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BBenenue
KITACCUDPUKALMA 1 MAPKUPOBKA METAJIJIOB U CITJTABOB

Cpenu BceX MaTepUalIOB, UCIOJE3YEMBIX B HAPOJIHOM XO3SHCTBE, METATMYECKHE - CaMbIe pac-
MpOCTpaHeHHbIe. METall - OCHOBA TSHKEJION MPOMBIIUICHHOCTH. be3 Hero HeMBICITUMO YCKOPSHHE TEX-
HUYECKOTO Mporpecca, pa3BUTHE BCEX OTpaciield HapOIHOTO X03sICTBA.

MeTtannudeckre MaTepralibl OAPa3AesAOTCA Ha YEPHBIE - )KeNIe30 U CIUIaBbl HA €r0 OCHOBE - U
LIBETHBIC, K KOTOPBIM OTHOCST BCE OCTAJIbHBIC METAJUIBI U ciuiaBbl. HanbomnbIiee pacnpocTpaHeHue mo-
JYYWIHA Y€pHBIC METAJUIBI - CTallb M YYTYH. JTH YHUBEPCAJIbHbIC MaTepUaibl 00JIaJal0T HEe TOJIBKO XO-
pOIlII/IM KOMIIJICKCOM MCXAaHHUYCCKUX CBOI\/'ICTB, HO U OTHOCUTCIBHO He6OHBHIOﬁ CTOUMOCTBIO. HBGTHI)IG
MeTaJTbl 3HAUUTENBHO JOPOXKE YEPHBIX, U KOT/Ia 3TO BO3MOXKHO, MX 3aMEHSIOT YEPHBIMH METaJUIAMH,
IractMacCaM M I[pyrI/IMI/I 6OJ'I€€ JCHICBBIMU MaTepI/IaJ'[aMI/I. O}IHaKO paanqHHe OBCTHBIC MCTAJIJIbBI
HMMEIOT IIEHHBIE CBOMCTBA, KOTOPBIE B Ps/I€ CIy4yaeB JeTal0T UX MPUMEHEHHUE B TEXHUKE HEU30eKHBIM.

Mapku 1 XUMHUYECKHI COCTaB YUCTHIX METAJIJIOB M CIUTABOB HA MX OCHOBE OIPEACIISIOTCS COOT-
BETCTBYIOIIMMH T'OCYIaPCTBEHHBIMH U MEXTOCY/IapCTBEHHBIMU CTaHAapTamMu. B HacTosiiee BpeMs Me-
TAJIJNINYCCKUEC MaTepI/IaJ'IBI, HpHMerIeMBIe B OTG‘IGCTBCHHOﬁ TEXHUKE, HE HNMCKHOT €IMUHOI'O HpI/IHIII/IHa
CTaHJIaPTHOT'O 0003HAYCHUS, JaKe B IpeJieiiax OJHOro Kiiacca MarepuaioB. OHaKO cHCcTeMa CTaHaap-
TOB ITIOCTOAHHO COBepI_HCHCTByeTCﬁ B HaHpaBHeHI/II/I YHI/I(i)I/IKaI_[I/II/I O603Ha‘-IeHI/ISI MapOK MCTAIJINYCCKHUX
CIIJIAaBOB.

B HACTOAIIINX MCTOINUYCCKHUX yKaSaHI/IHX HpI/IBeHeHBI KHaCCI/I(l)I/IKaLII/HI nu O603Ha‘-IeHI/IC MapOK
YEPHBIX W I[BETHBIX METAJUIOB M CIUIABOB, HaMOOJIee PacHpOCTPAHEHHBIX B COBPEMEHHOM TEXHHKE, IO
cocrosguuio Ha 01.07.2012 r.
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1. Heab padoThI:
- 03HAKOMHUTKCS ¢ KIaccu(uKaueil, Ha3HaueHUeM U MapKHUPOBKOI YyTYHOB.

2. KpaTkue TeopeTnyeckue cBeeHHsA

Uyrynamu Ha3bIBaroTcsl cijiaBel cuctemsl Fe-C, copepxaline B CTPYKTYpe 3BTEKTUKY (WK 3B-
TEKTHKH). B 3TO# cucTeme rpanuieit, pa3nensonieil crainy u 4yTryHsbl, SBIsSETCS COepKaHue yriepoa,
paBHOE NMPUOIU3UTENBHO 2 %.

UYyrynsl, cogepxamue okono 4,3 %C, Ha3biBaloTCA 3BTEKTHUECKUMHU, MeHee 4,3 %C - 103BTEK-
truaeckumH, 6omee 4,3 %C - 3a9BTEKTHYCCKUMH.

ITo Ha3HAYEHUIO YyTYHBI IOAPA3ACIAIOTCS Ha!

- niepeiebHble, MIpeIHa3HauYeHHbIE IS JalbHEHIero nepejiena B CTajlb WIN MEeperuiaBKu B 4y-
T'YHOJIUTEHHBIX 1I€XaxX MPH MPOU3BOACTBE OTIUBOK;

- TUTEHbIe, peAHa3HAUYE€HHbIE JIsl IPOU3BOJICTBA OTIUBOK.

Cornacno I'OCT 4832-95 "UyryHn nuteiinbiil. TexHuuyeckue ycinoBuA" JIMTEHHBIM 4yryH Io-
CTaBJIsIeTCsA MOTPeOUTENIO0 B Uylikax Maccoit ot 18 mo 45 kr. B 3aBUcHUMOCTH OT MaccoBOil OJIU KpeM-
HUS Y Ha3HAYEHUS JIMTCHHBIA YyTYH U3TOTOBIISIIOT: Mapok JI1...J16 u mapok JIP1...JIP7 (GykBa P o3Hna-
yaeT pa@UHUPOBAaHHBI MarHueMm). YeM BbIllIe HOMEP MapKu, TeM HHXKE COJECpKaHWE KPEMHHS B JIH-
TeliHOM uyryHe. B mpenenax kakIoil MapKu 4yTyHbI MOAPA3JEISIIOTCS Ha TPYIIB (IO COAEpXKaHHUIO
Maprasiia), Kiaccel (o coaepkanuro gochopa) u kareropun (1o COACPKAHUIO cephl). Uem HIKE CO-
JepKaHue BpeaHbIX npuMeceit (S u P) B uyryHe, TeM BblIllIe €ro Ka4ecTBoO.

VYrnepos B UyryHE MOXKET HaXOUThCS:

- TOJIBKO B CBSI3aHHOM COCTOSIHMM B BUJIE KapOua (Oenblid 4yryH);

- B 3HAYUTEJIBHOM CTENICHN WM TIOJIHOCTHIO B CBOOOITHOM COCTOSIHUM B BHJIE Tpadura.

B nocnennem cinyyae cBoiicTBa 4yryHa OyAyT OIpenessiThCs, INIaBHBIM 00pa3oM, ¢hopMoil rpa-
(GUTHBIX BKJIIOUEHHUH, KOTOpass MOXKET OBITh IIACTUHYATOW (CEpbIii 4yryH), IMIApOBHIHOW (BBICOKO-
MIPOYHBIN YYTYH) WU XJIOTIBEBUIHOMN (KOBKUMA YyTYH).

N3-3a Hamuuus B CTPYKTYpe TBEPJION U XPYNKOU SIBTEKTUUYECKOM COCTaBIIsIONIEH - Jeae0ypura -
Oenblif YyTyH KaK MalllMHOCTPOUTEIbHBIA MaTepraj MPAKTUYECKU HE UCIIONIb3YEeTCS.

OCHOBHOW OCOOCHHOCTBIO MHKPOCTPYKTYpPHI CEpPOr0 YYyTyHa, OIpeeNsomeil ¢Gu3nuKo-
MEXaHHYeCKHUe M CIy>KeOHbIE CBOMCTBA, ABJIAETCA HAIW4Me IlacTuH4YaToro rpadwuta. [InactuHuyaTsiit
rpaduT HapyIIaeT CIUIONIHOCTh METAIIMUECKOW OCOBBI, M TIOATOMY CEPBIH UyT'yH UMEET CPaBHUTEIBHO
HEBBICOKYIO ITPOYHOCTh U HU3KYIO MIACTUYHOCTb.

Mapku M MeXaHW4YeCKHe CBOWMCTBAa UyTryHa C IUIACTUHYATHIM TPapUTOM pErIaMEeHTHPYIOTCS
I'OCT 1412-85 "UyryH ¢ miaacTuHYATBIM TpaduTOM JIJIsl OTIMBOK. Mapku'. B oCHOBY cTaHmapTH3aIiiu
CEpOro uyryHa 3aJI0’K€H NMPUHIUI PErJaMEHTHPOBAHUSI MUHUMAJIBHO JIOIIyCTUMOTO 3HAUEHUSI BPEMEH-
HOTO COTPOTHBIICHHUS Pa3phIBy MPU PACTHKEHUU. Y CTIOBHOE 0003HauUeHUE MapKu BKIrO4aeT Oykssl CY
- cephlii UyryH H mudpoBoe 0003HAYCHHE BETMYNHBI MUHUMAIBHOTO BPEMEHHOTO COTIPOTUBIICHUS TIPH
pacTsxennu B MITax10™, J{ns u3rotopsieHus OTIMBOK MPeLyCMaTPUBAIOTCA CIIEAYIONINE MApKU UyTy-
Ha: CU10, CU15, CH20, CY25, CU30 u CU35; mo TpeboBanut0 moTpeduTes pomyckarorcs eme CU18,
CU21 u CU24.

CBoiicTBa KOBKOTO YyryHa OIPENENSIOTCS, TTIaBHBIM 00pa3oM, HAJIMYMEM KOMIAKTHBIX BKITIO-
4yeHui rpadura - "yriaepona omkura', odecrneynBaonx 0ojiee BHICOKYIO, YEM Y CEpOro 4yryHa, mpoy-
HOCTh W TUIACTHYHOCTh. B 3aBUCHMOCTH OT MUKPOCTPYKTYPHl METAJUIMYECKONH OCHOBBI KOBKUU UYTYH
no/ipa3/iensaeTcs Ha JiBa kiiacca: (eppUTHBINA U TEPIUTHBIN.

B ocHOBy cranmapTu3aiuy KOBKOTO YyTyHa TOJIOXEH NPHHIHUI PETIaMEHTHPOBAHUS MUHU-
MaJIbHO JONYCTUMBIX 3Hau€HUH o5, O U npeaenos HB. O6o3HaueHne Mapku KOBKOT'O YyTyHa COTJIaCHO
I'OCT 1215-79 "OtnuBku U3 KoBKOroO uyryHa. O0mue TexHudeckue yciuoBus' BkiodaetT OykBel KY -
KOBKHI 4yT'yH, HepBble JBe HU(pHI, 03HAYAIOIIME BPEMEHHOE CONPOTUBIEHNE paspeiBy B MIIax102, u
4yepe3 TUpe MU(PBI, COOTBETCTBYIONINE MHHUMAIBHOMY YJIMHEHUIO TIPU pacTsokeHUH. OTIMBKYU HU3T0-
TaBJIMBAIOT U3 KOBKOTO uyryHa cienytommx mapok: KU 30-6, KU 33-8, KY 35-10, KY 37-12 (pepput-
Horo kiacca); KU 45-7, K4 50-5, K4 55-4, K4 60-3, KUY 65-3, K4 70-2, K4 80-1,5 (mepauTtHOTrO KJjac-
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ca). [l Kax10i Mapku B CTaHJApTE PETIAMEHTHPOBAHBI MPEAEIBI 10 TBEPAOCTH UyTyHa B €JUHMIIAX
HB.

st ayryHa ¢ mapoBuaHbM Tpadurom (YILID) xapakTepHbl Ipekie BCEro 3HaYUTENbHAs Tla-
CTUYHOCTh M BSI3KOCTh, KOTOPBIE 00YCIOBIICHBI MIAPOBUIHOW (hOpMOI BKIFOUEHUI rpaduTa, morydae-
MOH B UTOM cocTosiHuu. Bmecrte ¢ Tem UILI mmeeT u BBICOKYIO POYHOCTh, B CBSI3H C YEM B OTEUe-
CTBEHHOM CTaH/JapTe yCIOBHOE O0O3HAUEHHWE MapKu BKIO4YaeT OykBbl BY, uTo o3HadaeT "BBICOKO-
MPOYHBIN 4yryH".

I'OCT 7293-85 "UyryH ¢ mapoBUAHBIM rpaduroM is OTIMBOK. Mapku" mpemaycMaTpuBaeT
caenyromue mapku uyryna: BY 35, BU 40, BU 45, BY 50, BY 60, B470, BU 80, BY 100. Mapka uyry-
Ha OIpEEIIsAETC €r0 BPEMEHHBIM COIPOTUBIEHUEM IPU PACTSKEHUH, MUHUMAJIbHOE 3HAYE€HUE KOTO-
poro B MIlax10? ykaswiBatoT uudpsl, crosmue nocie 6yks BU, U ycIOBHBIM HpesieioM TeKydecTH,
3HAYEHUS KOTOPOI'o IPUBOJATCS B CTAHJAAPTE I KAKIOW MapKHu.

