DC-10 Grounding

DC-10 Type Certificate Lifted

FAA action follows finding of new cracks in pylon aft
bulkhead forward flange; crash investigation continues

By David M. North

Washington—Suspension of the McDonnell Douglas DC-10s wvpe certificate lost week
followed a separate grounding order from a federal court as government investigators
were narrowing the scope of their investigation of the Amerjcan Airlines DC-10 ¢rash

May 25 in Chicogo (AW&ST June 4, p. 12).

The American DC-10-10, registration No. N110AA, crashed shorily after akeoff
from Chicago’s O"Hare International Airport, killing 239 passengers, 13 crewmembers
and three persons on the pround. The 273 fatalities make the crash the worst in LS.

history,

The controversies surroundimg the
grounding of the entire U. 5. DC-10 fleet
and, by extension, many of the DC-10s
operuted by forelgn carriers, by Federal
Aviation Administraior Langhorne Bond
on the moraing of June & revolve around
several issues.

The first issue involves the grounding of
all DC-10 models, when most of the prob-
lems being found in the aft pylon area
have been attributed by the FAA primari-
Iy te the DC-10-10. The second issue, and
the most critical in terms of how much
time it will take L. 5. airlines, McDonnell
Douglas, the MNational Transportation
Safety Board and the FAA to get the
DC-10s fying again, is the cause of cracks
being found |n the forward Nange of the
DC-10's pylon oft bulkhead.

A further issie is likely 10 erupt among
detractors of the FAA as to why the
agency did not ground the aircraft imme-
diately after 4 L. 8, districi couri judge
issucd a lemporary restraining order
g]’uundi:ng {he aireraft on June 5.

The first issue, that of the FAA
suspending the type certificate of all DC-
[0 series mircraft, brought an angry
response fram MeDonnell Douglas.,

One company officinl said: “We are
making every effort to assure a prompt
return to serviee of the DC-10, and will
take whatever sleps are necessary 1o
accomplish that goal. Today's FAA action
is more sweeping and drastic than circum-
stances warrant because the pylon aft
bulkhead cracks found during inspections
have all been on DC-10-10 aircraft,
because they have involved aircralt that
may have suffered (rom maintenance
procedures at varisnce with the manufac-
turer's recommendations and because no
such cracks have been found on DC<10-30
or DC-10-40 aireraft.”

When asked last week why he was
grounding all DC-10s, Bond responded
that the DC-10 series aircraft had “suffi-
cient design commonality to raise suspi-
cions,” and that he would rather “err on
the side of safery™ in the grounding ol all
series of alreraft,
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As 10 why he was now suspending the
certificate of the DC-10, when enrlier he
grounded the aircraft and then released it
for flight, Bond answered that he had gone
from a “‘eertitude of a high likelihood of
no risk to a sufficient likelihood of risk.”

The emergency order of suspension for
DC-10s not only grounded the 138 L. S.-
registered aircraft, bui also mosi foreign-
registered aircraft. Those countries having
bilateral agreements with the U, 8. cover-
ing aircrafl certification were required
under the agreement to ground the DC-
105 registered in their country., Thoss
countries not included in bilateral agree-
ments were being notified by the FAA last
week that the DC-10s operated under
theit registration could not fly into o UL S,
airpori or wse U. 5. airspace. Foreign
countries were being told that they could

ferry their nircrafi to their home mointe-
nanée biscs,

The suspension order grounded ull DC-
105 immediately, with domestic airlines
not allowed 1o ferry their airerafi, Meei-
ings were being held at FAA headquarters
on June 6 to determine a procedure that
would enable U, 8. carriers to lerry their
DC-10s to their maintenance bases.

Bond and the FAA base thelr suspen-
sion of .the iype certificate of the DC-10
on two cracks found in the aft bulkhend
forward fange of two American Airlines
DC-10s in San Francisco on the evening of
June 5 and to possible gaps in the ariginal
fail safe certification analysis. The cracks
had not been locuted during carlier inspec-
tions, which raises the question of whether
the cracks had been there during the
earlier visual inspections and not scen, or
whether the cracks, found in this case by
dye penetrant inspections, were new cnes,
The answer to Lhese questions will deter-
mine the procedure the FAA will have to
use to restore the DC-10%s tvpe certifi-
eate.

