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[Ipaktuueckas padora Ne 1

MapxkupoBka crajiei

1. Ilens paboTHI:

N3ydyenne MapkupOBKHU CTajeH, UCIoJIb3yemMon B Poccun.

2. Teopetnueckas 4acTb
B Poccun npunsta OykBeHHO - HH@poBas cucremMa 0003HAUYECHUS MApPOK

CTaJICH U CIJIaBOB.

1. KOHCTpYKIIMOHHBIE CTAIH

1. Ctanu 0OBIKHOBEHHOT'O Ka4ecTBa.

HenerupoBanHble KOHCTPYKIIMOHHBIE CTajdud OOBIKHOBEHHOI'O KauyecTBa, B
coorBeTrctBUM ¢ ['OCT 380-94, oGo3nawarorcs cienyromum obpazom: Cm0),
Cm3nc, CmSxn, n ap. 3aece Cm — OYKBBI, yKa3bIBaIOIIUE HA MPUHAIJICKHOCTD
CTaJIM K TPYIIIIE CTajell OOBIKHOBEHHOI'O KauecTBa, CASAYOIIas 3a HUMHU udpa oT
0 mo 6 ykasbiBaeT Ha mnpoueHTHoe coaepxkanue yraepona no 'OCT 380 - 94 u B
KOHIIC HAaMMEHOBAaHMS CTAIM NPUBOAATCS OYKBBI, ONpPEACISIONINE CTEIEeHb €e
packucneHus (kn - KUIIasi, nc¢ - TTOMYCIOKOWHAs, cn — crokoiHas (Ttabi.5.1).

B o0o3naueHue craneld ¢ MOBBIIMICHHBIM COJEPKAaHUEM MapraHia IoCie

ndpel qobaBsieTcs Takke Oyksa /.

Taomuma 1 - XuMudeckuii cocTtaB cTaiel OOBIKHOBEHHOT'O Ka4ueCTBa

Mapka cranu MaccoBas 1074 31eMEHTOB, %
C Mn Si
Cm0 He 6onee 0,23 - -
Cmlkn 0,06-0,12 0,25-0,50 He 6omee 0,05
Cmlnc 0,06-0,12 0,25-0,50 0,05-0,15




Cmlicn 0,06-0,12 0,25-0,50 0,15-0,30
Cm2kn 0,09-0,15 0,25-0,50 He 60nee 0,05
Cm2nc 0,09-0,15 0,25-0,50 0,05-0,15
Cm2cn 0,09-0,15 0,25-0,50 0,15-0,30
Cm3kn 0,14-0,22 0,30-0,60 He 6onee 0,05
Cm3nc 0,14-0,22 0,40-0,65 0,05-0,15
Cm3cn 0,14-0,22 0,40-0,65 0,15-0,30
Cm3I'nc 0,14-0,22 0,80-1,10 He 60nee 0,15
Cm3Icn 0,14-0,22 0,80-1,10 0,15-0,30
Cm4kn 0,18-0,27 0,40-0,70 He 60nee 0,05
Cmdnc 0,18-0,27 0,40-0,70 0,05-0,15
Cmd4cn 0,18-0,27 0,40-0,70 0,15-0,30
CmSnc 0,28-0,37 0,50-0,80 0,05-0,15
CmScn 0,28-0,37 0,50-0,80 0,15-0,30
Cmbnc 0,38-0,49 0,50-0,80 0,05-0,15
Cmb6cn 0,38-0,49 0,50-0,80 0,15-0,30
KonmuectBo yraepoga B OOBIKHOBEHHOTO  KadecTBa  (3a

uckioueHueM Cm() MOXHO TPUOIM3UTEIHHO OINPENeTUTh, KaK IPOU3BEICHHE

HOMEpa Mapku ctainu Ha ko3¢ dumuent 0,07.

2. HeHeFI/IpOBaHHBIe KOHCTPYKIHNOHHBIC KAYCCTBCHHBIC CTAJIN.

KadecTBeHHbIE KOHCTPYKITMOHHBIE cTanu, B coorBeTcTBHH ¢ [T OCT 1050-88,
0003HAYaIOT JIBY3HAYHBIM YHUCJIOM, YKAa3bIBAIOIIUM MPUMEPHOE COJICpP KaHHE
yIJIEpOJia B CTAJISIX B COTBIX JOJISAX npoueHTa. Hanpumep, crane, conepxamas 0,07
- 0,14 % yraepoma o6o3mauaercs 10, a cramp, comepxkamas 0,57 - 0,65 %
yriaepoaa — 60. Jlms crameid, comepxkamux MeHee 0,2 % C, He TOABEPTHYTHIX

MOJTHOMY PACKHUCJICHHIO, B 0003HAYEHUM MOOABISIOTCS OYKBBI kn Wiau nc. Jis

CIOKOMHBIX cTaliel OYKBbI B KOHIIE UX HAUMEHOBAaHUM HE 100aBIISIOTCS.




KauecTBeHHbIE CTali C TOBBILIEHHBIMH CBOWCTBAMH, HCIOIB3YEMBIE IS
IIPOM3BOACTBA KOTJIOB U COCYIOB BBICOKOrO AaBieHus, o06o3HauaroT no I'OCT

5520-79 ¢ nob6asnenuem 0ykBbl K B koHIle HauMeHoBauus ctanu: /5K, 22K u np.

3. KOHCTpYKIIMOHHBIE JIETUPOBAHHBIE CTAJIH.

B cootrBerctBuu ¢ I'OCT 4543-71 HauMeHOBaHUSI TAKUX CTAJICH COCTOST U3
OykB u 1udp. BykBBI yKa3bIBAIOT HA OCHOBHBIC JIETUPYIOIIUE DJIEMEHTHI,
BKJIFOUEHHBIE B cTaib (Tab6i.5.2). Hudper mocne kaxaoil OykBbl 0003HAYaIOT
PUMEPHOE COJIEPKAHNE COOTBETCTBYIOIIETO AJIEMEHTA, OKPYIJICHHOE JI0 IIEJI0T0
yucia (MpU coJepKaHWW Jierupyromero »siementa 10 1,5 % uudpa 3a
COOTBETCTBYIOIIECH OyKBOM He yKasbiBaeTcs). [IpolieHTHOE copepikaHue yriepoa,

B COTBIX OOJIAX IMPOUCHTA, IPUBOAUTCA B HAYAJIC HAUMCHOBAHUA CTAJINU.

