
Rotary Ball Spline
Model LTR-A

Simultaneously transmits both the linear 

and rotary motion of the shaft.

Offers smooth handling, high durability, 

and superior reliability.

Aerospace

Example Ball Spline 
Application

Compact Ball Spline
Model LT-X

Its small size and light weight facilitate compact 

designs.

Made for positioning accuracy on the micron level.

Optimal for electronic component mounters.

Semiconductors

Example Ball Spline 
Application

Ball Screw/Spline
Model BNS-V

Achieves rotary and linear motion with a 

single shaft.

Takes up little space, offers high rigidity, 

and is suited for high-speed positioning.

Industrial Robots

Example Ball Spline 
Application

Finite Stroke Ball Spline
Model LT-SG

Reduces variation in rolling resistance with 

no ball recirculation. 

Ideal for wherever smooth motion over a 

short stroke is required.

Measuring 
Instruments

Example Ball Spline 
Application

Aircraft

Yoke

Transfers steering input to the control system.

Requires high responsiveness and reliability. 

Device:

Location:

Device features:

Chip mounter

Nozzle head

Mounts electronic components on circuit boards at 

super-high speeds with high accuracy.

Requires high throughput.

Device:

Location:

Device features:

SCARA robot

Guide for vertical drive mechanism

Used for high-speed, high-precision assembly and 

transfer work done by horizontal, multi-articulated robots.

Compact and lightweight.

Device:

Location:

Device features:

Linear gauge

Measurement probe

Measures minute displacement with high precision.

Excels at repeatability with sub-micron-level accuracy.

Device:

Location:

Device features:

Support for Smooth Linear Motion

Ball Spline
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What Is a Ball Spline? Development of the Ball Spline

Medium-Torque Type

Ball splines feature raceways that allow them to bear heavy loads, and balls roll along those grooves 

to facilitate smooth linear motion. These products are also capable of transmitting torque thanks to 

the protrusions on the periphery of the shaft that form a barrier to the left and right of the balls.

These features grant the ball spline the following advantages over linear bushings.

This type has a high load capacity in the radial and torque directions.

High-Torque Type
This type can withstand larger torque than the Medium-Torque Type, 

which makes it ideal for applications that transmit rotation.

The ball spline came about as a solution to the problems that plague linear bushings.

The Ball Spline Model LBS made its revolutionary debut in 1971.

Medium-Torque Type
LT/LF

Compact
LT-X/LF-X

Compact
LFK-X/LFH-X

Caged Ball

High-Torque Type
This type is compatible with high speeds, produces low noise with a reduced running 

sound, generates a low level of dust, and enables long-term maintenance-free operation.

Cylindrical Type
SLS/SLS-L

Flange Type
SLF

Rotary Type
This compact type features a support bearing around the periphery of the 

spline nut, and it can perform both linear and rotary motion simultaneously.

With Support Bearing
LTR/LTR-A/LTR-V

With Gear
LBG/LBGT

Cylindrical Type
LBS/LBST

Flange Type
LBF/LBR

Square Nut Type
LBH

● High load capacity　● High rigidity and accuracy　
● High torque transmission

· Fabrication of products with finite strokes
· Double seals
· ISO 14644-1 Class 4 cleanliness 

(using a special washing process)
· Special shaft diameters (LT120, LT160, etc.)
· Special support bearings

Examples of Compatibility with Special Requirements
· Non-magnetic environments (using THK’s own 

high-performance non-magnetic material)
· Vacuum environments
· Stainless steel
· Integrated types: Combining different ball spline models

Combining ball splines and bushings

The biggest difference between ball splines and linear bushings lies in the raceways.

Ball splines have curved raceways that approximate the shape of the balls, which makes for a 

larger contact surface in comparison with point contact.

Ball Spline Feature: Curved Grooves That Approximate the Ball Shape

● The wider contact surface area increases the load capacity!

● Increasing the preload boosts rigidity and accuracy!

Smooth linear motion

While it would take 13 linear bushings to 

bear a 1,000 N load, for example, the same 

feat could be accomplished by a single ball 

spline with the same shaft size, ball 

diameter, and number of balls.

The Wide Contact Surface Enables a

Higher Load Capacity!

For example, if you took a linear bushing 

and ball spline with the same shaft 

diameter, ball diameter, and number of balls 

and loaded the linear bushing with an object 

that it would strain to carry, a ball spline 

could carry 2,200 of the same object.

The Wide Contact Surface Enables a

Significantly Extended Service Life

Capitalize on the Ball Spline’s Features to Achieve Compact Designs!

Ball Spline Structure

The linear bushing has a long history of use as a rolling guide, and it is still widely used today. 

It utilizes point contact, so although it achieves smooth linear motion with minimal friction 

resistance, its low permissible load presents challenges.

Linear Bushing Structure

We will work with you to best meet your individual needs.

All inquiries are welcome, so don’t hesitate to contact us!

Approx. 
13 times greater

Approx. 
2,200 times greater

Ball Spline LT25
Basic dynamic load rating: 15.2 kN

Linear Bushing LM100GA
Basic dynamic load rating: 14.1 kN

Spline shaft

Spline Nut

42 mm150 mm

Linear Bushing

SF shaft

For example, if you were to design two devices that would bear the same load, the spline nut used 

for one would have an external diameter about 1/3 the size of the linear bushing used for the other.

Linear Bushing Ball Spline

Cross section

Efficient torque transmission

Curved groove

Contact area between 
ball and raceway: Large

Permissible load:  Large

Contact area between 
ball and raceway: Small

Permissible load:  Small
No curved groove

Contact StructureContact Structure

1,000 N 1,000 N
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Rotary Ball Spline
Model LTR-A

Simultaneously transmits both the linear 

and rotary motion of the shaft.

Offers smooth handling, high durability, 

and superior reliability.

Aerospace

Example Ball Spline 
Application

Compact Ball Spline
Model LT-X

Its small size and light weight facilitate compact 

designs.

Made for positioning accuracy on the micron level.

Optimal for electronic component mounters.

Semiconductors

Example Ball Spline 
Application

Ball Screw/Spline
Model BNS-V

Achieves rotary and linear motion with a 

single shaft.

Takes up little space, offers high rigidity, 

and is suited for high-speed positioning.

Industrial Robots

Example Ball Spline 
Application

Finite Stroke Ball Spline
Model LT-SG

Reduces variation in rolling resistance with 

no ball recirculation. 

Ideal for wherever smooth motion over a 

short stroke is required.

Measuring 
Instruments

Example Ball Spline 
Application

Aircraft

Yoke

Transfers steering input to the control system.

Requires high responsiveness and reliability. 

Device:

Location:

Device features:

Chip mounter

Nozzle head

Mounts electronic components on circuit boards at 

super-high speeds with high accuracy.

Requires high throughput.

Device:

Location:

Device features:

SCARA robot

Guide for vertical drive mechanism

Used for high-speed, high-precision assembly and 

transfer work done by horizontal, multi-articulated robots.

Compact and lightweight.

Device:

Location:

Device features:

Linear gauge

Measurement probe

Measures minute displacement with high precision.

Excels at repeatability with sub-micron-level accuracy.

Device:

Location:

Device features:

Support for Smooth Linear Motion

Ball Spline
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