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[Ipaktrnueckas padora Ne 1

MapkupoBka crajiein

1. Ilens paGoThI:

N3ydeHne MapKUpOBKH CTaJeH, UCIIONIb3yeMol B Poccun.

2. Teopernueckast 4yacThb
B Poccun npussta OykBeHHO - HH(pOBas cucreMa 0003HAUYEHUS MapOK

CTaJIey U CIUIaBOB.

1. KoHCTpyKIIMOHHBIE CTaIu

1. Ctanu 0OBIKHOBEHHOT'O Ka4eCTBa.

HenerupoBanHble KOHCTPYKIIMOHHBIE CTald OOBIKHOBEHHOTO KadecTBa, B
coorBerctBur ¢ ['OCT 380-94, o6Go3nauarorcst cienyromum obpazom: Cm0),
Cm3nc, CmSxkn, u np. 3aecs Cm — OYyKBbI, YKa3bIBaIOIIUE HA MPUHAICKHOCTD
CTaJIM K TPYIIE CTaJel 0OBIKHOBEHHOT'O KaueCcTBa, CASAYyIoas 3a HUMHU 1udpa oT
0 mo 6 ykassiBaeT Ha mpoueHTtHoe coaepxkanue yriaepoaa no 'OCT 380 - 94 u B
KOHIIC HAaWMEHOBAHUS CTaJlM TMPUBOJATCS OYKBBI, ONMPEHCISAIONINE CTENEHb €€
packuciienus (kn - Kunsiias, nc - NoJyCHoKoWHasl, cn — crnokoiHas (Tadi.5.1).

B o0o3naueHue craneid ¢ MOBBIINICHHBIM COJAEPKAaHUEM Maprasiia Mocie

upsl 106aBIsieTcs Takxke Oyksa /.

Tadomuna 1 - XuMuyecKknii cocTaB CTaieil OOBIKHOBEHHOT'O Ka4eCTBA

Mapka cranu MaccoBas 10J1s1 2J1EMEHTOB, %
C Mn Si
Cm0 He 6oitee 0,23 - -
Cmlkn 0,06-0,12 0,25-0,50 He 6onee 0,05
Cmlinc 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 6onee 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
Cm3xn 0,14-0,22 0,30-0,60 He 6oiee 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
Cm3Inc 0,14-0,22 0,80-1,10 He 6oimee 0,15
Cm3lcn 0,14-0,22 0,80-1,10 0,15-0,30
Cm4kn 0,18-0,27 0,40-0,70 He 6oitee 0,05
Cm4nc 0,18-0,27 0,40-0,70 0,05-0,15
Cmdcn 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
Cménc 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
KonnuectBo yranepoga B OOBIKHOBEHHOI'O ~ KauecTBa (3a

uckioueHueM Cm()) MOXHO TPHUOIM3UTENBHO OMNPENETUTh, KaK MPOU3BEICHUE

HOMEpa Mapku ctanu Ha kodd¢uuuent 0,07.

2. HCHCFI/IpOBaHHBIG KOHCTPYKIIMOHHBIC KAYCCTBCHHBIC CTAJIN.

KadecTBeHHBIC KOHCTPYKITMOHHBIE cTainu, B cooTBeTcTBUU ¢ [[OCT 1050-88,
0003Ha4Yar0T JBY3HAUYHBIM YHCJIOM, YKa3bIBAIOIIUM MPUMEPHOE COJEpKaHue
yIJIEPOJIa B CTAJISIX B COTBHIX JOJIsIX IpoueHTta. Hanpumep, crane, conepxamas 0,07
- 0,14 % yraoepoma o6osnauaercs 10, a crambs, coxepxkamas 0,57 - 0,65 %
yriepoaa — 60. Jlnsa cranelt, comepxanux meHee 0,2 % C, HE MOJIBEPTrHYTHIX

MOJITHOMY PACKHCICHUI0, B 0003HAUCHUU JOOABISIOTCS OyKBBI kn wiu nc. Jlns

CIIOKOMHBIX CTajleu 6YKBBI B KOHIIC UX HAaMEHOBAHMH HE ,IIO63BJIHIOTC$I.




KauecTBeHHBIC CTallM C IOBBIIICHHLIMHU CBOﬁCTBaMH, HCIIOJIB3YCMBbIC JIsA
IMPOU3BOACTBA KOTJIOB M COCYIOB BBICOKOI'O HABJICHUAI, o6o3navaror o I'OCT

5520-79 ¢ nob6asnenuem OykBbl K B kOHIIe HaumeHoBauus ctanu: 5K, 22K u ap.

3. KOHCTpYKHI/IOHHBIC JICTUPOBAHHBIC CTAJIN.

B cootBerctBum ¢ [OCT 4543-71 HauMeHOBaHUS TaKUX CTaJeH COCTOAT U3
OykB u 1udp. BykBbl yKa3pIBalOT Ha OCHOBHBIC JIETUPYIOIIUE JJIEMEHTHI,
BKJIIOYEHHbIE B cTanb (Ta6i.5.2). Hudpsl mocie kaxaoil OykBbl 0003HAYAIOT
MIPUMEPHOE COJIEPHKAHUE COOTBETCTBYIOIIETO AJIEMEHTA, OKPYTJIEHHOE J0 LEJI0ro
yucia (MpU CcoAep)KaHUW JIeTHpylomero osiemeHta g0 1,5 % uudpa 3a
COOTBETCTBYIOIIEH OYKBOM HE yka3wpiBaeTcs). [IpoiieHTHOE conepkanue yriaeposa,

B COTBIX JOJIAX IMPOLICHTA, IIPUBOAUTCA B HA4aJIC HAMMCHOBAHUA CTAJIH.

