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cohesive zone-based fracture modeling
capability for polymer/solid interfaces
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Polymer/solid interface Developed a Novel ¥—¢
* The performance and the reliability of many Sandia COheSive Zone MOdEI (C A

components depend on the integrity of interfaces between
dissimilar materials EmEEry

* Goal: Develop a finite element-based simulation —— CZM
capability to predict how variations in processing, Nanoimprint lithography defines
environment, geometry, and loading affect the integrity Intorag s
of polymer/solid interfaces 6 RAnmHa
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Depends on time and temperature history
Described by SNL’s nonlinear viscoelasticity SPEC model (Polymer 2009) MD Simulations Stu dy
Used to determine residual stress generated during fabrication and lifecycle Molecular Ol‘igins Of Fra
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*Mode mixity ¥,_,is a measure of shear-to-opening
deformation at the crack tip (¥,_=0 is pure opening)
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*Interfacial cracks are subjected to a mixed mode loading
because of material and geometric asymmetries

* New coarse-

grain epoxy
model enables
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GC = 140 J/m l'?:’:thtIC: failure GH,CHil:SGH,+DCHzGH[CH3}i-FH1, ¥ ,
simulations CH,+ OCH,CH(CH,)+,NH, Red spheres are atoms with broken bonds
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0 * Implemented in SNL’s Sierra/Solid Mechanics finite element code
GC = 2000 J/m * Enables predictions on how processing/life cycle history affects integrity of

O . : :
Yi_10um = -83 polymer/solid bonds in Sandia components

ADHERENDS SAME THICKNESS * Have begun to apply
our new techniques

to SNL problems
oy A 5
| — GC = 60 J/m

! Interfacial cracking (delamination)
h from the root of a channel crack in

w a thin film.
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