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

 

Introduction 

  This Japanese Industrial Standard has been prepared based on ISO 18137 : 2015, 
Edition 1, with some modifications of the technical contents. 

  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 provides the product specifications of the leaf springs mainly used for 
automobiles, railway rolling stocks and industrial machines.  

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

 ISO 18137 : 2015  Leaf springs — Technical specifications (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 

JIS B 0205-2 ISO general purpose metric screw threads — Part 2 : General plan 

JIS B 0209-2 ISO general purpose metric screw threads — Tolerances — Part 2 : 
Limits of sizes for general purpose external and internal screw 
threads — Medium quality 

JIS B 0401-2 Geometrical product specifications (GPS) — ISO code system for tol-
erances on linear sizes — Part 2 : Tables of standard tolerance clas-
ses and limit deviations for holes and shafts 

JIS B 1021 Tolerances for fasteners — Part 1 : Bolts, screws, studs and nuts — 
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Product grades A, B and C 

JIS B 1051 Mechanical properties of fasteners made of carbon steel and alloy steel 
— Bolts, screws and studs with specified property classes — Coarse 
thread and fine pitch thread 

JIS B 1181 Hexagon nuts and hexagon thin nuts 

JIS B 1213 Cold headed rivets 

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

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

JIS B 2710-3 Leaf springs — Part 3 : Method of measuring and testing 

JIS B 2711 Springs — Shot peening 
NOTE Normative reference in the corresponding International Standard : ISO 

26910-1 Springs — Shot peening — Part 1 : General procedures 

JIS G 3101 Rolled steels for general structure 

JIS G 3131 Hot-rolled mild steel plates, sheet and strip 

JIS G 3141 Cold-reduced carbon steel sheet and strip 

JIS G 3302 Hot-dip zinc-coated steel sheet and strip 

JIS G 3445 Carbon steel tubes for machine structure 

JIS G 3505 Low carbon steel wire rods 

JIS G 3507-1 Carbon steels for cold heading — Part 1 : Wire rods 

JIS G 4051 Carbon steels for machine structural use 

JIS G 4053 Low-alloyed steels for machine structural use 

JIS G 4801 Spring steels 
NOTE 1 Normative reference in the corresponding International Standard : ISO 

683-14 Heat-treatable steels, alloy steels and free-cutting steels — Part 
14 : Hot-rolled steels for quenched and tempered springs 

NOTE 2 The JIS cited above does not contain the hardness requirements speci-
fied in the ISO Standard given in NOTE 1.  

JIS Z 8401 Rounding of numbers 

ISO 683-14 Heat-treatable steels, alloy steels and free-cutting steels — Part 14 : 
Hot-rolled steels for quenched and tempered springs 

ISO 18265 Metallic materials — Conversion of hardness values 

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. 
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4  Symbols  

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

 

Table 1  Symbols and definitions  
Symbol Definition Unit  

a1 width or outside diameter of silencer attachment part  mm 
a2 length of silencer attachment part  mm 
B width of eye or slide  mm 
bA assembled width  mm 
bC plate width of clip mm 
bE edge plate width of parallel cutting or diamond cut end  mm 
bL width or outside diameter of silencer  mm 
bS width of centre spacer  mm 
DB inside diameter of metal bush  mm 
DI inside diameter of eye  mm 
DO outside diameter of eye  mm 
d nominal diameter of external/internal thread of bolts  mm 
d0 centre hole diameter  mm 
d1 long diameter of elliptic hole  mm 
d2 short diameter of elliptic hole  mm 
dB hole diameter of clip bolt mm 
dC hole diameter of centre spacer mm 
dk diameter of centre bolt head  mm 
dP inside diameter of clip pipe  mm 
dR hole diameter of rivet  mm 
ds diameter of cylindrical part of bolts  mm 
H spring height  mm 
HR height of attachment centre position of air spring a) (see Figure 5)  mm 
h vertical dimension of upturned 3/4 type or Berlin eye 5/8 type  mm 
h1 distance between clip end and clip bolt hole  mm 
hC clip height  mm 
hL height of silencer attachment part  mm 
k head height of bolts  mm 
L longitudinal dimension of upturned 3/4 type or Berlin eye 5/8 type mm 
LB length under head of bolts  mm 
Lb thread length of bolts mm 
LC length of centre spacer mm 
LL length of silencer  mm 
LP length of clip pipe  mm 
lR1 distance between the centre hole and the centre of attachment hole 1 of 

