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Project Description
• Goal: To mechanically restore and convert a previous SAE Baja design into 

an electric powered vehicle

 Must restore mechanical systems (suspension, braking, and steering)

 Replace all internal combustion engine (ICE) components with electric components

 Must design spatial solutions for electrical components

• Multidisciplinary engineering with EE sub team to normalize SAE eBaja 
project in the United States
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CAD Model

Rear View

• Shows battery and motor 

controller mounted on 
firewall above motor

• Missing RE suspension, 
differential, and firewall

Right View

• Highlights frame and 

drivetrain components

• Spatial prototyping of 

electric drivetrain

Front View

• Complete FE suspension 

with braking and 
throttling placement

• Braking and throttling 
systems not complete
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Subsystems
• FE Suspension with brake and 

pedal placement

• Section View B-B

 9: Upper Control Arm

 15: Shock Absorber

 10: Front Knuckle

 4: Lower Control Arm

 24: Mock Steering Rack

 38: Brake Pedal

 25: Steering Drag Link

 42: Throttle Shaft
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Subsystems
• Electric drive train component 

placement

• Rear View

 45: Motor Controller

• Left View

 44: Battery Pack

 46: Motor
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Design Function
• Battery stores energy used by 

electrical components

 Motor, controller, and 
auxiliaries consume power from battery

 Motor provides torque to gearbox

 Gearbox transmits torque to differential

 Differential transmits torque to axle

 Axel transmits torque to tire

• Steering controls direction of travel

 Steering column provides torque to 
steering rack

 Steering rack translates tie rods, 
pivoting tires

• Braking stops the vehicle

 Brake pedal applies 
force to master cylinder

 Master cylinder increases pressure in 
brake lines

 Line pressure actuates calipers

 Calipers apply brake pads to rotor

 Friction from rotor slows 
tire, slowing vehicle

• Suspension connects tires to frame

 Shocks absorb impulse forces from the 
road
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Current Design

Left-side RE Suspension
Right-side RE Suspension
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Current Design
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Right Side 
Front 

Suspension

Rear of the Frame

Side View (Right)



Braking Subsystem 
Calculations

 This is the current iteration of 

the braking system excel sheet.

 Most of the numbers here are 

subject to change as the design 

evolves over the 

development process.

 The final iterations of this 

sheet will be compared to the 

Baja teams brake calculations 

for safety purposes.

Inputs Calculations

Pedal Ratio 5 - a(retardation) 7.993790464 m/s^2

Master Cylinder 

Diameter
0.028575 m Fmc 2500 N

Brake Rotor Diameter 0.2 m Pbf 3898321.464 Pa

Weight Distribution 0.4 0.6 Fr 1530.36 N

Vehicle Weight 200 kg Ff 1020.24 N

Driver weight 60 kg DFf 1700.4 N

Total Weight 260 kg DFf(mass) 173.3333333 kg

Wheel Base 1.5 m DFr 850.2 N

Track Width 1 m DFr(mass) 86.66666667 kg

C.G. Height 0.4 m Fbf 692.7951735 N

Weight Distribution 

(Front)
104 kg Fbr 346.3975868 N

Weight Distribution 

(Back)
156 kg Tbf 207.8385521 Nm

From front tire to C.G. 0.9 m Tbr 103.919276Nm

from Back tire to C.G. 0.6 m Fbrf 2078.385521N

Top speed 8.9408 m/s Fbrr 2078.385521N

Radius of Tire 0.3 m Fpf 2597.981901N

Stopping distance 5 m Fpr 2597.981901N

Pedal Pressure 500 N df 0.029129585m

MC Area 0.0006413 m^2 dr 0.029129585m

Brake Rotor Radius 0.1 m

coefficient of friction 0.4 -Benjamin 11/2
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Gearbox 
Calculations

• Rough calculation of gearbox with given 

motor specifications from Electrical 

capstone team

• Continuous power: 13kW

• Max rotor speed: 8000 RPM

• Goal speed: 35 mph
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Gearbox 
Calculations
Continued
• These calculations may 

change as we go through 

the design process

• Output speed from 

gearbox is 34.10 mph 

with the assumption of 

using a 22 in wheel 

diameter
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FMEA

Brendon 11/2
21F13_eBaja



FMEA: Potential 
Failures

Brendon 11/2
21F13_eBaja



FMEA Results

• Component RPN scores 
above 30 were prescribed 
recommended actions
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Schedule
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Budget
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Thank You For Your 
Time

Are There Any 
Questions?


