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|. Need and Methodology ll. Final Design Concept and Assembly Modeling

*Develop an expermental apparatus to validate a general theory ofthe onset of
cavitation m any nonhnear elastic 1sotropic material under an arbitrary stress state.

*Through experments on an ultra-soft triblock copolymer (PMMA-PnBA-PMMA), induce
different stress states by controlling the rotation of the mner cylnder m a coaxial-

cylmder (Taylor-Couette) system.
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Figure 1. CT scan of a traumatic brain injury (TBl).
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The Taylor-Couette systems were — /
fitted, assembled, function-tested, e o I oure 3. Orivine) N
and utilized for ora duate research in fgure 2. Impact causing a traumatic brain injury (TBl). fgure 3. Original experimental set-up.
Dr. Justm Wilkerson’s Laboratory for Figure 4. Final design (V4) of the custom TaylorCouette system. Figure 5. Exploded assembly.
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High -Level Summary 1 | loading.

 Further applcations to understand other mechanical phenomena that contribute to TBIs

The newly developed superimposed and other soft tissue damage.

shear cavitation experiment is applied
to study soft material response under
complex stress states. The
experiment is developed based on
research in Taylor-Couette flow and
conventional needle-induced
cavitation experiment.

. . Figure 6. Time-lapse of cavitation under a superimposed shear stress state (60° fixed rotation).
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