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Flight $9, e '.icPJonr,eii-Douglas DC-10-40: N143US, was climbing through 6,000 fee: efter 
.%bout 1805 e.s.t. on January 31, 1981? the No. 3 en3ne faiied as Forthwest Airlines 1 

departing L)ulies 1t;ternationaL Airport, Chantilly, Virginia. The flightcrew performed the  
ap?ropriete eme?gency procedures, requested an immediate return t o  Dulles, end dunped 1 I 
40.000 2ounds of fuel. The aircraft, with'l0 crewmembers and 43 passengers aboard, Iended on i 
mnway 12 e t  1825 e.s.t. without further incident. No one eboard wes injured, end damage t o  
the eircrft was minor. There was no damage to  property or injury to persons on the ground. , 

1 ! The National Transportation Safety Board determines that the probable cause of t h e  j 
: incident WES the high cycle fatigue fracture of the No. 30 far, blade in  the No. 3 engine. The i 
! orign of the fatigue fracture on the leeding edge of the f e n  blede wes e preexisting high i 

temperati*re arc burn from en undetermined source. Contributing to the damage lo the 1 
j aircraft end the No. 2 engine wes the failure of t h e  Nc 3 engfne nose cow: end f e n  1 
j eontainnent case flenges/fastene?s &E to serodynamic loading, f e n  imbalancet end fan!fen i 
j case interaction which resuixed ;n an inflight separation of the nose cowl assemS!y end the fan j 
; conieinrnent cese. I 

i 

i 

I i j . < € ! y  ' W 0 7 C S  

; Prett-Khitney 2T9D-20 engine; So. 30 fan blade; 
i high cycle fatigue failure; electrical arc burn; 
i nose cowl assembly; fen conteinment case; "A!! flange; 
; "B" flenge; foreign object damage. 
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Asbout 1806 e.%:. on 2anuary 31, 1981, the No. 3 engine failed as Nortr:Lirest 4iriines 
r i leht ., 79. a YcDonneil Doug!as DC-10-40, NI13C'S. was climbing through c,0Xl feet af ter  
cepe-ting Diiiles International Airport. Chantilly, Virginia. The flightcrew performed t h e  
a??rqxiate e n c r g e x y  procedures, requested an immediate return io DuZes. and dumped 
40.000 pounds of file!. The aircraft. with ?0 c:eismexbers and 13 passengers e b o e ~ d ~  
landed on w n w a y  12  at 1525 e.s.t. without further incident. No ore aboard was hjurze? 
end damage to  the eircraft was minor. There ives no demage to property or injury t o  

-. . 

! persons oii :he gro~nd. 

incident rves the high estle fatigue fracturs of the Yo. 30 fan Siade in tile Xo. 3 engine. 
The National TFensporiation Safety Rcterd 2eiermines the; the probable cause of tile 

The wigin of i$e '.2:igue fracture on the leading edge of the fan blade was a preexisting 
high temperetcre arc burr; from an undetermined scurce. Contribdtlng to the damage t o  
:he aircraft end :he So. 2 engine x a s  ?he failure of the Xo. 3 engine nose cowl and fan 
contcizment c2se f!e;..ges:fas'.mers @de t o  aerodynannic loading, fan imbalance, and 
fanIran case interaction xhich resulted in  an inflight separation of :he nose c3v.3 assen:S!g 
anr' tke fcn conteinxeni case. 

FACTUAL WEORMABOW 

Or! Janaz'y 31. 2981. Yoriwesi  .AirIjne> Flight 79. was being operated as a domestic 
schedu!ed oasenger ilipht from Boston. '"ressaehusetts, to  Seattie. Neshinglm. with en en 
route stop a: !?sEes !nternetional Airport, Chentilly, i'irginia. The captain stated that ?he 
flight fro? Boston to Duiles was normal and he was impressed w i t h  the performance of 

received an instrument flight ruies (IFR) air traffic control clearance. end was directed to 
the aircraf: and engines. Flight 7 3  taxied from the Northwest Airlines ramp at 1755>lJ 

Funway 3 ' i  for takeoff. 

