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Contents for previous classContents for previous class

• Presentation for various optical microscopes

- Phase contrast microscope

- Differential interference contrast microscope

- Fluorescence Microscopy 

- Multi-photon laser scanning microscope

- 벡터장 나노 현미경

- Digital Holographic Microscope
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What is Metallography??
• Metallography is the science and art

of preparing a surface for analysis by 
grinding, 
polishing, and 
etching
to show microstructual component.
(mainly metallic materials)

• Metallography does not only apply to 
metallic materials, such technology 
can also be used examine ceramics, 
polymers and semiconductors. 
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Band saw Abrasive cutter
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shear Band saw Abrasive cutoff

Influence of cutting procedure on deformation and damage to porcelain-enameled
Steel, 45x, 2% nital, polarized light. (courtesy of A. O. Benscoter, Bethlehem Steel Corp.)

Sectioning Artifacts
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http://drm.kist.re.kr/cerapedia/process/jgl007.html
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What is grit? 

– When talking about sandpaper, "grit" is a reference 
to the number of abrasive particles per inch of 
sandpaper. 

– The lower the grit the rougher the sandpaper and 
conversely, the higher the grit number the smoother
the sandpaper. 

– This make sense if you imagine 
how small the particles on an 
800-grit sandpaper would need 
to be to fit into a 1" square.

– Sandpaper is referred to by the 
size of its grit (i.e. 150-grit sandpaper).
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120 grit

320 grit

600 grit

240 grit

400 grit

600 soft

Appearance of the surface of silicon carbide grinding paper (Buchler Carbiment). 60 x
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120 grit 240 grit 320 grit 400 grit 

600 grit 6-μm diamond 1-μm diamond colloidal silica 
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(4) Polishing
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Artifact structure from improper grinding
Surface deformation from improper grinding should be avoided, 
otherwise the microstructure may be obscured as shown below.

After FG, scratches from PG are still visible.
Mag: 200x

After diamond polishing, scratches from FG are still remain.
The very deep vertical scratch might even be left over from PG.
Mag: 200x
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Artifact structure from improper polishing
Polishing should produce a scratch-free surface. Excessive pressure 
may cause artifact of second phase particles as shown below.

20 x 200 x 
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• Electro polishing – grind to 600 grit or mesh then the sample
is made the anode of a electrolytic cell (+)

- The recipe must have an appropriate (electrolyte, temperature, current, 
voltage, and time.

- Advantages – easy to minimize surface damage
- Disadvantage – dangerous chemicals, some phases in multiphase materials 

preferentially electrochemically etch so non-uniform polish results.
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Safety Instructions

• Optical Metallography
involves the use of etchants 
(standard solutions containi
ng a variety of chemicals su
ch as strong acids and solv
ents) which can be very cor
rosive and poisonous. 
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Safety

• You must wear gloves and goggl
es and handle the chemicals with 
extreme care. 

• You must not have direct skin 
or eye contact with the etchant
s. Etchants must be used in we
ll ventilated area. 

• Do not try to smell the etchants
.
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