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Austenitic cast iron —
1694
Austenitisches Gusseisen Supersedes 10.66 edition

As it is current practice in standards published by the International Organization for Standardization (150}, the
comma has been used throughout as a decimal marker.

For connection with International Standard 1S0O 2892 — 1973 issued by the International Organization for Standardi-
zation {180}, see Explanations.

Dimensions in mm

1 Field of application 5 Production

This standard applies to the material properties and com-  The method of production is left to the discretion of the
position of flake graphite austenitic cast iron and casting manufacturer unless otherwise agreed.

spheroidal or nodular graphite austenitic cast iron and

castings made from them, 6 Requirements

This standard is supplemented by the general technical
delivery conditions for metal castings contained in
DIN 1690 Part 1.

6.1 Chemical composition

A tabular representation of the chemical composition is
given in table 1 for GGL and table 2 for GGG.

2 Concept : 6.2 Mechanical properties

Austenitic cast iron is the term used to designate high Tables 1 and 2 apply with regard 1o the mechanical

alloy fron-carbon casting materials in which the metallic properties determined on specimens taken from

matrix has been rendered austenitic by addition of separately cast test pieces,

alloying elements and in which the carbon is present ! Any other requirements, such as mechanical properties

predominantly as graphite. at specified points on the casting, specimens to be cast
integrally with, or machined from, the casting, or

3 Material additional requirements, for example mechanical prop-

erties, for which reference data ate given in Supplerent 1

Austenitic cast iron is classified into the material groups . .
group to DIN 1694, must be specifically agreed at the time of

flake graphite austenitic cast iron {(GGL) and

) - ordering.
spheroidal graphite austenitic cast iron (GGG).
This classification of grades is based on the main alloy 6.3 Physical properties
constituents, see tab'le 1 for GGL. and table 2 for GGG. Reference data regarding physical properties which may,
Where there is a horizontal dash in the table column no if necessary, be agreed a1 the time of ordering are given
value is specified. in Supplement 1 to DIN 1694,

It is at the purchaser’s discretion 10 select the grade.
The casting manufacturer shab test the suitability of the 6.4 General condition of castings
grade for producing the required casting. The specifications in DIN 1690 Part 1 apply.

4 Designation 6.5 Shape and dimensions
The specifications in DIN 1690 Part 1 apply,

In the order and on drawings the symbols or material .
Shrinkage is generally in the range from 1,5 to 2,5%.

numnbers given in tables 1 and 2 must be used for des-

ignating the grade of material. 6.6 Machining allowances

Example: Surfaces to be machined must be specified by the pur-
Designation of a flake graphite austenitic cast chaser in the drawings forming the basis for the order
iron with symbol GGL-NiCr 30 3 or material and the machining allowances must be determined by
number 0.6676: agreemnent with the casting manufacturer; see also
Castiron DIN 1694 — GGL-NiCr303 DIN 1680 Part 1 and Part 2.
or In other respects, the specifications in DIN 1690 Part 1
Cast iron DIN 1694 — 0.6676 apply.

Continued on pages 2 10 8
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6.7 Weights

The density values used for calculating the weights are
dependent on the grade of alloy and are between

7.3 kg/dm3 and 7,7 kg/dm3. Reference values of density
for the various materials are given in Supplement 1 to

DIN 1694,

7 Patterns
The specifications in DIN 1690 Part 1 apoly.

8 Heat treatment

Castings made of austenitic cast iron materials are pre-
ferably supplied in the as-cast condition {without heat
treatment).

On the other hand heat treatrent is advisable for partic-
ular castings, in order to

— reduce casting stresses,

— reduce casting stresses after welding,

— obtain high dimensional stability,

— obtain particular mechanical and physical properties.

Heat treatiments must be agreed between the purchaser
and the manufacturer. :

9 Welding

Any welding — predominantly praduction welding — on
austenitic ¢ast iron castings must be agreed between the
purchaser and the manufacturer.

If welding work is likely to be involved in manufacturing
the castings, instead of grade GGG-NiCr 20 2 grade
GGG-NICrNb 20 2 shall be selected, which is particularly
suitable for welding. According 1o the nature of the
casting and the extent of the welding work, heat treat-
ment may be necaessary after weiding,

10 Sampling

The general principles given in OIN 1805 Part 1 and
DN 1680 Part 1 apply as appropriate to sampling and
testing of austenitic cast |ron also. If the purchaser does
not specify the shape and size of the test samples, the
casting manufacturer shall decide these,

In the case of test samples to be cast integrally with or
machined from the casting, specific agreements myst be
made at the time of ordering regarding their location.
In the case of austenitic cast iron, separately cast test
samples are used for determining the mechanical prop-
erties in accordance with table 1 and table 2. In general,
"Y' type 1est samples are taken as shown in figure 2.
Castings and associated test samples must be cast as far
as possible one immediately after the other from the
same ladle. Sand moulds baving the minimum thickness
of surrounding sand layer specified in table 3 must be
used for this purpase. The thickness ¢ of the test sampies

must if possible be matched to the relevant wall thick-
ness of the casting.

