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ABSTRACT

The purpose of this project was to reverse engineer an existing rack, analyze its problem
areas, and recommended design solutions. The project includes full documentation of the design
using Solid Works including engineering drawings of the basket and frame. ANSYS was used to
analyze the frame with the purpose of identifying potential failures due to stress and/or excessive
deflection or buckling. A redesign of these problem areas was done, specifically the rack mount
and the canopy mounting bar. Physical load testing of the frame was be done on to find the
maximum loads the frame can handle. Lastly, a tip test was be performed at different loads and
speeds to offer an envelope for safe operation of any ATV equipped with the Gear Gator system.
The results of analysis, testing and design effort served as the basis for design changes that were
recommended to the manufacture for their next generation Gear Gator Product.
The Gear Gator rack and basket was able to withstand the structural tests experimented
on it. The most critical areas of the design as seen in ANSYS were located on the cross beam
support pieces. The highest levels of stresses occurred where the horizontal and vertical beams
were welded together. The rack did not fail throughout the variety of loadings when the applied
load was 1.6 times greater than the recommended. Therefore, the recommended maximum load
of 250 lbs is safe.
The center of gravity and critical tip angle were found. By weighing the ATV on 2 scales
in a variety of orientations, the x, y, and z components of the ATV’s new center of gravity were
determined. The new center of gravity for the ATV with the rack is 27.1 in forward of the rear
axle, 17.9 in above the ground, and 18.5 in from the middle of the left rear tire. To avoid tipping
over, the rider should try and position himself/herself closest to this location. The critical
tipping angle was determined to be 45 degrees.
Design improvements were made to several features of the rack. The initial method for
attaching the basket to the rack included using ratchet straps. A rack basket attachment solves
these problems. It fits snuggly over the elbow bar and restricts all motion of the basket on the
rack. It is also important to note that this part is inexpensive to manufacture. In addition to the
rack basket attachment, a canopy to rack attachment was made. Previous failures of the original
part demanded that improvements be made. The new design incorporating a jam bolt and gusset
significantly improves its structural integrity. While the original design would fail under a 30 lb
compressive force, the new design has a safety factor of 15. This new design is also simple and
inexpensive to manufacture.

