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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 121, Welding, the Secretariat
of which is held by DS.

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text or by endorsement, at the latest by April 2000, and conflicting national standards shall be withdrawn at
the latest by April 2000.

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, Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland and the United Kingdom.
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Introduction

For creep-resisting steel welding consumables it should be noted that the mechanical properties of all-weld
metal test specimens used for classification will vary from those obtained in production joints because of
differences in welding conditions, material composition and shielding gas or flux.

Although combinations of wires and fluxes supplied by individual companies can have the same grading, the
individual wires and fluxes from different companies are not interchangeable unless verified in accordance
with this standard.

1      Scope

This standard specifies requirements for classification of wire electrodes, wires and rods for gas tungsten arc
welding, gas shielded metal arc welding and submerged arc welding of creep-resisting and low alloy
elevated temperature steels. The classification of the wire electrodes, wires and rods is based on their
chemical composition.

2      Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications.
These normative references are cited at the appropriate places in the text and the publications are listed
hereafter. For dated references, subsequent amendments to or revisions of any of these publications apply
to this European Standard only when incorporated in it by amendment or revision. For undated references
the latest edition of the publication referred to applies.

EN 759, Welding consumables - Technical delivery conditions for welding filler metals - Type of product,
dimensions, tolerances and marking.

EN 1597-1, Welding consumables - Test methods - Part 1: Test piece for all-weld metal test specimens in
steel, nickel and nickel alloys.

EN ISO 13916, Welding - Guidance on the measurement of preheating
temperature, interpass temperature and preheat maintenance temperature (ISO 13916:1996).

ISO 31-0:1992, Quantities and units - Part 0: General principles.

3      Classification

A wire electrode, wire or rod is classified in accordance with its chemical composition in Table 1.

When the wire electrode, wire or rod is classified in combination with a gas or flux for welding the
classification shall be prefixed with a symbol in accordance with clause 4 as appropriate.

As a consequence the classification is divided into two parts:

a) the first part gives a symbol indicating the product/process to be identified;

b) the second part gives a symbol indicating the chemical composition of the wire electrode, wire or rod.

4      Symbols and requirements

4.1   Symbol for the product/process

The symbol for the wire electrode, wire or rod used in the arc welding process shall be the letter G (gas
shielded metal arc welding), S (submerged arc welding) and/or W (gas tungsten arc welding).

The all-weld metal deposited in combination with a shielding gas or a flux shall meet the requirements in
Table 2.
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4.2   Symbol for the chemical composition of wire electrodes, wires and rods

The symbol in Table 1 indicates the chemical composition of the wire electrode, wire and rod determined
under conditions given in clause 6.

Table 1: Symbols for the chemical composition
 of wire electrodes, wires and rods

