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CBHHYMBATHCS C BBICOKMM KPYTALIMM MOMEHTOM, JIaKe €CIIM MeTajindeckas Tpyba anst HedTsHoi
CKBR)XMHBI WMeeT OombpIioN nuamerp. Merammdeckas Tpyba (1) s HeTSHOW CKBaXWHBI WMEET
ocHOBHOH koprryc (10) TpyOsl, comepxammii nepByto KoHIEBYI0 4acTh (10A) M BTOPYIO KOHIIEBYIO
yactb (10B). OcnoBnoii kopmnyc (10) TpyObl comepxut Humnmenb (40), chOpMUpOBaHHBIA Ha TEPBOI
xoHeBoi gactu (10A), u mydty (50), chopMupoBarHyto Ha BTopoir KoHIeBoil dactu (10B). Hummens
(40) comepHT KOHTAKTHYIO OBepXHOCTH (400) HUMIIEsNs, UMEIoNIyto YacTh (41) ¢ HapyXHOH pe3bOoi,
u mydra (50) conepkuT KOHTakTHYIO noBepxHOCTh (500) mydThl, nMeroyto yacTb (51) ¢ HapyKHOI
pe3pboit. Merammmdeckas Tpyoa (1) mist He(TIHOH CKBaKMHBI COTIACHO HACTOSIIEMY H300PETCHHIO
TaKke colmepXuT mnoiauMmepHoe mokpeitie (100), comeprkaiee mMmoiMMep, TBEPABIH CMa3bIBAIOIINI
MOPOILOK U (hTAJOIMAaHNH MEJH, Ha WK TIOBEPX MO MEHBILEH Mepe OHON M3 KOHTAKTHOW TTOBEPXHOCTH
(400) HUNIENs 1 KOHTaKTHOH moBepXxHOCTH (500) My(THI.
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METAJUIMYECKAS TPYBA JUISI HEO@TAHON CKBAKHUHBI 1 CIIOCOB
EE U3I'OTOBJIEHUSA

OBJIACTb TEXHUKHU
[0001] Hacrosmee n300peTeHHE OTHOCHTCS K METAJUTMYECKOH TpyOe I HEeTIHOU

CKBA’)KHUHBI U CHOCO6y €€ U3TrOTOBJICHHA.

[IPEJIIECTBYIOIINI YPOBEHb TEXHUKH

[0002] Metamnmuueckas TpyOa Jis HEPTIHON CKBaXKWHBI UCTIONB3YETCS IS OYpPeHUS
HA MECTOPOXKICHUSAX He()TH W TPHUPOTHOTO Tasza (Jasee COBMECTHO HMEHYEMBIE
«He(TAHPIE CKBOKHHBIY). MeTammuueckas TpyOa id He(QTAHON CKBAKHHBI HMEET
pe3pOoBoe coenuHeHHe. B yacTHOCTH, Ha OypOBOH IUIOMAAKe HEPTIHOW CKBAKUHBI
MHOKECTBO METAJUIMYECKUX TPyO i HEPTIHOW CKBAKHHBI COEIWHEHBI IS
oOpa3oBaHUsl OOBEIUHEHHOTO KOPIyca TPYOHBIX W3ACIUNA HEPTEITPOMBICTIOBOTO
COPTAMEHTA, TUITUYHBIM MPUMEPOM KOTOPOTO MOJKET CIYKHTh 0OcagHas TpyOa WU
HACOCHO-KOMIIpeccopHast TpyOa. OObBEIUHEHHBIM KOPIYyC TPYOHBIX H3JEIHUN
HE(TENPOMBICIIOBOTO  COpTaMEHTa  c(pOpMHpOBaH 32  CYET  CBHUHYMBAHHUA
METAJUTMYECKUX TPYO 1A HEPTAHOW CKBaKWUHBI Jpyr C apyroM. HMHorma Ha
OOBEIUHEHHBIX KOPIycaX TPYOHBIX H3AEHHH HEPTEPOMBICTIOBOTO COPTAMEHTA
MPOBOIAT MHCTICKIWH. [Ipy mpoBeaeHUN MHCTIEKIMH 00BbETUHEHHBIN KOPITyC TPYOHBIX
U3JeMuid  HEe(TEMPOMBICTIOBOTO COPTAMEHTA BBITATHBAIOT H OCHAONAIOT.  3aTeM
METANTMYECKHE TPYOBI I HE(PTIHOW CKBAKHHBI OTCOCAUHSIOT OT OOBEIWHEHHOTO
KOpIyca TpPYOHBIX H3AECTHH HEPTETPOMBICIOBOTO COPTAMEHTA IIOCPEACTBOM
Pa3sBUHYHMBAHUA W TMPOBOJIAT WHCIIEKIWIO. [locne MHCTIEKIMK MeTauIMYecKHe TPYOBI
1A He(PTAHON CKBaKWHBI CHOBA CKPEIUIAIOT APYT C APYTOM, U METAIUTHYECKUE TPYOBI
11 HeTIHON CKBAKHHBI MOBTOPHO HCIIONIB3YIOT KAaK YacTh 00BEIUNHEHHOTO KOPIyca
TPYOHBIX U3AENUH HEPTETPOMBICTIOBOTO COPTAMEHTA.

[0003] Metammueckas Tpy0a as He()TAHOW CKBAKUHBI COACPKUT HUTIIETD U My(TY.

Hunmens COACPKUT KOHTAKTHYH TIMOBCPXHOCTb HUIIMCIA, COACPKAIIYHO YaCTbhb C
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Hapy’)KHOM pe3b00i, BHINOJHEHHYI0 HA BHEIIHEH Nepu(epHiHHON TOBEPXHOCTH
KOHIIEBOW YaCTH METAITMYECKON TpyOBI 1711 He(PTAHOW CKBaXKUHBI. MydTa cOmepKUT
KOHTAKTHYIO TOBEPXHOCTh MYy(THI, COACPKAIIYI0 YacTh C BHYTPEHHEH pe3bOOH,
BBIMIOJIHEHHYI0O HAa BHYTPEHHEW mepu(epuifHOW TOBEPXHOCTH KOHIIEBOH YacTH
METAIUTHYECKON TPyObl Ui HE(PTIHOW CKBAKUHBL. B JaHHOM ONMUCAHHHM YacTh C
HAPY>KHOW Pe3b0OM W 4YacTh C BHYTPEHHEH Pe3bOOH MOTYT COBMECTHO HMEHOBATHCS
«gacTi ¢ pe3pOoi». ClieayeT y4YUTHIBATh, YTO B HEKOTOPBIX CIydasxX KOHTAKTHAS
MOBEPXHOCTh HUIMIENA TAKKE MOMKET COJEP)KaTh METAINTMYECKYH0 KOHTAKTHYIO 4acTh
0e3 pPe3bObl, COAEPKAIMYI0 YIUIOTHUTEIIBHYIO TIOBEPXHOCTh HHIMIEIS H YIOPHYIO
MOBEPXHOCTH HUIMIENS. AHATTIOTUYHO B HEKOTOPBIX CIy4asX KOHTAKTHas MOBEPXHOCTb
My(TBI TaKXKE MOXKET COACPKATh METAIUIMYECKYI0O KOHTAKTHYIO YacTh O€3 pPe3bObl,
COAEPKAIMYI0 YIUIOTHUTENbHYIO MOBEPXHOCTh MY(THI W YHOPHYIO TIOBEPXHOCTH
MY (THI.

[0004] KonTakTHas MOBEPXHOCTh HHMIEIS W KOHTAKTHAA TOBEPXHOCTH MY(]THI
HEOJHOKPATHO MCHBITHIBAIOT CHJIBHOE TPEHHE NPH CBUHYMBAHUU U Pa3BUHYMBAHUU
METAUTMYECKON TPyObl 1A HE(PTIHOW CKBaKHUHBI. (COOTBETCTBEHHO, BO BpEMS
MOBTOPHOTO CBHHYHMBAHUA M PAa3BHHYMBAHUA TPOU3OHIET 0Opa3oBaHHE 3aTHPOB
(HEYCTpaHHUMBIX 3aJUPOB) HA KOHTAKTHBIX IMOBEPXHOCTAX HHUIMENI U MYy(TBHL
CoOTBETCTBEHHO, MeTajutHueckas TpyOa sl He(TIHOW CKBaKHHBI JODKHA HMETh
JOCTATOYHYK) YCTOMYHMBOCTh K TPEHHIO, T.€. HMETh OTIWYHYKH CTOMKOCTh K
00pa30BaHUIO 33 TUPOB.

[0005] [lo HacTosAmEero BpeMEHW sl TOBBINICHUS CTOMKOCTH METAJUTHYECKHX TPYO
s He(PTAHOW CKBOKHHBI K OOPA30BAHUIO 33aJUPOB HCIOIB30BAIHCH KOMIIAYHIHBIE
KOHCUCTEHTHBIE CMAa3KH, COAEp’KAllMe MOPOLIOK TAKEIOr0 METalla, HA3bIBAEMBbIE
«mpucaakamMu». HaHeceHne KOMIAyHIHOM KOHCUCTEHTHOM CMAa3KH HAa KOHTAKTHYIO
MOBEPXHOCTh HUMMENS W/HIA My(THI MOKET TOBBICUTh CTOMKOCTh METAJUTHYECKOU
TPyOBI A7 HEPTIHOW CKBOKMHBI K 00OPa30BaHMIO 33JMPOB. Te€M HE MEHee, MOPOIIOK
TSDKENBIX METAIIOB, Takux kKak Pb, Zn m Cu, coaepkamuiics B KOMITAyHIHBIX

KOHCHCTEHTHBIX CMa3KaX, MOXET BIHATh Ha OKpykawmyr cpeay. I[lostomy
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HeoOXoanMa pa3paboTKa METANTHYECKOHM TpyObl 1y  HE(PTIHOW CKBA)KHHBIL,
oOnajgaronie OTIMYHOM CTOMKOCTBIO K 0Opa30BaHUIO 33MPOB Aake 0€3 MPUMEHEHUs
KOMIIAYH/IHOM KOHCHUCTEHTHOM CMAa3KH.

[0006] TexHOMOTHA TOBBIMICHHUS CTOMKOCTH METAJUTHYECKOW TPyOBl Jasi HeTIHOM
CKBAXHUHBI K OOpa30BaHHMIO 3aJMPOB TMPENIOKEHA, HANPUMEP, B MNyOIHUKALUH
MekIyHapoaHou 3asBku W02014/042144 (mateHTHBIH AOKyMEHT 1) W MyONHKanud
MeskryHapoaHou 3asBKkH WO2017/047722 (maTeHTHBIN JOKYMEHT 2).

[0007] Kommo3uuus, packpsitas B [lareHTHOM noKymMeHTE 1, ABIA€TCA KOMIIO3ULUEN
it GOPMHUPOBAHHA TBEPAOTO TIOKPHITHA HA TIOBEPXHOCTH PE3bOOBOTO COECTHHEHUS
METAUNTAYECKONH TPyObl it HeTIHOM CKBaOKWHBL. KOMITO3HIHA COACPKUT B
CMEIIAHHOM pPacTBOPHUTENE, COJAEPKAIEM BOAY MW JUIIOJIAPHBIA  anpOTOHHBIN
PacTBOPHUTEND, TOPOTIKOOOPA3HBIH OPTaHUYECKHN TOJTUMEDP, KOTOPHIH 10 MEHBINEH
MEpPE YaCTUYHO PpacTBOPAETCA B JHIOIAPHOM AanpoTOHHOM pacTBoputene. B
KOMIO3HWIIMA  TMOPOITKOOOPA3HBIH  OPTaHWYECKHH TMOJIMMEP TPHUCYTCTBYET B
PacTBOPEHHOM WJIU AUCTIIEPCHOM COCTOSIHUM B CMEIIAHHOM PaCcTBOPUTEIIE.

[0008] Komno3uuws, packpsitas B [IaTeHTHOM TOKyMEHTE 2, ABIAETCA KOMIIO3HLIUEH
s (POPMHPOBAHUS TBEPAOTO CMA3BIBAFOIIETO TMOKPBHITHA HA PE3bOOBOM COEIMHEHUH
METAILTHYECKOH TPYOBI I HEPTAHOM CKBAKHHBI. KOMITO3UIUS COAEPIKUT CBI3YIOIIEE
BEIIECTBO, MPHUCAJKY K CMA3bIBAIOIIEMY MAaTE€PHATY, TPOTHBOKOPPO3HOHHYIO TOOABKY

U TIaCTH(PHUKATOP.

CIIMCOK IMPOLIMTHPOBAHHbLIX MATEPHAJIOB

[TATEHTHbBIE TOKYMEHTGI

[0009]

[TaTentrerit nokymenT 1: [lyOnmukanms mexxayHapogHon 3assku Noe W02014/042144

[TaTentrerit qokymenT 2: [lyOnmukanms mexxaxyHapoaHo# 3aaBku Noe WO02017/047722



CYIIHOCTDb U30BPETEHNA

TEXHUYECKAA 3ATAUA

[0010] B oroit cBA3M A METANIMYECKOM TPyOBl i HEePTIHOW CKBAKHHBI
UCTIOJB3YIOT  pa3Hble  pasMepbl  (auamerpsi). [losToMy  skematenbHO, YTOOBI
CBUHYEHHBIEC MEXKITY COOOU METAJUTHYECCKUE TPYOBI i He(PTAHON CKBAKHHBI C TPYAOM
Pa3BUHYHBAINCH, HE3aBHCHMO OT OOJIFIIOTO WIJIH MAJIEHPKOTO pa3Mepa METaTAYeCKOU
TpyOBl Jysi HEePTIHOW CKBOKWHBL. B STOM OTHONIEHHH TPEIBAPUTEIBHO 3aJaf0T
BBICOKHH KPYTSIIMA MOMEHT 3aTSUKKH ISl METaJUTHYECKOW TPYObl Wit HEeTIHOM
CKB)XHHBI OOJBIIOTO THAMETPA, YTOOBI CBUHYECHHBIE MEXKAY COOOW METAITHYECKHUE
TpyOBI st He(PTAHOM CKBAKWHBI HE PA3BUHYHBAJIHCE.

[0011] B cnyuyae CBHHYMBAHHA METAUTHYECKHX TPYyO I HEPTIHOW CKBAKHHBI
OONBIIOTO JHWAMETPA C BBICOKMM KPYTIMIMM MOMEHTOM TpeOyercs, HYTOOBI
XapaKTEPUCTHKA BBICOKOTO KPYTAMIETO MOMEHTA 3aTSDKKH Oblma BeIcOKOW. Dpaza
«XapaKTEPUCTHKA BBICOKOTO KPYTALIETO MOMEHTA SABIIETCS BBICOKOW» O3HAYAET, UTO,
APYTUMU CJIOBAMH, KPYTAIMIUNA MOMEHT MPH COTPOTUBJICHUU YTIOPA BBICOKUH. TepMuH
CKPYTAIIUHA MOMEHT TIPU COMPOTHUBIECHHUH YIOPa» O3HAYAET PAa3HOCTh MEXKAY
KPYTAIIAM MOMEHTOM Ha TIPeJeiie TEKyYeCTH, MPH KOTOPOM OJHA YacTh Pe3bOOBOTO
COEIMHEHMA IIIACTHYECKH Ae(POPMHUPYETCS, M KPYTALNIMM MOMEHTOM YIIOpa, IIPH
KOTOPOM HATAT MEXKIy Pe3bO0OBBIMU COCAMHEHHAMH OBICTPO yBeauunBaeTcs. C apyrou
CTOPOHBI, JaKE TIPU MMPUMEHEHUH TEXHOJOTHH, pacCKpHITHIX B [lateHTHOM mOoKyMeHTE 1
n IlateHTHOM [AOKYMEHTE 2, B HEKOTOPBIX CIy4asX KpPyTAIIUA MOMEHT TIPH
COTIPOTHUBJICHUU yIIOpa HU3KUH. B TakoM ciyyae CIOKHO CBHHUYHBATH METAINTHYECKHE
TpyOBl A HEPTAHON CKBAKXWUHBI OOJBINOTO JHAMETPA C BBICOKHM KPYTSIIAM
MOMEHTOM.

[0012] Ilemsro HACTOAIMETO OMUCAHUS HW300PETCHUSA SBISICTCS TPEIJIOKEHHUE
METAIDTMYECKON TPYOBI 11 HE(TIHOW CKBKHHBI, KOTOPAasA MOKET OBITh CBUHYEHA C
BBICOKHM KPYTAIIAM MOMEHTOM, JaKe KOTJa METaJuTM4yecKas TpyoOa I HeTIHOU

CKB@KUHBI HIMEET OOJIBIIION TUAMETP, U CIIOCOO €€ M3TOTOBIICHHU.



PEIIEHUE 3AJIAYN
[0013] Meranmnuueckas TpyOa Ay HEPTAHOH CKBaKWUHBI COTJIACHO HACTOAIIEMY
HU300PETEHUIO COACPIKUT:
OCHOBHOM KOpITyC TPYOBI, COAEP)KAIIMHA NMEPBYI0 KOHIEBYIO YacTh M BTOPYIO
KOHIIEBYIO 4acTb, IPU 3TOM
OCHOBHOH KOPITYC TPYOBI COACPIKHUT
HUMTEb, C(HOPMHUPOBAHHBIH HA TIEPBOH KOHIIEBOW YaCTH, H
My Ty, chopMHupOBaHHYIO HA BTOPOH KOHLEBOH YaCTH;
HUTITIETh COACPIKUT

KOHTaKTHYIO TIOBEPXHOCTH HHIIIETIS, COMEPIKANIYIO YaCTh ¢ HAPYKHOU PEe3bOOI;

My(dTa COmepKUT

KOHTAKTHYIO TIOBEPXHOCTH MY(THI, COACPIKAIIYIO YacTh C BHYTPEHHEH Pe3b00ii;

MeTaJuTH4YeCcKas TpyOa st He(pTAHON CKBaKMHBI JOTIOIHUTEIIBHO COAEPIKHT

MOJIMMEPHOE TOKPBITHE, COJEPIKAIIEE TMOJHMMEP, TBEPABIA CMa3bIBAKOLIUN
MOpPOIIOK M (TalonMaHUH MEIW, HAa WJIM TOBEPX IO MEHbIIEH Mepe OJHOW u3
KOHTAKTHOM MOBEPXHOCTH HUMIEIS U KOHTAKTHON MOBEPXHOCTH MY (THI.

[0014] Cmoco0 H3rOTOBIEHUS METAUIMYECKOH TPYOBI i HE(PTIHOH CKBAKHHBI
COTJIACHO HACTOSIIEMY W300PETEHUIO COACPIKHUT CIICTYFOTIIHE ITATIBI:

MOJATOTOBKA METAJUTHYECKOH TPyObl 111 HE(TAHOW CKBOKHHBL, TPH STOM
MeTaJUITHYecKas TpyOa s HeTAHON CKBOKHHBI CONEPIKAT OCHOBHOW KOPITYC TPYOBI,
COJEP)KAIUK  HUIIIENb, COAEPKANIMH  KOHTAKTHYIO TOBEPXHOCTh  HUIIIEIS,
COAEPKAIMYI0 YacTh C HAPYKHOH pPe3pOoH, W My(Ty, COAEP)KANIYI0 KOHTAKTHYIO
MOBEPXHOCTH MY(THI, COACPIKAINYFO YaCTh C BHYTPEHHEH PE3bOOH;

HAHECEHUE KOMITO3ULHH, COJACPKAINEH MOJMMEP, TBEPABIM CMa3bIBAKOLIUN
MOPOINOK M (TANOIMAHWH MEOW, Ha TI0 MEHbHIEH Mepe OJHY IOBEPXHOCTh M3
KOHTAKTHOM TMOBEPXHOCTH HUIIIES U KOHTAKTHON MIOBEPXHOCTH MYy (PTHI; M

OTBEP)KIACHHE KOMITO3UIIUN, HAHECEHHOW A (POPMHPOBAHHA TIOIMMEPHOTO

MNOKPBITHA.



TEXHUYECKHUE PE3VJIbTATBI U3OBPETEHUA

[0015] Metanmnuueckas TpyOa Ay HEPTAHON CKBaKWUHBI COIJIACHO HACTOSAIIEMY
HU300pPETEHHI0 MOKET OBITh CBHHYEHA C BBICOKMM KPYTAIIMM MOMEHTOM, JQKE €CIIH
MeTaJUITHYecKas TpyOa ans HeTAHON CKBaKHHBI WMeeT O0opirol muametp. Crocod
W3rOTOBJICHUSI METAJUITMYECKOW TpyObl sl HE(PTAHOW CKBAXKHHBI  COTJIACHO
HACTOAIIEMY WU300PETEHHIO MO3BOJIIET H3TOTOBUTH BBIMICYKA3AHHYI0 METAILTHYECKYIO

TpyOy At HeTAHOM CKBAYKHHBL.

KPATKOE OITMCAHUE YEPTEXEM

[0016]

Ha ®UI. 1 npeacrasneHa rpaduk, WUTFOCTPUPYIOIMIMNA B3aHUMOCBI3b MEXKIY
KOJIMYECTBOM OOOPOTOB HWMEIOMIEH YYaCTOK YyHOpa METAJUTMYECKOH TPYyOBI it
HE(TIHOW CKBOKHUHBI M KPYTAIIMM MOMEHTOM TPH CBUHYMBAHWU METAJTMYECKOH
TPyOBI U1t HePTAHOM CKBAYKUHBI.

Ha ®UI. 2A mnpeacraBneH rpaduK, WIUIFOCTPUPYIOIIMM B3aUMOCBI3b MEXKIY
coaepkaHueM (ramonMaHMHA MEOU B TMOJNMMEPHOM TOKPBITHM M BBICOKOH
XapaKTEPUCTUKOM KPYTAIIErO0 MOMEHTA.

Ha ®UI. 2B nmnpexacraBneHa B YBEIMYEHHOM MacmrTa0e 4YacTh rpaduka,
WUTIOCTPHUPYIOMIETO B3aUMOCBA3h MEXKIY COJACp)KaHWEM (rajonuaHWHa MEIH B
MOJIUMEPHOM TOKPBITHM M  XapAaKTEPUCTHUKOM BBICOKOTO KPYTSIIEr0O MOMEHTA,
MoKa3aHHOTro Ha Pur. 2A.

Ha ®UI'. 3 moka3zana cxeMa, WIDTFOCTPHPYIONIAS OJWH MPUMEP METAJUTHYECKOU TPYObI
T HeTTHON CKBKHHBI COTTIACHO TAHHOMY BAPHAHTY OCYLIECTBICHHUS H300PETCHHA.
Ha ®UI'. 4 moka3aH 4acTHUYHBIN BUA B pa3pe3e (ITPOJOIEHOM pa3pese), mapauieTbHOM
HAITPABJICHHIO OCH TPYObI My(THI METAJUTHUYECKOW TPYOBI i HE(TIHOW CKBAKHHBI,
nokaszanHou Ha OUI". 3.

Ha ©UI. 5 npeacraBineH Bua B pas3pese, NApauieIbHOM HAIPaBICHUID OCH

METAUTMYECKON TpyObl 1711 HE(TAHOM CKBaKWHBI, NOKas3aHHoM Ha OUI. 4,
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WUTIOCTPUPYIOIMUN YaCTh PAIOM C HUMIMENEM METAUTHYECKON TPyObl At HeTIHOU
CKBa’KHHBI.

Ha O©®UI. 6 npexncrasieH Bua B paspe3e, MNapaUICIbHOM HANPABICHUIO OCH
METAJUTMYECKOW TPYOBl I HE(PTAHOM CKBaOXKMHBI, TMoKaszaHHOM Ha OUI. 4,
WUTIOCTPUPYIOMIHH YacTh PSAOM ¢ My(PTOH METaNTMYeCKOW TPyObl s HEPTIHOU
CKBa>KUHBI.

Ha ®UI. 7 npeacrtaBieH 4YacTHYHBIA BHI B paspe3e (IIPOIOIEHOM paspese),
MapajuleIbHOM HATIPABJICHUIO OCH TPYOBl COEAMHUTEIIEHOM MY(TBHI METaUTAYeCKOU
TPYOBI Jisi HEe(TIHOW CKBAKHHBI COTJIACHO JAHHOMY BapHAHTY OCYIICCTBIICHHS
n300peTeHus, oTnuyaronmiics or OUI. 4.

Ha ®HWI. 8 mnokazaHa cxeMa, WUIOCTPUPYIOMAS METAIUTHYECKYI0 TPYyOy
WHTETPATPHOTO THMA M1 HE(TIHOW CKBOKHHBI COTJIACHO JAHHOMY BAapUAHTY
OCYIIECTBICHUA H300PETCHHUA.

Ha ©®UI'. 9 mpencrtaBneHa B yBEIMYEHHOM MAacIITa0€ KOHTAKTHAs TOBEPXHOCTH
HMIINENA, TokazanHoro Ha OUI. 5.

Ha OUI'. 10 mpeacraBieHa B YBEIWYEHHOM MAcIUTa0€ KOHTAKTHAsA IOBEPXHOCTH
My(}ThI, mokazanHoi Ha DUI. 6.

Ha ®UI'. 11 mpencraBneHa B yBENMYEHHOM MacmTabe KOHTAKTHAS MOBEPXHOCTH
HUTITIEIS COTJIACHO TAHHOMY BapHAHTY OCYIIECTBIICHUS U300PETECHUS, OTIHYAFOINASCS
or OUI". 9.

Ha OUI. 12 mpexacraBieHa B YBEIMYEHHOM MAcIITa0e KOHTAKTHAS TTOBEPXHOCTH
HUTTIEIS COTJIACHO TAHHOMY BapHAHTY OCYIIECTBJICHHUSA U300PETEHHUS, OTIIHYAFOIIASCS
or OUI'. 9 u OUI. 11.

Ha OUWI. 13 mpexacraBineHa B YBEIMYEHHOM MAcIITa0€ KOHTAKTHAS TTOBEPXHOCTH
HUTTESA COTJIACHO TaHHOMY BApHAHTY OCYIIECTBIICHUS M300PETEHHUS, OTINYAFOINASACS
or OUI'. 9, OUI'. 11 u OUI. 12.

Ha O©WI. 14 npeacraBneH rpaduk, WUTOCTPHPYIOMHUNA B3aUMOCBSI3h MEKIY
METAJUNIM3UPOBAHHBIM CIIOEM M pe3yJibTaTaMu McIbITaHus boyaeHa B BUaE nmoKazarens

CTOMKOCTH K 00pa30BaHHIO 33 TUPOB.



Ha OUI'. 15 mpeacraBneHa B YBEIMYEHHOM MAacITa0e KOHTAKTHASA IOBEPXHOCTH
My(TbI COITIACHO JAHHOMY BapUAHTY OCYIIECTBIICHUS HM300pPETEHUS, OTIMYAIOIIASCS
or ®UT". 10.

Ha ®UI'. 16 mpencraBneHa B yBENMYEHHOM MAacmTabe KOHTAKTHAS MOBEPXHOCTH
HUIIIENS COTTIACHO JAHHOMY BAapHAHTY OCYLIECTBIICHHUS M300PETEHHS, OTIHYAIOIIASICS
or ®UI". 9, OUTI'. 11, OUI'. 12 u OUI". 13.

Ha OUI. 17 mpexacraBieHa B YBEIMYCHHOM MAcIITa0e¢ KOHTAKTHAS TIOBEPXHOCTH
HUIIIENA COrTIACHO JAHHOMY BAapHAHTY OCYLIECTBIIEHHUS M300pPETEHHS, OTIHYAOIIASCS
or ®UI". 9, OUTI'. 11, OUI". 12, OPUI". 13 u OUI". 16.

Ha OUI. 18 mpexacraBneHa B yBEIMYEHHOM MAcIITa0e KOHTAKTHAS TOBEPXHOCTH
HUMIENA COrTIACHO JAHHOMY BAapHAHTY OCYILIECTBJIICHUS M300pPETEHUS, OTIMYAOIIASCS
or ®UI". 9, OUTI'. 11, OUI'. 12, OUI". 13, OUI. 16 m OUI". 17.

Ha ®UI'. 19 npeacrasnen rpaduk, TOACHIIOIINN MOBEACHUE KPyTAMEro MoMenTa AT

IIPU CONPOTUBIICHUH YIIOPA ¢ YYETOM MPHUMEPOB.

OITMCAHHME BAPUAHTOB OCYINECTBJIEHMA N30BPETEHI A
[0017] Hwke BapwaHT OCYIIECTBICHHUS H300PETCHHS OYACT MOAPOOHO PACKPBIT CO
CCBUIKOHM Ha uepTerku. Ha uepreskax OyayT MCIIONB30BATHCSA OAHHAKOBBIE CCHIIOYHBIC
0003HAYEHUS IS OJHHX M TEX K€ MJIM CXOIHBIX JIETANICH, U UX PACKPHITHE HE OyaeT
MOBTOPATHCA.
[0018] ABTOpPBI HACTOAIETO HW300PETEHHA TPOBOAWIA PA3THYHBIC HCCIIECOBAHUS
B3aMMOCBSI3H METAITHYECKOU TPYOBI 17151 HE(PTAHON CKBaKUHBI M KPYTAIIETO MOMEHTA
3aTOKKA. B pesynbTate aBTOPHI HACTOAMIETO W300PETEHHA NMPUILIA K CIEXYFOIIAM
BBIBO/IAM.
[0019] XapakTepucTHKa BBICOKOT'O KPYTSIIET0O MOMEHTA

[Ipy CBHHUMBAHWUH METAUTMYECKHX TPYO I HE(PTIHOW CKBAKHUHBI MEXKTY
co0OM 3apaHee OMPEAETSAIOT ONTUMAJBHBIM KPYTAIIWHM MOMEHT JUIA 3aBEPIIEHUS
ceunumBanusa. Ha ®OUI. 1 mpexacrasnena rpaduk, WLTFOCTPUPYIONIHH B3aUMOCBSI3b

MEKIy KOJIMYECTBOM OOOPOTOB UMEIOLIEH YYaCTOK YIIOpa METAUIMYECKON TPyOBI A
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HE(PTIHON CKBOKHUHBI M KPYTAIIMM MOMEHTOM TPH CBUHYMBAHWU METAJUTHYECKOHU
TpyOBl gt HeTsiHOW ckBakmHbl. Kak mokazano Ha OUI. 1, mpu cBUHYMBaHHH
METAIUTMYECKUX TPYO MJIA HEPTAHOM CKBOKMHBI MEXKIy COOOHM CHavana KpyTAIIHUN
MOMEHT YBEJIMYHMBAETCS YMEPEHHO M TPOMOPIHOHAIBHO KOJIW4ecTBY 000poToB. Ilo
Mepe NPOAODKCHH CBUHYMBAHUA YYAaCTKH YNOpa BXOJAT B KOHTAKT APYT C APYTOM.
Bosnukaromuii B 3T0 BpeMsl KPYTAIIUA MOMEHT HA3bIBAIOT «KPYTAIIUM MOMEHTOM TS
yropa». Ilocrme nocTwkeHHs KPYTALIEr0 MOMEHTa 1S ymopa NpH NPOAOKEHHH
CBUHYMBAHUSA KPYTAMIMA MOMEHT OBICTPO YBEIHYMBACTCA MPOMOPIHOHAIBHO
KOMM4YecTBY 000poTOoB. CBHHYMBAHHME 3aBEPINACTCA B MOMEHT BPEMEHH, KOTJa
KPYTALIHA MOMEHT JIOCTHTAET 3apaHee 3aJaHHOTO 3HAYEHHUS (KPyTAIETo MoMeHTa To
3arsokkn). [lpm  kpyrsamem w™omeHTte To 3aTsDKKM  YYaCTKH METaUTHYECKOTO
VIUIOTHEHUS B3aUMOJEUCTBYIOT JPYr C JAPYIOM C COOTBETCTBYIOIIMM JAaBIEHUEM
MEXAy NOBEPXHOCTAMM. B 3TOM ciyyae JOCTHraerTcsi BbICOKAs ra30HEMPOHULIAEMOCTD
B OTHOIIEHHH METAJUIMYECKHX TPyO 1A He(TIHOW CKBakuHBL [lo mocTwkeHuH
KpyTAIIEro MoMeHTa TO 3aTSKKHM, €ClM MPOJOJDKATh YPE3MEPHO CBUHYMBATH
METAUTMYECKUE TPYObl A7 HEPTIHOM CKBAXHUHBI, OyAET HJOCTUTHYT KpYTAIIUH
MOMEHT Ha Tpejesie TEKYYeCTH U 4acTh HUMmens u Mmy(ror nepopmupyercs. B nanHom
PACKPBITHH PAa3HOCTb MEKIY KPYTAIIMM MOMEHTOM T's yropa M KpyTAIIMM MOMEHTOM
Ty Ha mpeaene TEKy4eCTH HA3bIBAIOT «KPYTAIMMM MOMEHTOM AT mpu conpoTHUBICHUH
yIopa.

[0020] CrmemyeT yuuThIBaTh, YTO B Ka4eCTBE IPYrod (POpPMBI METATHYECKOH TPYOBI
I HeTTHOW CKBAXKHHBI JOCTYITHA TPyOa ¢ KIMHOBHAHBIM PE3bOOBBIM MPOPHUIEM U
0e3 yyacTka ymopa. B ciiydae Takoro THma HMMEIOIMEHW KIWHOBHIHBIM Pe3bO0BOU
mpoUITb METAUTMYECKOW TPYyOBI Ui HE(PTAHOW CKBAKHHBI, AHATIOTHYHO HMEIOIIEH
VYaCTOK yIOPa METAJUTHIECKOHW TPyOe Tt HEPTAHON CKBaYKHUHBI, B3AUMOCBA3bh MEKIY
KOJIMYECTBOM OOOPOTOB METAUIMYECKOM TPYOBI id HE(QTIHOW CKBOKHHBI U
KPYTAIIUM MOMEHTOM 3aTsDKKH Taroke nmokaszana Ha OUI. 1.

[0021] 3mech TepMHH «KIMHOBHAHBIA Pe3b00BOM mMPOGHUIL» O3HAYAET PE3BOY,

MMEIOIIYI0 KOHCTPYKLHMIO, OTMHMCAHHYI0 HIbKe. Ha 4acTu KIMHOBHIHOTO Pe3b0OBOTO
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npodunist ¢ HApy)KHOW pe3p0Od B HAMPABIEHWH, B KOTOPOM TPOU3BOAUTCS
3aBHHYMBAHME HUIIIEI, IIMPUHA BEPUIMHBI YaCTH C HAPY>KHOM Pe3bOOH MOCTENEHHO
YMEHBINAETCS BAOJIb BUHTOBOM JTUHHUM Pe3bObl, a MUPHUHA KAHABKU YaCTH C HAPY>KHOHU
Pe3b00H MOCTENIEHHO YBEIIMYMBAETCS BJOJb BHHTOBOM JIMHHUM Pe3bObI. A Tarke Ha
YACTH KJIMHOBUAHOTO Pe3b00BOTO MPOGHUIIA ¢ BHYTPEHHEH Pe3b00i B HANIPABICHUH, B
KOTOPOM MPOU3BOAMTCSA 3aBUHYMBAHUE MY(THI, ITMPHHA KAHABKH YACTH C BHYTPCHHEH
pPe3pOON TOCTENEHHO YMEHBINACTCS BAONh BHHTOBOW JIMHWH PE3bOBI, a ITHPHHA
BEPIIMHBI YaCTH C BHYTPEHHEH Pe3bOOH MOCTETICHHO YBEIMYUBACTCSA BIOJIb BUHTOBOU
nMHAA pe3bObl. B ciaywyae meramnmudeckod TpyObl A HEe(TAHOH CKBKHUHBI C
KIIMHOBHIHBIM PE3bOOBBIM MPO(HIEM 10 MEPE CBUHYMBAHUA OTIOPHBIE CTOPOHBI YaCcTH
C HapY’KHOM Pe3b0O M YaCTH C BHYTPEHHEH PE3bOON KOHTAKTHPYIOT JIPYT C IPYTOM, a
TaKKe 3aKIAJHBIE CTOPOHBI YaCTH C HAPY)KHOH pe3pOOW M YacTH C BHYTPEHHEH
pe3b00 KOHTAaKTHPYIOT APYT C JAPYroM, M TMPOHMCXOMHUT OJIOKHPOBKA (TOCaaKa C
HaTsroM). KpyTammii MOMEHT mpu OJOKHPOBKE TAKKE HA3BIBAIOT «OJIOKHPYIOIIUM
KPYTALIAM MOMEHTOM) WIIH «KPYTAIIUM MOMEHTOM 3a0JIOKHUPOBAHHOW CTOPOHBD).

