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Heat resisting steel castings
Technical delivery conditions

DIN
17465

Hitzebestéindiger StahlguB; technische Lleferbedingungen

Supersedes
September 1977 edition,

In keeping with current practice In standards pubifshed by tha International Organization for Standardization (/1SO), a

comma has been used throughout as the decimal marker.

The symbol # denctes ltems which shall, the symbol ®e denating items which may, be agreed upon at the time of ordering.

1 Scope and field of application
1.1 This standard specifias technical delivery conditions
for steei castings (inciuding products manufactured by
centrifugal casting) made from the steel grades specified
in table 1. Such grades are used for the rmanutacture of
unpressurized components subjected predominantly to
operating temperatures exceeding 600 °C and are suitable
for exposure to aggressive gaseous substances.
NOTE: Cast steel used for the manufacture of com-
ponents subjected to pressure are specified in
Stahi-Elsen-Werkstoffblatt (Iron and steet materials
sheet) 5985,

1.2 The specitications given in DIN 16890 Parts § and 2
shall be complied with unless otherwise stated here.

2 Concept

Heat resisting cast steel is steel characterized by its resist-
ance to the scaling effect of gases at temperatures
exceeding 600°C,

3 Designation

3.1 The steel grade symbols and numbers used in the
designation have been taken from DIN EN 10 027 Parts 1
and 2, respectively.

8.2 The standard designation shall give the name of the
product (steel casting), the DIN number (DIN 17 465), and
the material designation or number.

EXAMPLE: P

Designation of a steel casting complying with this standard,
mada of a material identified by material designation
GX40CrNiSI25-20 (material number 1.4848):

Steel casting DIN 17485 — GX40CrNiSi25-20

or

Steel casting DIN 17465 — 1.4848

4 Steel grades

The materials covered in this standard are mainly classified
according to their chemical composition.

5 Requirements
5.1 Steelmzaking process

The steel shall be made in an alectric furnace.

5.2 Heat treatment condition

® Castings made from heat resisting ferritic steel with a
maximum chromium content of 18% by mass are to be
supplied in the annealed or not heat treated condition (cf.
table 3). The heat treatment condition shall be agreed at
the time of crdering.

Castings made from other grades of ferritic steel or from
ferritic-austenitic or austenitic steel shall be supplied in the
as-cast condition.

5.3 Chemical composition

5.3.1 The chemical composition, as determined by cast
analysis, shall be in compliance with tabba 1.

§.3.2 Where a product analysis ofa cast-on test piece ora

separately cast test piece is to be carried out, the results
may deviate from the vaiues given in table 1 by the amounts
listed in table 2,

5.3.3 ee Subject to agreement, dewviations from the
specificatians given in subclauses 5.3.1 and 5.3.2 are per-
mitted, provided the mechanical properties, weldability,
and the performance of the finished product are not ad-
versely affected. If necessary, limit deviations shall be

agreed at the time’ of ordering.

5.4 Mechanical properties
'5.4.1 ee Where ferritic steel is supplied in the annealed

condition, with 2 maxtmum chromium content of 18% by
mass, the values of hardness specifiad In table 3 shall be
complied with, Where supplied in the as-cast condition,
hardness values shall be the subject of agraement.

5.4.2 In the case of austenitic steel (except for grades
G-CoCr 28 and G-NiCr28W), the values of mechanical
properties speclfied in table 3, as determined on a cast-on
test piace or a separately cast test piece, shall be camplied
with. In the case of products manufactured by centrifugal
casting, these values shail be determined on annular test
pieces taken from samples in their as delivered condition.

§.4.3 nthe case of stee! grades not covered in subclaus-
es 5.4.1 and 5.4.2, no specifications have been made for
their mechanical properties at ambient temperature.

5.4.4 Guideline values for elevated temperature 1%
creep himit after 10 000 h are given in table 4, The values ara
mean values from scatterbands established to date and
may be revised at a later date, as investigations continue.

§.5 Physical properties

5.51 Guideline values for physical properties are given in
table 5.

Continued on pages 2 to 8
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5.5.2 Calculation of the mass of castings shall be based
on the density values specified in table 5.