T i e  aircraft depa-ted t h e  e i~po r t  a t  1.801, using level two reduced t h r - s t  iskeoff 
setting. wit:: the first  officer fll7ing the ai fcraf t .  Flap and lending pear retraction were 
~ o ? m d  er;C Flight 7 5  was cleared 'sy Dulies Departure Control to turn directly on cou!ire 
to  ;he '.la?iii;sburg Very Kigh Frequency Oxnidirectional Range (\'OR! and t o  el in?  io 
:.003 feet. The f:igh?crew steted that, as the aircraft was climbing throu$l 5.300 fee:. 
they heerd and fe!t e.!: explosion. nccompmieti by hea;ry njrcrafi buffeting. 



The f i rst  officer cdled  out th?t  the No. 3 engine had failed. The flightcrew stated that 
thev also 10.3 the  ?To. 3 electrical system and the No. 3 hy,&aulic system a t  the Seine 
:Ixe. The electrical system failure C E U S ~  the loss of the first officer's night instruxeni 
?%?el iigI;ting. 

The captain assumed control of the aircraft whiie the first officer and the fiight 

requested en immediate return to Dulles and was directed to turn right to a wester!:I 
er,gir,ee- accomplished the appropriate emcrgencv checklist procedures. The captain 

heading. The clew jettisoned 40,000 polmds of fuel to reduce the weight of the ai:XZit 
btiiorv maximum larding weight. The flight was given vectors to a southerly heading for a 
landing on runway 1 2  at Ddles and the crew restored eiect-icd pcwer t o  the So. 3 bus. 
Since :he Xo. 3 engine hy&aulic s-stem \vas inoperative, the crew had to make a 360' tw-9 
on the base leg to lower tke landing gear using t h e  emergency iending gear extension 
procedure. Flaps ard slats were extended norm&y a?d the a i r e r d l  landed on Yunway i 2  
et  1825. 

.nspected the &ireraft for damage and Lea'cs and determined the .ere was no immediate 
The captain stopped ;he aircraft w the runway, and aftw f " ?  crash rescue crew had 

dange;., the ceptaic taxied to e regular parking spot. The p-sezgers a-2 f l ightcrew 
deplened normally; RO one was injured. 

The iccident occiurred a t  ?.SO6 during hours OF darkness a t  i a t ikde  39°06'5C'' N and 
IO"@i;Z& 77034'59'! w. 

Injwies to Pe?rsons 

1nji;ries - Crew Passenger Other Tot& - __ 

0 0 0 
G 0 0 

43 G 5 3  

?emon?ei Wormation 

were prope?:y certiiiceted and qualified for the flight. Seven flieht s t tendents  wet-e 
The fightcreh consisted of the pilot, the first officer, and the flight engineer. AI: 

e ~ c p ~ d  the aircraft. 
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d i g t d  fl ight data recorder {DFDR!. 
The aircraft m s  equipped, as required, wi th  a cockpit voice recwder (CVR) a 

-. ?ne Fairchiid A - 1 O G  CVR, 3/N 124?,  ran for more than 30 minutes after the 
incident. Eieped time from t h e  incident to engine shut do^^ \vas about 35 ninuies. Since 
the recorder% capacity is 30 minutes, there was no information pertaining to  t h e  incident 
on the recorder tape. 

i 
The DFDR was processed a t  the  Safety Board's Flight Date Recorder Laboratory. 

i The recorder indicated the followiny infornation jus? before the incident: 

Tim e: 
Aititude: 
Indicated Airspeed: 
3eedins  

XoU: 
Pitch:  

Engine Exhaust ?resure  
Ratio (EPR): 

1805 + 
5,787 feet (mean see level: 
248 knots 
332" 
8 O  nose up 
W i ~ 9  level 

1.235 NC. i 
(.-I2 No. 2 
1.236 No. 3 
1 7 , -  

No data were recorded for about 6 minutes following the failure of the No. 3 
ejeci-ice; system, hu t  when power was restored, t he  recorder worked norm+ll;.y for the 
remainder of the Fiish; end the EPR 3n the No. 3 engine was G.908. 

