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Abstract. The paper brings in attention the importance that the sliding system of a tool 

machinery is having in the final precision of the manufacturing. We are basically comparing 

two type of slides, one constructed with plane surfaces and the other one with circular cross- 

sections (as known as cylindrical slides), analysing each solution from the point of view of its  

technology of manufacturing, of the precision that the particular slides are transferring to the 

tool machinery, cost of production, etc.  

Special attention is given to demonstrate theoretical and to confirm by experimental works 

what is happening with the stress distribution in the case of plane slides and cylindrical slides, 

both in longitudinal and in cross-over sections. Considering the results obtained for the stress 

distribution in the transversal and longitudinal cross sections, by composing them, we can 

obtain the stress distribution on the semicircular slide. Based on the results, special solutions 

for establishing the stress distribution between two surfaces without interact in the contact zone 

have been developed. 

1.  The influence of the shape of sliding surfaces in sliding process of the whole tool-machine 

The first part of our study is referring to the case of cylindrical slides. In order to determine what is 

really happening in all zones of interest we have to create a mathematical model with all phenomena 

that are generated by the manufacturing process, all stress that is acting on the structure, the generated 

forces and torques, action and reaction and distributed forces. 

The resultant of the forces is affecting the semicircular slide, and the formulas for acting stress has 

been deducted previously, is broken down using both the transversal direction of the slide, and the 

longitudinal direction [1], [2]. 

In a transversal cross section, the resultant affecting the slide, as proved previously, in a spot 

characterized by an angular position and by coordinates y and z, will break down in a f(x) distribution 

curve, which is characterized by a maximum stress value in its transversal cross section of Pmax, and a 

contact length T/2, as presented in Figure 1. 
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Figure 1. The resultant in a transversal cross section 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Reaction in the semi-circular slide 

 

Figure 3. The  broken-down stress  in a transversal cross section 
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A specific feature of the semicircular slide is the fact that the reaction components on the horizontal 

axis will cancel each other out generating just a compression stress on the horizontal section of the 

slide, with low value fact that is not affecting at all the precision of the structure and of course the final 

precision of the manufacturing process. Only the vertical components will be left and they will count 

in the precision balance, as shown in the Figure 2 [3]. 

The broken-down stress values in the transversal cross section are displayed in Figure 3. 

2.  Experimental conditions 

For this particular shape of the sliding surfaces we can write the following equations: 

 {

          
          
       

 (1) 

The break-down in the transversal cross section allows us to anticipate the fact that the distribution 

curve will be of a cosine type. However, two variants will be considered in the calculation. 

Two function variants which could define the stress curve in a transversal cross section were 

analyzed: the harmonic and the polynomial functions [2], [4]. 

2.1.  Distribution according to a harmonic function 

The following general formula was used: 

  ( )          (2) 

In order to determine the b and ɷ constants, the area between the f(x) function and the OX axis is 

equaled to the longitudinal stress corresponding to the respective I point that is defining the Ai cross 

section [5-8] 
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but the T period meets the following condition, according to the diagram: 
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and therefore the formula for the distribution function of the stress in the transversal cross section will 

be as follows: 

   ( )  
   

  
   

 

 
  (9) 

2.2.  Distribution according to a polynomial function 

The general formula of a polynomial function is as follows [9-11]: 

     ( )         (10) 



4

1234567890‘’“”

International Conference on Applied Sciences (ICAS2017) IOP Publishing

IOP Conf. Series: Materials Science and Engineering 294 (2018) 012068 doi:10.1088/1757-899X/294/1/012068

 

 

 

 

 

 

      ( )    (11) 

     ∫  ( )   
  

 
 

 ∫ (      )   
  

 
 

  

   ( 
   

 
   ) {

  

 

 
  ( 

 

 
(
  

 
)  

   

 
) (12) 

   
  

 
  {

 ( )   

 ( )        
 

   (
  

 
)
 
           (13) 

         
     

  
 
   

 
     (14) 

     
    

 
 (15) 

    
  

    
    (16) 

    
 

  
    (17) 

 

Therefore, the polynomial function that could define the stress distribution in the transversal cross 

section is expressed as follows: 

  ( )   
  

    
     

  
 

  
    (18) 

Experimental studies have proved that the stress distribution in a transversal cross section occurs 

according to a harmonic function of cosine type, this being the closest to test results [12]. 

In the case of the plane sliding system it is immediate that the stress distribution is a linear one, the 

distribution of the stress in the cross over section being related with the value of forces and the 

coordinates of the pressure point where they are applied [13-15]. 

3.  The distribution type  

The distribution type of the stress in the longitudinal cross section is influenced by the slide length, by 

the point of application of the force and by whether there is a closing facet or not. 

There are three main distribution variants: the trapezoid distribution, with its idealform  being  the  

rectangular distribution, the complete triangular distribution and the incomplete triangular distribution, 

the latter having several variants itself [9-12]. 

3.1.  The trapezoid distribution variant 
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3.2.  The triangular distribution variant Hm<H 

We will analyze only the variant where the closing facet is not involved, since there is no closing facet 

in the semicircular slide, Figures 5, 6 and 7 [11], [16]. 
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Figure 4.  Trapezoid distribution of stress 

 

Figure 5.  Trianghiular distribution of stress 
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under the conditions presented in Figures 5, 6 and 7. 

 

 

Figure 6.  Trianghiular distribution of stress 

 

Figure 7.  Trianghiular distribution of stress 

4.  Conclusions 

Considering the results obtained for the stress distribution in the transversal and longitudinal cross 

sections, by composing them we can obtain the stress distribution on the semicircular slide, as shown 

in the Figure 8.  

In the case of circular slides in the cross section, in median line of the section, we determined a 

value of distributed forces that is considerably higher than the values situated at the borders of the 

interval, fact that conduct us to the conclusion to recommend the use of this type of slides on cases of 

low stress manufacturing machines (basic on smaller machines). 
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Figure 8.  Triunghiular distribution of stress 

 

The distribution in the longitudinal cross section being similar, the only determinant factor 

differencing the plane slides is the distribution in cross over section where we concluded that the 

differences between the maximum and the minimum values of pressureis much smaller than in the 

case of cylindrical slides, so we can recommend the plane sliding system to be used on bigger 

manufacturing machines where the cutting parameters and therefore the forces and torques acting on 

the structure are at least ten times higher. 
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