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Monitoring of the particle breakage based on microwave 

scattering during compression

S. Aman and J. Tomas

Glass particle without gold layer

Tomson scattering of emitted electrons  in the crack opening 
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   - cross-section,Pscatt - power of scattered    microwave,        p - energy flux of  incident microwave
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r- particle permeability

- microwave frequency

V – particle volume 

c – light velocity
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Microwave scattering can be applied for monitoring of:  particle deformation, crack initiation, emission of electrons during 

the crack formation, measurement of contact time by particle impact.
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Delay of acoustic emission 
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Breakage
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Breakage consist of:

a) crack formation (t ca. 2 µs)

b) Fragmentation (t>30 µs)  

crack

formation fragmentation
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Delay ca. 

25µs

Fragmentation delay   

Acoustic emission delay 

ca. 10 µs


