BS EN
13835:2002

Incorporating
Amendment No. 1

BRITISH STANDARD

Founding — Austenitic
cast irons

The European Standard EN 13835:2002, with the incorporation of
amendment A1:2006, has the status of a British Standard

ICS 77.080.10

AN
| .y
r. 2 -'L; |

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW E.EE. ETr ST g Mub
British Standards

Full document details: BS EN 13835:2002


http://www.avadocuments.com/doc/bs-en-13835-2002
http://www.avadocuments.com/doc/bs-en-13835-2002

BS EN 13835:2002

This British Standard, having
been prepared under the
direction of the Engineering
Sector Policy and Strategy
Committee, was published
under the authority of the
Standards Policy and Strategy
Committee on

27 November 2002

© BSI 2006

ISBN 0 580 40826 4

National foreword

This British Standard is the official English language version of
EN 13835:2002, including amendment A1:2006. It supersedes BS 3468:1986
which is withdrawn.

The start and finish of text introduced or altered by amendment is indicated in
the text by tags (. Tags indicating changes to CEN text carry the number
of the CEN amendment. For example, text altered by CEN amendment 1 is
indicated in the text by @B

The UK participation in its preparation was entrusted to Technical Committee
ISE/35, Cast iron, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this committee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Catalogue
under the section entitled “International Standards Correspondence Index”, or
by using the “Search” facility of the BSI Electronic Catalogue or of British
Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 26, an inside back cover and a back cover.

The BSI copyright date displayed in this document indicates when the
document was last issued.

Amendments issued since publication

Amd. No. Date Comments

16673 31 October 2006 |See national foreword
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Foreword

This document (EN 13835:2002) has been prepared by Technical Committee CEN/TC 190 “Founding Technology”,
the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical text or
by endorsement, at the latest by May 2003, and conflicting national standards shall be withdrawn at the latest by
May 2003.

Within its programme of work, Technical Committee CEN/TC 190 requested CEN/TC 190/WG 2.40 “Wear resistant
and abrasion resistant cast iron” to prepare the following standard:

EN 13835, Founding — Austenitic cast irons.
Annexes A, B, C, D, E and F are informative.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland and the United Kingdom.

Foreword to amendment A1

This document (EN13835:2002/A1:2006) has been prepared by Technical Committee CEN/TC190 “Foundry
technology”, the secretariat of which is held by DIN.

This Amendment to the European Standard EN 13835:2002 shall be given the status of a national standard, either
by publication of an identical text or by endorsement, at the latest by December 2006, and conflicting national
standards shall be withdrawn at the latest by December 2006.

This document has been prepared under a mandate given to CEN by the European Commission and the European
Free Trade Association, and supports essential requirements of a EU Directive.

For relationship with the EU Directive, see informative Annex ZA, which is an integral part of this document.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Cyprus, Czech Republic, Denmark,
Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia, Lithuania, Luxembourg,
Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland
and United Kingdom.
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Introduction

This European Standard deals with the classification of a range of cast irons principally used for their heat and cor-
rosion resistance properties. These properties are obtainable from the Engineering grades in this standard. The
Special Purpose grades also exhibit heat and corrosion resistance properties, but are used principally for their
magnetic properties, or very low expansion characteristics.

The austenitic cast irons are a range of high-alloyed materials with an austenitic matrix, containing nickel, man-
ganese and sometimes copper and chromium. Carbon is present either as graphite flakes or as spheroids. The
spheroidal graphite grades have superior mechanical properties.

The properties of the austenitic cast irons depend upon them having the appropriate structure and mechanical pro-
perties for the application. These properties are dependent upon the control of metal composition within the
specified grades and the metal processing route.

Typical applications for the various grades are given in annex A.
Austenitic spheroidal graphite cast iron can be used for pressure equipment, e.g. for compressor housings.

The suitable material grades for pressure applications and the conditions for their use are given in specific
product or application standards.

For the design of pressure equipment, specific design rules apply.

1 Scope

This European Standard specifies the grades and corresponding requirements for austenitic cast irons. These
requirements are specified in terms of:

graphite form and metal structure: either flake or spheroidal graphite in an austenitic matrix;
chemical composition: as given for each of the grades;

mechanical properties: obtained from separately cast samples.

2 Normative references

I*) 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.

EN 1559-1, Founding — Technical conditions of delivery — Part 1: General

EN 1559-3, Founding — Technical conditions of delivery — Part 3: Additional requirements for iron castings
EN 10002-1, Metallic materials — Tensile testing — Part 1: Method of test at ambient temperature

EN 10045-1, Metallic materials — Charpy impact test — Part 1: Test method

EN 10204:2004, Metallic products — Types of inspection documents

3 Terms and definitions

For the purposes of this European Standard, the following term and definition apply.

3.1

austenitic cast iron

cast material with an austenitic matrix which is iron and carbon based and alloyed with nickel and manganese,

copper and/or chromium in order to stabilize the austenitic structure at room temperature. The graphite can be
present in flake or spheroidal form
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4 Designation

The material shall be designated either by symbol or by number as given in Tables 1 to 4.

