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Foreword

53:2019(E)

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 ] ] led ] 2
descrjbed in the ISO/IEC Directives, Part 1. In particular, the different approval criteriamn

intenance are

beded for the

differjent types of ISO documents should be noted. This document was drafted in aceordgqnce with the

Attenltion is drawn to the possibility that some of the elements of this documént'may be the subject of

e [SO list of patent declarations received (see www.iso.org/patents).

Any tfade name used in this document is information given for the convenience of users

const

tute an endorsement.

rights. ISO shall not be held responsible for identifying any or all such-patent rights. Details of
htent rights identified during the development of the document will be'in the Intrody

ction and/or

and does not

For an explanation of the voluntary nature of standards;'the meaning of ISO specific terms and

expre
World

Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT)

.org/iso/foreword.html.

This

document was prepared by Technical -Committee ISO/TC 44, Welding and alli

Subcammittee SC 7, Representation and terms(

Any f]
shoul
listin
exist,

b of these bodies can be found at www.iso.org/members.html. Official interpretation
are available from this pagethttps://committee.iso.org/sites/tc44/home/interpreta

pedback, question or request for.efficial interpretation related to any aspect of th
H be directed to the Secretariat'of ISO/TC 44/SC 7 via your national standards body. A complete

ssions related to conformity assessment, as well as information about ISO's adhgrence to the

see WwWw.iso

bd processes,

is document

5, where they
ion.html.

This fifth edition cancels and replaces the fourth edition (ISO 2553:2013), which has bee
revis¢d. The main changes:eompared to the previous edition are as follows:

efitorial corrections especially to align with other ISO/TC 44 standards and terminol

filgures updated to more accurately reflect welds illustrated;

plug welds'in circular and elongated holes (slots) — clarification especially as it relates

=)

d-Figure 5 is now shown as Table 5 for clarity;

n technically

PEY;

to slot welds;

Clause 6 has been revised to reflect Pacific Rim practices.
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Introduction

The symbols given in this document can be used on technical drawings for welded components. Design-
related specifications, such as type, thickness, and length of weld, weld quality, surface treatment, filler
material and testing specifications, can be indicated directly at the weld by means of the symbols. The

principals of

this document can be applied to brazed and soldered joints.

Clarity can be improved by references to collective information in the drawings or references to
additional design-related documents.

Preparation for production can require detailed welding-related planning. The type of representation

described in
related info
This informe
procedure sy

Technical dr

this document can be used for this purpose and complemented by additional produ
'mation (e.g. welding position, welding process, WPS, joint preparation, préhed
tion is often given in production-related documents, such as work schedules)or w¢
ecifications (WPS).

hwings are intended to clearly and understandably illustrate design-related specifica

Welding-related drawings are prepared and checked by specially trained personfie] (see ISO 1473

This docume
arrow side a
market need
document. T
accordance V

hd other side on drawings, and allows for either to be used in iselation, to suit a part
. Application of either approach identifies a welding symbol in accordance wit]
he approach in accordance with system A is based on 18072553:19921. The appro
vith system B is based upon standards used by Pacific-Rim countries.

ction-

ting).
elding

tions.
1).

nt recognizes that there are two different approaches in the global market to designafte the

icular
n this
ich in

1)  Withdrawn.

Vi
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Welding and allied processes — Symbolic representation
on drawings — Welded joints

1 S

cope

This document defines the rules to be applied for symbolic representation of welded joints on technical

draw

welds

[tis rq

=lEe)

|
= 0

I
|2 e)

The s
for ex

An alternative designation method is presented“which can be used to represent weld

draw
joint |
the sy

NOTE

demonstrate the proper applicationwfprinciples.

2 N

The f
const
undat

[SO1
[SO1

nas This can include information about the gegmetrv manufacture gualitv and t
s} =] r& T o4

. The principles of this document can also be applied to soldered and brazed jointst

auses, tables and figures which carry the suffix letter "A" are applicdble only to
bpresentation system based on a dual reference line;

auses, tables and figures which carry the suffix letter "B" aretapplicable only to
bpresentation system based on a single reference line;

auses, tables and figures which do not have the suffixletter "A" or "B" are applic
ystems.

ymbols shown in this document can be combined with other symbols used on techni
ample to show surface finish requirements.

ngs by specifying essential design information such as weld dimensions, quality l¢
breparation and welding process(es).are then determined by the production unit in ¢
ecified requirements.

Examples given in this document, including dimensions, are illustrative only and af

ormative references

bllowing documents are referred to in the text in such a way that some or all of
tutes requirements of this document. For dated references, only the edition cited
ed references, the latest edition of the referenced document (including any amendmg

P8 (all parts), Technical drawings — General principles of presentation

P9-1, Technical product documentation (TPD) — Presentation of dimensions and toleran

sting of the

bcognized that there are two different approaches in the global market to designate the arrow side
and ofher side on drawings. In this document:

the symbolic

the symbolic

able to both

ral drawings,

ed joints on
bvel, etc. The
rder to meet

e intended to

their content
applies. For
ents) applies.

ces — Part 1:

Gener

at principtes

[SO 3098-2, Technical product documentation — Lettering — Part 2: Latin alphabet, numerals and marks

ISO 4063, Welding and allied processes — Nomenclature of processes and reference numbers

ISO/TR 25901 (all parts), Welding and related processes — Vocabulary

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/TR 25901 (all parts) and the
following apply.

© IS0 2019 - All rights reserved
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

31

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

welding symbol
symbol consisting of an arrow line (3.3)and a reference line (3.4) and which can also include elementary
symbols (3.8) and supplementary symbols (3.9), dimensions and/or tail, used on technical drawings

Note 1 to entry: See Clause 4.

