Introduction/Abstract
The purpose of the Baja R/C Car was to compete in the
ASME eFX competition in a series of events to prove the
functionality of the vehicle. This series of events includes
the Slalom, Drag, and Baja race, The Slalom is a test in
the steering capability of the vehicle, the Drag is a test in
the acceleration of the vehicle in a straight line, and the
Baja puts all factors together in a race to test every
component of the vehicle. This project is about building an
R/C car that not only functions, but also has maximum
performance capabilities to win the competition.
This report describes the analysis, construction, and
testing evaluation of the drivetrain and steering systems of
the R/C Baja Car. Collin McKenzie was responsible for the
chassis and suspension portion, together the car is a
complete system. The drivetrain was built with a two-gear
reduction system, one at the motor to the driveshaft, and
one from the drive shaft to the rear differential. The
steering system was built with a high ratio servo,
adjustable tie rods, and camber arms to ensure proper
alignment. Lightweight material was used such as 6061
Aluminum and ABS plastic to keep weight low. An enclosed
differential casing was used to allow a lubricated system.
Testing focused on the velocity, acceleration, and the
turning radius of the steering system. The testing was on
the requirement of the Baja car exceeding a speed of 20
mph and the turning radius of 60 degrees.
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Construction
During the construction of the drivetrain and steering
system, the parts were manufactured using various
techniques:
• 3-D Printing (ABS)
• Machining
- Milling
- Drill Press
- Band Saw
The design of parts during construction remained
mostly accurate to the original drawings. However,
some parts had to be redesigned due to the additive
manufacturing capability at CWU. After the changes,
these parts were successful in the construction of the
drivetrain and steering systems.

R/C Mini Baja Manufactured Parts and Construction

Design/Analysis
The main design requirement for the R/C Baja Car
Drivetrain was the maximum speed. Analysis was done on
this component using the max RPM of the motor, gear
ratio of transmission, and gear ratio of the differential.
Using the max RPM and transmission gear reduction, the
drive shaft RPM was found. With this RPM, the second
differential gear reduction was used to find the RPM of
the rear axle where using the size of the tire found the
maximum speed.
Results of Analysis:
Transmission Gear Ratio = 2.46:1 (64T/26T)
Drive Shaft RPM = 15,772 RPM
Differential Gear Ratio = 3.3:1 (60T/18T)
Rear Axle RPM = 4,779 RPM

Testing
R/C Mini Baja Completed Chassis Assembly
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Results
The R/C Baja Car met the requirement for functionality and being able to move under it’s own power. When
testing the max velocity of the car, the results ended up being lower than the requirement. The final average
velocity was 15.5 mph. The loss of efficiency was within the system, vehicle weight, friction between the tire and
surface, any friction from the bearings, etc. The steering system provided a steering angle of 54.8 degrees. More
modifications need to be made to maximize performance, but with the functionality of the vehicle the project was
a success.

The R/C Mini Baja Car was tested for max velocity,
acceleration, and turning ability of the steering system.
The maximum velocity of the vehicle was tested by
setting up a three point drag track that the vehicle will
drive through. The first point is the start, the second
will begin the time (max rpm reached), and the third
ends the time. Using this time and distance the
maximum velocity can be calculated.
Other tested components:
• Pass/Fail of function.
• Acceleration of vehicle.
• Turning radius of steering system.
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R/C Mini Baja Drivetrain Component Flow Chart

Contact Information: McDonaCarl@cwu.edu

This project was possible due to the support of the Central Washington University
3-D printing and Hogue Machine Shop. Advice and guidance was given by the
faculty of the Mechanical Engineering Technology program:
Charles Pringle
Craig Johnson
John Choi
Tedman Bramble
Matt Burvee
This project was also supported by the chassis and suspension design of the R/C
Baja Car designed by Collin McKenzie.

