
JIS Z 3223: 2010 

(JWES/JSA) 

JAPANESE 
INDUSTRIAL 
STANDARD 

Translated and Published by 
Japanese Standards Association 

Covered electrodes for molybdenum steel 
and chromium molybdenum steel 

les 25.160.20 

Reference number: JIS Z 3223 : 2010 (E) 

PROTECTED BY COPYRIGHT 16 S 

Full document details: JIS Z 3223-2010

http://www.avadocuments.com/doc/jis-z-3223-2010
http://www.avadocuments.com/doc/jis-z-3223-2010


Z 3223 : 2010 

Date of Establishment: 1966-03-01 

Data of Revision: 2010-02-22 

Date of Public Notice in Official Gazette: 2010-02-22 

Investigated by: Japanese Industrial Standards Committee 

Standards Board 

© JSA 2011 

Technical Committee on Welding 

JIS Z 3223 : 2010, First English edition published in 2011-05 

Translated and published by: Japanese Standards Association 
4-1-24, Akasaka, Minato-ku, Tokyo, 107-8440 JAPAN 

In the event of any doubts arising as to the contents, 
the original JIS is to be the final authority. 

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized 
in any form or by any means, electronic or mechanicaC including photocopying and microfilm, without 
permission in writing from the publisher. 

Printed in Japan KAjSW 

PROTECTED BY COPYRIGHT 

Full document details: JIS Z 3223-2010

http://www.avadocuments.com/doc/jis-z-3223-2010
http://www.avadocuments.com/doc/jis-z-3223-2010


Z 3223 : 2010 

Contents 

Page 

Introduction······························································································· ·1 

1 Scope ...................................................... ··········································1 

2 Normative references···········································································1 

3 Terms and definitions··········································································2 

4 Classification and symbol indication method············································3 

5 Quality ...................................................... ········································4 

5.1 Dimensions, tolerances and product conditions of electrode·························4 
5.2 Chemical composition of deposited metal·················································4 
5.3 Mechanical properties of deposited metal················································6 
5.4 Welding position to which electrode is applicable and type of current············8 
5.5 Hydrogen content of deposited metal ······················································8 

6 Test methods······················································································8 
6.1 Determination method of lot··································································8 
6.2 Chemical analysis test of deposited metal················································8 
6.3 Tensile test of deposited metal·······························································9 
6.4 Fillet weld test····················································································9 
6.5 Hydrogen content test of deposited metal .............................................. 10 

7 Inspection· ....................................................................................... 11 

8 Designation of product······································································· 11 

9 Marking ...................................................... ····································12 

9.1 Marking on product··········································································· 12 
9.2 Marking on packaging········································································ 12 

10 Packaging························································································ 12 

11 Inspection certification······································································· 12 

Annex A (informative) ISO 3580 System A ................................................... 13 

Annex JA (informative) Comparison table between JIS and corresponding 
International Standard··········································· 21 

PROTECTED BY COPYRIGHT 

Full document details: JIS Z 3223-2010

http://www.avadocuments.com/doc/jis-z-3223-2010
http://www.avadocuments.com/doc/jis-z-3223-2010


Z 3223 : 2010 

Foreword 

This translation has been made based on the original Japanese Industrial 
Standard revised by the Minister of Economy, Trade and Industry 
through deliberations at the Japanese Industrial Standards Committee as 
the result of proposal for revision of Japanese Industrial Standard sub­
mitted by the Japan Welding Engineering Society (JWES)/Japanese 
Standards Association (JSA) with the draft being attached, based on the 
provision of Article 12 Clause 1 of the Industrial Standardization Law ap­
plicable to the case of revision by the provision of Article 14. 

Consequently JIS Z 3223 : 2006 is replaced with this Standard. 

This JIS document is protected by the Copyright Law. 

Attention is drawn to the possibility that some parts of this Standard 
may conflict with a patent right, application for a patent after opening 
to the public, utility model right or application for registration of utility 
model after opening to the public which have technical properties. The 
relevant Minister and the Japanese Industrial Standards Committee 
are not responsible for identifying the patent right, application for a 
patent after opening to the public, utility model right or application for 
registration of utility model after opening to the public which have the 
said technical properties. 