Wreckage sr.6 Impact infarmstion 

kspectio? of the aircraft revealed that the NO. 3 engine nose co.zl assembiy and the 
fen eonteinxen? case had separe?ed fro% the aircraft. The nose cow! was remvered i-02 
t'7e yard of a residence in LeesSurg, Virginis, on Januery  31. ? % I .  wi th  mini? goond 
i m p w i  damegt? or. the 1eadir.g edge of the cowling. The fan  contuinnent case ;$a: not 
xcovered u n t i l  February 21, 1981.. when it was found in e creek bod, about 3,390 fee: 
northwest of the nose cow!'s locazicri. The right i v h ~  leeding edke slats ene the \io. 2 
enene  hed esperienced foreign object damage (733). 

- 
I he a i r c r ~ f i  fuselage was not damfiged. Tie  Srw?u:d  integyity of  the  airc:af; wes 

.zot byeeched, and presswizstion was main:ained. Sigh: wing siab Xos. ?, ?. enc: j were 
damaged. A I- by 10-inch cut was found in  the leading edge of slet Xo. I .  Siet '30. 2 ~7.e$ 
.q 9- 5y 14- inch hole i n  t h e  leeding edge and a I-inch :ear os t h e  irpper cezber  ydrfaze. 
T i e  leaeicg edge of :he wing was ounctured Seh:nd slst Yo. 2. S!st KO. 5 bad a 10- by 

the leading edge and upper camber surffiee. 
??-inch mi; in  ?he leading edge end 45" engk impact  scrape z e r k s  upward a?S ou:>vsre 02 
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The So. i engne was not damaged. 

Thirty-two of the forty-six fan blades of the No. 2 engine had FOD. The FOD 
ranged in size from 0.030-inch nicks to  a 2- by %inch section of blade which had broken 

Three I - h h  square areas of acoustic composite materisi weie missing from the intake 
off the  aiTfoil leading edge. F a n  blades Nos. 16, 23, 24, and 25 re-eived the most damage. 

due% fan  shrosd. 

several blades of each stage. The largest nicks to these blades measwed 3/32 inch. 
Stages 2 throilgh 4 of the low pressure compressor sustained miEor demage to 

Stages 5 through 13 of the  high pressure compressor were damaged with nicks as deep as 
;i;6 inch. Stages 14 and 15 were rot damaged. 

There@as no damage to the lip of the No. 2 engine cow:. A smell ( i i 2  incS;i) impact 
mark and two adjoining scrape marks were found 4 feet inside the NO. 2 engiine iplet a t  
:he 1.3 o'ciock position. - 2/ 

No. 3 Engine Examimation 

Phase I.--The examination of the XG, 3 engine was conducted in :hree phases. 
Phase 1 consisted of examination and documenta?ion of the external condition of the 
aircraft and the No. 3 engine at  Dulles International Airprt. 

Tbe nose cowl assembly, :he fan containm,?nt case forward of the B-flange, and 

The rear of the nose cowl and the front of the fan case ape meted et .%-flange. The rear 
their associated fixtures and components were missing. from the a ix ra f t .  (See f iFxe  1.: 

of the fan case ana the front of the fan exit case are mated a i  3-flange. The fan exit 
case was lorn and crushed around its leading edge. The coxpressor biades >:ere damaged, 
a2 f m  blades were damaged a t  the tips, and the No. 30 biade was aissing. 

platform. Two pieces of blade, representing about 80 percent of the bieae area? were 
The No. 30 blade had seperated at & poin; about 1 inch autward from the Siade 

recovered. One piece was imbedded in  the fan exit case stators end ihe oihe: wes foun2 
sn the runway after the aircraft landed. The critical areas of the leading edge of the 
remaining 45 fan biades were inspected with a 10-power magnification lens am? %:ere 

F O 3  nicks we:e present in the areas examined. A ?/3-:nch outward bulge s:es fomd 
found to exhibit no cracks or othe: significant anomalies. i l inor  in-serv.ce and :ypi.cd 

damage to the spinney. A 1,'4- by ?/16- by 3/8-inch section was missing i:om the convex 
the tyaiiing edge of the fan spinner in front of t h e  So. 3 5  fail blade. There was no o t k r  

side of the "io. 35 blade slot i n  the fan disk forwerd surface. 

