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In recent fast and busy world of manufacturing industries, everything changes rapidly and new
challenges are arising which require new solutions. Hence, use of technology is necessary for the
industries. Digital manufacturing (D.M.) is an emerging technology in the field of industrial
manufacturing to visualize the facility virtually for planning an optimized approach to obtain
maximum production rate. Also, Lean manufacturing techniques are useful for the optimization of
manufacturing facility. The Fluid Controls Private Limited is a leading medium scale company deals in
design and production of high performance instrumentation products. One of the company’s
manufacturing setup has three floor manufacturing facility. Incidentally, the material has to travel on
all three floors. The company wanted to digitize the manufacturing facility for optimized approach to
satisfy the continuous increasing demands of customers. It had been noticed that there was a scope to
introduce digital manufacturing and lean manufacturing techniques integrated for the digitization and
optimization of space utilization and parameters related to material flow. The information about layout,
product, processes, resource data were collected and analyzed, after which the facility was modeled
and simulation was done using digital manufacturing software ‘DELMIA’. After study of virtual
model and practical constraints, the alternate layouts were produced using a lean manufacturing
concept, ‘Systematic Layout Planning (S.L.P.)’. A suitable and optimized layout was selected,
validated and recommended for implementation. After comparing the existing manufacturing facility
layout and the theoretical results of the recommended layout, it is found that the new layout makes free
space of 143.3083 m*from the total space occupied on the second floor. This free space can be utilized
for the expansion of company in future. Along with this, it increases the space utilization by 13.29 %.
It also results to enhance the material flow distance and material flow cost by 52.09 km per month and
INR 9.54 per trip, respectively. The use of digital manufacturing and lean philosophy in industry
optimization advantageously boosts up the production rate and provides an opportunity to expose these
advanced areas of the technology to the industry.
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INTRODUCTION

To counter the continuous changes many manufacturing
companies adopting the technological development by using

In today’s digital world, manufacturing industries have new
challenges. The challenges are making compulsion for
industries to survive in strong competition and race of
industries for more production rate and profitand to think
about information and implementation of various
advancements in the process of product development in order
to fulfill the requirements proposed by changing customer
demands. To face these challenges they have to provide a
solution which should be more flexible and global.
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various advanced techniques. Digital manufacturing is one of
those techniques which are playing an important role to
digitize the companies. The productionsector has their
perceptible contribution in developing the country. The
production industry has to transform itself through quick
advancement in technology, use of improved manufacturing
methods, multi-machined manning, and advanced production
process techniques to achieve their goal. Major OEMs are
using digital manufacturing software like DELMIA these days
and due to this they have noticeably improved their production
facility and countering the challenges in digital manufacturing
world (Alex et al., 2010).
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The digital simulation modeling software tools and lean
manufacturing techniques have been effectively used to face
the challenges, which are more flexible, feasible and provides
definite solutions for various simulation and optimization
approaches. To meet technological needs of industries, Digital
Manufacturing is the most effective and useful tool of the
modern manufacturing system. It is a technique by which
companies can study, analyze and optimize manufacturing
facility & processes, supervise production data, enhance
interaction between different departments and employees by
incorporating both digital solutions and plant producing lean
techniques.

Digital manufacturing provides the ability of product
designing and process planning. In the modern manufacturing
systems, digital manufacturing has emerged as one of the most
promising and efficient technology for increasing the
production rate, reducing the product development time and
cost of the product as well as it works satisfactorily to fulfill
needs of customers and faster response to change in the market
(Elena-luliana Gingu and Prof. dr. eng. Miron Zapciu, 2014).
There are different digital manufacturing tools which can be
used for the modeling, simulation and optimizations of the
production industries which can fulfill the need of digitization
and improvement of the industrial facility. Digital
manufacturing comprises of many modeling and simulation
tools. Among these tools DELMIA is the most effective and
versatile tool of digital manufacturing which has expertise in
the three dimensional modeling, process plant simulation,
robotic  simulation, machining simulation, ergonomic
simulation and analysis.

It gives capability to user to experience their whole factory set
up, process and production virtually before the actual process
starts and optimizes the processes for enhancing efficiency of
plant. Using DELMIA we can do modeling, simulation of
processes, robots, machines and manikins and their operations,
which allows experiencing whole plant and processes digitally
without actual processes. Because of this we can plan the
production parameters and process in an optimized way in its
initial phase only. It provides flexibility to the engineers and
provides the ability to work concurrently. Due to this, errors &
cost gets reduced and efficiency & production rate increases
(http://www.3ds.com/productsservice/delmia/capabilities/
digital-manufacturing).

