National Transportation Safety Board Accident:. CEN19FA036

APPENDIX A

MATERIAL LAB SEM IMAGERY OF LH TCU
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-U Close photograph of the bent pinue ,
W ¢ wNDI’
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Close photograph of the sockets that mate with the bent pins
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Digital microscope image of the bent pins
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Digital microscope view of the sockets that mate with the bent pins
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Scanning electron microscope (SEM} images of socket blades
36 34 32 24

— —— —

g@gpw@@@u@@aqﬂo@aan@

100 EHT=1000K/ Mag= 100X  Oet= Inlens  Mode = SEM Ref_No.= 4140
WD= 52mm el 50 = Plernin 545 Aperuwe= 20.00pm  NTSE Materials Laboratory

100 urm EHT=1000K/ Mag= 100X Dot = InLens  Mode = SEM Ref.Mo.= 4142
WO=52mm Fef 50 = Polwod 45 Apedure= 2000um  MTSE Materials Laboratory

SEM images of socket blades
40 38 34 3]

- |
100 pm EHT = 1000 kv Mag= 100X Det = InLens Mode = SEM Ref Mo = 4148
WD= 33mm R Sid.= Poaraid 45 Aperture = 2000 pm  NTSE Materials Laboratory

100 pm EHT=10.00kv Mag= 100X Del = [nlens Mode = SEM Ref Mo = 4150
WD= 3.0mm Re 5 = Poaroid 35 Aperture = 2000um  NTSE Materials Laboratory
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SEM images of socket blades
38 36 34

100 yirm EHT= 1000 K Mag= 100X
WD = T.0mm fef Sid = Polarod 545

100 rn EHT = 1000k Mag= 100X Det = Inlens  Mode = SEM Ref.No.= 4233
WO= Tdmm Fe 5= Poond 45 Apertwre= 3000pm  NTSE Materials Laboratory

Dot = InLenz  Mode = SEM Ref Mo.= 4227
Apemuwe = 3000 um  NTSE Materials Laboratory

SEM images of socket blades

EHT = 1000k Mag= 100X

100 prm

38 36 34 32

WD = 28mm sl 510 = Polarod 45

._;g}@;ﬁ@ ‘@@Q L

EHT=1000KY Mag= 100X Dot = InLens Mode = SEM Ref Mo.= 4184
WD = 3.0mm Fef Sid = Polaroid 545 Aperture = 20.00pm  NTSE Materials Laboratory

o -
Dot = inLens Mode = SEM Ref MNo.= 4158
Apemure = 2000 um  NTSE Materials Laboratory
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SEM images of socket biades
40 38 _ 32

100X Dot = |nLens Mode = SEM Ref Mo = 4111

100 yrn EHT=1000K/ Mag= 100X Dol = inLent  Mode = SEM Ref No.= 4102
WD'= 48 mm Fi S = Pleoi 545 Aperture= 30.00um  NTSB Materiats Laboratory

160 ym EHT=10.00 4 Mag=
WD = 3.7 mm Rsf 5=

Folarowd 45 Apemure = 30.00um  NTSE Materials Laboratory

SEM images of socket blades
40 38 34 32

100 ym EHT = 10.00 kv Mag= 100X 0!! = InLens Mode = SEM Ref No.= 4238
WD= 5.1 mm Rl 50 = Folaroid 5 Apedure = 2000 um  NTSE Materials Laboratory

EHT = 10.00kV Mag= 100X Dot = InLens Mode = SEM Ref Mo = 4238
WD= 29mm Fe 24 = Poarod 45 Aperture = 2000 um NTSE Materials Labaratory
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SEM of socket blades
40 38 36 34 32
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100 4m EHT = 10.00kV Mag= 100X = Inlens  Mode = SEM Ref.Mo.= 4148
WD= 67 mm e 1= Poid®i  Apertwe= 2000um  NTSB Materiais Labaratory

e
EHT=1000 kv Mag= 100X Dot = InLens Mode = SEM Ref No.= 4188
WD=52mm R 50 = Pomod 45 Apedture = 2000 urn NTSB Materials Laboratory

SEM images of socket blades
40 38 34 _ 3

100 um EHT = 10.00kV Mag= 100X Det = InLens  Mode = SEM Ref.Mo.= 4116
WO= 41mm Fef 5= Prsod ™S Apertwe= 2000um  MTSE Materials Laboratory

L =
. *
100 um EHT = 800KV Mag= 100X Dot = inLens  Mode = SEM Ref No.= 4218
|_| WD= 40mm Fsf 5= Polmoid 45 Aperturs = 3000 urn NTSE Materials Labaratory
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Montage SEM images of the
bent pins and mating sockets

" . SEM images of the
bent pins and a nick
artifact at the tip of
pin 38
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SEM images
of examples
of nick
artifacts in
pins 24, 26,
27,28

25

il : '
300 pm EHT =10.00kvV Mag= 17X Det. = SESI Mode = SEM Ref.No.= 4229
WD =20.2 mm Rel. Std. = Polaroid 545 Aperture = 30.00 um  NTSB Materials Laboratory

Closer SEM images of pins 27 and 28 showing nick artifacts at the tips

EHT= 700K/ Meg= 180X  Det= SESI  Mode= SEM Rel_No.= 4223
WO'=18.8 mm R S = Prieroid 45 Apedwe= 2000 um  NTSB Materials Laboratory ———— WD=174mm R« 510 = Plroid 545 Aperturs = 30.00um  NTSE Materials Labaratory

100 pm EHT= 700KV Mag= 180X  DeL= 5E81  Mode=SEM Rel. No.= 4226
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SEM Images of sockets with a nick or deposit at the ~1:00 position

/

| B

SEM Images of sockets with a nick or deposit at the ~1:00 position—continued
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Pin with evidence of a nick at the ~5:00 position
Socket with of a nick or deposit at the ~1:00 position
{=very small nick/deposit artifact)

36 __32* 30

PR

24 08

00000000 00000¢
2000000
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(*very small nick artifact)
Scanning electron microscope (SEM) montage images of the pins and sockets (the montage process results in some distortion, particularly in the image of the pins—
see page 1 and 2 for examples of the straightness of the pin and socket packages). (The circuit board with the pins and metal chassis were imaged in the SEM as one
unit, to preserve evidence, leading to some distortion issues with building the montage image.)
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