B uyryne ¢ BepmukyssipusiM rpadurom (BI') rpaduTHbIe BKIIIOUEHHS TaK)Ke UMEIOT TIaCTUHYA-
Ty1o popmy, kak u B cepom uyryne (III'), koTopas, onHaKo, XapakTepU3yeTCs MEHbBIICH CTENEeHbBIO
HEPaBHOOCHOCTH: TuTacTHHKU BI' oTnmvarorcs meHbmmmmu pasmepamu, yeM 117, u okpyrion gopmoit
KPOMOK; OTHOIIICHHE JJTMHBI TIacTHHKH BI™ k ee Tommumue o0pIYHO HaxXoauTes B mpeaenax 2...10, roraa
kak Juist [1I" ono 3HaumTenbHo Gompiie 10. D10 00ycnoBaMBaeT cnerupuiIeckoe coueTaHne MexaHu4ie-
CKHX, TEXHOJOTHMYECKHX M OJKCIUTyaTallMOHHBIX CBOWCTB JJISi Yyr'yHa C BEPMHUKYJSIPHBIM TpauTOM
(UBI).

B ocHoBy crangapruzauuu UBI' nmonoxens! TOT ke npuHum, yto u uist YT (panee camocto-
SITENIbHOTO cTaHaapta Ha Mapku UBI™ He cymecTBoBano u Ha Hero pacnpoctpansics [OCT ms YILT).
B nacrosimee Bpemsa ['OCT 28394-89 "UyryH ¢ BepMUKYIAPHBIM TpaguTOM IS OTAMBOK. Mapku"
yCTaHABIIMBAaET MapKH 4YyTryHa, UMEIOIIEr0 B CTPYKType rpauT BEpMUKYISPHON (OpPMBI ¢ KOJIUYE-
CTBOM IIapoBuaHOTO rpaduta He 6onee 40 %: UBIT 30, UBI" 35, UBI" 40, UBI 45. Ludpsr o3Hayaror
MUHMMaNbHOE 3HAaueHHe BPEMEHHOTO CONpPOTUBJIEHHs paspbiBy B MIIax10t. Jna xaxmoit u3 ykasan-
HBIX MapOK, KpOME Os, CTAHJAPT PErIAMEHTHUPYET MUHUMAJIbHbBIC 3HAUEHUSI YCIIOBHOTO TIpe/ieia TEeKy-
YEeCTH G0,2 U OTHOCUTENLHOTO YUIMHEHUS O , a TakKe mpenensl TBepaoctyu HB.

Hapsiny ¢ ykasaHHBIMU BbILIE HIMPOKOE NPUMEHEHHE B IPAKTHKE JUTEHHOrO MPOM3BOACTBA
HaXOJAT JIETUPOBAHHBIEC YyTYHBI, OTIUYAIOIINECS BHICOKMM 3HaYEHHEM KaKOTo-IH00 (MM KaKUX-JI100)
TEXHOJIOTMYECKOI0 WM 3KCIUTyaTallHOHHOTO CBOMCTBA (M3HOCOCTOMKOCTH, KOPPO3UOHHAS CTOMKOCTb,
XKAPOCTOMKOCTh M 3KapONPOYHOCTh, MATHUTHBIE CBOMCTBA). MapKu M XapaKTePUCTHKH TaKUX YYTYHOB
pernamenTupytorcss [OCT 7769-82 "UyryH nerupoBaHHBINA 7151 OTIIMBOK CO CIIEIIUAIIBHBIMHU CBOMCTBA-
mu. Mapku ".

CornacHo yka3aHHOMY CTaHJApTy JIETUPOBAHHBIE UYTYHBI MOAPA3JEISIOTCS Ha BUABI U MapKu
1o npeoOaagaHuio JerupoBanus 1 1o HazHaueHuto. [[OCT 7769-82 npemycmaTpuBaeT CAeAYIOIINE BU-
Jbl UyTyHa (B CKOOKax yKa3aHbl MapKu YyTyHa, OTHOCSIIMECS K JaHHOMY BUJY): XpPOMHUCTbIE HU3KOJIE-
rupoBanHele (UX1, UX2, UX3, UX3T), xpoMmucThie BBICOKOJETHpOBaHHbIE (Hampumep, UX9HS,
UX22C, UX28/12); xpemuuctsie Hu3konerupoanusie (UCS, UCSI), kpeMHHUCTBIE BBICOKOJIETUPOBAH-
Hele (Hampumep, YC13, YC15M4); amomunueBbie Hu3KonerupoBanubsie (HKOXII), amoMuHUEBBIE BBI-
cokonerupoBanuble (HHO6CS5, YIO7X2, YHO22I1I, YKO30); mapraHueBble BBICOKOJETMPOBAHHbIE
(UIr'eC3111, 4YI'7X4, 4YI'8J13); HukeneBble HH3KoJermpoBaHHble (Hampumep, UYHXT, YHJIXMIII,
UH3XM/IIII), HukeneBble BoIcOKOJIerupoBanuble (Harpumep, YH4X2, YH15 1311, YH19X311).

B 06o3nadueHnn Mapok 4yryHa OyKBbI o3HayaroT: Y - uyryH; OykBsl (kpome I1I) - ocHOBHEIE JIe-
TUPYIOIIHE AJIEMEHTHI (0003HAUEHUS SJIEMEHTOB T€ JK€, YTO U B JICTUPOBAHHBIX CTAJSIX); MUQPPHI, CTOS-
e nocne OyKB, - MPUMEPHAst MaccoBast A0Js COOTBETCTBYIOIIETO Jierupytoiiero snementa; 11 - yka-
3BIBACT, YTO IpadUT B UyryHEe MMEET MIapOBUAHYIO (popmy. Jls Kaxmoro BWaa 4yryHa B CTaHAApTe
yKa3aHO OCHOBHOE CBOMCTBO (WM CBOMCTBa) OTIMBOK, Hampumep, YCS - xapoctoiikuii, YHC17M3 -
KOPPO3HMOHHO-CTOMKUN B )uakou cpene, YI'8J13 - mamomMarHuTHBINA, U3HOCOCTOMKHUM U T.J. XHUMHUYE-
CKUH COCTaB M MEXaHMYECKHE CBOWMCTBA JIETUPOBAHHBIX UYyTYHOB TAKXKE pEriaMEHTHPOBAHBI yKa3aH-
HBIM CTaHAApTOM.
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B otaenbHyI0 rpynimmy BbIAEICHBI YyTYHBI aHTH(QPUKIIMOHHOTO Ha3HaYeHHs. MIX MapKu ¥ XUMU-
yeckuit coctaB periaameHTupyrotcess ['OCT 1585-85 "Uyryn aHTU()PUKITMOHHBIN 17151 OTIIMBOK. Mapku'".
CornacHo 3TOMy CTaHAAPTy aHTU(PPUKLINOHHBIE YYTYHBI AJIS1 OTJIIMBOK, paOOTAIOIIUX B y3J1aX TPEHHUS CO
CcMa3KkoM, nmomy4arot Ha ocHOBe cepbix (AUC-1...AUYC-6), Beicokonpounbix (AUB-1, AUB-2) u koBKux
gyryHoB (AUK-1, AUK-2). B 0003Hauennn Mapku OykBbl M LUGpbI 03Ha4yaoT: AY - aHTHPPUKIHNOH-
Helif uyryH; C - cepblil (C mIacTMHYaTBIM rpaduToM), B - BeicOKONIpOUHBIN (C MIAPOBUAHBIM rpadu-
ToM), K - KOBKHI1 (C KOMITAKTHBIM TPaQUTOM); HUQPPHI - TOPSIIKOBBIA HOMEP MapPKH.

Hapsiny ¢ xumuueckuM cocTaBOM aHTU(PPUKIIMOHHBIX YYTYHOB yYKa3aHHBIM CTaHAApTOM perija-
MEHTHPYIOTCS UX MHKpPOCTpPYKTypa (dopma, pazMepbl U pacmperesieHHe rpauTHBIX BKIIOYEHUH, a
TaKXKe CTPYKTypa METAJTMYECKOW MaTPHIIbl) M Mpeesibl o TBepAocTU. CTaHAapT CONEPKUT TaKkKe pe-
KOMEHJIAI[MH 110 HA3HAYCHUIO M PEKUMAaM JKCIUTyaTalluy IS IEPEYHCICHHBIX MApOK YyTyHa.

3. [lopsinok npoBeeHUsi NPAKTHYECKOT0 3aHATHUS

[Ipexxae yeM mpUTH Ha 3aHATHE, CTYACHT 00s3aH 03HAKOMUTHCS C JIaHHBIMH METOAMYECKUMU
yKa3aHUSIMH.

[Tocne 06cyxeHuss HeACHBIX BOIIPOCOB C MPEIOAaBaTeIeM, KaXk /bl CTYJEHT MOJIy4aeT OT mpe-
noJlaBaTeNsl 3aJaHue C yKa3aHHEM HECKOJIBKHX MapoK YyryHOB. MICIONb3ysi COOTBETCTBYIOIIUE CTAH-
JapThl WIM CIPAaBOYHYIO JIUTEPATYPY, CTYACHT JIOJDKEH B MUCHbMEHHON (pOpME OTBETUTH MO KAXKIOU U3
yKa3aHHBIX B 33JJaHUU MapKe YyTyHa Ha CJIeIyIOIIUe BOIPOCHL:

- K Kakoi Kiaccu(puKaruoHHOM rpymnme (110 HazHadyeHuto, 1o ¢opMe rpadura) OTHOCHTCS J1aH-
HBII YyTYH;

- KaKOB €ro XUMUYECKHi1 COCTaB;

- KaKue CBOMCTBA rapaHTUPYIOTCS CTaHAAPTAMU JJIsl JAHHOTO BUJA YyTyHA M KaKOBBI JOJIKHBI
OBITh MX 3HAYEHUS JIJISl TaHHOM MapKu.

Pexomenayemas ureparypa

I'OCT 4832-95 "UyryH nuteitnbiii. Texnuueckue ycnoBus'.

I'OCT 1412-85 "UyryH ¢ miacTHHYaThIM rpaduTOM IS OTJIIMBOK. Mapku'.

I'OCT 1215-79 "OT1nuBku U3 KOBKOro uyryHa. OOmire TeXHUuecKue ycaoBus .

I'OCT 7293-85 "UyryH ¢ mapoBUAHBIM rpaduTOM /I OTIIMBOK. Mapku'.

I'OCT 28394-89 "UyryH ¢ BepMUKYJISPHBIM I'padUTOM JIJIsl OTIIMBOK. Mapku".

I'OCT 7769-82 "UyryH nerupoBaHHbINA [ OTIMBOK CO CIEIMAIbHBIMU CBOMCTBaMU. Map-

ocoukrwnE

KH' .

~

I'OCT 1585-85 "UyryH aHTH(GPUKIIMOHHBIN 1711 OTIIMBOK. Mapku".
I'OCT 805-95 "Uyryn nepenenbHbii. TexHuueckue ycioBus'.
9. Uyryn: Cmpas. uzn. / Ilox pen. A.Jl.Illepmana u A.A.KykoBa. M.: Meramnyprus, 1991.-

o

576c¢.
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Knaccupukanus 1 MapKupoBKa YriIepoOAUCTHIX CTAJel

1. Heab padoThI:
- 03HAKOMHUTKCS ¢ Kllaccu(uKanueil, Ha3HaueHUeM U MapKUPOBKOH yIIIEpOIUCTBIX CTalei.

2. KpaTkue TeopeTudeckue cBeieHUS

OCHOBHOM NpOIyKLKEH YEpPHON METa/UTypruu SIBISETCS CTajlb, T.€. CIUIAB Ha OCHOBE JKEJe3a,
conepxanmii Mmeree 2 % yriepoaa. Ctanu KiacCUPUUUPYIOT [0 XUMUYECKOMY COCTaBY, CIIOCOOY BbI-
IUIaBKH, [0 CTPYKTYpPE B OTOXKEHHOM WJIM HOPMAJIM30BAaHHOM COCTOSIHMM, 110 KaUeCTBY U IO Ha3Haue-
HUIO.

[To xMMHUECKOMY COCTaBY CTallU IMOAPA3JEISIOTCS Ha YIJIEPOJIUCThbIE U jerupoBanHble. [Tpu-
6muzutensHo 90 % u3roraBnuBaeTcs yriaepoaucToi ctamu u 10 % nerupoBanHoil. Takum o6pasom, oc-
HOBHBIM METAJTHYECKUM MaTEPUAIIOM ITPOMBIIUICHHOCTH SIBIISIETCS YTIIEPONCTAs CTaNb.