(ii) 
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JAPANESE INDUSTRIAL STANDARD JIS Z 3223 : 2010 

Introduction 

Covered electrodes for molybdenum steel 

and chromium molybdenum steel 

This Japanese Industrial Standard has been prepared based on the second edition of 
ISO 3580 published in 2004 with some modifications of the technical contents. ISO 3580 
is a combined standard of EN 1599 and the standard used around the Pacific Rim, and 
either of them may be used in different global markets. According to this, this Standard 
gives requirements corresponding to the Pacific Rim (System B of ISO 3580) in the text, 
and those of EN 1599 (System A of ISO 3580) in Annex A. 

The portions given sidelines or dotted underlines are the matters in which the con­
tents of the corresponding International Standard have been modified. A list of modifica­
tions with the explanations is given in Annex JA. 

1 Scope 

This Standard specifies the covered electrodes used after the execution of the post 
weld heat treatment for the ferritic and martensitic creep-resisting molybdenum steel 
and chromium molybdenum steel of low alloy steel (hereafter referred to as "electrodes"). 

NOTE: The International Standard corresponding to this Standard and the symbol 
of degree of correspondence are as follows. 

ISO 3580:2004 Welding consumable~Covered electrodes for manual 
metal arc welding of creep-resisting steel~Classification 
(MOD) 

In addition, symbols which denote the degree of correspondence in the 
contents between the relevant International Standard and JIS are IDT 
(identical), MOD (modified), and NEQ (not equivalent) according to 
ISO/lEe Guide 21-1. 

2 Normative references 

The following standards contain provisions which, through reference in this text, 
constitute provisions of this Standard. The most recent editions of the standards (in­
cluding amendments) indicated below shall be applied. 

JJS_Q_Q_Q_~_l ____ Px[}[I~r;tf!!HJ.}x~i~_f!!Jfjit$ __ tQ!f!!:fl:!H;f!_fQx_J~!:Q!-!gb.t __ ~i??l 

JJS_Q_;?_lQl ____ RQlI~(I~ft}f}l~fQJ;:g?1]f!.r./?l~fJ;JH;_t?!!:~ 

JJS_Q_;?_lQ~ ____ RQ1I?(I~ft}_f!1$_fQJ;:_fYt}ld~(I~fJ;JH;_t?!!:~ 

JJS_Z __ Q_QQl~_l _____ Wt}ldi!!g/~lJ.(lf!lli~dJ!!:Q9.t}_~~~$._-:-:J!Q/;f!ll~Ifl:!'y_~P?xtl:·_lJf!nf!!:fl:! 

JJS_Z __ Q_QQl~_~ ______ W~k!jlJ.g_f!nd_fl:!h?dJ!!:Q9.?$_~f!~J(Q9.~b..?!l!J./;'y-:-_l!t!rt){· __ W~lrjllJgJ!!:Q9.?$_~f!~ 
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JIS Z 3011 Welding position defined by means of angles of slope and rotation 

NOTE: Corresponding International Standard : ISO 6947 Welds- Working po­
sitions-Definitions of angles of slope and rotation (MOD) 

JIS Z 3111 Methods of tension and impact tests for deposited metal 

NOTE: Corresponding International Standard : ISO 15792-1 Welding con­
sumables-Test methods-Part 1: Test methods for all-weld metal test 
specimens in steel, nickel and nickel alloys (MOD) 

JIS Z 3118 Method for measurement of amount of hydrogen evolved from steel 
welds 

NOTE: Corresponding International Standard: ISO 3690 Welding and allied 
processes-Determination of hydrogen content in ferritic steel arc weld 
metal (MOD) 

JIS Z 3181 Method of fillet weld test for welding consumables 

NOTE: Corresponding International Standard: ISO 15792-3 Welding consum­
ables-Test methods-Part 3: Classification testing of positional capacity 
and rootpenetration of welding con sum abies in a fillet weld (MOD) 

JIS Z 3184 Method of preparing deposited metal pad and samples for chemical 
analysis 

NOTE: Corresponding International Standard : ISO 6847 Welding consum­
ables-Deposition of a weld metal pad for chemical analysis (MOD) 

