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Stainless steels

Technical delivery conditions for plate and sheet, hot rolled strip,
wire rod, drawn wire, steel bars, forgings and semi-finished products

DIN
17 440

Nichtrostende Stihle; technische Lieferbedingungen for
Blech, Warmband, Walzdraht, gezogenen Draht, Stabstahl,
Schmiedestiicke und Halbzeug

This standard, together with DIN 17 441,
DIN 17 455, DIN 17456, DIN 17 457 and
DIN 17 458 (July 1885 editions) super-
sedes DIN 17440, December 1872
edition.

In keeping with current practice in standards published by the International Organization for Standardization (I80), a comma

has been used throughout as the decimal marker,

See Explanatory notes for connection with International Standards ISO 883/13 - 1674, IS0 2604/1 ~ 1975 and ISO 2604/4 -
1975 published by the International Organization for Standardization (IS0), and also for connection with EURONORMS
88-1971 and 141-1979 published by the European Coal and Steel Community (ECSC).

The clauses marked with 2 single dot @ give specifications which are to be agreed upon &t the time of ordering.
The subclauses marked with two dots @@ give specifications which are optiona! and may be agreed upon at the time of

ordering.
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1 Field of application

1.1 This standard applies to hot rolled strip, coid or hot

rolled plate as rolled, wire rod, drawn wire, steel bars,

forgings and semi-finished products made from stainfess
steels with a wide range of applications.

Stainless steel coid rolled strip, stit strip and sheet and plate

cut therefrom, with a wide range of applications, are speci-

fied in DIN 17 441, whilst staintess steel tubes and pipes are

specified in DIN 17 455 to DIN 17 458,

Note. The term “plate as roiled” which is not featured
amongst the terms used in EULRONORM 79 refers to
piate produced from rolled plate, as opposed to
plate cut from strip.

1.2 |n addition to the requirements specified in the pres-
ent standard, the general technical delivery conditions for
steel and sieel products as given in DIN 17 010 shall apply
lothe products covered by thisstandard including forgings,
unless olherwise specified in this standard.

1.3 This standard is not applicable to the components
manufactured by subsequent processing of the semi-
finished products listed in subclause 1.1, which exhibit
quality characteristics deviating from those specified here,
&s a result of manufacturing processes.

2 Concepts

2.1 Stainless steels

Steels which are particularly resistant to chemically
aggressive agents are considered to be stainless steels;
they generally have a chromiurm content of not less than
12 % by mass and a carbon content not exceeding 1,2 % by
mass,

2.2 Types of heat treatment

The terminology used in DIN 17 014 Part 1 shall apply for the
types of heat treatment.

2.3 Product forms

The definitions given in EURONORM 78 shall apply for the
product forms.

Continued on pages 2 to 27
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3 @ Dimensions and

permissible dimensaional deviations
The dimensions and the permissible dimensional devia-
tions shall be agreed at the time of ordering, preferably on
the basis of the dimensional standards indicated in Appen-
dix A,

4 Calculation of mass
and permissible deviations in mass

4.1 The density vaiues listed in table B.1 shall be adopted
for the calculation of the theoreticai mass of the products.

4.2 ®® Thepermissible deviations in mass may be agreed
at the time of ordering, in so far as they are not specified in
the dimensional standards listed in Appendix A,

5 Designation and ordering

5.1 The standard designation for a stee! complying with
this standard shall be composed of the foilowing partic-
ulars, as illustrated in the examples below:
— the term “steel™; ]
—~ the number of this standard:
— the symbol or material number of the siael grade con-
cerned (see table 1))
— the symbol for the type of condition {see table 8);
— if applicable, the heat treatment condition (see tables 3
and 4);
— if applicable, the degree of strain hardening (see
table 7).
Example 1: ‘
Steel DIN 17 440~ X 5CrNi18 10 ¢2
or
Steel DIN17440-X5CrNi 181011 a
or
Steei DIN 17 240 -1.4301 ¢c2
or
. Steel DIN17440-1.430%111a
Example 2:.
Steel DIN 17 440 - X 5CrNi 1810 1 K80og
or
Steel DIN 17 440-X 5 CrNi1810 IIT a K800
or
Steel DIN 17 440-1.4301 f K300
or
Steei DIN 17 440 -1.4301 111a KOO

5.2 The specifications given in the relevant dimensional
standard shall apply for the standard designation of the
product concerned.

8.3 The order shall provide any information necessary for
a clear description of the required products, including their
condition and testing. Should in certain cases the designa-
tions as in subclauses 5.1 and 5.2 not be adequate for this
purpose, for examplein the case of agreements as provided
for in the clauses marked with @ and ®®, the necessary
information shali be added to these designations.

6 Requirements
6.1 Manufacturing process

6.1.1 The steelmaking process for the products cornplying
with this standard shall be left to the manufacturer's discre.
tion untess a particular steelmaking process has been
agreed at the time of ordering.

@@ if agreed, the purchaser shalt be informed onthe steel-
making process used.

1) DIN-Normenheft (DIN Standardization booklet) No.3
provides information on how the symbols and material
numbers for steels ara formed.

6.1.2 @@ The shaping process of the products shall be iaft
to manufacturer's discretion uniess otharwise agreed at
the time of ordering.

8.2 As delivered condition

The normal treatment conditions and types of conditlon are
listed in tables 3 to 5 and 8 (see also table 8.2).

6.3 Chemical composition

6.3.1 Cast analysis

The chemical composition of the steets as determined in
the cast analysis shall correspond 16 table 1. Minor davia-
tions from these values shall be permitted by agreement
with the purchaser or his representative, on condition that
the mechanical properties, the weldability and the corro-
sion resistance of the stee! comply with the requirements
specified in this standard.

