EN 10088-4:2009 (E)

Table 1 — Chemical composition (cast analysis) of ferritic corrosion resisting steels

Steel designation % by mass
Name Number c Si Mn P 5 M Cr Mo Mi Others
max. Max. max max. max. max.
Standard grades
X202 1.4003 0,030 1,00 1,50 0,040 0,015 0,030 1050125 - 0,30 to 1,00 -
X2CrTin2 1.4512 0,030 1,00 1,00 0,040 0,015 - 10,5t 12,5 - - Ti: [Gx(C+N)] to 0,65
XBCAY 1.4016 0,08 1,00 1,00 0,044 0,015" - 16,0 to 18,0 - - -
KICITiy 1.4510 0,05 1,00 1,00 0,040 0,015 - 16,0 to 18,0 - - Ti: [Ex(C+M) + 0,15]
to 0,80"
X2CrMoTi18-2 1.4521 0.025 1.00 1.00 0.040 0,015 0,030 17,0 to 20,0 1.80 1o 2,50 - Ti: [4x{C+N) + 0,15]
to 0,80"
Special grades
X2CMeTi17-1 1.4513 0,025 1,00 1,00 0,040 0,015 0,020 16,0 to 18,0 080 ta 1,40 - Ti: 0,30 10 0,60
XBCrMoND17-1 1.4526 0.08 1,00 1,00 0,040 0,015 0,040 16,0 to 18,0 0.80 10 1,40 = M [Fa{CeM)+0,10 ] to 1,00
X2CITiND18 1.4509 0.030 1,00 1.00 0,040 0,015 - 17,510 18,5 - - Ti: ©,10 to 0,60
Mo [3xC+0,30] to 1,00

All precautions shall be taken to avoid the addition of such elements nol quoted in the table from scrap and other matenals used in production which would impair mechanical properties and the
suitability of the steel.

Particular ranges of sulphur content can provide improvement of particular properties. For machinability a controlled sulphur content of 0,015 % to 0,030 % is recommended and shall be permitted.
For weldability, a controlled sulphur content of 0,008 % to 0,015 % is recommended. For polishability, a controlled sulphur content of 0,015 % max. is recommended.

The stabilisation may be by use of litanium or niobium or Zirconium, According to the atomic mass of these elements and the content of carbon and nitrogen, the equivalence shall be the following:
Mb (% by mass) = Zr (% by mass) = 7/4 Ti (% by mass).
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EN 10088-4:2009 (E)

Table 2 — Chemical composition (cast analysis) of martensitic and precipitation hardening corrosion resisting steels

Steel designation % by mass

Name MNumber c 5l Mn P 5 cr Cu Ma Mi Others

max. max max. max.

Standard grades (martensitic steels)

¥12Cr13 1.4008 0,08 to 0,15 1,00 1,50 0,040 0,015 11,510 13,5 - - < 0,75 -
X200 3 1.4021 0,16 to 0,25 1,00 1,50 0,040 0.015" 12,0 to 14,0 - - - -
XACrNiMa16-5-1 1.4418 < 0,06 0,70 1,50 0,040 0,015° 15,0to 17,0 - 0.80 to 1,50 4010 6,0 N: = 0,020

Special grades {precipitation hardening steals)

XSCrNICuNb16-4 1.4542 =007 0,70 1,50 0,044 0,015" 150t 17.0 3.0t 5,0 = 0,60 301050 Mb: 5xC to 0,45

ETCrNIAINT-7 1.4568 =009 0.70 1.00 0,040 0,015 16,0 to 18,0 - . 6,5 to 7.8" Al 0,70 10 1,50

All precautions shall be taken to avoid the addition of such elements not quoted in the table from scrap and other materials used in production which would impair mechanical properties and the
suitability of the steel.

Particular ranges of sulphur content can provide improvement of particular properties, For machinability a controlled sulphur content of 0,015 % to 0,030 % is recommended and shall be permittad.
For weldability, a controlled sulphur content of 0,008 % to 0,015 % is recommended. For polishability, a controlled sulphur content of 0,015 % max. is recommended.

For better cold deformability, the upper limit may be increased 1o 8,3 %.
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Table 3 — Chemical composition (cast analysis) of austenitic corrosion resisting steels

EN 10088-4:2009 (E)

