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The influence of microstructure on the static and dynamic
strength of transparent Magnesium Aluminate Spinel (MgAI204)

The seminar will be given in Hebrew
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Magnesium Aluminate Spinel (MgAIl204) transparent polycrystalline ceramic has a unique
combination of properties, which makes it a promising candidate for demanding commercial and
defense applications. For example, merging Spinel layer within a ballistic window composition
brings about to a reduction of up to 50% in the window weight and volume, while keeping the same
ballistic protection.

Despite the broad agreement on the important role of material strength on the ballistic behavior of
materials, data on dynamic strength, especially dynamic tensile/flexural strength, is still very
scarce. Moreover, a well-defined correlation between the grain-size and dynamic tensile/flexural
strength needs additional work.

A standard 3-point-bending method was used to measure the static flexural strength, while a hybrid
experimental-numerical 1-point impact method was used to measure the dynamic flexural strength,
together with extensive use of ultra-high-speed imaging.

A comprehensive study on the influence of grain size on both quasi-static and dynamic flexural
strength will be presented. In addition, a systematic comparison of two methods to determine
fracture time, namely fracture gauges and ultra-high-speed imaging, will be displayed. The effect
of these methods on the value of the dynamic tensile (flexural) strength and rate sensitivity

determination will be discussed.
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