YrnepoaucTasi ctanb MPOMBIINIICHHOTO MPOU3BOJICTBA - CIOXKHBIA MO XUMUYECKOMY COCTaBY
cruiaB. Kpome oCHOBHI - kene3a (cofep:kaHne KOTOPOro MOXKeT KosiedaTbes B mpeaenax 97,0-99,5 %) u
yriaepoaa (menee 2 %), B HEil IMEETCsl MHOTO JIEMEHTOB, HAJTMYKUE KOTOPBIX 00YCIIOBIEHO TEXHOJIOTH-
YECKMUMH OCOOCHHOCTSIMU Tipon3BojacTBa (Mn, Si), THO0 HEBO3MOXKHOCTBIO TOJHOTO YIAJICHHUS UX W3
metamna (S, P, O, N, H), a takxe cnyudaiineivu npumecsimu (Cr, Ni, Cu u ap.).

B Mertamtypruu npuMeHsI0T pa3inyuHble CriocoObl MPOU3BOJICTBA CTaNIU. B 3aBUcHUMOCTH OT cro-
coba MpOU3BOJICTBA CTAIM OTJIMYAIOTCS 110 COJEPKAHUIO IPUMECEH, YTO 00YCIIOBIMBAET U Pa3IHyUe B
HX CBOMCTBAx.

OcHOBHBIMU CHIOCOOAaMHU BBHITNIABKHM CTaJM B HACTOSINIEE BPEMs B MHUPE SBJISIOTCS KUCIOPOHO-
KOHBEPTEPHBIN U AJIEKTPONEYHOM, MAPTEHOBCKUI CIIOCOO B MPOMBIIIIEHHO Pa3BUTHIX CTpaHax OoJiblle
He ucnonb3yerca. Onnako B Poccuu u ctpanax CHI' Hanbonbmas nons ctanu (~60 %) moka BbIMIaB-
JsIeTCSl MUMEHHO B MAapTEHOBCKHX TTE€YaXx.

MapTeHoBCKas CTallb B OONBIIMHCTBE CIy4YaeB MPOU3BOAUTCS OCHOBHBIM MPOIECCOM M JIHIIb
JUISL HEKOTOPBIX Ha3HaYeHUH, Korja Tpedyercs 00JbIIas YUCTOTa 0 HEMETAJUIMYECKUM BKIIIOUEHUSIM U
MEHbIIIasi HACHIIIEHHOCTh KUCIOPOAOM, BBIILIABISIETCS Ooiee Joporas Kucias craib. [lockonbky cepa u
dhocdhop mpu KUCIOM TIpoliecce HE YAAISIOTCS, I HETo TpeOyeTcs 0oJiee YrucTas 1Mo STUM DJIEMEHTaM
IIUXTA.

VYnanenue u3 meramia cepsl, Gpochopa u Kucaopoaa B HAMOOBINECH CTETICHH JTOCTUTACTCS TPH
IU1aBKe B JiekTponeyax. OnHako Oyaydn 6ojiee KaueCTBEHHBIMHU, DJIEKTPOCTAIH SBJIAIOTCSA U Oosee J0-
porumu. I[loaTOMy 3THM CIIOCOOOM M3rOTaBIMBAIOT MPEUMYIIECTBEHHO JIETMPOBAaHHBIE U BBICOKOJIETHU-
POBaHHBIE CTAJH.

Kpome 00bIYHBIX IPUMECEH, CTaIl MOTYT COJIEpKaTh U Pa3IMYHbIE CITydaiiHbIe PUMECH, ToTa-
JAloNIfe B METAI C PYJOW UM cKkparnoM (MeTtamnoiomoM). Takum oOpa3om, cTaiab OJHOM M TOU ke
MapKd MOXKET OTJIMYAThCS 1O MPHUMECSM, YUYUTHIBAEMBIM, a 4acTo M He yuuThiBaeMbiM [ OCTamu u
TEXHUYECKUMHU YCIOBHUSMHU, a 3TO MOKET OKa3bIBaTh BIMSIHHE Ha cBOiicTBa. OCOOEHHO CHIIBHO BIHUSIOT
npumecu BHenpeHus B xkenesze (H, N, C u O), a Taxxe TUIINYHBIE TPUMECH, 3arpsI3HAIOLINE METAILT S U
P. be3yciioBHO BpeaHbl mpuMecH nBeTHBIX MeTaiioB (Cu, Pb, Zn, Sb, Sn u np.), oco6eHHO JIeTKoriaB-
Kre. MakcuMallbHOE CoJiepKaHue HauOojee BPEIHBIX MpHUMeceil 0OBIYHO CTPOTO PETIaMEHTHPYETCS
COOTBETCTBYIOIIMMHU CTaHAapTaMH.

B 3aBucumocTH OT criocoba pacKucIeHHs CTallb ObIBaeT COKOHHOH (packucnenne Mn, Si, Al) u
kursiiei (packucineHue Toiabko Mn). CrenoBaTenbHO, 0 XMMUUYECKOMY COCTaBy KHISIIAs CTajlb OT-
JMYAeTCsl OT CIOKOMHOM 1o conepxkanuto Si (mo 0,05 u 0,12-0,30 % cooTBeTcTBeHHO). Tak Kak KHITS-
miasi CTajib COJIEPXKUT OOJBIIEe OCTATOYHOTO KHUCIOPOAa, TO OHA YCTYMAaeT MO KaueCTBY CIOKOWHOM.
[IpomexyTouHOE MOJIOKEHHE M0 KaYeCTBY 3aHMMAET TaK Ha3blBaeMas IMOJIyCIOKOWHAs CTallb, paCKHC-
nenHast Mn u Al (cogepsxanue Si 0,05-0,10 %).

[lIo cTpyKType B OTOXJKEHHOM COCTOSIHUHM YIJIEPOJUCTBIE CTadd JENST Ha JI03BTEKTOUHBIE
(<0,8 %C), sprekrounnsie (~0,8 %C) u 3as’rekTounnsie (>0,8 %C). Jlns yriepoaucTsix cranei
CTPYKTypa OTOXKEHHOTO METaJlIa MOJHOCTHIO OIPENESIETCS COACPKAHUEM yTIepoaa.
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CTpyKTypy U CBOMCTBA CTaJM (J1a’ke PU OJJMHAKOBOM COJACP>KAaHUU YTIIEPO/ia) MOKHO U3MEHSTh
B IIUPOKHUX TpeAesiax C MOMOIIbI0 TepMHUYECKOW 00paboTku. OgHAKO HE BCE CBOWCTBA M3MEHSIOTCS
pu Takoi 0OpaboTKe, a TOJNBKO T€, KOTOPBIE SBIISIOTCS CTPYKTYPHO UyBCTBHTEIbHBIMU. K HUM OTHO-
CUTCsI OOJIBITUHCTBO CBOMCTB. CTPYKTYpHO HEUYBCTBUTEIBHBIC CBOWCTBA (MOIYJIb HOPMAJILHON YTIpy-
roctu E, Mmonyns cnBura G u HEKOTOpbIE APYTUe) MPAKTHYECKH HE M3MEHSIOTCS MOCIE TEPMUYECKOM
00paboTKH.

[To Ha3HAYEHUIO YTIIEPOAUCTHIC CTAIH JENIATCS Ha KOHCTPYKLMOHHBIE U MHCTPYMEHTAJIbHBIE.

B ocHoBe knaccudukaniy cTanu no Ka4ecTBy JICKHUT COJIEpP:KaHUE OCHOBHBIX BPEIAHBIX MPHUMe-
ceil - mpexie Bcero, cepbl U pocdopa. Paznuuaror yriepoaucTyio cranb 0OBIKHOBEHHOTO KayecTBa, Ka-
YECTBEHHYIO U BHICOKOKAYECTBEHHYIO. YTIIEPOJUCTHIE CTaIM OOBIKHOBEHHOI'O KauyecTBa B OOJIBIINHCTBE
ClIy4aeB MPUMEHSIOTCS 0€3 TepMUYecKOi 00paboTKH.

Yenepooucmaa cmanv 06vikn08enH020 Kauecmea

Haubonee npumeHnsiemblii MaTepuan A MPOU3BOJCTBA MAIIMH, CTAHKOB, CTPOUTEIbHBIX Me-
TAJUTOKOHCTPYKIUH, TPEIMETOB MTUPOKOTO MOTPEOICHHS U T.JI. - TOpSYEKaTaHasi CTajlb, MOCTABIIIeMAast
C METAJUTyprUYeCKUX 3aBOJIOB B BUJI€ MPYTKOB PAa3HOI0 C€YeHUs, OaNOK, TUCTOB, TpyO u Ap. [loctapins-
eMasi CTallb B COOTBETCTBUH CO CTaHJIAPTAMHU JJOJDKHA OTBEYATh OMPEACIICHHBIM TPEOOBAHUSM.

Cranb 00BIKHOBEHHOTO KadecTBa uMeeT cBorcTBa, rapantupyembie 'OCT 380-2005 "Cranb yr-
JepoaucTas OOBIKHOBEHHOTO KadecTBa. Mapku'". DTOT CTaHIApT pacHpOCTPaHSCTCS Ha YIIEPOIUCTYIO
CTaJlb 0OBIKHOBEHHOT'0 KAa4eCTBa, MIPEeIHa3HAUYCHHYIO JJIsl U3TOTOBJICHUSI MPOKATa TOPsIYeKaTaHoro: Cop-
TOBOTO, ()aCOHHOTO, TOJICTOJIMCTOBOTO, & TAK)KE CIIMTKOB, OJIIOMOB, CIII00B, CYTYHKH, 3aTOTOBOK KaTa-
HOM U HENMPEPBHIBHOIUTOM, TPYO, MOKOBOK U IITAMIIOBOK, JIEHTHI, IPOBOJIOKH, METH30B U Jp.

CornacHo 3TOMY CTaHJAPTy YTIEPOAUCTast CTalh OOBIKHOBEHHOT'O Ka4eCTBa MAPKUPYIOTCS OYK-
Bamu CT 1 HOMepoM mociie Hux oT 0 1o 6. Uem Oouibliie HOMEp, TEM BBIILIE€ MPOYHOCTD (T.€. BBILIE CO-
JIepKaHUe yriiepo/ia) U HUKE MIIACTUYHOCTH CTali. Eciin mociie MapoyHOro 0003HA4YEHUS CTOST OYKBBI
«KID», 3TO 03HAYAET, YTO CTallb - KUIISIAs; €CIU CTOUT «IICY», - MOJyCcroKoiHas, a ecnu «CII», — cno-
KOMHas.

I'OCT 380-2005 pernmaMeHTHpPYET COAEpKaHWE BPEIHBIX MPUMECEH B CTAISIX OOBIKHOBEHHOTO
kauectBa. J{ns Beex craneit, kpome Ct 0, comepkaHHe YKa3aHHBIX HIDKE JJIEMEHTOB JOJDKHO COCTaB-
1a1h B % 1o macce He 6onee: 0,050 S; 0,040 P; 0,30 Cr; 0,30 Ni; 0,30 Cu; 0,010 N; 0,080 As. lns mmo-
JTy4eHus 6osee moApoOHBIX CBEJCHUH crieayeT ooparuthes HerocpencTBeHHo k ['OCT 380-2005.

Kauecmeennvle u evicokokauecmeeHnHble yenepooucmole cmaiu

XUMUYECKUI COCTaB KaYECTBEHHBIX YIJIEPOJUCTHIX KOHCTPYKIIMOHHBIX CTalel perjJaMeHTHpy-
ercst [OCT 1050-88 "TIpokaT copTOBOI, KATMOPOBAHHBIN, CO CIICIIHATILHON OTJEIKON MMOBEPXHOCTH W3
YTJIEPOIUCTON KaueCTBEHHOW KOHCTPYKIIMOHHOM cTanu. OOIIre TeXHUYECKUE YCIOBHS .

CornacHo yka3aHHOMY CTaHAapTy B KOHCTPYKLMOHHBIX KQUECTBEHHBIX CTAJAX MaKCHMaJIbHOE
coJlep)kaHue BpelnHbIX mpumeceld coctapisieT: He Oonee 0,04 %S u 0,035 %P; conmepkanue Apyrux
npumeceit (Cr, Ni, Cu, As, N) pernamentupyercs [[OCTom B 3aBHCHMOCTH OT croco0a BBHIIIABKU U
Ha3HAYEHUS CTalu.

KauecTBeHHas cTasib MeHee 3arpsi3HEHAa HEMETANIMYECKUMH BKIIOUEHUSIMU U UMEET MEHbIIIEe
CoJlep)KaHHEe PACTBOPEHHBIX ra3oB. B ciiydae mpuUMepHO OJUWHAKOBOTO COJEpKaHUS yriepojaa Kade-
CTBEHHBIE CTAJIM UMEIOT 00JIe€ BBICOKYIO IJIACTUYHOCTh U BA3KOCTH IO CPABHEHUIO CO CTASIMH OOBIK-
HOBEHHOT'O KauecTBa OCOOCHHO MPHU HU3KHUX TeMIepaTypax.