Tabmuma 2 - O603Ha4YeHNE OCHOBHBIX JIETUPYIOIINX YJIEMEHTOB

DeMeHT Obo3HaueHue
Huxenb H
Xpom X
KobGanbT K
Monubaeun M
Mapranen I
Menp I
bop P
HuoOwii b
[upxonuii i
Kpemuuii C
dochop 11
Penko3zemenbHbie METAIIIBI q
Bonbdpam B




Tutan T
A3zor A (B cepeiiHE HAMMEHOBAHMS)
Bananui )
AntoMuHUH )10,
Cenen E

Hanpumep, crans cocrasa 0,09 - 0,15 % C, 0,4 - 0,7 % Cr, 0,5 - 0,8 % Ni
HaspiBaeTcsa /2XH, ctanb cocraBa 0, 27 — 0,34 % C, 2,3 - 2,7 % Cr, 0,2 - 0,3 %
Mo, 0,06 — 0,12 % V — 30X3M®.

Jlyist Toro, 4To0OBI MOKa3aTh, YTO B CTAJIM OTPAHMYCHO COJCPKAHUE CEPhI U
dochopa (S< 0,03 %, P< 0,03 %) um cragb OTHOCHTCS K TpYIIIE
BBICOKOKAQYECTBCHHBIX, B KOHIIE €€ 0003HAUCHHUS CTAaBAT OYKBY A.

Oc00OBBICOKOKAYECTBEHHBIC CTajd, IOABEPTHYTHIC 3JICKTPOILIAKOBOMY
neperiaBy, odecrneunBarmeMy 3QPEKTUBHYIO OYUCTKY OT CYIb(UIOB U OKCHIIOB,
0003HayaroT JT0OABJICHHEM Yepe3 THPE B KOHIIC HAMMCHOBAHHS CTaiM OYKBBI /11,

Hanpumep, 12X2H4A, 18XT-111, 20XT'HTP-LL v np.

4. JIuTeliHble KOHCTPYKIIMOHHBIC CTAIH.

Jluteiinplie ctamm, B coorBeTcTBHU ¢ ['OCT 977-88, 0003Ha4YaroOTCS MO TEM
K€ TIpaBWjiaM, YTO M KaUyeCTBEHHBIC JIETUPOBaHHBIE cTaiu. OTIWYME 3aKII0YaeTCs

JIUIIH B TOM, YTO B KOHIIC HAMMEHOBAHUS JINTCHHBIX CTaJIeH MIPUBOIUTCS OyKBa J1,

Hanpumep, [5J1, 35XT7J1, 20I'1 DJI v np.
5. CtpouTenbHbIC CTAIH.
Crpoutenbubie ctamu mo ['OCT 27772-88 ob6o3navarotcsi OykBoC

(ctpoutenbHas) W uM@ppamMu, COOTBETCTBYIOIIMMU MHUHHMAIBLHOMY Mpeneny

TexydecTu ctaiau B H/Mm?. BykBaKB KOHILIE HAMMEHOBAHHS YKa3bIBAET HA CTANH C



MOBBIIIEHHON KOPPO3UOHHOM CTOMKOCTBIO, ' — Ha TEPMOYIPOYHECHHBIA ITPOKAT,

OykBa /[ — Ha MOBBILIIEHHOE cofiep:kaHue meau (Tadi. 5.3).

Tabnuma 3 - Mapku 1o 1eMcTByOIeH HOPMATUBHO-TEXHUUECKON

JIOKyMEHTaIUU
Mapku 110 IeUCTBYIOIIUM CTaHAapTam
HaumenoBanue cranu
Mapka cranu O6o03HaueHue cTaHaapTa
C235 Cm3kn2
Cm3nc) I'OCT 380, I'OCT 535
C245
Cm3cnb
C255 Cm3Il'nc, Cm3lcn
C275 Cm3nc
I'OCT 380
Cm3cn, Cm3[lnc,
C285
Cm3lcn
1212C -
C345
0912C I'OCT 19281
12I2CJ1
C345/] -
0912CJ1
C345K 10XH]/TT I'OCT 19281
C375 1212C
C3751 12I2C7 )
C390 141 2AD
3901 141 2AD]]
C390K 151 2AD][nc I'OCT 19281
C440 161 2AD
c4404 161 2AD]]
C590 12I12CMD
C590K 12C’H2MDAFO



csnet://pph/29/2773.htm
csnet://pph/29/2775.htm
csnet://pph/29/2773.htm
csnet://pph/29/2922.htm
csnet://pph/29/2922.htm
csnet://pph/29/2922.htm

6. ABTOMAaTHBIE CTAJIN.

HanmenoBanmue aBToMaTHbIX cTaine mo I'OCT 1414 - 75 HaumHaioTCsA C
OykBblA (aBTomMaTHas). Eciu crambp mpu STOM JIeTHpPOBaHA CBUHIIOM, TO €€
HauMeHOBaHUEe HauuHaeTcs ¢ OykB AC. [l oTpakeHUsl COJEpkKaHUS B CTAIAX
OCTJIBHBIX DJIEMEHTOB HCIIOJB3YIOTCSA TE K€ MpaBuia, YTO U JJIsl JISTHPOBAHHBIX

KOHCTPYKLIMOHHBIX cTaneu, Hanpumep, A20, A20I, AC3EXT'M.

7. IIoAIMIUITHUKOBBIC CTAJH.

IMogmmmuukoBeie ctanu mo I'OCT 801-78 o0o3Ha4aroTCad TaK)Ke Kak MU
JerupoBaHHbie ¢ OykBoi /// BHavane HauMeHOBaHus. {5 cTanei, moABEPrHYTHIX
AJIEKTPOIIIAKOBOMY TeperuiaBy, OykBalll poOaBisieTcss Takke U B KOHIIE HX
HAaUMEHOBAaHUMW 4yepe3 Tupe, Hanpumep [IX15, IIX20CT, LIIX4-11I. ConepxxaHnue

XpoMa YKa3bIBaACTCA B ACCATHIX OOJIAX IIPOICHTA.

2. UHCTpyMEHTANIbHBIE CTAIN

1. HenernpoBaHHbIE YTIIEPOAUCTHIE HHCTPYMEHTAJIBHBIE CTAIH.

Jannbie ctanu B cooTBeTcTBUU ¢ 'OCT 1435-99 nenarcs Ha KayeCTBEHHbIE
M BBICOKOKaueCcTBeHHBbIC. KauecTBeHHBIE cTaaum o00O3HayaroTcs OyKBOH Y
(yriepoaucras) u udpoi, yKa3bpIBaIOIIEH CpeTHEe COACPKaHME YIiIepo/ia B CTaIN
B JIECATBHIX IOJIAIX MpolieHTa. Hampumep, crams coxepxkamas 0,65 — 0,7 % C
Ha3bpIBaeTcs V7, cranb comepkamas 0,95 — 1,04 % C - V10, cranbs comeprxarias
1,25 — 1,35 % C - VI3. B o0003HaueHHs BBICOKOKAUYECTBEHHBLIX CTajlIel
nobasisiercs OykBad (V84, VI0A wm 1.1.). Kpome Toro, B 00O3HaYCHUSAX Kak
Ka4eCTBEHHBIX, TaK M BBICOKOKAYECTBEHHBIX YIJIEPOJUCTHIX MHCTPYMEHTAIbHBIX
cTajeid MOXKET MPUCYTCTBOBaTh OykBa [, yKa3bpIBamOIlas Ha TMOBBIIICHHOE

COJIep)KaHUE MapraHia B ctaysx (Hanpumep, Y84, V8I).