[0022] B HactosAmeM ONMCAHWHU, €CIM HE YKA3aHO HWHOE, HE YCTAHABIIUBAECTCS
pasu4ue MEXAy OJOKHUPYIOIIMM KpPYTAIIUM MOMEHTOM M KPYTALNIMM MOMEHTOM
YIIOpa, ¥ A7l OTCBUIKK K HUM HCIIOJIb3YETCS TEPMHH «KPYTAIIKUKA MOMEHT T's yrmopa». B
Cllydae WMEIONICH KIIMHOBHIHBIA Pe3bOOBOH TPOPUIP METALTHYECKOW TPYOBI s
He()TAHON CKBAKWUHBI, AHAJIOTHYHO HMMEIOIIECH YYaCTOK YIOpa METAJUTHYECKOH TpyOe
Wit He(PTAHOM CKBa)KWHBI, TTOCIIE TOCTIKEHHUS KPYyTAIMET0o MOMeHTa Ts ymopa, eciu
CBUHYMBAHUE TIPOJOIDKACTCA, KPYTAIMHH MOMEHT OyAeT OBICTPO YBEITHYHUBATHCS
MPOTIOPIMOHABHO KOMHYeCTBY 000poTOB. T. €. mpu kpyTameMm momeHTe TS ymopa
B3aMMO/ICHCTBUE MEKIY PE3bOOBBIMH COCIMHEHUSAMH OBICTPO yBenmmuuBaeTcsa. Ecim
CBUHYMBAHUE OyAeT MPOAOIDKEHO, OYAET TOCTUTHYT KPYTAIIMA MOMEHT 10 3aTHKKH.
[To mocTwkeHUM KPyTAIEro MOMEHTAa TO 3aTSKKH, €CIM MPOAOJDKATh YPE3MEPHO
CBUHYMBATH METAJUTMYECKUE TPYObl A HEPTIHOH CKBAKHHBI, OYAET JOCTUTHYT

KpyTammii MomeHT Ty Ha mpeaene TeKydyecTH M YacTh HUNMNENA U  MYy(QTHI

neopMUpyeTCH.
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[0023] Kak omumcaHo BbIlNe, A METAUIMYECKUX TPYO A HE(PTIHOW CKBAKUHBI
OOMBIIOTO JUAMETPA 334AF0T BBICOKUH KPyTAIMNA MOMEHT To 3aTsDKKH. Tem He MeHee,
B Cllydyae, KOTJia 3aJaHO BBICOKOE 3HAYEHHE KPYTAIIETO0 MOMEHTAa TO 3aTSKKH, B
HEKOTOPBIX CIy4asx A0 JOCTHKEHHA KPYTALEro MOMEHTA T0 3aTSHKKH 4acTh HUIIIENA
1 My (11 1ehopMUPYETCS U POUCXOAUT IrIacTHIecKas aedopmanmsa. Ecmu kpyTsmmmid
MoMeHT AT mpu CONMPOTHUBIIEHUH YTIOPA BBICOKUN, MOXKHO MPOJOJDKATh CBUHYMBAHHUE
MOCJIE JOCTIWKEHHA KpyTamero MoMeHnra T's ynopa. [loaTomy, ecnu Kpy TAIIMA MOMEHT
AT npu CONPOTHUBICHHHM YNOpPa BBICOKHMM, MOKHO OCYHIECTBIATH CBHHYHMBAHHUE C
BBICOKHM KPYTAIIUM MOMEHTOM JaKE€ B CJIy4ae METAUTHYECKHX TPyO OONBIIOTO
auaMeTpa Juis HeTSHOW CKBAXWHBL B TakoM ciiydae MeTajUTHYECKHM TPyOam s
HE(TIHOW CKBOKHHBI OyAET CIIOKHO PacciaOuTh coeauHeHWe. B  HacTosmem
ONMMCAaHUM TEPMHH «BBICOKAs XapaKTEPUCTHKA BBICOKOTO KpPYTALIETO MOMEHTa»
O3HAYAECT, 4YTO KpyTAIWMH MOMEHT AT Hpu CONPOTHBIECHUM ymNOpa BBICOKHMH. B
HACTOSALIEM ONMCAHWUM TEPMHH «METaUIMdecKas TpyOa s He(TIHOW CKBAKUHBI
OONBIIOTO AUAMETPA» 0003HAYAET METAITHYECKYIO TPYOY s HE(TIHOW CKBAKHMHBI C
Hapy>kKHbIM guameTpom 254 mm (10 mro¥imoB) unm Ooree.

[0024] 1 yBenuueHus kpyTamero momeHta AT npu cOnpoTUBIEHUHN yHopa MOJIE3HO
YMEHBIIATh KPYTAMMH MOMEHT TS ynopa Wiu yBEeIUYHBATh KPyTAmMMUA MOMEHT Ty Ha
npeaene TeKydecTH. Tem He MeHee, M3BECTHO, YTO B LEJIOM KPyTALNIUM MOMEHT TS
yIopa U KpyTAmuid MOMeHT Ty Ha mpenese TeKy4ecTH AEMOHCTPUPYIOT OJMHAKOBYIO
auHaMuKy. Hampumep, ecmu ko3(pHIMEHT TpPeHHWS MOBEPXHOCTH METAUTHYECKOU
TpyOBI 111 He(YTIHOW CKBAKWHBI CHIPKEH, YTOOBI YMEHBIIUTH KPYTAIIUHA MOMEHT TS
ynopa, KpyTamuid MOMEHT Ty Ha Tpeaene TEKY4YeCTH TaKKe CHWXKaerca. B aTou
CUTYallil WHOT/IA YacTh HUMMENS Wi MyQTsl nedopMUpPYETCS TIEpe] TOCTHKEHUEM
Kpyramero momeHTa To 3armkku. Kpome Toro, ecnmm ko3pduumeHT TpeHUs
MOBEPXHOCTH METAINTHYCCKON TPYOBI I HEPTIHOW CKBAKHUHBI YBEJIHYEH, YTOOBI
YBEIIMYUTh KPYTAIMM MOMEHT Ty Ha mpenene TEKYy4eCTH, KPYTSAUMH MOMEHT TS

yIopa TakKe CHIWKAEeTCI. B 5TOM cuTyanuum HWHOrJa y4YacTKM YIIOpa MOIYT HeE
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KOHTAKTHPOBATh APYT C JIPYroM JAaXe MO JOCTIKEHHH KPYTAIIEro MoMeHTa To
3aTKKH.

[0025] Tlo cpaBHEHHMIO C METANIMYECKUMHU TPyOAMH HOPMAJIBLHOTO W MAaJEHBKOTO
auamMeTpa JUid He(PTAHOW CKBKMHBI METAJUIMYECKHE TPYOBI OOJBIIOTO JHAMETPA I
HE(PTIHOW CKBAKWUHBI TaKKE TPEOYIOT TOBBIMEHUS XaPAKTEPUCTHKH BBICOKOTO
KpyTAmEro MoMeHTa. [lodToMy aBTOpBI HACTOSAMIETO HW300PETCHHS TPOBEIH
WCCIIEA0OBAHUS CTIOCOOOB TIOBBIICHUS XaPAKTEPUCTHKH BBICOKOTO KPYTAIIETO MOMEHTA
AaKe B CIy4Yae METAUTHIECKON TPyObI OONBIIOTO TuamMeTpa A He()TTHOW CKBaYKHUHBL
B pesynbpTaTte aBTOPBI HACTOSTIETO W300PETEHHS MTPHIILTH K CIIEIYFOIIAM BBIBOIAM.
[0026] Ha ®UI'. 2A mpencraBneH rpaduk, WLTIOCTPUPYIOMUN B3aUMOCBA3b MEKITY
coaepkaHueM (pranonMaHWHA MEOW B TOJHMEPHOM TIOKPHITHH W BBICOKOU
XapaKTEPUCTUKOHN KpyTsmero MmomeHTa. ['padpuk Ha ®UI'. 2 6pin momyveH HA OCHOBE
pesynbraTtoB Ilpumepa 1, packpseitoro Huwxke. B Ilpumepe 1 wmcnmonmp3oBamu Tak
HA3BIBAEMYI0 «METAILTHYECKYIO TPYOy M He(DTIHON CKBa’KHHBI OOJIBIIOTO JHAMETPA
(c HapyxHBIM quameTpoM 273,05 mm (10,75 mo¥ima) u TommuHON cTeHKH 12,570 Mm
(0,495 mroiima)).

[0027] AGcumcca Ha OUI. 2A mpenctaBmsier coOOM conepkaHue (BECOBBIX %o)
¢dTanonpanuHa MeIH B MMOTUMEPHOM MOKpbITHH. OpauHara Ha OUI. 2A mpencrasnser
coboi kpyrsamuii momeHT AT mpu comporuBneHum ymnopa. Kpyrammit momeHt AT
MPH CONPOTHBIICHHUH YyIOpa OBLT OMPEAeJeH KaK OTHOCHUTEIbHOE 3HAYEHHE TI0
CpaBHEHHIO C KpyTammM MomMeHTOM AT TpuH conmpoTHBIECHHH yIopa, KoOrnaa
WCTIONb30BANIA TIPUCAIKY, yKazaHHyto B ctaHgapre APl (Amepukanckuii HeTIHOU
uHcTuTyT) BUL 5A2 (1998), 1 ero 3Hauenne Obu10 B3ATO paBHbIM 100. Ha OUI. 2A
oembiMm  kpyxkkoM (O) 0003HaYeHO, YTO B TOJUMEPHOM TOKPBITHH COACPIKAIICS
(TanoMaHuH MM, a YePHBIM KpykkoM (@) 0003HaUYEHO, YTO (TAIOIHAHUH MEIH HE
COAEPIKAIICS B TIOJTUMEPHOM TTOKPBITHH.

[0028] Kak nmoka3zano Ha ®UTI'". 2A, kpyTsamumii MomeHT AT npu conmpoTuBIeHUU yropa
VBEJIMYUIICS, KOT/Ia TIOJUMEPHOE TOKPBITHE COAEPKaIo (PTANOLMAHUH MEIH, TIO

CPAaBHEHHIO CO CIly4aeM, KOTJa MOJUMEPHOE MOKPBITHE HE COAEPKANo (PTaTOIMaHUH
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mMeau. T.e., ecliM TOTUMEPHOE TIOKPBITHE COACPKUT (PTANOIMAHWH MEJH,
XapaKTEePUCTUKA KPYTALNIETO MOMEHTAa YBENWYMBaeTcsa. B 3TOoM ciydae MOXKHO
OCYINECTBIIATh CBUHYMBAHHUE C BBICOKUM KPYTAIIMM MOMEHTOM JaXKe€ METaTHYECKUX
TpyO O0IBIIOTO AHaMeTpa I He(TTHON CKBaKHHBL.
[0029] Ha @®UI'. 2B mnpeacraBneHa B YBEIHMYCHHOM Macintabe d4acTh Tpaduka,
WUTIOCTPHUPYIOMIETO B3aUMOCBA3h MEXKIY COJACp)KaHWEM (rajonuaHuHa MEIH B
MOJTAMEPHOM TIOKPBHITHH M XaPAKTEPUCTHKOW BBICOKOTO KpyTAImEro mMomeHTa. Kak
nokazaHo Ha OUI. 2B, ecnu coxepkanue (TanolMaHAHA MEIA B TOJTHMEPHOM
MOKPBITHH cocTaBisgeT 0,2 BecOBBIX % WM 0OJiee, XapaKTEPUCTHKA BBICOKOTO
KPYTALIETO MOMEHTA METAIUTMYECKON TPYOBI A1 HE(PTAHONW CKBAKHHBI MPOJIOIDKAET
VBEITMYUBATHCA.
[0030] CymHocTh METAIMYECKON TPYOBl A HEe(TAHON CKBAKHHBI M CIIOCOO €€
W3TOTOBJIEHUS COTJIACHO HACTOSALIEMY BapHAHTY OCYIIECTBJIICHHA, YCTAHOBIICHHAS HA
OCHOBE BBIIIEYKA3aHHBIX PE3YyIBTATOB, PACKPHITA HIIKE.
[0031] 1. MeTtammueckas TpyOa A He)TTHON CKBAXKHUHBI, COIEPIKAINA:

OCHOBHOHM KOPITyC TPyOBI, COAEPKAIIMHA MEPBYIO KOHIIEBYIO YacTh U BTOPYIO
KOHIIEBYIO YacTh, IPU 3TOM

OCHOBHOM KOPIYC TPYOBI COAECPIKUT

HUMIEh, CHOPMUPOBAHHBIN HA TIEPBOH KOHIICBOW YaCTH, H

My Ty, chopMHUpOBaHHYIO Ha BTOPOH KOHIIEBOH YaCTH;

HUTIETh COACPIKHUT

KOHTaKTHYIO TIOBEPXHOCThH HHIIIIEISI, COMEPIKANIYI0 YaCTh ¢ HAPYKHOU PEe3bOOH;

My(dTa cCOmepKuT

KOHTaKTHYIO TIOBEPXHOCTh MY()THI, COIEPKAIIYIO YaCTh C BHYTPEHHEH PE3b00ii;

MeTaJUTH4YeCcKas TpyOa st HepTAHON CKBKHHBI JOTIOJTHUTEIIBHO COAECPIKHT

MOJIMMEPHOE TOKPBITHE, COJCPIKAIIEE MOJHMMEP, TBEPABIA CMa3bIBAFOLIUN
MOPOMIOK M (PTAIOIMAHWH MEIH, HAa UJTH TIOBEPX MO MEHBIIEH MEepPe OHY MOBEPXHOCTH

13 KOHTAKTHOM MOBEPXHOCTH HUMIIETS U KOHTAKTHOW TOBEPXHOCTH MY (THI.
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[0032] Meramnuueckas TpyOa ayiid HEPTAHOH CKBOKWUHBI COTJIACHO HACTOAIIEMY
BAPUAHTY OCYIIECTBICHUA COJECPKUT TOJIMMEPHOE MOKPBITHE, COJEpPIKalIee
¢ranommanus Meau. Takum 00pazom, Take eclid MeTajuindeckas TpyOa A HeTIHOU
CKB)KUHBI UMEET OOBINON AUAMETP, MOKHO OCYIIECTBIIATH CBUHYUBAHUE C OOIBIIUM
KpyTAIuM MOMEHTOM. CIielyeT yUUTBIBaTh, YTO METAJUIMYECKas TpyOa st HeTAHOM
CKB&KMHBI COTJIACHO HACTOSLIEMY BapHaHTY OCYIIECTBJICHHS TaKKe OTHOCHUTCHA K
METAIUTMYECKON TPyOe HOPMAIBHOTO W MAJICHPKOTO JHaMeTpa i HeTIHOU
CKBaXHHBI. Ja)ke B ciydae, KOrjaa MeTalHueckas TpyOa aimst HeTIHOHW CKBAKHHBI
COTJIACHO HACTOSIIEMY BAPHAHTY OCYHIECTBICHHUS OTHOCHTCA K METAJUIMYECKOH TPyOe
HOPMAJIIBHOTO ¥ MAJIEHPKOTO JHaMeTpa a1 He(QTIHOW CKBOKHHBL, BO3MOKHO
CBUHYHMBAHHUE C HEOOXOAUMBIM M JOCTATOYHBIM KPYTAIIMM MOMEHTOM.
[0033] 2. MeTtannmu4aeckas TpyOa it HETIHOW CKBKUHBI IO 1. 1, B KOTOPOH:

noauMepHoe ToKpeiTHe cogepkut oT 0,2 mo 30,0 BecoBrix % (pramonmanHuHa
MEH.
[0034] B o»TomM cayuyae XapaKTEpUCTHKAa BBICOKOTO KpPYTAIIET0O MOMEHTA
METAITHYECKOH TPYOBI A HEPTAHON CKBaKMHBI MPOJODKAET YBETMYUBATHCS.
[0035] 3. Mertammmdeckas TpyOa s HePTAHOH CKBAKHHBI TO M. 2, B
KOTOPOM:

MOJIUMEPHOE TTOKPBITHE COJEPIKUT

ot 0,2 10 30,0 BecoBbIX % (TamoIMaHHA METH,

ot 60 o 90 BecoBbIX % moaUMEpPaA, U

ot 1 10 30 BecoBbIX % TBEPAOTO CMA3bIBAIOIIETO TTOPOMIKA.
[0036] 4. MeTanmudeckas TpyOa 1t HETIHOW CKBXUHBI IO TTI. 2 WITH 3, B KOTOPOH

MOJTUMEPHOE TOKPBITHE cOAepkuT oT 0,2 mo 9,0 BecoBrix % (pramonmanHuHa
MEJH.
[0037] B 3TOoM cnyyae CTOMKOCTh K 0OPA30BAHHIO 33 TUPOB METATUTHYECKOM TPYOBI JIJIst
HE(TIHONW CKBAKUHBI YBEIMYHUBACTCSA B JOIMOJNHEHHE K XaPAaKTEPUCTHUKE BBICOKOTO

KpPYTAILIETO MOMEHTA.
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[0038] 5. Metammuueckass TpyOa Ay HEPTAHON CKBaKMHBI MO MOOOMY W3 mm. 14,
JOTIOJIHUTEIILHO COAEp Kanas

METAJUIM3UPOBAHHBIA  CJIOM MEXKJy II0 MEHbIIEM Mepe  KOHTAaKTHOMU
MOBEPXHOCTHIO HHIMIENA WM KOHTAKTHOM MOBEPXHOCTBIO MY(THI U TOJUMEPHBIM
MOKPBITHEM.
[0039] 6. Metammmyeckass TpyOa st HePTAHON CKBaKWHBI MO JOOOMY W3 T 14,
JOTIOJTHATEIIBHO COAEp KaIast

CJIOH, MOJTYYECHHBIW MTOCPEICTBOM XUMHUYECKOW KOHBEPCHH, MEXIY IO MEHBILIEH
Mepe KOHTAKTHOM MOBEPXHOCTHIO HHUIIIENSA WM KOHTAKTHOW TTOBEPXHOCTHIO My(THI U
MOJIMMEPHBIM MTOKPBITHEM.
[0040] 7. Metammueckas TpyOa s HEQTAHON CKBAKHHBI IO M. 5, JOMOIHUTEIEHO
coJeprKamas

CIIOM, TIOJIYYEHHBIM  TIOCPEACTBOM  XHMHYECKOM  KOHBEPCHUH,  MEXIY
METAUNTU3UPOBAHHBIM CIIOEM U MOJIMMEPHBIM MOKPBITHEM.
[0041] 8. MeTtanmuueckas TpyOa ans HePTAHON CKBaKHMHBI 1O TF0O00MY U3 . 1-7, B
KOTOPOH

MOJIMMEPHOE TIOKPBITHE JOMOTHUTEIIBHO COACPAKUT IHMPOTHBOKOPPO3HOHHBIN
HAIOJIHUTEb.
[0042] 9. Metammueckas TpyOa anst HeTIHON CKBaKHHBI 1O Jr000My W3 . 1-8, B
KOTOPOM

[0 MEHBIIEH MEPE OJHA W3 KOHTAKTHOM MOBEPXHOCTH HUIIIEIA U KOHTAKTHOM
MOBEPXHOCTHIO MY(TBI TIPEICTABIAECT COOOM TMOBEPXHOCTH, MOJBEPTHYTYIO OJHOMY
unu Oojiee BHIOB OOPaOOTKH W3 TPYIIIBL, COCTOSMIEH W3 CTPYWHOH 0OOpabOTKH WU
TPABJICHHUA.
[0043] 10. MeTammmyeckas Tpy0Oa 1y HeQTIHONH CKBayKUHBI 10 TF000My m3 . 1-9, B
KOTOPOH

MOJTUMEP OTHOCHUTCA K OJHOMY MJIM HECKOBKHM THIIAM, BEIOPAHHBIM W3 TPYIIIIHL,

COCTOAMEH W3 JNOKCHUAHOM CMOJBI, (PEHOTBHOM CMOJIBI, AaKPWUJIOBOM CMOJBI,
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YPETAaHOBOM  CMOIIBI, TOMUI(PHUPHOW  CMONBI, TOJTHAMHIOMMHIHOW  CMOJIBI,
MOJTUAMHTHOU CMOJIBI, TOTUMUMHUIHOU CMOJIBI ¥ MTONMHI(UPIPUPKETOHHOMN CMOJIBL.
[0044] 11. MeTannmuueckas TpyOa 11t HepTAHON CKBa)KMHBI 110 M0OOoMy M3 miL. 1-10, B
KOTOPOH

TBEPJBIA CMA3bIBAIOIIUE MOPOIIOK TPEACTABIET COOOH OMHO HMITH HECKOJBKO
BEIIECTB M3 TPYIIIBL, COCTOSIICH M3 TpaduTa, OKCHAA IIMHKA, HATPHAA OOpa, TaibKa,
mucynebuaa MonuOaeHa, aucyiabduaa Boiabdpama, ¢ropuaa rpaduta, cyasduga
OJI0Ba, CyIb(HUIa BUCMYTAa, OPTAHAYECKOTO MOJHOACHA, THOCYTH(PATHBIX COCTUHEHHUN
Y TIOJTUTETPaPTOPITHIIEHA.

[0045] 12. MeTanmmueckas TpyOa 11t HepTAHON CKBAKHHBI 110 TFOOOMY 13 mir. 1-11, B
KOTOPOH

KOHTAKTHAs MTOBEPXHOCTh HUTITIETIS JOTIOJTHUTEITEHO COJEPIKUT
VIUIOTHUTENBHYIO TTIOBEPXHOCTh HUMIIEIA M YIOPHYIO TIOBEPXHOCTh HUIIIIENA, U

KOHTAKTHAS TOBEPXHOCTh My(PTHI TOTIOMHUTEIHHO COAECPKUT YIUIOTHUTEIBHYIO
MOBEPXHOCTh MY(THI U YIIOPHYIO MMOBEPXHOCTh MY(THI.

[0046] 13. Croco0 HM3roTOBICHHMA METAUIMYECKOW TpyObl Mo 1. 1, BKIFOYAIOIIUH
CIICAYIOIIUE TATIBI:

MOATOTOBKA METAJUIMYECKOH TpyObl [id HEPTAHOM CKBAKHHBL, MPH 3TOM
MeTaJUTHYecKas TpyOa as HeTAHON CKBaKWHBI CONEPIKUT OCHOBHOW KOPITYC TPYOBI,
COACPXKAIMUKA  HUMIETb, COACPKAIMMUH KOHTAKTHYIO TIOBEPXHOCTHh  HHUIIIEII,
COAEPKAIMYI0 YacTh C HAPYKHOH pPe3pOor, m My(Ty, COAEP)KANIYI0 KOHTAKTHYIO
MOBEPXHOCTHh MY(THI, COACPIKAIIYFO YaCTh C BHYTPEHHEH PEe3b0OH;

HAHECEHUE KOMITO3ULHH, COJACpKAINEH MOJMMEDP, TBEPABIM CMa3bIBAKOLIUAN
MOPOINOK W (TANOIMAHWH MEOW, Ha TIO0 MEHBIIEH Mepe OJHY IOBEPXHOCTh M3
KOHTAKTHOM TMIOBEPXHOCTH HUIIIIES W KOHTAKTHON TIOBEPXHOCTH MYy(PTHI; M

OTBEP)KIACHUE KOMITO3UIIUHN, HAHECEHHOW A (OPMHPOBAHHA TIOIHMEPHOTO
MOKPBITHA.

[0047] Jlanee OymeT MmOAPOOHO pACKphITaA METATHYecKas TpyOa s HedTIHOU

CKB&)KHMHBI COTJIACHO BAPHAHTY OCYIIECTBICHHS N300PETCHHUS.
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[0048] KoHCTpyKIMSA METATITHYECKOHW TPYOBI 1711 HEPTAHOM CKBAsKUHBI

CHavama OyJeT pacKpbhiTa KOHCTPYKUHUS METAJUTHUECKOU TPYOBI 1 HeDTAHOU
CKBXMHBI COTJIACHO  HACTOSIIIEMY BAPUAHTY OCYIIECTBICHUS H300PETEHUS.
Merammmueckas TpyOa i He(QTIHOW CKBOKHMHBI HWMEET  OOIMEH3BECTHYIO
KOHCTPYKIHIO. JOCTYIHBIMH THIIAMH METAJUIMYECKUX TPYO M HE(PTIHON CKBAKHHBI
ABIIIIOTCS  METAJUTHYecKass TpyOa I He(TIHOW CKBOKHHBI C PE3pOOH W
COCAUHHUTETPHOH My(pTOH W MeTalyiMueckas TpyOa il He(TAHOW CKBAKHHBI
WHTETpaabHOTO THMA. Hike OymeT moapoOHO PacKphIT KKABIH THIT METATUTHIECKOU
TPyOBI 1St He(PTAHOW CKBAYKHUHBI.
[0049] BapmanT, B KOTOpOM MeTajmuueckas Tpyoa 1 nias HeTAHON CKBayKHHBI
MPEACTABIIET COOOHM THII C Pe3b00H U COETUHUTENBHON My (hTOH

Ha ®OUI'. 3 moka3zana cxema, HIUTFOCTPUPYIOIIAs. OJUH MPUMEP METAJUTMYECKOU
TpyOBbl 1 i HEPTIHOW CKBAXKWUHBI COTJIACHO JAHHOMY BApPHAHTY OCYIICCTBIICHHS
n3o0perenus. Ha ®UI. 3 mokaszana cxeMa, HIUTFOCTPUPYIOTIA METATUTHYECKYIO TPYOy
1 ans HeTAHOW CKBaXWHBI TaK HA3BIBAEMOTO THIA C PE3bOOH W COETUHUTEITHHOU
mydroii. Kak mokazano va ®UI'. 3, merammuyeckas TpyOa 1 s HePTAHON CKBAKHHBI
COAEPIKUT OCHOBHOU KopIryc 10 TpyOBLI.
[0050] OcuoBHO#t kopmyc 10 TpyOBI TpoCTHpaeTcss B HANPABICHUHU OCH TPYOBI.
[Tomepeunoe cedeHWe, TMEPICHOUKYIIPHOE HAMPABICHHUIO OCH TPYOBI OCHOBHOTO
kopmyca 10 TpyObI, mMeeT kpyriyio ¢popmy. OcHoBHOM Kopmyc 10 TpyOBI COAEPIKHT
NEpBY0 KOHLEBYIO 4yacTh 10A u BTOpYrO KOHLEBYIO 4dacTh 10B. IlepBas koHueBas
yacTh 10A sABIAETCS KOHIIEBOM 4YACThIO HA CTOPOHE, TMPOTHUBOIOJIOKHON BTOPOM
KoHIeBOM yacTu 10B. B mertammmueckoit Tpyoe 1 ama HeQTIHONW CKBaKHHBI THIA C
pe3b00H U coeTMHUTENTFHON MydTOoH, mokazanHou Ha OUI. 3, ocHOBHOM Kopmyc 10
TPyOBI cOAep)KHT TpyOuaTeid Koprmyc 11 Hummens W coeaMHUTENBbHYIO MydTy 12.
CoenunutensHas my¢dra 12 mpucoeqMHEHAa HA OJHOM KOHIIE TpyOdaToro kopmyca 11
Hummens. B wactHocTH, coenuHuTenbHAS My(dTa 12 HaBUHYEHA HA PEe3pOy HA OJHOM

KOHIIe TpyOuaToro kopmyca 11 Hummens.
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[0051] Ha O®OUI'. 4 moka3zaH 4YacTHYHBIA BHI B paspese (TMPOAOIBHOM paspese),
MapajieIbHOM HAMPaBJICHUIO OCH TPYObI COCAMHUTETbHOU MyPThI 12 MeTaNTHYeCKOU
TpyObI 1 1 HeTaHOM ckBakuHbI, Moka3aHHoH Ha MUI'. 3. Kak nmokazano nHa ®UI'. 3
u OUTI'. 4, ocHoBHOU Kopmyc 10 TpyOs!I conepxut Hurmens 40 u my¢pty 50. Hunmens
40 copmupoBaH Ha IepBOU KOHIEBOK YacTh 10A ocHOBHOTO Kopmyca 10 TpyOsr. [Tpu
cBUHYMBAaHWHU Hummens 40 BcTaBmiioT B MydgTy 50 npyroii Merammayeckod Tpyosr 1
it HeTIHOW CKBOXKHWHBI (HE TOKA3aHA) W BBHHYMBAIOT B Mypty 50 npyrou
METAIITHYECKOH TPyOB! 1 171 HeTAHON CKBAKUHBI.
[0052] MydTa 50 chopMupoBana Ha BTOpOH KOHIIEBOK YacTu 10B ocHOBHOTO KOpIyca
10 TpyOb1. [lpu cBurumBanumM =Hummenp 40 apyrod MeTaumHyeckoW TpyOsl 1 s
HE(PTIHON CKBOKHHBI BCTABIAIOT B My(dTy 50, r Mmy(dTy 50 HABHHUMBAIOT HA HHIIIIENb
40 npyroi MeTaIHYeCKOH TpyOs! 1 A HeTIHONW CKBAKUHBIL.
[0053] KoncTpykuwms Hunmens 40

Ha OUI'. 5 npencrasnen BuA B paspe3e 4acTu pAaoM ¢ HummeneM 40
MeTaTHIeCKOU TpyOsI 1 1y1st HepTSIHOM CKBaKUHBIL, TToOKa3aHHOU HAa OUI. 4, a uMeHHO,
BUA B pa3pe3e BAONb OCH METAUIMYECKOW TpyObl 1 anms HeTIHOW CKBa)KHUHBL
[lynktupHas nunaus Ha OUI. 5 nmpeacraBmser koHCTpykimio MydTel 50 apyroi
METAJUTMYECKOM TPyOBl i HEQTAHOW CKBOKHHBI B CJIy4a€ CBHHYHMBAHUA
METAILTHYECKOH TPYObI 1 171t He(PTIHOW CKBAYKUHBI C APYTOH METAITHYECKON TPyOOu
1 mms HedTsHoM ckBakuHbl. Kak mokazano Ha OUI. 5, Hummens 40 comepkut
KOHTAKTHYIO MOBEPXHOCTh 400 HHIIIENA HAa BHEINHEH TEepUPEPHUHON TMOBEPXHOCTH
nepBod KoHIEeBoH yactu 10A ocHoBHOTO Kopmyca 10 TpyOsl. Ilpu cBuHUMBaHHMH C
APYTOW METAITHYeCKOW TpyOor 1 st HepTIHOW CKBaOKHHBI KOHTAKTHYIO
noBepxHOCTh 400 HUTITIEA BBUHYHBAIOT B My(PpTy 50 apyroii MeTammmyeckou TpyOsI 1
s He(PTAHOM CKBRXUHBI, U OHA KOHTAKTUPYET C KOHTAKTHOM MOBEPXHOCTHIO 500
(Oynmet packpsita HIDKE ) MypTHI 50.
[0054] KonTakTHas nmosepxHocTh 400 HUNIIEN COAEPKUT MO MEHbIIEN Mepe yacTh 41
C HapYy>KHOU pPe3pO0H, C(POPMUPOBAHHYIO HA BHENTHEH mepuepUHHON MOBEPXHOCTH

nepBod koHueBoW yactu 10A. KonrtaktHas mnosepxHocTh 400 HUNMENs MOXKET
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JOTIOJIHUTEIIBHO COAEPKaTh YIUIOTHUTEIBHYIO MOBEPXHOCTh 42 HUNIENS U YIOPHYIO
nosepxHocTh 43 mumnmend. Ha OUI. 5 ynopnas nosepxHocTs 43 Hummens
PacCIONOKEHA HA MEPEIHEN TOPLEBOU MOBEPXHOCTH NEPBOM KOHLIEBOHM yacTH 10A u Ha
BHEIDHEW  mepuepuiHOW  TMOBEPXHOCTH  TEPBOM  KOHIEBOH 4vacTH  10A,
VIUIOTHHUTENNbHAS TOBEPXHOCTh 42 HHIIENA PACMHONOKEHA Jajbllie Ha MEpeaHEH
TOPLEBOU CTOPOHE TIEPBOU KOHIEBOM yacTH 10A, yeM vacTh 41 ¢ Hapy>KHOH pe3bOOii.
Jlpyrumu coBaMH, YIIIOTHUTENBbHAS MOBEPXHOCTHh 42 HUMMENA PACHOJIOKEHA MEXKIY
yacteto 41 ¢ Hapy)XKHOH pe3p0OW W YIOPHOW TOBEPXHOCTHIO 43 HHIIIENA.
VYImoTHUTENbHAS TTOBEPXHOCTh 42 HHUIMIENT UMEET KOHYCHYIO0 ¢opmy. B uwacTHOCTH,
HApPY’>KHBIM JHAMETP VIUIOTHUTEIBHOM TIOBEPXHOCTH 42 HHUMNIENA MNOCTENEHHO
YMEHBINAETCH OT YacTh 41 ¢ Hapy»KHOM Pe3b0OH K YIOPHOH MOBEPXHOCTH 43 HUTIIEIS
B TIPOIOJTBHOM HATIPABJICHUH (HAIIPABICHUE OCH TPYOBI) IEPBOM KOHIEBOM yacTu 10A.
[0055] Tlpu cBuUHUMBaHMHM ¢ APYrod MeETAUTHYECKOHW TpyOou 1 mia HedTaHOU
CKBQKUHBl  YIUIOTHUTEIbHAA MOBEPXHOCTh 42  HUNNEN  KOHTAKTUPYET €
VIUIOTHUTENBHOM TOBEPXHOCTBIO 52 (OyaeTr packpeita Hike) My¢dTer 50 apyroi
MeTaIIMYecKor TpyObl 1 nanms HeTIHOW CKBaXKHMHBI. B wacTHOCTH, BO Bpems
CBUHYMBaHUsA, Korjna Hummenb 40 BcTaBimsaoT B MypTy 50 Ipyroi MeTamu4ecKon
TpyObl 1 and He(TIHOW CKBOKHMHBI, YIUIOTHHTENBHAS TOBEPXHOCTh 42 HUMIENA
KOHTAKTHPYET C YIUIOTHHUTEIHHOW MOBEPXHOCTHIO 52 mMy(dThl. CnemoBaTenbHO, KOTIA
Hunmens 40 TpoI0IDKAIOT BBHHYMBATE B My(pTy 50 Apyroi Merammudeckod TpyOsr 1
Wi He(QTAHOM CKBAXHWHBI, YIUIOTHUTEIIbHAS TOBEPXHOCTh 42 HHINIENA TUTOTHO
KOHTAKTHPYET C YIUIOTHUTENBHOW MOBEPXHOCTHIO 52 My(ThI. 32 CHET 3TOTO BO BpeMs
CBHHYMBAHUA YIUIOTHUTEIbHAS IMOBEPXHOCTh 42 HHUMMENA IUIOTHO KOHTAKTHUPYET C
VIUIOTHUTENBHONH TOBEPXHOCTBIO 52 My(ThI, 4TOOBI cPOpMHPOBATH TaKHUM 00pa3oM
VIUIOTHEHHE, OCHOBAHHOE HA KOHTAKTE METAIA C METAIUIOM. TakuM 00pa3oM MOIKHO
MTOBBICHTH Ta30HETIPOHHUIIAEMOCTh B KAKJIOHW CBHHUYMBAEMOW METAILTHYECKOW TpyoOe 1
st He(PTTHON CKBa>KHUHBIL.

[0056] Ha ®UI'. 5 ymioTHUTENbHAas MOBEPXHOCTh 43 HUMMENS Pacloio’KeHa Ha

NepeIHEN TOPLIEBOM MOBEPXHOCTH MEPBOM KOHLEBOM yacTH 10A. /Ipyrumu cnosamu, B
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Hunmene 40 va OUI'. 5 gacte 41 ¢ HapykHOU Pe3bOOH, YIUIOTHUTEIBHAS TIOBEPXHOCTh
42 nunmens U ynopHas MOBEPXHOCTb 43 HUMIIEA PACIONIOMKEHBI MTOCIIEI0BATENBHO B
YKa3aHHOM TOPAJKE OT LIEHTpa OCHOBHOro Kopmyca 10 TpyObl K MepBOM KOHLEBOM
yactd 10A. Ilpu cBUHUMBAHMM C APYrod MeTamTHUecKoW TpyOou 1 mmsa HedraHOM
CKBQ)XKMHBI YIMOPHas TMOBEPXHOCTh 43 HHUMMNENS PACHOJIOKEHA HAMPOTHUB YIIOPHOM
noBepxHOCTH 53 (OyAeT packpsita HiKe) My(pTol 50 Ipyroi MeTammm4eckou TpyosI 1
Wi HEe(PTIHOW CKBAKWUHBI W KOHTAKTHPYeT C HeW. B dYacTHOCTH, BO Bpems
CBUHYMBAHUSA YINOpPHAas TMOBEPXHOCTh 43 HUMNNENS KOHTAKTUPYET C YIOPHOU
MOBEPXHOCTHIO 53 HHUTIENA B pe3ynbTaTe BBeAeHus Hunmens 40 B mydry 50 mpyroi
METATMYECKON TPYObl 1 st HeTSIHOW CKBaKWHBI. TakuM 00pa3oM MOXKET OBITH
JOCTUTHYT BBICOKHM KPYTAIIUA MOMEHT BO BpEMs CBHHYMBAHHA. KpoMe TOTrO, MOKET
OBITh CTAOMIIM3UPOBAHA TTO3UIIMOHHAS B3aUMOCBA3b MKy Hunmenem 40 u mydroit 50
B IIOJIO’KEHUH CBUHYUBAHMS.
[0057] CnenyeT yunuThIBaTh, 4YTO KOHTaKTHasA MoBepXHOCTh 400 Hunmens 40 cogepKut
Mo MeHbIIeH Mepe 4acTh 41 ¢ HapyKHOH pe3bpOoil. J[pyrumu crnoBaMH, KOHTAKTHAs
noBepxHOocTh 400 Hummens coaepkuT 4acth 41 ¢ Hapy)KHOW pPe3pOOM U HE
0053aTENHPHO COACPIKUT YIUIOTHUTENFHYIO TOBEPXHOCTh 42 HUNNENS W YIOPHYIO
noBepxHOCTh 43 Hunmend. KontaktHas nosepxHOcTh 400 HUMIEIS MOXKET COACPKATH
yacth 41 ¢ Hapy)kHOW pPe3bOOH W YIOPHYIO TOBEPXHOCTh 43 HHIIEIS W HE
0053aTEIIFHO COJCPKUT YIUTOTHHTEIBHYI0 TOBEpXHOCTh 42 Hummeas. KoHTakTHas
noBepxHOCTh 400 HHUMIENST MOMKET coiepaTh 4YacTh 41 ¢ Hapy)KHOH pe3pOOd U
VIUIOTHUTENBHYIO TIOBEPXHOCTh 42 HUMMENT W HE 00A3aTEBHO COJNEPIKUT YITOPHYIO
MOBEPXHOCTH 43 HUIIIETIA.
[0058] KorcTpykums mydter 50

Ha OWI. 6 mpencraBneH Bua B paspe3e dYactH psgom ¢ mydtor 50
METATAYECKOU TPyOBI 1 ayist HeTITHOM CKBaXKWUHBI, TTokazaHHOW Ha OUTI'. 4, T. e. BUT
B pa3pe3e BAOIb OCH METAIIHYECKOW TpyOs! 1 1t HeTaHOM ckBaskmHBL. [lyHKTHpHAS
muaua Ha OUI'. 6 mpencrasmsaer KOHCTPYKUMIO HUnmens 40 Apyrol MeTauIM4eCKON

TpyObI 1 11 HEPTAHONW CKBaKMHBI B CIIy4ae CBUHUMBAHHUA METAJUTMYECKOW TPyOBI 1
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Mg HEe(PTIHOW CKBAXHHBI C JPYrod MeTaJuIMYecKOoW Tpyoou 1 ama HedTsIHOU
ckBaxuHbl. Kak nmokazano Ha OUI. 6, my¢ra 50 conep>KUT KOHTAKTHYIO TIOBEPXHOCTh
500 my¢Tel Ha BHYTpeHHEH mNepu(epuilHON MOBEPXHOCTH BTOPOM KOHLIEBOM YacTH
10B ocuoBHOro kopmyca 10 tpyOsl. [lpu cBHHYMBAHWUH C JPYrod METAJUIMYECKOU
TpyOool 1 1na HepTAHOW CKBOKHHBI KOHTAKTHAsA TOBEPXHOCTH 500 MyQThI
KOHTAKTUPYET C KOHTAKTHOW MOBEpXHOCTHIO 400 HUnmensa 40 apyroi MeTauIMuecKOn
TpyObI 1 15t HeQTIHON CKBaKHMHBI, KOr1a HuUmme b 40 BBUHUHBAIOT B My Ty 50.
[0059] KonrakTHas moBepxHOCTh S00 My(THI COAEPIKUT 1IO MEHBIIEH Mepe YacTh S1 ¢
BHYTPEHHEH  pe3p0oi, Cc(HOPMHUPOBAHHYHO HA  BHYTPEHHEH  mepudepuitHON
MOBEPXHOCTH BTOPOM KOHHEBOM dyacth 10B. Ilpm cBuHYmMBaHmMM wyacte 51 ¢
BHYTPEHHEH pPe3b00H BXOMWUT B 3aleIUicHHEe ¢ 4YacThio 41 ¢ HapyKHOH pe3pOoi
Hunmens 40 gpyrod MeTaumdecKou TpyOs! 1 A HeTAHON CKBAKHHBI.

