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ABSTRACT

It is well known in this competitive world that ¢y condition of the material such as cutting shdeed rate
and depth of cut plays a significant role in thdustrial sector for manufacturing process. In teigew, a trial has made
to identify the issues addressed by the variousaresers’ works on the machining parameters opdtioa in multi
turning process. This paper highlight the unconesat optimization process like Simulated anneali(§A),
Biogeography based optimization (BBO) etc. apprdacthe turning process and some limitation andaathge are also
discussed. Each unconventional optimization probesshis own features that perform effectively. Dhgective of this
research is to study the effect of the variousimgitparameters like depth of cut, speed and feésl ta this paper,
biogeography based optimization algorithm has hetaduced and found that this algorithm is veryatde and effective

for optimizing the cutting parameters.
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INTRODUCTION

Optimization has become very important in this cetitjye world. In any field we can observe thatioytation
has become a key point to success. In our papémiaption of turning operation is done. Turningopess is the most
basic machining process for cutting operation. phecess of metal removal using turning operatiommase of two
stages e.g. rough machining stage and finish machstage. Several variables such as feed, cutpegd, depth of cut,
work material and its properties and charactesstt output variables such as production cost, ,tinee of iteration,
tool life, surface roughness, temperature, cuttiogce etc. are considered to get the final produbtg meet the
specification. Many traditional mathematical pragraing techniques have been used to solve optimizgtioblems, but
these techniques had so many drawbacks. Theseidqaebncouldn't solve the multimodal problems asytgave only
local optimal solutions also not solve the problaaving so many constraints. Metaheuristic techrsglike particle
swarm optimization, genetic algorithm, ant colohgogithm, evolutionary algorithm, bio-geography édsalgorithm are
being utilized to solve the optimization problenmsthis research, bio-geography based algorithbeisg used to optimize
the cutting parameters of multipass turning procB&sgeography based optimization is a nature dasgorithm. BBO is
the study of geographical distribution of biolodicaganism such as animal, plants with time. Thénnodjective of this
process planning is to find the appropriate cutfiagameters which can provide max profit to the pany and could be

available to the customer with appropriate qualitg lead time.
Literature Review

Many researchers have been worked to optimize uktteng parameters of the multi-pass turning procttny
attempts have been made by using so many optimizatigorithms like Genetic algorithm, Ant colonygatithm,
firefly algorithm, simulated algorithm and so om.has been an attractive field for the Researchads continuously

developing various algorithms in these days to rojz& the cutting parameters of multi-pass turnirgeration.
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Many researchers hybridize two or more algorithrbring some efficient results.

Crookall and Venkataramani

Introduce the Computer optimization technique. labilistic approach has been developed to therdatation
of the optimum cutting conditions. In this papédreyt introduce various non-conventional techniquesdlve
various optimization problems. Optimization hasdree very important in various fields. They introduihe

mathematical model to solve the optimization proiséy using matlab..

Armarego and Brown

Presented the differential calculus to optimize rirechining parameters in turning process consiggiactical

constraints

Then, Shin. Y. C. and Joo Y.S

Optimize the machining conditions with practicalnstraints They proposed the mathematical formula to
optimize the cutting parameters by dynamic programgnapproach world academy of science, engineeaird)
technology volume. This is the standard mathemlaticadel that's why many researchers use the same

mathematical formulae to optimize the cutting pagtars of the machining operation.

Then Onwubolu and Kumalo

Approaches the Optimization of multi pass turnimpgm@tions with genetic algorithms. Genetic alganitis one
of the effective algorithms used in the optimizatigroblems. In this paper, they find the optimalueaof the
cutting parameters of machining process. This &lgor finds the local optimal value. Researcherscead to

find the optimal parameters but the time consunmpchigher as compare to other algorithm.

Vijayakumar K, Prabhaharan G, Asokan P, and Saravaman R

Proposed another optimization method Ant Colonyodilgm (ACO) to optimize the cutting parameter and
proved their method gives better result with lessation and within short time. This is one of tiective
algorithms. It works on the behavior of ants seiaglior food. The cutting process divided into tgrups that is
roughing and finishing stage. The objective of thgimization cutting model is to determine the imat
machining parameters including cutting speed, femd, depth of cut and number of rough cuts in otde
minimize the unit production cost. They compardrthesults with other algorithm, and come to a hethat Ant

colony algorithm is very effective method.

Wang YC

Optimized the cutting parameters of multi passihgiprocess and they come with Ant colony algoritmd find
that paper of vijaakumar [6] where he did not prtwe optimal values they found for the depth of itvegh cuts
and the finishing cut and the constraint relatethéono of cuts. Wang Y C used the same matherh&ticaulae

and obtains the optimal values of the cutting patamwhich took less time and even less productas.

