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Stainless steel castings
Technical delivery conditions

DIN
17 445

Nichtrostender Stahlguss; technische Lieferbedingungen

of grdering.

1 Field of application

1.1 This standard applies to castings in current produc-
tion, made from the stainless steel grades ) listed in
table 1.

1.2 For further stainless steet grades for castings, used
mainly for special purposes, see Stah/—Fisan—Werkstoff-
biatt (Iran and steel material sheet) 410 Nichtrostender
Stahlguss (Stainless steel castings).

1.3 This standard does not apply to heat resisting
ferritic steel castings (see DIN 17 245}, heat resisting
steel castings (see DIN 17 485) and steel castings with
low temperature toughness (see Stahi—Eisen—Werkstoff-
blatr 685).

1.4 In addition to the specifications given in the present
‘standard, the general technical delivery conditions for
steel castings (see DIN 1680 Part 2, at present at the stage
of draft} appiy, except where different specifications are
given in the present standard.

Note. The revised edition of DIN 1690 Part 2 will only
specify the classification of steel castings by
quality classes on the basis of non-destructive
tests. All other specifications in the draft version
of DIN 1690 Part 2 are being included in a new
edition of DIN 1690 Part 1, to be published
together with the revised edition of DIN 1680
Part 2. This means that after publication of the
revised editions of DIN 1690 Part 1 and Part 2,
the reference to DIN 1890 Part 2 will be replaced
by the following references:

—~ in subclause 1.4, a reference to DIN 1690
Part 1 and DIN 1680 Part 2;

— inclauses 3 and 4 and subciauses 7.8.1 and
8.3, a reference to DIN 1690 Part 1;

— insubclauses 7.7.1, 7.7.2 and 8.4.7, a reference
to DIN 1690 Part 2.

2 Concept

Stainiess steel is a term which applies to grades of stee!
casting distinguished by an exceptional resistance to
chemically aggressive substances. They have a chromium
content of at least 12 % by mass.

In keeping with current practice in standards published by the International Organization for Standardization (150,
a comma has been used throughout as the decimal marker,

The subclauses marked with a single dot @ give specifications which are to be agreed upon at the time of ordering.
The subclauses marked with two dots »e give specifications which are optional and may be agreed upon at the time

Supersedes
February 1969 edition

Low alloy, so-called weathering resistant grades of steel
casting that merely have an increased resistance to
natural atmospheres are not regarded as stainless as
defined in this standard.

3 Form, dimensions and permissibie dimensional
deviations

The specifications given in DIN 1690 Part 2 (see tha
note in subclause 1.4) shall apply.

4 Masses and permissible deviations in mass

The specifications given in DIN 1890 Part 2 {see the note
in subclause 1.4} shall apply. The values of density
specified in table 4 shall be used as a basis for calculating
the rnass,

5. Designation

5.1 The symbols identifying the individual grades of
steel casting are to be formed on the basis of the relevant
explanatory notes as given in DMN-Narmenhefr {DIN
Standardization booklet} 3, and the material numbers as
in DIN 17 007 Part 2.
Example:

A stainless steel casting identified by symbol

G- X 20 Cr 14 or material number 1.4027 shall be

designated as follows:

Steel casting DIN 17 445 — G-X 20Cr i4
or Steel casting DIN 17 445 — 1,4027

5.2 Hrequired, the code letter identifying the treatment
condition shall be appended to the material designation.
Example:
Steel casting G-X 20 Cr 14 in the quenched and
tempered condition:

G-X20Cr14 vV

'} In the case of products used for pressure vessel
construction, see also the documents prepared by the
Arbeitsgemeinschart Druckbehdlter (Study group on
pressure vessels), AD-Merkblitrer (AD Data sheets)

W 2 Austenitische Stahle {Austenitic steels} and W 5
Stahlguss (steel castings).

Continued on pages 2 to 12
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6 Classification into grades

The grades of steel casting given in table 1 are classified
essentially on the basis of the type of ziloy, their resist-
ance to chemical exposure and their mechanical proper-
ties at room temperature.

7 Requirements
7.1 Manufacturing process

Stainless steel castings complying with this standard shall
be melted in an electric furnace.

7.2 Condition on delivery

The ferritic {martensitic) grades of steel casting as listed
in table 1 shall be supplied in the quenched and tempered
condition and the austenitic grades in table 1 shall be
supplied in the quenched condition (see table 6).

