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(@) (b)

(c) (d)
Figure I-1.SEM images of pure silver sample retrieved on 21 months exposure from Kirtland
AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)
2000X magnification.
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(@) (b)

(c) (d)
Figure 1-2.SEM images of pure silver sample retrieved on 18 months exposure from Kirtland
AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)
2000X magnification.

475
Distribution Statement A. Approved for Public Release.



(@) (b)

(c) (d)
Figure 1-3.SEM images of pure silver sample retrieved on 15 months exposure from Kirtland
AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)
2000X magnification.
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(@) (b)

(c) (d)
Figure 1-4. SEM images of pure silver sample retrieved on 12 months exposure from Kirtland
AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)
2000X magnification.
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(@) (b)

(©) (d)
Figure I-5. SEM images of pure silver sample retrieved on 9 months exposure from Kirtland
AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)

2000X magnification.
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(@) (b)

(c) (d)
Figure 1-6. SEM images of pure silver sample retrieved on 6 months exposure from Kirtland
AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)
1000X magpnification.
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(@) (b)

(c) (d)
Figure I-7. SEM images of pure silver sample retrieved on 3 months exposure from Kirtland
AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification and (d)
1000X magpnification.
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(@) (b)

(c) (d)
Figure 1-8. SEM images of aluminum alloy 7075 sample retrieved on 24 months exposure
from Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure 1-9. SEM images of aluminum alloy 7075 sample retrieved on 21 months exposure
from Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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(@) (b)

(©) (d)
Figure 1-10. SEM images of aluminum alloy 7075 sample retrieved on 18 months exposure
from Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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(@) (b)

(©) (d)
Figure 1-11. SEM images of aluminum alloy 7075 sample retrieved on 15 months exposure
from Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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(@) (b)

(©) (d)
Figure 1-12. SEM images of aluminum alloy 7075 sample retrieved on 12 months exposure
from Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure 1-13. SEM images of aluminum alloy 7075 sample retrieved on 9 months exposure
from Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X magnification.
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(@) (b)

(c)
Figure 1-14. SEM images of aluminum alloy 7075 sample retrieved on 6 months exposure
from Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification,. and (d) 100X magnification
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(@) (b)

(c)
Figure 1-15. SEM images of aluminum alloy 7075 sample retrieved on 3 months exposure
from Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 1000X magnification.
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(@) (b)

(c) (d)
Figure 1-16. SEM images of aluminum alloy 6061 sample retrieved on 24 months exposure
from Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure 1-17. SEM images of aluminum alloy 6061 sample retrieved on 21 months exposure
from Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification
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(@) (b)

(c) (d)
Figure 1-18. SEM images of aluminum alloy 6061 sample retrieved on 18 months exposure
from Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification
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(@) (b)

(c) (d)
Figure 1-19. SEM images of aluminum alloy 6061 sample retrieved on 15 months exposure
from Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification
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(@)
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(©) (d)
Figure 1-20. SEM images of aluminum alloy 6061 sample retrieved on 12 months exposure
from Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure 1-21. SEM images of aluminum alloy 6061 sample retrieved on 9 months exposure
from Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.

26

494
Distribution Statement A. Approved for Public Release.



(@) (b)

(c)
Figure 1-22. SEM images of aluminum alloy 6061 sample retrieved on 6 months exposure
from Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification. , and (d) 1000X magnification.
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(@) (b)

(c) (d)
Figure 1-23. SEM images of aluminum alloy 6061 sample retrieved on 3 months exposure
from Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 1000X magnification.
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(@) (b)

(c) (d)
Figure 1-24. SEM images of aluminum alloy 2024 sample retrieved on 24 months exposure
from Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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(@) (b)

(©) (d)
Figure 1-25. SEM images of aluminum alloy 2024 sample retrieved on 21 months exposure
from Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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(@) (b)

(©) (d)
Figure 1-26. SEM images of aluminum alloy 2024 sample retrieved on 18 months exposure
from Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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(@) (b)

(©) (d)
Figure 1-27. SEM images of aluminum alloy 2024 sample retrieved on 15 months exposure
from Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure 1-28. SEM images of aluminum alloy 2024 sample retrieved on 12 months exposure
from Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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(@) (b)

(©) (d)
Figure 1-29. SEM images of aluminum alloy 2024 sample retrieved on 9 months exposure
from Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification, and (d) 2000X magnification.
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(@) (b)

(c)
Figure 1-30. SEM images of aluminum alloy 2024 sample retrieved on 6 months exposure
from Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X
magnification , and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure 1-31. SEM images of aluminum alloy 2024 sample retrieved on 3 months exposure
from Kirtland AFB site. (a) 100X magnification, (b) 250X magnification, (c¢) 500X
magnification, and (d) 1000X magnification.
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(@) (b)

(c) (d)
Figure 1-32. SEM images of pure copper sample retrieved on 24 months exposure from
Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.

37

505
Distribution Statement A. Approved for Public Release.



(@) (b)

(c) (d)
Figure 1-33. SEM images of pure copper sample retrieved on 21 months exposure from
Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure 1-34. SEM images of pure copper sample retrieved on 18 months exposure from
Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure 1-35. SEM images of pure copper sample retrieved on 15 months exposure from
Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure 1-36. SEM images of pure copper sample retrieved on 12 months exposure from
Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure 1-37. SEM images of pure copper sample retrieved on 9 months exposure from
Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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(@) (b)

(c)
Figure 1-38. SEM images of pure copper sample retrieved on 6 months exposure from
Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification.,
and (d) 1000X magnification.
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(@) (b)

(c)
Figure 1-39. SEM images of pure copper sample retrieved on 3 months exposure from
Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 1000X magnification.
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(@) (b)

(c) (d)
Figure 1-40. SEM images of 1010 steel sample retrieved on 24 months exposure from
Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.

