Appendix D
Scanning Electron Microscopy Images
(East Coast Ship, DE)

204
Distribution Statement A. Approved for Public Release.



FIGURES

Page

Figure D-1. SEM images of pure silver sample retrieved on 24 months exposure from East Coast Ship site.
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Ship site. (a) 100X magnification (b) 250X magnification, (¢) 500X magnification, and (d) 2000X
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Figure D-10. SEM images of aluminum alloy 7075 sample retrieved on 21 months exposure from East Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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Figure D-11. SEM images of aluminum alloy 7075 sample retrieved on 18 months exposure from East Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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Figure D-12. SEM images of aluminum alloy 7075 sample retrieved on 15 months exposure from East Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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Figure D-13. SEM images of aluminum alloy 7075 sample retrieved on 12 months exposure from East Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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Figure D-14. SEM images of aluminum alloy 7075 sample retrieved on 9 months exposure from East Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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Figure D-15. SEM images of aluminum alloy 7075 sample retrieved on 6 months exposure from East Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 1000X
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Figure D-16. SEM images of aluminum alloy 7075 sample retrieved on 3 months exposure from East Coast
Ship site. (a) 100X magnification (b) 250X magnification, and (c) 500X magnification.. .21

Figure D-17. SEM images of aluminum alloy 6061 sample retrieved on 24 months exposure from East Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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Figure D-18. SEM images of aluminum alloy 6061 sample retrieved on 21 months exposure from East Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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Figure D-19. SEM images of aluminum alloy 6061 sample retrieved on 18 months exposure from East Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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Figure D-20. SEM images of aluminum alloy 6061 sample retrieved on 15 months exposure from East Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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Figure D-21. SEM images of aluminum alloy 6061 sample retrieved on 12 months exposure from East Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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Figure D-22. SEM images of aluminum alloy 6061 sample retrieved on 9 months exposure from East Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X m

AGNITICATION. ..ttt ettt s st s st s eSS a S s e b s s se b b st b s st sen s benen 27

Figure D-23. SEM images of aluminum alloy 6061 sample retrieved on 6 months exposure from East Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 1000X
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Figure D-24. SEM images of aluminum alloy 6061 sample retrieved on 3 months exposure from East Coast
Ship site. (a) 100X magnification (b) 250X magnification, and (c) 500X magnification. .........c..cccceeererrerererennes 29
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Figure D-25. SEM images of aluminum alloy 2024 sample retrieved on 24 months exposure from East Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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Figure D-26. SEM images of aluminum alloy 2024 sample retrieved on 21 months exposure from East Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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Figure D-27. SEM images of aluminum alloy 2024 sample retrieved on 18 months exposure from East Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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Figure D-28. SEM images of aluminum alloy 2024 sample retrieved on 15 months exposure from East Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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Figure D-29. SEM images of aluminum alloy 2024 sample retrieved on 12 months exposure from East Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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Figure D-30. SEM images of aluminum alloy 2024 sample retrieved on 9 months exposure from East Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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Figure D-31. SEM images of aluminum alloy 2024 sample retrieved on 6 months exposure from East Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 1000X
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Figure D-32. SEM images of aluminum alloy 2024 sample retrieved on 3 months exposure from East Coast
Ship site. (a) 100X magnification, (b) 250X magnification, (c) 250X magnification, and (d) 500X
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Figure D-38. SEM images of pure copper sample retrieved on 9 months exposure from East Coast Ship site.
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Figure D-1. SEM images of pure silver sample retrieved on 24 months exposure from East
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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Figure D-2. SEM images of pure silver sample retrieved on 21 months exposure from East
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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Figure D-3. SEM images of pure silver sample retrieved on 18 months exposure from East
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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Figure D-4. SEM images of pure silver sample retrieved on 15 months exposure from East
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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Figure D-5. SEM images of pure silver sample retrieved on 12 months exposure from East
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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Figure D-6. SEM images of pure silver sample retrieved on 9 months exposure from East
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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Figure D-7. SEM images of pure silver sample retrieved on 6 months exposure from East
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 1000X magnification.
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Figure D-8. SEM images of pure silver sample retrieved on 3 months exposure from East
Coast Ship site. (@) 100X magnification (b) 250X magnification, (c) 500X magnification and
(d) 1000X magnification.

13

216
Distribution Statement A. Approved for Public Release.



EHT = 20.00 kv Baam Current = 100.0uA Mag= 100 EHT = 20.00 kV Boam Current = 100.0 uA Mag= 250X
IProbe= 3pA Aperture Size = 30.00 ym S IProbe=  3pA Aperture Size = 30.00 um
WD= 7.0 mm Signal A =SET Date :9 Nov 2011 WD= 7.0 mm Signal A = SE1 Date -9 Nov 2011

©)

o S 14 . 4

EHT = 20.00 KV Beam Current = 100.0uA Mag= 500X EHT =20.00 KV eam Current= 100.0 JA
iProbe=  3pA Aperture Size = 30.00 pm ¢ iProbe=  3pA Aperture Size = 30,00 um
WD = 7.0mm Signal A = SE1 Date :9 Nov 2011 H WD = 7.0mm Signal A=SE1

(©) (d)
Figure D-9. SEM images of aluminum alloy 7075 sample retrieved on 24 months exposure
from East Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Figure D-10. SEM images of aluminum alloy 7075 sample retrieved on 21 months exposure
from East Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Figure D-11. SEM images of aluminum alloy 7075 sample retrieved on 18 months exposure
from East Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Figure D-12. SEM images of aluminum alloy 7075 sample retrieved on 15 months exposure
from East Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Figure D-13. SEM images of aluminum alloy 7075 sample retrieved on 12 months exposure
from East Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Figure D-14. SEM images of aluminum alloy 7075 sample retrieved on 9 months exposure
from East Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X magnification.

EHT=2000kV Boam Current = 100.0 uA Mag= 500X
IProbe= 14nA Aperture Size = 100.0 pm
WD = 8.5mm Signal A = SE Date :12 Oct 2010

19

222
Distribution Statement A. Approved for Public Release.



EHT = 20.00kV Boam Current = 100.0pA
[Frobe = 454pA Aperure Size = 160.0 um
Signal A = SE1 Dote -4 Fob 2010

‘Beam Current = 100.4 Mag= 100X
Aperture Size = 100.0 pm
Signal A =SE1 Date -4 Feb 2010

Beam Current= 100.0 pA Mag= 1.00KX
Aperture Sizo = 100.0pm
Signal A =SE1 Date .4 Feb 2010

(d)

Figure D-15. SEM images of aluminum alloy 7075 sample retrieved on 6 months exposure
from East Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 1000X magnification..
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Figure D-16. SEM images of aluminum alloy 7075 sample retrieved on 3 months exposure
from East Coast Ship site. (@) 100X magnification (b) 250X magnification, and (c) 500X
magnification..
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Figure D-17. SEM images of aluminum alloy 6061 sample retrieved on 24 months exposure
from East Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Figure D-18. SEM images of aluminum alloy 6061 sample retrieved on 21 months exposure
from East Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification
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Figure D-19. SEM images of aluminum alloy 6061 sample retrieved on 18 months exposure
from East Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification
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iProbe= 3pA 3 Aperture Size = 100.0 pm
WD = 8.0mm - Signal A =SET Date :11 May 2011
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(©) (d)
Figure D-20. SEM images of aluminum alloy 6061 sample retrieved on 15 months exposure
from East Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification
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Figure D-21. SEM images of aluminum alloy 6061 sample retrieved on 12 months exposure

from East Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X magnification.
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Figure D-22. SEM images of aluminum alloy 6061 sample retrieved on 9 months exposure
from East Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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(©) (d)
Figure D-23. SEM images of aluminum alloy 6061 sample retrieved on 6 months exposure
from East Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 1000X magnification.

ag= 1.0
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(©
Figure D-24. SEM images of aluminum alloy 6061 sample retrieved on 3 months exposure
from East Coast Ship site. (@) 100X magnification (b) 250X magnification, and (c) 500X
magnification.
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(©) (d)
Figure D-25. SEM images of aluminum alloy 2024 sample retrieved on 24 months exposure
from East Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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(d)

Figure D-26. SEM images of aluminum alloy 2024 sample retrieved on 21 months exposure
from East Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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10m

(c) (d)
Figure D-27. SEM images of aluminum alloy 2024 sample retrieved on 18 months exposure
from East Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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(c) (d)
Figure D-28. SEM images of aluminum alloy 2024 sample retrieved on 15 months exposure
from East Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Figure D-29. SEM images of aluminum alloy 2024 sample retrieved on 12 months exposure
from East Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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WD =10.5mm
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(©) (d)
Figure D-30. SEM images of aluminum alloy 2024 sample retrieved on 9 months exposure
from East Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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(©) (d)
Figure D-31. SEM images of aluminum alloy 2024 sample retrieved on 6 months exposure
from East Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 1000X magnification.
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(© (d)
Figure D-32. SEM images of aluminum alloy 2024 sample retrieved on 3 months exposure
from East Coast Ship site. (a) 100X magnification, (b) 250X magnification, (c) 250X
magnification, and (d) 500X magnification.
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Figure D-33. SEM images of pure copper sample retrieved on 24 months exposure from East
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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(© (d)
Figure D-34. SEM images of pure copper sample retrieved on 21 months exposure from East
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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(©) (d)
Figure D-35. SEM images of pure copper sample retrieved on 18 months exposure from East
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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(©) (d)
Figure D-36. SEM images of pure copper sample retrieved on 15 months exposure from East
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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Figure D-37. SEM images of pure copper sample retrieved on 12 months exposure from East
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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Figure D-38. SEM images of pure copper sample retrieved on 9 months exposure from East
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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(©) (d)
Figure D-39. SEM images of pure copper sample retrieved on 6 months exposure from East
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 1000X magnification.
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(©
Figure D-40. SEM images of pure copper sample retrieved on 3 months exposure from East
Coast Ship site. (a) 100X magnification (b) 250X magnification, and (c) 500X magnification.
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Figure D-41. SEM images of 1010 steel sample retrieved on 24 months exposure from East
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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(©) (d)
Figure D-42. SEM images of 1010 steel sample retrieved on 21 months exposure from East
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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Figure D-43. SEM images of 1010 steel sample retrieved on 18 months exposure from East
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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(©) (d)
Figure D-44. SEM images of 1010 steel sample retrieved on 15 months exposure from East
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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Figure D-45. SEM images of 1010 steel sample retrieved on 12 months exposure from East
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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(d)
Figure D-46. SEM images of 1010 steel sample retrieved on 9 months exposure from East
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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Figure D-47. SEM images of 1010 steel sample retrieved on 6 months exposure from East
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 1000X magnification.
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Figure D-48. SEM images of 1010 steel sample retrieved on 3 months exposure from East
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 1000X magnification.
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Appendix E
Scanning Electron Microscopy Images
(West Coast Ship, WA)
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Figure E-14. SEM images of aluminum alloy 7075 sample retrieved on 9 months exposure from West Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
0= To AT 10 L1 o] o PSS SS 19

Figure E-15. SEM images of aluminum alloy 7075 sample retrieved on 6 months exposure from West Coast
Ship site. (a) 100X magnification (b) 250X magnification, and (c) 500X magnification............cc.ccecevveverernnnn, 20

Figure E-16. SEM images of aluminum alloy 7075 sample retrieved on 3 months exposure from West Coast
Ship site. (a) 30X magnification (b) 100X magnification, (c) 250X magnification, and (d) 500X
MAGNITICATION. L.ttt bbb st bbb b e st e bt b sttt b et et et ne et b 21

Figure E-17. SEM images of aluminum alloy 6061 sample retrieved on 24 months exposure from West Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
MAGNITICATION. L.ttt bbb bbb bbb bbb bbbt et b et 22

Figure E-18. SEM images of aluminum alloy 6061 sample retrieved on 21 months exposure from West Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
MAGNITICATION ...ttt bbb bbb bbbt e bbbtk b e bbb bbb ene e 23

Figure E-19. SEM images of aluminum alloy 6061 sample retrieved on 18 months exposure from West Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
MAGNITICATION ...ttt h bt h b bbbt e bbb bbb bbb bbb bt b et et 24

Figure E-20. SEM images of aluminum alloy 6061 sample retrieved on 15 months exposure from West Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
MAGNITICATION ...ttt bbbt b bbb bbbt b bbbt b b e bt bttt s 25

Figure E-21. SEM images of aluminum alloy 6061 sample retrieved on 12 months exposure from West Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
g o T 0% LA o] oSSR 26

Figure E-22. SEM images of aluminum alloy 6061 sample retrieved on 9 months exposure from West Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
g0 TN o7 LA o] oSSR 27

Figure E-23. SEM images of aluminum alloy 6061 sample retrieved on 6 months exposure from West Coast
Ship site. (a) 100X magnification (b) 250X magnification, and (c) 500X magnification..............cccoccevverivernnnnn. 28

Figure E-24. SEM images of aluminum alloy 6061 sample retrieved on 3 months exposure from West Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 1000X
0= To AT 10 LA o] o PSSR 29

Figure E-25. SEM images of aluminum alloy 2024 sample retrieved on 24 months exposure from West Coast
Ship site. (a) 100X magnification (b) 250X magnification, and (c) 500X magnification............cc.cccccevererrrnnn. 30

Figure E-26. SEM images of aluminum alloy 2024 sample retrieved on 21 months exposure from West Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
0= To AT 10 LA o] o PSSO 31

Figure E-27. SEM images of aluminum alloy 2024 sample retrieved on 18 months exposure from West Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
L0 T U107 LA o] ¢ S 32
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Figure E-28. SEM images of aluminum alloy 2024 sample retrieved on 15 months exposure from West Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
L0 T U1 To7= L1 o] SR 33

Figure E-29. SEM images of aluminum alloy 2024 sample retrieved on 12 months exposure from West Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
MAGNITICATION. ..ttt b bbb s b bRt b e b st b e b e st et e b et et e bbb e e 34

Figure E-30. SEM images of aluminum alloy 2024 sample retrieved on 9 months exposure from West Coast
Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
MAGNITICATION. ..ottt h bbb bbb bbb b st e bt b e st et s b et et e b st et sb e eee 35

Figure E-31. SEM images of aluminum alloy 2024 sample retrieved on 6 months exposure from West Coast
Ship site. (a) 100X magnification (b) 250X magnification, and (c) 500X magnification ...........ccccceeeeverrerereeenns 36

Figure E-32. SEM images of aluminum alloy 2024 sample retrieved on 3 months exposure from West Coast
Ship site. (a) 100X magnification, (b) 250X magnification, (c) 500X magnification, and

(d) LO00X MAGNITICALION. .....corerrieieierieeier sttt et ssssss s s st sss s s s et ss st ss s s s s sannens 37

Figure E-33. SEM images of pure copper sample retrieved on 24 months exposure from West Coast Ship site. (a)
100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification. ................. 38

Figure E-34. SEM images of pure copper sample retrieved on 21 months exposure from West Coast Ship site. (a)
100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification. ................. 39

Figure E-35. SEM images of pure copper sample retrieved on 18 months exposure from West Coast Ship site. (a)
100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification. ................. 40

Figure E-36. SEM images of pure copper sample retrieved on 15 months exposure from West Coast Ship site. (a)
100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification. ................. 41

Figure E-37. SEM images of pure copper sample retrieved on 12 months exposure from West Coast Ship site. (a)
100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification. ................. 42

Figure E-38. SEM images of pure copper sample retrieved on 9 months exposure from West Coast Ship site.
(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification............ 43

Figure E-39. SEM images of pure copper sample retrieved on 6 months exposure from West Coast Ship site.
(a) 100X magnification (b) 250X magnification, and (c) 500X mMagnification. ..........c..ccccoeveveierrererenreeereereeree 44

Figure E-40. SEM images of pure copper sample retrieved on 3 months exposure from West Coast Ship site.
(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 1000X magnification............ 45

