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STANDARDS AUSTRALIA

RECONFIRMATION

OF
AS 1831—2007
Ductile cast iron

RECONFIRMATION NOTICE

Technical Committee MT-001 has reviewed the content of this publication and in
accordance with Standards Australia procedures for reconfirmation, it has been
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Certain documents referenced in the publication may have been amended since the
original date of publication. Users are advised to ensure that they are using the latest
versions of such documents as appropriate, unless advised otherwise in this
Reconfirmation Notice.
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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee
MT-001, Iron and Steel, to supersede AS 1831—2002, Ductile cast iron.

After consultation with stakeholders in both countries, Standard Australia and Standards New
Zealand decided to develop this Standard as an Australian, rather than an Australian/New
Zealand Standard.

This Standard is identical with, and has been reproduced from ISO 1083:2004, Spheroidal
graphite cast irons—Classification.

The objective of this Standard is to specify grades of spheroidal graphite cast irons by
mechanical properties.

This Standard is one of a series of Standards covering the range of tensile testing methods. The
series comprises the following:

AS

1830 Grey cast iron

1831 Ductile cast iron (this Standard)

1832 Malleable cast iron

1833 Austenitic cast iron

1982 Methods for the measurement of case depth in steels

2027 Abrasive-resistant cast irons

2074 Cast steels

4314 Founding—Patterns, pattern equipment and coreboxes for the production of
sand moulds and sand cores

4738 Metal castings

4738.1 Part 1: Ferrous sand moulded

5049 Cast iron—Designation of microstructure of graphite

5052 Compacted (vermicular) graphite cast irons—Classification

5054 Ausferritic spheroidal graphite cast irons—Classification

5080 Ferrous materials—Heat treatment—Glossary of terms

As this Standard is reproduced from an international standard, the following applies:

(a) Its number appears on the cover and title page while the international standard number
appears only on the cover.

(b) In the source text ‘this International Standard’ should read ‘this Australian Standard’.
(¢) A full point substitutes for a comma when referring to a decimal marker.

(d) Where the ISO Standard number is shown (i.e. ISO 1083) in a ductile cast iron
specification, it should be read as ‘AS 1831°.
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References to International Standards should be replaced by references to Australian Standards,

as follows:

Reference to International Standard Australian Standard

ISO AS

148 Steel—Charpy impact test (V-notch) 1544 Methods for impact tests on metals
148-1 Part 1: Test method 1544.2 Method 2: Charpy V-notch test
148-2 Part 2: Verification of test macines

148-3 Part 3: Preparation and characterization

of Charpy V reference test pieces for
verification of test machines

945 Cast iron—Designation of microstructure 5049 Cast iron—Designation of
of graphite microstructure of graphite

6506 Metallic materials—Brinell hardness 1816 Metallic materials—Brinell hardness
test test

6506—1  Part 1: Test method 1816.1 Part 1: Test method (ISO 6506-

1:1997, MOD)

6892 Metallic materials—Tensile testing at 1394 Metallic materials—Tensile testing

ambient temperature at ambient temperature

TR 15931 Designation systems for cast irons and 4738 Metal castings
pig irons 4738.1 Part 1: Ferrous sand moulded

The terms ‘normative’ and ‘informative’ are used to define the application of the annex to

which they apply. A normative annex is an integral part of a standard, whereas an informative
annex is only for information and guidance.
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INTRODUCTION

The properties of spheroidal graphite cast irons depend on their structure.

The mechanical properties of the material can be evaluated on machined test pieces prepared from:

— separately cast samples;

— samples cast on to either the casting or the running system, hereafter referred to as cast-on sample;

— samples cut from a casting (only when an agreement is made between the manufacturer and the
purchaser).

The material grade is defined by mechanical properties measured on machined test pieces prepared from
separately cast samples, cast-on samples or samples cut from the casting, by agreement between the
manufacturer and the purchaser.

If hardness is a requirement of the purchaser as being important for the application, then Annex E provides
means for its determination.

It is well known that tensile properties and hardness of spheroidal graphite cast iron are interrelated. When
considered by the purchaser as being important for the application, both tensile and hardness properties may
be specified.

Some material grades may be suitable for pressure applications.

Further technical data on spheroidal graphite cast irons is given in Annexes C and G.
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AUSTRALIAN STANDARD

Ductile cast iron

1 Scope

This International Standard defines the grades and the corresponding requirements for spheroidal graphite
cast irons.

This International Standard specifies a classification based on mechanical properties measured on machined
test pieces prepared either from:

— separately cast samples;
— cast-on samples;

— samples cut from a casting.

This International standard also specifies a classification as a function of hardness.