2. IHCTpyMEHTaNbHBIE JIETUPOBAHHBIE CTAJIH.

[IpaBuna o003HAYEHUs] MHCTPYMEHTAJIbHBIX JIETUPOBAHHBIX CTajlel 1o
I'OCT 5950-2000 B OCHOBHOM T€ €, 4YTO M [JJS KOHCTPYKIIMOHHBIX
JIETMPOBaHHBIX cTajeil. Paznuune 3akimtoyaercs JUllb B UPPax, yKa3bIBAIOMIMX HA
MacCOBYIO JIOJIKO yriieponaa B craisax. [IpoleHTHOe conep:kaHue yriepoja TaKxKe
YKa3bpIBa€TCid B Hayajle HAaMMEHOBAHUS CTAJIM, HO NPU 3TOM B JIECATBHIX IOJISIX
OpOLIEHTa, a HE B COTBIX JOJAX MPOLEHTa, Kak Uil KOHCTPYKUIHMOHHBIX
JETUPOBAHHBIX cTaneil. Eciau ke B MHCTPYMEHTAJIbHOM JIETMPOBAaHHOM CTalu
colepkaHue yriepoaa coctabisgeT okojo 1,0 %, To cooTBeTCTByMOIIYIO LUDPY
BHaYaJle €e HaMMEHOBAaHUS OOBIYHO HE yKa3biBalOT. Hampumep, crans 4X2BSMD
conepxut 0,3-04%C, 2,2-3,0% Cr,45-55%W, 0,6 -0,9% Mo, 0,6 -0,9
% V,acrane XBI'-09-100%C,09-12%Cr,1,2-16% W,08-1,1%
Mn.

3. BeicTpopexylue cTaiu.

O6o3HaueHnst Mapok ObicTpopexynux crainei coriaacHo ['OCT 19265-82
HayuHAIOTCA C OykBbl P u mudphl, yKa3bIBamIICH CpelHee CcojaepkaHue
Bosb(pamMa B cranu. Jlanee cienytoT OYKBBI U ITUMPHI, ONPEISIAIONINE MACCOBBIC
JIONTA IPYTHX DJEMEHTOB. B oT/iMuMe OT JeTUpOBaHHBIX CTajel B HAUMEHOBAHUH
OBICTPOPEKYIIUX CTAJCH HE YKa3bIBa€TCS MPOILIEHTHOE COJAEpPKAHUE XpOoMa, Tak
Kak OHO cocTaBilgeT okono 4 % BO Bcex cramsix, W yriaepoaa (OHO
MIPOIIOPIIMOHATILHO COJIEPKaHUI0 BaHaAus). bykBa @, mokasplBaromias HaJIAYUE
BaHAJWs, YKA3bIBACTCA TOJIBKO B TOM CJIy4yae, €CIIH COJCpXaHUE BaHAIUS
cocrtasisgeT Ooiee 2,5 %. B cooTBeTCTBHH C BBIIIECKAa3aHHBIM, CTa)b P8 uMeeT
cocraB: 0,73 -0,83% C,3,8-4,4,%Cr,<1% Mo,10-1,4%V, 17,0-18,5 %
W, crans P6M5 conepxur 0,82 — 0,90 % C, 3,8 — 4,4, % Cr, 4,8 — 5,3 % Mo, 1,7
-21%V,55-65%W, acrane P6AM5®D3 conepxur 0,95 —1,05% C, 3,8 —
43, %Cr,48-53% Mo, 2,3-2,7%V,005-0,1%N, 5,7-6,7% W.



3. Koppo3HOHHO-CTOMKHE CTaIn

O6o03HaueHHEe KOPPO3UOHHO-CTOMKHUX (HEP>KABEIOLIUX), XKAPOCTOUKUX U
xaporpounbix cranei cormacHo ['OCT 5632-72 coctost u3 OykB U 1udpp u
CTPOATCS MO TEM XK€ NPUHIMIAM, 4YTO W OO0O03HA4YeHUS KOHCTPYKIIMOHHBIX
JIETUPOBAHHBIX cTasieil. B 0003HaUeHUs TUTEHHBIX KOPPO3UOHHO-CTONKHUX CTaJIeH
nobasnsiercs Oyksa JI. Hampumep: cranb cocraBa C<0,08 %, 17,0 — 19,0 % Cr, 9,0
— 11,0 % Ni, Ti B unrepBane or 5xC g0 0,7 %, obo3navyaercs 08XIS8HIOT, a
muTernas ctainb [6X18H12C4THOJI nmeet coctas: 0,13 — 0,19 % C, 17,0 - 19,0 %
Cr,11,0-13,0% Ni, 3,8 -4,5% Si, 0,4 -0,7 % Ti, 0,13 — 0,35 % Al.

[ToMuMO cTaHIAPTHBIX, KOPPO3MOHHO-CTOMKHE CTald MOTYT HMETh H
Jpyrue HauMEeHOBaHUs. Tak OMBITHBIE MapKH, BIIEPBHIC BBHITUIABICHHBIE Ha 3aBO/IC
«IneKTpocTanby, obo3HayaroTcs OykBamu OM, DI wiun OK u TOPSIKOBBIM
HOMepoM (Hampumep, JIHU 135, OII 225, OK 156), w™apku 3aBoja
«Iuenpocnencranby OykBamu JU (U 57, /U 94), mapku YensOuHCKOTO
MeTauTyprudeckoro kombunara 6yksamu YC (4C 43, YC 87) u 1.1,

B ToMm cinywae, ecnu cTanu IMOJY4YEHBl METOJIOM 3JIEKTPOILIAKOBOIO
neperiaBa, K MX HAaNMEHOBAaHMAM (TakK€ KakK W JJId JIETUPOBAHHBIX CTaseil)
nobasisiercs yepe3 Ttupe OykBa [l (06X16HI15M3B-III). Tlomumo 3TOro K
HAaUMEHOBAHUSIM YyKAa3aHHBIX CTajedl uepe3 THpe MOryT 100aBIATHCS OYKBBHI,
O3Hauarome cieayroimiee: B/] — BakyyMHO — qyroBoi nieperuiaB (09X16H45-B/]),
BU — BakyyMHO - HHIYKIIMOHHAs BeIIaBka (03X18H10-BH), DJI — 31€KTpOHHO -
naydeBoit neperviaB (03HISKIMST-DJI), I'P - ra3oKuciopogHoe paguHUpPOBAHHE
(04X15CT-I'P), HJ] — BakyyMHO — HMHIYKIIMOHHAs BBIIIABKA C TTOCIICIYFOIIHM
BaKyyMHO — JIyTOBBIM mieperuiaBoMm (D1114-HMJ]), I1]] — nna3MeHHas BBITUIaBKa ¢
MOCIICAYIONUM BaKyyMHO — JIyrOBBIM TieperuiaBoM (XH45KBTIOBP-I1]), UJI -
BAKYYMHO — MHAYKIMOHHAs BBIILUIABKA C MOCJIEAYIOMIMM 3JIEKTPOHHO - JIYYEBHIM

neperaBoM (211989-UJI) n T.1.