The initial response of the safely bosrd
in finding a fractured [orward thrust link
attach bolt at the accidemt site was o
suspect this bolt as a possible caunse of the
DC-10 aceident. The FAA issued an
airworthiness  directive on May 28 or-

an FAA move.

agalm on the subject.

recommendations to airlines.

Boeing, Lockheed Prepare for Pylon Inspection

Boeing Co. last week was making initial prepsrations in anticipation of a Faderal
Aviation Administration order requiring a one-tima inspection of engine-pylon mount-
irg systems on all U. 5. wide-body trensports,

The company wired its 747 customers regarding a planned meeting that would
discuss wording of a Boeing service bullefin that wouid be issued in the evanl of such

Meanwhile, no immediate action was taken as a resull of a Bosing-FAA meating May
31 during which Inspaction procedures and certification data relating to 747 engina
pylons were reviewead, FAA officials said they would study the data and contact Boeing

In the wake of the American Airlines DC-10 acciden! in Chicago, Boeing officials
emphasizad that it has not been necessary for the company 1o Issue any service
bulletine refating {o 74T pylons. Regarding published reports that 37 747 engine pylon
“problems” had been reported to FAA during a five-year period, Boeing officials
explained that these “normal service difficulty reports’ are reguired by the FAA for
any work dong outside normal mainténance. They include items as minor as removal
of a spot of corrosion, the company said.

Lockheed Corp. planned to Issue a service bullalin fo its customers late last week or
early this week outiining a speclal process designed specifically for a one-lime
inspection of L-1011 engine mounts. Final wording of the stalement was fo be
coordinated with the FAA and airline customers.

Although the L-1011 engine mounting design Is different from that of the McDonnell
Douglas DC-10, Lookheed wired & similar statement 1o customears more than one waek
ago referring them to peortions of the aircralt manual dealing with engine mount
inspecticns. The (atest statement is viewed as a means of formalizing a detailad list of

A



BLGL 'Li sunp ‘ABoouyoe | eoedg § YeEA UDHEMY

e

peoy ng S84 L o) paubeep
B oEsylo eyl pus oy ues aEd segig selyebol peuml sajwmd
s aiRedas omi jo mEuoo speepgng uoptd A o yIoE
TR0y
JuSwWyDEE Byl apmul Dueag jjeqoucws & 85N "pEauNing Loddns
e 8l o bus siflums Sug) pue Wup U] Y LD DM BL CpEBRInGg
presuny wvopld syl U0 oMy Sy —SIUDd WOELE A L IO TV
SOUDH 2D puw
N Gioste O peullsap @ sag ‘pempmng Loddne paouy gl
@i Tusm Syl |0 SpEEDUN 3] U0 SIAMD WNILTY] § 0] U000
g wopld Sl 0 MR Syl TP MHDDRL SAgl W OY F WM JUSELINGE
TS T 5 oy PESEg Lo30ns B a0 ol OEHR UY e
sMpuTy gwuuou p
SO0 BNBa0) DuN e TEDGEEs ) U Buom ‘peoq snung pry oy
Qo 01 peulneD B pESYWNG Lddns puesan] wowid Byl wo
WD OTE akely )l EEy wum Snag eyl g Huapue D s S
o3 50 ey w peeedy eouse sy pnd of Duse gy 0 Dol g
= sunlus eyl jo wruy e ey gBnoag pouveg o & i waalboe
Byl WO SOy BNy UE DuE Suty oG SQUOSOe wuy ey | Duse
L WU @l U0 EASES B Ol DSIDSUUDT ¥ DUS Uil Sy apye
wophd ayj 0 OOy Sy UD BARD ¥ O PEIOSUU0D W PUS I Pue

