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BS EN 910 : 1996

National foreword

This British Standard has been prepared by Technical Committee WEE/2 and is the
English language version of EN 910 : 1996 Destructive tests on welds in metallic
materials — Bend tests published by the European Committee for

standardization (CEN).

EN 910 was produced as a result of international discussions in which the
United Kingdom took an active part.

BS EN 910 : 1996 supersedes tests detailed in BS 709 : 1983, BS 4206 : 1967 and
BS 3451 : 1973 which have been deleted by amendment.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.
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Foreword

This European Standard has been prepared by the
Technical Committee CEN/TC 121, Welding, of which
the secretariat is held by DS.

This European Standard shall be given the status of a
national standard, either by publication of an identical
test or by endorsement, at the latest by

September 1996, and conflicting national standards
shall be withdrawn at the latest by September 1996.

According to the CEN/CENELEC Internal Regulations,
the national standards organizations of the following
countries are bound to implement this European
Standard: Austria, Belgium, Denmark, Finland, France,
Germany, Greece, Iceland, Ireland, Italy, Luxembourg,
Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and the United Kingdom.
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1 Scope

This standard specifies a method for making transverse
root, face and side bend tests on test specimens taken
from butt welds, butt welds with cladding (subdivided
into welds in clad plates and clad welds) and cladding
without butt welds in order to assess ductility and/or
absence of imperfections on or near to the surface of
the joint. It also gives the dimensions of the test
specimen.

In addition this standard specifies a method for making
longitudinal root and face bend tests to be used
instead of transverse bend tests for heterogeneous
assemblies when base materials and/or filler metal
have a significant difference in their physical and
mechanical properties in relation to bending.

This standard applies to metallic materials in all forms
of product with welded joints made by any fusion arc
welding process. Side bend tests may be carried out
when the wall thickness is greater than 12 mm.

2 Definitions

For the purpose of this European Standard, the
following definitions apply:

2.1 face bend test specimen of butt weld (FBB)
A specimen for which the surface in tension is the side
which contains the larger width of the weld or the side
from which the welding arc was first applied.

This applies to both transverse (see figure 1a) or
longitudinal (see figure 1c) butt welds specimens.

2.2 root bend test specimen of butt weld (RBB)
A specimen for which the surface in tension is the side
opposite to the face butt weld bend test specimen.
This also applies to both transverse (see figure 1a) or
longitudinal (see figure 1c¢) butt welds specimens.

2.3 transverse side bend test specimen of butt
weld (SBB)

A specimen for which the surface in tension is a
cross-section of the weld (see figure 1b).

2.4 face bend test specimen of cladding without
a butt weld (FBC)

A specimen for which the cladding is in tension

(see figure 1d).

This applies to both transverse or longitudinal
specimens.

2.5 side bend test specimen of cladding without
a butt weld (SBC)

A specimen for which the cross-section of the cladding
overlay is in tension (see figure le).

This applies to both transverse or longitudinal
specimens.

2.6 face or side bend test specimen of cladding
with a butt weld (FBCB or SBCB)

A specimen for which the cladding is in tension or for
which the cross-section of the cladding overlay is in
tension and which contains a butt weld (see figure 1f
and figure 1g).
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3 Principle

Submitting a test specimen, taken transversely or
longitudinally from a welded joint, to plastic
deformation by bending it, without reversing the
bending direction, in such a way that one of the
surfaces or cross-sections of the welded joint is in
tension.

Unless otherwise specified, the test shall be carried out
at ambient temperature (23 £ 5) °C.

The test shall be made according to one of the
methods described in clause 6.

4 Denominations and symbols

The denominations and symbols to be used for the
bending tests are specified in table 1 and represented
in figures 1 to 3.

5 Removal of test specimens

5.1 Removal

For transverse bend test of butt welds the test
specimen shall be removed transversely from the
welded joint of the manufactured product or from the
welded test piece in such a way that after machining
the weld axis will remain in the centre of the test
specimen or at a suitable position for testing.

For longitudinal bend test of butt welds the test
specimen shall be removed longitudinally from the
welded joint of the manufactured product or from the
welded test piece.

The location and orientation of bend test specimen of
cladding shall be specified by the application standard
or by agreement between the contracting parties.