3. TlpakTuyeckas 4acTh



YKa3aTb XUMHUYECKHAN COCTAB CTAJIEH !

3O0XI'CA 38XH3MA 40XHMA4X5®C, 4X5B2dC, 4X4BM®C, 4XBC2,
X12, 7X3, 8X3, 40X, 30XI'C, 12XM, 15XM, 12XIM®, 12X2MOCP,
X5B®, I15X1IM®, 1X12BHM®, 09X14HI16b, 09X14H19B2bP,
08X18HIOT, 08X18HI12b, 08X23H18, 37X12H8I'8M Db, 09X14H19B25P,
4X14H14B25bP, P18, P12, P9, PO9®S5, P18®2, P14®4, P18K5dD2, PXM4KS,
HIXT15, IIX15CT.

[Ipaktrueckast pabora Ne 2

MapKI/IpOBKa IOBCTHBIX CIIJIaBOB

1. Ienb paboTHI:

I/IByI-IGHI/IG MAapKUPOBKU OBCTHLIX CIIJIaBOB, HCHOHBBY@MOﬁ B Poccumn.

2. Teopernyeckas 4acTh

[IBeTHBIE MeETa/UIBI SBISIOTCS Oojiee JTOpPOTUMU U JePUIUTHBIMU IO
CPaBHEGHHUIO C YEPHBIMH, OJHAKO OOJACTh MX IMPUMEHCHHS B IMPOMBIILICHHOCTH
HEeTnpepsIBHO pacmupsiercs. Hanbonee mmpokoe MpuMEHEHHE MMEIOT CIIaBbl Ha
OCHOBE aJJIOMUHHS, MEJIH, MarHusi, TUTaHa.

Jlns o0o3HaueHHsI BJEMEHTOB, COJIEPKAIIUXCS B IBETHBIX MeTauiax u
CIUIaBax, MPUHSATHI CICAYIOIIHNE TPOIMUCHBIE OYKBBI PYCCKOTO angaBHTa:

A - amomunuii, b - 6epmmui, X - xeneso, K - kpemnauit, Kn - kanmuit, Mg
- maprasei, M - meap, Mr - marauii, M - meimbsik, H - Hukens, O - onogo, C -

ceunert, Cy - cypsma, 1] - muak, @ - hocdop, T - Turan.

1. ATFOMAHUHN U €T0 CILIaBbI



B 3aBUCHMOCTH OT CTEINEHW YHUCTOTHI MEPBUYHBIA ATOMUHUN JEIUATCA Ha
Tpu Kiacca: oco0oit unctotrsl A999 (99,999% Al), Beicoko#t unctotel A995, A99,
A97, A95 (99,995 ... 99,95% Al) u rexumdeckoit uuctotel A85, A8, A7, ATE, A6,
AS, ASE, A0 (99,85 ... 99,0% Al) — TOCT 11069-74. byksa E yka3biBaeT Ha TO,
YTO ATFOMUHHUNA UMEET TapaHTUPOBAHHBIC JIEKTPOTCXHUUECKHUE XapaKTEPUCTHKH.

B kadecTBe MOCTOSHHBIX MPUMECEH B AFOMHUHUH MPUCYTCTBYIOT XKEIe30,
KPEMHUH, MeIb, MapraHell, [IMHK U THTaH. B KayecTBe OCHOBHBIX JICTHPYIOIIUX
AJIEMCHTOB B QJFOMHHHMEBBIX CIUIaBaX INPUMCHSIOT MEIb, MarHWi, KPEeMHUH,
MapraHell, IIUHK, pexXe HUKEb, OCpUILTUN U Ap.

AJIOMUHUEBBIC CIUIaBBl KIACCU(MUIIMPYIOT MO TEXHOJOTUU HW3TOTOBJICHUS,
CIIOCOOHOCTH K TepMHUYECKON 00paboTke W cBoMcTBaM. Bce cruiaBel anroMUHHS
MOXKHO Ppa3Je/IuTh Ha TPU TPYNIbL: JehopMUpYyeMbIe, JIUTEHHBIC M CIICYCHHBIC
(oTyyaeMbIe METOJIOM TIOPOIIKOBOM METAJUTYPTHH).

Hedbopmupyemble  aJlOMUHHMEBBIE  CIUIAaBbl  JIETSTCS  HA  CIUIABBI
HEYNPOUYHSIEMbIC U YIPOUHSIEMbIE TEPMUUYECKONH 00paOOTKOM.

K nepopMupyemMbiM alfOMUHHEBBIM CILJIaBaM HEYIPOUYHSEMBIM OTHOCSITCS
cruiaBbl cucteMbl Al- Mn u Al - Mg .

I'OCTom 4784-97 onpeneneHbl MapKud HEYIMPOUYHSEMOTO J€(POPMUPYEMOTO
AIIOMUHUS U €0 CIUIABOB (M COMOCTABJICHUE MX C MapKaMU MO MEXIyHapOIHBIM
crangaptam UCO 209-1):

amromunuii-AJ1000(A199,8),A100(A199,7),AJJI00E(EA199,7),
AJI0(A199,5) u T.1.;

cucrema Al-Mn - MM (AIMnMg0,5), AMn, AMuC, 112 (AIMn1lMgl).
CocraB cmiaBoB mapku MM: Si = 0,6%, Fe = 0,7%, Cu = 0,3%, Mn = 1,0-1,5%,
Mg = 0,2-0,6%, Cr = 0,1%, Zn = 0,25%, Ti = 0,1%; mapku AMu: Si = 0,6%, Fe =
0,7%,Cu = 0,05-0,20%, Mn = 1-1,5%, Zn = 0,1%.

cucreMa Al - Mg - AMr0,5, AMrl, AMrl,5, AMr2, AMr2,5, AMr3,
AMTr3,5, AMr4, AMr4,5, AMr5, AMr6. [udpsl, cienyromnme 3a OykBamu AMr,

COOTBETCTBYIOT IPUMEPHOMY COAEPKAHUIO MAarHus B 3TUX cIuiaBax. Hampumep, B



cruiaBe AMrl,5 conepxutes Si = 0,4%, Fe = 0,5%, Cu = 0,15%, Mn = 0,1-0,5%,
Mg =1,7-2,4%, Cr = 0,15%, Zn = 0,1%.

