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Structure and Thermal Resistance Analysis of Fe-W Coatings 
Electrodeposited From Glycolate-Citrate Plating Bath

Experimental Method

• Three coatings with different W content were analyzed: 4at.%, 12at.% and 25at.% of W

• Crystallographic information were acquired using X-ray diffraction analysis (XRD)

• Coating morphology was imaged using a Scanning Electron Microscope (SEM)

• Chemical composition was analyzed with Energy Dispersive Spectroscopy (EDS)

• Annealing was performed at 200⁰, 400⁰, 600⁰ and 800⁰ C in vacuum for one hour

In the recent years, the interest toward Fe-W coatings has grown thanks
to Fe-W properties such as hardness, corrosion resistance and thermal
stability. These properties makes Fe-W a potential substitute for hard Cr
coatings which are deposited using an environmental hazardous
process, based on hexavalent Cr [1]. The structure of electrodeposited
Fe-W coatings is strongly influenced by the composition of the
deposited alloy: increasing the W content the Fe-W structure changes
from nanocrystalline to fully amorphous [2]. Amorphous iron-based
alloys can be superior to crystalline materials for some applications:
they often show higher mechanical strength and corrosion resistance.
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Characterization of annealed Fe-W coatings

Conclusions

• The structure of the Fe-W coatings change with increasing the W content: the 4at.%
W coating is crystalline, 12at.% and 25at.% samples are fully amorphous.

• Cross-section analysis depicted the presence of cracks and oxygen-rich areas for the
4at.% Fe-W coating, which were absent for the 12at.% and 25at.% W samples.

• Annealing tests show that the 12at.% W coating crystallizes at 400⁰ C, while the 
25at.% W retains its amorphous structure up to 600⁰ C.  
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Introduction

Characterization of as-plated Fe-W coatings

XRD profile of the as-plated Fe-W coatings. On the right SEM imaging of 
top-view and cross section for each sample and EDS line scan for the 
4at.% W sample showing composition variation. Cross section imaging 
acquired with back scattered electron.

XRD profile of the annealed Fe-W samples. On the right SEM imaging of 
morphology variation after crystallization.
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Aim of the study
The aim is to study the thermal stability of amorphous Fe-W coatings 
with different W content and how the crystallographic structure and 
surface morphology of the as-plated Fe-W coatings is affected by the 

thermal treatments.


