIOJHSUTM  CJIEAYION[UE OMNepaliu. 3JIEKTPOJUTUYECKOe 00e3KHUpUBAHUE,
TpPaBJICHUE COJITHOM KHUCJIOTOW M HAHECEHHE MOACIOS HUKeNsA. Bpemsi HaHeCeHUsl MOACIOs
HUKeJsl Moka3aHo B kojionke «lIpemBapurenpHasi moaroroBka (MuHyTh)» B Tabmwme 1.
Crnenyer OTMETUTB, YTO CUMBOJI «-» B KoJIOHKEe «IIpenBapurenbHast HIOATOTOBKA (MUHYTHI)» B
Tabauue 1 o3HaYaeT, YTO HAHECEHUE ITOACIIO HUKEIISI HE BBITOIHSIOCK.

[0105] Tabmuma 1

HTEHCUBHOCTL AndbpakLnm

yI—— MNpenBaputenbHas| [anbBa- PEHTTEHOBCKVIX NyYeil OLjeHKa

noJroToBka HWUYecKas / Fn1
Hine No (umn/c) aAreanm

(MMHYTBI) BaHHa
l1g I36 l54
1 - A 11 961 178 588 0,94
2 3,0 A 18 832 128 475 0,97
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3 05 A 27574 130 425 0,98 1
4 - A 14190 169 545 0,95 2
5 3,0 A 22229 138 503 0,97 0
6 05 A 15095 169 542 0,96 2
7 - B 3059 4494 376 0,39 4
8 3,0 B 2099 7598 312 0,21 5
9 05 B 2377 4921 352 0,31 4

[0106] Merammm3upoBaHHbIi cjIokW w3 crjiaBa Zn-Ni copMHUpOBaH Ha CTaJbHOM JIUCTE B
KQXXJIOM HOMEpE HCIIbITAHUS C KCIOJIb30BAHHEM TaJIbBAHMYECKOW BaHHBI, PACKPBITOH B
Tabmuue 1. Cnegyer OTMETHTD, UTO TONIIMHA METAJUTU3UPOBAHHOTO CJIOS M3 crutaBa Zn-Ni
coctaBwia npuMepHO 10 MKM Ui KaKA0M U3 UCTIOJIb30BAHHBIX TaIbBAHUUECKUX BaHH. Kpome
TOro, coaepkaHue Ni B METAIM3UPOBAHHOM CJioe W3 cCiuiaBa Zn-Ni cocTtaBmio OT 12
no 16 macc. %. B wuyacTHOCTH, rajibBaHH4YeCKHE BaHHBI «A» U «B» cooTBeTcTBOBAIU
PaCKpPBITOMY HUXKE.
[0107] 'anpBaHM4eCKast BaHHA A

IanpBanmueckyro  BaHHy «DAIN ZINALLOY N2-PL»  (Ha3BaHMe  NIPOXYKTa)
npousoacTBa Daiwa Fine Chemicals Co., Ltd. (Laboratory) wucmonp3oBajiui B KadecTBe
rajbBaHUYeCKOl BaHHBI A. ['anpBaHUYeckast BaHHA A NpenCcTaBIsiiIa COOOM XJIOPUIHYIO BaHHY
U He coxepxkana ocernuTens. Kpome Toro, B ranbBaHHYeCKOll BaHHe A CcyMMapHas
KOHLIEHTPALMsI HOHOB LIMHKA M MOHOB HHKeNs cocraBisiia 30 r/nm u Oonee, a KOHIEHTpaIys
(T/71) MOHOB LIMHKA MpPEBbIIIANA KOHIEHTPALUIO (I/)1) HOHOB HUKeNs. OTMETHM, YTO yCIOBHS
3JIEKTPOOCAKACHHUS B CIIyyae MCIIOJb30BAHMSI raIbBAHUYECKON BaHHBI A OBUIM yCTAHOBJICHBI
cnenyromuM obpaszom: pH ranbBaHWYeckOil BaHHBI 5,8, Temmeparypa B rajJbBaHUYECKOM
BarHe 40 °C, IIOTHOCT TOKa 6 A/IM; IPOXOIKUTEIBHOCTh 0GPAGOTKH 8 MUHYT.
[0108] 'anpBaHMueckast BaHHA B