Bce ocranbHble alIOMUHHMEBBIE CIUIaBbl OTHOCSATCS K  YIPOYHSIEMBIM
TEPMHUYECKONH 00pabOTKOMA.

CrnaBbl HOpMaJIBHON MPOYHOCTU HA OCHOBE cucteMbl Al — Cu — Mg u Al —
Cu — Mn Ha3zbIBaroTCs aypaidtoMuHamMu (00o3HauaroTcs OykBoit [|)u amomMuHueM
koBOUHbIM (0003HauaroT OykBaMHAK). T'OCT 4784-97 omnpenenser Mapku
nypamomuna: J[1(AICud4MgSi) , [116(AlCuMgl), A164, A18, A19, 194, B65;
Mapku amtomuHuss kKoBouHoro: AK6, AKS, AK4, AK4-1,AK4-1u. Iudps
O3HAYAIOT YCJIOBHBIA MOPSAAKOBbIM HOMep cmiaBa. CocTaB criaBoB mapku J[1:Si
=0,2-0,8%, Fe = 0,7%, Cu = 3,5-4,5%, Mn = 0,4-1,0%, Mg = 0,4-0,8%, Ti =
0,15%, Cr = 0,1%, Zn = 0,25%; mapku B65: Si=0,5%, Fe=0,2%, Cu = 3,9-4,5%,
Mn = 0,3-0,5%, Mg = 0,15-0,3%, Zn = 01%, Ti=0,1%; mapku AK4:Si = 0,5-1,2%,
Fe = 0,8-1,3%, Cu = 1,9-2,5%, Mn = 0,2%, Mg = 1,4-1,8%, Ti = 0,1%, Ni = 0,8-
1,3%. CninaBsel AK4, AK4-1, AK4-14 gaBisitoTCA KapOnpOYHbIMH.

Bricokompounble amOoMHHHEBBIE CIuiaBbl (cuctemsl Al — Zn - MQ)
obo3Havatorcs  OykBou  B.I'OCT4784-97  ompenenser  Mapku: 1915
(AlZn4,5Mgl1,5Mn), 1925 (AlZnMgl,5Mn), B93m4, B95, B95n4, B95ou, B95-1,
B95-2, Allmn. Iudpsr o3HauaroT yciaoBHBIN HOMep crutaBa. CocTaB cIutaBa MapKu
B950u: Si=0,1%, Fe = 0,15%, Cu =1,4-2,0%, Mn = 0,2-0,6%, Mg = 1,8-2,8%, Cr
=0,1-0,25%, Zn = 5-6,5%, Ti = 0,05%.

AJFOMUHHMEBBIE CIUIABBI TMOBBIIIEHHOW IUIACTUYHOCTA W KOPPO3UOHHOM
cToiikoctn oOo3Hauatorcs OykBamu AJl — amomunmii gedopmupyemsbiii. ['OCT
4784-97 onpenenset mapku (cuctembl Al — Mg - S1) AJI31(AIMg07S1), A3 1E(E-
AlMgSi), AJ133(AIMglSiCu), AI35(AlSi1MgMn), AB (cnnaB aBuans). [udpsr
YKa3bIBAIOT YUCTOTY aIFOMHUHUS, OykBa E —CIiaB ¢ 2JIeKTpUYECKUMH CBOMCTBAMU.
Cocras cruraBa AJ131: Si = 0,2-0,6%, Fe = 0,5%, Cu = 0,1%, Mn = 0,1%, Mg =
0,45-0,9%, Cr = 0,1%, Zn = 0,2%.



AJNIOMUHUEBBIE CIUIaBbl JUIsl W3TOTOBJIEHUS IPOBOJOKUA JUJISI XOJOJHOMU
BBICAJIKU UMEIOT B MapkupoBke OykBy IT :JI1I1, {1611, {1911, AMrSII, BOSIL
CnnaBbl, npenHAa3HAYEHHbIE [JIs W3TOTOBJEHUS CBapOYHOW  aIFOMHHHEBOM
MIPOBOJIOKH, UMEIOT B MapkupoBke OykBel CB:CBA99, CBA97, CBASST, CBAS,
CBAMii, CBAMr3, CBAMrS, CBAMr6, CBRAMr63, CeAMr61, CeAKS, CBAK10.

JIuteiinbie amomunueBblie ciuiaBbl ['OCT 1583-93 nenut Ha S rpynm:

I rpynma — Ha ocHoBe cucrembl Al — Si — Mg AKI12 (AJ2),
AK13(AK13),AK9(AK9),AK9c(AK9c),AK9u(AJI4), AK9mu (AJ14-1),
AK8n(AJ134), AK7(AK7), AK74(AJ19), AK7mu(AJI91), AK10Cy(AK10Cy) u ap.;

Il rpynma - cuctembr Al — Si — Cu: AK5SMu (AJI5-1), AKSM (AJI5), AKSM2
(AK5M2), AK5M7 (AK5M7), AK6M2 (AK6M2), AK5SM4 (AK5M4), AK8M3
(AK8M3), AK&8M3u (BAJIS), AKOM2 (AKOM2) u np.;

[T rpynima — cuctemsr Al-Cu:AMS(AJI19),AM4,5Kx (BAJI10);

IV rpynma — cucrempl Al — Mg: AMr4K1,5M (AMr4K1,5M), AMr5K
(AJI13), AMrSMr (AJ128). AMro6a (AJ123) u np.;

V rpymma — cucrembl Al- mpoume xkommoHeHTh: AK7I9 (AJI11),
AlI4AMr(AJ124), AKOLI6(AKOLL6) u np.

B cxoOkax MUTEHHBIX allFOMUHUEBBIX CIJIABOB YKa3aHbl 0003HAYEHUSI MapOK
no 'OCT 1583, OCT 48-178 u no TexHHn4eCKUM YCIOBUSIM.

bykBa ABMapkax oO3Ha4aeT aJIOMHUHHUEBBIM CIIJIaB, OCTajdbHble OYKBBI U
mudpel — Ha3BaHHWE JIETHPYIONIETO KOMIIOHEHTa M €ro cojepkanue. B KoHIe
MapKl HMHOTJA YyKa3blBAa€TCAd CTENEHb YHUCTOTHl CIUIaBa: 4 — YUCTBHIA, M4 —
MOBBIIICHHON YHCTOTHI, 04 — 0COOOM YHCTOTHI, J1 - TUTCHHBIN.