[0060] KonTtaktHas moBepxHOCTh 500 My(TBI MOKET JOMOIHUTEIBHO COACPIKATH
VIUIOTHUTENBHYIO TIOBEPXHOCTh 52 My()THI W YHOPHYIO MOBEPXHOCTH 53 mydrter. Ha
@UTI'. 6 Ha BHyTpeHHEH Tepu(epUITHON MOBEPXHOCTH BTOPOHM KOHLEBOW yacTu 10B
VIUIOTHUTEIbHASA MMOBEPXHOCTh 52 My(PTHI pacnosio’keHa Janbiie OT LEHTPA OCHOBHOTO
kopmyca 10 TpyObl, uyem wacth 51 C BHyTpeHHeW pe3pOou. J[pyrmmu cinoBamwy,
VIUIOTHUTEbHASA TOBEPXHOCTh 52 My(ThI pacmonokeHa MeXAy 4dacTeio 51 ¢
BHYTPEHHEH pe3b00H W YIMOPHOW TOBEPXHOCTBIO 53 My(ThL YIUIOTHHTETbHAS
MOBEPXHOCTH 52 My(THI IMEET KOHYCHYIO (hopMy. B 4aCTHOCTH, BHY TPEHHUH THAMETP
VIUIOTHUTEIBHON TOBEPXHOCTH 52 My(ThI TOCTENEHHO YMEHBINAETCS OT 4acTH 51 ¢
BHYTPEHHEH Pe3b00OH K YIIOPHOH MOBEPXHOCTH 53 My()THI B TPOAOTHHOM HAIPABICHUN
(HampaBIieHHE OCH TPYOBI) BTOPOH KOHIIEBOK yacTH 10B.

[0061] TIpu cBUHUMBaHWHM ¢ APYrod METAUTMYECKOW TpyOou 1 mia HedTIHOU
CKBXHHBI  YIUIOTHHUTEIbHA  TOBEPXHOCTh 52  My(TBI  KOHTaKTHPYET C
VIDIOTHUTETPHOU TTOBEPXHOCTHIO 42 Hunmens 40 apyroi MeTauTHYecKOu TpyOsI 1 st
He()TAHOM CKBOXHWHBL. B wacTHOCTH, BO BpeMs CBUHYMBAHWA, Korna Hummelb 40
APyTON METAITHYECKOH TpyObl 1 1t HeTIHON CKBa)KMHBI BBHHUMBAIOT B My(pTy 50,

VIUIOTHUTENbHAA TOBEPXHOCTh 52 My(Thl KOHTAKTHPYET C VIUIOTHUTEIbHOH
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MOBEPXHOCTBIO 42 Hunmensd, a koraa Hunmeias 40 BBOPaYMBAKOT JAJIBIIE,
VIUIOTHUTENbHAA TOBEPXHOCTh 52 MY(PTHI MIOTHO KOHTAKTHPYET C YIUIOTHUTEIHHOMU
MOBEPXHOCTBIO 42 HMMMeENA. 3a CYET 3TOr0 BO BPEMs CBUHYMBAHUS YIUIOTHUTEIIbHAA
MOBEPXHOCTH 52 My(THI ITIOTHO KOHTAKTHPYET C YIUIOTHUTEIFHON TOBEPXHOCTHIO 42
HUMTENA, 4YTOOBI CPOPMHPOBATH TAaKUM OOpPa30oM YIDIOTHEHHE, OCHOBAHHOE Ha
KOHTaKTe MeTajyla ¢ MeTayioM. TakuM  00pa3oM  MOKHO  TIOBBICHTH
ra30HEMPOHUIIAEMOCTh B KaKIOH CBHHYMBAEMOM METAIUTMUECKOH TpyOe 1 mis
HE(TIHOU CKBAYKUHBI.

[0062] Vmopras moBepxHOCTh 53 My(THI pacmonokeHa majblle HAa CTOPOHE
OCHOBHOTO Kopmyca 10 TpyObl, YeM YIDIOTHHTENbHAS TOBEPXHOCTh 52 My(QTHL
Jlpyrumu cnoBamu, B My(dre 50 ymopHas moBepXHOCTh 53 My(ThI, yIUIOTHHTETbHAS
MOBEPXHOCTh 52 MypTsl W 4YacTh 51 ¢ BHyTpEeHHEH pe3b0OH PACIOTOKEHBI
MOCTIETOBATENIFHO B YKa3aHHOM TMOPSAAKE OT IIEHTPa OCHOBHOTO Kopmyca 10 TpyOsI K
MEpEIHEMY TOpPLY BTOpOM KOHUEBOM 4actu 10B. Ilpm cBuHUYMBaHWMHM ¢ JOpyrou
METAITHYECKOH TPyOoit 1 1yt HeTAHON CKBa)KUHBI YIIOPHAS TTOBEPXHOCTH 53 My THI
paCIONIOXKEHA  HANpPOTHUB  YNOpPHOM 1oBepxHOCTH 43 Hummens 40  gpyrou
METaJUTMIeCKOr TpyObl 1 g HeTAHOM CKBOKWHBI M KOHTAKTHPYeT ¢ Hed. B
YaCTHOCTH, BO BPEMsI CBHHYHMBAHUS YIIOPHAS OBEPXHOCTH 53 My()ThI KOHTAKTHPYET C
YIOPHOU TMOBEPXHOCTHIO 43 HHIMIENS B pe3yabTare BBeaAcHUs Hunmens 40 B mydty 50
JAPYTOH METAITMYECKOM TPyObl 1 a1 HeTIHOW CKBaKHHBI. TaKHMM O0OpPa3oOM MOMKET
OBITh JOCTHUTHYT BBICOKHH KPYTAIIWH MOMEHT BO BpeMs CBHHUWBaHUA. Kpome TOTO,
MOJKET OBITh CTAOMIM3WPOBAHA TO3WIMOHHAS B3aUMOCBA3b MEKAy Hummenem 40 u
My(dToii 50 B MOTO’KEHUH CBUHYHBAHHA.

[0063] KonrakTHas moBepxHOCTh S00 My(THI COAECPIKUT IO MEHBIIEH Mepe YacTh 51 ¢
BHYTpeHHEH pe3p00i. [Ipu BBIMOMHEHNH KperuieHus 4acTh 51 ¢ BHyTpeHHEH pe3p0oi
KOHTakTHOM moBepxHOCTH 500 My Thl 50 KOHTakTHpyeT ¢ 4YacThio 41 ¢ HapyKHOM
pe3b00oit KoHTakTHOW MOBepXHOCTH 400 Humnmens 40 Takum 00pa3oMm, 4TO YacTh 51 ¢
BHYTPEHHEH Pe3b00H COOTBETCTBYET YacTh 41 ¢ Hapy>KHOU Pe3b00H. Y IITOTHUTETFHAS

MOBEPXHOCTH 52 My(ThI KOHTAKTUPYET C YIUNIOTHUTEBHOM MOBEPXHOCTHIO 42 HUMIIETS
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TakuM 00pa3oM, 4YTO YIUIOTHUTENbHAA TOBEPXHOCTh 52 My(TBI COOTBETCTBYET
VIUIOTHUTENBHOM TOBEPXHOCTH 42 Hummend. YNOpHas MOBEPXHOCTh 53 My(]ThI
KOHTAKTHPYET C YIOPHOW MOBEPXHOCTHIO 43 HUMIENS TaKUM 00pa3oM, YTO YIOpPHAas
MOBEPXHOCTH 53 My(THI COOTBETCTBYET YHOPHOM MOBEPXHOCTH 43 HHIIIIEIIS.

[0064] B cnydae, korja KOHTaKTHas MOBEPXHOCTh 400 HUMIIIENS COAEPKUT YacTh 41 ¢
Hapy’KHOH Pe3bO0H W HE COACPIKHUT YIUIOTHUTEIHHYIO TOBEPXHOCTH 42 HHIIET W
YIOPHYIO TTIOBEPXHOCTH 43 HHIIENA, KOHTAKTHAA TOBEPXHOCTh 500 My TBI COTEPKHUT
yacTh 51 ¢ BHyTpeHHEH Pe3p00H M HE COACPKUT YIUIOTHHUTEIbHYIO MOBEPXHOCTH 52
My(pTBI W yNOpHYIO TOBEpXHOCTh 53 w™MydTe. B crmydae, korga KOHTaKTHas
nmoBepxHOCTh 400 HHUMMENs COAEPKHT 4acTh 41 ¢ HAPYKHOW Pe3bOOH M YHOPHYIO
MOBEPXHOCTH 43 HUMIIEIA K HE COAEPKUT YIUIOTHUTEIBHYIO OBEPXHOCTD 42 HUMIEIA,
KOHTAaKTHasA MoBepXHOCTh 500 My(ThI comepkuT yacth 51 ¢ BHyTpeHHEH pe3pOoH U
VIOPHYIO TIOBEPXHOCTHh 53 My(THI ¥ HE COACPIKHUT YIUIOTHUTEIFHYIO TOBEPXHOCTH 52
My(dTe1. B crydae, koraa koHTakTHas oBepXHOCTh 400 HuUMIemns coaepskut yacth 41 ¢
HAPYXKHOW PE3p00M M YIUIOTHUTEIIbHYIO TOBEPXHOCTh 42 HHUIIENIS W HE COACPIKUT
VIOPHYIO TTOBEPXHOCTH 43 HHIIENA, KOHTAKTHasA MOBEPXHOCTh 500 My Tl COAEPKHUT
yacTh 51 ¢ BHYTpeHHEH pe3b0OH M YIUIOTHUTEIbHYIO MOBEPXHOCTh 52 My(THI M HE
COAEPKHUT YIOPHYIO TTIOBEPXHOCTH 53 My (THI.

[0065] KonTakTHas moBepxHOCTh 400 HUTITIENST MOKET COACPKATh HECKOIBKO YacTeH
41 ¢ HapyKHOU Pe3bOOH, HECKOIBKO YIUTOTHUTEIFHBIX MMOBEPXHOCTEH 42 HUMMEIA U
HECKOJIBKO YITOPHBIX NMOBEpXHOCTEH 43 Hunmens. Hanpumep, ymopHas moBEpPXHOCTH
43 Hunmens, yIUIOTHUTENbHAs NOBEPXHOCTHh 42 Humnmens, 4dactb 41 ¢ HapyXHOH
pPe3pOOH, YIUTOTHUTENIbHAS TIOBEPXHOCTh 42 HUNMEN, YIMOPHAas TMOBEPXHOCTh 43
HUIIIES, YIDIOTHATETBHAS TIOBEPXHOCTH 42 HUTIIENS ¥ 9acTh 41 ¢ Hapy>KHOU pe3pOoi
MOTYT OBITh PACIIOJIO’KEHBI B YKAa3aHHOM TMOPSAAKE HA KOHTAKTHOHM moBepxHOCcTH 400
Hunmens 40 B HampaBlIEHUM OT MEPEIHEro Topua MnepBod KoHueBod yactu 10A k
HEHTPY OCHOBHOTO Kopmyca 10 TpyOel. B stom cnmyuae wacte 51 ¢ BHyTpeHHEH
Pe3bO0H, YITIOTHUTENbHAS TOBEPXHOCTH 52 My(PTHI, yITOpHas MOBEPXHOCTH 53 My(PThI,

VIUIOTHUTENbHAA TOBEPXHOCTh 52 My(dThl, uYacTth 51 ¢ BHYTpeHHEH pe3bOOH,
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VIUIOTHUTENbHASA TOBEPXHOCTh 52 My(THI U YHOPHAsA MOBEPXHOCTh 53 My(TBHI MOTYT
OBITh PACcTOIOKEHBI B YKA3aHHOM TMOPSAAKE HA KOHTAKTHOW MOBEPXHOCTH 500 MyQThI
50 B HampaBll€eHMHM OT IEPEIHEr0 TOpLA BTOPOM KOHUEBOM 4yactH 10B k wmentpy
OCHOBHOTO Kopmyca 10 TpyOsr.
[0066] Ha ®UI". 5 u ®UI". 6 H300pakeHO TaK HA3BIBAEMOE «HAWITYUINEE COCTUHEHHUEY,
B KOTOpOM HuMeab 40 coaepkuT 4acTh 41 ¢ HapyKHOM Pe3bOOH, YILUTOTHHTEIHHYIO
MOBEPXHOCTh 42 HUNMENS W YIOPHYIO TOBEPXHOCTh 43 Hummens, a mydra 50
COAEPKHUT YacTh 51 ¢ BHyTpEeHHEH pe3bOOH, YITIOTHUTEIBHYIO TIOBEPXHOCTD 52 My ThI
W YTOPHYIO TOBEPXHOCTh 53 My(Thl. TemM He MeHee, COTIACHO PACKPHITOMY BHIIIIE
Hummenb 40 MOKET coaepkaTh 4acTh 41 ¢ HapyXHOW Pe3p0Or W He 00S3aTEITBHO
COJICPKUT YIUIOTHUTEIBHYI MOBEPXHOCTHh 42 HUNMENA W YIOPHYIO MOBEPXHOCTH 43
Hunmensd. B atom cnydae mydra 50 cogepsxut yacte 51 ¢ BHyTpeHHEH pe3pOOH U HE
COAEPKHUT YIUIOTHUTEIFHYIO MOBEPXHOCTh 52 My(THI W YIOPHYIO MOBEPXHOCTH 53
mypTer. Ha ®OUI. 7 mnpeacrabmeH BuI, WUTOCTPUPYIOIMUNA OJHH TIPUMED
METATHYECKOH TPyOBI 1 1711 HEPTAHON CKBa)KUHBI, B KOTOPOH HuUMmenb 40 comep>KUT
yacTh 41 ¢ Hapy>KHOU pe3bOOM M HE COACPKUT YIUIOTHUTEIBHYIO TMOBEPXHOCTH 42
HUNIENA ¥ YIOPHYIO MOBEpXHOCTh 43 Humnmens, a my¢ra 50 comepkur vacts 51 ¢
BHYTPEHHEH Pe3b00H U HE COACPKUT YIUIOTHHUTEIBHYIO TOBEPXHOCTH 52 My(THI U
YIOPHYIO TIOBEPXHOCTH 53 My(THL
[0067] BapmanT, B KOTOpOM MeTajmuueckas Tpyoa 1 1mias HeTAHOW CKBasKHHBI
MPEICTABIIET COOOH MHTETPATBHBIN THIT

MeTtammudeckas tpyOa 1 mns HeTAHOW CKBaKHHBI, TokasaHHas Ha OUI. 3,
OUI'. 4 u OUI'. 7, aBnseTcs TaK HA3BIBAEMOM METAJTMYECKON TPyOO# 1 st HeTSTHOM
CKBOKHHBI «THMAa C Pe3b00H W COCTUHUTENBbHOW My(TOI», B KOTOPOW OCHOBHOU
kopmyc 10 TpyOBI COAEpKHUT TPyOdaThid Kopmyc 11 HUTMENs W COETUHHUTEIBHYIO
mydry 12. Tem He MeHEe, MeTayUTHUEeCKas TpyOa 1 11 HeTAHON CKBAKHHBI COTTIACHO
JAHHOMY BapHAHTy OCYIIECTBICHHUA HW300PETECHUA MOKET TPEACTABIATh COOOU

WHTETPATIbHBIA THIT BMECTO TUTIA C PE3H0OH M COCTUHUTETBHOU My (PTOH.
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[0068] Ha ®UI'. 8 moka3zaHa cxeMa, WILTIOCTPUPYIOINAS METAITHYECKYIO TpyOy 1 amms
HE(TIHOW CKBOKWHBI HWHTETPAJIBHOTO THIA COIJIACHO JAHHOMY  BAapUAaHTY
ocyiecTieHusa n3ooperenus. Kak mokazano Ha ®UI'. 8, meranmuueckas tpyda 1 s
HE(PTIHONW CKBAKUHBI MHTETPAIGHOTO THIIA COJAEP’KUT OCHOBHOM Kopmyc 10 TpyOsL
OcHoBHO# kopmyc 10 TpyOBI COIEP’KHUT MEPBYIO KOHIEBYIO 4acth 10A m BTOpYIO
KoHLEeBYl0 yacTh 10B. IlepBas koHueBas uacte 10A pacmojio’)keHa Ha CTOPOHE,
MPOTHUBOMOJIOKHOM BTOPOoM KoHIEBOM yacTu 10B. CornacHo packpeiTOMY BBILIE B
MeTaTHYeCKOU TpyoOe 1 11t He)TTHON CKBaXKHHBI THIIA C PE3OON W COCTUHUTEITEHON
My(droii ocHOBHOU Kopmyc 10 TpyObI comepsxut TpyOuaTeid kopmyc 11 Humnmens u
coequHUTENbHYI0 MydTy 12. Jl[pyrumu cioBamu, B MeTaUTHYeCKOH TpyOe 1 s
He()TAHOU CKBAKHHBI THIA C PE3bOOH M COECTUHUTEIIFHOH My(pTOW OCHOBHOM KOPITYC
10 TpyObI 00pa3oBaH CBHHYMBAHWEM JBYX OTACIBHBIX 3JEMEHTOB (TPyO4aToro
koprmyca 11 Hunmens u coeauHHUTENbHOH My(dThI 12). HaobopoT, B MeTammmyeckou
TpyOe 1 mns HeTAHON CKBaKHUHBI MHTETPATBHOTO THIIA OCHOBHOM Kopmyc 10 TpyOsI
00pa3oBaH HEPA3bEMHBIM CITOCOOOM.

[0069] Hummens 40 cdopmupoBaH Ha nepBoM KoHIEBOH yacTH 10A OCHOBHOTO
kopmyca 10 TpyObl. [lpm cBuHuuBaHmm Humnmenb 40 BCTABIAIOT W BBUHYUBAIOT B
My¢pTy 50 apyroii MeTamummdeckod TpyOsr 1 nist HeTAHOM CKBa)KUHBI HHTETPATBHOTO
TUTIA ¥ TAKHM 00pa30M BBUHYHBAIOT B My Ty 50 Apyroi MeTamu4eckor TpyOsr 1 mis
HE(TIHOW CKBXWHBI WHTETpajapHOro Tuma. Mydra 50 chopmmpoBana Ha BTOpOU
KkoHIeBOU yactu 10B ocHOBHOTO KOpmyca 10 TpyOsr. Ilpu cBuHUMBaHMmM HUTMETH 40
APyTOM MeTauTmyecKoW TpyOsl 1 mis HeTIHOW CKBOKHHBI WHTETPATBHOTO THIIA
BCTaBJIAIOT U BBUHYMBAIOT B My(Ty 50, 4TOOBI TAKUM 00pa3oM CBUHTHTH MyTy 50 ¢
Hunmenem 40 apyroi Metammuyeckor TpyOs! 1 11 He(hTAHOM CKBayKHUHBI.

[0070] KorcTpykuus aummens 40 Metammmaeckord TpyOsr 1 1yt HeTAHON CKBayKHHBI
WHTETPATBPHOTO THIA TaKas e, KaK KOHCTPYKIUs Hurmensd 40 MeTaTi4ecKor TpyOsI
1 g He(pTAHOM CKBXUHBI THIIA C PE3bOOH M COETMHUTENIbHON My (PTOH, TOKa3aHHOU
Ha OUI'. 5. AnanornyHo, KOHCTpYKiumA My(Tel 50 MeTammuueckod TpyOsl 1 s

HE(PTAHON CKBAKMHBI MHTETPANBHOTO THIMA TaKas >kK€, KaK KOHCTpyKuus My¢Tsr 50
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METAITHYECKOH TPyOBI 1 U1 HEPTIHON CKBAYKHUHBI THIA C PE3bOOH U COETUHUTETbHON
mydro#i, mokazanHo Ha OPUI'. 6. Cnenyer yuuteiBaTh, uTo Ha OUI. 8 ymopnas
MOBEPXHOCTh 43 HUIIIENA, YIUIOTHUTEIbHAA MOBEPXHOCTh 42 Hummend U 4yacth 41 ¢
HapYKHOU pe3p0oi B Hummene 40 pacroosKeHbl B ’TOM MOPAJIKE OT MEPETHETO TOPLA
nepBOH KOHIIEBOM yacTH 10A B CTOPOHY IIEHTPa OCHOBHOTO Kopmyca 10 TpyOsr. Takum
00pa3om, 4acTh 51 ¢ BHyTpEHHEH pe3bO0H, YINIOTHHTEIbHAS MTOBEPXHOCTD 52 My THI U
yIOpHas MOBEPXHOCTh 53 MydTel B MydTe 50 pacmonokeHbl B 3TOM TOPSAKE OT
MEPETHETrO TOPLA BTOPOM KOHUEBOW YacTH 10B B CTOPOHY LIEHTpa OCHOBHOTO KOpIyca
10 TpyOb1. Tem He MeHee, aHAIOTHYHO KOHTAKTHOM moBepxHocTH 400 Hummens 40
METAIDTHYECKOH TPYOBI 1 111 HEPTIHON CKBAYKHHBI THITA C PE3bOOH M COETUHUTEITbHON
My(TOli mOCTAaTOYHO, 4YTOOBI KOHTaKTHasA TmoOBepXHOCTh 400 wHummens 40
METAITHYECKON TpyObl 1 ama HeTAHOW CKBaXHHBI COAEPKaja MO MEHbBINEH Mepe
yacTh 41 ¢ HapykHOU pe3pOor. Kpome TOTo, aHAJOTHYHO KOHTAKTHOW TOBEPXHOCTH
500 mydTer 50 metammuaeckoi TpyOs! 1 1A HEPTIAHOW CKBXHHBI THIIA C PE3BOOU U
COEIMHUTENBHON My(PTOH JOCTATOYHO, YTOOBI KOHTAKTHASA MOBEPXHOCTH 500 MyQTbI
50 metanmuueckor TpyObI 1 11 HE(TIHOM CKBaKUHBI COAEpKalia 0 MEHBIIEH Mepe
yacTh 51 ¢ BHyTpeHHEH pe3bOOH.
[0071] Ecmu xpaTtko, Metaymmyeckas TpyOa 1 mia HeTIHONW CKBaXXHUHBI COTJIACHO
JAHHOMY BAapHUAHTY OCYIIECTBIICHHS MOJKET TPEACTABIATH COOOH THUM C Pe3pOOd H
COCIUHHUTETHPHON My(TOM WITH HHTETPATbHBIH THIL.
[0072] TTonuMepHOE TTOKPHITHE

Mertammyeckas TpyOa 1 mnsd HedTIHOW CKBOKWHBI COTJIACHO JAHHOMY
BAPUAHTY OCYINECTBJICHUSI U300PETCHUS COAEPIKUT MOMMEpPHOE TIOKphiTHE 100 HA WTH
MOBEPX MO MEHBIIEW MEpe KOHTAKTHOW MOBEpXHOCTH 400 HUMMENS WIH KOHTAKTHOMU
nosepxaocTH 500 mydTer. Ha ®UI. 9 mpexacraBneHa B yBETWYEHHOM MacmuTalOe
KOHTakTHas1 noBepxHOcTh 400 Hummens, nokasanHoro Ha ®UI. 5. Ha OUI. 10
MPEICTABIIEHA B YBEIMYEHHOM MacmTade KOHTakTHas moBepxHOCTh 500 my(Tsl,
nokazanHou Ha OUTI. 6. Kak nokazano va ®UI'. 9 u ®UT'. 10, meTammueckas TpyoOa 1

11 He(pTTHOM CKBAKMHBI COTJIACHO JAHHOMY BapHAHTY OCYIIECTBICHHUS U300pETCHUS
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MOKET COJEpKaTh MonuMepHoe NOKpeiTHE 100 Ha WIM MOBEPX M KOHTAKTHOM
noBepxHocTH 400 Hummens, U KOHTaKTHOM moBepxHocTH 500 My Thl. Tem He MeHee,
TaKKEe MOXKET NPUMEHATHCS KOH(UTYpauus, B KOTOPOH MeTauMueckas TpyOa 1 mms
He(TAHOW CKBaXKWUHBI COTJIACHO JAHHOMY BapHaHTy OCYLIECTBICHUS H300PETECHHA
COACPKUT monuMepHOe mNOKpbiTHe 100 HAa WIM NOBEPX TOJNBKO KOHTAKTHOU
noBepxHocTH 400 HUIIENs WX TOJBKO KOHTAKTHOH TOBEPXHOCTH 500 my(ThI.
Hanmpumep, xorma nomumepHoe mnokpsiThe 100 mpeaycMOTpEHO HA WIM TOBEPX
KOHTakTHOM mnoBepxHOocTH 400 Hunmens, kak nokasaHo Ha OUI. 9, mommmepHoe
nokpeiTie 100 He TODKHO OBITh HAHECEHO HA WJIM MOBEPX KOHTAKTHOW MOBEPXHOCTH
500 mydTe1. Kpome Toro, xorma momameproe nmokpeitue 100 mpeaycMOTpeHO HA HITH
MOBEPX KOHTAaKTHOW moBepxHOCTH 500 wmy¢Te, Kak mokazaHo Ha OUI. 10,
MOJTMMEPHOE TIOKPBITHE HE JTOJDKHO OBITh HAHECEHO HA KOHTAKTHYIO TIOBEPXHOCTH 400
Hunmensd. Jlpyrumu crmoBaMu, MeTayuimdeckas Tpyoa 1 amsa HeTIHOM CKBaKUHBI
COTJIACHO JTAHHOMY BapHaHTy OCYIIECTBICHUS H300PETEHHA COACPKUT MOTUMEPHOE
nokpeiTe 100 Ha koHTakTHOM moBepxHOCTH 400 HUMNIENS WHWIH KOHTAKTHOU
noBepxHOCTH 500 My THI.
[0073] Tlomumepnoe mokpeiTue 100 mpeactaBisier cOOOUW TBEPAOE TOKPHITHE,
COoAEprKaIiee MOJMMEpP, TBEPIABIM CMA3bIBAOLIMKA TMOPOIIOK WM (PTATOIMAHUH MEIH.
[Tomumep w TBEpABIH CMA3BIBAIOINMEN MOPOIIOK MOYKHO BBIOMpATh OTACIBbHO. [lamee
OyayT TOOPOOHO PACKPBITHI TOJHMMEP, TBEPABIH CMAa3bIBAIOIIAK TOPOIIOK U
dTajonMaHuH MEIW, COACpPKanIuecss B MOJMHMEPHOM TOKpbITHH 100 cormacHo
JAHHOMY BapHaHTY OCYIIECCTBICHUS.
[0074] ITonumep

[Tomumep, coaepKamMica B MOTUMEPHOM MOKPHITHM 100 corimacHo JaHHOMY
BAPHAHTY OCYILIECTBIICHUS, HE UMEET KOHKPETHBIX OrpaHUYCHUN. TeM He MEHee, MPH
CBUHYMBAHUU METAUTHYECKOH TpyOsl 1 i HedTIHOH CKBAOKHHBI TTOBEPXHOCTh
nouMepHOro MoKpeITUsA 100 mapamaercs u oOpa3yercs abpa3uBHBIN NOPOMIOK. TakuM
00pa3om, I CTAOMIIBHOM M3HOCOCTOMKOCTH (CPOK CITy>KOBI TIOKPBITHSA) TIOJTMMEPHOTO

nokpbiTust 100 1 XapaKTEpUCTHKU BBICOKOTO KPYTAILIEr0O MOMEHTA IPEANOYTUTEIIBHO
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WCITIOJIb30BaTh MOJIUMEP C BBICOKUM CLEMIJIEHUEM C TOJJI0KKOM U CPEIHEN TBEPAOCTBHIO.
ITomuMep ¢ BBICOKMM CLEINIEHHEM ¢ MOJJIOKKOM M CPEIHEN TBEPAOCTBIO SABISAETCH,
HampuUMeEp, OJHUM WM HECKOJBKHUMH TIIOJIMMEPAMHU, BBIOPAHHBIMH M3 TPYIIIIHL
COCTOSAIIEH W3 OIOKCHUIHOW CMOJBI, (EHOTBHOH CMOJIBI, AKPHJIOBOH CMOJIBI,
YPETAaHOBOH  CMOJIBI,  TOMUI(PHPHOW  CMONBI,  TOJTHAMHIOMMHIHOW  CMOJIBI,
MTOJTMAMHUTHOW CMOJIBI, TIOJTHUMHUIHOM CMOJTBI M TOTHA(QHPIHUPKETOHHOM CMOJTBI.
[0075] TlpeamoutHuTenbHO, YTOOBI TOJMMEP OBLT OJHHUM WM JABYMS TOJIMMEPAMH,
BBIOPAHHBIX U3 TPYIIIHI, COCTOSIIEH U3 STTOKCUAHON CMOJIBI M AKPUIIOBOH CMOJTBI.
[0076] Conepkanue monuMepa B HOTUMEPHOM MOKpbiTHH 100 cocTaBiseT, HapuUMep,
ot 60 mo 90 BecoBrIX %. B 3TOM Ciydae MIaCTHYHOCTH, CTOMKOCTh K OOPa30BAHHIO
3aIMPOB M XapaKTEPHUCTHUKA BBICOKOTO KPYTAIIETO MOMEHTA MOJMMEPHOTO MOKPBITHS
100 MoryT yBemHUUBATHCA OoJiee cTabumbHO. HrokHUI Tipees coaepskaHus MOTuMepa,
MPEAMOYTHTEIFHO COCTaBISIET 62 BeCcOBBIX %, Oo0jee NPeamOYTHTENNPHO — 63
BeCOBBIX % W eme Oonee MPEeAMOYTHTETFHO — 65 BecoBbIX %. BepxHwmii mpenmen
COAECPXKAaHHUA TOJIUMEPa, TPEANOYTHUTENbHO cocTaBisier 88 BecoBbix % m Oonee
MPEANOYTUTEIBHO — 86 BECOBBIX Yo.
[0077] TBepablii cCMa3bIBAIOIIHMI MTOPOIIOK

Teepaprii cMa3pIBAOMUN MOPOIIOK, COAEPIKAUNUCA B MOJTHMMEPHOM MOKPBITHH
100 cormacHO [aHHOMY BapUaHTy OCYIIECTBICHUA, HE MMEET KOHKPETHBIX
OTpaHWYeHUH. TBEPIbIH CMA3bIBAIOIIHMN TOPOIIOK TPEACTABISET COOOM, HAPHUMED,
OJHO WIIM HECKOJBKO BEHIECTB BHIOPAHHBIX W3 TPYIIBIL, COCTOSHICH W3 Tpadmura,
OKCHJIa IMHKA, HUTpHAa Oopa, Tallbka, auCynbuma MonudOaeHa, AUCYIbhHUIA
Bonb(pama, ¢propuaa rpaduTa, Cyaspuaa 0I0Ba, CyTb(HUIa BUCMYTa, OPTAHUIECKOTO
MOJTHOICHA, THOCYTB(ATHBIX COCTHHEHHH W TIOJUTETPA TOPITHIIECHA.
[0078] IlpeanmouyTuTenbHO, YTOOBI TBEPABIM CMA3BIBAIOIIMA TOPOIIOK TPEICTABIII
cO0OM OJTMH MITH HECKOJIBKO BEIECTB, BRIOPAHHBIX M3 TPYIIIBI, COCTOAIIEH U3 Tpadura,
nomTeTpadTOpITHIIEHA U AUCYIbdHIa MoHOaeHA. bolee mpeAmoYTHTETEHO, YTOObI

TBEPABIA CMA3bIBAIOIIUN TIOPOIIOK OBLI MOTUTETPA(YTOPI TUIICHOM.
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[0079] ConepskaHue TBEPAOTO CMa3bIBAIOIIETO0 MOPOIIKA B MOJIMMEPHOM IMOKPBITHH
100 cocraBnser, Hanpumep, ot 1 g0 30 BecoBbIX %. B 3TOM ciyyae mnacTUYHOCTH U
CTOMKOCTh K OOpa30oBaHMIO 33JMPOB MOJUMEPHOro MOKpeiTUs 100  moryr
yBENWYHMBaThCA Oonee cTaOmwimpHO. HmwxHWI Tnipexmen coaepkaHus —TBEPAOTO
CMa3BIBAIOIIETO TOPOIIKA MPEANOYTUTENFHO COCTaBIIET 2 BECOBBIX % H Oonee
MPEANOYTUTETHHO — 5 BeCOBBIX %. BepxHmii mpemen coaepskaHusi TBEPAOTO
CMAa3bIBAOIIETO TOPOIIKA TPEIMTOYTHTEIFHO COCTaBIAeT 25 BecOBBIX % H Oonee
npeano4YTuTeaTbHo — 20 BecOBbIX Y.
[0080] ®Tanouuanun Mmeau

[Tomumepnoe nokpeitTre 100 cOrnacHO HACTOAIIEMY BAPHAHTY OCYINECTBIICHHSA
conmepkut (pramormanuH Meau. B MeTtammdeckon Tpyoe 1 mst HeTTHOM CKBaXKHUHBI
COTJIACHO HACTOAIIEMY BapHAHTy OCYIIECTBICHUS (TATOLMAHUH MEIH SBIIAETCS
HauOoNee BAXHBIM BEIIECTBOM JUIA OOECICUEHHUS XapPAaKTEPUCTUKHA BBICOKOTO
KpyTsamero  mMoMmeHta.  PranouuMaHuH ~ MEOM  ABIIETCA  OJHUM  THUIIOM
($TanonMaHuHOBOTO KOMIUIEKCa, B KotopoMm (pramommanmna (C32HisNg) coemuHeH c
vonamu meau (Cu?'). Xumuueckas (opmyna (ranoumMaHdHA MEAU IIPEACTABIEHA

HIDKC.

[0081]

[0082] Ecnmu ¢ramoumianiH MEAH COACPKHTCS B TONMMEPHOM MOKpbIiTHH 100,
XapAaKTEPUCTHKA BBICOKOTO KPYTALNIETO MOMEHTAa METAUTHYECKOH Tpyosl 1 s
HETIHOW  CKBOKHWHBI  yBenmmumBaercsa.  [lompoOHO  TpUuYWHA  YBENWYCHHA
XapPaKTEPUCTHKU BBICOKOTO KPYTAIIET0 MOMEHTA HE sACHA. Te€M HE MEHEe, IPHUMEDSL,
PACKPBITBHIE HIDKE, TOATBEPIKAAIOT, UTO B PE3YNbTATE HAMUYMA (PTATOLMAHUHA MEIH B
NONMUMEPHOM MOKpbITHH 100  cOormacHO [JAHHOMY BapHaHTy OCYIIECTBIICHHUSA

YBEIIMYMBACTCS KPYyTAIMA MOMEHT AT NpH CONPOTHUBICHUM YIIOPA, SABIAOLIUMNCS
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Pa3HOCTBIO MEXKAY KPYTAIIMM MOMEHTOM Ty Ha Mpeaene TEKYyYeCTH M KPYTALIUM
momeHTOM Ts ymopa. Takum oOpaszom, gake Korma MeTaummyeckas TpyOa 1 s
HE(PTIHON CKBAKUHBI COTTIACHO JAHHOMY BApHUAHTY OCYLIECTBICHHS UMEET OONBIIHN
AUAMETP, MeTaUTH4ecKas Tpyoa 1 i HeTAHOW CKBOKUHBI MOJKET OBITH CBUHUYEHA C
BBICOKHM KPYTAIIMM MOMEHTOM.