lanpBanmueckyro  BanHy  «DAIN ZINALLOY N-PL»  (Ha3BaHHMe  NpPOIYKTa)
npousBoacTBa Daiwa Fine Chemicals Co., Ltd. (Laboratory) wucmonp3oBajii B KadecTBe
rajbBaHNYEeCKOl BaHHBI B. ["anbBannveckas BaHHa B npexacrasisiia coO0i XJIOPUIHYIO BaHHY
¢ comepykaHueM oceTnuTens. Kpome Toro, B rampBaHM4YeCcKON BaHHe B, xoTa cymmapHas
KOHLEHTPAIMsI HOHOB LIMHKA U MOHOB HUKeJs cocTasisuia 30 1/ u Oonee, koHIeHTpanws (/1)
MOHOB LIMHKa OblIa HWKE KOHUEHTpauuu (r/1) moHOB Hukens. OTMETUM, YTO YCIOBHSA
3JIEKTPOOCAKACHHUS B CIIydae HCIIONb30BAHUS TajbBAHUYECKON BaHHBI B ObUIM yCTaHOBIEHBI

crenyromuM obpaszom: pH ranpBaHmueckoil BaHHBI 6,4, TemmepaTypa B TraJbBaHHYECKOM
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BaHHe 25 °C; MIOTHOCTb TOKA 2 A/M”; IPOXOIKUTENEHOCTE 00paboTky 20 MUHYT.
[0109] CranpHOM JUCT B KaXXKIOM HOMEPE HCIBITAHUS, HA KOTOPOM OIMCAHHBIM BBIIIE
oOpa3oM Obul CHOPMHUPOBAH METAJUIM3MPOBAHHBIA CJIOH U3 cruiaBa Zn-Ni, MOABEprIU
UCMIBITAHUIO HA H3MEPeHHe WHTEHCHBHOCTH AM(PAKIUU PEHTTEHOBCKMX JIyueill ¢
NPUMEHEHUEM PEHTTEHOBCKOTO TU(PPAKLIMOHHOTO aHAJIN3a U MCIIBITAHHUIO HA aITe3UI0.
[0110] UcnbiTaHre HAa U3MEPEHNUE HHTEHCUBHOCTH AU(PAKIIUN PEHTTCHOBCKUX JIy4ei

CranpHOHN JHCT B KaXKI0M HOMEpE HCIBITAHUS TTOABEPIIIM U3MEPEHNUI0 MUHTEHCUBHOCTU
IU(pPaKIUU PEHTICHOBCKUX JIy4eld B COOTBETCTBHM C ONHCAHHBIM BBIIIE CHOCOOOM, H
onpenenuu Fnl. B 4acTHOCTH, CTanpHOM JIUCT B KaXXAOM HOMEpE HCIBITAHUS IMOABEPTIN
U3MEPEeHUI0 MO AU(PaKIUK PEHTTCHOBCKUX JIy4ed C HCMOJb30BAHHEM PEHTTEHOBCKOTO
nudpakTomeTpa. B kadecTBe peHTreHOBCKOro mudpakTomerpa ucmoibp3oBaiu RINT-2500
npoussoacTa Rigaku Corporation. [lanee, Co 6pu10 mpunsTo 3a mutiedb (Co-Ko u3nydenue)
npu  U3MepeHUH  AUQPaKIUM  PEHTIeHOBCKUMX  Jyded.  JludpakumoHHBIE — THKH,
coorercTBytomme s= 18, 36 u 54, Obuin UACHTU(PUIUPOBAHBI U3 CIEKTPOB IU(PAKIHU
PEHTT€HOBCKHUX JIy4eH, MOJYYEHHBIX NPU U3MEPEHUU MO MU(PPAKLIUN PEHTT€HOBCKHX JIyUeH.
HNHTEeHCUBHOCTh HMIEHTU(QULUPOBAHHBIX TU(PPAKIMOHHBIX IHKOB ObLIa OIpeneneHa u
obo3Hauena kak lis, Izs u Is4. Fnl ompenensiim Ha ocHoBanmm mony4deHHBIX lig, Iig u Isa.
ITonyuyennsie 3Hauenus Iig, Iz, Is4 1 Fnl nusa ctanpHOro nucra B KaKaoM HOMEPE UCIIBITAHUS
npuseneHs! B Tabnue 1.
[0111] McnpiTaHue Ha aATe3HIO

