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Abstract 

Analysis of modern methods of research of microstructures of materials has been carried out. The possibility and evaluation of modern 
software for computer research tools in the processing of metallographic images is shown. 
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1 Introduction 

One of the main goals of metallographic analysis is to 
establish the technology–structure–properties 
relationship through the qualitative and quantitative 
characteristics of the structure. Along with establishing a 
connection, metallographic studies will make it possible 
to judge the stability of the technological parameters of 
heat treatment, chemical-thermal treatment, obtaining 
coatings by various methods; indirectly assess the level of 
strength; identify defects (cracks and discontinuities);  
determine the mechanisms of adhesive and cohesive 
destruction; consider changes in structures under various 
energetic influences. 

The assessment of the parameters of the 
microstructure is carried out visually using scales, tables 
and classifiers [1, 2]. To quantitatively estimate the 
parameters of the microstructure, the existing known 
calculation methods are used [3, 4]. These methods have 
not found wide practical application at metallurgical 
enterprises due to a long data set, cumbersome 
calculations, and significant errors in determining the 
characteristics under study.  

2 Review 

The rapid development of computer technology and 
methods of digital image processing in recent years has 
made it possible to significantly expand the automation of 
research work in many areas of science and technology.  
In the practice of metallographic analysis, computer 
analysis of images of the microstructure of materials takes 
an increasing place.  

The modern stage of software development is 
characterized along with an increase in functionality and 
trends such as: 

 ease of use; 
 increase in productivity by the system itself; 

 reducing the requirements for the professional 
level of the user. 

Today there are many different applications for image 
analysis. The most successful products are those that are 
most understandable to use. 

Taking into account the functionality among the 
variety of software for image analysis, the following 
applications are the most successful - "SIAMS", 
"THIXOMET", "AXIOVISION", "ZEN" and many 
others. 

In the arsenal of these programs there are all the 
algorithms necessary for image processing: high-
frequency and low-frequency filtering, image limits 
extraction, arithmetic and logical operations, brightness / 
contrast correction, etc. Image processing in this case is 
aimed not at improving visual perception, but at preparing 
it for further analysis. 

In all application programs of this specificity, the 
following sequence of algorithms is proposed for 
processing and obtaining characteristics of the 
metallographic structure: 

 image input into a computer (digitization); 
 image filtering to eliminate random noise; 
 previous segmentation, which is aimed at 

highlighting homogeneous areas. 
 object correction in order to determine the 

brightness threshold. 
 final segmentation using a defined background 

value, which allows objects to be fully identified. 
 analysis of selected objects in order to determine 

their parameters. 
The ultimate task of metallographic analysis should 

be considered the statistical processing of the 
characteristics of objects obtained in the process of 
measuring, determining the average values of these 
quantities, as well as building graphical dependencies for 
visualizing the analysis process. 
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3 Solution 

The results (fig. 1, 2) of determining the depth of the 
decarburized layer using the "Measurement of coatings" 
module in the "THIXOMET" software product in 
automatic mode [5] are given as an example. In fact, the 
decarburized layer is a modified surface layer as a result 
of chemical and thermal exposure. 

This module allows to determine the depth of the 
decarburized layer in the cumulative mode "from field to 
field" or "from panorama to panorama" in manual or 
automatic mode. 

In automatic mode, the edges of the sample and the 
boundaries of the decarburization zone are recognized. The 
fine-tuning tools can be used to set the required ferrite-
pearlite ratio, according to which the decarburization 
boundary will be found, and also to straighten the shape of 
this boundary, reflecting the uneven distribution of pearlite 
along the boundary. The corresponding averages and 
measurement statistics are calculated.  

This module allows to measure different multilayer 
structures. 

 
FIGURE 1 Initial image of the microstructure 

 

 
FIGURE 2 Result of microstructure image processing using 

"THIXOMET" software product in automatic mode 

The main advantage of image analyzers is the 
automation of the process - it not only reduces the time of 
the test, but also makes it possible to eliminate the 
influence of the human factor on the final result of the 
analysis. 

4 Conclusions 

Thus, software products for metallographic analysis 
"SIAMS", "THIXOMET", "AXIOVISION", "ZEN" are 
quite effective in solving complex problems of modern 
computer materials science. This image analysis software 
is a universal tool for high-quality image analysis in 
science and production in accordance with Ukrainian and 
international standards. 
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