[0083] Conepskanme ramonuaHuHa MeAH B MOTHUMEPHOM TOKpbhITHH 100 coriacHo
JAHHOMY BapHaHTY OCYINECTBJICHHS HE UMEET KOHKPETHBIX orpaHuyveHui. T. e. maxe
KOTZa HEOOJBIIOE KOJMWUYECTBO (PrajoruaHuHa MEAH COJNEPKUTCS B TOJTUMEPHOM
nokpeiTir 100, 3 ekT yBennyeHns XapaKTePUCTHKH BBICOKOTO KPYTAIETO MOMEHTA
METAIDTHYECKON TPyObI 1 ait HeTAHON CKBaOXWHBI TOCTHTAECTCA B M3BECTHOM Mepe.
Hwxauii mipenen coaepxanus (ramorpaniHa MEAW B TOJAMEPHOM TOKpHITHH 100
MokeT cocTaBliiTh 0,1 BecoBbix %. C apyroil CTOPOHBI, €CIH COAECP’KAHHE
¢ranonmanuHa Meau B moguMepHOM mOKpeiTHH 100 cocrasmser 0,2 BecOBbIX %o WU
0onee, XapaKTEPUCTHKA BBICOKOTO KPYTALIETO MOMEHTA METAJUTMYECKOH TPyOsI 1 s
HE(TIHON CKB@KUHBI TPOJOIDKAET yBeNHMYUBAThCA. (COOTBETCTBEHHO, B JAHHOM
BapHaHTE OCYIIECCTBICHUS HIWKHHM TpeAen coAepkaHud (TalolMaHuHA MEAH B
noauMepHoM TOKpeITHH 100 mpeamoututensHo coctaBiier 0,1 BecoBbix %, Oonee
npeamouturenbHo — 0,2 BecoBpIXx % u eme 0Oollee MPEINOYTHTENIBHO —
0,4 BecoBBIX %.

[0084] Ecnm conmepxanue ¢rajonmaHuHa MEAH B TOJUMEPHOM MOKpbITHH 100
COTJIACHO JTAHHOMY BapHaHTy ocyiiecTBieHus coctasiseT 30,0 BecoBbX % WU MEHEE,
JUCIIEPCHOCTD ¢dramormanuHa MeIU YBEITUYHUBACTCS. COOTBETCTBEHHO,
MPEANOYTHTEIbHBIH BEPXHUHW TpeAeN COACpP)KaHWS (PranonmaHWHA MEAH B
nonmumepHoM TokpeITUH 100 coctaBiger 30,0 BecoBbix %. Kpome Toro, ecmm
conepikanne (praronpaHuHa MEIH B TIOJTMMEPHOM MOKPHITHH 100 cOrmacHO TaHHOMY
BApHUAHTY OCYIIECTBIIEHHS cocTaBiusieT 9,0 BecoBbIX % UIM MEHEE, TOMHMO
XapaKTEPUCTUKH BBICOKOTO KPYTAIIET0O MOMEHTA TAKXKE YBEIWYMBAETCS CTOMKOCTH K

00pa30BaHUIO 3aMPOB METAJUIMYECKOW TPyObl 1 mia HePTAHON CKBaOKUHBL Takum
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0o0pa3oM, BEpXHHH TIpeAeNn CcoaepkaHusd (PTalolUMaHWHA MEAH B TOJIUMEPHOM
nokpeitTiu 100 MmoxeT coctaBnaTe 9,0 BecoBbIX Yo.
[0085] Takum oOpa3zom, BEpXHMHM MpeAeNn CcoAEp)KaHus (TaIOIMAHWMHA MEAU B

MOJIMMEPHOM  NOKpeITHH 100  cormacHo JAHHOMY BapHaHTy OCYLIECTBIICHMSA

n300peTeHnss  mpeAnodTHTeNbHO  coctaBmieT 30,0 BecoBeix %,  Oomee
npeanmodyturebHo  — 14,0 BecoBeix %, eme Oojiee  TPEANMOYTHTEIBHO —
12,0 BecoBbIX %, eme Oomee mpemmoututesbHo — 10,0 BecoBrix %, eme Oonee
npeanoyTuTeTbHO — 9,0 BecoBhix % W eme Oomee TPEANOYTHTETHHO —

6,0 BecoBEIX %.
[0086] CrotikocTs K 00pa30BaHUIO 3aTUPOB

B merammuueckodt TpyOoe 1 ama HeTAHON CKBOXWHBI COTTACHO JAHHOMY
BAPHAHTY OCYIIECTBIICHHSA, €CITH BEPXHHUU MPEAET COMEpKaHus (TaTOIHaHHA MEIH B
MONMUMEPHOM TOKPBITHH 100 perynupyroT JOMOIHUTEIIBHO, TOMUMO XapaKTEPUCTUKHU
BBICOKOTO KPYTAILIETO MOMEHTA TAaKKE YBEIHMYHUBAETCS CTOWKOCTh K OOpa30BaHHIO
3aIUPOB METANTHYeCKOW TpyOsl 1 ams HedTsiHOM CcKBakWHBL Jlanmee coaeprkaHue
OyZET PaCKPHITO OAPOOHEE CO CCHUTKOM Ha TaOIHITy.
[0087] B Tabmume 1 mokasaHo coaepskaHHe (TATOLMAHWHA MEOH B TMOJMMEPHBIX
nokpeITusaX 100 U pe3ynpTaThl UCHBITAHUA bOy/neHa B BHAE MOKA3aTeNs CTOMKOCTH K
0o0pa3oBaHWIO 3aaupoB. Tabmuma 1 ObUTa TOJydeHA MyTEM H3BIICYEHHS HEKOTOPBIX
pesympTaToB [IpumMepa 2, koTopsiid OyaeT packpbeiT Hwke. B [Ipumepe 2 momumepHoe
nokpeiTie 100 ¢ cogepskarreM (ranoraHHa MEIH, TTIOKa3aHHBIM B Ta0mwmue 1, Op110
c(OPMHPOBAHO HA TOBEPXHOCTH CTATBHOW TUTACTHHBI B KAKIOM W3 HCIBITAHUH.
HcnbiTanna boyaeHa mNpoBOAWIMCH €  HMCHOJIB30BAHUEM CTalbHBIX IUIACTHH C
COOTBETCTBYIOIIUM HOMEPOM HCIIBITAHWM, HAa KOTOPBIE HAHOCWIM IOJIUMEPHOE
nokpeitue 100. Bo Bpemsa ucnblTaHMii boyaeHa CTanpHOM IIAPUK MEpPEMEINAIM IO
MOBEPXHOCTH  MOJMMEPHOro mokpeitha 100 HA  CcTampHOM  IJIACTHHE €
COOTBETCTBYIOIIMM HOMEPOM HCHBITAHUH W ONpPEeAeTsM KO3(Q(PHUIMEHT TpeHus.
Conepxanue (QramoraHiHa MeOd B TOJAMEPHOM TOKPHITHH 100 W KONMHYECTBO

CKOJIBKCHHH 10 TpeBBIIEHU Kod(pduumeHToM TpeHusa 3HaueHHs 0,3 A7 KaXIoTo
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HOMEpa HCTBITAaHUH TToKa3aHsl B Tabmuue 1. Creayer yuyuThIBaTh, 4YTO 0OJIEE BBICOKOE
KOJIMYECTBO CKOJBKEHHUH N0 AOCTWKEHUA Kod(pduumeHToM TpeHus 3HaueHus 0,3
O3Ha4yaeT 00JIee BHICOKYIO CTOMKOCTh K 0OPa30BaHUIO 33 TUPOB.

[0088] Tabmuma 1

Homep CopepxaHue Konn4ecTtBo CKOMBKEHMI 0 NPEeBbILLIEHNS!
UenbiTaHus! dranoupmaHnHa megu k0ahPULIMEHTOM TpeHns 3HadeHns 0,3
13 0,1 BecoBbIX % 510
14 0,5 BecoBbIX % 647
15 2,0 BecoBbIX % 524
16 5,0 BecoBbIX % 531
17 10,0 BecoBbIx % 55
21 - 511

[0089] Kak mokazano B Tabmumie 1, ecnmm copepxkanue (ramonmaHWHA MEIH B
nonumepHoM mokpbiTuH 100 coctaBnser ot 0,2 10 9,0 BecoBbIX %, KOTUYECTBO
CKOJIBKEHHUH 710 TIPEBBINICHUA KO3((UIMEHTOM TpeHus 3HaueHus 0,3 yBeTHUMBaeTCs
MO0 CPABHEHHIO C CoJepkaHueM (PTajJOlMaHUHA MEIH B TIOJIMMEPHOM TOKpbITHH 100 B
pasmepe 0,1 BecoBbix % umu 10,0 BecoBbix %. T. €., ecnmu coaep:kanue pramonuaHuHa
Meaud B monuMepHoMm mokpeituu 100 coctaBmaer ot 0,2 mo 9,0 BecoBbix %,
YBEIIMYMBACTCA HE TOJIBKO XAPAKTEPHUCTHKA BBICOKOTO KPYTAINET0O MOMEHTa, HO H
CTOMKOCTh K OOpa30BaHHIO 3aJUPOB METAUTHYECKOW TpyObl 1 mmsa HedTaHOU
CKBa’KUHBI.
[0090] Apyrue KOMIIOHEHTHI

[Tonumepnoe mnokpsiTHe 100 cormacHO JAHHOMY BapHAHTY OCYIIECTBIICHUS
MOJKET TAKXKE COAEPKATh KOMIIOHEHTHI, OTIUYAIOIIHECS OT KOMIIOHEHTOB, PACKPBITBIX
BbllIE. [[pyrue KOMIOHEHTHI ABIAIOTCS, HAPUMED, OJHUM WIIM HECKOJIBKUMH THITIAMH,
BBHIODAHHBIMH W3 TPYIIBI, COCTOSIIEHW W3 TPOTHBOKOPPO3HOHHOW JI00aBKH,
AHTHUCETITHYECKOW JO00AaBKH W AHTHOKCHAAHTHOW H00aBKH. [IpOTHBOKOPpPO3HOHHAS
D00aBKa MPEICTABIISET COOOM, HAIPUMED, OJTHO WMJIH HECKOJBKO BEIIECTB, BRIOPAHHBIX

W3 TPymmbl, coctosmed u3 Tpunonudpocdarta amomMuHuA, (pochuTa aTOMHUHHA U
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AUOKCHIA KPEMHHUS C HOHOOOMEHHBIM KaJlbIlieM. B KauecTBe MpOTHBOKOPPO3HOHHOU
N00aBKH MOJKHO HCIOJB30BATh NPEJACTABICHHYIO HAa PBIHKE BOJOOTTAIKHBAIOIIYIO
T00aBKY.
[0091] [Tomumeproe mokpbiTHe 100 cormacHO JAHHOMY BapUAHTY OCYIIECTBICHUS
MOXET OBITh C(HOPMHUPOBAHO M3 OJHOTO CJIOS HITH MOJKET COAEPIKATh HECKOIBKO CIIOEB.
TepMuH «comep:kaTb HECKONBKO CIIOEB» OTHOCHTCA K COCTOSIHHUIO, B KOTOPOM
noimMepHoe TOKpbiTHE 100 HaHECEHO B JBa WM 0OJiee CIIOEB B PaJIHATBHOM
HANIPABJICHAH METAUNTMYECKOW TpyOsl 1 s HedTsHOW CckBakwHBL [lommmepHoe
nmokpeiTie 100 MOkeT OBITh HAHECEHO W CPOPMUPOBAHO B JBA MW OOJiee CJIOEB 3a
CUET TIOBTOPSIOIIUXCA HAHECEHUS W OTBEPKIACHHA KOMIIO3HIMH A (POPMUPOBAHUS
nomumepHoro mokpeitiss  100.  Tlommmeproe mokpeiTie 100 MokeT  OBITH
HETIOCPEICTBEHHO C(HOPMHPOBAHO 1O MEHBIIEH MEPE HA KOHTAKTHOW TOBEPXHOCTH
400 HumIENs WIM HA KOHTAKTHOHM moBepXxHOCTH 500 My(QTHI WIM MOXKET OBITH
c(OpPMHPOBAHO TIOCTIE TPEABAPUTEIHLHOM OOPAOOTKH KOHTAKTHOW moBepxHOcTH 400
HUNIMENS W/WIH KOHTAaKTHOW moBepxHOCTH 500 my¢Tsl, packpbiToii Hwke. Ecmm
nouMepHoe MOKpsITHE 100 COAEPKUT HECKOIBKO CIIOEB, JTIOO0M U3 MHOYKECTBA CIIOEB
noJIMMEpHOro MOKpeITHA 100 MOMKET COAepsKaTh COOTBETCTBYIOIIHE KOMIIOHECHTHI B
YKa3aHHBIX BBIIIE JUAIA30HAX, WK BCE U3 MHOXKECTBA CJIOEB IOJIUMEPHOTO IMOKPHITUA
100 Moryt coaepkatb COOTBETCTBYIOIIME KOMIIOHCHTBI B YKA3aHHBIX BBIIIC
nuanaszoHax. IlpeamoururensHo, 4YTO0OBI TOMMMEpPHOE MOKphiTHE 100 comepskalo
MPOTUBOKOPPO3HOHHOE MOIUMEPHOE MOKPHITHE. B TaHHOM BapuaHTE OCYINECTBIICHHUSA
MPOTUBOKOPPO3HOHHOE  MOJUMEPHOE  IMOKPBITHE  ABIKIETCS  ONUMOHAIBHBIM
KOMITOHEHTOM. T. €. Ha MeTaITHYeCKyt0 TpyOy | mimst He()TIHON CKBa)KWHBI COTJIACHO
JAHHOMY BapHaHTy OCYINECTBIICHHA MPOTHBOKOPPO3HOHHOE IOIMMEPHOE IMOKPBITHE
MOKET OBITh He HaHeceHo. [lamee OyAeT PACcKpPhITO TPOTHBOKOPPO3IHOHHOE
MOJIMMEPHOE MTOKPBITHE.
[0092] [IpOTHBOKOPPO3HOHHOE MOTUMEPHOE TIOKPBITHE

Mertammudeckas TpyO6a 1 ams HeQTIHOW CKBOXWHBI COTJIACHO JAaHHOMY

BapUaHTy OCYIICCTBIICHUA I/I306pCTCHI/I$I MOXKET COACPKATh IPOTHUBOKOPPO3HOHHOC
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MOJTUMEPHOE TIOKPHITHE B MOJUMEPHOM TMOKpbITUM 100, chopMupoBaHHOM Ha WK
MOBEPX MO MEHBINEW MEpPe KOHTAKTHOW MOBEPXHOCTH 400 HHUNMENs WIM KOHTAKTHOM
noBepxHOCTH 500 My(dThI. [IpOTHBOKOPPO3HMOHHOE MOTUMEPHOE MOKPBITHE COAEPIKUT
MPOTUBOKOPPO3HOHHBIM HAIIONHHUTEIb U AKPHUIOBYIO KPEMHHHOPIaHMYECKYIO CMOIY.
[TpOTHBOKOPPO3HOHHBIM HATIOHHUTEND TPEACTABIIET COOOH, HANMPUMEP, OJHO WA
HECKOJIbKO BEIIECTB, BBIOPAHHBIX W3 TPYMIBI, COCTOAMEH H3 Tpumnoaudocdarta
amoMuHUs, PochuTa aATFOMUHKSA, IIUHKOHATIOMHEHHOU TpyHTOBKH (JIS K5552 (2010))
U CIOJAHOTO OKCHAA jKene3a. B kadecTse akpWIOBOM KPEMHUHOPTAHHUYECKOW CMOJIBI
MO>KHO HCIIOJIb30BATh MPEACTABICHHYIO Ha PBIHKE AKPHIIOBYIO
KPEMHUHOPraHWYECKYI0  cMmoiy.  lIpeactaBneHHOM  HAa  PBIHKE — AKPHIIOBOM
KPEMHHUOPTraHAUYECKOU CMOJION ABIIAETCA, HAIIPUMED, aKpuUIoBas
KpeMHHUHOpranuieckas cmona ¢ ToproseiM HaumeHoBannem ACRYDIC npoussoacTsa
DIC Corporation. Ecnmm momumepnoe nokpeite 100 mertammmueckod TpyOsr 1
HE(PTIHONW CKBAKHUHBI COJEPKUT MPOTHBOKOPPO3UOHHOE MOTMMEPHOE MOKpHITHE 70,
COTIPOTHUBIICHHE KOPPO3WH METATMYECKOH TpyOsl 1 111 He(TIHOW CKBaKHHBI
YBEJIIMYUBACTCS.

[0093] Conepsxkanre TPOTUBOKOPPO3HOHHOTO HAIOJHUTENA B TPOTUBOKOPPO3ZHOHHOM
MOJIMMEPHOM HOKPBITHH COCTABIAET, Hanpumep, oT 5 10 30 BecoBbIX %. Coaep:kaHue
AKpPUJIOBOM KPEMHUHMOPTaHUYECKOM CMOJIBI B HPOTHUBOKOPPO3HOHHOM IOJIMMEPHOM
MOKPBITUM COCTAaBISIET, Hampumep, oT 50 10 80 BecoBbX %. IIpOTHBOKOPPO3MOHHOE
MOJIMMEPHOE TOKPBITHE MOXKET COJECP)KaTh OPYTHE€ KOMIIOHEHTHI B JOMIOJIHEHHE K
MPOTUBOKOPPO3HOHHOMY HAMOJHUTEIIO U aKPUJIOBOM KPEMHUHMOPTAaHUYECKOW CMOJIE.
[TpumMeps! apyTHX KOMIIOHEHTOB COAEP)KAT OJHMH WM HECKOJIBKO THIIOB, BEIOPAHHBIX
W3 TPYMIIEI, COCTOAIIEH W3 HATIOJIHUTENS, MPOTUBOTICHHON NOOABKH, BHIPABHUBAIOICH
n00aBKA H BOJOKHHCTOTO HamoiHutend. ConxepikaHue IPYyTHX KOMIIOHEHTOB B
MPOTUBOKOPPO3HOHHOM IMOJMMEPHOM NOKPBITHH COCTABIIAET, HAIIPUMED, Beero oT 0 1o
20 BecoBbIX Y.

[0094] CornacHO yKa3aHHOMY BBIIIE, B IOJIUMEpHOEe TOKpbITHE 100 BXOAMT

MPOTHUBOKOPPO3ZUOHHOE MOJMMEPHOE OKPBITHE. B wactHOCTH, HAa OUI'. 11 nokas3ana B
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VBEJIMYEHHOM MAacHITa0€ KOHTAKTHAas MOBEPXHOCTh 400 HUMMENS COTTACHO JAHHOMY
BapHaHTy OCYIIECTBIEHUS W300peTeHus, oTauuatomascs ot GUI. 9. Kak nokazano Ha
OUI'. 11, wmerammmueckas Tpydoa | ama  HeQTIHOH CKBaOKHMHBI  COJEPKUT
MPOTUBOKOPPO3HOHHOE MOIMMEPHOE MOKphITHE 70 M BepXHUM ciod 60 MOIMMEPHOTO
nokpbiTiss 100 B monmmMepHOM TOKpbiTHH 100, chOpMUPOBAHHBIM HA WM TOBEPX
KOHTakTHOM mnoBepxHocTH 400 nHunmena. B stom cimywyae BepxHuil ciot 60
MONMUMEPHOTO NMOKPBITHA 100 COmEepKUT MOAUMED, TBEPABIM CMA3bIBAIOIIMNN MOPOIIOK
1 (TATOIMAHWH MEH, a MPOTHBOKOPPO3HOHHOE TIOJTUMEPHOE TTOKpHITHE 70 B KauecTBE
HIDKHETO CIIOS TOJIMMEPHOro MOKphITHA 100 COmEpsKUT NPOTHBOKOPPO3UOHHBIN
HAIOJTHUTEND U AKPHWIOBYIO KPEMHHHUOPTAHUYECKYIO CMOITY.

[0095] B merammaueckoit TpyOe 1 amsat HeTAHON CKBOXHHBI COTTACHO TAHHOMY
BAPMAHTY  OCYIIECTBICHHA  HW300pPETEHHI  MECTO, rae  IpeayCMOTPEHO
MPOTUBOKOPPO3HOHHOE MOJIUMEPHOE NOKPBITHE 70, HE OTPAHHYEHO MECTOM B IIPUMEDPE,
nokazaHHoM Ha OUI. 11. Hecmotps Ha TO, 4TO 3TO HE MOKA3aHO HA YEpPTEXKAX,
aHAJIOTUYHO TpowumocTpupoBanHoMy Ha OUI. 11, merammuueckas tpyOa 1 mms
HE(PTIHOM CKBAKMHBI MOMKET COJEPXKAaTh NPOTHBOKOPPO3HOHHOE MOJUMEPHOE
nokpeite 70 B monumepHoM MOKpbiTHH 100, copMUpOBaHHOM Ha WM MOBEPX
KOHTAaKTHOU moBepxHOCTH 500 MydTel. Takke NMPOTHBOKOPPO3HOHHOE ITOIMMEPHOE
nOKpbITHE 70 MOXKET COAECP’KATBCS TOJABKO B MNOMMMEPHOM mOKpeiTHH 100,
c(hOpPMHPOBAHHOM HA WIJTH TOBEPX KOHTAKTHOH MOBEPXHOCTH 400 HHUMMENS, H MOXKET
HE COAEPKAaThCA B MOJTMMEPHOM TMOKPBHITHH 100, chOpMHUPOBAHHOM HA WM TIOBEPX
KOHTaKTHOH moBepxHOocTH 500 w™MydTer. Kpome TOro, NpPOTHBOKOPPO3HOHHOE
MONIMMEPHOE MOKPBITHE 70 MOXKET HE COAECPKATBCA B MONMUMEPHOM MOKpeITHH 100,
c(OPMHPOBAHHOM HA WIJIH TIOBEPX KOHTAKTHOU MOBEPXHOCTH 400 HUMMEISA, H MOXET
COAEPKATHCA TOJBKO B TIOMMMEPHOM TOKpbITHH 100, chOpMUPOBAHHOM Ha HITH TIOBEPX
KOHTakKTHOH moBepxHOocTH 500 w™MydTer. Kpome TOro, NpOTHBOKOPPO3HOHHOE
MOJIMMEPHOE TMOKPBITHE 70 MOMKET COAEP)KAaThCA W B MOMUMEPHOM NOKpbiTHH 100,

c()OPMHPOBAHHOM HA WM TOBEPX KOHTAKTHOM moBepxHocTH 400 HuUNmMENs, U B
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nouMepHoM TIOKpeITHH 100, chOopMUPOBAaHHOM HAa WM TIOBEPX KOHTAKTHOH
noBepxHOCTH 500 My THI.
[0096] B nmawHOM BapuaHTE OCYIIECTBICHUS H300PETEHUS NPOTHBOKOPPO3IUOHHOE
MOJIMMEPHOE TOKPBITHE 70 MOMKET COAECPXkKATBCA B MOIUMEPHOM MNOKpeITHH 100,
copMHUPOBAaHHOM HAa METAUIM3HPOBAHHOM CIIO€, PACKPhITOM HW)KE, WIH B
nojiuMepHOM TIOKpeITHH 100, chOPMUPOBAHHOM HA CJIO€, TTOyYEHHOM TOCPEICTBOM
XUMHYECKON KOHBEPCHH, PACKPBITOM HIKE. T. €. B JAHHOM BapHaHTE OCYILECTBICHUS
MTPOTHBOKOPPO3HOHHOE TOJIMMEPHOE TOKphITHE 70 MOMKET OBITh CPOPMHPOBAHO HA
KOHTAaKTHOH TOBEPXHOCTH 400 HHUTMENsA, KOHTAKTHOW TMOBEpXHOCTH 500 mMy(ThI,
METAJUIM3HPOBAHHOM CJIOE, PACKPBITOM HIDKE, WM CJIOE, MOIYYEHHOM IOCPEICTBOM
XUMHYECKOU KOHBEPCUH, PACKPBITOM HUKE.
[0097] TlommmepHoe mokpeiTe 100 MokeT OBITH CHOPMHUPOBAHO KAaK CAMBIH
HAPYKHBIA CITOM HAa KOHTAaKTHOM moBepxHOocTH 400 HHUIIENs W/HWIM KOHTAKTHOU
nosepxHOCTH 500 My ThI. [Ipn cCBUHUMBaHWN MeTAITMYECKOH TPyObI 1 1 HeTIHON
CKBXHHBI HAa TOJIMMEpHOe MOKpbiTHE 100 MOKET OBITH AOMOJHUTEPHO HAHECEHA
JKHJKask CMa3Ka.
[0098] TonmuHa MOIMMEPHOTO MOKPBITUSA

Tommuua momumepHoro mokpeitha 100 KOHKPETHO HE orpaHuyeHa. TommuHa
nonumepHoro nokpeitus 100 coctasnser, Hampumep, oT 1 1o 100 MxMm. B 3TOM cityyae
XaPAaKTEPUCTUKA BBICOKOTO KPYTAMIETO MOMEHTA METAITMYECKOW TpyObr 1 mis
HE(TIHOW CKBAXHHBI MOKET YBEIHUMBATBHCA Oojee ctabwimbHO. HipkHME mpenern
TOJIIIMHBI TIOJTUMEPHOTO TOKPHITHS 100 TPEANOYTHTENBHO COCTABIAET 2 MKM, Oojee
MPEAMOYTHTEIFHO — 5 MKM H eme Oonee mpeanmoyTutenbHo — 10 MM, Bepxauit
MpeaeIT TONMMUHBI TOTUMEPHOTO NOKPBITHA 100 mpeanoYTuTeENp HO cocTaBiseT 80 MKM,
oonee mpeANnoOYTHTENFHO — 70 MKM, eme 00jiee MPeANmOYTHTETbHO — 60 MKM | emme
OoJee MPeAnOYTHTETBHO — 50 MKM.
[0099] Cnioco0 u3MepeHHs MOIMMEPHOTO TIOKPBITHS

Tonmuny nomumepHoro mokpbITUs 100 HM3MEPSIOT CIEAYIOLNIMM CIIOCOOOM.

3OHI[ OJICKTPOMArHuTHOTO HWHAYKIHAOHHOI'O npn60pa AL U3MCPCHHUA TOJIIIHHBI
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IJICHKH TPHUBOJAT B KOHTAKT C KOHTAKTHOM MOBEPXHOCTBIO 400 HuMnmensa wnu
KOHTaKTHOM TOBEPXHOCTBhIO 500 My(ThI, HA KOTOPOW CHOPMHUPOBAHO TOTUMEPHOE
nokpeiTie 100. 30HA OCHAIIEH 3JEKTPOMATHUTOM, W KOT/Ia K HEMY MPUOIHKAETCS
MArHUTHBIH OOBEKT, BO3HHKAET JJIEKTPOMATHUTHAS HWHAYKIHMA, M €r0 HANpsHKEHHE
H3MEHAETCS B 3aBUCHMOCTH OT PACCTOSIHHSA MEXKIY 30HJOM M MarHUTHBIM OOBEKTOM.
Tonmuny nonumepHoro mokpeiTUs 100 onpeaenstoT Mo W3MEHEHHIO HANPSKEHHUS.
N3mepenust mpoBoasAT B ABeHaAnatu mMectax (Ha 0°, 30°, 60°, 90°, 120°, 150°, 180°,
210°, 240°, 270°, 300° u 330°) B OKPY’KHOM HAINPAaBJICHUH METAILTHYECKON TPyOBI 1
it HeTIHOW CKBaXKWHBL CpemHee apu(METHUYECKOE PE3yIbTATOB H3MEPEHHUS B
JBEHAJALUATH MECTAX SABJISIETCA TOJIIMHOW MOTUMEPHOTO MOKpBITHS 100.
[0100] INomumeprnoe mokpeiTHe 100 MOKeT OBITH CHOPMHUPOBAHO HA KOHTAKTHOHU
nosepxHocT 400 HuNmens WM KOHTAKTHOM moBepxHOCcTH 500 MydTHI B
HEMOCPEACTBEHHOM KOHTAKTE€ C KOHTAKTHOM TOBEPXHOCThIO 400 Hummens win
KOHTAKTHOM TOBEPXHOCTHIO 500 mydrtei. Mertanmiueckas tpyba 1 ama HedTIHOU
CKBQKUHBI TaKKE MOXKET COAEPXkKATh JAPYroe IMOKPBITHE MEXKAY KOHTAKTHOM
noBepxHOCThI0 400 HuUmNmens WIM KOHTAKTHOM NOBEPXHOCTHIO 500 MydTH H
nonmuMepHoe TokpeiTHe 100. Jlpyroe NOKpPBITHE HMMEET, HANPUMEP, OAWH I
HECKOJIBKO ~ THIOB  TIOKPBITHA, BBIOPAHHBIX W3  TPYIIBL, COCTOSAMIEH W3
METAJUIM3UPOBAHHOTO CIOS M CJIOA, IOJYYEHHOTO TIOCPEACTBOM XHUMHYECKOU
KOHBEPCHH.
[0101] Heobs3aTembHBIE KOMITOHEHTHI

MeTtannu3upoBaHHBIN CIOU

Mertammudeckas TpyO6a 1 amd HeQTIHOW CKBAXHWHBI COTJIACHO JaHHOMY
BAPHAHTY OCYIIECTBIICHUSA H300PETECHHUA MOKET COACPIKaTh METAUTH3UPOBAHHBIA CIION
MEXKIYy 10 MEHBIIEH MEpPE KOHTAKTHOM MOBEPXHOCTHIO 400 HUMNIEN WM KOHTaKTHOMU
noBepxHOCThIO 500 My dThI 1 momumepHbIM TOKpeITHEM 100. B MeTammiueckoit TpyOe
1 nmns HedTAHOW CKBOKHHBI COTJIACHO JAHHOMY BAapUAHTY OCYHIECTBIICHUS

MeTaJ'IJ'II/ISI/IPOBaHHBII‘;I CIIOU SIBIACTCS OIINHUOHAJIbHBIM KOMITIOHCHTOM. Takum 06p330M,
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B MeTaTMYecKod TpyOe 1 anst HeTIHOW CKBaKMHBI COTTIACHO JAHHOMY BapHAHTY
OCYIIECTBICHUA METAJUTM3UPOBAHHBIN CIIOM MOJKET OBITh HE CPOPMHUPOBAH.

[0102] Ha ®UI'. 12 nmoka3zaHa B yBEIMYEHHOM MAacIITa0e KOHTAKTHAs TOBEPXHOCTH
400 wummedas COTJIACHO JAHHOMY BAapUAHTY OCYIIECTBICHHUS W300pETEHUS,
ormmyaromascs or OUI. 9 u OUI'. 11. Ha OUI'. 12 merammu3upoBanHsiid cioi 80
NPEAYCMOTPEH MEKAY KOHTAKTHOM MOBEPXHOCTHIO 400 HUNIENS W MOJTUMEPHBIM
nokpeituem 100. B wyactHocTn, Ha OUI. 12 wmetammsuposBanubeii cinout 80
chopMHPOBAH HA KOHTAKTHOW moBepxHOCTH 400 HUMMEs, a moJuMepHbiA ciior 100
chopmupoBaH Ha MeTamsupoBaHHOM cioe 80. Tem He MeHee, MECTO, B KOTOPOM
MPeIyCMOTPEH METAUNTM3UPOBAHHBIN cliov 80, HE OrPAaHHMYECHO MECTOM, MOKA3aHHBIM
Ha OUI'. 12. HecMmoTps Ha TO, 4TO 3TO HE IIOKAa3aHO HA 4YEPTEKAX, HAIPHUMED,
METAIUTM3UPOBAHHBIN CIoM 80 MOXKET OBITh TPEAYCMOTPEH MEXKIAY KOHTAKTHOU
noBepxHOCThIO 500 wMydTer u mommmepHsIM TOKpeiTHEM 100.  Hampumep,
METAIUTM3UPOBAHHBIA CioM 80 MOXKEeT OBITh TPEAYCMOTPEH MEXKAY KOHTAKTHOU
noBepxHOCThI0 400 Hummens M noauMepHbIM NOKpbITHEM 100, mpu 3TOM HET
HEOOXOAMMOCTH B TOM, YTOOBI MOMUMEpPHOE MOKpbITHE 100 M MeTammu3upOBaHHBIN
croit 80 ObLTH TIPpeTyCMOTPEHBI HA KOHTaKTHOM moBepxHocTH 500 MydTer. Hanmpumep,
METAJUTU3UPOBAHHBIA COM 80 MOKET OBITh TPEAYCMOTPEH MEXAYy KOHTAKTHOM
MoBepXHOCTHIO 400 HUMIENA U MOJIUMEPHBIM NOKpbITHEM 100, U METaITU3UPOBAHHBIN
cioit 80 MOKET Takke OBITh MPETYCMOTPEH MEXKIY KOHTAKTHOM MOBEPXHOCTHIO 500
My(THI B TOTTUMEPHBIM TTOKPBITHEM 100.

[0103] B nmaHHOM BapuaHTE OCYIIECTBICHHUS MPOTHBOKOPPOSHOHHOE TMOJIMMEPHOE
nokpeiTre 70 chopmupoBano Ha MeTaumzupoBanHoM cioe 80. Ha ®UI. 13 mokasana
B YBEJIMYEHHOM MAacIITa0e KOHTAKTHAS MOBEPXHOCTh 400 HUMIIENS COTIIACHO JAHHOMY
BapUAHTY OCYIIECTBICHUS W300peTeHus, ormmyaroniasicsa ot ®UILT. 9, OUI'. 11 u OUT.
12. Kak mnokazamo Ha OUI. 13, metannmmusupoBaHHbd cinoii 80 MoOkeT OBITH
MPeIyCMOTPEH MEXAY KOHTAKTHOW MNOBEPXHOCTHIO 400 HuUMIENs W NOJIUMEPHBIM

nokpeitueM 100, 1, KpoMe TOrO, MPOTUBOKOPPO3HOHHOE NOJIMMEPHOE MOKpBITHE 70 U
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BepxHUHU ciou 60 momumepHOro NmokpeiTHs 100 MOryT comepxkaTbCs B IOJIUMEPHOM
nokpeituu 100.

[0104] B  Hacrosmem  BapuHaHTE  OCYIIECTBIECHUS  H300pETEHHUA  BHJ
METAJUIM3HPOBAHHOIO 101 80 KOHKpETHO He oOrpaHmdyeH. B kauecTse mnpumepa
METAIUTH3UPOBAHHBIN citor 80 BBIOMPAIOT W3 TPYIIIBI, COCTOSINEH M3 IIHHKOBOTO
META/UTM3UPOBAHHOTO  CJIOS, HHKEJIEBOI'O METAJUTU3UPOBAHHOTO  CJIOS, MEIHOTO
METAIUTU3UPOBAHHOTO ~ CJIOS, METAIUTM3UPOBAHHOTO ClIoS ®3 cmaBa  Zn-Ni,
METAUNTU3UPOBAHHOTO ¢Jos U3 ciaBa Zn-Co U METAJUTM3UPOBAHHOIO CJIOS U3 CIUIaBa
Ni-W. B cnyyae, korma MeTammu3upoBaHHbINA cJIoM 80 SBISETCS METAUTH3UPOBAHHBIM
cioeM W3 cruiaBa Zn-Ni, XHMHYECKHH COCTaB METAJUTM3HUPOBAHHOTO CIIOA W3 CIUIaBa
Zn-Ni Bkimouaet B cedst, Harpumep, oT 10 mo 20 Becosbix % Ni, a octampHOe — Zn U
npuMecu. B chywae, Koraa MeTalmM3UpOBaHHBIM CciaoMl 80 sABHSETCA MEIHBIM
META/UVIM3UPOBAHHBIM CJIOEM, XHMHMYECKHH COCTaB MEIHOTO METaJUIM3HPOBAHHOTO
CIIOs BKITFOYAET B ce0s1, HarmpumMep, Cu U mpuMecH.

[0105] Korma merammueckas tpy6a 1 must HeTAHON CKBAKUHBI COTJIACHO JAHHOMY
BAPUAHTY OCYIIECTBIIEHUSA WU300PETEHUS COAECPKUT METAJUTU3UPOBAHHBINA ciior 80 Ha
KOHTAKTHOM mMoBepXHOCTH 400 HMMIIENs W/HWIM Ha KOHTAKTHOM mnoBepxHocTH 500
My(TBL, CTOMKOCTh METAJUTMYECKOH TPYObI 1 111 HE(TIHON CKBaKHHBI K 00pPa30BaHHIO
3a/IMPOB JOTIOTHUTENIbHO YBETMUNBAETCS.

