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CMOCOB U3IrOTOBJIEHUA MIACTUHYATOIO MATEPWUAIIA ANA
ANEKTPOXUMUNYECKOIO NMPOLECCA

HacTtoswee nsobpeteHme 0THOCUTCA K CNOCcoBy M3roTOBNEHUSA NNaCTUHYATOro
mMaTepuana, KOTOpbIM WMCMOMb3ykT B 3feKkTpoxmmmyeckon obpaboTtke meTanna,
TakoW Kak aneKkTpopaduHMPOBaHMNE UNN ANEKTPOBbLIAENEHME.

LLlepoxoBaToCTb MOBEPXHOCTM MaTepuana KaTOAHOW NNacTUHbl SBMASETCA
BaXXHbIM MapamMeTpoM ANs aaresvm MeTannoB, OCaXAaeMbIX 3NEKTPOXUMUYECKUM
cnocoboMm B rMapoMETanyprmyeckon MPOMbILLNEHHOCTU. OnbIT NPOMbILLIIEHHOCTH
nokasan, 4YTO MOBEPXHOCTb [AOMKHA OblTb AOCTATOYHO LIEpPOXOBaTOM, 4TOObI
obecneunte apresavto M nNpu 3TOM He npoucxoauno 6bl NpeaBapUTENbHOMO
OTAENEHNA OCaXAEHHOrO MeTanna, HO, C APYroM CTOPOHbI, OHa HE AOMMKHa ObITb
CINALLKOM LLEepOX0oBaTon, 4Tobbl agresmoHHas cuna He Obina 4pe3mMepHOn, npwu
KOTOPOW yhaneHue OCaXAEHHOro MeTanna CUbHO 3aTpygHEHO WINMM MOXHO
NoBPEAUTb NNacTMHbI B NpoLecce ero otaeneHus. B mMeaHon npoOMbILNEHHOCTU B
KauyeCTBE KaTOAHbIX MNNacTUMH Kak Ana  SneKkTpopapuHUpoBaHUS, Tak W angd
SNEKTPOBbILENEHNS  UCMONb3YKT  Hepxasewowme cranu. [lpeanodtutensHbIM
KNacCcoM HepKaBeroLen ctanm anga katogHbIx nnactmH sensetcsa knacc EN 1.4404
(316L / UNS S31603) c xonogHokaTtaHou noBepxHOCTbio 2B. Hepxaserowas cranb
Takoro knacca cogepxmt obbluHO 10-13% macc. HWKens, KOTopbIM SBRSETCS
AOPOroCTOALMM KOMMOHEHTOM. [103TOMY B MEAHOW MNPOMbBILLNEHHOCTU WLWYT He
TONbKO Bonee 3KOHOMUYHbIE anbTEePHATUBbI, TAKME KaK AYMNIIEKCHbIE HEPXXaBeroLme
cTanu, UCNonb3yeEMble B Ka4eCTBE KaTOAHbIX MNacTuH, HO N Bonee 3KOHOMMUYHbIE
cnocobbl N3roTOBNEHMS KATOAHOW MMacTUHbI.

ONeKTpoOXMMUYECKan CTaans SABNAETCS OAHOW W3 nocnegHux Cragumn
obpaboTkm, Hanpumep, MeTannudeckon wmeaun. [lpym  snekTpopadunHpoBaHm
MEAHblE aHoAbl W KaToAbl pacrnonaraloT B 3NEKTPONIUTUYECKOM  pPacTBOpE,
cogepxawem cynbdar Meau uU CEPHy KMCnoTy. YUepes pactBop nponyckaroT
SNEKTPUYECKMA  TOK, BbI3bIBAOWMA  PaCTBOPEHME MeAuM C  MNONOXUTENBHO
3apSPKEHHOrO aHoga W OCaXAEHWE €€ Ha OTpUUaTEeNbHO 3apsPKEHHBIA  KaTogd.
ONEKTPOBbIAENEHNE MEAN OCYLLECTBNSAKT aHanormyHbiM Crnocobom, HO npu 3TOM
MeAb yAanseTca u3 pacTtBopa, OCaX4aeTcsa Ha katohe, a pacTBOPEHWE aHoha He

npoucxoaut. Korga Ha kaTofe oTknaabliBaeTCs COOTBETCTBYOLLEE KONMYECTBO MEAN,



Katoh yAansiT U3 pacTBopa M OCYLUECTBNAKT OTAEeNeHne Menu, Ytodbl yaanutb
OCa&XLEHHYIO Meib C MOBEPXHOCTU KaTO4HOM MNacTUHbI.

MateHT CLLUA US 7807029 OTHOCUTCS K NEPMAHEHTHOW KaTO4HOW NnacTuHe 13
HepXXaBeroLWwen crann, NpUYeM KaToh COCTOUT M3 HU3KOHMKENEBOW AYMNEKCHOW
ctanu unm ctanu «304» Bonee HU3KOro KavyecTea, Npu 3TOM MO MEHbLUEN Mepe OfHa
M3 NOBEPXHOCTEN KaTtoga WMEEeT LUepoXOBaTOCTb MOBEPXHOCTWU, KOTopas
obecneunBaeT agres3nto, HeoBXoaMMYIO ANS 3KCnnyaTaumoHHOro cuennenus. JTta
aaresna HepoCTaTtOYHO CUMbHA M HE NpeaoTBpallaeT MEXaHUYECKOro OTAeNeHus
MEAHOro ocagka ot noepxHocTn. OgHako xenaemasa agresms B natente CLUA US
7807029 ocHoBaHa TONbKO Ha 3apaHee onpeferieHHbIX XapakTeEPUCTUKaxX aaresum,
YTO ANS COOTBETCTBYHOLLEN MOBEPXHOCTM ONPEAEnseT LLepoXoBaTOCTb NOBEPXHOCTH
Ra, coctaBnswowyto 0,6 - 2,5 MkM. HuMKakoe KOHKPETHOe onpepeneHve agresmm K
NMOBEPXHOCTU HEe MPEACTaBMNeHO, a TakKe He npeactaBneH crnocod® M3roToBNEHUS
KaTto4HOW NnacTUHbI.

B nybnuvkaummn WO 2012/175803 onmcaH nepmaHeHTHbIM KaTog M cnocob
06paboTkm NOBEPXHOCTM NEPMaHEHTHOro karoga. B atom cnocobe rpaHuubl 3epeH
NOBEPXHOCTU MEPMAHEHTHOW KaTtogHOW NacTuHbl obpabaTbiBaOT XMMUYECKU UM
SMNEKTPOXMMUYECKM AN AOCTUXKEHUA  XeNnaemblX CBOWCTB  MOBEPXHOCTW,
HeobxoAuMbIX ANSA afres3nn ocakaaemoro Metanna Ha NoBepXHOCTU W OTAeNneHus
MeTarnna OT NMOBEPXHOCTH.