Abderrahim Belloufi

Intelligent selection of machining parameters inltipass turnings using firefly algorithmin this paper,
researcher optimizes the cutting parameters by yneleleloped firefly optimization technique. Theefly

algorithm (FA) is a metaheuristic, nature inspiggtimization technique which is based on the so(iashing)
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behavior of fireflies. This algorithm based on #vearm behavior such as bird, fish and insects. algperithm is
considered in the continuous constraints optimiraproblem where the task is to minimize the prdidaccost.
The researcher compared with other algorithm sschemetic algorithm, simulated annealing and fotinad the
result obtain near optimal values. It can be usedélection of machining parameters of the comphaxhining

parts.

Research on the optimization of ultrasonic maclgnin this paper author used Genetic algorithmptiinaize the
process parameters such as amplitude of vibrati@an diameter of abrasive grain, volumetric cormedion of
abrasive particles in slurry and static feed r&enetic algorithm has been proved better than rdwditional
optimization techniques. The Genetic algorithm épe&hding on the population size or the diversitythaf
solution. If the Genetic algorithm cannot holddisersity before global optimization reached thea $olution is

converge to local optimum.

Rao and Pawar

Used the Artificial Bee Colony (ABC) algorithm faptimization of parameters of a wire electric degje
machining process (WEDM). The author also usedarsp surface methodology (RSM) to correlate therint
relationships of WEDM parameters such as pulsdame, tpulse off time, peak current and servo fedtingeon

machining speed and surface roughness.

Dubey and Yadava

Zhang

T Sai

Rao

Used the hybrid Taguchi method and response surfaethodology (TMRSM) for the multi response
optimization of cutting parameters of laser bealme &uthor used the Taguchi method to find the agtoutting
parameters such as gas-pressure, pulse width, fratpeency and cutting speed. The optimum inputiupeter

values were further used to find the central vatoedevelop second order response model.

Present the paper of optimization of cutting patanseusing simulated annealing (SA). In the optatian

method, the model layout problem was identifieéhtprove the production of the SCG process anddaae the
cost of the machining. An objective function waweleped and compared with conventional linear-wigidgh
objective function. The developed software tooldah raise the machining operations. STL formathmreceive

from Pro-E which generate the envelop automaticatiyy update the STL files.

Studied about the relationships between multi gk single pass machining operation. The authoodnted
a new concept of break-even point. Break-even poen be define as a point at certain value of depttut at
which both multi-turning pass and single pass ngrare affected. The author analyzed that the begak point
should be minimum all the time. When depth of cudpd below the break-even point, the single passdse

economical than the double pass carbide tools.duibed carbide tool to carry out experiment.

Optimize the surface roughness of die sinking dledischarge machining considering effects of ¢bastraints

on the cutting parameters. The experiments wergedaout on TdAl,V, HE15, 15cdv6 and M-250. Various
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experiments were conducted by varying the peakeotirand voltage to find the value of surface rowgisn

Genetic Algorithm was used by the author to optinitze weighting factors of the network.

APPLICATION OF BIOGEOGRAPHY BASED OPTIMIZATION IN
VARIOUS FIELD OF MECHANICAL

Bio-Geography Based Optimization for Hydraulic Proshetic Knee Control

Bio-geography based optimization has been usedtsau robot and to control the motion of the rolintthe
paper, they introduce a cyber-physical system (GRf)h is used as a semi active, above knee ptisstifea robot.Cyber
Physical System is a system featuring a tight coatimn of, and coordination between, the systeramputational and
physical elements. To control this cyber physicgtam above knee-prosthetic, they need to optirtizeopen loop
control system and their simulation. To optimize tpen loop control system they use bio-geogragisgd optimization
(BBO). They found that BBO is effective to generakear optimum solution to control cyber physicasteyn. This
solution provides reasonable knee and thigh amgtking. In this project ABC is better than BBO tbe middle size of

the problem but for the large size of the probleBCBhas been proved better.
Bio-Geography Based Optimization for Optimal Job Sheduling in Cloud Computational

In this paper, optimization of job scheduling ismdausing algorithm bio-geography based optimizaimaloud
computing.Job scheduling is mapping a set of jobetfiectively utilize the computational capabilitiesd storage
capabilities of parallel system, large scale clustestem, distributed system, grid and cloud. loudl computing, the
resources are dynamic and their performance chaitberespect to time. Bio-geography based optinoraproduce the
new habitat by immigration and emigration for eammn-elite habitat from the several best habitatd aptimizes the
habitat if the generated habitat is better than dhie habitat. It is then compared the results vgtnetic algorithm,
simulated annealing, particles swarm optimizatie8@) and abc and found that the result obtainedywic algorithm is
giving better results than bio-geography basednupétion for the middle size of the problem. But fbe large size

problem biogeography based optimization has beeveprbetter.
A Hybrid Grey Based Kohonen Model and Biogeographyased Optimization for Project Portfolio Selection

The problems of selection with best option arenttaen subject of operational research science irsgecmaking
theory. In decision making condition, managers deéor the best combination to build up a portfaimong the existing
project. In this paper, first researcher employedhdild up a portfolio project second each portfoias evaluated using
grey relation analysis (GRA) third scheduled ri$kle project was predicted using mamdani fuzzgriierence method
and then finally bio inspired optimization utilizéor drawing risk and rank pereto analysis. Grdgtien analysis (GRA)

used for analyzing uncertainty system in whichghg of the information is unknown.
NON-TRADITIONAL OPTIMIZATION ALGORITHMS

