
               CHAPTER 2

                                    LITERATURE REVIEW

________________________________________________________________
Many researchers and academicians of international repute have probed into the topic of optimization of cutting parameters on CNC lathe machine whose name and work abstract has been given below.

· Indrajit Mukharjee, Pradip Kumar Ray 03 Feb 2006 A review of optimization techniques in metal cutting processes. In this paper , the applications of several modeling and optimization techniques in metal cutting processes, classified under certain criteria, has been critically appraised, and a generic framework for parameter optimization in metal cutting processes is suggested for the benefits of  an appropriate approach.
· Kevin N. Otto. Erik.K.Antonnson in 1991 studied the extensions to the Taguchi method of product design.  They extended Taguchi method to designs, which involve variables, each of which has a range of values those must be satisfied (necessity) and any of the values in that range might be used (possibility).

· S.H.Yeo in 1995 developed a methodology for an effective optimization of machining conditions of multi pass lathe operations and came to a conclusion that a single computer assisted optimization strategy that incorporates practical constraints can be used in industry.

· Thomas M. Beauchamp, Youssef A.Y., Masounave J in 1996 experimentally found the effect of tool vibrations on surface roughness in turning operation and found that feed rate and nose radius were most significant.

· S.K.Choudhary, V.K.Jain, V.V.Rama Rao in 1997 online monitored tool wear in turning using neural networks and results showed that neural networks can accurately predict the flank wear.

· S.V.Bhaskara Reddy, S.N.Shunmugam and T.T.Narenderen in 1997 used genetic algorithm approach to get an optimal subdivision of depth of cut to achieve minimum production cost in multi pass turning.

· W.H.Yang, Y.S.Tarng in 1997 made a model to optimize the cutting parameters in turning operation. In this study it has been shown that tool life and surface roughness can be improved significantly for turning operation. The confirmation experiments were conducted to verify the optimal cutting parameters and there was an improvement of 250% by conducting the experiments according to optimal parameters.

· M.Camel Cakir and Adem Guranda in 1998 optimized and graphically represented machining conditions in multi pass turning operations. Optimal cutting conditions were found achieve minimum production cost or maximum production rate.

· Benham Malakutti and Vishnu Raman in 1998 developed an artificial neural network model to optimize machine setup. Here artificial neural network model was used by varying process parameters i.e. speed, feed and depth of cut to  optimize cutting force, tool life, cutting temperature and surface finish.

· C.Y.Nian, W.H.Yang and Y.S.Tarng in 1998 optimized turning operation with multiple performance characterization using taguchi design of experiment and investigated the effects of feed, speed and depth of cut on tool life and surface finish, feed rate and cutting force were found most significant.

· D.E.Dimla and P.M.Lister in 1999 analyzed force and vibrations while monitoring on-line metal cutting tool condition. Here vertical component of both cutting force and vibration signature were found most significant to tool wear.

· B.Y.Lee and Y.S.Tarng in 1999 optimized cutting parameters to get minimum production cost in multistage turning operation using polynomial networks.

· C.F.Cheung and W.B.Lee in 1999 conducted theoretical and experimental investigation of surface roughness formation in ultra precision diamond turning and results indicated that system can predict the surface roughness profile under different cutting conditions.

· J.R.Ferriera, N.L.Coppin and G.W.A.Miranda in 1999 experimentally optimized the machining of carbon fiber reinforced composite materials. Performance of different tool materials was studied and the effect of cutting speed on tool life was found most significant.

· B.Mursec and F.Cus in 2000 developed a model for the selection of optimal cutting conditions from different databases of tool makers. The model was developed from different data bases, taking into account the limitations of cutting process.

· Stefan Hafner in2000 presented a thesis on robust design. In this thesis he implemented robust design in ANSYS and it was found that in ANSYS taguchi DOE can be inefficient, the s/n ratio as quality measure can be misleading and proposed data analysis does not guarantee proper results

· Chang-Xue(Jack) Feng in (2001) studied the impact of turning parameters on surface roughness. He studied the impact of Feed, Speed, Depth of Cut, Nose radius of tool and work material on the surface roughness of work material. He found that the feed have most significant impact on the observed surface roughness and also observed that there were strong interactions among different turning parameters.

· J.Paulo Devim and C.A.Canceicao Antino in 2001 optimized cutting conditions on machining aluminum matrix composites using genetic algorithm approach.

· J. Paulo Devim in 2002studied the influence of cutting conditions(speed and feed) while turning metal composites and established a relation between cutting velocity, feed and cutting time with the tool wear, the power required to perform the machining operation and surface roughness in work piece

· Dr. M.L.Aggarwal, Dr. B.C.Gupta, Dr.S.Roy Choudhary and Dr. H.F.Walker in 2002 studied the interaction graphs for a two level combined array experimental design and the graphs were found representing an enhancement to design experiments that produce valuable data and information from little no. of experiment runs.

· M.V.Ribeiro, M.R.VMoreira and J.R.Fareira in 2003 developed a model for the optimization of titanium alloy(6AL-4V)machining, turning tests were conducted on Ti-6AL-4V with conventional alloy.   

· Samson S Lee in 2003 experimentally found the effect of different turning parameters(speed feed and depth of cut)on surface roughness and vibration and he came to a conclusion that online prediction of vibration is also possible along with surface roughness and he also found that radial(X-direction) of vibration was most significant predictor of surface roughness in lathe

· Tugrul Ozel and Yigit Carpat in 2003 used a neural network modeling approach to predict surface roughness and tool wear in turning operation. The factors considered were work piece properties ,tool material , tool geometry and cutting conditions in it a prediction system was developed which was capable of accurate surface roughness and tool wear prediction for the range it has been trained.