@& Some other heat treatment condition, for example
annealed in the case of ferritic (martensitic) grades of
steel casting, may be agreed at the time of ordering.
Table B gives information on the structure of grades of
steel casting after heat treatment,

7.3 Chemical composition

The chemical composition of the different grades of
steel casting shal! be as specified in table 1. In the case
of a subsequent test on the casting, slight deviations may
be found compared with these values, which apply for
the cast analysis, but these shall not be such as to irmnpair
the characteristics in use including weldability and the
properties in relation to corrosion resistance.

7.4 Mechanical properties

7.4.17 The mechanical properties given in table 2 shall
apply to the grades of steel casting covered by this stand-
ard, for specimens taken as described in subclause 8.3
from test pieces with thicknesses of up to 150 mm.

* If test pieces are taken from the finished product for
determining the 0,2 % proof stress, the reguirements
with regard to the other properties shown in table 2 shall
be agreed.

7.4.1.7 The impact value shall be determined as the
average obtained from three impact tests,

7.4.1.2 Minimum values for the 0,2 % proof stress and
0.1 % proof stress of staintess steel castings at elevated
temperatures are listed in table 3.

7.5 Physicat properties

Guideline values for the physical properties of the
different grades of stainless steel casting are given in
table 4.

7.6 Intercrystalline corrosion

Guideline values for resistance to intercrystalline corra-
sion are given in table 5,

Note. Although 1he steeis have been proved their value
over & considerable period, it is difficult 10
specify values for their resistance 1o chemical
attack. Such values determined in the laboratory
are not always representative of the behaviour of
the steeis in use, because the conditions of
chemical attack which, in a laboratory test, can
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be accurately observed and controlled, rarely
exist under service conditions; additions and
impurities in the corrosive media can consider-
ably accelerate or slow down the corrosion
process. In cases where the purchaser has no
relevant experience, he is recommended to draw
on the experience of the material supplier by
requesting him for advice, indicating precisely the
intended application, and the composition, tem-
perature and pressure of the corrosive medium.
Guidanee can be found in the DECHEMA
material tables.

7.7 General condition of the casting

7.7.1 The general specifications given in DIN 1690
Part 2 (see the note in subclause 1.4) shail apply,

7.7.2 e Incases where no agreement has been made
at the time of ordering with regard to permissible exter-
nal or internal imperfections, the specifications for
quality class 4 given in DIN 1690 Part 2 (see the note in
subclause 1.4} shall apply.

7.7.3 Impermissible defects are to be removed as described
in subclause 7.8.

7.8 Welding requirements and condition of castings
after welding

7.8.1 The general specifications given in DIN 1680

Part 2 (see the note in subclause 1.4) shall apply.

7.8.2 The welding filler metals used shall be of such
quality that the deposited weld metal has chemical and
mechanica! properties that are satisfactory with regard
to the parent metal.

ee¢ This condition shall be deemed to be complied with
if the filler metals specified in table 7 are used, Any
departures from these shall be agreed.

7.8.3 Tables 6 and 7 shall apply for postweld heat
treatment.

7.8.4 All large weld points shail be marked on an
agreed basis unless the castings have been subjected 1o
& complete heat treatment {guenching and tempering
or guenching} as specified in table 7.

8 Testing

8.1 Documents on materials testing

8.1.1 e Agreement shall be made at the time of
ordering as to whether a document on materials testing
complying with DIN 50 040 is 1o be issued, and if so,
which.

8.1.2 ee Incases where acceptance inspection is agreed,
the details shall be in accordance with subclause 8.2

to B.5. The tests shall generally be carried out by experts
of the manufacturer’s works, but if particularly agreed
they may also be carried out by a third party commis-
sioned by the purchaser.

8.1.3 For documenting the results of an agreed non-
destructive test, only an inspection test complying with
DIN 50 049, July 1982 edition, subclause 3.1 shail be
tsed,