Steel designation % by mass
Name MNumber c Si Mn P 3 N Cr Cu Mo Nb Mi Others
max.
Standard grades
X2CrNiN18-7 1.4318 = 0,030 £ 1,00 =200 0,045 0,015 0,10t 0,20 16,5t 185 - - 6,0t 8,0
X2CrMi18-9 1.4307 = 0,030 =1.00 =200 0,045 =0.015" = 0,10 17510195 - - 8.0 10,5
X2CrMi18-11 1.4306 = 0,030 = 1,00 = 200 0,045 = 0,015 = 0,10 18,0 to 20,0 = . 10,0 12,0
EK2CrMiMN18-10 1.4311 = 0,030 = 1,00 =200 0,045 = 0,015 0,12t 0,22 175195 - - BS5tw 11,5
AACrMi18-10 1.4301 = 0,07 = 1,00 = 200 0,045 =0.015" = 0,10 1751195 - - - 8.0 10,5 -
XECrMITi18=-10 1.4541 = 0,08 = 1,00 = 200 0,045 = 0,015 a 17,0t 19,0 = a = 8.0 12,0 TS CwdF0
X2CrMiMo17-12-2 1.4404 = 0,030 = 1,00 2200 0,045 = 0,015 = 0,10 16,56 18,5 = 2,00 te 2,50 - 10,0t 13,0 -
K2CrHiMoM1T-11-2 1.4406 = 0,030 = 1,00 = 200 0,045 <0015 0,12 e 0,22 16,510 18,5 - 2,00t 2,50 - 10,00 12,5 -
XSCrNiMo17-12-2 14401 = 0,07 = 1,00 = 200 0,045 < 0,015 =010 16,5 o 18,5 - 2,00 to 2,50 - 10,0 to 13,0 -
XECrNIMaTI1T-12-2 1.4571 = {08 = 1,00 = 2,00 0,045 <0015 - 16,50 18,5 - 2,00 to 2,50 - 1050135 T xClo Q70
X2CrNiMo17-12-3 1.4432 < 0,030 = 1,00 = 200 0,045 = 0,015 < 0,10 16,5 to 18,5 - 2,40t 3,00 - 10,5t 13,0 -
XK2CrNiMo18-14-3 1.4435 < 0,030 < 1,00 =< 2,00 0,045 < 0,015 <{,10 17,0 to 19,0 - 2,50 10 3,00 - 12,5 015,00 -
X2CrNiMoN17-13-5 1.4439 = 0,030 =1,00 = 2,00 0,045 < ,015" 0,12 fp 0,22 16,5 018,55 - 4,040 5,0 - 12,510 14,5 -
XINICrMoCu2s-20-5 1.4539 = 0,020 =070 =200 0,030 = 0,010 =015 19,0 o 21,0 1,20 00 2,00 4,0 t0 5,0 - 24,0 to 26,0 =
=pecial grades
X1CrNi25-21 1.4335 < (0,020 <(,25 < 2,00 0,025 < 0,010 <{0,10 240 to 26,0 A <{0,20 - 20010220 -
X1CrMiMoN25-22-2 1.4466 = 0,020 50,70 = 2,00 0,025 0,010 0,10t 0,16 24,0 to 26,0 = 2,00 to 2,80 - 21,0 to 23,0 .
KEﬂrHﬂ'ﬂﬁN_I 7-13-3 1.4429 = 0,030 < 1,00 = 2,00 0,045 = 0.015 0,12 00,22 16,510 18,5 - 2,50 to 3,00 - 11,0 ta 14,0 -
HaﬂrHﬂ'-.ﬂm?-‘IB—E 1.4436 = 0,05 = 1,00 = 2,00 0,045 =0,015° = 0,10 16,5t 18,5 - 2,020 to 3,00 - 10,5t 13,0 -
X2CrMiMo18-15-4 1.4438 = 0,030 51,00 5200 0,045 =0.015 =010 1750195 - 3.0t04.0 - 13,010 16,0 .
X12CrMnMNINTT-7-5 1.4372 =015 = 1,00 E51t0T75 0,045 = 0.015 0,05t 0,25 16,0t 18,0 - - - 351055 .
XIMICrMoCu31-27-4 1.4563 = 0,020 =070 = 2,00 0,030 = 0,010 20,10 26,010 280 0,70 to 1,50 3.0t04,0 - 30,0 to 32,0 -
X1CrMNiMoCuMN20-18-7 1.4547 = 0,020 = 0,70 = 1,00 0,030 < 0,010 0,18 to 0,25 18,5 1o 20,5 0,50 ta 1,00 6,0 to ¥.0 17.5t0 18,5 .
EAMICriMoCuN25-20-7 1.4529 = (0,020 = 0,60 = 1,00 0,030 < 0,010 0,15t 0,25 19,0 1o 21,0 0,50 1o 1,50 6.0 7.0 . 24,0 to 26,0 -
X2CrMNiMnMoM25-18-6-2 1.4565 = 0,030 = 1,00 5.0 1o 7.0 0,030 =0.015 0,30 ko 0,60 24,0 o 26,0 - 40050 =015 16,0 o 19,0 -

All precautions shall be taken to avoid the addition of such elements not quoted in the table from scrap and other materials used in production which would impair mechanical properties and the suitability of the steel.

& Particular ranges of sulphur content can provide improvement of particular properties. For machinability a controlled sulphur content of 0,015 % to 0,030 % is recommended and shall be permitted. For weldability, a

controlled sulphur content of 0,008 % to 0,015 % is recommended. For polishability, a controlled sulphur content of 0,015 % max. is recommended.
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Table 4— Chemical composition (cast analysis) of austenitic-ferritic corrosion resisting steels

Steel designation % by mass
Name Number C Si Mn P S N Cr Cu Mo i
max. max. max.
Slandard grades
K2ZCrNINZ23-4 1.4362 0,030 =1,00 = 2,00 0,035 0,015 0,05 10 0,20 22,010 24,0 0,10 to 0,60 0,10 to 0,60 351t055
X2CrNiMoN22-5-3 1.4462" 0,030 =1,00 < 2,00 0,035 0,015 0,10 to 0,22 21,010 23,0 - 2501035 451065
Special grades
X2CrNiMoN28-7-2* 1.4477 0,030 =0,50 0,80 to 1,50 0,030 0,015 0,30 to 0,40 28,010 30,0 = (0,80 1,50 to 2,60 581075
X2CrMiMoN25-7-4 1.4410 0,030 < 1,00 = 2,00 0,035 0,015 0,24 to 0,35 24,0 to 26,0 - 3.0t04,5 6.0t0 8,0
X2CrNiMoSi18-5-3 1.4424 0,030 [140t02,00| 1.20to 2,00 0,035 0,015 0,05 to 0,10 18,0 to 19,0 . 2,50 to 3,0 451052
X2CrMnNINZ1-5-1* 1.4162* 0,040 = 1,00 4,0t06,0 0.040 0,015 0,20 to 0,25 21,010 22,0 0,10 to 0,80 0,10 to 0,80 1,351t0 1,70

All precautions are to be taken to avoid the addition of such elements not guoted in the table from scrap and other materials used in production which would impair mechanical
properties and the suitability of the steel.

! By agreement, this grade can be delivered with a Pitting Resistance Equivalent Number (PRE = Cr + 3,3 Mo + 16 N, compare Table C.1 of EN 10088-1:2005) greater than 34,

' Patented steel grade.
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Table 5— Permissible product analysis tolerances on the limiting values given in Tables 1 to 4 for the
cast analysis

Element Specified limits, cast analysis Permissible tolerance”
% by mass % by mass
= 0,030 + 0,005
> 0,030 0,20 £ 0,01
Carbon > 0,20 =025 + 0,02
=1.00 + 0,05
Silicon = 1,00 < 2,00 + 0,10
=1.00 + 0,03
Manganese = 1,00 = 2,00 + 0,04
= 2,00 = 7.5 +0.10
Phosphorus = 0,045 +0,005
=0,015 +0,003
Sulphur > 0,015 < 0,030 +0,005
Mitrogen =0,10 + 0.01
=010 = 0,60 + 0,02
= 10,5 < 15,0 + 0,15
Chromium = 15,0 = 20,0 + 0,20
= 20,0 < 30,0 +0.25
Copper = 1,00 + 0,07
> 1,00 £5,0 + 0,10
= 0,60 + 0,03
Molybdenum = 0,60 =1,75 + 0,05
> 1,75 < 7.0 +0.10
Miobium = 1,00 + 0,05
Nickel = 1,00 + 0,03
= 1,00 =50 + 0,07
=50 < 10,0 +0,10
= 10,0 = 20,0 + 0,15
=200 =320 + 0,20
Aluminium > 0,30 =1.50 + 0,10
Titanium = 0,80 + 0,05
If several product analyses are carried out on one cast, and the contents of an individual element delermined lies outside
the permissible range of the chemical composition specified for the cast analysis, then it shall be only allowed to exceed the
permissible maximum value or to fall short of the permissible minimum value, but not both at the same time.
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Table 6— Type of process route and surface finish of sheet, plate and strip