[Tpumep pacuudposku cmnaBa Mmapku AK12M2MrH (AJI30): anromunuit
nuteiinbli (cuctembr Al-Si-Cu), conepskanuii kpemawnst 11 — 13% (K12), meau 1,5
— 3% (M2),marnusa 0,8 — 1,3% (Mr), nukens 0,8 — 1,3% (H), ocranbHOe-
AJTFOMUHHUM.

MapkupoBka aJdlOMHUHHEBBIX CIUIABOB HE OTJIMYAETCS CUCTEMOW U
eauHooOpasuem.  [loatToMmy B Hacrosmiee  BpeMs  BBOJOUTCS — €IMHA

yeThlpeXuu@poBasi MapKUpOBKa alIOMUHHMEBBIX criaBoB. [lepBas mudpa



0003Ha4YaeT OCHOBY BCEX CILJIaBOB (JIIOMUHHIO MpucBoeHa mudpa 1); BTOpas -
[JIABHBIN JIETUPYIONIUN 3JIEMEHT WX TPYIIY TJIaBHBIX JIETUPYIOUIUX SJIEMEHTOB;
TpeThsd IMdpa WIA TPEThs CO BTOPOM COOTBETCTBYET CTapoOd MapKUPOBKE;
yeTBepTass mudppa — HeuetHas (Bkiawoudas () ykasplBaeT, 4TO CIUIaB
nedopMUPYEMBIii, UeTHASI - UTO CILJIaB JTUTEUHBIH.

Hanpuwmep, crina J[1 o6o3nauvarot 1110, J[16 - 1160, AK4 — 1140, AMrS5 —
1550, AK6 — 1360 u T.1. HexoTopbie HOBbIE CIUIaBbl UMEIOT TOJBKO IU(PPOBYIO
MapkupoBKy: 1915, 1925 u np.

B MPOMBIIIJIEHHOCTH HCIIOIB3YIOT JTUCTIEPCHO-YIIPOUYHECHHBIC
KOMITO3UITMOHHBIE MaTepUasbl HA AIFOMUHUEBON OCHOBE.

Cneuennbie amroMunueBbie nopomku - CAIl-1, CAII-2, CAII-3, CAIl-4 —
QTIOMUHUI B BHUJE TMOPOIIKA WM TMYJPbI, YIPOYHEHHBIH YaCTHIIAMH OKCHA
amomuans AlpOsz. TlomydaroT uX myTeM MOCIEA0BATEIBbHOTO OPUKETUPOBAHMS,
CIIEKaHUS U MPECCOBAHUS OKUCICHHON C MOBEPXHOCTH amtoMUHUs myapsl. [{udps
- YCJIOBHBII MOPSIAKOBBIA HOMEpP CIUIaBa, HO C YBEJIMYEHUEM HOMEpA BO3PACTAIOT
conepxkanne Al,Oz B cruiaBe, ero mpoYHOCTb, TBEPAOCTh U KapONPOYHOCTH. [Ipu
3TOM YMEHBIIAETCS INIACTUYHOCTD CILIABA.

Cneuennbie amomunaueBble cimiaBel — CAC-1, CAC-2, rae mudper —
YCJIOBHBIN MOPSJKOBBIM HOMEpP CILJIaBa, U3TOTOBJICHHBIE, B OCHOBHOM, IO TOW XK€
texHosorun uro u CAIL, BMecTO allOMHUHUEBOIO MOPOIIKA B OCHOBE HMEIOT
OKHCJIEHHBIE CIUIaBbl. B cBoeM cocrase cruiaBel umeror 25-30% Si; 5-7% Ni;

octaipbHOE — Al.

2. Menp u ee CcIuiaBbl

ITo 'OCT 859-2001 B 3aBUCHUMOCTH OT COJEp>KaHUSI IPUMECEH pa3IM4aAIOT
Mapku TexHmueckoir wmemu:  MO006(99,99% Cu), MO06(99,97% CutAg),
M16(99,95% CutAg), M00(99,96%Cu), M0(99,93%Cu+Ag),
M1(99,90%Cut+Ag), M1p(99,90%CutAg), M2 (99,7% CutAg), M3 (99,5%



nn

Cut+Ag) u ap. byksa "0"” B xonue mapku (M0O) o3Hauaet - 6eckuciopoiHas, a "p
(M1p) — packucneHHas.

Menp oOpa3zyeT MHOruM€ pacHpOCTpaHEHHBIE CIUIABbI: JaTyHHU, OpPOH3BI U
MEJHO-HUKENEeBbIe (MENbXUOp, HEH3unbOep, KyHHallb, KOHCTAHTAaH, MAaHIaHUH,
KOIIeJb U JIp.).

Jlatyau — crutaBel Menu ¢ NMHKOM. OHUM OBIBAalOT JBOWHBIE (MPOCTHIE) U
MHOTOKOMITOHEHTHbIE (JIETUPOBaHHBIE).

[lo  TexHONOrM4YecKOMYy  TMpPHU3HAKY  JIATYHH  TNOJAPA3JENSA0T  Ha
nedopMHUpyeMble U JTUTEHHBIE.

JIBoiiHble nedopMHUpyeMble JIATYHU MapKupyroTcss OykBoil JI (nmatyHb) u
UG poii, OKa3bIBAIOIIEH CpellHee COoJep)KaHhue MEIU B MPOILEHTaX (OCTaIbHOE -
uHK): J196, J190, JI8S, J180, JI70, J168, J163, JI60 (TOCT 15527-70%).

Jlatynu ¢ coaepxxanrem meau 90% u 6onee (J196, JI90) Ha3pIBalOT TOMIIAK,
npu 80 — 85% menu (JI8S, JI80) — momyTomMmaxk.

JlerupoBaHHble JAepopMUpYEMble JIATYHHM MapKUpyrOTcs OykBoiJl wu
OykBamu, 0003HAYAIONIMMHU Ha3BaHWE Jierupymwomero anemeHTa. Ludpsr,
OTJIeJICHHbIE JIpYyr OT JApyra uepe3 Tupe, UAylue IMocie OyKB, MOKa3bIBAIOT
cojiep)KaHue Meu (TepBasi) U JITUPYIOIMIUX 3JIEMEHTOB (COOTBETCTBEHHO OYKBaMm)
B npoleHTax (octambHoe — 1MHK): JIAXKG60-1-1, JDKMnsS9-1-1, JIO70-1,
JIAHKM1175-2-2,5-0,5-0,5 u ap. ('OCT 15527-70).

HaspiBaroT nerupoBaHHbIC JTATYHU M0 JIETUPYIOMMM Ao0aBkam. Hampumep,
JIA77-2- amomMunueBas aedopMupyemas JIatyHs, comaepxkamas 77% Cu, 2%Al(A),
octasibHOE (21%)- Zn; JIO90-1 — onoBsaHHBIN ToMMak, conepxamuid 90% Cu, 1%
Sn (O), octanbHoe (9%) - Zn.

