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2. SUMMARY OF FACTS:
a. History of Fli

(1) Two F-16CG aircraft, call signs Tulsa 11 and 12, took off from Tulsa IAP at 0914 CST

(TAB Z-1). They were to conduct a Basic Fighter Mancuver (BFM) mmonmtthxvcstOA (TAB V-
1). At approximately 0945 CST while setting up for the third engagement, S EESNasr—x<P< jenced an
cxplomonandsevmengmeandmrﬁame vibrations, followed by an engine stallandstagnanon (TAB J-5,
V-1). Q@nemptedtwoausmrts,hnwasunablcmstanﬁwmgxmandmgmnmblcmnst For an
unlmownmson,thccngmchadexpencnoedahlghcyclcfangucfractumofafmmhstagcunbmcbladc
bdowthebladcplatformandsubsequcmdamagcwthclowpmreuubtmm(TABJ-S S-4, S-5, V-
1). At approximately 0948 CST, CoESEaiaEE ) ejected successfully without injury while approaching
minimum recommended gjection alntudc('r A-Z, N-10, V-1). Thcmrcmﬁcxaslwdonpnvmzpmpcxty
usedforwttlegxanng 1°1/2 nautical mﬂa(NM)northofSoper OK., approximately 120 NM south-
southea$t of Tulsa International - Au'port(IAP) Tﬁlsa,OK(TAB A-2, P-2) Acmald.amagetopnvatz
MWMGABP-Z)

e‘f -

. (2); ’followmgtlmwarebawdon'rulmllsmcordedtakeoﬁ'nmeofwuptuscvundata
rwordedbjthcaucmﬂsSthataRmorda(SDR) '(TAB.Z-1,AA-1). :mSDRxecoxﬂsﬂaghtpmﬁlc
data,systcmstamsdam,andegltalBadmpUnndata. Am:mﬁxmpaa‘ ‘and destruction

R

the mission ‘was 1o indrease thcptlots ir-{6-air’]
ship, takeoffé” with 20, second “spacing;’

- -;,«.. Tulm lzwasﬂowniv- '
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c. Briefing and Preflight:

Both flight members reported adequate crew rest for the mission (K-4). The preflight briefing began at
0715 CST and was briefed in detail by (ESEIRERIRRy Emergency divert fields were specifically briefed.
The briefing covered all applicable items required by existing regulations (TAB V-2). Both members of
the flight indicated they clearly understood the objectives, the general flow of the mission, and had no
questions about the flight briefing. Both pilots arrived at their jets IAW briefed times and began preflight
inspections. Preflight, start, taxi, marshaling and arming were uneventful (TAB V-1, V-2).

d. Flight Activity:

(1) Tulsa 11 flight was filed and cleared for the Zebra 4 sterco flight plan (TAB K-4). At
approximately 0914 CST, they accomplished single ship takeoffs with 20 seconds spacing between aircraft
(TAB V-1, Z-1). They rejoined into a 2 ship formation while accomplishing air-to-air systems checks
enroute to the working area. The outbound portion of the stereo flight plan terminated when entering the
River MOA (TAB V-1,V-2).

(2) Tulsa 11 flight completed a G-awareness maneuver, onc heat-to-guns exercise and two visual
BFM engagements as bricfed. SCEIRRIGNY had some minor problems with @Rpir-to-air radar, but
this had no effect on the overall mission cond After the second engagement, Tulsa 11 and 12 split up
with approximately 3540 NM separation for a one-v-one BVR sctup to a visual engagement. Tulsa 11
went to the southwest part of the River MOA and Tulsa 12 went to the northeast (TAB V-1).

the higher the RPM, the more severe the vibrations and inversely, the lower the RPM, the less severe.
Tbcvibrationsoontinmdforthcrstofﬂwﬂightandregardl&ofcngincmwcrcsoscvcrcthalitwas
difficult to read the cockpit instruments at any time (TAB V-1). At approximately 31 minutes after
takeoﬁ'ato944:52CST.theaimﬁengincstallcdanqthcnstagnated. The fatigue fracture of a fourth
stagcturbincbladchadmxltedinthccnsuingdamagctoanddragontthPTwhichdﬁvsthccngine
fan.ThiSpmduwddragopthcengiﬂcfanwhichlimitedanddismpted'airﬂ to the engine compressor

inlet, producing-an engine stall and staghation. From this point on, § engin
longer capable of producing useable thrust (TAB J-5).. - -

