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Project Statement:
To design, build, and test a chassis that will be used in the 2021 SAE Formula Car 
competition while developing a cheap method of manufacturing.

Objectives:
To design and build:

● an inexpensive jig that will hold tubing in place within ±1 mm and ±0.5 degrees and 
allow for joints to be temporarily welded in order to construct the chassis.

● a chassis that is safe and protects the driver in the case of an accident.
● a chassis that is lightweight (under 80lbs), yet strong enough to withstand the forces of 

driving (up to 800 lbs).
● a chassis that is capable of fitting a six foot tall driver.

CAD Drawings and Pictures:

Analysis:
‒ Applied a load (4356 N) to one wheel 

and performed FEA to determine a 
theoretical torsional rigidity (4237.5 
Nm/deg in the vertical axis)

‒ Potential Failures (Both unlikely)
○ Weld Failure
○ Sleeve Butt Failure

Fabrication:
‒ Jig made from 1005 hot rolled 1” 

square steel tubing
‒ Chassis made from 1010 hot-rolled 

1” round steel tubing
‒ Anti Intrusion Plate made from 1010 

cold-worked 2’x1’x0.06” steel
‒ Foam Impact Attenuator from BSCI
‒ 6061 Aluminum floor riveted to body
‒ All tubes and plate welded together 

using GTAW (TIG)
‒ Used grinders and cutting wheels for  

fitment
‒ Used Delta’s tube bender for bending

Testing:
‒ Chassis weighs 81 lbs
‒ Torsional rigidity of the chassis was 

calculated by applying a load to 1 
wheel of the chassis and fixing the 
other 3 and measuring deflection

‒ Torsional Rigidity = 2927 Nm/deg
‒ 31% error referencing the FEA
‒ Difference due to force not being 

applied in the same location as FEA 
as well as the deflection being 
measured at a different point

Covid-19 Impact:
‒ Bending & welding performed at 

Delta
‒ Longer shipping times
‒ UOP campus accessibility limited
‒ Zoom Meetings
‒ The FSAE competition all online
‒ Testing limited 
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