




Company, 
Information 

Prius engaged in high precision reducer business since 2003, a high-tech enterprises specializes in the 

development, production and sale of harmonious speed reducer with world-class production and inspection 

line. 

We produced and sold over 10,000 harmonious reducers in 2017, occupying over 10% domestic robot market 

shares. Besides, we have sold products overseas including Europe and America, Japan and Korea, etc. 

The principle of harmonious crive device was invented by American inventor C. VValt Musser in them iddle 

of1950s 

Composition of Harmonious Drive devce 

Harmonious drive device rrainly consists d three basic corrponents ,  wave generator, flexible spline and rigid spline. 

Wave gene rat or 

Srrall ball bearings are built into the outer crcurrterence d its elliptical cam, and the bearings' inner faces are fixed to 

the cam Toe outer faces ere subjected to elastic deforrration as the bearings move. It is attached to the input shat. 

Flex spline 

Toe flex spline is a thin cup-shaped corrponent rrade a flexible metal that has external teeth around the 

circunference ct its mouth opening, When the wave generator is inserted into the flex spline's mouth opening, the flex 

spline becomes deformed into an elliptical shape. It is attached to the output shaft. 

Circular spline 

Toe circular spline is a rigid ring-shaped corrponent with teeth along its inner circunf erence. Toe nunt>er d teeth 

is usually �o more than the accorrpanying flex spline has. It is usually secured to the rrachine's casing. 

Principle of harmoni ous speed reducer 

As a reducer, harmonious waves are generally drwen by wa.1e generator with fixed rigid spline and output by 

flexible spline. When wave generator is installed inside the inner ring d flexible spline, flexible spline is forced to go 

through elastc transforrration and becomes an elliptical shape; the flexible spline teeth ct long shaft insert into the 

gear groOJe d rigid spline to realize corrplete engagement; the gear teeth of the �o splines d the short shaft ere not 

contacted at all but disengaged. Be� een engagement to disengagement, gear teeth are in engaging-out or 

engaging-in status. When the wave generator rotates continuously, the flexible spline is forced to deform constantly, 

and the gear teeth d the wo gears change their working status repeated� in the engaging-in, engagement, 

engaging-out and disengagement, generating the sercalled staggered teeth motion and realizing the motion 

transmssion beween active wave generator and flexible spline. 



Traditionally, the design of a rigid gear sold on the market is based on the the Conjugate Meshing Theory (Willis's Theorem). However, 

researchers  have discovered that strain wave gearing meshing is more complex than that. Instead, strain wave gearing meshing can 

be more accurately described by the Geometric Mapping Theory of Curves. By incorporating this theory into the design, this patented 

technology has greatly improved the meshing of strain wave gearing, differentiating the product from competitors. The design can also be 

further extended to high ratio rigid reducers for better precision and control. 

The P-type Tooth Profile 

Tooth of Rigid Spline Tooth of Flexspline 

Competitor's Tooth Design 

Leader's Tooth Design 

The unique P-type profile has distinctive advantages over a typical profile: 

1. Lower profile reduces bending stress at the base to improve torque capacity. 

2. Wide tooth base and streamlined profile transition reduces core stress concentration.

3. Lower profile reduces displacement and strain in the flexspine, leading to longer flexspline life.

4. 20 -30% of tooth surface is in meshing contact to reduce surface contact pressure.

Our harmonious reducers are all lubricated with lubrication grease 

Harmonious reducers with a hallow shaft (Type Ill) and harmonious reducers with a solid shaft (Type IV) are 

sealed with lubrication grease inside , and therefore there is no need to inject otherwise. As for other models, 

lubrication grease has been sealed inside their internal hidden parts; however, lubrication grease still needs to be 

injected and applied when wave generator is assembled. 

Categories of lubrication grease 

LO super N0.096: Developed specially for harmonious reducers, it has longer endurance and better efficiency 

compared with the common lubrication grease sold in market. 

LO super N0.098: Developed specially for small harmonic reducers, it can liquefy extreme-pressure additive, so as to 

obtain excellent lubr ication effects when wave transformer rotates. 

LD super N0.099: It has flow characteristics that can adapt to long service life and can be used within a larger 

temperature range. 

Characteristics of lubrication grease: 

Grease model Leakage of lubrication grease Low temperature Micro v1brat1on and wear resistance Endurance 

NO.096 0 

NO.098 6 

NO.099 © 

* Superior: © Apply: 0 

© 

© 

© 

Attention should be paid to: 6 

© 

© 
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Specifications of lubrication grease: 

Lubrication grease 96 98 

Base oil Refined mineral oil Synthetic hydrocarbon oil 

Thickening agent Special lithium base 
Lithium based thickening 

agent 

Anti-wear addictive and 
Anti-wear addictive and 

Addictive extreme-pressure 
others 

addictive 

Viscosity < 25°C) 265-295 295~315 

Temperature range of 
-4o•c-15o•c -4o•c-12o·c

using conditions 

Dropping point 19e•c 1eo0c 

Appearance (color) Yellow Dark red 

Storage life 5 years in sealed state 5 years in sealed state 

Viscosity-temperature 
Base oil VI> 120 Base oil Vl>130 
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