Ta6mmma 2 - O603HaYeHHUE OCHOBHBIX JICTUPYIONTUX 3JIEMEHTOB

DJIEMEHT O6o3HaueHue
Huxkenp H
Xpom X
KobGanbT K
Monubnen M
Maprasnen I
Menp y/
bop P
Huo6wuit b
[upxoHnii i
Kpemuuii C
®docdop 11
Penko3emMenbHble METAILIbI q
Boasdpam B




Turan T
A3zor A (B cepeiiHe HAUMEHOBAHUS )
Banamuii 0
AnmoMuHUN {0,
Cenen E

Hanpumep, ctanb cocrasa 0,09 - 0,15 % C, 0,4 — 0,7 % Cr, 0,5 — 0,8 % Ni
HaseiBaeTcst [2XH, ctamnb coctraBa 0, 27 — 0,34 % C, 2,3 -2,7 % Cr, 0,2 - 0,3 %
Mo, 0,06 — 0,12 % V — 30X3M®.

Jlyist Toro, 9TOOBI MOKa3aTh, YTO B CTAIM OTPAHUYCHO COJICpP)KAaHUE CEpPhl U
dochopa (S< 0,03 %, P< 0,03 %) wu cramp OTHOCUTCS K TpyMIe
BBICOKOKAYECTBEHHBIX, B KOHIIE €¢ 0003HAUYCHHUS CTaBAT OYKBY A.

Oco00OBBICOKOKAYECTBEHHBIC CTalld, TOJABEPTHYTHIC 3JICKTPOIIIAKOBOMY
neperiaBy, odecrnedynBaroneMy 3pHEeKTUBHYIO OYHCTKY OT CYJIb(HIOB U OKCHJIOB,

0003Ha4aroT 100aBJICHUEM Yepe3 THUPE B KOHIIC HAMMEHOBAaHMS CcTad OYKBbI [/,

Hanpumep, [2X2H4A, 18XT-111, 20XI"HTP-LII n np.

4. JIuteitHple KOHCTPYKIIMOHHBIE CTAJIN.

JIuretinnie cramu, B coorBercTBUU ¢ 'OCT 977-88, 0003HAYarOTCS MO TEM
)K€ TIpaBUjIaM, YTO M Kauye€CTBEHHBIC JISTUPOBaHHbIC CTAIU. OTIMYHE 3aKITH0YACTCS

JUIIH B TOM, YTO B KOHIIC HAUMEHOBAHUS JINTCHHBIX CTAJICH MIPUBOIUTCS OykBa J1,

Harpumep, 15J1, 35X1 71, 200" DJI v np.
5. CtpouTenibHBIE CTaAIIH.
Crpoutenbnbie cramu mno ['OCT 27772-88 ob6o3navarorcss OykBoitC

(ctpoutenbHas) W 1UbpamMu, COOTBETCTBYIOUIUMU MHUHUMAJIBLHOMY IMpEAeIy

TexyuecTn ctanu B H/Mm?. BykBaKB KOHIlC HAMMEHOBAHMS YKA3bIBAET HA CTAIH C



MTOBBIIICHHON KOPPO3MOHHOW CTOMKOCTBIO, I' — HAa TEPMOYIPOYHEHHBIN IPOKAT,

OykBa /[ — Ha MOBBIIIIEHHOE cojepkaHue Meau (Tadu. 5.3).

Tabnuna 3 - Mapku 110 IeMCTBYIOIIEH HOPMATUBHO-TEXHUYECKON

JIOKYMEHTAIUU
Mapku 110 JeHCTBYIOIIUM CTaHAapTaM
HaumenoBanue craamn
Mapka cranm O0o3HaueHue craHaapra
C235 Cm3kn2
Cm3nch I'OCT 380, I'OCT 535
C245
Cm3cn)
C255 Cm3Il'nc, Cm3lcn
C275 Cm3nc
I'OCT 380
Cm3cn, Cm3Inc,
C285
Cm3lcn
1212C -
C345
0912C I'OCT 19281
12I2C1H
C345]] -
0912C/1H
C345K 10XH/IT I'OCT 19281
C375 1212C
C375/1 12I2C1H
C390 14124 D
C390/1 1412AD]]
C390K 151 2AD][nc I'OCT 19281
C440 16124AD
Cc440/0 16124D]]
C590 12I2CMD
C590K 12I'H2MDAIO



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 CTAJIH.

Haumenosanue aBroMmatHbIx cTanedl mo I'OCT 1414 - 75 naumHarorcs ¢
OykBblA (aBTOMaTHas). Eciam crasp mpu 3TOM JIeTHpPOBaHA CBHUHIIOM, TO €€
HauMeHOBaHUe HauyuHaeTcsa ¢ OykB AC. JIJis oTpakeHHS COAep)KaHUS B CTaJAX
OCTaJbHBIX 3JIEMEHTOB HCHOJIB3YIOTCA TE€ K€ MPAaBUJIA, YTO U IS JIETUPOBAHHBIX

KOHCTPYKIIMOHHBIX cTalnei, Hanpumep, 420, A20I, AC3SXT'M.

7. lloamIMIIHUKOBEIE CTAJIH.

[TommmumuukoBele ctanu nmo I'OCT 801-78 o0o3HauaroTcs TakK)Ke Kak WU
JeTupoBaHHbIe ¢ OykBO#l /// BHayane HauMeHoBaHus. JJis cTasneil, moaBEPrHYTHIX
AJIEKTPOIIUIAKOBOMY TieperuiaBy, OykBalll no0aBisieTcsl Takke U B KOHIE MX
HAaMEHOBAHUU 4yepe3 tupe, Hanpumep [[IX15, LIX20CI, [1IX4-11l. Conepxanue

XpoOMa YKa3bIBACTCA B ACCATBIX JOJIAX IIPOLCHTA.

2. IHcTpyMEHTANIbHBIE CTaN

1. HenernpoBaHHbIE yIIIEPOAUCTHIE UHCTPYMEHTAIBHBIE CTAJIH.

Jannsie cramm B cooTBeTcTBUM ¢ 'OCT 1435-99 nensrcs Ha KaueCTBEHHBIC
U BBICOKOKaueCTBeHHbIC. KauecTBeHHbIE CTanu 0003HA4arTcsi OyKBOUY
(yraepoaucrasi) v 1udpoi, yKa3bpIBaIOIIECH CpeTHEe COIepKaHMe yriepoia B CTaIu
B JIECATBIX MOJIsIX mpolieHTa. Hampumep, crans copepxkamas 0,65 — 0,7 % C
HaszbIBaeTcs V7, cranb coaepkamas 0,95 — 1,04 % C - V10, ctans comepxarias
1,25 — 1,35 % C - VI3. B o00o03HaueHHUsI BBICOKOKAYECTBEHHBLIX CTaJIEH
nobasisiercst OykBad (V8A4, V104 wn t.1.). Kpome TOro, B 000O3HAYEHHUSX Kak
KauyeCTBEHHBIX, TAK U BBICOKOKAYECTBEHHBIX YTJIEPOIUCTHIX HMHCTPYMEHTATBHBIX
CTajieil MOXKeT TIPUCYTCTBOBaTh OykBa [, yKa3bpIBalollas Ha IOBBIIIEHHOE

CoJICp)KaHue Maprania B ctaisx (Hanpumep, Y84, V8I).



