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This Japanese Industrial Standard has been revised by the Minister of 
Economy, Trade and Industry through deliberations at the Japanese In-
dustrial Standards Committee as the result of proposal for revision of 
Japanese Industrial Standard submitted by Japan Spring Manufacturers 
Association (JSMA)/Japanese Standards Association (JSA) with a draft 
being attached, based on the provision of Article 12, paragraph (1) of the 
Industrial Standardization Act applied mutatis mutandis pursuant to the 
provision of Article 16 of the said Act. This edition replaces the previous 
edition (JIS B 2710-3 : 2008), which has been technically revised. 

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 2710 series consists of the following 4 parts under the general title 
Leaf springs — : 

Part 1 : Vocabulary 

Part 2 : Design method 

Part 3 : Method of measuring and testing 

Part 4 : Specification of products 

 

Foreword 
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Leaf springs — Part 3 : Method of measuring and testing 

 

1  Scope 

  This Japanese Industrial Standard specifies the testing and measurement methods 
for the leaf springs that are mainly used for automobiles, railway rolling stocks and 
industrial machines.  

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 

JIS B 0156 Springs — Symbols 

JIS B 2710-1 Leaf springs — Part 1 : Vocabulary 

JIS B 2710-2 Leaf springs — Part 2 : Design method 

JIS B 2710-4 Leaf springs — Part 4 : Specification of products 

JIS B 2711 Springs — Shot peening 

JIS B 7503 Mechanical dial gauges 

JIS B 7507 Vernier, dial and digital callipers 

JIS B 7512 Steel tape measures 

JIS B 7514 Steel straightedges 

JIS B 7516 Metal rules 

JIS B 7517 Vernier, dial and digital height gauges 

JIS B 7721 Tension/compression testing machines — Calibration and verification 
of the force-measuring system 

JIS B 7724 Brinell hardness test — Verification and calibration of testing ma-
chines 

JIS G 0558 Steels — Determination of depth of decarburization 

JIS Z 2243-1 Brinell hardness test — Part 1 : Test method 

JIS Z 2244-1 Vickers hardness test — Part 1 : Test method 

JIS Z 8401 Rounding of numbers 

JIS Z 8703 Standard atmospheric conditions for testing 
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3  Terms and definitions 

  For the purpose of this Standard, the terms and definitions given in JIS B 0103 and 
JIS B 2710-1 apply.  

4  Symbols  

  For the purpose of this Standard, the symbols and definitions given in Table 1 and 
JIS B 0156 and JIS B 2710-2 apply. 

 

Table 1  Symbols and definitions  
Symbol  Definition  Unit 

2F1 first specified force to be used as a reference for 
spring characteristics evaluation  

N 

2F2 second specified force to be used as a reference for 
spring characteristics evaluation 

N 

2Fmax maximum working force N 
Fw horizontal force in wind-up characteristics test N 
ΔF friction force between leaves  N 
Lw arm length in wind-up characteristics test mm 
lH distance between the eye centre and the end of the 

gripper in eye fatigue test  
mm 

lV eccentricity between the eye centre and the centre 
of force input  

mm 

N number of cycles in corrosion fatigue test  － 
Re dynamic spring rate N/mm 
s1 deflection at 2F1 mm 
s2 deflection at 2F2 mm 
sa deflection amplitude  mm 

smax deflection at 2Fmax mm 
ε strain  － 

 

5  Measuring devices and test apparatuses 

5.1  General  

  The devices and apparatuses used for measurement and testing of springs shall : 

a) be capable of providing reliable measurement/tests; 

b) be selected in consideration of the size of the spring under test, measurement posi-
tion, measurement location and required measurement accuracy etc.; 

c) meet the capacity and compatibility requirements agreed between the parties con-
cerned, with their conformity to these requirements guaranteed by the manufac-
turer; 

d) have their accuracies periodically checked.  

5.2  Measuring devices  
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  The devices used for measurement shall be as follows.  

a) The dial gauge for measurements specified in 6.5 shall be in accordance with JIS B 
7503.  

b) The calliper used for measurements specified in 6.5 shall be in accordance with JIS 
B 7507. 

c) The steel tape for measurement specified in 6.6.3 shall be in accordance with JIS B 
7512. 

d) The steel straightedge used for measurement specified in 6.6.3 shall be in accord-
ance with JIS B 7514. 

e) The metal rule used for measurement specified in 6.6.3 shall be in accordance with 
JIS B 7516. 

f) The height calliper used for measurements specified in 6.5 shall be in accordance 
with JIS B 7517. 

g) The compression testing machine used for measurements specified in 6.6 shall be 
in accordance with JIS B 7721. 

h) The Brinell hardness tester used for measurement specified in 6.2 shall be in ac-
cordance with JIS B 7724. 

5.3  Test apparatuses  

5.3.1  Test apparatus for spring characteristics test  

  The test apparatus shall be capable of supporting the spring under test stably, ap-
plying a continuously and smoothly varied static test force to the spring, and shall be 
equipped with a mechanism for measuring force and deflection. It shall use supports 
with rollers or other suitable means to support the spring without obstructing the de-
formation and with minimal friction. An example of typical pressing fixture used for 
automobile springs is shown in Figure 1. The test force is applied via this pressing fix-
ture placed on the loading point as shown in Figure 2.  

  In the case of a spring with a band, and the test force may be applied directly to the 
centre of the band fixture without the use of the pressing fixture.  

 
Unit: mm  

 

Figure 1  Example of pressing fixture 
 

Not less than 
leaf width 

25
 m

in
. 
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Figure 2  Example of setup for supporting the spring in spring characteristics test 

 

5.3.2  Test apparatus for dynamic spring characteristics test 

  The test apparatus shall be capable of supporting the spring under test stably in 
such a way that the spring can exhibit the function it is expected to in service condition, 
capable of applying the deflection at a level specified by the client repeatedly through 
deflection control, and equipped with a mechanism for measuring and recording both 
the test force and deflection.  

  The measurement may be performed in a static manner as the dynamic spring rate 
of the leaf spring does not depend on the frequency in the frequency range of 5 Hz or 
under.  

5.3.3  Test apparatus for wind-up characteristics test  

  The test apparatus shall be capable of supporting the spring at both ends in a condi-
tion simulating the normal service, and applying the positive and negative wind-up 
torques while applying the working force on leaf spring 2F specified in JIS B 2710-2 at 
the centre of the spring. It shall be equipped with a mechanism for measuring the cen-
tre of spring rotation by torque or the location and rotation of the index provided in its 
vicinity. The applied force 2F shall be equal to the nominal working force, unless other 
value of applied force has been agreed between the parties concerned. The apparatus 
shall be capable of maintaining the applied force constant at the nominal working force 
during the test, and increasing the wind-up torque gradually and smoothly up to the 
level specified by the client. An example of standard setup for wind-up characteristics 
test is shown in Figure 3.  

 

Support with rollers 

Force application point 
Test force 

Pressing fixture 
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