CHAPTER 6
Final Polishing
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Figure 6-1 Flocked or napped polishing pad.

6.1 FINAL POLISHING ABRASIVES

Final polishingoll = alumina, Clolot2 =, E2 20| AlZ|7}, Ceria(Cerium oxide), Rouge(lron oxide) S Ol
ALZEICE SEX|gH JHE dEM o2 ALEE = Final polishing& 210(A{= alumina O|C}. alumina 210X =
Mz=3d, 28 #+x=(@%), 27|dl e} Calcined, Levigated, Polycrystalline2 2 & EICt (Table XIX).

TABLE XIX. Alumina Abrasive Properties

Calcined

Alumina Property

Polycrystalline

Levigated

Crystal structure

Polycrystalline
alpha alumina

Monocrystalline
alpha alumina

Monocrystalline

gamma or alpha
alumina

Shape Rough spherical Hexagonal Hexagonal
particles platelets platelets

Particle size 0.250.05 - 0.5- 15 micron <1 micron
micron

Specific gravity 3.95 gm/cc 3.95 gm/cc 3.95 gm/cc




Hardness Knoop 2000 Knoop 2000 Mohs 8 or 9
(Mohs 9) (Mohs 9)
Applications Available in a Available in More commonly

slurry at either a
pH 4 or pH 10,
primarily for metal
polishing

powders, slurries
or suspensions,
rough polishing

known as Linde
A (0.30 micron),
Linde B (0.05
micron), Linde C
(2 micron)
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Figure 6-2 0.05 micron polycrystalline alumina.
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Figure 6-3 Particle size distribution for 0.05 micron deagglomerated alumina.
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Figure 6-4 Particle size distribution for 0.05 micron polycrystalline alumina.
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Figure 6-5 MICROPAD polishing pad and SEM image of fiber.
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Figure 6-6 ATLANTIS polishing pad and SEM image of fiber.
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6.1.2 Calcined Alumina Polishing Abrasives
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Figure 6-8 Calcined alumina patrticles.
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Figure 6-9 MOLTEC 2 polishing pad and SEM image of fiber.

6.1.3 Colloidal Silica Polishing Abrasives
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Figure 6-10 Colloidal silica suspensions for CMP polishing.



Table XX. Colloidal Silica2| HMZFZ2EM

HEpL SIAMAT SIAMAT 2
=T colloidal silica colloidal silica

Aotxdol A7 50-70 nm 20-40 nm

pH 9.5-10.0 9.5-10.0

sE 50% 40%

SH(@T77°F/25°C) 1.39 1.25

HE (@77°F/25°C) 15c¢cp 20 cp
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Figure 6-11 BLACKCHEM 2 Polishing Pad and SEM image of fiber.
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6.2 ALTERNATIVE POLISHING TECHNIQUES
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Figure 6-1 2a Tin with embedded abrasives, mag. 50X.

Figure 6-12b Tin after attack polishing with 2% Nital, mag. 50X.
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Figure 6-13a 1018 Steel, vibratory polishing, 400X DIC, etchant 2% Nital, mag. 400X.
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Figure 6-14a Bismuth-tin alloy prior to polish-etch-polish.
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6.3.3 Recrystallization
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Figure 6-16a Recrystallized pure tin by standard polishing (fine grain structure).



Figure 6-16b Large tin grains following attack polishing with 2% Nital.

6.3.4 Comet Tails
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Figure 6-17a Comet tails in soft austenitic steel.
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Figure 6-18b Rhenium polished with alumina lapping films (Photo courtesy of Climax Corporation).

6.3.6 Edge Rounding
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Figure 6-19 Edge rounding at edge of titanium and mount.

6.3.7 Polishing Relief
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Figure 6-20 Specimen polishing relief for a SiC filter.

6.3.8 Pull-out
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Figure 6-21a Si3N4 polished only with diamond abrasives.
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Figure 6-21b Si3N4 initially planar ground with diamond, followed by CMP polishing with colloidal silica.

6.3.9 Gaps and Staining
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Figure 6-22b Gap and stain in copper/stainless steel weld.

6.3.10 Porosity and cracks
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Figure 6-23b Powder metallurgy orosity for sintered iron specimen.