Figure E-41. SEM images of 1010 steel sample retrieved on 24 months exposure from West Coast Ship site.
(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification............ 46
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Figure E-42. SEM images of 1010 steel sample retrieved on 21 months exposure from West Coast Ship site.
(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification............ 47

Figure E-43. SEM images of 1010 steel sample retrieved on 18 months exposure from West Coast Ship site.
(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification............ 48

Figure E-44. SEM images of 1010 steel sample retrieved on 15 months exposure from West Coast Ship site.
(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification............ 49

Figure E-45. SEM images of 1010 steel sample retrieved on 12 months exposure from West Coast Ship site.
(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification............ 50

Figure E-46. SEM images of 1010 steel sample retrieved on 9 months exposure from West Coast Ship site.
(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification............ 51

Figure E-47. SEM images of 1010 steel sample retrieved on 6 months exposure from West Coast Ship site.
(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 1000X magnification............ 52

Figure E-48. SEM images of 1010 steel sample retrieved on 3 months exposure from West Coast Ship site.
(a) 100X magnification and (b) 250X MAGNITICALION. ........cccvuieeieeereeeee st sansens 53
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‘Beam Current = 100.0 uA Mag= 100X Beam Current = 100.0 uA Mag= 250X
Aperture Size = 30.00 pm Aperture Size = 30.00 um
Signal A =SET Date :10 Nov 2011 . Signal A = SE1 Date :10 Nov 2011

e L g F Ay 2 i '
Beam Current = 100.0 uA Mag= EHT = 20.00 KV Baam Current= 100.0 uA Mag= 200KX
Aperture Size = 3000 pm IProbe= 3pA Aperture Size = 30.00 um
Signal A =SET Date :10 Nov 2011 H WD = 9.0 mm Signal A=SE1 Date :10 Nov 2011

Figure E-1. SEM images of pure silver sample retrieved on 24 months exposure from West
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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Boam Curromt= 1000A  Mag= 100X § B Boam Current = 100.0uA
Aperture Size = 30.00 pm Aperture Size = 30,00 um
Signal A = SE1 Date :9 Now 2011 Signal A = SE1 Date :9 Nov 2011

‘Boam Current= 100.04A Mag= 500X EHT =20.00 KV Boam Curront= 100.0 wA Mag= 200KX
Aperture Sizo = 3000 pm it IProbe=  3pA Aperture Size = 30.00 um
Signal A = SE1 Date :9 Nov 2011 WD = 7.5 mm Signal A = SE1 Dara:9 Nav 2011

(© (d)
Figure E-2. SEM images of pure silver sample retrieved on 21 months exposure from West
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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s
Beam Current = 100.0 Mag= 250X
Aperture Size = 100.0 um

Signal A = SE1 Date :10 May 2011

EHT = 20.00 kV T ‘Beam Current = 100.0 uA Mag= 100X
4 Aperture Size = 100.0 m
Signal A =SET Date :10 May 2011

B .
Baam Current= 100.0pA Mag= 200K X
Aperiure Size = 100.0 pm
Signal A =SE1 Date :10 May 2011

Boam Current = 100.0pA
Aperture Size = 100.0 pm
Signal A = SEY Date 10 May 2011

(©)
Figure E-3. SEM images of pure silver sample retrieved on 18 months exposure from West
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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Boam Current = 100.0 A Mag 0x | ) b " Beam Current= 1000uA  Mag
Apenure Size = 160.0 pm Aperure Size = 160.0 um
Signal A =SET Dote 126 Dec 2010 Signal A = SE1 Dote 128 Doc 2010

nA

. & s, ; B R < ’ Forn
00.0 uA Mag= 500X EHT =20.00 KV X Mag= 200K X
Aperture Size = 100.0 pm iProbe=  §pA
Signal A = SE1 Date :28 Dec 2010 i H WD = g.5mm Signal A=SE1 Date :28 Doc 2010

(d)
Figure E-4. SEM images of pure silver sample retrieved on 15 months exposure from West
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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Beam Mag= 100X Mag= 250
Aperture Size = 100.0 im
Signal A =SE1 Date :28 Gct 2010

Aperture Size = 100.0 m
Signal A = SE1 Date :28 Oct 2010

(b)

oty

EHT =20.00 KV Beam Current= 100.0 pA Mag= 200K X
iProbe= 496 pA 1 Aperture Size = 100.0 um
WD = 7.5mm Signal A=SE1 Date :28 Oct 2010

« 3 - - e WL gy
EHT = 2000 KV Beam Current = 100.0 A Mag= 500X
iProbe= 496 pA Y. | Aperture Size = 100.0 pm
WD=7.5mm = - Signal A = SE1 Date :28 Oct 2010

»
(c) (d)

Figure E-5. SEM images of pure silver sample retrieved on 12 months exposure from West

Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and

(d) 2000X magnification.
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EHT = 20.00 kv Beam Gurrent = 100.0 uA Beam Current = 100.0 pA
20 IProbe=_ 194pA Aperture Size = 100.0 Lim Aperture Size = 100.0 i
W= 7.5mm Signal A= SET Date :6 Cct 2010 Signal A = SE1 Dato 6 0ct 2010
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EHT = 20.00 &V e : Beam Current= 100.0 A Mag= 200 KX
iProbe= 194pA ! ~ Aperture Size = 100.0 um

g 2 Signal A=SE1 Date :6 0ct 2010

B ik B o
EHT = 20.00 KV Beam Current= 100.0 pA Mag= 500X
IProbe= 184pA Aperture Size = 100.0 um
WD= 7.5mm Signal A = SE1

(©) (d)
Figure E-6. SEM images of pure silver sample retrieved on 9 months exposure from West
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and

(d) 2000X magnification.

Date :6 Oct 2010
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am Curra .0pA og= EHT = 2 B Beam Current= 100.0uA
20um IProbe= 194 pA Aperture Size = 100.0 pm Aperture Size = 160.0 pm
H Signal A =SEY Dote :27 Sep 2010 - - Signal A = SE1 Dote :27 Sep 2010

3

4y

BIRRR

i

N

4 AL ek - B e v & = "
EHT =2000kV Mag= 500X EHT = 20.00 KV P Baam Curront= 100.0 A
I Probe= 184pA Aperture Size = 100.0 pm iProbe= 194pA N Aperture Size = 100.0 ym
WD = 8.0mm Signal A = SET Data :27 Sep 2010 H WD = 9.5mm Signal A=SE1 Date :27 Sep 2010

(c) (d)
Figure E-7. SEM images of pure silver sample retrieved on 6 months exposure from West
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 1000X magnification.
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EHT = 20.00 kv ; Beam Curramt = 100.0 A

IProbe=  4pA Aperture Size = 100.0 pm

WD= 8.5mm Signal A =SET Date 13 Jan 2010

EHT = 20.00 kV Boam Current = 100.0 pA
20um IProbe= 348 pA Aperture Size = 160.0 pm
i Signal A = SE1 Dote 13 Jan 2010

EHT = 2000 kV Boam Current = 100.0uA Mag= 500X
I Probe= 348 pA ¢ Aperture Size = 100.0 pm
WD = 8.5mm e Signal A = SEY Date 13 Jan 2010

Ykt faas ki -
EHT = 20.00 KV Boam Current= 100044 Mag= 1.00KX
iFrobe= 348 pA Aperture Size = 1000 pm
WD = 8.5mm Signat A =SE1 Date 113 Jan 2010

(d)

Figure E-8. SEM images of pure silver sample retrieved on 3 months exposure from West
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification and
(d) 1000X magnification.
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EHT = 20.00 kv Baam Currant = 100.0uA Mag= 100X Boam Current = 100.0 uA Mag= 250X
$ Aperture Size = 30.00 pm - N Aperture Size = 30.00 ym
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EHT = 20.00 KV Mag= 500X EHT =20.00 KV Beam Current= 100.0 pA Mag= 200K X

iProbe=  3pA Aperture Size = 30.00 pm ; iProbe=  3pA N Aperture Size = 30,00 um
WD = 8.0mm - Signal A = SE1 Date :10 Nov 2011 H WD = 8.0mm s Signal A=SE1 Date :10 Nov 2011

(©) (d)
Figure E-9. SEM images of aluminum alloy 7075 sample retrieved on 24 months exposure
from West Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.

14

270
Distribution Statement A. Approved for Public Release.



EHT = 2000 kY EHT = 2000 kV Beam Current = 100.0uA
IProbe= 3pA Aperture Size = 30.00 ym Jm IProbe= 3pA Aperture Size = 30.00 um
Signal A =SET v Signal A = SE1

EHT=2000kV | " Boam Current= 100.0A Mag= 500X
iProbe=  3pA . Wi Aperture Size = 30.00 pm
= Signat A = SE1 Date 9 Nov 2011

EHT = 20.00 KV
iProbe=  3pA
WD = 7.5mm

H ] N
(©) (d)
Figure E-10. SEM images of aluminum alloy 7075 sample retrieved on 21 months exposure
from West Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.

Beam Current= 100.0 pA Mag= 200K X
Aperture Size = 30.00 ym
Signal A =SE1 Date :9 Now 2011
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EHT = 20.00 kV Baam Current = 100.0pA Mag= 100X EHT = 20.00 kv Beam Current = 100.0 uA Mag= 250X
IProbe= 8pA Aperture Size = 100.0 ym S IProbe= 8pA Aperture Size = 100.0 um

Signal A=SE1 Date 10 May 2011 WD= 6.5mm Signal A = SE1 Date 10 May 2011

Boam Current= 100.0 A Mag= 200K X
Aperture Size = 100.0ym
Signal A=SE1 Date :10 May 2011

EHT = 20.00 kV Beam Current = 100.0 uA Mag= 500X EHT =20.00 KV
iProbe= 8pA Wi Aperture Size = 100.0 ym H iProbe=  8pA
WD = 6.5mm E Signaf A= SE1 Date :10 May 2011 H WO = 6.5mm

(c) (d)
Figure E-11. SEM images of aluminum alloy 7075 sample retrieved on 18 months exposure
from West Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Beam Current = 100.0pA
Aperture Size = 160.0 im
Signal A = SE1

0 _

Aperture Size = 100.0 pm
Signal A=SE1 Date :28 Dec 2010

- i &y o s - g
EHT = 20,00 KV 3 Beam Current = 100.0uA Mag= 500X EHT = 20.00 KV By 0 Mag= 200K X

-0 A
iProbes  8pA Aperture Size = 100.0 pm iProbes  8pA ) Aperture Size = 100.0 ym
WD = 80mm - Sigral A= SE1 Date :26 Dec 2010 H WD = 8.0 mm Signal A =SET Date :28 Dec 2010

Figure E-12. SEM images of aluminum alloy 7075 sample retrieved on 15 months exposure
from West Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Baam Current = 100.0pA Mag= 100X EHT = 20.00 kv Boam Current = 100.0 uA Mag= 250X
Aperture Size = 100.0 pm . I Probe= 496 pA Aperture Size = 100.0 m

Signal A =SET Date :28 Oct 2010 WD= 8.0 mm X Signal A = SEY Date :28 Oct 2010

EHT =2000kV 100.0 uA Mag= 500X EHT = 20.00 KV Baam Current= 100.0uA Mag= 200K X
i Probe= 496 pA Aperture Size = 100.0 pm '_J" iProbe= 496 pA Apertura Size = 100.0 um
WD = 80mm Signal A = SET Date :26 Oct 2010 WD = 8.0mm Signal A=SE1 Data :28 Oct 2010

(©) (d)
Figure E-13. SEM images of aluminum alloy 7075 sample retrieved on 12 months exposure
from West Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X magnification.
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Beam Current = 100.0 A

Apertre Size = 100.0 um

Signal A= SE1 Date :6 Oct 2010

Beam Current = 100.
Aperture Size = 100.0 i
Signal A=SET Date -6 Oct 2010

EHT = 20.00 kV Boam Current= 100.0 A Mag= 200KX
IProbe= 194pA Aperture Size = 100.0 ym
WD = 7.6 mm Signal A=SE1 Date :6 Oct 2010

(©) (d)
Figure E-14. SEM images of aluminum alloy 7075 sample retrieved on 9 months exposure
from West Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X magnification.

. . ]
EHT = 2000 kV Beam Current = 100.0 A Mag= 500X
1Probe= 184pA Aperture Size = 100.0 um

WD'= 7.5mm Signal A = SE1 Date :6 Oct 2010
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Boam Currant = 100.0 pA

Aperture Size = 100.0 m
Signal A =SET

A ;
Mag= 100X

EHT = 20.00 kV Boam Current = 100.0 uA Mag= 250
IProbe= 184pA Aperture Size = 100.0 um
WD = 8.5mm Signal A= SE1 Date :27 Sep 2010

Date :27 Sep 2010

Current = 100.0pA
Aperture Size = 100.0 pm
Signal A = SET

(b)

Mag= 500X

Date :27 Sep 2010

Figure E-15. SEM images of aluminum alloy 7075 sample retrieved on 6 months exposure
from West Coast Ship site. (a) 100X magnification (b) 250X magnification, and (c) 500X

magnification..
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urrent = 100.0 uA Mag= 30X - . 190. Mag= 100X

Aperture Size = 100.0 ym perture .0 m
Signal A =SEY Date 14 Jan 2010 2 Date 14 Jan 2010

Boam Curront = 1000 uA
Apertura Size = 100.0pm
Signal A = SE1 b Signal A = SEY Dato 14 Jan 2010

(©
Figure E-16. SEM images of aluminum alloy 7075 sample retrieved on 3 months exposure
from West Coast Ship site. (a) 30X magnification (b) 100X magnification, (c) 250X
magnification, and (d) 500X magnification.
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[ eV e s % 2
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(d)

Figure E-17. SEM images of aluminum alloy 6061 sample retrieved on 24 months exposure
from West Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Beam Current = 100.0 pA
Aperture Size = 30.00 um
Signal A =SET Date :9 Nov 2011 Z Signal A = SE1 Date -9 Nov 2011

B LA i i
Beam Current = 100.0 pA Mag= 500X Baoam Current= 100.0 uA Mag= 200KX
Aperture Size = 30.00 pm Aperture Size = 30.00 um
Signal A =SET Date :9 Nov 2011 H Signal A=SE1 Date :9 Nov 2011

(©) (d)
Figure E-18. SEM images of aluminum alloy 6061 sample retrieved on 21 months exposure
from West Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification
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(©) (d)
Figure E-19. SEM images of aluminum alloy 6061 sample retrieved on 18 months exposure
from West Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification
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(d)

Figure E-20. SEM images of aluminum alloy 6061 sample retrieved on 15 months exposure
from West Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification
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EHT = 20.00 kv Beam Current = 100.0 pA Mag= 250X
I Probe= 496 pA Aperture Size = 100.0 m
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00KV Beam Current = 160.0 pA Mag= 100X
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(c) (d)
Figure E-21. SEM images of aluminum alloy 6061 sample retrieved on 12 months exposure
from West Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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EHT = 20,00 kY Beam Current = 100.0 A Mag= 250X
IProbe= 194 pA Aperture Size = 100.0 m
WD = 7.5mm Signal A = SE1 Date :7 Oct 2010

Aperture Size = 100.0 m
Signal A= SET Date :7 Oct 2010

o

EHT = 20.00 KV Beam Current= 100.0 pA Mag= 200K X
iProbe= 184pA Aperture Size = 100.0um
W= 7.5mm Signal A =SE1 Date :7 Oct 2010

H
(c) (d)

Figure E-22. SEM images of aluminum alloy 6061 sample retrieved on 9 months exposure
from West Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.

