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precursors that

=it refiect , Iack of airplane level

- It 0Jo)] "’ed QUi errors In basic design and
certificatior Wmilosophies

= There were catastrophic unintended
effects
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1ent for visual inspection between
fllghts and none were conducted

= Accident flight departed Hilo at 1:25 pm with
flight crew and 89 passengers on board




Whilegevelingraiinter-island cruise altitude
or/ 1000 'fee" oy ition of the forward

1 eelin) cisisi mgd ] , hoting that airplane was
mg Il rwl [ight; andiflight controls were “loose”

ockpit door was missing, and
ere the first class ceiling had

be
= Left engmeﬂ%‘red restart attempts unsuccessful

=  Captain andfirst First Officer donned oxygen masks
and Initiated emergency descent
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SUCCESSIliNancingip Eonolulu:
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Separated section extended from cabin floor,

eguiveleniie, ~1/4 ef fuselage length

e Qnellf_a Al SEVEen| Serious injuries
= heraiaiiyweas arfiight attendant who had been

standing atew’s, and was swept out of the cabin

= Aflightatiendant at row 15 was thrown to the floor
and slightly injured. Flight attendant at row 2
sustained serious Injuries from flying debris

= \When depressurization occurred, all passengers
were In their seats, and seat belt sign was already
Illuminated




LR

FraaiiEnEEEER

jgifaRaEEEREEE




"

"f el t the airplane had 89,680
flight hours

: pa senger reported that as she
2d a large vertical fuselage crack,
't to anyone

= Final damagereonsisted of the total loss of a major

portion ofi the upper crown, and damage to other
structure In section 43

= Damage extended from the main entrance door, aft
about 18 feet. Airplane was determined to be
damaged beyond repair, and was dismantled on site
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Lt} ed Py’ pressurization
AuEERCYCIcHiatigue: of fuselage lap joint:

1 Disgdpleliple] o'fjo]n'lr.'ed-“ Improper load
distrlliieRand fatigue cracking

Jo]n't iShonding also led to corrosion,

Wi ]ch CONLAILC joint failure
= | ap jeints In other locations had been the

subject ofi AD’S, but none In the area(s) of
failure
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SVVHERICIAC *'(3 fopmrat the “knife” edges of
mol%, cfielcks propagate from hole edges.
AS CIelCKSIgrow,, tihiey may link up

= OVErtime; 'rmﬂhr king up of cracks can
lead to catastrophic failure




Upper Skin Typ‘i_cal Crack

I=
4 l

I
Typical Crack
Propagation

Typical Fatigue Crack Location

Outer or Upper Skin

Critical Upper
Row of Fasteners

Adhesive

o

} Stringer

|

\— Inner or Lower Skin

e e ;__

©O 0 0O 0 0 0

O O 0 0 0O © \
O,




el

ArciiplcENINE nlJmoJ’ 292, Boeing
chlElgjed groelie rJorJ 2P Joint process:

- Jr bonding, with fasteners
rggtact In joint, allowing
oenrlmc glclr IESIVE 10 Ce ry/tr nsfer load between skin

PANEIS 4
AC F]f.—)g VerWwas breaking dewn, causing fasteners to
- carry load for which they were not intended

: Repeated oressurization cycles led to formation of
cracks at the “knife” edges of fastener holes




SUSEIaOENEPIIOINEPIOcess (Cont'd):

fim cloth) was replaced by a
rface sealant (Chromated

KIn at the lap joint was changed
skin to a configuration with an 0.036”

= This constru
joint by:
Eliminating the knife-edge fatigue detail, which resulted from the
countersunk rivets in a disbonded upper skin

Eliminating the corrosion concern associated with the scrim cloth, which
could wick moisture into the lap joint

an iImproved the known problems with the
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Construction: =
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Line Number 1-291

Hut Bonded
7 TearStrap

":
Hot Bond
tTC;red Adhesive

| | Cold Bond
; Scrim Cloth

" Hot Bonded
Exposed Cured Adhesive Tear Strap

Note: Single thickness at bottom of panel

Line Number 292 & After Hot Bonded
Tear Strap

1

Chemically Milled = t<=— Hot Bond

Waffle Cutouts /S’ |Cured Adhesive

] Fay Surface Seal
(Chromated
Polysulfide)