B npouutmpoBaHHbix nateHte CLUA US 7807029 u nybnukaumm WO
2012/175803 hoKyCUpPYHOT BHUMaHWE Ha 06paboTKy NOBEPXHOCTU UHAVBUAYANLHOM
N OTAENbHOWM KaTtogHOM NNacCTUHbI, MUCMNOMb3YEMOWM B KayecTBE 3nekTpoaa npu
3NeKTpopaPUHNPOBaHUMN UMW SNEKTPOBbIAENEHNN. B STKUX CCbiNkax HUYEro He
rOBOPUTCA O TOM, KaK W3roToBMneHa WHAMBMAyanbHas W OTAENbHas KatoaHas
nnactuHa.

Llene HacToAwero un3obpeTeHns COCTOUT B YCTPaHEHUW HEKOTOPbIX
HEeLOCTaTKOB YPOBHA TEeXHMKM U B obecnevyeHun yryyweHHoro cnocoba
N3roTOBNEHUS nnacTtuH4aToro mMaTtepwana ans NCNONb30BaHUA B
3NEKTPOXMMMYECKON 0BpaboTke MeTanna, Takom Kak anekTpopaduHUPOBaHME UMK
anektpoBblgeneHne.  CylleCTBeHHble  MNPU3HaKM  HacTodawero  u3obpeteHuns
npuBeaeHbI B Npunaraemon gopmyne n3obpeteHms.

B cooTtBeTCTBMM C HacToawuM M300peTeHreM nnacTuHYaTblin maTtepuan

MCNoNb3YyKT B Ka4eCTBe H4aCTh KaTto[a, Ha NOBEPXHOCTKU KOTOPOro oCaxaaroT MeTann



SNEKTPOXMMUYECKMM  CMOCOBOM, TakMM  Kak  3nekTpopadUHMpPOBaHME UMK
anekTpoBbigeneHve. [lnactumHyatbin mMaTepuan M3roTaBnvMBaldT Ha HaMOTOYHOM
FNIMHAN, TakoW Kak NMHUA XONOAHOW NPOKaTKK, AOCTUras Xenaemou LLIepOoxXoBaToCcTy
MOBEPXHOCTW, HeoBXoauMOoW ANs ajresavum Mexay MeTannuMyeckum OCagkoM U
nnacTMHYaTbiM  MaTepuarnom. LlepoxoBaTtoCTb ~ MOBEPXHOCTM  MNACTUHbI,
NCNONb3yEMOM B Ka4ecTBe 4acTu kartoha, obecneynBaroT rno MEHbLUEN Mepe O4HON
MEXaHUYECKON U/MNN XMMNYECKON 0BpaboTkon Ha HaMoTO4YHOW NuHMKM. OBpaboTkm
ANS CO34aHUS XXENAeMOW LLEPOXOBATOCTU MOBEPXHOCTU MOTYT NpeacTaBnaTb cobon,
Hanpumep, oaHy wunn 6onee wu3 cnepyrowmx obpaboTok: npokaTbiBaHWe C
HaHEeCEHNEeM y30pa, MOKpoe wnudoBaHue, cyxoe LwnmudoBaHue, apobecTpymnHas
obpaboTka, TpaBneHwe, kpaueBaHue (obpaboTka LWEeTKOW), npokatka B
APECCUPOBOYHON KNETN unm nodasa kombuHaums atmux ob6paboTok.

[MnactvHyaTbin Matepuan, nognexawun obpaboTke B HAMOTOYHOW JMHUW,
NPenMyLLECTBEHHO NpeacTaBnsaeT cobom nonocy 13 Hepxaserwen ctanu. lNocne
OKOH4YaTenbHOW 06paboTkM B HAMOTOYHOM NWMHUMKM  MNacTUHYaTbIA - Marepuan
npeacraBnaeT cobon NpoaykT, NonyvYeHHbIM nocne o6paboTku B HAMOTOYHOW NIMHUN
N UMEOLLMIN XKENaemyro LLUEepOXOBaTOCTb MOBEPXHOCTU, KOTOPbIA COXPaHSHOT B
opmMe nnacTuHbl, HO MOXHO NPEANOYTUTENBHO 0BpaboTaTtb ANA NONy4YeHUss POpPMbI
pynoHa. Martepuan B ¢oopme nnacTuHbl MOXHO pa3pesaTb Ha NnacTuHbl TpebyemMbix
pasMepoB, KOTOpble WCMONb3YKT Kak 4acTb KaToja, Ha MOBEPXHOCTb KOTOPOro
ocaxparoT MeTann 3MNeKTPOXMMUYECKMM cnocobom. B cniyywae, korga nnactmHyaTbIn
matepuan Haxogutcs B Popme pPyJioHa, ero CyLleCTBEHHO Nerdye nepeHecTn Ha
y4acTOK, rae BbIMNOMHAOT 3MNEKTPOXMMUYECKY0 0bpaboTky meTanna. HamoTaHHbIN
nnacTMHYaTbi Matepuan 3aTtem paspesaroT Ha dopMbl, yaobHble B pabote npu
NPOBEAEHNMN 3NEKTPOXMMUYECKOM 0B6paboTkm meTanna.

HamoTouHass nuvHMA B COOTBETCTBUM C M30OPETEHMEM MNPEMMYLLECTBEHHO
COAEPXKUT TEXHOMOrMYECKME CTaauM, TakMe Kak OTKUM, XuMmumyeckass obpaboTtka
MOBEPXHOCTM, MexaHundyeckas oOpaboTka nOBEPXHOCTW, XOMOAHas npokaTka.
Xummyeckas obpaboTka MOBEPXHOCTM MOXET ObITb, HaNpuUMeEp, TpPaBnEHUEM.
MexaHunyeckasa obpaboTtka MoxeT ObITb, Hanpumep, LWMGOBaHNEM, MOKPLIM WA
CyXUM LWNndoBaHneM, KpaueBaHnem u apobectpymHon oBpaboTkon. XonogHyto
NpoKaTKy MOXHO BbIMOMHATL, HaNpUMep, NyTeEM MPOKaTKU C HAaHECEHMEM PUCYHKA.
JTroBble koMBUHALMKN 3TUX TEXHONOMMYECKUX CTaaun MOryT ObITb MCMOMb30BaHbI 4NN

nonyyvyeHmna nnactnH4YaTtoro marepumana c Xenaemow LepoxXoBaToOCTbO MOBEPXHOCTU.