EHT = 2000 kV Beam Current = 100.0 A Mag= 500X
iProbe=_ 184pA Aperture Size = 100.0 ym
WD = 7.5mm Signaf A = SE1 Date :7 Oct 2010
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‘Boam Currant = 160.0pA EHT = 20.00 KV Boam Current = 100.0 pA Mag= 250X
IProbe= 184pA Aperture Size = 100.0 im
WD = 8.5 mm s Signal A= SE1 Date :27 Sep 2010

Aperture Size = 100.0 m
Signal A =SET Date :27 Sep 2010

(b)

EHT = 2000 kV - Boam Current = 100.0 A Mag= 500X
IProbe= 18spa Aperture Size = 100.0 pm
WD = 8.5mm Signal A = SET Date :27 Sep 2010

(©)
Figure E-23. SEM images of aluminum alloy 6061 sample retrieved on 6 months exposure
from West Coast Ship site. (a) 100X magnification (b) 250X magnification, and (c) 500X
magnification..
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‘Beam Curra OuA  Mag= 100X EHT = 204
Aperture Size = 100.0m [Probe= 496 pA
Signal A= SE1 WD= 8.5 mm

EHT=2000kV Boam Current = 100.0uA Mag= - Boam Curront = 1000 uA Mag= 1.00KX
4 Aperture Size = 100.0 pm : Apertura Size = 100.0pm
Signal A =SE1 Date :14 Jan 2010 H - Signal A = SE1 Date :14 Jan 2010

Figure E-24. SEM images of aluminum alloy 6061 sample retrieved on 3 months exposure
from West Coast Ship site. (@) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 1000X magnification.
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EHT = 20.00 kv Beam Current = 160.0 pA Mag= 100X EHT = 20.00 kV Beam Current = 100.0 pA Mag= 25
IProbe=  3pA Aperture Size = 30.00 pm IProbe=  3pA Aperture Size = 30.00 pm
WD= 8.0mm Signal A=SE1 Date 10 Nov 2011 WD = 8.0mm Signal A = SEY Date 10 Nov 2011

(b)

Beam Current = 100.0 A Mag= 500X
Aperture Size = 30.00 pm
Signal A = SE1 Date :10 Nov 2011

(d)

Figure E-25. SEM images of aluminum alloy 2024 sample retrieved on 24 months exposure
from West Coast Ship site. (a) 100X magnification (b) 250X magnification, and (c) 500X
magnification.
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Beam Current = 100.0pA Mag= 250X
Aperture Size = 30.00 um - Aperture Size = 30.00 um
Signal A =SET Date -9 Nov 2011 Z Sl Signal A = SE1 Date -9 Nov 2011

i % 4 1
EHT = 20.00 kV Boam Current = 100.0 uA Mag= 500X EHT =20.00 KV Baam Curront= 100.0 pA Mag= 200K X
iProbes  3pA Aperture Sizo = 30.00 pm iProbe=  3pA Aperture Size = 30.00 ym
WD = 7.0mm Sigial A= SE1 Date :9 Nov 2011 H WD = 7.0 mm Signal A =SE1 Date :9 Nov 2011

(©) (d)
Figure E-26. SEM images of aluminum alloy 2024 sample retrieved on 21 months exposure
from West Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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4 PP Ed
EHT = 20.00 kY rent = 100.0 A Mag= 250X

Boam Current = 100.0 A
Aperture Size = 100.0 um
Signal A =SET

EHT = 20.00 kv
IProbe=  8pA
WD= 7.0 mm

IProbe=  8pA Aperture Size = 100.0 ym
WD= 7.0 mm Signal A = SE1 Date 10 May 2011

(2)

* g WP

e \
EHT = 20.00 KV Beam Current= 100.0 pA Mag= 200K X
iProbe=  §pA Aperture Size = 100.0 ym

WD = 7.0mm B Signal 4 =SE1 Date :10 May 2011

(©) (d)
Figure E-27. SEM images of aluminum alloy 2024 sample retrieved on 18 months exposure
from West Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.

EHT = 20.00kV Beam Current = 100.0 pA Mag= 500X
iProbe=  8pA 5 Apertura Size = 100.0 pm
WD = 7.0mm - Sigral A =SE1 Date :10 May 2011
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EHT=2000kV Beam Cun 100.0 A Mag= 100X EHT = 20.00 kV 5 Y COPA  Mag= 250X
IProbe=  8pA Aperture Size = 100.0 pm IProbe=  8pA 3 Aperture Size = 100.0 ym
WD= 9.0mm Signal A=SET Date :28 Dec 2010 Signal A = SEY Date :28 Dec 2010

) P
X P " 3. &y 3
EHT = 20,00 kV Beam Current = 100.0 A Mag= 500X EHT =20.00 KV Baam Curront= 100.0 uA Mag= 200K X
iProbe=  8pA Aperture Size = 100.0 pm '_11 iProbe=  §pA Aperture Size = 100.0 ym
WD = 9.5mm Sigial A= SE1 Date :28 Dec 2010 WD = 9.5 mm T Signal A= SE1 Date :28 Dec 2010

(©) (d)
Figure E-28. SEM images of aluminum alloy 2024 sample retrieved on 15 months exposure
from West Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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s A

EHT = 20.00 kv Mag= 100X
IProbe= 496 pA Aperture Size = 100.0 pm
E Signal A=SET Date :28 Oct 2010

X -« R . 3
EHT = 20.00 kv 100.0pA Mag= 250X

I Probe= 496 pA Aperture Size = 100.0 m

WD = 8.0mm Signal A = SEY Date :28 Oct 2010

(b)
¥

3 s ;
EHT = 20.00 KV Beam Current= 100.0 pA Mag= 200K X
iProbe= 496 pA Aperture Size = 100.0 ym

WD = 8.0mm Signal A =SE1 Dare :28 Oct 2010

(c) (d)
Figure E-29. SEM images of aluminum alloy 2024 sample retrieved on 12 months exposure
from West Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.

EHT = 2000 KV Beam Current = 100.0 pA Mag= 500X
iProbe= 496 pA Aperture Size = 100.0 pm
WD = 8.0mm Signal A = SE1 Date :28 Oct 2010
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Mag= 100X EHT = 20,00 KV Beam Current = 100.0 A Mag= 250X

100.0pm IProbe= 194 pA Aperture Size = 100.0 m
Signal A= SE1 Date .7 Oct 2010 Signal A = SE1 Date :7 Ot 2010

Y 1 = < 4 3 4
EHT = 20.00 kV % ¥ Beam Current = 100.0 A Mag= 500X EHT = 20.00 kV Mag= 200K X

1Probe= 194pA \ Aperture Size = 100.0 ym e IProbe= 194pA
WD = 8.0mm - Signaf A = SET Date :7 Oct 2010 WD = 8.0 mm

SAYTON
(©) (d)
Figure E-30. SEM images of aluminum alloy 2024 sample retrieved on 9 months exposure
from West Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.

0um
Signal A = SE1 Date 7 Oct 2010
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” ¢ o S! kb - 3
Beam Current = 100.0 A Mag= 100X EHT = 20.00 kY Boam Current = 100.0 pA
IProbe= 194 pA Aperture Size = 100.0 pm
WD = 8.0 mm Signal A = SE1 Date :27 Sep 2010

Aperture Size = 100.0 m
Signal A =SET Date :27 Sep 2010

(b)

Beam Current= 100.0 A Mag= 500X
Aperture Sizo = 100.0 pm
Signal A =SET Date :27 Sep 2010

(©)
Figure E-31. SEM images of aluminum alloy 2024 sample retrieved on 6 months exposure
from West Coast Ship site. (a) 100X magnification (b) 250X magnification, and (c) 500X
magnification .
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W

Mag= 250X

nt= 100
Aperture Size = 100.0 pm
Signal A =SET Date :14 Jan 2010

Aperture Size = 100.0 m
Signal A = SE1 Date :14 Jan 2010

(b)

EHT =20.00 KV
iProbe= 348 pA. z
WD = 8.5mm = Signal 4 =SET Date :14 Jan 2010

(©) (d)
Figure E-32. SEM images of aluminum alloy 2024 sample retrieved on 3 months exposure
from West Coast Ship site. (a) 100X magnification, (b) 250X magnification, (c) 500X
magnification, and (d) 1000X magnification.

EHT = 2000 KV
i Probe= 348 pA 2
WD = 8.5mm Signal A = SET Data :14 Jan 2010
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Beam Current = 100.0 A Mag= 25
Aperture Size = 30.00 um
Signal A = SEY Date 14 Nov 2011

(b)

Aperture Size = 30.00 um
Signal A =SET Date :14 Nov 2011

Eon, z 0 X 7Y 2 5
EHT = 2000 kV Beam Current = 100.0 uA Mag= 500X
iProbe=  3pA Aperture Size = 30.00 pm
WD = 8.0mm Signal A = SE1 Date :14 Nov 2011

EHT = 20.00 KV Beam Current= 100.0 pA Mag= 200K X
iProbe=  3pA Aperture Size = 30,00 um
WD = 8.0mm Signal A=SE1 Date :14 Wov 2011

H
(©) (d)

Figure E-33. SEM images of pure copper sample retrieved on 24 months exposure from West

Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and

(d) 2000X magnification.
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= ; s L o

‘Beam Current = 100.0 uA Beam Current = 100.0 uA Mag= 250X
Aperture Size = 30.00 pm Aperture Size = 30.00 um

Signal A =SET Date :9 Nov 2011 £ Signal A = SE1 Date :9 Nov 2011

Beam Current = 100.0 pA Mag= 500X =204 Beam Current= 100.0 yA Mag= 200KX
Aperture Size = 30.00 pm - Aperture Size = 30.00 um
Signal A =SET Date :9 Nov 2011 H g - Signal A=SE1 Date :9 Nov 2011

(©) (d)
Figure E-34. SEM images of pure copper sample retrieved on 21 months exposure from West
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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EHT = 20.00 kv Baam Current = 100.0uA Mag= 100X - EHT = 20.00 kv Boam Current = 100.0 uA Mag= 250X
IProbe=  8pA Aperture Size = 100.0 m om IProbe=  8pA Aperture Size = 100.0 pm
WD= 8.0mm Signal A =SET Date 10 May 2011 i WD= 80mm Signal A = SE1 Date :10 May 2011

- LAY F ek & - Gl 2 5 d
EHT =2000kV Boam Current = 100.0 uA Mag= 500X .- Baam Curront= 100.0 A Mag= 200K X
iProbe=  8pA Aperture Size = 100.0 pm I = 4 Aperture Size = 100.0 um
WD = 80mm Signal A = SET Date :10 May 2011 H = 81 Signal A=SE1 Data :10 #ay 2011

(©) (d)
Figure E-35. SEM images of pure copper sample retrieved on 18 months exposure from West
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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eam Curre Mag= 100X
Aperture Size = 100.0 m
WD= 8.0.mm Signal A =SET

EHT = 20.00 kv Beam Current = 100.0 pA Mag= 250X
IProbe=  8pA Aperture Size = 100.0 m
WD = 8.0mm & & Signal A = SE1 Date :28 Dac 2010

)

20um

Date :28 Dec 2010

EHT =20.00 KV Beam Current= 100.0 pA Mag= 200K X
iProbe=  8pA DAY Aperture Size = 100.0 um
WD = 8.5mm = E Signal A =SE1 Data :28 Dec 2010

EHT = 2000 KV
iProbe=  8pA Aperture Size = 100.0 pm
WD = 8.0mm z Signal A = SEY Date :28 Dec 2010

10m

(d)

Figure E-36. SEM images of pure copper sample retrieved on 15 months exposure from West
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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. : 00.0 pA Mag= 250X
Aperture Size = 100.0 um i - Aperture Size = 100.0 um

Signal A=SET Date :28 Oct 2010 =8 Signal A = SE1 Date :28 Oct 2010

o

» - Feh 5
o P - B e < et S -
EHT = 2000 kV Beam Current = 100.0 pA Mag= 500X EHT =20.00 KV Beam Current= 100.0 pA Mag= 200KX
i Probe= 456 pA Aperture Size = 100.0 pm '_J( iProbe= 496pA 1 Aperture Size = 100.0 um

Figure E-37. SEM images of pure copper sample retrieved on 12 months exposure from West
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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L L o

Beam Current = 100.0 A

Aperture Size = 100.0 m
Signal A= SET

Aperture Size = 100.0 m
Signal A = SE1 Date :7 Oct 2010

o : ’ .- L :
Beam Current = 100.0uA = =20, Beam Current= 100.0 A Mag= 200KX
Aperture Size = 100.0 ym it = Aperture Size = 100.0um
Signaf A = SE1 Date :7 Oct 2010 g Signal A= SE1 Dare:7 Ot 2010

(©) (d)
Figure E-38. SEM images of pure copper sample retrieved on 9 months exposure from West
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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i it "7,
Boam Currant = 100.0 pA

IProbe= 194pA Aperture Size = 100.0 m

WD= 8.5mm S Signal A =SET Date :27 Sep 2010

EHT = 20.00 kV Beam Current =
IProbes= 154 pA Aperture Size = 100.0 im
WD= 8.5mm S Signal A= SE1 Dete 27 Sep 2010

(b)

Mag=

=
i Probe= 184 pA
WD = 8.5mm Signal A = SET Data :27 Sep 2010

Figure E-39. SEM images of pure copper sample retrieved on 6 months exposure from West
Coast Ship site. (a) 100X magnification (b) 250X magnification, and (c) 500X magnification.
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EHT = 20.00 kv
IProbe= 257ph

Boam Currant = 100.0 A
Aperture Size = 100.0 m
Signal A =SET Date :13 Jan 2010

Beam Current = 100.0 A

Aperture Size = 100.0 m
Signal A = SE1

Date 14 Jan 2010

;-
EHT = 20,00 KV
iProbe= 707 pA
WD = 8.5mm

ey B
Beam Current = 100.0pA Mag= 500X
Aperture Size = 100.0 pm
Signal A = SE1 Data :14 Jan 2010

. W
Boam Current = 100.0 uA

Aperture Size = 100.0 pm
Signal A = SE1

Mag= 100K X

Date 14 Jan 2010

Figure E-40. SEM images of pure copper sample retrieved on 3 months exposure from West
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 1000X magnification.
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EHT = 2000 kv
IFrobe=  3pA
WD= 8.0 mm

Currant= 100.0uA
Aperure Size = 30.00 pm
Signal A=SEf

Mog= 100X

Date 14 Nov 2011

EHT = 20.00 kv

IFrobe=  3pA
WD = 8.0 mm

Beam Current = 100.0 uA M‘lg- 250%
Aperture Size = 30.00 um
Signal A = SE1 Date :14 Nov 2011

G
EHT = 2000 kV
iProbe=  3pA
WD = 8.0mm

Boam Current = 100.0pA
Aperture Size = 30.00 pm
Signal A = SEY

Hag= 500X

Date :14 Nov 2011

EHT =20.00 KV
IProbe= 3pA
WD = 8.0 mm

Baam Current= 100.0 uA Mag= 200KX
Aperture Size = 30.00 um
Signal A=SE1 Date :14 Nov 2011

(d)

Figure E-41. SEM images of 1010 steel sample retrieved on 24 months exposure from West
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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Mag= 100X EHT = 20.00 kY Boam Current = 100.0 pA Mag= 250X

IFrobe=  3pA Aperture Size = 30.00 pm
Date 10 Nov 2011 WD= 8.0 mm 5 Signal A = SE1 Date 10 Nov 2011

EHT =20.00kV
IProbe=  3pA
WD = 8.0mm = Signal A =SET Date :10 Nov 2011 . - Signal A=SE1 Date 110 Nov 2011

(©) (d)
Figure E-42. SEM images of 1010 steel sample retrieved on 21 months exposure from West
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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EHT = 20.00 kv p Boam Currey 00.0 A
IProbe=  8pA Aperture Size = 100.0 m
WD = 8.0mm Signal A = SE1 Date 11 May 2011