YIBE W) MOY B gy o vy pue ylig ) g inoge Buoy U 5@
oinid jeois peuspsEy B S Suy) ‘pesywng Loddne piemio) uowid
oy pulgeg (snl wopdd eyl 0 dog Byl LD pajEDO) ‘Wl SN -
wpeo| anbuo}
pul pEO| SRS ‘SpEO| [ENUSA SOAIOE jukdd JUSLIYSEIE BNl
Bupw aun o1 peSyNING uopdd S pYOU O PUR RUDR U0 paduR
unyl pue sBngd asayl w pouests am simd s wds Buw
P S W0 |LNOW LITLIERD S Ui SSj0y MRS DeAj ik dn s
Iyl —§ gEeveq S0y WHSZ g B puR 001 Gyl uv0 dg0y TP -f
P— SN0y Om] pey pESywng Loddns pumesoy uigld ey aeds
Bupn (Juod) wen Su U0 JUNOW WINTUER] ¥ O TI08UU00 pun uosid
Syl o S &g e o TNl Eym peeyng LOoddng pEwIc Y B
SprELn
SPUSLLLOWLIN By | Dowaete woskd Suifua =l U0 Gr g SuE
e 3o e sjuod sauag = Sow gy o] peyoee W wopld o
FGOU0D LML LU0 L Buope g mrunad s
puE woREl] Busn “UORINOSUoD WEM] XO0 J0 G suopld eyl
wHuam iy
7 seslue eyl Deuuno of sdouud seamuerd syl Sumn ulSsap
pumauoyfie o ASiem © 0 8 Lodsurn ADOg-S0wm (] -1 B
-Bnog) peouoC 3 4l U0 P suopd aullus — e ‘yomeg Buon

ubisaqg piemiofyybrens aly suojld aulbugy

Butiil IusUDeIE Syl yitausd ALSadD SIS
slusy Yl Aquesse ey) jo Bussp peyEiep ® 81 ¢ By U0y -
e Ag Buw s oy Aqwesse Joy payy sem ‘pauytene suiBua yum =
usiAd ey uaym (z) Yowosse sbuey saddn sl Buinaeda (| ) Buiiii i | ..__u._“__MIw._J__._m_
poddng i uopld sy Ag pesnEd UEeq BABY PIN0D O -0 PEUERD : NEL]

U W) PUNG) NOTID U0 Syl PUE SOL-T0 SBUEY UBILSWY oM
Jo Enbunj) 84) L) PUND) ENTIID “U-G PUE TU-Z B DIES puBog Aejoe
i) Bup puayyng e uodd Byl uo abue) pieMmio) ay) Uj PR
EHOIID WD pRISUDD 0up Sucpebisesu] UOHBNSMIWEY UOjEAY
[EEpEy 8yl pue pivog SieEs vopEOOdSUEL] [EUOHEN JUSINT

S=<_SONILLIA HIVLLY

MNITT ISNEHL OMLLLId 1¥0ddNS

14% NOlAd

g—=0

JOV4HNS ONIM 40 3AISH3ANN



dering that the bolts be inspected or
replaced and that the forward flange of
ench wing engine pylon aft bulkhead be
inspected for cracks

Subsweguen! imspections of the DC-10
flect revealed further cracks in the wing
pylon anca, which prompied 3 suppicmen-
tary airworthiness directive by the FAA
on May 29, grounding the sircrafl eatil
the reguired imspechions were compieied
The supplementary directive required
operaton to conduct 3 viskal mspection of
the entire remaiming pylon-to-wing attach
arcs nol covered by the onswmnal directive

On May 31, 2 salety bomnd officm! waid
the crack in the pylon forward throst fink
attach bojl was not due 10 aiigue, butl o
siress, which lractured the balt

Emphasis Switched

At the same time the emphasis ol the
investigntion was switching to the possibil-
ity that erucks in the pylon’s aft bulkhead
farward Mange could be the main problem
in the pylon-to-wing attachment. The
erucks were being attributed by the safely
board 10 malntenance procedines used by
American Airlines and somec others in
removing amd reinstalling the pvlon with
the engine atiached.

