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Abstract: (300-500 words)

A prototype 6 degree-of-freedom robotic arm to aid in inspections of remote or difficult
to access structural areas has been in development over the past several years at the
Air Force Research Laboratory Materials & Manufacturing Directorate. The robotic
arm positions cameras and nondestructive sensors inside of structural cavities to
facilitate inspection and situational awareness. The sensor package is designed to
use existing nondestructive sensor technology, or incorporate newly developed probes
with better detection capabilities. The system follows specific pre-programmed paths
to be able to autonomously enter a structure through small ports without breaking it
open for human access and accumulating maintenance-induced damage from
disassembly. Robotic arm-assisted inspections can be completed using small access
holes in the structure, accelerating inspection times and cueing high-value human
Inspectors to structural hotspots needing critical attention. Maintenance induced
damage is a major concern as most disassembly results in some form of damage,
adding associated repair cost and reassembly time to Depot flow. The automated
nature of the inspection also provides more reliable and repeatable inspection of parts.
The high stress and effort for maintainers to enter these structural cavities and fatigue
while performing the inspection has the potential to affect the accuracy and validity of
the results. The robotic inspection arm is designed to be deployable, as recently
demonstrated by the AF/Industry team in an austere field environment at
Davis-Monthan AFB storage area on B-52 and A-10 wing assemblies, with the system
unpacked and ready for inspection within a half-hour. The system will soon be sent to
the Ogden depot maintenance facility at Hill Air Force Base for initial trials,
incorporating lessons-learned from the Davis-Monthan demonstration.
Robotic-assisted inspection will support commanders to better understand the health
of structural aircraft systems and provide confidence in weapon system mission
capability.
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