This International Standard does not apply to spheroidal graphite cast iron used for pipes, fittings and
accessories which are specified in accordance with ISO 2531 and ISO 7186. It does not apply to highly

alloyed (austenitic) spheroidal cast irons which are specified in accordance with ISO 2892. This International
Standard does not apply to ausferritic cast irons which are specified in accordance with ISO 17804.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 148, Steel — Charpy impact test (V-notch)

ISO 945:1975, Cast iron — Designation of microstructure of graphite

ISO 6506-1, Metallic materials — Brinell hardness test — Part 1: Test method

ISO 6892, Metallic materials — Tensile testing at ambient temperature

ISO/TR 15931, Designation system for cast irons and pig irons

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

341
spheroidal graphite cast iron
cast material, iron and carbon-based, the carbon being present mainly in the form of spheroidal graphite

particles
NOTE Spheroidal graphite cast iron is also known as ductile iron, and less commonly as nodular iron.
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3.2

graphite spheroidizing treatment

process that brings the liquid iron into contact with a substance to produce graphite in the predominantly
spheroidal (nodular) form during solidification

33

relevant wall thickness

section of the casting, agreed between the manufacturer and the purchaser, to which the determined
mechanical properties shall apply

4 Designation

The material shall be designated in accordance with ISO/TR 15931. The relevant designations are given in
Tables 1 to 4.

5 Order information
The following information shall be supplied by the purchaser:
a) the complete designation of the material;

b) any special requirements that have to be agreed upon between the manufacturer and the purchaser by
the time of acceptance of the order.

6 Manufacture

The method of producing spheroidal graphite cast iron, and its chemical composition, shall be left to the
discretion of the manufacturer who shall ensure that the requirements of this international Standard are met
for the material grade specified in the order.

NOTE For spheroidal cast irons to be used in special applications, the chemical composition and heat treatment may
be the subject of an agreement between the manufacturer and the purchaser.

All agreements between the manufacturer and the purchaser shall be made by the time of the acceptance of
the order.

7 Requirements
7.1 Test pieces machined from separately cast samples

7.1.1 General

The mechanical properties of spheroidal graphite cast iron shall be as specified in Table 1 and, if applicable,
in accordance with the requirements given in 7.1.2 and Table 2.

The requirements for grade 1ISO1083/JS/500-10/S shall be as specified in Annex A.
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Table 1 — Mechanical properties measured on test pieces machined from
separately cast samples

Tensile strength 0,2 % proof stress Elongation
Material designation R, Ry A
N/mm?2 N/mm? %
min. min. min.

ISO1083/JS/350-22-L.T/S? 350 220 22
ISO1083/JS/350-22-RT/SP 350 220 22
1ISO1083/JS/350-22/S 350 220 22
ISO1083/JS/400-18-LT/S? 400 240 18
ISO1083/JS/400-18-RT/SP 400 250 18
ISO1083/JS/400-18/S 400 250 18
1ISO1083/JS/400-15/S 400 250 15
ISO1083/JS/450-10/S 450 310 10
1ISO1083/JS/500-7/S 500 320 7
ISO1083/JS/550-5/S 550 350 5
1ISO1083/JS/600-3/S 600 370 3
1ISO1083/JS/700-2/S 700 420 2
1ISO1083/JS/800-2/S 800 480 2
1ISO1083/JS/900-2/S 900 600 2
NOTE 1 The values for these materials apply to castings cast in sand moulds of comparable thermal behaviour.
Subject to amendments to be agreed upon in the order, they can apply to castings obtained by alternative methods.
NOTE 2 Whatever the method used for obtaining the castings, the grades are based on the mechanical properties
measured on test pieces machined from samples separately cast in a sand mould or a mould of comparable thermal
behaviour.
NOTE 3 The mechanical properties of the materials refer to separately cast samples produced in accordance with
Figures 1, 2 or 3.
NOTE 4  Elongation values are determined from Ly = 5 d. For other gauge lengths, see 9.1 and Annex B.
NOTE5 1N/mm?=1 MPa.
a LT for low temperature (- 20 °C or — 40 °C).
b RT for room temperature (23 °C).
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7.1.2 Impact test

The particular impact resistance values given in Table 2 for room and low temperature applications, if
applicable, shall only be determined if specified by the purchaser by the time of acceptance of the order.

Table 2 — Minimum impact resistance values measured on V-notched test pieces machined from
separately cast samples

Material designation

Minimum impact resistance values

room temperature

J

low temperature

low temperature

(23+5)°C (-20+2)°C (-40+2)°C
Mean value | Individual value | Mean value | Individual value | Mean value | Individual value
from 3 tests from 3 tests from 3 tests
1ISO1083/JS/350-22-LT/S? — — — — 12 9
ISO1083/JS/350-22-RT/SP 17 14 — — — —
1ISO1083/JS/400-18-LT/S? — — 12 9 — —
ISO1083/JS/400-18-RT/SP 14 11 — — — —

NOTE 1 The impact resistance values for these materials apply to castings cast in sand moulds of comparable thermal behaviour.
Subject to amendments to be agreed upon in the order, they can apply to castings obtained by alternative methods.

NOTE 2 Whatever the method used for obtaining the castings, the grades are based on the mechanical properties measured on test
pieces machined from samples separately cast in a sand mould or a mould of comparable thermal behaviour.

NOTE 3 These material grades may be suitable for some pressure vessel applications. (For fracture toughness, see Annex C.)

a LT for low temperature.

b RT for room temperature.
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