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Abstract

Turning is one of the most widely used metal cutting process. The increasing importance of turning operation is gaining new dimensions in the present industrial age, in which the growing competition calls for all the efforts to be directed towards the economical manufacturing of machined parts. As the competition grows closer, customer now have increasingly high demands on quality, making surface roughness as one of the most competitive dimension in today’s manufacturing industry. In products like automotive engines, surface roughness is considered as one of determinant for efficiency and performance of engine.

 In this study work Fractional Factorial Experimentation approach (D.O.E. Taguchi & R.S.M) has been used to study the impact of turning parameters on surface roughness of work piece so that turning parameters can be optimized to obtain the best surface finish possible. Pareto ANOVA technique & MINITAB software have been used also used to cross-examine the results provided by Fractional Factorial Experimentation approach.

The experimentation for the study has been carried out at Delhi College of Engineering Mechanical Workshop on C.N.C. lathe using L-27 & L-15 orthogonal array on an Aluminium (Al, H-40) work piece using Carbide Inserted tool. Main and interaction effects of process parameters on the quality characteristic(surface roughness) have been analyzed and the results shows that the optimum parameter setting for surface roughness are cutting speed of 2400 rpm, feed rate 40mm/min. and depth of cut 0.5mm. Keywords: Machining optimization, Taguchi Design of Experiment, Response Surface Methodology.
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INTRODUCTION

Optimization is the science of getting best results subject to various resource constraints. There is a lot of scope for optimizing various manufacturing functions such as design, planning, operation (process), quality control, maintenance and so forth. (Saravanan. R. Taylor& Francis A CRC PRESS BOOK). In today’s rapidly changing scenario in manufacturing industries application of optimization techniques in metal cutting process is essential for manufacturing unit to respond effectively to severe competitiveness and increasing demand of quality product in the market. Optimization methods in metal cutting processes, considered to be vial tool for continual improvement of the output quality in products and process include modeling of input-output and in process parameter relationship and determination of optimal cutting condition for getting robust product or process. A robust product or process is one that is insensitive to variation.   

The report is organized into following chapters

Chapter 1 Covers the concept of DOE, its techniques Taguchi and RSM, problem statement, scope of work and expected benefits. The DOE is not a simple one step process but is actually a series of steps, which must follow a certain sequence for the experiment to yield an improved understanding of product or process performance. Taguchi uses a different cost model for product characteristics than is typically used, which places more emphasis on reducing variation, particularly when the total product variation is with in the specification limits for the product. This chapter also covers the conventional view point of cost Vs specification limits and introduces the Taguchi model for cost Vs specification limits: the loss function. 

Chapter 2 Covers the literature review carried out to make a clear idea of the Taguchi

Design of Experiment, Orthogonal Array and different optimization techniques.

Chapter 3 This chapter is all about the steps and procedures used to optimize turning parameters using Taguchi’s and RSM design of experiment. In this chapter objectives of the study were set and according to the objectives of the study different factors were selected. After that experimental work was carried out on CNC turning machine according to L9 orthogonal array. The values of response factor i.e. surface roughness are then recorded according to orthogonal array.

Chapter 4 Describes the analysis work, which is being done with the help of MINITAB13 software. MINITAB is statistical software with the help of which experiment is designed and analyzed, using S/N ratio approach and ANOVA technique to find optimum surface roughness required. This software is also used for forecasting required parameter

Chapter 5 Provides the concluding remarks and describes future scope.  
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