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~eal Time: 130,88 [=t=Tagit LLive Time: 100,00 Sec.
ZEL Dozdibtime F176 Counts/Second

Soguisition date: 04-Nov-9% Acguisition time: 1353:23:17
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TEST PROTOCOL
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PROTOCOL FOR THE METALLURGICAL EXAMINATION
' OF TEMS CW 236 AND CW 238

For the purposes aof this test protocol the “racture surfacss” to be examined are those
on kems CW 236 and CW 238 which form the boundary of the hole, The tests are
designed to usiablish the ovant which caused tha hole and from which direction it was
mada. As with ail such examinations the non-destructive tests should-be oamled out
first In order to collset as much infuration as possiblo befors the sampla is eut and

destructivaly tasted, | is difficult to provide precise details of a proposed examination
becauss invariably some procaduras depend on the results of the previcus test.

NON-DESTRUCTIVE TESTING

1.

The location and ‘shape of the hole should be recorded, diagrammatically and
phategraphioally.

The dimensions of the hole shouid be measured.

The immediate araa surrounding the hole shuuid be examined for evidenoce of
plastic deformation In order to establish whether there is any evidencs of
diractional impact,

4, Th:h fracture eurfaoas should te examined for the presance of surface depostts
such as: ‘
soot,
(1) metailio dabris,
()  paint,
(v}  anyocther.

it any depostis are found on the frecture surfaces they ehould be analysed for
thelr composiion in otder to identify thelr potantial scuroe. This should inveive o -
vaiely of techniques such as scamning electron m

i«‘%mw (S8EM) n
confunction with snergy dispersive spactrasoopy (EDX), gas ch by
mass speotrometry (QOMS), Fourier traneform infrared spaatroscopy (FTIR).

8 A detalied miorosoopio examination, (opticel und SEM) cf the fracture faces
should be conducted in order to establigh:
) the treoturs mode,
() the direction of n, '
(0 the prosanoe of any burrs and their looations,
(v) the prosance of any delaminstions and thelr iooations,
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DESTRUCTIVE TESTING

1. The sample may ﬁavo to be reduced In slze In order to examine it under the
goanning electron microsqope. This will depsnd on the size of the vacuum
ohamber for the partiouiar inatrument used.

2.-

The fracture sutfaces should then be cut at right angies and the microstructure
ot the oroos saction of the fracture tace examined microsoopically. Featurss

such as the movement of grain boundaras should be notad In order to assist in
astablishing the direction and speed of the appiiod force.

The above tests are recommendations in order to asleblish the cause of the hole
formad between CW 238 and CW 238, They are not exclusive and depending on the
resuits, t may ba necessary to undarteks further tests, a.g. a micro-hardness survey

across the fracture sut{ace may bo approprate. This can be determined by the
metaliurgist who performs the examination.
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We want to conduct the following tests: '

1. Scavenge Pump Inlet Tube. It is proposoed that a ¢lean swab be used to rub any
regidue off the interior surface of the tubing. This swab w Mthenbemdbyl“ourier
Transform Infrared Spectrosoopy (FTIR) ta determine whather iy soot is present. A control
swab that has not been wiped chould bé analyzed to determine fhe background FTIR. Ifthe
FTIR analysis does show positive evidenoe of soot, it may be useful to consider further tosts
on the swab such as chomatography to further charactarize thi soot.

2. Canter Wing Tank Snar. it is proposed that blade serapings bo taken
from either side of the scavenge pump portal on the spar, Thése would be taken within six
inches of the portal at eny convenicat orientation to the portal. Both semples would be testad
byF’l‘IRnndeocnpmdtoothersootFrm:amplas(!fsny)a dy taken by tho NTSB from
other regions of the aircrafl.

Razor blade scrapings from the tires and brake pads clogest to this lett side Center

Wing Tank rear spar should be subjected to the sarme FT!R analysxs as petformed on the
scrapings from both sides of the spar.