In addition to “Y" type test samples, it is also possible
10 use “"U" type test samples as shown in figure 2 (for
dimensions see table 4} or the simplified ""U” type test
sample {Lynchburg specimen} as shown in figure 3.
The shape of test sample must be agreed at the time of
ordering,

it castings are heat treated, the associated separately
cast test samples must be heat treated with them. !nte-
grally cast test samples must only be separated after heat
treatment.

11 Testing of material
11.1 Chemical composition

The chemical composition must be determined using the
normal method. Proof of chemical composition may be
agreed at the time of ordering,

11.2 Mechanical properties

If proof of compliance with the values given in tables 1
and 2 or other properties is required, this must be agreed
at the time of ordering (see ciause 6).

DIN 50 106, DIN 50 115, DIN 50 125, DIN 50 145 and
DIN 50 351 apply for testing.

VDG Instruction sheet P 441, August 1962, "'Richt-
reinen zur Kennzeichnung der Graphitaushildung®
(Guidance for identifying graphite structure} ) may be
used for assessing the graphite structure,

11.3 Physical properties

Testing of the physical properties must be specifically
agreed, for this purpose see also the reference data given
|n Supplement 1 to DIN 1694.

T1.4 Number of test pieces

The number of test pieces must be agreed at the time of
ordering.

11.5 Retests
The specifications in DIN 1690 Part 1 apply.

12 Certificates on tests and acceptance
The specifications in DIN 1690 Part 1 apply.

13  Objections
The specifications in DIN 1630 Part 1 apply.

') Obtainable from:

Blicherei des Vereins Deutscher Giessereifachleute,
Postfach 82 25, D-4000 Diisseldorf 1
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Table 3. Dimensions of “Y" type test sample as in
figure 1

. Thickness
Test samples Tensile of sand

specimen | layer sur-
Nola | b |e| R I | according | rounding

9 the test
DIN50125| sample
minimum
d Y1112 ] 40 |25 135160 B 6X30 40
Figure 1. “Y" type test sample Y 21256 | 55140 (140 40

Y 3|50 | 100 {50 | 150 | 300 | B 14X 70

s}
Y 4175 | 126 |66 {176 8
v z
Table 4. Dimensions of “U"’ type test samples as in
figure 2
Thick
o N Test samples Terjsi'e of' sa?ffs ‘
R . specimen | jayer sur-
No |ul|v |x | ¥ z according. | rounding
o . to the test
v 3° taper DINBQ125| sample
a} U’ type test samples I, Oa, IIT and IV minimum
UT 112] 40301 80/ Accord- |B 6X30
v z Ulla|25 | 55|40 | 100 ”;?120
[uTb]25 ] 90[40 [ 100 | tengeh | 5414y 70 80
: UIIIi50 [ 80(60 | 150 of the
- {u1v([75 25|65 [165 | 0¥
& [
3
I wluju 3° taper

b} U type test sample I1b

Figure 2. “'U" type test samples

50
| :{Q :
80

£2)

Figure 3. Simplified “U" type test sample
{Lynchburg specimen)

Standards referred to and other documents

DIN 1805 Part 1 Testing of materials; mechanical testing of metals; general and acceptance
DIN 1680 Part 1 Rough castings; general telerances and machining allowances; general
DIN 1680 Part 2 Rough castings: general tolerances system

DIN 1680Part 1 General technical delivery conditions for metal castings

Supplement 1

DIN 1694 Austenitic cast iron; reference data on mechanical and physical properties
DIN 50 106 Testing of metailic materials; compression test
DIN 50 115 Festing of metallic materials; notched bar impact bending test

126
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DIN 50125 Testing of metallic materials; tensile test specimens; directions for their preparation
DIN 50 145 Testing of metallic materials; tensile test

DiIN 50 351 Testing of metallic materials; Brinel! hardness testing

1SO 2892 Austenitic cast iron

VDG Instruction sheet P 441
Guidelines for identifying graphite structure, August 1962 edition

Further standards

DIN 1691 Cast iron with lamellar graphite {grey cast iron)
DIN 1693 Part 1 Cast iron with nodular graphite; unalioyed and iow alloy grades

DIN 1693 Part 2 Cast iron with nodular graphite; unalloyed and low alloy grades: properties in integrally cast test
piece

DiN 1695 Abrasion-resistant altoyed cast iron

Previous edition
DIN 1694: 10.68

Amendments

The following amendments have been made compared with the October 1966 edition:
a) Grade GGL-Ni 35 has been deleted. )
bl Grades GGG-NiCrNb 20 2, GGG-NiSiCr 30 5 2 and GGG NiSiCr 35 5 2 have been newly adopted.