CornacHo ogHOMy MpeanoYTUTENBHOMY BOMITOLLEHMIO MO M30BpEeTEHNIO HAaMOToYHas
NMMHWA  ANS  nNnacTMHYaToro  Marepuana  BKAYaeT crepyrowme  obpaboTtku:
NpeaBapuUTENbHbLIN  OTXKUr U TpaBrieHWe, XONOAHYH MpokaTky, LnnudosaHue,
OKOHYaTernbHbIN OTXWI U TPaBneHme.

MnactuHyaTbIn MaTepunan, obpaboTaHHbIN B COOTBETCTBMM C N30BpETEHMEM,
NCNONb3YyOT B KAQYECTBE YacTu Katoaa B dNEKTPOXMMMUYECKOn obpaboTke meTanna,
roe ocaxpaembi Ha nnacTMHYaTtbi maTepuan MeTtann npeacraesnaet cobow,
HanpuMmep, MeAb, HUKENb M cepebpo. InekTpoxmmundeckas obpaboTka MOXeT
BbITb, HANPUMEP, 3NEKTPOPaAPUHNPOBAHNEM NN SNEKTPOBbLILENEHNEM.

Ans  LOCTUXKEHMS >XENaemMoW LUepOXOBaTOCTU MOBEPXHOCTU  MNACTUHbI,
NCMONb3yeEMOM B JnekTpoxummdeckon obpaboTtke meTanna, aaresmo B
ANeKTpoxMmMmnyeckon obpaboTke meTanna onpefenstoT NMyTEM U3MEPEHUS YCUNUSA
caBura, HeobxoAMMOro AN OTAENEHUs  OCaXAEHHOro  MeTanna, Mexay
MOBEPXHOCTLIO MIACTUHbI M METAanNNOM, OCaXAEHHbIM Ha MOBEPXHOCTb MIaCTUHbI.
Ycunve caBura M3MEpPSOT C MOMOLLBD WHCTPYMEHTa ANs WUCMNONb30BaHUA B
paspbiBHOW MawwmHe. O6pasey, W3 nNNacTMHYaToro Marepuana, Takoro Kak
HepXaBewwas cranb, MOMELarT B WHCTPYMEHT Tak, 4Tobbl obpasey Obin
NOABWKHBIM, HO AepXarncsa AOCTaToOYyHO MMOTHO, YTOObI METannuM4eckMm O0cafok Ha
NOBEpPXHOCTM obpasla ocTaBanca Ha CTEeHKe WHCTPYMEeHTa, rae UKCUpPYLoT
mMeTannmyeckun obpasel. MIHCTpyMeHT ¢ 06pasyomM 3aTem NOMELLatOT B paspbIBHYHO
MallnHy, Tak 4Tobbl Ha obpasel ObiNo OKkasaHO AaBfeHue, HanpaBfeHHOEe BHU3, a
METanMYecknn 0CafoK yaepxuBanca B (OUKCUPOBAHHOM MOMOXEHUN. Ycunue
caBura, HeobxogmMmoe Ans OTAENeHUMs MeTannMyeckoro ocagka ot obpasua,
N3MEPSIOT Npu onyckaHum obpasua.

N300peTteHne onmcaHo 6Gonee nogpobHO CO CCbINKOM Ha crnegyrowme
4yepTexu, roe

Ha Pur.1 nokasaHo OAHO MPEANnoYTUTENBHOE BOMSOLEHNE N300pETEHMS, B
KOTOPOM B KayeCTBe MeTanna, OCax4aemMoro Ha nnacTuHYaTbli maTepwman,
NCNONb3YHT MEAb, FAE NPOUMIIOCTPUPOBaHA KOPPENSALMA MEXAY YCUnMem casura m
LLIEPOXOBATOCTLIO R, MOBEPXHOCTH,

Ha Pur.2 nokasaHo OAHO MPEAnoYTUTENBHOE BOMIOLEHNE M300peTeHus, B
KOTOPOM B KayeCcTBe OCaXLaeMOro MeTanna Ha nnacTuHYaTbli  maTtepwman
NCNONb3YHT MEAb, A€ NPOUNIIOCTPUPOBaHA KOPPENSaLMA MEXAY yCunmem casura m

LLIEPOX0OBaTOCTLIO Ry MOBEPXHOCTM B MPOMBILLNEHHOM MacluTabe.



Brnnaxue LepoxoBartoCTu NOBEPXHOCTU n XUMNYECKOro cocTtaBa

nnacTMHYaToro Mmarepuana Ha ycunue caBura Mexgy OocaxhaemMon Menbk U
NNIacTUHOW, NUCMONb3YEMOM B 3NEKTPOXMMUYECKON 0BpaboTke Meamn, onpenenseTcs,
C OOHOW CTOPOHbI, UCMOMb30BaHMEM PasfNYHbLIX NNAcTUHYaTbIX MaTtepuanos, U C
CTOPOHbI,  Pa3fnMYHbIMU  3HAYEHUSIMUN

LLIEPOXOBAaTOCTU  MOBEPXHOCTU

Apyrou
nnactuHbl. Ytobbl onpenenutb, BAMSET N caM MaTtepuan nnacTuHbl Ha ycunue
caBura, nnactuHYatble obpasubl WNGYT A0 CXO4HbIX 3HAYEHUA LLEPOXOBaTOCTU
MNOBEPXHOCTWU. [ns onpeaeneHus BRAUSIHAS Ha ycunve CcaBura LIepOXOBaTOCTU
NMOBEPXHOCTM oObpasuam, W3roTOBMEHHBIM W3 OLHOMO W TOrO e MNnacTUHYaToro
matepvana, npuaarT pasnnyHble LLEPOXOBATOCTM MOBEPXHOCTU. Kpome Toro,
3 eKT BbIpaBHMBaAHUSA KaHaBOK, AOCTUraeMbl MPEUMYLLECTBEHHO UMM OBaAHNEM
NMOBEPXHOCTM obpasLa nnacTuHbl, ONPELENSIOT NMyTEM CO3A4aHWUst Ha MOBEPXHOCTM
Kak WwnMdoBarnbHbIX KaHaBOK, napannenbHbiXx AnnHe obpasya, Tak u
LWNMdoBanbHbIX KAHABOK, MO CyLLECTBY NEPNEHAMKYNAPHLIX A4NnMHE obpasua.

