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. 
IS0 (the International Organization for Standardization) is a worldwide federation of national standards bodies (IS0 member bodies). 
The work of preparing International Standards is normally carried out through IS0 technical committees. Each member body 
interested in a subject for which a technical committee has been established has the right to be represented on that committee. 
International organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 

The main task of IS0 technical committees is to prepare International Standards. In exceptional circumstances a technical committee 
may propose the publication of a technical report of one of the following types : 

- 
Standard, despite repeated efforts; 

- 

- 

International Standard ("state of the art", for example). 

type 1, when the necessary support within the technical committee cannot be obtained for the publication of an International 

type 2, when the subject is still under technical development requiring wider exposure; 

type 3, when a technical committee has collected data of a different kind from that which is normally published as an 

I 
Technical reports are accepted for publication directly by IS0  Council. Technical reports types 1 and 2 are subject to review within 
three years of publication, to decide if they can be transformed into International Standards. Technical reports type 3 do not 
necessarily have to be reviewed until the data they provide is considered no longer valid or useful. 

ISO/TR 2 W / 7  was prepared by Technical Committee ISO/TC 17, Steel. 

The reasons which led to the decision to publish this document in the form of a technical report type 2 are explained in the 
Introduction. 

O introduction 

Plates with thicknesses of up to 250 mm are manufactured by only a few companies. Therefore, international standardization of these 
products seemed more appropriate than their national standardization. This was the reason why in 1969 ISO/TC 17/SC 10 agreed to 
prepare an International Standard for plates for pressure purposes with thicknesses of over 100 to 250 mm manufactured from carbon 
steels, in addition to the International Standard for plates for pressure purposes with thicknesses up to 100 mm (IS0 2604/4J. The 
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subject had been discussed in four meetings and by correspondence. However, the discussions proved difficult, in particular because 
in certain areas of the world, grades with relatively low carbon and higher manganese contents are used, while in other areas those 
with higher carbon and lower manganese contents are used. But in 1984, a Draft International Standard, ISO/DIS 2604/7, could be 
prepared. However, intensive objections were expressed on this draft by several member bodies, and therefore certain doubts were 
recognized as to the advisability of publishing it as an International Standard. 

After the agreement of ISO/TC 17lSC 10 to extend the scope of IS0  260414 to plates with thickness up to 150 mm, the scope of 
IS0  260417 will be limited to plates with thickness over 150 mm, which are only manufactured by a limited number of companies in a 
small amount. It was also foreseen that most of the steel types, particularly the grades with specified maximum AI content of 
0,010 %, would be deleted at the time of revision of IS0 2604/4. 

There also existed different views on the replacement of the normalizing treatment by controlled rolling and specific inspections; 
especially inspection on elevated temperature properties. 

Some of those members who brought forward these objections indicated, however, that they were not against publication of the 
document as a Technical Report of type 2. It is expected that by such a publication a larger number of manufacturers and customers 
of thick plates will be incited to contribute ideas and data for the amendment of the specifications for these products. 

1 Scope and field of application 

This part of IS0  2604, ISO/TR 2604/7, specifies the quality requirements for plates for pressure purposes of thicknesses over 100 to 
250 mm manufactured from the steel types listed in table 1.  

NOTE - International Standards IS0 2604/4 and 2604/8 cover quality requirements for plates for pressure purposes of thicknesses up to or under 
100 mm manufactured from other types of steel than those given in table 1. It is intended to combine these International Standards into one at a later 
date. 
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2 References 

IS0  03, Steel - Charpy impact test ((/-notch). 

IS0  148, Steel - Charpy impact test (V-notch). 

I S 0  377, Selection and preparation of samples and test pieces for wrought steel. 

IS0  404, Steel and steel products - General technical delivery requirements. 

IS0 643, Steel - Micrographic determination of the ferritic or austenitic grain size. 

ISOIR 783, Mechanical testing of steel at elevated temperatures - Determination of lower yield stress and proof stress and proving 
test. 

IS0  25661 1, Steel - Conversion of elongation values - Part 7 : Carbon and low alloy steels. 

IS0 260414. Steel products for pressure purposes - Quality requirements - Part 4 : Plates. 1)  

IS0 260418, Steel products for pressure purposes - Quality requirements - Part 8 : Plates of weldable fine grain steels with high 
proof stress supplied in the normalized or quenched and tempered condition (thicknesses from 3 to 70 mmi. 

IS0  26051 1, Steelproducts for pressure purposes - Derivation and verification of eîevated temperature properties - Part 7 : Yield or 
proof stress of carbon and low alloy steel products. 

