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PREFACE

This Standard was prepared by the Australian members of the Joint Standards
Australia/Standards New Zealand Committee MT-001, Iron and Steel.

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 17804:2005, Ausferritic
spheroidal graphite cast irons—Classification.

The objective of this Standard is to specify five grades of Ausferritic spheroidal graphite cast
irons which have been classified 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

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 Foundings—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 pf microstructure of graphite

5052 Compacted (vermicular) graphite cast irons—Classification

5054 Ausferritic spheroidal graphite cast irons—Classification (this Standard)

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’.
(c) A full point substitutes for a comma when referring to a decimal marker.

(d) Where the ISO Standard number is shown (i.e. ISO 17804) in an ausferritic spheroidal
graphite cast iron specification, it should be read as “‘AS 5054°.
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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 Metallic materials—Charpy pendulum 1544 Methods for impact tests on
impact test metals

148-1 Part 1: Test method 1544.2 Method 2: Charpy V-notch test

148-2 Part 2: Verification of test machines

148-3 Part 3: Preparation and
characterization of Charpy V reference
test pieces for verification of test

machines
945 Cast iron—Designation of 5049 Cast iron—Designation of
microstructure of graphite microstructure of graphite
6506 Metallic materials—Brinell hardness 1816 Metallic materials—Brinell
test hardness test
6506-1  Part 1: Test method 1816.1 Part 1: Test method (ISO 6506-
1:1997, MOD)
6507 Metallic materials—Vickers hardness 1817 Metallic materials—Vickers
test hardness test
6507-1  Part 1: Test method 1817.1 Part 1: Test methods
(ISO 6507-1:1997, MOD)
6892 Metallic materials—Tensile testing at 1391 Metallic materials—Tensile
ambient temperature testing at ambient temperature

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

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the
application of the annex to which they apply. A ‘normative’ annex is an integral part of a
standard, where an ‘informative’ appendix is only for information and guidance.
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INTRODUCTION

Ausferritic spheroidal graphite cast iron is a cast alloy, iron and carbon based, carbon being present mainly in
the form of spheroidal graphite particles.

Compared with the spheroidal graphite cast-iron grades (see ISO 1083:2004), this material combines higher
strength and toughness properties as a result of the austempering heat treatment.

This International Standard deals with the classification of ausferritic spheroidal graphite cast irons in
accordance with the mechanical properties of the material.

The mechanical properties of these ausferritic spheroidal graphite cast irons depend on their structure, e.g.
the form of the graphite and the structure of the matrix.

The required structure is developed by selecting the appropriate composition and subsequent processing.
The mechanical properties of the material can be evaluated on machined test pieces prepared from:

— separately cast samples with an appropriate gating system, able to provide metallurgical conditions
similar to those of the castings they represent;

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

— samples cut from a casting (only by agreement between the manufacturer and the purchaser, the
agreement specifying, in particular, the conditions of sampling and the values to be obtained).

Two grades of ausferritic spheroidal graphite cast iron are specified in Annex A, in accordance with their
hardness. These cast irons are used in applications (e.g. mining, earth moving and manufacturing industries)
where high abrasion resistance is required.

Five grades of ausferritic spheroidal graphite cast iron are specified by the mechanical properties. When, for
these grades, hardness is a requirement for the application, Annex D provides means for determining
appropriate hardness ranges.
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AUSTRALIAN STANDARD

Ausferritic spheroidal graphite cast irons—Classification

1 Scope

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

This International Standard specifies five grades of ausferritic spheroidal graphite cast iron by a classification
based on mechanical properties measured on machined test pieces prepared from:

— separately cast samples or cast-on samples;
— samples cut from a casting.

This International Standard also specifies two grades by a classification as a function of hardness.

