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'

THis BRITISH STANDARD, having beén :approved by the
Welding Industry Standards Committee ‘und endorsed by
vthe Chairman of the Engincering Divisional Council, was

‘published under the authority. of the General Council on

' 22nd Qctober, 1965. ‘ '

First published, August, 1933.
First revision, June, 1939.
Szcond revision, October, 1952,
Third revision, Oclober, 1965,

The Institution desires 1o call attention to the fact that this
British Standard does'not purport to include ail the necessary
provisions of a contract.” '

In order to keep abreast.of progress in the industries
concerned, British Standards are subject to periodical review.
-Suggestions for improvements will be recorded and in due
course brought to the notice of the comunittees charged with
the revision of the standards to which they refer, ‘

A complete list of British Standards, numbering over 5000, -
fully indexed and with a note of the contents of cach, will
be found in the British Standards Yearbook, price 20s. The
B.S. Yearbook may be consulted in many public libraries and -
similar institutions.

British Standards are revised, when necessary, by the issue either -
of amendment slips or of revised editions. It is iniportant that
users of British Standards should ascertain that they are in |
possession of the latest amendments or editions. o=

The following B.S.1. references relate to the work on this standard:
Committee references WEE/1, WEE/!/1
Draft for comment D62/5132
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- co-OPER,mNGg‘QRGANIZATIONS

© The Welding Industry Standards Committee, under
whose supervision this British Standard-was prepared, -
consists of representatives from the following Govern-,
- ment departments and scientific and industrial organiza-
tions: T BT T
*Aluminium Federation ; . .-
Associated Offices Technical'Cominiltee.
Association of Consulting Engineers :";
British Acetylenc Association. S
British Constructional Steelwork- Asseciution
*British Elcetrical and Allied Manulficturers’ Association.
British Iron and Steel Federation™ SR
British Railways Board e
*British Welding Rescarch Association ... =

v

Crown Agents for Oversca Governments and Administrations " .

*Institute of Welding
Institution of Civil Engineers
*Institution of Electrical Engineers °
*Institution of Mechanical Engincers
*Institution.of Production Engincers
*Institution of Structural Engincers
Lloyd’s Register of Shipping =
London Transport Board -
. *Ministry of Defence, Army Departinent
*Ministry of Defence, Navy Department il
Ministry of Labour (H.M. Factory Inspectorate) .
Ministry of Technology—National Engincering Laboratory
*Shipbuilding Employers’ Federation .
-:*Society of British Aerospacec Companies Ltd.

The Gavernment departments and scientific and indus: :
trial organizations marked with an asterisk in the above .
list, together with the following, were directly ‘repre<
sented on the committecs entrusted with the preparation *
of this British Standard: o
Association of Teachers in Technical Institutions;
City and Guilds of London Institute S
Electricity Council, the Generating Board, and f

Area Boards in England and Wales !
Institute of Physics and the Physical Society T i d e
Sociely of Motor Manufacturers and Traders Ll{ ¢ o]
Society of Nen-destructive Examination TN
United Kingdom Atomic Energy Authority
Individual firms
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S 3 ‘B.S. 499 : Part 3 :

BRITISH STANDARD
WELDING TERMS AND SYMBOLS
Part 3. Termmology of and ‘abbreviations for
fusion weld lmperfectlons as revealed by
] radlography

FOREWORD

This third revision has been carried out under-the authority of the Welding

Industry Standards Committee to take account of the developments in all .

aspects of welding that have occurred since 1932

In an attempt to provide ease of reference to the standard it has been de-.
.cided to publish it in three separate parts:; g

Part 1. Welding, brazing and thermal cutting glossary.
Part 2. Symbols for welding,

« Part 3. Terminology of and abbreviations for fusion weld imperfections as

.. revealed by radiography.
Thlb method also famlltates the publication of any subsequent amendments

_or revisions. i

The list’ of‘ defects given in Part 3, though intended to be comprehensive,
does not include specific defects which are found in individual welding processes,
such as’spot, seam, pro_|ecl10n flash and pressure welding, wherein radiographic
examination is not in broad industrial use. The terms for the |mperfecuons
given in Part 3 are also included in Part 1.

Each term has been given an abbreviation which can be used in the system
for coding defects and their location in the radiograph as detailed in Section
Two. The abbreviations are derived, as far as possible, from the first letter of

the two main words in the term. Certain terms, however, belong to a particular .

group of defects and these have a common first letter, viz. G—groove, I—inclu-

_sion, rK—crzu:k L—lack of fusion, M—mark and P—porosity. Some terms

have not -bcen given an abbreviation as they would not be used without a
qualxﬁcauon as to type. The letter S is put in front of the abbreviation for terms
in Group A to indicate a surface defect.

This part is primarily intended for those concerned with the radlographxc
examination of fusion welds, and whercver possible and thought advantageous
the verbal definitions have been amplified with :he aid of diagrams and illustra-
tive radiographs.

The illustrative radiographs have been sclected not only to show the salient
features but also because of their suitability for reproduction by half-tone
blocks. It should be understood that the illustrations are intended solely to be
complementary to the definitions, and not as criteria of their severity. Therefore
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B.S. 499 : Part 3 ; 1965

theyshould not be used as a basis for accepting or rejecting
which gives radiographic indications similar to the illustrations.