2. IHCTpyMEHTAIBHBIE JIETUPOBAHHBIE CTAIHN.

[IpaBuna o0o03HAYEHUS] MHCTPYMEHTAJbHBIX JETHMPOBAHHBIX CTajled 1o
I'OCT 5950-2000 B OCHOBHOM T€ €, 4YTO H [JJs KOHCTPYKI[MOHHBIX
JIETUPOBAHHBIX cTaslel. Paznuuune 3akitoyaeTcs Iullb B IU(pax, yKa3bIBAIOLIUX Ha
MacCOBYIO JIOJIO yriaeponaa B craisax. [IponeHTHOe comepikaHue yriiepoia Takke
YKa3bpIBae€TCsl B Hayajae HAaMMEHOBAHUsA CTAJIM, HO IIPU ITOM B JECATBIX JOJIAX
NPOLIEHTa, 4 HE B COTBIX JOJISIX IIPOLEHTA, KaK [ KOHCTPYKIIMOHHBIX
JIETUPOBAHHBIX CTane. Ecnu e B MHCTPYMEHTAJIbHOM JIETUPOBAaHHOM CTallv
coJepkaHue yriepona cocrasisgeT okoyo 1,0 %, To cooTBETCTBYIOLIYIO LUPPY
BHayajle ee HaMMEHOBaHUsl OOBIYHO He yKa3biBaloT. Hanpumep, ctans 4X2BSM D
conepxut 0,3-0,4% C,2,2-3,0% Cr,4,5-55%W, 0,6 -0,9 % Mo, 0,6 -0,9
% V,acrane XBI'-09-105%C,09-12%Cr,1,2-16% W,08-11%
Mn.

3. beicTpopexyiiue cTaiu.

O6o3Hauenust Mapok ObicTpopexymux craneir cormacao 'OCT 19265-82
HauMHAlOTCA Cc OykBbl P W uudpbl, yKa3blBalOUIEH CpeAaHee CoAepKaHue
Bosb(pama B cranu. Jlanee cneayroT OykBbl M UQPHI, OMPEACISIONINE MaCCOBBIE
JIOJIA IPYTUX DJIEMEHTOB. B oTin4mMe oT JIerupoOBaHHBIX CTajle B HAUMEHOBAHUU
OBICTPOPEXKYILMX CTalel HE yKa3bIBAETCS MPOLIEHTHOE COACpPXKAHUE XPOMa, Tak
Kak OHO cocTaBiseT okoino 4 % BO Bcex cralniax, W yriepoja (OHO
MPOIMOPIIMOHANILHO COJIEPKaHHUIO BaHaausl). bykBa @, mokasbiBarouiasi Hajiuuue
BaHAJMs, YKa3bIBACTCA TOJBKO B TOM CiIy4yae, €CIM COJCpKaHUE BaHAIUSI
cocrtaBisgeT 6oisee 2,5 %. B cooTrBeTcTBHU C BEINIECKa3aHHBIM, cTaidb P/8 uMmeer
cocras: 0,73 -0,83% C,3,8-4,4, % Cr,<1% Mo,10-14%V, 17,0-18,5%
W, crame P6M5 conepxur 0,82 — 0,90 % C, 3,8 — 4,4, % Cr, 4,8 - 5,3 % Mo, 1,7
-21%V,55-65%W, acranp P6AM5®D3 conepxutr 0,95 - 1,05 % C, 3,8 —
43,%Cr,48-53%Mo,23-2,7%V,005-01%N,5,7-6,7% W.



3. Kopp0o3nOHHO-CTOMKHE CTaIn

O06o03HaueHHEe KOPPO3UOHHO-CTOMKUX (HEPIKABEIOIIUX), MKAPOCTOUKUX H
xaporpounbix ctaneir corimacHo ['OCT 5632-72 coctost u3 OykB u 1udp u
CTpOSITCS TIO TEM >K€ TMPHUHIMIIAM, 4YTO W O00O03HA4YEeHHs] KOHCTPYKIIMOHHBIX
JIETUPOBAHHBIX cTalieil. B 0003HaUeHUs TUTEUHBIX KOPPO3UOHHO-CTOMKUX CTalIeH
nobasisiercs Oyksa JI. Hanmpumep: cranb cocraBa C<0,08 %, 17,0 — 19,0 % Cr, 9,0
— 11,0 % Ni, Ti B uarepBane ot 5XC g0 0,7 %, obo3nayaercs 08XI8HIO0T, a
auterinas ctanb [6X18H12C4TIOJI umeert 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 CTaHIApPTHBIX, KOPPO3UOHHO-CTOHMKHE CTJIM MOTYT HMETh U
Jpyrue HauMeHOBaHUs. Tak OMBITHBIE MapKH, BIIEPBbIC BHIIIJIABJICHHBIE HA 3aBOJIC
«QnexkTpocraiby, obo3Hayatorca OykBamu OHM, O win DK U NOPSAKOBBIM
HOMEepoM (Hampumep, OIHU 135, Ol 225, OK 156), w™apku 3aBoja
«nenpocnencransy OykBamu JU ([JU 57, AU 94), mapku YensOuHCKOTO
MeTalTyprudeckoro komounarta oyksamu YC (Y4C 43, YC 87) v 1.7,