Symbaol® Type of process route Surface finish Notes
Hot rolled | 1U Hot rolled, not heat Covered with Suitable for products which are to be further worked e.g. strip for
treated, not descaled rolling scale rerolling.
1C Hot rolled, heat treated, Covered with Suitable for parts which will be descaled or machined in subsequent
not descaled rolling scale production or for certain heat-resisting applications.
1E Hot rolled, heat treated, Free of scale The type of mechanical descaling, e.g coarse annding or shot
mechanically descaled. blasting, depends on the steel grade and the product, and is left to
the manufacturer’s discretion, unless otherwise agreed.
10 Hot rolled, heat treated, Free of scale Usually standard for most steel types to ensure good corrosion
pickled. resistance; also commaon finish for further processing. It is
permissible for grinding marks 1o be present. Not as smooth as 2D
or 2B.
Cold rolled | 2H Work hardened Bright Cold worked to obtain higher strength level.
2C Cold rolled, heat treated, | Smooth with scale | Suitable for parts which will be descaled or machined in subsequent
not descaled from heat production or for certain heat-resisting applications.
treatment
2E Cold rolled, heat treated, | Rough and dull Usually applied to steels with a scale which is very resistant o
mechanically descaled pickling solutions. May be followed by pickling.
20 Cold rolled, heat treated, | Smooth Finish for good ductility, but not as smooth as 28 or 2R.
pickled
2B Cold rolled, heal treated, | Smoother than 2D | Most commoaon finish for most steel types o ensure good corrosion
pickled, skin passed resistance, smoothness and flatness. Also commaon finish for further
processing. SKin passing may be by tension levelling.
2R Cold rolled, bright Smooth, bright, smoother and brighter than 2B. Also common finish for further
annealed” reflective processing.
20 Cold rolled, hardened and | Free of scale Either hardened and tempered in a protective atmosphere or
lempered, scale free descaled after heat treatment.
Special 1Gor2G | Ground® See footnote d. Grade of gt or surface roughness can be specified. Unidirectional
finishes texture, not very reflective.
1J or 2J Brushed” or dull polished” | Smoother than Grade of brush or polishing belt or surface roughness can be
ground. specified. Unidirectional texture, not very reflective.
See footnote d.
1K or 2K Satin polish” see footnote d. Additional specific requirements to a "J" type finish, in order to
achieve adeguate corrosion resistance for marine and external
architectural applications.
Transverse R; < 0,5 pm with clean cut surface finish.
1P or 2F Bright polished” See footnole d. Mechanical polishing. Process or surface roughness can be
specified. Mon-directional finish, reflective with high degree of image
clarity.
2F Cold rolled, heat treated, | Uniform non- Heat treatment by bright annealing or by annealing and pickling.
skin passed on reflective matt
roughaned rolls surface,
1M Patterned Design tchntj}a Chequer plates used for floors,
20 :9:’95“3 27 surface | A fine texture finish mainly used for architectural applications.
a
2W Cormmugated Deasign to be Lzed to increase strength and/or for cosmaetic effect.
agreed
2L Coloured” Colaur to be
ag_;read
15 or 25 Surface coated” Coated with e.g. tin, aluminium.,
MOTE Mot all process routes and surface finishes are available for all steels.

% First digit: 1 = hot rolled, 2 = cold rolled,

b

O

May be skin passed.

One surface only, unless specifically agreed at the time of enguiry and order.

Within each finish description the surface characteristics may vary, and more specific requirements may need to be agreed between
manufacturer and purchaser (e.g. grade of grit or surface roughness).
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Table 7 — Mechanical properties at room temperature of ferritic steels in the annealed condition (see
Table A.1) and resistance to intergranular corrosion

Steel designation Product | Thickness 0,2 %- proof Tensile Elongation after fracture Resistance to
form strength strength intergranular
corrosion °
Name Number “ Ronz R,z R Agomm A" In the in the
<3 mmthick | 23 mm thick :::_:L"mﬁ"n c":“:jﬁldn
mm MPa’ MPa’ MPa’ % % n
max. min. min. min. min.
flong.) (tr.} {long. + tr.) {long. + tr.)
Standard grades
XACrMi2 14003 c 8 2840 320 20
H 13,5 450 to 650 no lal
P 25" 250 280 18
®20rTi2 14512 c . 210 220 J80 1o S0 29 no lal
H 13,5
X6Cr7 1.4016 C 8 260 280 450 to 600 20
H 13.5 240 260 15 yES na
P 25" 240 260 d.30 to 630 20
XACrTinT 14510 [ 8 230 240 420 to GO0 23 YEs Wes
H 13,5
XACrMaTiig-2 14521 L A am 320 420 o 640
H 13,5 280 300 400 1o 600 20 YES yEs
P 12 280 300 420 to 620
Special grades
X2CrMaTi17-1 1.4513 C & 200 220 404 to 550 23 YES VES
?:Eﬂrl'-ﬁ-mhl b17- 1.4526 C 8 280 300 480 to 560 25 yes yes
X2CrTiNb18 14509 c 8 230 250 430 to B30 15 YES s

k-]

C = cold rolled strip; H = hot rolled strip; P = hot rolled plate.

The values apply for test pieces with a gauge length of 80 mm and a width of 20 mm. Test pieces with a gauge length of 50 mm and a
width of 12,5 mm can also be used.

o

The values apply for test piecas with a gauge length of 5,63 v5..

*  When tested according to EN IS0 3651-2.