3.2

basic welding symbol

symbol cons
and only to i

Note 1 to entr]

3.3
arrow line
leader line u{

Note 1 to entr]

3.4
reference li
part of the

sting of an arrow line (3.3), reference line (3.4) and tail used when the joint js-net spe
hdicate that a welded joint is to be made

y: See 4.2.

ed to indicate that the joint is to be welded generally drawn at135° to the reference ling

y: See 4.6.

he
welding symbol (3.1) on which the elementary symbol (3.8) is located, generally d

parallel to thle bottom edge of the drawing

Note 1 to entr]

3.5
tail
V-shaped ele

Note 1 to entr]

3.6
arrow side
side of the jo

Note 1 to entr]

3.7
other side

y: See 4.7.

ment added to the end of thecontinuous reference line (3.4) away from the arrow line

y: See 4.8.

nt to which the-grrow line (3.3) is pointing

y: See 4.7.2.1;

opposite sidg

cified

 (3:4)

rawn

(3:3)

ofthe joint to the arrow side (3.6)

Note 1 to entry: See 4.7.2.1.

3.8
elementary

symbol

symbol forming part of the welding symbol (3.1) and drawn on the reference line (3.4) to indicate the

type of weld

and joint preparation

Note 1 to entry: See 4.4.

3.9

supplementary symbol
symbol used in conjunction with elementary symbols (3.8) to convey additional information about the joint

Note 1 to entry: See 4.5.

2
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3.10

complementary information

non-symbolic information, relevant to the welds being made, which may be included in the tail (3.5) of
the welding symbol (3.1)

Note 1 to entry: See 4.8.

3.11
intermittent weld
series of weld elements made at intervals along a joint

[SOURCE: ISO/TR 25901-1:2016, 2.1.6.15]

Note 1 to entry: See 5.3.2.

3.11.1
chair intermittent weld
intermittent weld (3.11) on each side of a joint arranged so that the weldelements lie ppposite one
another along the joint

Note 1 to entry: These are usually fillet welds in T-joints and lap joints.
Note 4 to entry: See 5.3.2.2.
[SOURCE: ISO/TR 25901-1:2016, 2.1.6.17, modified — Note 2.to‘entry has been adapted.]

3.11.2
staggered intermittent weld
intermittent weld (3.11) on each side of a joint arranged'so that the weld elements on one sidg lie opposite
the spaces on the other side (3.7) along the joint

Note 1 to entry: These are usually fillet welds in,T-joints and lap joints.
Note 4 to entry: See 5.3.2.3.
[SOURCE: ISO/TR 25901-1:2016, 2,1.6.16, modified — Note 2 to entry has been adapted.]

3.12
offset
distance between the start of welding on one side of a staggered intermittent weld (3.11.2) pnd the start
of welding on the otherside (3.7)

Note 1 to entry: See/5.3/2.3, C.2.3, Table C.1, No. 3, C.3.3 and Table C.2, No. 3.

3.13
backjrun

DEPRECATED: sealing run

final rumdeposited on the root side of a fusion weld

[SOURCE: ISO/TR 25901-1:2016, 2.1.8.21]

3.14
backing weld
backing in the form of a weld

3.15
nominal weld length
design length of a weld

Note 1 to entry: Nominal weld length is the length where the weld has its full size.

© IS0 2019 - All rights reserved 3
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3.15.1
nominal len
<intermitten

gth of weld element
t welds> nominal length of each element of the weld

Note 1 to entry: Nominal weld length is the length where the weld has its full size.

3.16
nominal thr
a

oat thickness

design value of the height of the largest isosceles triangle that can be inscribed in the section of a

fillet weld

Note 1 to enty
Table 6, No. 2.

[SOURCE: IS
been change

3.17

leg length

z

distance fro
measured ac

[SOURCE: IS

3.18
penetration|
deposit thic
DEPRECATE
thickness of

[SOURCE: IS

3.19
deep penetr
s
nominal thrd
penetration

[SOURCE: IS
been deleted|

3.20
flare-bevel
butt weld be

B), they need to be clearly specified. In these cases, the symbol a shall not be used.

D/TR 25901-1:2016, 2.1.7.8, modified — The symbol a has been added. Note+1 t6 ent
]

m the actual or projected intersection of the fusion faces ,and the toe of a fillet
ross the fusion face

D/TR 25901-1:2016, 2.1.7.5, modified — The symbol z has been added.]

depth

kness

D: weld metal thickness

the weld metal, excluding any reinforcement

/TR 25901-1:2016, 2.1.7.4]

ation throat thickness

at thickness (3.16) or ‘effective throat thickness to which a certain amount of f
s added

D/TR 25901-1:20186, 2.1.7.9, modified — The symbol s has been added. Note 1 to entf
]

veld
fween(a joint member with a curved surface and another with a planar surface

Note 1 to ent

—Ste Tabte 6, No 17

[SOURCE: ISO/TR 25901-1:2016, 2.1.6.18]

3.21

flare-V weld
butt weld between two members with curved surfaces

Note 1 to entr

y: See Table 6, No. 1.6.

[SOURCE: ISO/TR 25901-1:2016, 2.1.6.19]

y: If other nominal throat thicknesses are specified, e.g. fillet welds with unequal leg lengths (see

y has

weld,

usion

y has

© ISO 2019 - All rights reserved
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3.22
field weld
weld made outside workshops usually at the place of final installation

[SOURCE: ISO/TR 25901-1:2016, 2.1.8.40]

3.23

stake weld

weld in a T-joint where a laser beam or electron beam is irradiated from a horizontal plate/flange to
vertical plate/web

Note 1 to entry: Vertical plates can be of different forms, such as corrugated panels and folded plates

4 Welding symbol

4.1 |General

A refgrence line and arrow line are required elements. Additional elements/may be included to convey
specific information.