B Mapkax JHMTEHMHBIX JATyHEW YKa3blBA€TCA COACpKAHHME LHMHKA, a
KOJIMYECTBO KaXXJIOTO JIETHPYIOIIEr0 3JIEMEHTA CTAaBUTCS HEMOCPEACTBEHHO 3a
OykBoH, oOo3Hauarome ero Hazpanue:JIL[14K3C3, JIII30A3, JIL[16K4,
JIB37Mu2C2K, JI40Mul,5, JII40C, JII30A3, JIH40OMu3A u np. (I'OCT
17711-93).



[Tpumep pacmmdppoBku mapku JIL23A6K3Mu2: anoMUHUEBO — KENE30-
MapraHioBas JuTeHHas JaTyHb, coiepxkamas 23%Zn, 6%Al, 3%Fe, 2%Mn,
octasbHOE(66%) —CU.

BpoH3sl — cmnaBel MeAM, B KOTOPBIX LMHK WM HUKEIb HE SIBISIOTCS
OCHOBHBIMHU JIETUPYIOIIUMHU 3JIEMEHTaMHU.

[lo xumuyeckoMy cocTaBy OpOH3BI MOAPA3ACIAIOT Ha OJIOBSHHBIE, B
KOTOPBIX OCHOBHBIM JIETUPYIOIIUM 3JIEMEHTOM SIBIIIETCS OJIOBO, M O0€30JIOBSIHHBIE,
HE CoOJepyallie OJIOBO B KayecTBE JIErMpPYIOUIEro KommoHeHTa. HaszpiBaioT
OpOH3bI, KaK U JATYHHU, [0 COOTBETCTBYIOLUM TOOABKAM.

[To TexHOMOTHMYECKOMY TMPU3HAKY OpPOH3BI JENATCS Ha JUTEHHbIE U
nedopMupyemsie.

[Ipu mapkupoBke OpoH3 Ha TepBOM MecTe cTosAT OykBbl bp. OcrtanbHas
3aMKrch MapKH CIJIaBa 3aBUCUT OT CIIOCO0A MOTYUYEHUs 3arOTOBOK.

B nwurelinpix OpoH3ax 0003HAYEHHE W  KOJMYECTBO JIETUPYIOIIUX
KOMITOHEHTOB BBIIIOJIHEHO B COOTBETCTBUU C JIATYHSAMHU. B KOHIIE MapKu MOXKET
JOTIOJIHUTENIBHO  CTOATh mpomnucHas Oykea JI: bpO31[7C5HI1, BbpO10112,
bpO10d1, BpO8&l4, bpOI0CI0 u ap. (I'OCT 613-79); BbpAIMu2JI;
BbpA10X4H4JI, bpCy3H3I[3C20® (Cy — cyppma), bpA7Mul5K3H2I12 u nap.
(I'OCT 493-79) u 1.1.

I[Ipumep pacmmdpoBkrn wMapku bpO3,51[7M5:  0J0BIHHO—ITMHKOBO-
CBHMHIIOBas JUTeitHas OpoH3a c¢ cojaepxkanueM ojioBa (O) 3,5%, nunka (I1) 7%,
ceuana (C) 5%, ocrampHOE (84,5%) — wmeap; BpA7MulS5XK3H2I12: Gponsa
0e30JI0BSHHAS JINTEHHAs C coJepkanrem amomMunus (A)6,6-7,5%, xxenesa (0K)2,5-
3,5%, mapranma (M)14,0-15,5%, aukens (H) 1,5 - 2,5%, nunka (L) 1,5 - 2,5%.

Otnmnune 0603HaUYeHUS MapoK JeopMupyeMbIx OpOH3 OT JTUTEHHBIX TaKOE
Ke, KaK U y JJaTyHel: cHayasa B OyKBEHHOM KOJI€ 3alICHIBAIOTCS BCE JICTUPYIOIIHE
AMEMEHTHI, a 3aTeM — IUGpsl dYepe3 THpe, YKa3blBalOIIUEe B TOW XKe
ITOCJICIOBATCIIBHOCTH COJIepKaHue KOMITIOHEHTOB B mponeHrax: bpO®6,5-0,4 ,
bpOll4-3, BbpOllC4-4-4 wu pap. (I'OCT 5017-74%*); BbpAS, BbpAXHI10-4-4,
BbpbHT1,9 u np. ('OCT 18175-78%*) u 1.10.



[Ipumep pacmmdpoBku wmapku bpb2: 0Oe3onoBsHHas OepuiineBas
nepopmupyemas Oponsa, coaepxamas 2% Oepwuns (b),octanproe — (98%)
Menb, bpbHT1,7: 06e3010BIHHASOCPUIIINEBO — HUKEIEBO — THUTAHOBAs
nedopmupymasi Oponsa, coxepxkamas 1,7% Oepunnus (b), menee 1% Huxens u
THUTaHa KaXJI0ro, ocTajabHOe (0K0JI0 97%) — Meb.

MenHO — HUKENEBbIE CIUIaBbl — O3TO CIUIaBbl, B KOTOPBIX OCHOBHBIM
JIETUPYIOIIUM DJIEMEHTOM SIBJISICTCS] HUKEIb.

[IpombIlsIeHHBIE METHO — HUKEJIEBBIC CILJIABbl MOYKHO YCIIOBHO Pa3JeiuTh
Ha JIBE TPYIMIbI: KOHCTPYKIMOHHBIE W JJIEKTpoTexHuueckue. K mepBoil rpymme
OTHOCSITCSI KOPPO3UOHHOCTOMKHE W BBICOKOMPOYHBIE CIUIaBBl THUIIA MEJIbXHOP,
Hel3wIbOep, KyHuaib. B kadecTBe JOMOTHUTEIBHBIX JIETUPYIOIIUX JJIEMEHTOB B
HUX jo0aBisioT Mn, Al, Zn, Fe, Co, Pb u ap.

MapkupoBKa MeTHO—HUKEJIEBBIX CIUIABOB HaunHaeTcsi ¢ OykBol M: MH19,
MH25, MHXMn 30-1-1 - wensxuop; MHI[15-20, MHIIC16-29-1,8 —
Heiizmwipoep; MHA13-3, MHA6-1,5 — kynuans; MHMn40-1,5 —koHcTaHTaH;
MHMu43-0,5- xonenb; MHM13-12- manranun; MHXS5-1, MHXMi10-1-1 u ap.
(T'OCTo1 5063-73*, 5187-70*,492-73%).

