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The new advances about optical microscopy characterization usually involves complicate techniques 

(laser and electrolytic etching) that many times are not feasible to replicate for researchers around the 

world. In this context, it is evident the necessity for improve the uncomplicate characterizations. Chemical 

etching is one of the uncomplicate techniques in order to reveal the microstructure in many materials as 

is the case of austenitic steels. Actually, austenitic steels are one of the most used materials for different 

applications in a wide ranging from food processing industry to nuclear reactors [1-3]. 

The present research work deals with a new combination of different chemicals in or order to reveal the 

microstructure, with good quality resolution in one of the most used commercial austenitic steels as is the 

case of AISI 304 stainless steel, for this purpose it was used the chemical etching called “aqua regia” 

(HNO3+HCl) mixed with “potassium metabisulfite” K2S2O5). 

The process begins with the polishing of samples until 1 µm diamond paste, follow by chemical etching 

as show in Table 1. In this way, it is important to mention that all specimens were etching using the 

immersion technique in order to have the best results. 

Table 1. Steps to follow for the different chemical etchings. 

 

Chemical etching name Composition Concentration Time 

Aqua regia HNO3 + HCl 
20 ml HNO3 + 60 ml 

HCl 
60 s 

Potassium metabisulfite K2S2O5 1 g 60 s 

 

Fig. 1 shows optical micrograph of the “aqua regia” etching in the austenitic AISI 304 stainless steel, 

where is possible to see grain boundaries and twins with not good quality resolution but can be improve 

in Fig. 2, with the combination of “aqua regia” and “potassium metabisulfite”, where is possible to detect 

the same characteristics as grain boundaries and twins in a good quality resolution. It is also worth noting 

that only bright field was used in all cases to take the pictures, showing and important advance in this 

knowledge field, where many times is required to use other optical techniques as: darkfield illumination, 

interference contrast, polarized light and others [4]. 

Results shown that the good combination of chemical etching can be help to improve better optical images 

in order to characterize microstructural structures, that many times does not have the minimum quality 

required as can de seen in this research work is possible to optimize in austenitic structures. On the other 
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hand, it was possible to reveal the microstructure with good quality resolution in the AISI 304 stainless 

steel, making use of the combination between “aqua regia” and “potassium metabisulfite” [5]. 

 
Figure 1. Bright field of optical micrographs at 200x magnification in the AISI 304 stainless steel using 

“aqua regia” (HNO3+HCl) as the chemical etching. 
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Figure 2. Bright field of optical micrographs at 200x magnification in the AISI 304 stainless steel using 

“aqua regia” (HNO3+HCl) and “potassium metabisulfite” (K2S2O5) as the chemical etching. 
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