The Xo. 30 fan blade root and pieces were removed foz xelaiiurgicei exzn?ina:ion, 
and the damaged engine was removed f o r  shipment t o  the Slin-.eepoiis Uorthwest Orient 
hiriines facility for disassenSly and inspection. 

The No. 20 blade assexbiy, serial number i3G99i3. was man:-'actiireG es P.W..;. 
siade detai! 736001 described as a faired tip airfoil. The  airfoil had been %:!ass beed 
?eened per P.W.A. Service Bulieiin (SB! 426.3. .Alert Service R;ilietin !ASS! 4124: 
nri;ift+ng operators of a minimum edge thickness requirement on service blades, had beer. 
complied with.  Si? 4262 requiring a 0.033- to 0.339-inch m a s i z u n  tolerance cf the 
ieading edge from root ts t i p  also had been corr.plizd .with. Another biiiielin inc:ebsed 

2/  - .%9 clock positions concerning engiae darnsze are as viewed f ? o n  eft of ;he engine. 

! 



NO. 3 E X K I N E  AFTER INCIDENT. 
ARROW DENOTES SEPARATED 
NO. 30 FAN BLADE. 

3T90-20 TURBOFAN ENGINE 

FAN CONTAINMENT 
CASE 

CASE 

"A" F LANG€ 
FASTENS TO FASTEW TO i'AN 
COWL (NOT PICTURED1 EX!T CASE 

Fi,aure !.--go. 3 engine a f t e r  incident, 
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platform on the trailing edge to a minimum thickness between 0.050 and 0.060 inch to 
t h e  first 4 inches of t h e  critical area of the leading edge and t h e  first 9 inches above t h e  

enhance :he bl&.de's resistance t o  FOD. 

The No. 30 Xsde had 14,864 houn of use and ha2 recorded 9,599 cyc:ss. 1; wes 
reworked by TRW Compressor Components Division of TRW, he.! Cleveland, Ohio, i n  

accomplished: 
November and December 1979. A t  That time, the foliowmg operations were 

1. T.W.A. Servi-e Bulletin 4060; glass bead peenir.g 

3. Rerdface strip 
2. RGutine Sending and overheul instructions 

4. Rehardfaced (Linde Division of Union Carbide) 
5. Flourescent dye penetrant inspected 

Northwest Airlines' records indicated that the fan assembly had been removed on 

compressor blades. 
Aprii 29, 1380, to  repiace the low compressor assembly and inspect the f i f l h  stege 

The records also indicated that  the  fan blades had been inspected, per S'w.4-0?;188 

conducted on November 21, 1980, 16 nicked blades were discovered and blending w a s  
Routine Work Card, on November 21, 1980, and December 9, 1980. During t h e  inspection 

requked. After the blending was completed, t h e  blades received a n  eddy current 
inspection. indentifieation of the blended blades was not r-.quired. 90 discrepancies were 
noted during t h e  December 9, 1980, inspection. The fan assembly was removed from ?he 
engine on February 13, 1981, and wes measired for balance. The ssse-nbly measured 
2,600 ouncehches  out of balance. 

Phase E.--Phase II consisted of a deiEikd Examination an.' documentation of the 
damage to the No. 3 engine and portions of the  No 2 engine at the Northwest Airlines' 
facility in  Mimeapolis, Vinnesote. 

re cove re^.. Tine case was buckled about I ?  inches a t  the bottom. There are 23 scalloped 
The far:  cese asernSlv, P/N 727098, was elipticei in shape and in one piece when 

2an&es/lugs on the A-flange of the fan cese. Twenty ere used to fasten the nose cow1 io 
the fan  case. The 20 lugs, n u t  plates, bolts, and lock wires Indicate6 varving degees of 
damage. Some lugs were deformed, some nut plates contained portions of sheered boltst 

lockwires were randomly pulled md damaged. Lug h'os. 2, 3 1  4, :? 8 ,  and 9 disp!ayed e 
some bolts were fastened in position, other bolts evidenced randorn shear, an2 :he 

similar shear pattern. 

