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ESDU 79010
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published and unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.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:

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

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.

Chairman
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CHARACTERISTICS OF DISC SPRINGS IN COMBINATION (TO BE USED IN 
CONJUNCTION WITH ESDU 78043)

1. NOTATION

external radius of spring (see Sketch 1.2) m in

internal radius of spring (see Sketch 1.2) m in

stresses at perimeters 1 to 4, respectively (see Sketch 1.1 and 
ESDU 78043)

N/m2 lbf/in2

internal unloaded height of single spring (see Sketch 1.2) m in

maximum possible deflection of spring stack (see Sketch 1.3) m in

external unloaded height of single spring, m in

external unloaded height of spring stack (see Sketch 1.3) m in

number of series components in spring stack (see Section 3)

number of springs in parallel in single series component (see 
Section 3)

total load applied uniformly to perimeters 1 and 3 of single spring N lbf

load applied to nested stack (see Section 1.1) N lbf

load on single spring when N lbf

load applied to spring stack N lbf

resilience of single spring N/m2 lbf/in2

resilience of spring stack N/m2 lbf/in2

stiffness (spring rate) of single disc spring N/m lbf/in

stiffness (spring rate) of nested stack N/m lbf/in

stiffness (spring rate) of spring stack N/m lbf/in

thickness of material of single spring (see Sketch 1.2) m in

thickness of spring equivalent to  springs of thickness  stacked 
in parallel

m in

ratio of external to internal radii of spring, 

deflection of single disc spring m in

a

b

f1 2 3 4  

h

hs

l h t+

L

m

n
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SN
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tn n t
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
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Sketch 1.1  Initially coned disc spring showing perimeter reference numbers

Sketch 1.2  Section through initially coned disc spring showing basic notation

deflection of nested stack under load m in

total deflection of spring stack under load m in

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