
Mechanical measurements on 
atomically thin materials are now possible!
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For applications across 
many material systems

Probing the nano 
mechanics of 2D 
materials 
R.M. Khan, R.R. Wixom, 
F.W. DelRio, R. Dingreville

Traditional nanoindentation techniques 
cannot accurately resolve the 
mechanical properties of 2D materials 
due to large indentation depths and 
substrate effects

AFM-based modulated nanoindentation 
(MoNI) measures nanomechanical 
properties with Angstrom-level 
resolution during load-displacement 
measurements

How does MoNI work?

Sandia National Laboratories is a multi-mission laboratory managed and operated by National Technology and Engineering Solutions of  Sandia, LLC, a 
wholly owned subsidiary of  Honeywell International, Inc., for the U.S. Department of  Energy’s National Nuclear Security Administration under contract 
DE-NA0003525. 
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3. Get force-indentation curve

1. Measure deflection vs. voltage

2. Extract indentation depths
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