[0106] Ha ®UI'. 14 mpencrtaBieH rpaduk, HUTFOCTPHPYIOUIHA B3aHMOCBSA3b MEKIY
METATH3UPOBaHHBIM ciioeM 80, comepkaHueM (praJonuHaHrHAa MEAH W PEe3yJIbTaTaMU
WCTIITAaHUHM boyaeHa B BUie TOKas3aTesst CTOMKOCTH K 00pa3oBaHuUIO 3a1upoB. [ paduk
Ha ®UTI". 14 6p1 momydeH Ha ocHoBe [Ipumepa 2, packpeiToro Hike. Abdcmmcca Ha
OUI'. 14 mpencraBnser coOOW coaep:kaHue (PTAIONUAHWHA MEIH B TOJTHMEPHOM
nmokpeiTir 100. Opamaara Ha OUI. 14 npeacTaBiaseT OO0 KOTUIECTBO CKOJTBKECHHM
10 mpeBbimeHns ko3(dummentom Tperus 3HaueHus 0,3. B Ilpumepe 2 crampHOU
IIAPUK TIEPEMEIIAITN TT0 TIOBEPXHOCTH CTATBHOM TUTACTHHBI, HA KOTOPOH C(hOPMHUPOBAH
METAITM3UPOBaHHBIN cno 80 w/mnmu monmMepHoe mokpeiThe 100, u w3Mepsn

KOJIMYECTBO CKOJBKEHHH J0 TPEBBILEHUS KOA(p(UIMEHTOM TpeHus 3HaueHus 0,3.
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Bonee BBICOKOE KONMMYECTBO CKONBKEHHH M0 JOCTH)KEHUSA KOAI(P(PULIHMEHTOM TPEHUS
3HaueHus 0,3 o3HavyaeT Ooyiee BHICOKYIO CTOMKOCTh K 0Opa3zoBaHuto 3aaupos. Ha OUT.
14 Oemsim kpykkoM (O) 0003HAYEHO, 4YTO TONBKO TMONHMEpPHOE MOKpbiTHE 100
c(hOPMHPOBAHO HA TTIOBEPXHOCTH CTATHHOMW TIACTHHBI, & METAILTU3UPOBAHHBIN CIT0H 80
He copmupoBan. Ha ®UI. 14 keagpatom (L) o0o3HaueHO, YTO HA MOBEPXHOCTH
CTAJIbHOH TUTACTHHBI COPMHPOBAH METAJLTU3HPOBAHHBIA CIOW W3 crutaBa Zi-Ni u
noyumepHoe mokpeiTHe 100. Kak nmokazano va OUI. 14, mns meTammudeckoi TpyOsI 1
i He()TTHOW CKBKHHBI ¢ METAUTU3HPOBAHHBIM CIIOEM W3 cIiaBa Zn-Ni KOJTHYECTBO
CKOJIBKCHHUH O TIpeBBINICHHA Ko3(dummenTtom TpeHus 3HaueHus 0,3 Oopmioe mo
CPaBHCHHIO C METAUTMYECKOW TpyOoor 1 mia HedTIHOW CKBaXHHBI 0e3
MeTaumsupoBanHoro cinost 80. Takum 00pa3oM, CTOMKOCTh K OOpa30BaHUIO 3aJHPOB
METATMIECKON TPyObI 1 miss HePTAHOW CKBOKHHBI ¢ METAJUTH3UPOBAHHBIM clioem 30
Ha KOHTaKTHOW moBepxHOCTH 400 HUNMENs W/WIM HAa KOHTAKTHOW moBepxHocTH 500
My(TBI TOTIOTHUTETHHO YBETHUYNBAETCS.
[0107] TonmuHa MeTaTTU3UPOBAHHOTO CIOSI

TommuHa MeTAINIA3UPOBAHHOTO €10s1 80 KOHKPETHO HE OrpaHvyeHa. TomuHa
MeTaJTU3UPOBaHHOTO cyios 80 coctaBnsaeT, Hapumep, ot 1 1o 30 MxMm. B 3TOM cityyae
CTOMKOCTh METAJUTMYECKOM TPYyObl 1 anmsa HeTAHOM CKBOKHUHBI K OOpPa30BAHHIO
3aIMPOB MOKET YBEJIHUYHMBATBhCS Oojiee CTaOMabHO. HWKHME mpeaen TOJIIHHBI
METAUTU3UPOBAHHOTO c0s 80 TIPEANOYTHTENIFHO COCTaBIAET 2 MKM, Ooee
MPEAMOYTHTEIFHO — 3 MKM H emie 0ojiee MPearmouTuTeIbH0 — 4 MiM. BepxHuit
Mpeaesl TOMMMHBI METAUTU3UPOBAHHOTO ¢lioA 80 MPEeamoYTUTENBHO cocTaBuser 20
MKM U 00JIee IPeAMOYTHTENBHO — 10 MKM.
[0108] Crioco6 u3MepeHus TONMIHHBI METATUTH3UPOBAHHOTO CITOSI

Tonmuny MeTamHU3UpOBAaHHOTO COS 80 HU3MEPSAIOT CIEAYIOIIMM CIIOCOOOM.
30HA 3NEKTPOMATHUTHOTO WMHAYKIMOHHOTO TPHOOpA sl HM3MEPEHHUS TOJIIHHBI
IUICHKA TPHUBOJAT B KOHTAKT C KOHTAKTHOM NOBEpXHOCTHO 400 Hummensa wimm
KOHTAKTHOM  moBepXHOCTBEO 500  mydTel, Ha  KOTOpOoW  CcOPMHUPOBAH

MeTaJUTU3upoBaHHbId  ciod  80. 30HA MOPUBOAAT B KOHTAKT C KOHTAaKTHOM
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MOBEPXHOCTHIO 400 HUTMENS UM KOHTAKTHON MoBepXHOCTHIO 500 My THI B MECTE, T/IE
yaaneHo noaumepHoe mokpeithe 100. 30HA OCHAIEH 3JEKTPOMArHUTOM, M KOTJAa K
HEMY MPUONTHKAETCS MarHUTHBIN OOBEKT, BOSHUKAET 3JICKTPOMArHUTHAS MHIYKLUS, U
€r0 HaNpsKECHUE M3MEHACTCS B 3aBUCHMOCTH OT PACCTOSHUA MEXKIY 30HIOM H
MArHATHBIM OOBEKTOM. TONMIMHY METaJUTM3HPOBAHHOTO Cjos 80 OmMpeneNsoT o
W3MECHECHHIO HaNpspKeHWs. V3MepeHus mpoBoAsT B ABeHaANaTH Mectax (Ha 0°, 30°, 60°,
90°, 120°, 150°, 180°, 210°, 240°, 270°, 300° u 330°) B OKpPY:KHOM HAIPaBJICHUH
MeTAITHYeCKor Tpyosl 1 mmt HedTsHOW ckBaxkuHBL. CpemHee apudmerHyeckoe
pe3yIbTaTOB  M3MEPEHMS B JBEHAALUATH  MECTaX  ABIAECTCS  TOJIIUHOMN
METAJUTM3UPOBAHHOTO cJios 80.
[0109] Crnoit, momy4eHHBIA MOCPEACTBOM XUMUYECKON KOHBEPCHH

Mertammyeckas TpyOa 1 ans HeTIHOW CKBOKHWHBI COTTACHO JTaHHOMY
BAPHAHTY OCYHIECTBICHHUA H300PETCHHA MOJKET OTIONHHUTEIIBHO COJEPIKATH CIIOW,
MOJIYYEHHBIM TOCPEACTBOM XHMHYECKOM KOHBEPCHM, MEKAY II0 MEHBIIEH MeEpe
KOHTAKTHOM MOBEPXHOCTHIO0 400 HUMMENSA UM KOHTAKTHON MOBEPXHOCTHIO 500 My THI
U nonuMepHbIM nokpeiTHEM 100. B MeTanmuueckoit TpyOe 1 it HeTAHON CKBaKUHbI
COIIACHO JAHHOMY BAapHAaHTy OCYLIECTBICHMA CIIOM, IOJNYYEHHBIH IOCPEACTBOM
XUMUYECKOM KOHBEPCHH, SABIFETCA  OMNLMOHAJIBHBIM KOMIIOHEHTOM. T.e. B
METATHYECKOH TpyOe 1 mis HedTIHOW CKBAKHHBI COTJIACHO AAHHOMY BapHAHTY
OCYILECTBIICHHUA CIIOM, MOITYYEHHBIA MOCPEACTBOM XHMHYECKOM KOHBEPCHHM, MOKET
OBITh HE CHOPMHUPOBAH.
[0110] Ha ®UI'. 15 nmoka3aHa B YBEIHYEHHOM MACIITa0¢ KOHTAKTHAs TOBEPXHOCTH
500 wmy¢dTBI cormacHO JAHHOMY BapHaHTy OCYIIECTBICHHA HW300pPETCHHS,
ommmyaromasics or OUI. 10. Ha OUI. 15 cnoit 90, momy4eHHBI NOCPEACTBOM
XUMHYECKON KOHBEPCHUM, MPENYCMOTPEH MEKAYy KOHTAKTHOM IOBEPXHOCTBHIO 500
MypTel ¥ mommMepHbIM TIOKpeiTHEM 100. B wactHOCTH, Ha ®UI. 15 cmoir 90,
MOJTYYEHHBIH TMOCPEACTBOM XHMHYECKOH KOHBEPCHH, C(POPMHPOBAH HAa KOHTAKTHOU
nosepxHocTH 500 mydte, a momumepssii cnoi 100 chopmmposan Ha cnoe 90,

OOJIYYCHHOM IMOCPECACTBOM XUMHUYECKOHU KOHBCPCHH. TeMm He MCHCC, MCCTO, B KOTOPOM
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npeaycMoTpeH ciaor 90, MonydYeHHBIM NOCPEACTBOM XHUMHYECKOM KOHBEPCHH, HE
OrpaHUYEHO MeCTOM, nokasanHbiM HAa OUI'. 15. HecmoTps Ha TO, 4TO 3TO HE MOKA3aHO
Ha YepTeKax, B Ka4ecTBe IMpuMepa ciaou 90, moyYeHHBIM OCPEACTBOM XUMHYECKOU
KOHBEPCHH, MOKET OBITh TPEAyCMOTPEH MEKIY KOHTAKTHOW TOBEpXHOCTHIO 400
HUIMIEIA U noauMepHbIM nokpeiTieM 100, u Hu nonumepHoe nokpeitue 100, HU o
90, TOMYYEHHBIH TOCPEACTBOM XHMHYCCKOM KOHBEPCHH, HE JOJDKHBI OBITh
MPEeIYyCMOTPEHBI HAa KOHTAKTHOM moBepxHOcTH 500 mydTer. Hampumep, cmoir 90,
MOJTYYEHHBIH TIOCPEICTBOM XHMHYECKOH KOHBEPCHH, MOXKET OBITh MPEXyCMOTPEH
MEXIy KOHTAKTHOW MOBEPXHOCTHIO 400 HuUMIENs ¥ MoIMMepHBIM MOKpsITHEM 100, U
cnort 90, TMONYYEHHBIH TOCPEACTBOM XHMHYECKOW KOHBEPCHH, MOXET TAKKE OBITH
MPEIYCMOTPEH MEXKAY KOHTAKTHOM MOBEPXHOCTHIO 500 My(THI W TOTUMEPHBIM
nokpeituem 100.

[0111] Kpome TOro, B AaHHOM BapHAHTE OCYILIECTBICHHUS MPOTHBOKOPPO3ZHOHHOE
MONMMEPHOE MOKpbITHE 70 MpeaycMOTpeHO Ha cioe 90, moy4eHHOM IOCPEACTBOM
XUMHYECKOM KOHBepcuH. B wyactHocTn, Ha @DUI. 16 nokasana B yBEIWYEHHOM
MaciiTabe KOHTaKTHas MOBEPXHOCTh 400 HMMIIENA COrfacHO JAHHOMY BAapUAHTY
OCYIIECTBIICHUS W300peTeHmsA, oTmuyaromascs or ®UIL. 9, OUI. 11, OUT'. 12 u OUT.
13. Kak mokazano na OUI'. 16, cnoit 90, mosy4eHHBIH MOCPEACTBOM XHUMHYECKOU
KOHBEPCHH, MOJKET OBITh TMPEIYCMOTPEH MEXKIY KOHTAKTHOW MOBEPXHOCTHIO 400
HUINIEIA U NOJUMEPHBIM TOKpeiTHEM 100, M, KpomMe TOro, MPOTUBOKOPPO3UOHHOE
nonuMepHoe Mokpeitue 70 m BepxHMM ciodl 60 momuMepHoro mokpseitus 100 moryT
BXOJUTH B TOJIMMEPHOE MOKpbITHE 100.

[0112] Kpome Ttoro, koHTakTHass mnoBepxHocTh 400 Hunmens W KOHTAKTHAas
nmoBepxHOCTh 500 My(QTBI COTTACHO AAHHOMY BAapHAHTY OCYIIECTBIIEHHUS MOTYT
COZEPKATh METAJUIM3UPOBaHHbIN ciod 80 u cmort 90, MONMY4YEHHBIMA MOCPEACTBOM
xumuueckon koHBepcuu. Ha OUI. 17 nokazan yBeIWMYEHHBIM BHJ KOHTAKTHOM
noBepxHoctTH 400 HuNmeEnsd COIJIaCHO JAaHHOMY BAapUAHTy  OCYINECTBIICHUSA
n3zoopeTenus, ornuyaronmiica or ®UI. 9, OUI'. 11, OUTI'. 12, OUTI. 13 u OUI. 16.

Ha ®UI. 17 wmerammusupoBaHHbi ciaou 80 mpesyCMOTPEH HAa KOHTaKTHOM
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nosepxHoctT 400 Hummena, ciaou 90, MOTYYEHHBIM ITOCPEACTBOM XHUMHYECKOHU
KOHBEPCHH, NPEIAYCMOTPEH HA METAIIM3UPOBAHHOM ciioe 80, MOJIMMEPHOE MOKPBITHE
100 mpexycmoTpeHo Ha cinoe 90, moIy4YeHHOM MOCPEACTBOM XUMUYECKOM KOHBEPCHH.
Takum oOpazom, korga Merammyeckas Tpyoa 1 s HeTIHON CKBaXHUHBI CONEPIKUT
METAIUTH3UPOBAaHHBIN cior 80, merammmyeckas TpyOa 1 amst HeTIHOHW CKBaKHHBI
coiepkUT cimor 90, MONMyYEHHBIM MOCPEACTBOM XUMHUYECKOM KOHBEPCHHM, MEXKAY
METAJUIM3UPOBAHHBIM c10oeM 80 1 monuMepHsIM MOKpsITHEM 100.

[0113] B metammdeckoi Tpyde 1 mid HETIHOW CKBOKHHBI COTJIACHO JAaHHOMY
BAPHAHTY OCYLIECTBJICHUA, HECMOTPSA HA TO, YTO MECTa, B KOTOPBIX MPELYCMOTPEH
METAIUIM3HPOBaHHbIA COoW 80 m cinort 90, MOy4YEeHHBIM MOCPEACTBOM XHMHYECKOU
KOHBEPCHH, HE OorpaHuycHbl npumepoM Ha OUI'. 17, korga MeTammM3upOBaHHBIN CIOU
80 u cinou 90, MOyYEHHBIN MOCPEACTBOM XMMHYECKON KOHBEPCHH, MPETYyCMOTPEHBI
MEXJy KOHTAKTHOM NMOBEPXHOCTHIO 400 Hummensa M noJuMepHbIM NOKpsiTHEM 100,
cnoi 90, TONyYEHHBIH TMOCPEACTBOM XHUMHUYCCKOHM KOHBEPCHH, MOKET OBITH
MpeyCMOTPEH HA METAUTM3HUPOBaHHOM cioe 80, a momumepHoe nmokpeiTHEe 100 MOKET
OBITH TIPEIYCMOTPEHO HA cj10€ 90, MOIYyYEHHOM MTOCPEACTBOM XUMUYECKON KOHBEPCHH.
Kpome Toro, korma MeTayuIM3HpOBaHHBIM cinod 80 HE NPEeayCMOTPEH MEXKIY
KOHTaKTHOM NMOBEpXHOCTBIO 400 Hunmens u nomuMmepHeM nokpeituem 100, crmoit 90,
MOJTYYEHHBIH MOCPEACTBOM XHMHYECKOH KOHBEPCHH, MOKET OBITh MPEAYCMOTPEH Ha
KOHTAKTHOH moBepXHOCTH 400 Hummess, a mommMepHoe Tokpeitie 100 MOokeT OBITH
MpeayCMOTPEHO Ha cjoe 90, MONMYyYeHHOM MOCPEACTBOM XHUMHYECKOW KOHBEPCHH.
AHaNOTHYHO, KOTAa MeTajutideckas Tpyoa 1 mnst HeTAHOH CKBaKHHBI COJEPIKHT
MeTaIUIM3HpOoBaHHbId CoW 80 m ciol 90, MOy4YEHHBIM MOCPEACTBOM XHMHYECKOU
KOHBEPCHH, MEXAY KOHTAKTHOH mOBepXHOCTEIO 500 My(TBI W TIOTUMEPHBIM
nokpeituem 100, cnoit 90, monmy4YeHHBIN TOCPEACTBOM XUMHUYECKOM KOHBEPCUH, MOKET
OBITh TIPEYCMOTPEH HA METAILTU3HPOBAHHOM citoe 80, a momumepHoe mokpsitre 100
MOJKET OBITh TPEAYCMOTPEHO Ha ciioe 90, MOMyYeHHOM MOCPEACTBOM XHMHUYECKOU
koHBepcuu. Kpome Toro, korma metammyeckas Tpyoa 1 1y He(TIHOW CKBaKUHBI HE

CONEPKUT METAJUIM3UPOBAHHBIA CIOH 80 MEKJy KOHTAKTHOM MOBEPXHOCTBIO 500
43



My(pTel ¥ momuMepHbIM TIOKpeITHEM 100, cnoit 90, mMONMy4YEeHHBIHM TMOCPEACTBOM
XUMHYECKON KOHBEPCHHM, MOKET OBITh MPEIYCMOTPEH HA KOHTAKTHOM TMOBEPXHOCTH
500 mydTsI, a monumepHoe TokpeiTHe 100 MOKeT OBITH MPEAYCMOTPEHO Ha cioe 90,
MOJIy4€HHOM NOCPEACTBOM XUMHUYECKON KOHBEPCHH.

[0114] B nmanHOM BapuaHTe OCYINECCTBICHHS, KOTAA MeTaumdeckas Tpyda 1 mis
HE(TIHOW CKBAKUHBI COJEPKHAT METAIUTM3UPOBaHHBIA cinod 80 w cmoit 90,
MOJYYEHHBIM  TOCPEACTBOM  XUMHUYECKOM  KOHBEPCHHM, MNPOTHBOKOPPO3HOHHOE
MONMUMEPHOE MOKpbITHE 70 MpeaycMOTpeHO Ha cioe 90, mOIy4eHHOM IOCPEICTBOM
XUMHYECKOW KOHBepcuH. B wyactHocTn, Ha @DUI. 18 mnokasana B yBEITWYEHHOM
MaciTabe KOHTaKTHas MOBEPXHOCTh 400 HHIIEN COTJIAaCHO JAHHOMY BAapUAHTY
OCYHIECTBIIEHHA H300peTeHms, oTmuaromascs ot OUI. 9, OUI. 11, OUI. 12,
OUT. 13, OUI'. 16 u OUI'. 17. Kak mokazano va @UI". 18, meTannu3upoBaHHBIA CIOU
80 MokeT OBITH TPEAYCMOTPEH HA KOHTAKTHOW moBepxHOocTH 400 Hummens, ciou 90,
MOJTYYEHHBIH MOCPEACTBOM XHMHYECKOH KOHBEPCHH, MOKET OBITh MPEAYCMOTPEH Ha
MeTalu3upoBaHHoM  cinoe 80, mommmepHoe mokpeitie 100 MokeT  OBITH
MpeayCMOTPEHO Ha cioe 90, MONyYEHHOM MHOCPEACTBOM XHMHYECKOW KOHBEPCHH, H,
KpOME TOrO, MPOTHBOKOPPO3HOHHOE MOJUMEPHOE NOKpbITHE 70 M BepXHHUU ciou 60
NoJIMMEPHOTO MOKpeITHA 100 MOryT BXOAUTH B oMuMeEpHOE NOKpbiTHE 100.

[0115] B wHacrosimem BapuaHTEe OCYINECTBICHUS W300peTeHust BHA cios 90,
MOJIy4€HHOT'O TIOCPEICTBOM XUMHUYECKONM KOHBEPCHUH, KOHKPETHO He orpanuyeH. Croit
90, MOMyYEHHBIN TTOCPEACTBOM XHMHUYECKOW KOHBEPCHH, B KAYEeCTBE TMPUMEPA BHIOpaH
W3 TPYMIbL, COCTOAIIEN U3 CIIOEB, MOYYEHHBIX NMOCPEACTBOM XUMHUYECKOW KOHBEPCHH
docdaToB, XUMHUIECKOW KOHBEPCHU OKCANAaTOB, XHMHYECKOW KOHBEPCHH OOpaToB, U
XpOMaTHOTO TOKPBITHA. C TOYKH 3pEHHA AATE3HOHHOM CIOCOOHOCTH TOJUMEPHOTO
nokpeiTia 100 mpenmouTuTenpHa 00padOTKa MOCPEICTBOM XHMHUYECKOH KOHBEPCHH
docharoB. B stom cnydae docdar mpeactaBnser coOOH, HAPUMEpP, OAWH WITH
HECKOJIBKO THIIOB, BBIOPAHHBIX W3 TPYNNbI, coctosmed u3 ¢ocdara maprasia,
docdara muHKa, Pocdara mapranua-keneza win docdara kampiusa-paka. Crou 90,

MOJTYYEHHBIH TOCPEACTBOM XHMHYECKOM KOHBEPCHM, MOJKET NPEACTABIATh COOOU
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XpPOMAaTHOE TOKPBITHE. XPOMATHOE TMOKPHITHE MOXKET OBITh C(HOPMUPOBAHO 34 CUET
XOpOLIO M3BECTHOTO Npouecca. XpOMAaTHOE MOKPBITUE MPEAINIOYTHTENBHO HE JOJDKHO
COJIEPKATh NICCTUBAIIEHTHBIN XPOM.

[0116] Korma cmo#t 90, mNOXy4YeHHBIM MOCPEACTBOM XHUMHUYECKOH KOHBEPCHUH,
MPEeIYCMOTPEH HA KOHTAKTHOH TOBEPXHOCTH 400 HHUIMENs W/HIW HA KOHTAKTHOW
nmoBepxHocTH 500 MyQTHI MeTamu4eckod TpyObl 1 mas HeQTIHOW CKBaKWUHBI
COTJIACHO JTAHHOMY BapHaHTY OCYIIECTBIICHHS, CTOUKOCTh METAJUTMYECKOU TpyOsl 1
s He(DTAHOW CKBAKHWHBI JOTIOJNHUTENBHO yBenmmuuBaeTcs. Chou 90, moTydeHHBIN
MOCPE/ICTBOM XHMHUYECKOW KOHBEPCHH, YBEIMYMBACT aAr€3HOHHYI0 CIIOCOOHOCTH
MPEIYCMOTPEHHOTO HAa HEM MOHMEpPHOTO TOKpbiTHA 100 3a cuer 3ddexra saxops. 3a
CUET STOTO YBEIHUYHMBACTCS CTOHMKOCTh METAUTMYECKOW TPyOnr 1 mia HedTaHOH
CKBXHHBI K oOpasoBanmio 3amupoB. CormacHo Ilpumepy 3, packpsiToMy HIKE,
KOJIMYECTBO CKOJIBKEHUH /0 TPEBBIMEHUsS Kodpduiumenrom tpeHus 3Hadenus 0,3
OOJIBIIIE TSI METAJUTHYECKOM TPYOBI 1 ay1st He()TTHOM CKBaXKHHBI, CoIepskate ciaou 90,
MOJTYYEHHBIN TOCPEACTBOM XHMHUYECKOW KOHBEPCHH, YEM /IS METATUTHYECKOU TPYOBI 1
s He(PTAHON CKBAKUHBL, HE cojepkamed ciod 90, MOoNMy4eHHBIH MOCPEACTBOM
XUMHUYECKOH KOHBEpCHH. Takum o00pa3oM, CTOHKOCTP K OOpa3OBaHHIO 3aJUPOB
METAUTHYECKOH TpyOsl 1 s HeTAHOW CKBaKHHBI cO ciioeM 90, TOMYyYCHHBIM
MOCPEACTBOM XHMHYECKON KOHBEPCHUH, HA KOHTAKTHOW moBepxHOCTH 400 Hummens
W/WTH KOHTAKTHOW MOBEepXHOCTH S00 My pTHI JOTIOTHUTETHHO YBEITAYHBACTCS.

[0117] HocraTtouHo, 4YTOOBI MeTamMueckas TpyOa 1 amd HepTAHOH CKBaKHHBI
COTJIACHO JIAHHOMY BAapHAHTY OCYIIECTBIICHHUS W300PETEHHS COAECPIKaNa MOTUMEPHOE
nokpeiTue 100 Ha MO MeHBHIEM Mepe KOHTAKTHOM moBepxHOCTH 400 HHNmens wim
KOHTaKTHOH  moBepxHOCTH 500 wmy¢Tel. YTOo  KacaeTcs  pacmoNOKEHHS
MeTAIIM3HpOBaHHOrO ¢inod 80, cnog 90, MOMYy4EeHHOTO MOCPEACTBOM XHMHYECKOM
KOHBEPCUHM, W TNPOTUBOKOPPO3ZHOHHOTO MOJMMEPHOTO MOKpbITHA 70 COrmacHo
PACKPBITOMY BBIIIIE, OHH MOTYT OBITh PACIIOJIOKEHBI AHAJIOTHYHBIM OOpa30M Ha
KOHTAKTHOHM MOBEpXHOCTH 400 HUMIIENS U KOHTAKTHOM moBepXHOCTH 500 My ThI MH

MOTYT OBITh PaCHOJIOKEHBI MO-PA3HOMY Ha KOHTAKTHOM MoBepxHOCTH 400 HUMNIENA U
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KOHTakTHOM moBepxHOocTH 500 MmMydTsel. Metammueckas TtpyOa 1 ama HedTIHOU
CKBKHHBI MOJKET IO HEOOXOAUMOCTH TAKXKE COACPKATh IPYTHE TTOKPHITHA.
[0118] [IpenBapurenbHas 0OpadOTKa

B wmertammueckoi TpyOe 1 anma HeTAHOW CKBaOXUHBI COTJIACHO JAHHOMY
BAPHAHTY OCYLIECTBIICHUSA M300PETEHUSA MO MEHbBIIEH MEpe KOHTAKTHAs MOBEPXHOCTH
400 HUTITIENS WM KOHTAKTHAs MOBEPXHOCTH 500 My(ThI MOKET OBITH TIOBEPXHOCTEHIO,
MO/IIEKAIEH TpeaBapuTelIbHON 00padoTke. Takum oOpa3om, B JTaHHOM BapHAHTE
OCYIIECTBIICHUS TPEIBAPUTENbHAA 00pa00TKA ABIAETCS ONMMIMOHATBHBIM MPOLIECCOM, U
KOHTAaKTHasA TOBEepXHOCTh 400 HUMIENs, W KOHTAKTHAasA TOBEPXHOCTH 500 MyQThI
MOJKET HE OBITh TOBEPXHOCTHIO, TOJICKANICH TMpeaBapuTeIbHON 00padoTke. Ecimm
MPEIBAPHUTENBHYI0 00paOOTKY BHITIONHAIOT, OHA OTHOCHTCS, HAITPUMEP, K OJHOMY HITH
HECKOJIbKMM THIIaM, BBIOPAHHBIM W3 TPYNIIBI, COCTOSIIEH M3 CTPYHHOU 00pabOTKH U
TpaBneHus. [Ipy BHIMONHEHWH TIPEABAPUTENBHOH OOpPaOOTKH  YBEIMYHBAETCS
[IEPOXOBATOCTh KOHTAKTHOM moBepxHOCTH 400 HUNmens WWIM KOHTaKTHOU
noBepxHOCcTH 500 My Th1. Takum 00pazomM, yBEMHUUBAECTCA aAr€3HOHHAs CTIOCOOHOCTh
nonuMepHoro mokpeiTHs 100, meranmusupoBanHoro cios 80 wumm cmos 90,
MOJTYYEHHOT'0 TOCPEACTBOM XHMHUYECKOW KOHBEPCHM, C(OPMHUPOBAHHBIX HA HUX. B
pe3ybTaTe YBEIUYMUBACTCA CTOHKOCTh METAUTMUECKOW TpPyOBl 1 mmsa HedTaHOU
CKBaXHHBI K 00Pa30BaHUIO 33 TUPOB.
[0119] Xumuyeckuii COCTaB OCHOBHOTO KOPITyca TPyObI

OcHoBHOM Kopmyc 10 MeTammuueckod TpyOsl 1 mid HEPTIHOW CKBAKHUHBI
COTJIACHO JIAHHOMY BAapHaHTy OCYIIECTBIICHUSA HE UMEET KOHKPETHBIX OrPAHUYCHHI.
KommnonenToOM MeTammuiaeckod TpyOs! 1 Ayt HeTAHOM CKBaKUHBI COTIIACHO JTAHHOMY
BAPHAHTY OCYIIECTBJICHHA SABIACTCA monmuMepHoe mokpeitie 100. Takum oOpaszom, B
JAHHOM BapHaHTE OCYINECTBICHUA BUJ CTaly OCHOBHOTrO Kopmyca 10 metammmaeckon
TpyOBI 1 115t HeQTAHON CKBAKMHBI HE UMEET KOHKPETHBIX OTPAHUICHHH.
[0120] OcHosHo# kopmyc 10 TpyObI MOKeT OBITH C(OPMHPOBAH, HANPUMEP, H3
YIAEPOAUCTOM CTAlIM, HEPKABEIOIIEH CTalIM, JETUPOBAHHOW CTalld MW T. IL

CoOOTBETCTBEHHO, METAJTMYeCKass TpyOa maisi HEPTIHOW CKBAKHUHBI MOXET OBIThH
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CTaIbHOW TPyOO# W3 crutaBa Ha OCHOBe Fe wmmm TpyOOM W3 JIETMPOBAHHOM CTalH,
MPEACTABIIEHHOW TPyOOM ™3 cruiaBa Ha ocHoBe Ni. 31ech crajgpHas TpyoOa
MPECTABIAET COOOM, HAaIpUMep, TPYOy U3 HU3KOJETUPOBAHHOW CTaIH, MAPTEHCUTHON
HEPKaBEIOIICH CTanM W IyIUICKCHOM HEp:KaBerowmed cramu. B 1o ke Bpems, cpeau
JIETHPOBAHHBIX CTAlE€H BBICOKOJIETHUPOBAHHBIE CTalM, TakKWe Kak cmiaB Ni H
TOYTIJIEKCHBIE HEPKABEIOIIME CTAH, COJEPIKAIIUE JIETUPYIOIIHME 3JIEMEHTHI, TAKHE KaK
Cr, Ni u Mo, 00magaroT BICOKOW KOPPO3HOHHON CTOHMKOCTBIO. TakuM 00pa3om, mpHu
WCIOJIb30BAHUH 3TUX BBICOKOJIETMPOBAHHBIX CTAJIEH B KAYECTBE OCHOBHOTO KOpIyca
10 TpyOBI AOCTHTAETCS MPEBOCXOMHAS KOPPO3HOHHAS CTOMKOCTh B KOPPO3HOHHOHU
cpelie, CoAep Kaled cepoOBOIOPO, TUOKCU YIIIEpOia U T. .
[0121] Crioco6 u3roToBIEHUS

Croco0 W3rOTOBIEHUS METAJUTMYECKOW TpyObl 1 mid He(TIHOW CKBaKUHBI
COTJIACHO HACTOAIEMY BapPHAHTY OCYHIECTBICHHUS U300PETECHHUS PACKPBIT HIDKE.
[0122] CnocoO W3roTOBIEHUS METAUIMYECKOW TPyObl 1 111 He(PTAHOM CKBaKUHBI
COTJIACHO  HACTOAINEMY  BAPUAHTY  OCYINECTBIEHUS  HW300pPETEHHA  BKIIOYAET
MOATOTOBUTENBHBIN MPOLIECC, POLECC HAHECEHUS M Mpolecc oTBepkaeHus. [Iponecc
OTBEPKACHHA OCYIIECTBIAETCS MOCIIE MPOLECCa HAHECEHH.
[0123] [ToaroTOBUTETBHBIH MPOLIECC

B mpomecce MOATOTOBKH TMOATOTABIMBAIOT METAUIMYECKYI0 TpPyOy 1 uis
HE(TIHOW CKBAKHHBI, HMEIOIIYI0 OCHOBHOU Kopmyc 10 TpyObI, coaep:kamei HUTITIETb
40, copepkamuid KOHTAKTHYKO MOBEPXHOCTh 400 HuMIENA, coAaep:Kaulyro 4acth 41 ¢
Hapy’KHOH pe3p0oit, u mydTy 50, comeprkanryto KOHTAKTHYIO TOBEPXHOCTH 500 My THI,
cogepxkamyro 4Yacte 51 ¢ BHyTpeHHeW pe3pOod. COrimacHO PpacKpBITOMY BBIIIE
MeTamyeckas Tpyoa 1 mna HeTIHOHW CKBAKHHBI COTJIIACHO HACTOAIIEMY BAPHUAHTY
OCYIIECTBIICHAA HWMEET OOMEU3BECTHYI0 KOHCTPYKIHMIO. Jlpyrmmm crnoBamu, B
MOJrOTOBHTEIFHOM TPOLIECCE AOCTATOYHO MOATOTOBUTh METAIIIMYECKYIO TPYOy 1 st

He()TAHOU CKBAXKUHBI, HIMEIOIIYI0 OOIMEHU3BECTHYIO KOHCTPYKIIHIO.
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[0124] ITpouecc HaHECEHUSA

B mpouecce HaHeCeHMS KOMIO3ULHIO, COAEPXKALLYHO IIOJIMMEP, TBEPIBIA
CMAa3bIBAIOIIUN MOPOUIOK M (PTANOLMAHUH MEIH, HAHOCAT HAa MO MEHBIIEH Mepe Ha
KOHTAKTHYIO MOBEPXHOCTh 400 HUIIIENA MM KOHTAKTHYIO MOBEPXHOCTH 500 My(QTHI
Kommnosummss ~ mpeacTaBimsier  COOOM  KOMIO3WIMIO  Is  (opMHpOBaHHSA
BBIIIECYKA3aHHOTO MonuMepHOro mokpbituss 100. Kommoszumms coaepkut moaumep,
TBEPABIA CMa3bIBAIOIMHKA TMOPOMIOK W (rajonmaHuH Mead. Kommosuius s
(dbopMHUpPOBaHUS TOMMMEPHOTO TOKPHITHS 100 Takas e, 4TO W Ui TIOJTUMEPHOTO
nokpbITUs 100, pacKpsITOrO BBIIIE, UCKITIOYAs PACTBOPHUTEID.
[0125] Kommosumust Oe3 pacTBOPUTENS MOXKET OBITh TOJY4YEHA, HATPUMEP, IyTEM
HArpeBaHUA TOJIUMEPA OO PACIUIABICHHOTO COCTOSHUS, JOOABICHHA TBEPAOTO
CMAa3bIBAOIIETO TOPOIIKA, (TATONMAHWHA MEOH W HMX cMemmBaHUA. Kommoswiwms
MOJKET OBITh TIOJTyYeHA U3 CMECH MOPOIIKOB MYyTEM CMEUIMBAHHA BCEX KOMIIOHEHTOB B
¢dhopMe mopomIKa.
[0126] Kommosuimst ¢ pacTBOPUTENEM MOMKET OBITh TOJyY€HA, HAMPUMEP, IyTEM
pacIIaBICHUA WM JUCIEPCUH IOIUMEPA, TBEPAOTO CMA3BIBAIOIIEIO IIOPOIIKA H
¢TanoiaHuHa MEIU B pacTBOPHUTEIEC M MX CMeIIMBaHuA. PacTBoputenem sBisercs,
HAIIpUMEP, BOJAA, CIUPT MM OPraHMYECKHH pacTBOPHUTEIb. PacTBOpUTEND MOXKET
coAepXaTh HEOONBIOE KOJUYECTBO IMOBEPXHOCTHO-aKTUBHOTO BemecTBa. Jloms
PacTBOPHUTENST HE HMMEET KOHKPETHBIX OTPaHMYCHHM. Jl0CTaTOYHO OTPEryaupoBaTh
JOJIF0 PACTBOPUTEIA 10 ONPEACIICHHON BS3KOCTH COTJIACHO METOAY HaHeceHHWs:A. Jlomns
PacCTBOPHUTENS HAXOAUTCSA, Hampumep, B auanazone oT 40 mo 60 BecoBbiX %, ecnu
B3STh 00IIEE KOJTMYECTBO BCEX KOMITIOHEHTOB, KpoMme pacTeopures, 3a 100 BecoBbIx %o.
[0127] Croco6 HaHeceHHs KOMITO3HMIIMM HAa KOHTAaKTHYIO ToBepxHOCTHh 400 HHUTIIIES
W/WITA HA KOHTaKTHYIO TTOBEPXHOCTh 500 My THI HE HMEET KOHKPETHBIX OTPAHHYCHHH,
¥ BO3MO)KHO NMPHUMEHEHHE XOPOIIO M3BECTHOTO cmocoda. B ciydae xommosummu, He
COIEpXKALIEH PACTBOPUTENA, HANPUMEP, KOMIIO3HMLMIO MOKHO HAHOCHTh Ha
KOHTAKTHYIO TOBEPXHOCTh 400 HUMMENS W/HIM HA KOHTAKTHYIO MOBEPXHOCTH 500