It is pfreferable to show the welding symbol on the same side of thé joint that the weld is to be made, i.e.
the arow side (see 4.7).

The thickness of the arrow lines, reference line, elementary symbols and lettering shall be ih accordance
with ]SO 128 (all parts) and ISO 3098-2.

In order not to overburden drawings, reference should-be made to notes in the drawing or pther design-
relatgd documents.
4.2 |Basic welding symbol

If joint details are not specified and thé-only requirement is to indicate that a joint is tp be welded,
the basic symbol shown in Figure 1.may be used. In this case, a dual reference line is not{required for
systen A (see 4.7.1 A) as no details\concerning the weld are being conveyed.

The biasic welding symbol shall,)comprise an arrow line, reference line and a tail.

2 3

Key

1 arrow line

2 reference line
3 tail

NOTE This symbol is often used to indicate the location of tack welds.

Figure 1 — Basic welding symbol (joint details and type not specified)

© IS0 2019 - All rights reserved 5
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ng symbol systems

This document recognizes two different systems, A and B, to designate the arrow side and other side on

drawings.

The symbolic representation in system A is based on a dual reference line consisting of a continuous
line and a dashed line (see 4.7).

The symbolic representation in system B is based on a single reference line (see 4.7).

Clauses, Tables and Figures which carry the suffix "A" or "B" are applicable only to system A or system
B respectively.

Clauses, tabl

System A an
units of mea

Examples of
4.4 Elemg

4.4.1 Geng

Elementary ¢
and B to indi

Elementary ;
generally at {

Elementary §

s and figures which do not have a suffix are applicable to both systems.

urement in accordance with ISO 129-1.

romprehensive welding symbols showing the location of elements are.given in Figur¢
ntary symbols

pral

ymbols, in accordance with Table 1, may be added to the reference line in both syst
cate the type of weld to be made.

ymbols form part of the welding symbol and shall be drawn attached to the refereng
he mid-point.

ymbols may be complemented by:

— supplem

The orientat
Annex B give

If clear illust

dimensioned.

dimensi¢ns (see Clause 5);

complenpentary information.

ntary symbols (see 4.5 and Table:3J;

on of the elementary symbols shall not be changed to that shown in Tables 1 to 3.
s guidance on tolerances and transition points for butt welds, edge welds and fillet w

ration by méans of symbols is not possible, cross-sections of the welds may be draw

l B shall not be mixed and drawings shall clearly indicate which system is used including

p A1,

bms A

e line

elds.

n and

© ISO 2019 - All rights reserved
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Designation

No. (weld type)

Illustration of weld type
(dashed lines show joint preparation
prior to welding)

Symbol2

1 |Square buttb

 \J -

2 |Single-V buttb

-

Single-V butt with
broad root faceb

[

4 [ |Single-bevel buttb

A4

T

5 Single-bevel butt
with broad root faceb

TU

6 | |Single-U buttb

7 | |Single-] buttb

r U ¢
i

N

8 FlareV

9 Flare bevel

o
:

|

10 |Fillet

}

AN

other information, for example the WPS.

a  The grey line is not part of the symbol. It indicates the position of the reference line.

b Butt welds are full penetration unless otherwise indicated by dimensions on the welding symbol or by reference to

¢ Symbol can also be used for joints with more than 2 members.

© IS0 2019 - All rights reserved
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Table 1 (continued)

Designation

No. (weld type)

Illustration of weld type
(dashed lines show joint preparation
prior to welding)

Symbola

11 |Plug

By
s 3

12.1 |Resistance spot¢

D |_

12.2 |Projection

v

<
&
@
=
>

3

wn
<
%)
=
[¢]
8
[os}

13 |Fusign spot

/

14 |Resisftance seam¢

R
WA’

15 |Fusign seam

.

/

e
|

16 |Stud

Steep-flanked

17 single-V buttb

— | ® | O 0|00

other information, for example the WPS.

a  The grey line is not part of the symbol. It indicates the position of the reference line.

b Butt welds are full penetration unless otherwise indicated by dimensions on the welding symbol or by reference to

¢ Symbol can also be used for joints with more than 2 members.

© ISO 2019 - All rights reserved
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Table 1 (continued)

Illustration of weld type

No. D(‘(/evsell%ntatlg)n (dashed lines show joint preparation Symbola
yp prior to welding)
18 Steep-flanked
single-bevel buttb
19| |Edgec ‘
Flanged butt | |
20.1 (see also Table 4) $ =N $ / N

20.24 |Flanged corner

_
>

21| |Overlay 7MY

22| |Stakec ‘

\/
[ |

\/

v

a  The grey line is notpart of the symbol. It indicates the position of the reference line.

b Bptt welds are full'penetration unless otherwise indicated by dimensions on the welding symbol or Ipy reference to
other jnformation; for example the WPS.

¢ Symbol catralso be used for joints with more than 2 members.

4.4.2| “Combinations of elementary symbols

Elementary symbols may be combined as required to represent particular weld configurations.

4.4.3 Double-sided butt welds

The elementary symbols shall be arranged opposite each other on the reference line, including all
required information, when used to represent double-sided butt welds.

In the case of symmetrical double-sided welds with identical symbols and dimensions, the dashed
reference line should be deleted for system A (see Table 2).

An example of an asymmetrical double-sided weld is shown in Table A.3.