JIS Z 3200 Welding consumables-Technical delivery conditions for welding filler 
materials-Type ofproduct, dimensions, tolerances and markings 

NOTE: Corresponding International Standard : ISO 544 Welding consum­
ables-Technical delivery conditions for welding filler ma terials-Type of 
product, dimensions, tolerances and markings (MOD) 

JIS Z 3423 Procurement guidelines for welding consumables 

NOTE: Corresponding International Standard: ISO 14344 Welding and al­
lied processes-Flux and gas shielded electrical welding proc­
esses-Procurement guidelines for consumables (MOD) 

JIS Z 8401 Guide to the rounding ofnumbers 

NOTE: Corresponding International Standard: ISO 31-0:1992 Quantities and 
units-Part 0: General principles (MOD) 

~ ____ r~x_:m~ __ ~n9 __ g~fj_~it.~9.n~ 

F_9x __ tb.~ __ P}.J.XP_Q_~~~_Qf_tb.i~ __ S_t~n9:~r.9:1_th~ __ t~r.m~_~ng __ (l~JiDitiQn~ __ giY~n_in_JJS __ Z_Qs)_Ql:J 
~n9:_JJS_Z __ aQQ1-_~_~ppJy.~ 
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4 Classification and symbol indication method 

The electrodes shall be classified according to the mechanical properties of deposited 
metal, type of coating flux and chemical composition of deposited metal as specified in 
figure 1. Also, the classification according to the hydrogen content in deposited metal 
may be added. 

There are limitations for the combination of the mechanical properties of deposited 
metal, the type of coating flux and the chemical composition of deposited metal, and all 
available types are as specified in table 3. 

L 

Compulsory classification symbol 

Symbol of covered electrode 

Symbol of mechanical properties of deposited metal (as specified in table 3) 

Symbol of type of coating flux (as specified in table 1 including coating 

flux series, welding position and type of current) 

Symbol of chemical composition of deposited metal (as specified in table 2) 

E XX XX-XXX HX 

L Optional classification symbol 

Hydrogen content of deposited metal (as specified in table 5) 

Figure 1 Symbol indication method for classification of electrode 

Table 1 Type of coating flux 

Symbol Coating flux series Welding position a) Type of current b) 

10 c) High cellulose All positions DC (+) 

11 c) High cellulose All positions AC gD-Q.!Q!~ DC (+) 
13 d) High ti tani urn oxide All positions e) AC m1-Q.!Q!'. DC (±) 

15 Low hydrogen All positions e) DC (+) 

16 Low hydrogen All positions e) AC gD-Q.!Q!'. DC (+) 

18 Iron -powder low hydrogen All position except PG AC gD-Q.!Q!~ DC (+) 
19 c) Ilmenite All positions e) AC gD-Q.!Q!'. DC (±) 
20 c) Iron oxide PAand PB AC gD-Q.!Q!~ DC (-) 
27 c) Iron -powder iron oxide PAand PB AC gD-Q.!Q!~ DC (-) 

Notes a) The welding position shall be in accordance with JIS Z 3011. PA: flat, PB : horizontal 
vertical, PG : vertical downward 

b) The meaning of symbol used for type of current shall be as follows. 
AC: Alternating current, DC (+) : Electrode positive, DC (-) : Electrode negative, 
DC (±) : Electrode positive and electrode negative 

c) The relevant coating flux shall only be applicable to the deposited metal of which the 
symbol of chemical composition is 1M3. 

d) The relevant coating flux shall only be applicable to E5513-1CM and E6213-2CIM. 
e) The application of PG is not essential but according to the specification by the manu-

facturer. 
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5 Quality 

5.1 Dimensions, tolerances and product conditions of electrode 

The dimensions, tolerances and product conditions of electrode shall conform to the 
requirements of JlS._Z __ ~_~_QQ. 

5.2 Chemical composition of deposited metal 

The chemical composition of deposited metal shall conform to the requirements speci­
fied in table 2, when the chemical analysis test is carried out in accordance with the 
method of 6.2. 
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Symbol 

C 

0.12 
1M3 

max. 

