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Drivetrain Steering

Remote System

The drive train chosen for this simulator is a 

simple chain and sprocket system. This allows the 

benefits of simple repair and cost efficiency 

without interfering with the vehicles ability. This 

setup allows for simple reverse function as well. 

A duel four bar steering system was chosen for 

simplicity and reliability. This system is incorporated 

with a linear actuator which receives a signal from a 

remote control ,which in turn rotates the wheels right 

or left. 

Arm 
length 

(inches)
R_1 12.5
R_2 3.75
R_3 11.75
R_4 3

Δ(degrees) 30
θ_2 (degrees) 75 45 105

Z(inches) 12.085 10.199 13.949
γ (degrees) 89.176

φ (degrees) 76.452 114.155 38.484
β (degrees) 17.441 15.069 15.051

θ_5 (degrees) 86.106 50.775 126.465

θ_6 (degrees)
D_1 (Turning radius to centerline of rear 

axle)(inches)
Inner linkage's turning radius, R_t, I 

(inches)
35.331 64.894 77.394

In order to achieve a thirty degree rotation of the wheels the linear actuator 

needed to displace the center link, which connects the two halves of the 

system together, by two inches. Therefore an actuator with a stroke of four 

inches was chosen and will be positioned so it can extend two inches in the 

positive direction and contract two inches in the negative direction. 

A motor driver was selected as an 

interface between the remote 

controlled system, linear actuator 

(steering), dc motor, and power source. 

The motor driver acted as a micro 

controller. It was programed to control 

the dc motor to drive the chassis 

forward and backwards while 

simultaneously controlling the actuator 

for steering left or right

Frame

The purpose of this project is to modify an existing OEM Light and accessory automotive simulator, making it remote controlled and 

equipped with object detection capabilities. The simulator is used by automotive instructors at J. Sargeant Reynolds Community College to 

teach students how to troubleshoot and repair these systems. This project will allow instructors to also teach students to troubleshoot and 

repair newer object detection technology. The Mechanical engineering aspect of this project will be to design a remote controlled chassis 

and attach it to the existing simulator. The electrical engineering team will equip the now mobile vehicle with an object detection system.

The frame was designed narrow in areas 

that would allow for axle length to be 

minimized, yet wide in the center providing 

stability and support for the simulator. The 

frame was drawn in a CAD program 

(SolidWorks), and tested for deformation 

using analysis software (ANSYS). This 

showed that the frame was structurally 

sound enough to carry the weight of the 

simulator and chassis components during 

operation, without exceeding maximum 

deformation (failure). 

Goal

Result

After a complete analysis, the finished product is a fully functioning remote 

controlled chassis built to sustain the force applied by the object detection 

simulator. The simulator along with the new chassis and object detection sensors 

will be used for future use in the education of automotive technicians at J. 

Sargeant Reynolds Community College. 