Mapku KaueCTBEHHBIX YTJIEPOTUCTHIX KOHCTPYKIIMOHHBIX CTajei 0003Ha4yaT nudpamu, yka-
3bIBAIOIIMMU CpEeJHEEe COJEep KaHue YIJIEpoAa B COTHIX JA0JIAX mpoleHTa (Hampumep, 08; 25; 40). Cre-
MEeHb PACKUCIIEHHOCTH CTalll 00O3HayaeTcs OyKBaMH KI WIIM TIC; CIOKOHHBIC Ka4eCTBEHHBIC CTalll
MapKupyroTcs 6e3 HHaeKca.

KayecTBeHHBIE YTIIEPOANCTHIC CTATH MOCTABIAIOTCS 3aKa34UKy B PA3IMYHOM COCTOSIHMHU: 0€3
TEPMHUYECKON 00pabOoTKH, MOCIie HOpMAIHU3AIMK, Pa3IMYHON CTEMEeHU MIACTHUeCcKoi aedopmanuu u
T.J.
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Mapku 1 cocTaB yIJIepOJUCThIX MHCTPYMEHTAIbHBIX cTaned pernameHtupytorcs [OCT 1435-
99 "IlpyTKH, MOJOCHI U MOTKH W3 MHCTPYMEHTAIBHOW HEJIeTHUpOBaHHOU cTanmu. OOIue TeXHUYECKHE
yCJOBHS", KOTOPBIA PacpoOCTpPaHsAETCA HA YIVIEPOAUCTYIO MHCTPYMEHTAIbHYIO ropsueKaTaHyo, KOBa-
HY10, KaJJUOPOBAHHYIO CTajlb, @ B YACTH HOPM XMMHUYECKOTO COCTaBa U HA CIUTKHU, JICHTY, IPOBOJIOKY U
zp.

O6o03HaueHne MapKu yriaepoAUCTON MHCTPYMEHTAJIBHOM CTalnu COCTOMT M3 OyKBBI Y U HU)D,
0003HAYAIOIINX CPEHEE COACpKAHUE YTIIIepOoia B ACCITHIX JIOJISIX MpoIeHTa (Hampumep, Y8; Y12). Vr-
JI€POAUCTHIE HUHCTPYMEHTAJIbHBIE CTAJIH BBIIUIABISIOTCS TOJIBKO CIIOKOMHBIMHU.

YTIepoaucTeie HHCTPYMEHTAIbHBIE CTAId MOTYT OBITh KaYECTBEHHBIMH M BBICOKOKAYECTBEH-
HBIMH: B KQUECTBEHHBIX CTAJIAX COJEP KaHUE Cephl TOJKHO cocTaBisTh He 6oiee 0,028 % u docdopa -
He 6omee 0,030 %, B BEICOKOKaueCTBEHHBIX - cOOoTBeTCTBEHHO S 110 0,018 %; P mo 0,025 %. Ilpunan-
JISKHOCTH CTaJIM K TPYIINE BHICOKOKAYECTBEHHBIX 0003HauaeTcsi OyKBOM A B KOHIIE MapKu (Hampumep,
V8A, VI2A).

3. [lopsinok npoBeeHUsi NPAKTHYECKOT0 3aHATHUS

[Ipexxae yeM mpUTH Ha 3aHATHE, CTYACHT 00s3aH 03HAKOMUTHCS C JIaHHBIMH METOJAMYECKUMU
YKa3aHUSIMU.

[Tocne obcyx1eHnsl HEACHBIX BOIIPOCOB C MPEIOAaBaTeeM, KaX/Iblil CTYJEHT MOJIy4aeT OT mpe-
[I0/1aBaTEeNs 3a/laHue C YKa3aHHMEM HECKOJIbKMX MAapOK yIJIEpOAMCTHIX crajeid. Mcnonb3ys cooTBeT-
CTBYIOIIME CTAaHAAPTHI UM CIPABOYHYIO JIUTEPATYPY, CTYIEHT JO0JKEH B MMCbMEHHOM (pOopMe OTBETUTH
10 Ka)KJI0M U3 yKa3aHHbBIX B 3a/laHUU MapKe CTaJIHU Ha CJIEIyIOIINE BOIIPOCHL:

- K Kako# kiaccu(UKaIlMOHHON Tpymie (10 Ha3HAYEHUIO, 110 CTPYKTYPE B OTOKKEHHOM COCTO-
SITHUH, 110 KaY€CTBY) OTHOCUTCS JJaHHAS CTaJlb;

- KaKOB €€ XUMUYECKHI COCTaB;

- KaKMMH 3JIEMEHTaMU OHa ObljIa pacKUCIICHA.

Pexomenayemas aureparypa

1. TOCT 380-2005 "Cranp yriepoauctas OOBIKHOBEHHOTO KadecTBa. Mapku'".

2. TOCT 1050-88 "IIpokaT cOpTOBOM, KaIHOPOBaHHBIH, CO CIIENUAIBHOW OTIEIKON MOBEPXHO-
CTH U3 yTJIEPOJIUCTON KaueCTBEHHONW KOHCTPYKIIMOHHOM cTany. OO0IIHe TeXHUYECKHUE YCIOBH".

3. TOCT 1435-99 "IIpyTKH, MOJIOCH B MOTKH M3 MHCTPYMEHTAJIbHON HEJIETUPOBAHHOM CTaJIH.
OO6mue TeXHUYeCKHe ycaoBus"

4. TOCT 535-2005 «IIpokat copToBOi U (haCOHHBIA M3 CTAIH YTIEPOIUCTON OOBIKHOBEHHOTO
kauecTBa. OOIIMe TEXHUUECKHE YCIOBUS

5. Mapounuk craneii u crutaBoB / B.I.Copokun, A.B.BonocuukoBa, C.A.Bsitkun u np. - M.:
MammHocTtpoenue, 1989. - 640 c.
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Knaccudpukanus 1 MapKupoBKa JIETMPOBAHHBIX CTaJIel

1. Heab padoThI:
- 03HAKOMHUTKCS € Kiaccu(uKalueil, Ha3HaueHUeM U MapKHUpPOBKOM JIETHPOBAaHHBIX CTaleH.

2. KpaTkue TeopeTudeckue cBeieHUS

DneMeHTBHl, clieliiaibHO BBOAUMBIE B CTaJlb B ONPEAEIEHHBIX KOHIIEHTpAIHIX (KpoMe yriepoaa)
C LIEJIBIO U3MEHEHMSI €€ CTPOEHUS U CBOMCTB, Ha3bIBAIOTCS JIETUPYIOIKMMU IEMEHTaMu. B ¢BsA3M ¢ 3TUM
CTaJld, B KOTOpbIE JJIsl MOJIy4eHUs TPEOYyEeMbIX CBOMCTB CHEIMAIIbHO BBOJST JIETHUPYIOLIUE 3JIEMEHTHI,
Ha3bIBAIOTCS JIETUPOBAHHBIMU WJIU CIIELIMAJIbHBIMU CTAJISIMHU.

CrnenyeT UMETh B BUJLY, UTO 3JIEMEHTHI, pacCMaTpUBaeMble KaK IPUMECHBIE B TOM Cllydae, Korjaa
OHH NOMAJAI0T B CTaJIb (CIyyailHO WJIM IO TEXHOJOTHYECKUM IPUYMHAM) B IIPOLIECCE €€ IPOU3BOJICTRA,
OyZlyT OTHOCUTBCS K JIETUPYIOLIUM, €CJIM OHU BBOJASTCS B CTallb CIIELUATIbHO U B 33JJaHHOM KOJIMYECTBE.
T.e. ogHM U Te K€ IEMEHTHI MOTYT BBICTYIIaThb M B POJIM NPUMECHBIX, U B PoaH jerupyromux. [Ipu
9TOM KOHLIEHTPALUU JIETUPYIOIIUX 3JIEMEHTOB MOTYT OBITh M BECbMa HU3KUMU: HAIIPUMEpP, PEKOMEHTY-
eMoe cojiepkaHue 0opa B KOHCTPYKIHMOHHBIX cTajsx orpanuuuBaercs 0,001-0,003 %; crans, conep-
xaras 0,05-0,1 %V wmm 0,1 %Ti1, cuuraercs JerupoBaHHON BaHAAUEBON WM TUTAHOBOW CTaJIbIO, IMO-
CKOJIBKY 3TH 3JIEMEHTHI CIIELIUAIIbHO BBOAMIIN B CTAJIb JJIS MOJIy4YEHUsS TpeOyeMbIX CBOWCTB.

JlerupoBaHHbIE CTaIM MOTYT OBITH KJIaCCU(PUIIMPOBAHBI 110 YETHIPEM MPU3HAKAM: [0 PaBHOBEC-
HOM CTPYKTYpE, II0 CTPYKTYpE IIOCIIE OXJIAXIECHUS Ha BO3/yX€, II0 COCTaBy U 10 Ha3HaueHUo. B nan-
HOM paboTe Mbl OCTAHOBUMCS TOJIBKO HA JBYX MOCIEAHUX MPU3HAKAX.

Ilo xuMHYecKOMy COCTaBy B 3aBUCUMOCTU OT OCHOBHBIX JIETUPYIOLIUX 3JIEMEHTOB CTaJINA NOA-
paszenstoTcsl Ha TPYMIbI, HAPUMEp, XPOMUCThIE, HUKEIbMOINOIEHOBbIE, XPOMOHHUKEIbBAHAIUEBLIE,
XpOMOMapraHLEeHUKEIEBbIE C MOIUOAEHOM U TUTAHOM U JIp.

B 3aBucumocTu 0T Ha3HAa4YEHUs JIETMPOBAHHbBIE CTAJIM MOKHO pa3[eNUTh Ha ClEAyIolue Ipymn-
TIBI:

- KOHCMPYKYUOHHblE CMANU, IPETHA3HAYeHHbIE I U3TOTOBIICHUS JIeTaleld MalluH. JTH CTallH,
KaK IpaBHUJIO, TIOJBEPraiTcs y MoTpeOuTens TepMuueckoil oOpaboTke. bimskue mo cocraBy K KOH-
CTPYKLHMOHHBIM CTaJISIM, HO HE TIpeJHa3HAaYeHHbIE JJI1 TEPMUUECKON 00paboTKe y MOTpedUTeNs U vale
BCEro ynorpedsieMble B CTPOUTENBCTBE, OOBEANHAIOTCS B IPYIITy CTPOUTENBHBIX CTalleH;

- UHCMpYMeHmaibHble CManu, UAyUMe Ha U3TOTOBJIEHUE PEXYIIEro, MEPUTEIHLHOr0, ITaMIIO-
BOT'O ¥ IPOYEr0 UHCTPYMEHTA,

- CManu u cniagsl ¢ 0COOLIMU CEOUCMBAMU, K KOTOPBIM OTHOCSITCS CTaJli, 00JIaaf01e KaKIM-
1100 Pe3KO BBIPAXKEHHBIM CBOMCTBOM: HEpP>KaBEIOIIUE, KapOIPOYHbIe, U3HOCOYCTOWYHMBBIE, C OCOOCH-
HOCTSIMM TEIIJIOBOT'O PACIIMPEHMS], C OCOOBIMU MarHUTHBIMU WJIM 3JIEKTPUUYECKUMU cBoiicTBamu. B psne
CIIy4aeB 3TH CTaJH COJAEpkKaT TaKoe OOJIbIIOE KOJIMYECTBO JIETUPYIOIIUX 3JEMEHTOB, YTO UX HY)KHO
MIPUYUCIATh HE K CIUIaBaM jKele3a, T.€. HE K CTaJsIM, a K CJI0)KHBIM MHOTOKOMIIOHEHTHBIM CIUIaBaM.
Opnako yeTkasi TpaHUIla MKy TAaKUMU CIUIaBaMU U CTAJIIMU OTCYTCTBYET.

Jnst 0003HaUEHHSI MapOK CTaJIM MCIIOJIb3YETCSI COOTBETCTBYIOMIHE H(PO-OyKBEHHBIE KOMOMHA-
nmu. Kaxxaplid JIeTHpyromuil 2eMeHT 00o3HavyaeTcs OykBou: : A - a3ot, P - 6op, C - kpemunid, T - Tu-
taH, @ - Banaauii, X - xpom, I - mapranen, H - aukens, M - momubaen, B - Bonsdpam, K - kobansT, [ -
Menb, b - Hnodwit, 11 - mupkonuit, I1 - pocdop, U - peaxozemenbabie MeTauibl, FO - aTroMUHU.

Mapku ¥ XMMHYECKHI COCTaB JIETUPOBAHHOM KOHCTPYKLMOHHOW CTalld PETJIAMEHTHUPYIOTCS
I'OCT 4543-71 "TIpokar u3 JIernpOBaHHOW KOHCTPYKIIMOHHOM CTanH. TeXHUYECKHUE yCIOBHS".

