
Choosing a Planetary Gearhead: 6 Tips 

 

When a motor is being designed into a motion control system, all too often the benefits of a gearhead are 
realized much too late.  Designing in a gearhead at the end of the project will many times cause delay and 
additional cost, which could have been prevented if it had been considered at the start of the project.  
Understanding all of the advantages that a gearhead can provide becomes a necessity when designing a 
successful motion control project. 

CONSIDER A GEARHEAD EARLY IN THE PROJECT 

When a motor is designed into a motion control system, cost is generally the driving factor that influences 
the concepts of the design. In keeping what is thought to be auxiliary components to a minimum, a 
gearhead is often disregarded in hopes that the motor itself can handle the application.  However in many 
cases, the necessity of a gearhead is understood when the use of the motor (alone) then presents 
challenges, and it is usually at about the time the project is due to ship to the customer.  After the initial 
design oversight, a gearhead is then determined to be required and it usually needs to be applied into a 
space that originally was never intended to accommodate a gearhead.  In short, the cost of redesigning a 
motion application to incorporate a gearhead afterwards will usually prove more expensive than if it was 
designed in from the start. 

Among the many reasons engineers should choose a planetary gearhead for their motion project are for 
improvements in system response, inertia matching, speed matching, system stiffness, and system 
resolution. 

SYSTEM RESPONSE 

System response and inertia matching are particularly important since sometimes the application inertia 
can be several times greater than the inertia of the motor, which can then result in a sluggish and 
disappointing motion reaction.  When you integrate a gearhead into the system, it decreases the reflected 
load inertia at the motor shaft by the inverse of the square of the gearhead ratio.  What that really means is 
that a gearhead can make a motor act as if it is magnitudes larger than it really is, and then it handles the 
load with power to spare.  The ideal situation to accomplish is to have the motor rotor inertia equal to the 
application load inertia (or as close as possible), which will result in snappy system response; this is 
exactly what a gearhead can do.   

SPEED MATCHING 

Besides giving a motor muscle, a gearhead can also offer the performance advantage of speed matching.  
Most electric motors have an optimum speed (rated RPM) that they were designed to run at most 
efficiently. With the use of a gearhead, you can achieve two separate, favorable speeds; a speed that is 
optimum for the motor and a speed (resulting from the gearhead ratio) that is optimum for the application.  
When initially considered as part of the motion design, speed matching can produce greater component 
longevity for the application. 
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SYSTEM STIFFNESS 

When a motion system lacks stiffness, a number of unanticipated attributes can arise.  Issues can include 
lost motion, system compliance, wind-up, harmonics (ringing), unpredictability, premature wear and 
system vibrations. This is where a gearhead can alleviate many issues. The addition of a gearhead onto a 
motor can increase the motion system rigidity or stiffness in direct proportion to the gearhead ratio.  
Forces such as load variance or back-driving (reflected) loads then become more easily managed with the 
use of a gearhead.  The result will typically be a more reliable and precise system control that eliminates 
those issues previously mentioned.   

INCREASED RESOLUTION 

In addition to system improvements like swift response, greater power, extended longevity and maximum 
stiffness, a planetary gearhead can be a benefit to the system resolution.  The better the system resolution 
is, the more precise the control of movement becomes.   For example, a 10:1 ratio gearhead coupled with 
a motor will magnify the motor’s positioning ability, resulting in more precise movements and better 
accuracy at the application by a factor of 10.  Motor Cogging or step size (when using a stepper motor) is 
also directly reduced by the gearhead ratio, providing a more consistent and smooth motion response. 

KNOW YOUR APPLICATION, AND AFTER THAT, KNOW YOUR APPLICATION 

Among the most important items of information an engineer needs to firmly possess when evaluating the 
application is an acute awareness of the motion profile and load requirements.  Additionally, 
understanding system elements such as torque profile, overhung loading, system stiffness, sensitivity to 
backlash, duty cycle, environmental concerns, life expectancy and shock loading is necessary for the 
success of a gearhead in a motion application.  The more application requirements that are known up 
front, the easier it is to prioritize and balance what is needed when choosing the optimum gearhead size, 
configuration and ratio. For example, a ratio that optimizes speed matching may not work well with the 
target inertia matching in some applications, so knowing the priorities and demands of a motion 
application is key.  It becomes a juggling act when trying to achieve all of your priorities when designing 
a motion system, however, the benefits of using a gearhead will help find the right balance in meeting 
applications objectives. 

WHAT TO LOOK FOR WHEN SELECTING YOUR GEARHEAD SOURCE 

High quality products at a competitive price point is what every gearhead company strives to offer, but 
when it comes to actually using product, the differentiation becomes the type of support available when 
questions arise.  Quick, insightful, reliable, and world-class global experience support is critical to a 
successful application. Its key to find engineering and sales support teams that are ready to help you find 
the products that best suit your application needs as well as providing you with a long-term support 
relationship. On-time delivery is critical in meeting custom requests for both small and large quantities. 
Last but not least, you want to be comfortable with the capabilities, technology, culture and longevity that 
the company possesses.  This can include engineering, manufacturing and quality departments use the 
latest systems available in 3Dmodeling, FE analysis, CAD/CAM, scanning CMM technology and an all 
inclusive ERP inventory management system.  
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CGI, Inc. of Carson City, Nevada knows the advantages of considering gearheads early in the design 
process.  Since 1967 CGI has designed and built high quality gearheads for AC motors, DC motors, 
Stepper motors and Servo motors.  The diverse customer base and wide range of applications in 
aerospace, automotive, machine tools, material handling and packaging, medical devices, surgical robots, 
robotics and semi-conductors have earned CGI a reputation for innovation, quality, and service.  
Likewise, CGI’s experience in these industries has given them a unique perspective in using gearheads 
with motion control, which is why they can offer these areas for you to consider when choosing the right 
gearhead for your motion application. 

CGI is an ISO 9001:2008 certified company and a member of the American Gear Manufacturers 
Association. www.cgimotion.com & www.cgiprecision.com 
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