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Ceramics

CERAMICS

Ceramic materials are extremely hard and brittle and 
may contain pores. Sectioning must be performed 
using diamond blades. If the specimen is to be 
thermally etched, then it must be mounted in a 
resin that permits easy demounting, and vacuum 
infiltration of epoxy into the voids should not be 
done. Deformation and smearing are not problems 
with ceramics due to their inherent characteristics. 
But, it is possible to break out grains or produce 
cracking during preparation. Microstructure of hot-pressed silicon nitride (binder unknown) 

(unetched, 500X).

Table 35: 4-Step Method for Ceramic

Sectioning Precision Saw with 10LC or 20LC blade recommended for medium to soft ceramics or structural ceramics

Mounting Castable, typically epoxy with flat edge filler if for very hard ceramic applications

Surface Abrasive / Size
Load - lbs [N] / 

Specimen Base Speed [rpm] Relative Rotation Time [min:sec]

UltraPrep Met-
al-Bonded Disc

45μm Diamond
water cooled

8 [36] 300
 

Until Plane

Apex Hercules H
Rigid Grinding Disc

9μm MetaDi Supreme 
Diamond*

6 [27] 150
 

5:00

VerduTex
3μm MetaDi Supreme 

Diamond*
6 [27] 150

 
5:00

VerduTex
1μm MetaDi Supreme 

Diamond*
6 [27] 150

 
3:00

 = Platen         = Specimen Holder              *Plus MetaDi Fluid Extender as desired

Imaging & 
Analysis

Grain Size, Porosity Assessment

Hardness Testing Vickers

Table 36: 4-Step Method for Ceramic

Sectioning Precision Saw with 10LC or 20LC blade recommended for medium to soft ceramics or structural ceramics

Mounting Castable, typically epoxy with flat edge filler if for very hard ceramic applications

Surface Abrasive / Size
Load - lbs [N] / 

Specimen Base Speed [rpm] Relative Rotation Time [min:sec]

Apex Color Red
75μm Diamond

water cooled
8 [36] 300

 
Until Plane

TexMet P
15μm MetaDi Supreme 

Diamond*
6 [27] 150

 
6:00

VerduTex
6μm MetaDi Supreme 

Diamond*
6 [27] 150

 
4:00

VerduTex
3μm MetaDi Supreme 

Diamond*
6 [27] 150

 
4:00

 = Platen         = Specimen Holder              *Plus MetaDi Fluid Extender as desired

Imaging & 
Analysis

Grain Size, Porosity Assessment

Hardness Testing Vickers
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Ceramics

Pullouts are a major problem to control as they 
can be misinterpreted as porosity. Mechanical 
preparation has been done successfully with laps, 
metal-bonded diamond discs, rigid grinding discs, or 
hard cloths. SiC paper is rather ineffective with most 
ceramics, as they are nearly as hard or as hard as the 
SiC abrasive. Consequently, diamond is commonly 
used for nearly all preparation steps. Automated 
preparation is highly recommended when preparing 
ceramic materials as very high forces arise between 
the specimen and the working surface, often too 
high for manual preparation. Listed are two generic 
procedures for preparing ceramics using different 
approaches, see Tables 35 and 36.

MasterPolish 2 suspension is specifically formulated 
for final polishing ceramic materials and will yield a 
better surface finish than 1µm diamond.

Helpful Hints for CeramiCs

Cut specimens as close as possible to the desired 
examination plane using a saw and blade that 
produces the least possible amount of damage, 
producing the best possible surface for subse-
quent preparation. Rough grinding is slow and 
tedious and does considerable damage to the 
structure and should be avoided as much as 
possible.

Coarse abrasives for grinding may be needed 
at times.  However, severe grain pull-outs can 
result from use of coarse abrasives and it is 
recommended to use the finest possible coarse 
abrasive for grinding.

(top) Microstructure of an alumina (matrix), zirconia (gray), 
silica (white) refractory material (unetched, 200X). (bottom) 
Silicon - SiC ceramic etched electrolytically with 10% oxalic 
acid (500X).