5 Order information

The following information shall be supplied by the purchaser:
a) the number of this European Standard (EN 13835);

b) the designation of the material;

c) any special requirements which have to be agreed by the time of acceptance of the order in accordance with
EN 1559-1 and EN 1559-3.

6 Manufacture

Unless otherwise specified by the purchaser, the method of manufacture of austenitic cast irons shall be left to the
discretion of the manufacturer. The manufacturer shall ensure that the requirements defined in this standard are
met for the material grade specified in the order.

Any agreement between the manufacturer and the purchaser shall be made by the time of acceptance of the order.

NOTE For certain applications heat treatment of austenitic cast irons is beneficial, but should only be specified where
service conditions demand such treatment. The heat treatment processes employed are stress relieving and high temperature
stabilising treatments. Details of these treatments are given in annex B.

7 Requirements

7.1 Chemical composition

The chemical composition of austenitic cast iron grades shall be in accordance with Table 1 for the Engineering
grades and Table 2 for the Special Purpose grades. Spheroidal graphite grades are produced either by magnesium
treatment or by treatment with another suitable nodulariser. Unless otherwise specified, other elements may be
present at the discretion of the manufacturer provided that they do not alter the structure or adversely affect the
properties. If the presence of any element specified in Tables 1 or 2 is required to be outside the limits indicated, or
if any other elements are required, their contents shall be agreed between the manufacturer and the purchaser and
specified in the order.

7.2 Mechanical properties

The mechanical properties of the grades of austenitic cast irons obtained from separately cast samples shall be in
accordance with Table 3 for the Engineering grades and Table 4 for the Special Purpose grades.

Other requirements, such as the mechanical properties to be met on cast-on samples or at specified locations on
the castings, shall be agreed between the manufacturer and the purchaser and specified in the order. In such
cases the position of the cast-on sample or the specified location on the casting shall be agreed between the
manufacturer and the purchaser and specified in the order.
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8 Sampling

8.1 General

Samples shall be provided from the same melt as that used to produce the castings which they represent.

8.2 Frequency and number of tests

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

In the absence of either an in-process quality assurance procedure or any agreement between the manufacturer
and the purchaser, a minimum of one sample shall be produced to confirm the material at a frequency to be agreed
between the manufacturer and the purchaser by the time of acceptance of the order.

When impact tests are agreed by the time of acceptance of the order, samples shall be produced at a frequency to
be agreed between the manufacturer and the purchaser.

8.3 Samples

Unless otherwise agreed by the time of acceptance of the order, samples for mechanical testing shall be cast
separately in sand moulds from the same ladle as that used to pour the casting(s).

Separately cast samples shall meet the requirements of either Figures 1, 2 or 3.

Separately cast samples shall not be removed from the mould at a temperature higher than that of the castings. If
heat treatment is necessary, then the samples shall be heat treated with the castings which they represent.

The samples for chemical analysis shall be cast in a manner which ensures that the accurate chemical composition
can be determined.

9 Testing

9.1 Chemical analysis
The methods used to determine the chemical composition of the material shall be in accordance with recognised

standards. Any requirement for traceability shall be agreed between the manufacturer and the purchaser by the
time of acceptance of the order.

9.2 Tensile test

The tensile test shall be carried out in accordance with EN 10002-1.

The tensile test piece (see Figure 4) shall be machined from one of the samples shown in Figures 1, and 2
(hatched parts) or 3. Unless otherwise agreed, the selection of the sample type and option shall be left to the

discretion of the manufacturer.

If, for technical reasons, it is necessary to use a tensile test piece having a different diameter, its original gauge
length shall conform to the following formula:

Lo =565 +So

where
L, isthe original gauge length;
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So is the original cross-sectional area of the test piece.

9.3 Impact test
The impact test shall be carried out on three Charpy V-notched impact test pieces (see Figure 5) in accordance

with EN 10045-1 using test equipment with available energy compatible with the properties of the austenitic cast
iron being tested.

9.4 Other properties

Annexes C, D and E give information on other properties. Annex F gives cross references to other standards.

10 Retests

If any result of tests as given in 7.2 are in non-conformance, then two further test pieces shall be tested. The
samples required to produce these two further test pieces shall have come from the same melt and shall have been
heat treated in the same manner as the castings that they represent.

If the test result from either of the two further test pieces is in non-conformance, then the castings that they repre-
sent shall be deemed to be in non-conformance.

11 Inspection documentation

When ordering material for pressure equipment applications, the equipment manufacturer has the obligation to
request appropriate inspection documentation according to EN 10204:2004, Annex ZA, affirming conformity to the

specification for the material contained in this standard.

For other applications, when requested by the purchaser and agreed with the manufacturer, the manufacturer shall
issue for the products the appropriate inspection document in accordance with EN 10204. 1
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