6.3.2 Product analysis

When testing the chemical composition of the finished
prodtct, the deviations shown in tabie 2 from the values
given in table 1 are permitted.

6.4 Corrosion resistance

The data given in tables 3 and 5 shall apply for the
resistance of the ferritic and austenitic steels to inter-
crystalline corrosion when tested as described in
DIN 50914.

Note. The behaviour of stainless steels in respect of corro-
sion cannot be characterized unambiguousiy by
laboratory tests. It is advisable therefore to refer to
experience gained in the use of these steeis for con-
firmation of likely behaviour. The DECHEMA tables
of materials, amongst others, provide information
on the behaviour of these steeis under given corro-
sion conditions.

§.5 Mechanical properties

6.5.1 Tables 3 to 5 shall apply for the mechanicat proper-
ties of the steeis at ambient {emperature in the heat treated
condition. These tables are however not applicable to prod-
lucts of types of condition a1 and a2 specified in tabie 8.

@@ |n cases where the products are suppiied in the types.of
condition al or a2, the mechanical properties listed in tabies 3,
4 or 5 shali be capable of being achieved with suitable treat-
ment.At the time of ordering, the verification ofthe mechanical
properties an reference test pieces and the heat treatment
of these reference test pieces may be agreed.

Tabte 7 shall apply for the mechanical properties of strain
hardened bars and wires at ambient temperature.

6.5.2 Table 10 shall apply for the mechanical properties of
finally heat treated wire with diameters {ess than 2mm.

6.5.3 Table 6 shall apply for the elevated temperature
0.2% and 1% proof stresses.

6.6 Surface finish
Table 8 gives information on the surface finish,

6.7 Susceptibility to brittie fracture
and low temperature toughness

The austenitic steeis specified in this standard are unsus-
ceptible to brittle fracture. In addition, the austenitic steels
listed in table 11 are tough at low temperatures and may
therefore aiso be used at taw temperatures. For the verifica-
tion of low temperature toughness, the test of impact ener-
gy at ambient temperature will suffice.

MNote. The steets listed in table 11 are specified in AD-Merk-
biatt (AD Data shest) W10. Apart from the above
steels, other austenitic steels can also be con-
sidered for use at low temperatures,
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7 Testing

7.1 @@ Tests to be carried out
and documents on meterials testing

At the time of ordering, the issue of one of the documents
on materials testing specified in DIN 50049 may be agreed
for each consignment.

7.1.1 |fit has been agreed in the purchase order that a test

report (DIN 50049 -2.2) shall be issued, said document

shall include the foliowing particulars:

a) the confirmation that the products comply with the
purchase order specifications;

b} the results of the cast analysis in respect of gl the
elements listed in table 1 for the steel grade concerned,

7.1.2 If it has been agreed in the purchase order that a

manufacturer's test certificate 2) (DIN 50049 ~ 2.3) shall be

issued, said document shall include the following partic-

ulars: .

a) the details given in subclauvse 7.1.1;

b) the results of the tests carried out in accordance with
subclauses 7.2.2 1o 7.2.9;

c) the marking of the products as described in clause 8.

7.1.3 Hit hasbeenagreedinthe purchase orderthat either
an inspection certificate (DIN 50049 -3, A or DIN 50049 -
318 or DIN 50048-3.1C) or an inspection report
{DIN 50048 -3.2 A or DIN 50049-3.2C) shall be issued,
said document shall include the following particulars:
a) the results of the tests carried out in accordance wit
subclauses 7.2.210 7.2.8; :
b) the marking of the products as described in clause 8.

In addition, the resuits of the cast analysis shall be notified
in a test report; alternatively, these results may be included
in the higher type of document in each case.

In the case of third-party acceptance inspection, the
purchaser shall inform the manufacturer on the inspector,

7.2 Scope of test programme

7.2.1 The specifications contained in subclauses 7.2.2 to
7.2.9 shall apply for ali producis.

7.2.2 @® Acheckanalysis of the chemical compositionon
the finished product may be agreed at the time of ordering;
the scope of test programme shall also be agreed in this
respect. '

7.2.3 The particulars specified in table 9 shall apply for the
compaosition of the test units and to the number of samples
io be taken for the tensile test at ambient temperature,
depending on the product form and also to the number of
test pieces to be tested.

7.2.4 @@ At the time of ordering, a verification of the
impact energy values specified in tables 4 and 5 may be
agreed; if no arrangements in respect of the scope of test
prograrmme are made in this connection, the specifications
of table 9 shall apply, except that in sccordance with
DIN 17 010 a set of three impaci test pieces shall be tested
in tieu of a single test piece.

7.2.5 @ ® At the time of ordering, a verification of the
elevated temperalure 0,2% and 1% proof stress valugs
specified in table 6 may be agreed; in this conneciion, the

test tlemperature and the scope of test programme shall
also be agreed.

7.2.6 @@ Atthetime of ordering, a test of the resistance to
intercrysialline corroslon may be agreed: in this con-
nection, the scope of test programme shall also be agreed.

7.2.7 The dimensions of all products shell be checked,

7.2.8 The surface finish of all products shall be examined.
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7.2.8 All products shall be subjected to amaieriais identity
test by the manufacturer,

7.3 Sampling and sample preparation

7.3.1 As regards the product analysis, the specifications
givenin Stahl-Eisen-Priifblatt (iron and steeltest sheet) 1805
shall be complied with.

7.3.2 For the tensile test and for the impact test, the test
pieces in the as delivered condition shall be taken as ce-
scribed in subclauses 7.3.2.1 t0 7.3.2.3.

