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Energy Harvesting 2015 

Energy Harvesting with Bistable Laminates 

3. What does the design space look like? 

1. What is a bistable laminate? 

1.1 Bistability is a property of a system to exist in either of 2 stable states. 
1.2 We induce bistability by exploiting the difference in the thermal coefficients of expansion of unidirectional 
carbon fiber pre preg sheets in asymmetric stacks. 
1.3 How is energy produced?  As the laminate vibrates, the piezoelectric patch is strained, producing electrical 
energy . 
2. Why is bistability useful? The nonlinearity from bistability leads to a broader band response from vibration 
Energy. 
 

 
  

Bistable laminate in state 1 Bistable laminate in state 2 

Macro Fiber Composite (MFC) 
Piezoelectric Patch for energy 
transduction 
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Stacking sequence for bistability (left) 
flat curing (right) 
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(Left to right) increasing 
substrate stiffness 
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laminate area 
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