B ToMm ciywae, ecnu cTanu MOJYyYEHBI METOJIOM BJIEKTPOULIAKOBOIO
neperiaBa, K MX HAaWMMEHOBaHUSM (TakKe Kak W JJisl JICTHPOBAHHBIX CTajiei)
nobasisiercst uepe3 tupe OykBa [II (06X16HISM3b-111). Tlomumo 3TOro K
HAaUMEHOBAHHUSM YKa3aHHBIX CTajed uepe3 THUpPEe MOTyT J00aBISThCA OYKBBI,
O3HaYamInue cieaymoiee: B/] — BakyyMHO — ayroBoii neperuias (09X16H45-B/]),
BU — BakyyMHO - uHAyKIMOHHAs BbITuaBka (03X18H10-BH), DJ1 — >neKTPOHHO -
aydeBoit nieperuiaB (03HIS8KIMST-DJI), I'P - ra3okuciopoanoe pahuHupoBaHHE
(04X15CT-I'P), ][ — BakyyMHO — HMHIYKIMOHHAs BBIIJIABKA C TOCJIEIYIOIIHM
BaKyyMHO — JIyrOBBIM TieperuiaBoMm (21114-HJ]), I1/] — nna3MeHHas BBIIIaBKA C
HOCJICIYIOIUM BaKyyMHO — OYroBbIM meperuiaBom (XH45KBTIOFP-I1]]), HJI -
BaKyyMHO — WHAYKIIMOHHAsI BBIIUIABKA C TOCJIECAYIOIIMM 3JIEKTPOHHO - JIYYEBBIM

neperuiaBoM (I11989-UJI) v 1.1.

3. IlpakTuyeckas 4acThb



VYKka3zaTp XUMHUYECKUN COCTAB CTAJICH!

30XT'CA 38XH3MA 40XHMA4X5®C, 4X5B20C, 4X4BM®DC, 4XBC2,
X12, 7X3, 8X3, 40X, 30XI'C, 12XM, 15XM, 12XIM®, 12X2MOCP,
X5B®, 15X1IM®, 1X12BHM®, 09X14H16b, 09X14H19B2EGP,
08X18H10T, 08X18H12b, 08X23H18, 37X12HI'8M®b, 09X14H19B2bP,
4X14H14B2bP, P18, P12, P9, P9®S5, P18®2, P14d4, P18K5®D2, PXM4KS,
IX15, HIX15CT.

[Ipaktrnueckas pabora Ne 2

MapkupoBKa IBETHBIX CILJIABOB

1. Ienb pabOTHI:

N3ydeHne MapKUpOBKY LIBETHBIX CIUIABOB, HCNOJIB3yeMoM B Poccnn.

2. Teopernueckas 4yacTb

[IBeTHBIE MeTayIBl SABISIOTCS OOJiee JOPOTUMU U JEPUIUTHBIMUA IO
CPaBHECHHMIO C YEPHBIMH, OJHAKO OOJACTh WX NMPUMEHEHHUS B MPOMBIIUICHHOCTH
HeTpephIBHO paciupsiercs. Hanbomnee mmupokoe MpuMEHEHUE UMEIOT CIIaBbl Ha
OCHOBE aJIOMHUHMS, ME€U, MarHus, TUTaHa.

Jlns 00o3HaueHUsI AJIEMEHTOB, COJICPXKAIIUXCS B IBETHBIX MeETalllaX |
CIuUlaBax, MPUHSTHI CIEAYIOIINE MTPOMKUCHBIE OYKBBI pyccKoro andaBuTa:

A - amomunuit, b - 6epunnuit, X - xxeneso, K - kpemuuit, Kn - kagmuii, M1
- maprasen, M - meap, Mr - marauii, M - meibsik, H - Hukens, O - onoso, C -

ceunert, Cy - cypsma, 1] - nuak, @ - docdop, T - TuTas.

1. AJIOMUHHUH U €r0 CIUIaBbI



B 3aBucMMOCTH OT CTENEHW YHCTOTHI MEPBUYHBIN ATIOMUHHUMN JEIUTCS Ha
Tpu Kjacca: ocoboi unucToThl A999 (99,999% Al), Bbicokoi uncToThl A995, A99,
A97, A95 (99,995 ... 99,95% Al) u rexaudeckoit uuctotel A85, A8, A7, ATE, A6,
A5, ASE, A0 (99,85 ... 99,0% Al) — I'OCT 11069-74. byksa E yka3siBaeT Ha TO,
YTO ATIOMUHUN UMEET FapaHTUPOBAHHBIC SJIEKTPOTEXHUUECKHE XapaKTePUCTHKH.

B kauecTBe MOCTOSHHBIX MpPUMECEH B ATIOMHUHUU MPUCYTCTBYIOT XKEJE30,
KpEMHUN, MeJb, MapraHell, IIMHK U TUTaH. B KauecTBe OCHOBHBIX JICTUPYIOIIUX
DJICMCHTOB B aJIOMHHHMEBBIX CIUIaBaX IPUMCEHSIOT MEIb, MarHuid, KpPeMHUH,
Maprasell, IMHK, peKe HUKeIb, OSpUILIUNA U JIp.

AJIOMUHHEBBIE CIUIABBI KJIACCU(MUIUPYIOT MO TEXHOJIOTMH H3TOTOBIICHUS,
CIIOCOOHOCTH K TepMHUECKON 00paboTke W cBoMcTBaM. Bce crutaBbl amtoMuHUS
MOXXHO Pa3JeIUTh Ha TPHU TPYIIBL: JAePOopMUpYyEMble, JIUTCHHBIE M CIICUYCHHBIE
(moy4aeMble METOJIOM MOPOIIKOBOM METAJUTYPIHH).

JlebopMupyembie  aTIOMHHHEBBIC  CIUIABBI  JICNSATCA  HA  CIUIABBI
HEYTPOYHSIEMBIC U YIIPOUHSIEMbIE TEPMHUUECKON 00pabOTKOM.

K nedopMupyemMbiM aTFOMUHUEBBIM CIUIaBaM HEYHPOYHSAEMBIM OTHOCSTCS
cruiaBbl cucteMsl Al- Mn u Al - Mg .