5.2 Marking

Each test piece shall be marked to identify its exact
location in the manufactured product or in the joint
from which it has been removed.

If required by the relevant application standard the
direction of working (e.g. rolling or extrusion) shall be
marked.

Each test specimen shall be marked to identify its
exact location in the test piece from which it has been
removed.

When removed from the test piece, each test specimen
shall be marked.

5.3 Heat treatment and/or ageing

No heat treatment shall be applied to the welded joint
or to the test specimen unless it is specified or allowed
by the relevant application standard dealing with the
welded joint to be tested. Details of any heat treatment
shall be recorded in the test report. If natural ageing of
aluminium alloys takes place, the time between
welding and testing shall be recorded.
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Table 1. Denominations and symbols
Symbol Denomination Unit
a Thickness of the test specimen mm
b Width of the test specimen mm
b1 Width of outside fusion line mm
c Thickness of the cladding mm

Outside diameter of the pipel) mm
d Diameter of the former mm
l Distance between the rollers mm
Ly Initial distance between contact of the roller and the centre line of the weld mm
L, Original gauge length mm
Lg Maximum width of the weld after machining mm
Ly Total length of the test specimen mm
R Radius of the rollers mm
r Radius of the test specimen edges mm
t Thickness of the welded joint or base material under cladding mm
a Bending angle ° (degrees)
FBB Face bend test specimen of butt weld not applicable
RBB Root bend test specimen of butt weld not applicable
SBB Transverse side bend test specimen of butt weld not applicable
FBC Face bend test specimen of cladding without a butt weld not applicable
SBC Side bend test specimen of cladding without a butt weld not applicable
FBCB Face bend test specimen of cladding with a butt weld not applicable
SBCB Side bend test specimen of cladding with a butt weld not applicable
1) The term ‘pipe’, alone or in combination, is used to mean ‘pipe’, ‘tube’ or ‘hollow section (without rectangular cross-section)’.
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Figure la. Transverse root and face bend test specimen of a butt weld (RBB and FBB)

Figure 1b. Transverse side bend test specimen of a butt weld (SBB)
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Figure 1c. Longitudinal bend test specimen of a butt weld (RBB and FBB)

NOTE. The radius ‘r’ shall be made on the side where the surface is in tension.

Figure 1. Bend test specimens on butt weld and cladding
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Figure 1d. Face bend test specimen of cladding without a butt weld (FBC)
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Figure le. Side bend test specimen of cladding without a butt weld (SBC)

NOTE. The radius ‘r’ shall be made on the side where the surface is in tension.

Figure 1. Bend test specimens on butt weld and cladding (continued)
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Figure 1f. Face bend test specimen of cladding with a butt weld (FBCB)
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Figure 1g. Side bend test specimen of cladding with a butt weld (SBCB)

NOTE. The radius ‘r’ shall be made on the side where the surface is in tension.

Figure 1. Bend test specimens on butt weld and cladding (concluded)

5.4 Extraction 5.4.3 Other metallic materials
5.4.1 General Shearing and thermal cutting are excluded, only

The mechanical or thermal processes used to extract mac g (e.g- sawing or g) shall be used.
the test specimen shall not change the properties of 5.5 Preparation of specimens
the test specimen in any way.

5.5.1 General

5.4.2 Steel Specimens should be prepared in such a manner that
Shearing is excluded for thicknesses greater the preparation shall not affect both the base material
than 8 mm. If thermal cutting or other cutting methods  and weld metal.

which could affect the cut surfaces are used to extract .

the test specimen from the welded plate, or from the 5.5.2 Location
test piece, the cuts shall be made at a distance greater  5.5.2.1 Transverse root and face bend tests of a buit
than or equal to 8 mm from the test specimen but in weld (RBB and FBB) (see figure 2a,)

any case sufficient (according to the process used) not  pq transverse root and face bend tests the test

to introduce metallurgical effects which could affect specimen thickness, a, shall be equal to the thickness

the test results. of the base material adjacent to welded joint.
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When a relevant application standard requires testing
of the full thickness greater than 30 mm, several test
specimens may be taken to cover the full thickness of
the joint.

In these cases, the location of the test specimen in the
welded joint thickness shall be identified.

