
• Completed baseline mechanical testing (~70 specimens, 12
properties) to quantify AERoBOND feasibility goals

• Systems analysis showed AERoBOND potentially eliminates
21,000 drilling and installation steps in wingbox of single aisle
airframe (estimated time savings up to ~28 h per wing)

• Technology gap identified for analysis of bonded/bolted joint
leading to new work in other ARMD projects

• Completed process model to predict mixing and degree of cure
at AERoBOND joint during primary and secondary cure

• Mode II fracture toughness of AERoBOND joint achieved final
feasibility requirement in several specimens
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Next Steps

Recent Results / Status

• Airframes are assemblies of many parts 

• Composites depend on adhesive, but due 
to uncertainty in bonds, OEMs often use 
redundant bolts, which impedes 
production 

• To increase rate and reduce cost, a novel 
structural joining concept provides the 
predictability of co-cured joints with the 
manufacturability of a secondary bonding 
process

Benefit if Feasible
• Certification of composite assemblies with reduced

redundant bolts

• Simplified composite fabrication methods

• Removal of thousands of machining/installation steps

• Reduced part count

Benefits increase production rate, decrease cost, and
reduce weight

• NASA LaRC, Materials Formulation, Fabrication, Ultrasonic 
Inspection, Mechanical Testing, and Systems Analysis

• NASA GRC, Specialized Mechanical Testing

• NASA ARC, Process Modeling and Molecular Dynamics 
Simulation

• ASX Composites, Prepreg Fabrication (SAA Pending)
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Limited by part complexity

Unpredictable interfaces formed

AERoBOND Process

Bonded Interface AERoBOND Joint

Double-lap Shear Test

Curved Beam

Mechanical Testing

Current Assembly Schemes

Carbon fibers Glass fibers Carbon fibers

Distinct 
interface

Matrix resin Joint resin Joint resin Matrix resinMatrix resin

No visible interface 

• Utilize process model to enable fast optimization of AERoBOND
parameters (minutes/experiment vs. weeks/experiment)

• Complete mechanical testing on formulation that produced
successful Mode II fracture toughness (~10 additional properties)

• Identify formulation, processing parameters, and architecture
that achieves mechanical testing feasibility goal for all joint
properties