45

513
Distribution Statement A. Approved for Public Release.



(@) (b)

(c) (d)
Figure 1-41. SEM images of 1010 steel sample retrieved on 21 months exposure from
Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure 1-42. SEM images of 1010 steel sample retrieved on 18 months exposure from
Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure 1-43. SEM images of 1010 steel sample retrieved on 15 months exposure from
Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure 1-44. SEM images of 1010 steel sample retrieved on 12 months exposure from
Kirtland AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,
and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure 1-45. SEM images of 1010 steel sample retrieved on 9 months exposure from Kirtland
AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)
2000X magnification.
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(@) (b)

(c) (d)
Figure 1-46. SEM images of 1010 steel sample retrieved on 6 months exposure from Kirtland
AFB site. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)
1000X magpnification.
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(@) (b)

(c) (d)
Figure 1-47. SEM images of 1010 steel sample retrieved on 3 months exposure from Kirtland
AFB site. (a) 100X magnification, (b) 250X magnification, (c) 500X magnification, and (d)
1000X magpnification.
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Appendix J
EDS Data for All Outdoor Exposure Sites
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Figure J- 1. EDS of pure silver samples retrieved from Daytona Beach exposure site
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Figure J- 2. EDS of aluminum alloy 7075 samples retrieved from Daytona Beach exposure site.

526
Distribution Statement A. Approved for Public Release.



100
C AAB061

e\‘i 10 b
Q
e
8
©
s _
=
o - _
[O)
e 1 -

0.1 . . !L

o Na Mg Al Si S Cl

Chemical element

I 0 month
I 3 months
[ 6 months
1 9 months
HE 12 months
[ 18 months
1 24 months

Figure J- 3. EDS of aluminum alloy 6061 samples retrieved from Daytona Beach exposure site.
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Figure J- 4. EDS of aluminum alloy 2024 samples retrieved from Daytona Beach exposure site..
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Figure J- 5. EDS of pure copper samples retrieved from Daytona Beach exposure site..
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Figure J- 6. EDS of 1010 steel samples retrieved from Daytona Beach exposure site.
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Figure J- 7. EDS of pure silver samples retrieved from Pt. Judith exposure site.
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Figure J- 8. EDS of aluminum alloy 7075 samples retrieved from Pt. Judith exposure site.
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Figure J- 9. EDS of aluminum alloy 6061 samples retrieved from Pt. Judith exposure site.
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Figure J- 10. EDS of aluminum alloy 2024 samples retrieved from Pt. Judith exposure site.
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Figure J- 11. EDS of pure copper samples retrieved from Pt. Judith exposure site.
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Figure J- 12. EDS of 1010 steel samples retrieved from Pt. Judith exposure site.
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Figure J- 13. EDS of pure silver samples retrieved from East Coast Ship exposure site.
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Figure J- 14. EDS of aluminum alloy 7075 samples retrieved from East Coast Ship exposure

site.
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Figure J- 15. EDS of aluminum alloy 6061 samples retrieved from East Coast Ship exposure

site.
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Figure J- 16. EDS of aluminum alloy 2024 samples retrieved from East Coast Ship exposure
site.
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Figure J- 17. EDS of pure copper samples retrieved from East Coast Ship exposure site.

21

541
Distribution Statement A. Approved for Public Release.



100 ¢
Steel

S 10
Q
£
S
©
(O]
=
E —
(O]
o 1;

01 T T T T T

(0] Na Mg Si S Cl Ca Fe Al

Chemical element

I 0 month
I 3 months
[ 6 months
1 9 months
I 12 months
[ 15 months
[ 18 months
1 21 months
I 24 months

Figure J- 18. EDS of 1010 steel samples retrieved from Pt. Judith exposure site.
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Figure J- 19. EDS of pure silver samples retrieved from West Coast Ship exposure site.
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Figure J- 20. EDS of aluminum alloy 7075 samples retrieved from West Coast Ship exposure

site.
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Figure J- 21. EDS of aluminum alloy 6061 samples retrieved from West Coast Ship exposure

site.
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Figure J- 22. EDS of aluminum alloy 2024 samples retrieved from West Coast Ship exposure

site.
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Figure J- 23. EDS of pure copper samples retrieved from West Coast Ship exposure site.
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Figure J- 24. EDS of 1010 steel samples retrieved from West Coast Ship exposure site.
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Figure J- 25. EDS of pure silver samples retrieved from Kirtland AFB exposure site.
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Figure J- 26. EDS of aluminum alloy 7075 samples retrieved from Kirtland AFB exposure

site.

30

550
Distribution Statement A. Approved for Public Release.



100
- AAG061

S 10¢
Q
S
e
@©
() _
=
© .
m -
o L C

0.1 T T

(0] Mg Al Si Ca

Chemical element

I 0 month
I 3 months
[ 6 months
1 9 months
I 12 months
[ 15 months
[ 18 months
[ 21 months
I 24 months

Figure J- 27. EDS of aluminum alloy 6061 samples retrieved from Kirtland AFB exposure

site.
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Figure J- 28. EDS of aluminum alloy 2024 samples retrieved from Kirtland AFB exposure

site.
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Figure J- 29. EDS of pure copper samples retrieved from Kirtland AFB exposure site.
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Figure J- 30. EDS of 1010 steel samples retrieved from Kirtland AFB exposure site.
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Figure J- 31. EDS of pure silver samples retrieved from Hickam AFB exposure site.
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Figure J- 32. EDS of aluminum alloy 7075 samples retrieved from Hickam AFB exposure

site.
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Figure J- 33. EDS of aluminum alloy 6061 samples retrieved from Hickam AFB exposure

site.
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Figure J- 34. EDS of aluminum alloy 2024 samples retrieved from Hickam AFB exposure