B o00o3HaueHnn MapoK KOHCTPYKIIMOHHOM CTaly NepBble JBe HU(GPHI YKA3bIBAIOT CPEIHIO0
MacCOBYIO JIOJIIO YTJIEPOJa B COTHIX JIONIAX MPOIEHTA, OYKBHI 32 IU(ppaMU 03HAYAIOT COOTBETCTBYIOIIUE
aerupymomue 3nemMeHTsl. Ludpsl, cTodiue nocne OykB, yKa3bIBalOT IPUMEPHYIO MAacCOBYIO JIOJIIO Jie-
TUPYIOIIETO AJIEMEHTA B IeNbIX enquHuax. OTcyTcTBre MUQPPHI 03HAYAET, YTO B MapKe COACPIKUTCS 10
1,5 % 3TOTO NETUPYIOIIETO JIEMEHTA.

B 3aBucuMocTH OT coaepxaHHs MPUMECHBIX 3JIEMEHTOB M, COOTBETCTBEHHO, CBOWCTB, KOH-
CTPYKLHOHHAsI CTajb JEATCS Ha KATErOpUU:
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- kauecTBeHHasa. Hanpumep, 15X, 20XH2M, 40XTHM;

- BbICOKOKauecTBeHHas. Ha mpuHaaneXHOCTh CTalM K 3TOM KaTeropuu ykasbiBaeT OykBa A B
KoHIle Mapku (OykBa A, yKasbpIBalolias, 4TO CTajlb JIETUPOBAHA a30TOM, CTABUTCS TOJHKO B CEpEIUHE
mapkn). Hammpumep, 20XH3A, 35XI'CA, 38X2MIOA;

- 0co0OBBICOKOKauecTBeHHas. K 3TO KaTeropuu OTHOCAT CTajb AJIEKTPOIILIIAKOBOTO TIEperiaBa
Y B KOHIIE 0003HAYCHUS €€ MapKu cTtaButTcs uepes tupe oyksa 1. Hampumep, 30XT'C-11, 30XT CA-I11.

I'OCT 4543-71 BBOAUT OTpaHUYCHHUS HA OCTATOUHOE COJIEPKAHUE TPUMECHBIX 31eMeHTOB (S, P,
Cu, Ni, Cr) B cTanu B 3aBUCUMOCTH OT €€ KaTeropuu Mo KauecTBY U crocoba BbIIUIaBKU. Tak, comepixa-
HUe cepbl U Pochopa B Ka4eCTBEHHON CTalM T0JDKHO ObITh He Oosee 0,035 % Kkaxaoro, B BEICOKOKade-
cTBeHHOI - He Ooiee 0,025 %, B ocoboBricokauecTBeHHOM — HE Ooiee 0,025 %S u He 6omee 0,015 %P.
Coneprkanue a30Ta BO BceX CTajsix He TOJBKHO npeBsimath 0,008 %.

XHWMHYECKUH COCTaB M MapKu cymocTpoutensHoit ctaym onpeaenstores 'OCT 5521-93 "Ipo-
KaT CTaJbHOM JJ1s cyiocTpoeHus. Texunueckue yciaosus'". CTaHAapT pacpOCTpaHAETCs Ha JINCTOBOW U
(hacoHHBIN MPOKAT W3 CTAJIM HOPMAJIBHON U MOBBIIIEHHON MPOYHOCTU AJisi cyjgocTtpoeHus. CoriacHo
stomy 'OCTy npumeHstoTcs ciieyrolmue MapKu Cy10CTpOUTENbHBIX cTanel: A, B, D, E; A275, D275,
E275; A32, D32, E32; A36, D36, E36; A40, D40, E40. Jlna craneit A, B, D, E npenen tekydectu co-
craBisieT 235 H/mMm?, craneii A275, D275, E275 — coorBercTBerHO 275 H/MM?, 1UTst OCTaTbHBIX MapoK
uudpsl nociae GyKB COOTBETCTBYIOT 3HAUEHHIO Npejiena TekydecTH (Re) B Kr/MM2,

B crannapre npuBeieH XMMUUECKHMM COCTaB cTajeil: conepkanue yriepoa ¢ tasix A, B, D, E
cocrapisieT 0,21 %, Bo Bcex ocranbHbIX — 0,18 %. Conepxanue cepbl U ochopa B cTalAX MEPBBIX
nByx rpynm orpanndero 0,040 % (xaxaoro snemenra), B octanbHbiXx — 0,035 %. B cransax, mapka Ko-
Topbix HaunHaeTcs ¢ OykB A u B, 'OCT pernamentupyer padory yaapa KV npu 0 °C, D — npwm -
20 °C, E — pu -40 °C.

O6o03HaueHNEe MapKH CTaJI JUIsl CTPOMTENBbHBIX KOHCTpYKIui coriacHo I'OCT 27772-88 "IIpo-
KaT JJI CTPOUTEIBHBIX CTALHBIX KOHCTPYKIMH. OO0IIre TeXHUYECKUE YCIOBUA" HaYMHACTCS C OyKBBI
C (cTpoutenbHas), nanee cleayroT HUudpsI, YCIOBHO 0003HAYAIOIIME Npejen TeKydecTd B H/mMm2, Byk-
Ba K B KoHIIe 0003Hau€HUsI HEKOTOPHIX MAPOK CTAJIM 0003HAUYaeT BapUaHT XUMUYECKOTO0 COCTaBa, OyK-
Ba T — cTanmb TEpMOYIIPOYHEHA ¢ MTpoKaTHOTO HarpeBa (Hampumep, C235, C590K, C345T).

XHMMHMYECKUHN COCTaB U CBOMCTBA MHCTPYMEHTAJIBHBIX JIETUPOBAHHBIX CTAJIEH PErIaMEHTUPYIOT-
csa TOCT 5950-2000 "IIpyTKu ¥ MOJOCH M3 MHCTPYMEHTAIBHOM JISTUPOBAHHOW cTanu. TeXxHHUecKue
ycioBus". CorjlacHO 3TOMY CTaHAApPTy COOTBETCTBYIOIIYIO METAJIONPOIYKLHUIO [0 Ha3HAUYEHUIO MOJ-
Pa3IeNsIoT Ha TPYIIIBL:

- JUI W3TOTOBJICHUS MHCTPYMEHTA, MCIIOJIb3YEMOIO B OCHOBHOM Uil 0Opa0OTKH METaliOB U
JPYTUX MaTepuaioB B XOJOJHOM COCTOSIHUU;

- JUIS U3TOTOBJIEHUS MHCTPYMEHTA, UCII0JIb3YEMOI'0 B OCHOBHOM JIsl 00pabOTKM METaJUIOB /1aB-
JeHueMm 1pu Temmeparype Boiie 300 °C.

Mapku cTanu no JErupoBaHUIO MOAPA3IEIISIOT Ha !

- HU3KOJIETMPOBaHHbBIE HHCTPYMEHTaANIbHBIE, HanpuMep, 8X P, B2®d, 12X1, XBCI'®, 6XBI;

- CpeIHEJIETUPOBaHHBIE HWHCTPYMEHTaNIbHBIE, Hamnpumep, XB4®, 7XI2BM®, 4X5B2dC,
5X3B3MDC;

- BBICOKOJIETMPOBaHHbIE HHCTPYMEHTaIbHBIE, HanpuMep, X12, X12d1, 05X12H6J12MDCI'T.

B 00o3HaueHnn Mapok nepBble MUQPPHI 03HAYAIOT MACCOBYIO JIOJIO YIiIepo/ia B IECATHIX JIOJIAX
nporieHTa. OHM MOTYT HE YKa3bIBaThCs, €CIIM MAcCOBast J0JIsI yTiiepoja Oin3Ka K eIMHUIE WK OOJIbIe
eauauibl. [{udpel nociae OykB 03HAYAIOT CPEIHIOI MACCOBYIO JOJIO0 COOTBETCTBYIOIIETO 3JIEMEHTA B
nenbix eauannax. OTcyTcTBre MU(PBI 03HAYAET, YTO JIOJISL STOTO JIETUPYIOMIETO 3JIEMEHTa paBHA, IPH-
MepHO, | %. B oTaenbHbIX coyyasx MaccoBas OIS JETUPYIOIIETo AIEMEHTa He YKa3bIBaeTC s, €CJIM OHA
He npesbimaer 1,8 %.

Copepxanune cepbl U Gochopa B JerHpOBAaHHON MHCTPYMEHTAJIBHOW CTaM HE JOJDKHO MPEBBI-
math 0,030 % (kaxxmoro sneMenTa), a s ctaniu, noiydeHHo merogom DI, conepxanue cepbl He
nomxHo npessimath 0,015 %. ConepskaHue OCTaTOYHOTO HUKENS B CTAJISX BCEX MApOK, HE JIETUPOBAH-
HBIX HHUKeNeM, nonyckaercs 1o 0,35 %; coaep:kanure 0cCTaTOUHOM Meau He A0bKkHO npeBbimarh 0,30 %.
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CoctaBbl M CBOMCTBa J1e()OpPMUPYEMBIX CTaJIell U CIUIABOB HA JKEJIE30HUKEJIEBOM M HUKEIEBOU
OCHOBax, IMpeJIHa3HaYeHHBIX JIJIsl pabOThl B KOPPO3HOHHO-aKTUBHBIX CPeax W MPU BBICOKHX TemIepa-
typax pernamentupytorcss [OCT 5632-72 "Cranu BBICOKOJETUPOBAHHBIE M CIUIABBI KOPPO3HMOHHO-
CTOMKHE, KapOCTOMKHUE M )apomnpouHnble. Mapku". CorinacHo 3TOMY CTaHIApPTy K BBICOKOJIETHPOBAaH-
HBIM CTaJISIM YCIIOBHO OTHECEHBI CILJIaBbl, MaccoBasi JI0JIs JKelie3a B KOTOpbIX Ooinee 45 %, a cymmapHas
MaccoBasi 10JIs JISTHPYIOMIMX 3JieMeHToB He MeHee 10 %, cuuTas o BepXxHeMy Ipefeny, Ipyu MacCOBOU
JI0JIe OJTHOTO U3 DJIEMEHTOB HEe MeHee 8 % 10 HIKHEMY TMpeJeIy.

B 00o3HaueHnn Mapku BHICOKOJIETUPOBAHHOM cTaiu Hu(pbl nepes OyKBEHHBIM MHIEKCOM YKa-
3bIBAIOT CPEJIHEE WJIM MaKCHUMajbHOE (IpU OTCYTCTBHUM HMIKHEIrO IpEJeNa) COJEp KaHUE YIriepona B
CTaJli B COTHIX A0JISIX MporeHTa. [udpsl, crosmue nocine OyKB, YKa3bIBalOT CPEHEE COJIEpIKaHUE Jie-
TUPYIOLIUX 3JEMEHTOB B IIEJIBIX €IMHUIAX, KPOME JIEMEHTOB, IPUCYTCTBYIOIIMX B CTAJIM B MAJIBIX KO-
andectBax. bykBy A (a30T) cTaBUTh B KOHIE OOO3HAYEHUS MAapKU HE JOMyCKaeTcs (Hampumep,
40X9C2, 11X11H2B2M®, 18X12BMb®P, 08X17H5M3).

K crmaBam Ha HUKeENIEBOW OCHOBE OTHOCSTCS CIUIaBBI ¢ cojiepkanreM Ni 6onee 50 %. B otnu-
YHe OT JIETUPOBAHHBIX CTaJlel, HANMEHOBAHNE MAapOK HUKEJIEBBIX CIJIABOB COCTOUT TOJBKO M3 OYKBEH-
HBIX 0003HAUYEHUI AJIIEMEHTOB, 32 MCKIIIOUEHUEM HHKEJs, Mociie KOTOPOro yKasbiBaloTcs Hudpsl, 000-
3HavalolLUe ero cpennee cojepxkanue B % (Hanpumep, XH35BTHO, XH70BMTIOD).

Cranu U cruiaBbl, TOJYUYEHHBIE CIICUAIBHBIMU METOJaMH, JOMOJIHUTEILHO 0003HAYaloT Yyepes
TUpE B KOHIIC HAaWUMEHOBAaHUS MapKd COOTBETCTBYIOIIMMHU OykBamu (Hampumep, B/l - BakyymHO-
nyroBoi neperiaB, BO - BakyyMHO-KucI0poaHOe paduHupoBanue, LI - 35ekTponuiakoBsiid eperian
u mp.).

Buumanue: ucnonb3dyemble paHee 00O3HAUEHUS MApOK CTalld, HE BKJIFOUEHHBIX B CTaHIAPThI
(tunma OU. OI1, K, 1IN u ap.), TaHHBIM CTaHIApPTOM 3allpelieHbl K UCIO0Ib30BaHUIO BO BHOBb CO3/1aBae-
MOl TOKyMEHTAallUK U MOTYT yKa3bIBaThCs (MU HEOOXOAMMOCTH) TOJIBKO B CKOOKax 1Mocjie HOBOro 000-
3HAYEHUS:

HoBoe o603HaueHme Crapoe o003HaueHHE
40X9C2 4X9C2
11X11H2B2M® X12H2BM®
07X16H6 X16H6 (O11288)
08X17H6T JI1-21

CocTaBbl M CBOMCTBA CTAJIHM M CIUIABOB CO CIIEIUAIBHBIMU CBOMCTBAMHU TaK)Xe PErIaMEHTHPY-
IOTCSI COOTBETCTBYOMUMH cTanaaptamu (Hampumep, I'OCT 10994-74 "CrutaBel iperu3noHHbie. Map-
ku"; TOCT 14082-78 "IIpyTku u JIUCTHI U3 MPELUN3UOHHBIX CIIABOB C 33JaHHBIM TEMIIEPATypHBIM KO-
3¢ PUIMEeHTOM JTMHEHHOTO pacIiMpeHusi. TeXHUYECKHue yCIoBus" U ap.).