For thicknesses above 25 mm the mechanical properties can be agreed.
T4 MPa=1MNmm’.
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Table 8 — Mechanical properties at room temperature of martensitic steels in the heat-treated condition (see Table A.2)

Steel designation Product Thick- Heat- Hardness" 0,2 Y- Tensile Elongation after fracture Impact energy Hardness
form® ness treat- proof strength (150-V)
ment- strength
Name Number condi- HREB HE or Rz R P A" KV HRC HV
tion" HV <3mm =3 mm = 10 mm thick
mm MPa’ MPa’ thick thick J
max. max. min. Yo Y mim.
min. min.
(long. + tr.) {long.+tr.)
Standard grades

F12Cr13 1.4008 i [ +A a0 200 - max. G 210 - - -

H 13,5

P 75 +TE50 - 400 550 1o 750 15 by agreament - -

+QT650 450 B850 1o 850 12

K20Cr13 1.4021 G 3 +T - . - - . 44 to 50 440 1o 530

- B A 25 225 - miax, 700 15 - - -

H 13,5

pé 75 +QTES0 - 450 B50 1o 850 12 by agreement - -

+TT50 550 T80 o 950 10

XACTMIMe16-5-1 1.4418 pa 75 +OTB40 - BE0 840 to 1100 14 55 - -

®  C =cold rolled strip; H = hot rolled strip; P = hot rolled plate,

+A = annealed, +QT = guenched and tempered.

' 1 MPa =1 Nfmm®

The Brinell or Vickers or Rockwell hardness is normally determined for product forms C and H in heat treatment condition A. The tensile test shall be carried out in referee testing.
The values apply for test pieces with a gauge length of 80 mm and a width of 20 mm; test pieces with a gauge length of 50 mm and a width of 12,5 mm may also be used.

The values apply for test pieces with a gauge length of 5,65 V5.
Plates may also be delivered in the annealed condition; in such cases the mechanical properties are lo be agreed at the time of enguiry and order.
For thicknesses above 75 mm, the mechanical properties can be agreed.

24




BS EN 10088-4:2009
EN 10088-4:2009 (E)

Table 9 — Mechanical properties at room temperature of precipitation hardening steels in the heat
treated condition (see Table A.3)

Steel designation Product | Thick- Heat- 0,2 Y- Tensile Elongation after fracture
form® ness | treatment proof streangth
l:nnciitlun strength
Name Number Rz R. At e Al
< 3 mm thick 2 3 mm thick
mm MPa’ MPa’ Yo %
max. min. min. min.
(long. + tr.) (long. + tr.)
Special grades
XSCMICuNb16-4 | 1.4542 c 8 +AT" < 1275 5
+P1300 1150 = 1300 3
+Pood’ 700 2 900 6
P 50 +P10707 1000 1070 to 1270 8 10
+Pa50" 800 950 to 1150 10 12
+P8507 600 850 to 1050 12 14
+SR630" - < 1050 -
XTCrNIAINT-T7 1.4568 C 8 +AT" - = 1030 19
+P 1450 1310 = 1450 2

q

o

C = cold rolled strip; P = hot rolled plate

+AT = solution annealed, +P = precipitation hardened

The values apply for test pieces with a gauge length of 80 mm and a width of 20 mm; test pieces with a gauge length of 50 mm and

a width of 12,5 mm can also be used.

Delivery condition.

®  |f ordered in the finally treated condition.

T 1 MPa =1 Nimm®,

The values apply for test pieces with a gauge length of 5,65 ¥S..

Condition of application; other precipitation hardening temperatures may be agreed.

Delivery condition for further processing; final treatment according to table A3,
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Table 10 — Mechanical properties at room temperature of austenitic steels in the solution annealed
condition (see Table A.4) and resistance to intergranular corrosion

Steel designation Product | Thick- | 0,2%- 1% - Tensile Elongation after Impact energy Resistance to
form” Ness proof proof- strength fracture (150-V) intergranular
strength | strength corrosion?
Mame Number Rynz Rorn” R., F. A~' KV in the in the
<imm | 23mm | =10 mm thick delivery | sensitized
thick thick condition | condition”
mim MPa ' MPa*) Ya % J J
max. mim. min. mim. Fmimn. min.
ftr.)"* tr.) (tr.) (leng.) | (tr)
Standard grades

XK2CrNiN18-T 14318 ¥ 8 350 380 650 to 850 35 40
H 13,5 330 370 90 60 yes yes
P (L] 330 370 630 to 830 45 45

X2CrMiI18-9 14307 C g 220 250 520 ta TOO
H 13,5 200 240 45 45 100 a0 YEE yas
= Ei=] 200 240 SO0 o TOO

K2CrMI19-11 14306 G 2] 220 2a0 20 o ol - -
H 13,5 200 240 45 45 100 60 Yes yes
(= 75 200 240 500 to TOO

X2CrNiN18-10 1.4311 C & 200 320
H 13,5 270 310 550 to 750 44 40 100 LEW] YES ¥es
P 75 270 310

XBCrMi1E-10 14301 C 2] 230 260 240 to THD 45 45! - -
H 13,5 210 250 220 1a T20 104 a0 YES no*
= Fii=] 210 240 45 45

KECrNITI18-10 1.4541 C B 220 250 520 to 720 . -
H 13,5 200 240 44 40 100 60 Yes yes
P! (L] 200 240 500 to TOO

X2CrNiMo17-12-2 1.4404 C 8 240 270 530 to 680 40 40
H 13,5 220 260 100 &Ll =i yas
F Fi=] 220 260 520 10 BVD 45 45

A20rMNIMaM1T-11-2 14406 C 8 00 330 - -
H 13,5 280 320 580 1o 780 40 40 100 60 yes yes
F! 75 280 320

X5CrNiMo17-12-2 1.4401 C 8 240 270 530 to 680 40 40
H 13,5 220 260 100 &0 yes no”
P 75 220 260 520 to 670 45 45

AECrNIMo T T-12-2 14571 C i 240 270 540 to 620 - -
H 13,4 220 260 40 40 100 a0 YES yas
= 5 220 260 520 o BVD

K2CrMIMe17-12-3 14432 C 5 240 250 250 o FoD 40 40
H 13,5 220 260 100 1] WES VES
P 75 220 260 520 to 670 45 45

X2CrNiMo18-14-3 1.4435 C 8 240 270 550 to 70O 40 40
H 13,5 220 260 100 60 yes yes
P 75 220 260 520 to BTD 45 45

A2CrNIMaM1T-13-5 144349 C L] 290 320 a5 35 - -
H 13,5 270 310 SE0 1o Tl 100 al YES YVas
= =] 270 310 44 40

KANICrMoCu25-20-5 | 14539 C L 240 270 530 to 730 - -
H 13,5 220 260 35 35 100 60 yes yes
P 75 520 10 720
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Table 10 (continued)