site.
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Figure J- 35. EDS of pure copper samples retrieved from Hickam AFB exposure site.
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Figure J- 36. EDS of 1010 steel samples retrieved from Hickam AFB exposure site.
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Figure J- 37. EDS of pure silver samples retrieved from Tyndall AFB exposure site.
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Figure J- 38. EDS of aluminum alloy 7075 samples retrieved from Tyndall AFB exposure

site.
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Figure J- 39. EDS of aluminum alloy 6061 samples retrieved from Tyndall AFB exposure
site.
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Figure J- 40. EDS of aluminum alloy 2024 samples retrieved from Tyndall AFB exposure
site.
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Figure J- 41. EDS of pure copper samples retrieved from Tyndall AFB exposure site.
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Figure J- 42. EDS of 1010 steel samples retrieved from Tyndall AFB exposure site.
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Figure J- 43. EDS of pure silver samples retrieved from Wright-Patterson AFB exposure site.
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Figure J- 44. EDS of aluminum alloy 7075 samples retrieved from Wright-Patterson AFB

exposure site.
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Figure J- 45. EDS of aluminum alloy 6061 samples retrieved from Wright-Patterson AFB
exposure site.
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Figure J- 46. EDS of aluminum alloy 2024 samples retrieved from Wright-Patterson AFB
exposure site.
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Figure J- 47. EDS of pure copper samples retrieved from Wright-Patterson AFB exposure

site.
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Figure J- 48. EDS of 1010 steel samples retrieved from Wright-Patterson AFB exposure site.

52

572
Distribution Statement A. Approved for Public Release.



Appendix K

Optical Images of Coated 1010 Steel
and 2024-T3 Aluminum Substrates
and Lap Joint Assemblies From Field
Exposures After 1 and 2 Years.
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o TN 0 o ) T TP 23

Figure K-21. Optical images of disassembled AA2024-T3 lap joints coated with full chromate coating
system after 2 year exposure on (Left) the East Coast ship and (Right) the West Coast ship ..24

Figure K-22. Optical images of disassembled AA2024-T3 lap joints coated with full chromate coating
system after 2 years exposure on (Top) Hickam AFB, HI and (Bottom) Daytona Beach, FL..25

Figure K-23. Optical images of disassembled AA2024-T3 lap joints coated with full chromate coating
system after 2 years exposure on (Top) Tyndall AFB, FL and (Bottom) Kirtland AFB, NM...26

Figure K-24. Optical images of disassembled AA2024-T3 lap joints coated with full chromate coating
system after 2 years exposure at Pt. Judith, R ...........cccooiiiiiii e 27
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i Conversion Primer Topcoat Panel ID #s
System Substrate / Code Pre Clean | Clean/Wash | De-Ox Coat 0.6 - 0.9 Mils 1.7 - 2.3 Mils (12"x12" 8UP)
" Alodine

A 2024-T3 Bare .032 Standard CTIO Prep 1600 Deft 02-Y-40 971-A1A-001 .. 040
Sol t Wi d MIL-PRF-26915

B 1010 Steel 0.030" olvent Wipe an None PHLPRP=20 971-F1B-001 .. 040

Alkaline Clean Zinc Rich Primer ;
Deft
2024-T3 Bare .063"
. 71-Al 1..144
C Lap Joints assembled Standard CTIO Prep Deft 02-Y-40 99-GY-001 12u’? 3X4Sigg)re rccembly
with Hy-Loks Alodine 5

D 1010 Steel 0.030" 1600 Deft 02-Y-40 971-F1D-001 .. 040

E 2024-T3 Bare .032" Standard CTIO Prep Deft 02-GN-084 971-A1E-001 .. 040
Alodine SICO 577-630 or

F 2024-T3 Bare .032" 971-A1F-001 .. 040

5200 alternate product Akzo Nobel
G 2024-T3 Bare .032" Akzo Nobel Aerodur 5000 971-A1G-001 .. 040
2100 Mg-Rich  1.0-1.4

H 1010 Steel 0.030" Prekote mils 971-F1H-001 .. 040

[ 2024-T3 Bare .032" . . Deft 971-A11-001 .. 040
- Negative Primer

J 1010 Steel 0.030 99-GY-001 971-F1J-001 .. 040

Figure K-1. Summary table of coating systems and panel identification sequences.
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AA 2024-T3 A1X Designation

971-A1C-029/030
Lap joint

1010 Steel F1X Designation

Figure K - 2. Optical images of AA2024-T3 and 1010 Steel Coated Panels after 1 year exposure at Hickam AFB, HI.
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AA 2024-T3 A1X Designation

971-A1C-017/018
Lap joint

1010 Steel F1X Designation

Figure K - 3. Optical images of AA2024-T3 and 1010 Steel Coated Panels after 1 year exposure at Kirtland AFB, NM.
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AA 2024-T3 A1X Designation

971-A1C-041/042
Lap joint

1010 Steel F1X Designation

Figure K - 4. Optical images of AA2024-T3 and 1010 Steel Coated Panels after 1 year exposure at Daytona Beach, FL.
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AA 2024-T3 A1X Designation

971-A1C-053/054
Lap joint

1010 Steel F1X Designation

Figure K - 5. Optical images of AA2024-T3 and 1010 Steel Coated Panels after 1 year exposure at Tyndall AFB, FL.
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AA 2024-T3 A1X Designation

971-A1C-005/006
Lap joint

1010 Steel F1X Designation

Figure K - 6. Optical images of AA2024-T3 and 1010 Steel Coated Panels after 1 year exposure at Pt. Judith, RI.
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AA 2024-T3 A1X Designation

971-A1C-003/004
Lap joint

1010 Steel F1X Designation

Figure K - 7. Optical images of AA2024-T3 and 1010 Steel Coated Panels after 1 year exposure on the East Coast ship.
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AA 2024-T3 A1X Designation