Cranu, npeHa3HAYCHHBIC /IS TIOJIYYEHUS JIeTalleil METOJIOM JIMThsI, HIMEIOT TaKoe ke 0003Ha-

YeHHe, KaK U KOHCTPYKIIMOHHBIE CTalli, TOJIBKO B KOHIIE Mapku fobaBnsercs Oyksa JI (nampumep, 20J1,
30XTOPJI, 12X18HITII, 110T°13J1).

3. Ilopsiiok mpoBeAeHUsI MPAKTHYECKOTO 3aHATHS

[Ipexae yeM NpUATH Ha 3aHATHE, CTYACHT OO0SI3aH 03HAKOMHUTHCS C JAHHBIMH METOAMYECKUMHU
YKa3aHUSAMH.

[Tocne oOcykIeHHsI HESICHBIX BOIIPOCOB C MPETOaBaTeNIeM, KX Ibli CTYICHT MOJIyYaeT OT Tpe-
moJIaBaTeNs 3aJjaHne C yKa3aHHEeM HECKOJIbKUX MapOK JISTHPOBAHHBIX CTaJled MM CIUIaBoB. Vcmomb3yst
COOTBETCTBYIOIIIUE CTAHAAPTHI MM CIIPABOYHYIO JIUTEPATYpPY, CTYJIEHT JODKEH B MHCbMEHHON (opme
OTBETUTH IO KAXKJIOW U3 YKA3aHHBIX B 33/IaHUU MapKe CTaju (CIIaBa) Ha CJICTYIOIIHE BOIPOCHI:

- K KakoW KJIacCU(pHUKAIMOHHON rpymme (10 Ha3HAYCHWIO, 10 KauyeCTBY) OTHOCHTCS JTaHHAs
cTaib (CIuUiaB);

- KaKOB €€ XUMHUYECKHUI1 COCTaB;

- KaKOBBI pCKOMCHAYCMBIC oOJractu ee IIPUMCHCHUAA.
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Kaaccupukanusa 1 MApKMPOBKA HBETHBIX METAJIJIOB U CILIABOB

1. Heab padoThI:
- O3HAaKOMUTbCA C KiIaccu(uKayei, Ha3HaYeHHEM U MapKUPOBKOW 1IBETHBIX METAJUIOB U CILIA-
BOB.

2. KpaTkue TeopeTnyecKkue CBeIeHUs

L{BeTHBIC MeTaIBI ABISAIOTCS O0Jiee JOPOTUMHU U Ae(DULIUTHBIMU 110 CPABHEHUIO C YEPHBIMU Me-
TaJlllaMH, OJHAaKO 00J1aCcTh UX IMPUMCHCHUA B TCXHUKEC HCIIPEPBIBHO PACHINPACTCA. B cBs3u ¢ Pa3sBUTUEM
HOBBIX OTpacjeil MPOMBIIIJIEHHOCTH MOCTOSHHO BO3HUKAIOT HOBBIE crienupuieckue TpeOoBaHUs K Me-
TAJJIMYCCKUM MaTCpUuaiaM. DTO BBI3BAJIO Pa3sBUTHUC NPOU3BOJACTBA MHOI'UX METAJIJIOB U CIIIABOB, KOTO-
pble B HEJAJIEKOM MPOLLIOM M3rOTaBIMBAIN B HEOOIBIINX KOJIMYECTBAX TOJIBKO IS LieJIel UCCiejoBa-
HMU.

Bosnee sxecTkue TpebGoBaHMs K Macce KOHCTPYKIUH, yA€IbHON MPOYHOCTH U KECTKOCTH MaTepu-
aJoB /IS MX M3TOTOBJIEHUS 3aCTaBJISIIOT KOHCTPYKTOPOB 3a4acTyl0 OTKa3bIBaTbCsl OT TPAJULMOHHO
MPUMEHSEMBIX JUISl 3TUX L€l YepHBIX MeTaJuIoB. Bee 3To 00BsCHAET HENPEephIBHOE YBEINYEHUE YHC-
Jla IPOMBIIIJICHHBIX CIIJIABOB Ha OCHOBC IIBETHBIX MCTAJIJIOB. Bwmecte ¢ TEM, HCKOTOPLIC CILIAaBbI IICPEC-
CTAIOT yJIOBJICTBOPSAThH Y>KECTOUYAIOIUMCS TPEOOBAHUAM K YPOBHIO X SKCILTYyaTal[HOHHBIX CBOMCTB, UTO
MIPUBOAUT K MCKIIOYEHHUIO WX M3 COOTBETCTBYIOIIMX CTaHAAPTOB M 3aMEHE X Ha Oosiee 3¢ (HEeKTUBHBIE
CIUIaBBI.

Huxe paccMoTpeHbl OCHOBHBIE CTaHAApPThl HA MApKU U COCTaBbl CIUIABOB HAa OCHOBE Haubouiee
LIMPOKO MCIIOJIb3YEMBIX B IIPOMBIIIJIEHHOCTH I[BETHBIX METAJUIOB: AJIFOMUHMS, MEU, HUKEIIA, MarHus,
THUTAaHAa.

AnomMunuil u cniaswl Ha €20 0CHo8e

Mapku 1 XUMHYECKUH COCTaB MepBUYHOr0 amtoMuHus pernamentupytorcs 'OCT 11069-2001
"AmoMuHuN nepBUUYHbIM. Mapku". B 3aBUCHMOCTH OT XMMHUYECKOTO COCTaBa MEPBUYHBIA aTIOMUHUI
MOJIpa3ieNsieTcsl Ha aJlOMHUHUNA 0c000i, BEICOKOM U TeXHUYecKoi uncToThl. K mepBoii rpymnme oTHOCHUT-
cs1 A999, conepxammii He MeHee 99,999 % amomunusa (OykBa A 03Ha4YaeT AMFOMUHUUN, ITUGPHI MTOCTE
OyKBBI — MUHUMAJIBHOE COZIEp KaHuE almoMUHUS cBepxX 99 %). Ko BTOpO#i rpymme OTHOCATCS MapKu OT
A995 10 A95 (99,995...99,95 % Al), k Tpetneit — ot A85 10 A0 (99,85...99,0 % Al).

Mapku 1 XUMHUYECKH COCTaB aJlOMUHUS U €TO CIUIABOB, MPEIHA3HAUCHHBIX IS H3TOTOBIICHUS
oty habpuKaToOB METOAaMHu Topsiueit uinu xonoHou aedopmarnmu ¢ 01.07.2000 r. permaMeHTHPYIOTCS
I'OCT 4784-97 "AnroMyuHUN ¥ CIUIaBbl alfOMUHUEBBIE neopmupyembie. Mapku'". HaumenoBanue ma-
POK, IPUBEICHHBIX B CTaHJAPTE UMEIOT ABOHHOE 0003HAUYEHHUE: MIPEXKHEE, cocTosIee U3 OyKB U udp,
u HoBoe 1udpoBoe. g nuudpoBoit MapKUPOBKH MPHUHSITA cucTemMa u3 yeThipex 1udp. [lepBas nudpa
0003HaYaeT OCHOBY CILIaBa — aJIOMHHUHN, BTOpas — XapaKTEPHU3YeT TIJIaBHBIA JIETHPYIOIIUN 3JI€MEHT
WM TPYNIy JIETHPYIOUINX 3JIEMEHTOB, TPEThsi M 4YeTBepTas HU(pbl 0003HAYal0T HOMEp cruiaBa. s
0003HaYeHHS TIABHOTO JIETHPYIOLIETO 3JIEMEHTA WM TPYIIIBI JISTHPYIOUINX 3JIEMEHTOB HCHOJB3YIOT
crenyromue nupsl:

0 — YHCTBIN aTFOMUHHIA;

1 — crumaBer cucrem Al-Cu-Mg, Al-Cu-Mg-Fe-Ni;

2 — crassl cucteM Al-Cu-Mn, Al-Cu-Mn-Li-Cd;

3 — crutaBel cucteM Al-Si, Al-Si-Mg, Al-Si-Mg-Cu;

4 — crutasel cucreM Al-Mn, Al-Cr, Al-Be;

5 — crutaBel cuctem Al-Mg;

9 — crutaBel cuctem Al-Zn-Mg, Al-Zn-Mg-Cu;

6, 7, 8 — pe3epBHbIE IUPPHI.

Antomunuil oeghopmupyemuiii o603Havaetcs oyksamu AJl, 3a kotopbimu crienyroT mudpsr 000,
00, 0 wnu 1, xapakTepu3yolIre MacCOBYIO JIOJII0 aJIFOMMHHUS (B CKOOKaX yKa3zaHa HOBasi MapKUPOBKA U
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conepxarme Al B %): AJT 000 (99,80); AJZI00 (1010; 99,70); AJI0 (1011; 99,50); AJI1 (1013; 99,30);
AJL(1015; 99,0).

BykBeHo-1udpoBasi MapKupoBKa degopmupyemvix antomunuesvix cniasos cucreM Al-Cu-Mg u
Al-Cu-Mn nHaumnaetcst ¢ OykB [ (mypamtomun), AB (aBuanmoHHbIi amoMuHuid - "aBuans") i AK
(amrOMHMHHEBBIN KOBOYHBIH CIIaB), 32 KOTOPBIMH CIEAYIOT HU(PHI, 0003HAYAIOUINE YCIOBHBIN HOMEP
crutaBa. Hampumep (B ckoOkax yka3zaHa HoBas nudpoast mapkupoBka): 1 (1110), 16 (1160), B65
(1165), AKS8 (1380). BHOBb pa3paboTaHHbIE CIIaBbI UMEIOT TOJBKO MU(PPOBYIO MapKUPOBKY, HAIpH-
mep, 1201, 1105. Ecnu nocne mapku crout Oyksa "d4" (umcThiit), "mu" (HMOBBILICHHONH YHCTOTHI) WIIH
"04" (0c000 YHCTHIN), 3TO O3HAYAECT MOHIKEHHOE COJIEpKAaHUE BPEAHBIX IIpUMeceH (Tpexae Bcero, Si u
Fe), nanmpumep, 164, 1614, [1604.

CmnaBbl cucteMbl Al-Mn umerot mapku: AMi (1400), 412 (1521), MM (1403) — ¢ Mmarauem.

MapxkupoBka criaBoB cuctembl Al-Mg nHaumnaercs ¢ OykB AMr, mocie KOTOPBIX CIEIYIOT
uu@pbl, COOTBETCTBYIOIINE cpeaHeil maccoBoi none maruus (%), Hanpumep, AMro0,5 (1505); AMr3
(1530); AMr6 (1560).

Cmnasl cuctembl Al-Mg-Si mapkupyrotcs OykBamu AJl wim AB, 3a KoTopbIMu ciienytoT U -
pb1, 0003Havaromue ycnoBHbIM HoMep crutaBa: AJ131 (1310), AA33 (1330), AJ135 (1350), AB (1340).

Cmnassel cuctembl Al-Zn-Mg UMeroT MapKUpOBKY, HauMHaoIIyocs ¢ OykBbl B (Bbicokompou-
HBIN), Hanpumep, B95 (1950), B95mu, B950u. HoBble criiaBel MMEIOT TOJBKO IU(PPOBOE 0003HAUCHUE:
1915, 1925.

B ocobbie rpynmber 'OCT 4784-97 BwimensieT CIUiaBbl, MPEeIHA3HAUYCHHBIC ISl W3TOTOBIICHUS
cBapo4yHOU MpoBoJIOKU (OykBbl «CB» B Havasie 0003HaUEHUSI MapKu AeQOpMUPYEMOro CIUIaBa, Hapu-
Mep, CBAMTI3) u npoBOJIOKH AJis X010 HOM Bbicaaku (OykBa I1 B KOoHIIE MapKu BbILIEyKa3aHHBIX CILIa-
BOB, Harpumep, J[16I1).

Mapku ¥ XUMHUYECKHI COCTaB alfOMHUHHUEBBIX JUTEHHBIX CIIaBOB periamentupytorcss ['OCT
1583-93 "CnnaBbl amomMuHueBbIe JUTeHHbBIE. TexHuueckue yciopus". CurymMunbsl B uymkax AK12q
(CHJI-1), AK12mu (CHJI-0), AK120u (CIJI-00) otnuyaroTes cofepkaHueM IpUMECeH, MPexe BCEro,
Fe, Mn, Ca, Ti. Haubonbiiee copepkanue 3THX 3JIEMEHTOB jomyckaeTcs B craBe AK12:x. st usro-
TOBJICHUS U3/IeNIUI MUILEBOro HazHaueHus npuMenstoT criaBel AK7, AKSM2, AK9, AK12, B koTopbIx
OTpaHUYMBACTCS MAacCcOBasl IOJIsl BPETHBIX ueloBeka nmpumeceid Pb, As, Zn, Be.

