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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both published and unpublished, and are invariably supported by original work of ESDU staff engineers or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.
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1. NOTATION

outside diameter of tube in m

modulus of elasticity lbf/in2 N/m2

stress at which tangent modulus lbf/in2 N/m2

0.2 per cent proof stress of material lbf/in2 N/m2

form factor defined by 

bending moment in section lbf in N m

lbf in N m

maximum permissible bending moment lbf in N m

Ramberg-Osgood material characteristic (see ESDU 76016)

axial load at centroid of tube lbf N

thickness of wall of tube in m

axis about which the bending moment is applied (see Sketch 2.1)

section modulus   in3 m3

varying stress from 0.2 per cent proof stress to 0.5 per cent proof 
stress (see Sketch 3.1)

lbf/in2 N/m2

Both British and SI units are quoted but any coherent system of units may be used.
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