971-A1C-061/062
Lap joint

1010 Steel F1X Designation

Figure K - 8. Optical images of AA2024-T3 and 1010 Steel Coated Panels after 1 year exposure on the West Coast ship.
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AA 2024-T3 A1X Designation

1010 Steel F1X Designation

Figure K - 9. Optical images of AA2024-T3 and 1010 Steel Coated Panels after 1 year exposure at Wright-Patterson AFB, OH.
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971-A1C-003/004 971-A1C-061/062

Figure K - 10. Optical images of disassembled AA2024-T3 lap joints coated with full chromate coating system after 1 year exposure
on (Left) the East Coast ship and (Right) the West Coast ship.
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971-A1C-029/030 971-A1C-031/032 971-A1C-033/034

971-A1C-041/042 971-A1C-043/044 971-A1C-045/046

Figure K - 11. Optical images of disassembled AA2024-T3 lap joints coated with full chromate coating system after 1 year exposure
on (Top) Hickam AFB, HI and (Bottom) Daytona Beach, FL.
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971-A1C-053/054 971-A1C-057/058 971-A1C-065/066

971-A1C-017/018 971-A1C-019/020 971-A1C-021/022

Figure K - 12. Optical images of disassembled AA2024-T3 lap joints coated with full chromate coating system after 1 year exposure
on (Top) Tyndall AFB, FL and (Bottom) Kirtland AFB, NM.
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971-A1C-005/006 971-A1C-007/008 971-A1C-009/010

971-A1C-069/070 971-A1C-071/072 971-A1C-073/074

Figure K - 13. Optical images of disassembled AA2024-T3 lap joints coated with full chromate coating system after 1 year exposure
on (Top) Pt. Judith, Rl and (Bottom) Wright-Patterson AFB, OH.
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AA 2024-T3 A1X Designation

Lap Joint

1010 Steel F1X Designation

Figure K - 14. Optical images of AA2024-T3 and 1010 Steel Coated Panels after 2 year exposure on the East Coast ship.
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AA 2024-T3 A1X Designation

971-A11-022

971-A1C-063/064
Lap Joint

1010 Steel F1X Designation

Figure K - 15. Optical images of AA2024-T3 and 1010 Steel Coated Panels after 2 year exposure on the West Coast ship.
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AA 2024-T3 A1X Designation

: 971-A11-012

971-A1C-063/064 971-A1F-012 971-A1G-012

Lap Joint

1010 Steel F1X Designation

Figure K - 16. Optical images of AA2024-T3 and 1010 Steel Coated Panels after 2 year exposure at Kirtland AFB, NM.
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AA 2024-T3 A1X Designation

971-A1C-055/056 ' 971-ATE-O: 971-A1F-032

Lap Joint

1010 Steel F1X Designation

Figure K - 17. Optical images of AA2024-T3 and 1010 Steel Coated Panels after 2 year exposure at Tyndall AFB, FL.
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AA 2024-T3 A1X Designation

971-A11-018

971-A1C-035-036
Lap Joint

971-F1B-018 971-F1D-018 97 1=F1H-018 971-F1J-018

1010 Steel F1X Designation

Figure K - 18. Optical images of AA2024-T3 and 1010 Steel Coated Panels after 2 year exposure at Hickam AFB, HI.
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AA 2024-T3 A1X Designation

971-A1C-049/050
Lap Joint

971-F1B-026 971-F1H-026 971-F1J-026]

Figure K - 19. Optical images of AA2024-T3 and 1010 Steel Coated Panels after 2 year exposure at Daytona Beach, FL.
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AA 2024-T3 A1X Designation

971-A1C-011/012
Lap Joint

571-F18-00o 0l EREE.°/ ' 0000

1010 Steel F1X Designation

Figure K - 20. Optical images of AA2024-T3 and 1010 Steel Coated Panels after 2 year exposure at Pt. Judith, RI.
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971-A1C-001/002 971-A1C-063/064

2 Years 2 Years

Figure K - 21. Optical images of disassembled AA2024-T3 lap joints coated with full chromate coating system after 2 year exposure
on (Left) the East Coast ship and (Right) the West Coast ship.
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971-A1C-035/036 971-A1C-037/038 971-A1C-039/040

2 Years 2 Years 2 Years
971-A1C-047/048 971-A1C-049/050 971-A1C-051/052
2 Years 2 Years 2 Years

Figure K - 22. Optical images of disassembled AA2024-T3 lap joints coated with full chromate coating system after 2 years exposure
on (Top) Hickam AFB, HI and (Bottom) Daytona Beach, FL.
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971-A1C-055/056 971-A1C-059/060 971-A1C-067/068

071-A1C-023/024 971-A1C-025/026 971-A1C-027/028
2 Years 2 Years 2 Years

Figure K - 23. Optical images of disassembled AA2024-T3 lap joints coated with full chromate coating system after 2 years exposure
on (Top) Tyndall AFB, FL and (Bottom) Kirtland AFB, NM.
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971-A1C-011/012 971-A1C-013/014 971-A1C-015/016

2 Years 2 Years 2 Years

Figure K - 24. Optical images of disassembled AA2024-T3 lap joints coated with full chromate coating system after 2 years exposure
at Pt. Judith, RI. The lap joint samples for the 2 year exposure at Wright-Patterson AFB, OH were lost.
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Appendix L
EDS Data for All Field Exposures
Of Coated AA2024-T3 Panels

Locations 1 and 3
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coating system (coating system A) on AA2024-T3 after 1 and 2 years exposure by EDS
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Figure L-1. Plot of relative weight percent of elemental composition at location 1 on full chrome coating system (coating system

A) on AA2024-T3 after 1 and 2 years exposure by EDS.
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Figure L-2. Plot of relative weight percent of elemental composition at location 3 on full chrome coating system (coating system A)
on AA2024-T3 after 1 and 2 year exposures by EDS.
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Figure L-3. Plot of relative weight percent of elemental composition at location 1 on partial chrome coating system (coating system