0.05 to 
CM 

0.12 

0.07 to 
C1M 

0.15 

0.05 to 
1CM 

0.12 

0.05 
1CML 

max. 

0.05 to 
2C1M 

0.12 

0.05 
2C1ML 

max. 

0.05 
2CML 

max. 

.2~MWY 
Q~O.q.tQ 

Q~t2 

Q~O.q.tQ 
_2~MWY·Ni 

QJ.q 

0.05 to 
2C1MV 

0.15 

0.05 to 
3C1MV 

0.15 

0.05 to 
SCM 

0.10 

0.05 
5CML 

max. 

0.05 to 
9C1M 

0.10 

0.05 
9C1ML 

max. 

0.08 to 
9C1MV 

0.13 
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Table 2 Chemical composition of deposited metal 

Unit: % (mass fraction) 

Chemical composition a) b) c) 

Si Mn P S Cr Mo V Others 

0.80 1.00 0.030 0.030 0.40 to - -
-

max. max. max. max. 0.65 

0.80 0.90 0.030 0.030 0.40 to 0.40 to - -

max. max. max. max. 0.65 0.65 

0.30 to 0.40 to 0.030 0.030 0.40 to 1.00 to 0.05 -

0.60 0.70 max. max. 0.60 1.25 max. 

0.80 0.90 0.030 0.030 1.00 to 0.40 to - -

max. max. max. max. 1.50 0.65 

1.00 0.90 0.030 0.030 1.00 to 0.40 to - -

max. max. max. max. 1.50 0.65 

1.00 0.90 0.030 0.030 2.00 to 0.90 to - -

max. max. max. max. 2.50 1.20 

1.00 0.90 0.030 0.030 2.00 to 0.90 to - -

max. max. max. max. 2.50 1.20 

1.00 0.90 0.030 0.030 1.75 to 0.40 to - -

max. max. max. max. 2.25 0.65 

.Q:Qo. .QA(LtQ, 0--5mo . Q:Q~.Q. . 2:QO . .tQ. Q:o.Q.t.Q . O . .JJ~J9. NJ:2.o. .. QJQ.t9.Q:O.Q.Q 
m!!~·. ,LQo. w.g~~ mf!:~·. . 2:Qo. Q:9..0 . o.. .. qQ WJ ... QQ.t9.~:o..O. 

.Q:~Oj& .QAo...tQ . O.·Q~O . Q:o..~.Q_ . t~O . .tQ_ Q:2.0 . O.·JQJ9. 
NJ:2.o.. .. QJQ.t9.Q:O.Q.Q 
W.LQQ.t9.~:o..O. 

.Q:~o. ,LQo.. w.g~~ mf!:~·. .2:Qo.. mf!:~.·, o..·.4Q 
NiJt7.Q.tQ.L2Q 

0.60 0.40 to 0.030 0.030 2.00 to 0.90 to 0.20 to 
Nb 0.010 to 0.050 

max. 1.50 max. max. 2.60 1.20 0.40 

0.60 0.40 to 0.030 0.030 2.60 to 0.90 to 0.20 to 
Nb 0.010 to 0.050 

max. 1.50 max. max. 3.40 1.20 0.40 

0.90 1.00 0.030 0.030 4.0 to 0.45 to -
Ni 0.40 max. 

max. max. max. max. 6.0 0.65 

0.90 1.00 0.030 0.030 4.0 to 0.45 to -
Ni 0.40 max. 

max. max. max. max. 6.0 0.65 

0.90 1.00 0.030 0.030 8.0 to 0.85 to -

Ni 0.40 max. 
max. max. max. max. 10.5 1.20 

0.90 1.00 0.030 0.030 8.0 to 0.85 to -

Ni 0.40 max. 
max. max. max. max. 10.5 1.20 

Ni Q:B.Q max. 

(M~+.NiLtf>.Q. 

0.30 ,L~o.. 0.01 0.01 8.0 to 0.85 to 0.15 to 
w.g~: 

Cu 0.25 max. 
max. max. max. max. 10.5 1.20 0.30 

Al 0.04 max. 

Nb 0.02 to 0.10 

N 0.02 to 0.07 
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