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NTSB Engine FOD
Investigation

Presentation to the
National Aerospace FOD
Prevention Conference




s

,/4/; NTSB Background

Small, iIndependent goevernment agency
~400 people — ~140 in aviation

$77M annual budget

Investigate all civil aviation accidents

Also investigate selected accidents
Marine Highway.
Rail Pipeline



~f NTSB Accident Investigations
=

» [Domestic aviation accidents

 [nternational aviation accidents
— |CAO Annex 13
— U.S. air carrier,
— U.S. manufacturediairplane and/or engines

- Develop a factual record! from which to
write safety recommendations to prevent
future occurrences
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“r NTSB Recommendations
=

Recommendations issued to prevent
future occurrences

NTSB has no enfercement power
11,000+ recommendations issued
82 percent acceptance rate
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,/?f - NTSB Go Team

« On call 24/7
. Enroute to crash site within 2 hours

LUNITED STATES OF AMERICA
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Board member
|[@

Public Affairs
Systems
Structures
Powerplants
Maintenance

Operations
ATC

Weather
Survival factors
Human factors
Performance
TDA
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,ﬁ—"; Accident Investigation

Engines are checked for damage
from foreign material

/Bent fan blades




Accidentinvestigation

»  Engine examination pretecol
— Type of damage
— Phase of operations
— What did airplane it or fly through
— Weather
— Previeus maintenance




Accident investigation

[Damage to fan blades must be assessed
IS damage: preexisting or pest Impact?

Metal olject e

embedded in fan
pblade




I=ereigni@hjectingestion

WO Lypes
— SEit bedy Impact damage
— Hard body Impact damage




Hardiboedy impact damage

IHard body Impact damage: Is
characterized by a serrated appearance
and deep cuts or tears to the airfoil’s
leading|and/trailing edges. Hard body
Impact damage can result from the
Impact with) metal parts, concrete,

phalt, and recks.




Softhedy Iimpactdamage

«  Soft body Impact damage. IS characterized

Py the: large radius ofi curvature ofi the
defermation to the blade; typically a fan
blade. Soft body Impact damage can
result from Impacts with pliable ebjects
suchi as hbirds; Ice slals, tire rublber, and
plastic ehjects.




I=ereign @hject bamage

Hard body,

Soft body ——




NISEIncidentinvestigations

Accidents
— Substantialldamage te airplane and/or
— [njury te;eccupants

Incidents are safety hazards other than
accidents

[Federal statutes define incidents that
must be reporied




NISEIncidentinvestigations

Uncontained engime failures




NISEIncidentinvestigations

In-flight fires




NISEIncidentinvestigations

Multi-engine: less ofi pewer
ETOPS concems




Most FOD incidents are not

Investigated by NTTSB

TThere are exceptions




E@DInvestigaton

.« July 12, 2001
- WA flight 379

VicDonnell Doeuglas MD-83
P&W! JT8D-217C engines

St. Lours, MO to Orange: County, CA




E@DInvestigaton

- Alrplane level at 31,000 feet
Crew reported hearing/loud bang
LLeft engine lost power

Cockpit and cabin fillediwithi smoeke




E@DInvestigaton

Crew donned/smoke masks
Declared an emergency.

Reguested diversion (e Kansas: City,
\Y/[@)




E@DInvestigaton

During|descent, airplane began to vibrate

Rattling ofi cockpit couldi e heard on
CVR

Elight contrels were affected
Crew thought airplane was breaking up

Reqguested immediate diversion te nearest
runway.




E@DInvestigaton

- Alrplane diverted to Whiteman AEB

B-2 homber base
Combat alert drill i progress
- After landing; 138 people evacuated via

the slides




E@DInvestigaton

»  Alrframe vibration and flight control
preblems due to mlet duct hanging dewn




E@DInvestigaton

Fan blade found broken adjacent to
platferm

Fatigue crack/




E@DInvestigaton

o Metallurgical analysis confirmed fracture
was due to fatigue fream FOD it en
leading edge

— [Dent at erigin
— Underlying micrestructure distorted

o Metallurgy: always necessary: to confirm
that 1t Is FOD and net metallurgical
defect




E@DInvestigaton

- Engine fan case broke due te unbalance
allowing ferward section te sag

Aluminum. fan
case hroke here




E@DInvestigaton

5 previous: events, all foreign
NIISB! net netified ofi other ncidents

2 fixes available, but noet mandated
— Steel case
— Clips

NIISB woerked with P&V and FAA 1o get
AD 1o require steel case or clips




Summany

Most FOD events do not reach level
of an NIISB! investigation

Conseguences of FOD/can have
serieus flight safety: implications

[Fan blade separations suspected to
be FOD:-related!shouldilbe confirmed




Any quesiions?




