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Foreword 

This translation has been made based on the original Japanese Indus­
trial Standard established by the Minister of Economy, Trade and In­
dustry through deliberations at the Japanese Industrial Standards 
Committee according to the proposal for establishment of Japanese In­
dustrial Standard submitted by Japan Machine Accessory Association 
(JMAA)/Japanese Standards Association (JSA) with the draft being at­
tached, based on the provision of Article 12 Clause 1 of the Industrial 
Standardization Law. 

Consequently JIS B 1193:2004 has been withdrawn and partially re­
placed with this Standard. 

This JIS document is protected by the Copyright Law. 

Attention is drawn to the possibility that some parts of this Standard 
may conflict with patent rights, applications for a patent after opening 
to the public or utility model rights. The relevant Minister and the 
Japanese Industrial Standards Committee are not responsible for iden­
tifying any of such patent rights, applications for a patent after opening 
to the public or utility model rights. 

JIS B 1193 series consists of the following 2 parts under the general title 
"Ball splines ": 

Part 1: General characteristics and requirements 

Part 2: Dynamic and static load ratings and rating life 
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JAPANESE INDUSTRIAL STANDARD JIS B 1193-1 : 2013 

Ball splines - Part 1 : General characteristics and 
requirements 

Introduction 

This Japanese Industrial Standard has been prepared based on the first edition of 
ISO 23848-1 published in 2009 without any modifications of the technical contents ex­
cept the modification of configuration such as the addition of the quantifier. 

The portions with continuous sidelines or dotted underlines are the matters in which 
the contents of the corresponding International Standard have been modified. A list of 
modifications with the explanations is given in Annex JA. 

1 Scope 

This Standard specifies the characteristics and the following matters of ball splines. 

Shapes and dimensions 

Test methods 

Inspections 

Designations of products 

Marking 

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

ISO 23848-1 : 2009 Machine tools - Ball splines - Part 1 : General 
characteristics and requirements (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/lEe Guide 21-1. 

2 Normative references 

The following standards contain provisions which, through reference in this text, 
constitute provisions of this Standard. The most recent editions of the standards (in­
cluding amendments) listed below shall be applied. 

JIS B 7725 Vickers hardness test- Verification and calibration of testing ma­
chines 

NOTE: Corresponding International Standard : ISO 6507-2 Metallic materials 
- Vickers hardness test - Part 2: Verification and calibration of testing 
machines (MOD) 

JIS Z 2244 Vickers hardness test - Test method 
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NOTE: Corresponding International Standard : ISO 6507-1 Metallic materials 
- Vickers hardness test- Part 1 : Test method (MOD) 

;US_Z __ 8_LlO_l ____ QlJ.id~_t..Q_lh~_r:QlJ.nff~l)g_Qf..nJJlJlt!?.!:~ 

JIS Z 8703 

NOTE: 

Standard atmospheric conditions for testing 

Corresponding International Standard: ISO 554 Standard atmospheres 
for conditioning and/or testing- Specifications (MOD) 

3 Terms and definitions 

For the purposes of this Standard, the following terms and definitions apply (see fig­
ure 1). 

3.1 ball spline 

machine element consisting of the spline shaft, spline outer race, balls, recirculation 

devices and seals, which provides the smooth relative axial motion for the purpose of 
transmitting the torque or preventing the relative rotation 

3.2 effective spline length 

actual available length of axial travel for the spline outer race on the spline shaft 

3.3 groove twist of the ball spline 

value of rotational deviation of the spline outer race over the effective travel length 

3.4 nominal diameter of the spline shaft 

outer diameter of spline shaft representing the size of the ball of spline without toler­
ance, sometimes expressed as the pitch circle diameter without tolerance 

NOTE 1 

NOTE 2 

The spline part refers to the shaft part provided with the spline groove. 

The pitch circle diameter refers to the diameter specifying the location 
of the rolling ball centres in the ball spline assembly their theoretical 
contacts on the groove surfaces of both the spline shaft and the spline 
outer race. 

