1 Frame Design

Create a 3D model and mechanical drawings of the frame and rollover cage.

Perform a Finite Element Analysis of the frame.

Make a list of the materials used in the design of the frame.

	Part Number
	Manufacturer
	Vendor
	Description
	Cost
	Data Sheet

	
	
	
	
	
	

	
	
	
	
	
	


Determine the following parameters and fill in the chart.  If there are parameters missing add it to the chart.  Show your calculations if any.

	Parameter
	Value
	Unit

	Rollover Cage Tube Outer Diameter
	
	Centimeters, must be > 3.5

	Rollover Cage Tube Wall Thickness
	
	Centimeters, must be > 0.30

	Rollover Foam Padding Depth
	
	Centimeters, must be > 2.54

	Ground Plane – Occupant Clearance
	
	Inches, must be > 2


References

http://www.enme.ucalgary.ca/~minibaja/designreport.pdf
2 Steering Design

Determine the steering type (simple link, rack and pinion, recirculating ball).

Determine whether steering will be COTS (Commercial Off-The-Shelf) or custom.

Create a 3D model and mechanical drawings of the steering wheel, steering column, rack and pinion or plate and rods.

If COTS, include the following information:

	Part Number
	Manufacturer
	Vendor
	Description
	Cost
	Data Sheet

	
	
	
	
	
	

	
	
	
	
	
	


Determine the following parameters and fill in the chart.  If there are parameters missing add it to the chart.  If there are parameters in the chart that are not applicable, then remove that parameter.  Show your calculations if any.

	Parameter
	Value
	Unit

	Max Steering Angle
	
	Degrees

	Caster Angle
	
	Degrees

	Max Steering Play
	
	Degrees

	Steering Wheel Diameter
	
	Inches

	Max Steering Wheel Angle
	
	Degrees (center to lock)

	Steering Wheel Column Length
	
	Inches

	Inner Wheel Lock Angle
	
	Degrees

	Outer Wheel Lock Angle
	
	Degrees

	Steering Ratio
	
	


References

http://www.rctek.com/handling/caster_angle_basics.html
http://www.enme.ucalgary.ca/~minibaja/designreport.pdf
http://howstuffworks.lycoszone.com/steering2.htm
3 Front Suspension Design

Determine the suspension type (coil spring type, double wishbone, multi-link, trailing arm).

Analyze hub and braking systems for dimensions.

Make sure suspension type is compatible and all parts will mate properly.

Make an analysis of the kinematics and determination of suspension geometry.

Make a list of the materials used in the design of the suspension.

Select a coil over shock.

Select a tire size.

Make a 3D model of the suspension and create mechanical drawings of the upper A arm, lower A arm, and coil over shock assemblies.

	Part Number
	Manufacturer
	Vendor
	Description
	Cost
	Data Sheet

	
	
	
	
	
	

	
	
	
	
	
	


	Parameter
	Value
	Unit

	Force on Impact
	
	Newton

	Compressive Stress
	
	KSI

	Spring Preload
	
	

	Compression Damping Rate
	
	

	Rebound Damping Rate
	
	

	Spring Suspension Travel Distance (SAG)
	
	


References

http://www.ukcar.com/features/tech/suspension/wishbone.htm
http://www.fernblatt.com/longhurst/suspension_bible.html
http://www.yft.org/tex_vfr/tech/setup_2.htm
4 Rear Suspension Design

Determine the suspension type (coil spring type, double wishbone, multi-link, trailing arm).

Analyze hub and braking systems for dimensions.

Make sure suspension type is compatible and all parts will mate properly.

Make an analysis of the kinematics and determination of suspension geometry.

Make a list of the materials used in the design of the suspension.

Select a coil over shock.

Select a tire size.

Make a 3D model of the suspension and create mechanical drawings of the upper A arm, lower A arm, and coil over shock assemblies.

	Part Number
	Manufacturer
	Vendor
	Description
	Cost
	Data Sheet

	
	
	
	
	
	

	
	
	
	
	
	


	Parameter
	Value
	Unit

	Force on Impact
	
	Newton

	Compressive Stress
	
	KSI

	Spring Preload
	
	

	Compression Damping Rate
	
	

	Rebound Damping Rate
	
	

	Spring Suspension Travel Distance (SAG)
	
	


References

http://www.ukcar.com/features/tech/suspension/wishbone.htm
http://www.fernblatt.com/longhurst/suspension_bible.html
http://www.yft.org/tex_vfr/tech/setup_2.htm
5 Braking Design

Determine the type of brakes to use for the primary braking system. (Disc Brakes, Drum Brakes)

Determine the type of brakes to use for the secondary braking system.

Determine the rotor dimensions, calipers, and master cylinders.

Determine how many wheels will have brakes applied to them.  (Must have at least 2)

Determine how to perform an automatic equalizing device for the brakes.

