Tabnunua npumeHAEeMOoCTU HepKaBeloLLen cTanum

DIN EN AlSI XapaKTepucTmkm Mpumepbl NpUMeHeHnA

A2 1.4301 304 CTanb C HU3KUM coaepKaHNeEM YCTaHOBKM A5 NULLLEBOM,
yrnepoga, aycteHuTHan XMMWYECKOM, TEKCTUNBHOM,
He3aKa/IMBaemMasi, yCTonumBan K HedTAHOM, GapMaLLEBTUYECKON,
BO3EMCTBUIO KOPPO3UMU, 6YMaXKHOM NPOMBbILLINEHHOCTH;
HeMarHUTHasA B yci0BuMAX craboro MCMNONb3YeTCA TaK¥Ke B
HaMarHuuneaHus, (ecam boina NpPOM3BOACTBE NNACTMace Ans
noABeprHyTa Xo/04HOM A0ePHON U X0N04UNbHOW
o0bpaboTke). Slerko noapaerca NPOMbILLINEHHOCTH, OCHALLEHME ANA
CBapKe, yCTon4ymMBa K KY-XOHb, 6apoB, pecTopaHoB;
MEXKPUCTANIMYECKON KOPPO3nK. CTON0BbIX NPMH6OPOB; B
BblCOKas NPOYHOCTb NPU HU3KUX KopabsiecTpoeHUK, 3NEKTPOHUKE U
TemnepaTypax. Nogpaerca T.4.
3NEKTPO-MNOMPOBKE.

1.4306 304L Cranb aycTeHuUTHasA HaxoauT Te »Ke NpMMeHeHUs, YTo U
He3aKanmsaemas, ocobeHHOo AlSI 304, pna n3rotosneHuna
npuUrogHasa aaa CBapHbIX CBAPHbIX KOHCTPYKLUMI U B OTPACASX,
KOHCTPYKUMit. OTnyaeTcs roe HeobxoaMma yCTOMYMBOCTb K
BbICOKOW YCTOMYMBOCTbIO K BO34ENCTBUIO MEXKPUCTANINYECKON
BO34eMCTBUIO KOppO3uMu.

MEXKPUCTaNIMYECKON KOppo3uu,
MCnosb3yeTca Npu TemnepaTtype A0
425°C. Mo xuMmnyeckomy coctasy
otnnyaetca ot 304 noytn BABOE
MEHbLUNM COLEpPKAHMEM
yrnepoga.

Ad 1.4401 316 CTanb aycTeHWUTHas Xumuueckoe obopyaoBaHue,
He3aKa/iMBaemMas, Hanmune noggepratoweecs 0CO6eHHO
monnbaeHa (Mo) aenaet ee CU/IbHbIM BO34ENCTBUAM,
0CO0BEHHO YCTOMYMBOWM K WMHCTPYMEHT, BCTYNAOLWMIN B KOHTAKT
BO34ENCTBUIO KOPPO3MU. TaKKe 1 C MOPCKOI BogoM 1 atmochepown,
TEXHUYECKME CBOMCTBA 3TOM CTanu obopyaoBaHve gns NposB/eHuA
npw BbICOKMX TeMMepaTypax boTONIEHKM, KOPNYCbl KOT/IOB,
ropasgo /nyudlue, yem y YCTaHOBKM A/15 nepepaboTku num,
aHaNIOMMYHbIX CTanel, He €MKOCTU A1 oTPaboTaHHbIX Macen
CcoAepKaLLNX MONNBAEH. A1 KOKCOXMMMUYECKUX YCTaHOBOK.

1.4404 316L Cranb, aHanornyHas AlSI 316, HaxoguTt Te e npMmeHeHuns, 4to n
AyCTEHUTHAA He3aKaaneaemas, C AlSI 316, gna n3rotosneHuna
OYeHb HU3KMM copeprKaHnem CBAPHbIX KOHCTPYKUMN, rae
yrnepoga C, ocobeHHO noaxoanT HeobxoauMa BbICOKas YCTOMYMBOCTb
[O15 U3TOTOB/IEHUA CBAPHbIX K BO34,eMCTBUIO KOPPO3UM.
KOHCTPYKUmit. ObnasaeT BbICOKOM OcobeHHo npurogHa Ana
YCTOMYMBOCTbIO K NpPOW3BOACTBA NULLLEBbLIX MPOAYKTOB
MEXKPUCTaNIMYECKON KOppo3uu, W UHrPUAMEHTOB (MaoHes,
ncnosab3yeTca Npu TemnepaTtype A0 | LWoKonag v T.4.)
450°C. Mo XxMMnYyecKkomMmy cocTasy
oTnnyaetca ot 316 no4ytn BABOE
MEHbLUMM CoAepKaHUeM
yrnepoga.

