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Abstract 

 

Corrosion of iron and its alloys is the degradation of material properties due to interactions with their 

environments. Civil and military infrastructures, along with countless commercial products are made of iron, 

steel or alloys containing iron. The exploration of land and sea resources, such as agriculture, aquaculture and 

land or sea mining, requires metallic structures, often made of iron alloys, which are exposed to corrosion. 

Corrosion causes unwanted use of resources, contamination of industry products, reduction in efficiency, 

compromise safety in civil structures and imposes expensive maintenance. Its consequences led to large 

economic losses. In 2013, the direct cost of corrosion was ~3% of U.S.A. gross domestic product (GDP). 

 

The characteristic properties of long period fiber gratings (LPFGs) depend on coupling light into propagating 

cladding modes which gives rise to the presence of attenuation bands in the transmission spectrum. The 

evanescent field of the cladding modes extends to the surrounding medium enabling refractive index 

measurements. 

 

Optical fiber sensors based on LPFGs have been extensively studied and applied as strain, bending and 

temperature sensors, in the detection of inorganic and biological compounds. Real time monitoring of oxidation 

of pure metals in air was reported by measuring the wavelength shift and the optical power variation of the 

LPFGs attenuation band. LPFGs coated with metal oxides with specific properties leads to wavelength 

sensitivity enhancement when comparing to bare LPFG. 

 

In this work, is presented an investigation of LPFGs over coated with different thicknesses of iron (Fe) and 

subjected to oxidation in air atmosphere under controlled temperature and humidity. The formation of iron 

oxides was monitored in real time by following the features of the LPFGs attenuation band. Iron was deposited 

simultaneously on top of silicon substrates for further morphological analysis by scanning electron microscope 

and energy dispersive X-ray spectroscopy (SEM/EDS). Preliminary results show that iron coated LPFGs can be 

used as sensors for early warning of corrosion in projects where metal structures made of iron alloys are in 

contact with atmospheric air. 
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