I 

The R-fiange has 120 Iugs/boits :hat fasten the fan case to ihe fail exit case. Fifty- 
lour attachment bolts were still atttached to :he fan cas? end 66 bo!;s were missing. The 
attsched bolts exhibited random shear failures. The fiange wes torn inward aiid the?. 
forward a t  the 6-o'c!ock position. The fen exit cese was d s o  danaged or: the bottom 
30i-tion m.2 numerous random scratches were found inside the fan exit case. 

The nose cowl attachment flange was separated from the inner structgrs; nembers 
from tke 7- to  10-o'clock position. AS of the !-inch spaced flange ettachrnent yiirets 
were sheered in this area. The inner barre! skin wes peeled awey from its howy -0rr.s 
subsurface between t h e  8- and 12-o'ciock positions. 
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There was & scrape . l a r k  beginning at t h r  6-o'c?ock positioz ad  extendirg to the 
8-o'dock position where en 8- by IC-inch portion sf inside cowl skin was  nissing. The 
honey comb substrlwture was gouged over a rectangdar area approximately 4.5 bv 
14.0 inches; the golge v7ss 0.75 inch in depth. A fsn blade fragment meesuring 1.9 by 
2.75 inches was Cound inside :he gouge at trre 8-o'clock position. 

pasition and terminating at the 3-o'clock p~si t ion  where t h e  Tt2 probe was mounted. The 
There were two scrape marks in the inner swfece kgiming 2: the  12-O'C!.aCk 

Tt2 probe was sheared o f f  €lush wi th  the inner surface. There was an i a e r  skin p x t t i r e  
measuring approximately 2 inches in diameter at the 1-o'dock position approximately 
2 inches forward of the  A-flange. 3. IG-inch tear in the direction of rotatior. W2s found 
4 inches forward of the A-flange, on the inner surface. 

pWiti0nS. it elso had a I-inch-deep Suckle between the 7-  end 12-o:cioek ?oSiiior,S, 
The nose cowl outer sa-face had a 3-inch deep buckle between t h e  12- end 4-o'clock 

i 6  i x h e s  af t  of the  front inlet lip. There was a deep buckle 2nd tear puncture betweer. 
the 6- and 12-o'ciock pasiticns IC inches forward of the A-flange surface. T h e  Pi-fhRge 
surface was buckled forward at a 45' angle between t h e  7- end ll-o!clock ?ositions. The 
!eft hand fairing sirake had a 6-inch compression tear at the trailing edge on the %?face 
of the cowling outer skin. The right hand strake was  not damaged. 

B 
i 
t 
t Under the direction of the Ssfety Board, the remainder of the mgiire vias 

completely <isassembled and inspected. There were no preexisting discrepancies. A111 
damage occurred &ring t>e incident sequence. 

facilities of TRW Corporation Compressor Components Division, Clev&a-6, Ohio, end t h e  
Phase Zff.--Pnase 111 consisted of an inspectior: of the mansfacturing end repei? 

Minneapolis Northwest Airlines facility by the ifivestigetion team to  determine whether 
the fan blades were being repaired in accordarce with applicable di:ectives. No 
\iiscrepancies were noted either at TRW OF a: Northwest Airlines. 

The fracture surfaces of the  pieces of blsde were obliterated became of post ffsekre 
The f a n  blade was broken into three pieces--two pieces Of blade m d  t h e  Sade mot. 

mechanical peening. 

of 8 stereomicroscope. Exemination of the frecttire surface ciisclcsed progression xerks 
The root sectio?~ of 'the blade wes exemined at magnifications '2p io T O X  with t5e aid 

typical of fatigue ernmating f r o r  a sm&i discozored 5-ea at the leading edge of the 
blede. (See fi@res 2 6nd 3.) 

section v;as taken to the ?rat' and Whitney research and engineering Ze!xretc~v in  Ezs; 
After in i t ia l  exarnindtisn st the Safety Board's metallurgical Isboreto-y, t5z roc: 