IS0 260513, Steel products for pressure purposes - Derivation and verification of elevated temperature properties - Part 3 : An 
alternative procedure for deriving the elevated temperature yield and proof stress properties when data are limited. 

IS0  6092, Metallic materials - Tensile testing. 

ISO/TR 7468, Summary of average stress rupture properties of wrought steels for boilers and pressure vessels. 

1) At present at the stage of draft. (Revision of I S 0  2604/4-1975.) 
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3 General requirements 

3.1 

3.1.1 The purchaser shall state on his enquiry and order the requirements given below : 

a) the plate dimensions and tolerances (see 3.7); 

Information to be supplied by the purchaser 

b) the steel type (see table 1); 

c) the inspection procedures and type of documents (see 3.8, 3.13, 4.2 and 5.2). 

3.1.2 The details for non-destructive tests (see 3.6.2, 3.10.3 and 3.11.3) shall be stated in the enquiry and order. 

3.1.3 Certain alternatives are permitted by this Technical Report and the purchaser may also state on his enquiry and order his 
requirements as follows, but if no such statement is made, supply will be at  the option of the manufacturer : 

a) if plates for hot-forming are required, the heat-treatment condition of supply (see 3.3.2 and 3.5.1.2); 

b) if a maximum copper content is required (see table 1, note 2); 

c) 

d) 

if a product (check) analysis is required (see 3.4.2); 

if additional mechanical tests are required (see 3.5.1.2); 

1 

e) if elevated temperature proof stress tests are required and, if so, the testing temperature selected from table 3 (see 4.2.1); 

f )  
cedure to be applied (see 4.2.1.31; 

g) 
5.2.3). 

if the verification of the elevated temperature proof stress values of table 3 without specific tests is required and, if so, the pro- 

if low-temperature V-notch impact tests are required and if so, the testing temperature selected from table 5 (see 5.2 and 

3.2 Manufacture of the steel 

3.2.1 
of the steel manufacturer. 

Unless otherwise stated on the enquiry and order, the steelmaking process within the provisions of 3.2.2 shall be at  the option 

3.2.2 The steel shall be produced by the open hearth, electric or one of the basic oxygen processes. Other processes may be used by 
agreement between the interested parties’). If he so requests, the purchaser shall be informed of the steelmaking process used. 

3.2.3 All steels shall be fully killed. 

‘L 

3.3 Heat treatment 

3.3.1 
after rolling or forming may take the place of normalizing, provided that the specified properties are obtained. 

The plates shall be supplied in the normalized condition (see table 1). The application of controlled temperatures during and 

NOTE - For thick plates, a higher cooling rate than the rate achieved by cooling in calm air may be necessary to receive a normalized structure with 
the mechanical properties specified in this Technical Report. 

3.3.2 By agreement between the interested parties, the plates may be delivered in a condition other than the final heat-treated con- 
dition according to table 1, for example for hot-forming. Test samples shall be given a heat treatment complying with the require- 
ments of table 1 (see 3.10.1.5) and the purchaser shall be informed of the actual heat treatment. Alternatively, see 3.5.1.2. 

1)  
certifying authority. 

Such as the user, purchaser, and manufacturer of the equipment, the producer of the supplied construction material and the inspection and/or 
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3.4 Chemical composition 

3.4.1 Ladle analysis 

On ladle analysis, the steel shall show the composition given in table 1 appropriate to the steel types specified. 

3.4.2 Product analysis 

3.4.2.1 
specified in table 1 for samples taken from the standard position (see 3.4.2.2). 

If a check analysis on the product is required, the permissible deviations given in table 2 shall apply to the ladle analysis 

If a check analysis for acceptance purposes is required, this shall be stated on the enquiry and order. 

3.4.2.2 
parties. 

If a check analysis on the product is required, the number of samples to be taken shall be agreed between the interested 

The samples shall be taken either from the test pieces used for the verification of the mechanical properties, or from drillings through 
the whole thickness of the plate at the same location as for the mechanical test samples. The requirements of IS0 377, covering the 
method of selection and preparation of the samples for chemical analysis, shall apply. 

3.4.3 Cases of dispute 

In cases of dispute, the methods for chemical analysis shall be in accordance with the relevant IS0 documents. If no International 
Standard is available, the methods to be used shall be agreed between the interested parties. 

3.5 Mechanical and technological properties 

3.5.1 Mechanical properties at  room temperature 

3.5.1.1 
with 3.10.1 and 3.11 are given in table 1. 

The mechanical properties at room temperature to be obtained on test pieces selected, prepared and tested in accordance 

3.5.1.2 If heat treatments different from, or additional to, the normal reference heat treatment are to be carried out after the delivery 
of the plates (which may have an adverse effect on the mechanical properties), the purchaser may require, at the time of enquiry and 
order, additional mechanical tests on additional samples which have been given heat treatments different from, or additional to, those 
in table 1. In this case, the heat treatment of the samples and the mechanical properties to be obtained on them shall be agreed be- 
tween the interested parties at the time of enquiry and order. 