MegHbln  OCagoK Ha MOBEPXHOCTM obpasua nnacTuHbl NOMy4YarT B
SNEKTPOXMMNYECKON SAYENKE, TAE IBMEKTPONUT, COCTOAWMA U3 TMAPaTUPOBAHHOIO
cynbara mean, xnopuaa HaTpus, TMOMOYEBMHbI U CEPHOW KUCMOTbI, UMUTUPYET
MPOMbILUMEHHBIA  3MEKTPONUT  MpU  3MNEeKTPOPadPUHMPOBAHUN  MEAM. B
SNEKTPOXMMNYECKON SYEnKe Ans perucTpauum noteHuymana BO Bpemsa paboTbl
MCNONb3YHT HaCbIWEHHbIM kKanoMenbHbIn anektpog (HK3J) cpaBHeHus, a B kayecTBe
NPOTUBO3NEKTPOAA - NNATUHOBYIO CETKY. Bo Bpems anekTpoxmmmnyeckoro npotecca
BO3ayx 6apboTMpytoT B  93NEKTPONUT ANA  COAENCTBUS  MEPEMELLMBAHMIO.
ONEKTPOXUMNYECKMA MPOLIECC MPEKpaLLatoT, Korga Xernaemoe KONMMYeCcTBO Meau
OoCaxAeHO Ha NOBEPXHOCTb 0Bpasua NnacTuHsbI.

Copepxanme 3MIEMEHTOB B  UCMbITbIBAEMbIX

OCHOBHbIX  XMMW4YECKUX

mMartepuanax nnacTtvH B MaccoBbIX NMPOLEHTax NpuMBeaeHo B criegytollen Tadbnuue 1:

Tabnmya 1
C% Mn % Cr% Ni % Mo % N % Cu %
0,020 - 17,2 10,1 2,1 - -
B 0,030 5,0 21,5 1,5 0,30 0,22 0,30
C 0,020 - 22,0 57 3,1 0,17 -




CnnaB A npeactaeBnsgeT cobOM ayCTEHUTHYHO HepxaBetowyto ctane EN
1.4404 (316L / UNS S31603), koTopyro OObIMHO WCMOMb3YKT ANS KaTo4HOW
NNacTUHbI U KOTOpasa COAEPXKUT B MaccoBbIx npoLueHTax: meHee 0,03% yrnepoaa (C),
meHee 2% wmapraHua (Mn), 16,5-18,5% xpoma (Cr), 10-13% Hukensa, 2-2,5%
monubaeHa (Mo) n meHee 0,10% asota (N).

Cnnas B npeacraBnser cobom  AYyNNEKCHYH  ayCTEHUTHO-PEPPUTHYHO
Hepxasetowyto crane EN 1.4162 (LDX 2101/UNS32101), kotopas OObI4HO
COAEPXKUT B MaccoBbix npoueHTax: meHee 0,04% yrnepoga (C), 4-6% mapraHua
(Mn), 21-22% xpoma (Cr), 1,35-1,70% Hukena, 0,1-0,8% monubaena (Mo), 0,2-
0,25% asota (N) n 0,1-0,8% meawn (Cu).

Cnnas C npeacraBnget cobon  AYNIEKCHYHD  ayCTEHUTHO-PEPPUTHYHO
Hepxasetowyto ctane EN 1.4462 (2205/UNS32205), koTtopas 0BblMHO COAEPXKUT B
mMaccoBbIx npoueHTax: meHee 0,03% yrnepoga (C), meHee 2% mapraHua (Mn), 21-
23% xpoma (Cr), 4,5-6,5% Hukensa, 2,5-3,5% monubaeHa (Mo) n 0,10-0,22% asota
(N).

[na onpegeneHna Koppenaumm Mexay LWepoxoBaToOCTbi0 MOBEPXHOCTU U
ycunuem cgeura gna cnnasos A - C obecneuvBaroT pasnuyHble 3HAYeHUs
LLIEPOXOBATOCTM MOBEPXHOCTU MYTEM UCMOMb30BaHUA PasnuyHbiX abpasmBHbIX NEHT
N NyTEM WUCMNONb30BaHMS abdpasmBHbIX NEHT, KoTopble Obinn Bornee wunn meHee
n3HowWeHbl. Kpome Toro, pasnmyHyro LLepOXOoBaTOCTb MOBEPXHOCTU obecneuyvBaroT
nyTEM CyXOro WNM MOKPOro wnugosaHMa nOBEPXHOCTU. WcCnbITbiBann Takke
NOBEPXHOCTW, MOABEPrHyTble TPaBneHUto U apodecTpymHon obpaboTke, a Takke
mMaTepuan, KOTopbIv NoABEPrHYT 4PECCUPOBKE B HAMOTOYHOW NTIUHUN.

B cooTtBeTCTBMM C M30BpeTeHnem, onpepeneHne 3HadeHU LLIEPOXOBaTOCTU
Ra noBepxHOCTM (CpefHee 3HayeHue LWepOxXoBaTOCTU) BbIMNOMHAKT C MOMOLLLHO
N3MEPUTENS LLEPOXOBATOCTM NMOBEPXHOCTW, rae OTCeuKy yctaHasnvsaroT Ha 0,8 mm
N CKOPOCTb MPOXoxaeHus urnbel Ha 0,5 Mm/c gna Tex o6pasLoB, Y KOTOPbIX 3HAYEHNE
Ra coctaBnseTr meHee 2,26 mkM. [Ang obpasuos, nmerowmx 3HadeHmne R, Bbiwe 2,26
MKM, OTCEYKY YCTaHaBnMBaroT Ha 2,5 MM, a CKOPOCTb NMPOXOXAEHNA UMbl HA 1 MM/C.

Kaxgbin obpasel, nnactuHbel Bbii1 YCTAHOBMEH B SNEKTPOXMMUNYECKYHD AYENKY
ANA NOnyyYeHWa MEAHOro ocagka Ha MOBEPXHOCTU Kaxaoro obpasuya nnacTUHbI.
Mepen Havanom onpegeneHna ycunua casura Obino  OTMEYEHO, YTO  Mpu

PacCMOTPEHMM TPaHMLbl pasgena Mexay OCaxAeHHOM Meabto M obpasLom BMAHO,



YTO Mefb OYeHb XOPOLIO MPOHMKaeT B O4veHb Hebomnblume Tonorpaduyeckmne
0CcOBEHHOCTM NOBEPXHOCTM obpasua.

