LOWER EXTREMITY LOADING DEVICE DURING MAGNETIC RESONANCE IMAGING
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PROBLEM STATEMENT FINAL DESIGN TESTING & RESULTS
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® Device activates hamstrings as the user performs knee flexion against tension Force Gauge Reading for Constant Tension Verification] ®  Verified constant
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Equation 1. Pulley
amplification equation Safety factor of 3 given a carbon fiber rod (5000

Competing Solution:

. : F
Emory Device (|ﬂC|Iﬂ€d H MPa Strength) and a >120 Ib amplified force (FS) PDS Criteria Evaluation and Improvement
: : : through the maximum normal stress theory
supine slider design) Constant Achieved p-value of 0.996 >>0.05 (ANOVA),
45° At a 45° heel angle relative to slider, the hamstring Hamstring indicates no significant difference in tension

muscles apply a force 3.5x of the cable force

Activation throughout sliding motion of the device

Achieved a safety factor of 3 on load bearing rod
Supports relative to >120 |b amplified load
a25lb Future work:
alternating Implementing high load bearings for pulley and
load shaft support
Use of stronger fasteners (stainless steel screws)

Induce (20-30%) of max
hamstring force

Withstand = 25 Ibs. regularly
[4]

Maintain constant tension
MR compatible (GE MAGNUS  Figure 3: Example of hamstring loading device

meeting majority of criteria [3]

All materials were non-ferrous: HDPE
Sheets/Supports, Carbon Fiber Rod, Nylon
Screws, 3D printed PLA Pulley

MRI
Compatible
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Weight < 50 |bs
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Figure 13. Original pulley
Figure 11. Top-side view of fully assembled MRI leg loader. The prototype (left);
slider mechanism is connected to the pulley and weight via cable redesigned pulley (right)
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