
Characterization	  of	  Thin	  
Films	  for	  Nano-‐Architected	  

Structures
Michael	  Hoeft

Mentor:	  Andrew	  Gross
PI:	  Dr.	  Katia	  Bertoldi



Octet	  Structure

(http://www.jrgreer.caltech.edu/home.php)



Cross	  sectional	  proportions

Geometric	  parameterization
Strength



Traditional	  Material	  Strength	  
Testing

Bending	  Test

Hole-‐Nanoindentation

(Groover,	  2016	  Pg.	  65)

(Kang,	  Kim,	  Jeon,	  2017)

Blister	  Testing

Film

Substrate
Pressure



Horizontal	  Beam

Vertical	  
SupportVertical	  

Support

Microscale	  Beam	  Bending	  Test



Force
High	  Stress

High	  Stress

Finite	  Element	  Analysis
High	  Stress



Top	  View Bottom	  View

Tensile	  Strain
and	  Stress

ForceForce

Force MPa MPa



Multiple	  specimens	  with	  same	  film	  thickness	  tested	  with	  one
iteration.	  
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Thank	  You
Andrew	  Gross
Dr.	  Katia	  Bertoldi
The	  Bertoldi Group
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Questions?


