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Cam Design of Racing Car Based on “Trajectory Coordinates”
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Abstract: In order to design and realize the cam for the basic circuit in Chinese University Students’ Engineering Practice
and Innovation Ability Competition, in this article we introduce a cam design of race car based on the “trajectory coordi-
nates”. Different from the traditional design, our new design has resolved the complex cam design problem of the car with
various obstacle avoidance track requirements, by comprehensively using the simple functions in Inventor, AutoCAD and
UG NX, adopting such design methods as planning optimization, analysis and calculation, Excel data sorting, modeling and
simulation, and applying trajectory coordinates to mapping the convex contour. Therefore, this cam design method can deal
with the problem of various trajectory changes and also provides a very beneficial design idea and direction for the design of
other mechanisms.
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Fig.1 Schematic diagram of running mode
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Tab.1 Example of coordinates of sampling points on the

track
X/mm Y/mm
3731.4885 -6374.9377
3706.503 7 -6361.012 7
3755.892 4 -6389.857 8
3803.0125 -6422.2850
3779.724 3 -6 405.676 1
3 680.946 8 -6348.168 4
3573.676 4 -6308.832 5
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Tab.2 Example of radius of curvature calculation results
for the sampling points

X/mm Y/mm r/mm
5088.627 2 -7102.5211 297.331 66
5084.5142 -7074.225 1 298.252 74
5077.7102 -7046.452 0 299.183 25
5068.2859 -7019.4553 300.576 05
5056.338 8 -6993.476 1 302.411 86
5041.991 3 -6968.741 3 304.837 23
5025.3892 -6 945.459 6 308.841 48
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Tab.3 Example of coordinate calculation results with
points on cam profile

r/mm e AR g T /mm T,/mm
fMEC)  KE/mm ' !

297.331 66 0 41.182 81 41.182 81 0
298.252 74 1 4125406 4124778  0.71998
299.183 25 2 41.32550  41.300 33 1.442 24
300.576 05 3 41.431 41 4137643  2.168 35
302.411 86 4 41.569 19  41.46793 2.899 72
304.837 23 5 41.748 12 41.58925  3.63859
308.841 48 6 42.036 03  41.80576  4.393 96
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Fig. 8 3D modeling diagram of cam profile
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