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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO 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.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/
iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 44, Welding and allied processes,
Subcommittee SC 3, Welding consumables.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.

Official interpretations of ISO/TC 44 documents, where they exist, are available from this page: https://
committee.iso.org/sites/tc44/home/interpretation.html.

This fourth edition cancels and replaces the third edition (ISO 14172:2015), which has been technically
revised.

The main changes compared to the previous edition are as follows:

— To be added after DIS ballot
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Welding consumables — Covered electrodes for
manual metal arc welding of nickel and nickel alloys —
Classification

1 Scope

This document prescribes requirements for the classification of nickel and nickel-alloy covered
electrodes for manual metal arc welding and overlaying. The classification of the covered electrodes is
based on the chemical composition of their deposited all-weld metal. It includes those compositions in
which the nickel content exceeds that of any other element.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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.

ISO 544, Welding consumables — Technical delivery conditions for filler materials and fluxes — Type of
product, dimensions, tolerances and markings

[SO 6847, Welding consumables — Deposition of a weld metal pad for chemical analysis
ISO 14344, Welding consumables — Procurement of filler materials and fluxes

ISO 15792-1:2020, Welding consumables — Test methods — Part 1: Test methods for all-weld metal test
specimens in steel, nickel and nickel alloys

ISO 80000-1:2009, Quantities and units — Part 1: General

3 Terms and definitions
No terms and definitions are listed in this document.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

4 (Classification

A covered electrode shall be classified in accordance with the chemical composition of the all-weld
metal as given in Table 1. The required mechanical properties for the classification’s all-weld metal are
listed in Table 2.

The symbol for the classification is divided into two parts:
a) the first part gives a symbol indicating the product/process to be used;

b) the second part gives a symbol indicating the chemical composition of the all-weld metal.

©1S0 2022 - All rights reserved 1
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5 Symbols and requirements

5.1 Symbol for the product/process

The symbol for covered electrodes used for manual metal arc welding shall be the letter “E”.

5.2 Symbol for the chemical composition of the all-weld metal

The symbol for the chemical composition of the all-weld metal shall comprise “Ni” plus four digits, as
shown in Table 1. The first digit is an indicator of the class of alloy deposited, where:

1 indicates significant molybdenum addition without significant chromium addition (nickel-
molybdenum alloys);

2 indicates no significant alloy addition;
4 indicates significant copper addition (nickel-copper alloys);

6 indicates significant chromium addition, with iron less than 25 % (nickel-chromium-iron and
nickel-chromium-molybdenum alloys);

8 indicates significant chromium addition, with iron more than 25 % (nickel-iron-chromium alloys).

The remaining digits indicate the particular alloy deposited. The basis of the system of designation is
described in Annex A.

NOTE In addition, the chemical symbol can be used.

6 Chemical analysis

Chemical analysis shall be performed on any suitable all-weld metal test specimen. In case of dispute,
the test specimen specified in ISO 6847 shall be used. The test results shall meet the requirements of
Table 1 for the classification under test. Any analytical technique can be used; but, in case of dispute,
reference shall be made to established published methods.

7 Mechanical properties of the all-weld metal

Mechanical properties are not part of the designation, but they are required for classification. The
mechanical properties of the all-weld metal, deposited using covered electrodes in accordance with
Table 1, shall be determined using a test assembly type 1,3 in accordance with ISO 15792-1:2020 with
4,0 mm electrodes. The minimum tensile properties shall be in accordance with Table 2.

8 Rounding procedure

Actual test values obtained shall be subject to ISO 80000-1:2009, B.3, Rule A. If the measured values are
obtained by equipment calibrated in units other than those of this document, the measured values shall
be converted to the units of this document before rounding. If an average value is to be compared to the
requirements of this document, rounding shall be done only after calculating the average. The rounded
results shall fulfil the requirements of the appropriate table for the classification under test.

2 © IS0 2022 - All rights reserved



2022(E)

ISO/DIS 14172

"% 0200 1Z “Xew 9% G00‘Q uolog

"Po3B1S 9SIMISI0 SSa[unN "Xew GTQ‘Q Inj[ns “xew 0z o snloydsoyd N

"win[eIue) pue 3[eqod SUIpniIXa ‘% G‘0 PA9IXa 10U [[BYS SIUSWS[A paljioadsun Jo (€101 9L,

‘wnejue) aq Ued JUajU0d WNIGOTU 3Y3 Jo 9%, 0z 03 dn -

‘sanaed Su1oe11u0d usaM1aq paaade aq pinoys pue padinbal aq ued s[pAda]1[eqod 19mo[ ‘suonredijdde ure11ad 1oy ‘pary1oads 9SIMIBYI0 SSO[UN I[BQOD 9 UBD JUSIUOD [92IU Y1 JO % T 03d ¢

