UCI Beall
Applied Innovation

Research Translation Group Research Translation Group

Request Information

Composition Structure with Tessllated Layers
Tech ID: 25036 / UC Case 2011-808-0

BRIEF DESCRIPTION

The technology is a tessellated composite structure that is resistant to tearing and fatigue.lIt features
improved resistance to tearing and fatigue damage and is biased towards compression stress, as opposed to
tensile stress.

FULL DESCRIPTION

This invention is a tessellated composite structure that resists tearing and fatigue damage by functional
compression stress bias. It consists of a composite structure with two layers of relatively stiff tiles (tesserae)
that are linked together by a material with a lower stiffness on either side of a core layer that also has a lower
stiffness.

Under bend loading conditions, this structure has been observed both with numerical modeling and
experimentation to exhibit neutral axis migration, so that tensile stresses in the structure are significantly
lower than the compressive stresses. Structures and materials generally exhibit symmetric tension and
compression where the neutral axis remains in the same position. The bias towards compression exhibited by
the present invention makes it more resistant to tearing and fatigue damage, which are generally more likely
under higher tensile stresses.

Tearing and fatigue are common modes of structural failure that are difficult to avoid, particularly under
repeated bending. Sandwich composites with stiff outer layers and a more compliant core layer are
sometimes used to help avoid these problems. However, outer layers that are tearing and fatigue resistant
are typically expensive to implement. Recently, UCI researchers have discovered that a tessellated
composite structure can provide the same advantages at a much lower cost.They have developed a
tessellated composite structure that is designed to be tearing and fatigue resistant by functional compression
bias.

SUGGESTED USES

» Fatigue and tear resistant construction materials

ADVANTAGES

» Tessellated layers can be less expensive than conventional layers that are not tessellated that have
comparable tearing and fatigue resistance.

» Tessellated layers made of materials, having comparable costs to layers that are not tessellated, can
have greater tearing and fatigue resistance than those materials that are not tessellated.
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