E) on AA2024-T3 after 1 and 2 year exposures by EDS.
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Figure L-4. Plot of relative weight percent of elemental composition at location 3 on partial chrome coating system (coating system
E) on AA2024-T3 after 1 and 2 year exposures by EDS.
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Figure L-5. Plot of relative weight percent of elemental composition at location 1 on non-chrome coating system (coating system F)
on AA2024-T3 after 1 and 2 year exposures by EDS.
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Figure L-6. Plot of relative weight percent of elemental composition at location 3 on non-chrome coating system (coating system F)
on AA2024-T3 after 1 and 2 year exposures by EDS.
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Figure L-7. Plot of relative weight percent of elemental composition at location 1 on magnesium rich coating system (coating

system G) on AA2024-T3 after 1 and 2 year exposures by EDS.
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Figure L-8. Plot of relative weight percent of elemental composition at location 3 on magnesium rich coating system (coating

system G) on AA2024-T3 after 1 and 2 year exposures by EDS.
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Figure L-9. Plot of relative weight percent of elemental composition at location 1 on the negative control coating system (coating

system I) on AA2024-T3 after 1 and 2 year exposures by EDS.
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Figure L-10. Plot of relative weight percent of elemental composition at location 3 on the negative control coating system (coating

system I) on AA2024-T3 after 1 and 2 year exposures by EDS.
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Appendix M
Scanning Electron Microscopy Images
(High UV and High Ozone Chamber)
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FIGURES

Page

Figure M-1. SEM images of pure silver sample retrieved on 1000 hours exposure from high UV (0.86 W/m2)
and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,

and (d) 2000X MAGNITICALION. .....uvuurerrireieecieiie ettt st es s e ss s ss e ss et sseeen 8

Figure M-2.SEM images of pure silver sample retrieved on 900 hours exposure from high UV (0.86 W/m2) and
high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)

2000X MAGNITICALION. .......ovoiveeerecetecte ettt sae st sae st see e seenes 9

Figure M-3.SEM images of pure silver sample retrieved on 800 hours exposure from high UV (0.86 W/m2) and
high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)

2000X MAGNITICALION. ..ottt st s st a s ba et ee et sae e s bas st b s sae s s sssassses s saessensans 10

Figure M-4.SEM images of pure silver sample retrieved on 700 hours exposure from high UV (0.86 W/m2) and
high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)

2000X MAGNTTICATION. 1.evrverrvrrtrtereea ettt et se ettt se s e ee e e e e e bbb seen 11

Figure M-5. SEM images of pure silver sample retrieved on 600 hours exposure from high UV (0.86 W/m2) and
high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)

2000X MAGNITICALION. .....ovvrveieerirrie ettt sss bbbt b s b st b b st s s st s b s st b sses s s ssesssssasssnnsensans 12

Figure M-6. SEM images of pure silver sample retrieved on 500 hours exposure from high UV (0.86 W/m2) and
high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)

2000X MAGNITICALION. ....o.oveiveeeeeeveeeeeee ettt sae st s e e a st a s sae s saes s saes st saes s saessensans 13

Figure M-7. SEM images of pure silver sample retrieved on 400 hours exposure from high UV (0.86 W/m2) and
high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)

1000X MAGNITICALION. .....oeorerveeeeeeeeeee ettt st s sae st s s s e aes s s st s s sae st s sae st sass s saes s senren 14

Figure M-8. SEM images of pure silver sample retrieved on 300 hours exposure from high UV (0.86 W/m2) and
high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification and (d)

1000X MAGNITICALION. ..ottt ssss s b sss sttt bss st s s st ss s b s bs st ss s bsnes 15

Figure M-9. SEM images of pure silver sample retrieved on 200 hours exposure from high UV (0.86 W/m2) and
high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification, and (d)

1000X MAGNITICALION. ...ttt s st s st bbb s s st b s st b b st b b s bbbt s b s st s b s st s banes 16

Figure M-10. SEM images of pure silver sample retrieved on 100 hours exposure from high UV (0.86 W/m2)
and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification

and (d) 2000X MAGNIFICALION. .........uiveeeeieerie ettt ae s sae st s s s s s s sses s s saest s sssass s sensans 17
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Figure M-11. SEM images of aluminum alloy 7075 sample retrieved on 1000 hours exposure from high UV
(0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X MAGNITICALION. ..........cveivrverierieieeee ettt senes 18

Figure M-12. SEM images of aluminum alloy 7075 sample retrieved on 900 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X MAGNITICALION. .......c..cvueivrverierieeeetee ettt senes 19

Figure M-13. SEM images of aluminum alloy 7075 sample retrieved on 800 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X MAGNITICALION. .....v.uruurrrrriereireireisesese et 20

Figure M-14. SEM images of aluminum alloy 7075 sample retrieved on 700 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X MAGNITICALION. .....vuuiuuriereireereieieeese s 21

Figure M-15. SEM images of aluminum alloy 7075 sample retrieved on 600 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X MAGNITICALION. ........c..cvuivrveerieieeeeetee ettt sae s seenes 22

Figure M-16. SEM images of aluminum alloy 7075 sample retrieved on 500 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X MAGNITICALION. ..........ovueiviveereeeeieeeeee ettt seres 23

Figure M-17. SEM images of aluminum alloy 7075 sample retrieved on 400 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification,. and (d) 2000X MAGNITICALION .........cc.viurerierrireirieeieeee s 24

Figure M-18. SEM images of aluminum alloy 7075 sample retrieved on 300 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X MAGNITICALION. ..........ovueivreereereeeeeee ettt sae s sae s seeres 25

Figure M-19. SEM images of aluminum alloy 7075 sample retrieved on 200 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification,. and (d) 2000X MAGNITICALION ...........c.oivrveeieeeeeeeeeee ettt sae s sae s seenee 26