"98uel © 10J SHWI] WNWIXLW PUE WNWIUIW 9}BIIPUI UMOYS SIN[EA OM], "BWIXEW d.1€ [93[d1u 3dodXd SJUaWI[o [[e 10 san[ea d[3ulS ¢

_ _ 07 0T _ > _ 029 . . N _ .
o1 | oyoer Sea | s Lo | o011 s 80°0 OWANSASTIDIN| 2909 IN
_ 0's 0% | 07¢ . . . 029 . , o . . I .
e | ovtz | oveng | 050 | ogo | oro | J8 | oo | Lo 0T 50°0 EANVOWOSIDIN|  SS09 IN
S£0°0 _ _ _ 0'62 _ . . 0'8e _ 0t | o'sz . 0Z'0
e v og0 | o1 | 305 [ 00 | oo [aaez | 5T | eveoto 1SEZ24LZI0IN|  SHO9IN
. 097 . 2z . 0'sS . 0TI . s7'0
AST'0 — - — | ogez| V0 | otdr | 0T | Sna — 0T | obg | 0T | o1t XIVOT2ASZIOIN| 209 IN
UOII-WNIWO.IYD-[9YIIN
0'sT o' — 072 . ‘ ‘ 0'sh . L0 . 0T 010
oo v ooz | 1O 50 0s | S | S0 | oren | 9F | oreo | orcoo OWPTMZZIOIN|  TEZ9IN
$20°0 _ _ sz | oS _ ol _ 0Th . \ . . _ i ~
e it | ovias St | szo | ot 0T 5T 010 ANOSIDIN|  ZLT9IN
. oc | o7z . 0'€9 . . * 0'9 .
— 02 | oveq | ovger | SO z — e | 0 80 0% | ovgy | OO ANEUWOZIDIN| 7809 IN
\ _ _ 9t | 08z . . R . . o' 5P .
d200 o0z | ovoigz | OF0 | 90 | oro |wwoes| g0 | oso | % | S| s00 EANLZIDIN| 9509 IN
WNIWOIYD-[ONIIN
. . \ 079 | o1 . _ . .
- - o' — 5T 01 - n | orgez | ET 5 0 ST ILANEUNLZODIN|  T90F IN
— — — — — ot | seo | — | A% ok | st sz | ov | s1o ILEUNOENDIN|  090% IN
Jaddoo-[axaIN
0v . 026 . p . . p
— — — — — | gy | 0T — Yoo | o 1 L0 L' 010 EILIN|  T90ZIN
PYIIN
pS3I0N M ol aN ) 1L v ) IN ny 15 2y up 3 [0quIAs [0quIAs
°p 2 : @ : [es1way) [eorIWNN
e(ssew 4q) % [oqui4s Loy y

uonsodurod fesrway)

sjudwa.I1mba.x uonyisoduiod [eI1WAYD [E}dW P[OM-[[E PUE S[OqUIAS — T d[qeL

© IS0 2022 - All rights reserved



2022(E)

ISO/DIS 14172

"% 0Z0°0 1Z “XBW % G00°0 Uolog

"Pa31e1S 9STMIIYI0 SSI[UN "XeW G0 INJ[NS “Xew 0z0‘Q shioydsoyd »

‘winjejue) pue 1[eqod UIpn[oxa ‘9, ‘0 PI9IXa 10U [[BYS SIUSWA[e paljidadsun Jo [e101dY L  p

"wn[ejue) aq ued JUdIU0D WNIGOIU 93 Jo 9% 0z 03 dn 5

‘sanyaed Sunoe)uod usamiaq paatde aq pinoys pue palinbalaq ued s[pAd]1[eqod I9mo[ ‘suonyedtjdde urel1ad 1o ‘paryoads 9SIMIBYI0 SSA[UN J[BOD A UBD JUIIUOD [9YIUdYIJO % T 03d) ¢

*98uel € 10J SHWI] WNWIXEW PUB WNWIUIW 9}BIIPUI UMOYS SIN[EA OM], "BWIXEW d.18 [93[o1u 3dedXs Sjuawa[o [[e 10 son[ea o[Suls e