A5 1.4571 316Ti Hanuune tutaHa (Ti), B NaTb pas [etanu, obnagatouime noBbILLEHHON
NpeBbIWatoLLEero cogepaHme YCTOMYMBOCTbHIO K BO34ENCTBUIO
yrnepoga C, obecneumnsaet BbICOKMX TEMMNEPATYP U K cpese ¢
cTabununsupytowmii apodekT B NPUCYTCTBMEM HOBbIX MOHOB X/10pa.
OTHOLLEHUWN OcCaxkaeHua Kapbugos | JlonacTu gna ra3oBbix TYPOUH,
xpoma (Cr) Ha noBepxHOCTb 6an/10HbI, CBapHble KOHCTPYKLUW,
Kpuctannos. TutaH (Ti), KonnekTopbl. [pumeHaeTca 8
AencTBUTeNIbHO, 06pasyeT MULLEBOM U XMMUYECKOMN




yrnepoaom Kapbuapl, Kotopble
XOPOLLIO pacnpeaenaoTca u
CTabuAn3nPYIOTCA BHYTPU
Kpuctanna. Obnagaet
NOBbILWEHHOW YCTONMYMBOCTbBIO K
MEXKKPUCTaNIMYECKON KOPPO3UK.

NPOMbILLINEHHOCTW.

A3 1.4541 321 Cranb XxpomoHMKenesas ¢ Konnektopsbl cbpoca ana
[obaBKol TuTaHa (Ti), ayCTeHUTHAsA | aBMALMOHHbBIX MOTOPOB, KOPMYChbI
He3aKasMBaemas, HEMarHUTHas, KOT/IOB U/IN KONbLLEBbIE KOJITEKTOPbI
ocobeHHO pekomeHayeTca Ana obopypoBaHua ana
N3roTOB/IEHUA CBAPHbIX HepTeXMMMYeCcKon
KOHCTPYKUWWA U anAa NPOMbILLNEHHOCTH.
MCNo/Ib30BaHMA Npu TemnepaTtypax | KomneHcaunoHHble coeANHEHUA.
mexagy 400°C n 800°C, yctonumBa K | Xumnyeckoe obopynosaHue u
KOppo3uu. obopyaoBaHue, ycTtonumsoe K
BbICOKMM TeMMNepaTypam.
1.4845 310 Cranb TyronsaBKasa ayCTeHUTHaA YCTaHOBKM g1 TEPMUYECKOMN
He3aKkanmMeaemas, HemarHuTHas, 06paboTKu, ANA U3roToBNEHUA
1.4841 310S YKapoycTonumBan Npu BbICOKUX Lwenoven, ANA ruaporeHn3aunm;

TemnepaTypax, HaxoguT camoe
LUMPOKOE NpMMeHeHue. B
OKMCAAOLWEN cpese MOXKHO
npumeHATb 06blvHO A0 1100°C m
00 1000°C B BOCCTAaHOBUTE/IbHOM
cpefe, HO B 1tobom ciyyae B
atmocoepe, cogepkaleint meHee 2
rp. cepbl (S) Ha 1 Ky6.Mm.

TENNOOOMEHHUKK ANA NeYei;
M3roToB/IeHME ABEPEN, Fpunen,
WTNPTOB, KPOHLWITENHOB. DNIEMEHTbI
A5 nogorpesaTenieil BO3ayxa,
Kopnyca 1 Tpybbl A1A TEPMUYECKMX
06paboToK, KOHBElepHbIe NEHTbI
ANA TPAHCNoPTEpPOB neyven
OTBOAHbIE TPY6bl ra3oBbIX TYPOUH U
MOTOPOB, PETOPTbI AN15
OUCTUANALNK, YCTAHOBKKU ANs
KpeKkuHra n pepopmuHra.