Figure M-20. SEM images of aluminum alloy 7075 sample retrieved on 100 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, and (c) 500X

MAGNITICALION. <.e.vvoieeriiere ettt sttt sss s s st ns s s ssans 27

Figure M-21. SEM images of aluminum alloy 6061 sample retrieved on 1000 hours exposure from high UV
(0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X MAGNIFICALION. .......cc.cevervrierirririeriee et ssssss st ssssss st st s sanes 28
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Figure M-22. SEM images of aluminum alloy 6061 sample retrieved on 900 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X MAGNITICALION .........c.evueivrveeiieieieeee ettt seenes 29

Figure M-23. SEM images of aluminum alloy 6061 sample retrieved on 800 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X MAGNITICALION .........c.evueivrveerieieieetee et sas st senes 30

Figure M-24. SEM images of aluminum alloy 6061 sample retrieved on 700 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, and (c) 500X

MAGNITICALION. <.e.voieieeieee ettt sttt bttt ss s ssnes 31

Figure M-25. SEM images of aluminum alloy 6061 sample retrieved on 600 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X MAGNITICALION. .....vuuruurrireireireseiecisese e 32

Figure M-26. SEM images of aluminum alloy 6061 sample retrieved on 500 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X MAGNITICALION. .......c..cvueivrveeieeeieeeeeeee ettt ettt seeres 33

Figure M-27. SEM images of aluminum alloy 6061 sample retrieved on 400 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification , and (d) 2000X MAGNITICALION. ..........c.eivrveeieeeeeeeetee et ssae sttt seenes 34

Figure M-28. SEM images of aluminum alloy 6061 sample retrieved on 300 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X MAGNITICALION. .....vvuieureerriereereireisereise sttt 35

Figure M-29. SEM images of aluminum alloy 6061 sample retrieved on 200 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification , and (d) 2000X MAGNITICALION. ..........coorviveeieeeeeeeeee ettt ae s seenes 36

Figure M-30. SEM images of aluminum alloy 6061 sample retrieved on 100 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, and (c) 500X

MAGNITICALION. ..eoeeeeee ettt sae st s st a et a et s e st bae st s sae bt sae st st ssesses s saessensans 37

Figure M-31. SEM images of aluminum alloy 2024 sample retrieved on 1000 hours exposure from high UV
(0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, and (c)

500X MAGNITICALION. ..ottt sttt bttt s st b st bbbt b b s b st b st st ssessens s bans 38

Figure M-32. SEM images of aluminum alloy 2024 sample retrieved on 900 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, and (c) 500X

MAGNITICALION. c..veieiiie ettt bbbt bt s st s A s s ebsb st b s bs st s s ssnn s bas 39
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Figure M-33. SEM images of aluminum alloy 2024 sample retrieved on 800 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X MAGNITICALION. ..........cveivrveriirieieeee ettt sae s senes 40

Figure M-34. SEM images of aluminum alloy 2024 sample retrieved on 700 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X MAGNITICALION. .......c..cvueivrverierieeeetee ettt senes 41

Figure M-35. SEM images of aluminum alloy 2024 sample retrieved on 600 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, and (c) 500X

MAGNITICALION. <.e.eoieieeie ettt ettt sttt ss s s s s anes 42

Figure M-36. SEM images of aluminum alloy 2024 sample retrieved on 500 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification, and (d) 2000X MAGNITICALION. .....v.uruuierrireireireireisese e 43

Figure M-37. SEM images of aluminum alloy 2024 sample retrieved on 400 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification , and (d) 2000X MAGNITICALION. ..........coorvrveerieeieeeree ettt senes 44

Figure M-38. SEM images of aluminum alloy 2024 sample retrieved on 300 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification, (b) 250X magnification, (c) 500X

magnification, and (d) 2000X MAGNITICALION. ..........ovuiveveeiieeieeeeeee ettt 45

Figure M-39. SEM images of aluminum alloy 2024 sample retrieved on 200 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X

magnification , and (d) 2000X MAGNITICATION. .....uvvuiumriierierreieeieieeieeeeeee ittt ettt et ettt et sees s sestees 46

Figure M-40. SEM images of aluminum alloy 2024 sample retrieved on 100 hours exposure from high UV (0.86
W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification, (b) 250X magnification, and (c) 500X

MAGNITICALION. ..ottt sttt ae st ae s a e a s ae s et ae st s sae st e sae st et sses st saessensans 47

Figure M-41. SEM images of pure copper sample retrieved on 1000 hours exposure from high UV (0.86 W/m2)
and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,

and (d) 2000X MAGNITICALION. ......u.vvivereeeeeriee ettt sa st sse st s st sae s s s st sasssensnsaees 48

Figure M-42. SEM images of pure copper sample retrieved on 900 hours exposure from high UV (0.86 W/m2)
and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,

and (d) 2000X MAGNIFICALION. .......cverveieierieiesesie ettt sss bbbt b st bt ss st s st b e bsss s b s s st s ssns 49

Figure M-43. SEM images of pure copper sample retrieved on 800 hours exposure from high UV (0.86 W/m2)
and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,

and (d) 2000X MAGNIFICALION. .......cvuerveieerierieieiies ettt sttt se st bbbt b ssss s b ssn s b snssns 50
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Figure M-44. SEM images of pure copper sample retrieved on 700 hours exposure from high UV (0.86 W/m2)
and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,

and (d) 2000X MAGNITICALION. ..ottt bt bae s sas e sae st s sasssensenes 51

Figure M-45. SEM images of pure copper sample retrieved on 600 hours exposure from high UV (0.86 W/m2)
and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,

and (d) 2000X MAGNITICALION. ........vuiviveeeerieieeee ettt sae s sa st saes s sa s sse s sas s st sasnses s sans 52