Steel designation Product | Thick 0,2 %= 1% - Tensile Elongation after fracture | Impact energy Resistance fo
form" Ness proof- proof- strength (150-V) intergranular
strength | strengt corrosion”
h
Mame Number Ryes Rys” R Agy ™" A KV in the in the
<3 mm =1 mm = 10 mm thick | delivery | sensitized
thick thick conditio mndhitinn
mm MPa’ MPa’ g, a, J J n
A, . i, min. rmin. .
{tr.)"* ftr.} itr.) {leng.) | (tr.)
Special grades
X1CrNi25-21 1.4335 F [ 20 240 470 to 40 40 100 G0 Ves VES
670
X1CrNIMoN25-22-2 | 1.4466 pl 75 350 260 540 to 40 40 100 60 yes yos
744
K2CrNiMoN1T7-13-3 | 1.4479 C A 300 330 35 35
H 13,5 280 320 230 1o 100 6 yas YES
= 75 280 320 780 40 40
XICrNiMo17-13-3 1 4436 C B 240 270 550 to 40 40 - -
H 135 230) 260 700 100 &0 yas no*
p' 75 220 260 530 1o 40 40
T30
KICrMiMo18-15-4 1.4438 C f 240 270 S50 ta 35 35 -
H 13,5 220 260 700 w0 | &0 yes yes
P 75 220 2640 520 ta 40 40
720
H12CrMaNIMAT-7-5 14372 i g 350 380 45 45 - -
H 13.5 30 3T TS0 to 100 La 0] WS no
P 75 330 370 950 40 40
KINICrMoCu3d1-27=-4 | 1.4563 F [j= 220 260 S00 to 40 40 100 iG] VES YES
T
X1CrNiMoCuN20- 14547 C 8 120 350 35 35 - -
18-7 H 135 300 340 650 Lo 100 &0 yes yes
p' 75 300 340 850 40 40
KIMICrMoCuM25- 1.4529 =5 75 304 340 G50 tao 40 40 100 51 WS YES
20-7 850
XICrNiINMAboM25- 1.4565 C G
18-6-5 H 10 420 460 800 la 30 30 120 90 yas e
P 40 vl

The solution treatment may be omitted if the conditions for hot working and subsequent cooling are such that the requirements for the
mechanical properties of the product and the resistance to intergranular comrosion as defined in EN 150 3651 — 2 are obtained,

C = cold rolled strip; H = hot rolled strip; P = hot rolled plate.

" Only for guidance.

i

If, in the case of strip in rolling widths < 300 mm, longitudinal test pieces are taken, the minimum values shall be reduced as follows:
proof strength - minus 15 MPa, elongation for constant gauge length - minus 5%; elongation for proportional gauge length - minus 2 %.

For continuously hot rolled products, 20 MPa higher minimum values of Ry, and 10 MPa higher minimum values of B,y 2 may be
agreed at the time of enguiry and order,

The values apply for test pieces with a gauge length of B0 mm and a width of 20 mm; test pieces with a gauge length of 50 mm and a
width of 12,5 mm may also be used

The values apply for test pieces with a gauge length of 5,65 ,.u'?” .

* When tested according to EN 1SO 3651-2.

" See NOTE to 6.4

For thicknesses above 75 mm, the mechanical properties may be agreed.
For stretcher levelled material, the minimum value may be 5 % lower.
Sensitization treatment of 15 min at 700 *C followed by cooling in air.

1 MPa = 1N/mm?Z
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Table 11 — Mechanical properties at room temperature of austenitic-ferritic steels in the solution
annealed condition (see Table A.5) and resistance to intergranular corrosion

Steel designation Product Thicknes 0,2%- Tensile Elongation after Impact Resistance to
form ™ 5 proof strengt fracture energy intergranular corrosion’
strength h (1IS0-V)
Mame Mumber Rpoz Rm Apn A KV
< 3 mim 21 mm =10 mm in the in the
thick” thick® thick delivery sensitized
condition | condition®
mm MPa’ MPa’ % % J
max. min. min. min. min.
(tr.)™* (long.+ leang.#+tr.) | (long. | (tr.)
tr.) )
Slandard grades
MACrNINZ3-4 1.4362 C 8 450 650 o 20 20 - - Yes Wes
H 13,5 400 850 100 | &0
= 75 400 630 to 25 25
800
w2CrMiMoNZ22-5-3 1.4462 C & S0 700 o 20 20 - - YES Ve
H 13,5 460 930 25 25 100 | o
= 75 460 G40 o 25 25
840
Special grades
X2CrNiMoN2G-7-2 1.4477 L B B30 Bl to U 20 . -
1050 vos ves
H 13.5 550 750 o 20 20 100 G0
P" 75 560 R
X2CrMiMoM25-T-4 1.4410 C & a3 73 to 20 20 - - YES WES
H 13,5 530 1000 100 | &0
g 75 530 730 to 20 20
930
X2CrMiMoSi18-5-3 1.4424 C B 450 T00 o 25 25 100 G0 YEE Vs
H 13,5 800
F" 75 400 660 to
a00
A2CrMnMiNZ1-5-1 1.4162 C 6,4 530 700 fo 20 30 - - Va5 yas
Q00
H 10 484 GEO o 30 34 1] 40
900
=4 75 450 G50 to 30 30 G0 40
850

C = cold rolled strip; H = hot rolled strip; P = hot rolled plate.

If, in the case of strip in rolling widths < 300 mm, longitudinal test pieces are taken, the minimum proof strength values shall be reduced by
15 MPa.

For continuously hot rolled products, 20 MPa higher minimum values of Ry » may be agreed at the time of enguiry and order.

“  The values shall apply for test pleces with a gauge length of 80 mm and a width of 20 mm; test pleces with a gauge length of 50 mm and a
width of 12,5 mm may also be used.

The values shall apply for test pieces with a gauge length of 5,65 V5.,

' When tested according to EN 1S0O 3651-2.

?  SeeNOTE to 6.4.