HcnpiTaHue Ha aare3ur0 METOAOM IMOMEpedHbIX Hanape3oB coriacHo JIS K 5600-5-6
(1999) BBIMONHSAIN HA CTAJBHOM JIMCTE Ui KaKIOTO HOMEpa HUCIBITaHUS. B 4acTHOCTH,
HCIIOJIB30BAJIM pe3ell [l BBIIOJHEHUs] HAIPE30B B METAJUIM3UPOBAHHOM CJIO€ U3 CIulaBa Zn-
Ni Ha CTaJBHOM JIMCTE JUJIsl KQKIOTO HOMEPA MCIIBITAHUS B TIEPIICHIUKYJIIPHOM HAIIPABJICHHH.
Ilocne BBIMONHEHUs IIECTH MapajielbHBIX HAApPE30B C HHTEPBAJIOM MpUMEpHO | MM
HampaBlieHWe H3MeHUNIM Ha 90° U BBINOJIHMIAM LIECTb HAAPE30B, MNEPHEHIUKYJISAPHBIX
BBILLIEYTIOMSIHYThIM LIECTH HajJpe3am, ¢ uHTepBajgoM npumepHo 1 mm. K yuactky, Ha KoTOpOM
OBUIN BBIMOJIHEHBI HAAPE3bI, MPUKPEITIIIN MPO3PAYHYIO KIEHKYIO JIEHTY, TIOCIIE Yero KICHKYIO
JIEHTY CHUMAJIU C BBILIEYIIOMSHYTOIO y4acTKa B TeueHue 5 MUHYT. [IoBepXHOCTH CTalbHOIO
JHCTa B KKIOM HOMEpPE HMCIBITAHHS BU3YaJbHO HAOIIOIANU MOCTE OTCOEAWHEHHs KIEHKON
JEHThl, W Pe3yJbTaThl HCIBITAaHUS KiaccuuuupoBamn no 6 ypoBHsM or 0 1o S5 B
coorsercTBUH ¢ kputepusmu JIS K 5600-5-6 (1999). Cnenyer yuuThIBaTh, YTO HaUMEHbIIEE

orcnanBaHue kiaccuuoupyercs kak «0O», a HauOoJblIee OTCIauBaHUE — Kak «5».
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[TonyueHHBIE pe3yabTaThl UCIIBITAHMS MTPUBEAEHBI B cToNOLE «Onienka aare3uny B Tabmume 1.
[0112] Pe3ynbTarsl OLIEHKU

Kak mnokazano B Tabmuue 1, Ha crampHbIx Juctax B HMcmbitanusix Ne 1—6
MHTEHCUBHOCTb TU(PAKIMHA PEHTT€HOBCKUX JIydeH Ha METAJUIN3UPOBAHHOM CJIO€ W3 CIUIaBa
Zn-Ni ynosnerBopsier @opmyine (1). CnenoBarenbHO, COOTBETCTBYIOIINE OLEHKH aare3Un Mpu
UCTIBITAHUY Ha aare3uro cocraBuiu oT 0 1o 2. Takum oOpa3om, METAIM3UPOBAHHBIE CJION U3
crutaBa Zn-Ni B Mcnbitanusix Ne 1—6 uMenn BBICOKYIO aare3Hro.
[0113] Hampotus, B cTanbhbix juctax B McnbiTanusx No 7—9 MHTEHCHUBHOCTh Mu(paKuuu
PEHTT€HOBCKHUX JIydell Ha METAJUIM3MPOBAHHOM CJIoe M3 cIiiaBa Zn-Ni HE YAOBJIETBOPSET
@opmyne (1). CnemoBaTenbHO, COOTBETCTBYIOIIME OIEHKH aare3dy MPH HUCIBITAHUU Ha
anresmro cocraBwin 4 wim 5. To ecTh MeTaNTM3MpOBaHHBIE CIOM M3 crulaBa Zn-Ni B
Hcnbrtanusx Ne 7—9 He umenu BBICOKOH aare3uu.
[0114] Beime Obul packpeIT NpPUMEpP HACTOALIEr0 u300peTeHus. TeM He MeHee
BBILIEH3JIOKEHHBI TPUMEP H300peTeHHsl SBJIAETCS ONHUM M3 IPHUMEPOB HACTOSIIETO
n300pereHnsi. COOTBETCTBEHHO, HACTOsIIIEee M300pEeTeHHe HE OrPaHUYEHO BBILIIEONMHCAHHBIM
NPUMEPOM, U ONMHCAHHBIA MPHUMEP H300pETEHHsT MOXKET OBITh COOTBETCTBYIOLIMM 00pa3zom
U3MEHEH B Iperenax oObemMa OXxpaHbl Oe€3 OTKJIOHEHHMs OT CYIIHOCTH HAaCTOSIIEro

n300peTeHus.