I'OCTom 4784-97 onpeneneHbl MapKyd HEYMPOUHAEMOTO JAe(POPMUPYEMOTO
ATFOMUHUS U €0 CIUIABOB (M COMOCTABJICHHE MX C MapKaMHU IO MEXTyHapOIHBIM
crangapram ICO 209-1):

amromuanii-A J1000(A199,8),AJ100(A199,7),AJJ00E(EA199,7),
AJI0O(A199,5) u T.1.;

cucrema Al-Mn - MM (AIMnMg0,5), AMu, AMuC, /{12 (AlMn1Mgl).
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 AMi: Si = 0,6%, Fe =
0,7%,Cu = 0,05-0,20%, Mn = 1-1,5%, Zn = 0,1%.

cuctema Al - Mg - AMr0,5, AMrl, AMrl,5, AMr2, AMr2,5, AMr3,
AMTr3,5, AMr4, AMr4,5, AMr5, AMr6. Hudpsl, cnenyronie 3a OykBamu AMTr,

COOTBCTCTBYIOT IIPUMCPHOMY COACPIKAHHWIO MAI'HUA B 3TUX CILIIABAX. Haan/IMep, B



crutabe AMrl,5 conepxkures 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 ocranpHBICE aMOMHHHEBBIC CIUIaBBI OTHOCATCS K  YIPOYHSICMBIM
TEPMHUIECKON 00pabOTKOM.

CrutaBel HOpMaJIBLHON MPOYHOCTH HA ocHOBE cucTeMbl Al — Cu — Mg u Al —
Cu — Mn nHaspIBarTCS AypamtoMuHaMu (00o3HavaroTcs OykBoi J[)u amroMuHEEM
KoBOUHBIM (0Oo3HavatoT OykBamMHAK). T'OCT 4784-97 ompenenser Mapku
nypamomuna: J[1(AICud4MgSi) , J116(AlCuMgl), A164y, 118, A19, 194, B6S;
Mapku amomuHus koBouHoro: AK6, AKS, AK4, AK4-1,AK4-1u. [udpst
O3HAYaIOT YCJIOBHBIA MOPSAAKOBBIM HOMep ciiaBa. CocTaB cmuiaBoB 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%. CninaBel AK4, AK4-1, AK4-14 gaBasroTCs KapOnpOYHBIMHU.

Bricokomnpounbie amOMUHHEBBIE CcIUIaBbl (cucteMbl Al — Zn - MQ)
o0o3navatorcst  OykBoit  B.I'OCT4784-97  onpenenser  mapku: 1915
(AlZn4,5Mg1,5Mn), 1925 (AlZnMg1,5Mn), B934, B95, B95Sm4, B9504, B95-1,
B95-2, Allmn. Iudpsl 03HavaoT yciaoBHBIN HOMeEp ciuiaBa. CocTaB CIuiaBa 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%.

AJIFOMMHUEBBIE CIUIaBbl MOBBIIICHHON IUIACTUYHOCTH U KOPPO3UOHHOMU
cToiikoct oOo3Hauatorcst OykBamu AJl — amomunnii gedopmupyemspiii. OCT
4784-97 onpenensier mapku (cuctembl Al — Mg - S1) AII31(AIMg07S1), A3 1E(E-
AlMgSi), AJI33(AIMg1SiCu), AJI35(AlSi1MgMn), AB (crimaB aBuainb). [udpst
YKa3bIBaIOT YUCTOTY aIFOMUHUS, OykBa E —CrutaB ¢ aeKTpuyecKuMu CBONCTBAMU.
CocraB cmumaBa AJI31: 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%.



AJIOMUHHUEBBIC CIUJIABBI ISl M3TOTOBJICHHS MPOBOJOKH JJSI XOJOJHOU
BBICAJIKM UMEIOT B MapkupoBke OykBy IT :JI1I1, J16I1, 1911, AMrSII, B9SII.
CrmaBbl, TpeaHA3HAYCHHBIC JJIS M3TOTOBJICHHUS CBApOYHOW  aTIOMHUHHUEBOU
IPOBOJIOKH, UMEIOT B MapkupoBke OykBol CB:CBA99, CBA97, CBASST, CBAS,
CBAMii, CBAMr3, CBAMrS5, CBAMr6, CRAMr63, CeAMro61, CBAKS, CBAK10.

JInrerinble amomunueBsbie cruiaBsl ['OCT 1583-93 nenur va 5 rpynm:

I rpymma — Ha ocHoBe cmcreMbl Al — Si — Mg: AKI12 (AJI2),
AK13(AK13),AK9(AK9),AK9c(AK9c),AK9u(AJI4),AK9mu (AJ14-1),
AK81(AJI34), AK7(AK7), AK74(AJ19), AK7ma(AJI91), AK10Cy(AK10Cy) u ap.;

II rpynma - cucremsr Al — Si — Cu: AKSMu (AJI5-1), AKSM (AJIS), AKSM2
(AK5M2), AK5SM7 (AK5M7), AK6M2 (AK6M2), AKSM4 (AK5M4), AK8M3
(AK8M3), AK8M3u (BAJI8), AKOM2 (AKOM2) u nap.;

I rpynmna — cucrembr Al-Cu:AMS(AJI19),AM4,5Kn (BAJI10);

IV rpynma — cucremsr Al — Mg: AMr4K1,5M (AMr4K1,5M), AMr5K
(AJI13), AMrSMu (AJI28). AMr6a (AJI23) u np.;

V rpynna — cucremsl Al- npoume kommoneHThl: AKT7I9 (AJI11),
ALI4AMr(AJ124), AK9LI6(AKILI6) u ap.

B cxobOkax NUTEHHBIX aIFOMUHUEBBIX CIUIABOB YKa3aHbl 0003HAUEHUS MapOK
o 'OCT 1583, OCT 48-178 n o TeXHUYECKUM YCIIOBHSIM.

bykBa ABMapkax O3HayaeT aJlOMUHHUEBBIM CIUIaB, OCTaJbHBIE OYKBBI U
mupsl — Ha3BaHHWE JIETHPYIOMIETO KOMIIOHEHTa W €ro cojiepxkaHwe. B koHIe
MapKy HWHOTJA YKa3bIBA€TCA CTENEHb YHCTOTHI CIUJIaBa: 4 — YUCTBIA, M4 —
MTOBBIINICHHOM YHCTOTHI, 04 — 0COOOM YHCTOTHI, J1 - TUTCHHBIN.

