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The positive effect of shear stresses on the plasticity of metals during 

deformation is known. Therefore, the combination of the shear with the 

drawing process can increase the technological plasticity of the wire. This idea 

served as the basis for the development of a combined deformation method 

consisting of drawing with shear. The aim of the work was to increase the 
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technological plasticity of a wire made of low-carbon steel during drawing in 

order to reduce the number of anneals during deformation. The technology of 

drawing with shear is developed. The proposed technology of wire production 

combines standard drawing and drawing with a shear. 

It is shown that using an experimental technology allows to vary the size 

of ferrite grain and pearlite colonies with increasing degree of deformation. In 

result, the grains and colonies have decreased nonequiaxiality. After using the 

dies with shear it can be observed an increase of grain size and reducing of 

anisotropy in comparison with standard technology. In result, the grains and 

colonies have decreased nonequiaxiality (fig. 1). Increasing degree of 

deformation at standard technology results in a gradual decrease of the 

average grain size and an increase in anisotropy. Furthermore, in standard 

drawing the increasing degree of deformation increases the number of pores. 

This causes the cracks growth and wire breakage during drawing. Drawing 

with a shear allows reducing the number of pores in wire with small diameter 

and to continue drawing for a  1.55 mm without annealing. 

 

  
Logarithmic strain before failure e=1.91 

  
Logarithmic strain before failure e=3.08 

Fig. 1. Structure of steel 08G2S after shear rolling and cold drawing 
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It is found that using an experimental technology allows to improve 
mechanical properties of the wire in small diameters. Relative reduction in 
wire remains at high level during drawing that is sufficient for drawing 
without annealing. In standard drawing technology relative reduction drops 
more than twice (fig. 2, 3).  

The technology of drawing with shear allows increasing technological 
plasticity of low-carbon steel without heat treatment. Thus, the proposed 
technology of drawing with shear allows saving energy resources. 

 
Fig. 2. Dependence of low-alloyed structural steel Grade 08G2S wire 

UTS on logarithmic strain at drawing 

 
Fig. 3. Dependence of low-alloyed structural steel Grade 08G2S number 

of bends on logarithmic strain at drawing 
 
Conclusions 
1. It is shown that after shear rolling, the resulting metal is characterized 

by a finely dispersed equiaxed structure with a predominance of high-angle 
boundaries and a reduced dislocation density in the grain body. 

2. It has been established that a structure of this type makes it possible 
to achieve high strength and ductility of products, isotropy of properties with 
respect to the deformation axis. 
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3. This metal structure allows further cold deformation without 
intermediate annealing, which makes it possible to save gas consumption, 
working time and avoid the construction of expensive thermal furnaces for 
heat treatment. 
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