(b)

Boam .0 A
Aperture Size = 100.0 m
Signal A =SET Date :11 May 2011

EHT = 2000 KV Beam Current = 100.0 pA Mag= 500X
iProbe=  8pA Aperture Size = 100.0 pm
WD = 8.0mm Signal A = SE1 Data 11 May 2011

EHT = 20.00 KV
iProbe=  8pA
WD = 8.0mm

Boam Current= 100.0 1A Mag= 200KX
Aperture Size = 100.0 um
Signal A=SE1 Date :11 May 2011

(d)
Figure E-43. SEM images of 1010 steel sample retrieved on 18 months exposure from West
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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Boam Currant = 100.0 A
Aperture Size = 100.0 m Aperture Size = 160.0 um
Signal A =SET . Signal A = SE1

200m

Ted

LW o - - 3 :
Beam Current = 100.0pA Mag= 500X Baam Current= 100.0 A Mag= 200KX
Aperture Size = 100.0 pm i Aperture Size = 100.0 um

Signal A = SE1 Data :3 Jan 2011 . Signaf A=SE1 Date -3 Jan 2011

(c) (d)
Figure E-44. SEM images of 1010 steel sample retrieved on 15 months exposure from West
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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EHT=2000kV Beam Currant = 100.
[Frobe=  29pA Aperre Size = 160.0 pm
WD= 9.5mm Signal A =SET Dote :29.0ct 2010

Beam Ci ¥
Aperture Size = 100.0 im
Signal A= SE1

Mag= 100X

EHT = 20,00 KV Beam Current = 100.0pA Mag= 500X
iProbes  29pA Aperture Size = 100.0 pm
WD = 9.5mm Signal A = SE1 Date :29 Oct 2010

EHT =20.00 KV Beam Current= 100.0 pA Mag= 200K X
iProbe=  28pA Aperture Size = 100.0 ym
WD = 9.5mm Signal A=SE1 Date :29 Oct 2010

(d)

Figure E-45. SEM images of 1010 steel sample retrieved on 12 months exposure from West
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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EHT = 20,00 KV
Aperture Size = 100.0 m IProbe= 194 pA Aperture Size = 100.0 m
Signal A= SE1 WD= 8.5mm Signal A = SE1 Date :7 Ot 2010

EHT = 20.00 KV Beam Current = 100.0 uA Mag= 500X EHT = 20.00 KV 7 Beam Current= 100.0 yA
iProbe= 184pA Aperture Size = 100.0 ym e iProbe= 184pA Aperture Size = 100.0 um
WD= 85mm Signal A = SE1 Date :7 Oct 2010 WD = 85mm Signal A =SE1 Date :7 Oct 2010

(©) (d)
Figure E-46. SEM images of 1010 steel sample retrieved on 9 months exposure from West
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 2000X magnification.
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EHT = 20.00 kY Boam Current = 100.0 A
IProbe= 194 pA Aperture Size = 100.0 pm
WD = 80mm 5 Signal A = SE1 Date 1 Oct 2010

(6

EHT = 2000 kY Baam Current = 100.0 pA Mag= 100X
IProbe= 194pA Aperture Size = 100.0 pm
WD= 8.0.mm £ Signal A =SET Date :1 Oct 2010

P

Beam Current= 100.0 A Mag= 100KX
Aperture Size = 100.0 um
Signal A=SE1 Date : Oct 2010

EHT = 20.00kV = Boam Current = 100.0pA Mag= 500X
I Probe= 184 pA Aperture Size = 100.0 pm
WD = 8.0mm Signal A = SE1 Date :1 0ct 2010

(d)

Figure E-47. SEM images of 1010 steel sample retrieved on 6 months exposure from West
Coast Ship site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and
(d) 1000X magnification.
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s ¥

‘Beam Current = 100.0 uA Mag= 1
Aperture Size = 100.0 m

Signal A =SE1 Date :14 Jan 2010

Beam 0 A
Aperture Size = 100.0 m
Signal A= SE1 Date :14 Jan 2010

(b)

Figure E-48. SEM images of 1010 steel sample retrieved on 3 months exposure from West
Coast Ship site. (a) 100X magnification and (b) 250X magnification.
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Appendix F
Scanning Electron Microscopy Images
(Hickam AFB, HI)
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(© (d)
Figure F-1. SEM images of pure silver sample retrieved on 24 months exposure from Hickam
AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)
2000X magnification.
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(©) (d)
Figure F-2. SEM images of pure silver sample retrieved on 21 months exposure from Hickam
AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)
2000X magnification.
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(d)
Figure F-3. SEM images of pure silver sample retrieved on 18 months exposure from Hickam
AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)
2000X magnification.
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(© (d)
Figure F-4. SEM images of pure silver sample retrieved on 15 months exposure from Hickam
AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)
2000X magnification.
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Aperture Size = 100.0 um
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(©
Figure F-5. SEM images of pure silver sample retrieved on 12 months exposure from Hickam
AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)
2000X magnification.

10

319
Distribution Statement A. Approved for Public Release.



A
lz_n‘“"‘ IProbe= 184 pA N Aperture Size = 100.0 pm a Aperture Size = 100.0 ym
WD= £.0mm itk Signal A = SET Date :3 Oct 2010 & Signal A = SE1 Date :8 Oct 2010

| 5305 o A
EHT = 20.00 KV Beam Current= 100.0 A Mag= 200K X

iProbe= 184pA Aperture Size = 100.0 um
WD = 8.0mm Signal A =SE1 Date :8 Oct 2010

(©) (d)
Figure F-6. SEM images of pure silver sample retrieved on 9 months exposure from Hickam
AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)
2000X magnification.
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(©) (d)
Figure F-7. SEM images of pure silver sample retrieved on 6 months exposure from Hickam
AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)
1000X magnification.
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(© (d)
Figure F-8. SEM images of pure silver sample retrieved on 3 months exposure from Hickam
AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification and (d)
1000X magnification.
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Beam Current = 100.0pA Mag= 250X
Aperture Size = 30.00 um
Signal A = SE1 Date 14 Nov 2011

Aperture Size = 30.00 um
Signal A =SET Date :14 Nov 2011

()
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(c) (d)
Figure F-9. SEM images of aluminum alloy 7075 sample retrieved on 24 months exposure
from Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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(©) (d)
Figure F-10. SEM images of aluminum alloy 7075 sample retrieved on 21 months exposure
from Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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(©) (d)
Figure F-11. SEM images of aluminum alloy 7075 sample retrieved on 18 months exposure
from Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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(©) (d)
Figure F-12. SEM images of aluminum alloy 7075 sample retrieved on 15 months exposure
from Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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(©) (d)
Figure F-13. SEM images of aluminum alloy 7075 sample retrieved on 12 months exposure
from Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X magnification.
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(c) (d)
Figure F-14. SEM images of aluminum alloy 7075 sample retrieved on 9 months exposure
from Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X magnification.

19

328
Distribution Statement A. Approved for Public Release.



E KV
IProbe= 171pA - Aperture Size = 100.0 pm
WD= 8.5mm Signal A =SET Date :25 Mar 2010

Boam Cumont= 1000uA  Mag= 1.00KX
2 Aperture Size = 100.0 pm
Signal A =SE1 Date :25 Mar 2010 H - Signal A = SE1 Date :25 Mar 2010

(©
Figure F-15. SEM images of aluminum alloy 7075 sample retrieved on 6 months exposure
from Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification and (d) 100X magnification
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(©)
Figure F-16. SEM images of aluminum alloy 7075 sample retrieved on 3 months exposure
from Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 1000X magnification.
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(©) (d)
Figure F-17. SEM images of aluminum alloy 6061 sample retrieved on 24 months exposure
from Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.

Baoam Current= 100.0 uA Mag= 200KX
Aperture Size = 30.00 um
Signal A=SE1 Date :21 Nov 2011
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(d)

Figure F-18. SEM images of aluminum alloy 6061 sample retrieved on 21 months exposure
from Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification
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(©) (d)
Figure F-19. SEM images of aluminum alloy 6061 sample retrieved on 18 months exposure
from Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification
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(d)

Figure F-20. SEM images of aluminum alloy 6061 sample retrieved on 15 months exposure
from Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification
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(©) (d)
Figure F-21. SEM images of aluminum alloy 6061 sample retrieved on 12 months exposure
from Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.

26

335
Distribution Statement A. Approved for Public Release.



EHT = 20.00 kv Beam Current = 100.0 A Mag= 100X

z EHT = 20,00 kV o Beam Current = 100.0 A Mag= 250X
'Z_U{um IProbe= 184 pA 1 Aperture Size = 100.0 pm

IProbe= 184 pA N Aperture Size = 100.0 pm
Signal A = SE1 Date :8 Oct 2010

(b)

WD= 8.5 mm Signal A=SET Date :3 Oct 2010

EHT = 20.00kV
10um iProbe= 194 pA
WD = 8.5mm

Beam Current = 100.0 A Mag= 500X
Aperture Size = 100.0 ym
Signal A = SE1 Date :8 Oct 2010

EHT = 20.00 KV Beam Current= 100.0 pA Mag= 200K X
iProbe= 184pA Aperture Size = 100.0um
WD = 8.5mm Signal A =SE1 Date :8 Oct 2010

N H

(©) (d)
Figure F-22. SEM images of aluminum alloy 6061 sample retrieved on 9 months exposure
from Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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(©)
Figure F-23. SEM images of aluminum alloy 6061 sample retrieved on 6 months exposure
from Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification and (d) 1000X magnification.
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EHT = 20.00 kY Boam Current = 100.0 A Mag= 250X
IProbe= 454pA N Aperture Size = 100.0 um
WD= 8.5mm ‘ Signal A = SE1 Date :26 Jan 2010

" Boam Current= 100.0pA Mag= 100X
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Signal A =SEf Dote :26 Jan 2010

20um

Beam Current = 100.0 uA Mag= 500X
Aperture Sizo = 100.0 pm
Signal A =SET Date :26 Jan 2010

\ H o !

(©) (d)
Figure F-24. SEM images of aluminum alloy 6061 sample retrieved on 3 months exposure
from Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 1000X magnification.

EHT = 2000 kV ; Beam Current= 100.0 pA Mag= 1.00KX
i Probe= 454 ';N Aperture Size = 100.0 um
= Signal A =SE1 Date :26 Jan 2010
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WD = 8.5mm
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EHT = 20.00 kV Beam Current = 100.0 uA Mag= 250X
IFrobe=  3pA ; Aperture Size = 30.00 um
WD = 7.5mm . Signal A= SE1 Date :21 Nov 2011

(b)

‘Beam Current = 100.0 uA Mag= 100X
Aperture Size = 30.00 pm
Signal A =SET Date :21 Nov 2011

Beam Current = 100.0 pA Mag= 500X

: 2 Beam Curroit = 100.0 A Mag= 200KX
Aperture Size = 30.00 ym 3 ON Aperture Size = 30.00 um
Signal A = SET Date :21 Nov 2011 H = 7. el Signai A = SE1 Date :21 Nov 2011

Figure F-25. SEM images of aluminum alloy 2024 sample retrieved on 24 months exposure
from Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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EHT = 20,00 kY Boam Current = 100.
IFrobe=  8pA Aperture Size = 30.00 m
WD = 6.5 mm : Signal A = SE1 Date :4 Nov 2011

(b)
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20um
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Signal A=SE1 Date :4 Nov 2011

EHT =20.00 KV Bosm Current = 100.0pA Mag= 500X
iProbe=  8pA Aperture Size = 30.00 pm
WD = 6.5mm Signal A = SET Date :4 Nov 2011

EHT = 20.00 KV Beam Current= 100.0 pA Mag= 200K X
iProbe=  §pA Aperture Size = 30.00 ym
WD = 6.5mm Signal 4 =SET Date :4 Now 2011

(c) (d)
Figure F-26. SEM images of aluminum alloy 2024 sample retrieved on 21 months exposure
from Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.

10m
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EHT = 20.00 KV ‘Boam Current = 100. Mag
IProbe=  3pA Aperure Size = 100.0 pm
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Aperture Size = 100.0 m
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EHT = 20.00 kV . Boam Current= 100.0 A Mag= 200K X
IProbe=  3pA Aperture Size = 100.0 ym
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EHT-?GMKV Beam Current= 100.0uA Mag= 500X
iProbem  3pA Aperture Siza = 100.0 pm
WD = 7.0mm Signal A =SE1 Date :13 May 2011

(©) (d)
Figure F-27. SEM images of aluminum alloy 2024 sample retrieved on 18 months exposure
from Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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EHT = 2000 kY : Baam Current = 100.0uA Mag= 100X
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iProbe=  §pA Aperture Size = 100.0 ym
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EHT = 2000 kV " Beam Current = 100.0 pA Mag= 500X
iProbe=  8pA 5 Aperture Sizo = 100.0 pm
WD = 8.5mm : Sigral A= SE1 Date :4 Jan 2011

(©) (d)
Figure F-28. SEM images of aluminum alloy 2024 sample retrieved on 15 months exposure
from Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Beam Current= 100.0 A Mag= 200KX
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(d)

Figure F-29. SEM images of aluminum alloy 2024 sample retrieved on 12 months exposure
from Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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WD = 8.0mm Signaf A = SET Date :8 0ct 2010 WD = 8.0 mm Signal A= SE1 Date :8 Oct 2010

(c) (d)
Figure F-30. SEM images of aluminum alloy 2024 sample retrieved on 9 months exposure
from Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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(©)
Figure F-31. SEM images of aluminum alloy 2024 sample retrieved on 6 months exposure
from Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification , and (d) 2000X magnification.
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Boam Current = 100.0pA Mag= 100X Beam Current = 100.0 pA Mag= 250X
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Figure F-32. SEM images of aluminum alloy 2024 sample retrieved on 3 months exposure
from Hickam AFB site. (a) 100X magnification, (b) 250X magnification, (c) 500X
magnification, and (d) 1000X magnification.
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(d)

Figure F-33. SEM images of pure copper sample retrieved on 24 months exposure from
Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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(© (d)
Figure F-34. SEM images of pure copper sample retrieved on 21 months exposure from
Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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(d)

Figure F-35. SEM images of pure copper sample retrieved on 18 months exposure from
Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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(© (d)

Figure F-36. SEM images of pure copper sample retrieved on 15 months exposure from
Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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Beam Current = 100.0 uA Mag= 100X
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‘Beam Current = 100.0 A Mag= 500X
Aperture Size = 100.0 um
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(© (d)
Figure F-37. SEM images of pure copper sample retrieved on 12 months exposure from

Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.