Jlumetinvie anomuHuesvie cniagvl, UMEIOT MapKUPOBKY, COCTOSILYIO U3 OyKB, IepBas U3 KOTO-
pBIX A — aJIOMUHUEBBIN, OCTanbHbIE 0003HAYAIOT OCHOBHBIE JIETHUpYIOLIUE 3yieMeHThl cmaBa (K —
KpeMHu#, M — Menb, Mr — maruauii, Mt — maprasen, H — Hukens, 1] — nuHK); mudpsl, cienyromme 3a
OyKBaMH, YKa3bIBalOT CPEHIOI0 MAaCCOBYIO JIOJI0 COOTBETCTBYIOLIETO AeMeHTa (%). DTH CIUIaBbI MOJ-
pas3aenstoTcs Ha rpynnsl [-V mo cucremam JierupoBaHusl.

K crutaBam cuctemsr Al-Si-Mg (rpymma 1) oTHOCATCS, HanpuUMep, Takue, Kak (B CKOOKax ykasa-
HO TpekHee oOo3HayeHHe crutaBa: AJl — alIOMHHUEBBIA JUTEHHBINH, IU(PPBI — MOPSAKOBBIH HOMEP
crmasa): AK12 (AJ12), AK9u (AJI4), AK7mu (AJI91). K cmmaBam cuctemsr Al-Si-Cu (IT) otHOCsTCH,
Hanpumep, AKSM (AJIS), AKSM7, AK8M3u (BAJIS), AK12M2MrH (AJI25); cucremsr Al-Cu (1) —
AMS5 (AJT19); cucremsr Al-Mg (IV) — AMr5Mu (AJ128), AMr104 (AJ127-1), AMr4K1,5M; cuctembt
amoMuHUM-poune komnoHeHTsl — AK7119 (AJI11), ALI4Mr (AJI24). CtannapToM peraaMeHTHPYOTCS
Tak)Ke CIOCOOBI JINThA, BUJA TEPMUYECKON 00pabOTKM OTJIIMBOK M UX MEXaHHYeCKHe CBOMCTBA (Os, O,
HB) nnst naHHO# Mapku crijiaBa. Y clIOBHbIE 0003HAUYEHUS CTIOCOOOB JIUTHS: 3 — B iecuanbie Gopmbl, B —
0 BBITIJIABIISIEMBIM MozessiM, K — B kokuib, [l — non naBnenuem, 1] — ¢ kpucrammzanueit noa gaB-
neHueM (kupakast mrammoBka), O — B 0000ukoBbie popmbl, M — cIijiaB mojBepraeTcsi MOIupUIIMPOBa-
HUIO. YCIOBHBIE 0003HAuU€HUs BUIOB TepMuueckoil oOpaboTku: Tl — HMCKycCTBEHHOE cTapeHue 0e3
npeaBapuTenbHOn 3akanku; T2 — omxkur; T4 — 3akanka; TS — 3akanka U KpaTKOBpEMEHHOE (HEIOITHOE)
HCKYCCTBEHHOE cTapeHue; T6 — 3aKkanka u MoJIHOe UCKYCCTBEHHOE cTapeHue; T7 — 3akanka u cTaOuin-
3UPYIOMIUN OTIYCK; T8 — 3aKajka U CMATYAIOIINI OTITYCK.

I'OCT 14113-78 "CnuiaBbl anmOMUHHEBbIE aHTU()PUKIMOHHBIE. MapKu" perinaMeHTHpPYeT MapKH
U XMMUYECKUH COCTaB CIUIABOB, MPEIHA3HAUEHHBIX ISl M3TOTOBICHUS MOHO- M OMMETaUTUYECKUX
MOAIUIHUKOB. MapKupoBKa aHTU(PPUKIIMOHHBIX CILIABOB COCTOUT U3 OYKB, YKa3bIBAIOIIUX HA OCHOBY
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criaBa (A — aTOMUHMIA) M OCHOBHBIE Jerupytomue snemMenTsl: O — onoBo, H — Hukens, C — cypsma, M
— B KOHIIE MapKl — MarHui, B cepelrnHe Mapku — meab, K — kpemawnii; mudper nocine 6yks O u H —
CpelHee coJepKaHue OJ0Ba WJIM HHKENs COOTBETCTBEHHO (%), mudpsl yepe3 TUpe B aTlOMHUHHEBO-
OJIOBSIHHBIX CILIaBax — cpegHee coaepxanue meau (%).

B uncino aHTHGPUKIIMOHHBIX aTIOMUHUEBBIX CIUIABOB BXOST: TPYIINA aTIOMUHUEBO-0JIOBSHHBIX
criaBoB (Hampumep, AO9-2, AO20-1), amroMmuHHEeBO-HUKeNEeBbIl cuiaB AH-2,5 1 MHOTOKOMITOHEHT-
ueie criaBel ACM (Al-Sb-Mg), AMCT (Al-Cu-Sb-Ti), AMK (Al-Cu-Si). CTaHaapT COACPKUT TaKKe
PEKOMEHIALIMY IO TPUMEPHOMY Ha3HAYEHHIO CILIAaBOB M YCIOBUAM PaOOTHI U3JEIUNA U3 HUX.

Meob u cnnaewt Ha ee ocHose

Mapku 1 XMMHYECKHI COCTaB Meou, M3TOTaBIMBAEMOM B BU/I€ KaTOJIOB, CJIMTKOB U MOy (hadbpu-
katoB pernamentupytorcs ['OCT 859-2001 "Menp. Mapku". CoriacHo 3TOMy CTaHIApPTy Mapka Meau
OTIpeIeNIIETCS CIIOCOOOM TMOJTyUeHHsI U CO/IepIKaHUueM MpuUMecel (B CKoOKax yKa3aHO COJIEp)KaHHE Me-
1M, % He MeHee): aeKkTponuTHueckoe padhunupoBanue — MOOk (99,9935), MOk (99,97), M1k (99,95);
orueBoe padunupoBanue — M006 (99,99), M06 (Cut+Ag npumepno 99,97); neperuiaBka katogo8 — M0OO
(99,96), MO (99,93), M1 (99,90); neperaBka ¢ packucieanem — M1p (99,90), M1d (99,90; nossimeH-
HOe 1Mo cpaBHeHUIO0 ¢ M1p coxepxanue docdopa), M2p (99,70), M3p (99,50); orueBoe pacdunupoBa-
HUE 0TX010B Mean — M2 (99,70), M3 (99,50).

Meono-yunkosvie cniasvl — 1amyHu — MOAPAZICIAIOTCS 10 COCO0Y U3rOTOBICHUS M3ACTHHA U3
HUX Ha nedopmupyemble W auteiiHbie. Ha mepBoie pacnpoctpansercs ['OCT 15527-2004 "CraBbl
MEIHO-IIMHKOBBIC (JITaTyHHU), 0OpabaTkiBacMble aBiaeHHEM. Mapku'", KOTOPBIN ONpeneseT HauMeHOBa-
HUS, MapKu, XUMHUUYECKHUI COCTaB U MPUMEPHOE HA3HAYEHUE BKIIOUEHHBIX B HETO CIUIaBOB. MapKupoOB-
Ka CIUIAaBOB Ha4yMHaeTcs ¢ OykBbl JI — naTyHb; 3a HEe#l cienyroT OyKBBI, 03HAYAIOUINE OCHOBHBIC JICTH-
pytomue 3neMeHThl (A — amromunuid, XK — xxene3o, M — mapranen, H — nukens, O — onoBo, C — cBH-
Hen, K — kpeMuuii, M1 — MBIIIBSK); TIEpBBIE B UGPBI — cpearsisi MaccoBas noiist meau (%), mocie-
NyIOIle — CpedHssl MaccoBas IOJis APYTuX 3neMeHToB (%), B TOM ke MOpsiAKe, Kak U OyKBbI; OCTallb-
Hoe 110 100 % — mMaccoBas 10151 IMHKA.

W3 nBoitHbIX crutaBoB cucteMbl Cu-Zn B crangapte GUrypupyror (B ckookax o003HaueHue Map-
ku): Tomnak (J196, JI90), nonyromnaxk (JI8S, JI80), marynu (JI70, JI68, JI63, J160). B yucno cnenuansb-
HBIX (CJIOKHBIX) JaTyHEH BXOAUT OOJbIasi TPYIa CIUIaBOB, JIETMPOBAHHBIX OJHUM HIIM HECKOJIbKUMU
(kpoMe IMHKa) 3JIEMEHTaMH, HalpuMmep, JaTyHb antomuHueBas (JIA77-2), naTyHb alroOMUHHEBO-
HukeneBas (JIAHS9-3-2), natyHp aqroMUHHEBO-HHUKeNe-KpeMHUCTO-MapranioBas (JIAHKMu75-2-2,5-
0,5-0,5) u mp.

I'OCT 17711-93 "CnaBbl MeIHO-ITMHKOBBIE (JaTyHH) JUTEHHBIE. Mapku'" pacrpocTpaHseTcs
Ha MEJHO-IIMHKOBBIE CIUIABBI JUISl U3TOTOBJICHHS M3/IeNHii JInTheM. COrJIaCcHO 3TOMY CTaHAapTy HaWMe-
HOBaHHE CIIJIaBa OMpeesieTcss HA0OPOM OCHOBHBIX JIETUPYIOIIUX AJIEMEHTOB (KpoMe LMHKa). Mapku-
POBKa CIJIaBOB HaumHaeTcsi ¢ OykBbl JI — HaTyHb, 32 KOTOPOH cieaytoT OyKBbI, 0003HAYAIOIINE OCHOB-
HbIe 35eMeHThl crutaBa (Il — muak, A — amomunuid, K — kpemuuii, C — cBunen, M1 — mapranern, XK —
XKele30), U MUpPbl, COOTBETCTBYIONINE CPEIHEH MaccoBOi joie 3Tux 3nemMeHToB (%). Hampumep: na-
TyHb cBuHIOBas JII[40C; natyns maprannoBo-xene3nas JIL40Mu32K; naTyHp alqrOMHUHUEBO-KENIE30-
mapranuosas JIH23A6)K3Mu2 u T.4.

CrangapT COIEpKUT Takke TpeOOBaHUA K MEXaHHYECKHUM CBOWMCTBaM MaTepHalia OTIMBOK (Os,
Mlla; 6, %; HB), pexoMmeHmyemple criocoObl U MPUMEPHOE HA3HAYEHHUE JINThS U3 PA3ITUYHBIX MapoK Jia-
TYHH.

MapkupoBKa cniagos meou ¢ 01060M Uiy Opyeumu (Kpome yumka) snemeHmamu — OpoH3 — co-
ctout u3 OykB bp (OpoH3a), 32 KOTOPBIMU CIEeIyIOT OyKBbI, 0003HAUAIOIIME OCHOBHBIE JIETUPYIOIINE
anemeHThl (O — onoBo, 1] — muak, C — cBunen, @ — dochop, A — amromunnii, H — Hukens, b — 6epui-
mui, T — tutan, XK — xkenezo, Mu — mapranen, Mr — marauii, K — kpemuuii, Kn — kagmuii, X — xpom,
Cp — cepedpo, Cy — cyppMa), 1 mudpsl, YKa3pIBAOIIHE UX CPEIHIO MaccoByio noito (%). byksa JI B
KOHIIE MapKH OTIUYAET JUTCHHYIO MapKy OpOH3BI OT ee AeOopMUpyeMOro aHalora; OTCYTCTBUE OYKBBI
JI o3Hay4aeT, 4To Takasg Mapka OpOH3BI — TOJIBKO JIUTEHHAS.



22

Ha onossaunvie numeiinvie 6ponsvr pacupoctpansercs [OCT 613-79 "BpoH3bl 0nOBSIHHBIE JTH-
terinbie. Mapku" (Hanpumep, bpO31[12C5, bpOS8LI4, bpO10®d1). B cranmaprax comepkarcs Takxke
TpeOOBaHUS IO MEXaHUYECKUM CBOWCTBAM TEPMHMUYECKH HEOOpaOOTaHHBIX OpPOH3 M PEKOMEHJIAIMH 10
WX IPUMEHAEMOCTH. MapKu U XUMHUYECKUN COCTaB 6€30/1065HHbIX OpOH3, TIPEAHA3HAYEHHBIX JIJISl U3T0-
TOBJICHHS OTJIMBOK, TOJKHBI cooTBeTCTBOBaTh 'OCT 493-79 "BpoH3bl 6e3010BSHHbBIE JIUTEiHbIE. Map-
ku" (Harmpumep, bpAIMu2J1, bpA9XK4H4Miil, bpCy3H313C20D).

