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PREFACE

This Standard was prepared by the Standards Australia Committee BD-023, Structural
Steel, to supersede AS 3597—1993.

The objective of this Standard is to cover the technical aspects of supply of intermediate
and high-strength quenched and tempered steel plates for structural and pressure vessel
applications.

This edition incorporates the following major changes to the previous edition:

(a) The introduction of grades of steel with good weldability, formability and low
temperature toughness.

(b) The introduction of a minimum thickness of 3 mm to a maximum thickness of
110 mm for intermediate and high-strength quenched and tempered low-alloy steel
plates.

(c) The introduction of new Grades 900 and 1000. Grades 500, 600, 700, 900 and 1000
high-strength low-alloy steels are intended for use in structural applications and
mechanically tested on a batch basis in line with the requirements of ASTM A514,
Specification for High-Yield-Strength, Quenched and Tempered Alloy Steel Plate,
Suitable for Welding and BS EN 10025-6, Hot Rolled Products of Structural Steels,
Part 6: Technical Delivery Conditions for Flat Products of High Yield Strength
Structural Steels in the Quenched and Tempered Condition.

(d) The introduction of new Grades 500PV and 600PV. Grades 500PV, 600PV
and 700PV low-alloy steels intended for use in pressure vessels and mechanically
tested in line with the requirements of ASTM AS517, Specification for Pressure Vessel
Plates, Alloy Steel, High-Strength, Quenched and Tempered and BS EN 10028-6, Flat
Products Made of Steels for Pressure Purposes, Part 6: Weldable Fine Grain Steels,
Quenched and Tempered.

The only significant differences between Grades 500, 600, 700, 900, 1000 and 500PV,
600PV and 700PV are the nature and frequency of mechanical tests. The mechanical
properties of each Grade are developed by quenching and tempering after plate rolling.

The unification of these Grades into one Standard is meant to provide maximum availability
for users and to reduce costs. Grades 500, 600 and 700 may be used in lieu of
Grades 500PV, 600PV and 700PV respectively, if the results of additional testing are
satisfactory (see Appendix D).

A statement expressed in mandatory terms in a note to a table in the body of this Standard is
deemed to be a requirement of this Standard.

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

Australian Standard

Structural and pressure vessel steel—Quenched and tempered plate

1 SCOPE
This Standard

specifies technical requirements for the production and supply of

intermediate and high-strength quenched and tempered low-alloy steel plates from a
minimum thickness of 3 mm to a maximum thickness of 110 mm. It is intended for use in
fusion welded structures and pressure vessels.

NOTE: Guidelines on information that should be specified by the purchaser and matters that
should or may be agreed on at the time of enquiry and order are given in Appendix A.

2 NORMATIVE REFERENCES

The following documents are indispensable to the application of this Standard:

NOTE: Documents referenced for ‘informative’ purposes are listed in the Bibliography.
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Pressure vessels
Metallic materials—Tensile testing at ambient temperature

Methods for impact tests on metals
Part 2: Charpy V-notch

Fine grained, weldable steel plates for pressure equipment

Non-destructive testing—UItrasonic testing of carbon and low alloy
steel plate and universal sections—Test methods and quality
classification

Numerical values—Rounding and interpretation of limiting values

Methods for the analysis of iron and steel
Part 1: Sampling iron and steel for chemical analysis

Tolerances for flat-rolled steel products

Structural steel welding
Part 4: Welding of high strength quenched and tempered steels

Standard Test Method for Conducting Drop-Weight Test to Determine
Nil-Ductility Transition Temperature of Ferritic Steels

Standard Test Methods and Definitions for Mechanical Testing of Steel
Products

Specification for High-Yield-Strength, Quenched and Tempered Alloy
Steel Plate, Suitable for Welding

Specification for Pressure Vessel Plates, Alloy Steel, High-Strength,
Quenched and Tempered
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Hot Rolled Products of Structural Steels
Part 6: Technical Delivery Conditions for Flat Products of High Yield Strength
Structural Steels in the Quenched and Tempered Condition

Flat Products Made of Steels for Pressure Purposes
Part 6: Weldable Fine Grain Steels, Quenched and Tempered

Steel and iron—Sampling and preparation of samples for the determination of
chemical composition

Steel—Conversion of elongation values
Part 1: Carbon and low alloy steels

3 DEFINITION

For the purpose of this Standard, the definition below applies.

3.1 Quenched and tempered low alloy steel

Any low-alloy steel that is processed by a heat treatment that involves quenching from the
austenitizing temperature to room temperature, followed by reheating to below the lower
critical transformation temperature.

4 DESIGNATION

Accessed by MONASH UNIVERSITY LIBRARY on 15 Jun 2015 (Document currency not guaranteed when printed)

Example 1:

Example 2:

The designation shall be in accordance with this Standard and shall consist of the following:
(a) The number of this Standard, i.e., AS 3597.

(b) The steel grade indicating the nominal minimum specified proof stress (Rp0.2) for
thicknesses greater than 5 mm and less than or equal to 50 mm expressed in MPa.

(c) The capital letters PV for quenched and tempered pressure vessel steels only.

Structural steel with a minimum specified proof stress (Rp0.2) at ambient temperature of
690 MPa in the quenched and tempered condition.