‘Beam Current= 100.0 pA Mag= 200 KX
Aperture Size = 100.0 ym
Signal A=SE1 Date :4 Nov 2010
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(© (d)
Figure F-38. SEM images of pure copper sample retrieved on 9 months exposure from
Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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(©
Figure F-39. SEM images of pure copper sample retrieved on 6 months exposure from
Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification.,
and (d) 1000X magnification.
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WD = 7.0mm Signal A = SET Date :26 Jan 2010 H - Signal A=SE1 Date :26 Jan 2010

Figure F-40. SEM images of pure copper sample retrieved on 3 months exposure from
Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 1000X magnification.
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Figure F-41. SEM images of 1010 steel sample retrieved on 24 months exposure from
Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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10m

(d)

Figure F-42. SEM images of 1010 steel sample retrieved on 21 months exposure from
Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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(© (d)
Figure F-43. SEM images of 1010 steel sample retrieved on 18 months exposure from
Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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Figure F-44. SEM images of 1010 steel sample retrieved on 15 months exposure from
Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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Figure F-45. SEM images of 1010 steel sample retrieved on 12 months exposure from
Hickam AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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(©) (d)
Figure F-46. SEM images of 1010 steel sample retrieved on 9 months exposure from Hickam
AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)
2000X magnification.
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(©)

(d)

Figure F-47. SEM images of 1010 steel sample retrieved on 6 months exposure from Hickam
AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)

1000X magpnification.
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(©) (d)
Figure F-48. SEM images of 1010 steel sample retrieved on 3 months exposure from Hickam
AFB site. (a) 100X magnification, (b) 250X magnification, (¢) 500X magnification, and (d)
1000X magnification.
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Appendix G
Scanning Electron Microscopy Images
(Tyndall AFB, FL)
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 EHT=2000kV ‘Boam Curront= 100.04A Mag= 100X & ‘Boam Current = 100.0pA Mag= 250X
[Frobe=  3pA Aperture Size = 30.00 pm Aperture Size = 30.00 pm
WD= 9.0 mm Signal A=SE1 Dete 21 Nov 2011 Y Signal A= SE1 Dete :21 Nov 2011

Boem Current= 100.0pA i EHT=2000 KV ‘Boam Current = 100.0pA Mag= 200KX
Aperture Size = 30.00 pm & iProbe=  3pA E Aperture Size= 30.00 um
Signef A= SE1 Date :21 Nov 2011 WD = 9.0 mm Signat A = SE1 Dato :21 Nov 2011

(d)
Figure G-1. SEM images of pure silver sample retrieved on 24 months exposure from
Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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= L IO e
‘Beam Current = 100.0 uA Mag= 100X

Aperture Size = 30.00 pm
Signal A =SET Date :8 Nov 2011

Aperture Size = 30.00 um
Signal A = SE1 Date -8 Nov 2011

3 Cn s B 2w
Seno T R J 7P o) N "8
Beam Current = 100.0 pA Mag= 500X Baam Current= 100.0pA Mag= 200K X
Aperture Size = 30.00 pm ’ Aperiure Size = 30.00 im
- Signal A =SET Date -8 Nov 2011 H . R g Signal A =SE1 Date : Nov 2011

Figure G-2. SEM images of pure silver sample retrieved on 21 months exposure from
Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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S Lt 25 X z = : 7 e

Beam Currant = 100.0pA m Boam Curra 0 A

Aperture Size = 100.0 ym , Aperture Size = 100.0 im

Signal A =SE1 SR Signal A= SE1 Date :2 Sep 2011

EHT =20.00 kV 7 X
iProbes  8pA Aperture Sizo = 100.0 pm IProbe= 8pA Aperiure Size = 100.04m
WD = 7.5mm . - Signal A= SE1 Date :2 Sep 2011 H WD = 7.5mm - Signal A =SE1 Date :2 Sep 2011

(© (d)
Figure G-3. SEM images of pure silver sample retrieved on 18 months exposure from
Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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EHT = 20.00 kV ‘Beam Current = 100.0 uA Mag= 100X . EHT = 20.00 kV Beam Current = IM.B;JA Mag= 250X
IFrobe=  8pA Aperture Size = 100.0 m IFrobe=  8pA Aperture Size = 100.0 m
WD= 7.5mm Signal A =SET Date :14 Apr 2011 Signal A= SE1 Date :14 Apr 2011

EHT = 2000 kV " Mag= 500X EHT = 20,00 KV
IProbe=  8pA Aperture Size = 100.0 pm IProbe= 8pA
WD = 7.5mm Signal A = SET Date 14 Apr 2011 H WD = 7.5mm Signal A= SE1 Date :14 Apr 2011

(© (d)
Figure G-4. SEM images of pure silver sample retrieved on 15 months exposure from
Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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% g 5 g i : e 3 S
EHT = 2000 kv Boam Cur 10004 Mag= 100X E Boam Current = 100.0uA Mag= 250X
Aperture Size = 100.0 m Aperture Size = 100.0 um

Signal A =SE1 Date :10 Nov 2010 . Signal A= SE1 Date :10 Nov 2010

i ) \ - Mg - : i
v KN o AR 5 i > ; # S o o i
EHT=2000 KV Boam Current = 100.0uA Mag= 1 Boam Curront= 100.0wA Mag= 200KX
iProbes  5pA Aperture Sizo = 100.0 pm Aperiure Size = 100.04m
WD= 8.5 mm Signal A = SE1 Dato :10 Nov 2010 . Signal A= SE1 Dato :10 Nov 2610

2hi

(© (d)
Figure G-5. SEM images of pure silver sample retrieved on 12 months exposure from
Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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i
EHT = 20.00 KV Beam Current = 100.0 uA, Mag= 250X
IProbe= 194 pA Aperture Size = 100.0 m

WD = 9.0 mm Signal A = SE1 Date :7 Oct 2010

(b)

EHT = 20,00 KV i Mag= 100X
IProbe= 194pA Aperture Size = 100.0 m
Signal A= SET Date :7 Oct 2010

EHT = 20,00 KV Beam Current= 100.0 A Mag= 200KX
iProbe= 194 pA Aperture Size = 100.0 ym
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EHT = 2000 KV
IProbe=_ 184pA Aperture Size = 100.0 ym
WD = 9.0mm Signal A = SE1 Date :7 Oct 2010

(©) (d)
Figure G-6. SEM images of pure silver sample retrieved on 9 months exposure from Tyndall
AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)

2000X magnification.
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A
EHT = 2000 kV
IProbe= 380 pA

‘Beam Cu X
Aperture Size = 100.0 m
Signal A =SET Date :17 Feb 2010

200m

\‘IT Aperture Size = 100.0 ym
WD= 8.5mm e Signal A = SE1 Date 17 Fob 2010

: 2 3 - Tt b AT & e A
EHT=2000kV Boam Current = 100.0pA EHT = 20.00 kV Boam Current = 100.0 yA Mag= 1.00KX

iProbe= 171pA Aperture Size = 100.0 ym iProbe= 171pA Aperture Size = 100.0 ym

WD = 2.5mm Signal A = SEY Data :17 Foh 2010 H WD = 8.5mm Signal A =SE1 Data 17 Fob 2010

(d)

Figure G-8. SEM images of pure silver sample retrieved on 3 months exposure from Tyndall
AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification and (d)
1000X magnification.
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EHT = 20.00 kv Beam Currant = 100.0 A
IProbe=  3pA Aperture Size = 30.00 pm
WD= 7.5mm Signal A =SET Date :21 Nov 2011

EHT = 20.00 kv Beam Current = 100.0 pA Mag= 250X
IProbe=  3pA Aperture Size = 30.00 pm
WD = 7.5 mm Signal A = SE1 Date :21 Nov 2011

(b)

P

EHT = 2000 KV Beam Current = 100.0uA Mag= 500X
iProbes  3pA Aperture Size = 30.00 pm
WD = 7.5mm Signe! A = SET Date :21 Nov 2011

EHT =20.00 KV
iProbe=  3pA
WD = 7.0mm

i

(©) (d)
Figure G-9. SEM images of aluminum alloy 7075 sample retrieved on 24 months exposure
from Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.

Boam Curront= 100.0pA Mag= 200K X
Aperture Size = 30.00 um
Signal A=SE1 Date :21 Wov 2011
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‘Beam Cun .0 uA Mag= 100X ) ¢ Mag= 250X
Aperture Size = 30.00 m y 1
Signal A =SET Date :8 Nov 2011 1 . - - Date -8 Nov 2011

A . B
Beam Current= 100.0uA 7 Beoam Current= 100.0pA Mag= 200KX
Aperture Siza = 30.00 pm . Aperture Size = 30.00 pm

Signal A =SE1 Date :8 Nov 2011 i Signal A =SE1 Date :6 Nov 2011

(d)
Figure G-10. SEM images of aluminum alloy 7075 sample retrieved on 21 months exposure
from Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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oam Ce 100.
Aperture Size = 100.0 pm
Signal A=SE1

Date :2 Sep 2011

Beam Current = 100.0pA
Aperture Size = 160.0 im
Signal A = SE1

A
Mag= 250X

Date :2 Sep 2011

EHT =20.00 KV Beam Current = 100.0 uA
iProbe=  8pA Aperture Size = 100.0 pm
WD = 7.0mm Signal A = SE1

-
Mag= 500X

Date :2 Sep 2011

EHT =20.00 KV Boam Current= 100.0pA
iProbe=  §pA Aperture Size = 100.0 ym
WD = 7.0mm Signal A=SET

Mag= 200KX

Date :2 Sep 2011

(©

(d)

Figure G-11. SEM images of aluminum alloy 7075 sample retrieved on 18 months exposure
from Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Beam Curre QpA Mag= 100X

nt
Aperture Size = 160.0 im
Signal A = SE1 Date 14 Apr 2011

Aperture Size = 100.0 m
Signal A =SET Date :14 Apr 2011

EHT =20.00 KV Beam Current = 100.0 uA Mag= 500X
iProbe=  8pA Aperture Size = 100.0 pm
WD = 6.5mm Signal A = SET Date :14 Apr 2017

Aperture Size = 100.0ym
Signal A= SE1 Date :14 Apr 2011

(d)

Figure G-12. SEM images of aluminum alloy 7075 sample retrieved on 15 months exposure
from Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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‘Beam Current = 100.0 uA Mag= 100X
Aperture Size = 100.0 pm
Signal A =SET Date :10 Nov 2010

Aperture Size = 100.0 um
Signal A = SE1

(b)

g Eic 22 . Y A -
EHT=2000 kV e Beam Current= 100.0pA
IProbe= 5pA ; Aperture Size = 100.0um
2 Signal A =SE1 Date 110 Nov 2010

Beam Current = 100.0 uA Mag= SOUX
Aperture Size = 100.0 pm
Signal A =SET Date :10 Nov 2010

(©) (d)
Figure G-13. SEM images of aluminum alloy 7075 sample retrieved on 12 months exposure
from Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X magnification.
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4} . ~
. eam Current = 100.0 A Mag= 100X
I Probe= ] Aperture Size = 100.0 pm
WD= £.0mm Signal A = SET Date :7 Oct 2010

EHT = 20,00 kV e Beam Current = 100.0 A Mag= 250X
N Aperture Size = 100.0 m
Signal A = SE1 Date :7 Oct 2010

Beam Current = 100.0 JA Mag= 500X
Aperture Size = 100.0 pm
Signef A = SE1 Date 7 0ct 2010

(c) (d)
Figure G-14. SEM images of aluminum alloy 7075 sample retrieved on 9 months exposure
from Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.

= i i
EFT = 20,00 KV AT Beam Current= 100.014 Mag= 200K X
iProbe= 194pA YAYTO Aperture Size = 100.0um

g Signal A= SE1 Date :7 Oct 2070
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E KV
IProbe= 171pA - Aperture Size = 100.0 pm
WD= 8.5mm Signal A =SET Date :25 Mar 2010

Boam Cumont= 1000uA  Mag= 1.00KX
2 Aperture Size = 100.0 pm
Signal A =SE1 Date :25 Mar 2010 H - Signal A = SE1 Date :25 Mar 2010

(©
Figure G-15. SEM images of aluminum alloy 7075 sample retrieved on 6 months exposure
from Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification and (d) 100X magnification
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Beam Current= 100.0 A Mag= 100X

EHT = 20.00 kV BeamCurrent= 1000pA  Mag= 250X
20um IProbe= 454 pA J Aperture Size = 160.0 pm
WD= 8.5 mm / Signal A = SE1 Dote :26 Jan 2010

(b)

Aperture Size = 100.0 m
Signal A =SET Date :26 Jan 2010

; A

-
-

. i
‘Boam Current = 100.0uA Mag= 500X Beam Current= 100.0 pA Mag= 1.00KX
J Aperture Size = 100.0 ym Aperture Size = 100.0ym
Signal A = SET Date :26 Jan 2010 Signal A=SE1 Date :26 Jan 2010

Figure G-16. SEM images of aluminum alloy 7075 sample retrieved on 3 months exposure
from Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 1000X magnification.
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Beam Current = 100.0 A Mag= 100X

EHT = 20.00 kV urent = 100.0 uA Mag= 250X
IProbe= 3pA Y. N Aperture Size = 30.00 um
WD= 7.0 mm - - Signal A = SE1 Date :21 Nov 2011

(b)

Aperture Size = 30.00 pm
Signal A =SET Date :21 Nov 2011

Beam Current = 100.0 uA Mag= 500X
Aperture Size = 3000 pm
Signal A =SET Date :21 Nov 2011

(©) (d)
Figure G-17. SEM images of aluminum alloy 6061 sample retrieved on 24 months exposure
from Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.

Baam Current= 100.0pA Mag= 200K X
Aperiure Size = 30.00 pm
Signal A =SE1 Date :21 Nov 2011
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()

200m

EHT = 2000 KV Beam Current = 100.0 A Mag= 500X
iProbe=  8pA Aperture Size = 30.00 pm
WD =10.0mm = Signe! A = SE1 Date :8 Nov 2011

EHT =20.00 KV Beam Current= 100.0pA Mag= 200K X

iProbe=  8pA I Aperture Size = 30.00 um
WD = 10.0 mm & = Signal A=SE1 Date :6 Nov 2011

(d)

Figure G-18. SEM images of aluminum alloy 6061 sample retrieved on 21 months exposure
from Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification
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20um IProbe=  8pA i N Aperture Size = 100.0 pm = Aperture Size = 160.0 pm
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Signal A =SET Date :2 Sep 2011 H Signal A =SE1 Date :2 Sep 2011

(©) (d)
Figure G-19. SEM images of aluminum alloy 6061 sample retrieved on 18 months exposure
from Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification
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Boam Current = 100.0 pA Mag= 250X
Aperture Size = 100.0 m
Signal A = SE1 Date 14 Apr 2011

(b)

wrre opA
Aperture Size = 100.0 pm
Signal A =SE1 Date 14 Apr 2071

Baam Current= 100.0pA Mag= 200K X
Aperiure Size = 100.0pm
Signal A =SE1 Date 114 Apr 2011

Beam Current = 100.0 uA Mag= 500X
Aperture Sizo = 100.0 pm
Signal A =SET Date :14 Apr 2011

R

(©) (d)
Figure G-20. SEM images of aluminum alloy 6061 sample retrieved on 15 months exposure
from Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification
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EHT = 20.00 kv Boam Current = 100.0 uA
IProbe=  5pA Aperture Size = 100.0 m
WD= 8.0 mm Signal A = SE1 Date 10 Nov 2010

(b)

EHT = 20.00 kv 5 Beam Current = 160.0 pA Mag= 100X

IProbe= 5pA X Aperture Size = 100.0 pm
WD= 8.0mm Signal A =SET Date 10 Nov 2010

EHT =20.00 KV Beam Current= 100.0pA Mag= 200K X
iProbe=  5pA Aperture Size = 100.0 ym
WD = 8.0 mm L Signal A=SET Date :10 Nov 2010

Beam Current = 100.0 pA Mag= 500X
Aperture Size = 100.0 um
Signal A = SET Date :10 Nov 2010

(©) (d)
Figure G-21. SEM images of aluminum alloy 6061 sample retrieved on 12 months exposure
from Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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N H

(©) (d)
Figure G-22. SEM images of aluminum alloy 6061 sample retrieved on 9 months exposure
from Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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EHT = 20.00 kv Beam Currant= 100.0pA  Mag= 100X Boam Current = 100.0 uA Mag= 250X
Aperture Size = 100.0 pm o - Aperture Size = 100.0 im
Signal A =SET Date :5 Oct 2010 i = B Signal A = SE1 Date :5 Oct 2010

(b)_

5 =
EHT = 2000 KV Beam Current = 100.0 A Mag= 500X
iProbe= 184 pA Aperture Size = 100.0 pm

WD = 8.0mm Signal A = SE1 Data :5 0ct 2010

EHT = 20.00 KV B Beam Current= 100.0 pA Mag= 200K X
iProbe= 194 pA 4 Aperture Size = 100.0 ym
WD = 8.0mm Signal A=SE1 Date :5 Oct 2010

(©)
Figure G-23. SEM images of aluminum alloy 6061 sample retrieved on 6 months exposure
from Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification and (d) 1000X magnification.
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Figure G-24. SEM images of aluminum alloy 6061 sample retrieved on 3 months exposure
from Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 1000X magnification.
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Figure G-25. SEM images of aluminum alloy 2024 sample retrieved on 24 months exposure
from Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Figure G-26. SEM images of aluminum alloy 2024 sample retrieved on 21 months exposure
from Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Figure G-27. SEM images of aluminum alloy 2024 sample retrieved on 18 months exposure
from Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Figure G-28. SEM images of aluminum alloy 2024 sample retrieved on 15 months exposure
from Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Figure G-29. SEM images of aluminum alloy 2024 sample retrieved on 12 months exposure
from Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Figure G-30. SEM images of aluminum alloy 2024 sample retrieved on 9 months exposure
from Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.