5.8 Scaling resistance

Owing to their chromium and silicon content, the steel
grades covered here are particularly resistant to scaling as
& result of exposure to hot gases and combustion produets,
Their degree of resistance, howevar, is a function of the
conditions of exposure, and cannot be assessed on the
basis of one pariicular test method. For example, when.
used at a very high service temperature in air {e.g. 1150°C},
the resistance of castings may be significantly lower as a
result of the presence of sulfuric or chloritic constituentsin
the gas or in pulverized fuel ash. in this regard, it is
suggested to consult the material supplier in cases of
uncertainty. The service temperatures given in table 4 may
be taken as guidance for assessment of the resistance of
castings to scaling in air.

5.7 Suriace quality

571 e The generat surface quality requirements speci-
fied in DIN 1690 Part 2 shail be complied with, the specific
severity level to which the castings are to be classified
being the subject of agreement.

§.7.2 Imperfections sha!l be remedied as described in
subclause 5.8.

58 Welding
5.8.1 The general welding requirements specified in

DIN 1690 Part 1 shall be complied with, account being '

taken of the specifications given in subclauses 5.82
to 5.8.4.

5.8.2 Filler metals shall be selectad so that the scaling
resistance of the weld metal (after welding) is similar to that
of the parent metal. See table 6 for suitable filler metals.
With regard to weldability, it should be noted that not all
filler metals are suitable for producing a weld with the same
mechanical properties as the parent metal.

5.8.3 Guidance information regarding preheating and
posi-weld heat treatment is given in tabie 6.

5.8.4 Al production welds shall be ground smooih.

6 Testing
6.1 inspection documents

€.1.1- ee it maybe agreed at the time of ardering to supply
castings with a DIN 50 049 inspection document.

8.1.2 Inthe case of castings assigned to severity level 4 or
5 and which have not been subjegted to non-destructive
testing, it shall be permitted to supply them with no in-
spection document, or with a certificate of compliance with'
the order or a test report.

8.1.3 In &l other cases, the specific test report.inspection
certificate or inspection report shali Include the following
particulars:

a) theresults of cast analysis for all elements specified
in table 1 for the relevant steel grade:

b} the results of the tests used to verify compliance
with the values for mechanical properties specified in
table 3;
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c) in the case of castings assigned 1o severity levels
S01 10 53 orV1to V3 as specified in DIN 1680 Part 2,
the results of non-destructive testing used o verify the
general casting quality and basis for assignment to a
particular severity level;

d} the results of any additional tests agreed upon;
e) marking (cf. clause 7);

f) the inspectot’s mark in the case of an inspection
certificate or an inspection report.
® Where required (e.g. in the case of inspection certificate
3.1.C as specified in DIN 50 048), the address ofthe inspector
or inspection body shall be given at the time ot ordering.

8.2 Tests on castings as supplled

€.21 General

Where castings are to be suppiied with one of the
documents listed in subclause 6.1.3, either the castings
supplied or 2 batch therefrom shall be tested in accordance
with DIN 1680 Parts 1 and 2, account being taken of the
requirements given in subclauses 6.2.2 to 6.2.5.

6.2.2 Properties to be tested

Castings shall be subjected to the tests referred to in sub-
clause 6.1.3, items a) to d).

6.2.3 Scope of testing
6.2.3.1 Where it has been agreed to test batches of
castings for compliance with the requirements specified in
table 3, the mass of a batch shall be a maximum of:
a) 2500 kg where it consists of products made from
the same material or origineting from the same cast;
b) 1500 kg where it consists of products from the same
heat treatment batch.
Remainders with a total mass of not more than half the
maximum amounts specified above may be distributed
uniformly among the other batches.

8.2.3.2 Testing of batches as delivered is not permitted.

8.2.3.3 When testing products originating from the same
cast, not more than four batches per cast need be tested.

6.2.3.4 in the case of stesl for which only the hardness
has been specified in table 3, the hardness of one casting
per batch shall be determined.

8.2.4 Sampling

Sampling shali be carried out in accordance with DIN 1680
Part 1, the maximum section thickness of cast-on test
pieces or thoseé cast separately being 25 mm. in the case of
products manufactured by centrifugal casting, annular test
pieces shall be taken.