Figure M-46. SEM images of pure copper sample retrieved on 500 hours exposure from high UV (0.86 W/m2)
and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,

and (d) 2000X MAGNITICALION. w......vuuruurereerrireeiecie ettt et e se ettt ss s se e se s 53

Figure M-47. SEM images of pure copper sample retrieved on 400 hours exposure from high UV (0.86 W/m2)
and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification.,

and (d) 2000X MAGNITICALION. w......vuuruuieeiereiieeieeie ettt see st eese et ss ettt ss e se bbb 54

Figure M-48. SEM images of pure copper sample retrieved on 300 hours exposure from high UV (0.86 W/m2)
and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,

and (d) 2000X MAGNIFICALION. ........vuivereeiierieieeeec ettt sae s sa st saes s s s sse s s saes s s sass s sensans 55

Figure M-49. SEM images of pure copper sample retrieved on 200 hours exposure from high UV (0.86 W/m2)
and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification.,

and (d) 2000X MAGNIFICALION. .........uiveveiierie ettt sae st ae s sa s e sae b s s saesa s sassa s saen e sessans 56

Figure M-50. SEM images of pure copper sample retrieved on 100 hours exposure from high UV (0.86 W/m2)
and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,

and (d) 2000X MAGNIFICALION. .......ovurveririierieierie ettt sttt sse st s sssss s sse st b st s b e ssss s b sss s ssnssns 57

Figure M-51. SEM images of 1010 steel sample retrieved on 1000 hours exposure from high UV (0.86 W/m2)
and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,

and (d) 500X MAGNITICALION. ......c..ouiveeeeeerieeeeee ettt sttt a s se sttt s st saes s saen s sensans 58

Figure M-52. SEM images of 1010 steel sample retrieved on 900 hours exposure from high UV (0.86 W/m2)
and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,

and (d) 2000X MAGNIFICALION. .........uiveeieieeree ettt sae st sae s s s s sae st s sses s s saes s saes s sensans 59

Figure M-53. SEM images of 1010 steel sample retrieved on 800 hours exposure from high UV (0.86 W/m2)
and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,

and (d) 2000X MAGNIFICALION. .......cvurieereririeieris ettt ss s sss st st st b sss st sss st st s s st s besssnsnbsnstns 60

Figure M-54. SEM images of 1010 steel sample retrieved on 700 hours exposure from high UV (0.86 W/m2)
and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,

and (d) 2000X MAGNIFICALION. .......courveereriirieierieie it sss st sss sttt ss st st st b s bbb s s st s bssssn s ssnssns 61
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Figure M-55. SEM images of 1010 steel sample retrieved on 600 hours exposure from high UV (0.86 W/m2)
and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,

and (d) 2000X MAGNITICALION. .......vuvviveeieeiieeieeeete sttt sttt bae st sas e sae st s sasn s sanes 62

Figure M-56. SEM images of 1010 steel sample retrieved on 500 hours exposure from high UV (0.86 W/m2)
and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,

and (d) 2000X MAGNITICALION. ..ottt sa st sae st s s sas s sas s s b sae s s s sens 63

Figure M-57. SEM images of 1010 steel sample retrieved on 400 hours exposure from high UV (0.86 W/m?2)
and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,

and (d) 2000X MAGNITICALION. w......vvuruuririercereeieie ettt e e e se ettt ss s ss e se e bs e 64

Figure M-58. SEM images of 1010 steel sample retrieved on 300 hours exposure from high UV (0.86 W/m2)
and high Ozone (800 ppb) chamber. (a) 100X magnification, (b) 250X magnification, (c) 500X magnification,

and (d) 2000X MAGNITICALION. w.......vuuruurieiereieiieeie ittt sese et se et sttt se e saenes 65

Figure M-59. SEM images of 1010 steel sample retrieved on 200 hours exposure from high UV (0.86 W/m2)
and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X magnification, (c) 500X magnification,

and (d) 2000X MAGNIFICALION. ........ouivereeierieeeeeee ettt sttt sae s sae st sas st s s s sae s s saes s s sass e s sans 66

Figure M-60. SEM images of 1010 steel sample retrieved on 100 hours exposure from high UV (0.86 W/m2)
and high Ozone (800 ppb) chamber. (a) 100X magnification, (b) 250X magnification, and (c) 500X

MAGNITICALION. . 1ottt st ae st a sttt s st bt b bae st sae st sae st sae st s saas 67
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(@) (b)

(c) (d)
Figure M-1. SEM images of pure silver sample retrieved on 1000 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification, and (d) 2000X magnification.

8
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(@) (b)

(c) (d)
Figure M-2. SEM images of pure silver sample retrieved on 900 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification, and (d) 2000X magnification.

9
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(@) (b)

(c) (d)
Figure M-3. SEM images of pure silver sample retrieved on 800 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification, and (d) 2000X magnification.

10
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(@) (b)

(c) (d)
Figure M-4. SEM images of pure silver sample retrieved on 700 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification, and (d) 2000X magnification.

11
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(@) (b)

(c) (d)
Figure M-5. SEM images of pure silver sample retrieved on 600 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(©) (d)
Figure M-6. SEM images of pure silver sample retrieved on 500 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X

magnification, (¢) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-7. SEM images of pure silver sample retrieved on 400 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification, and (d) 1000X magnification.

14
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(@) (b)

(c) (d)
Figure M-8. SEM images of pure silver sample retrieved on 300 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification and (d) 1000X magnification.

15
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(©) (d)
Figure M-9. SEM images of pure silver sample retrieved on 200 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification, and (d) 2000X magnification.

16
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(@) (b)

(c) (d)
Figure M-10. SEM images of pure silver sample retrieved on 100 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification and (d) 1000X magnification.