Ans namepeHus agresmn C MOMOLUBI YCUIUA CABUra Mexay OCaXKAEeHHOM
MeAb0 N MOBEPXHOCTLIO MNacTuHbl 0BpasLbl C OCKAEHHON MEAbIO YCTaHaBNMBAKOT
B MHCTPYMEHT Tak, 4ToObl obpasey MOr nepemeLlarbCcsi, HO OCaxAeHHas Mefb
ocTaBanacb B (OMKCMPOBAHHOM MOMNOXEHUN. 3aTeM MHCTPYMEHT yCTaHaBnMBaloT B
paspbIBHYH MalLMHy, 1 0bpasel, KaTo4HOW NNacTMHbl NepeMeLLaroT ANS U3MEPEHMS
cunbl, HeOBXo0ANMON AN OTAENEHNS MeQHOro ocagka ot obpasua nnacTuHbI.

Obpa3sybl NNacTuH C LLepoxoBaToCTbO Ry MOBEPXHOCTH, a@ TakKe M3MEPEHHbIE
yCunus casura npuMBeAEHbl B crneayrowlen tabnuue 2 n Ha dur.1. Takke B Tabnuue 2
npvBeLAEHbI 3Ha4YeHWs Ans CcTanHgapTHoro marepuana. B Ttabnuuye 2 TtepmuH
«U3HOLLEHHasA NeHTa» O3Ha4yaeT abpasvBHYIO FEHTY, KOTOPYH MCMONb3oBanun Ans
wnugosanbHoMn 06paboTkn MO MEHbLUEW MEpPEe OaMH pa3 nepen (PakTU4eCKom
0BpaboTkon, B TO BPEMSA Kak TEPMUH «HOBas NeHTa» o3Ha4daeT abpasmBHYHO NEHTY,
KOTOPYHO HE Mcnonb3oBanu ans obpaboTkn B COOTBETCTBUM C U30DPETEHNEM NeEpes

dakTnyeckon obpaboTkon.

Tabnuya 2
Nenbiryembiv o6pasely Cnnas LlepoxoBatocTb R, Ycunve
NOBEPXHOCTU (MKM) casura (H)
CTtaHpgapTHas NnoBEPXHOCTb A 0,36 5748
(cyxoe wnudosaHme)
CTtaHpapTHas NoBEPXHOCTb B 1,87 487,5
(cyxoe wnudosaHme)
CraHpapTHas NoBEPXHOCTb B 1,2 480,6
(cyxoe wnudgosaHue)
ApobectpyrHas obpaboTka n B 2,89 655,8
TpaBneHve
Ncnbiranme 1, mokpoe B 0,96 262.8
LN OBaAHNE U3HOLLEHHOW
neHTou
Ncnbiranme 1, mokpoe B 2,24 5515
LUNndgoBaHNe HOBOW NEHTON




Ncnbitanme 2, mokpoe B 1,55 407.,5

LUNMdgoBaHNE HOBOW NEHTON

Ncnbitanme 3, mokpoe B 5,15 633,3
LN OBaHNE KOHLLOM

W3HOLLEHHOW NEHThI

Ucnbitanme 3, mokpoe B 2,26 3239
LN OBaHNE KOHLIOM HOBOW

NEHTHI

Ncnbiranme 3, Mokpoe B 4.56 560,0
LWnndgoBaHme Havyanom

M3HOLLEHHOW NEHTbI

Ncnbiranme 3, Mokpoe B 2,18 301,0
LUNMpoBaHNE Ha4anom HOBOW

NEeHThI

B Tabnvue 2 pesynbTaTbl OCHOBaHbl Ha Tpex UCMbITaHWAX, rae
LLIEpPOXOBaTOCTb MOBEPXHOCTM OBecneymBaroT MyTEM MOKPOro LWMdOBaHUA, W
OL4HOM UCMbITaHWUN, TAe LLEepOXOBaTOCTb NOBEPXHOCTN obecneumnBaroT KoMOMHaumen
ApobecTpynHon obpaboTkM 1 TpaeBneHus. 3ameyeHo, YTo aaresus, onpegensemMas
ycunuem casura, yBenuuMBaEeTCH, Korga 3HauYeHUs LLepoxoBaToOCTU MOBEPXHOCTU
Bo3pacTatoT. 1o cyuwlecTsy nuHenHas TeHaeHumsa HabnogaeTca ANs NOBEPXHOCTEN,
NOABEPrHYTbIX MOKPOMY LUAMGOBaHUIO. YCunue caBura, WM3MEPEHHOE Mexay
NNacTMHON U MeAbto, OCaXAEHHOM Ha MOBEpPXHOCTb MNMacTuHbIl, 3aBUCUT OT
LLIEPOXOBATOCTM NMOBEPXHOCTU NNACTUHbI U, Kak nokasaHo Ha dur. 1, ycunue casura
NPSMO  MPOMOPUMOHANbHO  LLEPOXOBaTOCTM  MOBEPXHOCTU  MNacTuHbI,  Koraa
LIEpOXOBaTOCTb  MOBEPXHOCTM  NnacTtuHbl  obecneumBaroT  LWNMGOBaHNEM.
Hanbonbluee 3HauveHne yeunua casura 6e1no nonyyeHo ans obpasua, KoTopbii Obin
KOMOMHMPOBAHHO MoABEPrHYT ApobecTpynHon obpaboTke M TpaBneHU, a UMEHHO
cHavyana gpobectpynHon obpaboTke, a 3atem TpaeneHuto. Kpome Toro, bbino takke
3aMeyYeHo, YTO NpU PacCMOTPEHUN FPpaHULbl pasgena Mexay OCaxAeHHOW Meabto U
MOBEPXHOCTBIO HEPXKAaBELLEN CTanu BUAHO, YTO Medb OYE€Hb XOPOLLO MPOHUKAET B
oyeHb Hebonbwne Tonorpaduyeckme OCODEHHOCTM MOBEPXHOCTU HEpPXKaBEHOLLEN
ctann. CnepoBaTtenbHO, LLEpPOXoBaTtoCTb R, noBepxHocTW, coctasnawowaa 0,7-55

MKM, npegnodytuTensHo 0,7-2,5 MKM, pgoctaroyHa Ans Xenaemou aaresvm mMexay




MEAHbIM OCaAKOM W NMOBEPXHOCTLIO HepXaBerwen cranu. Takum obpasom, ycunume
casura coctasngeT 250-800 H, npegnoytutensHo 250-650 H.

