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Topography approach by atomic force microscopy :
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Near rigidity percolation threshold (r = 2.4, 
20% of Ge) indent topography is strongly 
dependent of indentation strain rate : 
(a) shape for high strain rate, (b) shape for
low strain rate.

Conclusion : 1. Creep exponent (N) and residual imprint are linked to glass composition/structure and 
strain rate. 2. Near percolation threshold : i) viscous phenomena expressed strongly at low
strain rate, ii) Elastic recovery is locked by visco-plastic effects.
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Experimental setup : Constant Strain Rate (CSR) test
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Under the assumption of  
constant hardness, 

we can demonstrate :

Creep behaviour and power law fitting :
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Selenium CSR test (32s CSR loading)

Classical power law for uniaxial test Power law for indentation test

Valid only for establish creep behaviour :
For a constant strain rate, 
nominal pressure is constant
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Introduction : Classically, indentation studies for measuring hardness (Vickers, Rockwell, Meyer) assume an elasto-
-plastic material. In many cases this assumption does not introduce significant errors for room temperature test. 
However for chalcogenide glasses, the low glass-transition temperature (ie, 41 ̊C for Se to 340 ̊C for Ge40Se60) does not allow
this assumption due to strain rate dependent viscoelastic effects. Both AFM images and displacement load curves exhibit a 
dependence on the strain rate.


