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Abstract- Kosovo is a place with a rich natural resources, especially the industry of coal mine has the most impact in 
development of various sectors of industry and economy of Kosovo. One from other problems of production energy is the 
way of transportation of coal from mines to power plants. A lot of machines and equipments are used to get the lignite 
reserves  from surface mines, one of them which will be our case study of this work is the Excavator SchRs 1300 24/5.0 
located in open-cast coal mines in “Bardhi i Madh- Fushë Kosova”. The paper presents the results of analysis of stress-strain 
of spur gear of the gear-box reduction of the Excavator.  During Excavator arm movement from right side to left the bucket 
wheel works with maximum capacity, so in that case have been caused fracture in spur gear 9 and spur gear 10 of gear- box 
reduction of the Excavator. To calculate stress-strain structure of parts we are going to take parameters with maximum loads 
which are taken from experimental analysis in the entry of axis of gear-box reduction. In this paper we will use CATIA V5 
(CAD- Computer Aided Design) software for design, and ANSYS WORKBENCH 14.0 (FEM- Finite Element Method) for 
stress-strain analysis.  
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I. INTRODUCTION 
 
The need for visualizing, simulation, analysis and 
documenting mechanical parts prior to production has 
existed ever since human beings began creating 
machines, mechanisms, and products. Over the last 
decades, methods for achieving this function have 
been developed dramatically. Today, powerful 
computer hardware and software have supplanted the 
manual drafting and have advanced to the point of 
playing a pivotal role in not only improving design 
visualization but also in driving the entire 
manufacturing process. 
 
Computer Aided Design (CAD) is assistance of 
computer in engineering processes such as creation, 
optimization, analysis and modifications. It is an 
integration of Mechanical and Computer technology 
to aid in the design process like Modeling, Assembly, 
Drafting, Die Design, Tool Design, Sheet metal, 
analysis of products. In this paper we have used 
CATIA V5 software as CAD software for modeling 
of spur gears as well as their assembly. 
 
Computer Aided Engineering (CAE) is the use of 
Computer to support engineers in tasks such as 
analysis, simulation, design, manufacture, planning, 
diagnosis, and so on. ANSYS Mechanical and 
ANSYS Multiphysics software are non exportable 
analysis tools incorporating pre-processing (geometry 
creation, meshing), solver and post-processing 
modules in a graphical user interface. 
These are general-purpose finite element modeling 
packages for numerically solving mechanical 

problems, including static/dynamic structural analysis 
(both linear and non-linear), heat transfer and fluid 
problems, as well as acoustic and electro-magnetic 
problems. 
 
In our case ANSYS Workbench 14.0 is used for 
Stress-Strain Analysis of the spur gear of the gear-
box reduction of the working wheel of the Excavator. 
 
II. STATEMENT OF THE PROBLEM, 
OBJECTIVES AND PURPOSE OF THE STUDY 
 
The Excavator works in located in open-cast coal 
mines in “Bardhi i Madh- Fushë Kosovë”, and during 
Excavator arm movement from right side to left the 
bucket wheel works with maximum capacity and in 
that case have been caused damage in spur gear 9 and 
spur gear 10 of gear- box reduction of the Excavator. 
 
Our overall objective and purpose of this study is to 
determine stress-strain structure of spur gear 9 and 
spur gear 10 in order to find out if the gears 
accomplish working conditions. 
 
III. METHODOLOGY AND MATERIALS 
 
CAD is used mainly for the creation of detailed 3D 
solid or surface models, or 2D vector-based drawings 
of physical components. However, CAD is also used 
throughout the engineering process from conceptual 
design and layout of products, through strength and 
dynamic analysis of assemblies. In this case we use 
CATIA V5 software for modeling parts and their 
assembly as shown below in figure 1. 
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Fig. 1. Solid Modeling of assembly of parts with use of CATIA 
 
Analysis stress-strain structure of assemble of parts 
are done with application of FEM method  Ansys 
workbench 14.0 software, and modeling of parts are 
taken from CATIA V5, to open file in ANSYS 
needed that file in CATIA to saved as IGES file. 
Stress-strain analysis passed through some steps: 
Build Geometry 
There are several ways to create the model geometry 
within ANSYS, some more convenient than others, 
but in this case the geometry is taken from CATIA 
software.  

 
Fig. 2. Import file from CATIA V5 to ANSYS WORKBANCH 

14.0 
 
All data of geometry of parts are given below through 
tables. 
Geometry 

TABLE 1 
Model (A4) > Geometry 

 

 

 
 

TABLE 2 
Model (A4) > Geometry > Parts 

 



Stress-Strain Analysis Of The Spur Gear Of The Gear-Box Reduction Of The Working Wheel Of The Excavator Schrs 1300 24/5.0 Using 
Cad/Cae Software 

Proceedings of ISER International Conference, Istanbul, Turkey, 04th March 2016, ISBN: 978-93-85973-60-4 

7 

 

 
Define Materials 
Data of materials are given through tables. 
 Material Data  
Structural Steel 

TABLE 3 
Structural Steel > Constants 

 
 
 

TABLE 5 
Structural Steel > Compressive Yield Strength 

 
 

TABLE 6 
Structural Steel > Tensile Yield Strength 

 
 

TABLE 7 
Structural Steel > Tensile Ultimate Strength 

 

TABLE 8 
Structural Steel > Strain-Life Parameters 

 
 

TABLE 9 
Structural Steel > Isotropic Elasticity 

 
 
Generate Mesh 
Mesh 

TABLE 10 
Model (A4) > Mesh 

 
 

 
Fig. 3. Generating MESH 
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Apply Loads 
TABLE 11 

Model (A4) > Static Structural (A5) > Loads 

 
 
IV. RESULTS AND DISCUSSION 
 
After the program executed we obtain results of 
Stress-strain  
Results are given through tables.  
Obtain Solution 
Solution (A6) 

TABLE 9 
Model (A4) > Static Structural (A5) > Solution 

 
 
Review Results 

TABLE 10 
Model (A4) > Static Structural (A5) > Solution (A6) > Results 

 

 

 
 
Tables showed that the minimum of stress is 
0.0027365 MPa and maximum of stress is 662.33 
MPa. 
The minimum of Equivalent Elastic Strain is 2.4689e-
008 mm/mm and maximum of Equivalent Elastic 
Strain is 3.8289e-003 mm/mm. 
Graphically are presented in figure 4 and 5. 

 
Fig. 4.  Plot the von Mises equivalent stress. 

 
Fig. 5. Plot the Equivalent Elastic strain 
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CONCLUSION AND FUTURE WORK 
 
This study has first described how using CATIA V5 
for modeling parts and their assemble, and how files 
can import from other software to ANSYS 
WORKBENCH 14.0 for analysis of stress-strain 
structure. FEA method are used for analysis of spur 
gears and based on results from software we have 
found out that the material that have been used for 
gears don’t fulfill conditions. Need to change the 
material of gears with a high-quality. However, 
further studies still need to analyze the geometry of 
gears in order to redesign parts and to optimize 
process. 
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