EHT = 2000 KV Beam Current = 100.0uA Mag= 500X
iProbe= 194pA Aperture Size = 100.0 ym
WD = 8.0mm Signaf A = SET Date :7 Oct 2010
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Figure G-31. SEM images of aluminum alloy 2024 sample retrieved on 6 months exposure
from Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification , and (d) 2000X magnification.
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Figure G-32. SEM images of aluminum alloy 2024 sample retrieved on 3 months exposure
from Tyndall AFB site. (@) 100X magnification, (b) 250X magnification, (c) 500X
magnification, and (d) 3000X magnification.
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Figure G-33. SEM images of pure copper sample retrieved on 24 months exposure from
Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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Figure G-34. SEM images of pure copper sample retrieved on 21 months exposure from
Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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Figure G-35. SEM images of pure copper sample retrieved on 18 months exposure from
Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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Figure G-36. SEM images of pure copper sample retrieved on 15 months exposure from
Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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Figure G-37. SEM images of pure copper sample retrieved on 12 months exposure from
Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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Figure G-38. SEM images of pure copper sample retrieved on 9 months exposure from
Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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Figure G-39. SEM images of pure copper sample retrieved on 6 months exposure from
Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification.,
and (d) 1000X magnification.
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Figure G-40. SEM images of pure copper sample retrieved on 3 months exposure from
Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,

and (d) 1000X magnification.
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Figure G-41. SEM images of 1010 steel sample retrieved on 24 months exposure from
Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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Figure G-42. SEM images of 1010 steel sample retrieved on 21 months exposure from
Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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Figure G-43. SEM images of 1010 steel sample retrieved on 18 months exposure from
Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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Figure G-44. SEM images of 1010 steel sample retrieved on 15 months exposure from
Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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Figure G-45. SEM images of 1010 steel sample retrieved on 12 months exposure from

Tyndall AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,

and (d) 2000X magnification.
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Figure G-46. SEM images of 1010 steel sample retrieved on 9 months exposure from Tyndall
AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)
2000X magnification.
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Figure G-47. SEM images of 1010 steel sample retrieved on 6 months exposure from Tyndall
AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)

1000X magnification.
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Figure G-48. SEM images of 1010 steel sample retrieved on 3 months exposure from Tyndall
AFB site. (a) 100X magnification, (b) 250X magnification, (c) 500X magnification, and (d)

1000X magnification.
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Appendix H
Scanning Electron Microscopy Images
(Wright-Patterson AFB, OH)
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Figure H-10. SEM images of aluminum alloy 7075 sample retrieved on 21 months exposure from Wright-
Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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Figure H-11. SEM images of aluminum alloy 7075 sample retrieved on 18 months exposure from Wright-
Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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Figure H-12. SEM images of aluminum alloy 7075 sample retrieved on 15 months exposure from Wright-
Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X

Figure H-18. SEM

Patterson AFB site.

images of aluminum alloy 6061 sample retrieved on 21 months exposure from Wright-
(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X

magnification

Figure H-19. SEM

Patterson AFB site.

magnification

images of aluminum alloy 6061 sample retrieved on 18 months exposure from Wright-
(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X

Figure H-20. SEM

Patterson AFB site.

magnification

images of aluminum alloy 6061 sample retrieved on 15 months exposure from Wright-
(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X

Figure H-21. SEM

Patterson AFB site.
magnification. ..........

Figure H-22. SEM

Patterson AFB site.

magnification. ..........

Figure H-23. SEM

Patterson AFB site.

magnification. ..........

images of aluminum alloy 6061 sample retrieved on 12 months exposure from Wright-
(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X

images of aluminum alloy 6061 sample retrieved on 9 months exposure from Wright-
(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X

images of aluminum alloy 6061 sample retrieved on 6 months exposure from Wright-
(a) 100X magnification (b) 250X magnification, (c) 500X magnification. , and (d) 2000X
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Figure H-24. SEM

Patterson AFB site.

magnification.

images of aluminum alloy 6061 sample retrieved on 3 months exposure from Wright-
(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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Figure H-25. SEM

Patterson AFB site.

magnification.

images of aluminum alloy 2024 sample retrieved on 24 months exposure from Wright-
(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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Figure H-26. SEM

Patterson AFB site.

images of aluminum alloy 2024 sample retrieved on 21 months exposure from Wright-
(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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magnification.

Figure H-27. SEM

Patterson AFB site.

magnification.

images of aluminum alloy 2024 sample retrieved on 18 months exposure from Wright-
(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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Figure H-28. SEM

Patterson AFB site.

magnification.

images of aluminum alloy 2024 sample retrieved on 15 months exposure from Wright-
(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X
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Figure H-29. SEM

Patterson AFB site.

images of aluminum alloy 2024 sample retrieved on 12 months exposure from Wright-
(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X

34

magnification.

Figure H-30. SEM

Patterson AFB site.

magnification.

images of aluminum alloy 2024 sample retrieved on 9 months exposure from Wright-
(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X

Figure H-31. SEM

Patterson AFB site.

magnification.

images of aluminum alloy 2024 sample retrieved on 6 months exposure from Wright-
(a) 100X magnification (b) 250X magnification, (c) 500X magnification , and (d) 1000X

Figure H-32. SEM

Patterson AFB site.

images of aluminum alloy 2024 sample retrieved on 3 months exposure from Wright-
(a) 100X magnification, (b) 250X magnification, (c) 500X magnification, and (d) 3000X

magnification.

Figure H-33. SEM images of pure copper sample retrieved on 24 months exposure from Wright-Patterson AFB
site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification. .. 38

Figure H-34. SEM images of pure copper sample retrieved on 21 months exposure from Wright-Patterson AFB
site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification. .. 39

Figure H-35. SEM images of pure copper sample retrieved on 18 months exposure from Wright-Patterson AFB
site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification. .. 40
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Figure H-36. SEM images of pure copper sample retrieved on 15 months exposure from Wright-Patterson AFB
site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification... 41

Figure H-37. SEM images of pure copper sample retrieved on 12 months exposure from Wright-Patterson AFB
site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification. .. 42

Figure H-38. SEM images of pure copper sample retrieved on 9 months exposure from Wright-Patterson AFB
site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification... 43

Figure H-39. SEM images of pure copper sample retrieved on 6 months exposure from Wright-Patterson AFB
site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification., and (d) 2000X magnification.. 44

Figure H-40. SEM images of pure copper sample retrieved on 3 months exposure from Wright-Patterson AFB
site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification... 45

Figure H-41. SEM images of 1010 steel sample retrieved on 24 months exposure from Wright-Patterson AFB
site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification. .. 46

Figure H-42. SEM images of 1010 steel sample retrieved on 21 months exposure from Wright-Patterson AFB
site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification. .. 47

Figure H-43. SEM images of 1010 steel sample retrieved on 18 months exposure from Wright-Patterson AFB
site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification. .. 48

Figure H-44. SEM images of 1010 steel sample retrieved on 15 months exposure from Wright-Patterson AFB
site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification. .. 49

Figure H-45. SEM images of 1010 steel sample retrieved on 12 months exposure from Wright-Patterson AFB
site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification. .. 50

Figure H-46. SEM images of 1010 steel sample retrieved on 9 months exposure from Wright-Patterson AFB site.
(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification............ 51

Figure H-47. SEM images of 1010 steel sample retrieved on 6 months exposure from Wright-Patterson AFB site.
(a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification............ 52

Figure H-48. SEM images of 1010 steel sample retrieved on 3 months exposure from Wright-Patterson AFB site.
(a) 100X magnification, (b) 250X magnification, (c) 500X magnification, and (d) 2000X magnification........... 53
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Boam Current= 1000uA  Mag= 250X
Aperture Size = 30.00 um
Signai A = SE1 Diate 21 May 2012

Beam Current = 100.0pA Mag= 100X
Aperture Size = 30.00 m
Signal A=SE1 Date :21 May 2012

it o it
EHT =2000kV Boam Current = 100.0uA Mag= 500X
iProbes  3pA Aperture Size = 3000 pm

WD = 9.0mm Signal A = SE1 Date :21 May 2012

EHT = 2000 KV * Boam Curront= 100.0uA Mag= 200KX
IProbe= 3pA Apariure Size = 30.00 um
WD = .0 mm Signat A= SE1 Daro :21 May 2012

(d)

Figure H-1. SEM images of pure silver sample retrieved on 24 months exposure from
Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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EHT =2000 kv Boam Currant = 100.0kA Mag= 100X ' Boam Current= 1000pA  Mag= 250X
Aperture Size = 30.00 ym Aperture Size = 30.00 um
Signal A =SEY Date :14 Feb 2012 z Signal A= SE1 Date :14 Feb 2012

- S A d 2 (i i oY £
Baam Current = 100.0 A Mag= 500X EHT = 2000 kv Baam Current= 100.0pA
Aperture Size = 30.00 pm i iProbe=  3pA Aperure Size = 30.00 ym
Signet A = SE1 Dato 14 Fob 2012 WD = 7.0mm Signal A =SE1 Date :14 Feb 2012

(© (d)
Figure H-2. SEM images of pure silver sample retrieved on 21 months exposure from
Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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‘Beam Current= 100.0 uA Mag= 100X E kv
Aperture Size = 30.00 pm IFrobe=  3pA
Signal A =SET Date :21 Nov 2011 WD =10.0 mm Signal A = SET Date :21 Nov 2011

(a) » S _(0)

Baoam Current= 100.0pA Mag= 200K X
Aperiure Size = 30.00 pm

Signal A = SE1 Date :21 Nov 2011 - - Signal A=SE1 Date :21 Wov 2011

(©) (d)
Figure H-3. SEM images of pure silver sample retrieved on 18 months exposure from
Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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EHT = 20.00 kV = ‘Beam Current = 100.0 uA Mag= 100X B'amcmm 100.0 uA Mag= 250X
IFrobe=  8pA SAVTC Aperture Size = 100.0 m Aperture Size = 100.0 um
Signal A =SET Date -1 Sep 2011 . Signal A = SE1 Date -1 Sep 2011

I A d & - .
EHT = 2000 kV i Beam Current = 100.0 uA Mag= 500X EHT =20.00 kV EERE Boam Current= 100.0pA Mag= 200KX
iProbes  8pA Aperture Size = 100.0 pm IProbe= 8pA ’ Aperiure Size = 100.0 pm
WD=80mm Signal A =SET Date :1 Sep 2011 H WD = 8.0 mm Signal A =SE1 Date 1 Sep 2011

(©) (d)
Figure H-4. SEM images of pure silver sample retrieved on 15 months exposure from
Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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S S £ d: b 3 ose S -3
EHT = 2000 kv Boam Currant = 100.0 kA Mag= 100X E Boam Current = 100.0uA Mag= 250X
Aperture Size = 100.0 m Aperture Size = 100.0 im
Signal A =SEY Date :12 May 2011 2 Signal A= SE1 Date 12 May 2011

i

EHT =20.00kV Boam Current= 100.04A Mag= 500 X Boam Curront= 100.0wA Mag= 200KX
iProbes  3pA Aperture Sizo = 100.0 pm i Aperiure Size = 100.0 pm
WD= 7.0mm Signal A = SE1 Date :12 May 2011 g Signal A =SE1 Dato :12 May 2011

(d)
Figure H-5. SEM images of pure silver sample retrieved on 12 months exposure from
Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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EHT = 20.00 kV 5 ‘Beam Current = 100.0 uA Mag= 100X EHT = 20.00 kV Beam Current = 100.0 uA Mag= 250X
4 Aperture Size = 100.0 m Aperture Size = 100.0 im
Signal A =SET Date :9 Mar 2011 Signal A = SE1 Date :9 Mar 2011

EHT = 2000 kV Beam Current = 100.0 uA Mag= 500X EHT =20.00 kV e Baam Current= 100.0pA Mag= 200KX
IProbe=  8pA A Aperture Size = 100.0 pm IProbe=  8pA 1 Aperiure Size = 100,0um
WD = 7.5mm Signal A =SET Date :9 Mar 2011 H Signal A =SE1 Date :9 Mar 2011

(©) (d)
Figure H-6. SEM images of pure silver sample retrieved on 9 months exposure from Wright-
Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,

and (d) 2000X magnification.
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EHT = 20.00 kv Beam Current= 100.0 A Mag= 100X EHT = 20.00 kV Boam Current = 100.0uA

Aperture Size = 100.0 m Aperture Size = 100.0 im
Signal A =SET Date :19 Nov 2010 i - Signal A = SE1 Date :19 Nov 2010

Beam Current = 100.0 uA Mag= KV e Baam Current= 100.0 uA Mag= 200K X
Aperture Sizo = 100.0 pm Aperture Size = 100.0 um
Signal A =SET Date :19 Nov 2010 H . Signal A=SE1 Date :19 Nov 2010

(©) (d)
Figure H-7. SEM images of pure silver sample retrieved on 6 months exposure from Wright-
Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 1000X magnification.
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“EnT Boam Current = 100.0 pA
Apenure Size = 160.0 pm Aperure Size = 160.0 um
Signal A =SEf Dete -5 0t 2010 i g ATV Signal A = SEY Dote -5 0ct 2010

Mag= 500X X Baam Current= 100.0 pA Mag= 200KX
< Aperiure Size = 100.0 um
Date :5 Oct 2010 £ Signal A=SE1 Date :5 Oct 2010

(©) (d)
Figure H-8. SEM images of pure silver sample retrieved on 3 months exposure from Wright-
Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification
and (d) 1000X magnification.
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EHT = 2000 kY Boam Current = 100.0 A
IProbe= 3pA X Aperture Size = 30.00 im
WD= 8.0mm Signal A =SET Date :21 May 2012

EHT = 20.00 kv Beam Current = 100.0 pA Mag= 250X
IProbe=  3pA Aperture Size = 30.00 pm
WD= 8.0 mm Signal A = SE1 Date :21 May 2012

(b)

EHT = 2000 KV Beam Current = 100.0 A Mag= 500X
iProbe=  3pA Aperture Size = 30.00 pm
WD = 8.0mm Signe! A = SE1 Date :21 May 2012

EHT =20.00 KV Beam Current= 100.0pA Mag= 200K X
iProbe=  3pA Aperture Size = 30.00 um
WD = g.0mm s Signal A=SE1 Date :21 May 2012

i
(©) (d)

Figure H-9. SEM images of aluminum alloy 7075 sample retrieved on 24 months exposure

from Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X magnification.
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Beam Current = 100.0 pA Mag= 250X
Aperture Size = 30.00 um
Signal A = SE1 Date 14 Feb 2012

(b)

Boam Current = 100.0 A Mag= 100X
Aperture Size = 30.00 um
Signal A =SET Date :14 Feb 2012

EHT =20.00 KV Mag= 200K X
iProbe=  3pA Aperture Size = 30.00 ym
WD = 6.5mm Signal A=SE1 Date :14 Feb 2012

(©) (d)
Figure H-10. SEM images of aluminum alloy 7075 sample retrieved on 21 months exposure
from Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.