These algorithms are stochastic in nature, wittbahdistic transition rules. These algorithms apenparatively
new and gaining popularity due to certain propsrtighich the deterministic algorithms do not havikeese methods are
mainly based on biological, molecular, or neuratagjiphenomenon that mimics the metaphor of nathialogical
evolution and/or the social behavior of speciesniimic the efficient behavior of these speciesjowss researchers have
developed computational systems that seek fastangt solutions to complex optimization problefsamples of these

algorithms include simulated annealing (SA), genakjorithm (GA) and particle swarm optimizatiorS(®).
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Particle Swarm Optimization (PSO)

Particle swarm optimization is an algorithm basadymup or social behavior of the animals like bjrfish etc.,
certain species of which move in group. In thisoalpm the swarming intelligence is used to sollke bptimization
problem. The various parameters that affect théopaance of the algorithms are inertial, social angnitive parameters.
The individuals moving the group try to move towarihe individuals in better positions. This behavi® used in
optimization to move the solution set with poondiss towards the solution set having better fitnesparticle swarm
optimization the particles change their positiorilevkaking into account the best position of ak thdividuals as well as
their own personal best position. This behaviainsulated using social and cognitive parametensees/ely. The inertial
parameters decide the direction of the moving efitidividual solution. in this algorithm the paltis or individual in
multi- dimensional search space such that they tfiedglobal optimal solution. The velocity can ladcalated and added

to the previous value of the particle swarm optation in order to find new values. The velocitytioé particle is given by
Vii= W*V; + C*(Gbest — X)*rand+ C,* rand,*(Pbest-X)
Where Gbest is the global best value, Pbest ibékevalue of the individual, X is the current
C, is the social parameter while, & the cognitive parameter, ranand rang are the random numbers in the
range [0,1]. The value of the weight is given by &guation

wmax—wmin

w=wmax—( )*iter

itermax

Where, wmax and wmin are the maximum and minimutaevaf the weight, iter is the current iteratiomter

and itermax is the maximum it
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Figure 1: Flow Chart of PSO
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Simulated Annealing

Simulated annealing (SA) is one of the earliesthods$ of optimization. Annealing is the metallurdipeocess of
heating a metal to a certain temperature and theted slowly at room temperature until it cryszg. Atoms present in
the material have high energy. This provides tbhenata good deal of freedom to restructure themselféhe temperature
is reduced the energy of the atoms also decreasiéshe source of energy is achieved. The simdlatenealing starts at a
high temperature where the input parameters aosvadl to assume as a great range of vibration. Wipkerating the
algorithm the temperature is allowed to decreabés fiestricts the input of algorithm to vary. Thigde the algorithm to
give good solution. Simulated annealing has thétald avoid of being trapped in local minima. Sbsearch on global
minima
METHODOLOGY

Simulated annealing implementation

» Application of the simulated algorithm requiresid#ion of:
* Initial population

» Initial temperature

»  Perturbation mechanism

e Objective function
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e Terminating criterion
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Figure 2: Flow Chart of Simulated Annealing
Genetic Algorithm

Genetic algorithm is an optimization technique lblasa the mechanics of natural genetic and natelatgon.
The genetic algorithm operates on the principabuivival of fittest. In this process the weak indivals died before
reproducing, while the stronger one survives aratipces some more children. The children produce tégh ability

than the earlier parents.
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Genetic algorithm operates through the followirajes:
Creation of a population of chromosomes

» Evaluation of each chromosome

» Selection of best chromosome

» Genetic manipulation to create the new populatiochoomosomes
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Figure 3: Flow Chart of Genetic Algorithm

Differential Evolution

The differential evolution is a basically a expkiwa based algorithm. It functions mainly with thelp of the
mutation. The other parameter of the differentialation is the crossover. This algorithm has bettgloration capability

as compared to other algorithms. In this algorithenmutation is provided by the following equation
Vi,G+1 = XI:G +K (XflaG - X,G) +F — (XZ:G - X'S:G)

Where, i, §, I, 13 € {1,2,....,NP} are randomly chosen and must be d#ferfrom each other. F is the scaling

factor which has an effect on the difference veftgrG - x;5,G), K is the combination factor.

Then the crossover is done between the mutatedblarand the randomly chosen solution set fromgifien

population. The crossover equation is given below

vji; G + 1 if rndj( CR)orj rni}
vji; G+ 1 if rndj( CR)orj = rni

uji;G+1 ={

If the fitness of the new individual is more th&e previous one then the new individual is replagiéd the older

one. This process is continued till the optimalreails reached.
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CONCLUSIONS

A review of literature shows that various tradisrand nonconventional techniques have been sifatigss
applied in the past to optimize the cutting pararsetof the machining operation. From the reviews, can say

Bio-geography based optimization is the most widesed optimization technique being utilized in gas field of
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mechanical engineering. Bio-geography based optitioiz is very reliable and effective optimizatioecthnique has

potential for saving time, production cost and ioyas the quality of the product.
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