@@ Subject to agreement, the test pieces may also be
taken before straightening.

7.3.2.1 ®®In the case of plate, sheet and strip, the test
pieces shall be taken as shown in figure 1, unless otherwise
agreed, in such a way that the test pieces are situated at
mid-distance between the longitudinal edges and the
centreline.

7.3.2.2 In the case of steel bars not exceeding 160mm
diameter or an edge length not exceeding this value, and in
the case of wire, the test pieces shall be taken as illustrated
in figure 2. In the case of wire, the testing of impact test
pieces may be dispensed with.

7.3.2.3 In the case of steel bars with diameters or edge
lengths exceeding 160 mm and in the case of forgings, the
indications shown in figure 3 shall apply.

7.4 F_’rocedure

7.41 The chemical composition shall be checked in
accordance with the methods ?) specified by the Chemists’
Committee of the Verein Deutscher Eisenhiittenieute
{Society of German Ferrous Metallurgy Engineers). .

7.4.2 Thetensile test shall be carried out as foliows.

7.4.21 Inthe case of sheet and strip with a nominal thick-
ness of less than 3mm, the test shall be carried out as
described in DIN 50 114 on test pieces with a gauge length
of 80mm and a width of 20mm (large ISO flat test piece).

7.4.2.2 Inthe case of wire of less than 6 mm diameter, the
test shall be carried out as described in DIN 51210 Part 1
and Part 2.

7.4.2.3 In all other cases, the test shall be carried out as
described in DIN 50145, on short proportionai test pieces
specified in DIN 50125.

7.4.3 The impact {est shall be carried out as described in
DIN 50115 on ISO V-notch test pieces and shall be evalu-
ated in accordance with DIN 17 010 (refer to footnote 4 of
table 4).

7.4.4 The Vickers hardness test shall be carried out as
described in DIN 50133 and the Brinell hardness test as
described in DIN 50 351.

7.4.5 The verification of resistance to intercrystalline cor-
rosian shall be carried out as specified in DIN 50814,

® @ If required, agreements may be made in respect of the
details of testing.

7.4.6 The dimensions of the products and the dimensional
deviations shalf be checked in accordance with the speci-
fications given in the dimensional standards concerned, i
available,

7.4.7 The surface finish shall be examined visually under
appropriaie lighting conditions by an inspector having
normal vision,

%} Not applicable {o forgings.

3) Handbuch tilr das Eisenhiitienlaboratorium (Handbook
for the ferrous metaliurgy taboratory); see “Standards
and other documenis referred to" clause.
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7.5 Retests
DIN 17 010 shait apply for retests,

8 Marking
8.1 Extent of marking

8.1.1 @ ® Unless otherwise agreed zt the time of ordering,
the products shall be marked with the manufacturer's tradae
mark and the steel grade, and also with the cast number, if
desired. Flat products may be marked in addition with the
symbol for the type of condition, with the thickness and if
required, with the coil number.

8..2 Inthe case of acceptance inspections, the products
shall be marked in addition with the cast number, the num-
ber of the test batch or of the coil, and with the inspectar's
mark. Only the sampies from which the test pieces were
taken shall be marked with the test piece number, unless
the test batch number is used in lieu of the test piece
number,

8.2 Method of marking
As a general ruie, the products shall be marked as follows:

— flat products by cotoured stamp at right angles to the
direction of rolling; in the case of strip and plate or shest
cul from strip, roll stamping in the longitudinal direction
is aiso permitted;

— bars and forgings by coloured stamp er punch marking;

— wire and bars less than 35 mm thick by means of a tag
attached to the coil or bundle.

®® Other types of marking may be agreed at the time of

ardering.

9 Complaints

8.1 Under current law, a complaint may only be raised
against defective products if the defects impair their pro-
cessing and use to a more than negligible extent. This shall
apply unless otherwise agreed at the time of ordering.

9.2 Itis normal and practical for the purchaser to give the
supplier the opportunity to judge whether the complaints
are justified, if possibie by submitting the products ob-
jected to or samples of the produets supplied.

Product Position of fongitudinal axis of i ‘
Type of thickness. |1eSt piece for a rolled width of Distance of the test pieces
test piece in mm ! - {shown hatched) from rolling surface, in mm
< 300 mm = 300mm
Rolling surface
=]
=30 T )
Vi Vi
Tensile I :
te:t piece 1) Longitudinal | Transverse
) Raliing surface
.
U 77507 7
= a7
>30 A 7
P L A
or
Rolling surface
-
[}
y|
Impact
X > 10 Transverse Transverse r
test piece 2) =] 7 Z]
; A ( AT

# 277 41

1} Inthe case ofa product thickness less than 3 mm, the test piece shall be taken as specified in DN 501 14,and inthe case
of other products, as specified in DIN 50125, In cases of doubt and in arbitration cases, the initial gauge length shalt be
Ly =5,65 V5, for test pieces taken from products with a thickness of 3mm and over.
®8 In the case of product thicknesses over 30 mm, a round test pigce may be used subject toagreement: tha round tast
piece shall be taken at a distance from the external surface equal to one quarter of the product thickness.

2) The longitudinal axis of the notch shalt be orientated at right angles to the ralling surface of the product in all cases.

