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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published and unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.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 patrticipation 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 Fatigue Committee. This Committee first
met in 1955 and now has the following membership:

Chairman
Mr W.T. Kirkby — Royal Aircraft Establishment

Vice-Chairman

Mr K.E. Cheverton — Rolls-Royce (1971) Ltd, Bristol Engine Division, Filton
Members

Mr R.A. Clare — Procurement Executive, Ministry of Defence

Mr H.L. Cox — Independent

Mr A.J. Fenner — Independent

Mr A.D. Hall — Westland Aircraft Ltd

Dr W.J. Harris — Rolls-Royce (1971) Ltd, Small Engine Division, Leavesden
Mr J.A.B. Lambert — Hawker Siddeley Aviation Ltd, Hatfield

Mr N.H. Mason — Consulting Engineer

Mr H.E. Parish — British Aircraft Corporation Ltd, Preston

Mr J.B. Sanders — Procurement Executive, Ministry of Defence

Mr R.H. Sandifer — Independent

This Item was also accepted for the inclusion in the Stress and Strength Series 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 J.R. Dixon — National Engineering Laboratory
Mr N.E. Frost — National Engineering Laboratory
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1. NOTATION
D maximum diameter of round bar m in
f, tensile strength N/m? Ibf/in?
h depth of stress raiser m in
Ki elastic stress concentration factor based on net cross-sectional
area (gross area for round bar with transverse hole)
N endurance
r root radius of stress raiser m in
S 20(N) mean fatigue strength at endurance N for unnotched N/m? Ibf/in?
specimens (N > 108, K, = 1.0)
Sio(N) fatigue strength based on net cross-sectional area at endurance N/m? Ibf/in?
N for notched specimens (N > 106)
W maximum width of plate m in

Both Sl and British units are quoted.

2. NOTES

This Item provides data on the fatigue strength at high endurance of notched wrought low alloy steel
specimens under constant amplitude loading. The results of tests on specimens containing different types
of stress raisers are provided.
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The data are presented in Figures 1 and 2, grouped according to whether the specimens were loaded axially
or in bending, and are plotted on a basis of 5, ,(N) against f, . Each of the data points shown represents a
fatigue strength at high endurance (108 < N < 108 reversals) or a fatigue limit obtained from tests on a series
of identical specimens. Different symbols are used to indicate the range of K, for the test results. In both
figures an identical curve, marked S4o(N), indicates the mean values for unnotched specimens obtained
from Figures 1 and 3 of Reference 3. The data on which this curve is based are for specimens having various
degrees of surface finish, from ground or polished to fine turned, see Reference 3. Curves derived for
Sao(N)/K; for various values of K, are also given.

Low alloy steels of tensile strength less than 1000 MN/m? (about 150 000 Ibf/inz) normally exhibit a fatigue
limit, which is usually apparent at about 10° reversals. Low alloy steels of tensile strength greater than
1400 I\QN/m2 (about 200 000 Ibf/in®) do not necessarily exhibit a clearly defined fatigue limit even at
N-10° N = 102 reversals. This difference in behaviour is indicated on the figures.
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