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Abstract- Flexible manufacturing system is a system that is 

able to respond to changed conditions. In general, this 

flexibility is practiced in many industries. This present study 

explores the FMS in a virtual environment from the original 

real time data obtained from a selected industry. The discrete 

event simulation software arena is used to simulate the 

production data to obtain the practical approach of FMS in 

real time environment. The first category is the so called 

machine flexibility which enables to make various products by 

the given machinery. The second category is routing flexibility 

enabling to execute the same operation by various machines. 

Flexible manufacturing systems usually consist of three main 

parts: CNC machine tools, transport system and control 

system. The run results satisfy and match the real time results 

in a flexible manufacturing environment 
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I. INTRODUCTION 

 

 The matter of assembling and generation has 

developed to a framework subordinate movement from a 

"procedure just" action through history. This advancement has 

raised sensational upgrades in frameworks, for assembling to 

exceed expectations. In like manner, fabricating frameworks 

have created from work shop producing into stream shop 

producing, landing and no more propelled articulation; the 

Flexible Manufacturing System (FMS). The primary uses of 

adaptable assembling frameworks in mid 1960's have 

presented the rationality of adaptability in assembling; the key 

term to accomplish a practical generation, with accentuation 

on quality and client situated creation with shorter item 

conveyance times. 

 

1.1 FLEXIBLE MANUFACTURING SYSTEM 

 

Adaptable assembling framework is a framework that 

can react to changed conditions. Adaptability alludes to 

creating various unmistakable items in a clump shop 

Environment where open doors for generation flexibility exist. 

It is the capacity of an assembling framework to adapt to the 

evolving condition. Expanding the activity shop efficiency, 

keeping up the creation adaptability has been predictable 

wanted objective of the business. Rise of FMS is an 

improvement toward this path. Adaptable Manufacturing 

System (FMS) has developed as an answer for effective mid-

volume creation of an assortment of part composes with low 

setup time, low work – in-process stock, short assembling lead 

time, high machine usage and high caliber. This innovation is 

particularly appealing for medium and low-volume 

enterprises, for example, Automobile, Aircraft, Steel and 

Electronics. FMS has risen as a very aggressive assembling 

methodology of the late twentieth century. The reasoning of 

FMS is in a perfect world suited for erratic market situations 

that request minimal effort answers for rapidly and adequately 

adjusting to changes in item blend, request and plan. "A 

Flexible Manufacturing System comprises of a gathering of 

preparing stations, bury associated by methods for a 

mechanized material taking care of and capacity framework, 

and controlled by an incorporated PC framework". In the 

course of recent years, the idea of adaptable assembling 

framework (FMS) has risen as a reasonable response to the 

issues of adaptability and productivity. Activities 

administration in a FMS is more unpredictable than that of the 

traditional assembling frameworks. 

 

1.2 MOTIVATION AND SCOPE  

   

Assembling administration should be furnished with 

new and compelling instruments due to the quickly changing 

and profoundly focused nature of the present worldwide 

markets. New age equipment and programming, customized 

into particular applications are being created every single day; 

however an achievement in decreasing costs, expanding 

effectiveness and enhancing quality isn't simple until the point 

when an application based joining of these segments is 

accomplished. An advanced Flexible Manufacturing System 

(FMS) with a solid framework demonstrate plan and the 

utilization of data advances answers these prerequisites 

 

II. LITERATURE SURVEY 

 

In this part the related writing and the authentic 

foundation for reproduction will be given an accentuation on 

the applications in logical and mechanical territories. The 

instrument utilized as a part of the investigation, in particular 
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ARENA® of Systems Modeling Corporation will be 

inspected, giving the highlights of the product quickly. The 

last piece of the writing study will be committed to the 

assembling frameworks, particularly to the adaptable 

assembling frameworks thinking about the uses of 

reproduction 

Kelton et al (2004):- the most reasonable sort of every, 

physical model incorporate the tabletop models that 

demonstration like the smaller than expected forms of the 

genuine office or framework, full scale adaptations of existing 

offices utilized as ridicule ups for experimentation, or flight or 

control room test systems utilized for preparing and crisis 

arranging. Then again, the nonexistent models include the 

scientific or potentially legitimate models that can likewise be 

moved into closely resembling PC programs. These 

subsequent projects coming about because of the models 

accompany an arrangement of approximations and 

suppositions to speak to the conduct of frameworks to be 

demonstrated. 