R

<

No description is included of the various images which may arise fortuitously
processing and drying of radiographs. Some

in the storing, handling, exposing,

of these may produce images which simulate those due to internal weld defects .

and great care should be taken to differentiate between them. *

1t should be appreciated that the image of a given defect on a photographic
film becomes less distinct as the thickness of the metal increases. In addition the
-contrast of the defect image depends on the quality of radiation used (i.c.
=rays or gamma rays). In the latter case the contrast is generaliy less. The radio-

graphic technique used also influences the definition and contrast of the image.
Not only is interpretation difficult, but it is further complicated by the fact
that defects of more than one kind can occur together: porosity can be found
run penetration and lack of fusion may be
defects may be partially abscured by over-
lying defects in subsequent runs of the weld metal. Cavities may be partially
filled with foreign matter, whilst inclusions sometimes have cracks radiating

with worm hole; incomplete inter-
accompanied by inclusions; some

from the sharp edges and corners.

The defects listed contain some in which the radiographic shadows are
characteristic of a particular defect, e.g. crack; in others the first impression is
not free from doubt, ¢.g. undercut from a line inclusion. Such ambiguity might

_be resalved by considering the posj

tion of the

image relative to the centre line

“of the weld. Failing this, however, a sccond radiograph may have to be taken,
with either a change in beam dircction or the use of tube-shift or sterco-radio-

- graphic methods,

Some imperfections in the weld or the parent metal which can be seen with
the naked eye may also produce images in the radiograph. Surface defects of
this type have therefore been included in the definitions. They would be removed
by surface dressing where this is required by the specification, but if their
elimination is incomplete, in the first examination of the radiographs they may

 be interpreted erroncously as internal defects, and therefore of significance in

radiographic inspection.

The list of terms is divided into two groups:’
- Group A. Surface imperfections in the weld or adjacent parent metal.
Group B. Intcrnal imperfections in the weld, . ¢
This distinction has been made because although both may give radiographic

f

images, the former can -usually be differentiated and confitmed by visual ex-

amination of the weld.

Where alternative terms are known these are listed under the term given as
the one recommended for use in radiographic reports,

* See * Photographic aspects of weld radiography ', published by B.W.R.A.,, 1956.
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SECTION ONE: WEl‘D IMI'ERFECTIONS

¢« GROUP A:. SURFACE IMP,_RFECT IONS IN THE
WELD OR ADJACENT PARENT METAL

Abbreviation © Temm
SXP excess penetration bead

SRC root concavity
- SUCK-BACK
. UNDERWASHING

{s

_SGI mcompletely filled groove

A

Definition and rndior.'raphic dcscﬁé;ion 5

Excess weld metal protruding “through
the root of a fusion weld made from one
side only. . o -
It appcars in the radiograph as‘a con-
tinuous or intermitient light “irregular
band within the image of the weld. =

A shallow groove which may occur in
the root of a butt' weld, ., .
It appears in the radiograph as a series . ;.
of dark areas alang the cenire of the . .
weld varying in density accordmg to lhc o

] deplh of the imperfection.’”

A continuous or intermittent channel in
the surface of the weld, running along
its length, due to insufficient weld metal.
The channel may be along the centre or

-along one or both edges of the weld.

It" produces in the radiograph a dark

. band or dark palches within the image

of the weld. It is important to dlﬂ'ercn- .
tiate this from undercut,
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Abbreviation

5GS

Term

shrinkage groove

; undercut

Definition and radlogmphxc description

jA shallow groove caused by contraction

in the metal along cnch side of a p::nu

_tration bead. e

The radiograph shows each groovc as a‘ B
dark band varying in density according &

10 its depth. It -should not be confuscd L

w:lh undercut. 7 “

NOTE. Although this defectzmay show in the
radiograph, it may not be possi ible 1o detect the

}kf‘ccl visually i a backing strip is used.

An irregular groove al 2 toe of a run
in the parent metal or in previously
deposited weld metal, due to welding:

It appears in the radiograph as a dack.’ _
irregular band, in a position adjacent to .-
lhe toe of a weld cun. Iis :magc may,
therefore, occur within the weld |mngc
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. N ! .
. h . ) Abbreviation Term
N Sst spatler &
. STLATTER, dcprccated g
: [ .- SMITTING, deprecated”
e
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]Jchmlmn and radiographic dnscnplmn .

Globules of metal expelled durmg are
welding on 10 the surface of parcnl

-, metal or of a weld.

Spatter appears in- tﬁc rad!ogmph as
small light spots. It is generally in the

? jmage of the parent metal, but may be

in the image of the weld.

A special case occurs in TlG-wcidmg
“where the tungsien spatier” gives very
light images. (Sce Fig. 8.) Where 1his
oceurs within the weld lm.lgc scare
is vssential to conf‘rm that it is on the
surface and not in the weld r'"'al i
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Fig. 6. Spatter
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~ Abbreviation Term
SED " excessive dressing
UNDERELUSHING
&
, $
5]
r .
- .
©
SMG grinding mark
b ’ e
{ @ ®
.
3
-3
i
f
I i -
‘\' N
M B

tool mark
CHIPPING MARK

i

Def‘mlmn and radiographic description

IA reduction in. metal thickness caused
bv the removal of the surface of a weld
“rand adjacent arcas 1o below thc surface
of the parent metal.

The imperfection produces- @ charac-

" teristic appearance of dark arcns with
diffuse edges. © - =

o o

Grooves in lhc surfacc of p.m::m nu.ml
or of a weld made by a grmdmg whccl
or surfacing tool."

A grmdmg nmrk, lf of sufficient dcplh
may give a radjographic appearance in-
the form of parallel dark lincs.

An indentation in the surface of parent
metal or of a weld, resulting from the : g,
- application of a tool, e.g. a chipping ; )

tool, in preparation or dressing. :

-
"It produces in the radiograph a dark b
shadow of corresponding shape usually ; .
with straight edges. : hd
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Fig. 11. Chi
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