[Tpumep pacmmppoBku criaBa mapku AK12M2MrH (AJI30): amomunmii
muterHbi (cuctemsr Al-Si-Cu), conepsxkammii kpemuans 11 — 13% (K12), menu 1,5
- 3% (M2),maraus 0,8 — 1,3% (Mr), nukens 0,8 — 1,3% (H), ocrampHOe-
AJIFOMUHUM.

MapkupoBka allOMHHHUEBBIX CIUIABOB HE OTJIMYACTCS CHUCTEMOH U
eauHooOpasuem. [loaTomy B Hacrosimiee  BpeMs ~ BBOJUTCS  €IMHAs

YyeThlpexuu(ppoBasi MapKUpPOBKA allOMUHUEBBIX ciiaBoB. IlepBas uudpa



0003Ha4YaeT OCHOBY BCEX CIUIaBOB (JIIOMUHHIO MpHCcBoeHa nudpa 1); BTOpas -
IJIABHBIN JIETUPYIOIIUNA 3JIEMEHT WM TPYIIY IJIABHBIX JIETUPYIOIIUX 3JIEMEHTOB;
TpeThs IUdpa WIK TPEThbsi CO BTOPOH COOTBETCTBYET CTapOll MapKHUPOBKE;
yeTBepTas 1mdpa — HeuetHas (Bkmowas () ykasplBaeT, dYTO CIUIaB
neopMUpyEMBIH, YeTHAS - YTO CILJIAB JINTCHHBIM.

Hanpuwmep, crina J[1 o6o3nauvaror 1110, J[16 - 1160, AK4 — 1140, AMrS —
1550, AK6 — 1360 u T.1. HexoTopsie HOBBIE CIUIABBI UMEIOT TOJBKO ITU(POBYIO
MapkupoBKy: 1915, 1925 u np.

B MPOMBIILICHHOCTH UCIIOIB3YIOT JUCIIEPCHO-YIIPOUYHECHHbBIE
KOMITO3UIIMOHHBIE MaTepUalibl Ha aTFOMUHUEBOI OCHOBE.

Cneuennsie amtomuHueBbie nopoiiku - CAIl-1, CAII-2, CAII-3, CAII-4 -
ATIOMUHUN B BHUJEC TOPOIIKA WM TYyJAPBI, YIMPOYHEHHBIM YacCTUIIAMH OKCHA
amomunus Al2Os. Tlonmy4aroT ux myTeM MOCJIEA0BATENLHOIO OpPUKETUPOBAHUS,
CIIEKaHUs U MPECCOBAHUS OKUCIEHHON C MOBEPXHOCTU alfoMUHUS myapbl. [{udpsr
- YCIIOBHBIW MOPSIKOBBIM HOMEP CIUIaBa, HO C YBEIMYEHHUEM HOMEpPA BO3PACTAIOT
conepxkanne Al,Oz B criaBe, €ro MPOYHOCTh, TBEPAOCTh U KapPOMPOYHOCTh. [Ipu
TOM YMEHBIIAETCS MIACTUYHOCTh CIJIABA.

Cneuennbie amoMunueBble cmiaBel — CAC-1, CAC-2, rtne umdpsr —
YCJIOBHBIN MOPSAKOBBIA HOMEP CIUIaBa, MU3TOTOBJICHHBIC, B OCHOBHOM, MO TOW K€
texHonorud 4ro u CAIl, BMeCTO aqlOMUHUEBOrO IMOPOIIKA B OCHOBE HMEIOT
OKHMCJIEHHbIE CIUIaBbl. B cBoeM cocraBe cruiaBbl umeror 25-30% Si; 5-7% Ni;

octanbHOe — Al.

2. Menp 1 ee criaBbl

ITo 'OCT 859-2001 B 3aBUCHUMOCTH OT COJIEPAHUSI IPUMECEU Pa3IHYAOT
Mapku TexHuueckod wmeau: MO0006(99,99% Cu), MO06(99,97% CutAg),
M16(99,95% CutAg), M00(99,96%Cu), M0(99,93%Cut+Ag),
M1(99,90%Cu+Ag), M1p(99,90%Cu+Ag), M2 (99,7% Cut+Ag), M3 (99,5%



n.n

Cut+Ag) u ap. byksa "6" B konue mapku (M0O) o3Hauaer - 6eckuciopoanas, a "p
(M1p) — packucieHHas.

Menb oOpa3zyeT MHOTHE paclpOCTpaHEHHbIC CIUIABBI: JIATYHH, OpPOH3BI U
METHO-HUKEJIEBbIe (MENbXUOp, HEH3WIb0ep, KyHHallb, KOHCTAaHTAaH, MaHTaHUH,
KOIIEJIb U JIp.).

JlatyHu — cruiaBel Meau ¢ HUHKOM. OHHM OBIBAalOT JBOWHBIE (IMPOCTHIE) U
MHOTOKOMITOHEHTHbIE (JIETHPOBAHHBIE).

[lo  TexHojoruueckoMy  TpPHU3HAKY  JIATyHU  MOJPA3JEisiOT  Ha
nedopMupyeMble U TUTEHHBIE.

JIBoiiHbIe neopMupyeMble JaTyHH MapKUpyroTcss OykBout JI (nmaTtyHp) u
uudpoil, MoKa3bIBAIOIIEH CpelHee colepKaHUEe MEIU B MPOIEHTaX (OCTaJbHOE -
mHK): J196, JI190, JI8S, JI80, JI70, JI68, J163, JI60 (TOCT 15527-70%).

Jlatynu c cogepxxanueM meaun 90% u 6oxee (JI96, J190) Ha3pIBatOT TOMIIAK,
npu 80 — 85% menu (JI8S, JIZ0) — momyTomMmaxk.

