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National Transportation Safety Board

Washington, D.C. 20594
Safety Recommendation

Date:  March 22, 1991
In reply refer to: A-91-25

Honorable James B. Busey
Administrator

Federal Aviation Administration
Washington, D.C. 20591

On October 28, 1990, a Dassault, Falcon 50 business jet experienced an
in-flight separation of part of the Number 1 (left) engine while climbing
through 28,000 feet. The airplane was equipped with ihree Allied-Signal
Aerospace (o., Garrett Engine Division {(Garrett) TFE731-3-1C turbofan jet
engines. At the time of the engine failure, the airplane was approximately
30 nautical miles south of Parkersburg, West Virginia. The flight diverted
to Columbus, Ohic and made an uneventful engine-out landing.

Upon inspection, it was determined that the entire fan section of the
Number 1 engine had departed the airplane along with the engine nacelle and
portions of the forward engine mount. Additional minor damage to the
empennage and fuselage had occurred.

Recorded radar data indicated that the fan section had fallen to the
ground near Elmira, West Virginia. The majority of the fan section was
recovered and transported to the NTSB Materials Laboratory on November 21,
1990.

Examinations determined that the engine had experienced an uncontained
catastrophic failure of the first stage fan disc, p/n 3072162, in which a
portion of the disc rim and five blades were expelled from the engine. The
fractured fan disc had a total service time of 5193 hours and 3300
operational cycles at the time of failure.

Metallurgical examination of the fractured disc determined that a
preexisting fatigue crack had initiated in the area of the aft acute (leading
side) corner of one of the dovetail slots of the disc. The preexisting crack
grew to a sufficient size to permit the release of a section of the disc rim
containing three complete blade slots. Nondestructive inspections
(fluorescent penetrant and eddy current) uncovered a small additional fatigue
crack in an adjacent blade slot. Extensive testing and examination disclosed
no mechanical or metallurgical abnormalities in the area of the fatigue
crack. Although the microstructure of the disc was somewhat coarser than
normal, the physical properties of the disc material met the manufacturer’s
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specifications. The investigation into this incident is continuing.

On December 21, 1985, a similar failure occurred when the fan disc, p/n
3072162-2, of a Garrett TFE731-2 engine fractured and caused the engine fan
sectio? to depart the engine. The airplane crashed at College Station,
Texas. Metallurgical examination of that failure determined that the disc
fracture was the result of a preexisting fatigue crack that initiated near
the aft acute dovetail corner in one of the blade slots of the disc. The
disc had in excess of 9,000 cycles at the time of failure. As a result of
the College Station accident, the service life of TFE731 fan discs (p/n
3073436-1,-2, -3 and -4 and p/n 3072162-1, -2, -3 and -4) was reduced from
10,000 cycles to 4,100 cycles by Airworthiness Directive (AD) 86-11-05 and
Garrett service bulletin (SB) TFE731-A72-3328. Those discs with greater than
4,000 cycles were removed from service and jnspected for cracks. Of the
discs removed and inspected, 5 were found to be cracked. The discs with
cracks had service  histories of between 4,003 and 6,367 cycles.
Subsequently, Garrett rework service bulletin, TFE731-72-3342RWK allowed a
3,000 cycle extension of a disc’s service life if a disc is removed from an
engine prior to 4,100 cycles, eddy current inspected and found crack free,
and then locally shot peened in the dovetail slots.

On December 20, 1990, following the Parkersburg, West Virginia disc
fracture, Garrett dissued Service Bulletin (SB) TFE731-A72-3424. As a
precautionary measure the SB called for replacement of all fan discs from the
same material heat code as the fractured disc. Currently, 30 of the 56 discs
with that heat code have been removed and inspected by Garrett. Ne crack
indications have been found. Further, there is no evidence that the material
from this heat code is defective. Also, there is no connection between the
Parkﬁréburg accident disc and the 5 discs previously found to have been
cracked.

The Safety Board is concerned that undetected cracking of the fan discs
on the approximately 5,100 Garrett TFE731 engines can lead to uncontained
failures that could endanger the structural integrity of the airplane. In
addition, based on the Parkersburg incident in which the disc failure
occurred at 3,300 cycles, the Safety Board believes that the 4,100 service
cycle interval for the initial inspection of the disc is too great to prevent
catastrophic failures .

Therefore, the National Transportation Safety Becard recommends that the
Federal Aviation Administration:

Issue an Emergency Airworthiness Directive applicable to all Garrett
TFE731-2, -3 and -3R engines with p/n 3072162-1, -2, -3 or -4 or
3073436-1, -2, -3 or -4 fan discs requiring: (1) an initial inspection
for cracks in the blade slot area at substantially less than 3,300
service cycles, and (2) recurrent inspections at intervals that will
preclude failure. (Class 1, Urgent Action) (A-91-25)

1 NTSB Field Accident Report: FTW 86-F-A025. Accident Brief: File 2871
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KOLSTAD, Chairman, COUGHLIN, Vice Chairman, BURNETT, HART and LAUBER,

Members, concurred in this recammendation;///,/
o )f/é@

James L. Kolstad
Chairman
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T Brief of Accident {(Continued)

File No, - 2871 12/12/85 COLLEGE STATIONsTX A/C Reg. No., N7236L
gecurrence #1 LOSS OF POUER(TOTAL) ~ MEUH FAILURE/MALFUNCTION
Phase of Oreration TAKEQFF -~ INITIAL CLIMR

Findind(s}
1, COMFRESSOR ASSEMBLYsFORWARD FAN - FATIGBUE
2., COMPRESS0OR ASSEMBLY FORUWARD FAN ~ FAILURE,TOTAL
3. COMPRESS0OR ASSEMBLYFORWARD FAN - SEFARATION

LN INSUFFICIENT STANDARDS/REQUIREMENTS -~ MANUFACTURER
Qeocurrence $2 L0S8 OF CONTROL -~ IN FLIGHT
Phase of Operation TAKEQFF - INITIaL CLIHWE

Finding{s)
S. DIRECTIONAL CONTROGL - NOY FPOSSIBLE ~ FPILOT IN COMMAND

Occurrence ¥3 IN FLIGHT COLLISION WITH TERRAIN
Phase of Oreration DESCENT - UNCOMTROLLED

~wwwProhabhle Cause———-

The Nat:ional Transrortation Safety Board determines that the Probable Causel(s? of this accident

is/are finding{(s) 1v2:3

Factor{(s}) relatind to this accident 1s/are findind(s) 4

PAGE 2

Time {(Lcl)r - 1921 CHT



