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Foreword

Both the 1957 and 1965 editions of this standard were published in the form of ‘General recommendations’, but
now that radiographic practice has become so established this revised version is written in the mandatory form. °
Therefore, it is essential 1o quote the iechnique number in addition to the British Standard number whenever this
standard is used. ' -

The revision was undertaken for several reasons: 10 introduce metric units, to implement relevant iSO
Recommendations and to take account of technical developments that have occurred since the previous edition
was published. : “

Although some rationalization of the techniques has been incorporated, the methods are suitable for all types
of application, but no mandatory direction is given of when a particular technique should be used. As so'many
factors affect the exposure time, minimum values have not been made mandatory but are merely included as
guidance. The extent of radiographic examination that should be applied and standards of acceptance are not
specified as both of these aspects should be covered in the appropriate application standard or be agreed between
the contracting partics, :

The explanatory information in Appendix A has been retained to amplify and, in some instances, to give the
reasons underlying what is stated in this standard.

e I i ot
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British Standard Methods for

Radiographic examination of fusion
welded circumferential butt joints
in steel pipes

1. General

NOTE. In this British Sttndard the word ‘pipe’ alone of in combination is used to mean *pipe’ or ‘webe’ although these terms are
ol'ten used for different categories of product by different industrics.

1.1 Scope

This British Standard deals with methods for the radiographic examination of fusion welded circumferential butt
joints in steel pipes primarily in the range 5 mm up to and including 50 mm thick. Recommendations for the
radiography of welds in pipes 3 mm to 10 mm thick when X-rays are not used are given in Appendix B.

This British Standard covers the following methods:

(1) Examination using film inside and source of radiation outside.

(2) Examination using film outside and source of radiation inside. '

(3) Examinstion using film and source of radiation both outside, double wall, single image method.

(4) Examination using film and source of radiation both outside, double wall, double image method.

Because several techniques with differing sensitivities are detailed, it is necessary to specify for each
particular application which technique is required to be used. It is insufficient merely to state that BS 2910 shall
be followed without specifying the technique number (see Table I). ' ,

No atlempt is made 1o define which technique shail be used for any particular application, because this is a
matter for agreement between the contracting parties. Because this standard covers clou,b'l'é‘ wall methods on pipes
which may be up to 50 mm single wall thickness, the use of X-ray voltages higher than 400 kV is pemitted in
SOMC Cises. '
NOTE. The titles of the British Standards referred to in this standard are listed on the inside back cn\icr

1.2 Definitions*

For the purposes of this British Standard, the following definitions apply. 1

(1) Single wail meihod. A method of radiographic examination in which the souré.'_{fﬁ_é_f radiation is outside
the pipe and the [ilm is close to the inside surface of the intervening wall, or the source i¢ inside the pipe and the

film is close to the outside wall of the pipe. ‘ CLAA B

(2) Double wall method. A method of radiographic examination in which the source ":radialinn is outside
the gipe, and the film is close to the outside of the pipe on the side remote from the sousce qi._';:lion, the
radiation passing through both walls of the pipe. NPT

NOTE. The penetrated thickness is 2y or 2y, as shown in Fig. 1. =
2]

(3) Double wall, single inage method. An application of the double wall method g
of only a part of the weld adjacent to the film (sce Fig. 2). "

e

'.-‘Lﬂ‘-i_'

[Fad

(4) Double wall, double image method. An application of the double wall method p".’ji!ucing a usable image

of the whole of the weld on two or more films (see Fig. 3).

’_1 .3 Techniques

The flaw-detection capability of a radiographic technique increases as the graininess of lhc film is reduced and is
also dependent upon the film-screen combination. The basic philosophy of weld radiography is to reccommend a
technique that gives the best possible chance of detecting small planar flaws such as cracks.

* See also BS 2597 and BS 3683 : Part 3. 8 .
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In general, any gamma-ray technique will be less sensitive than an X-ray technique for penctrated thicknesses
less than 30 mm. The thinner the material, the l'argcr is the difference in sensitivity between radiographs taken
with X-rays and gamma rays, On steel welds having a penetrated thickness of 50 mm and above, the difference in
sensilivity is not so marked, if the correct gamma-ray techniques are used, ‘

v
A summary of the various techniques is given in Table 1 and fuller details are given in the appropriate Sections.

i

o e b 1 T
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Table 1. Individual technigues

I.“.;:"‘":“.:qﬂ‘-j

ry,
3 i

Location of
film and source
of radiation

Technique

No.*

. Description

Limiting conditions .

© Film inside,
source of
radiation
outside
(Section 2)

X-rays using ultra-fine-grain
high-contrast direct-type {ilm ¢

For pipes of ;100 mm bore and over.