7 Marking

7.1 Castings supplied with no inspection document, of
with a certlficate of compliance with the order or a test
report, shall be marked in accordance with DIN 1690 Part 1.

7.2 Castings supplied with & specific test report, an
inspection certlficate or &n inspaction report as specified In
DIN 50 048 shall be marked in accordance with subclause
6.1 of DIN 1680 Part 1.
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Table 2: Amounts by which the chemical composition as determined by
product analysis may deviate from the limlting values
specified for cast analysis

Limiting velues as determined by

Limit deviation for product

Element cast analysis, as in table 1, analysis'), as a percentage
as a perceniage by mass by mass
c < 0,10 - 001
> 010t0 g 0,30 + 0,02
> 030t0 £ 050 + 0,03
> 12010 < 1,40 + 0,08
si < 2,00 +04
> 200to < 2,50 + 0,2
Mn < 080 - 007
> 080to < 150 + 0,1
P < 0,035 + 0,005
S < 0,030 + 0,005
Co < 52,00 + 08
le < 13,50 £ 02
> 13,50 to < 20,00 +03
> 20,00 to < 30,00 + 06
Nb < 180 + 0,1
Ni < 500 102
> 50010 £11,00 + 03
> 11,00 to < 25,00 +05
> 25,00 to < 50,00 +08
w < 550 + 0,2

1) f anumber of product analyses are to be carried out, the deviations shown
by an element within one cast shall lie either only above the upper limit or
below the lower limit of the range specified for the cast analysis, but not
both at the same time.




01—=12-=1031112AM;
- P

# 30 42

DIN 174685 FPage 5

Table 3: Machanical properties at amblent temperaturs as a function of heat treatment condition

Material tre';:,n?ltent maa:::ln:\::; pml:% Sifaq:s, n‘rr;r:;{;szlf M;?lf;:g:ﬁ'?l:"
&eslgnatlon number condition HB 30 inR frr in rﬁmmz p:r:eiiaage
Ferritic steel castings

GX30CrSi6 1.4710 300%)

GX40CrS3 14729 | Aonemled st | s002) - - -
GX40CrSH7 1.4740 3007

ax40Crsi2a 1.4745 As-cast

GX40CrSi29 1.4778 s - - - -
GX130CrSi29 14777 condition

Ferritic-austenitic stee! castings
GX40CINISIZ7-4 1.4823 Dgcast - - - -
Austenitic steel castings

GX25CrNISI18-9 1.4825 230 ] 440 15
GX40CrNISi22-9 1.4826 230 440 8
GX25CrNISI20-14 1.4832 230 440 10
GX40CrNiSI25-12 . 1.4837 230 440 7
GX40CrNISI25-20 1.4848 230 440 -]
GX40NICrSide-18 1.4865 gcast - 230 400 5
GX40NICrSi3s5-25 1.4857 230 440 S
-GX30CrNISIND24-24 1.4855 : 230 440 5
GX40NICrSINb38-18 1.4848 220 400 5
GX40NICrSINb35-25 1.4852 220 400 )
GCoCr28 2.4778 - - -
GNICr 28 W 2.4878 - - -

1) Applies for product thicknesses up to 25 mm.