© IS0 2019 - All rights reserved 9
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Table 2 — Combined elementary symbols to represent symmetrical double-sided welds

No. Weld type Illustration of welda Symbolb
N/
1 |Double-V butt > % <
AN
=
2 |Double bevel butt { <\<
|

~
S

3 |Double-U butt % >:\I/:< %

o
s

Double bevel butt

" |Face) hnd il welds D5y

NZERNZEN

a  Welds may be partial or full penetration which is to be indicated by dimensions on the welding symbol (see Table 6
No. 1.1 and NoJ1.2) or by reference.fo ether information, for example the WPS.

b The grey llne is not part of the)symbol. It indicates the position of the reference line.

4.5 Supplpmentary symbols

4.5.1 General

Additional information concerning the required joint may be provided by the use of supplementary
symbols in accordance with Table 3. Supplementary symbols can, for example, provide information
about the shape of the weld or how the welded joint shall be made.

10 © IS0 2019 - All rights reserved
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Table 3 — Supplementary symbols

No. Designation Symbola Application examplea Illustration of weld
Flushb
L 1 (flat-finished) v \/
2 |Convexb — V —=
=
\
3 |[Concaveb —

Toes blended
smoothly¢

% No exgmple

a) Backrund
(made after the sin-

gle-V butt weld)
5

b) Backing weldd @
(made before the
single-V butt weld)

Lot

Specified root re-
6 |/inforcement (butt
welds)e

N
|
[HHR |
i

Lol

7a || Backing (unspecified)

=
[ ]
7b | Permanent backingf
L]

4‘\#4
4‘\/\;4

R

Removable/

7e temporary backingf -~

KT

8 |[|Spacers

K| H
-
Y

a  The grey line is not part of the symbol and is included to show the position of symbol on reference line and/or the
arrow| line only.

b Welds thatequire approximately flush, convex or concave faces without post-weld finishing are specifi¢d by use of the
flush, convex er-eoncave contour symbol.

Weldg to‘be finished flush, convex or concave by post-weld finishing or that require a flat but not flush Jurface require
additipnabinformation, e.g. addition of a note in the tail of the welding symbol.

Other symbols in accordance with ISO 1302 may be used to specify surface finish.

¢ The toes shall be blended smoothly by welding or finishing. Processing details may be specified in the work
instructions or WPS.

d  The weld run sequence may be indicated on the drawing e.g. by use of multiple reference lines, a note in the tail or by
reference to a weld procedure specification.

e Insystem B, also used to designate flanged butt/corner welds (see 4.5.6).

f M, material to be part of the final welded joint, MR, material to be removed after welding. Further information on the
material can be included in the tail or elsewhere.

& The material and the dimensions of the consumable insert or spacer can be specified in the tail of the welding symbol
or on the drawing.

h  Explanations of g, z, n,  and (e) are given in Clause 5.

© IS0 2019 - All rights reserved 11
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Table 3 (continued)

No. Designation Symbola Application example2 Illustration of weld

I N\ 1

a) Joint showing insertin
place

9 |Consumable insertg D E W

b) Welded joint shewing
root bead (insert ihcofpo-
rated into root)y Singld V
butt weld not.shown

—

Example A

10 |Weld-alll-around Q O \ h

Example B

d

Example C

a  The grey line is not part ofthe/symbol and is included to show the position of symbol on reference line and/or the
arrow line only.

b Welds thaf require approximately flush, convex or concave faces without post-weld finishing are specified by use of the
flush, convex or concave:centour symbol.

Welds to be fipished\flush, convex or concave by post-weld finishing or that require a flat but not flush surface r¢quire
additional inforpratien, e.g. addition of a note in the tail of the welding symbol.

Other symbols Tmaccordance with IS0 1302 may be used to specily surface finisn.

¢ The toes shall be blended smoothly by welding or finishing. Processing details may be specified in the work
instructions or WPS.

d  The weld run sequence may be indicated on the drawing e.g. by use of multiple reference lines, a note in the tail or by
reference to a weld procedure specification.

e Insystem B, also used to designate flanged butt/corner welds (see 4.5.6).

f M, material to be part of the final welded joint, MR, material to be removed after welding. Further information on the
material can be included in the tail or elsewhere.

g  The material and the dimensions of the consumable insert or spacer can be specified in the tail of the welding symbol
or on the drawing.

h  Explanations of a, z, n,  and (e) are given in Clause 5.

12 © IS0 2019 - All rights reserved
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Table 3 (continued)

No. Designation Symbola Application examplea Illustration of weld

A<—s B

or
11 ngd between two A——= B B

points (see 4.5.3) E— L
A
or \
S

12 |[Field weld P r No exgmple

/\
a x (7] (e) [, |le) |
a nx [/ (e)

or
Z nxl /(e)

zZ D nxl/ (e) Ll fe) 1

a  The grey line is not part of the symbol and is included to show the position of symbol on reference line and/or the
arrow line only.

Staggered intermit-
tent weldsh

13

b Welds that require approximately flush, eenvex or concave faces without post-weld finishing are specifi¢d by use of the
flush, convex or concave contour symbol.

Weldg to be finished flush, convex or €ontcave by post-weld finishing or that require a flat but not flush qurface require
additipnal information, e.g. addition 0f a'note in the tail of the welding symbol.

Other|symbols in accordance with ¥SO 1302 may be used to specify surface finish.

¢ The toes shall be blended smoothly by welding or finishing. Processing details may be specifiefl in the work
instryctions or WPS.

d  The weld run sequence may be indicated on the drawing e.g. by use of multiple reference lines, a note in the tail or by
referegnce to a weldprocedure specification.

e Ir] system Bjalso used to designate flanged butt/corner welds (see 4.5.6).

f M, magerial to be part of the final welded joint, MR, material to be removed after welding. Further infofmation on the
materfial-can be included in the tail or elsewhere.

g T + il d+l i H £l Ll H s L. s o s o o £l ld' b 1
e matertarata e e sStoS-or e ConStranreserTotr-spacer-catroe-Specirieairmetatrortne-welding symboo

or on the drawing.

h  Explanations of g, z, n,  and (e) are given in Clause 5.