= ¥

_ : Sigh:approxidately. 15000 feet (FT) above ‘méan ‘séd lcvel (MSL)10;300 FT
above ground level (AGL) and at 364 knots

calibrated airspoed (KCAS) (TABJ-5; V-1)." Average terrain
ition was approximately 700 FT MSL (TAB AA-5). Based on cockpit indications,
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v initially interpreted the engine malfunction as an engine rollback pulled the throttle back to the idle
position at 0945:21 (TAB J-5, V-1). Despite difficulty reading the engine instrumcms,&
soon noticed that engine RPM was decreasing and fan turbine inlet temperature (FTIT) was increasing,
giving indications of an engine stagnation. In addition to the stagnation@felt that the problem was
much worse due to the explosion and continuing vibrations. ‘,fthcn accomplished the emergency
checklist procedures which called for an engine shutdown to clear the stagnation and an airstart attempt

(TAB V-1).

began to execute the Critical Action Procedures (CAPs) for an engine airstart
g current parameters and cockpit indicatio: ‘planned to attempt a SEC
spooldown airstart and established a 270-290 KCAS glide (TAB V-1, AA-1). A SEC airstart is required
when attempting an airstart below 10,000 FT AGL (TAB AA-6). was ‘flying at
approximately 10,300 FT AGL at the time (TAB AA-l). id not jettison @l empty centerline fuel
tank due to concentration on other airstart procedures. felt the weight and drag of the empty
centerline fuel tank would not appreciably affecul¥glide nor increascfRtime aloft (TAB V-1). At
0945:21 ¢ placed the throttle to off to clear the engine stagnation. next moved the engine control
switch from the PRI to the SEC position at 0945:28, which is confirmed by the SDR. At 0946:33 GEEBY
selected START 2 on the Jet Fuel Starter (JFS) to assist with the airstart. Approximately 1
second prior to selecting JFS START 2, the SDR shows the engine control switch was placed back in PRI
(TAB J-5, V-1). While working to maintain the recommended spooldown airspeed of 275 KCAS,’

noticed the engine RPM had decreased below the minimum recommended 25% RPM. According to
twtimony,"jmmediatcly moved the throttle to IDLE at 18-20% RPM to initiate an airstart at 0945:36
(TAB J-5, V-1). The SDR shows the throttle was advanced to idle at 17% RPM and 698°C FTIT (TAB J-
5). Despite the lower than recommended 25% RPM, the airstart began as soon as the throttle was
advanced from OFF to IDLE, appearing to progress normally although the vibrations were still present
(TAB I-5, V-1). At some time between 0945:33 and 0946:00, the JFS started running (TAB O—l4mf
P ortinued 1o maintain@§270-290 KCAS glide (TAB V-1).

(7) The SDR indicates that the engine appeared to approach normal idle power indications, then
stalled a second time at 0946:45. At some time between 0946:30 and 0946:50, the throttle was advanced
to MIL (TAB J-5).¢fikee B). quickly recognized the second engine stall and stagnation. Although
engine instruments sho at the attempt appeared to progress normally,at‘cl still had the same
problems@ghad prior to initiating the first airstart due to the second stagnation and continuing severe
vibrations (TAB V-1). 3

(8) At 0947:05 and an estimated 5000 FT MSL/4300 FT AGL#moved the throttle to OFF a

_second time to attempt to clear the second stagnation (TABJ-5, AA-1). Since the JFS was now. running,
@hvianncd 1 do 5 JFS assisted PRI airstart. This would allow€@¥ to hold a slower airspeed in order to
decre: désoént raté and give more time. @ does not remember-what airspeed @@l finally

slowed to (TAB:V-1), . The SDR shows aitspeed decreasing during this tiime, withi a last recordec airspeed
of 243 KCAS;approximately 19 seconds priof-to cjection (TAB.AA-1)."The Statement of Damage to
Private Propetty estimated aircraft ground ifiipact at approxiinaiely 210 KCAS (TABP-2). .7 ¢ -

.
.

- 2l
P 2
e

- 5 (9) rached to move the engine control switch from whar§
= 1@@rotided itwas already in PRI @ clectsd (o continiic the airstait i PRI aairi becatsofy
out of time and approaching the mitimum recommerided cortrolled bailout altitude of
(TAB_ V-1, Mﬂé‘:asskeptml about“getting :a” successful “airstart: since
itaprovement after the first attempt (TAB.V-1) @i advanced the throttle 1o IDLE at 09471

imated 4200-FT'MSL/3500 FT AGL.to:initiaic" the -sccond Sairstart- atiempt - (TAB

Testimony indicated that he thought he was higherat an estimated 7300 feet MSL (TAB V-1

s 3
i~

o~

REER had miadea conscious decision to eject if

- R i_"_,{‘ IR
(10) “ At 3300 FT MSL/2500 FT AGL, ) ]
attempt. The engine again tried to start, but stalled

