
Upadrasta Ramamurty 
School of Mechanical and Aerospace Engineering, Nanyang Technological University, Singapore 

639798 
 

Statistics and activation parameters of the elastic-plastic 

transition in crystals 

 
The load at which a discrete displacement burst or pop-in occurs, when nanoindentation is 

performed with a spherical indenter tip, is a measure of the transition from elastic to elasto-

plastic deformation. By experimentally measuring the first pop-in loads, P1, and assuming 

that their statistical distribution is caused by the thermal fluctuations affecting the nucleation 

rate of the incipient plastic events, the activation volumes and energies for the elastic-plastic 

transition in crystals can be determined. In this presentation, I will summarize our efforts in 

this direction with the results on amorphous alloys, high entropy alloy, molecular crystals, 

and ceramics. New insights we gained through these experiments and analyses will be 

dicsussed. 
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