3) In the case of product thicknesses over 30 mm, the impact test pieces shall be taken at a distance from the external
surface equal to one quarter of the product thickness,

Figure 1. Location of test pieces to be taken from piate, sheet or strip
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Dimensions in mm
bs 25 25 < b =160
d=25 25 < d =160 agb azb
|
|
! i
Tensile "_"_@" QJ, "_""_"L'_"—' -
test piece T1 { '.“:‘j
12,5 |

f !

| Lt oms
A
2
b=25 25<b =160
d=25 25 < d =160 azb azbh

Impact
test piece 1)

| | | 1
: : !
‘. . . i — e _ni
i iy [
N fﬁ.—@ :
12,5 ‘ 4

a ‘ 125

Y} Position of noteh axis as illustrated.

Figure 2. Location of test pieces to be taken from steel bars and wire, including hexagons and similar cross sections
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Figure 3. Dimensions and locations of test
of 180 mm and over, and in the ¢

pieces to be considered in the case of bars with a diameter or thickness
ase of simple forgings
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Product form

Location and direction
of test piece axis

Dimension to be considered

Stee! bars,
round or rectanguiar

d/6, but not more than 50 mm,
g =transverse test piece

Diameter or smallest edge length.

Disc 1}, with
01-d=sh=d.
Perforated disc, with
01-d.=h=d, and

hi/6 and d,/8,
but not more than S50mm,
taken from a parted-off ring.

t = tangential test piece

d;=04-d,
2'29‘1_ W'"; hi6 and s/8, The smatier of the two dimensions,
=d, an bui not more than 50mm, either k or s.
di>04-d, taken from a parted-off ring or from a
) {perforated) disc parted-off from the
Bush, with end face.
h>d, and _ . : s
d;>04-d, t = tangential test piece

1) Discs machined from steel bars shall be regarded as steel bars in respect of their dimension to be considered.
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Table 2. Amounts by which the chemical composltion in the product analysis may deviete from the limit values
specified for the cast anaiysis

Limit values for the cast analysis o s
. | 1
Element as specified in table 1 Permissible deviations 1)
% by mass % by mass

= 0,030 + 0,005
Carbon {C) > 0,030< 0,20 =+ 0,01
= 020 = 0,50 + (0,02
Silicon (5i) =10 + 0,05
= 10 + 0,03
Manganese {Mn) > 10 = 20 + 0,04

= 0,045 + 0,005

Phosphorus (P) > 0045= 0,060 + 0,010

= 0,030 + 0,005

Sulfur (8) z 015 = 035 *0,020
Nitrogen (N) ’ = 0,22 + 0,01
Aluminium (AL} = 030 + 0,05
) =120 <150 +0,15
Chromium (Cr) 2150 <200 + 020
= 0,60 + 0,03
Molybdenum (Mo) > 060 < 175 + 0,05
Z 175 = 50 + 0,10
> 10 < 50 +007
Nickel (Ni} Z 50 <100 + 0,10
=10, =170 015
Nicbium (Nb) = 1,00 + 0,05
Titanium (Ti) = 1,20 + 0,05
Vanadium (V} = 015 * 0,03

'} Ifseveralproduct enalysesare carried out for a single cast and if these elements show contents for a single element out-
side the range specified for the cast analysis, this content shall either exceed the permissible maximum content or be
below the permissible minimum content, but not both at the same time for one cast.
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Table 10. Mechanical properties of finally heat treated wire less than 2mm In diameter

DIN 17440 Page 17

Steel grade ) Diameter Tensile strength
mm N/mm?
Symbol . Material number max.
Austenitic steels
X5CrNi1810 1.4301
X5CrNi1812 ‘1.4303 >01 tp =05 900
X6CrNiTi1810 1.4541 =205t =10 850
X5CrNiMo 17122 1.4401 >10tos20 800
X6 CrNiMoTi17122 1.4571
Ferritic steels

X&6Cr1i3 1.4000
X&6Cr17 1.4016 >01t0 <20 650
X6CrTi17 1.4510

40

Table 11, Austenitic stainless steels for use at low temperatures 1)

Stee! grade
Symbot Maieriaf number
X5CMNi1810 1.4301
X5CmMNi1812 1.4303
X2CrNi18 11 1.4306
XBCrNiTi 1810 ' 1.4541
XECMNiND 1810 : 1.4550
X5CrNiMo 17122 ‘ 1.4401
X2CrNiMo 17 132 1.4404
X&CMNiMoTi17122 14571
XS CrNiMoNb 17122 1.4580
X2CrNiN 1810 1.4311
X2CrNiMoN 17 122 1.4406
X2CrNiMoN 17133 1.4429
') Flat products, bars and forgings for the dimensionat ranges listed in
table 5. The lowest appiication temperatures, graded according to the
loading case, are listed in AD-Merkblatt (AD iInstruction sheet) W10,
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Appendix A

Dimensional standards applicable to the stainless steel products specified in the present standard
DIN 174 Bright flat steel; dimensions, permissible deviations, masses
DIN 175 - Polished round steel; dimensions, permissible deviations accarding to IS0 tolerance zone h9
DIN 1786 Bright drawn hexagonal steel; dimensions, parmissible deviations, masses
DIN 177 Cold drawn steel wire; dimensions, permissible deviations, masses
DIN 178 Bright square steel; dimensions, permissible deviations, masses
DIN 668 Bright round steel; dimensions, permissible deviations according to ISO tolerance zone h11
OIN 669 Bright steef shafts; dimensions, permissible deviations according to ISO tolerance zone h9
DiIN 670 Bright round steel; dimensions, permissible deviations according {0 ISC tolerance zone h8
DIN 671 Bright round steel; dimensions, permissible deviations according to ISO tolerance zone h9

DIN 1013 Part 1 Steel bars; hot rolled round steel far general purposes; dimensions, permissible dimensional deviations
and deviations of form