 

J. Banks (2004). As a matter of first importance, it gives 

clients a chance to pick accurately among the conceivable 

options, gives time pressure and development as indicated by 

the sort of the recreated occasion, outfits the supervisors with 

the instruments to comprehend "why?" certain wonders 

happen in a genuine framework, enables the client to 

investigate potential outcomes of new strategies, working 

techniques or techniques 

 

Altinkilic (2004) has introduced an utilization of recreation to 

enhance shop floor execution. The execution of the current 

framework is assessed by utilizing ARENA®. Because of the 

inspiration for overhauling the shop stream, producing cells 

are performed and the execution of the new framework is 

assessed and contrasted and that of the present framework. 

Subsequently, in light of a recreation examination, a few 

proposals are made to the administration of the said work shop 

generation framework. 

 

J. Carson and D. Brunner (2000):- there will be an 

expansion in reproduction getting to be installed in other 

bigger programming applications and recreation will be all the 

more broadly utilized for continuous basic leadership as 

opposed to the conventional disconnected techniques. 

 

III. MODEL DEVELOPMENT 

 

This section incorporates the displaying endeavors 

performed for completing reproduction on Flexible 

Manufacturing Cell close by utilizing discrete occasion 

recreation programming ARENA. The principal areas depict 

the present framework as a Flexible Manufacturing System 

and the accompanying segments give the points of interest of 

the reenactment structure and the models created with an 

accentuation on Flexible Manufacturing System ideas. 

 

3.1 PRESENT SYSTEM 

 

Being a proving ground for some, past examinations, 

the adaptable assembling cell in Indian assembling fills in as 

the premise of the model in this investigation too. Contextual 

analysis is being embraced to catch the ongoing information 

for the recreation. Before stressing the displayed points of 

interest of the FMS, it is important to specify the current 

programming and equipment abilities of the framework. 

 

 
Figure 3.1: Layouts of FMS 

 

3.2 SIMULATION STRUCTURE 

 

 Frameworks to be mimicked are very various as far 

as size and unpredictability. In any case, paying little heed to 

how complex a discrete-occasion framework might be, it is 

probably going to contain some fundamental parts that are 

additionally basic to adaptable assembling frameworks. The 

basic parts of a discrete-occasion reproduction incorporate 

elements, exercises and occasions, assets, worldwide factors, 

an arbitrary number generator, a timetable, insights gatherers 

and movement (Ingalls 2001). These basic components and 

their relations with adaptable assembling frameworks are 

depicted in the accompanying segments. The models created 

all through the examination are utilized as cases to show the 

strategies for application for demonstrating and reproduction. 

 

IV. INTEGRATION OF SIMULATION MODELS 

 

As depicted in past Chapter of writing survey, the 

fate of reenactment is accepted to involve arrangements about 

interoperability and interface of the recreation programming. 

Models that work incorporated with other programming are 
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favored to convey the utilization of reproduction to countless 

and straightforward and slick interfaces are proposed not to 

dishearten these clients and confound them. 

 

4.1 OVERVIEW 

 

The points of coordinating ARENA models with 

different applications and building redid ARENA interfaces 

are presented in this segment. The representation of these 

ideas is acknowledged with the models created for the FMS 

framework. Test code is created for this acknowledgment. 

 

4.2 IMPORT DATA MODULE 

 

This interface appeared in  makes the fundamental 

worksheet to be utilized specifically by ARENA® as an 

information source. The client can without much of a stretch 

include new work orders utilizing this program or specifically 

control on the beforehand characterized work arranges by 

opening the work sheet that stores. 

 

 
Figure 4.1 Developed interface for worksheet preparation 

 

V. RESULTS AND DISCUSSION 

 

With a specific end goal to check the validity of the 

created models a few runs are acknowledged under various 

situations. The outcomes acquired after these runs give a 

logical premise to assess the ideal sequencing calculation for 

parts to enter the framework. The situations of the runs, run 

parameters utilized as a part of the trials, and the aftereffects 

of these runs are portrayed in the accompanying sections. 

 

5.1 RUN RESULTS FOR LPT SCENARIO 

 

With a specific end goal to check the validity of the 

created models a few runs are acknowledged under various 

situations. The outcomes acquired after these runs give a 

logical premise to assess the ideal sequencing calculation for 

parts to enter the framework. The situations of the runs, run 

parameters utilized as a part of the trials, and the aftereffects 

of these runs are portrayed in the accompanying sections. 

