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A study of the vibration characteristics of a shaft line model (4-160x295) 

was conducted. 

The research methods used were speckle interferometry, analytical 

calculation, and computer simulation in the SolidWorks CAD system. 

A technology for manufacturing a shaft line model (4-160x295) was 

developed. 

An analysis of the manufacturability of the part design, determination and 

justification of the type of production, design of the blank, as well as calculations of 

allowances and inter-operational dimensions were performed. A route technological 

process for machining the part was developed and cutting modes for machining 

operations were determined. In addition, calculations were made for a special device 

necessary to ensure the technological accuracy, reliability, and productivity of the 

part manufacturing. 

Keywords: technological process, mechanical processing, equipment, 

occupational safety, finite element method, vibration characteristics, vibration 

modes, vibration frequencies. 
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0,2, 

 
5, 

(%) 

, 

% 

, 

 

KCU, 
2) 

KCV, 
2) 

 
73.3 27 100 340 170 20  180   

20% 

   400 300 9  320   

30% 

   420 320 10  330   

 
73.3 27  400 310 7  320 0,2 0,09 

 

   345 170 20,5  170 0,2 0,17 

   355 190 19,5  190   

 
   300 150 14     
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4  

Mesh type Solid Mesh 

Mesher Used: Blended curvature-based mesh 

Jacobian points for High quality 

mesh 

16 Points 

Maximum element size 5,96887 mm 

Minimum element size 0,298444 mm 

Mesh Quality High 

Total Nodes 20331 

Total Elements 11015 

Maximum Aspect Ratio 7,9857 

% of elements with Aspect Ratio < 3 97,3 

Percentage of elements with Aspect 

Ratio > 10 

0 

Percentage of distorted elements 0 

Time to complete mesh(hh;mm;ss): 00:00:07 

 

Model Reference Properties Components 

 

Name:  

Model type: Linear Elastic 

Isotropic

Default failure 

criterion: 

Unknown 

Tensile 

strength: 

3e+07 N/m^2 

Mass density: 2 650 kg/m^3 

Elastic 

modulus:

7,33e+10 

N/m^2

Poisson's ratio: 0,33 
 

SolidBody 

1(Cut-

Revolve2)(

) 

Curve Data:N/A 
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Current Configuration: Default 

Solid Bodies 
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Treated 

As 

Volumetric 

Properties 

Document Path/Date 

Modified 

Cut-Revolve2 

 

Solid 

Body 

Mass:0,242031 

kg 

Volume:9,1332

4e-05 m^3 

Density:2 650 

kg/m^3 

Weight:2,3719 

N 

May 26 22:23:40 2024 
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