DIN 1013 Part2 Steel bars; hot rolled round steel for special purposes; dimensions, permissible dimensional deviations
and deviations of form

DIN 1014 Part 1 Steel bars; hot rolled squares for general purposes; dimensions, permissible dimensional deviations and
deviations of form

DIN 1014 Part 2 Steel bars; hot roiled squares for special purposes; dimensions, permissible dimensional deviations and
deviations of form

DIN 1015 Steel bars; hot rolled hexagon steel; dimensions, masses, permissible deviations

DIN 1016 Steel flat products: hot rolled strip, hot rolled sheet under 3mm thick; dimensions, permissible dimen-
sional deviations, deviations of form and In mass

DIN 1017 Part 1 Steei bars; hot rolled flat steel for general purposes; dimensions, masses, permissible deviations

DIN 1017 Part 2 Steel bars; hot rolled flat steel for special purposes (in bar drawing mills, bokt and screw factories etc.);
dimensions, masses, permissible deviations :

DIN 1543 Steel flat products; hot rolled plate 3 to 150 mm thick; permissible dimensional deviations, deviations of
form and in mass

DIN 8880 Bright key steel; dimensions, parmissible deviations, masses

DIN 7526 Steel forgings: tolerances and permissible variations for drop forgings

DIN 7527 Part 1 Steel forgings; machining allowances and permissible deviations for hand forged discs

DIN 7527 Part 2 Steel forgings; ma'chining allowances and permissible deviations for hand forged pierced discs

DIN 7527 Part 3 Steel forgings; machining allowances and permissible deviations for seamiess hand forged rings

DIN 7527 Part 4 Steel forgings; machining allowances and permissible deviations for seamless hand torged bushes
DiN° 7527 Part 5 Steel forgings; machining allowances and penfhissible deviations for hand forged, rolled and welded rings
DIN 7527 Part 6 Steel forgings; machining allowances and permissible deviations for hand forged bars

DIN 59110 Sieel wire rod; dimensions, permissible deviations, masses

DIN 58413 Cold rolled steel sections; permissible dimensional deviations, deviations of form and mass

Appendix B
Additional information

B.1 Physical properties
Guideline data on physical properties are listed in table B.1.

B.2 Guideline data on heat treatment and on subsequent processing
B.2.1 Agreement with the manufacturer is recomrnended in respect of the subsequent processing of the steels.

B.2.2 Guideiine data on heat treatment are listed in table B.2.

B.2.3 Asageneral rule, the steels are suitable for cold working (e.g. drawing, stretching, spinning, bending).. Sta'inless steel
grades which are particularty suitable for cold upsetting are specified in DIN 1654 Part 5. It shali be borne in mind that the
susceptibility ta corresion, mechanical and physicai properties are atfected by cold working.

B.2.4 The filler metals suitable for arc welding are listed in table B.3. Welding without filler metals, e.g. flash butt welding is
permitted. Welding is not customary in the case of free-cutting steels X12C(M0817 (1.4104), X4 CrMoS 18 (1.4105) and
X10CrNiS 188 (1.4305). )n cases of doubt, it is recommended to consult the supplier of the steel grade concernedin respect of
the most suitable welding process and of which filler metal to use.

B.2.5 Thermal cutting shall be carried out under suitahle working conditions, e.g. with the use of powder, shielding gas or
plasma. Surface zones which are adversely affected by thermal cutting shall be dressed off.

B.2.68 Soft soldering is possible on all steel grades. Brazing is not possible in the case of the hardenable martensitic steels,
Austenitic steels shail be soldered with special solders (silver soiders) with a low meiting point.
B.2.7 Because the resistance of stainless steels to corrosion is only reliably ensured i the surface is metallicaliy clean, it is

essential to remove any layers of scale and annealing colours which may have fermed during hot working, heat treatrpe.nt
or welding, before use, Finished steel components containing approximately 13% Cr demand the very best surface finish

quality {precision ground or polished) in order {0 achieve the highest degree of resistance to corrosion, 41
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Standards and other documents referred to

DIN 1654 Part 5 Steels for cold heading and cold extruding: technical delivery conditions for stainless steels

DIN 1738 Part 1 Welding filler metals for nickel and nickel alloys; composition, use and technical dellvery conditions
DIN 8556 Part 1 Filler metals for welding stainless and heat resisting steels; designation, technical dealivery conditions

DIN 17010 General technicat delivery conditions for steel and steel products
DIN 17014 Part 1 Heat treatment of ferrous materials; technical concepts
DIN 17 441 Stainless steels; technical delivery conditions for cold rolled strip and sfit strip and for plate ang sheet cut
therefrom
DIN 17 455 General purpose welded circular stainless steel tubes; technical delivery conditions
DIN 17 4586 General purpose seamless circular stainless steel tubes: technical delivery conditions
DIN 17 457 Weitded circular austenitic stainless steel tubes subject to special requirements; technical dalivery
condition
DIN 17458 Seamless circuiar austenitic stainless steel tubes subject to special requirements; technical delivery
conditions
DIN 50049 Documents on materials testing
DIN 50114 Testing of metals; tensile test on sheet or strip less than 3mm thick, not using an extensometer
DIN5SQ115 Testing of metallic materials: impact test !
DINSO 125 Testing of metallic materials; tensile test pieces; guidelines for their preparation
DIN 50133 Testing of metallic materials; Vickers hardness test, range HV 0,2 to HV 100
DIN 50 145 Testing of metallic materials; tensile test
DIN 50351 Testing of metallic materials; Brinell hardness test ‘.
DIN 50914 Tasting of stainless steels for resistance to intercrystatline corrosion; copper sulfate-sulfuric acid method;
Strauss test
DIN 51210 Part 1 Testing of metailic materials; tensile test on wires without extensometer measurement *w,