3. Marsuii ¥ ero CruiaBbl

I[Io TOCT 804-93 B 3aBUCHUMOCTH OT XMMHYECKOTO COCTaBa MarHui
MEPBUYHBIN BbINTyCKaeTcsl yeThipex mapok: Mr80(99,80%Mg), Mro90(99,90%Mg),
Mr95(99,95%Mg) u Mr98(99,98%Mg).

I'OCT 14957-76 mpemycmaTtpuBaeT Mapku ne(opMUPYEeMbIX MarHUEBBIX
cruiaBoB: MA1, MA2, MA2-1, MAS, MAS, MA11, MA12, MA14, MA15, MA19.
bykBer MA yka3pIBaloT, 4TO CIUIAaB MAarHUeBBIA JehOpMHUpPYEMBI, a mHQPHI -
YCJIOBHBIA MOPSIAKOBBIN HOMED.

Jluteitnpie maruueBnie cruiaBbl (I'OCT 2856-79*) BbIycKarTCS MapoK:
MJI3, MJI4, MJI4nu, MJIS, MJI5Smu, MJI5on, MJI6, MJIS, MJI9, MJI10, MJI11,

MJI12, MJI15 u MJI19. bykBet MJI yka3bIBarOT, 4TO CILJIAB MAarHUEBBIA JTUTCUHBIN,



uudpel — MOPSAKOBBIM HOMEpP cIiaBa, OykBbl "NMU" B KOHLIE MapKud - CILJIaB
MOBBILIEHHON YHMCTOTHI, "OH"-criaBoOIIero HazHaueHus. [lpumep pacmmdpoBku
Mapku MJI3: marHueBblii CIUIAB JIMTEMHBIA C MOPSAKOBBIM HOMEPOM 3,
cojaepkamuii amomunus 2,5-3,5%, mapranma 0,15-0,5%, uunka 0,5-1,5%

B mnocnenHee BpeMs MapKM MArHMEBBIX CIUIABOB CTalld YKa3blBaTh C
moMoIIbI0 ¢ poBoro koja, Hanpumep:MA1-2311, MA2 — 2311, MA2-1-2323 u

T.II.

4. TuTtaH U €ro CILIaBbI

[TonyueHHbIN B pe3yibTaTe NEperuiaBa TEXHUYSCKUM TUTAaH MApKUPYIOT B
3aBUCUMOCTU OT cojepxkanus npumecei: BT1-00 (cymma npumeceit <0,398% -
Si= 0,08%, Fe= 0,15%, O = 0,10%, N= 0,04%, C= 0,05%, H= 0,008%, npouunx-
0,1%); BT1-0 (cymma npumeceit < 0,55%), BT1-2 (cymma npumeceit > 2 %).

[Io TEexXHOJIOTMM HW3TrOTOBJIEHUS TUTAHOBBIE CIUIABBI IMOAPA3ACISIIOTCA Ha
nedopMupyemMbie, TUTEHHBIE U TOPOIIKOBBIE.

Brimyckarorcs nedopmupyembieTutanoBbie cruiaBel Mapok ('OCT 19807-
91):0T4-0, OT4-1, OT4, BT3-1, BTS5, BT5-1, BT6, BT6c, BTS, BT14, BT20,
BT22, IIT-7M, TIT-3B, AT3. Crosmue 3a OykBamMu HUQPPHI SABISIOTCS YCIOBHBIM
NOpsAAKOBEIM  HOMEpoM. (OCHOBHBIMU JIETUPYIOIIUMU JT00ABKAMH  SIBIISTFOTCS
aTIOMHUHUM, KpeMHui, Mapranen u 1ap. Hanpumep, cmiaB OT4-Ocomepxut
cinenyromue Jerupytonme nooasku:Al = 0,4-1,4%, Zr = 0,3%, Mn = 0,5-1,3%,
Si=0,12%, Fe = 0,3%; IIT-7M -Al=1,8 -2,5%, Zr = 2,0 - 3,0%, Si = 0,12%, Fe=
0,25%; AT3- Al = 2,0 - 3,5%, Cr=0,2 - 0,5%, Si= 0,2 -0,4%, Fe=0,2 - 0,5%.

Oc0OEHHOCTH MApPKUPOBKH JIUTCHHBIXTUTAHOBBIX CIJIABOB — HAJIMYHC
oykssl JI B koH11e 0603Hauenus mapku: BTSJI, BT3-1JI, BT20JI u ap.

JIns  W3roToBIIEHUS  JAETajed METOJOM IOPOIIKOBOM  METaJUlypruu
ncnosib3yroT crassl BTS, BTS5-1, OT4, BT3-1 u 1.1. MapkupoBka MOpOIIKOBBIX

CIUUIaBOB COXpaHsieTcs 0€3 U3MEHEHUM.



3. [IpakTrueckas 4acThb

YKa3aTb XUMHUYECKHN COCTAB CIIJIABOB:
bpOLICH 3-7-5-1,bpOLC 3-12-5bpOLC 5-5-5,bpO® 6,5-0,15,5pOLC 4-4-
2,5,bpAS,bpAXK 9-4J1,JIAXK 60-1-1,JIMuA 57-3-1,J10 60-1,JIC 74-3, JI 96, JI 90,
J1 85, AMu, AMr2, AMr3, I 1, 116, AK 4, AK 6, AK8

Cnucok nuTepaTypsl

1. Bonkos, I'. M. MarepuanoBenenue: yueOnuk s Bry3oB / I'. M. Bonkos, B. M.
3yeB .— 2-e¢ u3id., nepepab. — Mocksa: Akagemus, 2012.— 447 c.: w1 —
(Beiciee mpodeccuonanbHoe oOpa3zoBaHue:TexHUKa W TEXHUYECKHE HAYKH)
(bakanaBpuart).— ISBN 978-5-7695-8087-1 (B nep.).
50 5k3

2.Marepuanosenenue: coopuuk.u.l / Yamyprckuii roc.yH-T.— MkeBck, 2006.—
lonT.auck.(CD ROM).— (OnektponHas 6ubinoreka) .

3.Uepkec, 3.A. MamuHOCTpOUTENbHBIE MaTEpHUabl HAa OCHOBE KeJyesa.
Mertanmnyprust yyryHa u crainu: y4e6. mocodue / 3. A. Uepkec; Tynl'Y .— Tyna :
W3n-so  Tyal'yV, 2010.— 196 c.. wn. — ISBN 978-5-7679-1708-2.
51 3k3

5. T'ynses, A. I1. MeramnoBenenue: yueOonuk s By3oB / A. II. I'ymses, A. A.

I'ynsieB. — 7-e u3n., nepepad. u qon. — M.: Anbsanc, 2011. — 644 c.


http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=6104&TERM=%D0%93%D1%83%D0%BB%D1%8F%D0%B5%D0%B2,%20%D0%90.%20%D0%9F.%5B1,1004,4,101%5D&LANG=rus

