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« Distribution and orientation of composite fillers

« Inclusion size, shape and distribution
» Weld and heat-affected zones (HAZ)

« Coating thickness and integrity
« Soder joint evaluation

 Cracks and other defects
« Intergranular attack (IGA)
e Intergranular fracturing
« HAZ Weld Sensitization

e Carburizing thickness
e Flow-line Stress

« Grain size
 Twinning

* Porosity and voids
* Phase analysis

« Dendritic growth

« Corrosion analysis
« Graphite nodularity
* Recast

¢ Decarburization

« Nitriding thickness
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Figure 1-1 Grain size- anodized aluminum. Figure 1-2 Rhenium grain size.
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Porosity and Voids
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Lo . Figure 1-5 Voids (black features) due to
Figure 1-4 Porosity in a BaCl ceramic. . . .
entrapped air in a B4C-graphite composite.
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Figure 1-6 Casting porosity in copper.

. . . Figure 1-8 Welding crack in a copper-
Figure 1-7 Stress cracks in a ceramic. . . .
matrix composite. stainless steel weld.
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Figure 1-9 Ni-Fe-Al bronze phases. Figure 1-10 Copper and iron phases in a
cold

pressed metal.

Dendrites
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Figure 1-12 Dendrite in Al-Si alloy.

Corrosion
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Figure 1-14 Corrosion analysis of a magnetic

read-rite

hard-drive component.
Intergranular Attack
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Figure 1-15 Intergranular alloy depletion in nickel.

Figure 1-16 Intergranular attack in nickel.

Figure 1-17 Intergranular cracking in aluminum.
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Coating Thickness

Figure 1-19 AIN dielectric with metallized

coating.

Figure 1-18 Plasma spray coating.

Inclusions
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Figure 1-21 Sulfide inclusions in steels.

Figure 1-20 Oxide inclusions in steels.

Weld Analysis
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Figure 1-23 Steel Joint Weld.
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Figure 1-22 Steel fillet weld.
Solder Joint Integrity
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Figure 1-25 Carbon fiber composite.

Graphite Nodularity
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Figure 1-27a Gray cast iron (graphite flakes), as
polished. etched.

& ®w ;é ,‘«‘

& .
'.t .‘.. "
*:1'4" ."'.
oo 8 '$
S oo

Figure 1-28a Nodular cast iron as polished. Figure 1-28b Nodular cast iron, etched.
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Figure 1-30 Localized recast layer.
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Figure 1-31 Cracks in recast layer.
Carburizing
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Figure 1-34 Low carbon steel, quenched.

Decarburization
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Figure 1-36 Steel decarburization.

Nitriding
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Figure 1-37 Nitrided steel.

Inter granular Fracture
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Figure 1-38 Intergranular fracturing for improperly heat
treated 17-7PH, 1000X.

Weld Sensitization
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Figure 1-39 Sensitization of welded 304L Stainless Steel,
Mag. 500X.

Flow Line Stress

Figure 1-40 Improper flow line direction normal to

maximum
stress, Etchant HCI+H202.
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