· Aaron Vernon and Turgul Ozel in 2003 studied the factors effecting surface roughness in finished hard turning. They did so to avoid the aid of grinding and hence increase the product quality and efficiency, while decreasing the cost and processing time. They chose a design for five factors; cutting speed, tool material, work piece material, cutting depth and consecutive cut and according to their analysis the most significant influences on surface quality are cutting speed cutting material and consecutive cut. They also found that interactions between different factors were also significant.

· Uros Zuperi and Francis Cus in 2003 used neural networks to optimize cutting conditions and it was found that procedure is useful for the fast approx. determination of optimum cutting conditions.

· N.Tosum and L.Ozler in 2003 experimentally optimized hot turning operations with multiple performance characteristics .In this study effect of cutting speed, depth of cut, feed rate and work piece temperature on tool life and surface roughness were studied in hot turning of high manganese steel. Here speed and feed were found most significant

· Anselmo Eduardo Diniz, Adilson Jose Dew Oliveira in 2004 developed a model to optimize the use of dry cutting in rough of steel operation. In it the results were obtained by varying different machining  parameters i.e. speed, feed and depth of cut and as expected the results showed that the wet turning is better for tool life but by adopting a more resisting tool material similar results can be obtained by dry cutting.

· Yusuf Sahin and A.Riza Motorcu in 2004 and found that feed rats, nose radius, work material  and speed has significant impact on observed surface roughness but depth of cut has a little effect on the results. They also found that interactions play a significant role in the process.

· Wassile Bouzid in 2004 developed a model for the optimization of cutting parameters to minimize production time in high speed turning. The optimal value of feed was calculated keeping in mind that surface roughness should be in limit.

· U.Zuprel, F.Cus, B.Mursee in  2004 used a hybrid analytical-neural network approach to develop a model for the determination of optimal cutting conditions. The developed approach was based on maximum production rate criteria and was found both effective and efficient.

· Yue Jiao, Shuting Lei, Z.J.Pei, E.S.Leeusee in 2004 fuzzy adaptive networks in machining process modeling to predict surface roughness in turning operation and found that feed is most significant and also came to a conclusion that this approach is more powerful than the classical regression approach.  

· Tzeng Yih Fang in 2004 developed a model for the optimization of parameter design of computerized numerical controls on turning tool steels using taguchi design of experiment having eight control factors, factors associated with cutting tool and feed rate were found most significant.

· E.O.Erugue, D.A.Fadare, J.Bonney in 2005 used artificial neural networks to develop a model for the correlation between cutting and process parameters in high speed machining of INCONEL 718 alloy .feed and speed were found most significant parameters.

· K.Palanikumar, L.Karunamurthy and R. Karthikayan in 2005 developed a model for the assessment of factors influencing surface roughness in the modeling of glass-fiber reinforced polymer composites. Factors considered were speed, feed and depth of cut but feed was found most significant.

· Ramon Quiza Sardinas, Marcelino Rivas Santana and Eleno Alfanso Brindis in 2005 made a model based on genetic algorithm to optimize the cutting parameters in turning. In it they simultaneously optimize tool life and processing time by varying cutting speed, feed and depth of cut. This model also remarked the advantage of multi objective optimization approach over single one. 
· A.G.Olabi, G.casalino, K.Y.Benyounis, A.Rotondo in 2006 studies minimization of the residual stresses in the heat effected zones of AISI 304 plates was performed by means of several design of the experiments (DOE) techniques. 

· Dan O. Macodiyo, Hitoshi Soyama in 2006 studied the effect of surface characteristics on the improvement of  fatigue strength of carburized chrome-molybdenum steel subjected to surface treatment by capitation peening (CP)was investigated using DOE. The relation between variables and experimental factors has been shown using response surface methodology (RSM).

· Tang-Hsu Hou, Chi-Hung Su Wang-Lin Liu in 2006 improved the milling process capability and quality by setting the optimal milling parameters using Taguchi method, response surface methodology (RSM) and Genetic Algorithm (GM).
· I.A.Choudhary, M.A. Kl-Baradie in 1998 machanibility assessment of nickel based super alloy (inconel 718) in turning operation has been carried out using coated and uncoated carbide inserts under dry condition by response surface methodology (RSM).

· M. Alauddin, M.A.El Baradie, and  M.S.J.Hasmi in 1996 persents an approach to optimize the surface finish in end milling Inconel 718 using uncoated carbide inserts under dry condition by response surface methodology (RSM).
· C.X.(Jack) Feng and X.Wang in 2002  developed empirical model for the prediction of surface roghness in finish turning.
· J.P. Davim, V.N. Goitonde, and  S.R. Karnik in 2006 studied the parameter effecting the delimination of medium density fiber (MDF) in drilling by Taguchi and response surface methodology (RSM).

· M.Y. Noordin, V.C. Venkatesh, S. Sharif, S. Eltng, A. Abdullah in 2003 studied the performance of a multilayered tungsten carbide tool was described using response surface methodology (RSM) when turning AISI 1045 steel.
· Aman Aggarwal and Hari Singh in 2005 review various optimization techniques.

· Ghani et al in 2003 optimized cutting parameter in end milling when machining hardened steel AISI H13 with TiN coated P10 carbide insert tool under semi-finish and finish condition of high cutting speed.
· Roy R.K. Design of Experiments Using the Taguchi Approach: 16 Steps to Product and Process Improvement. Wileys-IEEE publication.
Summary
In this chapter different research papers published in the journals of international repute were studied and the end results of different experiments carried out by the researchers around the world are written in this chapter. After the review of these papers it was decided by me to optimize turning parameters using Taguchi and response surface methodology (RSM) techniques of design of experiment. The turning parameters will be speed, feed and depth of cut and there will be three levels for each parameter. The orthogonal array is be used and the response factors will be surface roughness.   
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