My(TBI TOCPEACTBOM TMpoLecca TOKPBITHSA TOPSIYMM paciuiaBoM. B mporecce
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HAHECEHUA TOPSYETO PACIUIaBa KOMIIO3UIIUIO HATPEBAIOT, YTOOBI PACIIIIABHUTH TOJTUMED
IUIsL TIEPEXO0/1a KOMIIO3HULIMM B JKHJKOE COCTOSIHHUE ¢ HU3KOM BA3KOCTBHIO. KoMmosuiuro
B JKHJKOM COCTOSHMHM MOKHO HAaHOCHTH MHMCTOJIETOM-PACTIBUIMTENEM C (YHKIMEH
NOAJEP)KaHUA  TeMIepaTypsl. BwmecTo HaHeceHHMss  pacHbUICHMEM  BO3MOJKHO
NPUMEHEHHE APYroro Crocoda, TAKOro KaK HAHECEHHWE KUCTHIO WIIH TOTPY)KEHHE, B
Ka4yeCcTBE CIOC00a HAHECEHH KOMIIO3HIIMK HA KOHTAKTHYIO MMOBEPXHOCTH 400 HUMIETS
W/WTH KOHTAKTHYO TTOBEPXHOCTh 500 My 1h1. CnieyeT yYUThIBATh, YTO TEMIIEPATYPA,
0 KOTOPOM HArpeBarOT KOMIIO3HIMS, MPEANOYTHUTEIIBHO MPEBBINACT TEMIEPATYPy
TMJIABJICHUSA TTOJTUMEPA HA BENTMUUHY B Auana3zone oT 10 go 50 °C.
[0128] B cnyuyae KOMIO3HUIMK C PACTBOPUTETIEM, HANPUMEP, KOMIO3ULIUIO B BHUJEC
pacTBOpa HAHOCAT HA KOHTAKTHYIO MOBEPXHOCTh 400 HUMIIENS W/HIM KOHTAKTHYIO
moBepxHOCTh 500 My THI yTeM pacTbiicHHs. B 3TOM ciyyae BA3KOCTh KOMITO3HITHH
JNOJDKHA PETrYJIMPOBATBCA C BO3MOMKHOCTBK) €€ HAHECEHHA IIyTEM PAaCHbUICHHA
MOKPBITUS B OKPY’KAIOLICH Cpelle IPU HOPMAIBHOM TEMIIEPATypEe M HOPMAaIbHOM
JABIICHUH. BMecTO HaHECEHHMsA pPACHbUICHHMEM BO3MOKHO NPHUMEHEHUE JPyroro
croco0a, TAaKOTO KAaK HAHECEHHE KUCThIO WM TOTPY’KEHHE, B KavyecTBe crocola
HAHECEHMs KOMIIO3UI[MM HAa KOHTAKTHYIO moBepXHOCTh 400 HHImens wWwiM Ha
KOHTAKTHYIO TOBEPXHOCTH 500 My ThL.
[0129] [Ipouecc oTBEpKACHUS

B mpomecce OTBEep:KACHUS HAHECEHHAs  KOMIIO3MLMSA  TBEpPAECET  JIA
dbopmupoBaHus ouMepHOTo MOKpbITHS 100. B ciyyae koMIo3uImu, He CoAepsKaniei
PaCTBOPHUTENS, 32 CUET OXJIAXKACHUA KOMIIO3HULIMM, HAHECEHHOW MO MEHBIIEH MEPE HA
KOHTAKTHYK) MNOBEpXHOCTh 400 HuUNIENd WIM HAa KOHTAKTHYK) NOBEPXHOCTH 500
My(TBI, KOMITO3UIUS B PACTUIABIICHHOM COCTOSTHHH TBEPJEET, U (POPMUPYETCS TBEPAOE
normmMepHoe mokpeiTHe 100. B 3TOoM ciydyae cmoco0 OXJakIEHUS HE WMEET
KOHKPETHBIX OTPAHMYCHHHA W BO3MOKHO MPUMEHEHHE XOPOIIO W3BECTHOTO CHoco0a.
[Tpumeps! cioco0a OXTAKACHHUS COACPIKAT OXJAKIACHHE B aTMOCc(epe U OXJITKIACHHE
BO3AyXOM. B ciyuyae KOMIO3MIIMM C pacTBOPHUTEIIEM 34 CYET BBICYINUBAHUS

KOMIIO3ULIMY, HAHECEHHOW II0 MEHBIIEH MEPE HAa KOHTAaKTHYIO NOBEpXHOCTH 400
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HUNIENS WM Ha KOHTAKTHYIO MOBEPXHOCTh 500 My(QThl, KOMIO3HMIMA TBEPACET, U
dbopmupyetcs TBepaoe mnoiauMmepHoe mokpeitme 100. B sTomM cmydae cmoco®
BBICYIIMBAHUS HE UMEET KOHKPETHBIX OTPAHMYECHUN U BO3MOKHO IPUMEHEHHE XOPOIIO
u3BeCTHOTO cmocoba. Crmoco® BBICYIIMBAHWS TMPEICTABIACT COOOH, HAmpumep,
€CTECTBEHHYIO CYIIKY, CYIIKY Ha BO3AyXE IPHU HU3KOM TEMIEPAType WM BaKyyMHYIO
cymky. KpoMe Toro, eciiv nmonuMep sSBISETCS TEPMOPEAKTUBHBIM MOJTUMEPOM, TBEPIOE
nojiumMepHoe TOKpbITHE 100 MokeT OBITH CHOPMHUPOBAHO 3a CUET OTBEPIKICHUS
KOMITO3ULIUY ITyTEM BBITIOJIHEHHUS ITPOLIECCA TEPMO3AKAIIKH.
[0130] MeTammueckyro TpyOy 1 mmt HeQTAHON CKBOXHHBI COTIACHO TAHHOMY
BAapUAHTY OCYIIECTBICHHS U3TOTABIMBAIOT 32 CUET BBIIIEYKA3aHHBIX MMPOLIECCOB.
[0131] OmuuonaneHBIHM TIpoLIECC

Croco0 W3rOTOBIEHUS METAJUTMYECKOW TpyObl 1 mid He(TIHOW CKBaKUHBI
COIIACHO JAHHOMY BapHaHTYy OCYLIECTBICHHS MOJKET JOMOIHHUTEIBHO BKIIIOYATh OJUH
WIH  HECKOJIBKO  TIPOLECCOB M3  CIEAYIOMMX:  mpouecc  (popMupoBaHHA
METAJUIM3UPOBAHHOTO  CIIOsI,  MPOLIECC ~ XUMUYECKOM  KOHBEPCHHM,  HPOLECC
(opMHUpPOBaHUS TMPOTUBOKOPPO3HMOHHOTO TOJUMEPHOTO TOKPBITHA W TPOLECC
npeaBapUTENbHOM 00padoTKH. Bce mpoume mporiecchl ABIAIOTCS ONMIUMOHAIBHBIMH.
Takum 00pazom, 3TH MPOLIECCH MOTYT HE BBITIOIHATHCSL.
[0132] [Tpomecc oOpa3oBaHUs METAITH3HPOBAHHOTO CITOS

Croco® HW3rOTOBJIEHUS METAJUTMYECKOW TpyObl 1 s He(TIHOW CKBAKWUHBI
COTJIACHO  HACTOAIIEMY  BApUAHTY  OCYHICCTBICHUS  H300PETEHHS  MOJKET
JOTIOTHUTENTFHO BKITFOYATH MPOLECC (POPMUPOBAHUSA METAITU3UPOBAHHOTO CJIOS TIEPET
nporieccom HaHeceHwsa. Korma mporecc (OpMHPOBaHHSA METATUTM3HPOBAHHOTO CIIOS
BBITIOJTHEH, METaJUTH3UPOBaHHBIH cioii 80 cdopMupoBaH TO MEHBIIEH Mepe Ha
KOHTAKTHOHM moBepXHOCTH 400 HUMMENS WM KOHTAKTHOHN MoBepXHOCTH 500 My THL.
[0133] Cnoco0 dopMupoBaHUs METAUTU3UPOBAHHOTO c10s 80 HE MMEET KOHKPETHBIX
OTPaHWYEHHH W  BO3MOXKHO TPHMEHEHHE XOPOIIO  HM3BECTHOTO  CIOCO0A.
@opMHpPOBaHHE METAUIU3UPOBAHHOTO CyOA 80 MOMKET OCYIIECTBIATBCA 3a CUET

QJICKTPOOCAKACHUA WK 3d CUCT XHMHYCCKOT'O BOCCTAHOBJICHHUA. HaanMep, B ClIy4ac
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00pa30BaHUA METAJUTM3UPOBAHHOTO CIIOS M3 cIuiaBa Zn-Ni MyTeM 3JIEKTPOOCAKICHUS
raJlbBaHMYECKas BaHHA COACPKUT MOHBI I[IMHKA M HMOHBI HUKeld. B cocTas
raJbBaHUYECKOH BaHHBI NPEANOYTUTENBHO JOJDKHBI BXOJUTh MOHBI IIMHKA B
kommmuecTBe oT 1 10 100 r/m; v wonsl HUKeNs B KonuwdecTtBe OoT 1 10 50 r/m. YcmoBus
IUTSL QNIEKTPOOCAXKACHUSA, HarpuMep, ciaeayromue: pH B ranpBanudeckoi BanHe oT 1 10
10, Temnepatypa B ranpBaHudeckoi BaHHe oT 20 g0 60 °C; mioTHOCTH TOKa OT 1 10
100 A/am? u mpomomkuTenbHOCTH 00padoTku ot 0,1 no 50 mun. Hampumep, mpu
(OPMHUPOBAHHUM METHOTO METAUTU3UPOBAHHOTO CJIOA TYTEM SJEKTPOOCAKICHUS
MOJKET OBITh IPUMEHEH XOPOIIIO H3BECTHBIN CIIOCO0.
[0134] IIpouecc XUMHUYECKON KOHBEPCUU

Crioco0 W3rOTOBIEHUS METAUTMYECKOW TpyObl 1 mis He(TIHOW CKBaKUHBI
COTJIACHO  HACTOAIEMY  BAPUAHTY  OCYINECTBICHUSA  HM300pPETEHHS  MOXKET
JOTIONTHUTENBHO COAEPKATh MPOLECC XMMHYECKOM KOHBEPCHHM TIEPE] MPOLECCOM
HaHECEHHU. Korga BBIMOMHAKOT TPOLECC XUMHYECKOM KOHBEPCHH, ciou 90,
TIOJTyYE€HHBIN TTOCPEICTBOM XUMHUYECKOW KOHBEPCUH, (POPMHUPYETCS TT0 MEHBIICH Mepe
HAa KOHTAKTHOM MoBepXHOCTH 400 HUTIIENS UM KOHTAKTHON OBEPXHOCTH 500 My THL
[0135] Crioco6 XxumMHUeCKOH KOHBEPCHH HE MMEET KOHKPETHBIX OTPAHUYCHUN U MOJKET
OBITh XOPOIIO M3BECTHBIM CIIOCOOOM. XHUMHYECKYI0O KOHBEPCHIO B KAYECTBE MPHMEPA
BBHIOMPAIOT W3 TPYIIbL, COCTOSAIIEH W3 XHMHYECKOW KOHBEepcHH (ocdaTos,
XUMHUYECKOW KOHBEPCHH OKCAJIATOB, XMMHYECKOH KOHBEPCHH OOPATOB M OOpaOOTKH
xpomaToM. B kadecTBe pacTBOpa NI XUMHYECKOH KOHBEPCHH MOXKET OBIThH
WCTIONb30BaH OOBIYHBIM KHCJIOTHBIM PAaCTBOP UIA  OOPaOOTKH  TOCPEACTBOM
XUMHYECKON KOHBepcuH (ochaToB i ONWHKOBAHHBIX W3Jenuid. B KkauecTse
pacTBopa A 0OpPaOOTKH TOCPEACTBOM XHMHUYECKOHW KOHBEPCHH, HAPUMEP, MOKET
OBITh HMCIIONIB30BaH pacTBOp (pocdara 1mmHKa, comepkammid oT 1 g0 150 r/m mMoHOB
docdara, ot 3 mo 70 r/n moHoB 1MHKA, OT 1 10 100 1/71 HOHOB HUTpaTa 1 oT 0 10 30 /71
MOHOB HUKEIA. Takke B KAUECTBE PACTBOPA IS XUMHUYECKON KOHBEPCHU MOTYT OBITh
WCTIONB30BaHbI pacTBOpbl  ¢ochara MapraHia, OOBIYHO HCHOIB3YyEMbIE IS

MeTayeckux Tpyo 1 ama HedTaHOM ckBakuHBL Takke B KauecTBE pacTBOpa s
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00pabOTKH MOKET OBITh HCIIOJIb30BAH TMPEICTABICHHBIM HAa PBIHKE PacTBOP IS
o0paboTku xpomaroMm. TemMmepaTypa pacTBopa Jjisi 00paOOTKHA HAXOAUTCSA, HATIPUMED,
B IMANIa30HE OT HOpMaJIbHOU Temrepatypsl 10 100°C. Bpemsa XUMHYECKON KOHBEPCUU
MOET OBITh YCTAHOBJIEHO COOTBETCTBYIOLIMM OOPa3oM B 3aBUCHMOCTH OT TpeOyeMoOH
TOJIIIMHBI TIOKPBITHA W, HAPUMEP, MOKET cOCTaBmATh OT 0,5 mo 15 muuyT. UTOOBI
CIOCOOCTBOBATh 00pa3oBaHUIO Cj0A 90, MONMYYEHHOTO MOCPEACTBOM XHUMHYECKOM
KOHBEPCHH, Tiepes; 00padOTKOW MOCPEACTBOM XHMHYECKOH KOHBEPCHH MOKET OBITH
nmpoBeAeHa MoauduKanmusa moBepxHOCTH. [lom «Momudukanued MOBEPXHOCTI
MOHUMAIOT 00PaOOTKY, BKITIOUYAIOIIYIO TIOTPYKEHHE B BOJHBIA PACTBOP, COACPIKATIHI
KOJUTOMJHBIA THTaH, A1 MOAU(HUKAIMH TTOBEPXHOCTH. ECim mpoBOUTCS XUMHYECKas
KOHBEPCHs, TIOCJIE HEE MPEANOYTUTENIbHA TPOMBIBKA BOJOM WM TEIUIOW BOJOW MeEpen
CYILKOM.
[0136] CnenyeT y4uThIBaTH, YTO COTJACHO PACKPHITOMY BBIIIE, B METAUTUYECKOMU
TpyOoe 1 nna HeTAHON CKBaKWUHBI COTJIACHO JAHHOMY BAapHUAHTY OCYIIECTBIICHUS
n3oopeTeHnus ciaod 90, TONMYUYEHHBIH TIOCPEACTBOM XHMHUYECKOW KOHBEPCHH,
c(hopMHUPOBAH HAa KOHTAKTHOMW MOBEPXHOCTH 400 HUMMENsA, KOHTAKTHON MOBEPXHOCTH
500 mydTer m wmerammmsupoBanHoM cioe 80. T.e. B cmocobe H3TOTOBIECHUS
METaJUTMIecKor TpyObl 1 anms HeTIHOW CKBAKHMHBI COTJIACHO TAHHOMY BapHAHTY
OCYIIECTBJICHUS TIPH BHITIOJTHEHWH Tporiecca (POPMHUPOBAHHUS METAJUTH3HPOBAHHOTO
CIOS M XHMMHYECKOH KOHBEPCHM XHUMHYECKYH) KOHBEPCHIO BBIMOJIHIIOT TMOCIHE
nporiecca (POPMUPOBAHUS METAJUTM3UPOBAHHOTO CJIOS, a 3aTE€M BBIMOJHAIOT TPOIIECC
HAHECEHUS.
[0137] ITpouecc ¢popmMupoBaHUS TPOTHBOKOPPOIHOHHOTO TTOTTUMEPHOTO CIOS

Croco0 HW3rOTOBIIEHUS METAJUTMYECKOW TpPyObl 1 mid He(TIHOW CKBAKWUHBI
COTJIACHO  HACTOAINEMY  BAPHAHTY  OCYHICCTBICHHA  HM300PETEHHS  MOJKET
JOTIOTHUTENIFHO  COJAEPKATh Mporecc (GOPMHUPOBAHHA  MPOTHBOKOPPO3HOHHOTO
MOJIMMEPHOTO CJIOA Meped mpoueccoM HaHeceHusa. Korga BBIMOMHAIOT mpoliecc
(dbopmMupoBaHU MPOTHUBOKOPPO3HOHHOTO MOJIUMEPHOTO MOKPBITHA,

MPOTHBOKOPPO3HOHHOE MOJIMMEPHOE MOKphITHE 70 (OPMHUPYIOT IO MEHBINEH Mepe Ha
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KOHTAKTHOM TOBEPXHOCTH 400 HHUMmENns, KOHTAKTHOW moBepXHOCTH 500 my(Tsl,
MeTam3upoBaHHOM citoe 80 u cioe 90, MOIy4eHHOM MOCPEACTBOM XHMHMYECKOHU
KOHBEPCHH.

[0138] CnocoO ¢dopmMupoBaHUS TPOTHBOKOPPOSHOHHOTO MOIMMEPHOTO cios 70 He
MMEET KOHKPETHBIX OTPAHMYCHUH H BO3MOXKHO NPUMEHEHHE XOPOIIO H3BECTHOTO
crocoda. [IpOTHBOKOPPO3HOHHOE TMOJUMEPHOE TOKphITHE 70 MOXKET OBITh
cOpMHpPOBAHO, HAMPHUMEP, TYTEM HAHECEHUS  KOMITO3HUIMH, COACpIKAIeH
MPOTUBOKOPPO3HOHHBIM HAMOJIHUTEID U AKPWIOBYIO KPEMHHHOPIaHUYECKYIO CMOILY,
0 MEHBIIEM MEPE HA KOHTAKTHYK MNOBEpXHOCTh 400 HUMmensa, KOHTAKTHYIO
moBepxHOCTh 500 mydThI, MeTamm3upoBaHHbH cior 80 u cmodt 90, MOTyYeHHBIN
MOCPEICTBOM XHUMHYECKOW KOHBEPCHH, W OTBEPKACHHA Kommosummu. Croco0
HAHECEHHWS HE WMEET KOHKPETHBIX OTPAHMYEHHH WM MOKET OBITh HAaHECEHHEM
pacTbUIEHHEM, KHCTPIO MM Tmorpy:keHueM. Kommosumms i popMupoBaHust
MPOTUBOKOPPO3HOHHOIO TIOJIMMEPHOTO MOKPBITHA 70 MOMKET COAEPKaTh PACTBOPUTEIND.
Komnosuumsa nnst popMupoBaHUsS NMPOTHBOKOPPO3ZHOHHOTO TMOTUMEPHOTO TOKPHITHA
70 Takas JKke, 4YTO M Uil NPOTUBOKOPPO3HOHHOIO IOJMMEPHOrO MOKpeITHA 70,
PACKpPBITOrO BBIIIE, MCKIMOYass pacTBoputenb. Crocod OTBEPKACHUA IMPEICTABIIAET
cOOOH, HaNPUMeEP, ECTECTBEHHYIO CYIIKY, CYIIKY Ha BO3AyXe IPHU HU3KOW TEMIIEPaType
WJIU CYIIKY HarPEBAHHUEM.

[0139] CrieayeT y4HTBIBATH, YTO COTJIACHO PACKPBITOMY BBIIIE B METAJTHYCCKOU TPyOe
1 nmms HedTAHOW CKBOKHHBI COTJIACHO JAHHOMY BAapUAHTY OCYIIECTBIICHUS
HW300pETeHNsT TIPOTHBOKOPPO3HOHHOE TOJIMMEpPHOe MoKpeiTHe 70 copMmpoBaHo Ha
KOHTAKTHOH TOBEPXHOCTH 400 HHUTMENs, KOHTAKTHOW TMoBepXHOCTH 500 my(ThI,
MeTaImM3HpoBaHHOM citoe 80 m cnoe 90, MOIy4YEeHHOM NOCPEACTBOM XHMHMUYECKOMU
KoHBepcud. T. e. B crocoOe WM3TOTOBJIEHUS METAIUTHYECKOW TpyOsl 1 mis HedTIHOU
CKBQ)KMHBI COTTIACHO JAHHOMY BapHAaHTY OCYLICCTBICHUA IIPH BBIITOJHEHUM MPOLECCa
(GOpMHUpPOBAaHUS  METAJUIM3HPOBAHHOTO  CJIOS,  XHMHYECKOW  KOHBEPCHH U
(opMHUPOBaHUS TPOTHBOKOPPO3ZHOHHOTO TOIMMEPHOTO TIOKPBITHUS 3TH TOKPBITUS

BBITIIOJIHAIOT B 3TOM MOPSJKE, a 3aT€M OCYHICCTBIIAIOT IMPOLECC HAHCCCHUA.
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[0140] ITpouecc npeaBapuTenbHONH 00paOOTKH

Croco0 W3roTOBIEHUS METAUIMYECKOW TpyObl 1 g He(TAHOM CKBAKUHBI
COTJIACHO  HACTOAIIEMY  BApUAHTy  OCYLIECTBICHUS  HM300PETEHHUS  MOJKET
JOTOTHUTEIIFHO COAEPIKATh MPOLECC NPEABAPUTEIBHOM 00pPa0OTKU TEPe. MPOLECCOM
HAHECEHUS. Ecnmm  nmomkeH — oCymecTBIAThCA — mporecc  (OPMHPOBAHUA
METAUTU3UPOBAHHOTO CJIOS, CIOCOO HW3TOTOBIICHUS METAIIMYECKOH TpyOnr 1 s
HE(TAHON CKBKHHBI MOJKET COACPIKATH MPOIIECC MPEABAPUTEILHON 00padOTKH mepe
mporieccoM  (GOpMHpPOBaHWSA ~— METAJUTU3UPOBAHHOTO  cios.  Ecnm moymkeH
OCYIIECTBIATBECA  TPOLECC XHUMHYECKOW KOHBEPCHHM, CIIOCOO  HM3TOTOBIICHUS
METAIUTHYECKON TPyObl 1 mid HeQTAHOW CKBOKHUHBI MOYKET COAEPXKATh IPOIIECC
MPEIBAPUTENHHON OOPaOOTKH TIepea TMPOIECCOM XHWMHUYECKOW KOoHBepcwH. Ecmm
OOJDKEH  OCYIIECTBIITBCS  TpoLecc  (OPMHUPOBAHUS  MPOTUBOKOPPO3IHOHHOTO
MOJIMMEPHOTO TOKPBITHA, CHOCOO W3rOTOBIIEHUS METANIMYeCKOW TpyOsr 1 s
He()TAHOU CKBKHHBI MOJKET COACPMATH MPOLIECC MPEABAPUTETLHON 00paOOTKH TIepeT
nporeccoM (HOPMHUPOBAHUA TPOTUBOKOPPOZHOHHOTO TIOJMMEPHOTO TOKPBITUA. B
MPOLIECCE MPEABAPUTENFHON 00Pa0OTKH, HAIIPUMED, OCYIIECTBIISIIOT TPABJICHHUE W/WJTH
CTpyHHyI0  00pabGoTky. Kpome TOro, MOXKET OCYIIECTBIATBHCA  MIETOYHOE
00€e3KUPHUBAHUE.
[0141] TIpu TpaBneHWH, HaMpPUMEP, KOHTAKTHYIO MOBEpXHOCTHh 400 HUMMENS W/WnH
KOHTAKTHYIO TMOBEPXHOCTh 500 My(THI MOTPY’KAIOT B PACTBOP CHIBHOW KHCJIOTHI,
HaMpUMEDP, CEPHOM KHUCJIOTHI, COJITHOM KHCJIOTBHI, a30THOM KHCJIOTHI, IJIABUKOBOMU
KHCJIOTBI WJIM WX CMECh, YTOOBl TIOBBICHTH TAaKHUM OOpa3oM IIEPOXOBATOCTH
KOHTaKTHOH moBepxHOocTH 400 w/mnm KOHTaKTHOM moBepxHocTH 500 MydTel. Ilpm
CTPYHHOH 0OpabOTKe, HANPUMEP, BBIMOIHAIOT TECKOCTPYHHYIO 00pabOTKy, TpHU
KOTOpOH abpasuBHBIM MaTepuan (abpa3WB) CMEIIUBAIOT CO CIKATBIM BO3AYXOM H
MOJTYYEHHYI0 CMECh TOMA0OT HAa KOHTAKTHYIO moBepxHOCTh 400 HUTmMENs wWHIH
KOHTAKTHYI0 moBepxHOCTh 500 wmy¢gTe. B sTOoM cnmydae  yBenmuumBaeTcs
[IEPOXOBATOCTh KOHTAKTHOM moBepxHOCcTH 400 HuUNmens WWIM KOHTaKTHOU

noBepxHOCTH 500 My THI.
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[0142] Cnexyet y4uTBIBATH, YTO C YYETOM BBIMIECYKA3aHHOTO TIporiecca (POpMHUPOBAHUS
METAIUTU3UPOBAHHOTO CJI0S, XMMHUYECKOW KOHBEPCHH M TIPEIBAPUTENLHOU 00pabOTKH
KOHTAKTHasA MOBEPXHOCTh 400 HUIIIENA U KOHTAKTHAs OBEPXHOCTh 500 My THI MOTYT
OBITh MOBEPTHYTHI OJTHUM M TEM K€ HJIM Pa3HbIM mpoueccaMm. Kpome Toro, mporecch
MOTYT OCYHIECTBIIAITBCA TOJIBKO HA KOHTAKTHOM moBepxHOCTH 400 HuUnNmensa wiu
TOJIPKO HAa KOHTAKTHOHM MOBEPXHOCTH 500 My THI.

[0143] Metammueckyro TpyOy 1 mmt HeTAHON CKBOXHHBI COTJACHO JAHHOMY
BApUAHTY OCYINECTBJIEHUA M3TOTABIMBAIOT C HCIOJIb30BAHUEM BbIIIEYKAa3aHHBIX
nporieccoB. TeM He MeHee, CI0cOO U3TOTOBIIEHHUS, PACKPBITHIHA BBIIIIE, IBIACTCA OJHAM
MPUMEPOM CITOC00a U3TOTOBIICHUS METAJUTHYECKOHN TPYObI 1 11 HEPTIHONW CKBaYKUHBI
COIJIACHO JTaHHOMY BapHaHTy OCYLIECTBIICHHsA, M JAHHBIA BapUaHT OCYLIECTBIICHHUSA
HW300pETeHUsT HE OrPAaHMYEH CMOCOOOM  HM3TOTOBJICHHSA, PACKPBITHIM  BBIIIE.
Metanmaaeckyro Tpyoy 1 s HeTIHOW CKBaKMHBI COTJIACHO JAHHOMY BapHAHTY
OCYIIECTBIICHUA TAKKE MOTYT U3TOTOBUTH IPYTHM CIIOCOOOM.

ITpumep 1

[0144] B Ilpumepe 1 mnonumepnoe mokpeiTue 100 ObUT0 CcHOPMHUPOBAHO HA
KOHTAKTHOM moBepXHOCcTH 400 HUMNMENs WM KOHTAKTHOM moBepxHOcTH 500 MyQThI
METaJUTHIeCKOW TPpyObl 1 st HETAHOW CKBaYKUHBI, M OLIEHUBAJIACH XapaKTEPUCTHKA
BBICOKOTO KPYTALIETO MOMEHTA M CTOMKOCTh K 00pa30oBaHHIO 3aAUPOB. B wacTHOCTH, B
[Tpumepe 1 wucmonbp3oBaHA MeTaUIM4YecKas TpyOa aas HEPTIHOW CKBAKHHBI C
TOPTOBBIM HamMeHOBaHWEM VAM?21 (3apermctpupoBanHas ToproBas mapka) HT
npoussoacTea NIPPON STEEL CORPORATION (nHapyxubiii auametp: 273,05 M
(10,75 mrovima), TommmHa cTeHkd: 12,570 mwm (0,495 mroiima)). Mapka cramm
METAJUTHYECKON TPyOb! M HeQTaHOH ckBakuHBI SM2535-M110 (C < 0,03 %, Si <
0,50 %, Mn < 1,0 %, Cu < 1,5 %, Ni ot 29,5 10 36,5 %, Cr ot 24,0 no 27,0 %, mpouee
Fe u mpumecn).

[0145] Onsa Ucneitanuii 1-12 meTanau3upOBaHHBIN CIIOM U TMPOTHBOKOPPO3UOHHOE
MOJTUMEPHOE TIOKPHITHE, BXOIANINE B TMOIMMEPHOE TMOKPHITHE, OBLIH C(HOPMHUPOBAHBI

HQJISKAIUM 00pa3oM Ha KOHTAaKTHOM MOBEPXHOCTH MYy(ThI, YTOOBI MOATOTOBUTH
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METAIUTMYECKUE TPYOBI 1A HEPTIHON CKBAKHUHBI, COAEPIKALIME HUNMIETb U My(Ty U3
Ucnsitanmii 1-12. ChopmupoBaHHBIE METAITU3UPOBAHHBIE CJIOW MOKA3aHbBI B CTOJIOLE
«MerammusupoBanHbli  cno» B Tabmume 2. 3HA40K «-» B CTOJOIE
«MeTanmm3upoBaHHbIH ClIoi» B Talnuie 2 03HAYAET, YTO METAJUIM3UPOBAHHBIN CIIOM
He ObuT chopmupoBan. TommuHa Kakaoro CHOPMHUPOBAHHOTO METALTUIUPOBAHHOTO
cyos coctaBuia 8 MKM. V3MepeHue TONMIUHBI METATUTU3UPOBAHHOTO CJI0S TPOBOIUIH
CHIOCOOOM, PACKPHITBIM BBHINIE, C MPUMEHEHHEM 3JIEKTPOMATHUTHOTO TPUOOpA I
n3MepeHus TomuHbl wieHkn SDM-picoR mpomssoactsa Sanko Electronic Laboratory
Co., Ltd. bemo mu cpopMHupOBaHO TPOTHBOKOPPOZUOHHOE TOIMMEPHOE TOKPHITHE,
yKka3aHo B cTonoue «[IpoTHBOKOPPO3HOHHOE TONMMEPHOE TMOKPHITHE» B Tadmuie 2.
Tepmun «®opmupoBanue» B cronone «IIpOTHBOKOPPO3HOHHOE TOTUMEPHOE
nokpeITHe» B TaOmume 2 O3HAYaeT, YTO NPOTHBOKOPPO3HOHHOE TOTUMEPHOE
MOKPBITHE OBUTO COPMHUPOBAHO. 3HAYOK «-» B cronoue «IIpoTHBOKOPpPO3HOHHOE
MOJIMMEPHOE TIOKPHITHE» B Tabmume 2 03HAYaeT, 4YTO NPOTHBOKOPPO3IHOHHOE
MOJTUMEPHOE TIOKPBITHE HE Obuo copmupoBaHo. CreayeT yYHUTBIBATH, YTO
MPOTUBOKOPPO3UOHHOE TIOJIMMEPHOE MOKPBITHE, KOTOPOE ObLTO CPOPMUPOBAHO, OBLIO
TAKUM K€, YTO U MPOTUBOKOPPO3HOHHOE MOJUMEPHOE MOKpbITHE B McnbiTanusax 32 u
33 B [Ipumepe 4, pacKpbITOM HUKE.

[0146] beuio nu chopMUpOBAHO TOJTUMEPHOE TOKPBHITHE, YKAa3aHO B CTOJOIE
«ITomumeproe mokpeiTHe» B Tabmume 2. Tepmun «@opmMupoBaHHE» B CTOJIOIE
«ITomumepHoe TokpbITHE» B Tabmuie 2 03HAYAET, YTO TOJHMEPHOE TIOKPHITHE OBLIO
copmupoBaHo. 3HAUOK «-» B cronone «IlomumepHoe mOKphITHE» B Taomwmie 2
O3HAYAET, YTO TOJIMMEPHOE TOKPBITHE HE ObLTO chopmupoBano. CiemyeT yUuThIBATS,
YTO B K&KJIOM W3 HCNbITaHUK 1-9 1 11-12 TommuHa Ka>k10ro NOJTMMEPHOTO TOKPBITHS,
KoTopoe ObuT0 chopmupoBaHo, coctaBimsiiia 20 mxkm. B HMcmeitanmun 10 TonmmuHa
MOJIMMEPHOTO TOKPBITUA cocTaBisina 20 MKM, 32 MCKIFOUEHHEM  TOJIIIMHBI
MPOTUBOKOPPO3UOHHOTO  MOJHMMEPHOTO  MOKpHITHA.  M3MepeHuWe  TONIIMHBI
MOJTUMEPHOTO TIOKPBITHA TMPOBOJMIHM CTIOCOOOM, PACKPBITBIM BBIIIE, C MPUMEHEHUEM

3JEKTPOMArHUTHOTO TPUOOpa Uil HW3MEPEHUs TOMMUHBI TuieHKH SDM-picoR
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mpomsBocTBa Sanko Electronic Laboratory Co., Ltd. B kaxxmom u3 Mcnerranuii 2-9 u
11, 12 monuMepHOE TOKPHITHE OBUIO  CPOPMHUPOBAHO HA  TMOBEPXHOCTH
BBIIICYKAa3aHHOTO METAJUIM3UPOBAHHOTO CJIOSI.

