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Abstract 
 
The study describes the effect of heat treatment on the microstructure of cast high-alloyed 20%Cr-21%Ni-5%Si steel. It has been found 
that the microstructure of the tested material in the initial state consists of an austenitic matrix and precipitates rich in Si, Cr, Ni and Mn, 
characterized by different morphology and distributed mainly along the grain boundaries. The conducted heat treatment (after solutioning 
at: 1060, 1100 and 1200ºC) has changed both morphology and chemical composition of the precipitates. Significant reduction in the Si and 
Ni content and slight increase in the Cr content, especially after solutioning at 1200°C, combined with a simultaneous decrease in the 
hardness of the precipitates was evidenced. 
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1. Introduction 
 

Cast high-alloyed 20%Cr-21%Ni-5%Si steel belongs to the 
group of materials resistant to the effect of both heat and 
corrosion. The high content of silicon (3.5÷5.5%) in corrosion-
resistant Cr-Ni steels improves their resistance to corrosion and 
stress corrosion cracking in an oxidizing atmosphere of 
concentrated nitric or sulphuric acid [1÷5]. This effect is mainly 
due to the change and stabilization of the chemical composition of 
an oxide layer formed on the steel surface. In the austenitic 
18%Cr-8%Ni type steels, silicon (1÷5%) addition increases the 
corrosion resistance in the environments of concentrated nitric 
and sulphuric acid and in the oxidizing environments [3÷5]. 
Additionally, as proved in study [6], in aqueous solutions of 

chlorides, a small amount of silicon added to ferritic-austenitic 
steels changes the structure of a passive layer and passivation 
mechanism. 

At the same time, the microstructure of the stainless Cr-Ni 
steel with an increased silicon content has been observed to 
promote the formation of δ ferrite [7]. In these steels, the presence 
of silicon may also lead to the extended occurrence of brittle 
phases, mainly σ phase, in the temperature range of 600÷1000°C. 
Therefore, in duplex steels, the content of this element is reduced 
to 1% [8]. 

The article describes studies that were conducted to 
characterize the microstructure of cast 20%Cr-21%Ni-5%Si steel 
in the initial state and after heat treatment. 
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