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Flotation 

 

MINI BAJA ‘10 

Goals 
Provide adequate flotation for correct tire depth, and driver com-

fort. 

Create a structural support for foam 

Incorporates underbody foam support for unique car design 

Provide forward motion by directing water to rear by use of fenders 

Keep water from soaking the rest of the car 

Flotation and fender must withstand endurance testing 

Gearing 
Chain & Sprocket vs. Gearbox 

Chain & Sprocket: 

High adjustability 

Light weight 

Can achieve ratios desired 

Gear box: 

Low Adjustability 

Heavy 

After analysis a 16:1 ratio was 

determined and achieved through 

a dual chain and sprocket setup. 

 

 

Engine 
10 hp Briggs & Stratton 

Purchased through SAE 

Cannot be modified in any way 

Transmission 
 

CVT vs. Geared 

CVT: 

Infinite amount of gear ratios 

Lighter 

No shifting 

Geared: 

Heavy 

Takes up a lot of space 

More expensive 

CVT ordered specifically designed  

to fit Briggs and Stratton Engine. 

Static Load: Original Frame 
showing stresses  

under a “static” load case 

of the driver’s weight and 

the  

engine weight 

Considered Designs 

Original Frame: designed with 
strength and safety in mind. This de-

sign was the teams original  

vision of how to build the frame to 

incorporate every component the vehi-

cle would need 

Lightened Frame: certain members 
considered unnecessary or redundant 

were eliminated to try to save 

weight without sacrificing overall 

strength 

Minimal  Frame: only structural 
members were left in tact that were 

required for mounts or as safety 

requirements by SAE 

Collision Load: Original Frame 
design showing the stress lev-

els after it experienced a 

“crash.’ In order to  

properly model a crash, the 

front most points were fixed, 

with certain points loaded be-

hind to simulate forward iner-

tia 

Torsional Load: Original 
Frame design showing stress 

levels during a twisting 

load case. A twisting load 

would be experienced if the 

vehicle ever road over  

uneven terrain 

Final Design 

Design Specifications 

Selected Design 

The selected design was an unequal A-arm. 

Unequal allowed for negative camber which was in-

corporated in the design. 

FMEA-CA 

   Criticality Matrix: Suspension System  

Probability of Occurrence    

 A         

 B         

 C     A-Arm Fracture   

 D 

A-Arm Bend               
Frame Mount Bend Frame Mount 

Fracture 

Wheel Mount Fracture  Shock 
Abosorber Break 

  

 E   
Wheel Mount Sei-
zure Shock Absorber Overload   

 Low IV III II I 

   

Severity Classifica-
tion   

Max Ground Clearance:    12 Inches 

Front Wheel Travel:     12 Inches 

Change In Front Wheel Camber:  -10 Degrees 

Front King Pin Inclination Setup:  Under 

Front Caster Angle:     8 Degrees 

Front And Rear Toe:    0 Degree 

Rear Wheel Travel:    10.5 Inches 

Change In Rear Wheel Camber:  -10 Degrees 

Rear King Pin Inclination Setup:  Neutral 

Contains a custom rear knuckle de-

sign 

Shock mount is located on upper A-

arm 

Unequal length A-arms 

1020 (0.75" OD X 0.12" Wall) 

Polaris 525 Outlaw IRS knuckle 

Shock mount is located on lower A-

arm 

Unequal length A-arms 

1020 (0.75" OD X 0.12" Wall) 

MARC Analysis 

FEA applied to an A-arm under impact 

Used to simulate deformation during compe-

tition 

Deformation on A-arm  when a 2000 lb load 

is applied 

Front Suspension 

Objective 
The suspension controls the different aspects of the vehicles dynamics to keep the tires in good standing contact with the ground at all 

times. This is achieved by the suspension’s ability to absorb the energy emitted to the chassis through the actions of: acceleration, brak-

ing, and cornering.  The design of the suspension is greatly dependant upon the terrain that will be encountered. 

Approach 
The basis of the approach was to evaluate the different types of suspension on 

their abilities to give the vehicle the desired performance attributes. To do this 

we used a decision matrix along with past years design and our current ideas. 

Analysis/Specifications 
Total car weight estimate to be 700lbs, therefore a total of 

12.2 ft3 of foam needed 

Experimentally and theoretically verified that 30% of tire sub-

mersion yields the greatest amount of thrust  

Fabrication/Current Progress 
3lb Polyurethane foam selected and tested 

Ordered Material4130 Steel 0.625” OD x .567” ID for flotation frame 

1/8th Inch Aluminum Sheet metal, bent and welded for fender construction 

Attached to accommodate tire and suspension movement. 

Rear End 
Custom designed and manufactured to fit the specifications of the 

frame and the angles desired from the suspension. 

With a maximum torque of 361 lb-ft and a radial load of 378 lb-ft 

the rear end components were designed with a factor of safety of 

no less than 2. 

All components of the drive train were specifically designed to be 

adjustable to account for unexpected deformation. 

 The controls team designs and fabricates the driver interface 

for the vehicle.  MathCAD was used to simulate the static and dy-

namic braking conditions in order to design the braking system to 

meet SAE requirements.  All components of controls undergo exten-

sive computer testing, such as finite element analysis, to opti-

mize the design such that it will not fail under driving condi-

tions.  The final design was to use a rack and pinion system with 

a 12:1 gear ratio for the steering and two (2) independent braking 

systems (one in the front and one in the rear) utilizing disc 

brakes directly activated by the calipers.  Testing will be done 

in order to optimize the turning radius and the braking power if 

necessary. 

Solid Rear Axle with Very durable and not likely to break 

Simple design, easy to construct 

Heavier than most other suspension 

designs 

Equal Length A-Arms 

Unequal Length A-Arms 

Lightweight 

Durable, however is prone to damage 

Easy to replace during competition 

Good ride quality for expected ter-

rain 

Easy to make 

Good performance 

Much like equal length a-arms, how-

ever wheel travel parameters were 

more easy to design around. 

Analysis 

Considered Designs 

Rear Suspension 