Ta6auua COOTBETCTBUIA OCHOBHbIX MAapPOK HEPXKABEIOLWMX CTaneli U XMMUUYECKUii cocTaB

CTaHAapTbl HeprKaBelowWmX cTanem CopepiKaHue NernpyloLmx 31eMeHToB, %

* DIN AlISI roCT C Mn Si Cr Ni Mo Ti

C1 1.4021 | 420 20X13 0,20 1,5 1,0 12,0-14,0 C1 1.4021 420

F1 1.4016 | 430 12X17 0,08 1,0 1,0 16,0-18,0 F1 1.4016 430

A2 1.4301 | 304 12X18H9 0,07 2,0 0,75 18,0-19,0 8,0-10,0 A2 1.4301
1.4948 | 304H | 08X18H10 0,08 2,0 0,75 18,0-20,0 8,0-10,5 1.4948 304H
1.4306 | 304L 03X18H11 0,03 2,0 1,0 18,0-20,0 10,0-12,0 1.4306 304L

A3 1.4541 321 08X18H10T 0,08 2,0 1,0 17,0-19,0 9,0-12,0 5xC-0,7

Ad 1.4401 | 316 03X17H14M2 0,08 2,0 1,0 16,0-18,0 10,0-14,0 2,0-2,5 Ad
1.4435 | 316S 03X17H14M3 0,08 2,0 1,0 16,0-18,0 12,0-14,0 2,5-3,0 1.4435
1.4404 | 316L 03X17H14M3 0,03 2,0 1,0 17,0-19,0 10,0-14,0 2,0-3,0 1.4404

A5 1.4571 | 316Ti | 08X17H13M2T 0,08 2,0 0,75 16,0-18,0 11,0-12,5 2,0-3,0 5xC-0,8
1.4845 | 310S 20X23H18 0,08 2,0 0,75 24,0-26,0 19,0-21,0 1.4845 310S

O603HaYeHNA HePKaBEOLWMX CTaNei:

C1 - MapTeHcUTHaA cTanb

F1 - ®eppnTHana cTanb

Al, A2, A3, A4, A5 - AyCTeHUTHbIe HeprKaBetoLue cTanm

HuxKe yKasaHa 6onee nonHasn Ta6m4u,a Haubonee pacnpoCcTpaHeHHbIX BUAOB HEPXKaBeLWUNX cTanem n ux

COOTBETCTBME Pa3/INYHbIM CTaHZapTam. lNepsan u,Mdea XMMMYECKOro cocTaBa ob6o3Havaet coaepaHue

yrnepoga / 100, panee - ocHoBHble nerupytowme fo6aBKM U UX NPOLEHTHOE CoAepsKaHue, Hanpumep:




Hanbonee pacnpocTtpaHeHHas rpynna Heprkaseiikn A2 = X 5 CrNi 18 10 = yrnepos-0,05% xpom-18%
HUKenb-10% = EN ob6o3HauyeHme 1.4301 = AISI 304. Heobxoanmo 06paTnTb BHUMaHMe Ha umdpbl 18 u 10
B 0603HauYeHnn. B BbITy, Ha HepXKaBeloLen nocyae, 4acTo BCcTpedaerca obo3HaveHne 18/10 - 370, HU UTO
MHOE, KaK COKpaLLLeHHOe 0603HaUYeHMEe HePXKaBEMKM C MPOLLEHTHLIM COAepKaHNEM Xpoma 18% u
Hukena 10%. Mopaspo nHTepecHee apyrne fob6aBku. BOT X NPOM3BOANTENM YMANUMBAIOT - 3TO U
COCTaBAAET UX KOMMEPYECKNIA "cekpeT" n cTommocTb goporocTtoalmx bpeHaos. B Tabanue Huke
yKa3aHbl BUAbI HEPXKABENKM C Pa3INYHbBIM COAEPKAHMEM 31eMeHTOB. KaKkaa AOCTaHETCA BaM - MOKaXKeT
TONbKO cnekTporpad. bbIToBbIX cCNOCOH0B Y3HATb XMMCOCTAB, K COXKANEHUIO, MOKa HE NpUayManu.
KcTaTn, MarHMTUTCA OHa MM HET - BOOOLLE He NoKa3aTte b, HeprkaBenka MOXKeT ObITb MarHUTHOMN.

