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 : תקציר ההרצאה

Brittle transparent materials such as glass and ceramics are commonly used in both civilian and 

military application for armored windows and sensor protection. These materials are usually very 

tough under compression but fragile under tension. This translates into high energy absorption 

properties when impacted by a projectile but very low resistance to tensile loading. When 

transparent protection is needed, the ability to optimize the energy absorption and the ability to 

endure different loading schemes becomes crucial.   

One of the approaches to improve energy absorption of a brittle armor is to compressively pre-

stress the protective plate. The compressive pre-stress improves the resistance to tensile stress, 

thereby suppressing crack growth which weakens the armor and damages its transparency.  

  The present study investigates the influence of confining stress on the ballistic properties of brittle 

transparent soda lime glass using experimental and numerical tools. The research consists of two 

main parts: The first part focuses on the methodology to apply uniform and repeatable confinement 

pressure on the specimen. The confinement procedure is quite challenging due to the very low 

fracture toughness of the material. The second part deals with the quantification of the ballistic 

performance of the confined vs. unconfined plate specimens. The confinement pre-stress was rather 

high, of the order of 100 [MPa]. The study shows great improvement in the ballistic efficiency in 

the confined soda lima glass target versus the unconfined one when impacted by a flat tip projectile.  
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