%) The maximum hardness shall be the subject of agreement in the case of castings supplied in the as-cast condition,
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Table 4: Guldeline values for sievated temperature 1% creep limit after 10 000 h and
maximum service iemperature In air
P 2
Material 1% cre:tpallgl:naf:;l&?eﬂoig Qbino:d fmm=, Maximum service
P ' g temperature,
designation number | 600 | 700 | 800 | 900 | 1000 | 1100 n *c
GX30CrsSi6 1.4710 19,5 8 25 - - - 750
GX40CrSIt3 1.4728 22 ) 3.9 1 - - 850
GX40CrSit7 1.4740 - 22 ‘9 3.5 1 - - 900
GX40CrSi23 1.4745 28 i3 ) 1.5 - - 1050
GX40Crsi2p 1.4776 28 11 5 1.5 - - 1150
GX130CrSI29 1.4777 - - - — - - 1100
GX40CrNISI27-4 1.4823 - 21 a 4 1.5 - 1100
GX25CrNiSI18-8 1.4825 78 44 22 85 - - 200
GX40CrNiSi22-8 1.4826 B2 48 23 10 - - 950
GX25CrNISI20-14 1.4832 82 48 23 10 - - a50
GX40CrNISI25-12 1.4837 - 50 26 12,5 5,5 - 1050
GX40CrNISI25-20 1.4B48 - 66 36 17 7 - 1100
GX40NICrSizs-18 1.4885 - 55 32 16 6,5 - 1050
GX40NICrSI35-25 1.4857 - 70 40 20 ] 2 1100
GX30CrNISIND24-24 1.4855 - 80 46 22 7.5 - 1050
GX40NICrSINb38-18 1.4849 — 80 38 20 8 - 1000
GX40NICrSINb35-25 1.4852 - 72 41 22 9 2 1100
G-CoCr 28 2.4778 - 70 34 16 6 - 1100
G-NiCr28 W 24879 - 70 41 22 10 4 1150
Table 5: Guideline values for physical properties
. . - Coefficient of linear thermal expansion,
Material D.e" Thermal | Specific heat in 1075/K, at a temperature
sity, con- capacity between 20°C and
in ductivity, at 20°C,
giem® [ in WiK-m | in Jig-K
designation number 400°0 800°C 1000°C
GX30Crsis 1.4710 - 77 18,8 0,50 12,5 13,5 -
GX40Crsi3s 1.4729 7.7 188 0,50 12,8 13,5 -
GXa0Crs117 1.4740 7.7 g8 - 0,50 12,6 13,5 -
GX40CrSi23 1.4745 7.6 18,8 0,50 12,0 14,0 16,0
GX40CrSi2e 14776 7.5 188 0,50 11,5 14,0 18,0
GX130Cr5i29 14777 7.5 18,8 0,50 115 14,0 16,0
GX40CrNISI27-4 1.4822 16 18,7 0,50 130 14,5 16,5
GX25CrNISI18-9 1.4825 7.8 14,6 0,50 175 18,5 19,5
GX40CrNISI22-9 1.4828 7.8 14,6 0,50 17,5 18,5 18,5
GX25CrNISI20-14 1.4832 7.8 14,6 0.50 17,5 18,5 185
GX40CrNISI25-12 1.4837 78 14,6 0,50 175 18,5 18,0
GX40CrNiSI125-20 1.4848 7.9 14,6 0,50 17,0 18,0 19,0
GX40NICrS138-18 1.4865 8.0 14,6 0,50 16,0 170 18,5
GX40NICr5135-25 1.4857 8,0 14,6 0,50 165 17,0 18,0
GX30CrNISIND24-24 1.4855 8,0 14,6 0,50 17,0 18,0 185
GX40NICISIND3B-18 1.4849 8.0 14,6 0,50 16,0 17,0 18,5
GX40NICrSIND35-25 1.4852 80 14,8 0,50 155 17.0 18,0
G-CoCr28 2.4778 8,1 9.2 0,50 15,6 17.0 18,0
G-NICr 286 W 2.4878 8,2 14,6 0,50 14,6 18,0 17,0
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Tabls 6: Guldellne Information regarding preheating and post-weld heat traatment
Materiat Suitable filler metal Heat treatment
e?::: roadda Wire or rod Material prior after
dasignation number | (symbal) {symbaol) numbar to welding welding
GX30Crsis 14710 | 8 X8cro 1.4718
199 X5CrNi19-9 1.4302
18 8 Mn X15CrNiMn18-8 1.4370
2212 X12CrNi22-12 1.4829
Praheat to
GX40CrSI13 1.4729 | 14 X8Cri15 1.4733 | 300 to BOO°C, de- | Stress-relieve
29 12 X120rNi2?-12 1.482g | pending on cross- | at 760 to 800°C.
sectionat size.
GX40CrsN17 1.4740 | 18 X8Cr18 14015
17 X8CrTIt8 1.4502
2212 X12CrNi22-12 1.4829
GX40CrSi23 1.4745 | 30 X8Cr30 14773
254 X12CrNi25-4 1.4820
2520 X12CrNi25-20 1.4842 | Preheat to Cool slowly
700 to 800°C. in furnace.
GX40CrSi29 1.4778 ] 30 X8Cr30 1.4773
209 X10CrNi30-9 1.4337
GX130CrSi20 1.4777 Not usually welded,
GX40CrNISIZ7-4 1.4823 | 254 X12CrNi25-4 1.4820 | Preheat products
2520 X12CrNiz5-20 1.4842 | with large cross No
299 X10CrNi20-9 1.4337 | sections or
N treatment.
differences in
cross section,
GX25CrNISI18-9 1.4825 { 199 X5CrNi19-9 14302
2212 X12CrNi22-12 1.4829
GX40CrNISI22-9 148268 | 2212 X12CrNi22-12 1.4829
2520 hC 1) | X40CrNi25-21 1.4848
GX25CINISI20-14 14832 | 2212 X12CrNi22-12 1.4828 3";:;!’; :‘r'e‘;’”e‘;t No
1 e
2520hC1) | X40CrNi25-21 1.4846 {until warm treatment.
GX40CrNISI25-12 1.4837 | 2520hC") | X40CrNi2Z5-21 14848 | 1© the touch).
GX40CrNiSi25-20 1.4848 | 2520 hCY) | X40CrNI25-21 1.4846
GX40NICrSI38-18 1.48685 | 1838 X12NiCr36-18 14863
2535 Nb X40NICrNb35-25 1.4853
GXA0NICrS|35-25 1.4857 | 2535 Nb X40NiCrNb35-25 1.4853
GX30CrNISINbZ4-24 1.4855 } 2524 Nb X35CINiNG25-24 1.4830
GX40NICrSIND3B8-18 1.4849 | 2535 Nb X40NICrNb35-25 1.4853
GX40NICrSINb35-25 1.4852 | 2535 Nb X40NiCrNb35-25 1.4853
G-CoCr28 24778 | CoCr28 - 24778
G-NiCr 28 W 24879 | NiCr2B8W — 24879