trailing leaf  (see Figure 4 and Figure 5)  
mm 

lR2 distance between the centre of attachment hole 1 and the centre of 
attachment hole 2 of trailing leaf (see Figure 4 and Figure 5) 

mm 

lR3 distance between the centre of attachment hole 2 and the leaf end of 
trailing leaf  (see Figure 4 and Figure 5) 

mm 

m1 gap between eye and second leaf wrapper, longitudinal  mm 
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Table 1  (concluded) 
Symbol Definition Unit  

m2 gap between eye and second leaf wrapper, vertical  mm 
P thread pitch of bolts mm 
r corner radius of part and/or machined part  mm 
S width across flats of head of bolts  mm 
tB thickness of metal bush mm 
tC plate thickness of clip  mm 
tL plate thickness of silencer mm 
tP wall thickness of clip pipe mm 
tS plate thickness of centre spacer mm 
W width of clip  mm 
X width across corners of head of hexagon head type clip bolt  mm 
z tolerance zone of perpendicularity mm 
α added value for determining the clip height  mm 
δ curvature of round edge of leaf  mm 

Note a) When the centre hole position of the spring is held horizontal, the distance from its 
upper surface to the upper surface of the attachment centre position of the air spring.  

 

5  Spring types 

  Springs are classified according to the shape and construction as shown in a) to g). 
The following classification does not consider constructional details such as the shape 
of the leaf end. Other shapes than these may be agreed between the parties concerned.  

a) Multi-leaf spring  A leaf spring composed of leaves stacked on top of each other 
that differ gradually in length (see Figure 1). It is mainly used for automobiles and 
industrial machines.  

 

 
Figure 1  Example of multi-leaf spring 

 

b) Progressive leaf spring  A leaf spring composed of a main spring which bears the 
stationary load and an auxiliary spring which is attached under the main spring 
and provides supplementary support as the load increases (see Figure 2). It is 
mainly used for automobiles. 

Spring in horizontal 
position 

Second leaf wrapper 

Fixed half straight span 

Straight span 

Spring under the specified 
spring force (load) 

Camber : C Height : H 
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Figure 2  Example of progressive leaf spring 

 
c) Tapered leaf spring  A leaf spring composed of leaves all having an equal length to 

the straight span, and all tapered along its length except in the joints with other 
parts so as to have uniform stress distribution (see Figure 3). It is mainly used for 
automobiles. 

 

 
Figure 3  Example of tapered leaf spring 

 
d) Trailing leaf  A leaf spring mainly providing a linking mechanism by connecting 

the axle and the frame at the front side of the axle (see Figure 4 and Figure 5). It is 
mainly used for the air suspension of automobiles.  

 
Figure 4  Example of trailing leaf (Type I) 

Spring in horizontal 
position 

Second 
leaf 
wrapper 

Fixed half straight span 

Straight span 

Spring under the specified 
spring force (load) 

Camber : C Height : H 

Spring in horizontal 
position 

Fixed half straight span 

Straight span 

Spring under the specified 
spring force (load) 

Camber : C Height : H 

Centre hole position 

C
am

be
r 

: C
 

Attachment hole 1 
Attachment 
hole 2 

Attachment centre position 
of air spring 
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Figure 5  Example of trailing leaf (Type II)  
 
e) Two-stage progressive leaf spring  A leaf spring composed of a main spring which 

bears the stationary load and a helper spring which is attached on top of the main 
spring and provides supplementary support as the load increases (see Figure 6).  
It is mainly used for automobiles. 

 

 

Figure 6  Example of two-stage progressive leaf spring 
 
f) Bolster spring  A generic name of leaf springs used between the bogie frame and 

the carbody in a railway rolling stock, most typically a full-elliptic spring (see Fig-
ure 7). A full-elliptic spring is a vertical and tandem combination of leaf springs 
banded together at the centre. 

 
Figure 7  Example of bolster spring 
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Spring under the specified 
spring force (load) 
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Height : H 

Slide 
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