Design Concept

The suspension to be used on the new carbon fiber monocoque body formula SAE car is the standard double wishbone suspension.  The double wishbone suspension system is the system most commonly found on Formula One racecars.  The double wishbone suspension system consists of an upper and lower control arm.  The control arm is nothing more than an A-shaped tubular body, which connects to the steering spindle.  The control arms constrain the wheel assembly to motion only in the vertical direction.  The lower control arm is linked to the shock assembly via a hollow pushrod.  The shocks will be mounted parallel to wheel travel to allow maximum absorption of forces.  Below is a labeled diagram of the proposed suspension design.
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Figure 1:  Suspension Assembly Diagram

Materials Selection

There are several materials, which can be used for the construction of the suspension control arms.  The three materials being considered for this particular application are chro-moly tubing, aluminum tubing, and carbon fiber tubing.  Each of these materials has different properties.  The material chosen for the design must be best fitted for a vehicle suspension system.  

	
	Weight 
	Strength 
	Ease of Assembly
	Cost

	Carbon Fiber
	3
	2
	1
	1

	Aluminum
	2
	2
	2
	2

	Chro-Moly
	2
	2
	3
	3


Figure 2: Material Selection Chart

From the above chart, one can clearly determine that chro-moly is the best suited material for this particular application.  The only advantage carbon fiber has over the metals is its weight.  Carbon fiber is by far the lightest material choice, but it is also extremely hard to assemble and it is quite expensive.  Carbon fiber has the highest tensile yield strength of all the materials, but its multidirectional strength is quite limited.  This high tensile yield strength is why carbon fiber has been chosen for the pushrod assembly.  There are only two connections required for the pushrod, and there are no angled assemblies, which makes for rather easy assembly even with carbon fiber.  The aluminum was the second choice for the suspension material, but the higher cost and harder assembly are not worth the savings in weight.  Chro-moly is by far the cheapest and easiest to assemble of all the materials.  Since the SAE team is equipped with a MIG welder, chro-moly assembly will be both inexpensive and easy.  

Monocoque Body Attachment

The control arms have previously been attached to the tubular chro-moly frame via mounting tabs welded to the tubular frame.  Since there is no internal frame in the monocoque body, the control arms must be directly mounted to the carbon fiber body.  The use of custom designed mounting plates will be required to evenly distribute the load of the control arms over a 4 square inch mounting surface.  Each control arm mount will consist of 4 bolts, one 2in x 2in steel plate, and one 2in x 2in steel plate with welded mouting tab.  These 2in x 2in plates will evenly distribute the load across the carbon fiber shell.  
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