[0147] B Ucneitannu 1 MeTanmu3upoBaHHBIM cliod He ObIT copmupoBaH. Takum
oopazom B Hcmbltanuu 1 TOAMMEpPHOE TOKpPHITHE OBUIO  COPMHPOBAHO
HETIOCPEICTBEHHO HAa KOHTAaKTHOW moBepxHOCcTH MyQTel. B Hcnbitanum 10
MOJTMMEPHOE TTOKPBITHE OBLIO CHOPMUPOBAHO HA TPOTHBOKOPPOZHOHHOM TIOJTUMEPHOM
MOKpeITHH. Takum oOpa3om, B Mcmeitanuu 10 monmmMepHOE MOKPHITHE COJEPIKAIO
Heckombko croeB. ConepxaHue (rajonmMaHWHA MEOH B COOTBETCTBYIOLIMX
MOJTMMEPHBIX TOKPBITHAX, KOTOPBIE ObLTH C(OPMHUPOBAHBI, TOKa3aHo B Tabmuie 2.
Crnemyer y4uTHIBaTH, YTO TOJUMEPHBIE TOKPBITHA, KOTOPBIE OBUTH C(HOPMHPOBAHEI,
Tarke coaepkanu ot 1 mo 30 BecoBbix % monurerpadropstuneHa (IITOJ) B kayecTse
TBEPAOr0 CMAa3bIBAIOLIETO MOPOLIKA, & MPOYME BEIIECTBA COCTOATM W3 3MOKCHIHOHN
CMOJIBI B Ka4eCTBE MOJMMEpa. 3HAUOK «-» B cTonOue «Coaepskanue (raromHaHuHa
meanw» B Tabmuue 2 03HAYaeT, 4TO MOJMMEPHOE MOKPHITHE HE OBLTO CHOPMHUPOBAHO
WM YTO (PTATIOLMAHUH MEIH HE COACPKAIICSA B MOJMMEPHOM MOKPBITHH, KOTOPOE OBIIIO
copmupoBano. Cneayer yuuthiBaTh, 4r0 B Mcmbitanum 12 cdopmupoBaHHOE
MOJTAMEPHOE TOKPBHITHE HE conepkano ¢ranonuanua meaun. B Hcmbrranmm 12
MOJTMMEPHOE TIOKPBITHE coaepikano 8,6 BecoBbix % Cr20O3 BmecTo (¢ranoruaHuHa
meau. [lomumepHoe mokpeiThe B Mcenmbitanusax 12 takke coaepxkano ot 1 mo 30
BecoBBIX % monuterpadTopsTHiieHa ([ITDD) B xadyecTBe TBEPAOTO CMA3BIBAIOINETO

nmopouIKa, a mMpovrc BCIECTBa COCTOAHN U3 SMOKCHIHOM CMOJIBI B KAYECTBE nmonuMepa.
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[0148] Tabmuma 2

[poTuBo- Xapakrepu-
Homep MeTannuau- koppoauoH- MNonumep-|  Copepxarue CTUKa KonmuecTso
Wenbl- pOBaHHbIM  [HOe monu- |  Hoe pTanoumaHnHa | BbICOKOro M&B
TaHuA crnow MepHoe | NOKpbITUE Meau KpyTALLEero
MOKpbITHE MOMEHTa
KoHTakTHas nosepx-
HOCTb HUNMNens
1 KoHTakTHas nosepx- dopmmpo- 120 i
- - 10,0 BecoBbIX %
HOCTb My(pTh BaHe
KoHTakTHas nosepx-
HOCTb HMNNens
2 110 8
KoHTakTHas noeepx- |M3 cnnaga Zn- ®opmupo- 0
) - 0,1 BecoBbIX %
HOCTb My(hThl Ni BaHuWe
KoHTakTHas nosepx-
HOCTb HMNMNens
3 120 1
KoHTakTHas noeepx- |M3 cnnaga Zn- dopmupo- 0
) - 0,2 BecoBbIX %
HOCTb My(hThl Ni BaHuWe
KoHTakTHas nosepx-
HOCTb HUNNens
4 127 10
KoHTakTHas noeepx- |M3 cnnaga Zn- ®opmupo- 0
) - 0,4 BecoBbIX %
HOCTb MydhThl Ni BaHuWe
KoHTakTHas nosepx-
HOCTb HMNMNens
5 138 14
KoHTakTHas noeepx- |M3 cnnaga Zn- dopmupo- 0
) - 1,0 BecoBbIX %
HOCTb My(hThl Ni BaHuWe
KoHTakTHas nosepx-
HOCTb HMNMNens
6 120 12
KoHTakTHas noeepx- |M3 cnnaga Zn- ®opmupo- 0
) - 4,0 BecoBbIX %
HOCTb MydhThl Ni BaHuWe
KoHTakTHas nosepx- i i i i
HOCTb HUNMNens
7 125 1
KoHTakTHasa nosepx- |M13 cnnaga Zn- Gopmupo- 0
) - 10,0 BecoBbIX %
HOCTb My Tbl Ni BaHuWe
KoHTakTHas nosepx-
HOCTb HUNMNens
8 132 6
KoHTakTHas nosepx- |13 cnnaea Zn- dopmmnpo- o
) - 20,0 BecoBbIX %
HOCTb My(hThl Ni BaHuWe
KoHTakTHas nosepx-
HOCTb HMNMNens
9 128 6
KoHTakTHas noeepx- M3 cnnaga Zn- ®opmupo- 0
) - 30,0 BecoBbIX %
HOCTb MychThl Ni BaHuWe
KoHTakTHas nosepx-
HOCTb HMNNens
10 KoHTakTHas nosepx ®opmupo- | Gopmupo 130 i
P - PMIAp PMIAD 10,0 BecoBbIX %
HOCTb MypTHl BaHve BaHve
KoHTakTHas nosepx-
HOCTb HUNNens
11 65 8
KoHTakTHas noeepx- |M3 cnnaga Zn- dopmupo-
HOCTb MydhThl Ni BaHuWe
KoHTakTHas nosepx- i i i i
HOCTb HUNMNess
12 - 90 10
KoHTakTHas noeepx- |M3 cnnaga Zn- ®opmupo- (Cr:0586
HOCTb My(hThl Ni BaHuWe -

BecoBbIX %)
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[0149] KoHnTakTHast MOBEPXHOCTH My (P ThI

[Tpouiecc 0Opa3oBaHMsA METAITU3UPOBAHHOTO CIIOS

Kak mokazano B TaOmuie 2, MeTaluiM3UPOBAHHBIN CIOW M3 crutaBa Zn-Ni ObuT
copMUpOBaH JNEKTPOOCAKACHUEM HAa KOHTAKTHOM TIOBEPXHOCTH MYy(QTH B
Hcnoerranuax 2-9, 11, 12. B kadecTBe rajpBaHWYECKOM BaHHBI HCHoab3oBamu DAIN
Zinalloy N-PL (Toprosoe nHa3panue), mpousBoactsa Daiwa Fine Chemicals Co., Ltd.
TonmuHa MeTaNTM3HPOBAHHOTO CIIOS M3 cIutaBa Zn-Ni cocrapisina 8 MkM. V3mepenne
TOJIIIMHBI METAJUTU3UPOBAHHOTO CJIOS TPOBOIWIH CIOCOOOM, PACKPHITBIM BHIMIE, C
MPUMEHEHHEM 3JIEKTPOMATHUTHOTO TIPUOOPA I H3MEPEHHS TOMIIUHBI TUIeHKH SDM-
picoR mpomssonctea Sanko Electronic Laboratory Co., Ltd. VYcmoBus s
3MEKTPOOCAKACHHA ObLH creayromue: pH B ranpBarnyeckoi BaHHE 6,5, TeMIeparypa
B rajpBaHM4eckoil BaHHe 25°C; MIOTHOCTh TOKa 2 A/mm’ u MPOJOJDKUTETBHOCTD
oopaboTku 18 MuH. MeTamM3upOBaHHBIN CI0W W3 cIutaBa Zn-Ni UMeN CleTyrOnIHi
coctaB: Zn 85 % u Ni 15 %. Kpome Toro, Ha TIOJYYEHHOM METAJUTH3HPOBAHHOM CJIOE
3 cmiaBa Zn-Ni Obio c(HOPMHUPOBAHO TOKPBITUE W3 TPEXBAJIEHTHOTO XpOMATa.
PactBopoM mnms 00pa®oOTKK it (POPMHUPOBAHMUA TIOKPHITHS €3 TPEXBAJIEHTHOTO
xpomata 061 DAIN Chromate TR-02 mpoussonctsa Daiwa Fine Chemicals Co., Ltd.
VYcnoBus XUMHYECKONW KOHBEPCHH OBLTH Clieayromue: Temreparypa B Baaae 25°C, pH
4,0 ¥ TPOJOIDKHTENEHOCTh 00padoTKH 50 cek.
[0150] IIpouecc HaHECEHUS U TIPOLIECC OTBEPKIACHUSA

Kak mokazano B Tabmuie 2, monuMepHOE MOKPBITHE OBUTO ChOPMHUPOBAHO HA
KOHTAKTHOH TOBEPXHOCTH My(Thl B Mcmbitanmsax 1-12. B Ucneitanwsax 2-9, 11, 12
MOJTMMEPHOE TTOKPHITHE OBIIIO C(HOPMUPOBAHO HA KOHTAKTHOM MOBEPXHOCTH MY (THI, HA
KOTOPOH ObIT ChOPMUPOBAH METAITUZHPOBAHHBIN ciior. B Mcmpirannu 1 monuMepHoe
MOKPBITHE OBUTO C(OPMHUPOBAHO HETIOCPEACTBEHHO HA KOHTAaKTHOM TOBEPXHOCTH
my(dte1. B Ucnbitannm 10 BepXHUH CIOW MOTUMEPHOTO TOKPHITHA ObLT C(hOPMUPOBAH
HA  TPOTHBOKOPPO3HMOHHOM  TOJIMMEPHOM  TOKpHITHH.  KoMmmosumwmio — auis
(opMHUpPOBaHUS TOIMMEPHOTO TOKPBITUS HAHOCHIM TOCPEACTBOM PACHBIICHHA HA

KOHTAKTHYIO MOBEPXHOCTh MY(PTHI, HA METAJUIM3HUPOBAHHBIN CIIOW M3 crutaBa Zn-Ni
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WIM HAa TPOTUBOKOPPO3HMOHHOE MOJIMMEPHOE MOKPBITHE M OTBepkaanu. (CoriacHo
PACKpPBITOMY BBIIIE KOMIIOHCHTBI KOMIIO3HMLIMH, OTIMYAKOIIUECS OT PACTBOPHUTEI,
OBUIM YaCTUI[AMHM TOJUTETPAPTOPITUIACHA W (PTAIOLMAHUHOM MEAHM, a TMpouee
ABJIJIOCh SMOKCUAHOM cMmoyod. Kommosuiumsa Takke coaepxkana pacTBOPUTENb. B
KAaueCTBE PACTBOPHUTEIS HCIONB30BAIIM PAacTBOP M3 CMECH BOJABL, CIHUPTa U
MOBEPXHOCTHO-aKTUBHOTO BemecTBa. [lociie HaHeceHus pacbIEHHEM KOMIIO3HULIMM HA
METAJUTM3HPOBAHHBIA CIIOM W3 ciuiaBa Zn-Ni Ha MOBEPXHOCTH MYy(ThI OCYIIECTBIIITH
MPOIIECC TETUIOBOTO OTBEPXKACHUA B TeueHue 20 MmuH npu Temnepatype 210°C, yToOs
chopMupoBaTh TOTUMEPHOE TIOKphITHE. B Hcmpitanuu 12 HE HWCHOIB30BAITH
(TaronmaHuH MeIH, BMECTO Hero uctoiab3oBamd Cr203 B kommvecTse 8,6 BeCOBBIX 0.
[0151] KoHTakTHast TOBEPXHOCTH HUITIENS

KonrakTtHyro mosepxHocTh Hummend B Mcmeitanmax 1-12  nmoasepranu
oOpaboTke wMammHHBIM TTHgoBaHWEM. T.e., Kak Toka3aHo B TaOmmme 2,
METAIUTM3UPOBAHHBIN CIIOW W TONMMEPHOE TOKPHITHE HE OBLIM Cc(HOpMHUPOBAaHBI Ha
KOHTAaKTHOM MOBEPXHOCTH HUmIelA B Menbiranuax 1-12.
[0152] OueHka XxapaKTEepUCTHKU BBICOKOTO KPYTAIIET0 MOMEHTA

Kpyrammii momeHT AT 1pu  CONpOTHBICHMM ymopa H3MEpAIU €
HCTIONIb30BAHMEM METAUTHYECKOW TPyOBl i1 HE(QTAHOW CKBRXHHBL, HMEIOIIEH
KOHTAKTHYIO TTOBEPXHOCTh HHIIIENA W KOHTAKTHYIO TTOBEPXHOCTh MYy (THI KaXKIOTO W3
Wcnpitanmii 1-12. B wacTHOCTH, MpH CKOPOCTH CBHHYHMBAHHA 10 00/MUH 3HAYCHHE
MOMEHTA 3aTSDKKH TMOCTEIICHHO YBEIWYMBAIM, M HMCIBITAHWE 3aKAHYMBAJIOCH, KOI/AA
MaTepuan TPHOOpPETall CBOMCTBA TeKydecTH. KpyTsamuii MOMEHT BO BpeMs
CBHHYMBAHUSA U3MEPAIIH U COCTABILUIM JUArPAMMY KPYTAIIEr0O MOMEHTA, ITOKAa3aHHYHO
Ha OUI'. 19. Ccrmounsie o0o3HaueHus «Ts» ma OUI. 19 00603HAYAOT KpyTAIIHAN
MomeHT yropa. Ccesutounbie o0o3HadeHus «MTVy» va OUILT. 19 0603HA4arOT 3HAYCHHUE
KPYTALIETO MOMEHTAa, MPH KOTOPOM JHMHEWHBINM cerMeHT L w rpaduk KpyTamero
MOMEHTA TiepecekaroTcsa. JIMHeWHbIi cerMeHT L npeacTaBiseT coO0H MPSIMYIO JIMHUIO,
KOTOPast IMEET TOT K€ HAKJIOH, YTO M HAKJIOH JIMHEHHOW 007acTH rpaduka KpyTAIIEro

MOMEHTA TIOCTIE YTIOpa, U Ui KOTOPOH 4rciio 000poToB Ha 0,2 % OOJbIIe MpeBBIIIacT
60



YKa3aHHYIO BbIIIE JTUHEHHYI0 007acTh. OObuHO Ty (KpyTAIIHI MOMEHT Ha TIPEAEIie
TEKYUYE€CTH) UCTIOTB3yeTCA MPH U3MEPEHUH KPYTALIETO MOMEHTA MPHU COTPOTHUBICHUU
yrnopa. Tem He MeHee, B JAaHHOM IIpUMEpEe KpyTAIMH MOMEHT Ty Ha mnpenerne
TeKy4ecTH (TpaHHIA MEXIy JIMHEHWHOW OOJIaCThI0O M HEIMHEWHOW O0NacThi0 Ha
AUarpaMMe KpyTAIIETO MOMEHTA TOcie yropa) Obur HepasmuauMbiM. [Toatomy MTV
OBLT OTIPENIENIEH C UCTIOb30BaHUEM JTHHEHHOTO cermMeHTa L. Pasnocts Mexxny MTV u
Ts Obuta mpuHATA 332 KPYTAIIWH MOMEHT TpU compoTuBicHun yrnopa AT. Kpyrsmmit
MoMeHT AT Tpu COTPOTUBJICHHH yTIOpa OBLT OTIPEACIIEH KaK OTHOCUTEIHHOE 3HAYECHHUE
M0 CPaBHEHHIO C KpyTAmMM MoMeHToM AT mnpHu conpoTUBIEHHMH ymopa, KOrja
WCTIONB30BAJIA TIPHUCATKY B COOTBETCTBUH cO cTaHmaproM API, u ero 3HaueHme OBLIO
B31T0 paBHBIM 100. Pe3ympTaThl moOKa3aHBl B CTONOIE «XapaKTEPHCTHKA BBICOKOTO
KPYTALIETO MOMEHTa» B Tabmuie 2.
[0153] Lluknuyeckre UCTIBITAHUS HA CBUHUYUBAHUE

[{uknmuyecKkue WCHBITAHUS HAa CBUHYMBAHUE C TIPUMEHEHHEM KPYTAILLETO
MoMeHTa 3aTspKkku 53800 HM mpoBoaunu ¢ MCIONIb30BaHHEM METAJUTMYECKON TPYObI
g He(PTIHOW CKBKWHBL, HMMEIOHIEH KOHTAaKTHYIO TIOBEPXHOCTh HUIMENA U
KOHTAKTHYIO MOBEPXHOCTh My Thl 3 Mcnpitanuii 1-12. CBUHUYMBaHUE MTPOBOAUIH 10
0o0pazoBaHMA 3aJUPOB, HE IMOAJIECKAIUX PEMOHTY, Ha Pe3bOOBOM 4YacTH (YacTh C
HAPY>KHOM pe3bO0H W/WITH YacTh ¢ BHYTPEHHEH pe3bO0ii) HITH 10 00pa30BaHUSA 33 THPOB
HA YaCTH METAIUTMYECKOTO VIUIOTHEHHA. Pe3ynbTaTthl mMOKa3aHbBI B CTOJOIE
«Komuectso M&B» B Tadommue 2. 3Hauok «-» B crondue «Kommuectso M&B» B
TaOnwie 2 03HAYaET, YTO HUKITUIECKHAE UCTIBITAHHUSA HA CBUHYMBAHUE HE TIPOBOIUIIHCH.
[0154] Pe3ynbpTaThl OLICHKH

Kak nokazano B Tabmume 2, Metammuieckue TPyObl 11 HEPTIHONH CKBAKUHBI
n3 Hcoeitanuit 1-10 copepskanu MOMMMEPHOE MOKPBITHE, COACPIKAIICE MOIUMED,
TBEP/ABIA CMA3BIBAIOIIUN MTOPOIOK B (PTATIOIMAHIH ME/IH, HA IO MEHBIICH Mepe OTHOU
13 KOHTAKTHOHM TMOBEPXHOCTH HHUIIIENA WA KOHTAKTHOH MOBEPXHOCTH My Thl. Takmm

oOpa3om, Kpytamuii MoMeHT AT mpu CONpOTUBICHMHM yIopa Ui KaKIOTO U3
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Uctpitanmit  1-10  cocrapmsn 100 wim  Oonee, 4YTO O3HAYAET OTIIMYHYIO
XapPaKTEPUCTUKY BBICOKOT'O KPYTAIIETO MOMEHTA.

[0155] Kpome Toro, B MeTaJUIMYECKHUX TpyOax g HEPTAHOH CKBAOKUHBI B
Hcnprtanusax 1, 3-10 coxep:kanue (ramonmMaHAHA MEAW B TOJMMEPHOM IMOKPHITHH
cocraBmsino oT 0,2 g0 30,0 BecoBbix %. Kpome Ttoro, kpyrsamuii momeHT AT mpu
COTMPOTHUBJICHHUH YTIOPA METAIUTHYECKUX TPYO /Tt He(PTIHOW CKBOKHHBI B MCTIBITAHHAX
1, 3-10 JONOTHUTENBHO YBEIMYHUBAJICS N0 CPABHEHUIO ¢ McnblTaHUAMY 2, B KOTOPBIX
conepkanue (prajonMaHuHa MeIU cOCTaBsIo MeHee 0,2 BeCOBBIX Yo.

[0156] C mpyroi#l CTOPOHBI, B METAUIMYECKOW TpyOe id HEe(TIHOW CKBAKUHBI B
HUcnpitanuu 11, HECMOTPS Ha TO, YTO MOJUMEPHOE TTOKPBITHE, COJECPIKAILEE MOJTUMEDP U
TBEPABIA CMA3bIBAOIIMKA  TOPOMIOK, OBUI0O COPMHPOBAHO HA  KOHTAKTHOMU
MOBEPXHOCTH MY(THI, TIOTMMEPHOE TOKPBITHE HE CoAepkano (ranornuaHuH Meau. B
pesynprare KpyTsamuid MOMEHT AT npu CONPOTHUBIEHHH ymopa COCTaBsl 65, U
MO3TOMY XaPAKTEPUCTHKA BBICOKOTO KPYTALIETO MOMEHTA ObLITa HU3KOU.

[0157] B meTannmuyeckoi Tpyoe 1ia He(TAHOM cKBaskuHbI B Mcnbiranuu 12, HecMOTpst
HA TO, YTO MOJIUMEPHOE MOKPBITHE, COAEPIKALIEE MOJMMEDP U TBEPABIN CMa3bIBAIOIINHI
MOPOIIOK, OBIIO CPOPMHPOBAHO HA KOHTAKTHOM MOBEPXHOCTH MY(THI, IMOIMMEPHOE
MOKPBITHE HE COJEpKano (TaNOIMAHHH Meaud W BMecTo Hero coaepxkamo Cr.Os B
pesynprare KpyTsamuii MomMeHT AT mpu compotusineHuu ynopa coctaBimsin 90, u
MOSTOMY XaPAKTEPUCTHKA BHICOKOTO KPYTALIETO MOMEHTA OBIIIA HU3KOU.

[Tpumep 2

[0158] B IIpumepe 2 mommmMepHOE MOKPHITHE OBLIO CPOPMHUPOBAHO HA TIOBEPXHOCTH
CTAJIbHBIX TTACTHH, MOJIEHPYIOINX METAITHYECKYTO TPYOy 1 HeTAHON CKBAKHHBI,
W OLEHUBAIH CTOWKOCTh K OOpazoBaHUio 3aaupoB. B uactHOcTH, B [Ipmmepe 2
WCTIONh30BANIA TIACTHHBI W3 XOJIOAHOKATAHHOM cTamu (xumuueckuid coctaB: C <
0,15 %, Mn <£0,60 %, P <0,100 %, S < 0,050 %, u octansHoe Fe u nmpumecn).

[0159] MeTannmu3upoBaHHbBIE CIIOH, TTOKa3aHHbIe B Tabnuie 3, Obuti c(hOpMUPOBAHBI

HAJIeXKAIIAM 00pa30oM Ha TOBEPXHOCTAX CTANbHBIX IiacTH B Wcmbrranmsax 13-21.

CdopmupoBaHHbIe METAJTU3UPOBAHHBIE CIIOU MOKA3aHbI B cTONOLE
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«Metammm3upoBaHHbId  cio» B Tabmume 3. 3HAYOK «-» B CTOJIOIE
«MetannusupoBaHHbIN croi» B Tabmuie 3 03HAYAET, YTO METAIUTU3UPOBAHHBIA CIIOH
He ObUT chopmupoBan. Tonmmuaa Kaxa0ro cPOPMUPOBAHHOTO METAJUTU3HPOBAHHOTO
cmos coctapwina 8 wMiM. [lommmepHoe mOKpbITHE OBLIO C(OPMHPOBAHO Ha
MOBEPXHOCTAX CTalbHbIX MIacTUH B Mcnpitanuax 13—-17 u 21. B Mcneiranusax 18-20
MOJTAMEPHOE TIOKPHITHE OBLITO CHOPMUPOBAHO HA METAJUTH3HPOBAHHOM CJIO€, KOTOPBIN
Obu1 chopmupoBaH. TommiuHa KaKAOTO CHOPMUPOBAHHOTO TMOIUMEPHOTO TOKPBITHS
coctaBuna 20 MxM. HM3mepeHue TONMMHBI MOJIMMEPHOTO TOKPBITUSA MPOBOAMIH
CHIOCOOOM, PACKPBITBIM BBHIIE, C MPUMEHEHHEM 3JIEKTPOMATHUTHOTO TPHOOpA A
n3MepeHus TomuHbl wieHkn SDM-picoR mpomssoactsa Sanko Electronic Laboratory
Co., Ltd., u cpenHee 3HaYeHWE TOJMIMHBI B JEBATH TOYKAX HA OJHOW OICHHUBACMOM
MOBEPXHOCTH OBUIO B3ATO KAaK TOJIIIMHA TIOJMMEPHOTO TOKPHITHA. Kpome Toro,
coaepkaHue (TATONMAHWHA MEAH B TIOJUMEPHBIX TOKPBITHAX, KOTOpPBIE OBLIH
copmupoBaHbl, mokazaHo B TaOmuie 3. CrneayeT y4YUTHIBaTh, YTO MOJTHMMEPHBIE
MOKPBITHA, KOTOphle ObutH copMmupoBaHbl, Tarke coaepkamu 1-30 BecoBix %
nonuterpadgTopatunena (IITPD) B kauecTBe TBEPAOrO CMA3bIBAIOIIETO MOPOINKA, a
MIPOYME BELIECTBA COCTOAM U3 3MOKCHIHON CMOJIBI B KAYE€CTBE MOTUMEPA. 3HAYOK «-»
B cronoue «Coaepxanue ¢ramonmaHuHa Meaw» B Tabmuue 3 03HA4aeT, 4YTO
¢TanonMaHuH MeIW HE COJAEP)KaJCs B TOJUMEPHOM TIOKPBITUH, KOTOPOE OBLIO
c(OpMHPOBAHO.

[0160] TaOmuma 3

Konn4yecTBO CKOMNBXEHMI A0
Homep L CopepxaHue
MeTannuanpoBaHHbIiA Croi NpeBbiLLIEHNS kKO3PULIMEHTOM
WCMbI TaHUA cranoupmaHnHa Meam
TpeHus 3HaveHns 0,3

13 - 0,1 BecoBbIX % 510
14 - 0,5 BecoBbIX % 647
15 - 2,0 BecoBbIX % 524
16 - 5,0 BecoBbIX % 531
17 - 10,0 BecoBbIx % 55
18 MeTaﬂﬂVI(iVIpOBaHHbIV! Ccrnow 0.5 Becosbix % 743

13 cnnasa Zn-Ni
19 |\/|eTaJ'IJ1VI3VIpOBaHHbIV! Ccnow 20 BecoBbIX % 660

13 cnnasa Zn-Ni
20 I\/IeTannmwposaHwa! Ccnow 50 BecoBbIX % 609

13 cnnasa Zn-Ni
21 - - 511
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[0161] [Tpotecc oOpazoBaHUS METAITUZHPOBAHHOTO CIIOS

Metannmu3upoBanHblii  coM W3 cmiaBa  Zn-Ni Obm - cpopMmupoBaH
3JIEKTPOOCAKICHUEM HA MTOBEPXHOCTH CTAIIBHOM IUIACTUHBI B KaXAOM U3 VcnblTanuit
18-20. B kauectBe rampBaHHYECKOW BaHHBI Hcmoib3oBamu DAIN Zinalloy N-PL
(ToproBoe Ha3Banue), npousBoactBa Daiwa Fine Chemicals Co., Ltd. Tommuna
METAILTH3UPOBAHHOTO CJIOS U3 CIutaBa Zn-Ni coctaBisiia 8 MkM. 3mepeHne TOMIUHBI
METAIDTU3UPOBAHHOTO CJIOS TIPOBOIUIIHA CITOCOOOM, PACKPBITHIM BHIIIIE, C IPUMEHEHHEM
3JEKTPOMArHUTHOTO TPHOOpa JUIsi HW3MEPEHWs TOMMUHBI TuieHKH SDM-picoR
mpomsBocTBa Sanko Electronic Laboratory Co., Ltd., u cpeaHee 3HaUeHHE TONIMUHBI B
ACBATH TOYKAX HA OJHOM OIIEHWBAEMOW TOBEPXHOCTH OBUTO B3ATO KAaK TOJIIMHA
METAIDTU3UPOBAHHOTO CIIOS. Y CTIOBHSA [T 3IEKTPOOCAKIEHHUS ObUTH creayromue: pH B
raJibBAaHMYECKOM BaHHE 6,5, Temmneparypa B rajabBaHudeckoil BaHHe 25°C; MIOTHOCTB
TOKa 2 A/mM? M TIPOJOILKHTENBHOCTh 00paboTku 18 MuH. MeTamsupOBaHHbIN CIOM
u3 craBa Zn-Ni umen crenyrommii coctas: Zn 85 % u Ni 15 %. Kpome toro, Ha
MOJTyYeHHOM METAJUTU3HPOBAHHOM cjioe W3 cmiaBa Zn-Ni Obuto  copMuUpOBaHO
MOKPBITHE M3 TPEXBAJIEHTHOrO Xpomarta. PactBopom g oOpaOOTKH  ams
¢dbopMupoBaHUs TOKPHITUSA U3 TpexBaneHTHOro xpomara Ob1 DAIN Chromate TR-02
npousBogcTea Daiwa Fine Chemicals Co., Ltd. YcnoBus xuMu4eckoH KOHBEPCUH
ObTH crienyromme: Temmepatypa B BanHe 25°C, pH 4,0 W mpoao/DKHUTEITBEHOCTb
oopadoTku 50 cexyH]I.
[0162] IIpouiecc HaHECEHUS U TIPOLIECC OTBEPKIACHUSA

[TomumepHOe TOKpHITHE OBUTO CHOPMHPOBAHO HA TOBEPXHOCTAX CTATBHBIX
miacTHH B KaxkjaoM u3 Mcmpitanuii 13-21. B 4YacTHOCTH, KOMITO3HLMSA JJIA
(hOpMHUPOBAHUS TIOIMMEPHOTO TIOKPHITHSA ObLIa HAHECEHA HAa TOBEPXHOCTh CTATBHOHU
IJIACTUHBI B KaxaoMm wu3 lcmeitanmit 13-21 ¢ HCOONB30BaHWMEM CTEPKHEBOTO
yCTpoiicTBa W ObuTa OTBEp)KIEHA. KOMITOHEHTHI KOMIO3HWIMH, OTIHYAIOLIHECS OT
pacTBOPHUTENA, OBLIM YaCTHLIAMH TBEPAOH CMAa3Kd M (PTaIOLHMAHWMHOM MEIH, a TIpovee
— TONIUMeEP. DMOKCHIHYIO CMOJIY HUCTIOIb30BAN B KadecTBE monmumMepa B VcrpiTanusax

13-21. Yacturp! nonuteTpadTOPITUIICHA MCTIONB30BAIM B KaYeCTBE YaCTHIl TBEPAOH
64



cmasku B Mcnbitanusax 13-21. Coaeprkanue (ragonmaHiHa MeIU TIOKa3aHo B Ta0nwiie
3. KoMmmosumms Taxke coJepskalla pacTBOpUTENb. B  KadecTBe pacTBOpPHUTEIA
HCIIOIb30BAIIA PACTBOP U3 CMECH BOJBL, CIIUPTA U MIOBEPXHOCTHO-AKTUBHOI'O BEILECTBA.
[Ipy Hanmuuuu METAIM3HPOBAHHOTO CIIOS KOMIIO3HLIMIO HAHOCHIIM CTEPKHEBBIM
YCTPOMCTBOM Ha METAJUTU3UPOBAHHBIN CJIOH (MJTH HA CJIOH, MOTyYESHHBIH TIOCPEICTBOM
XUMHYECKOW KOHBEPCHH, C(HOPMHUPOBAHHBIA HAa HEM), a TPH OTCYTCTBHH
METAJUIM3UPOBAHHOIO CJIOA KOMITO3MLIMIO HAHOCWIIM CTEP’KHEBBIM YCTPOMCTBOM Ha
MOBEPXHOCTh CTAJIBHOM IUIACTHUHBL, 4 3aT€M OCYIIECTBIBUIM MPOLECC TEIUIOBOIO
orBepxkaeHus npu 210°C B Teuenwe 20 MuH a8 (QOPMHPOBAHUSA TIOTHUMEPHOTO
MOKPBITHS.
[0163] UcnbiTanus boyaeHa

WcneiTanusa boyneHa NpoOBOAMIMCH C MCHOJB30BAHMEM CTANbHBIX IUIACTHH B
HcnbiTanuax 13-21, Ha KOTOpPBIE HAHOCWIM TOJUMEPHOE IOKPBITHE, W OLICHUBAIHU
CTOMKOCTh K OOpa30BaHUIO 3aaUPOB. B YacTHOCTH, CTabHOW IMAPHWK 3aCTaBIISLITH
CKOJIb3UTh II0 TOBEPXHOCTH MOJMMEPHOrO NOKpeITHA B Mcmbitanmax 13-21 wu
onpeaemsami ko3pdurmeHt tperus. CtanpHOU mapuk uMen auaMmetp 3/16 mroiima u
XUMHYECKUHM cocTaB, aHamoruuHbid SUJ2, ykasanueiii B cranpapte JIS. Harpyska
coctaBisana 3 krc (koHTakTHOoe nasieHue ['epua: B cpegnem 1,56 I'Tla). Illupuna
CKOJIB)KCHHs ObLIa YCTaHOBJICHA Kak 10 MM, a CKOPOCTh CKOJMBKEHHI — 4 MM/C.
CKOJb)KEHHE OCYHIECTBIUIM 0€3 CMa3KH NMPH KOMHATHOW Temrepatype. M3mepsmu
KOX(PUIMEHT TPEHHUS [l CTAIBHOTO INAPHKA BO BPEMS CKOJIBKEHHUSA W KOJTHYECTBO
CKOJTBKEHHN (KOJIMYECTBO 3aKOHYEHHBIX IMKIIOB, T. €. KaXKABIA pas, KOTJa CTATbHOU
NIAPUK TPOKATHIBAJICA TyAa U 00paTHO 10 Toiomany 10 MM, CUMTANH 32 KOTUH pas3») A0
npeBbIIeHns ko3 duimentom Tpenus | 3HadeHua 0,3 (3KBHBaNEHT KO3 HUIMEHTA
TPEHUS MEXKIy TOJTUMEPHBIM TOKPBITHEM M CTATbHBIM IMAPUKOM). [ wmcmbITaHui
WCTIONB30BAIA OOYJACHOBCKHM HCTBITATENBHBIA NPHOOP TPEPHIBUCTOTO CKOIBKEHUS
npousBoacTtea Shinko Engineering Co., Ltd. PesympraTel mpenctaBneHsl B CTONOLE
«KonuaecTBo CKOMBKEHUN A0 MPEBbINICHUA KO3 PUmueHToM TpeHus 3HadeHus 0,3» B

Ta0mme 3.
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[0164] Pe3ynbpTaThl OLICHKH

Kak mnokaszano B TaOmmie 3, crajmbHble IacTuHbl w3 Mcnbitanuii 13-20
COJIEprKalli MOJIMMEPHOE MOKPBITHE, COAEPIKALIEE MOIUMEP, TBEPABIM CMa3bIBAKOLIUI
NOPOIIOK W (pramormaHuH Menu, Ha moBepxHocTH. Kak mokazano B TaOmume 3, B
MOJTAMEPHOM TIOKPHITHH, C(HOPMHUPOBAHHOM HA CTAJbHOW IIACTHHE B KaKIOM W3
Uctpitanmii 14-16 u 18-20, conepkanue (ramolMaHWHA MEIH HAXOIUJIOCh B
nuanaszoHe ot 0,2 mo 9,0 BecoBbix %. B pesynbpTate Ayd CTanbHBIX IUIACTHH B
HUcnbitanmax 14-16 u  18-20 KOIWMYECTBO CKOJNBXKEHHUW [0 NPEBBILICHUS
ko3¢ durmenToM TpeHus 3HaYeHUA 0,3 OBIIIO BBICOKHM TIO0 CPABHEHHIO CO CTAbHOU
nnacTuHOM B HMcmpiTanuax 21, B KOTOPBIX MHOJMMEPHOE IOKPBITHE HE COAECPIKAIIO
¢dTanonMaHuH MEIH, ¥ CO CTAJTbHBIMH IUTACTHHAMY B VcmbiTanusix 13 u 17, B KOTOPBIX
coaepaHue (TATONMAHWHA MEAHW B TOJIMMEPHOM TOKPBHITHH BBIXOJHIIO 32 TIPEIEITBI
auamazona ot 0,2 no 9,0 BecoBbix %. T.e. ObTa MPOAEMOHCTPUPOBAHA OTIUYHAS
CTOMKOCTH K 00Pa30BAHMIO 3aTUPOB.
ITpumep 3
[0165] B Ilpumepe 3 ananoruuno Ilpumepy 2 mnommmMepHOE MOKPHITHE OBLIO
c(pOpMHPOBAHO HA MOBEPXHOCTHU CTAIBHBIX IJIACTHH, MOJECIUPYIOIUX METAITHYECKYTO
TpyOy 11t He(PTIHON CKBaKHHBI, M OLICHUBAIM CTOWKOCTh K 00pa30BaHUIO 3a1UpoB. B
yacTHOCTH, B llpumepe 3 uUCHONB30BadM IUIACTHHBI W3 XOJIOJHOKATAHHOW CTaH
(xumuyeckuii coctaB: C < 0,15%, Mn < 0,60%, P < 0,100%, S < 0,050 %,
ocranpHOe: Fe m mpumecn).
[0166] Merannu3upoBaHHbIE CIOH, TMOKa3aHHbIE B Ta0mune 4, Obutr chOPMUPOBAHBI
HAJUTeKANIAM 00pa30M Ha TOBEPXHOCTAX CTANBHBIX IDiacTHH B Wcmbrranwsax 22-31.
CdopmupoBaHHbIe METATU3UPOBAHHBIC CJIOH MOKa3aHbI B CTONONE
«MetammmsupoBaHHbId  cio» B Tabmume 4. 3HAYOK «-» B CTOJOIE
«MetannmusupoBaHHbIN croi» B TaOmume 4 03HAYAET, YTO METAIUTU3UPOBAHHBIA CIIOH
He Obu1 chopmupoBan. TommmHaa KaXI0TO CHOPMUPOBAHHOTO METAJUTH3HPOBAHHOTO
cinos coctaBuia 8 MkM. [3MepeHne TOMUIMHBI METATUIM3HPOBAHHOTO CJIOSA MTPOBOIHIIH

CHIOCOOOM, PACKPBITBIM BBIIIE, C MPUMEHEHHUEM 3JIEKTPOMATHUTHOTO MPUOOpa s
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nu3Mepenus TonuiuHbl wieHkn SDM-picoR mpomssoactsa Sanko Electronic Laboratory
Co., Ltd., u cpenHee 3HaUYeHHE TOJIMIMHBI B JEBATH TOYKAX HA OJHOW OIICHHUBACMOMU
MOBEPXHOCTH OBUIO B3ATO KAaK TOJIIMHA METAJNIU3UpPOBaHHOTO cnos. Croi,
NOJYYEHHBIH TIOCPEJCTBOM XHMHYECKOW KOHBEPCHH, ObIT CPOpPMHPOBAH Ha
MOBEPXHOCTH CTAabHOM TUTACTHHBI B Mcmbitanusax 22-29 u 31. ChopmMupoBaHHBIN
CJIOM, TIOJTYYEHHBIH OCPEACTBOM XHMHUYECKONW KOHBEPCHH, TIOKa3aH B cToJ01e «CITOMH,
MOJTYYEHHBIH TOCPEACTBOM XHUMHUYECKOH KOoHBepcum» B TaOmmme 4. PactBop mms
XUMHYECKON KOHBEPCHH, TEMIIEpaTypa W BpeMs OOPaOOTKH, MPHUMEHSAEMBIC I
¢dopmupoBanuss TOKpeITHH A-D, cpemm cnoeB, TONYyYEHHBIX TIIOCPEACTBOM
XUMHUYECKOW KOHBEpCHH, B cTONONE «CII0M, MOIYUYEHHBIH MOCPEICTBOM XUMHUYECKOU
KOHBEpCHW» mpexacTaBileHsl B TaOmumme 5. Crneayer ydYHTHIBaTh, YTO TEPMHH
«TPEXBAJICHTHBIM XpoMaT» B cTOJOLE «CIOoM, TOMYUYEHHBIH TTOCPEICTBOM XUMUYECKON
KoHBepcum» B Tabmume 4 o3Ha4aer, 4To OBUTO COPMHUPOBAHO TIOKPHITHE U3
TPEXBAJIEHTHOTO XpoMaTa. [IoKpbITHE U3 TPEXBAJIEHTHOIO XpOMaTa PACKPBITO HHUXKE.