[TEPEYEHD CCBUIOYHBIX OBO3HAUEHHIM
[0115]

1 Merannudeckas TpyOa 1Jist HEPTAHOM CKBAKUHbI
10 OcHOBHOH KOpMyC TPYOBI

10A  IlepBas kOoHIIEBast 4aCThb

10B  Bropas xoHLEBas 4acCTh

40 Hunmnens

41 YacTe ¢ Hapy>KHOU pe3b0oit

50 Mydra

51 YacTe ¢ BHyTpeHHEH pe3p0oi

100  Meranmu3npoBaHHbIN CJ0i U3 crtasa Zn-Ni

110  Cno#i, noay4eHHbIH NOCPEACTBOM XUMHUYECKOH KOHBEPCUU
120  CwmasbiBaroinee MmoKphITHE

400 KoHTakTHas NOBEPXHOCTb HUMIIES

500 KoHTakTHast MOBEPXHOCTb My ThI
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DOOPMVIJIA U30BPETEHMA

1. Mertamnudeckasi TpyOa st HeTSHOW CKBaXKMHBI, COAEpIKaLIast:

OCHOBHO# KOPTYC TPyObl, COAEPIKAIMii IEPBYIO KOHLIEBYIO YaCTh U BTOPYIO KOHIIEBYIO
4aCTh,

IPU 3TOM

OCHOBHOM KOPITyC TPyOBbI CONEPIKUT:

HUIIENb, CYOPMHUPOBAHHBIN Ha MEPBOI KOHLEBON YaCTH; U

My Ty, CPOPMHUPOBAHHYIO HA BTOPOH KOHLIEBOH YaCTH,

HUIIENb COEPIKUT:

KOHTAKTHYIO MOBEPXHOCTb HUTITIEJS, COJEPKAIIYIO YacTh ¢ HAPYKHOH pe3bOoi, u

My(Ta CONEPIKHUT:

KOHTAKTHYIO MMOBEPXHOCTb My(PThI, COAEPIKAIIYIO YaCTh C BHYTPEHHEH pe3b0oi,

MeTajuTiuecKkast Tpyoa uisi HeTSIHON CKBaXKHUHBI AOTIOJIHUTEIBHO COIEPIKHUT:

METaJUTM3UPOBaHHBIN CIOH n3 cruaBa Zn-Ni, cHOpMUPOBAHHBII Ha KOHTAKTHOM
MOBEPXHOCTHU HUIIIEJISI W/ WJIH KOHTAKTHOW MOBEPXHOCTH MY (THI,

IIPU 3TOM UHTEHCUBHOCTh AH(PPAKIUU PEHTTEHOBCKHX JIYY€H HA METAJTU3UPOBAHHOM
cioe u3 cruaBa Zn-Ni ynosiersopsier @opmye (1):

Iig / (I]g + L + I54) > 0,60 , (l)

npu 3toM B @opmyrte (1) I B umn/c npencrasiser coOOi HHTEHCMBHOCTD JU( PAKLIIH
pentrenoBckux Jyydeir {411} u {330}, y KOTOpBIX CyMMa KBaapaTOB WHIEKCOB Muiiepa
paBHa 18; I35 B uMI/Cc mpeacTaBisieT COO0M MHTEHCUBHOCTD TU(PPAKIMH PEHTTEHOBCKUX JIyuei
{442} u {600}, y KOTOpBIX CyMMa KBaapaTOB MHAeKCOB Musuiepa paBHa 36, u Isy B umr/c
MpeCTaBisieT COOOW MHTEHCUBHOCTb AU(PAKIMKH PEHTTEHOBCKUX Jydei {552}, y KOTOpBIX

CyMMa KBaJIpaTOB UHAEKCOB Muiepa pasHa 54.

2. Mertamdeckas TpyOa st HeTSHOW CKBaXKHHBI 11O T1. 1, B KOTOPO#

TOJIIIINHA METAJUTU3UPOBAHHOTO CJIOS U3 CIutaBa Zn-Ni COCTABIISIET OT 5 10 25 MKM.

3. Mertammudeckast Tpyda mns HeTsSHONW CKBAKHHBI MO M. | WM 2, MOTOJHHUTEIHHO
conepkaasi:

CMa3bIBAOLICE MMOKPBITUEC HA WK Had MCTAJUIU3UPOBAHHBIM CJIOEM U3 CILJIaBa Zn-Ni.
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