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Abstract 

There is presently an increasing need to detect with reliability micro and nano surface defects with new 

Non-Destructive Testing (NDT) techniques, namely in orthodontics, molds, micro-manufactured 

components and optics. The characterization of the surface condition is also an important issue in many 

applications. 

Recently, an innovative methodology to detect micro surface defects based on bacterial cells was 

developed and validated [1]. This pioneer technique can also be applied to the surface condition 

characterization, and it consists on exploiting the “life” attributes of bacteria and their intentionality: 

reduced dimensions, motility, penetration ability and adhesion, reproduction, fluorescence, electrical and 

magnetic properties. The proposed procedure is similar to the dye penetrant method. 

In order to assess the feasibility of this technique to also distinguish different topographic morphologies, 

tests were performed on a surface with different roughness levels. Components produced by Powder 

Injection Moulding (PIM), presenting a thread profile with different roughness levels were inspected. In 

both cases, the objective was to verify if this technique can constitute an expedite and qualitatively way 

to distinguish surface roughness heterogeneities. 

A sample in AA1100 aluminium alloy mechanically polished with an Ra value of 0.13 μm was surface 

machined by electric discharge machining (EDM) to produce a surface texture with different Ra values 

(1.61 and 2.85 μm). Bacteria were clearly seen on the eroded zones, while no cells were seen on the 

polished part of the surface. The adherence of bacteria to rough surfaces was highlighted confirming the 

possibility of the technique to identify different topographic attributes of the surfaces. 

Bacterial cells were also located mostly on the thread crest of the PIM components, which is the 

roughest zone. The thread root, which is almost locally flat and less rough, just showed very disperse 

bacteria in local depressions. So, it can be concluded that through the preferential location of bacteria, it 

is possible to distinguish zones with different roughness and to identify localized defects in the 

component. 
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