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The NB stroke ball spine SPLFS type is a high accuracy linear motion bearing with a limited 
stroke, to which both radial load and torque can be applied at the same time. It operates 
with extremely small dynamic friction.

Extremely Small Dynamic Friction and Low 
Noise:
The rolling elements are separated by the ball 
pockets so that they do not contact each other. The 
stroke length is limited, but extremely small dynamic 
friction and low noise are realized because the rolling 
elements do not circulate.

Compact-Size:
With the nut about 20% smaller than existing ball 
splines, it contributes to space saving. 

All Stainless Steel: 
Since all the components are made of stainless steel, 
this stroke ball spline has an excellent corrosion 
resistance and heat resistance (operating 
temperature: -20 to +140 ). It is ideal for clean-room 
or vacuum applications.

Lubrication:
A lubricant groove and two lubrication holes are 
provided on the outer surface of the nut, which allow 
for an easy designing of lubricant replenishment.

STRUCTURE AND ADVANTAGES
The NB stroke ball spline consists of a nut and a shaft both with raceway grooves . Since the retainer in the nut 
is equipped with a ball pocket, the steel balls, (rolling elements) do not contact each other, which allows for a 
smooth linear motion.
In a linear motion, however, the retainer moves a half of the travel distance. Therefore, the linear travel stroke is 
limited up to twice as long as the distance that the retainer can move in the nut. For normal operation, it is 
recommended to consider 80% of the maximum stroke shown in the dimension list as an actual travel distance. 

Figure B-25  Structure of SPLFS Type

spline shaft

side-ring

outer cylinder
steel ball retainer



SLID
E

G
U

ID
E

BA
LL SPLIN

E
ROTARY BALL SPLI NE
STROKE BALL SPLINE

TOPBALL
PRODUCTS

SLID
E

BU
SH

SLID
E

U
N

IT
STRO

K
E

BU
SH

SLIDE
ROTARY

BUSH
SLID

E
SH

A
FT

SLIDE
WAY/GONIO

WAY
SLID

E
TA

B
LE

M
IN

IATU
R

E
SLID

E
AC

TUATO
R

SLID
E

SC
R

EWB-41

Spline Shaft/Groove Distortion Tolerance 
(Maximum)
Groove distortion is measured at a given 100 mm out 
of the effective length of the spline portion. When the 
travel distance is less or more than 100 mm, increase 
or decrease the value shown in Table B-22 in 
proportion to the travel distance.

The accuracy of the NB stroke ball spline is measured as shown in the figure below.
ACCURACY

Figure B-26 Accuracy
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Remarks: The  support area refers to a portion that supports the spline shaft and to which a bearing is attached. 
                The  part attachment area refers to a portion to which another mechanical element, such as a gear, is attached.

tolerance ( m)
13

Table B-22  Spline Shaft/Groove Distortion Tolerance (Maximum)

Table B-24 Radial Run-Out of Outer Surface of Spline Nut Relative to Spline Support Area (Max.) unit/ m
part numberspline shaft

total length
SPLFS13,16SPLFS10SPLFS6,8or lessgreater than

343646200
455489315200
5368126*400315
6282163*500400
75102630500
92800630

1151,000800
1531,2501,000
1951,5001,250

* maximum fabrication length of SPLFS6: 400 mm

Table B-23  Tolerance of Parts Relative to Spline Support Area (Max.) unit/ m

 perpendicularity of the flange
 perpendicularity of the end of the spline shaft 

section
 radial run out of part attachment areapart number

11  914SPLFS 6
11  914SPLFS 8
13  917SPLFS10
131119SPLFS13
131119SPLFS16
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Both the clearance and pre-load are expressed in terms of clearance in the rotational direction. For the SPLFS 
type, only the standard value shown below is available. Contact us if you need a clearance other than shown in 
Table B-25.

PRE-LOAD AND CLEARANCE IN ROTATIONAL DIRECTION

Table B-25 Pre-Load and Clearance in Rotational Direction unit/ m

standardpart number
0 4SPLFS 6
0 4SPLFS 8
0 4SPLFS10
0 4SPLFS13
0 4SPLFS16

Figure B-27  Comparison Data of dynamic Friction Resistance

COMPARISON OF DYNAMIC FRICTION RESISTANCE

standard pre-load;
without load;
without lubricant;
measuring speed: 2.5 mm/s
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Dust Control:
Since the stroke ball splines are designed and manufactured for operating with an extremely small dynamic 
friction resistance, any seal that increases the dynamic friction resistance is not equipped as a standard feature. 
If you use this type of spline under unfavorable conditions, contact us and a special seal will be available.be  For 
use under extremely unfavorable conditions, the stroke ball spline should be protected using bellows and 
protective covers.

Retainer Misalignment:  
If the stroke ball spline is used at a high speed or with a vertical shaft, or under an asymmetric load or oscillation, 
a retainer misalignment may occur. For general operation, it is recommended to consider 80% of the maximum 
stroke length shown in the dimension list as a travel distance.
In order to prevent the retainer misalignment, it is also recommended to conduct a full-stroke moving operation 
times during use so that the retainer will be relocated to the center.

NOTES ON USE
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SPLFS TYPE
-  Two Side Cut Flange Type -

part number structure
SPLFS 16 - 2 200 CU/-

SPLFS type

nominal diameter

number of nuts attached
to one shaft

example

total length of 
the spline shaft

with special
specification

When two spline nuts are used in close contact

M02

major dimensions
maximum

stroke
part 

number
N1-SFAP.C.D.BHDfELD1D

tolerancetolerance

mmmmmmmmmmmmmmmmmmmmmmmmmmm
2-3.417144233.3

0
0.2

4010
0
8

1122SPLFS 6

2-3.419.516425.53.34012.51320SPLFS 8
4-3.4131820528.53.35015.51628SPLFS10

4-3.41722255364.85019.50
9

2024SPLFS13
4-4.51925297404.86023.52426SPLFS16
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(oil hole)

SPLFS13,16 SPLFS10 16 SPLFS6 8

2-d

(oil hole)
mounting surface

2-d

N1-S
B

N1-S
LB

E H W

F

A D
f

D
sD
1

P.
C.

D.

M01

size

massmounting
surfacesecond cross-

sectional
moment

allowable static 
moment

basic load ratingbasic torque rating

shaftnutstaticdynamicstatic
COT

dynamic
CT

DsdW
M02M01CoCtolerance

kg/mgmm3mm4N mN mkNkNN mN mmmmmmmm
  60.2121.51.97 105.9 104511.23.01.82.41.50/ 1261.212.7

  80.3827.04.76 101.9 1025213.13.372.025.53.30
15

81.212.7

100.647.79.22 104.61 10210225.65.353.2110.96.5101.516.7

131.075.32.13 1021.38 10315538.87.64.1550.727.60
18

131.515.2

161.5123.53.73 1022.98 10335388.3147.6611562.8162.018.2
1N 102kgf    1N m 0.102kgf m