4.5.2 Weld-all-around symbol

The weld-all-around symbol, added at the junction of the arrow and reference lines, may be used to
designate a continuous weld, single or double-sided, extending around a series of connected joints (see
Table 3).

The series of joints may involve different directions and may lie in more than one plane but the weld
shall always be of the same type and dimensions.

© IS0 2019 - All rights reserved 13
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The weld-all-around symbol shall not be used if:
a) the weld does not start and end at the same point, i.e. it is not continuous (see 4.5.3);
b) the weld type changes, for example from a fillet weld to a butt weld;

c) the weld dimensions change, for example the nominal throat thickness of a fillet weld. In this case,
each weld shall be identified using a separate welding symbol.

NOTE The weld-all-around symbol is not used to indicate that welds are to be made everywhere.

Welds extending around the circumference of a circular section/hole or elongated hole (slot) do not

1 fibao cazald 11 oo oo d ozl o] macifiz o oot o o 1ol
I‘eqUII‘e the STOT tut., wiTOatr ar outra S y oot tu SPCCITy o \.Uutluuuuo \AA“Z3" ™

4.5.3 Welds of the same type made from point to point

The weld befween two points symbol may be used to designate a continuous weld (§top and restart
allowed unldss otherwise stated), of the same type, extending between two points.-In this case, the
weld does nqt begin and end at the same point, and the weld all around symbolshall not be usefl (see
4.5.2). The efpd points of the weld shall be clearly indicated and the welding symbol shall clearly inglicate
the joint to be welded.

Figure 2 givds an example of how such a weld is designated using 1 welding symbol.

Key

1  welding symbol

2 visual response (welded in accordance with the welding symbol)
A, B weld end positions that (when required, shall be identified)

NOTE1 Thereis no weld from point B to point A (fillet weld not possible).

NOTE 2  Any identifier can be used to identify weld end positions e.g. A, Band X, Y etc.

Figure 2 — Example of a welding symbol for a fillet weld made between two points A and B

14 © IS0 2019 - All rights reserved
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4.5.4 Field welds

Field welds shall be specified by adding the field weld symbol at the junction of the arrow and reference
lines (see Table 3). The symbol shall be placed perpendicularly to and above the reference line. The
symbol applies to the whole welding symbol.

4.5.5 Root reinforcement — Butt welds made from one side

The root reinforcement symbol shall only be used when complete joint penetration plus a specified
minimum root reinforcement dimension is required in butt welds made from one side (see Figure 3).

The rootreinforcement cymhn] shallbe p]nr‘nr] opposite the n]pmnnfnry cymhn] andon the other side of

the rdference line.

3
3 =
a) System A welding symbol b) System B welding symHhol

RS

c¢) Weld producedjusing either system

Figure 3 — Example of.a weld with specified root reinforcement

4.5.6) Welds on flanged butt and flanged corner joints

Weld$ on flanged butt and flanged corner joints shall be specified using the symbols showh in Table 4.

© IS0 2019 - All rights reserved 15
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4.6 Arrow line

4.6.1 General

An arrow line shall be used to indicate the joint to be welded.

The arrow line shall:

— point to and be in contact with a solid line comprising part of the joint on the drawing (visible line);

— bedrawn at an angle to and joined to a reference line and completed with a closed filled arrowhead.

The afrow line may be joined to either end of the reference line.

4.6.2| Multiple arrow lines

Two ¢r more arrow lines may be combined with a single reference line to dndicate thg locations of
identical welds (see Figure 4).

I AN 7

T S

a) System A welding symbol b) System B welding symbol

,+,

c¢) Weld produced using either system

Figure 4 — Examples of use of multiple arrow lines

4.6.3 Broken arrow line

For buttjoints in plates (excluding T-joints) when a specific joint member is required to be prepared (e.g.
single-bevel or single-] butt welds), the arrow line shall have a break and point toward that member.

The arrow line need not be broken if it is obvious or if there is no preference as to which member is to
be prepared.

Examples of the use of broken arrow lines are given in Table A.1.

© IS0 2019 - All rights reserved 17
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4.7 Reference line and weld location

4.7.1 Reference line

The reference line when combined with elementary symbols, is used to indicate the side of the joint on

which the weld is to be made.

NOTE The reference line can be drawn parallel to the right side edge of the drawing (whole welding symbol

rotated by 90°) but only when space does not permit drawing parallel to the bottom edge.

4.7.1A Reference line — System A: The refer- 4.7.1B Reference line — System B: The refler-

ence line conjsists of two parallel lines of equal ence line shall be drawn as a continuous.line
length: a confinuous line and a dashed line (see Examples in Annex A).
Examples in Annex A).

The dashed line may be drawn above or below
the continuops line but shall preferably be

The dashed ljne should be omitted for symmet-
rical welds ahd for spot and seam welds made at
the interface|between two components.

4,7.2 Weld location

4.7.2.1 Arrow side/Other side
The arrow side is the side of the joint to which the arrowhead is pointing (see Table 5).

The other side is the opposite side of the joint to-which the arrowhead is pointing. The arrow sid
other side alyays form part of the same joint;

The other side of a joint shall not be confused with a hidden weld forming part of a different joint.

Examples of how to designate welds(on the arrow side and other side of joints are given in Table A

(see

e and

2.

4.7.2.1A Arrow side/Other side — System 4.7.2.1B Arrow side/Other side — System B:
A: Elementaty symbols shallbelocated on the Elementary symbols shall be located below the
continuous line when the weld is to be made on reference line when the weld is to be made o the
the arrow sidle of the joint arrow side of the joint.