For thicknesses above 75 mm, the mechanical properties may be agreed.
1 MPa =1 Nimm?,

28




EN 10088-4:2009 (E)

Table 12 — Minimum values for the 0,2 %-and 1 %-proof strength of austenitic steels at elevated temperatures

Steel| designation Heat Minimum 0,2 %-proof strength, MPa ' | Minimum 1 %-proof strength, MPa’
Mame Numbe treatment at a temperature (in *C) of

r condition” | g0 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | s00 | ss0

Standard grades
X2CrNIN18-T 1.4318 +AT 265 | 200 | 185 | 180 | 170 | 165 - - - - 300 235 | 215 | 210 | 200 [ 195 - - - -
X2CrNi15-8 1.4307 +AT 147 | 132 | 118 [ 108 | 100 94 89 85 &1 80 181 162 | 147 | 137 | 127 | 121 | 116 | 112 | 109 | 108
X2CrNi19-11 1.4306 +AT 147 | 132 | 118 | 108 | 100 94 89 a5 &1 80 181 162 | 147 | 137 | 127 | 131 ) 116 | 112 | 108 | 108
X2CrNiIN18-10 1.4311 +AT 205 | 175 | 157 | 145 | 136 [ 130 ) 125 | 1A 119 118 240 210 | 187 | 175 | 167 | 181 ) 156 | 152 | 149 | 147
X5CrNi18-10 1.4301 +AT 167 | 142 | 127 | 118 | 110 | 104 | 98 a5 92 a0 191 172 | 157 | 145 | 135 | 128 ) 125 | 122 | 120 | 120
XECrMiTi18-10 1.4541 +AT 176 | 167 | 157 | 147 | 136 [ 130 ) 125 | 121 119 118 208 196 | 186 | 177 | 167 | 161 | 156 | 152 | 148 | 147
X2CrNiMa17-12-2 1.4404 +AT 166 | 152 [ 137 [ 127 | 118 113 | 10& [ 103 [ 100 ] 199 181 167 157 145 | 138 | 135 [ 130 | 128 | 127
H2CrMiMalMN17-11-2 1.4406 +AT 211 185 | 167 | 155 | 145 140 | 135 | 13 128 127 246 218 188 183 175 | 168 | 164 160 158 157
X5CrMiMa17-12-2 1.4401 +AT 177 | 162 | 147 | 137 | 127 | 120 | 115 | 112 [ 110 108 211 191 177 167 | 156 | 150 | 144 [ 141 132 | 157
XECrMiMaTi17-12-2 1.4571 +AT 185 | 177 | 167 | 157 | 145 [ 140 | 135 | 131 129 127 218 206 | 196 | 186 | 175 | 169 | 1684 | 160 | 158 | 157
K2CrNiMo17-12-3 1.4432 +AT 166 | 152 | 137 [ 127 | 118 | 113 | 108 | 103 | 100 98 1599 181 | 167 | 157 | 145 | 139 | 135 | 130 | 128 | 127
K2CrNiMo18-14-3 1.4435 AT 165 | 150 | 137 | 127 | 119 | 113 | 108 | 103 [ 100 98 2040 180 ) 165 | 153 | 145 | 139 ) 135 [ 130 | 128 | 127
X2CrNiMoM17-13-5 1.4439 +AT 225 | 200 | 185 | 175 | 165 | 155 | 150 - - - 255 230 | 210 ) 200 | 190 | 180 ) 175 = = -
XANICrMoCu25-20-5 1.4539 +AT 205 | 190 | 175 | 160 | 145 135 | 125 | 115 110 105 235 220 | 205 1580 175 | 165 | 155 145 140 135
Special grades

X1CrMi2h-21 1.4335 +AT 150 | 140 | 130 | 120 | 115 110 105 - - - 180 170 gLE 150 140 | 135 | 130 - - -
X1CrMiMoMN25-22-2 1.4466 +AT 185 | 170 | 160 | 150 | 140 135 - - - - 225 205 180 18O 170 | 165 - - - -
X2CrNiMah17-13-3 1.4429 +AT 211 | 185 | 167 | 155 | 145 [ 140 | 135 | 131 [ 129 127 246 | 218 | 198 | 183 | 175 | 169 | 164 | 160 | 158 | 157
XICrMiMo17-13-3 1.4436 +AT 177 | 162 | 147 | 137 | 127 | 120 | 115 | 112 [ 110 108 211 191 177 167 | 156 | 150 | 144 [ 141 139 | 137
X2CrMiMo18-15-4 1.4438 +AT 172 | 957 | 147 | 137 ) 127 | 120 | 115 ] 112 | 110 108 2046 188 | 177 | 16T | 156 | 148 | 144 | 140 | 138 | 136
K12CrMnNIN17-7-5 1.4372 +AT 295 | 260 | 230 [ 220 | 2056 | 185 - - - - 325 | 295 | 265 | 250 | 230 | 205 - - - -
XINICriMoCu31-27-4 1.4563 +AT 190 | 175 | 160 | 155 | 150 | 145 | 135 | 125 [ 120 115 220 205 | 180 ) 185 | 180 | 175 ) 165 | 155 | 150 | 145
XA1CrMiMaCul20-18-7 1.4547 +AT 230 | 205 | 190 [ 180 | 170 165 | 160 | 153 148 - 270 245 | 225 212 200 | 1895 | 180 184 180 -
XA1CrMiMoCuN25-20-7 1.452%9 +AT 230 | 210 | 1%0 | 180 | 170 165 160 - - - 270 245 | 225 215 | 205 | 195 | 150 - - -
X2CrMiMnMoN25-18-6-5 | 1.4565 +AT 350 | 310 | 270 | 255 | 240 | 225 | 210 | 210 [ 210 200 400 | 355 | 310 | 290 | 270 | 255 | 240 | 240 | 240 | 230

E- |

11 MPa = 1 Nimm®,

+AT = solution annealed,
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Table 13 — Tensile strength levels in the cold worked condition (process route 2H)

Symbol Tensile strength *°
MPa’

+C700 700 to 850

+C850 850 to 1000

+C1000 1000 to 1150

# Intermediate tensile strength values may be agreed. Alternatively, the steels may be specified in terms of
minimum 0.2 %-proof strength (see Tables 14 and 16) or hardness, but only one parameter may be specified in
the order.

¥ The maximum product thickness for each tensile strength level decreases with the tensile strength, The
maximum product thickness and remaining elongation are also dependent on the work hardening behaviour of the
steel and the cold working conditions. Consequently, more exact information may be requested from the
manufacturer.

L 1 MPa = 1 Nimm?Z,

Table 14 — 0,2 %-proof strength levels in the cold worked condition (process route 2H)

Symbol 0,2 %-proof strength nb
MPa’

+CP350 350 to 500

+CP500 200 to Y00

+CP700 00 to 500

Intermediate proof strength values may be agreed.

y The maximum product thickness for each proof strength level decreases with the
proof strength.