[0167] Tabmuua 4

CoW, NosyYeHHbIA Conenxanite PaccTosiHMe CKOMbXEHNS
Homep |MeTannuanpoBaHnHbln| NocpeacTBOM Hep [0 NpeBbILLEHMS
¢ranoumaHmHa
MCTbI TaHUH crow XUMUYECKOM e KO3hPULIMEHTOM TPEHUS
KOHBEPCHM A 3HaveHus 0,6 (M)
22 - [NokpbiTne A 0,5 BecoBbIX % 153,4
23 - [NokpblTne A 2,0 BecoBbIX % 155,8
24 - [NokpbiThe B 0,5 BecoBbIX % 193,5
25 - [NokpbiThe B 2,0 BecoBbIX % 201,0
26 - [NokpelTne C 0,5 BecoBbIX % 143,9
27 - [NokpbiTne C 2,0 BecoBbIX % 151,2
28 - [NokpbiThe D 0,5 BecoBblX % 362,5
29 - [NokpbiThe D 2,0 BecoBbIX % 375,8
30 MeT?n anPOBaHHbM. - 2,0 BecoBbIX % 108,8
cnow u3 cnnaea Zn-Ni
3 |\/|eTvaJ'IJ'IVI3VIp08aHHbIVII TpexBaneHTHbI 2.0 BecoBbIX % 1215
cnow u3 cnnaea Zn-Ni Xpomar
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[0168] Tabmuma 5

[NokpelThe A [NokpeiThe B [NokpbiTne C [okpbiTe D

Cucrema
Cucrema Cucrema Cuctema
Cwctema ocdara
docdara LnHKa | hocthata LHKa | hocparta UyHka
Pacteop ans MapraHua

Xummnyeckort | CobopHast

7,54/10 mn 0,6 45 mn 1,9 4/5 mn 7,54/10 mn
KOHBEPCUM | KWUCINOTHOCTb

Obwas 4504910 mn | 22,0 W10 mn 12,2 4/5 mn 24,4 95 mn
KMCIOTHOCTb
Temnepatypa obpaboTku 80°C 40°C 60°C 90°C
MpoAomKUTENBHOCT 10 MHH. 2 MUH. 2 MUH. 5 MUH.
obpabotku

[0169] TTomumeprHOEe TOKpHITHE OBLIO CHOPMHUPOBAHO HA METAJUTH3UPOBAHHOM CJIOE
WK Ha CJI0€, MOTYYEHHOM MOCPEACTBOM XUMHUYECKOM KOHBEPCUH, B McnbiTanusax 22—
31. Tommmaa KaxA0T0 CHOPMHUPOBAHHOTO TIOTUMEPHOTO TTOKPHITHA cOCTaBHia 20 MKM.
M3MepeHre TOMMUHBI TOTUMEPHOTO TOKPBITHA MPOBOJHIN CIIOCOOOM, PACKPBITHIM
BBIIIE, C TPUMEHEHHEM 3JEKTPOMATHUTHOTO TPHOOPa I W3MEPEHHSA TOJIHHBI
mienkn SDM-picoR mpowmssoactsa Sanko Electronic Laboratory Co., Ltd., u cpennee
3HAYEHHUE TONIIMHBI B JCBATH TOYKAX HAa OJHOW OLECHUBACMOMN IMOBEPXHOCTH OBILIO
B3STO KAaK TOJIIMHA MOJIUMEPHOIO NMOKPBITUA. CleayeT yUYUThIBaTh, YTO MOTUMEPHBIC
MOKPBITHA, KOTOpble ObUTH COPMHPOBAHBI, coaepkamu (TAJOUUAHHH MEIH B
KOJIMYECTBE, YKazaHHOM B TaOmmie 4, a Tarke coxepkamu ot 1 g0 30 BecoBbix %
noyuterpadgropaTiiena (IITAD) B kauecTBe TBEPAOTO CMA3BIBAIOMIETO TOPOINKA, a
MPOYHE BEMIECTBA COCTOAU U3 SMOKCUAHON CMOJIbI B KAYECTBE MOIUMEPA.
[0170] [Tpomecc oOpa3oBaHUS METAITUZHPOBAHHOTO CITOSI

MerammsupoBaHHbId  cI0H W3 cmwmaBa  Zn-Ni Obur  cpopMmpoBaH
3TIEKTPOOCAKICHUEM HA TTOBEPXHOCTH CTAIIBHOM IUIACTUHBI B KaKA0M W3 VcnbiTanuit
30-31. B kauecTBe TrampBaHWYEeCKOW BaHHBI Hcrmoib3oBamu DAIN Zinalloy N-PL
(ToproBoe Ha3Banme), npousBoactBa Daiwa Fine Chemicals Co., Ltd. Tommuna
METAIUTU3UPOBAHHOTO CJIOS U3 crutaBa Zn-Ni coctaBisina 8 MkM. V3MepeHne TOMmIUHBI
METAIUTU3UPOBAHHOTO CJIOS IPOBOJUIIM CITOCOOOM, PACKPBITHIM BBIIIIE, C IPUMEHEHUEM

3JEKTPOMArHUTHOTO TPUOOpa Uil HW3MEPEHUs TONMUHBI TuieHKH SDM-picoR
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npoussocTBa Sanko Electronic Laboratory Co., Ltd., u cpeaHee 3HaYeHHE TONIIUHBI B
AEBATH TOYKAX HA OJHOW OLIEHUBAEMOW IMOBEPXHOCTH OBLIO B3ATO KAaK TOJIIIMHA
METAJUTU3UPOBAHHOTO CJIOS. Y CTIOBHSA JUIA JIEKTPOOCAKIEHUS ObUTH creayromue: pH B
raJlbBAHMYECKOW BaHHE 6,5, Temmeparypa B ragbBaHudeckoi BaHHe 25°C; MIOTHOCTH
ToKa 2 A/mM? W TIPOJOILKHTENBHOCTh 00paOoTKH 18 MHH. MeTanIM3upOBaHHbIN CIIOM
u3 crutaBa Zn-Ni HMeIT Cleayomuid coctaB Zn B kKonuuectse 85 % u Ni B KOJTHYECTBE
15 %.
[0171] TIpomecc ¢opMupoBaHUS CJOA, TOIYYEHHOTO TOCPEACTBOM XHMHYECKOW
KOHBEpPCUU

Cno#, moy4YeHHBIH TTOCPEACTBOM XHUMHUYECKOW KOHBEPCHH, ObLUT C(hOPMUPOBAH
HA MOBEPXHOCTH CTAJIbHOM IIACTHHBI UM METAIUIM3UPOBAHHOM clioe B McmblTaHuAX
22-29 wm 31. B yacTHOCTH, PAacTBOPBI JJsI XUMHYECKOM KOHBEPCHH, YKA3aHHBIC B
TaOnuue 5, ncrmomp30BaNy Kak pacTBOPHI AT XUMHUYECKOW KOHBEPCUH T TIOKPHITHN
A-D. PactBopom s 00paboTKH 1A (POPMHUPOBAHUS TIOKPHITHA M3 TPEXBAIEHTHOTO
xpomata 0611 DAIN Chromate TR-02 mpoussoactea Daiwa Fine Chemicals Co., Ltd.
VcnoBus XUMUYECKOH KOHBEPCHM AJI IOKPBITUH A—B OBUIM COTNIACHO yKa3aHHOMY B
Tabmuue 5. YcnoBust XMMUYECKOW KOHBEPCHH JUIA ()OPMHPOBAHUS TOKPBITUS W3
TPEXBAJICHTHOTO XpoMara ObUIH crlenyromue: Temneparypa B BanHe 25°C, pH 4,0 u
MPOJOJKHUTEIBHOCTh 00padoTKH 50 CEKyHI.
[0172] IIpouiecc HaHECEHUS U TIPOLIECC OTBEPKIACHUSA

[TomumepHoe  moOkpeITHE  OBUIO  CHOPMHUPOBAHO  HA  TOBEPXHOCTH
METANIM3UPOBAHHOTO CJIOS WM CJIOS, TOJYYEHHOTO TMOCPEACTBOM XUMHUYECKOU
KoHBepcuHd, B Mcmpiranmsax 22-31. B wactHOCTH, KOMTO3UIHA s (HOpPMHUPOBAHUS
MOJTMMEPHOTO TIOKPHITHA ObIJTa HAHECEHA HA MOBEPXHOCTh METALUTH3UPOBAHHOTO CIIOS
WA CJOA, TIOMYYEHHOTO OCPEACTBOM XUMHUYECKOW KOHBEpcuH, u3 Mcnbiranuid 22-31
MOCPEICTBOM  CTEPKHEBOTO YCTpOMCTBA W Oblma OTBepskaeHa. KOMIOHEHTHI
KOMTIO3HIIMH, OTIHYAIONINECS OT PACTBOPHUTENS, ObUTH YaCTUIIAMH TBEPAOH CMAa3KU U
(TanoIMaHUHOM MEIH, a TPoUYee — MOJUMEP. DMOKCHAHYIO CMOIIy HCIIONb30BAH B

kauectBe momuMepa B Hembrtanwsax 22-31. Yactumpl monuteTpadTOpITHICHA
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WCMOJIB30BAJIM B KAUYECTBE 4YacTUL TBEpAOM cMasku B Hcenoeitanmsax 22-31.
Copepxanue (¢rajonmaHuHa Meau mokazaHo B TaOmume 4. Kommosumms Ttaxoke
coJeprKaia pacCTBOPUTEIb. B KauecTBe paCTBOPUTEIIA UCIIOIB30BAIA PACTBOP U3 CMECH
BOJBI, CHOUPTA U TOBEPXHOCTHO-aKTHUBHOTO BemecTBa. [lpu Hammuum cros,
MOJYyYEHHOTO MOCPEACTBOM XHMHYECKONM KOHBEPCUHM, KOMIIO3ULMIO HAHOCUIHN
CTEPKHEBBIM YCTPOMCTBOM HA CJIOM, TMOJIYYEHHBIA TIOCPEACTBOM XHUMHYECKOU
KOHBEPCHHM, a TPU OTCYTCTBHH CJIOS, TOJIYYEHHOTO TMOCPEIACTBOM XHUMHYECKOU
KOHBEPCHH, KOMIIO3HLIUIO HAHOCHUJIU CTEPKHEBBIM YCTPOMCTBOM Ha
METAJUTM3UPOBAHHBIN CJIOM, a4 3aTEM OCYIIECTBIBUIA MPOLECC TEIUIOBOTO OTBEPKACHUSA
mpu 210°C B Teuenune 20 MuH 171 GOPMHUPOBAHUS TIOTUMEPHOTO TTOKPBITH.
[0173] UctbiTarus mTudT-auCK

CroiikocTh K  OOpa3oBaHWIO  3aJUPOB  ONEHWUBAIA TPH  MOMOINHA
mMTAH(GTOIUCKOBON MAIIMHBI JJI1 UCTIBITAHWNA HA TPEHWE W W3HOC C WCIOJIb30BAHHEM
CTambHBIX TUIacTHH W3 Mcmbrtanwii 22-31, Ha KOTOPBIX OBLIO C(HOPMHPOBAHO
MOJIMMEPHOE TIOKPBITHE. B 4acTHOCTH, CTanbHasA IJIACTHHA U3 KaXA0ro U3 Mcrbeitanuit
22-31 Obma 3adUKCHUPOBAHA HA BPAMIAIOIMIEMCS JUCKE, U BPALIAOIIMMCS JHUCK
Bpamamm co ckopocteio 100 00/MHUH, B TO BpeMs KakK CTaJbHOH HIAPUK OCTABAJICA
NpWKaTeIM K Bpamampmemycs Aaucky ¢ cuinod 60 H. Bpamenwe nucka Obu10
YCTAHOBJIEHO TOJIBKO B OJHOM HampaBneHUH. ClieayeT Y4YHMTHIBaTh, YTO 34 CYET
BPALICHUS JHCKA CKOJNBKEHHUE CTAJIbHOIO IIAPUKA OTHOCHUTEIIBHO TOJTUMEPHOTO
MOKPBITHS OCYIIECTBISIOCHh O€3 CMa3Ku TpH KOMHATHOW Temrepatype. M3mepsm
KO3((PHUIIMEHT TPEHHS [l CTAIFHOTO IMAPUKA BO BPEMS CKOJIBKEHHUS W PACCTOSTHHUE
CKONBKEHHA (M) 10 TpeBbImeHus Kod(pduimeHToM TpeHus | 3HaueHus 0,6
(okBUBANCHT KOX((UIMEHTA TPEHHUS MEXKAY TMOTUMEPHBIM TMOKPBHITHEM W CTaJTbHBIM
mapukoM). Pe3ympraThl TipencTaBieHBI B CTOJIOIE «PaccTosHWE CKONBXKEHUS [0
npeBbIeHus ko3¢ uumentom Tperuns 3HaueHus 0,6» B TaOnwmie 4.
[0174] Pe3ynbpTaThl OLICHKH

Kak mnokaszano B TaOmmie 4, crampHble njacTuHbl w3 Mcmeitanmii 22-31

COJIEprKalli MOJIMMEPHOE MOKPBITHE, COAEPIKALIEE MOIUMEP, TBEPABIM CMa3bIBAKOLIUI
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MOPOIIOK M (PTANOLMAaHUH MeaHW Ha moBepxHOCTH. Kak mokaszano B Tabmuie 4, B
MOJTUMEPHOM TOKPBITHH, C(pOPMHPOBAHHOM HA CTaNbHBIX IJIACTHHAX B McmbrTaHmsax
22-31, coxep:xanue (ramolnMaHMHA MEAW HAXOAWUNIOCh B auamnazone ot 0,2 mo 9,0
BECOBBIX %0. B pesynbpraTe paccTosHHE CKONBKEHHA 0 PEBBIMICHUA KOPPHUIMEHTOM
Tperus 3HaueHus 0,6 Obwio Oompmum. T. e. ObIIa TIPOAEMOHCTPHUPOBAHA OTIHYHAS
CTOHMKOCTH K 00Pa30BAHHIO 33 THPOB.

[0175] Cranpubie mmactunbl B Mcmbitanusx 22-29 u 31 comepkand  CIOH,
MOJIyYeHHBI TOCPEJCTBOM XWMHYECKOH KOHBEPCHHM, B KAuyeCTBE IOJJIOKKH
MOJIMMEPHOTO TOKPBITHS. B pe3ynbrare Mo CpaBHEHHIO CO CTaJbHOW IMIACTHHOW H3
Hcnsitannii 30, kKOTOpasg HE COAEPIKAIA CIOM, MOTYUYECHHBIW MOCPEACTBOM XUMHUYECKOH
KOHBEPCUHM, B KA4eCTBE MOJJOKKH N1 TOJUMEPHOTO TOKPBITHS, PAaCCTOSHHUE
CKOJIBKEHHSA /10 TPeBbIIIeHUA Kod(pPuuumenTom tpenus 3naueHus 0,6 Obu10 OOTBIIE.
T. e. ObITa MPOIEMOHCTPUPOBAHA JTyYINasi CTOMKOCTh K 00Pa30BAHUIO 33 TUPOB.

[0176] Cranbnbie mmactunel B Mcnbitanusax 22-29 coxepskanu mokpsitTus A-D B
KaueCcTBE CJI0s, MOTYUYEHHOTO MOCPEACTBOM XMMHYECKON KOHBEpCcHHU. B pesynbprate mo
CPaBHEHUIO CO CTallbHOM ImacTHHOM w3 Mcmeltanmit 31, kotopas coxepskana
MOKPBITHE TPEXBAJICHTHBIM XPOMATOM, PACCTOSAHHME CKOJIBKEHUSA [0 MPEBBILICHUS
ko3 dumenrom TpeHus 3Hauenus 0,6 Obuio eme Oompme. T.e. Obura
MPOAEMOHCTPUPOBAHA JTyUTIasi CTOMKOCTh K 00OPa30BaHHUIO 3a/IHPOB.

[Tpumep 4

[0177] B Ilpumepe 4 mommmMepHOE MOKPHITHE OBLIO CPOPMHUPOBAHO HA TIOBEPXHOCTH
CTAJIbHBIX TIACTHH, MOJIETHPYIOIHUX METAITHYECKYIO TPYOy 1 HeTAHON CKBAKHHBI,
W OICHHBAIM CTOMKOCTh K 0OOpa3oBaHuio 3aaupoB. B wactHocTH, B [lpumepe 4
WCTIONh30BANIA TIACTHHBI W3 XOJIOAHOKATAHHOM cTamu (xumudeckmid coctaB: C <
0,15 %, Mn <£0,60 %, P <0,100 %, S < 0,050 %, octanpHoe Fe u nmpumecn).

[0178] IIpOoTHBOKOPPO3MOHHOE TOJMUMEPHOE TMOKPBITHE, COJAEPIKALIEE MOJMMEPHOE
MOKPBITHE, WM TIOJIMMEPHOE TIOKPHITHE, KaK TMOKa3aHo B Tabmuie 6, Obumn
c(hOpMHUPOBAHBI HA TIOBEPXHOCTIX CTAIbHOU T1acTUHbl B Mcribitanmsax 32-34. Tepmun

«@opmupoBanue» B ctonoOle «IIpOTMBOKOPPO3HMOHHOE MOIMMEPHOE MOKPHITHE) B
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Tabnuue 6 oO3Ha4aeT, 4TO MPOTUBOKOPPO3HOHHOE MOJUMEPHOE MOKPBITHE OBLIO
c(OpMHPOBAHO HA TOBEPXHOCTH CTaNbHOH TUIaCTHHBL CHUMBOI «-» B CTONOLE
«IIpOTHUBOKOPPO3HOHHOE TONMMEPHOE TMOKphITHE» B TalOmumue 6 o3Ha4aer, YTO
NPOTUBOKOPPO3HOHHOE MOJIMMEPHOE TOKPBITHE HE ObUI0 CchOPMHUPOBAHO Ha
MOBEPXHOCTH CTAJIbHOM MJIACTHUHBIL.

[0179] Tabnmuma 6

Homep | [poTMBOKOPPO3UOHHOE CopepxaHue
. [epnop pasBUTMS KOPPO3nK (1)
WUCMbITaHWI | NOIMMEpPHOe NOKPLITUE | pTanoLmaHnHa Meau
32 ®opmupoBaHme 0,5 BecoBbIX % 1006<
33 ®opmupoBaHue 2,0 BecoBbIX % 1006<
34 - 2,0 BecoBbIX % 768

[0180] ITpouecc ¢popmMupoBaHUSI MPOTHBOKOPPOIHOHHOTO TTOTTUMEPHOTO CIOS
[TpOTHBOKOPPO3HOHHOE TIOJUMEPHOE TIOKPHITHE OBIO CHOPMHPOBAHO HA
MOBEPXHOCTAX CTanbHbIX macTuH B HMcmerranmsax 32, 33, Kommosunwmsa A
(opMHUpPOBaHUS TPOTHBOKOPPO3HOHHOTO  TOJIMMEPHOTO TIOKPBITHS  COAEp:Kana
MPOTUBOKOPPO3UOHHBIM HAMOJIHUTENL B KOJIHYECTBE 8 BECOBBIX % M aKPHIIOBYIO
KPEMHHHMOPraHUYECKY0 CcMONy B KonuuecTBe 70 BecoBbIX %. Kommosummsa nms
(bopMHPOBaHUA TIPOTHBOKOPPO3HOHHOTO TMOTUMEPHOTO TOKPHITHA TAaKKE COAEprKasa
pactBoputens.  Kommosuims  1ia  (GOPMHPOBAHUS ~ TPOTHBOKOPPO3IHOHHOTO
MOJTAMEPHOTO TIOKPHITHS OBbLTa HAHECEHA HAa TOBEPXHOCTh CTAJTBHOW TUTACTHHBI M3
Wcnpitanmii 32,33 myTeM pacmbUieHHS W ObLTa OTBEPXKACHA MYTEM €CTECTBEHHOTO
BBICBIXaHUWS. TommuHA MPOTUBOKOPPO3ZHOHHOIO TMOJHMMEPHOIO TOKPBITHA M3
Ucneitanuii 32 coctasuia 13 mMxm. TonmmuHa MPpOTUBOKOPPO3ZUOHHOTO MOTUMEPHOTO
nokpeituss W3 HMcneitamuit 33 cocrasunma 11 Mxm.  M3mepenme  TOMIMHBL
MPOTHBOKOPPO3HOHHOTO TOJTMMEPHOTO TOKPBITHA TMPOBOAUIA CIIOCOOOM, PACKPBITHIM
BBIIIE, C TPHUMEHEHHEM 3JEKTPOMATHUTHOTO TPUOOpA IS W3MEPEHHS TOJIIHHBI
mieakn SDM-picoR mpowmssoacTtsa Sanko Electronic Laboratory Co., Ltd., u cpennee
3HAYCHHWE TOJIIUHBI B JACBATH TOYKAX HA OJHOW OLEHUBACMOW TMOBEPXHOCTH OBLIO

B3sTO KaK TOJIITUHA IMPOTHBOKOPPOZUOHHOT'O MMOJITMMEPHOTO MOKPBITHA.
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[0181] IIpouecc HaHECEHUS U TTPOLIECC OTBEPIKACHUSA

BepxHuii cnoil mMOTUMEPHOTO TMOKPBITUSA ObUT C(POPMHPOBAH HA TOBEPXHOCTH
MPOTUBOKOPPO3HOHHOIO TIOJIMMEPHOIO MOKpbITUA U3 Mcnbiranuii 32, 33. [TomumepHoe
MOKPBITHE OBLTO COPMUPOBAHO HA TIOBEPXHOCTH CTATBHOW IIACTHHBI U3 VcTbITaHmi
34. B 4acTHOCTH, KOMIO3HIMA s (POPMHPOBAHMSA TOJIMMEPHOTO TIOKPBITHS ObLIa
HAHECEHA HAa TMOBEPXHOCTh  CTalbHOM IUIACTMHBI WM HA  IOBEPXHOCTH
MPOTUBOKOPPO3HOHHOTO MOIMMEPHOTO MOKPBITUA U3 Mcnpitanuit 32-34 nmocpeactsom
CTEP)KHEBOTO yCTPOWCTBA H ObUTa OTBEp)KACHA. KOMITOHEHTBI KOMIIO3HIIWH,
OTIMYAIOIINECS OT PACTBOPUTENS, OBUIM YaCTHIIAMH TBEPIOM CMa3Kd H
(TATOIMAHUHOM MEIH, a TPOYee — MOIMMEP. DMOKCHAHYIO CMOJIy HCIIONB30BAH B
KayecTBe mojuMepa. YacTHipl mMOMUTETPA(TOPITHICHA HWCIONB30BAA B KAYECTBE
yacThll TBepAoH cmasku. Coxep:kanue (PpramonmaHHHA MeIW MoKazaHo B TabOmuie ©.
KoMnmosuimss Taxke coaepkana pacTBOpPUTENb. B KadecTBe  pacTBOPUTEIA
HCIIOIb30BAIIA PACTBOP U3 CMECH BOJIBL, CIIUPTA U MOBEPXHOCTHO-AKTUBHOTO BEILECTBA.
IIpy HanMUMM NOPOTUBOKOPPO3UOHHOIO IOJMMEPHOrO IOKPBITUA KOMIIO3HULIHIO
HAHOCUJIM CTEP)KHEBBIM YCTPOMCTBOM HAa IIPOTHBOKOPPO3HOHHOE IOJIMMEPHOE
MOKPBITHE, & IPH OTCYTCTBHH IPOTHBOKOPPO3HOHHOIO IIOJIMMEPHOIO ITOKPBITHS
KOMITO3ULIMIO HAHOCWIIM CTEP)KHEBBIM YCTPOMCTBOM HAa IIOBEPXHOCTh CTAJIBHOM
IJTACTHHBI, a 3aT€M OCYIIECTBISUIM TMpoIecc TeroBoro orpepsxacHus npu 210°C B
teuenne 20 MuH A GOPMHPOBAHHMA TOJUMEPHOTO TOKphITHA. [lomumepHsie
MOKPBITHA, KOTOphle ObutH copMupoBaHbl, Tarke coaepkamu 1-30 BecoBrix %
noyuterpadgTopatunena (IITOD) B kauecTBE TBEPAOTO CMA3BIBAIOMIETO TOPOINKA, a
MPOYHE BEUIECTBA COCTOSAIH U3 SMOKCUIHON CMOJIBI B KAYECTBE MOJIMMEPA.
[0182] Tommmua nonumepHoro mokpsiTusa U3 Mcnwitanuit 32 coctasnsana 35,5 Mkw,
TONIIHMHA ITOJIMMEPHOrO MOKpbiTHA W3 Henmbitanmii 33 cocrtasmsanma 33,0 MkMm, a
TOJILIMHA MOMMMEPHOT0 MOKpbITH U3 Mcnbitanuit 34 coctasnsna 26,8 mxm. Crnenyet
YUYUTBIBATh, 4YTO NOJIMMEPHOE IOKpbiTHE u3 IMcmeitanmyt 32 wm 33 comepkano
MPOTHBOKOPPO3HOHHOE TOJIMMEPHOE MOKPHITHE. TakuM 00pa3oM, TOJIIIMHA BEPXHETO

CJ0sI IOJIMMEPHOTO MOKPBITUA W3 Mcmbitanuit 32 coctasisiia 22,5 MKM, a TOJIIHAHA
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BEPXHETO CJIOA MOJIUMEPHOrO MOKpeITHA M3 Mcmbitanuit 33 cocrasmsana 22,0 MKM.
M3MepeHne TONMMUHBI MOTUMEPHOTO TMOKPBITHA MPOBOJMUIM CIOCOOOM, PACKPHITHIM
BBIIIE, C IPUMEHEHHEM 3JEKTPOMArHUTHOTO TPUOOpA IS H3MEPEHMS TOJIIUHbI
wreHkd SDM-picoR npowmssoactsa Sanko Electronic Laboratory Co., Ltd., u cpennee
3HAYCHHE TOJIUHBI B JCBATH TOYKAX HA OJHOW OLEHUBACMOW IMOBEPXHOCTH OBLIO
B3ATO KaK TOJIIIMHA MMOJIMMEPHOTO TOKPBITHS.
[0183] McripiTanus B CONEBOM KaMepe

HUcnpiTanus B CONEBOM KaMepe MPOBOAWIIUCH C HCHOJIB30BAHUEM CTAJIBHBIX
mwiactTud B Mcneitanuax 32-34, Ha KOTOPBIE HAHOCHIIM TOJMMEPHOE MOKpbITHE. Jlist
WCTIBITAHUH B COJIEBOM KaMepe HCIOJIb30BAIM MPHOOP ¢ TOPrOBBIM HAWUMEHOBAHHUEM
Combined Cyclic Corrosion Test Instrument CY90 mnpoumssoactea Suga Test
Instruments Co., Ltd. Ucmeitanus B comeBoil kaMmepe COOTBETCTBOBAIH TPEOOBAHUAM
cragmapta JIS Z 2371 (2015). YcnoBust uCIIBITAHUN OBLTH CJIETYIOIIHE . KOHIIEHTPAIIHS
NaCl B cipee 540,5 %, pacmbuisemoe koauuecTBo 1,5+0,5 mn/4/80 cm?, Temmeparypa
35+2°C, pH Bo Bpemsa ucnbiTanuii 6,5-7,2. B maHHOM IpuMepe MEpUOA A0 B3AYyTHA
MOJTUMEPHOTO TOKPBITUS OBUT B3AT B KAUECTBE MEPHOAA Pa3BUTHS KOppo3uH. [lepuoapr
Pa3BUTHA KOPPO3UH yKa3aHbl B Tadmuie 6.
[0184] Pe3ynbTaThl OLICHKH

Kak mokazano B TaOmmie 6, crajapHble nacTuHbl w3 Hcmertanmii 32-34
COJIEpPrKalli MOJIMMEPHOE TOKPBITUE, COJAEPIKAIIEE MOIUMEP, TBEPABbIH CMAa3bIBAOLIUI
MOPOINOK ¥ (PTATOIHAHHH ME/IH, Ha TIOBEPXHOCTH.
[0185] Cranpubie mmactuabl w3 Mcmeitanuiét 32 w33 coaepikanu
MPOTUBOKOPPO3UOHHOE TOJIMMEPHOE TMOKPBITHE B MOJIMMEPHOM TMOKPBITHH. B
pe3ybTaTe MEPHOA A0 PA3BUTHA KOPPO3WUH OBLT JONBINE 10 CPABHEHHIO CO CTAbHOU
mwracTuHo w3 HMcmeitanuit 34, KOTOpas HE cojepskajla NPOTHBOKOPPO3HOHHOE
MOJTMMEPHOE TIOKPBITHE B TIOJIMMEPHOM TOKPHITHH. T. €. ObUIa MPOJEMOHCTPUPOBAHA
OTIIMYHAS CTOMKOCTH K 00Pa30BAHHIO KOPPO3UH.
[0186] Brlime OB pacKphIT BAPHAHT OCYIIECTBICHHUSA HACTOALIETO M300peTeHHA. Tem

HE MCHCC, BBIIICH3IIOKEHHBIN BapUaHT OCYIICCTBIICHUA I/I306peTCHI/IFI ABICTCA OJHHUM
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W3 MPHUMEPOB peaH3aluu HACTOAIEro u3oopeteHus. COOTBETCTBEHHO, HACTOSINEE
I/I306pCTCHI’Ie HC OTpPaHHUYCHO BbBIIICOMUCAHHBIM BAapHAHTOM OCYIICCTBICHUA, H
YHOOMSIHYTBIA ~ BBIIIE ~ BAPHAHT  OCYINECTBIICHHS HW300pPETCHHS MOKET  OBITh
COOTBETCTBYIOIIMM 00Opa3oM H3MEHEH B TpeAenax oObemMa Oe3 OTKIOHCHHS OT

CYIIHOCTH HACTOSAIIETO H300PETEHUS.

[TEPEUEHD CCHIJIOUYHBIX OBO3HAYEHMIA
[0187]

1 MeTtammudeckas Tpyoa st HeTTHOM CKBAYKHHBI
10 OcHOBHOM KOPITyC TPYOBI

10A IlepBas KOHLEBasA 4acTh

10B Bropas xoHLEBas 4acTh

11 TpyOuaTerii KOPITyC HHUIIIEA

12 CoemunutenpHas myQra

40  Hummens

41  YacTp ¢ HapYy>KHOM pe3pOoH

42 YHOnoTHUTEIbHAs MOBEPXHOCTH HUIIIEIS

43 YnopHas MOBEPXHOCTh HUIIIEIA

50  Mydra

51  YacTtp ¢ BHYTpEeHHEH pe3bO0OH

52 YmnoTHUTENbHAs TOBEPXHOCTDh My THI

53 VYmopHas mOBEPXHOCTh MY THI

70 IIpOTHBOKOPPO3HOHHOE MOJIMMEPHOE MOKPBITHE
80  MeTannu3upoBaHHBIN CIIOU

90  Cnoi, mony4YeHHBIA MOCPEACTBOM XUMHUYECKOH KOHBEPCHUH
100  ITonmuMepHOE MOKPBITHE

400 KoHTakTHas NOBEPXHOCTHh HUIIIIEISA

500 KoHTtakTHas IOBEPXHOCTh My(THI

75



L.

OOPMVIJIA N30GPETEHUA

Metannuyeckas TpyOa 11t HePTAHOM CKBa’KHUHBI, COAEPIKAINASA:

OCHOBHOW KOPITYC TPYyOBI, COAepKaIii MEPBYI0 KOHLEBYIO YacTh U BTOPYIO

KOHIICBYIO YaCTh,

IIPH 3TOM
OCHOBHOH KOPITYC TPYOBI COACPIKHUT
HUMTEIb, CPOPMHUPOBAHHBIN HA TIEPBOM KOHLIEBOHW YacTH,
My Ty, chopMHpOBaHHYIO HA BTOPOH KOHLEBOH YaCTH;
HUIIIENb COACPKUT

KOHTAKTHYIO IIOBEPXHOCTb HHIIIEIA, COACPKALIYI0 YacTh C HApYy>KHOU

Pe3b0oi;

My(dTa cCOmepKuT

KOHTAaKTHYI0 TIOBEPXHOCTh My(THI, COACPKANIYI0 4YacTh C BHYTPEHHEH

Pe3b0oH;

MeTaTHYecKas Tpyoa 1yt HeTSIHOM CKBAKUHBI JOTIOTHATETFHO COACPKHUT

MOJIMMEPHOE TIOKPBITHE, COACPIKAIIEE TOJMMEP, TBEPABIA CMa3bIBAIOIIUN

MOPOINOK M (PTaTOLMAaHUH MEOW, HAa WIM TOBEPX MO MEHBIIEH MEpe OJHOM H3

KOHTaKTHBIX MMOBEPXHOCTEH HUIIIIEIS U KOHTAKTHOW MTOBEPXHOCTH MY(THI.

MEIH.

MEIH.

Meranmnuueckas Tpy0a amst He(TITHOM CKBaKHHBI 110 T1. 1, B KOTOPOM:

MOJIMMEPHOE TOKpbITHE coaepkuT oT 0,2 no 30,0 BecoBbIX % (hranonuaHuHA

Metammdeckas TpyOa 11t He()TIHOM CKBayKHUHBI TIO 1. 2, B KOTOPOH:
MOJTUMEPHOE TMOKPBITHE COJICPKUT

ot 0,2 10 30,0 BecoBbIX % (TamoraHuHa MEIH,

ot 60 o 90 BecoBbIX % moaUMEpPA, U

ot 1 10 30 BecoBbIX %o TBEPOTO CMA3BIBAIOIIETO MOPOILKA.

Metanmmdeckas TpyOa 1yt He(pTAHOM CKBayKHUHBI TIO M. 2 WK 3, B KOTOPOU

MOJIUMEPHOE TOKPBITHE coaepkutT oT 0,2 mo 9,0 BecoBbix % (ranonmanuHa



5. MeTtanmnudeckas TpyOa a1 He(TAHOW CKBaXWHBI 1O J0OOMYy W3 T 1-4,
JOTIOJTHUTENFHO COAEpIKaIas

METAUTU3UPOBAHHBIM ~ CITOM MEXKIYy 1O MEHbHIEH Mepe KOHTAKTHOU
MOBEPXHOCTHIO HHIIIESISI MW KOHTAKTHOM MOBEPXHOCTHIO MY(THI W TOJTUMEPHBIM

MOKPBITUCM.

6. MeTtammudeckas TpyOa s He(TIHOW CKBAXXWHBI 1O JIIOOOMY W3 T 1-4,
JOTIOJTHUTENTBHO COAEPKaIas

CIIOW, MOJNYYECHHBIM ITOCPEICTBOM XUMHYECKOM KOHBEPCHM, MEXAY IIO
MCHBIIEW MEPE KOHTAKTHOM TOBEPXHOCTBK) HUIIMEIA WM  KOHTAKTHOW

MTOBEPXHOCTHIO MY ()THI ¥ TIOJTUMEPHBIM TIOKPHITHEM.

7. MeTtammudeckas TpyOa aiss HeTIHOM CKBOKHHBI TO 1L 5, JOTOJTHUTEITHHO
coaep Kamas
CIIOM, TIONlyYeHHBIH TIOCPEICTBOM XHMHYECKOH KOHBEPCHH, MEKIY

MCTAINTIM3UPOBAHHBIM CJIOCM H IMMOJTMMEPHBIM ITOKPBITUCM.

8. MeTtannudeckas TpyOa 1y He(PTAHON CKBaKWHBI MO JOOOMY M3 mm. 1-7, B
KOTOpPOH
MOJIUMEPHOE TOKPBITHE AOTOTHUTETBHO COAECPKUT MPOTHBOKOPPO3UOHHBIN

HAIIOJIHUTECIIb.

9. MeTtammudeckas TpyOa it He()TAHON CKBaKWHBI MO JOOOMY |3 mm. 1-8, B
KOTOPOU

M0 MEHBIIEH MEPE OAHA U3 KOHTAKTHOM MOBEPXHOCTH HUMIIETA U KOHTAKTHOMU
MOBEPXHOCTH MY(THI TPEACTABISET COOOW MOBEPXHOCTH, MOABEPTHYTYIO OJHOMY
unu Ooniee BHIOB OOpPaOOTKH M3 TPYIIIBI, COCTOSIIEH W3 CTPYWHOH OOpabOTKH U

TPaBIICHUS.

10. Merammuueckas TpyOa Mia HEPTAHON CKBaXHUHBI 1O T0O0MY H3 T 1-9, B

KOTOPOH



MOJIUMEP OTHOCHUTCA K OJHOMY HWIIM HECKOJIbKHUM THIIAM, BBIOPAHHBIM W3
TPYTIIBL, COCTOSMIEH U3 STMTOKCUAHOW CMOJIBI, ()EHOIBHON CMOJIBI, aKPUIIOBOH CMOJIBI,
YPETAHOBOM  CMOJIBI, TOMUI(UPHOM  CMOJIBI, TOJIMAMUIOMMHIHON  CMOJIBI,

MOJIMAMUTHOW CMOJTBI, TIOJTUUMHUIHOU CMOJIBI ¥ TOTHA(PUPIPUPKETOHHOM CMOJIBI.

11. Merammuyeckas Tpyoa 1 HeTIHON CKBaKUHBI 10 roOomy u3 mm. 1-10, B
KOTOPOM

TBEPABIH CMA3bIBAFOIIUI MOPOIIOK MPEACTABISET COOOH OJHO WUITH HECKOJIBKO
BEIIECTB M3 TPYIIIbI, COCTOSIIEH U3 rpaduTa, OKCHIA IMHKA, HUTPUAA O0pa, TallbKa,
mucynsbuaa MomubaeHa, nucynbduma Bonbdpama, ¢ropuaa rpaduta, cynbduma
OJloBa, Cynb(uma BHCMyTa, OPTaHUYECKOTO MOJHOJEHA, THOCYJb()ATHBIX

COEIMHEHHH M TIOJIUTETPATOPITHIICHA.

12.  Merammu4ueckas TpyOa g HEPTIHOW CKBOXUHBI TI0 00omy u3 mm. 1-11, B
KOTOPOH
KOHTAKTHAasA  TOBEPXHOCTh  HHIMENA  JONOTHUTEIBHO  COJAEPIKHT
VIUIOTHUTENBHYIO TTIOBEPXHOCTH HUMTIEISA U YIIOPHYIO TIOBEPXHOCTH HUIIIIETS, U
KOHTAKTHas MOBEPXHOCTh My TBI JOTIOTHUTENBHO COJEPIKUT

VIUIOTHUTEIBHYIO TTOBEPXHOCTh MY(THI U YIIOPHYIO TIOBEPXHOCTh MY (PTHI.

13.  Cmoco0 U3roTOBIEHUS METANIMUECKOW TPyObl mo 1. 1, conepKarmuii
CJICAYIOLIUE ITAIbL:

MOJATOTOBKA METAJUTHYECKOW TPyObl it HeQTIHOH CKBAKWHBI, TIPH STOM
MeTaTHYecKass TpyOa mmsid He(TIHOW CKBAKHHBI COJOCPKHUT OCHOBHOM KOPIIYC
TPYOBI, COMEPKAIIMKA HHUMIETb, COACPKANINA KOHTAKTHYIO TOBEPXHOCTHh HHUTITIEI,
COAEPKAIMYI0 YacTh C HAPYKHOH pPe3bO0oH, U My(Ty, COAEPKANIyI0 KOHTAKTHYFO
MOBEPXHOCTHh MY(THI, COACPIKAINYFO YaCTh C BHyTPEHHEH PE3bOOH;

HAHECEHHWE KOMIIO3ULMH, COAECPKAIIEH MOJUMEP, TBEPABIM CMAa3bIBAKOIIHI
MOPOINOK M (TANOIMAHWH MEIH, HAa TO MEHBIIEH MEpE OJHY IOBEPXHOCTh M3
KOHTAKTHOHM TIOBEPXHOCTH HUMIIETS W KOHTAKTHOU TIOBEPXHOCTH MYy (PTHI; M

OTBEP)KACHHUE KOMITO3UIMH, HAHECEHHOW M1 (POPMHUPOBAHUA TOIMMEPHOTO

MNOKPBITHA.
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