JlerupoBanHble jaedopMUpyeMbIe JIATyHH MapKUpYyrOTcs OykBouJl wu
OykBamMu, 00O3HAYalONIMMHU Ha3BaHUE Jierupymouero snemeHTta. Ludpsr,
OTZIEJICHHbIC JPYr OT JApyra 4epe3 TUpe, HAyIlIue nociie OyKB, MOKa3bIBAIOT
coJiep>kaHre Meau (TiepBasi) U JISTUPYIOIIUX 3JI€MEHTOB (COOTBETCTBEHHO OyKBam)
B nponeHtax (octanbHoe — 1uHK): JIAXK60-1-1, JDKMns59-1-1, JIO70-1,
JIAHKMn75-2-2,5-0,5-0,5 u np. (TOCT 15527-70).

HaspiBaroT nerupoBaHHbie JaTyHH 1O JETHpYOMKUM qo0aBkam. Hamnpumep,
JIA77-2- amomunmeBas aedopMupyemMas JaTyHb, cogepxkamias 77% Cu, 2%Al1(A),
octansHOe (21%)- Zn; JIO90-1 — onoBsauHbIN TOMMAK, coaepxkamuit 90% Cu, 1%
Sn (O), ocransHoe (9%) - Zn.

B Mapkax JMTEHHBIX JIATYHEW YKa3bIBACTCS COACpPKAHUE IIMHKA, a
KOJIMYECTBO KaXKJOTO JIETUPYIOLIETO 3JIEMEHTA CTAaBUTCS HEMOCPEICTBEHHO 3a
OykBoH, oOo3Hauaromet ero Hazpanue:JII[14K3C3, JIII30A3, JII[16K4,
JIO37Mu2C2K, JII40Mul,s5, JIH40C, JIII30A3, JIH40Mu3A u ap. (I'OCT
17711-93).



[Tpumep pacmmppoku mapku JIL23A6K3Mu2: aqroMuHHEBO — >KEI€30-
MapraHiioBas JUTeHHas JaTyHb, coaepxkamas 23%Zn, 6%Al, 3%Fe, 2%Mn,
octaibHOe(66%) —CU.

BpoH3bl — cmiaBel Meau, B KOTOPHIX IIMHK WM HHUKEIh HE SBISIOTCS
OCHOBHBIMU JICTUPYIOIIUMU IJIEMEHTAMH.

[lo xuMuyeckoMy cocTaBy OpOH3bl MOAPA3ACIAIOT Ha OJIOBSHHBIE, B
KOTOPBIX OCHOBHBIM JIETHPYIOIIMM 3JIEMEHTOM SIBJIIETCS OJI0BO, U OE30JI0BSIHHbIE,
HE COJep’Kallie OJIOBO B KauyecTBE JIETUPYIOIIEro KoMIOHeHTa. HasbiBaroT
OpOH3bI, KaK U JaTyHH, [0 COOTBETCTBYIOILUM JOOABKaM.

[To TexHoIOrHMYecKOMY TMpU3HAKY OpOH3bI JENSATCS Ha JHUTEHHbIE W
nedopMupyeMsIe.

[Ipu mapkupoBke OpoH3 Ha TepBOM MecTe CTOSIT OykBbl bp. OctanbHas
3aMuch MapKu CIUIaBa 3aBUCUT OT COCc00a MOJTyUEHHUs 3ar0TOBOK.

B nwureiiHbix OpoH3ax 0003HAY€HHME W KOJUYECTBO JIETUPYIOLIUX
KOMITOHEHTOB BBITIOJTHEHO B COOTBETCTBUU C JIATYHSMH. B KOHIIE MapKu MOXKET
JOTIOJTHUTENBHO cTOATh mnponucHas Oykea JI: BbpO3L7C5H1, BpOI10112,
bpO10®1, BbpO8L4, bpOl0CI0 wu gp. (T'OCT 613-79); BbpAIMu2JI;
bpA10X4H4JI, bpCy3H31[3C20® (Cy — cyppma), bpA7Mul5SX3H2I12 u np.
(I'OCT 493-79) u 1.1.

[Ipumep pacmmdpoBkn wmapku  bpO3,51[7M5:  010BIHHO—ITMHKOBO-
CBUHIIOBasl JUTeWHass OpoH3a ¢ conepxkanuem oisioBa (O) 3,5%, nunka (1) 7%,
ceunnia (C) 5%, ocranbHOe (84,5%) — w™menb; bpA7MulS5XK3H2I12: 6ponsa
0€30JI0BSIHHASI INTEWHAS C coJiepkaHreM anmomMunus (A)6,6-7,5%, xxeneza (0K)2,5-
3,5%, maprania (Mir)14,0-15,5%, aukens (H) 1,5 - 2,5%, nunka (11) 1,5 - 2,5%.

Otnnumne 0603HauUEHUS MapoK JAePOPMUPYEMBIX OPOH3 OT JUTEHHBIX TaKOe
e, Kak U y JIaTyHel: cHayana B OyKBEHHOM KOJI€ 3aITUCHIBAIOTCS BCE JIETUPYIOIINE
AJIIEMEHThl, a 3areM — LUpbsl dYepe3 THUpe, YKa3blBaloIIUEe B TOM XKe
MOCJICTIOBATEIFHOCTA COJIEPIKaHNEe KOMIIOHEHTOB B mporeHTax: bpO®6,5-0,4 |
bpOll4-3, bpOllC4-4-4 wu np. (I'OCT 5017-74*); BbpAS, BbpAXHI10-4-4,
BbpbHT1,9 u np. ('OCT 18175-78*) u 1.10.



[Ipumep pacumdpoBku wmapku bpb2: 0Oe3zonoBsnHas OepuiueBas
nepopmupyemasi Oponsa, coxaepxkamias 2% Oepwuus (b),octanbnoe — (98%)
menb; bpbHT1,7: 06e3010BAHHAsSOCPWIINEBO — HHUKEIEBO — THUTAHOBAs
nedopmupymas Oponsa, coxepxkaras 1,7% Oepmnusa (b), menee 1% Hukens u
TUTaHa KaXJ0To, ocTalibHOE (0K0JI0 97%) — Meb.

MenHo — HUKeNEeBblE CIJIaBbl — 3TO CIUIaBbl, B KOTOPBIX OCHOBHBIM
JIETUPYIOIIUM 3JIEMEHTOM SIBJISIETCSI HUKEb.

