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Abstract: Analysed are the conditions for the manifestation of lack of identity of the technological force when repeatedly realizing it 
depending on the schemes of surface plastic deformation (SPD) using tools with radial feed. Presented is the significant importance of the 
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1. Introduction 
Achieving the appropriate characteristics of treated surfaces by 

SPD is not only entails with choose of relevant scheme solutions, 
deforming elements, regimes and conditions of processing, but also 
with the specifics of the re-implementation of the technological 
impact. It is reasonable to assume that re-implementation of the 
technological impact is identical to its previous implementation, if 
with that is achieved only generates additional smoothing effect due 
to the increased multiplicity of the metal deformation in the same 
area of the treated surface. The identical repetition of the 
technological impacts in SPD, realized by tools with solid action, 
has the following characteristics whose compatibility are interpreted 
by the effect of Baushinger [1]:  

- there is rapid attenuation of the effect of smoothing out the 
roughness within the several application of the technological impact 
in the same point of the treated area; 

- with increasing output value of applied force of deformation 
the process of attenuation of smoothing effect after several impacts 
is accelerating; 

- larger output values of the applied force of deformation 
determine the achievement of lower cumulative effect of smoothing 
carried out on behalf of the multiple impacts; 

-  after attenuation of the effect of frequency in the 
deformational effect on smoothing effect, further repetition of the 
technological impact can induce a state of over-cold deformation; 

- other technological factors influence over the additional 
smoothing effect of repeated application of deforming force insofar 
as it relates to the manner of an overlay of the contact areas in the 
processing. 

2.Obtained results 

In cases when during the repeated exercise of SPD, 
except for the influence of the factor frequency of the 
processing, there are a significant availability of alternative 
combinations of effects and other factors and there are 
signs of non-identity of the technological impact [2]. Such 
combinations occur in connection with:  

- non-coincidence in superimposed of the contact 
zones; 

- Generating attributes of the technological impact 
an accidental nature; 

- Systematically determined differences in terms of 
the contact interactions between deformed elements and 
treated surfaces.    

 

Fig.1. Tool with a periodic 

radial feed 
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Non-coincidence in overlapping of contact zones is a 
condition for non-identity that occurs in schemes with 
discontinuity of the interaction between the deformed 
elements and treated surfaces. It is possible to realize such 
schemes using tools presented on Fig. 1 [3] and Fig.2 [1], for 
which it is typical to use cylindrical deforming rolls. 

It is typical for tools with continuous action to guarantee 
the achievement of identity when repeatedly ealizing the 
technological force. These tools use conical (Fig.3 [4]) or 
cylindrical (Fig.4 [1] and Fig.5 [1]) deforming rolls. 

Generation of characteristics of the technological impact 
with accidental nature is expressed through the scattering 
factors for variables that define them. Such are the: 

- caused patches of tangential force component of 
deformation with a corresponding stochastic fluctuations of 
the values of its tangential and radial components; 

- Variance of dimensions of the treated area or setting 
errors that determine the tightness, respectively, the radial 
force component of deformation; 

- Change in terms of contact interactions resulting 
from the conversion of the characteristics of the profile 
roughness, represented by the change in the statistical 
characteristics.    

Stochastic nature of the following characteristics, and 
their handling are ensured by: 

- Use of the percussion and deforming rolls with 
shifted center of gravity [1, 2]; 

- Frequency of separator rotation of the percussion 
rolls under the condition of constancy of the power of 
deformation effects [1, 2]; 

 
 

 
 
 
 

Fig.3. Tool with radial fed and conical 
deforming rols 

 

Fig.2. Instrument for SPD with 
interrupted  action  and dynamic application 

of technological   impact 
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- Implementation of the model for crushing the 

roughness baseline values of the step parameters that 
determine the development of non-cooperative the plastic 
outbreaks under the protrusions base [4, 5, 6].     

Systematic determined differences in the conditions of 
contact interaction between the deforming elements and 
treated surfaces are available in:  

- skid caused by the conical of the deforming roller 
with schemes of its radial feeding; 

- Implementation of a cross or directional schemes 
with combination of SPD with the preceding cutting 
through schemes with axial feeding of the deforming 
rollers; 

- Occurrence of "ending effect" in cases of 
suspension of the treated surface through schemes with 
axial feeding of the deforming rollers. 

- The conical of the deforming roller is a source of 
systematic differences in terms of their contact interaction 
with treated surfaces due to dissimilar quantitative 
expression of skid and contact pressure along the contact 
zone. In reversing the treated surface (left or lower 

forehead becomes right-hand or top and back) a repeat 
applying of SPD so that the areas, in which it has been 
exercised less contact pressure, to undergo and its bigger 
values. Then arises change of the conditions and in terms 
of the skid. There is an option of replacing the second 
establishment with second transition, when using 
construction of two-line tool with reverse conical of the 
deforming rollers fig.6 [1]. 

3.Conclusion  

Presented analysis of the terms and conditions of non-
identity for repeated exercising of SPD shows that these 
are the circumstances and conditions that provide 
alternative options and outcomes associated with achieving 
better properties of the treated surfaces.  

 
 

 
 

Fig.5 Tool with a single radial feed for  
treatment of holes 
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Fig.4 Tool with a single radial feed for  

treatment of holes 
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It is specifically established that the use of conical rolls 

determines a systematic lack of identity of the contact 
conditions.Their difference is limited by using tools of the 
type, shown on Fig.5 or by inverting the blank. The use of 
cylindrical rolls determines the lack of identity when 
repeating the technological force in conformance with the 
continuous contact between the deforming rolls and the 
machined surface.  

 

 

Important in this case is the overlapping of the contact 
zones, formed consecutively from one and the same roll or 
by two neighbouring rolls, overlap. The influence of the 
random factors is provoked by using impact and deforming 
rolls with shifted mass centre or is limited by regulating the 
power of the technological force through the application of 
tools of the type shown on Fig.2.   
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Fig.6. A tool with two rows of deforming rolls with reverse taper 

SCIENTIFIC PROCEEDINGS X INTERNATIONAL CONGRESS "MACHINES, TECHNOLОGIES, MATERIALS" 2013 ISSN 1310-3946

YEAR XXI, VOLUME 2, P.P. 31-34 (2013)34