We can integrate the lean manufacturing techniques with
digital manufacturing tools to get the optimized and easy to
understand results. There are different types of algorithms and
techniques which can be used for the optimizations of the
industrial parameters. Group technology and cellular
manufacturing are the well known lean manufacturing
techniques which have been used since long time. Again craft
algorithm, ALDEP, CORELAP, multiple algorithm,
systematic layout planning etc. are the lean manufacturing
technique which are useful for the optimization and to reduce
the production cost. These techniques deliver the optimized
plant layout, production process sequences, and material flow
parameter which reduces the waste or non value added
processes and production cost with the increase in production
rate of the industry (‘Facilities Planning’, Book by James

Tompkins). Digitization and use of improved techniques is the
need of time, especially in small and medium scale industries
of the nation because small and medium scale industries are
the industries which manufactures products for industrious
purpose with minimum available resources and cost. It
contributes in the industrial development of a nation. Hence
we have introduced the digital manufacturing tool and the lean
manufacturing technique to visualize the industry set up and
processes virtually for planning an optimized approach to get
maximum production rate and to obtain optimizations of the
different parameters of the manufacturing industry such as
space utilization, material flow distance and material flow
cost. By using digital manufacturing and lean manufacturing,
production data management systems and simulation
technologies works hand in hand for optimizations of
manufacturing before actual starting the production and
supports the preparation of actual production (Alex et al.,
2010).

Problem Statement

To deal with the advancement, digitization and new
challenges in the manufacturing industry in today’s
competitive world, the company wanted to digitize their
manufacturing facility for optimized approach and in order to
address with continues increased customer needs and to
increase production rate. Company also found a scope in
optimizations in the space utilization of facility and material
movement cost. For this, there was a need to create a virtual
plant layout and optimize the plant layout.

Literature Review
Digital Manufacturing

While going through literature survey, it was observed that
digital manufacturing allows user to make reduction in product
development time and cost. Second, use of best out of
knowledge coming from different manufacturing departments
and processes on a same platform. Again it allows to focuses
on competition in the market and working with their suppliers,
vendors and other resources. It makes able to exchange
information easily between design and manufacturing
departments. This collaboration allows companies to achieve
their goals, face market challenges and cost saving by
reducing expensive changes. Digital manufacturing allows
experts and engineers to create and plan complete
manufacturing process in virtual environment including,
machining, assembly line, work centers, factory layout,
ergonomics, robotic activities, material handling etc.
Simulation of manufacturing facility facilitates to re-use
existing knowledge and optimize it before actual production.
In digital manufacturing, to create 3D simulation, 3D
modeling of plant and processes and for analysis there are
different software tools which can be used such as DELMIA,
Techno matrix, Factory-CAD etc (Chryssolouris et al., 2008).

DELMIA

The digital manufacturing tool DELMIA is a
software solution for the industries and it has various
applications in the global industrial sector.
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It is very useful in manufacturing innovation and efficient for
planning, simulating, and modeling production processes and
products. DELMIA delivers expertise within different
workbenches required for various applications such as
ergonomics, process planning, machining, manufacturing
management, robotics and manufacturing resources. It allows
user to virtually experience entire factory production before
the actual plant even exists for proper design and plan to meet
market demands. By analyzing plant considerations such as
manufacturing methods and flow of material in the starting
stages of product development, the process and product
parameters can be studied and analyzed to propose the
optimized approach for production
(http://www.3ds.com/fileadmin/PRODUCTS/DELMI A/
PDF/Brochures/ delmia-dpm-assembly.pdf).

Lean Manufacturing Techniques
Group technology and cellular manufacturing system

Literature survey provided the information that the group
technology works on the theory of grouping similar kind of
parts into small groups for the processing in production
process. The manufacturing unit set up for every group which
consists of many different types of equipments and machines to
carry out most of the operations needed to produce a final
product. A manufacturing cell has to manufacture different
type of products; hence workers should be multi-skilled to
carry out operations on several machines to maintain the
balance. Group technology has many advantages such as
reduction in material flow time, cost reduction, better inventory
control, increased quality control and rapid response to market
changes. Because of these advantages it contributes in
improvement in production cost, innovations, quality, customer
satisfaction and image of company in market. The cellular
manufacturing is a branch of a group technology. This type of
layout develops by focusing on parameters like total plant
production, customer requirements and production parameters
with respect to time. Hence the performance of this type of
layout would also expect to consider over long time changes to
change the layout. But many industries has reported
disadvantages of these layouts as decrease in machine
utilization and increased need of equipments (Jiaqin Yang and
Richard, 1994).

