ESDU Copyright material. For current status contact ESDU.

Copyright Engineering Sciences Data Unit
Provided by IHS Markit under license with ESDU
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ESDU 76007 2013

Institution of

MEC
ENGINEERS

ESDU 76007/

Issued April 1975
Re-issued January 2013

Fatigue strength of longitudinal fillet
welded attachments and joints in steels
under axial loading

HANICAL Endorsed by

The Institution of Mechanical Engineers

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/esdu-76007-2013
http://www.avadocuments.com/doc/esdu-76007-2013

ESDU Copyright material. For current status contact ESDU.

ESDU 76007

ESDU DATA ITEMS

Data Items provide validated information in engineering design and analysis for use by, or under the supervision
of, professionally qualified engineers. The data are founded on an evaluation of all the relevant information, both
published and unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.
The whole process is subject to independent review for which crucial support is provided by industrial companies,
government research laboratories, universities and others from around the world through the participation of some
of their leading experts on ESDU Technical Committees. This process ensures that the results of much valuable
work (theoretical, experimental and operational), which may not be widely available or in a readily usable form, can
be communicated concisely and accurately to the engineering community.

We are constantly striving to develop new work and review data already issued. Any comments arising out of your
use of our data, or any suggestions for new topics or information that might lead to improvements, will help us to
provide a better service.

THE PREPARATION OF THIS DATA ITEM

The work on this particular Data Item was monitored and guided by the Stress Analysis and Strength of Components
Committee. This Committee first met in 1964 and now has the following membership:

Chairman
Mr J.V. Vint — C.A. Parsons and Company Ltd

Vice-Chairman

Mr H.L. Cox — Independent

Members

Mr A.J. Batchelor — Imperial Chemical Industries Ltd

Mr C.E. Day — Independent

Dr R.B. Heywood — A. Macklow-Smith Ltd

Prof. K.O. Kemp — University College London

Dr L.C. Laming — Imperial College of Science and Technology
Dr R.M.G. Meek — National Engineering Laboratory

Mr G.P. Smedley — Lloyd’s Register of Shipping

Dr J. Spence — University of Strathclyde

Dr C.E. Turner — Imperial College of Science and Technology.

The construction and subsequent development of the Data Item was undertaken by

Mr R.P. Sharp — Engineer.

The person with overall responsibility for the work in this subject area is Mr M.E. Grayley, Head of Strength Analysis
Group.

The ESDU Stress and Strength Series is recognised as a valuable source of validated data and methods by the

Institution of Mechanical Engineers and its Structural Technology and Materials Group is involved in continually
reassessing the scope and focus of the content of this Series.
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FATIGUE STRENGTHOF LONGITUDINAL FILLET WELDED ATTACHMENTS AND
JOINTS IN STEELS UNDER AXIAL LOADING

1. NOTATION
a throat depth (see Sketch 2.5) m in
d distance of weld end from end of loaded plates m in
E modulus of elasticity of plate material N/m? Ibf/in?
I length of weld run of loaded plate m in
N endurance
P load applied to joint N Ibf
S, nominal alternating stress (half range) in loaded plate N/m? Ibf/in?
S weld leg length (see Sketch 2.5) m in
t thickness of loaded plate m in
w width of loaded plate m in

Both SI and British units are quoted.

2. NOTES

This Item presents data on the fatigue strength of longitudinal fillet welded attachments and joints between
steel members of the types shown in Sketch 2.1 to 2.4 tested in the as-welded condition. The data are
obtained from specimens welded in the laboratory. The range of sizes of the test specimens is quoted on
the relevant figure.
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Provided that the welds are sound and free from major defects, the fatigue strength of longitudinal fillet
welds in the untreated and unmachined condition is independent of the properties of the plate and weld
materials (except in the low cycle fatigue region, that is, when 2S , is greater than about 85 per cent of the
material tensile strength, at which the endurance is about 4 x 103 cycles). The fatigue strength is also
independent of the applied mean stress. This is because as-welded longitudinal joints contain a system of
highly localised residual stresses in the direction of loading which result from the internal constraints applied
during cooling of the weld, and which are of the order of the material yield strength. Hence, any applied
loading will cause local yielding in the region of the end of the weld run during the first few load cycles.
The actual stress experienced in the critical region will thereafter cycle between the yield strength and the
yield strength less the applied stress range, irrespective of applied mean stress, except in cases of high
compressive mean stress.
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Typical fatigue crack
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Sketch 2.1 Non-load-carrying joint

(stiffener type)

Sketch 2.2 Non-load-carrying joint
(flange type)
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Sketch 2.3 Load-carrying joint
(double strap type)
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Sketch 2.4 Load-carrying joint
(egg-box type)

Sketch 2.5 lllustrating the assumed throat
depth of a fillet weld and showing
a type C failure
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