
Wing panel separation, Boeing 747-273C, May 19, 1996

Micro-summary: This Boeing 747-273C experienced a wing panel separation during
climb.

Event Date: 1996-05-19 at 440 PDT

Investigative Body: National Transportation Safety Board (NTSB), USA

Investigative Body's Web Site: http://www.ntsb.gov/

Cautions:

1. Accident reports can be and sometimes are revised. Be sure to consult the investigative agency for the
latest version before basing anything significant on content (e.g., thesis, research, etc).

2. Readers are advised that each report is a glimpse of events at specific points in time. While broad
themes permeate the causal events leading up to crashes, and we can learn from those, the specific
regulatory and technological environments can and do change. Your company's flight operations
manual is the final authority as to the safe operation of your aircraft!

3. Reports may or may not represent reality. Many many non-scientific factors go into an investigation,
including the magnitude of the event, the experience of the investigator, the political climate, relationship
with the regulatory authority, technological and recovery capabilities, etc. It is recommended that the
reader review all reports analytically. Even a "bad" report can be a very useful launching point for learning.

4. Contact us before reproducing or redistributing a report from this anthology. Individual countries have
very differing views on copyright! We can advise you on the steps to follow.
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  On  May  19, 1996, about  0440 hours Pacific daylight time, Quantas Flight 7554, a Boeing 747-273C
freighter,  N470EV,  with a crew of three, experienced an in-flight composite skin disbonding of the
right  inboard  wing  fixed  trailing  edge  upper panel while over the Pacific ocean.  The aircraft
sustained  minor  damage and the flight crew were uninjured.  The aircraft was operated by Evergreen
International  Airlines,  Inc., as a scheduled cargo flight under contractual agreement with Quantas
Airlines,  under  14  CFR  Part  121  when  the  incident  occurred.  The flight originated from Los
Angeles, California, at 0429.

During  departure,  the  crew felt a rumble as the aircraft was accelerating through 330 knots.  The
flight  engineer checked his panel and was unable to identify the source of the rumble.  After level
off,  the rumble decreased.  The flight engineer attempted to locate the source of the rumble, which
he localized behind the R3 door on the main cargo deck.

When  the  sun  was rising an hour later, the captain walked back to see if he could find the source
of  the  problem.    As  he  looked  at  the right wing through the aircraft window, he saw that the
composite  inboard  wing  panel  had been partially torn away.  The captain elected to return to Los
Angeles  International  Airport  where  a  successful heavy weight landing was made at 0916 with the
inboard flaps retracted.

An  on-scene examination of the aircraft by the Safety Board revealed that trailing edge portions of
the  composite  right inboard wing panel, part number 65B11623, had separated.  The panel separation
further  damaged  the  retracted  fore  and  mid  right inboard flaps.  The inboard rod assembly and
outboard  rod assembly fitting fractured and separated.  Two of the four bolts attaching the fitting
to  the  landing  air  support beam had separated.  The web of the number 3 adjustable rib exhibited
horizontal and vertical tears.

A  review of the aircraft maintenance records revealed that the wing panel had been inspected during
the  fifth phase of a 6 phase C check at a British Airways maintenance facility.  At the time of the
inspection,  cracking  was  detected  in the forward outboard corner.  On May 7, 1995, the crack was
repaired,  the required inspection items were carried out, and the panel was repainted.  The C check
was  completed on July 30, 1995.  The previous C check was conducted by HAECO, and during the fourth
phase  of  that  check  on  August 4, 1993, disbonding and delamination were found in the right wing
panel.    The panel was repaired on December 8, 1993.  (The work cards for both repairs are appended
to this report.)

The  records also showed a B check was completed on May 8, 1996, with no non-routine entries for the
wing panel.