e Agreernents shall be made at the time of ordering on
the type of documents to be issued for certifying the
test results,
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B.2 Scope of test programme 8.3 Sampiing and preparation of test pieces
8.2.1 & The numbaer of test pieces depends on the size The specitications given in DIN 1630 Part 2-(see the note
of the acceptance unit, i.e. on whether the steel castings in subclause 1.4} shall apply. The thickness of the cast-on
are tested individually, by casts or by batches subjected specimen shall not exceed 150 mm,
to the same heat treatment; which of these three possi- )
bilities is chosen shail be agreed at the time of ordering. 8.4 Test methods to be used
8.2.1.1 Testing of single castings will only be carried 8.4.1 The chemical composition shall be determined
out by agreement. using the methods specified by the Chemists’ Committee
. . of the Verein Deutscher Eisenhiittenieute?) {Society of
8.2.1.2 In the case of testing by casts, the castings shall German Ferrous Metallurgy Engineers).
be grouped together by casts to give acceptance units of
up to 2500 kg each. Remainders up to 1250 kg shall in B.4.2 The tensile test shall be carried out as described
all cases be added to the preceding acceptance unit; in DIN 50 145, using if possible the proportional test bar
remainders of more than 1250 kg shall be treated as a specified in DIN 50 125, other specimens sha!l be agreed
separate acceptance unit, at the time of ordering.
8.2.1.3 In the case of testing by batches, the castings 8.4.3 The elevated temperature 0,2 % proof siress and
may originate from different casts of the same steel 1 % proof stress shall be determined as described in Ny
grade but they shali be heat treated together. They shail DIN 50 145,
be grouped together by batches of 1500 kg each. 8.4.4 The Brinell hardness shall be determined as
Remainders of up to 750 kg shall be added to the pre- described in DIN 50 351.
ceding batch or distributed evenly aver all the other . . i
batches; remainders of more than 750 kg shall be treated ?3.4.5 The impact test shall be carried out as described ol
as a separate batch. in DIN 50 115 at room temperature on 150 V-n_otch i
specimens {I50-V): The average from three specimens ‘
8.2.2 ee [ncases where subsequent testing of the shall be regarded as the test result.
chemical composition on the casting has been agreed at ee The use of DVM specimens instead of 150 V-notch s,
the time of ordering, the scope of the test programme soecimens may be agreed at the time of ordering.
shail be agreed at the same time. 846 If a2 hydraulic pressure test for testing the leak
. 46 e ic pre ing the
3_'2'3 o T?Stmg for hardness may be agreed at the tightness has been agreed, this shall be carried gut as
time of ordering. specified in DIN 50 104. The pressure medium, pressure
8.2.4 For the tensile test, in the case of testing each tevel and duration of application of the pressure shall be
casting separately, or where testing is to be carried out agreed at the time of ordering?). Apprapriate specifica-
by casts or by batches, one specimen {see subclause 8.3} tions shall be agreed in cases where other tests for leak
shall be taken from each acceptance unit or each batch. tightness are to be carried out.
;gjr:pzsix;:e:gLTF;V;ZS:: ;eo:v::;r, no more than 8.4.7 e The non-destructive test methods to be used
' and the test conditions shall be agreed at the time of
o8 |f, when testing single castings of particular impor- ordering (see DIN 1690 Part 2 and the note in sub-
tance or value, the scope of the test programme is to be clause 1.4).
it?:r?:ro';h;;::;cnbed above, this shall be agreed st the If testing for surface cracks has been agreed, this shall be
g - ;
carried out after the last heat treatment. If non-destructive
8.2.5 The scope of test programme for the impact test testing of the internal condition has been agreed, this,
shall be the same as that for the tensile test described in unless otherwise agreed, shall be carried out before the "
subclause 8.2.4, except that for tensile testing one last heat treatment.
specimen is required and for tensile testing three. 8.4.8 The resistance to intercrystalline corrosion shatl .

8.2.6 ee If the elevated temperature 0,2 % proof stress
is to be determined the scope of test programme shall be
agreed at the time of ordering, the test temperature
being specified.

B.2.7 ee |f verification of resistance to intercrystalline
corrosion has been agreed at the time of ordering, the
method of sampling and the scope of the test programme
shall atso be agreed.

8.2.8 ee |f proof is required as to whether the require-
ments regarding the general condition of the castings as
specified in subclause 7.7 have been complied with, this
shall be stated at the time of ardering. At the same

time, agreements shall be made as to the type of non-
destructive testing and the locations on the casting
where the test is to be carried out.

8.2.9 ee |fa hydrostatic pressure test or other tests
has been agreed at the time of ordering, the scope of the
test programme shall be agreed.

be tested as described in DIN 50 914,

1} See page 1.