3
EHT =20.00 KV Beam Current = 100.0 uA Mag= 500X
iProbes  3pA Aperture Size = 30.00 pm

WD = 6.5mm Signel A = SE1 Date :14 Feb 2012
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o

Beam Ci

R
Beam Current = 100. Mag= 250X
Aperture Size = 30.00 um
Signal A = SE1 Date :2 Feb 2012

(b)

Aperture Size = 30.00 pm
Signal A=SE1 Date :2 Feb 2012

EHT =20.00 KV Beam Current = 100.0 uA Mag= 500X
iProbe=  3pA Aperture Size = 30.00 pm
WD = 8.0mm Signal A = SE1 Date :2 Feb 2012

EHT =20.00 KV Beam Current= 100.0pA Mag= 200K X
iProbe=  3pA Aperture Size = 30.00 ym
WD = 8.0mm Signal A=SET Date :2 Feb 2012

(c) (d)
Figure H-11. SEM images of aluminum alloy 7075 sample retrieved on 18 months exposure
from Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Y Beam Current = 100.0pA Mag= 250X
Aperture Size = 100.0 m - Aperture Size = 100.0 ym
Signal A =SET Date -1 Sap 2011 i . - Signal A = SE1 Date 1 Sep 2011

EHT = 20,00 kV Boam Current = 100.0 uA Mag= 500X EHT=20.00 kV Baam Curront= 100.0pA Mag= 200K X
iProbe=  8pA Aperture Size = 100.0 pm H iProbe=  8pA Aperture Size = 100.0 pym
WD=7.5mm Signal A =SET Date :1 Sep 2011 H WD = 7.5mm Signal A=SE1 Date :1 Sep 2011

(d)
Figure H-12. SEM images of aluminum alloy 7075 sample retrieved on 15 months exposure
from Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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2am Current = 100.0 pA Mag= 100X EHT = 20.00 kY rent = 100.0 pA Mag= 250X
Aperture Size = 100.0 pm 20um IProbe=  3pA Aperture Size = 100.0 pm
Signal A =SE1 Date :12 May 2011 i WD = 6.5mm Gl Signal A= SE1 Date :12 May 2011

"1,‘"

EHT = 20.00 KV Boam Current = 100.0pA Mag= 500X EHT =20.00 KV Beam Current= 100.0pA Mag= 200K X
iProbe=  3pA Aperture Size = 100.0 ym iProbe=  3pA Aperture Size = 100.0 ym
WD = 6.5mm e Signal A = SE1 Date 12 May 2011 H WD = 6.5mm - Signal A=SE1 Date :12 May 2011

10m

(©) (d)
Figure H-13. SEM images of aluminum alloy 7075 sample retrieved on 12 months exposure
from Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X magnification.
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EHT = 20.00 kv Beam Current = 100.0 pA Mag= 250X
IProbe=  8pA Aperture Size = 100.0 m
WD = 7.0 mm Signal A = SE1 Date :9 Mar 2011

(b)

EHT = 20.00 kv Beam Current = 160.0 pA Mag= 100X
IProbe=  8pA Aperture Size = 100.0 pm
WD= 7.0 mm Signal A =SET Date :9 Mar 2011

EHT = 20,00 KV Beam Current = 100.0 pA Mag= 500X
iProbe=  8pA Aperture Size = 100.0 pm
WD = 7.0mm Signal A = SE1 Date :9 Mar 2011

EHT =20.00 KV Beam Current= 100.0pA Mag= 200K X
iProbe=  8pA Y Aperture Size = 100.0 ym
WD = 7.0mm Signal A=SE1 Date :9 Mar 2011

i
(©) (d)

Figure H-14. SEM images of aluminum alloy 7075 sample retrieved on 9 months exposure

from Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X magnification.
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i L o - / e o) e | o 5 !
‘Beam C 100.4 Mag= 100X EHT = 20.00 kV Beam Current = 100.0 uA Mag= 250X
Aperture Size = 100.0 im IFrobes 28 pA Aperture Size = 100.0 um
Signal A =SET Date :19 Nov 2010 WD= 85mm - Signal A= SE1 Date :19 Nov 2010

(a) (b)

~

’

EHT = 2000 kV i Beam Current = 100.0 uA Mag= 500X EHT = 20.00 kV Baam Current= 100.0 pA Mag= 200K X
i Probe= 28pA 3 J Aperture Size = 100.0 ym iProbe=  28pA < Aperture Size = 100.0 um
WD=8.5mm Signal A =SET Date :19 Nov 2010 H WD = 8.5mm Signal A=SE1 Date :19 Nov 2010

Figure H-15. SEM images of aluminum alloy 7075 sample retrieved on 6 months exposure
from Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification and (d) 100X magnification
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Beam Current= 100.0 A Mag= 100X
Aperture Size = 100.0 i
Signal A=SET Date -6 Oct 2010

EHT = 20.00 kV' 5 Beam Current = 100.0 A Mag= 250X
20um IProbe=_ 194pA S Apertire Size = 100.0 im
WD= 8.0.mm % Signal A= SE1 Dato 6 Oct 2010

@ ©)

Beam Current = 100.0 A Mag= 500X
Aperture Size = 100.0 um
Signal A=SE1 Date :6 Oct 2010

EHT=2000kV = Boam Current= 100.0 pA Mag= 200K X
iProbe= 194pA S Aperture Size = 100.0 um
WD = 8.9 mm Tl Signal A=SE1 Date :6 Oct 2010

N
(©)
Figure H-16. SEM images of aluminum alloy 7075 sample retrieved on 3 months exposure
from Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 1000X magnification.
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Beam Current = 100.0 A Mag= 100X

EHT = 20.00 kv Beam Current = 100.0 uA Mag= 250X
20um IProbe=  3pA sy, A Aperture Size = 30.00 m
WD= 7.0 mm B - Signal A= SE1 Date :21 May 2012

(b)

Aperture Size = 30.00 pm
Signal A =SET Date :21 May 2012

o Beam Current = 100.0 A Mag= 500X Beam Current= 100.0 A Mag= 200K X
- Aperture Size = 30.00 pm Y. \N Aperture Size= 30.00 um
* — Signal A =SET Date :21 May 2012 H R - Signal A =SE1 Date :21 May 2012

Figure H-17. SEM images of aluminum alloy 6061 sample retrieved on 24 months exposure
from Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Boam Current = 100. Mag= 250X
Aperture Size = 30.00 um
Signal A = SE1 Date 14 Fob 2012

()

i 3 {3 ol s
EHT = 20.00 kv Beam Current = 160.0 pA Mag= 100X
IProbe=  3pA Aperture Size = 30.00 m
WD= 7.5mm § Signal A =SET Date 14 Feb 2012

200m 20um

EHT =20.00 KV Beam Current= 100.0pA Mag= 200K X
iProbe=  3pA Aperture Size = 30.00 um
WD = 7.5mm Signal A=SE1 Date :14 Feb 2012

EHT = 20,00 KV Beam Current = 100.0 A Mag= 500X
iProbe=  3pA Aperture Size = 30.00 pm
WD = 7.5mm Signe! A = SE1 Date :14 Feb 2012

(d)

Figure H-18. SEM images of aluminum alloy 6061 sample retrieved on 21 months exposure
from Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification
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EHT = 20.00 kV Beam Current = 100.0 uA Mag= 250X
IProbe= 3pA Y. S Aperture Size = 30.00 um
o - Signal A = SE1 Date -2 Feb 2012

‘Beam Current = 100.0 uA Mag= 100X
Aperture Size = 30.00 pm
Signal A =SET Date -2 Feb 2012

Beam Current = 100.0 uA Mag= 500X
Aperture Size = 3000 pm
Signal A =SET Date :2 Feb 2012

Baam Current= 100.0pA Mag= 200K X
Aperiure Size = 30.00 pm
Signal A =SE1 Date :2 Feb 2012

(d)

Figure H-19. SEM images of aluminum alloy 6061 sample retrieved on 18 months exposure
from Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification

24

439
Distribution Statement A. Approved for Public Release.



Current= 100.0pA Mag= 100 Y ‘Boam Current = 100.0 A Mag= 250X
Apenure Size = 160.0 pm - Aperure Size = 100.0 um
Signal A =SEf Dote 1 Sop 2011 y Signal A = SEY Dote 1 Sop 2011

(b)

Beam Current = 100.0 uA Mag= 500X
Aperture Size = 100.0 pm
Signal A =SET Date :1 Sep 2011

R

(©) (d)
Figure H-20. SEM images of aluminum alloy 6061 sample retrieved on 15 months exposure
from Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification

Baam Current= 100.0pA Mag= 200K X

Aperture Size = 100.0um
Signal A =SE1 Date :1 Sep 2011
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Beam Current = 100.0 pA Mag= 250X
Aperture Size = 100.0 um
Signal A = SE1 Date :12 May 2011

(0)

Aperture Size = 100.0 pm
Signal A =SET Date :12 May 2011

EHT = 2000 kV cam Beam Current = 100.0 pA Mag= 500X
iProbe=  3pA Aperture Size = 100.0 ym
WD = 7.5mm Signal A =SE1 Date :12 May 2011

EHT =20.00 KV 5 Beam Current= 100.0pA Mag= 200K X

iProbes  3pA Aperture Sizo = 100.0 pm
WD = 7.5 mm Signal A =SE1 Date :12 May 2011

(d)

Figure H-21. SEM images of aluminum alloy 6061 sample retrieved on 12 months exposure
from Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Beam C:

Boam Current = 100.0 pA Mag= 250X
Aperure Size = 1060.0 um
Signal A = SEY Dote -9 Mar 2011

(b)

Aperture Size = 100.0 m
Signal A =SET Date :9 Mar 2011

Boam Current= 100.0pA Mag= 200K X
Aperture Size = 100.0um
Signal A =SE1 Date :0 Mar 2011

Beam Current= 100.0pA Mag= 500X
Aperture Sizo = 100.0 pm
Signal A =SET Date :9 Mar 2011

R

(©) (d)
Figure H-22. SEM images of aluminum alloy 6061 sample retrieved on 9 months exposure
from Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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ot

‘Beam Current = 100.0 A Mag= 100X " Boam Current = 100.0pA Mag= 250X
Aperure Size = 160.0 pm
Signal A= SE1 Date :20 Dec 2010

Aperture Size = 100.0 m
Signal A =SEY Date :20 Dec 2010

()
-

Boam Current = 100.0uA Mag= 500X Boam Curront= 100.0 wA Mag= 200KX
\|  Aperureizo = 100.0pm Aperture Size = 100.0um
Signal A = SE1 Date :20 Dec 2010 Signal A = SE1 Dara :20 Dec 2010

Figure H-23. SEM images of aluminum alloy 6061 sample retrieved on 6 months exposure
from Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification and (d) 2000X magnification.
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EHT = 20.00 KV Beam Current= 100.0 pA Mag= 250X
IProbe= 194 pA Aperture Size = 100.0 um
WD= 7.5 mm Signal A = SE1 Date :6 Oct 2010

) ).

EHT = 20.00 kv Beam Current = 100.0 A Mag= 100X
IProbe= 134pA Apertre Size = 100.0
Signal A=SET Date :§ Oct 2010

E - ’
EHT = 20.00 KV Beam Current= 100.0 pA Mag= 500X
IProbe= 184pA Aperture Size = 100.0 um

WD= 7.5mm Signal A = SE1 Date :6 Oct 2010

EHT = 20.00 &V Beam Current= 100.0 A
IProbe= 194pA Aperture Size =100.0 ym
WD = 7.6 mm Signal A=SE1 Date :6 Oct 2010

(©) (d)
Figure H-24. SEM images of aluminum alloy 6061 sample retrieved on 3 months exposure
from Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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EHT = 2000 kV Baam Current = 100.0uA Mag= 100X
IProbe= 3pA X Aperture Size = 30.00 im

EHT = 20.00 kv Beam Current = 100.0 pA Mag= 250X
IProbe=  3pA Aperture Size = 30.00 pm
WD = 8.0 mm Signal A = SE1 Date :21 May 2012

(b)

WD= 8.0 mm Signal A =SET Date :21 May 2012

EHT = 2000 KV
iProbes  3pA
WD = 8.0mm

Beam Current = 100.0 A Mag= 500X
Aperture Size = 30.00 pm
Signal A = SE1 Date :21 May 2012

EHT =20.00 KV z Beam Current= 100.0 pA Mag= 200K X

iProbe=  3pA N Aperture Size = 30,00 um
WD = 8.0mm B Signal A =SE1 Dare :21 May 2012

N Y

(©) (d)
Figure H-25. SEM images of aluminum alloy 2024 sample retrieved on 24 months exposure
from Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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EHT = 20.00 kv Beam Current = 160.0 pA Mag= 100X
IProbe=  3pA Aperture Size = 30.00 pm
WD= 7.5mm Signal A =SET Date 14 Feb 2012

EHT = 20.00 kv Beam Current = 100.0 pA Mag= 250X
IProbe=  3pA Aperture Size = 30.00 ym
WD= 7.5 mm Signal A = SE1 Date 14 Feb 2012

()

EHT = 20,00 KV Beam Current = 100.0 uA Mag= 500X
iProbe=  3pA Aperture Size = 30.00 pm
WD = 7.5mm Signel A = SE1 Date :14 Feb 2012

EHT =20.00 KV
iProbes  3pA
WD = 7.5mm

Beam Current= 100.0pA Mag= 200K X
Aperture Size = 30.00 ym
Signal A=SE1 Date :14 Feb 2012

(d)
Figure H-26. SEM images of aluminum alloy 2024 sample retrieved on 21 months exposure
from Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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EHT = 20.00 kV ) Beam Current = mﬂ.ﬂuA
IFrobe=  3pA Aperture Size = 36.00 pm
WD = 8.0 mm Signal A = SE1

Mag= 100X

Signal A=SET Date :2 Feb 2012

(b)

Beam Current = 100.0pA Mag= 500X
Aperture Size = 30.00 pm
Signaf A = SE1 Date :2 Fe 2012

Boam Current= 100.0pA Mag= 200K X
Aperture Size = 30.00 pym
Signal A =SE1 Date :2 Feb 2012

) H g ) N

(c) (d)
Figure H-27. SEM images of aluminum alloy 2024 sample retrieved on 18 months exposure
from Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Beam Currey X Boam Current = 100.0 pA Mag= 250
Aperture Size = 100.0 um Aperture Size = 100.0m

Signal A =SE1 Date :1 Sep 2011 2 Signal A = SE1 Date :1 Sep 2011

Beam Current= 100.0 uA Mag= 500X - Beam Current= 100.0pA Mag= 200KX
Aperture Size = 100.0 pm Aperiure Size = 100.0 ym
Signal A =SE1 Date :1Sep 2011 Signal A =SE1 Date :1 Sep 2011

(d)
Figure H-28. SEM images of aluminum alloy 2024 sample retrieved on 15 months exposure
from Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.