Craft and M-Craft algorithm

While doing literature survey it came to notice that craft is one
of the oldest algorithms used for layout generation, introduced
by Armour, Buffa and Vollman. It uses from to chart as an
input data and layout cost is measured with respect to distance
base objective. Craft is an improvement type of layout
algorithm; hence it starts with existing facility layout. It
calculates the distance between departments and stores it in a
distance matrix. Then exchange departments by all probable
ways and selects one which reduces layout cost in largest
amount. In this way, continues iterations carried out and form
the alternate layout until it identifies optimized layout with
minimum layout cost (8). M-Craft is similar layout algorithm
as craft algorithm except that in M-craft, adjacent departments
can be exchange as well as non-adjacent departments also can
exchange, but in craft algorithm non adjacent departments
cannot be changed.

M-craft forms bands of the facility and then divides it in grids.
Then obtains optimized layout after iterations of department
exchange with calculation of layout cost as minimum as
possible, like craft algorithm (‘Facilities Planning’, Book by
James Tompkins).

Multiple Algorithm

Multiple algorithm is initially developed for multi-floor
facilities by Bozer, Meller and Erlebacher as per the studied
literature. However it can be used in single floor facilities.
Multiple is also an improvement type layout algorithm which
uses from to chart as a basis and layout is not restricted to only
rectangular shape. Improvement in the layout obtains by
exchanging departments for each iteration and this exchange
provides the maximum reduction in the layout cost. In this
algorithm departments are subject to divide into grid and
space-filling curves passes through each grid considering their
adjacency to reconstruction of departments. Then department
constructs according to area required to that department along
the curve. After calculating the layout cost at each iteration, the
optimized layout does obtain (‘Facilities Planning’, Book by
James Tompkins).

Systematic Layout Planning (SLP)

Further developed a layout procedure, named Systematic
Layout Planning. The activity relationship chart is the basic
input for the SLP method. Based on the input data & the
relationship between activities, analysis of activity relationship
and flow of material carried out and the relationship diagram
develops. Then amount of space available and space required
for every activity determines and a chart of space utilization
constructs. From this space relationship diagram obtains. Then
considering the practical limitations and modifications, several
layouts develops. Then the most optimize layout gets selected
and recommended for implementation (‘Facilities Planning’,
Book by James Tompkins), (Md. RiyadHossain et al., 2014).
After study and analysis of all the literature, it was found that
digital manufacturing tool DELMIA is the most useful tool to
provide solution in digitization of a manufacturing facility.
And further reweaving different layout optimizations
techniques and algorithm, to optimize the plant after the study
on virtual layout developed in DELMIA, it was found that the
systematic layout planning is the most efficient and suitable
optimizations technique which can be applied for the given
requirements. It is useful to optimize the space utilization and
material flow cost & distance for enhancing production rate.
Following flow chart shows the step involve for optimization
in SLP technique,

Study of Industry & Data Collection

For three dimensional modeling, and optimizations of an
industry, detail study of industry has to be done. So, layout of
the industry and its dimensions, several department of that
industry, their location, various kind of products produced,
shop floor of industry, various machines, equipment and
accessories present on the shop floor, their dimensions,
processes carried out in manufacturing, material flow,
assembly unit, R & D section, testing lab etc. was studied in
detail.
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3. Astivity relaticnships

4. Relationship diagram

5. Space 6. Space
requicements [ | available
¥
7. Space
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10. Develop
layout
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Fig. 1. Steps of systematic layout planning

From this study it was found that, the industry deals with the
designing and production of high performance instrumentation
products. It is a provider to oil and gas industries, power plants
and railway industries in India and abroad. Some of the
products produced by industry are, double ferrule fittings,
hydraulic fittings, floating ball valves, high pressure needle
valves, instrumentation manifolds, tube and pipe clamps, SAE
flanges, instrumentation hook-ups, condensate pots etc. This
set up of fluid controls has been situated in the area of 78.56 m
x 38.50 m. Industry building is a three floor building and
various departments are situated on these three floors to carry
out all processes.

