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This Japanese Industrial Standard has been established by the Minister 
of Economy, Trade and Industry through deliberations at the Japanese 
Industrial Standards Committee according to the proposal for establish-
ment of Japanese Industrial Standard submitted by Japan Spring Man-
ufacturers Association (JSMA)/Japanese Standards Association (JSA) 
with a draft being attached, based on the provision of Article 12, para-
graph (1) of the Industrial Standardization Act. This Standard partially 
replaces JIS B 2706 : 2013, which has been withdrawn. 

This JIS document is protected by the Copyright Act. 

Attention is drawn to the possibility that some parts of this Standard 
may conflict with patent rights, published patent application or utility 
model rights. The relevant Minister and the Japanese Industrial Stand-
ards Committee are not responsible for identifying any of such patent 
rights, published patent application or utility model rights. 

JIS B 2706 series consists of the following 2 parts under the general title 
Disc springs — : 

Part 1 : Calculation 

Part 2 : Product specifications and method of testing 

 

Foreword 
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Disc springs — Part 1 : Calculation 

 

Introduction 

  This Japanese Industrial Standard has been prepared based on ISO 19690-1 : 2017, 
Edition 1, with some modifications of the technical contents and structure. 

  The vertical lines on both sides and dotted underlines indicate changes from the cor-
responding International Standard. A list of modifications with the explanations is 
given in Annex JA. 

1  Scope 

  This Standard specifies the design criteria of disc springs made of steel, whether as 
single disc springs or as stacks of disc springs (hereafter referred to as springs).  

NOTE The International Standard corresponding to this Standard and the 
symbol of degree of correspondence are as follows. 

 ISO 19690-1 : 2017  Disc springs — Part 1 : Calculation (MOD) 
   In addition, symbols which denote the degree of correspondence in the 

contents between the relevant International Standard and JIS are IDT 
(identical), MOD (modified), and NEQ (not equivalent) according to 
ISO/IEC Guide 21-1. 

2  Normative references 

  Part or all of the provisions of the following standards, through reference in this text, 
constitute provisions of this Standard. The most recent editions of the standards (in-
cluding amendments) indicated below shall be applied. 

JIS B 0103  Springs — Vocabulary 
NOTE Normative reference in the corresponding International Standard : ISO 

26909  Springs — Vocabulary 

JIS B 0156  Springs — Symbols 
NOTE Normative reference in the corresponding International Standard : ISO 

16249  Springs — Symbols 

3  Terms and definitions 

  For the purpose of this Standard, the terms and definitions given in JIS B 0103 ap-
ply. 

4  Symbols and units 

  For the purpose of this Standard, the meanings of symbols and units given in Table 1, 
and those given in JIS B 0156 apply. 
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Table 1  Symbols, units and meanings of symbols 
Symbol Unit Meaning of symbol 

C1, C2, C3, C4 － coefficients 
D mm external diameter of spring 
D0 mm diameter of centre of rotation 
d mm internal diameter of spring 

E N/mm2 
modulus of elasticity of material 
(carbon steel and carbon alloy steel : 206 000 N/mm2) 
(other materials: respective modulus of elasticity of material) 

F N spring load or force 

Fc N spring load when spring is in flattened position, or contact 
force 

FG N spring load at the time of combining springs 
Ft N force at testing, or test load 
Ht mm height of spring at testing, or test height, Ht = H0 − 0.75 h0 
H0 mm free height of spring 
h0 mm initial cone height of spring without flat bearings, h0 = H0 − t 
h0,f mm initial cone height of spring with flat bearings, h0,f = H0 − tf 
i － number of springs piled in series 

k1, k2 － correction coefficient C4 for spring with flat bearings 
L0 mm free height at the time of combining springs 
N － number of cycles for fatigue life, or durability limit 
n － number of springs piled in parallel 

OM － point at upper surface of spring perpendicular to the centre-
line of thickness at Point P 

P － theoretical centre of rotation of spring cross section 
R N/mm spring rate 
r mm chamfer radius at edge 
s mm deflection of spring 
sG mm deflection of stacked springs 
t mm thickness of spring without flat bearings 
tf mm reduced thickness of spring with flat bearings 
V mm length of lever arm of spring without flat bearings 
Vf mm length of lever arm of spring with flat bearings 
W N･mm energy capacity of springs 
α － ratio of external diameter to internal diameter 
ν － Poisson’s ratio of material (ν = 0.3) 
σOM N/mm2 stress at Position OM 
σI N/mm2 stress at Position I 
σII N/mm2 stress at Position II 
σIII N/mm2 stress at Position III 
σIV N/mm2 stress at Position IV 

NOTE  1 N/mm2 = 1 MPa 
 

5  Shapes and classification 

5.1  General 

  Figure 1 illustrates a sectional view of single spring, including the relevant positions 
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