33

448
Distribution Statement A. Approved for Public Release.



Beam Curre Mag= 100X

Boam Current = 100.0 pA Mag= 250
Aperure Size = 160.0 um
Signal A = SE1 Dote 12 May 2011

(b)

Aperture Size = 100.0 im
Signal A =SET Date :12 May 2011

Beam Current = 100.0 uA Mag= 500X
Aperture Sizo = 100.0 pm
Signal A =SET Date :12 May 2011

Baam Current= 100.0pA Mag= 200K X
Aperiure Size = 100.0pm
Signal A =SE1 Date :12 May 2011

(d)

Figure H-29. SEM images of aluminum alloy 2024 sample retrieved on 12 months exposure
from Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Beam Curre " Boam Current = 100.0 uA Mag= 250X
Apenure Size = 160.0 pm - Aperure Size = 160.0 pm
Signal A =SEf Dote -9 Mar 2011 y Signal A = SE1 Dote -9 Mar 2011

(b)

-~

Beam Current= 100.0pA MI"- 200K X
Aperture Size = 100.0pm
Signal A =SE1 Date :9 Mar 2011

Beam Current= 100.0uA Mag= 500X
Aperture Siza = 100.0 pm
Signal A =SE1 Date :9 Mar 2011

(d)

Figure H-30. SEM images of aluminum alloy 2024 sample retrieved on 9 months exposure
from Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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EHT = 20.00 kv Beam Current = 100.0 pA Mag= 250X
IProbe=  28pA Aperture Size = 100.0 m
WD= 7.5 mm o Signal A = SE1 Date 19 Nov 2010

(b)

EHT = 20.00 kv Beam Curramt = 100.0 A
IProbe=  28pA Aperture Size = 100.0 pm
WD= 7.5mm - Signal A =SET Date 19 Nov 2010

EHT = 2000 KV Beam Current = 100.0pA Mag= 500X
iProbes  29pA Aperture Size = 100.0 pm
WD = 7.5mm Signal A = SE1 Data :19 Nov 2010

EHT =20.00 KV Beam Current= 100.0 pA Mag= 200K X
iProbe=  29pA Aperture Size = 100.0 um
WD = 7.5mm Signal A=SE1 Date :19 Nov 2010

(©)
Figure H-31. SEM images of aluminum alloy 2024 sample retrieved on 6 months exposure
from Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification , and (d) 2000X magnification.
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EHT = 20.00 KV Beam Current= 100.0 pA Mag= 250X
IProbe= 194 pA Aperture Size = 100.0 um

WD= 7.5 mm Signal A = SE1 Date :6 Oct 2010

@) | ()

P
EHT = 20.00 kv Beam Current= 100.0 uA Mag= 100X
IProbe= 194 pA Aperture Size = 100.0 i

WD'= 7.5mm Signal A=SE1 Date :6 Oct 2010

EHT = 20.00 kV/ v Beam Current= 100.0 A Mag= 500X
1Probe= 184pA AVTON Aperture Size = 100.0 um
= Signal A =SE1 Date :6 Oct 2010

EHT = 20.00 &V 7 Boam Current= 100.0 A Mag= 200 KX
IProbe= 194pA Aperture Size = 100.0 ym
WD = 7.6 mm Signal A=SE1 Date :6 Oct 2010

(c) (d)
Figure H-32. SEM images of aluminum alloy 2024 sample retrieved on 3 months exposure
from Wright-Patterson AFB site. (a) 100X magnification, (b) 250X magnification, (c) 500X
magnification, and (d) 3000X magnification.
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‘Beam Current = 100. Mag= 100X uiront= )
Aperture Size = 30.00 pm B Aperture Size = 30.00 pm
Signal A=SET Dete 21 May 2012 . Signal A= SE1 Dete :21 May 2012

@ 0

Mag= 250X

Boam Curront= 10000 Mag= 200KX
N Aperture Size = 30.00 um
. Signal A = SE1 Date :21 May 2012

Boam Current = 100.0uA Mag= 500X
Aperture Size = 30.00 pm
Signal A = SE1 Date :21 May 2012

(d)

Figure H-33. SEM images of pure copper sample retrieved on 24 months exposure from
Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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20 Boam Current = 100.0 uA Mag= 250
Aperture Size = 30.00 pm pA Aperure Size = 36.00 um
Signal A =SEf Dote 14 Feb 2012 y / Signal A = SE1 Dote 14 Fob 2012

")

3 <
EHT =20.00 kV Baam Current= 100.0pA Mag= 200K X
iProbe=  3pA N Aperiure Size = 30.00 um
WD = 6.5mm Signal A =SE1 Date 114 Feb 2012

EHT = 2000 kV - ‘Boam Current = 100.0uA Mag= 500X
IProbes  3pA - Aperture Size = 30.00 pm
WD = 6.5mm / Signet A = SE1 Date 14 Fob 2012

(d)

Figure H-34. SEM images of pure copper sample retrieved on 21 months exposure from
Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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EHT = 20.00 kv 7 t= 100, Mag= 100X ‘Boam Current = 100.0 A Mag= 250X
IProbe=  3pA S Y Aperture Size = 30.00 pm

Signal A =SEf Dete -2 Fob 2012 i y Signal A = SE1 Dote :2 Fob 2012

- " &
EHT = 2000 kV : Beam Current = 100.0 uA Mag= 500X EHT =20.00 kV m Baam Current= 100.0pA Mag= 200K X
iProbes  3pA Aperture Size = 3000 pm IProbe= 3pA ’ Aperiure Size = 30.00 pm
WD = 8.5mm Signal A =SET Date :2 Feb 2012 H WD = 8.5mm Signal A =SE1 Date :2 Feb 2012

Figure H-35. SEM images of pure copper sample retrieved on 18 months exposure from
Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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rent = 100 EHT = 20.00 kY Beam Current = 100.0 Mag= 250X
Aperture Size = 100.0 pm 20um IProbe=  8pA Aperture Size = 100.0 pm
Signal A =SE1 WD= 8.5mm Signal A = SET Date :1 Sep 2011

20pm

A 1 A Z 3 " >
EHT = 2000 kV Beam Current = 100.0 pA Mag= 500X EHT =20.00 kV Beam Current= 100.0 A Mag= 200K X
iProbe= 8pA Aperture Size = 100.0 pm iProbe= &pA Aperture Size = 100.0 um
WD=8.5mm Signal A =SET Date :1 Sep 2011 H WD = g.5mm Signal A =SE1 Date 1 Sep 2011

10m

(©) (d)
Figure H-36. SEM images of pure copper sample retrieved on 15 months exposure from
Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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A z
Beam Cur 60. Mag= 100X

EHT = 2000 KV ‘Boam Current = 100.04A Hag= 250X
Aperture Size = 100.0 pm [Probes  3pA Aperture Size = 100.0 um
Signal A = SE1 Data :12 Moy 2011 WD = 7.6 mm Signal A = SE1 Date :12 Moy 2011

Current = 100.0 A Mag= 500X

EHT = 2000 KV Beam Current= 100.0pA Mag= 200KX
Aperture Size = 100.0 pm IProbe= 3pA Aperture Size = 100:0um
Signal A= SE1 Dato 12 May 2011 WD = 7.5mm Signat A= SE1 Dato :12 May 2011

Figure H-37. SEM images of pure copper sample retrieved on 12 months exposure from

Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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EHT = 2000 kV Beam Current = 100.0 pA Mog= 100X Boam Cument= 100.0pA  Mag= 250X
IProbe=  8pA Aperture Size = 100.0 pm 20um \ Aperture Size = 160.0 pm
WD= 7.5 mm Signal A =SEf Dote -9 Mar 2011 i Signal A = SE1 Date :0 Mar 2011

EHT = 20.00 KV Beam Current = 100.0 pA Mag= 500X EHT =20.00 KV Beam Current= 100.0pA Mag= 200K X
iProbe=  8pA Aperture Size = 100.0 pm iProbe=  8pA Aperture Size = 100.0 ym
WD = 7.5mm Signal A= SE1 Date :9 Mar 2011 H WD = 7.5mm Signal A=SE1 Date :9 Mar 2011

(c) (d)
Figure H-38. SEM images of pure copper sample retrieved on 9 months exposure from
Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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EHT = 20.00 kV B} ‘Beam Current = 100.0 uA Mag= 100X
IFrobe=  8pA - Aperture Size = 100.0 m
WD= 8.5mm Signal A =SET Date :20 Dec 2010

EHT = 20,00 kY Boam Current = 100.0 A Mag= 250X
IFrobe=  8pA Aperture Size = 100.0 pm
WD= 9.5mm Signal A = SE1 Date :20 Dec 2010

0

e

" - &
EHT =20.00 kV Baam Current= 100.0 pA Mag= 200KX
iProbe=  8pA 3 Aperiure Size = 100.0 um
WD = 8.5mm . Signal A=SE1 Date :28 Dec 2010

Beam Current = 100.0 uA Mag= 500X
Aperture Sizo = 100.0 pm
Signal A =SET Date :20 Dec 2010

EHT = 2000 kV
iProbes  8pA
WD = 9.5mm

ON
(©)
Figure H-39. SEM images of pure copper sample retrieved on 6 months exposure from
Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification., and (d) 2000X magnification.
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Beam Current = 100.0 uA Beam Current = 100.0 A
Apertre Size = 100.0 Apertre Size = 100.0um
Signal A=SET . Signal A= SE1

"
Boam Current = 100.0 pA
Aperture Size =100.0 ym
Signal A=SE1 Date :6 Oct 2010

Beam Current = 100.0 A Mag= 500X
Aperture Size = 100.0 um
Signal A=SE1 Date :6 0ct 2010

Figure H-40. SEM images of pure copper sample retrieved on 3 months exposure from
Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Boam Current = 100.0 A Mag= 100X
Aperture Size = 30.00 um
Signal A =SET Date :21 May 2012

Py 2/
EHT = 20.00 kv Beam Current = 100.0 pA Mag= 250X
IProbe=  3pA Aperture Size = 30.00 pm

WD = 8.5mm Signal A = SEY Date :21 May 2012

(b)

' 2

EHT = 2000 KV Beam Current = 100.0uA Mag= 500X
iProbe=  3pA Aperture Size = 30.00 pm
WD = 8.5mm - Signel A = SE1 Date :21 May 2012

EHT =20.00 KV Beam Currant= 100.0 pA Mag= 200KX

IProbe=  3pA ;N Aperture Size = 30.00 pm
WD = 8.5mm : Signal A= SET Dato 21 May 2012

H
(c) (d)
Figure H-41. SEM images of 1010 steel sample retrieved on 24 months exposure from
Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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EHT = 20,00 kV ‘Beam Current = 100.0 A Mag= 100X

.00 KV ‘Boam Current = 100.0uA Mag= 250X
IFrobe=  3pA Aperture Size = 30.00 um
WD = 7.0 mm Signal A = SE1 Date :15 Feb 2012

_(b)

IFrobe=  3pA Aperture Size = 30.00 m
W= 7.0mm : Signal A =SEY Date :15 Feb 2012

- o4
Boam Current= 100.0 pA Mag= 200K X
Aperture Size = 30,00 ym
Signat A = SE1 Dato :15 Fob 2012

EHT=2000kV Boam Current = 100.0uA Mag= 500X
iProbes  3pA ) Aperture Size = 30.00 pm
WD = 7.0mm . Signal A = SE1 Date :15 Feb 2012

(d)

Figure H-42. SEM images of 1010 steel sample retrieved on 21 months exposure from
Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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‘Beam Current = 100.0 uA EHT = 20.00 kV Beam Current = 100.0 uA Mag= 250X
Aperture Size = 30.00 pm ] IFrobe=  3pA Aperture Size = 30.00 um
Signal A =SET Date -2 Feb 2012 WD = 8.0mm Signal A = SE1 Date -2 Feb 2012

(2) | (b)_

Beam Current = 100.0pA Mag= 500X

Baam Current= 100.0 A Mag= 200K X
W Aperture Size = 30.00 ym 5 Aperture Size= 30.00 um
. Signal A =SET Date :2 Feb 2012 H - - Signal A =SE1 Date :2 Feb 2012

Figure H-43. SEM images of 1010 steel sample retrieved on 18 months exposure from
Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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EHT = 20.00 kV Beam Curre Y » EHT = 2000 KV Boam Cument= 100.0pA  Mag= 250X
IProbe=  8pA Aperture Size = 100.0 ym 20pm IFrobe=  8pA Aperture Size = 100.0 um
Signal A =SEf Date 1 Sep 2011 i WD= 7.5mm Signal A = SE1 Dote 1 Sop 2011

200m

= . P~ A A = 4 7
EHT = 20.00 KV e Beam Current = 100.0 A Mag= 500X EHT =20.00 KV Beam Current= 100.0pA Mag= 2.
iProbe=  8pA Aperture Size = 100.0 pm e iProbe=  §pA Aperture Size = 100.0 um
WD= 7.5mm Signal A = SE1 Date :1 Sep 2011 WD = 7.5mm Signal A=SE1 Date :1 Sep 2011

(c) (d)
Figure H-44. SEM images of 1010 steel sample retrieved on 15 months exposure from
Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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Boam Current = 100.0pA Mag= 100X X Boam Current = 100.0 pA Mag= 250X

Aperture Size = 100.0 m Aperture Size = 100.0 im
Signal A =SET Date :12 May 2011 . Signal A = SE1 Date :12 May 2011

EHT = 2000 kV Beam Current = 100.0 pA Mag= 500X EHT =20.00 kV Boam Curront= 100.0pA Mag= 200K X
IProbe=  3pA Aperture Size = 100.0 pm IProbe= 3pA Aperture Size = 100.0um
WD = 6.5mm Signal A = SET Date :12 May 2011 H WD = 6.5mm 3 Signal A =SE1 Date :12 May 2011

(c) (d)
Figure H-45. SEM images of 1010 steel sample retrieved on 12 months exposure from
Wright-Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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EHT = 20.00 kv Beam Curre X Mag= 100X Currer Mag= 250X
IProbe=  8pA Aperture Size = 100.0 pm Aperture Size = 100.0 m

WD = 6.5mm = Signal A=SE1 Date :9 Mar 2011 Signal A = SEY Date :9 Mar 2041

i

it A a5 A4 % R 2 =4
EHT = 20.00 KV X Mag= 500X EHT =20.00 KV Beam Current= 100.0pA Mag=
iProbe=  8pA Aperture Size = 100.0 pm iProbe=  8pA Aperture Size = 100.0 um

WD = 6.5mm = Signal A = SE1 Date :9 Mar 2011 H WD = 6.5mm Signal A=SE1 Date :9 Mar 2011

10m

(©) (d)
Figure H-46. SEM images of 1010 steel sample retrieved on 9 months exposure from Wright-
Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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Boam Current = 100.0 pA
Aperture Size = 100.0m
Signal A= SE1 Date :28 Dec 2010

- ; Ul o
Beam Current = 100.0 A Mag= 100X

Aperture Size = 100.0 m
Signal A =SET Date :28 Dec 2010

Baoam Current= 100.0 uA Mag= 200KX
';N Aperiure Size = 100.0 um
Signal A=SE1 Date :28 Dec 2010

Beam Current= 100.0pA Mag= 500X
Aperture Sizo = 100.0 pm
Signal A =SET Date :28 Dec 2010

(d)

Figure H-47. SEM images of 1010 steel sample retrieved on 6 months exposure from Wright-
Patterson AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.

52

467
Distribution Statement A. Approved for Public Release.



Mag= 100X EHT = 20.00 KV opA Mag= 250X
[Probe= 194 pA Aperture Size = 100.0 um
Signal A=SE1 Date :6 Oct 2010

Aperture Size = 100.0 i
Signal A=SET Date :6 Oct 2010

37 PTal © S ’
EHT = 20.00 KV Beam Current = 100.0 pA Mag= 500X
i Probe= 194 pA Aperture Size = 100.0 um
WD'= 8.0mm Signal A= SE1 Date :6 Oct 2010

© | ()
Figure H-48. SEM images of 1010 steel sample retrieved on 3 months exposure from Wright-
Patterson AFB site. (a) 100X magnification, (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.

Boam Current= 100.0 pA Mag= 200 KX
Aperture Sizo = 100.0 ym
Signat A = SE1 Date :6.0ct 2010
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