The actual space used as a shop floor area is 27.22 x 12.66 on
each floor. In this area, manufacturing and other processes for
all above mentioned components takes place. The activities
like raw material storage, CNC machining, and primary
inspection are carried out on ground floor. Special/craft
machining, hydro-testing, valve assembly, and component
storage is on the first floor and testing laboratory, fitting
assembly, R&D department, final inspection and packaging
takes place on the second floor. There are different types of
machines and equipment like CNC machines, drilling machine,
lathe machines, cutting machines, tapping machines, grinders,
traube lathe machines and many more are used on the shop
floor for the cutting, machining and manufacturing of the
products. Accessories like assembly tables, chairs, stools
computers, Xerox machine and workshop tables are also
present on the shop floor. The actual set-up and location of the
every machine and equipment on each shop floor was initially
created as their foot prints using the 2 D CATIA drawing.

e Data received from company,
e Layout of the industry
e Material flow distance and cost related data

Modeling of Shop Floor

After the above study and analysis, a three dimensional model
of the shop floor were created by using a digital manufacturing
software DELMIA. For modeling, study of the software and its
command has been done, dimensions of all machines and
accessories were measured. Then by modeling all these
machines and accessories one by one, finally 3D models of all
three floors have been created.

Ground Floor 3-D Model

Fig 2. Snap shot of ground floor model

Model of ground floor represents all departments, machines
and accessories present on the existing shop floor of the
company.

First Floor 3-D Model

Fig 3. Snap shot of first floor model

Model of first floor represents all departments, machines and
accessories present on the existing shop floor of the company.

Second Floor 3-D Model

Fig. 4. Snap shot of second floor model
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Model of second floor represents all departments, machines
and accessories present on the existing shop floor of the
company. As we can see, by using the DELMIA tool we can
create the exact model shop floor as existing shop floor of the
company. Now because of these 3D models it became very
easy to visualize every location, equipment and processes in
the company. It also helped to analyze the changes in the
layout without actual implementation and plan the optimized
approach before starting of actual production.

Simulation of Shop Floor

Simulation has also been done of shop floors using the same
tool DELMIA by which we became able to virtually observe
and plan the movements and routes of workers, materials and
processes done on shop floor. It gave the experience of
observing the whole company and production process at the
desk only and one could plan the approach without going on
the actual shop floor. It again provided the ability to analyze
the manufacturing facility and plan for the optimized
production in minimum production cost.

Optimization of Shop Floor
Material flow analysis

In this, the flow of material and frequency of flow between the
work-stations and equipment is analyzed. The chart provides
the information regarding the flow direction and intensity of
flow between the machines. The necessary input to prepare the
chart of flow intensity are travelling route of product,
production volume per unit time and the quantity of product to
be transport. The products are categorized, based on their
processing sequence and formed product families. Then the
sequence number, material movement, name and number of
product are noted down for each family. With this data,
operations sequence, 3-D models and dimensioned drawing,
the material travel distanceare calculated. From this, the flow
route and the distance travel by the material are obtained.

Activity relationship analysis

In activity relationship analysis, the closeness between the
departments and activities is indicated by the value A,E,I,O,U
and the reasons for closeness is indicated by the code
1,2,3,4,5,6,7,8,9. Its representation is given in following tables,

Value | Closeness Code | Reason
A Absolutely 1 Same deck
necessary 2 Flow of material
E Especially 3 Service
important 4 Convenience
1 Important 5 Inventory control
9] Ordinary 6 Communication
u Unimportant 7 Same Personnel
8 Cleanliness
9 Flow of parts

The necessary data was gathered from shop floor workers and
officers. In the activity relationship chart, all departments of
company are listed and the relationship closeness among all
those departments is represented.

The reason for the closeness of departments is also given in the
chart. This chart is one of the inputs for the space relationship
diagram.

1. R. M. Storage

2. Mamufacturing Dept.

3. Inspection Dept.

4. Rewaork Dept.

3. Testing Dept.

6. Storage Dept.

7. Assembly Dept.

8. Packaging Dept.

9. Office

Fig S. Activity relationship chart

Relationship diagram indicates the relative positions and
positional relationship of the equipment and machines. It
considers the flow frequency and route of product and provides
overall overview on material movement in the company.
Relationship diagram is an input data for the formation of
space relationship diagram.

1. R.M.Storage
2. Manufacturing dept.
3. Inspectiondept.

4. Reworkdept. 7. Assembly dept.
5. Testing dept. 8. Packaging dept.

6. Compaonentstorage 9. Office

Fig. 6. Relationship diagram
Space requirement and availability analysis

This step involves the study and analysis of the total floor
space available in the industry and the total space required. It
contains the space required for every machine, equipment and
accessories such as work tables, stools, racks, water cooler,
transformer etc. The space required for material storage,
inspection, assembly and for office work is also measured. The
space utilization is measured as the area of machine per unit
area of floor. In this way the space requirement and the
available space is calculated.