Mapku, XUMHUYECKAN COCTaB M MPUMEPHOE HAa3HAYCHUE Oedhopmupyemvix OPOH3 CONEPIKATCS B
I'OCT 5017-74 "bpoH3sl oJioBIHHBIC, oOpabaThiBacMbie naBiieHneM. Mapku" (Hanpumep, bpO®8,0-
0,3; bpOlLl4-3; bpOIlC4-4-2,5) u TOCT 18175-78 "bpon3sl 6e3010BsHHBIC, 00pabaThIBacMbIC JTaBIie-
HueM. Mapku" (Harpumep, bpAS; bpAXKMi10-3-1,5; bpbHT1,9 — conepxanue Gepriiius B 3TOH Map-
ke 1,85-2,10 %, HuKens U TUTaHa — JecATHIE A0NM mpoueHTa). COrjJacHo 3THM CTaHAapTaM HUQPHI,
YKa3bIBAIOIUE CPEIHIOI MACCOBYIO JIOJIIO JIETUPYIOLIMX AJIEMEHTOB, PACIONaralTcs B KOHIle OyKBEH-
HOro 0003HAUEHHSI B TOM K€ MOPSAKE, YTO U COOTBETCTBYIOIUE 3TUM 3JIEMEHTaM OYKBBI.

Cniagbl na ocnose maznus

Mapku ¥ XUMUYECKUH COCTaB Odedopmupyembix MAcHUesbIX CNide08, TPeAHa3HAUYCHHBIX IS
M3TOTOBJICHHUS TT0TyhaOpUKaToOB METOIOM ropsiueit aedopmarnmu, pernamentupytorcs [OCT 14957-76
"CntaBel MaraueBbie nedopmupyemsie. Mapku". O003HaYeHHE MAapKH CIJIaBa COCTOMT M3 OykB MA
(MarHueBbIi 1eOPMHUPYEMBIif) U CIEAYIOMINX 32 HUMU (P, YKa3bIBAIOIINUX YCIOBHBIHN (TTOPSIKOBBII)
HOMep cruiaBa (Hanpumep, MA2, MA2-1, MA18).

Ha nureiinbsle MaraueBsie cruiaBbl pacnpoctpansercss [OCT 2856-79 "CruiaBbel MarHueBbIe Jiu-
terinbie. Mapku". CormacHO 3TOMy CTaHIapTy 0003HAaYEHUE MApKH CIIaBa cocTOuT U3 OykB MJI (mar-
HUEBBIM JIMTENHBIN) U YCIOBHOIO HOMEpA CIUIAaBa; JUIsl HEKOTOPHIX CIJIABOB B KOHIIE MapKH yKa3bIBa-
FOTCSI MHJEKCHI "Mu" — MOBBIICHHOW YHCTOTHI Wiu "oH" — oOmiero HasHadeHus (Hampumep, MIJIS,
MJI5mu, MJISou, MJI19).

Hukxenb u cnnaewt Ha e2o0 0cHoge

B 3aBucumocTtu ot xumuueckoro coctaBa 'OCT 849-2008 "Hukenb nepBuvHbINA. TeXHUUYECKHE
yclloBUA" yCTaHABIUBAET CJIENYIOUINE MApKU NepeuyHO20 HuKess, NIPEeJHa3HAaYeHHOI o JUIs JIETHpoBa-
HUS CTallel, MPOU3BOJICTBA CILIABOB U JAPYTUX IeJieil (B cCKoOKax yKa3zaHO cojepkaHue Hukens B %): H-
0 (99,99); H-1y (99,95); H-1 (99,93); H-2 (99,8); H-3 (98,6); H4 (97,6).

Mapku U XUMHUYECKHI COCTaB deopmupyemvix Hukenesvlx cniasos pernameHtTupyrorcs [OCT
492-2006 "Hukenb, CIUIaBpl HUKEJIEBBIC U METHO-HUKENEBbIe, 00padaThiBaeMbie JaBieHHeM. Mapku'.
Yucteiii HUKENb 0003Havaetcst OykBamu HII (Hukens momydabpukaTHeiii) U mudpamu ot 1 10 4 (dem
MeHbIe 1udpa, Tem gumie metawn). Hanpumep, B HIT1 conepxxanue (Ni+Co) — He mernee 99,9 %, a B
HII4 — ne menee 99,0 %. Anonublif HUKeNb 0003HauaeTcs OykBamu HITA, 3a KOTOpBIMU TaKke Cley-
10T 1dpsr 1 wm 2.

Hukenesbie cruiaBel 0603HavaroTcst OykBoit H (HHKenb — OCHOBA), 32 KOTOPOH ciienyeT OyKBeH-
HOe 00O03HAa4YeHHE OCHOBHBIX JJIEMEHTOB M jajiee depe3 mpoOen mudpsl, COOTBETCTBYIOMINE CpeIHEH
MacCOBOM J0JI€ 3TUX 3JIEMEHTOB B TOM e MOCIIE0BATEILHOCTH (HalpuMep, HUKeNb KpeMHUCThIH HK
0,2; aukens MapranneBbiii HMi 2,5; amromens HMAK 2-2-1; xpomens HX 9).

MHorue meoHo-HuKenegvle cn1agbl HapsAy ¢ 0003HAYECHUEM MapKH UMEIOT eIlle ¥ COOCTBEHHbBIE
Ha3BaHus (TIpoOen Mex Ty OyKBEHHBIM 0003HAUCHHEM U MHU(paMu OTCYyTCTBYET): Komeinb — MHMmn43-
0,5; koncrantan — MHM140-1,5; mensxuop — MHXKXMu30-1-1; weiizmnsoep — MHI[15-20; kynunans A
— MHA13-3; xyanaie b — MHAG6-1,5; maaranua — MHM3-12; monens — HMXKMu28-2,5-1,5. Cran-
JapT COACPKUT TaKKe yKa3aHUs O BHAAX MoNy¢pabpuKaToOB U MPUMEPHOM Ha3HAUCHUU PA3TMYHBIX Ma-
pok crnaBoB. (/lpumeuanue: nepopmMupyemble CIIaBbl HA OCHOBE HHKEIsl, IPUMEHSEMbIE B AJIEKTPOH-
HOW TEeXHHKE, perjiiaMeHTUupyroTcst otaenbHbiM crangaptToM 'OCT 19241-80 "Hukenb 1 HU3KOJIETHPO-
BaHHBIC HUKEIIEBEIC CIUIaBbI, 00pabaThiBacMbIe AaBiicHHEeM. Mapku").
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Tuman u cnnaevl Ha €20 OCHOGE

Mapku mumana u degpopmupyemvix mumaHos8vlx Cniasos, NpeaHa3HAUCHHBIX ISl U3rOTOBJIe-
Hus noiydadbpukaros, ycranasiausarotrcs ['OCT 19807-91 "Tutan u crijaBbsl THTaHOBBIE JeOpMHpYe-
Mbie. Mapku". O603HaYeHHEe MapKu TUTAHOBOTO CIUTaBa COCTOUT W3 OykB (B — BbicOKOmpouHbIid, T —
tutaHoBbl, OT — ycnoBHOE 0003HaYEHHE CIUIaBOB Ha ocHOBe cucteMsbl Ti-Al-Mn, AT — To xe anst cu-
ctembl Ti-Al) u nudp, o3HayarOUMX yCIOBHBIN HOMep ciuiaBa. Hanbomnee YMCThIN TUTAH UMEET MapKy
BT1-00, nanee cnenyer tutan mapok BT1-0, BT1-2. I[Ipumepsl 0603HaueHUs] MapoK TUTAaHOBBIX Ji€-
dhopmupyembix crmaBos: OT4-0, BTS, BT22, I1T-3B, AT3.

IIpumeuanue: cnenyetr umers B Buay, uro ¢ 01.01.92 r. Berynun B neiicreue 'OCT 28873-90
"CriaBbl Ha OCHOBE TSDKEJIBIX IIBETHBIX METAJNIOB, 00pabaThiBaeMbIX JaBlieHUEM. Y HU(DULIMPOBAHHBIE
Mapku". CoriiacHO 3TOMY CTaHIApTy YCTAaHOBIIEHA HOMEHKJIATYpa YHUPHUIIMPOBAHHBIX MAPOK CILIABOB
Ha OCHOBE TSKEJbIX I[BETHBIX METAJIIOB, 00pabaThIBaeMbIX JaBJICHUEM, JIOMYCKAIOIIUXCS K MPUMEHE-
HUIO 0e3 OrpaHUYEHUs, HE PEKOMEHAYEMbIX K MPUMEHEHHIO BO BHOBb CO3/aBa€MOM U MOJIEPHU3HPYE-
MOH TEXHHKE, a TAK)Ke MOJIekKAIINX K CHATHIO ¢ ipou3BoacTBa ¢ 01.01.92 r.

OTOT CTaHJApPT PAaCHpPOCTPAHACTCS HA JATyHH, OJOBSHHBIC, O€30JI0BSHHBIC M HU3KOJIETUPOBaH-
Hble OpPOH3bI, HUKEIIb, HUKEJIEBbIE U MEHO-HUKEJIEBbIE CIUIaBbl, HU3KOJIETUPOBAHHBIE CILUIABbI HUKEJS, a
TaKXKe MPUIION, HE COJIepIKaIlUe IParoleHHbIe METAILIBL.

3. Ilopsiiok MpoBeeHUsI MPAKTHYECKOT0 3aHATHS

[Ipexe yeM NpUATH Ha 3aHATHE, CTYACHT OO0SI3aH 0O3HAKOMHUTHCS C JAHHBIMH METOAMYECKUMHU
yKa3aHUSMH.

[Tocne oOCykIeHHsI HESCHBIX BOIIPOCOB C MPEIOIaBaTeNIeM, KX Iblii CTYICHT MOJIyYaeT OT Tpe-
MmoJiaBatTess 3aJaHue C YKa3aHHEM HECKOJBKUX MapoK IBETHBIX METAJUIOB WM CIUTaBOB. Mcmomb3ys
COOTBETCTBYIOIIUE CTAHAAPTHI MM CIIPABOYHYIO JINTEPATYpPy, CTYJIEHT JOJDKEH B MHCbMEHHON (opme
OTBETUTH IO KXKJIOW U3 YKA3aHHBIX B 33/IaHUU MapKe CIUIaBa Ha CIEAYIONIUE BOMPOCHL:

- K KaKO¥ KJacCU(pUKAIMOHHON Tpymme (10 Ha3HAYeHHIO, 10 CII0CO0Yy M3TOTOBJICHHS MOy dad-
PUKATOB WM U3JIEIIHA, TIO COJIEPIKAHUIO PUMECEH ) OTHOCUTCS TAHHBI METAJLT WIH CIUIAB,

- KaKOB €r0 XUMHUYECKHUI COCTaB;

- KAaKOBBI PEKOMEH TyeMbIe 00J1aCTH €ro MPUMEHEHUSI.

Pexomenayemas aureparypa

I'OCT 11069-2001 "AnroMunuii nepBudHbIA. Mapku".

I'OCT 4784-97 "AnroMuHWMIA U CTUTaBBl AIFOMUHHEBBIE 1eopmupyembie. Mapku'.

I'OCT 1583-93 "CmuaBbl altoOMMHUEBBIC TUTEHHBIC. TeXHUUECKUE YCITOBUS .

I'OCT 14113-78 "CrutaBsl aJIFOMHHHEBBIE aHTH(PPUKIIMOHHBIC. Mapku'".

I'OCT 859-2001 "Mens. Mapku".

I'OCT 15527-2004 "CruiaBel MeQHO-IIMHKOBBIC (JaTyHH), 0OpabaThIBaeMbIC IaBIICHUEM.

Mapxku".

7. TOCT 17711-93 "CnnaBbl MEHO-IIMHKOBBIE (JJaTyHH) JTUTEHHBIC. Mapku'".

8. T'OCT 613-79 "bpoH3sI 010BSIHHBIC TUTEHHBIE. Mapku'.

9. TOCT 493-79 "bpon3bl 6e30510BsIHHBIE TUTEHHBIE. Mapku'".

10. 'OCT 5017-74 "bpon3bI 0JI0BSIHHBIE, 0OpabaThiBaeMble JaBiaeHuEM. Mapku'.

11. TOCT 18175-78 "bpon3bl 6e3010BsIHHBIE, 00padaTbiBaeMble JaBieHueM. Mapku"

12. TOCT 14957-76 "CnnaBbl MmaraueBsie neopmupyemsie. Mapku".

13.TOCT 2856-79 "CmnaBbl MarHueBbie TUTEHHBIE. Mapku'.

14. TOCT 849-2008 "Huxenb nepBuuHbIi. TexHuueckue ycioBus'".

15. TOCT 492-2006 "Hwukenb, cCruiaBbl HUKEJICBBIC M MEJIHO-HUKEIECBbIE, 00pabaThiBacMbIe J1aB-
neHueM. Mapku".

16. TOCT 19807-91 "TuraH u cruiaBbl THTaHOBBIC AehopMupyembie. Mapku'.

17. I'enun @./1. Metamnyeckue matepuainsl: Cripas. / Munck: Beim. mk., 1987.- 368 c.
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