19 The appended symbol hC means a higher carbon content,
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Standards and other documents referred to

DIN 1680 Part 1 Technical delivery conditions for castings of metallic materials; general

DIN 1680 Part 2 Technical delivery conditions for castings of metallic materials; classification into severity leveis on
the basis of non-dgestructive testing

DIN 50 049 Inspection documents for the delivery of metallic products

DIN EN 10 027 Part 1 Designation systems for steels; steel names and principal symbols
DIN EN 10 027 Part 2 Designation systems for steels; numerical system
Stahi-Eisen-Werkstofibiett 595 StahiguB fiir Erdtl- und Erdgasaniagen (Steel castings for crude oil and natural gas planis)?)

Previous edition
DIN 17465: 09.77.

Amendments
In comparison wiih the September 1977 edition, the following amendments have been made.

a) The standard nowincludes the steel grades covered in the August 1876 edition of Stehi-Eisen-Werkstoffblatt 471 (which
has since been withdrawn), and no idnger includes grades GX160CrSi18 and G-CoCr 28 Nb (material numbers 1.4743
and 2.4779, respectively). Grade GX40NiCrSiNb35-25 (material number 1.4852), which is used very often in practice, has
been taken from Stehi-Eisen-Werkstotblatt 595, August 1976 edition, and is included for the first time.

b} Closer tolerances have been specified for the carbon content of some steel grades. Some of the values for niobium
content have been changed for certain niobium-stabilized steel grades. The specifications of table 2 are inciuded for the
first time. )

¢) Mechanical properties at ambient temperature have only been specified for ferritic stee! grades in the annealed con-
dition and for austenitic steel grades. For the latter, minimum values of 0,2 % proof stress are included for the first time.
Based on recent investigations, some of the values for 1% creep limit after 10 000 h have been changed.

d) The information regarding suitable filler metals (cf, subclause 5.8.2 and table 6} has been revised.

e) The standard has been editerially revised. k

1y Obtainable from Verlag Stahleisen mbH, Postfach B2 92, D-40001 Diisseldorf.

202