31631

Bhushan Khartade et al. Improvisation of a facility layout using Delmia simulation and lean manufacturing technique

As per the data made available by the company and study of
industry, the existing available area of the shop floor of
industry by adding all three floors area is 1032.1824 m”. Out of
this area, the utilized area of all three floors is 458.3931 m?. It
means the current space utilization of industry is 0.444 m*/m’
of available area. Following pie chart shows the current
distribution of area for various purposes in the company.

T6%

Fig. 7. Current space utilization

Sr. no. % Area For the purpose

1. 24 % Equipments and accessories [l
2. 20 % Utilities B
3. 18 % Aisles [l
4. 38 % Un-used =

Table 1. Current space utilization

As we can see, only 24% of floor space is used for the
equipment and accessories. Out of 76 % area, 20 % of area is
used for the utilities and 18 % area is used for aisle. But
industry is not using its remaining 38 % of area due to
inappropriate layout arrangement.

Solution

After the above analysis of 3-D models of shop floor and
analysis of several parameters related to facility layout for
optimization solution is derived following various stapes as
explained below,

(75m?)

1 6

3

{100 m?)

(104.5m?) (82.25m?)

(39.61 m2)

! (83m?)

(170 m?)

5

(80.78 m?)

4

(57 m?)

Fig. 8. Space relationship diagram

Space relationship diagram

Space relationship diagram is an initial level layout which
shows the positions of each department, area occupied and
dimensions of each department and relation between them.
Space data and the activity relationship diagram are used to
create this diagram. This diagram is proposed to find the
promising locations of departments on the shop floor. Space
constrained and closeness value in departments is also
considered while generation of it.

Practical limitations and alternate layouts

The practical limitations were gathered from the shop floor
workers and office employees. Considering all above analysis,
models of new alternate layouts of shop floor are generated on
the iteration basis. The limitations in design of shop floor from
previous iteration are overcome in the next iteration. In this
way by performing ten to twelve iterations alternate layouts are
generated. Here only five iterations are presented.

Layout generation
Iteration 1

The analysis of three dimensional simulated model and space
relationship diagram is used to generate the layouts at starting.
After the generation of initial layouts, these were cross
checked with the shop floor limitations and expected results.
There were three measure concern recognized with initial
layouts. One of the major issues was improper utilization of
ground floor space. This problem is addressed by relocation of
rework department and proper arrangement of some machines.
Another issue was material had to travel more distance for
rework and this is solved due to relocation of rework
department. The third problem with initial layout was improper
utilization of space on first and second floor. This is solved by
rearrangement and relocation of equipment and accessories.

Iteration 2

Iteration 2 layouts are designed by eliminating the limitations
of iteration 1 layouts. Initially, iteration 1 layout was with four
limitations. First one was, because of the shifting of rework
department to ground floor it lead to upsetting the movement
of material and operators. This issue is sorted out by relocating
the positions and orientations of equipment. Second problem
was again the under utilization of ground floor space. Now by
shifting the ferrule inspection to ground floor, space utilization
is improved. Third issue was the material had to travel to
second floor for fittings assembly, so fitting assembly area is
shifted to 1* floor. Last issue was the empty space generated
because of shifting of rework and ferrule inspection area. This
space is utilized for the assembly purpose of valve and fittings.

Iteration 3

Limitations of layout 2 are addressed and design of layout 3 is
generated. Three major problems were noticed in that. First
problem was adjustment of space for the fitting assembly area
on 1* floor.
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It is best addressed by the properly positioning and orienting
the assembly tables and equipment. Second problem was the
orientation and location of hydro testing machines. It is
eliminated by relocation and changing the orientation of these
machines. And the 3™ problem was space available for the
packaging area was less. But because of relocation of hydro
testing machines, the free space is added to packaging area
which is enough for it.

Iteration 4

It was again observed that iteration 3 layouts also with 2
problems. One, the material flow distance from raw material
store to machining area was unnecessarily more. It is addressed
by directly giving a gate in the wall joining these two areas.
Second, same as first one, the material flow distance between
goods store and assembly was more. This is sorted out by
providing a gate to store department which directly connect it
to assembly area.