5.5.2.2 Transverse side bend tests of a butt
weld (SBB) (see figure 2b)

For side bend tests the test specimen width, b, shall be
equal to the thickness of the base material of the
welded joint. The specimen shall have at least a
thickness, a, of (10 £ 0,5) mm and have a ratio b = 1,5a.
The ratio between the thickness, a, and the diameter of
the former, d, shall conform to the requirements of the
relevant application standard.

When the joint thickness exceeds 40 mm, it is
permissible to take several specimens from the welded
joint, instead of one, provided the width, b, of each test
specimen is in the range from 20 mm to 40 mm. In
these cases the location of the test specimen in the
welded joint thickness shall be identified.

5.5.2.3 Longitudinal bend tests of a butt weld
(RBB and FBB) (see figure 2c)

For longitudinal bend tests the test specimen
thickness, a, shall be equal to the thickness of the base
material near the welded joint. If the test piece
thickness, ¢, is greater than 12 mm, the test specimen
thickness, a, shall be equal to (12 * 0,5) mm and the
face or root of the weld shall be in tension.

5.5.2.4 Face bend tests of cladding without a butt
weld (FBC) (see figure 2d)

For face bend tests the test specimen thickness, a,
shall be equal to the thickness of the base material
plus the thickness of the cladding up to a maximum
of 30 mm.

When the thickness of the base material plus cladding
exceeds 30 mm, it is permissible to remove material
from the base material to produce a test specimen
thickness, a, that is in accordance with the application
standard or as agreed between the contracting parties.

5.5.2.5 Side bend tests of cladding without a butt
weld (SBC) (see figure 2e)

For side bend tests the test specimen width, b, shall be
equal to the thickness of the base material plus the
thickness of the cladding up to a maximum of 30 mm.
The specimen shall have at least a thickness, a, of
(10%0,5) mm and have a ratio of b = 1,5a.

When the thickness of the base material plus cladding
exceeds 30 mm, it is permissible to remove material
from the base material to produce a test specimen
width, b, that is in accordance with the application
standard or as agreed between the contracting parties.

5.5.2.6 Transverse face bend tests of cladding with a
butt weld (FBCB) (see figure 2f)

For transverse face bend tests of cladding with a butt
weld the test specimen thickness, a, shall be equal to
the thickness of the base material plus the thickness of
the cladding,.

In this case, the location of the weld shall remain in
the middle of the test specimen or at a suitable
position for testing.

When the purpose of the test is the complete joint
incorporating both the butt joint and the cladding and
when the thickness of the joint exceeds 30 mm, several
specimens may be taken as described in 5.5.2.1

and figure la.

When the purpose of the test is the cladding only and
when the thickness of the specimen, a, exceeds 30 mm,
no further tests on the base material are required.

5.5.3 Dimensions

5.5.3.1 Length

The length L of test specimens shall be Ly =1+ 2R
and at least be such that the requirements of the
appropriate application standards are fulfilled.

5.5.3.2 Thickness
For the thickness, a, see 5.5.2.

5.5.3.3 Width
a) Transverse root or face bend tests:
1) For plates

— for steel, the width b of the test specimen
shall not be less than 1,5 times a, with a
minimum of 20 mmy;
— for aluminium, copper and their alloys, the
width b of the test specimen should be not less
than 2a, with a minimum of 20 mm.
2) For pipes, the width b of the test specimen
shall be at minimum:
— for pipe diameters = 50 mm: ¢ + 0,1D (with a
minimum of 8 mm);
— for pipe diameters > 50 mm: ¢ + 0,05D (with a
minimum of 8 mm and a maximum of 40 mm).

NOTE. For outside diameter, D, greater than 25 times the wall
thickness of the pipe, the specimen may be taken as required
for the flat plates.

b) Transverse side bend tests:

The width b of the test specimen shall generally be
equal to the thickness of the base material near the
welded joint.

0 BSI 1996
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¢) Longitudinal bend tests:
The width b of the test specimen shall be:
b = Lg + 2b; (see table 2)

Table 2. Width of longitudinal bend specimen

Dimensions in mm

Material a b
(see figure 1c)
Steel =20 |[Lg+2X10

>20 |[Lg+2X15
Aluminium, copper and| =20 |Lg+2 X 15
their alloys >20 | Lg+2 %20
The width of the specimen for other metallic

materials is by agreement between the contracting
parties.

