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SFM 

Scanning Force Microscope 

A revolution in non-destructive on-site examination and testing of industrial compo-

nents and materials for nano or micro level defects, microstructural deterioration and 

other microstructural properties. Effective tool for P91 and P92 component inspection 

where conventional techniques do not always show early-stage creep damage.  

What is SFM? 
SFM is a portable version of the Atomic Force Microscope that has been developed 

for on-site damage and microstructural imaging of   critical components in industry or 

other large structures – metallic or non-metallic. 

The microscope scanning head 

(square box in the centre) mounted 

on a mobile frame that sits on a fixed 

frame which in turn is attached to 

the component under investigation.  

The microscope is an electromechanical device with a sharp tip of a few nano metres 

diameter in size that scans a plain or polished (up to 7 microns) surface of a compo-

nent and produces images on a linked up laptop. A powerful software produced for 

this purpose stores this data instantly and plots it as required, such as, for example, 

creep cavity density versus component remaining life etc. 

SFM facilitates the identification and quantification of manufacturing or in-service damage (even as small as a few nano 

meters) on industrial materials or components, without the need to cut out and remove samples for laboratory examination. 

SFM can be mounted on an industrial or other component on-site, with in-situ data recording and imaging of the material 

microstructure and any deterioration or quantification of other defects such as creep cavitation, fatigue, corrosion or erosion 

damage etc. It can produce two or three dimensional images of the damage or the microstructure as shown later in this 

brochure. 

In addition to defect assessment of the material microstructure, SFM can be used to assess the con-
ductivity, surface electric potentials, magnetic domains and friction properties of the material or 
component being tested.  

A Portable Tool with Multiple Applications 
SFM is portable and can be used on almost any material. It can be 

mounted at any angle on the component being scanned as long 

there is reasonable clearance around. It can be easily mounted on 

any surface, flat or curved. SFM has many possible applications 

and can be of immense benefit in the assessment of defects or     

material microstructure issues in large industrial facilities, pow-

er plants, petrochemical, process & refining complexes & the 

aerospace industry etc. 

The high spatial resolution of SFM allows users to observe extremely small defects and changes in a microstructure, which is 

important for understanding of the mechanisms of degradation of the materials. 

SFM mounted on vertical 

pipe in a refinery plant.  
SFM mounted on a turbine 

SFM produces high-resolution 3D images of the surface under 

study, allowing users to obtain 3D images of defects, with sizes 

of the order of 0.01-0.1 microns, and assess their depth. This is 

important for the accurate life assessment of ageing structures/ 

materials, where defect identification at an early stage can be quite 

critical. 

The SFM is available for purchase or for use as part of ETD’s services 

For more information on our Scanning Force Microscope, visit our website 

https://www.etd-consulting.com/advanced-inspection-and-monitoring-tools/#inspection
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Results and images obtained using SFM (Scanning Force Microscope) 

SFM images taken at increasing resolution after chemical etching of a P91 pipe at region close to the edge of a crack.  

I-SFM clearly captures microcracks dispersing from the primary crack. 

Conductivity assessment images - images of sur-

face topography (left) and distribution of spreading 

current (right). 

The lighter areas in the signal  IprAFM image 

(right) correspond to higher conductivity 

SFM characterisation of a sample after chemical etching (scan size 10 x 10 um) 

a) 2D view, b) 3D view, c) quantitative statistical results of the SFM analysis. 

I-SFM characterisation of a large cavity (scan size 20 x 20 um) 

SFM characterisation of a large cavity 

a) 2D view (100um x 100um), b) 2D view (10um x 10um) with line scan, c) 3D view (10um x 10um), d) I-SFM analysis results of line scan 

from image b). 