57820




.
* ‘

and stagnated a third and final time at 0947:54 and an estimated 2200 FT MSL/1500 FT AGL (TAB J-5,
TAB AA-1). @Bbegan a zoom maneuver in preparation for ejection. Simultaneously‘advanwd the
throttle to mil one last time to see i‘gcould get any usable thrust from the engine, but the stagnation
continued. The aircraft apexed at an unknown altitude and slowed to approximately 150 KCAS (TAB V-
ejected based on a “Canopy Open” signal recorded by the SDR (TAB O-
had plenty of time to complete all post ejection procedures, watch@@ aircraft
‘yarachutc landing (TAB V-1).

crash, and then prepare for

e. Impact:

Aircraft 90-0764 crashed and was destroyed at 0948:38 CST (TAB AA-1). The aircraft impacted on
private property used for catile grazing approximately 1 1/2 NM north of Soper, OK (TAB P-2, A-2).
Actual damage to private property was minimal. Some damage to fencing was done by the crash recovery
team and some by several head of cattle who were apparently spooked by the crash. A gate was also
damaged by the cattle. Actual cost of this damage, not including soil and environmental work associated
with the crash site itself, has not been determined because of wet conditions at the site, but is expected to

be less than $1000.00 (TAB P-2 thru P-4).

f. Ejection:

d fromd@ aircraft at 0948:19 CST (TAB O-15). € stated@ could rot locate the 4-
hute, but was not concerned. The parachute ride was very stable with no
landed 1 to 1 1/2 NM north of the crash site (TAB V-1).

line jettisons
oscillations. §

g. Personal and Survival Equipm
( 1) Al personal and survival equipment inspections were current (TAB AA-8).

(2) Other than the pilot’s inability to locate the parachute 4-line jettisons during the parachute
decent, no personal/survival equipment difficulties were noted during ejection (TAB V-1).

h. Rescue: :

h occurred at approximately 0949 CST on 7 Feb 1994 (TAB A-2). At this
B @Potified Fort Worth Center by radio of the ejection. next contacted squadron
operations"and ‘the Supervisor of Flying. mﬂew one low pass ove: [ R
position! waswgvingandappgnredtobcunhum;._ e
. IAP(TABV-2)i--:. . -0 - T T

twodviﬁghlﬁﬂegiqépickupt;pgkwhowan@g}oknowmmﬂanyhdp id not contac
SR o @ survival radi6 beciuse@Relt it was more imporiant to get to.a telephone to call squadron

‘operations at Tulsa IAP(TAB V=) 5 - =7 %+

L0 N, { Gaisported 15 the crash site by the fwo civilias in the pickop truck. @Y
noticed fhere were 0"civilians standing atound thie burning wreckage of@Raircraft. Concerned

_about theif safety, ask 4 local kshcnﬁ'toclear the personnel away from the gvrcdmgc for at least
1/2 mile. @ then weiit {0 a local farmhouse (TAB-V-1).= S ATl T ,

& < s

]

e (4mwasdnvcnbyﬂm}ﬁghway]>atmltotthugomtport heref@)vas picked up

by a fell _

@Sqqa‘glmpmcmbcrinapﬁvatgly‘ownedesna;‘lszandtranspoﬁcqmm ulsa IAP (TAB
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i. Crash Response:

Local sheriff’s deputies and the state highway patrol secured the crash site almost immediatety (TAB V-
1). They maintained security of the crash site until the arrival of 138th Fighter Group crash recovery
team (P-2). The wreckage was removed on 12 February 94 (P-3).

j. Maintenance Documentation:

(1) AFTO Form 781 and Core Automated Maintenance System (CAMS) records were reviewed.
Examinations of pilot-reported discrepancies and maintenance actions for the 90 days proceeding the
accident revealed no significant discrepancies which related to the mishap (TAB U-3). e
preflighted the MA at 0800 on 7 February 1994 and S RNERRIBR signed the Exceptional Release
prior to the mishap (TAB U-1-6). )

(2) Review of AFTO Form 781 and CAMS documents revealed two Time Compliance Technical
Orders (TCTOs) were not completed as of the mishap date. Neither were overdue and did not affect safety

of flight (TAB U-4).

(3) AFTO Forms 781 and CAMS documents reflect one overdue inspection for an operational
check of the Arresting Gear Release which was due on 20 January 1994. This overdue inspection was
properly documented and was not related to safety of flight. All other scheduled inspections on the
mishap aircraft (MA) were completed (TAB U-5).

