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  Fig.1 X-ray cross-sectional image              Fig.2 X-ray cross-sectional image 
       of solid particles                              of hollow particles 
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Fig.3 Schematic illustration of biaxial particle compression tester 
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     Fig.4 Schematic illustration of              Fig.5 Schematic illustration of  
          solid particle analysis model                hollow particle analysis model 
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Fig.6 Relationship between ratio of din / dout and median fracture load 
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(a) Tensile stress                          (b) shear stress 
Fig.7 Stress distribution of inside of particle 
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Fig.8 Relationship between ratio of din / dout and stress from FEM analysis 
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   Fig. 10 Definition of angle θ 
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Fig.9 Comparison of experimental result with simulation one 
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