DIN 51210 Part 2 Testing of metallie materials; tensile test on wires with extensometer measurement
EURONCRM 79  Definition and classification of steel products by shape and dimensions

Stahl-Eisen-Priifblatt 1805 4) Probenahme und Probenvorbereitung fiir die Stiickanalyse bei Stihien (Sampling and sample
preparation for the product analysis of steels)

Handbuch fiir das Eisenbhlittenlaboratorium 4} (Handbook for the ferrous metaliurgy laboratory);

volume 2: Die Untersuchung der metallischen Werkstoffe
{Investigation of metallic materials); DUsseldorf 1966;

volume 2a (suppiement): Diisseidorf 1982;
volume 5 (supplement): :

A 4.1 — Aufsteliung empfohlener Schiedsverfahren
(List of recommended arbitration procedures);

B — Probenahmeverfahren (Sampling methods);.
C — Analysenverfahren {Methods of analysis):
most recent edition in each case.

DIN-Normenheft 3 Kurznamen und Werkstoffnummern der Eisenwerkstotfe in DIN-Normen und Stahl-Eisen-Wemsroffblénem
(Symbols and material numbers for ferrous materials in DIN Standards and Iron and stee! material sheets)

AD-Merkblatt W 105) Werkstoffe fir tiefe Temperaturen; Eisenwerkstoffe (Materials foriow temperature applications; ferrous
materials) :

DECHEMA-Werkstofftabelie %) (DECHEMA Table of materials)
Refer algo to the dimensional standards fisted in Appendix A.

Other relevant standards and documents

DIN 17 145 Round wire rod for welding filler metais; technical delivery conditions v,
DIN 17224 Stainless steel wire and strip for springs; technical delivery conditions !
DIN 17445 Stainless steel castings; technical delivery conditions

Stahl-Eisen-Werkstofiblatt 300 4} Nichtmagnetisierbare Stihle (Non-magnetizable steels) "™
Stahl-Eisen-Werkstottbiatt 400 4} Nichtrostende Walz- und Schmiedestihle (Stainless rolled and forged steels)
Stahi-Eisen-Werkstoffblatt 4104  Nichtrostender StahlguB (Stainless cast steel)

Stahl-Eisen-Werkstoftblatt 470 4) Hitzebestindige Walz- und Schmiedestihle (Heat-resistant rolled and forged steels)

AD-Merkblatt W2  Austenitische Stéhle (Austenitic steels)

Previous editions
DIN 17 440: 01.67, 12.72

4) Obtainable trom Verfag Stahleisen mbH, Posttach 82 29, 5-4000 Didsseidorf 1,
5) Obtainable from Beuth Verlag GmbH, BurggrafenstraBe 4-10, D-1000 Berlin 30,
%} Obtainabie from Deutsche Gesellschaft fur chemische Apparatewesene.V,, Theodor-Heuss-Allee 25, D-6000 Frankfurt 97.
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Amendments
The following amendments have been made in comparison with the December 1872 edition:
a) Seamless and welded pipes and cold rolled strip have been exciuded from the field of application.
b) Semi-finished products have now been included in the field of appiication. Details on sampling and requirements regar&ing
the mechanical properties have been adopted in the standard for larger torgings.
¢) X30Cr13(1.4028), X 38 Cr 13 (1.4031), X 4 CrM0S 18 (1.4105) and X 2 CrNIMON 17135 (1.4439) steels have been adopted.

X8CrNb17 (1.4511) and X 6 CrMo 17 (1.4113) steels have been dropped, because they are supplied only in the form of cold
rolied strip; they are now referred to as X 6 CriNb 17 steel and X 6 CrMo 17 1 steel respectively in DIN 17 441,

d} Some symbols have been attered in tine with the specifications regarding the chemical composition.

" &) The dimensionat ranges to which the mechanical requirements are assigned have been extended.
T) Data relating to the mechanical properties of finally heat treated wire with diameters less than 2 mm have been adopted.
g} Austenitic stainless steels which are particularly suitable for use at low temperatures have been specified in tabular form,
h} The ISO V-notch test piece has been introduced for the impact test.
i} The specifications relating to the marking of the producis have been formulated in 2 more precise manner.

j) The specifications relating 1o the chemical composition of the following steel grades have been altered: 1.4021, 1.4034,
1.4016,1.4116, 1.4510, 1.4104, 1.4D57, 1.4305, 1.4301, 1.4303, 1.4306, 1.4541, 1.4550, 1.44086, 1.4571, 1.4580,1.4429, 1.4435,
1.4436 and 1.4438,

k) The specifications relating to the mechanical properties at ambient iemperaiure and at elevated temperatures have been
revised,

I} KBOO,K 1000 and K 1200 have been adopted as the most widely used strain hardening stages for strain hardened bars, and
K 65 has been deleted.

m} The data relating to the test units and scope of the test programme for the tensile test at ambient temperature have been
revised in line with AD-Merkblart W 2.

n) The guideline data relating to hot forming and to heat treatment have been revised.

o} The guideline data relating to sultable filler metats for arc welding have been revised, and the symbols for the weld metat of
covered electrodes have been adopted, as have also the particulars relating to heat ireatment after welding.

p) In the case of flat products, the tensile test shall be carried out on transverse test pieces for rofling widths from 300 mm.