A  review  of  the structural history of the 747 fixed trailing edge upper wing panel was conducted.
According  to Boeing, 245 operator reports have been received involving disbonding of the panel from

NoNo
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June  6,  1970,  through  the  date of this incident.  In 95 of those reports a section of the panel
separated  from  the  aircraft  in  flight.   The data also shows that wing flaps are susceptible to
secondary  damage  as  a  result  of  in-flight panel separations.  During this period Boeing made a
series  of  improvements  consisting  of  core changes, increased plies and ply orientation, revised
rigging  instructions,  and  improvements  to eliminate water ingression.  These production revision
records (PRR) applied to panel part number 65B11623.

In  1977,  the  panel  was redesigned as part number 65B22845 starting with aircraft production line
number  353.  In 1993, the panel was redesigned a second time as part number 113U1011.  The incident
aircraft,  aircraft  production  line  number 131, was equipped with the original design panel, part
number  65B11623.  Boeing stated that there have been no reports of disbonding involving part number
113U1011  in  the  40  sets  of  panels  that  have  been  installed  since  mid  1994  to date.  (A
chronological history of the panel is appended to this report.)

Boeing  published  service  bulletin (SB) 747-57-2261 on March 7, 1991, which is still in effect and
now  contains  five  subsequent revisions.  In revision 3, issued on April 15, 1993, the SB directed
the  operator,  in  part,  to replace the coin tap sound inspection with an ultrasound inspection of
the  panels.    The  SB  does  not apply to aircraft equipped with panel part number 113U1011, or to
aircraft  production  line  numbers  1036,  1037, 1040 and later.  (The summary page from the SB and
each subsequent revision is appended to this report.)

On  July  13,  1994,  Boeing  issued a service letter to all operators with aircraft production line
numbers  1  through  1035, 1038, and 1039.  In the letter Boeing summarized the redesign of the wing
panel  and informed operators of a program that offers operators a 50 percent  reimbursement for the
new panel.  (A copy of the service letter is appended to this report.)

Boeing  noted  that  the  SB  coin  tap  sound  inspection,  and now the ultrasonic inspections with
revision  3,  are  intended  to detect disbonding that has occurred below the panel surface.  Boeing
developed  the  following  background  information  regarding this problem in 1995.  They said that:
"the  presence  of  water inside the panel honeycomb core has proven to be a factor in panel losses.
The  expansion  and contraction of waters freeze and thaw cycle breaks the bond between the skin and
core,  causing  disbonds.    Water typically enters at the fasteners common to the internal titanium
doublers and support ribs.  Water can also enter through a damage site."

Boeing  also  stated  that  "the  number  1 and 2 adjustable ribs are designed to flex, allowing the
panel  to  deflect  upward  for the following conditions:  The inboard trailing edge flaps impart an
upload  to  the  panel  in  the  ground static mode, deflecting the panel upward at the side of body
approximately  2  inches."    Continuing,  they  stated  "when  the  inboard trailing edge flaps are
extended or retracted they push up on the panel."

Prior  to  this  incident,  the operator chose to retain the coin tap sound inspection method rather
than adopt the ultrasonic inspection prescribed in revision 3 to the SB.
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Supplemental

EIAAEVERGREEN INT'L AIRLINES, INC.

                          

Same as Reg'd Aircraft Owner

Same as Reg'd Aircraft Owner

97128    ORMCMINNVILLE    

3850 THREE MILE LANE          
EVERGREEN  AVIATION           

21749305/1996Continuous Airworthiness

48650 LBS JT9D-7J      P&WTurbo Fan

48000008No
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33000

0000

33

11

11

11

U.S. Registered/U.S. Soil

NoneNoneMinor

None

None

Unknown00

Visual Conditions4

201316

29.0070None

Night/Dark0Clear

00126PDT0350LAX 
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Investigator-In-Charge (IIC)

Additional Persons Participating in This Accident/Incident Investigation:
WILLIAM   MIMURA
WP-LAX-FSDO
LOS ANGELES, CA 90245

THOMAS E PITZER
EVERGREEN INT'L AIRLINES, INC
MCMINNVILLE, OR 97128

DALE E MILES
BOEING
LOS ANGELES, CA 90045

RICK J HOWES
BOEING
SEATTLE, WA 98124

ROBERT R. CRISPIN               
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