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 148-1, Metallic materials — Charpy pendulum impact test — Part 1: Test method

ISO 148-2, Metallic materials — Charpy pendulum impact test — Part 2: Verification of test machines

ISO 148-3, Metallic materials — Charpy pendulum impact test — Part 3: Preparation and characterization of
Charpy V reference test pieces for verification of test machines

ISO 945, Cast iron — Designation of microstructure of graphite

ISO 6506-1, Metallic materials — Brinell hardness test — Part 1: Test method
ISO 6507-1, Metallic materials — Vickers 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

Documents

Document Sharing Hub

Full document details: AS 5054-2007


http://www.avadocuments.com/doc/as-5054-2007
http://www.avadocuments.com/doc/as-5054-2007

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

3.1

ausferritic spheroidal graphite cast iron

cast material, iron and carbon based, carbon being present mainly in the form of spheroidal graphite particles,
subjected to an austemper heat treatment in order to produce an ausferritic matrix

NOTE Ausferritic spheroidal graphite cast iron is also known as austempered ductile iron (ADI).

3.2

graphite spheroidising treatment

process which brings the liquid iron into contact with a substance to produce graphite in spheroidal form
during solidification

3.3

austemper heat treatment of spheroidal graphite cast iron

process, consisting of heating the castings above the A4 temperature (at which austenite starts to form
during heating), cooling at a rate sufficient to avoid the formation of pearlite, and transforming the matrix
structure for a time and a temperature (above the martensite start temperature) sufficient to produce the
desired properties

NOTE This process produces a microstructure that consists predominantly of ferrite and austenite. This
microstructure is called ausferrite.

3.4

relevant wall thickness

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

NOTE Relevant wall thickness may be associated with a range of casting sections and/or with a sample type and
size according to Table 3. The association is made by considering the cooling conditions during solidification and heat
treatment.

4 Designation
The material shall be designated in accordance with ISO/TR 15931.

Annex J gives a selection of approximate cross-references of grade designations in this International Standard
to standard grades from EN, ASTM, JIS and SAE standards.

5 Order information

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

b) any special requirements.

All agreements shall be made between the manufacturer and the purchaser by the time of acceptance of the
order.
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6 Manufacture
The method of producing ausferritic spheroidal graphite cast iron, its chemical composition and heat treatment,

shall be left to the discretion of the manufacturer, who shall ensure that the casting process and heat
treatment process are carried out with the same process parameters as the approved first samples.

7 Requirements

7.1 General

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

The material designation is based on the minimum mechanical properties obtained in separately cast or cast-

on samples, cast in a sand mould or a mould of comparable thermal behaviour, corresponding to a relevant
wall thickness 12,5 mm < ¢t < 30 mm, as given in Table 1.

NOTE Mechanical properties for test pieces cut from a casting are affected not only by material properties (a subject
of this International Standard), but also by the local casting soundness (not a subject of this International Standard).
Tensile testing requires sound test bars in order to guarantee pure uniaxial stress during the test.

7.2 Test pieces machined from separately cast and cast-on samples

7.21 General

The mechanical properties of ausferritic spheroidal graphite cast iron shall be as specified in Table 1 and, if
applicable, in accordance with the requirements given in 7.2.2.

7.2.2 Impact test

The impact-resistance values given in Table 2 at room temperature, if applicable, shall only be determined if
specified by the purchaser by the time of acceptance of the order.

7.3 Test pieces machined from samples cut from a casting

If applicable, the manufacturer and the purchaser shall agree on:

— the location(s) on a casting where the sample(s) shall be taken;
— the mechanical properties that shall be measured;

— the minimum values (or allowable range of values) for these mechanical properties (for information, see

Annex E).

NOTE 1 The properties of castings are not uniform, depending on the complexity of the castings and variation in their
section thickness.