Elementary §ymbols'shall be located on the Elementary symbols shall be located above the
dashed line when the weld is to be made on the reference line when the weld is to be made on the
other side of]the joint. other side of the joint.

18 © IS0 2019 - All rights reserved
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Table 5 — Use of welding symbols to designate arrow side and other side

Wel_d System A Sa_me weld produ_ced System B
location using all four options
Arrow side ‘ ‘
symbol on .SOhd component of symbol below reference line
reference line
h A
Other side ‘ ‘ N
symbol on da_shed component symbol above refefence line
of reference line
NOTE|1l Insystem A, the component of the reference line on which the elementary symbol is placed determjnes the side of
the jojnt which is to be welded - the dashed line can be drawn above or below the salid line.
NOTE|2 In system B, the position of the elementary symbol above or below _the reference line determines|the side of the
joint dn which the weld is made

4.7.2

The a
centr

In the
centr
case,

4.7.2.
arrow
the pi1
be pl3
Table
be cld
Proce

4.7.3

2 Plug, spot, seam and projection welds

rrow line shall point to and be in contact with thé.outer surface of one of the joint me
eline of the required weld.

Fhe dashed reference line may be omitted from system A welding symbols.

2A Projection welds — System’A: The

y line shall point to the sheet containing
ojection and the elementary symbol shall
ced centrally on the reference line (see
[A.2). The projection welding process shall
arly identified e ,gnin‘the tail (e.g. ISO 4063
ss 23 or ISO 4063-23).

arrow line shall point to the sheets to
and the elementary symbol shall be p

sheet contains the projection (see Ta

projection welding process shall be i
in the tail (e.g. PW).

Multiple reference lines

Two

be spgeified on the reference line closest to the arrowhead. Subsequent operations shall

case of welds made at the interface between two members, the elementary symbol s}
hlly on the reference line (see Table A.:2)’and there is no arrow side/other side reley

or below the reference line to designa

r more reference lines can be used to indicate a series of operations. The first op

mbers, at the

1all be placed
rance. In this

4.7.2.2B Projection welds — System B: The

be welded
aced above
e which

le A.2). The
ntified e.g.

eration shall
be specified

sequentially on the other reference lines (see Figure 5).

For joints with spacers, the symbol for the spacer shall appear on the reference line nearest to the arrow

NOTE

For joints requiring more than one weld type, combined symbols can also be used (see Table 2).

© IS0 2019 - All rights reserved
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Key
1
2
3

first oper

third ope

NOTE 1,

4.8 Tail

The tail is a

Figure 6) wh
example:

a) qualityl
b)
‘)
d)
e)

The informa

the wel

welding

supplem|

A closed tail
procedure s

[see Figure 6

Repetition o
general note

20

second operation

filler m:t

019(E)

—_

a) Example —System A b) Example — System B

htion

Fation

and 3 are shown to indicate the order of the welding operations and arenetincluded on dra

Figure 5 — Multiple reference lines

1 optional element which may be added to the.end of the continuous reference lin
ere additional complementary information is ineluded as part of the welding symb

bvel, for example in accordance with ISQ5817, ISO 10042, ISO 13919, etc,;

ng process, for example reference iumber in accordance with ISO 4063 or abbreviat
erial, for example in accordance with 1SO 14171, ISO 14341, etc.;
position for example in agcordance with ISO 6947;

entary information tobe considered when making the joint.

ion shall be listed-and separated by a forward slash (/), [see Figure 6 a)].

hall only belsed to indicate reference to a specific instruction, e.g. reference to a we
pecification((WPS), welding procedure qualification record (WPQR) or other doct

b)].

" the'same information in the tail on multiple welding symbols shall be avoided. A

vings.

b (see
pl, for

ion;

elding
iment

single

ISO 5817-C /1SO 4063-121 /
ISO 14171-A-S46 3 ABS2 /
ISO 6947-PA

Al

on-the drnv\ling shall be used instead

a) Open tail b) Closed tail

Figure 6 — Examples of the use of a tail on welding symbols
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5 Dimensioning of welds

5.1 General

Dimensions shall be specified on the same side of the reference line as the associated elementary
symbol (see Table 6 and Figure A.1).

Drawings shall clearly indicate the units of measurement. Dual units of measure shall be avoided. If it
is desired to show conversions from one system of measure to another, a table of conversions should be
included on the drawing.

5.2 |[Cross-sectional dimensions

Crosstsectional dimensions shall be placed to the left of the elementary symbol. lietters shall only be
combjned with cross-sectional dimensions for fillet welds (see 5.5).

5.3 [Length dimensions

5.3.1] General
Nomipal weld length dimensions shall be placed to the right of the‘elementary symbol.

In the¢ absence of a length dimension, the weld shall be continuous along the entire length of the joint
except when using the weld from point to point symbokwhere the weld extends only [between the
identified points.

Startjand end points of welds that are not continugus along the entire length of the joint shall not be
part gf the welding symbol but indicated clearlyas’part of the drawing.

5.3.2| Intermittent welds

5.3.2{1 General
Dimefpsions of intermittent welds'shall be placed to the right of the elementary symbol (seg Table 6):
a) number of weld elements; n;

b) lgngth of each weld-element, I;
A

A multiplication/symbol shall be placed between the number of elements, n, and the length of the weld
elemgnts, k-JIf the number of weld elements is not specified, the intermittent weld shall b¢ made along
the wholelength of the joint.

%)

pacing betwéeén‘weld elements, e (in parentheses).

NOTE Other methods, commonly used by Pacific Rim countries, for designating intermittent welds are
shown in Annex C.

5.3.2.2 Chain intermittent welds

For chain intermittent welds, all information shall be included for welds on both sides of the joint.

