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published and unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.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

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 H.L. Cox — National Physical Laboratory
Members

Prof. J.M. Alexander — Imperial College of Science and Technology
Mr C.E. Day — National Coal Board

Mr J.R. Dixon — National Engineering Laboratory
Dr H. Fessler — University of Nottingham

Mr N.E. Frost — National Engineering Laboratory
Dr R.B. Heywood — A. Macklow-Smith Ltd

Mr M.J. Kemper — A.P.V. Company Ltd

Mr M.J.M. Raymond — Imperial Chemical Industries

Dr R.T. Rose — John Thompson Ltd

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

Mr J. Spence — University of Strathclyde.

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

Mr E.R. Welbourne — Head of Solid Body Mechanics Group
Mr M.E. Grayley — Solid Body Mechanics 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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LOADED PINS IN AXIALLY LOADED BARS.
MAXIMUM ELASTIC STRESS AT HOLE BOUNDARY
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LOADED PINS IN AXIALLY LOADED BARS.
MAXIMUM ELASTIC STRESS AT HOLE BOUNDARY

1. NOTATION

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

D width of bar
d hole diameter
d+e¢ pin diameter
> .
2 E Young’s modulus of bar material
wl
s] E, Young’s modulus of pin material
2
o f Ppm * G,Ppl
% ref (D - d)t
=
g Ppin load applied by pin to bar acting along bar axis
)
=
GJ - - -
Pt Poi total axial load in bar excluding P ;,
3
E q maximum shear stress on transverse diameter of hole in joint with
. push-fit pin (see Section 2.2)
©
E q’ maximum shear stress on transverse diameter of hole in joint with
g interference-fit pin
@ o maximum shear stress on transverse diameter of hole due to
s interference alone
Q.
o
O t thickness of bar
a
2 o proportion of plate load treated as equivalent pin load
\Y% Poisson’s ratio for bar material
vy Poisson’s ratio for pin material

m In

m In

m In
N/m? Ibf/in?
N/m? Ibf/in?
N/m? Ibf/in?
N Ibf

N Ibf
N/m? Ibf/in?
N/m? Ibf/in?
N/m? Ibf/in?
m In

* gy s obtained from ESDU 71011 “Stresses due to interference-fit pins and bushes in plates, strips or lugs”, and is equivalent

to g of that Item obtained using E; and v4 in place of E; and v respectively.
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