S'e _ S'e _ 092 _ . S'e 0'LY ‘ 7T 091 0 ‘ MEOIN .
057 057 007 0agz |oovy | 0 | oago | um | oygy | OFO -0p9regszigiN|  ceEIN
payioads
a19yMm
el _ _ . 57 0'LT . - . 0'65 . . . 5% . B :
. 007 | orger | 0T |80 0T 00T | grog | OO W924STIDIN| €819 IN
d €00
payjroads
a1ayM . . . 5 0'LT . 3 . 0°09 . . . 501 .
ol o1 | ovger | 0T |80 0T | 00T | g | 010 UW924STIOIN|  Z8T9IN
XBW €0y
B B . 57 §1€ . ' B 005 . . 0ZT . .
3 S0 01071 01087 S0 S0 U S0 L0 010 0's S0°0 qAN6°40€1DIN ZST9 IN
$200 5z o€ 0L1 029 . . . 5 .
L e00 — — orgo | orso | oot | — - - ww | S0 Lo | 02l | ogp | 00 | OWANZIPA9LIOIN|  EEETIIN
B B B 57 0 0'LT B el B 029 . . . 5 .
orgo | o150 | 0r0%1 wrw |80 80 | 02T | oo | OT0 | OWANZIPA9TIIN|  EET9IN
‘ 0y 0'LT 0'29 ‘ ‘ ‘ ‘ ‘
deoo — — — 0157 010°CT — a1 — U 0S°0 SL0 01T S'e 800 qAN69ASTIDIN ZET9 IN
Se - S‘e S‘e 02T - = - 0'SS ‘ ‘ ‘ S‘e ‘
0157 0101 0101 010°CT unw S0 L0 0¢T 010 0Z0 MOWANBIASTIDIN G609 IN
. o 5 0 0'LT B ] B 0SS . . . 5%y .
ST orez | orso | o071 wnn |80 Lo | 02 | ooy | STO OWANPRAVTIOIN|  #609 IN
B B 5’ 5 0'LT B B B 0°09 . . . 5 _
o101 | o107 | or0%T |80 0T | 020 | grgq | 020 ONANB2ASTIOIN|  €€609 IN
B B B 5 5 0'LT B B B 0°09 . . . 0's _
o101 | o107 | 00T e |80 0T | 020 | ggq | 020 OWANB2ASTIOIN| €609 IN
[oqui4s [oqu4s
2pSI0N M A o 2aN 1 1 v o) QN no 1S od uW 2 [e2TwaY) -
e(ssew £4q) 9,
uonisodwod [esrway) [oqus £Aoyy

(panunuos) T 31qeL,

© IS0 2022 - All rights reserved



2022(E)

ISO/DIS 14172

"% 0200 4Z “Xeu % 5000 uoJog J
"Po3B31S 9SIMISI0 SSa[uN "Xew GTQ‘Q Inj[ns “xew 0z o snloydsoyd N
‘winjejue) pue 3[eqod Surpniixe ‘9, G0 pe9dxe 10U [[BYS SJuswae payoadsun jo [e1039Y ],

‘wnejue) aq ued JU9IU0d WNIGOIU 91 JO % 0z 03 dn 5

‘sanaed Sunoe11u0d usam1aq pasade aq pinoys pue paiinbad aq ued s[pAda]1[eqod 19mo[ ‘suoniedijdde urel1ad 1oy ‘pary1oads 9SIMIBYI0 SSO[UN I[BGOD 9 UBD JUSIUOD [9IIUdYIJO % T 03d ¢

*98uel  10J SHWI] WNWIXEW PUE WNWIUTW 9}BIIPUI UMOYS SIN[EA OM], "BWIXEW d.1€ [93[01U 3dodXd SJUaWI[o [[e 10 san[ea 9[3UIS ¢

— — i P e I so | o1 | 9| - ro | OS5 | ot 200 I1DVOABZOWIN| 6901 IN
0 i 7 B I I — oe | Q% | o | zo | 28 | oz | 200 IDOLOWIN|  L9OTIN
01 i Y 01 — — o1 | Skl g0 | 2o | ze | 1| 200 ZOWIN|  990TIN
— e o I R — — | 95 - ro | D41 o1 | 200 994810PZ0OWIN| 290 IN
oo — | SE | - — — — — | 38 | | o 0L ST 01’0 NOMOZOWIN| 6001 IN
ot — e — | EE - — — | % | s | zo | oor | sT | oro IDM6TOWIN|  800T IN
01 90 BO%MN — omwm - = 5C .ﬂmm S0 01 oww.w 01 zro SRAEIDSZONIN ¥00T IN
0T o0 |00 | — 01 — — sz | 91 g0 | o | 2L | o1 | o0 S248ZOWIN|  TOOT IN
wnuapqA[ow-[PyIIN
— — SR — | o 10 — | 2B NE ] co | ooe | 05| e0 OWSZID0EPAIN|  S9T8IN
AN o, — — |k | ot |2 o | 1o — [ 2O OE | s | oo | & | 900 OWOZO46ZIIIN|  SZ08IN
AST0 — — — — |0 o | Bl — | Y| - g0 | OTE | 50 | 050 | orevoressziom|  vosomw
oo — — — [ - - — 28— Q& 09 | oide | it MOPJBZION|  Z0L9IN
- - — | ogo |ovoee | — - = loow| — |oigo | Ot | oveo | oveso ANZPAEDIN) - TOL9N
opSION | M A oW | SN | D 0 v o | aN | m s od un 0 | s
:o_u_mmmm“:w%ww%_\oﬁwsu 1oquifs Aoty
(ponuijuod) T a1qel,

© IS0 2022 - All rights reserved



