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TOP TIPS

SELECT THE RIGHT BALL
SPLINES FOR ROTATION
OR LINEAR MOTION

Check out the advantages ball splines offer.

Ball splines are like slide bushings—which are also known as ball slides or linear bearings—except the nut
slides along a grooved shaft rather than a standard shaft or rail, and that grooved shaft can rotate. That lets
the ball splines transmit or resist torque while also delivering linear motion.

Ball splines, like slide bushings, also use several recirculating balls in grooves formed by and between the shaft
and nut to reduce friction and smooth out the motion. There can be several grooves in the shaft, all within a
single circuit. The more grooves running the length of the nut, the higher the load the ball spline can handle as
the load gets distributed over more balls. In fact, ball splines can handle five to 12 times the dynamic load of a
comparably sized slide bushing. Also, ball splines simultaneously transmit torque while providing a means of
extremely low friction linear movement. This makes them well-suited for handling high-speed motion and rotation.

Understand that the shape of the grooves affects performance.

Ball splines are typically available with either gothic or circular grooves. Circular grooves have slightly elliptical
cross sections, and balls in these grooves provide two points of contact—one on the shaft and one on the nut.
Gothic grooves are narrower at the ends, providing four points of contact—two on the shaft and two on the nut.
With more points of contact, ball splines with gothic grooves can handle higher loads, but friction is increased.



As aresult, gothic grooves provide more rigidity, handle higher torque loads, and deliver less backlash; however,
the life of the ball spline will be shorter. Circular grooves can handle higher speeds and are more suitable for
designs with low moments of inertia that won't experience wide shifts in applied torque.
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Recognize that the number of grooves affects performance.

Ball spline shafts typically have two to six grooves running down their length. The six-groove shaft has the
highest load capacity, but it needs a large nut to accommodate six separate tracks. Provided the spline shaft
diameter does not drop below a certain limit, four-groove ball splines are very common. For small diameter
ball splines, two-groove setups are more common.

Choose the right type of shaft to get the most cost-effective

and appropriate performance.

Ball splines are customarily available in three degrees of accuracy. For general-purpose use with the least demand
in terms of precision and backlash, drawn shafts are recommended. They are created by drawing (pulling) a steel
shaft through a form to give it the final shape. Drawn shafts are the least expensive and are available in the longest
lengths. For simple point-to-point movement or torque transmission, drawn shafts are the most economical.

In the middle range of accuracy are ground shafts. The diameter and grooves are ground into the final shape,
resulting in more consistent dimensions.

The highest accuracy shafts are precision-ground. These shafts are created just as ground shafts are but
with tighter tolerances on shaft diameter, straightness, perpendicularity of the ends, and concentricity.



In summary, ball splines give designers great flexibility in transmitting torque, providing high-speed linear
motion, or both at once. For example, shafts can be anywhere from 4 mm to 100 mm in diameter and be
drawn, machined, or precision-machined to provide just the right tolerances. Shaft ends can be machined into
custom profiles. Journals and other made-to-order features such as threads and keyways can be cut, ground,
or broached into shafts. And if space is a premium, gun-drilled shafts can carry wires, fluid, or air inside of
them and out of the way.

The number and shape of the grooves can be adjusted to suit an application’s needs, and custom grooves
can be created if circular or gothic grooves cannot meet the requirements. Surface treatments to increase
corrosion resistance and lubricity are available.

The nuts themselves are always offered in a variety of off-the-shelf configurations. Common styles include
nuts with keyways, flanges, or nuts that are shaped like a block. These options let engineers and designers
tailor ball splines to provide the best performance for a given application.

Type of Spline Shaft

* Precision ground,
precision machined surface finish
Ground « High precision
Spline Shaft + Shaft-end machining,
surface treatment available
+ Nominal diameter: 4 ~ 100

+ Standardized length and shape
Standard + Accuracy grade: High grade

Spline Shaft * Quick delivery (stocks available)
+ Nominal diameter: 4 ~ 60

* For middle and heavy industries
Commercial > Lo Gk
Spline Shaft + Shaft-end machining available
P + Nominal diameter: 20 ~ 50

(Non-ground) « Maximum length: 5000mm