Explanatory notes

a) In response to a request from the tube manufacturers,’ relating to test pieces to be taken from forgings have

stainless steel tubes and pipes are now excluded from
DIN17440 and specitied in four new standards
(DIN 17455 1o DIN 17 458), distinctions being made in
respect of manufacturing method (seamless and
welded) and of the stringency of requirements {general
requirements and special reguirements). This request
was founded on the following arguments:

— notallthe steel grades specified in the present stand-
ard are used for tubes and pipes:

— there is a whole category of specifications which
apply solely to tubes and pipes {e.g, in respect of test-
ing and inspection);

— by segregating tubes and pipes, the quantity of foot-
notesin the present standard can be greatly reduced,
and data processing is thereby greatly simplified;

— the revision of the present standard will be simplified
by this arrangement.

b) During the discussions relating to the present standard,
itwas also decided to exclude cold rolled strip and plate,
sheet and bars (strips) cut therefrom from DIN 17 440, in
addition to the stainless steel seamless and weided
tubes and pipes, and to specify the properties of the
above products in a separate standard, viz. DIN 17 441.
The main reason for the exciusion of cold rolled strip
from DIN 17 440 resides in the fact that the mechanical
properties of this product form are in part widely differ-
ent from the mechanical properties of other product
forms.

[

In the past few years, necessary information and docu-
mentation has been gathered, rendering it possibie 1o
specify data on vaiues determined in the tensile {est and
impact test on forgings, which are to be complied with. The
evalualion of the assembled data indicated that speci-
fications which ditfer from those for the other produci
forms are only required in respect of the eiongatlon afier
fracture and impact energy. The special requirements
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been illustrated in sketches.

d) At the instigation of the steel manufacturers, an adap-

tation of the symbols to the altered specifications for the
chemical composiiion was already undertaken at the
time of the draft version of the present standard: the
retention of these new symbols was unanimously con-
firmed when reviewing the comments received. How-
ever, in order to give plenty of time to all parties con-
cerned to revise their existing documents, and taking
due note of the fact that international efforts are being
made at present to develop a system of symbols, it was
also decided that the symbois given in the December
1972 edition of DIN 17 440 could still continue to be used
during the period of validity of the present standard.

Material Symbol specified New

in DIN 17 440
number | (ecember 1972 edition) symbol
1.4000 X7Cr13 X6Cr13
1.4002 X7CrAl13 X6Cral13
1.4016 X8Cr17 X6Cr17
1.4034 X40Cr13 X46Cri13
1.4057 X22CNi17 X20CINi172
1.4301 X5CrNi189 XSCrNi1810
1.4303 X5CMNI1911 X5CrNi1812
1.4305 X12CrNiS188 X10CrNiS189
1.43086 X2CrNi18g X2CrNi1911
1.4401 XE5CINiMo 1810 X5CrNiMo 17122
1.4404 X2CmNiMo 1810 X2CrNiMo 17132
1.4406 X2CrNIMoN 1812 |X2CrNiMoN 17122
1.4429 X2CrNiMoN1B13  [X2CrNiMoN 17 133
14435 X2CrNiMO 1812 X2CrNiMo 18143
14436 X5CrNiMo 1812 X5CMNIMo 17133
1.4438 X2CrNiMo 1816 X2CrNiMo 18164
1.4510 X8CrTi7 XBCITi17
1.4541 X10CIiTI 189 XBCrNiTIi 1810
1.4550 X10CrNiND 189 XBCrNiIND 1810
1.4571 X10CrNiMoTi 1810 [X6CrNiMoTi 17122
t.4580 X10CrNIMoNb 1810 [ X6 CrNiMoNb 1712 2
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it should also be mentionad that the former symbols ara
still specitied in several other DIN Standards at the tima
of publication of the present standard, e.g.in DIN 1654
Part 5, DIN 17 224, DIN 17 442; when these standards are
revised, the symbois contained in them will be amended
accordingly.The tabular comparison on page 23 gives alist
of the symbols included in this standard which have been
amended in comparison with the December 1972 edition
of DIN 17 440, together with their unchanged material
numbers,

Altthe participants were agreed that the symbols should
correctly designate the chemicai composition of the
steel grades concerned; thus for example, percentages
by mass of carbon not exceeding 0,07 % shall have this
fact expressed in the symbol by the figure 5, and the
average percentage by mass of molybdenum shall zlso
be featured in the symbol, The users stated however
that, after conclusion of the discussions on an inter-
national system of symbols, it would be highly probahle
that further alterations to these symbols would have to
be carried out at the national level and, cansequently,
thatit would be a waste of time to carry outany unneces-
sary alterations of symbols on existing drawings, parts
tists ete. at the present time. There was also a general
consensus that an alteration of symbols would have far
less serious consequences in the case of stainless steels
than in the case of generai purpose structural steels
Specified in DIN 17100, because stainless steals are
usually designated by their material number and not by
their symbol.

€} Because stainless steel grades with jow temperature
toughness have in past practice always been ordered on
the basis of their material numbers as featured in
DIN 17 440, and not on the basis of the materia) numbers
listed in Stahl-Eisen-Werkstoffblatt 680 for these steels
(i.e. 1.69xx}, the stainless steel grades listed in Stahi-
Eisen-Werkstoffblatt 680-70 have now been dropped
from DIN 17 280 on the cceasion of the incorporation of
the above Stahi-Eisen-Werkstoftblatt into DIN 17 280. In
lieu thereof, the present standard features a list of those
austenitic stainless steels which are particularly suitable
for use at low temperatures.