 
Figure 5.1 Graphical results for LPT scenario 

 

5.2 MACHINING TIMES OF PARTS UNDER THE LPT 

SCENARIO  

 

The information send out modules supply a similar 

data in a more formal and organized path, as far as sheets and 

outlines. Figures A.3 and A.4 are the outlines that are arranged 

consequently in Excel® to demonstrate the individual 

circumstances for times part spend in framework and the 

machining times. The machining times are assembled under 4 

primary esteems, each relating to a particular part write. The 

time in framework esteems achieve a pinnacle estimation of 

around 300 minutes. It isn't a shocking truth that the 

comparing machining time for that part is just around 3 

minutes which is one of the briefest esteems. The LPT decide 

powers that part to sit tight in the line for quite a while. 

 

 
Figure 5.2 Machining times of parts under the LPT scenario 
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Figure 5.3Time in system for parts under the LPT scenario 

 

The example of the outcomes demonstrates that parts 

of a similar sort are inclined to be taken into the framework 

therefore as their creation times are nearly the same. After the 

initial couple of parts that enter the framework in view of the 

non-presence of different kinds of parts, parts with longer 

preparing circumstances are acknowledged to the framework 

 

Table 5.1 Part dependent simulation results 
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5.3 SUMMARIES OF RESULTS 

 

At the point when the lateness esteems are concerned 

it is watched that the EDD standard gives the base normal to 

delay esteems, which is a normal outcome. The long holding 

up times in SPT and LPT calculations increment the time in 

framework esteems for particular part composes, which thusly 

expands the delay esteems. The "just a single part in 

framework" standard of FCS brings about hoisted esteems 

forever subordinate insights aside from earliness esteems. The 

utilization of EDD does not ensure the base number of late 

occupations. This reality is seen on Table 5.2 as the base 

number of late occupations is achieved in the FCFS run the 

show. This isn't an astounding outcome as the due dates are 

subject to the framework entrance time. 

 

Turning, processing and thus the machining times are 

relatively equivalent for all example keeps running as the part 

numbers and sorts utilized as a part of the considerable 

number of runs are the same. The significance of this 

measurements emerges when the aggregate assembling times 

are contrasted and make ranges of the parts. In the best design 

that limits the time in arrangement of the parts, FCFS run, the 

normal assembling time is around 14% of the normal make 

traverse of the parts. In the most sad case this esteem drops to 

around 7.5 %. The impact of this reality shows itself through 

low usages of machines. 

 

The usage of turning and processing machines are 

around 45% and 25% separately and don't vary in critical 

sums starting with one situation then onto the next. This is 

additionally a normal outcome, as the situations specifically 

influence the framework entrance successions for parts and 

there is no machine subordinate sequencing. Another reality 

distinguished through these usage and machining times' 

esteems is that the framework is profoundly transportation and 

capacity implies needy as more often than not parts spend in 

the framework are because of looking out for the transport. 

 

The number in AGV measurement is critical to 

recognize the AGV limit. Of course, The FCS situation brings 

about the most number of both normal and greatest parts on 

the AGV as just a single part is acknowledged into the 

framework. The LPT and need situations additionally cause 

lifted number of parts looking out for AGV as less earlier parts 

or, parts with short preparing circumstances are compelled to 

remain on the AGV for long circumstances. The greatest 

number of parts on AGV is likewise vital as the limit is 

specifically reliant on this esteem. The SPT situation brings 

about minimal number of both most extreme and normal 

substances on AGV. 

 

VI. CONCLUSION AND FUTURE WORKS 

 

CONCLUSION 

 

 The actual aim to be expected from a simulation 

study is its supplying a scientific basis for making 

decisions about the modeled system.  
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 The preparation procedure of the runs and the 

interpretation of the results obtained through the 

developed software are important to provide an idea 

on the effective use of simulation in manufacturing 

system 

 The developed software provides the infrastructure 

and it is the management’s task to analyze the results 

and respond to the facts of the system. as the final 

component of study, sample simulation runs under 

different scenarios of production are presented. 

 The preparation procedure of the runs and the 

interpretation of the results obtained through the 

developed software are important to provide an idea 

on the effective use of simulation in manufacturing 

system. 

 

FUTURE WORKS 

 

The results of the models cannot be directly verified 

with the existing agent based system as the system is limited 

considering the number of work orders that can be processed 

at the same time. The verification is done by comparing the 

responses of the system with the responses of the models. 

 

The bidding times those contribute to the overall 

systems times in the actual FMS are neglected through the 

modeling approaches. Actually the response of the system 

under heavy workloads is unpredictable due to computer crash 

problems. So bidding times that contribute to less than %1 of 

task make spans is neglected during modeling. 
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