5.5.3.4 Edges

The edges of the test specimen on the face in tension
shall be rounded by mechanical means to a radius
not exceeding 0,2a to a maximum of 3 mm

(see figure 3a).

5.5.3.5 Surface preparation

The final stages of preparation shall be obtained by
machining or grinding, suitable precautions being taken
to avoid superficial strain hardening or excessive
heating of the material. Within the length {

(see figure 3) the surface shall be free from scratches
or notches transverse to the test specimen direction
except for undercut which shall not be removed unless
required by the relevant application standard and/or by
agreement between the contracting parties.

The surfaces of the test specimen shall be machined in
such a way that, unless otherwise specified in the
relevant application standard and/or by agreement
between the contracting parties, all excess weld metal
is removed. Unless otherwise specified the penetration
bead may be left intact inside pipes of small diameter
on the opposite side of the former.

6 Conditions of testing

6.1 Etching

Before starting the bend test, the shape and the
position of the fusion zone or fusion line may be
established by lightly macroetching the surface of the
test specimen to be tested in tension.

6.2 Testing

6.2.1 Testing with a former (see figure 3)

The test shall be carried out by placing the test
specimen on two supports consisting of parallel rollers,
the weld shall be in the centre of the roller distance,
except for longitudinal bend tests. The test specimen
shall be bent by loading gradually and continuously in
the middle of the span, on the axis of the weld, with a
load applied by a former (three point bending)
perpendicularly to the test specimen surface.

O BSI 1996
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6.2.2 Testing with a roller (see figure 4)

The guided bend test with a roller is an alternative
method of testing that may be used for aluminium
alloys and for joints in other materials where the weld
metal, or one of the materials being joined, has a lower
yield or proof strength than the (other) base material.

The test shall be carried out by firmly clamping one
end of the test specimen in a testing device having a
roller parallel to a former. The test specimen shall be
bent by loading, gradually and continuously by means
of the rotation of the outer roller through an arc
centred on the axis of the former.

6.3 Diameter of former and roller

The diameter d of the former shall conform to the
requirements of the relevant application standard.

The diameter of the roller shall be at least 20 mm

unless otherwise specified in the relevant application
standard.

6.4 Distance between rollers

The distance [ (see figure 3) between rollers shall be
between d + 2a and d + 3a.

6.5 Bending angle

The test is completed when the bending angle a (see
figures 3 and 4) reaches the value given in the relevant
application standard.

6.6 Bending elongation

When required for measuring elongation, the root or
face bend test specimens in steels shall have a gauge
length of:

— for fusion welds: L, = Lg or 2Lg or Lg + a;
— for pressure welds, electron beam welds and laser
welds: L, = a or 2a.

For other metallic materials, the gauge length, if

required, should be agreed between the contracting
parties.

7 Test results

After bending, both the external surface and the sides
of the test specimen shall be examined.

The evaluation of the bend test specimen shall be
made and reported in accordance with the relevant
application standard. Unless otherwise specified,
imperfections less than 3 mm long on the specimen
edges shall not be a cause for failure of the test.
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8 Test report

The test report shall include as a minimum the
following information:

a) reference to this standard,

b) identification of the test specimen (marking, type
of base material, heat treatment, etc.);

¢) shape and dimensions of the test specimen;

d) type and symbol of bend test (root and face,
transverse or longitudinal, side transverse bend test);

e) conditions of testing (see clause 6):
— test methods (former or roller);
— diameter of the former;
— distance between rollers;
f) testing temperature if not at ambient temperature
range;
g) type and dimensions of imperfections observed;
h) bending angle.
An example of a typical test report is given in annex A.
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Figure 2a. Root and face bend test specimens of a butt weld (RBB and FBB)
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Figure 2b. Side bend test specimens of a butt weld (SBB)
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Figure 2c. Longitudinal bend test specimens of a butt weld (RBB and FBB)
Figure 2. Removal of bend test specimens of butt welds and cladding
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Figure 2e. Side bend test specimens of cladding without a butt weld (SBC)
Figure 2. Removal of bend test specimens of butt welds and cladding (continued)
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NOTE. If t + ¢ > 30 mm, see figure 2a.