In its recommendation o the FAA on
Junc 4, the safety board sad:

“While complying with the FAA's
mitial asirworthiness directive reguiring
impoction of the cngine pyvlon mounting
grocture of DC-10 amcafi, Amencan
Airlines. found two sircrafi in their flest,
“I06AA and MII9AA, with damage to
the pyvion aft bulkhead The afi bulkbead
i the structural clement that contains the
spherical bearing that cames the aft
attachment of the pylon to a mating clevin
on the wing structure. This fitting provides
the major reaction to vertical and side
loads imposed on the pylon.

Physical Impact

“The damuape obhserved on both
NIDGAA and N119AA was a crack in the
center of the horizontal upper [lange
directly beneath the attachmeni bearing
The cruck on NIDGAA was reportedly 2
in. long and the cruck on NII9A was
reportedly $ in. long. When inspected
visually, it was apparent that the crack on
MNIDGAA was caused by physical impsct
Further mvestiganion disclosed that this
impaci probably acourred when the pykan
wis inilalled during provious mainle-
nance

“American Asrlines had begun a pro
gram last f[all to compiy with Douglas
Asrcraft Co. service bulletins 54-28 and
54-49 when the aircraft were undergoing
periodic checks 31 their maintemance facl-
iy Teba, Okla. Ths mainicrance was
performed on NI06AA on Dec. 7, 1978,
and on N1 I19AA on Mar, [9. 19797

The safety board recommendation (o
the FAA alko said: “Compliance with
these service bulletins requires that the
pylon be lowered from the wing structure
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Ganeral Electric CF6 englne from the Amarican Alrlines DC-10 Chicago crash is Inspected al
Amarican Airlines’ maintenance canler n Tulsa, Okla. (Wide World)

for the installotion of new bearings in the
forward amd aft bulkhead Aitings. Ameri-
can Airlines procedures for removing amd
reinsialling the pylon comasted of lowering
and raising the pylon with the engine still
atiached, by supporting the entire asscms-
blv by & forkhift placed under the engine

“"Board personncl who observed thes
procedure noted that the forklifi operator
had limited comrol in the procise place-
ment of the aft bulkhesd fitting into Lhe
wing-mounted cleves during reinstallation
of the pyvlon. Vertical misalignment of a
fraction of an inch can result in the pylon
aft bulkhead upper bhorrontal (ange
assembly striking the forward ear of the
wing-mounted clevis, causing the flange to
crack

*The board believes that this vecurred
on both NI06AA und MNIIYAA, The
instullation geometry of the pylon all
bulkhead and the lower wing structure is
such that an inspector cannol observe (he

crack casily, Thus. any damape which has
oocurred as a result of the insmifafion
proccss procedure i likely 1o be unde
tected.”

More spocifically on the DC-10 ago-
demt. the safety board's recommendation
to the FAA siud: “While the investigation
of the scoidemt imvolving NIIOAA &
oontinuing. prefiminany ovidence mbicates
that the forward fange on 1he No. | pvdon
all bulkhead Griing had {ailed completely
Metzllurgical craminstion disiowed tha
there was a precxisting crack about 10 in
long in the same area where cracks were
evideni on the other two dircraft
NIIDAA had been subjected 1o the engine
removel and reinstallation procedure on
Mar. 30, 1979, The aircralt had accroed
430 fight hours since thal time.”

