
Atomic Force Microscopy (AFM) 
Nanoscale mechanical properties impact the behavior and performance of 
countless materials and help inform both our theoretical understanding of these 
materials and their development for commercial applications. As we continue to 
learn more about the critical role of nanomechanics, our need for techniques 
that more fully measure them grows in importance. The atomic force microscope (AFM) has powerful capabilities for nanome-
chanical characterization due to its inherent spatial resolution and force sensitivity. However, the sheer diversity of material 
properties prevents any single AFM technique from providing the most relevant or accurate data for every application. For this 
reason, Asylum Research offers a collection of AFM techniques, together called the NanomechPro Toolkit, to meet a broad 
spectrum of nanomechanical characterization needs. 

Nanoindentation 
Nanomechanical testing encompasses a comprehensive set of techniques for determining a 
broad set of mechanical properties at sub-micrometer length scales. Indentation testing has been 
utilized for over a century to determine the hardness of materials. Advances in indentation-based 
mechanical testing over the past decades has enabled quantitative characterization of many addi-
tional material parameters at the nanoscale; such as elastic modulus, viscoelastic properties, 
creep and stress relaxation behavior, interfacial adhesion, and fracture toughness. The ability to 
quantitatively measure mechanical properties at the nanoscale has been critical for making revolutionary advances in materials 
development.  
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Nanoindentation in-situ 
Bruker has developed a comprehensive suite of nanomechanical and nanotribological test instruments 
that operate in conjunction with powerful microscopy techniques. Combining the advantages of ad-
vanced microscopy technologies with quantitative in-situ nanomechanical characterization enables an 
accelerated understanding of material behavior at the nanoscale.  
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Force Measurement in-situ 
The FMS-EM is a compact force readout tool for the MM3A-EM micromanipulator of Klein-
diek. It enhances thesystem by allowing the user to perform force measurements and nanoin-
dentation. Smallest outer dimensions are possible by means of a force readout system that re-
quires no laser. Force feedback on the display of the controller is coupled with a loudspeaker to enable you to intuitively char-
acterize materials and micromechanical structures by their resonance frequencies. Sharp silicon tips allow nanoindentation in a 
wide variety of materials. 
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Tensile module for macro probes in-situ 
The tensile module for the SEM fits on the sample stage just like an oversize specimen. Ac-
cepts test objects between 20 and 60 mm long, not thicker than 5 mm. A great number of 
test parameters and experiments routines are menu-guided, and easy to use. Many sub rou-
tines, such as compensation of the device’s individual flexure and online recording of the modulus of elasticity are integrated. 
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