BTopas no pacnpocTpaHeHHOCTH rpynna Hepkasenkn Ad = X 5 CrNiMo 17 12 2 = yrnepopa-0,05% xpom-
17% HunKenb-12% monnbaeH-2% = EN o6o3HauyeHme 1.4401 = AISI 316. Ee nHoraa Ha3biBaloT

~n

"Knucnotoctonkoit" nam "monanbaeHKon" no NOHATHLIM NPUYMHAM.
PyKkoBoAcCTBYACH TabMLen MOXHO HalTU COOTBETCTBUS YacTo BCTpevatoLwmxca o603HavyeHnin
Hep’KaBeoLWLEero Kpenexa Hapagy ¢ matepuanom A2 un A4, Hanpumep:

DIN 7 Al = WtndT umnnngpuyecknin X 10 CrNi S 18 9 - AlISI 303 - Al

DIN 125 1.4541 = Waiib6a nnockas DIN 125 maTtepuan X 6 CrNiTi 18 10 - AISI 321 - A3
DIN 2093 1.4310 = AnCK npy*KMHHbIM TapenbyaTbin X 12 CrNi 17 7 - AISI 301

DIN 127 1.4571 = Wai16a rposep npykmHHasa X 6 CrNiMoTi 17 12 2 - AISI 316Ti - A5
DIN 471 1.4122 = Konbuo cTonopHoe HapyxHoe X 39 CrMo 17 1

DIN 472 1.4310 = KonbLo ctonopHoe BHyTpeHHee X 12 CrNi 17 7 - AISI 301

DIN 934 A2 = lalika wecturpaHHaa X 5 CrNi 18 10 - 1.4301 - AISI 304
DIN 933 A4 = bonT ¢ wecTurpaHHom ronoskoit X 5 CrNiMo 17 12 2 - 1.4401 - AlSI 316

TakKKe BUAHO, YTO HeprKaBeiKa 316L oTanyaeTca oT 316 601ee HU3KUMM CoAepKaHMeM yriepoaa.

Xumunueckuit cocras no EN EN ‘ Alsl ASTM AFNOR
Cr + Ni Hep:kaBeloLLaa XpoMmOHUKenesas cTanb
X5CrNi 18 10 1.4301 304 S 30400 Z6CN 18 09
X5CrNi 18 12 1.4303 305 Z8CN 1812
X10CrNiS189 1.4305 303 S 30300 Z 10 CNF 18 09
X2CrNil1911 1.4306 304 L S 30403 Z3CN1810
X12CrNi 177 1.4310 301 S 30100 Z11CN 1808
X2 CrNiN 18 10 1.4311 304 LN S 30453 Z3CN1810Az
X1CrNi2521 1.4335 310L Z1CN 2520
X 1CrNiSi 18 15 1.4361 S 30600 Z1CNS 1715
X 6 CrNiTi 18 10 1.4541 321 $ 32100 Z6CNT 1810
X 6 CrNiNb 18 10 1.4550 347 (H) S 34700 Z6CNNb 18 10
Cr + Ni + Mo Hep:KaBelow,ana XpomoHUKenesas monmbaeHoBas cranb
X5CrNiMo 17 12 2 1.4401 316 S 31600 Z7CND 171102
X2 CrNiMo 17132 1.4404 316 L S 31603 Z3CND 18122
X2 CrNiMoN 17 12 2 1.4406 316 LN S 31653 Z3CND17 11 Az
X2 CrNiMoN 17 13 3 1.4429 316 LN (Mo+) | (S31653) Z3CND1712Az
X2 CrNiMo 18 14 3 1.4435 316 L (Mo+) S 31609 Z3CND 181403
X5CrNiMo 1713 3 1.4436 316 (Mo) Z6CND 181203
X2 CrNiMo 1816 4 1.4438 317 L $31703 Z3 CND 191504
X2 CrNiMoN 17 135 1.4439 317 LN $31726 Z3 CND 18 14 05 Az




X5 CrNiMo 17 13 1.4449 (317) Z6CND 171204

X1 CrNiMoN 25 25 2 1.4465 N08310/5S31050 | Z2 CND 25 25 Az

X 1 CrNiMoN 25 22 2 1.4466 S 31050 Z2CND 2522Az

X 4 NiCrMoCuNb 20 18 2 1.4505 Z5NCDUNb 2018

X 5 NiCrMoCuTi 20 18 1.4506 Z5NCDUT 20 18

X 5 NiCrMoCuN 25 20 6 1.4529 S31254 (1)