Although the Douglis service bulletin
specifies removil of the englne before rein-
stallation of the pylon to wing attachment
fittings, the saflety board 18 aware that

added
The problems were

wﬂrﬁmwmmﬂ-m1mﬂ

obect m ihe CoMpreEssor

DC-10's Previous Problems Detailed

MeDonnell Douglas DC-10 that crashed in Chicago had experienced what the Federal
Aviation Agministrution cadied seven “undesignated landings” in the past seven years
s a résult of vanous engine and hrydraulc systern problems

The malfunciions were “nol 100 unusual™ for an aircrafl that s fown & such a high
daily rate. an FAA officisl said. in af cases the aircrall was “easy 1o land ™ he

® inoperative stick shaker and landing-edpe Baps that would not mowe becwese of &

& Broken hose m the Mo 1 fpdroulc system

® Fire warmang in the Mo 3 engine because of a loosening of Ihe compressor duct
clamp on the pressure reQuiator valve et led [0 leaking of hot mir

* Top-ol-the-scale temperature on the Mo. 2 engine caused by an unknowo forsgn

® Flameout in the No. 3 engine because of 3 malfunctioning fuel control plunger
® MNo. 3 engine firé warming caused by & broken Cooling duct in the comprassor.
8 No. 2 engine lire because a clamp on the thrus! reversar had moved




McDonnell Douglas DC-10 from flight.

Dame football coach Knuts Rockne,
Inspeciors
of the F-10A to separate.

wing separation problem, the FAA said,

Groundings Rare in U. S. Air Transport History

Washington — Government agencies groundad two other commercial transports in the
last 48 yesrs before the Federal Aviation Adminisiretion las! week suspendad the

An FAA predecessor, the Asronautics Branch, Dept. of Commerce, suspended the
certificate of the Foler F-104, an atrcraft that creshed in 1931, taking the iffe of Notre

biamad maoisiure inside the wooden wing that caused the wing siructurs

The FAA suspanded the cerfificates of the Lockheed Constellation fram July 1110
Aug. 23, 1946, whila the Consteilations ware axamined for (he cause of engine fliras,
later to be blsmaed on preblems in the induction and axhaust systems.

Operators took voluntary action and grounded at |east two other cammarcial
aireraft, the Douglas DC-6 in 1946 for engine fires and the Martin 202 in 1948 for &

The Lockhesd Elsctra 188 was nol groundsd, bui the FAA imposed opevational
Bmits on spead and altituds and reguined & thorough examination of the wing boses
that put the aircraft out of servics for an extendsd period, FAA said The causs of the
wing probiem was leter ascribed 10 @ “whirl mode.” the effect on the base wing
structure broLght about by the turming of the propadier.

In the June 4 recommendation, the
NTSB asked the FAA (o issuc a tele-
graphic airworthiness directive requiring
an immediate inspeéction of all DC-10
aircraft in which an engine pylon assembly
has been removed and reinstalled during
the recent inspections and another recom-
mendation that the practice of lowering
the pyion with the cngine attached be
discontinued by the DC-10 operators,

‘Gratuitous and Unnecessary’

In response to the claims by McDonnell
Douglas that airfines are using mainle-
nance proccdures not authorized by the
manufscturer, which alsa could be appli-
cable 1o the safety board’s claims that
American Airlines did npot follow McDon-
nell Douglas service bulletins, American
sald lnst week that MecDonnell Douglas
charges were “gratuilous and uwnneces-

Donald J. Lloyd-Jones, American’s
senior vice president for operations, said
engine and pylon imstallations are per-
formed by other U S. sirlines in the same
manner foflowed by American. He added
that two representatives of the McDonnef]
Douglas product support department were
preient when American changed its first
DC-10 pylon on Apr. 17, 1977, in Los
Angeles and a1 another change 10 days
lnter.

“MeDonnell Douglos representatives
have been present on subsequent occasions
when pylon changes have been made,”
Lioyd-Jones said. “Dur people are skilled
in the procedure, and we have no reason at
all 1o belicve that it is in any way responsi-
ble for the defects that our rigorous

“We arc perplexed snd disturbed that
McDonnell Douglas has taken aim af an
industry procedure that il has been aware
of, haa participated in and never objocted
u‘i-

Following the June 4 safety board
recommendation, the FAA an the morning
of June 5 issued its second supplement to
its original nirworthiness directive. The
supplementary directive said:

“Reporis have been received that some
DC-10 operators have removed and rein-
stalled engines and pylons as an assembly,
It has been observed that in reinsiallation
of the pylon assembly, the aft bulkhead
forward Mange can be damaged by impact
with the pylon afi support fitting ™

The supplement was directed a1 those
operators who had wsed the pylom and
engine assembly procedure, and reguired
they perform a new inspection of the pylon
afi bulkhead and reinstall the pylon and
engine scparately prior to further revenue
Might. The directive was belioved by FAA
10 be applicable 1o six DC-10s, lour of
LS. registry and wo foreign registered.

