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Figure 2: Microstructure of the 
ceramic (Si3N4) used by SKF, 

courtesy of SKF 

 

Figure 4: The crystal 
structure of silicon nitride 

from Riley 2000 

Figure 5: Triangular mesh 
aligned with cleavage 

directions  

Figure 7: Zoomed window of figure (6), 
time step for dynamic simulation = 

4.07*10
-15

(s) (grains are too small to 
show cleavage planes) 

Project Progress (in year) 

Figure 9: Zoomed window of figure (8), 
time step for dynamic simulation = 3.19* 
10 

-13
(s) (less disturbance of mesh due 

to boundaries)  

Figure 3: A Voronoi tessellation with 800 
background grains and 10% needle grains 
(fine ceramic), Courtesy of Dr.Kok program 

from TaTaSteel for the regular grains 

Figure 6: Microstructure of figure 3 with 
mesh aligned with cleavage planes 

inside the grains 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                             
                                                                                                                   
 
 

                

Figure 8: Microstructure with 
200 background grains (coarse 

ceramic) 

Experiment 

                        
 
 
 
 
 
 
 
 

Numerical simulation 

Objectives 

 
 

Physical interpretation 
 

Improve our physical 
understanding of micro-

scale damage 
mechanisms 

Numerical modeling 
 

Improve the state of the 
Art of numerical 

simulation of damage 
mechanisms 

Advantages 

 Real system (True validation) 
Disadvantages 

 Expensive 

 Time-consuming 

 Limited control on measured parameters 
 

Figure 1: A typical 
ceramic roller bearing, 

www.skf.com 
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Future work 

We are going to perform some parametric 
studies on the following geometrical 
parameters to see their influence on the 
toughness of the specimen. 

 Size of the grains 

 Density of each kind of grains 

 Density of glassy phase pockets 
different kind of grains. Moreover, we will 


