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Abstract: The end of this paper was to clarify the simulation process of named factors in the interface of CAD/ CAM system 

CATIA. This process is important to enter the process of manufacturing of colourful perfection engineering factors of complex 

shape designed for the requirements of automotive and aerospace diligence. This project involves Analysis of the combination 

tool to perform desire operation. This combination tool can perform two operation which End milling, Reaming, this can be 

done in such manner that the lower part that is end mill will remove the material from previously drilled hole then the second 

stage of operation commence in which the reamer will finish off the small tiny particle in order to achieve desired flawless finish. 
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I. INTRODUCTION 

CATIA V5 is one of the advanced CAD/ CAM systems, because in addition to modelling and offers specialized attestation and 

product assembly accoutrements, assemblies and design areas of thin essence wastes, different strength analysis, as well as pretend 

turning, mulling moulds, drillingetc. 3D model created from CAD part of CATIA is also fitted to a process of simulation, where is 

generated NC law for the colorful control systems, CNC machining centres [1]. In moment’s CIM terrain and competition age, the 

main attention of manufacturer is a cost reduction. When it isn't possible to reduce the fixed cost, it's necessary to concentrate on 

variable cost like electricity, slice fluids. The design of the combination tool has been made on catia software and later the analysis 

of the tool is done on same. The analyses of different forces acting on the tool were studied. CNC milling machines are substantially 

used for perfection and further productivity. This requires a transfer of high speed as well as the high slice speed of machine tools 

[2]. 

II. LITERATURE REVIEW 

1) From this paper we get to know that In Artificial world CNC machines are dominating because of its protean form of 

robotization. The structural accoutrements used in a machine tool play a decisive part in productivity, delicacy and face finish 

of the corridor manufactured in it [3]. 

2) A static analysis calculates the goods of steady lading on a structure, while ignoring indolence and damping goods, similar as 

those caused by time- varying loads. A static analysis can, still, include steady indolence loads ( similar as graveness and 

rotational haste), and time varying loads that can be approached as static original Stationary analysis is used to determine the 

deportations, stresses, strains, and forces in structures or factors caused by loads that don't induce significant indolence and 

damping goods [4]. 

III. PROBLEM STATEMENT 

It is observed that in the company the two operation were done in the CNC machine which takes time to change the tool, Hence, 

increases the cycle time of the CNC machine. 

 

 IV. ANALYSIS OF A COMBINATION TOOL 

 Material properties: Using Steel as a material having properties shown below.

TABLE I 

Material Steel 

Young's modulus 2e+011N_m2 

Poisson's ratio 0.266 

Density 7860kg_m3 

Coefficient of thermal 

expansion 

1.17e-005_Kdeg 

Yield strength 2.5e+008N_m2 
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Mesh generation: Discretisation of a modal into elements suitable for a FEM package. 

TABLE IIIII  

Entity Size 

Nodes 2102 

Elements 6993 

 

Element type and quality: The table below shows the element type in which two factors are showing which is connectivity and 

statistics, and another table shows the element quality in which they are showing the stretch and aspect ratio as per the criterion 

good, poor, bad, worst, average. 

TABLE IVVVI  

Connectivity Statistics 

TE4 6993 ( 100.00% ) 

 

TABLE Ⅳ 

Criterion Good Poor Bad Worst Average 

Stretch 6921 ( 98.97% 

) 

72 ( 1.03% ) 0 ( 0.00% ) 0.226 0.560 

Aspect Ratio 5446 ( 77.88% 

) 

1534 ( 21.94% 

) 

13 ( 0.19% ) 6.661 2.160 

 

 

V. STATIC ANALYSIS 

 
Fig. 5 Boundary condition 

 

LOAD Computation: A load was applied on a tool and the applied load resultants are  

 Fx = -2.500e+004 N 

 Fy = -1.788e-007 N 

 Fz = -2.813e-005 N 

 Mx = 1.821e-007 Nxm 

 My = -3.911e+002 Nxm 

 Mz = 3.782e-001 Nxm 
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A. Minimum and Maximum Pivot 

TABLE Ⅵ 

Value Dof Node x (mm) y (mm) z (mm) 

1.5026e+007 Ty 777 -2.8147e+000 -

2.3916e+000 

1.3169e+001 

5.2411e+009 Tx 1520 3.1621e+000 -

3.8732e+000 

4.0758e+000 

 

 

B. Deformed Mesh 

Fig. 7 Static case solution-Deformed mesh 

C. Von Mises Stress 

 
Fig. 8 Static case solution-Von Mises stress 

 

Above figure represents a scalar field quantity obtained from the volume distortion energy density and used to measure the state of 

stress. 

The Maximum von Mises stress is 2.25e+009 Nm2 

The Minimum von Mises stress is 12.9 Nm2  
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VI. CONCLUSION 

Through analysing the design of the tool it is concluded that the prototype model of the tool in which the analysis were implemented 

has ability to take enough load. Although, It is not fully prepared for the mass production still the further analysis needed to be done.  
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