¢} The chemical composition and the information on rmechanical properties and also the test samples to be used, have
been brought into fine with International Standard 1SO 2882 — 1973 Austenitic cast iron

d) Since the general technical delivery conditions for metal castings are contained in the new Standard DIN 1690 Part 1,
general specifications of this kind have been replaced by references to the relevant specifications in DIN 1690 Part 1

'n some clauses of DIN 16894, 5o that this particular type of information is contained in only one standard.

e) The data in table 5 on code designations for gustenitic grades of cast iron produced in Germany and abroad have been
brought into tine with the latest state of the art,

Explanations

The first edition of DIN 1694 in October 1966 served as the basis for International Standard 1SO 2892 — 1973. Since
then there have been further developments in the state of the art so that it became necessary to revise DIN 1694.

Austenitic cast irans have different properties, e.g. with regard to resistance to corrosion, erosion and heat, ability to

368 and 367 [12 10 15].

Separately cast *'Y" Type test samples are preferably used for testing the mechanical properties. As an alternative to this

type, "U” type test samples or simplified “'U* type test samples {Lynchburg specimens) may be used (see also the test
samples in 1SQ 2892).

Table 6 shaws the symbols used in accordance with DIN 1694 together with the corresponding grade designations in the
SO Standard and the American and British Standards; the generally used commercial names are also appended.
Supplement 1 to DIN 1894 contains reference data on the mechanical and physical properties of austenitic cast irons.

The amount of data contained in this new issue of the suppfement has been substantially increased. Further information
¢an be abtained from the literature {1 to 11 and 16 to 18]. ’
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Graphite DIN 1694 ' = A 436-71 British Standard Cormmercial
structure symbol ISO2BOZ 1973\ 43071 | BS3%88 . 107s name.
ABT1=71
GGL-NiMn 137 L-NiMn 13 7 - L-NiMn 13 7 —
GGL-NiCuCr 1568 2] L-NiCuCr 156 2 Type 1 L-NiCuCr 156 2 | Ni-Resist 1
GGL-NiCuCr 156 3] L-NiCuCr 156 3 Type 1b L-NiCuCr 16 6 3 | Ni-Resist 1b
Flake GGL-NiCr 20 2 L-NiCr 20 2 "Type 2 L-NiCr 20 2 Ni-Resist 2
graphite GGL-NiCr 20 3 L-NiCr203 Type 2b L-NiCr 20 3 Ni-Resist 2b
GGL-NISICr 2053 | { .NiSiCr 20 5 3 - " L-NiSiCr2053 | Nicrosilal
GGL-NiCr 303 L-NiCr 303 Type 3 L-NiCr 30 3 Ni-Resist 3
GGL-NiSiCr 305 5 | L-NiSiCr 30 55 Type 4 L-NiSiCr 3055 Ni-Resist 4
GGG-NiMn 13 7 S-NiMn 13 7 - 5-NiMn 137 -
GGG-NiCr 20 2 S-NiCr 20 2 Type D-2 S-NiCr 20 2 Ni-Resist D-2
GGG-NiCrNb 20 2 - - - Ni-Resist D-2wW
GGG-NICr 203 S-NiCr 20 3 Type D-2B S-NiCr 20 3 Ni-Resist D-2B
GGG-NiSICr 2052 | S-NiSiCr 205 2 - S-NiSICr205 2 Nicrosital Spheronic
GGG-Ni 22 S-Ni 22 Type D-2C S-Ni 22 Ni-Resist D-2C
Spheroidal GGG-NiMn 23 4 S-NiMn 23 4 Type D-2M S-NiMn 23 4 Ni-Resist D-2M
ercida
oraphite GGG-NICr301 | S-NiCr 30 1 Type D-3A | S-NiCr30 7 Ni-Resist D-3A
GGG-NiCr 303 S-NiCrana Type D-3 S-NiCr30 3 Ni-Resist D-3
GGG-NiSiCr 305 2 - —_ - Ni-Resist D-4A
GGG-NiSiCr_30 55| S-NiSiCr 3065 Type D-4 S-NiSiCr 3055 Ni-Resist D-4
GGG-Ni 35 S-Ni 35 Type D& S-Ni 38 Ni-Resist D-5
GGG-NiCr 35 3 S-NiCr353 Type D-5B S-NiCr353 Ni-Resist D-58
GGG-NiSiCr 355 2 - - - Ni-Resist D-55
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