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On m~ 1, 1990, Pan American W o r l d  Airways f l igh t  100, a Bceing 747- 
121 (N659PA), en rmrte from New York, New York, to Imxbn, Bqland, 
e x p e r i d  severe Vitaation and fllbseqLaent loss of a fikexglass honsyco& 
panel on the left w i r g  wing Cruise a t  FL 290 over the N o r t h  A t l a n t i c  Ocean. 
The panel separated from an area of the w i n g  above the inboard trailing edge 
flaps between the inbaurd spoiler and the fuselage. The airplane received 
minor secondary damage to the flaps and divert& to Shannon, Ireland, where 
it landed without further incident. %ere w e r e  no injuries to the 338 
passengers and 16 cremembrs. 

The National Transportation Safety Board is participating in  the 
investigation by the Govemwnt of weland in  accordance w i t h  the provisions 
of Annex 13 to the Convention on lhtermtional C i v i l  Aviation. 

Fxamination of the airplane revealed that the aft portion of the left 
w i n g  inboard fixed trailing edge upper panel (P/N 65811623) had separated and 
the remaining portion &wed evidence of delamination. The foreflaps, 
midflaps and tie rods of the left i.n?xmd trailing edge f l a p  receive3 
secondary damage frcan the panel as it separated. 

%xis panel was the subject of two ming prcdudion d f i c a t i o n s  that 
reinforced the panel. Prcduction Revision Record (PRR) 75262-2 (SB 747-57- 
2072, dated June 1, 1972), effective on prcduction line number 193, 
reinfored the panel 1- surfae to make it less vuherable to foreign 
object impad. damage-sp=ifically, separation of larding gear tire tread. 
PRR 75552 (no retrofit), effective on prcduction line number 205, reinfored 

personnel w a l k @  or s t i r d h g  on the panel. The incident airplane, which was 
prduction line number 142, did not receive the proauction reinforsmnts, 
and Pan American did not perform the actions recmmmkd by SB 747-57-2072 on 
any of its airplanes. 

the panel trailing edge to  improve the resistance to C0-w loads frcan 
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The s a m  panel was the subject of Bceing service Uletiri (SB) 747- 
57-2155, dated July 15, 1977, wtuch was issued after an operator reported 
finairlg trappea misture and delamination of the panel. subsequent 
inspections of several aircraf t revealed mat' in scBIy3 cases, pottw 
ccanpaind did not ccwpletely surnxlrd the fasteners of the panel, thereby 
providirr3. an Mtry f a r  misture. The service bulletin called for  a visual 
inspection of fastenex holes and a reprttimg of those lacking sufficient 
patting campomrl. The service billetin applied to Boeimg 747 airplanes w i t h  
line numbers 1 to 336, exclusive of SP models, which have a different 
trailing edge f lap configuration. 

~0eb-q has inaicatea that there have teen 105 reports of damge to  panel 
65B11623 on &747 airplanes: 56 involving inflight separations of the panel 
and 49 involving cracks and/or delaminatians. Many of these events have led 
to unscheduled landings. Approximately o m h a l f  of the 105 damage repcarts 
w e r e  received after release of SB 747-57-2155. The Safety Board is umware 
of the number of operators that have accomplished the rexmmded SB action 
and is unable to evaluate the effectiveness of the SB. pan American 
off ic ia l s  have advised Safety Board investigators that they have not aaopted 
SB 747-57-2155 on any of the airline's E747 airplanes. 

panel 65B11623 was redesigned i n  1978 and designated PIN 65E122845, 
effective with &eirlg 747 line position 337. me redesign added extra 
structural plies, modified a support rib, relocated potting CcWpoLlnd, 
revised rigging instructions, and installed fasteners w i t h  we t  &ant. 
Hcf+~ever,  thosa mxiifications t o  tlie panel did not eliminate damage reports. 
mere have been 2 1  reports of damage on the redesigned panel: 4 involving 
inflight 

Although the investigation of the Awpst 1 incident is mntinuirlg and 
the reason for the separation has not yet been det.emin& , the Safety Board 
is concenled that the fai lure  and sepuation of the wing panel might have 
been prevented i f  Pan American had accomplie;hed the inspections r-ed 
by the m-ry SB 747-57-2155. The Safety Board &ko believe that 
the intoard trailing edge flaps m y  have mntributea to the damage to the 
plnel~ beEause these flaps, i n  their retracted position, farce the panels 
upward. T h i s  upward load on the panel provides a tighter f i t  between the 
flaps and the panel and erxmres Qowther airflm acmss their surfaces. 
Uowwer, the Safety Board is concerned that the updald deflection cauld 
result in excessive stress on the pel. 

'Ihe upper surface of the irkcard midflap is the pcation that actually 
Ihe 

artboard end should clear the midflap. €being specifications Z q u i K e  that 
this  ckarance he between 0.02 inch and 0.12 inch. Aajustmerrt of the panel 
is acccwplished by changimg the lengths of the diagonal tie rods at  three 
adjustable rits. aris pmcedwx applies to berth the left and r ight  wing 
panels. Bceirlg has stated that a proper adjustment would resul t  in an 
upward deflection of the panel of approxhte ly  0.5 inch at the inboard 
trailing edge. 

separations ard 17 h l v i r l g  cracks/delamkitions. 

ccatacts the parte1 but OnLy a l q  the panel's inboard trailirq&ge. 
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Although the rnrmber of incidents involving the subject panels has 
decrease2 follcwing intrcduction of prduction changes, the Safety Board is 
w m  that these actions, and those in SE-747-57-2072 and S3-747-57-2155, 
may nat prevent other similar -. Safety Board is also 
COIlcerned that inflight panel separatims may resul t  i n  a mxre serious 
incident. Ihe Safety Board believes that further stw3y should be cxm%lcted 
k y  U i n g  to determine the reason(s) for the craddng, delamination, or 
infl ight separation of the panels, and s p e c i f i d l y  whether the damage is a 
direct  result of the upyard preloading by the retracted flaps, and that 
appropriate corrective actions should be taken to prevent mare separations. 

Therefore, the N a t i o m l .  -tion Safety Board recoDmnends that the 
Federal Aviation Arh."stra tion: 

Determine the c a i ~  of crackim~, delamination, and in- 
f l igh t  separations of the wing inboard fixed trailing me 
qpsx panels on Boeing 747 airplanes (PIN 65B11623 or PIN 
65B22845) and require, i f  necessary, the r e p l a m t  or  
rer iwing of the panels on all  applicable Boeing 747 
airplanes. (Class 11, Priority Action) (A-91-9) 

AS an interim nwmx-e, require that the inspections 
recwwended in Boe- Service Bulletin 747-57-2155 be made 
mandatory throucjh an nirwortkiness I)ir&ive. (Class 11, 
Priority Action) (A-91-10) 

c.hakmn IZOLWAD, V i c e  C h a b  UXG", and Members BURNEXT, IAUBE3, 

. .  

and rn wxmxred i n  these raomen3ation.s. 

: James L. Kolstad 
C h a b  


