DAMAGE DOSIMETER

TECHNOLOGY DESCRIPTION


In order to provide an alternative, more cost-effective solution to the problem of high-cycle fatigue cracking in secondary structures, Air Force Research Laboratory Air Vehicles Directorate (AFRL/VA) has developed via a contract with Boeing a miniature data recording device (damage dosimeter) and a damped bonded composite patch (durability patch).


The damage dosimeter and the strain and temperature sensors are installed on the aircraft experiencing cracking.  Following flight testing the dosimeter data are downloaded and used by an engineer to design a composite patch.  The patch design and installation instructions are then used to install a patch to permanent fix the cracked secondary structure.

AIR FORCE NEEDS


Bonded repair of aircraft structures using composite patches is a newer repair technique which utilizes the beneficial properties of advanced fibrous composites and adhesive bonding to produce a repair which out performs traditional mechanically fastened repairs under fatigue and static loading conditions.  In its simplest terms, it involves the bonding of a composite patch to a cracked or under-designed structure using structural adhesive and curing under heat and pressure.  Advantages of this technique over traditional mechanically fastened repairs include:  more efficient load transfer, sealed interface against water/corrosion, tailorable properties, no additional stress concentrations (caused by drilling holes for rivets), and better durabililty/damage tolerance.

COMMERCIAL MARKET POTENTIAL

•
Cracked and under-designed secondary structures is not a problem unique to the Air Force.  This technology has significant potential to the commercial airline fleet. 

COMMERCIALIZATION ACTIVITIES

•
WTN is facilitating a Cooperative Research and Development Agreement (CRADA) between the Air Vehicles Directorate and Boeing.  As part of this collaboration, damage dosimeters will be loaned to Boeing to accelerate the commercialization of this solution to cracking in secondary structures.

•
Software developed by the Air Force is being shared with Boeing.

•
The Air Force and Boeing researchers have also agreed to share the results of their ongoing research and development activities.  

[image: image1.png]HCF cracking
oceurs

Install damage Install patch Repaired structure
dosimeter

: Patch design
Flight test and installation

f instructions

Download
dosimeter
data

Engineer
designs
patch




Duability Patch Process

A Commercialization Effort with the 

AFRL Air Vehicles Directorate and Boeing

Facilitated by WTN.

