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Defining an ageing aircraift

No universally agreed definition
— Pre-Waorld War 117

— Pre-1950s?

— Pre-1970s?

— Chrenoloegically based?
& Any. aircrafit =20 years?
& ARy aireraft =30 years?
— Elight heurr based?
& Any. alrcraiit = 6),000hrs?
» ARy aireralit = 50, 000hIrs?

— Comination off the ane\Ve?




Limitations for ageing aircrait

¢ No life-limits in Australia

¢ A Fokker E.VII/3m could legally be
Used for Charter Operations: In
Australia




The facts of ageing aircraft

¢ All aircralt are ageing aircraft

¢ Each aircraft IS just at a different
stage of Its life cycle

¢ How yoeu design, bulld and operate
an aircraft over its life determines

the rate at which it ages

s Parallels withihumans: &8




Stages that determine the
ageing pProcess

1. Pre-manufacture
2. Manufacture
3. Post-manufacture



1. Pre-manufacture stage

¢ Certification basis
» Design flaws

¢ Vaterials processes
— Heat theatment
— [mpurites
— Jncorect storage
— |RCOrrect cCoalNgS




Certification basis - fatigue

¢ Prior to 1953 — No specific fatigue
reguirements for small aircraft

¢ 1953 — EIrst fatigue reguirements for
pressurised canins

o 1969 — Fatigue reguirements extended te
WIRGS & cary~-threughl structure

9 1989 — EFatigue reguiremenits extended e
empeRnage £ intrfeducieon
Ot damage: telerance




Certification basis -

crashworthiness
¢ Evolutionary — capturing lessons learned

e

1960S

» Anlolder alicrartistunlikely/ toreras,”
Chashwerthy as arlater certificated design



2. Manutacture stage

¢ Flaws Fast-Track Ageing Process (FFETAP)
& Machining errors

¢ Non-alignment ofi compoenent parts
— Percussion Installation

— Making use of the “Iinherent aeroelasticty of
the alframe:

¢ Incorrect fastener installation
— DRyt
— SKewW=Wihlii
— Reworked
—\Vireng part numIkEer




3. Post-manufacture stage

Chrenologicall age

Elight heurs

Cycles (T/0, landings)

Pressurisation cycles

Exceedences

— Reported

— Unreported

Standard off maintenance

—  Repails

—  Vodifications

—  OEMsupport programs; (CRPCP; S

Use! off Unappreved: parts

y/j9er of Operations

—  [nAside ¢ ,le;Jng ol 'no"r]on:
UMpLIonSs:

L IR IR R R 2



Bathtub curve
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Maintenance impact

¢ As any machine ages — It reguires more
maintenance

¢ Maintenance costs Increase with age

¢ Additional maintenance activities not
necessarily, eccurrng

% No leek” phillesepiy.
— MiIRmISES “teday” costs
— |ncreases safiety/ rsks

— Reduces long term
PESIVE agelng CULCOmES




Key points

¢ There Is more to “ageing aircrafit™ thamn just how
old the aircraft Is

o Each individual aircraft ages differently
depending on the unigue range of variables
experienced by that particular aircraft

* There dre geed “ageing aircrafit” & there are bad
alrcrait”




Ageing fallure modes

¢ Structural
— Fatigue
— Corrosion

& Systems
— Wiring
— Circuit Breakers
— Relays
= PrReumeatic Sys
— FHy/dradiic syst

— Cables

— SEalS

o Sy StemroilviainteEnance




Evidence of internal corrosion




Evidence of internal corrosion




Ageing wiring




Ageing battery cable
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Hangarge impact




Factors exacerbating the
ageing pProcess

¢ Role changes

» New materials

¢ Configuration management

¢ Continued operations beyond eriginal

design life assumptions

— Many: GA aircraft designed amad bullt 1in
the 1960s=—705—805s had a 20 year:
design lifier expectation

— Viamy: GWhEKRS ave: diffierents PErSpectve



New roles

¢ Conversions
— Fire-bompbers
— Frelghters
— Tankers
— Antarctic ops

» Roles
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New materials - composites

& Expectation that new composite aircraft
will remain in service as long as metal
alrcraft being replacead

& Concerns
— |nterfaces between composites and metals
— [Lightening strikes
— Ramp damage
— Effects of secondany leads
— Consistency, of field repairs
— UV degradation

— Cumulative effect of all the
alo\Ve BVEer time?




Configuration Management

o Cumulative effect of repairs &
modifications In clese proximity: over
time?




Summary.

¢ Each individual aircraft ages uniguely

¢ More maintenance reguired: as
alrcralt ages — Increased costs

¢ RISks Increase with extended life &
extended roles Ifi System of
Maintenance Ias Roit
IEEN adaPLECNO taker
these aspects into
2CCOUNRI:
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