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The client for this project consists primarily of Professor Condron,
who has tasked the group with developing an improved bionic arm
for Serena, the secondary client. Serena is an upper arm amputee,
who currently utilized a bionic prosthetic that costs over $100,000.
This arm, while functional, bears several critical issues, with the
group being tasked to develop a new arm that solves those issues.

While Serena is in need of a functional bionic arm that performs
daily tasks, the prosthetic arm that Serena used bears several critical
issues, including cost, ergonomic design, and weight balance. 
Our final product for the capstone will be a fully-functional quick
disconnect wrist for a prosthetic arm so they can quickly and
efficiently detach the prosthetic at the wrist joint

           Concept Exploration            

Figure 1: Modular Wrist Joint (Left) and Elbow Torque Design (Right)
 

The first concept is a quick disconnect, modular attachment point is
designed just behind the wrist. The system features two twist locking pins, a
central core/ M-F reinforcement connection. The second concept is to solve
the high torque caused by elbow joint by shifting up the arm for better
weight distribution.

                 FMEA Analysis                
 

                   Final Design               

                      Testing                    

Structural Capability

Simulated stress testing was performed inside Autodesk Inventor it was
found that the shear force threshold of the joint is 50lB given the
aluminum machined body of the final form. In preliminary prototyping
testing it was found that the ABS plastic shrunk by 1.2%, this was
expected and within the normal shrinkage range of ABS.

Usability

The initial testing for the wrist joint itself focuses on the modular
attachment and detachment using the spring-loadded pin. The testing
results are rather ideal, as with the proper tolerances and ergonomics
design, the wrist joint can be attached and detached with bare hands.
In addition to initial testing of the modular, removable design of the
two wrist joints, the direction key proved to be functional as it only
allows the joint to fit in from one single direction. 