$OOR\
V\PEROV

&KHPLFDO�FRPSRVLWLRQ�LQ����P�P��������

& 6L 0Q 3 6 &U 0R 9 2WKHU�HOHPHQWV

0R �����WR����� �����WR����� �����WR����� ����� ����� � �����WR����� � �

0R6L �����WR����� �����WR����� �����WR����� ����� ����� � �����WR����� � �

0Q0R �����WR����� �����WR����� �����WR����� ����� ����� � �����WR����� � �

0R9 �����WR����� �����WR����� �����WR����� ����� ����� �����WR����� �����WR����� �����WR����� �

0R96L �����WR����� �����WR����� �����WR����� ����� ����� �����WR����� �����WR����� �����WR����� �

&U0R� �����WR����� �����WR����� �����WR����� ����� ����� �����WR����� �����WR����� � �

&U0R�6L �����WR����� �����WR����� �����WR����� ����� ����� �����WR����� �����WR����� � �

&U0R9� �����WR����� �����WR����� �����WR����� ����� ����� �����WR����� �����WR����� �����WR����� �

&U0R9�6L �����WR����� �����WR����� �����WR����� ����� ����� �����WR����� �����WR����� �����WR����� �

&U0R� �����WR����� �����WR����� �����WR����� ����� ����� ����WR���� �����WR����� � �

&U0R�6L �����WR����� �����WR����� �����WR����� ����� ����� ����WR���� �����WR����� � �

&U0R�0Q�� ���� ���� �����WR����� ����� ����� ����WR���� �����WR����� � �

&U0R�/ ���� �����WR����� �����WR����� ����� ����� ����WR���� �����WR����� � �

&U0R�/6L ���� �����WR����� �����WR����� ����� ����� ����WR���� �����WR����� � �

&U0R� �����WR����� �����WR����� �����WR����� ����� ����� ����WR���� �����WR����� � �

&U0R�6L �����WR����� �����WR����� �����WR����� ����� ����� ����WR���� �����WR����� � �

&U0R� �����WR����� �����WR����� �����WR����� ����� ����� ����WR����� �����WR����� ���� 1L����

&U0R�6L �����WR����� �����WR����� �����WR����� ����� ����� ����WR����� �����WR����� � �

&U0R�� �����WR����� ���� ����WR���� ����� ����� ����WR����� �����WR����� �����WR����� 1L�����WR����
1E������WR�����
1������WR�����
&X�����

&U0R:9�� �����WR����� �����WR����� �����WR����� ����� ����� �����WR����� �����WR����� �����WR����� 1L����
:������WR�����

&U0R:9��6L �����WR����� �����WR����� �����WR����� ����� ����� �����WR����� �����WR����� �����WR����� 1L����
:������WR�����

= $Q\�RWKHU�DJUHHG�FRPSRVLWLRQ

���,I�QRW�VSHFLILHG��1L��������&X��������9���������1E���������&U�������
���6LQJOH�YDOXHV�VKRZQ�LQ�WKH�WDEOH�DUH�PD[LPXP�YDOXHV�
���7KH�UHVXOWV�VKDOO�EH�URXQGHG�WR�WKH�VDPH�QXPEHU�RI�VLJQLILFDQW�ILJXUHV�DV�LQ�WKH�VSHFLILHG�YDOXH�XVLQJ�WKH�UXOHV�LQ�DFFRUGDQFH�ZLWK�DQQH[�%�
5XOH�$�RI�,62�����������
���$�0Q�6L�UDWLR�RI�!�����LV�GHVLUDEOH�
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Table 2: Mechanical properties of all-weld metal

$OOR\
V\PEROV

0LQLPXP�SURRI
VWUHQJWK
5

S���

1�PP�

0LQLPXP�WHQVLOH
VWUHQJWK

5
P

1�PP�

0LQLPXP���

HORQJDWLRQ
$

�

,PSDFW�HQHUJ\�.
9

��-��DW������& +HDW�WUHDWPHQW�RI�DOO�ZHOG�PHWDO

0LQLPXP
DYHUDJH�IURP�WKUHH
WHVW�VSHFLPHQV

0LQLPXP�VLQJOH
���YDOXH

�3UHKHDW�DQG�LQWHUSDVV
WHPSHUDWXUH

�&

3RVW�ZHOG�KHDW�WUHDWPHQW
RI�WHVW�DVVHPEO\

7HPSHUDWXUH��

�&
7LPH��

PLQ

0R�0R6L ��� ��� �� �� �� ����� QRQH �

0Q0R ��� ��� �� �� �� ����� QRQH �

0R9�0R96L ��� ��� �� �� �� ����WR���� ����WR���� ��

&U0R��
&U0R�6L

��� ��� �� �� �� ����WR���� ����WR���� ��

&U0R9��
&U0R9�6L

��� ��� �� �� �� ����WR���� ����WR���� ��

&U0R��
&U0R�6L�
&U0R�0Q

��� ��� �� �� �� ����WR���� ����WR���� ��

&U0R�/�
&U0R�/6L

��� ��� �� �� �� ����WR���� ����WR���� ��

&U0R��
&U0R�6L

��� ��� �� �� �� ����WR���� ����WR���� ��

&U0R��
&U0R�6L

��� ��� �� �� �� ����WR���� ����WR���� ���

&U0R�� ��� ��� �� �� �� ����WR���� ����WR���� ���

&U0R:9���
&U0R:9��6L

��� ��� �� �� �� ����WR������

RU�����WR������

����WR���� ���

= $Q\�RWKHU�DJUHHG�PHFKDQLFDO�SURSHUWLHV
���*DXJH�OHQJWK�LV�HTXDO�WR�ILYH�WLPHV�WKH�WHVW�VSHFLPHQ�GLDPHWHU�
���2QO\�RQH�VLQJOH�YDOXH�ORZHU�WKDQ�PLQLPXP�DYHUDJH�LV�SHUPLWWHG�
���7KH�WHVW�SLHFH�VKDOO�EH�FRROHG�LQ�WKH�IXUQDFH�WR������&�DW�D�UDWH�QRW�H[FHHGLQJ������&�K�
���7ROHUDQFH������PLQ�
���,PPHGLDWHO\�DIWHU�ZHOGLQJ�WKH�WHVW�VSHFLPHQ�VKDOO�EH�FRROHG�GRZQ�WR������&�WR������&�DQG�NHSW�DW�WKLV�WHPSHUDWXUH�IRU�DW�OHDVW���K�

Licensed Copy: Akin Koksal, Bechtel Ltd, 12 December 2002, Uncontrolled Copy, (c) BSI
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5 Mechanical tests

Tensile and impact tests and any required retests shall be carried out in the post weld heat treated condition
as specified in Table 2 using an all-weld metal test piece prepared in accordance with EN 1597-1, as
described below in 5.1 and 5.2. The shielding gas or flux used in a classification test shall be reported.

5.1  Preheating and interpass temperatures

Preheating and interpass temperatures shall be selected for the appropriate all-weld metal type from Table
2.

The preheating and interpass temperatures shall be measured using temperature indicator crayons, surface
thermometers or thermocouples, in accordance with EN ISO 13916.

The interpass temperature shall not exceed the maximum temperature indicated in Table 2. If, after any
pass, the interpass temperature is exceeded, the test piece shall be cooled in air to a temperature within the
limits of the interpass temperature.

5.2  Pass sequence and welding conditions

The pass sequence shall be as indicated in Table 3 and welding conditions as given in Table 4.

The direction of welding to complete a layer consisting of two passes shall not vary, but the direction of
welding of layers shall be alternated.

Table 3:  Pass sequence
3URFHVV 7\SH�RI�WHVW

DVVHPEO\
(1�������

'LDPHWHU

PP

3DVVHV�SHU�OD\HU 1XPEHU�RI�OD\HUV

* � ��� ���� ��WR���

6 � ��� ���� ��WR���

6 � ������� ���� ��WR���

: � ��� ���� ��WR���
���7KH�WRS�OD\HU�FDQ�EH�FRPSOHWHG�ZLWK�WKUHH�SDVVHV�
���7KH�WRS�OD\HU�FDQ�EH�FRPSOHWHG�ZLWK�WKUHH�RU�IRXU�SDVVHV�

Table 4: Welding conditions
3URFHVV 'LDPHWHU

PP

:HOGLQJ
FXUUHQW

$

:HOGLQJ
YROWDJH

9

&RQWDFW
WXEH

GLVWDQFH
PP

7UDYHO�VSHHG

PP�PLQ

* ��� �������� �� ������ ��������

6 ��� �������� ������ ������ ��������

6 ������� �������� ������ ������ ��������

: ��� �������� �� � ��������
���7KH�ZHOGLQJ�YROWDJH�ZLOO�GHSHQG�RQ�WKH�FKRLFH�RI�VKLHOGLQJ�JDV�
���,W�LV�QRW�SRVVLEOH�WR�VHW�WKH�YROWDJH�RQ�D�7,*�ZHOGLQJ�HTXLSPHQW�
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6 Chemical analysis

Chemical analysis is performed on any suitable specimen of the product. Any analytical technique may be
used, but in case of dispute reference shall be made to established published methods.

NOTE: See Bibliography.

7 Technical delivery conditions

Technical delivery conditions shall meet the requirements of EN 759. 

8 Designation

The designation of wire electrodes, wires and rods shall follow the principle given in the examples below.

EXAMPLE 1:

A wire electrode for gas shielded metal arc welding with the chemical composition within the limits of the
alloy symbol CrMo1Si of Table 1 is designated:

Wire electrode EN 12070 - G CrMo1Si

EXAMPLE 2:

A wire electrode for submerged arc welding with the chemical composition within the limits of the alloy
symbol CrMo1 of Table 1 is designated:

Wire electrode EN 12070 - S CrMo1

EXAMPLE 3:

A rod for tungsten arc welding with a similar chemical composition is designated:

Welding rod EN 12070 - W CrMo1

where:

     EN 12070 = standard number;

    W = product/arc welding, W for TIG welding (see 4.1);

     CrMo1 = chemical composition of the rod (see Table 1).
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