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EFFECT OF THE AUSTENITIZING TEMPERATURE ON THE 
PROPERTIES OF 51CrV4 SPRING STEEL 

 

Student: Milena Stajić 

Mentor: Uroš Stamenković 

University of Belgrade, Technical Faculty in Bor, Bor, Serbia 

Abstract 

Choosing the correct temperature and duration for the austenitization process is crucial to attaining a 
consistent, singular-phase state of austenite with evenly dispersed alloying elements. It's important to 
prevent excessive growth of austenite crystal grains, which could detrimentally impact the mechanical 
characteristics of the steel. In this paper, the effect of the austenitizing temperature on the properties of 
51CrV4 spring steel was investigated. Samples were heated at various austenitizing temperatures 
(770°C, 800°C, 830°C, 860°C, 890°C, and 920°C) and cooled in still air. The mechanical properties 
were investigated by measuring hardness and calculating tensile strength. The microstructures of the 
samples were characterized using optical microscopy. The increase in austenitizing temperature leads 
to an increment in hardness and tensile strength values. Maximum values of mechanical properties were 
achieved after austenitizing at 860°C for 30 minutes. In all investigated samples, a ferrite-pearlite 
microstructure was observed. Three characteristic samples that had the lowest, highest, and optimal 
austenitizing temperatures were investigated by optical microscopy. The microstructures of the three 
investigated samples were compared, and the results show that as the austenitizing temperature 
increases, the grain size decreases continuously. 

Keywords: 51CrV4, Austenitizing temperature, Spring steel, Heat treatment, Normalization 
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Figure 1 - The mechanical properties of the investigated samples as a function of 
austenitizing temperature 

 
 

   
a) b) c) 

   
d) e) f) 

Figure 2 - Microstructures of the investigated samples as a function of austenitizing 
temperature at different magnifications: a) 770°C (x500); b) 860°C (x500); c) 920°C (x500); 

d) 770°C (x1000); e) 860°C (x1000); f) 920°C (x1000) 
 

 
 
 

 

 