Iteration 5

One problem again observed in the iteration 4 layouts. The
problem was related to space and directions for the aisles. This
problem is solved by some rearrangement in positions and
orientation of the machines and equipments. Fig. 9, Fig. 10,
and Fig. 11 represents the ground floor, first floor and second
floor layout models obtained after last iteration. These layouts
satisfy all limitations and provide optimization of the company
shop floors. By evaluating these layouts, different deliverables
are calculated.

Evaluation

Layout evaluation involves the assessment of the parameters as
space utilization, material flow distance, material flow cost and
space saved for future expansion. It validates the results with
the projected results.

Space utilization calculations

The space utilization is calculated for optimized layout and
compared with existing one. The space utilization of new
optimized layout is 0.4851m’m’ and existing layout is
0.4282m*/m”. So the percent improvement in space utilization
achieved is 13.29%.

Material flow distance calculations

The material travelling distance is calculated for the existing
layout and new layout from raw material storage to the
dispatch of that material. It is 162.181 km/month for existing
layout and for the new layout, it is 110.091 km/month.
Immense improvement in the material travel distance from
floor to floor is seen due to the change in layout. The total
material flow distance saved is 52.09 km/month. This results in
saving of overall cost & time and improvement in productivity.

Material flow cost calculations

The material flow distance was a key input to calculate the
material flow cost. Material travelling and handling in
company is carried out by workers, small trolleys and lifts
from machine to machine and floor to floor.

So the total cost of material flow through all above mediums
for existing layout is INR 21.043/ trip of material and cost for
the new layout is INR 11.499/ trip. Hence by using new layout
INR 1,34,451 per annum will be saved.

Space for future expansion calculations

Devoted space for future set up of company is one of the
important out-come of this project. Due to the rearrangement
of departments and proper space utilization in the new layout
of shop floor, space is saved on shop floor. The unused space
on ground floor and first floor is utilized and hence the empty
space on second floor got available for the future expansion. In
current layout there is no space available for the future
expansion but in the new layout 143.3083 m’® space will be
available for future expansion of facility. Hence the
improvement achieved is 143.3083 m”.

Modeling and Simulation of New Shop Floor Layouts

The new optimized layout of shop floors is created by
following the above mentioned procedure. The optimizations
in terms of space utilization, material flow distance, material
flow cost and space for future expansion is accomplished and
the desired results are achieved. Now again the three
dimensional simulated model of all three floors is created by
using digital manufacturing tool DELMIA to virtually
experience and evaluate the new layout of shop floors. It
helped to understand how the new optimized shop floor layout
will be. By observing and analyzing these models one becomes
able to visualize the position of all departments, machines,
equipments and aisles before actual implementation of new
layout. It also facilitated to make some minor changes in the
layout after observation. In this way, these digital three
dimensional models creating impact in the generation and
optimization of the layout of shop floors.

New ground floor model

Fig. 9. Snap shot of new ground floor model

New first floor model

Fig 10. Snap shot of new first floor model
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New second floor model

Fig. 11. Snap shot of new second floor model

RESULTS AND DISCUSSION

By implementing the optimized shop floor layout the space
utilization of industry gets enhanced from 0.4851 m%m’ to
0.4282 mz/mz, material flow distance is reduced from 162.181
km/month to 110.091 km/month, material flow cost minimizes
from INR 21.043/ trip to INR 11.499/ trip and 143.3083 m* of
space is obtained as available for future expansion. Also the
company got the virtual models of its shop floors which can be
useful for the company in future for analyzing the company
performance.Hence using digital manufacturing and lean
technique for optimizations the intended optimization is
achieved in new shop floor layout of company. Due to these
results company production rate and overall profit will be
increased.

Conclusions

From all above mentioned study and obtained results, we can
say that Digital manufacturing is the technology, by which
companies can manage manufacturing data, optimizes
production processes, machine utilization and increases
collaboration between engineers of different departments. Also
DELMIA makes user able to virtually experience their entire
factory production before the actual production starts and plays
vital role in planning optimized approach. Systematic layout
planning technique is very useful to optimize the plant and
process parameter by eliminating non value added activities as
presented in this paper. This work done by interrogating digital
manufacturing and lean manufacturing technique has
successfully added the value and optimized the required
parameter for the company.

The company is exhibiting its capabilities as a lean
organization to its customers. The optimized shop floor
layouts offer secure and pleasant surroundings to employees
which definitely added to improvement of employee
confidence and scientific planning flavor to the working
environment.
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