Early last week, the FAA was receiving
the tally of the problems found on L. S.
registered DC- 108, reguired in its original
directive and the supplementary directive
The wotal was 59 items that were applica-
blc to the general area of the pylon-to-
wing attachment. Thosc items included:

8 Loose boll web strocture— |8 iloms.

& Thrust link bushings —§.

® Maonocball boli lome —35.

® Monoball cracked —5.

® Huck bolt sheared —4.

® Rear mount oracks —3,

B Cracked pylon structure— 1,

The nest event in the fortheoming
grounding of the DC-10s occurred an June
5 when the legal counsel of the Airline
Passengers Asan. filed for a temporary
restraining order ugainst the FAA in the
L.S. District Count for the District of
Columbia. The judge ssaed the temporary
restraiming order at 445 pm. and M
spproximately 900 p.m. on June 5, he
issued a stay on 1he order until the wext
murming w3 that FAA counsel could gather
fis evidence to present 1o the court to stop
the order.

According to one FAA official, between
9 and Il pm on June S, American
Airlines found two cracks in two pylons’
aft bulkhcad forward flanges by using =
dve penetrant test in the 100-hr. check
required by the carbier FAA directives.

“What scared us was thal these two
gircraft did pot come wnder the fimal
supplementary directive covering those
airerafi that had their pylons and ensines
removed as one unit during earlier inspec-
tions,” he said. “This would lead us 1o
believe that unless they were missed in the
edarlier inspections, they ure new cracks,
and the maintenance procedure reason for
the cracks will not hold up.™

In the emergency order of suspension,
the FAA wid:

“Moreover, the preliminary findings of
an FAA post audit of the madel DC-10
gircraft type octification data imdicate
thai the wing pyloa assembly may not
comply with the typc centification basis st
forth in FAR 25571

“What that mesns.” the FAA offical
said, Is that in the original cenification
datan, the “pylon’s aft bulkhead forward
Aange was nol considered to be a problem
arca, so that it either was not included in
the fail safe analysis or we do not hove
enough data on the original analysis.”

It was this realization plus the wo
crecks that prompted FAA's Bond to
ground the DC-10s and return from a
London mecting on June 6 for a press
conference the same day.

The FAA's dilemma and Bond's is that
H ithe cracks found m the Americsn
Airfine’s DC-10k are new since the las
inspection, there couwid emsue a long
process of design change and fail safe
analysin, I it is discovered that possibly
the cracks had been in the pyvlon during
the earhier wvisunl inspections and not
caupht until the mare thorough dyve pene-
trant inspection, the FAA' solution could
be faster and limited to fewer airerali.

Length of Grounding

During his press conference. Bond could
not be pinned down by repeated guestions
directed at how long the grounding was to
Lrst. Also. in response 10 questions regard-
ing the court’s temporary restraining
order, which was finally imposed againu
the FAA and the DC-10 on June 6. Bond
said that the agency’s grounding was inde-
pendent of the court's actions.

The Airline Passenpers Assn. counsel
disagreed, saying: “We do not think thm
the FAA would hove grounded the DC-10
il it had not been for the temporary
restraining order.”

Concerning the other wide-body trams-
port aircrafi, the FAA is forming a special
certification review team that will evalone
the wide-body manufaciureny’ and opera-
tors’ compliznce with all applicable direc-
tives on Lhe engine-to-pylon-to-wing st-
tachments. The apency also i drafting
directives that would require inspection of
Lhe other wide-body pyvlons.
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