Hartfwd, Connecticut, for further examination under t h e  direction of a S a f e q  308i.d 
metallurgist. Detaiied color and biack and white photogqhs ?were :eke?, azd then  the 
section roof was submitted io the P?att a?d WhitrCey cerrologg: iabwatarv fer &mec2.stcnsl 
measurements. Of specid interest ..vas the geometry of 63e leading edge of the bI&& 
adjacent to  the fracture. This area had Seen reworked, eppe-ently t o  remo';e sc~fece 
irregde-ities. Another objective 0:" the dimensional measuremer.t was TO $rte;i=ke if the 
t-ailing edge of the b i d e  had been reworked ~ r .  acco!-da.nce with E f t :  ar,$ I &sitze>- .. 
SB $io. 4573. Traces Gf t he  leading edge of eire hisde, rnerie w i ~ h  s. xev: 
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- ~ . ~ c l x e s  _- 0: IF~ Ilcnge breakout in an are& correspoading to the .%-flange faikres. The 
e q k e  <?;ne!x:c i%b&ance ax2 the aercdyne!en,ie :Gads on the engine nose cow: loaded the 
?ez!einiag .A-fienge fasteners beyond their ter.si!e stren-til and t h e  flange join: becan t o  
se2zrafe. The 501s sheared in e sequentid eircumferentlai (unzipping) manner untll ocLy 
?es:sae?s between the 1- end 3-O%lOCk positions remained. Aerodynrmie forces then 
;__ ,- *- . f:?e cow! e * . ~ ~ y  from the en$ne, pivoting &bout the remaining bolts, stripping the 

sey-azed ,-w%-d er.d o-twerd and struck Yight wing slat So. 5. As t h e  A-flange fasteners 
bo13 ::on: thei: ?u t  plates, ane bending the flenge backvard and outbcard. The cowl 

?rq?essive!y separatsd, addition& aerodyasmic l a d i n g  caused intereetion between the 
fen jlede rips 2nd t h e  fan ease anl caused incyeased loedi:,g on the  B-flange. The 
t3rslox?l loads imposed by fan blade tips striking the  fan case and the ed5tic;id 
seroeyaernic loading ceused failure of the +flange feztenes. The un-estrained fan case 
nave? in %?d out of t h e  fen e e t  case a& struck the fan exit guide vanes at  random 
!cce:ions. T:e fan case xes  dfiven forward and was :adidly swung away from the engine, 
stfiklng the fen exit cese. The iir,pact caused the frecture of a snisd section of ?he fan  

in:ve-d &ne strcck the leading edge Nos. 1 and 7, slats or. ?he righ? wing. (See figure 4.) 
exit case 3-3ange end Sent i t  '3sckwa-d and inboard. T i e  f sn  zase departed upward and 

b : 3 

.. . 

cr 

- =osrteec JTsD Fm blede failcres including Nl43CS, have Seen reported to the 
mencfacture: s i x e  I:?.- e3gir.e ;vent into service. Six failures have occurred on JTSD 
ezgices i?sfalieC: on iX-!C! aircraft, and eight failures have occurred on J?SD engines 
insislied on aoeing ?A7  aircraft. Da-ege ?o the ;3  p;evious sircrart involved has varied 

?ev;Erse? soparetian. This incident was the o d y  icstance of inflight separation of the nose 
im7: n i n o ~  internal ecgine demage to engine nose cow! cr fan case penetration to thrust 

cvqh'! e s e z 3 i y  an2 t:1e fan esse. 

f:-bu?-ia J. ?he ::!e;htcrea hed fic izdiee:i.sn of damage to the So .  2 engine because i t  

a.q5 cs-.?;esso- section of :Le engine. A saxpie of the impac: Es te r id  on the No. 15 fan 
>la& fro-. :'?e Nc. ? en@ne WES examined and en&:me<. F. ine  sernpie hcd E high iron 
cor.:eni :>at was not mr.sis:ent w i t h  the titanium &oy cornsosition of fen blades. ?he 
fsi ezse end i?e far. exit case ere made oi stainless steel, which hes a high iron content. 
T'?erefore. %e %?et:; Soerd concludes that the NG. 2 engine was damaged bv materia: 
f x >  ti.e Xo. 3 enene  fen case andior the fen  exit case. 

