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Foreword

This British Standard has been prepared under the direction
of the Iron and Steel Standards Committee and takes
account of the technical requirements of |1SO 7778-1983
and Euronorm 164-1983.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.
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Specification. Section one

Section one. General

O Introduction

Lamellar tearing occurs in welded plate configurations when
fabrication stresses, acting through the plate thickness in a
direction perpendicular to the surface, are not sufficiently
relieved by the plastic deformation of the material to avoid
tearing the plate. This tearing usually lies parallel to the
plate’s surface and weld fusion boundary, just outside the
visible heat-affected zone. Typically it consists of short
through thickness cracks linking a series of planar lamina-
tions parallel to the plate surface to give a typically ‘woody’
appearance on the exposed fracture surfaces (see figure 1).

An investigation sponsored by manufacturers and fabricators
and conducted by the Welding Institute revealed that
lamellar tearing is caused by the interaction of several
influences. The generation of stresses in the through
thickness direction of the plate is governed by factors such
as weld metal shrinkage, overall design geometry or weld
joint orientation. The steel’s ability to relieve these stresses
is dependent upon its through thickness ductility behaviour.
To prevent lamellar tearing, the degree of ductility has,
therefore, to be selected with due regard for the expected
severity of residual stresses and restraint against weld
shrinkage.

Through thickness ductility is normally expressed as the
reduction of area obtained on through thickness specimens
when subjected to tensile testing. This parameter has the
closest correlation with the ability of the steel to withstand
lamellar tearing. Additionally, the through thickness
ductility can be improved by specialized steelmaking and
deoxidation techniques which minimize inclusion levels and
control their distribution and shape. In practice, sulphur
levels of 0.010 % or less are required for through thickness
reduction of area values of 15 % minimum average whilst
at sulphur levels of 0.006 % or less reduction of area

values equal to or better than 35 % minimum average are
consistently achieved.

The risk of lamellar tearing reduces as plate thickness
reduces and for thicknesses less than 16 mm the risk is
slight. Therefore, for practical reasons associated with the
preparation and subsequent testing of test pieces from thin
material, the lower thickness limit for testing has been set
at 16 mm in this British Standard.

The acceptance class of through thickness tested plate
required for any particular application depends upon the
stress to which it will be subjected and the overall rigidity
of joint design. These factors are often difficult to quantify
and can be influenced by other considerations such as steel
thickness or welding procedure. Each potential application
is therefore best judged on its own merits, with full
consideration being given to all the factors involved.

It should be noted that a steel’s ability to meet the through
thickness reduction of area values specified in this standard
cannot by itself be regarded as insuring safety against
occurrence of lamellar tearing. Figure 2 gives a general
guide.
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NOTE. The figure is taken from ‘Lamellar tearing in welded
steel fabrication’ which was prepared by the C298 Sponsor
Group of the Welding Institute,

Figure 1. Examples of lamellar tearing
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