2) Handbuch fiir das Eisenhiitteniaboratorium (Handbook
for the ferrous metallurgy {aboratory}, vol. 2: Die
Untersuchung der metallischen Stoffe (Investigation of
metallic materials), Disseldorf, Verlag Stakleisen mbH.
1966;
vol. 5 (supplementary volume):

A 4.4 — Aufstellung emprfohiener Schiedsverfahren
. {List of recommended arbitration procedures};

B — Probenahmeverfahren {Sampling procedures);

C — Analysenverfahren {Methods of analysis}:

most recent edition in each case, Diisseldorf,

Verlag Stahleisen mbH.
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8.5 Retests

8.5.1 If the result of a mechanical test, in the case of
testing by casts or batches, fails to comply with the
requirements, two additional specirmens (or in the case
of the irpact test, two additiona’ sets of three specimens
each) from another casting in the same acceptance unit
shalt be tested for each specimen that fails to comply with
the requirements; both the substitute specimens shal meet
the requirements. The casting from which the unsatis-
factory specimen was taken, shall be rejected {see however
subclause B.5.3 and 8.5.4).

8.5.2 If the result of a mechanical test on a single casting
fails 1o comply with the requirements, two additional

88

specimens {or in the case of the impact test, two addi-
tional sets of three specimens each) from the same casting
shall be tested for each unsatisfactory specimen: both
the substitute specimens shall meet the requirements.

B.5.3 If, in the first mechanical test or a retest on
substitute specimens, the specimen fails to meet the
requirements, the supplier shall have the right to submit
the castings 1o further heat treatment and to present
them again.

854 I unsatisfactory test results can evidently be
traced back to factors inherent to the test system or to a
limited defect in one specimen, the test shall be repeated
on a new specimen.
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Table 4. Guideline values for the physica! properties

. Therrnal expansion between 20°Cand|  Thermat Specific
Grade of steel casting Density conductivity heat Shrinkage
Material 100 °C| 200°C | 300 °C | 400°C|500°C| at20°C | . oqen
Symbol number
gfem® 107 K™ wim K Jig K %
Ferritic (martensitic) grades of steel casting
G-X8CrNi 13 1.4008 7.7 10,5 11,0 11,5 12,0 123 20 0,46
G-X20Cr 14 1.4027 7.7 10,5 11,0 11,5 1 11,5 12,0 29 0.46
2,0
G-X 22 CrNi 17 1.4058 7.7 10,0 10,5 11,0 11,0 11,0 25 0,46
G-X5CrNi 13 4 1.4313 7.7 10,5 11,0 120 | 125 13.0 25 0,46
Austenitic grades of steel casting
G~X6CrNi 1B 9 1.4308 79 16,0 17,0 17.0 180 | 180 18 0,50
G-X 5 CrNiNb 18 ¢ 1.4552 7.9 16,0 17,0 17,0 18,0 18,0 15 0,50
G~X 6 CrNiMo 18 10 1.4408 7.8 16,5 17,5 17,5 185 18,5 15 0,50 2.5
G-X 5 CrNiMoNb 18 10 1.4581 7.9 16,5 17,5 18,0 18,5 18,0 i5 0,50
G=X 3 CrNiMcN 17 125 | 1.4439 80 18,5 17,5 17,5 18,5 18,5 17 0,50

Table 5. Guideline values for resistance of austenitic grades of steel casting to intercrystalline carrosion

Grade of steel casting

Resistance to intercrystalline corrosion '}

) in as delivered in welded condition,
Symbol Material condition {quenched) not subjected to subjected to postweld

number 2

postweld heat treatment heat treatment*)
G-X 6 CrNi 18 @ 1.4308 Yes Given to a limited extent?) Yes
G-X 5CrNiNb 1B 5 1.4552 Yes Yes Yes
G-X 6 CrNiMo 18 10 1.4408 Yes Given 1o alimited extent3) Yes
G~X 5 CrNiMoNb 18 10 1.4581 Yes Yes Yes
G-X 3 CrNiMoN 17 13 5§ 1.4439 Yes Yes Yes

2} See also table 6,

') When testing as described in DIN 50 914,

3) Dependent on the heat applied during welding.
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Standards and other documents referred to
DIN 1690 Part 1 Technical delivery conditions for castings made from metaliic materials; general conditions
DIN 1690 Part 2 lat present at the stage of draft) Technical delivery conditions for castings made from metallic
' materials; general conditions for steel castings '
(For the revised edition, the following title has been proposed: "Technical delivery conditions for
castings made from metallic materials; steel castings; ciassification into quality classes on the basis
of non-destructive tests’'. See also the note in subclause 1.4.)