[IpombIlIeHHBIE METHO — HUKEJICBBIE CILJIaBbl MOXXHO YCJIOBHO Pa3/euTh
Ha JBE TPYIIbl: KOHCTPYKIIMOHHBIE U 3JeKTpoTexHuuyeckue. K mepBoit rpymre
OTHOCSITCS KOPPO3MOHHOCTOMKHE U BBICOKOMPOYHBIE CIUIaBbl THUIIA MEIbXHOP,
HeW3MWILOep, KyHHalb. B KadecTBe JOMOJHUTENIBHBIX JICTUPYIOIIMX AJIEMEHTOB B
HUX go0apisitor Mn, Al, Zn, Fe, Co, Pb u ap.

MapkupoBKa MeIHO—HHUKEJICBBIX CIUIABOB HauWHaeTcs ¢ OykBol M: MHI19,
MH25, MHXMn 30-1-1 - wmemsxuwop; MHI[15-20, MHIIC16-29-1,8 -
Heli3misoep; MHA13-3, MHAG6-1,5 — xynuans; MHMn40-1,5 —koHcTanTaH;
MHMu43-0,5- konenb; MHM13-12- manranun; MHXKS-1, MHXMi10-1-1 u ap.
(T'OCTwr 5063-73*, 5187-70*,492-73%).

3. Maruuii u ero CrjiaBbl

I[To TOCT 804-93 B 3aBUCMMOCTHM OT XHMHYECKOIO COCTaBa MarHuu
MEePBUYHBIN BBHITTyCKaeTcsl yeThipex mapok: Mr80(99,80%Mg), Mro0(99,90%Mg),
Mr95(99,95%Mg) u Mr98(99,98%Mg).

I'OCT 14957-76 npenycmaTpuBaeT Mapku Ie()OpPMUPYEMBIX MarHUEBBIX
crutaoB: MA1, MA2, MA2-1, MAS, MAS, MA11, MA12, MA14, MA15, MA19.
bykBel MA yka3pIBaloT, 4TO CIUIAaB MAarHUeBBIA JedopMHUpyeMbIil, a HUPPHI -
YCJIOBHBIN MOPSAKOBBIN HOMED.

JIutetinble marnueBbie cruiaBbl (I'OCT 2856-79*) BblmycKarOTCd Mapok:
MJI3, MJI4, MJI4my, MJIS, MJI5Sna, MJISon, MJI6, MJI8, MJI9, MJI10, MJI11,

MJI12, MJI15 u MJI19. BykBsl MJI yka3bIBarOT, 4TO CIIAB MATHUEBBIN JIMTEHHBIMN,



mupsl — TMOPSAKOBBI HOMEp ciuiaBa, OykBbl "mu" B KOHIIE MapKd - CILUIaB
NOBBILIEHHON YMCTOTHI, "OH"-CIutaBoO1iero HazHaueHus. [Ipumep pacmmdpoBku
Mapku MJI3: marHueBbld CIUIAB JIMTEHHBIA C MOPSAAKOBBIM HOMEPOM 3,
cojeprkamui amomunus 2,5-3,5%, mapranmna 0,15-0,5%, ruaka 0,5-1,5%

B mnocnegHee BpemMs MapKM MarHueBBIX CIUIABOB CTajld YKas3blBaTh C
noMOIIbI0 IMGPOBOTO Kona, HanpuMmep:MA1-2311, MA2 — 2311, MA2-1-2323 u

T.II.

4. TuTaH U €ro CIUIaBbl

ITony4yeHHBINM B pe3ysbTare IeperuiaBa TEXHUYECKUH TUTaH MapKUPYIOT B
3aBUCUMOCTH OT cojepxkanusi npumeceit: BT1-00 (cymma npumeceit <0,398% -
Si= 0,08%, Fe= 0,15%, O = 0,10%, N= 0,04%, C= 0,05%, H= 0,008%, nmpounx-
0,1%); BT1-0 (cymma npumeceit < 0,55%), BT1-2 (cymma npumeceii > 2 %).

[Io TeXHONOrMM M3rOTOBJIEHUS TUTAHOBBIE CIUIABBI MOJAPA3JEISAIOTCS HA
nedopMupyeMble, TUTEHHBIE U MTOPOIIKOBHIE.

Brimmyckarotcst gedopmupyembierutanoBbie ciiaBbl Mapok (I'OCT 19807-
91):0T4-0, OT4-1, OT4, BT3-1, BTS5, BT5-1, BT6, BT6c, BT8, BT14, BT20,
BT22, IIT-7M, TIT-3B, AT3. Crosiiuue 3a OykBamu HUQPHI ABISIOTCS yCIOBHBIM
NOPSAAKOBBIM HOMEpOM. (OCHOBHBIMH JIETHPYIOIIMMH J100aBKaMH  SIBJSIFOTCS
aNIOMUHUM, KpeMHHU, Mapranen u ap. Hanpumep, crumaB OT4-Oconmepxut
cienyrontue yerupyromue nodasku: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%.

Oco0OEHHOCTH MAapKUPOBKM JIMTEHHBIXTUTAHOBBIX CIUIABOB — HAaJU4Me
oykssI JI B koHI1le 0603Hauenus mapku: BTSJI, BT3-1JI, BT20JI u ap.

JInd  W3roTtoBieHMs  O€TAJIEM  METOAOM  MOPOILIKOBOM  METAJLUIYpruu
ucnons3yroT crasel BTS5, BT5-1, OT4, BT3-1 u 1.1, MapkupoBKka nOpOIIKOBBIX

CIIaBOB COXPAHACTCA 0e3 U3MEHCHUH.



3. [IpakTuyeckas 4acTb

VYka3arh XUMHUYECKHIA COCTAB CILIABOB:
bpOLICH 3-7-5-1,bpOLC 3-12-5,bpOLIC 5-5-5,6pO® 6,5-0,15,bpOLIC 4-4-
2,5,bpAS5,bpAXK 9-4J1,JIAXK 60-1-1,JIMuA 57-3-1,J10 60-1,JIC 74-3, JI 96, JI 90,
JI 85, AMu, AMr2, AMr3, J1 1, 16, AK 4, AK 6, AKS8
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