This technique can also apply to pipes of
smaller diameter when it is practicable to
put films inside them, but the radiography
of the whole weld may necessitate making
many exposures ¢

X-rays using fine-grain,
high-contrast direct-type {ilm

As for technique |

X-rays using medium-speed
direct-type film

As for technique 1

Gamma rays using ultra-fine-grain
high-contrast direct-type film

As for technique 1

Gamma rays using fine-grain
high-contrast direct-type film

As for technique |

Film outside,
source of
radiation
inside
(Section 3)

X-rays using ultra-fine-grain
high-contrast direct-type film

The pipe diameter shall be sufficient to
allow the use of the appropriate minimumn
focus-to-film distance (sec also 3.1.3)

X-rays using fine-grain
high-contrast direct-type film

As for’ technique 7 (see also 3.2.3) -

2

X-rays using medium-speed
direct-type film

As for technique 7 (sce also 33.3)

Gamma rays using ultra-fine-grain
high-contrast direct-type film

As for technique 7 (see also 3.4.3)

Gamma rays using {ine-grain
high-contrast direct-type film

As for technique 7 (sce also 3.5.3)

Film and

“ source of
 radiation
both outside
(Section 4)

- X-rays using ultra-fine-grain

high-contrast direct-type film

For pipes of all diameters except in the
case of the doubie wall, double image
method for which 90 mm is the maximum -
outside diameter ’

X-rays using ﬁne:-grain
high-contrast direct-type film

As for technique 13

X-rays using me&ium-speed
direct-type film

As for technique 13, )

Gamma rays uSing ultra-fine-grain
high-contrast direct-type film

As for technique 13

Gamma rays using ﬁne-gfain .
high-contrast direct-type film

As for technique 13

-

* There are now fewer techniques than in the previous edition, but established technique numbers have been retained.
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o

Notes to Table I, -
NOTE 1. The type of film used with lead screens is known both as ‘non-sereen’ and as ‘direct-type’ film. nF o

NOTE 2. A British Siandard is in course ofprcpamtion‘ that will give definitions for the various types of film and manufacturers'
existing deseriptions riay i i finitions, For the purpose of this standard the following are examples of brands
of film relating to the various descriptions; | t . ) ’

r Kodak Gevaert Dupont ‘ -
ultra-fine-grain high-contrast Industrex M D2 45 AL
Industrex T r

fine-grain high-contrast  Industrex A
- Indusirex C

medium-speed " Industrex D

1.4 Gamma-ray sources

The gamma-ray sources”tabulaied below are suitable for penetrating steel pipe of the wall thicknesses speciﬁe& in
. Table 2. | o i

r

.

Table 2. Minimum pipe wall thicknesses for gamma-ray sources

Gamma-ray source Minimum pipe wali thickness

Cobalt 60

Caesium 134
Caesium 137
*Iridium 192

sensitivity will be inferior to that of a pood X-ray technique.



http://www.avadocuments.com/doc/bs-2910-1973
http://www.avadocuments.com/doc/bs-2910-1973

BS 2910:1973

1.5 Protection

As exposure of any part of the human body to X-rays or gamma rays can be injurious, il'is essential that
whenever X-ray equipment or radioactive sources are in use, adequate precautions are taken to protect.the
radiographer and others in the vicinity. e

It should be noted that the use of X-ray machines and gamma-radiography sealed sources in factories and certain -
other premises and works coming within the scope of the Factories Acts is controlled by the lonising Radiations
(Sealed Sources) Regulations, 1969 and the Radioactive Substances Act, 1960. -

o
-

1.6 Surface condition

In order to obtain maximum faw sensitivity the part of the work to be ex:jmincd shall be smooth and free from
irregularities such as weld ripples, grinding or chipping marks. The contour of the weld surface shall be smooth
and any change in section shall be gradual. By agreement between the contracting parties, the weld may be
radiographed in the as-welded condition. . { )

. Where possible, temporary backing rings should be removed prior to radiography since this results in better

- sensitivity of the radiograph. ; .
If the above conditions cannot be met the expedients described in A.2 may be used by agreement between the

I3

contracting parties. c

. | . ) \
1.7 Weld image location 0 . T )

Markers, usually in the form of lead arrows or other symbols, shall be placed alonggide but c!Ear of the outer edges 7
of the weld to identify its position. " L

G

’

1.8 Identification of radiographs -

1.8.1 Each section of weld radiographed shall have sujtable symbols affixed to ideﬁlify:
(1) the job or workpiece; oo
(2) the joint; “
(3) the section of thejoint. .
The symbols, consisting of lead letters or numerals, shall be positioned so that their images appear in the
radiograph to ensure unequivocal identification of the section. R

1.8.2 The circumferential position of the portion under examination shall be positively located. This may be
achieved by taking measurerhents around the circum/ference from an agreed datum or by means of the ‘clock
face’ method as follows: ) )
(1) The position for ‘12 o’clock’ may be related to the 12 o’clock welding position or other agreed
relationship. '
(2) For horizontal and inclined pipes: the ‘12 o’clock’ position is at the highest point of the joint when
viewed from the lower numbered joint to the subsequent numbered joint. ‘
(3) For vertical pipes: the ‘12 o’clock’ position is due north when the joint is viewed vertically downwards.

o]
¢

1.9 Marking
In general, permanent marking of the workpicce shall be used to provide reference points for the accurate
re-location of the position of each radiograph. Where the nature of the material and its service conditions
render stamping undesicable, other suitable means of marking shall be used. )

o
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