DIN 8556 Part 1 Filler metals for welding stainless and heat resisting steels; designation; technical delivery conditions

PIN 17 007 Part 2 Material numbers; system of principal group 1: steel

DIN 17 245 Ferritic steel castings creep resistant at elevated temperatures; technical delivery conditions

DIN 17 465 Heat resisting steel castings; technical delivery conditions

DIN B0 049 Documents on materials testing .

DIN 50 104 Hydraulic pressure test on hollow bodies; leak tightness test up to a defined internal pressure;
general specifications

DN B0 115 Testing of metallic materials; impact test

DINBD 125 Testing of metallic materials; tensile test pieces; rules for their preparation

DIN 50 145 Testing of metallic materials; tensile test

DIN 50 351 Testing of metallic materials; Brineft hardness test

DIN B0 S14 Testing the resistance of stainless steels to intercrystalline corrosion; copper sulfate-sulfuric acid

method; Strauss test
DIN-Normenheft 3 Kurznamen und Werkstoffnummern der Efsenwerkstoffe in DIN-Narmen und Stahi-Eisen-Werk-
stoffblittern {Symbols and material numbers for ferrous materials used in OIN Standards and lron
and steel material sheets); { Verlag Stahieisen mbH, Disseldorf and Beuth Verlag GmbH, Berlin)
Stahl-Eisen-Werkstoffblatt 4103)
Nichtrostender Stahlguss; Gitevorschriften (Stainless steel castings; quality specifications)
Stahl-Eisen-Werkstoffblatt 6853)
Kaltzdher Stah/guss (Steel castings with low temperature toughness)
Handbuch fir das Eisenhiitteniaboratorium,
volume 23) : Die Untersuchung der metallischen Stoffe, Disseldorf 1968.
volume 5 {supplementary volume}3}: '
A 4.4 — Aufsteliung empfohlener Schiedsverfahran,
.B ~ Probenahmeverfahren,
'C — Analysenverfahren,
most recent edition in each case.
AD-Merkblatt W 24) Austenitische Stihle
AD-Merkblatt W 53) Stahlguss
DECHEMA material tables®)

Previous editions
DIN 17 445: 02,69

Amendments

The following amendments have been made in cornparison with the February 196 edition:
a) Grades G-X 10 CrNi 18 8 {1.4312) and G-X 10 CrNiMa 18 9 {1.4410} have been deleted,
b} Grades G-X 5 CrNij 13 4 {1.4313) and G-X 3 CrNiMoN 17 13 5 (1.4439) have been included for the first time.
Grade G-X 5 CrNi 13 4 has found widespread application in recent years because of its good toughness properties and
high strength and also because of its high corrosion resistance.
Grade G-X CrNiMoN 17 13 5 is being increasing!y used, mainly because of its high resistance to pitting corrosion.
Its molybdenum content, at 4,0 to 4,56 %, is significantly higher than for the grades previously specified in DIN 17 445,

3) Cbrainable from: Veriag Stahieisen mbH, Postfach 82 29, D-4000 Diisseldorf 1.
4) Obtainable from: Beuth Verlag GmbH, Burggrafenstrasse 4-10, D-1000 Berlin 30.

%) Obtainable from: Deutsche Geselischaft fiir chemisches Apparatewesen e. V!, Theodor-Heuss-Allee 25,
D-8000 Frankfurt 97,
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¢} Forgrade G-X 12 Cr 14 {1.4008} the chemical composition has been modified, with regard 10 the carbon, chromium and
nickel contents, so that good toughness properties may be obtained more reliably. Because of the changes in the chemi-
cal composition, the symbol has been changed to G-X 8 CrNi 13, but the material number 1.4008 has been retained,
Because of the reduction in the maximum carbon content from 0,08 to 0,08 %, the symbols for grades

G-X 7 CrNiNb 18 9 {1.4552) and G-X 7 CriNiMoNb 18 10 {1.4581) have been changed to G-X 5 CrNiNb 18 9 and
G-X 5 CrNiMoNDb 18 10 respectively, the material numbers being retained.

Since the general technical delivery conditions for steei castings specified in DIN 1690 Part 2 aiso apply, it was possible
to replace the extensive specifications for form, sizes and permissible dimensional deviations, masses and permissible
deviations in mass, general condition of the castings and procedure for welding work, and also sampling for carrying
out the tests, by references to DIN 1690 Part 2. At the same time, more stringent requirements have been laid down
in respect of the general condition of the castings by specifying quality class 4 in accordance with DIN 1690 Part 2
(see the note in subclause 1.4).
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International Patent Classification
C21 C5-00
Cc22C37-08
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