Final Design
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In the previous sections, we have outlined the manufacturing considerations and component selection process, as well as the designs for our treads, suspension, tensioner, axles, chassis, enclosures, and heat exchanger. The result of this extensive design process, after countless iterations and revisions, is pictured below.


All of the components selected and all of the systems designed fit together seamlessly within the custom-designed structure and the entire package remains small enough to easily fit through doors. The structure should have no problem supporting even very extreme cases of loading and still provides room and support for the components, shock mountings, suspension, and drive train. The component placement can be more easily seen with the removal of the top platform, as shown below:
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As you can see, there is very little wasted space left in this robot. There are a few things of note about the overall design. First of all, we went to great lengths to make sure that the weight remained evenly distributed and as low as possible. To this end, the batteries always rest on the lowest possible points within the chassis and the motors are positioned to provide a counterbalance for the extra weight of the batteries in the front. 

Furthermore, the mounting points for the axles went through an extensive design process. They are positioned in such a way as to locate the tensioning elements as close to the end of the axles as possible. This will provide a more stable suspension and reduce the stresses on the axles by decreasing the moment arm. In addition, the mounting points for the center axle are one half inch lower than the other two and the suspension is tuned to support roughly 90% of the unloaded vehicle weight in this half-inch of travel. This will provide superb control and a minimum environmental impact due to scrubbing treads. Just as with all other aspects of the final design, this feature has been seamlessly integrated into the structure.

Also, note that the computer system is mounted in the front, as far as possible from the powerful motors. This was an intentional design element, as motors of this strength can produce an incredible amount of electromagnetic noise and interference, which could adversely effect the wireless signal’s range and reliability.  

We are very enthusiastic about this design, and it has shown great promise and enduring success throughout rigorous analysis. The design phase is now complete, and we are ready to start building.
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