(4) Review of the Joint Oil Analysis Program (JOAP) documentation for the F100-PW-220
engine (#PW-0E713391) installed in the MA did not reveal any adverse trends or problems with
measurements exceeding tolerances (TAB U-6).

(5) Review of the AFTO Forms 781 and the Inspection and Time Change Forecast revealed no
overdue time change requirements (TAB U-5).

(6) The Equipment Review Report did not reveal any discrepancies on component inspections
(TAB U-7). -

(7) The mishap occurred on the second flight after the mishap aircraft (MA) had transferred
the 138th Fighter Group from the 363rd Fighter Wing at Shaw Air Force Base on 14 January 1994 (TAB
U-1). Prior to transfer, a transfer inspection‘was done by the 363 FW 'and an acceptance inspection was
done by the 138th FG (TAB 3). .Both inspections. were conducted at Shaw AFB. Borescope and visual

. inspéctions-of;the engine were done. during both the transfer-and acceptance inspections.. During the

conisumption was withiin tolerances (TAB V-9).. Both the flight from

flight at Tulsa International ‘Airport 6n 3 February;1994 generated

: nor significant-unscheduled mainteniznce actions (TAB U-3); :Five TCTOs
ér of the aircraft, bt none affected saféfy of flight (TABU-3). ;. =" .

TR De L Tu e Btrea o eTar O
r performance appear to be related to the accident.

am
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1. Engine, Fuel, Hydraulic, and Qil Inspection Analysis:

Post mishap samples were taken from the servicing equipment last know to service the MA. Samples
taken from servicing carts included engine oil, hydraulic fluid, liquid oxygen. In addition, Jet A Fuel was
sampled from refueler #12 and the bulk storage tank. All samples were analyzed by the USAF Aerospace
Fuels Laboratory at Wright-Patterson AFB and were found to be within applicable technical order

tolerances (TAB U-9).

m. Airframe and Ai Systems:

(1) Post-accident analysis of the engine by San Antonio Air Logistics Center (SA-ALC)
indicated that most of the engine appeared normal except for damage incurred in the crash impact.
However, one blade in the fourth stage low-pressure turbine was broken off below its platform at the top of
the blade/disk attachment area (TAB S-4). Examination of the fracture surface revealed indications of a
fatigue fracture mode. The fatigue area appeared to originate on the pressure side of the blade just
forward of the aft face of the blade root. It then propagated all the way across the aft face and
approximately one-half inch forward along the pressure side of the root. Based on existing procedures
used at the time. this area was not easily nor normally inspected inspected by maintenance personnel. The
location of this blade was almost directly opposite the location of a heavy rub on the fourth stage airseal
knife-edges. Further, the SA-ALC investigator determined that domestic object damage (DOD) caused by
the fourth stage blade fatigue failure and the resultant damage to the LPT rendered the engine incapable
of producing usable thrust (TAB J).

(2) Engine Manufacturer:

Pratt and Whitney
179600 Beeline Hwy.
Jupiter, FL 33478-9600

(3) All maintenance performed on the subject engine since it was placed in service on 13 May
1991 was done by the 363rd Fighter Wing at Shaw Air Force Base. None appeared related to the mishap

(TABJ).
n rations Personnel and S isors:
This ﬂlght wa; authorized o 3 on a computer generated

focal flight cléaranoe form mumber O-29 (TAB K-4) The mission was bricfed IAW applicable guidance
TABV-L V2, © . . - o

in the F-16 CC _gi_s"'a flight commander and a 4 ship flight lead (IAB G, T-1, V-1).
4 oy QY 1 6000 biirs total fiying tiié (TAB V-1).“OF that @8 has 2648.3 hours of
military flight time, the majority of which is in fighters.- At the time of the acciden¥g had 130.5 bours in

. the F-16, all f it in the Block 42 F-16CG powered by the Pratt and Whitncy 220-engine. GEEP30/60/90

day totals weré 8.8/24:5/47.6 hours-(TAB G-3)." fAlthovigh' relatively incxperienced in the F-16@y had.

earped an Exceptiotally Qualified ongfffinifial mission checkride (TAB T-2,°T-3).

Z

LR
= o e

T

- P oy

GRS was modically qualified ai the time of the mishap (TAB.AA-9).-
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q. Navaids and Facilities:
All navaids and facilities were operating and functional during the mission (TAB K-6).

r. Weather:

Weather was VMC and not a factor (TAB K-5, K-6, V-1).

s. Directives and Publications:

The following publications were applicable to this mission:
MCI (ANG) 11-208 Flying Training - F-16 Pilot Training Instruction
rations - F-16 Pilot Operational Procedures

MCR 55-116 Ope
T.O. IF-16CG-1 F-16CG Flight Manual
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