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A cohesive zone-based fracture modeling  
capability for polymer/solid interfaces

Polymer/solid interfaces are ubiquitous

Impact

Epoxies: Complex Material Response

Interfacial Toughness Depends  
on Mode Mixity

Developed a Novel     – dependent  
Cohesive Zone Model (CZM)

CZM Predictions Match  
Published Data

MD Simulations Study  
Molecular Origins of Fracture 

Dave Reedy, Component Science and Mechanics 
Bob Chambers, Mark Stevens, Jamie Kropka

• The performance and the reliability of many Sandia  
	 components depend on the integrity of interfaces between  
	 dissimilar materials

• Goal: Develop a finite element-based simulation  
	 capability to predict how variations in processing,  
	 environment, geometry, and loading affect the integrity  
	 of polymer/solid interfaces

Thermal expansion and yield strength are not material properties

Depends on time and temperature history

Described by SNL’s nonlinear viscoelasticity SPEC model (Polymer 2009)

Used to determine residual stress generated during fabrication and lifecycle

• Implemented in SNL’s Sierra/Solid Mechanics finite element code
• Enables predictions on how processing/life cycle history affects integrity of 			
	 polymer/solid bonds in Sandia components
• Have begun to apply  
	 our new techniques  
	 to SNL problems
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Nanoimprint lithography 

PCB with Fuze canister 
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Interfacial cracking (delamination) 
from the root of a channel crack in 
a thin film. 
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