17

628
Distribution Statement A. Approved for Public Release.



(@) (b)

(©) (d)
Figure M-11. SEM images of aluminum alloy 7075 sample retrieved on 1000 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, (¢) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(©) (d)
Figure M-12. SEM images of aluminum alloy 7075 sample retrieved on 900 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, (c) 500X magnification, and (d) 2000X magnification.

19

630
Distribution Statement A. Approved for Public Release.



(@) (b)

(©) (d)
Figure M-13. SEM images of aluminum alloy 7075 sample retrieved on 800 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, (c) 500X magnification, and (d) 2000X magnification.

20

631
Distribution Statement A. Approved for Public Release.



(@) (b)

(©) (d)
Figure M-14. SEM images of aluminum alloy 7075 sample retrieved on 700 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-15. SEM images of aluminum alloy 7075 sample retrieved on 600 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)

250X magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-16. SEM images of aluminum alloy 7075 sample retrieved on 500 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)

250X magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-17. SEM images of aluminum alloy 7075 sample retrieved on 400 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, (c) 500X magnification and (d) 2000X magnification
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(@) (b)

(c) (d)
Figure M-18. SEM images of aluminum alloy 7075 sample retrieved on 300 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-19. SEM images of aluminum alloy 7075 sample retrieved on 200 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, (c) 500X magnification and (d) 2000X magnification

26
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(@) (b)

(c)
Figure M-20. SEM images of aluminum alloy 7075 sample retrieved on 100 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, and (c) 500X magnification.
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(@) (b)

(©) (d)
Figure M-21. SEM images of aluminum alloy 6061 sample retrieved on 1000 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, (¢) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-22. SEM images of aluminum alloy 6061 sample retrieved on 900 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, (c) 500X magnification, and (d) 2000X magnification
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(@) (b)

(c) (d)
Figure M-23. SEM images of aluminum alloy 6061 sample retrieved on 800 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, (c) 500X magnification, and (d) 2000X magnification
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(@) (b)

(c)
Figure M-24. SEM images of aluminum alloy 6061 sample retrieved on 700 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, and (c) 500X magnification.
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(@) (b)

(©) (d)
Figure M-25. SEM images of aluminum alloy 6061 sample retrieved on 600 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, (¢) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-26. SEM images of aluminum alloy 6061 sample retrieved on 500 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-27. SEM images of aluminum alloy 6061 sample retrieved on 400 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, (c) 500X magnification , and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-28. SEM images of aluminum alloy 6061 sample retrieved on 300 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-29. SEM images of aluminum alloy 6061 sample retrieved on 200 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, (c) 500X magnification , and (d) 2000X magnification.
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(@) (b)

(c)
Figure M-30. SEM images of aluminum alloy 6061 sample retrieved on 100 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, and (c) 500X magnification.
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(@) (b)

(©)
Figure M-31. SEM images of aluminum alloy 2024 sample retrieved on 1000 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, and (c) 500X magnification.
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(@) (b)

(c)
Figure M-32. SEM images of aluminum alloy 2024 sample retrieved on 900 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, and (c) 500X magnification.
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(@) (b)

(©) (d)
Figure M-33. SEM images of aluminum alloy 2024 sample retrieved on 800 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(©) (d)
Figure M-34. SEM images of aluminum alloy 2024 sample retrieved on 700 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c)
Figure M-35. SEM images of aluminum alloy 2024 sample retrieved on 600 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, and (c) 500X magnification.
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(@) (b)

(©) (d)
Figure M-36. SEM images of aluminum alloy 2024 sample retrieved on 500 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-37. SEM images of aluminum alloy 2024 sample retrieved on 400 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, (c) 500X magnification , and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-38. SEM images of aluminum alloy 2024 sample retrieved on 300 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification, (b)
250X magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-39. SEM images of aluminum alloy 2024 sample retrieved on 200 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b)
250X magnification, (c) 500X magnification , and (d) 2000X magnification.
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(@) (b)

(c)
Figure M-40. SEM images of aluminum alloy 2024 sample retrieved on 100 hours exposure
from high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification, (b)
250X magnification, and (c) 500X magnification.
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(@) (b)

(c) (d)
Figure M-41. SEM images of pure copper sample retrieved on 1000 hours exposure from
high UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-42. SEM images of pure copper sample retrieved on 900 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-43. SEM images of pure copper sample retrieved on 800 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-44. SEM images of pure copper sample retrieved on 700 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-45. SEM images of pure copper sample retrieved on 600 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-46. SEM images of pure copper sample retrieved on 500 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c¢) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-47. SEM images of pure copper sample retrieved on 400 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification., and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-48. SEM images of pure copper sample retrieved on 300 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-49. SEM images of pure copper sample retrieved on 200 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification., and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-50. SEM images of pure copper sample retrieved on 100 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c¢) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(©) (d)
Figure M-51. SEM images of 1010 steel sample retrieved on 1000 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification, and (d) 500X magnification.
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(@) (b)

(c) (d)
Figure M-52. SEM images of 1010 steel sample retrieved on 900 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-53. SEM images of 1010 steel sample retrieved on 800 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-54. SEM images of 1010 steel sample retrieved on 700 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-55. SEM images of 1010 steel sample retrieved on 600 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-56. SEM images of 1010 steel sample retrieved on 500 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c¢) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-57. SEM images of 1010 steel sample retrieved on 400 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-58. SEM images of 1010 steel sample retrieved on 300 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification, (b) 250X
magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c) (d)
Figure M-59. SEM images of 1010 steel sample retrieved on 200 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification (b) 250X
magnification, (c) 500X magnification, and (d) 2000X magnification.
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(@) (b)

(c)
Figure M-60. SEM images of 1010 steel sample retrieved on 100 hours exposure from high
UV (0.86 W/m2) and high Ozone (800 ppb) chamber. (a) 100X magnification, (b) 250X
magnification, and (c) 500X magnification..
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