X 1 NiCrMoCu 25205 1.4539 904 L N 08904 Z2 NCDU 25 20

X 1NiCrMoCu 31274 1,4563 N 08028 Z1NCDU 312703

X 6 CrNiMoTi 1712 2 1.4571 316Ti $ 31635 Z6CNDT 17 12

X 3 CrNiMoTi 25 25 1.4577 Z5CNDT 25 24

X 6 CrNiMoNb 17 12 2 1.4580 316 Cb/Nb C31640 Z6 CNDNb 17 12

X 10 CrNiMoNb 18 12 1.4582 318 Z 6 CNDNb 17 13

DUPLEX AynneKcHaa Hep)KaBewLana cTanb

X2CrNiN 234 1.4362 $32304/S Z3CN 2304 Az
39230

X2 CrNiMoN 257 4 1.4410 $31260/S Z3 CND 2507 Az
39226

X3 CrNiMoN 275 2 1.4460 329 $ 32900 Z5CND 2705 Az

X2 CrNiMoN 2253 1.4462 (329 LN)/F51 | $31803/S Z3 CND 2205 Az
39209

X 2 CrNiMoCuWN 257 4 1.4501 F 55 S 32760

X 2 CrNiMoCuN 256 3 1.4507 $32550/S Z3 CNDU 2507 Az
32750

X 2 CrNiMnMoNbN 25 18 5 4 1.4565 S 24565

C°-600°-1200°C Hep:xkaBeliKa ana BbICOKMX TemnepaTyp

X 10 CrAl 7 1.4713 Z8CA7

X 10 CrSiAl 13 1.4724 Z13C13

X 10CrAl 18 1.4742 442 S 44200 Z12 CAS 18

X 18 CrN 28 1.4749 446 S 44600 218 C25

X 10 CrAlSi 24 1.4762 Z12 CAS 25

X 20 CrNiSi 25 4 1.4821 327 Z20CNS 2504

X 15 CrNiSi 20 12 1.4828 302 B/ 309 $30215/30900 | Z17 CNS 2012

X6CrNi2213 1.4833 309 (S) S 30908 Z15CN 2413

X 15 CrNiSi 25 20 1.4841 310/314 $31000/31400 | Z 15 CNS 2520

X 12 CrNi 2521 1.4845 310(S) $ 31008 Z8CN 2520

X 12 NiCrSi 35 16 1.4864 330 N 08330 Z20NCS 3316

X 10 NiCrAlITi 32 20 1.4876 N 08800 Z10NC3221

X 12 CrNiTi 18 9 1.4878 321H $ 32109 Z6CNT 1812

X 8 CrNiSiN 21 11 1.4893 S 30815

X6 CrNiMo 17 13 1.4919 316 H S 31609 Z6CND 17 12

X6CrNi 1811 1.4948 304 H S 30409 Z6CN 1811

X 5 NiCrAlTi 31 20 1.4958 N 08810 Z10NC3221

X 8 NiCrAlTi 31 21 1.4959 N 08811

Cr UHCcTpyMmeHTaNbHaA HepXKaBeLLas cTanb

X6Cr13 1.4000 410S S 41008 Z28C12

X 6 CrAl 13 1.4002 405 S 40500 Z8CA12

X 12 CrS 13 1.4005 416 S 41600 Z13CF13

X12Cr13 1.4006 410 $41000 210C13

X6Cril7 1.4016 430 S 43000 28C17

X20Cr13 1.4021 420 S 42000 220C13

X15Cr 13 1.4024 420S 191201 Z215C13

X30Cr13 1.4028 420 J 91153 Z233C13

X 46 Cr 13 1.4034 (420) 244C14

X19CrNi 17 2 1.4057 431 S 43100 Z15CN 16 02

X 14 CrMoS 17 1.4104 430 F S 43020 Z13CF17

X 90 CrMoV 18 1.4112 440B S 44003 Z90CDV 18

X39CrMo 171 1.4122 440 A Z238CD 1601




X105 Cr Mo 17 1.4125 440C S 44004/S Z100CD 17
44025

X5CrTi17 1.4510 430Ti S 43036/S Z4CT17
43900

X5 CrNiCuNb 16 4 1.4542 630 517400 Z7CNU 17 04

X5 CrNiCuNb 16 4 1.4548 630 517400 Z7CNU 1704

X7CrNiAl 177 1.4568 631 517700 Z9CNA 1707

YcnosHble 0603HaveHus:

DIN - Deutsche Industrie Norm

EN - Crangapt EBpoHOpmbl EN 10027

ASTM - American Society for Testing and Materials
AISI - American Iron and Steel Institute

AFNOR - Association Francaise de Normalisation

O603HaYeHNA XMMNYECKMX 3/1EMEHTOB B TabanLax:
Fe - xXene3o;

C-V¥Yrnepoa

Mn - MapraHey,

Si - KpemHui

Cr - Xpom

Ni - Hukenb

Mo - MonnbaeH

Ti - TutaH




