
Baja SAE 

Preliminary Design

Front End + Rear End



Project Description Front/Rear End

● SAE Baja is a collegiate competition in which teams design, build, and test off-roading 

vehicles

● Vehicles are presented in competition to a fictitious firm for possible manufacturing

● Designs must abide by Baja SAE competition rules in order to compete

● Must be able to perform well in Dynamic and Static events

○ Acceleration Test

○ Braking Test

○ Hillclimb

○ Endurance

● Sponsors include W.L. Gore, NAU and SAE International
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Project Background & Benchmarking 

Front End

● Double-Wishbone Suspension:

○ Equal or unequal length A-

arms

○ Shock centered in A-arms

○ Used on NAU car 44 and 

several top-placing SAE baja 

teams

● J-Arm Suspension:

○ Upper arm curves around 

shock

○ Used on NAU car 52

Figure 1: NAU Car 44 
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Figure 2: NAU Car 52



Project Background & Benchmarking Rear 

End
Car 44: Trailing arms, the most common of rear end suspension in terms of baja and high-speed off-

roading vehicles

Car 52 & Michigan: double wishbone, allows for the most control in terms of toe and camber, but is 

very heavy, expensive, and difficult to design.

Figure 3: Double wishbone [1]

Figure 2: NAU Car 44
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Literature Review Front End

● Fundamental analysis of different braking systems (Will Preston) [2]

● Pros and cons of ackermann, parallel and reverse steering geometries specific to the Baja 

SAE project in low and high speeds. (Michael Edirmannasinghe) [3]

● Complete report of designing a rack and pinion steering system. Specific to the SAE Baja 

competition - 2017. (Michael Edirmannasinghe) [4]

● Design and computation of many suspension geometries.  (Jake Grudynski and Jesse 

Summers) [5]
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Literature Review Rear End

● Performance of a Semi-Trailing Arm with Two Lateral Links 

[6].  Lucas Cramer

● Rear Suspension Systems  [7].  Lucas Cramer

● Lotus Shark Suspension Analysis - Jacob Ruiz

● Baja SAE Rulebook [8] - Aaron King
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Customer & Engineering Requirements
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Figure  4 - House of Quality



Schedule

[INSERT GANTT CHART HERE]

Indicate if you are currently on, ahead, or behind schedule. The schedule must include more 

deadlines than what the class provides in the overall course schedule (break up all deliverables 

into manageable tasks).

Describe the project’s budget including total dollars available, anticipated expenses, actual 

expenses to date, and the resulting balance. Note anticipated expenses will still be estimates at 

this point. For this first presentation, make this a rough estimate of how your budget will be 

utilized (i.e. how much will be prototyping costs? Any contingency budget in case something 

breaks? etc.)
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Budget

Last year front end: $4,000

● Anticipated costs

○ Parts & Materials - $3,000

○ Manufacturing (Insourced/

Outsourced) - $0

○ Contingency - $500

Last year rear end: $2,500

● Anticipated costs

○ Parts & Materials - $1,500

○ Manufacturing (Insourced/

Outsourced) - $0

○ Contingency - $500

Total Available: $6,000 provided by W.L. Gore
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Questions?
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