5.3.2.3 Staggered intermittent welds

Staggered intermittent welds shall be designated using the "Z" symbol across the reference line (see
Table 3, No. 13) and shall include all information for welds made on both sides of the joint. In the absence
of any information concerning the offset, the centres of the weld elements on one side of the joint shall
correspond with the centres of the gaps on the opposite side of the joint. Otherwise, the offset shall be
specified in the tail or elsewhere.
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5.3.2.4 Extent of welding

Additional weld lengths at the ends of intermittent welds shall be specified using separate welding

symbols.

Un-welded lengths at the ends of intermittent welds shall be specified on the drawing.

5.4 Butt welds

5.4.1 Penetration depth

The required penetration depth shatt be piaced to the [eft of The elementary Symbol (Se€ 1abie b, iNo. 1).
In the absenge of any cross-sectional dimension, butt welds shall always be full penetration,

Where joint|geometry or joint preparation are not specified, an alternative symbol can be uged to
represent buftt welds on drawings by specifying the required weld quality — see Clause™/.

Where a spegified root reinforcement is required, the minimum dimension of-the’ root reinforc¢ment
shall be placg¢d to the left of the root reinforcement symbol (see Figure 3).

5.4.2 Double-sided welds

In double-sided butt welds, each weld shall be separately dimensioned:

NOTE Full penetration symmetrical butt welds do not need to be:dimensioned.

5.4.3 Flanged butt welds

Flanged butt welds are always full penetration welds, (the raised edges are completely melted). [These
welds requirg no dimensioning.

5.4.4 Flare bevel and flare-V butt welds

Flare bevel gnd flare-V butt welds shallialways be dimensioned. Examples of how to dimension|these
types of weld are given in Table 6, No: -6 and No. 1.7.

5.5 Fillet welds

5.5.1 Weld size

The letter, a|nominal‘throat thickness, or z, leg length, shall be placed in front of the dimension fo the
left of the elgmentary symbol (see Table 6, No. 2.1).

For fillet weldsZwith unequal leg lengths the dimensions of each leg shall be included, preceded by the
letter z, e.g. z14 7,8 (see Table 6, No. 2.3). If the required leg lengths cannot be identified clearly using the
welding symbol, additional sketches or indications shall be given on the drawing or in other documents.

For fillet welds made on both sides of a joint, the dimensions of both welds shall be specified even if
they are identical (symmetrical).

5.5.2 Deep penetration fillet welds

The letter, s, shall be placed in front of the required deep penetration throat thickness. This shall be
placed in front of the nominal throat thickness, a, and its dimension as shown in Table 6, No. 2.2.
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Plug welds in circular holes

The diameter symbol, d, shall be placed in front of the required hole diameter at the faying surface, and
to the left of the plug weld symbol (see Table 6, No. 3).

If plug welds in circular holes are to be partially filled, the depth of filling shall be indicated inside the
elementary symbol. In the absence of a depth dimension, the plug shall be completely filled (see Table 6,

No. 3.

1 and No. 3.2).

Plug welds in circular holes in series shall be designated additionally with the number, and centre-to-
centre spacing of welds to the right of the elementary symbol (see Table 6, No. 3.3).

NOTE

5.7

The W
and t
show

If plu

the elementary symbol (see Table 6, No. 4.2). In the absence of @ dépth dimension, the

comp

Plug 1
spaci

NOTE

5.8

The 1
symb

Weldj
symb

5.9

Ther
Table

Intermittent .welds shall be additionally designated with the number, length and spa

elemse

The plug weld symbol is not used to designate fillet welds in holes (slot welds).

Plug welds in elongated holes (slots)

ridth symbol, ¢, shall be placed in front of the required elongated hole width at the fa
b the left of the plug weld symbol (see Table 6, No. 4). The orientation of-elongated }
h on the drawing or indicated elsewhere.

etely filled.

wvelds in elongated holes in series shall be designatedradditionally with the numbe
g of weld elements to the right of the elementary symbol (see Table 6, No. 4.3).

Spot welds

equired spot weld diameter at the faying surface, d, shall be placed to the left of t
pl (see Table 6, No. 5).

in series shall be designatediwith the number, and spacing of welds to the right of th
pl (see Table 6, No. 5.1 andNe. 5.2).

Seam welds

equired weld width, c, at the faying surface, shall be placed to the left of the seam wel¢
6, No. 6).

nts to_the right of the elementary symbol (see Table 6, No. 6.1).

The plug weld symbol is not used to designate, filet welds in elongated holes (slot welds]).

ying surface,
oles shall be

b welds in elongated holes are to be partially filled, the depth,of filling shall be indjicated inside

hole shall be

I, length and

he spot weld

e elementary

| symbol (see

cing of weld

5.10

Edoe welds
(=]

The required weld metal thickness of the edge weld shall be placed to the left of the edge weld symbol
(see Table 6, No. 7).

5.11

Stud welds

The required stud diameter, d, shall be placed to the left of the stud weld symbol (see Table 6, No. 8).

Welds in series shall be designated with their number and spacing to the right of the elementary symbol.

5.12

Overlay welds

The required overlay thickness shall be placed to the left of the overlay welding symbol (see Table 6, No. 9).

© IS0 2019 - All rights reserved
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5.13 Stake welds

The required stake weld size at the faying surface shall be placed to the left of the stake welding symbol
(see Table 6, No. 5.3).
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6 Dimensioning of joint preparations

6.1 General

If required, information concerning the joint dimensions and geometry prior to welding may be included
as part of the welding symbol or may be specified elsewhere, e.g. by reference to the relevant part of
[SO 9692 or on the WPS.

If information on joint dimensions is to be included it should not overburden the drawings. Reference to
other documents should be considered instead of including this information as part of the symbol.

