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Figure 2. Tube Furnace Used for Oxidation
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Figure 8. Vendor A Material Oxidized at Three Different Temperatures
(20 CFH Dried Air, -56°C Dew Point, Mag. 350X)
(Sheet 1 of 3 Sheets)
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20 Minutes

40 Minutes

700°C

Figure 8. Vendor A Material Oxidized at Three Different Temperatures
(20 CFH Dried Air, -56°C Dew Point, Mag. 350X)
(Sheet 2 of 3 Sheets)
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750°C

20 Minutes

40 Minutes

Figure 8. Vendor A Material Oxidized at Three Different Temperatures

(20 CFH Dried Air, -56°C Dew Point, Mag. 350X)
(Sheet 3 of 3 Sheets)

32



20 Minutes

40 Minutes

650°C

Figure 9. Vendor A Material Oxidized at Three Different Temperatures
(Still Air, +15°C Dew Point, Mag, 350X)
(Sheet 1 of 3 Sheets)
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20 Minutes

40 Minutes

750°C

Figure 9. Vendor A Material Oxidized at Three Different Temperatures
(Still Air, +15°C Dew Point, Mag. 350X)
(Sheet 2 of 3 Sheets)
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20 Minutes

40 Minutes

Figure 9. Vendor A Material Oxidized at Three Different Temperatures
(Still Air, +15°C Dew Point, Mag. 350X)
(Sheet 3 of 3 Sheets)
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Nickel Scan

R

Analysis Line
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Figure 10. Scanning Electron Microscope Photographs of Vendor A
Material Oxidized at 750°C for 40 Minutes in Still Air

(Mag. 1000X)
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Figure 11. X-Ray Fluorescence cf Vendor A Material Oxidized at 750°C,
40 Minutes, Still Air (Mag. 1000X)
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40 Minutes

80 Minutes

Figure 13. Cross Section of Vendor B Material Oxidized at 750°C,
20 CFH Dried Air, -56°C Dew Point

(Mag. 350X)
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40 Minutes
Mag. 350X

80 Minutes
Mag. 150X

Figure 14. Cross Section of Vendor D Material Oxidized at 750°C,
20 CFH Dried Air, -56°C Dew Point
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Vendor A Material

Vendor D Material

Figure 15. Surface of Three Different Vendor Materials Oxidized at 750°C
for 80 Minutes, 20 CFH Dried Air, -56°C Dew Point, Mag. 350X
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Vendor A Material, Below Surface Vendor A Material, Cross Section,
of Sheet, Mag. 375X Mag. 190X

Vendor B Material, Below Surface Vendor E Material, Cross Section,
of Sheet, Mag. 375X Mag. 190X

Figure 17. Alloys of Different Vendors Heated to Decarburizing
Temperature (1100°C) for Two Hours
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As Received 1000°C, 30 Minutes

NOTE

MAGNIFICATION: 375X 1000°C, 1 Hour
e B Nt .'.1.

1000°C, 2 Hours
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1050°C, 30 Minutes

1100°C, 1 Hour

»
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1050°C, 2 Hours 1100°C, 2 Hours

Figure 18. Grain Growth with Temperature and Time (Vendor A Material)
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As Received 1000°C ; 30 Minutes

NOTE
MAGNIFICATION: 375X 1000°C, 1 Hour

1000°C, 2 Hours

Figure |



1050°C, 2 Hours 1100°C, 2 Hours

Figure 19. Grain Growth with Temperature and Time (Vendor B Material)
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As Received

NOTE
MAGNIFICATION: 375X

1000°C, 2 Hours




1050°C, 2 Hours 1100°C, 2 Hours

Figure 20. Grain Growth with Temperature and Time (Vendor E Material)
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Figure 21. Vendor A Material as Received, Mag. 375X

Figure 22. Vendor A Material Heat Treated for Two Hours at 1050°C
(Heat Tinted), Mag. 375X
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Figure 23. Vendor B Material Heat Treated for Two Hours at 1050°C
(Heat Tinted), Mag. 375X

Figure 24. Vendor E Material Heat Treated for Two Hours at 1050°C
(Heat Tinted), Mag. 375X
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(a) Poor Seal -- Oxidized at 650°C, Dried Air, 10 Minutes, -56°C D.P.,
Sealed at 950°C, 15 Minutes, Mag. 600X

(b) Good Seal -- Oxized at 750°C, Dried Air, 40 Minutes, -56°C D.P.,
Sealed at 950°C, 15 Minutes, Mag. 350X

Figure 33. Photomicrographs of Good and Bad Seals
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(a) Oxidized at 650°C, 10 Minutes; Sealed at 975°C, 30 Minutes;
Mag. 150X

(b) Oxidized at 650°C, 10 Minutes; Sealed at 975°C, 30 Minutes;
Mag. 350X (Higher Magnification of Sample in (a) Above)

Figure 34. Good Seals Exhibiting Reaction Products in Form of Cubic
and Needle Structures
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5 - 10~ Inch Thickness 10 - 108 Inch Thickness

6

25 - 10~% Inch Thickness 50 - 108 Inch Thickness

Figure 36. Porosity of Gold (Aul) Plate
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