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ABSTRACT
Drilling is one of the most widely used metal cutting processes. The increasing importance of drilling operations is gaining new dimensions in the present industrial age, in which the growing competition calls for the efforts to be directed towards the economical manufacture of machined parts as well as surface finish is one of the most critical quality measure in mechanical product. In a developed economy, market for any product is generally highly competitive. 

To be successful in such a condition producer has to provide output which has distinctive advantages over others e.g. innovative designs and ideas extremely good quality related to aesthetics and functional aspects etc. Quality is a good tool for competition. It is necessary for customer's satisfaction and also for meeting societal obligations. To fulfill this goal, all these qualities have to be built-in in the product through systems approach and that is the main concept of total quality control.For achieving quality we have to start right from the inception stage of the product and continue till product is giving service. 

In past a lot of consideration was given for controlling quality at manufacturing process stage and checking in- coming and out going material in the form of inspections. The new approach, which is emerging, is based on Zero Defect system, quality control circles and off line quality control. Out of these Taguchi’s method of off-line quality control is most comprehensive and effective system. It gives a design of product, which will require very less on-line quality control. Taguchi's approach has both philosophical and mathematical contents. The methodologies developed to implement his ideas are known as Taguchi methods. 

This research outlines the Taguchi’s Parameter Design Approach, which is applied to optimize cutting parameters in drilling. Analysis of variance (ANOVA) is used to study the effect of process parameters on machining process. This procedure eliminates the need for repeated experiments, saves time and conserves the material as opposed by the conventional procedure. The drilling parameters investigated are cutting speed and feed rate. A series of experiments are conducted using Radial Drilling M/c with dynamometer fitted to relate the cutting parameters and cutting thrust. An orthogonal array has been used to conduct the experiments and raw data and signal-to-noise ratio are employed to analyze the influence of these parameters on axial force during drilling. The methodology could be useful in predicting thrust and torque parameters as a function of cutting parameters and specimen parameters. The main objective is to find the important factors and combination of factors influencing the machining process to achieve low axial force. 
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L 

Loss in momentary units 

m 

Target value 

k 

Constant depending upon characteristic function 

y 

Actual value of characteristic 

ANOVA 
Analysis of variance 

(S/N)

LB Signal to Noise Ratio in Lower the Better 

(S/N)

HB Signal to Noise Ratio in Higher the Better 

(S/N)

NB Signal to Noise Ratio in Nominal the Best 

MSD

Mean Square Deviation 

R 

No. of repetitions in trial 

EL

Expected Loss 

FLN 

Total Degree of Freedom of Orthogonal Array 

N

No. of trials 

CIPOP 
Confidence Interval for Population 

CICE 
Confidence Interval for Sample Group 

F(

F-Ratio at confidence Level (1-) 

Fe

Error Degree of Freedom 

Ve

Error Variance 

Fr 

Radial Force 

Fz

Tangential Force or Vertical Force 

Fy 

Axial Force or Feed Force 

T 

Total DOF associated in the estimate of the mean 

(CF
CF Predicated mean optimal value of the cutting force                                                                           

    I

LIST OF FIGURES
	Fig No. 
	TITLE 
	Page No. 

	1.1 
	Goal Post Philosophy 
	6 

	1.2 
	Taguchi Three Stage Design Process 
	10 

	1.3 
	Comparison of Two Philosophies 
	11

	1.4 
	Taguchi Loss Function 
	14

	1.5 
	Graphical Representation of S/N Ratio 
	18 

	1.6 
	Relationship Between S/N Ratio & Loss Function 
	19 

	1.7 
	L9 Linear Graph 
	24 

	3.1(a) 
	Basic scheme of Drilling Operation 
	45 

	3.1(b) 
	Details of drilling geometry 
	45 

	3.2 
	Details of twist drill geometry 
	47

	3.3 
	Development of torque and thrust during drilling 
	58 

	3.4 
	Ishikawa cause-effect diagram of a drilling process 
	52 

	3.5 
	Calibration graph of the dynamometer 
	55 

	4.1 
	Graphical Representation of Axial Force – Raw & S/N Data vs. Cutting Speed & Feed rate 
	75 


II

LIST OF TABLES
	Table No.
	TITLE
	Page No.

	3.1 
	Drill angles used for various materials 
	46

	3.2

3.3 
	Types of drill  bit and there uses

Process Parameters and their Ranges for Cutting Force 
	50

57

	3.4 
	L9 OA with responses (Raw Data & S/N Ratios) 
	58

	4.1 
	Average Value Main Effects-Raw Data (Cutting Force) 
	65

	4.2 
	ANOVA (Raw Data: Axial Force) 
	66

	4.3 
	S/N Average Value and Main Effect 
	71

	4.4 
	ANOVA (S/N data: Axial Force) 
	71


III















_1259503523.doc
[image: image1.png]






