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Design Research Abstract
The current project discusses the design for 
a BiOM Test Fixture. A BiOM is a fully 
computerized ankle-foot. system, which 
imitates a human’s lower limb, propelling the 
user forward with each step, developed by 
Hugh Herr, a survivor of lower limb 
amputation at MIT Media Lab’s Biotronic 
research group. As part of the project the 
team was required to design a test fixture to 
test the BiOM before human use. A test 
fixture is a device that is able to assess the 
software and physical aspects of different 
devices. As per analysis, a strong firm frame 
was required to withstand all the forces 
acting on the frame. 
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Project Goal 
“To design an automated, programmable test 
fixture for the robotic prosthetic lower limb.” A 
single actuator, pneumatic design was assigned 
for reference but the team was requested to 
design with either a hydraulic or electric motor. 

Figure 1: Final CAD Model 

Figure 3: Material that was chose for the Frame 
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Table 1: Engineering Requirements 

Figure 4: The table shows the stresses for 
the 2” schedule 40 stainless steel pipe used 
for the BiOM

Fgure 5: The table shows the forces/
moments for the 2” schedule 40 stainless 
steel pipe used for the BiOM 

Figure 2: Fittings 

Based on the actuation principle, a primary distinction can 
be made between ankle foot prosthesis powered with stiff 
or compliant actuation. The compliant actuators can be 
divided as either pneumatic or electrical. Depending on 
the stiffness, the electrical actuation can be further 
subdivided into four categories – series elastic (SEA), 
series elastic with parallel spring (SEAPS), variable 
stiffness (VSAPS) and explosive type (EEA). 

The displacement of the flexible Steel  
i s de te rm ined by u t i l i z i ng the 
mathematical formulae below:

If the electric motor is estimated to operate 
for 20 minutes, the power required to move 
the hydraulic fluid from the pump to the 
pneumatic actuator can be calculated with 
the following: 

What is a Test Fixture ?
A Test Fixture is a device that is used to run tests 
on any other device (Testing Electronics, 
Software's and Physical Devices)

A cubic design was chosen in order to withstand 
forces from the cylinder and actuator. To help secure 
the frame, the connectors bolts were drilled through 
them. A lithium battery was chosen as a power supply. 