3aBMCUMOCTb MEXAY LLUEPOXOBATOCTLHO MOBEPXHOCTU U yCUnNneM casura boina
Takke nokasaHa B NPOMbILLNEHHOM MaclwiTabe, 1 pesynbTaTbl NpMBeAeHbl B Tabnuue

3 1 cooTBeTCTBEHHO Ha dur. 2 ang cnnaea B.

Tabnmya 3
Obpasey, LepoxosaTtocTb Ry Yeunve casura (H)
NOBEPXHOCTU (MKM)
1 0,92 302
2 1,01 397
3 1,1 509
4 0,99 409
5 1,25 521
6 1,35 509
7 1,31 656
8 1,33 507
9 1,18 505
10 1,18 506
11 1,12 516
12 1,09 474
13 1 521
14 1,18 492
15 0,89 370
16 1,27 624

PesynbTathl UCNbITaHWA, NpuBeaeHHbIE B Tabnuue 3 1 Ha dur.2, nokasblBatoT,
YTO LLEPOXOBATOCTb MOBEPXHOCTU U YCUNUE CABUra UMEKT NIMHENHYIO 3aBUCUMOCTb
Apyr ot pgpyra. Kpome Toro, pesynetarbl ANA aares3nn, M3MepaemMon yCUnmem
CABUWra, HaxoA4AaTCSA MO CyLECTBY B TEX e npeaenax, YTo U 3Ha4YeHna yeunma casura

B naboparopHom macwTabe.




®OPMYNA N3OBPETEHNA

1. Cnocob M3roToBNeHWs NnacTUHYaToro Marepuana, KoTopbIn UCMOMb3YHT B
3MNEKTPOXMMUNYECKOM 00paboTke MeTanna B ka4eCTBe 4YacTu kaToAa, Ha NOBEPXHOCTH
KOTOPOro ocaxgaroT MeTans, OTNNYaoLWMINCA TEM, YTO LLEPOXOBATOCTb MOBEPXHOCTU
NnacTMHYaToro marepuana, HeobXoAUMYK ANS aare3avum Mexay MeTannuyecKum
0CaKOM M NNacTMHYaTbIM MaTepuanom, obecneymsatoT Ans NPOAYKTa, NONy4YEeHHOro
N3 HaMOTOYHOM JMHUW, C MOMOLLBKO MO MEHbLIENW Mepe oaHou obpaboTkm B
HaMOTOYHOW NMHUM.

2. Cnocob no n.1, OTAMYaOWMNCA TEM, YTO LUEPOXOBaTOCTb MOBEPXHOCTU
nnacTMH4YaToro matepuana obecneymBatoT MEXaHNYECKU.

3. Cnocob mo n.1 wnu 2, oTnMYawWMUCa TeMm, YTO LUepOXoBaToCTb
MOBEPXHOCTM  nnacTMH4yaTtoro matepuana obecneumBardT MNyTEM  MOKPOro
LWndoBaHus.

4. Cnoco® no n.1 wnu 2, OTAMYaWMUCA TEeM, 4TO LUEPOXOBaTOCTb
MOBEPXHOCTM  MMacTMH4YaToro  martepumana obecneuymBaroT  MNyTEM  CyXOro
LIndoBaHus.

5. Cnoco6 nmo n.1 wnn 2, oTnuyarwwMnuca TeMm, YTO LUepoxoBaToCTb
NOBEPXHOCTM NnacTMH4YaToro marepuana obecneymBaroT nyTem ApobecTpymHOn
obpaboTku.

6. Cnoco® no n.1 wnm 2, OTAMYaOWMNCA TEM, 4TO LUEPOXOBAaTOCTb
MOBEPXHOCTM NIacTUHYaTOro Marepmnana obecneumsatoT NyTeM KpaueBaHus.

7. Cnocob nmo n.1 wnu 2, OTNMYaWMUCa TeMm, YTO LUepOXoBaToCTb
MOBEPXHOCTM MNNacTMHYaToro marepuana obecneumBaroT NyTEM MpOKaTbiBaHUS C
HaHeceHneMm y3opa.

8. Cnoco® no n.1, OTAMYalOWMNCA TEM, YTO LLUEPOXOBATOCTb MOBEPXHOCTU
nnacTMH4YaToro matepuana obecneymBatoT XMMUHECKM.

9. Cnocob no n.1, oTNVYarWMNCA TEM, YTO LLIEPOXOBaTOCTb MOBEPXHOCTU
nnacTMH4YaToro matepuana obecneumBaroT MEXaHNYECKN N XMMNYECKU.

10. Cnocob no n.9, OTNMYaKLWMNCH TEM, YTO LUEPOXOBaTOCTb MOBEPXHOCTU
nnactmHyaTtoro marepmana obecneymBaroT nyteMm ppobectpymHon obpaboTkm wm
TpaBneHus.

11. Cnocob no nbomy 13 nn.1-10, oTNYaLWMINCA TEM, YTO LLEPOXOBAaTOCTb

NOBEPXHOCTM NNacTMHYaToro maTepuana obecneumsaroT kombuHaumen obpaboTok.



12. Cnoco® no nwbomy m3 nn.1-11, OTAMYaOWWMNCA TEM, YTO CPeaHsas
LepoxoBaToCTb Ry noBepxHocTM coctansaet 0,7-5,5 MKM, npegnoyvtutensHo 0,7-2,5
MKM.

13. Cnocob no nbomy 3 nn.1-10, OTAMYaOWMNCA TEM, YTO ycunue casura
coctasnseT 250-800 H, npeanoytutensHo 250-650 H.

14. Cnoco6b no nobomy 13 nn.1-13, oTNNYarLWMNCa TEM, YTO MNacTUHYaTLIN
Marepuan npegHasHaveH AN SNeKTpoxXMMmmnyeckon obpaboTkn meaun.

15. Cnoco6 no n.14, oTnuuyarwwMnuca Tem, YTO nnacTUH4YaTblii Matepman
npefHasHa4YeH Ans anekTpopaduHNPOBaHNS MeLN.

16. Cnoco6 no n.14, oTnuuyarwwMnUca Tem, 4YTO NnacTUH4YaTblii Matepuan
npefHasHa4YeH AN SNeKTpoBbIgENeHNa Mean.

17. Cnocob no nmobomy 13 nn.1-13, oTNUYarLWMUCa TEM, YTO NNacTUHYaTLIN
Marepuan npegHasHadeH 4Na dnekTpoxmmmndeckon obpaboTkmn cepebpa.