NOTE 2 Tables 1 and 2 may be used for guidance on the likely mechanical properties of the castings. These properties
may be equal to or lower than those given in these tables.
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Table 1 — Mechanical properties measured on test pieces machined from separately cast samples or

cast-on samples [1]

Relevant wall
thickness of the Tensile strength 0,2 % proof strength Elongation
casting
Material designation : R Ro2 Vi
mm N/mm?2 N/mm?2 %
min. min. min.
ISO 17804/JS/800-10 r<30 800 10
ISO 17804/JS/800-10RT 30 <2< 60 750 500 6
60 << 100 720 5
t< 30 900 8
ISO 17804/JS/900-8 30<t<60 850 600 5
60 <7< 100 820 4
<30 1050 6
ISO 17804/JS/1050-6 30 <1< 60 1000 700 4
60 << 100 970 3
t< 30 1200 3
ISO 17804/JS/1200-3 30<t<60 1170 850 2
60 <7< 100 1140 1
t< 30 1400 1100 1
ISO 17804/JS/1400-1 30<t<60 1170 To be agreed between the manufacturer and the
60 <7< 100 1140 purchaser
NOTE 1  The properties of castings are not uniform because of the complexity and variation in section thickness.
NOTE 2 With the appropriate heat treatment, the specified minimum 0,2 % proof strength values according to this table can be
maintained. However, with increasing casting wall thickness, the tensile strength and elongation values will decrease.
NOTE3 1 N/mm?2=1MPa.
NOTE 4 If the type of sample is to be specified, a “/ is added to the designation, followed by a letter indicating the type of sample:
— S for a separately cast sample;
— U for a cast-on sample.

Table 2 — Minimum impact-resistance values measured on V-notched test pieces machined from
separately cast samples or cast-on samples [1]

Relevant wall - . .
. Minimum impact-resistance value at room
thickness of the o
ti temperature (23 £ 5 °C)
Material designation casting
t Mean value of 3 tests Individual value
mm J J
t< 30 10 9
1ISO 17804/JS/800-10RT 30<t<60 9 8
60 <7< 100 8 7

NOTE

— S for a separately cast sample;

— U for a cast-on sample.

If the type of sample is to be specified, a “/ is added to the designation, followed by a letter
indicating the type of sample:
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7.4 Hardness

Guidance values for the Brinell hardness range of the material grades are given in Annex C.

7.5 Graphite structure

The graphite structure shall be mainly of form V and VI in accordance with ISO 945. A more precise definition
may be agreed upon by the time of acceptance of the order.

This structure shall be confirmed either by metallographic examination or by non-destructive methods. In case
of dispute, the results of the microscopic examination shall prevail.

Additional information regarding nodularity is given in Annex H.

7.6 Matrix structure

The matrix structure of the various grades of ausferritic spheroidal graphite cast iron consists predominantly of
ferrite and austenite, otherwise known as ausferrite. Other matrix constituents (e.g. martensite, carbides) may
be present at a level that will not affect the required mechanical properties.

The cooling rate within some sections may not be sufficient to avoid the formation of pearlite or other high-
temperature transformation products. In such cases, the maximum acceptable quantities of these micro-
constituents, the locations within the casting, and the mechanical properties in these locations may be agreed
upon between the manufacturer and the purchaser.

An indirect method to determine if the required microstructure after the heat treatment has been obtained is
the impact testing of unnotched Charpy test samples.

The minimum impact energy values to be obtained and details of the unnotched Charpy impact test are given
in Annex F.

8 Sampling

8.1 General

Samples shall be provided to represent the castings produced.

Samples shall be made from the same material as that used to produce the castings which they represent.
The same melt and heat treatment processes shall be applied.

Several types of samples (separately cast samples, cast-on samples, samples cut from a casting) can be
used, depending on the mass and wall thickness of the casting. (See Table 3.)

Tensile and impact test pieces shall be machined from the samples after the heat treatment.
8.2 Separately cast samples

8.2.1 Frequency and number of tests

Samples representative of the material shall be produced at a frequency in accordance with the in-process
quality assurance procedures adopted by the manufacturer.

In the absence of an in-process quality assurance procedure or any other agreement between the
manufacturer and the purchaser, a minimum of one tensile test sample shall be produced to confirm the
material grade, at a frequency to be agreed between the manufacturer and the purchaser.
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