3.5 spline groove 

linear groove ground or rolled along the axial direction on the periphery of the spline 
shaft and the inner surface of the spline outer race to facilitate the smooth rolling of 
balls inside the assembly of the spline shaft and the spline outer race 

3.6 spline outer race 

assembly comprising the spline outer race body with internal spline grooves, balls, re­
circulation devices (retainers, side plates and end caps) 

3.7 spline shaft 

shaft consisting of axial spline grooves, which are matched with the grooves of a com­

patible spline outer race and can accommodate recirculation balls 
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4 Quantifier 

The quantifiers mainly used in this Standard are as follows. 

D 1 : outer diameter of spline outer race of ball spline 

do nominal diameter of ball spline shaft 

5 Types and grades 
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Ball splines shall be classified into Type All), Type All 2) and Type R 3) as shown in 

figure 1 and table 1. Each type shall be divided into three grades C1, C3 and C5 ac­
cording to the characteristics, and represented by symbols shown below. 

p: Grade C1 

H: Grade C3 

No symbol: Grade C5 

Notes 1) Round axis type angular contact ball spline 

2) Deformed axis type angular contact ball spline 

3) Round axis type radial contact ball spline 

Ball 

Spline outer race 

Spline shaft 
Side plate 

Type AI 

Spline 
outer race 

Ball Keyway 

Side plate 

Type All 

NOTE: These drawings are examples of construction. 

Figure 1 N ames of parts of ball splines 

Table 1 Types and symbols of ball splines 

Name Type Flange on spline outer race 
Ball Type AI Without 

Ball 

Keyway 
Spline outer race 

End cap 
Spline shaft 

TypeR 

Seal 
Without 

spline Type All With lOne side (U) a) 

TypeR I Both sides (UU) a) 

With (F) a) Without 
With lOne side (U) a) 

I Both sides (UU) a) 

Note a) Letters in parentheses in this table are indication symbols, and the ap-
plication of which is given in clause 10. 
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6 Characteristics 

6.1 Groove twist of spline shaft 

The tolerances on the groove twist of spline shaft, when measured by the method 
given in 8.2, shall meet the requirements in table 2 with respect to 100 mm taken at 
random within the effective spline length. 

In the case where it is impossible to take 100 mm or more for the relative travel dis­
tance between the spline shaft and the spline outer race, the value converted from the 
tolerances in table 2 in proportion to the measurable maximum travel distance shall 

apply. rh~_xQ}.J.n~linKm_~thQ~:tQfth~_~9)}~~xt~d_~~J}.J.g __ ~bJ~-JlJ~~_~B __ $p_~_Gifigdjn_JIS_Z __ 8..4Ql! 

Table 2 Tolerances on groove twist of spline shaft against 
effective spline length of spline shaft (see figure 3) 

Grade 
Tolerance on groove twist of spline shaft (max.) 

6.2 Accuracy of spline shaft 

The radial runout of the spline grooves and the outer diameter of part mounting 
journals, and the axial runout of the end face of the support journals in relation to the 
axis of the support journals of the spline shaft, when measured by the methods given 
in 8.3.1 to 8.3.3, shall meet the runout tolerances in table 3 to table 5, respectively (see 
figure 2 and figure 4 to figure 6). 

6.3 Accuracy of mounting part of spline outer race 

The axial runout of the end face of spline outer race reference or the flange mounting 
face, and the radial runout of the periphery of the spline outer race in relation to the 
axis of the spline part of the spline shaft, when measured by the methods given in 8.4.1 
and 8.4.2, shall meet the runout tolerances in table 6 and table 7, respectively (see fig­
ure 2 and figure 7 to figure 8). 

NOTE: Figure 2 to figure 9 are examples of Type AI. 
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Part Support Spline 
mounting journal a) 
journal b) groove 
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mounting 
journal b) 

c) 

Notes a) The support journal refers to the portion where bearing, etc. are mounted 
for supporting the spline shaft. 

b) The part mounting journal refers to the portion where a gear wheel or 
other machine elements are mounted. 

c) Not applicable to those without support journals and/or part mounting 
journals. 

Figure 2 Accuracy of ball splines 

6.4 Total radial runout of outer diameter of spline part in relation to axis of support 
journals of spline shaft 

The total radial runout of the spline part in relation to the axis of the support jour­

nals of the spline shaft, when measured by the method given in 8.5, shall meet the 
runout tolerances in table 8 (see figure 2 and figure 9). 

6.5 Hardness 

The hardness of ball splines, when measured by the method given in 8.6, shall be at 
least 653HV (58HRC). 
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