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Abstract: At present the evolution of Computer Aided Design (CAD) and Computer Aided Manufacturing (CAM) have 
contributed to the development process of modeling machining parts with complex geometries, allowing the optimization of 
machining process by reducing time and errors during the process. This article describes the process of machining the 
connecting rod commonly manufactured from Ti6Al4V alloy. The design model and machining process simulation is 
constructed using Catia V5R21 software. The results of the research, through simulations, reflects the usefulness of the CAD 
/ CAM systems. Their use results in a reduction of processing time to machine the connecting rod and decreases the number 
of lines of CNC code obtained from the different simulations of the machining process used in the methodology of Design of 
Experiments Taguchi. As part of the modeling and simulation of the connecting rod, a flowchart that reflects the steps for 
optimization of machining processes in the CAD / CAM systems was obtained. 
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1. Introduction 
 
 A properly designed machining process can significantly affect overall production costs. To minimize the cost of 
workpiece machining, cutting parameters must permit the reduction of cutting time and costs to the lowest levels. In the 
literature review, several optimization studies on cutting parameters for cutting operations were studied: Taguchi method, 
response surface methodology, design of experiments factorial, mathematical programming, dynamic programming, etc. To 
determine the optimal cutting parameters, a cutting time equation has to be formulated to correlate the cutting parameters 
with the cutting time. However, it is acknowledged that the cutting time equation is not easy to obtain either from known 
analytical equations or from physical experimental trials preceding the cutting operation, particularly with various 
geometrical configurations of work-pieces that need to be processed in a shop. In addition, previous works lack a statistical 
perspective of sensitivity analysis for production time and cost minimization in machining process planning. In this regard, 
an alternative approach, such as a robust design via a statistical method and an optimization technique through computer 
experiments, is introduced in this paper (Jeang, 2011). 
 One of the robust designs is the experimental design approach. These methods have broad applications in many 
industries. The purposes of this experimental approach are to find the regression function through regressing the response 
value vs. the controllable variables to determine which variables significantly affect the quality, functionality, and cost of a 
product or manufacturing. This experimental approach can lead to the development of designs with enhanced quality, lower 
costs and shorter design and development cycles. Conceptually, physical experiments can be impractical tasks in certain 
situations, particularly at the beginning of the design stage.   
 With the recent developments in CAD (Computer-Aided Design) software, design engineers can study design 
problems without determining the functional relationships between inputs and outputs in advance through physical 
experiments. Thus, many designs can now routinely proceed with the aid of computer experiments. The other reasons for 
replacing physical experiments with computer experiments are to reduce the cost of experimentation, and perhaps more 
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