Determine the redundancy scheme for the brakes.

Determine if regenerative braking is going to be implemented.

Perform a braking and kinematic analysis.  Show your calculations.

Make a 3D model of the primary, auxiliary, and regenerative braking systems and create mechanical drawings for them.

	Part Number
	Manufacturer
	Vendor
	Description
	Cost
	Data Sheet

	
	
	
	
	
	

	
	
	
	
	
	


	Parameter
	Value
	Unit

	Primary Brake Retardation
	
	Meters/Second2, must be > 5.0

	Auxiliary Brake Retardation 
	
	Meters/Second2, must be > 2.5

	Max Brake Pedal Force
	
	Newton, must be > 1200

	Stopping Distance
	
	Feet

	
	
	

	
	
	


References

http://www.enme.ucalgary.ca/~minibaja/designreport.pdf
6 Power Train Design

Determine the motor and motor controller system.

Calculate the efficiency of the system.

Create a 3D model of the system and corresponding mechanical drawings.

Create an electrical diagram of the system.

Determine how the motor will couple with the wheels.

Determine belt or chain drive.

	Part Number
	Manufacturer
	Vendor
	Description
	Cost
	Data Sheet

	
	
	
	
	
	

	
	
	
	
	
	


	Parameter
	Value
	Unit

	Max Startup Torque
	
	

	Motor System Weight
	
	

	Max Horsepower
	
	

	Max Velocity
	
	

	Max Acceleration
	
	

	Max Voltage Required
	
	

	Max Current Required
	
	


7 Solar Array Design

Determine the solar technology to be used.

Determine the configuration of the solar cells.

What kind of output does the solar array produce in varying weather conditions?

Create an electrical schematic of the solar array configuration.

Create a 3D model of the solar array and corresponding mechanical drawings.

	Part Number
	Manufacturer
	Vendor
	Description
	Cost
	Data Sheet

	
	
	
	
	
	

	
	
	
	
	
	


	Parameter
	Value
	Unit

	Solar Array Weight
	
	Pounds

	Solar Array Max Current
	
	Amps

	Solar Array Max Voltage
	
	Volts

	Solar Array Max Power
	
	Watts


8 Instrument Cluster Design

Determine the accelerator pedal.

Determine the primary brake pedal. (See Brakeing Design section)

Determine the auxiliary brake pedal. (See Brakeing Design section)

Determine the speedometer with better than 10% error.

Determine the horn system.

Determine the windshield wiper system

Determine the volt/amp meter for the battery/solar array.

Determine the power switch.

Determine the emergency battery disconnect switch.

Determine the emergency motor disconnect switch.

Determine the efficiency meters.

Determine the light switches.

Determine size, shape, and location of the instrument cluster

Create the electrical schematics for the instrument cluster.

Create a 3D model of the instrument cluster.

Create mechanical drawings of the instrument cluster.

	Part Number
	Manufacturer
	Vendor
	Description
	Cost
	Data Sheet

	
	
	
	
	
	

	
	
	
	
	
	


	Parameter
	Value
	Unit

	
	
	

	
	
	


9 Power Array

Determine the battery type.

Determine the required power.

Determine how to create a power point tracker.

Determine a charging system.

Determine the fuses.

Determine the isolation and shielding.

Determine what energy meters are required.

Create a 3D model of the system and related mechanical drawings.

Determine an electrical schematic for the power array, power point tracker, and charging system.

	Part Number
	Manufacturer
	Vendor
	Description
	Cost
	Data Sheet

	
	
	
	
	
	

	
	
	
	
	
	


	Parameter
	Value
	Unit

	Max Voltage
	
	

	Max Current
	
	


10 Safety Design

Determine roll cage.

Determine seat and harness arrangment.

Determine windshield.

Determine bumpers and crash parameters.

Determine isolation of driver from electrical components.

Determine isolation of driver from sharp objects.

Determine easy exit path for driver.

Determine easy access to motor and power shutoff switches.

Determine location for fire extinguisher.

Determine location for acid wash.

Determine location for first aid kit.

Choose a helmet.

	Part Number
	Manufacturer
	Vendor
	Description
	Cost
	Data Sheet

	
	
	
	
	
	

	
	
	
	
	
	


	Parameter
	Value
	Unit

	
	
	

	
	
	


11 Light System Design

Determine parking lights.

Determine taillights.

Determine license plate light.

Determine brake lights.

Determine turn signals.

Determine headlights.

Determine reflectors.

Create an electrical schematic of the lights.

Create a 3D model of the lights and related mechanical drawings.

	Part Number
	Manufacturer
	Vendor
	Description
	Cost
	Data Sheet

	
	
	
	
	
	

	
	
	
	
	
	


	Parameter
	Value
	Unit

	
	
	

	
	
	