) The DVM test piece formerly used for the im pacttesthas
basically been superseded by theiSO V-notch test piece
which is more commonly used internationally. The pre-
viously specified minimum values of 85 J {fariongitudinal
test pieces) and 55 J (for transverse test pieces) for DVM
test pieces of austenitic steels have been adopted un-
altered for the I1SQO V-notch test pieces. The demand for
material-specitic minimum values for the martensitic
steels made it necessary to retain the DVM test piece
side by side withthe ISO V-notch test piece forthis group
of steels for the time being, and to specify values for both
types of test piece, in view ofthe reiatively small amount
of experience at present available in respect of ISO
V-notch test pieces. However, the impact test shall
normally be carried out on ISO V-notch test pieces even
in the case of martensitic steels.

g) Alterations in the specifications rejating to the mechani-
cai properties at ambient temperature have also bgen
made in consideration of international agreements,
which, however, do not include detailed data in respect
of forgings.

h) The following details relating to the minimum vatues of
elevated temperature proof stress given in this standard
should be borne in mind,

— As regards steel grades 1,4000 and 1.4002, the pre-
vious values have been retained una'tered. The same
values have now also been specified tor steel grade
1.4006 in the annealed condition, which represents a

decrease in value in comparison with the formaer
values.

= Inthe case of steel grade 1.4057, the previous mini-
550
mum values have been multiplied by the factor ﬁ

in line with a reduction of the minimum value of 0,2%
proof stress at ambient temperature from 600 to
550 N/mm?Z,

— Because it was deemed necessary to retain the pre-
viously specified minimum value of 205 Nfmm? for the
0.2% proof stress at ambient temperature of steel
grade 1.4429, in place of the internationally agreed
vaiue of 280 N/mm? (in conjunction with a minimum
percentage by mass of nitrogen of 0,14 % specifiedin
the present standard, in place of 0,12 %), the eievated
temperature proof stress values for this steel grade
have aiso been left unattered.

— The elevated temperature proof stress values for all
the remaining steel grades are in agreement with the
previcusvalueslistedinthe December 1972 edition of
DIN 17 440, with minor deviations, with the exception
however of certain corrections in the 50 to 150°C
temperature range, caused by changed minimum
vaiues at ambient temperature. In these cases, the
values are in agreement with those intended for
incorporation in the revised edition of EURO-
NGRM 88 (at present at the stage of “green” draft,
document No. CECA/AG 23/EU 88 N 65),

= It was however agreed not to adopt the minimum
values based on the ISO method, intended for in-
ciusion in the revised edition of 1SO 2604, these mini-
mum values are in many cases considerably lower
than those used up to now for caleulation purposes,
and this is in contradiction with past experience in
Germany.

i} Based on the observation that the minimum proof stress
vatues are sometimes below those listed in the standard
for austenitic steels, after subsequent processing and
after renewed solution annealing treatment complying
with the standard (steel grades 1.4541, 1.4571, 1.4306
and 1.4404 have been cited in this contextin particular),
footnote Shas beenadded to table B.2, According to this
footnote, it is permitted to reduce the lowertemperature
limit specified in the table for sotution annealing by 20K.
The steel manufacturers considered this reduction
acceptable from the corrosion point of view,

Because the steel processing industry feared that the
proof stress values entered in the test certificates might
in some cases be altered as a result of straightening, i.e.
might be higher than after the heat treatment, the pOssi-
bitity of taking the test pieces before straightening has
been provided for in subclause 7.3.2,

j) Contrary to the intention expressedon publication of the

December 1972 edition of DIN 17 440, no standard deat-
ing with symbaols far the surface finish of steel products
of all kinds has either been prepared or even planned.
Practical experience has shown that the symbols listed
in aiphabetical sequence are used almast as frequently
as the symbols designated as “former symbols” in the
December 1972 edition,and as a consequencethe preg-
ent edition of this standard gives both types of symbel
side by side and equally valig,
It is worth mentioning that it is intended to adopt this
table 8, without the symbois, practically unamended in
the new versions of EURONORM B8 {at present in the
form of document CECA/AG 23/EUBEN 65) and of
ISO 683/13 (at present in the form of document-
ISOITC 17/SC 4 N979), according to the most recent
stage of discussions on the subject,
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k) In the case of products suppiied in the untreated condi-
tion because of subsequent processing, butinrespect of
which compliance with the strength requirements in the
heat treated condition is to be verified, it has been speci-
fied that the values given in tables 3,4 or 5 may be veri-
fied on reference test pieces.

The present standard is related with the following inter-
national documents:

ISO 6B3/13-1974 Heat-treated steels, alloy steels and
free-cutting steels, Part 13: Wrought
stainless steels

I1ISO 2604/1 1875 Steel products for pressure pur-
poses; quality requirements. Part 1:

Forgings

I1SO 2604/4-1975  Steel products for pressure pur-
poses; quality requirements. Part 4:

Plates

EURONORM 88-71 Stainless steels; guality specifica-
tions

48
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EURONORM 141 -79 Austenilic stainiess steel piate and
strip for application at low temper-
ature; technical conditions of delivery

The present standard deals with all types of products with
the exception of tubes, pipes and cold rolled strip, and is
applicable both to general purpose applications and to the
tield of pressure vessels, whilst the international standards
listed above are applicable either only to the generail pur-
pose field or to the pressure vessel field, and in the case of
the |80 Standards in the pressure vessel field, the applica-
tion of the standard is further limited to one single product
type only, but it does however cover other steel aroups in
addition to stainless steels.

IS0 6831374, 1SO 2604/4-75 and EURONORM 88 - 71
are at present in process of being revised, and a clear
picture hes already emerged in respect of the selection of
grades and chemical composition. A comparison of the
steel grades specified in the present standard with those
specified in the international standards is given in the
following table, which is based on the latest information
available on the proposed revised standards, and not on the
published versions which are in fact put of date,
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