6.2 [Rootgap
The rpot gap, b, of a butt joint may be specified inside the elementary symbol (see Table 7)

The rpot gap shall only be shown on one side of the reference line.

Table 7 — Examples of designating root gap

No. Weld type Illustration Symbol

T
1 Square butt I
Jo

2 V butt % \ / # ’

»H.i
b
/
B
b
3 Double bevel
butt
Q
S =z

6.3 |Included angle

The apgle (groove angle), a, of a butt joint may be specified outside the elementary symbol (see Table 8).

For double-sided joints, including symmetrical joints, the angle(s) shall be shown on both sides of the
welding symbol.
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Table 8 — Examples of designating angle

No. Weld type Illustration Symbol
50°
VSN o
1 V butt ‘ \ / ‘ SVO
PV
20°
-~ 20°

2 ]butt \\ }
: N -
45 ]
o~ s

5 |Doubfe bevel butt = Al
(symmetrical) } <\
152 45°
60°
s T
N 60°

Doubje V butt =

4 (asyrmmetrical) A

/9@ 90

<

6.4 Root fadius and depth of root faces —U and ] butt joints

The radii an¢l dimensions of root faces of U and ] butt joints are not to be specified as part of welding
symbols and|shall be specified elsewherepin a cross-section, detail, or other data e.g. the relevant part
of ISO 9692 yeferenced in the tail of the welding symbol.

6.5 Depth of joint preparation

The depth of joint preparation’ of V-, single-bevel-, U-, and J-butt, joints can be specified to the left of
the elementdry symbol. The'depth of joint preparation preceded by the letter h shall be followed by the
required perletration depth preceded by the letter s (see Table 9).

NOTE The depth ef the joint preparation can be greater than, equal to, or smaller than the weld penetfation.
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Table 9 — Examples of designating joint preparation depth

No. Weld type Illustrationa Symbola

m‘ 4:¢ = hs \/
\
| ! h and s are to be included on the
v

‘ ‘ welding symbol with the required
J:¢ ” J % values, e.g. h6s8.

A
nl < N
\ hs)\
i y

\ <] | |hands&reto be inclided on the
Y} |welding’symbol with|the required
values, e.g. h6s8.

1 |Vbutt

h's
2 |Double V butt b
s
» < \\ // h to be included on the welding
v % \ i |symbol with the required values,
// \x = v ' e.g. h6.

A s may be included onjthe welding
symbol with the reqyired values,
e.g. h6s8 but full pengtration sym-
metrical butt welds do not need to
be dimensioned (see [5.4.2).

a  Rpotface inillustrations exaggerated to'illstrate use of h and s.

6.6 |Countersink angle for(plug welds

The ipcluded angle of countersink of holes for plug welds may be indicated by placing [the required
dimemsion above the elementary symbol (see Table 10).

Table 10 — Countersink angle in plug welds

No Weld type Symbol 2 Illustration

Rlug in circu- 45° 45°
lar hole d ‘/\‘/

Plug in elongat- 45°

ed hole (slot) c

a  cand d are measured at the faying surface (see 5.6 and 5.7) and shall be indicated on the drawing in accordance with
Table 6, No. 3 and No. 4.

7 Alternative butt weld symbol with required weld quality

7.1 General

The alternative symbol shown in Table 11 can be used to represent butt welds by only specifying the
required weld quality. All additional information shall be designated in accordance with this document.
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When using this method, the joint preparation and welding process(es) are determined by the
production unit to meet the specified weld quality.

NOTE All other information is specified in the WPS or other documentation based on the available

equipment. Different WPSs can be used in other workshops with different equipment but the technical drawing
will not need to be revised for each workshop.

Table 11 — Alternative simplified butt weld symbol

Symbol Description

Butt weld where joint preparation is not defined

7.2 Example
An example ¢f a welding symbol based on required weld quality is shown in Figure 7.

Full penetration welds shall not be dimensioned (see Clause 5).

[¥a}

NOTE Expmple is in accordance with system A. For system B, the dashed line is to be omitted.

Figure 7 — Example of a welding symbol including required weld quality

40 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=f8e265d0da0eb35839f705041fda74ec

ISO 2553:2019(E)
Annex A
(informative)

Examples of the use of welding symbols

The examples given in Annex A are illustrative only and are intended to demonstrate the proper
application of drawing principles. They are not intended to represent good design practices, or to
repla¢eTode orspecification TequiTenents.

Figurp A.1 shows examples of comprehensive welding symbols showing the location 6f weld elements.

2412 46353

\\ a5 4 x 100 (200)/ ISO 4063-11x

6b
a) System A
2 3

A

a 4x100 (200)

&
4571

S MAW
5

4
b) System B

Key
elementary symbol (filletweld)

spipplementary synibet (concave fillet weld contour, field weld, weld-all-around)
cpmplementaryinformation (shielded metal arc welding (SMAW)/process 111 in accordance with ISO 4063)

B wWw N R

dimensions-(’mm nominal throat thickness intermittent fillet weld, composing 4 weld elemefits 100 mm in
length withh200 mm spacing between elements)

5 tail
6a rgference line (continuous)
6b dashed line (system A only)

NOTE Both a) and b) designate the same intermittent fillet weld, made in the field, on the arrow side of
the joint: 5 mm nominal throat thickness, composing 4 weld elements 100 mm in length with 200 mm spacing
between weld elements.

Figure A.1 — Examples of comprehensive welding symbols

Tables A.1 to A.3 give examples of the use of welding symbols. In system A the dashed component of the
reference line can be drawn above or below the continuous line (see 4.7.2.1 A). The examples show the
preferred case where the dashed line is drawn below the continuous line.
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