18. Cnoco6 no n.17, oTnuyarwunuca Tem, YTO nnacTUH4YaTblii Matepman
npefHasHayYeH Ans snekTpopaduHupoBaHus cepebdpa.

19. Cnoco6 no n.17, oTnuyarwMnuca Tem, YTO MnacTUH4YaTblii Matepuan
npeAHasHa4YeH Ans snekTpoBblaeneHnsa cepebpa.

20. Cnocob no nwbomy 13 nn.1-13, oTNNYaKLWMNCS TEM, YTO NNacTUHYaTLIN
Marepuan npegHasHadyeH 4NA SNeKTPoOXMMnyYeckon obpaboTKn HUKens.

21. Cnoco6 no n.20, oTnuuarwwuMnucs Tem, YTO nnacTUH4YaTblii Matepuan
npefHasHa4YeH Ans anekTpopaduHNPOBaHMS HUKENS.

22. Cnoco6 no n.20, oTnuuarwwuMnUcs Tem, YTO nnacTMH4YaTblii Matepuan
npeAHasHa4YeH Ans SNeKTPoBbIAENEHNA HUKENS.

23. Cnocob no nobomy 13 NpeaLlecTBYOWMX NYHKTOB, OTIMYAKOLWMNNCS TEM,
YTO NNacTUHYaTbIM Marepman Kak npoAyKT M3 HaAMOTOYHOW NMHWUM W3rOTOBMEH U3
ayCTEHUTHOW HEpPXXaBetroLen CTanu, KOTopas COAEPXKUT B MacCOBbIX MPOLEHTax:
meHee 0,03% yrnepoga (C), meHee 2% mapraHua (Mn), 16,5-18,5% xpoma (Cr), 10-
13% Hukens, 2-2,5% monunbaeHa (Mo) n menee 0,10% asota (N).

24. Cnocob no nbomy M3 NpefLUecTBYOWMX NYHKTOB 1-22, OTnMYaroLwmmncs
TEM, YTO NNacTUHYaTBIN Marepuan Kak nPoaykT U3 HAMOTOYHOU NMHUM N3rOTOBEH
N3 OAYNIEKCHON ayCTEHUTHO-(PEPPUTHON HEPXKABEHLLEN CTanun, KOTopas COAEPXKUT B
mMaccoBbIX npoueHTax: meHee 0,04% yrnepoga (C), 4-6% mapraHuya (Mn), 21-22%
xpoma (Cr), 1,35-1,70% nukensa, 0,1-0,8% monunbaena (Mo), 0,2-0,25% aszota (N) n
0,1-0,8% megm (Cu).



25. Cnocob no nbomy 13 nn.1-22, oTANYarLWMUCa TEM, YTO NNacTUHYaTbIN
maTtepuan Kak npoAyKT W3 HaMOTOYHOW JIMHWWM W3rOTOBMNEH W3  AYMNIIEKCHOW
ayCTEHUTHO-(PEPPUTHON HEPXKABEIOLLEN CTanu, KOTopasi COLEPXUT B MacCOBbIX
npoueHTax: meHee 0,03% yrnepoaa (C), meHee 2% mapraHuya (Mn), 21-23% xpoma
(Cr), 4,5-6,5% Hukens, 2,5-3,5% monnbaeHa (Mo) n 0,10-0,22% asota (N).

26. Cnocob no nobomy 13 nn.1-25, oTNNYaWMNCs TEM, YTO NNacTUHYaTbLIN
maTepuan BbINOMHEH B BUAE PyrioHa.

27. Cnocob no nobomy 13 nn.1-25, oTANYaLWMNUCS TEM, YTO NNacTUHYaTbIN

Marepwman BbiNnosfiHEH B BUAE NIAaCTUHbI.



SOPMYJIA USBOBPETEHUA
(M3MeHeHHas Ha MexayHapOoLHOW CTagunn)

1. Cnocob M3roToBNeHWs NnacTUHYaToro Marepuana, KoTopbIn UCMOMb3YHT B
3MNEKTPOXMMUNYECKOM 00paboTke MeTanna B ka4eCTBe 4YacTu kaToAa, Ha NOBEPXHOCTH
KOTOPOro ocaxgaroT MeTans, OTNNYaoLWMINCA TEM, YTO LLEPOXOBATOCTb MOBEPXHOCTU
NnacTMHYaToro marepuana, HeobXoAUMYK ANS aare3avum Mexay MeTannuyecKum
0CaKOM M NNacTMHYaTbIM MaTepuanom, obecneymsatoT Ans NPOAYKTa, NONy4YEeHHOro
N3 NIMHAN XONOAHOW MPOKAaTKMU, C MOMOLLLIO MO MEHbLUEN Mepe ogHON 0bpaboTkm B
NVHAN XONOLHOM NPOKATKM.

2. Cnocob no n.1, OTAMYaOWMNCA TEM, YTO LUEPOXOBaTOCTb MOBEPXHOCTU
nnacTMH4YaToro matepuana obecneymBatoT MEXaHNYECKU.

3. Cnocob mo n.1 wnu 2, oTnMYawWMUCa TeMm, YTO LUepOXoBaToCTb
MOBEPXHOCTM  nnacTMH4yaTtoro matepuana obecneumBardT MNyTEM  MOKPOro
LWndoBaHus.

4. Cnoco® no n.1 wnu 2, OTAMYaWMUCA TEeM, 4TO LUEPOXOBaTOCTb
MOBEPXHOCTM  MMacTMH4YaToro  martepumana obecneuymBaroT  MNyTEM  CyXOro
LIndoBaHus.

5. Cnoco6 nmo n.1 wnn 2, oTnuyarwwMnuca TeMm, YTO LUepoxoBaToCTb
NOBEPXHOCTM NnacTMH4YaToro marepuana obecneymBaroT nyTem ApobecTpymHOn
obpaboTku.

6. Cnoco® no n.1 wnm 2, OTAMYaOWMNCA TEM, 4TO LUEPOXOBAaTOCTb
MOBEPXHOCTM NIacTUHYaTOro Marepmnana obecneumsatoT NyTeM KpaueBaHus.

7. Cnocob nmo n.1 wnu 2, OTNMYaWMUCa TeMm, YTO LUepOXoBaToCTb
MOBEPXHOCTM MNNacTMHYaToro marepuana obecneumBaroT NyTEM MpOKaTbiBaHUS C
HaHeceHneMm y3opa.