" 1 MPa =1 NimmZ.
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Table 15 — Available tensile strength levels of steel grades in the cold worked condition
(process route 2H)

Steel designation Available tensile strength level

Name Number +C700 +C850 +C1000
Standard grades

K2CrNIN18-7 1.4318 - X

X5CrNi18-10 1.4301 X X

XBCrNITI18-10 1.4541 X X

X5CrNIMo17-12-2 1.4401 X x

X6CrNiMoTi17-12-2 1.4571 X X -

Special grade
X12CrMnNiN17-7-5 1.4372 - X X

Table 16 — Available 0,2 %-proof strength levels of steel grades in the cold worked condition
(process route 2H)

Steel designation Available 0,2 %-proof strength level
Name Number +CP350 | +CP500 +CP700
Standard grades
X2CrNiN18-7 1.4318 - X X
X5CrNi18-10 1.4301 X X X
XBCrNiTi18-10 1.4541 X X -
X5CrNiMo17-12-2 1.4401 X x -
XBCrNiMaTi17-12-2 1.4571 x X -
Special grade
X12CrMnNIN1T-7-5 1.4372 - X X
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Table 17 — Tests to be carried out, test units and extent of testing in specific testing

Test Test unit Product form Number of test
pieces per test
Strip and sheet cut from strip (C, H) in sample
rolling width
9 Rolled plate (P)
< 600 mm 2 600 mm
Chemical analysis Cast The cast analysis is given by the manufacturer.”

Tensile test at room
temperature

Same casl, same
nominal thickness
+ 10 %, same final
treatment condition
{l.e. same heat
treatment  and/or
same degree of
cold deformation)

The extent of testing
shall be agreed at
the time of ordering

1 test sample from
each coil

a) Plates processed under identical conditions may be collected into a baltch with
a maximum total weight of 30000 kg comprising no more than 40 plates. One test
sample per batch shall be taken from heat treated plates up to 15 m in length. One
test sample shall be taken from each end of the longest plate in the batch where heat
treated plates are longer than 15 m.

b) If the plate cannot be tested in batches, one test sample shall be taken from
one end from heal treated plales up o 15 m long and one test sample shall be taken
from each end of heat treated plates longer than 15 m.

Tensile test at elevated

lemperature

To be agreed at the time of ordering (see Table 12).

Impact test at room
temperature

To be agreed al the time of ordering (see Tables 8, 10 and 11).

Resistance o intergranular

Corrasion

To be agreed al the time of ordering if intergranular corrosion is a hazard
(see Tables 7, 10 and 11).

NOTE 1

For austenitic steels, the impact test is normally not camied out (see NOTE in 6.5.1).

MNOTE 2 The test for resistance to intergranular corrosion s normally not carnied out.

A product analysis may be agreed at the time of enquiry and order; the extent of testing shall be specified at the same time.

Tests marked with a "m" shall be carried out as specific tests in all cases. Those marked with an "o" (optional) shall be carried out as specific tests only if agreed at the time of enguiry and order.
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Table 18 — Minimum frequency of testing for product testing and evaluation as part of FPC

Clause indicating Threshold value Minimum number of samples Minimum

Property the relevant test (if any) and frequency of
method (if any) tolerances tests
Tolerances on Annex B 1 per product form and nominal
dimension and Yes dimension 1 per sample
shape
Elongation 7.4.2 1 per cast, product form,
, dimensional range (tables for
Tensile strength 7.4.2 Yes mechanical properties). heat 1 per sample
Yield ETTEHQTI'I 7.4.2 treatment batch
7472 1 per cast, product form,
dimensional range (tables for
Impact strength Ves mechanical properties), heat 3 per sample
treatment batch

Weldability 7.4.1
[covered by
chemical yes 1 per cast 1 per cast
composition]
Durability 7.4
[covered by
chemical yes 1 per cast 1 per cast
compaosition)]

Table 19 — Marking of the products

Marking of Products with specific testing”
Manufacturer's name, trade mark or logo +

The number of this European Standard (+)

Steel number or name +

Type of finish (+)

Cast number +

|dentification number” +

Direction of rolling (+)

Mominal thickness (+)

Mominal dimensions other than thickness (+)

Inspector's mark (+)

Customer's order Mo. (+]

NOTE The direction of rolling is normally obvious from the shape of the product and the position of the marking.

Marking may either be longitudinally applied by roller stamping or it may be near to one end of the piece
and transverse to the rolling direction, A specific separate indication of the principal rolling direction will
not normally be required, but may be reguested by the customer.

The symbols in the table mean:
+ = the marking shall be applied;
{(+) = the marking shall be applied if so agreed, or at the manufacturer's discretion.

The numbers or letters used for identification shall allow the product{s) to be related to the relevant inspection
certificate.
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Annex A
(informative)

Guidelines for further treatment (including heat treatment) in fabrication

A.1 The guidelines given in Tables A.1 to A.5 are intended for hot forming and heat treatment.
A.2 Flame cutting can adversely affect edge areas; where necessary, they should be machined.

A.3 As the corrosion resistance of stainless steels is only ensured with a metallically clean surface, layers of
scale and annealing colours produced during hot forming, heat treatment or welding should be removed as far
as possible before use. Finished parts made of steels with approximately 13 % Cr also require the best
surface condition (e.g. polished) in order to achieve maximum resistance to corrosion.

Table A.1 — Guidelines on the temperatures for hot forming and heat treatment of ferritic corrosion
resisting steels

Steel designation Hot forming Heat treatmeant Annealing
symbol
Name Mumber Temperature Type of cooling Temperature ” Type of cooling
°C °C
Standard grades
X2CrNin2 1.4003 700 to 760
X2CrTi12 1.4512 "o 770 to 830
X6Cr17 1.4016 to ar s 770 to 830 alr, water
X3CrTin7 1.4510 800 770 to 830
X2CrMoTi18-2 1.4521 820 to 880
Special grades
X2CrMaTi171 1.4512 1100 820 to BBO
XECrMoNb17-1 1.4526 to air +A 800 to 860 air, water
A2CrTINB18 1.4509 800 870 to 930
NOTE The temperature of annealing should be agreed for simulated heat-treated test-pieces.