AS 3597—700.

Pressure vessel steel with a minimum specified proof stress (Rp0.2) at ambient temperature
of 690 MPa in the quenched and tempered condition.

AS 3597—700PV.

5 MATERIALS
The steel shall be supplied in eight grades and shall be designated as follows:

(@)  Grades 500, 600, 700, 900 and 1000—where the mechanical testing shall be carried
out at a frequency required for fusion-welded structures.

(b)  Grade 500PV, 600PV and 700PV—where the mechanical testing shall be carried out
at a frequency required for fusion-welded boilers and pressure vessels.
6 STEEL-MAKING PROCESS

The steel shall be made by either the basic oxygen process or an electric process.

NOTE: The basic oxygen process means the process of making steel in a basic converter blown

with commercially pure oxygen. Docu ments
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7 CHEMICAL COMPOSITION
7.1 General

The method of sampling for chemical analysis shall be in accordance with ISO 14284.
Chemical composition shall be determined by the procedures described in AS/NZS 1050.1
or by other procedures that achieve the same or better degree of accuracy.

7.2 Cast analysis

A chemical analysis of the liquid steel shall be made to determine the proportions of the
specified elements. In cases where it is impracticable to obtain samples from the liquid
steel, analysis on test samples taken in accordance with ISO 14284 may be reported as cast
analysis.

The cast analysis of the steel shall conform to the limits specified in Table 1 for the
appropriate Grade. Test certificates reporting cast analysis shall indicate values for those
elements necessary to establish compliance with the appropriate Grade, plus any other
element intentionally added to the steel.

7.3 Product analysis

The chemical analysis of the finished product is not a mandatory requirement of this
Standard. When the steel is subjected to a product analysis, the analysis shall conform to
the limits given in Table 1.

TABLE 1

CHEMICAL COMPOSITION—GRADES 500, 600, 700, 900 (see Note 4(a)),
1000 (see Note 4(b)) AND 500PV, 600PV, 700PV

Type of Cast or product analysis, % (maximum)

analysis C Si Mn P S Cr Mo Ni B CE
Cast 0.21 0.80 1.70 0.025 0.010 1.50 0.70 2.0 0.005 0.65
Product 0.24 0.86 1.80 0.030 0.015 1.60 0.74 2.1 0.006 —
NOTES:

1  Aluminium and titanium may be added, provided the total combined content does not exceed 0.15%.
2 Carbon equivalent (CE) is calculated from the following equation—
Mn Cr+Mo+V N Ni + Cu

CE=C+—+
6 5 15
3 The following elements may be present to the limits stated:
(a) (07070115 SR P PPN SPPRIRY 0.50%.
(b) VaNATUIN: oo e e e e et e e e et e e e e e et e e e e e b e e e e 0.12%.
(c) B E 0] o) LT 1 APPSR 0.06%.

4 The following CE limits apply:
(a) CE of 0.72 max. applies to Grade 900.
(b) CE of 0.82 max. applies to Grade 1000.
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8 MANUFACTURING TOLERANCES

AS 3597—2008

Manufacturing tolerances for all Grades with respect to width, length, thickness, flatness

and camber shall not exceed the values given in Table 2.

TABLE 2
MANUFACTURING TOLERANCES
Plate characteristic '::gﬁf:b:if; AS 1548 applicability
Width All Grades —
Length All Grades —
Thickness Grades 500, 600, 700, Grades 500PV, 600PV
900 and 1000 and 700PV
Flatness All Grades —
Camber All Grades —

www.standards.org.au

9 FREEDOM FROM DEFECTS
9.1 General

The steel shall be free from lamination, segregation, surface flaws and other defects
detrimental to its use.

Notwithstanding that a plate has been accepted previously, if subsequent processing reveals
that it contains defects found to be detrimental to its use, the plate shall be deemed not to
comply with this Standard, provided it has not been improperly treated after delivery.

9.2 Removal of surface defects

Surface imperfections may be removed by mechanical means, provided no region of the
plate thickness is less than the minimum permissible thickness given in Table 2.

Plates as supplied shall not contain weld repairs, unless agreed otherwise. When agreed,
preparation for repair welding shall include inspection to ensure complete removal of the
defect. The welding operation shall only be carried out if—

(a) the total surface to be repaired does not exceed 2% of the surface area of each face of
the plate concerned;

(b) the complete removal of the defects does not reduce the thickness of the plate by
more than 20% of the plate thickness;

(c) the repair is done utilizing welding procedures in accordance with AS/NZS 1554.4
and carried out by welders meeting the qualification requirements of AS/NZS 1554.4;

NOTE: The repair of the defects may be done after the final heat treatment.

(d) the welding procedure qualification test for Grade 700PV includes Charpy impact test
for lateral expansion of the weld metal, heat-affected zone and parent metal;

(e) the examination of the repair quality is carried out by ultrasonics or magnetic particle
tests; and

(f) a reinforcement of at least 1.5 mm is levelled, preferably by grinding, to give the
repaired plate a smooth and uniform surface.
NOTES:
1 For information to be supplied by the purchaser, see Paragraph Al of Appendix A.
2 For inspection, see Paragraph A4 of Appendix A.
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