Practitioner Case History

Field Experience
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nwa Why am | here?

 To share NWA's experiences and learn
from the experiences of others

* To ensure NWA s using “best practices” to
accomplish safe and economical repairs

 To help OEM's understand what they can
do to facilitate/improve their customers
understanding and accomplishment of
maintenance




‘nwa CACRC Charter

e “To develop and improve maintenance,
iInspection and repair of commercial aircraft
composite structure and components”

— Ultimate goal

* Lower maintenance cost of existing composite
structures, via standardization among OEMs and

airlines.
e Minimize life cycle cost of future designs.




‘nwa Not a success story

* Not a single event but specific component
Issue
— Significant financial impact
— Material procurement issues
— OEM approval difficulties
— High component life cycle cost
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nwa The Problem

« Moisture ingression * How is it identified
at wedges — Obvious damage

e Disbond

pollers . . .
— Directed inspection
evators . Tap test

— Fan cowls « Thermography
— Body fairings * X-ray
— etc




v

nwa Background

Originally discovered on NWA aircraft in
1993

Escalated to AD for mandatory SB
accomplishment in 2002

99 of 95 units had indications
82 units repaired at NWA
13 units beyond economical repair

No units exhibited signs of disbond as
determined by tap test
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nwa Financial Impact

 NDI equipment

— Specific thermographic equipment required
e Training and certification required for use

« Material acquisition
— Required materials not commonly stocked at
NWA

« OEM unable to approve requests for alternate
materials

— Replacement cost of components found
beyond repair
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nwa Financial Impact

o Labor Requirements (per component)

— Inspection 18 hrs

 Thermographic examination and RIl and completion
of work

— Engineering 8 hrs
* Assessment and documentation of damage
e Correspondance with OEM

— Technicians 122 hrs
« Component removal/installation

e SB/AD accomplishment
* Non routine Items
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nwa Findings

* Majority of moisture ingression indications
located around skin discontinuities
— Trailing edge Inserts

e Holes in skin provide possible moisture ingression
path

— Electrical conductivity straps

 Embedded in OML surface possibly distorting fiber
alignment
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nwa Repalr Issues

 Complicated damage assessment
guidelines

— Technicians request engineering to assist In
determining damage order and grouping

— Large number of damage sites and irregular
shapes require detailed and careful mapping

— Misinterpretation can result in damage cut-outs
which exceed allowable repair limits
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‘nwa Repair Issues

« Allowable composite repairs constricted by
tight size limits

— Unable to convince OEM to allow larger repairs
through the use of analytical methods

— Repair material specified is not the original
construction material

— Test data unavailable to substantiate larger
repair
e Large scale repairs forbidden
— Skin panel replacement not allowed




v

nwa Repalir Issues

« Majority of repairs accomplished via SRM
procedures

— Approval from OEM still required due to contact
OEM requirements in SRM
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nwa Summary

* Moisture Ingression Is a known composite
phenomena and must be accounted for in
design

e Several years passed between initial
findings and SB release, yet repairs not
developed to allow for findings

 Components are Airworthiness Limitation
Items (ALI) and will require continued
Inspections with additional findings
expected




‘nwa Suggestions

* Develop increased composite repair limits

 Allow for large scale repairs to be

accomplished, for example skin panel
replacement

* Re-evaluate use of similar design in future
aircraft
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nwa Closing Remarks

Comments and Questions?