® If heat-treatment is carried out in a continuous furnace, the upper part of the range specified should usually be preferred, or even

exceaded,
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Table A.2 — Guidelines on the temperatures for hot forming and heat treatment of martensitic

corrosion resisting steels

Steel designation Hot forming Heat Annealing Quenching Tempering
Mame Number | Temperature | Type of tr::.::;i:“ Temperature® | Type of | Temperature” | Type of | Temperature
oc cooling oc cooling °C cooling "C
¥120r13 1.4006 +A, 730 to 810 - - - -
air +T550 - - 950 to 1010 oil, air 700 to 780
1100 +OTE20 - - 620 to 700
o
X20Cr3 1.4021 200 slow +A 730 to 790 - - - -
cooling
+0QT - - 950 to 1050 200 to 350
+QTEa0 - - 950 to 1010 Qil, air 700 to 780
+QTT50 620 to 700
XA4CrNiMo16-5-1 1.4418 1130 to 900 air +0TE40 - - 800 to 1000 oil, air, 570 to 630
water

MOTE

The temperatures of annealing, quenching and tempering should be agreed for simulated heat-treated test pieces.

i

If heat treatment is carried out in a confinuous fumace, the upper part of the range specified should usually be preferred, or even

exceeded.

Table A.3 — Guidelines on the temperatures for hot forming and heat treatment of precipitation
hardening corrosion resisting steels

Steel designation Hot forming Heat Stress relieving Solution annealing Precipitation
treatment hardening
symbol a
Name Number | Temperatur | Type Temperatur | Type of | Temperature Type of | Temperature
e of e cooling cooling
coolin °C °C
*C °C
g
Special grade
+0,T = - 1025 1o 1055 air -
+P850 - - 4 h (610 to
630)
XSCrNICuNb16-4 | 1.4542 +P900 i i 1h (5300
610)
+PO50 ] ] 1025 to 1055 air 1h (580 to
600)
1150 +P1070 - - Th (54010
. S60)
to air
+FP1300 1h {470 to
=00 490)
+3R630 =4h - - - -
(600 to 660)°
+AT - - 1030 to 1050 air -
XTCrNiAINT-7 1.4568 +P1450 - - 10 min - 1 h (500 to
945 to 965 520)
MOTE The temperatures of solution annealing should be agreed for simulated heat-treated test pieces,

: If heat treatment is camed oul in a continuous furnace, the upper part of the range specified should usually be preferred, or even

exceeded.

*  Quick cooling to < 20 °C; cooling within 1 h to -70 °C; holding time 8 h; reheating in air to +20 °C,

After martensitic transformation. Solution annealing at 1025 to 1055 “C will be necessary before precipitation hardening.
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Table A.4 — Guidelines on the temperatures for hot forming and heat treatment of austenitic corrosion
resisting steels

Steel designation Hot forming Heat treatment Solution annealing
Name Number Temperature Type of symbaol Temperature™ >~ Type
" cmling o E‘-‘ﬂﬂ“ﬂﬂ
Slandard grades
X2CrMNiN18-7 1.4318 1020 to 1100
X2CrMi1B-8 1.4307 1000 ta 1100
XFCrMI1e-11 1.4306 1000 1o 1100
X2CrNIN18-10 1.4311 1150 1000 to 1100
wECrMI18-10 1.4301 10040 to 1100 d
XBCrNTi18-10 1.4541 to air AT 1000 to 1100 e, &l
X2CrNiMa17-12-2 1.4404 1030 ko 1110
X2CrMiMaMN17-11-2 1.4406 830 1030 to 1110
X5CrMiMa17-12-2 1.4401 1030 to 1110
KECrMiIMaTi17-12-2 1.45T1 1030 10 1110
X2CrMiMo1T-12-3 1.4432 1030 1o 1110
X2CrMNiMa18-14-3 1.4435 1030 2 1110
XACrMiMak 17-13-5 1.4439 1060 to 1140
KIMICrMoCu25-20-5 14539 1060 to 1140
Spacial grades
®1CrMi25-21 1.4335 1030 to 1110
¥1CrNiMaN25-22-2 1.4466 1070 to 1150
X2CrMNiMaN17-13-3 1.4429 1150 to 830 1030 ta 1110
XACrNiMa17-13-3 1.4436 1030 1 1110
%2CrNiMo?5-15-4 1.4438 alr AT 1070 1o 1150 o
KAZ2CrMnMIMNAT-T-5 14372 1150 to 550 1000 to 1100
KIMICrMoCud1-27-4 14563 1070 ko 1150
X1CrMiMaCuM20-18-7 1.4547 1200 to 1000 1150 to 12040
X1NICrMoCuUMN25-20-7 1.4529 1150 to 850 1120 to 1180
X2CrNiMaMoN25-18-6-5 1.4565 1200 to 950 1120 ta 1170

NOTE

The temperatures of solution annealing should be agreed for simulated heat-treated test pieces.

o

The solution annealing may be omitted if the conditions for hot working and subseguent cooling are such that the requirements for the

mechanical properties of the product and the resistance to intergranular corrosion as defined in EN S0 3651-2 are ablained.

exceeded.

-
]

contents up to 3 % and a temperature of 1020°C for steels with Mo contents exceeding 3 %.

4

Cooling sufficiently rapidly in order to avoid the occurrence of intergranular corrosion as defined in EN 150 3651-2.

If heat treatment is carried out in a continuous furnace, the upper part of the range specified should usually be preferred, or even

The lower end of the range specified for solution annealing should be aimed at the heat treatment as part of further processing, because
otherwise the mechanical properties might be affected. If the temperature of hot forming does not drop below the lower temperature for
solution annealing, a temperature of 980°C is adequate as a lower limit for Mo-free steels, a temperature of 1000°C for steels with Mo
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Table A.5 — Guidelines on the temperatures for hot forming and heat treatment of austenitic-ferritic
corrosion resisting steels

Steel designation Hot forming Heat treatment Solution annealing
bol
Name Number Temperature Type of SymRe Temperature” Type of cooling
oG cooling o

Standard grades

X2CrNiN23-4 1.4362 1150 to 950 ar +AT 950 to 1050 water, air"

Z2CrNIMoN22-5-3 1.4482 1020 o 1100

Special grades

X2CrNiMoMN29-7-2 1.4477 1150 1040 to 1120
X2CrNiMoMN25-7-4 1.4410 to air +AT walter, air’
X2CrNiMoSi18-5-3 1.4424 1000 1000 to 1100
X2CrMANINZ1-5-1 1.4162 1100 to 900 1020 to 1080

MOTE The temperatures of solution annealing should be agreed for simulated heat-treated test pieces,

2

If heat treatment is carmed oul in a continuous furnace, the upper part of the range specified should usuvally be preferred or even
exceeded.

Cooling sufficiently rapidly in order to aveid precipitation.
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