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Visualization	of	damage	
in	interphase	(Argonne	

National	Lab)

• Improved understanding of energy absorbing mechanisms 
will have broad applications in composites

• Critical element of materials-by-design framework for 
composite materials under high rate loading

• Will lead to improved protection materials while decreasing 
the cost and time for development of new lightweight energy 
absorbing composite materials

Materials-by-Design Process

Mechanism-based Approach
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Novel	Kolsky bar	technique	
for	interface	characterization	

at	high	rate	of	loading	

Split	Hopkinson	pressure	bar	
for	characterization	of	resin	

properties	

Finite	Element	Analysis	
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Monitoring	crack	growth	

along	fiber-matrix	
interface

Characterization	of	resin	
system	developed	at	
Drexel	University

Characterization	of	
fiber-matrix	interface	
properties	over	six	

decades	of	loading	rates

Donut	specimen	to	load	
the	specimen	at	high	
rate	of	loading	up	to	

failure

0 100 200 300 400 500 600 700 800

-8.0E-4

-6.0E-4

-4.0E-4

-2.0E-4

0.0

2.0E-4

4.0E-4

6.0E-4

Ba
r S

tra
in

Time (µs)

Specimen failure

High	Rate	Properties	
of	S-2	Glass	fibers

• S2	Glass	Fiber	
• DER353	epoxy	resin	with	silane	sizing