8. Cnoco® no n.1, OTAMYalOWMNCA TEM, YTO LLUEPOXOBATOCTb MOBEPXHOCTU
nnacTMH4YaToro matepuana obecneymBatoT XMMUHECKM.

9. Cnocob no n.1, oTNVYarWMNCA TEM, YTO LLIEPOXOBaTOCTb MOBEPXHOCTU
nnacTMH4YaToro matepuana obecneumBaroT MEXaHNYECKN N XMMNYECKU.

10. Cnocob no n.9, OTNMYaKLWMNCH TEM, YTO LUEPOXOBaTOCTb MOBEPXHOCTU
nnactmHyaTtoro marepmana obecneymBaroT nyteMm ppobectpymHon obpaboTkm wm
TpaBneHus.

11. Cnocob no nbomy 13 nn.1-10, oTNYaLWMINCA TEM, YTO LLEPOXOBAaTOCTb

NOBEPXHOCTM NNacTMHYaToro maTepuana obecneumsaroT kombuHaumen obpaboTok.

3aMEHIOIUH JTHCT



12. Cnoco® no nwbomy m3 nn.1-11, OTAMYaOWWMNCA TEM, YTO CPeaHsas
LepoxoBaToCTb R, NMOBEpPXHOCTW nnactuHyatoro martepumana cocrtaenget 0,7-5,5
MKM, npeanoyTuTensHo 0,7-2,5 MKM.

13. Cnocob no nbomy 13 nn.1-11, OTAMYaOLWMNCA TEM, YTO ycunue casura
ANs nnactuHyaTtoro marepuana cocraenset 250-800 H, npegnoytutensHo 250-650
H.

14. Cnoco®b no nobdomy 13 nn.1-13, oTNNYarLWMUCa TEM, YTO NNacTUHYaTLIN
Marepuan npegHasHaveH 4N SNeKTpoxXMMmnyeckon obpaboTkn meaun.

15. Cnoco6 no n.14, oTnuuyarwwMnuca Tem, YTO nnacTUH4YaTbliA Matepman
npeaHasHa4YeH Ans anekTpopaduHNPOBaHNS MeLN.

16. Cnoco6 no n.14, oTnuuyarwwMnuca Tem, 4YTO nnacTUH4YaTblii Matepman
npefHasHa4YeH AN SNeKTpoBbIgeNeHNa Mean.

17. Cnocob no nobomy 13 nn.1-13, oTNUYarLWMUCa TEM, YTO NNacTUHYaTLIN
Marepuan npegHasHadeH 4Na SnekTpoxmmmndeckon obpaboTkmn cepebpa.

18. Cnoco6 no n.17, oTnuyarwMmuca Tem, YTO nnacTUH4YaTblii Matepman
npefHasHayYeH Ans snektTpopaduHnpoBaHus cepebdpa.

19. Cnoco6 no n.17, oTnuyarwunuca Tem, YTO nnacTUH4YaTblii Matepuan
npefHasHayYeH Ans anekTpoBblaeneHnsa cepebpa.

20. Cnocob no nbomy 13 nn.1-13, oTNNYarLWMUCH TEM, YTO NNacTUHYaTLIN
MaTepuan npeaHasHavyeH Ans 3NeKTPOXMMNYecKomn obpaboTkm HUKeNs.

21. Cnoco6 no n.20, oTnuuarwwuMnucs Tem, YTO nnacTMH4YaTblii Matepuan
npeaHasHa4YeH Ans anekTpopaPuHNPOBaHNS HUKENS.

22. Cnoco6 no n.20, oTnuuarwwuMnUcs Tem, YTO nnacTMH4YaTblii Matepuan
npefHasHa4YeH Ans SNeKTPoBbIAENEHNA HAKENS.

23. Cnocob no nbomy 13 NpeaLlecTBYOLWMX NYHKTOB, OTIMYAKLWNNCS TEM,
YTO NNacTUHYaTbIM Marepman Kak npoAyKT M3 HaAMOTOYHOW NMHWUM W3rOTOBMEH U3
ayCTEHUTHOW HEepXaBeroLen CTanu, KOTopas COAEPXKUT B MacCOBbIX MPOLEHTax:
meHee 0,03% yrnepoga (C), meHee 2% mapraHua (Mn), 16,5-18,5% xpoma (Cr), 10-
13% Hukens, 2-2,5% monnbaeHa (Mo) n mernee 0,10% asota (N).

24. Cnocob no nbomy M3 NpefLUeCcTBYOWMX NYHKTOB 1-22, oTnMYaroLwmmncs
TEM, YTO NNACTUHYaTBLIN Marepuan Kak npPoaykT U3 HaMOTOYHOU NMHUM N3rOTOBEH
N3 AYNIEKCHOW ayCTEHUTHO-(PEPPUTHON HEPXKABEIOLLEN CTanun, KOTopas COAEPXKUT B

MaccoBbIX npoueHTax: meHee 0,04% yrnepoga (C), 4-6% mapraHuya (Mn), 21-22%

3aMEHIOIHH JTUCT



xpoma (Cr), 1,35-1,70% nukensa, 0,1-0,8% monunbaena (Mo), 0,2-0,25% aszota (N) n
0,1-0,8% megu (Cu).

25. Cnocob no nwbomy 13 nn.1-22, oTNNYarLWMUCsa TEM, YTO NNacTUHYaTbIN
maTtepuan Kak npoAyKT W3 HaMOTOYHOW JIMHWWM W3rOTOBMNEH W3  AYMNIIEKCHOW
ayCTEHUTHO-(PEPPUTHON HEPXKABEIOLLEN CTanu, KOTopas COLEPXUT B MacCOBbIX
npoueHTax: meHee 0,03% yrnepoga (C), meHee 2% mapraHua (Mn), 21-23% xpoma
(Cr), 4,5-6,5% Hukens, 2,5-3,5% monnbaena (Mo) un 0,10-0,22% aszota (N).

26. Cnocob no nbomy 13 nn.1-25, oTANYaLWMNUCS TEM, YTO NNacTUHYaTLIN
maTepuarn BbINOMHEH B BUAE PyrioHa.

27. Cnocob no nobomy 13 nn.1-25, oTNNYaLWMNUC TEM, YTO NNacTUHYaTLIN

Marepwman BbiNnoJfiHEH B BUAE MIAaCTUHbI.

3aMEHSOIIMI JIHCT



CMNOCOBb N3IrOTOBJIEHNA MNACTUHYATOIO MATEPUANA
AnA SNIEKTPOXUMNYECKOIO MNMPOLIECCA

1/ 1
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