-. 
0-r -yiiti?lued op,e.-etiy ontii shutdown o.^ie? !sndi?.g. there xes substsntiai denage to the fan 

:t skollid elso be noted that when the ensne  nose cowl an.+ the fan case separated 
f:cz the p,lrc?eft. they  stxcli :he lealing edge of ;he wing on s i a b  Sos. 1 ,  2 .  and 5 .  The 
sia:s, Zaps, a n c  gear were retracted a t  the time and the aircrafl ;i:r : cli-nSing. The-e is 

diffexx? s3e-6 or aitiizde. the .ireraft structcie n a p  have been sh,~e?tiall:; damaged 

i 
~ i :>e ~ S S S : S ~ ~ : : Z : : J  thet i? :he aircraft ?ad been configured diFfereSA1: or hcd been a t  R 
i 
i 
I 3;. ~ i e  sesars?er: c a q o z e n t s .  
i 

., . ~ -  





0 ior .?o%plifi?ce with 24 CFR E. 'he nose cowl End fasteners fo: attachment io the JTSD 
e x g k  we pr0;rided by the aircraft nmufact trer ,  btt t h e  cow! is fastener? to the 
A-3sng.e of t h e  engine fan case which is provided by the  engine manufacturer. It appears 
in this incident 13at the broken fan blade damaged the A-flange and fasteners (and 
pr&&fy the 'a-fhrge and fasteners) which aliowed the nose cow: and fan case to separate 
fret. the erieiine in response to dynamic imbalance loads, aerodpamic loeds, and fan-fen 
case in:ere^ction loads. %'e eondude that the failure of a single blade resdted in the  ioss 
ef najw engine compone.l?ts, FOD to the Yo. 2 engine, and structural damage to leading 

devkes. Altho~agh we recognize that this was the  on?y occurrence of tnis ?ype of 

the? exisred for certification  lay no: have been met with regard to  t3e JT9D engine end 
faiI!:?-? of this engine i.nst&ations. t h e  Sa-et:: Board is concerned t h a t  these regulations as 

i t s  i?Aa&iti;ri or, t.k DC-3.0 aircmft. 4s e result, w e  have recommended that the 
,-ed5:& Aviation .%dmministration review the design of t h e  flanges and fasteners on the  

pro%-isions af airworthiness wquirements provided in 14 CFR 33 and 14 CFR 2 5  a:e 
forwsrci ad e f t  fsees of the  f a n  case of rhe JT9D turbofan engine to insure that the 

se:isfied. 

- 

- 

CONCLUS!ON 
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APPENDIX B 

PERSONNEL INFORMATION 

Captain Boyd Roger Lofgren 

Captain Lofgren, 49, holds Airline Transport Pilot Certificate No. 1395062, with 
ratings for airplane muitiengine land, McDonnell Douglas DC-IO, Boeing 707, 720, Convair 
240, 340. end 440. His first class medi.;al certificate with no limitations w9.s issued on 
Yovember 18, 1980. Captain Lofgren had about 26,790 total flying h0u.s with 1,414 hours 
in the DC-10 at the time of t h e  j-cident. 

First Officer Patrick T. Donlan 

First Officer Donian. 43, holds Airline Transport Pilot Certificate No. 1649319, with 
ratings for airplane muitiengine land, Boeing 727 and 747. He also has commercial 

lir;-.itations was issued on October 9,  1980. First 3fficer Donlan had about 3,754 total 
?ri.j',leges for single engine land aircraft. His firs: class medical certificate w i t h  no 

flying hours with 981 hours in the DC-10 at the time of t he  incident. 

Second Officer Duane Jean Hcff 

He &so holds Commercial Piiot Certificate No. 1666293, with airplane single/rncltiengine 
Second Officer Hoff, 40, holds Flight Exgineer Turbojet Certificate No. 1822941. 

iend, instrument a?d Lockheed 188 ratings. His first class medical certificate with no 
!irnitetims was issued on December 8, 1980. Sec0r.d Officer Hoff had about 1,300 total 
flying hours with 2,500 ir: t h e  DC-IO at the t ime of t h e  incident. 





-23- 


