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UDC 621.824.44
. JAPANESE INDUSTRIAL STANDARD . JIS
Radial Type Ball Spline B 1193-1984

1. Scope
) This Japanese Industrial Standard specifies the radial type ball splines,
hereinafter referred to as the "ball splines", to be used for the coupling of
- shafts and holes which perform power transmission in general machines (in-
cluding automobiles and vehicles).

2. Definitions

For the purposes of this standard, following definitions apply (see Fig. 1):

(1) ball spline A machine component of which spline shaft and external
_cylinder are operated through steel balls arranged in radial type.

(2) external cylinder A generic name of assembled component consists
of an external cylinder body, end-caps, steel balls, cage, and so on.

(3) spline grooves Concaved parts which have been provided in axial
direction and linearly on the outer peripheral surface of shaft and
inner surface of external-cylinder body so that the steel balls are
capable of rolling.

Furthermore, the surface of the spline groove is called as the spline
groove face. _ :

(4) twist of groove " A value of rotation of the external cylinder relative
to an effective travel of the external cylinder or an effective length
of splined part of the spline shaft.

Applicable Standards and Reference Standard: See page 17,
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Fig. 1. Names of Respective Parts of

Radial Type Ball Spline
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3.  Types and Grades

The types of the ball splines shall be in accordance with Table 1.

Furthermore, the grades of the ball splines shall be three grades of ordi-
nary grade, high grade and precise grade, according to their quality. The
grade symbols shall be no symbol for the ordinary grade, H for the high grade,
and P for the precise grade.

Table 1. Types and Symbols of Ball Splines

Type of circula- Presence of .
Name tion of steel balls flange Presence of sealing
Without
Without (C) One-side (U)
i . With
Circulating Both-side (UU)
type ,
(R) W1thout .
With (F) One-side (U)
s With
Radial —si
type Both side (UU)
ball .
splines Wlthqut »
Without (C) One-side (U)
Non- With
circulating Both-side (UU)
type '
Without
(S) ' : :
Wwith (F) One-side (U)
With -
Both-side (UU)

Remark: Letters given in parentheses in the table are symbols for |
indicating types, and their applications shall be in accordance
with the specifications of 10.

4, Qualities

4.1 Appearance Surfaces of the ball splines shall be free from cracks
and such defects as flaws, flashes, rust which are harmful in function.

4.2 Twist of Groove The tolerances on the twist of grooves of the ball
spline, when measured in accordance:with the method of 7.3.1, shall conform
to Table 2 with respect to 100 mm taken arbitrarily within the effectlve length
of spline part of the spline shaft.
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Remark: In the case where the relative travel between the spline shaft
and the external cylinder is less than 100 mm or exceeding
100 mm, the values in Table 2 shall be decreased or increased
in proportion to the travel.

Table 2., Twist of Groove with Respect to Effective
Length of Spline Part

Unit: pm

Tolerance on twist of groove (maximum)

Ordinary grade High grade Precise grade
33 13 6
4.3 Precision for Each Part of Spline Shaft (see Fig. 2) Radial run- e

outs of peripheries for the spline groove face and mounting parts of parts
and perpendicularity tolerances for the end faces of spline part with respect
to the axial line, of supporting parts of the spline shaft, when measured in
accordance with the methods of 7.3.2 to 7.3.4, shall be in accordance with
Table 3 and Table 4 (see Fig. 2).

4.4 Precision of Mounting Part of External Cylinder The precision of
mounting part of the external cylinder, when measured in accordance with
the methods of 7.4.1 and 7.4.2, of which perpendicularity of the mounting
face (') and radial run-out tolerances of periphery of the outer peripheral
face of external cylinder relating to the axial line of the spline shaft shall
be in accordance with Table 5 and Table 6 respectively (see Fig. 2).

Note () In the case of an external cylinder without flange, this means
the reference end face of the external eylinder, and in the case
of an external cylinder with flange, this means the mounting
face of the flange.

4.5 Total Radial Run-out of Axial Line of Spline Shaft Total radial run-
out tolerance of axial line of the spline shaft, when measured in accordance
with the method of 7.5, shall satisfy either one of the values given in Table 7,
Table 8 or Table 9, according to respective grades.

4.6 Hardness The hardness of the spline groove face, when measured
in accordance with the method of 7.6, shall be HRC 55 or over for the high
grade and precise grade, and generally be HRC 55 or over for the ordinary
grade.
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