“*\3;, Hot Bonded
V\ Exposed Cured Adhesive Tear Strap

Note: Production change, double thickness at bottom of panel



Line No. 1-291 Line No. 292 - and After

Knife Edge

Hot Bonded

Fu_se"lag@. 529 o o
JOInRt (Upper) (Upper)
Construction:
Stringer
Cold Bonded
clt.ap Jl:n.:\vri'nl!a Fa%g:gg“
Inner Inner Lap Joint
(Lower) (Lower)
Skin Skin

Note: Skin Thickness Dimension 0.036 in.
Not to Scale: Skin Thickness is enlarged to show detail




nsalerCondaitions:
I
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JJJoonerJ oJj [=lo) JpJJLe( due to breakdown

oJf |l gl adhesive ’

CorresieIRItiae joints as a result of the

dispepding:

= EXistingtndetected cracks in fuselage skin,
accelerated by the presence of corrosion in

- the joints

= Inefficie
program

[ meﬂctive airline maintenance
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SalelyMASSUMpPtions:
-
'f aisSiingle crack, due to the presence of

Kgrewin would stop at stiffener, resulting

3310} IJrIOOJrJJ 2nd sale decompression, eliminating the
meecl forairected inspections

sipligAei simultaneous presence of multiple cracks
nultiplersiterdamage — MSD) was considered unlikely,

andl assumed that loecal MSD would link up and propagate

Inte a large crack that would be detected, and repaired

= |ncreased Inspection program could detect tear strap
disbonding on the older fleet of Boeing airplanes

= Design service life of airplane (20,000 hours) was such
that fatigue analysis of joint fasteners, or effects of
corrosion did not need to be considered
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“\VllbiplerADs had ifected inspections and repairs
cifoeiinle) S Je_qjsgns ofi the airplane, but had
NOL I0CKETal rI]rJ'r ane as a whole
= FAAAD 87- ) mandated inspection of lap splices at
m:&lsge S'rrJrJger 4. hb AD did not recognize the risk of
IJJJfJC termeandate inspections of all lap splices, and only
nandated inspections of the known unsafe condition
= Boeing '\Jerr Service Bulletin 737-53A1039 proposed
Inspection of all lap joints — Service Bulletin NOT
mandated by AD
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REsURENREAUIaieR/Aane Guidance Changes:

-
J\/Jrnnrlrrror/ COKresion cc trol programs - require
i alll Operators have prevention and inspection
SY/SLEISESI erwm i@ ensure that hazardous corrosion
ever Oeelirsydrl ADs mandatlng Inspections and
m dflTn CAliBNS
P8 and 2002-07-11 mandate

FemoeVe rmd reo acement of certain areas of the skin
lap splice

- 14 CFR 25.571 Amendment 96 was issued to
require special consideration for WFD In the
structure, and requires full-scale fatigue tests

= Repair Assessment for Pressurized Fuselages Rule
(14 CFR 91.410, 121.370, 125.248, and
129.32)

s Widecnraead faticdiie damace NPRM



Designiand Safety Assumptions

tobe validated

- K out]ne maintenance and inspection may
‘not assurerdetection of cracks/corrosion

Wwhichimay. lead to catastrophic failures

= safety as tions had been based on the

ability of these inspections to detect
damage
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Eassars Lezgneels (cepide)
=

-

alViandateryepai/modification/replacement
gipRIghcIpall Stitctural Elements

REgUINEmEnt'to develop directed corrosion inspection

ANGNIIEVEN FJ#VOFOJM s and mandate them.

REVIEW thEradeguacy of structural supplemental
ISPECUIONIPIO ramsh\hancmg and mandating them,

AaS necessal
= Reguirement to develop a limit of validity for
WED), and application in airlines maintenance
programs.

= Assess the guality of structural repairs with respect to
long-term operation; Develop regulations and
guidelines for this assessment. (Revisions to 14 CFR
91.410, 121.370, 125.248, and 129.32)



Inspections done :

INSPECILONS JJJJ 0

REQUIEE Lol NSPEC

Engineering Dept was outsourced

Hanger lighting designed for DC-3’s

Lack of adequate manpower — / 2 Jobs
Lack of knowledge- just two hours of NDT training.
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