Figure 2f. Transverse bend test specimens of cladding with a butt weld (FBCB)
Figure 2. Removal of bend test specimens of butt welds and cladding (concluded)
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Figure 3a. Transverse face or root bend test
Figure 3. Method of bend testing with a former

d+2a<l<d+3a
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Figure 3b. Transverse side bend test

d+ 2a<1K£d+ 3a

d213Ls - a

Figure 3. Method of bend testing with a former (continued)
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Figure 3c. Longitudinal bend test
Figure 3. Method of bend testing with a former (concluded)
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Figure 4. Method of bend testing using a roller

0 BSI 1996



Licensed Copy: FELIX HERZING, TUV RHEINLAND BERLIN BRANDENBURG 5954918, 03 February 2004, Uncontrolled Copy, (c) BSI

Annex A (informative)

Page 19
EN 910 : 1996

Test report
N e
According to PWPS ettt
According to test result ‘bend test’
TESE TESULL © ..o ’
MANUTACEUTET: .....oecviieiiecieeie ettt erte et e et e et e e s tee e teesbeeesae e seaeseeasseeasseassaesaseaasseeassaanseeassaeansaensseansaeasseesnsesnssessseennseenssen
Purpose of the eXAIMINALION: .........cccuiiiiiiiieiieceee et erre e et e e e te e e staee e e bseeesssaeessssaeasssseeasssaeeassssessssasaassesennsseens
FOTTN Of PIOAUCTE: ..ottt sttt ettt e h e et e st e s bt et e s ateshe e b e e abesatenbeeabesae e beeabesutenseenbesatenseesesanas
BaSE IMALETIAL ....cc.eeiiiiiiiiiiieiiieete ettt sttt ettt e et e e st e et e e bt e et e e e ate e s a b e e bee st a e e et e e a b e e hae e baeeabe e bae s baeeateesabeenaaenas
(0703 4151011101 o) [T TSP PSRRUPRRRUPR
TESE TEIMPETALUTE: ......cccueiiieiiee et eeciee e tee e ettt e e te e e e tae e e tbee e e taeeessssaeesssaeeassaseasssaeaasssseaasssseaasssseasssseaasssesensssassasssesansseeennsnns
Table A.1 Bend test in accordance with EN 910
Specimen Type of | Dimensions Former Distance | Bend Original Elongation Remarks
N°/position test mm diameter | between angle gauge % e.g. fracture
mm rollers ° lenth appearance
mm mm
Examiner or examining body: Certified by:

(Name, date and signature)
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BSI — British Standards Institution

BSI is the independent national body responsible for preparing British Standards. It
presents the UK view on standards in Europe and at the international level. It is
incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of British Standards
should make sure that they possess the latest amendments or editions.

It is the constant aim of BSI to improve the quality of our products and services. We
would be grateful if anyone finding an inaccuracy or ambiguity while using this
British Standard would inform the Secretary of the technical committee responsible,
the identity of which can be found on the inside front cover. Tel: 020 8996 9000.

Fax: 020 8996 7400.

BSI offers members an individual updating service called PLUS which ensures that
subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

In response to orders for international standards, it is BSI policy to supply the BSI
implementation of those that have been published as British Standards, unless
otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and international
standards through its Library and its Technical Help to Exporters Service. Various
BSI electronic information services are also available which give details on all its
products and services. Contact the Information Centre. Tel: 020 8996 7111.

Fax: 020 8996 7048.

Subscribing members of BSI are kept up to date with standards developments and
receive substantial discounts on the purchase price of standards. For details of
these and other benefits contact Membership Administration. Tel: 020 8996 7002.
Fax: 020 8996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the UK, of
the publications of the international standardization bodies. Except as permitted
under the Copyright, Designs and Patents Act 1988 no extract may be reproduced,
stored in a retrieval system or transmitted in any form or by any means — electronic,
photocopying, recording or otherwise — without prior written permission from BSL

This does not preclude the free use, in the course of implementing the standard, of
necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing
agreement. Details and advice can be obtained from the Copyright Manager.
Tel: 020 8996 7070.
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