NOTES 

1 The mechanical properties can be affected by heating or reheating during fabrication. Purchasers who intend to heat or reheat any of the steels are 
advised to discuss the application and proposed heating or reheating treatment with the supplier. 

2 If the plates are hot-formed, they shall have the same mechanical properties as specified in this Technical Report, provided that the steel has not 
been heated to more than 1 100 O C  and that, after forming, it has been cooled to a temperature below the transformation temperature and then 
normalized at the specified temperature. 

However, the final normalizing may be omitted provided that : 

a) the hot-forming is done in one operation at the normalizing temperature; 

b) if hot-forming is done in more than one operation, the plate is cooled to a temperature below the transformation temperature before the last 
operation, and this operation is then carried out at the normalizing temperature. 

3.5.2 Weldability 

The steels covered by this Technical Report are generally regarded as being weldable. However, the general weldability of any of the 
steels, but especially of the steels with relatively high carbon content or relatively high alloy content, cannot be guaranteed as the 
behaviour of the steel during and after welding is dependent not only on the steel, but also on the welding conditions and the final use 
for wtiich the steel is employed. Therefore, where appropriate, the welding procedure shall be agreed between the interested parties 
at the time of enquiry and order. 
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3.6 Surface condition and soundness 

3.6.1 
adverse effect. 

The plates shall have a workmanlike finish and shall be clean and free from surface and internal defects likely to have an 

3.6.2 The plates shall comply with the acceptance standards agreed for the ultrasonic tests (see 3.10.3 and 3.11.3). 

3.6.3 The requirements for surface defects, rectification and internal defects given in IS0 404 shall apply. 

3.6.4 Before delivery or submission for acceptance, the surface defects shall be removed by the supplier by grinding, provided that 
the final thickness complies with the minimum tolerance and that the resulting depression is properly smoothed off in relation to the 
remainder of the surface. If the thickness has to  be reduced below the minimum accepted value, this repair shall be carried out only 
with the agreement of the user or his representative. Larger surface defects may, by agreement with the user or his representative, be 
repaired by grinding (possible by chiselling), followed by welding and levelling of the weld. This operation shall be carried out under 
the following conditions : 

a) The defects shall be completely eliminated before any filler metal is applied. 

b) The total surface to be repaired shall not exceed 2 % of the surface area of the face of the plate in question. 

c) The complete removal of the defects shall not reduce the thickness of the plate by more than 20 % of the nominal thickness. 

d) It shall be verified that, after the total elimination of the defect, the two above conditions are complied with. Every facility shall 
be given to  the accepting agent (or to  the representative of the user) to enable him if necessary to carry out the same verification. 

e) The repair shall be carried out by qualified welders accepted by the user or his delegate, using a low-hydrogen welding process 
and following a procedure suitable for the composition of the steel used for the plate and further heat treatments. This procedure 
shall be accepted by the user (or his representative). The welds shall be sound, without discontinuity or break. The filler metal, 
which shall be completely melted and joined throughout to the base metal shall finally present an excess thickness of at least 
1,5 mm. This excess shall then be levelled by grinding (possibly preceded by chiselling) to give the repaired plate a technically 
smooth and uniform surface. 

1 

f )  An examination of the quality of the repair shall be carried out ultrasonically, magnetoscopically, by dye penetration or, where 
applicable, by radiography. The technique used for the examination and the qualification of the operator shall be agreed by the 
user or his representative. 

g) The repair of the defects shall be carried out before the final heat treatment. 

h) In cases where plates are delivered untreated, repair by means of welding shall be followed by a post-weld heat treatment. 

3.6.5 The position of repairs of defects shall be carefully marked and pointed out to the user. These marks shall be mentioned in the 
acceptance report. 

3.7 Dimensions and tolerances 

3.7.1 The dimensions of the plates shall be stated on the enquiry and order. 

3.7.2 Until the relevant International Standards are available, the tolerances on dimensions and mass shall be agreed between the 
interested parties and stated on the enquiry and order. 

3.7.3 The requirements of IS0  404 shall apply. 

3.8 Inspection procedures 

The purchaser shall indicate on his enquiry and order which of the inspection procedures listed in I S 0  404 is to be followed 

NOTE - The inspection procedure selected shall, if appropriate, be compatible with the requirements of the International Standard covering the use 
of the product. 

In cases where specific inspection and testing is ordered, the specifications in 3.9 to  3.12 apply. 
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