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Applications and Service Experience

Service issues
Corrosion location in honeycomb

Hidden corrosion which is beyond incident damage resulting in re-skin
repair

- Assessment: tap test and visual assessment of corrosion

Water ingestion

Design practice: OEM trend is to reduce Nomex to mitigate moisture

ingestion.

Flight controls and nacelle - water ingestion is weight problem
Engine environment - unique and separate from other components

Surface preparation and materials mishandling are often root causes of
failed repairs
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» Operation trends affecting applications and service
experience

> More out-sourcing by airlines to third parties; Less airline engineering
personnel, with increasing reliance on third party design/approval

- Reduction and sharing of spares inventory

- Shorter turn-times at gates

- Management today has less ‘hands-on’ experience which may affect types
of decisions - awareness class on composite technology may be
particularly useful to mitigate this trend (see below topic for comments)

» SRM repairs
> QOver 90% of repairs utilize SRM (by incident)
- Less than 20% of repairs utilize SRM (by value)

» Feedback to OEMs regarding repairs (SRM and non-SRM)

- OEMs get little feedback on frequency of use/utilization of SRMs

> Inquiries to OEMs are measured and do influence response of OEM by
adding repair instructions to the SRM

_ ° Surveys to airlines by OEMs are not utilized in general: Exception: One
B-survey resulted in CACRC design guide (~15 years ago).
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» Human factors and training

- For repairs which are outside SRM practice, insufficient training is often
the root cause of failure.

- Outsourcing exacerbates issue. Officially, everyone has adequate
training. However, Wichita State University data shows that differences

in repair quality among MROs is closely related to the effectiveness of
knowledge and training.

MROs: While training effectiveness is variable, quality assurance assures
consistency which is adequate

- UAL Training for internal operations (shop mechanics/line mechanics):
CACRC AIRs are used to describe skill levels.

> Cleanliness is a major issue - mechanics observed touching core, a major
cause of faulty repairs
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» Human factors and training
- Engineers often do not have specific training, and have to learn practice of
engineering through on-the-job training.
- Training organizations seem to be thriving in spite of economic downturn.
» Awareness class

> By educating a broad base of personnel on safety issues and ‘knowing
what to ask’, checks and balances in an organization are the result

> Provides consistency in overall composites technology training since it
begins at the overview level

- Course ought to be mandatory, but major question is “who makes it
mandatory?” Two approaches were discussed:

Regulatory bodies (e.g. FAA, EASA)

PAMA of Society of Automotive engineers has suggested certification
process
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» Facilities: Standards for facilities -lots of generalities which
result in differences.

- An inspection checklist was a key part of the Aircraft Safety Inspectors
class developed for the FAA in 2008 (checklist).

- 1SO specifications provides ‘clean room’ standards in detail
> |ssues

- Supplier management could be more robust (Lack of infrastructure at
airline)

- Qutsourcing - Information from outsourcing maintenance may not be
definitive to understand if a specific faulty repair is a systematic
problem or random.

- Continuous surveillance doesn’t define trends.
Lack of documentation is a concern.

- Culture of discovering maintenance flaws - goal is for any suspected
defect or flaw, open communication is rewarded, not condemned
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» Reducing aircraft gate turn-around times has ramifications

> Possible lack of level of experience in composites for people discovering
problems which affects defect and disposition documentation and sign
off

> Misapplication of SRM (e.g. using a repair methodology in appropriately)
isn’t a big concern, in general.
» Paint stripping and potential damage to composite skins.
> UAL: One experience 10-15 years ago with out-sourcing whereby there
was excessive sanding. Airline wrote procedure to prevent recurrence.
» Trend: Airlines are doing maintenance more systematically
with an improved knowledge base, so OEM support needs
are not the same

> One goal of some airlines and MROs is to create ‘self-inspection’ by
operators.

> Training should teach practitioners specific practical topics, such as
interpretation of discoloration, correct thermal couple placement, the
effects of heat sinks under hot bonders, etc.




