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Message from Associat&ditor In Chief

Let me first of all take this opportunity to wish all our readers a verypyapeaceful and
prosperous year ahead

General Science. A total d researcharticlesare publisheénd | sincerely hope that each on

3 of thee providessome significant sthulation to a reasonable segment of our community
s M- [eades.

A= )' This is theThird Issue of thd=ifth Volume of International Journal of Engineering Researth 3
- ,“Mi’ X

In this issue, we have focused mainly onGlabal challenges and its innovative solutiod¢e also welcome more
research oriented ideas in our upcoming Issues

Aut horé6s response for this issue wafommany touryriesn thisigsuer|i

but our technical team and editor mensbacceptedvery less number of research papers for the publication. We |
provided editors feedback for every rejected as well as acceppetiso that auth@canwork outin the weakess more
and we shall accept the paper in near future. We apologize for the inconvenient caused for rejected Authors but |
edito® &eedback helps you discover mdrerizonsfor your research work.

| would like to take this opportunity to thamlach and every writer for their contribution and would like to thank en
International Journal of Engineering Research and General Science (IJERGS) techniealcteaitormemberfor their
hard work for the development of research in the wimdughlJERGS

Last, but not the least my special thanks and gratitegels to go to all our fellow friends and supporters. Your helf
greatly appreciated. | hope our reader will find papers educatiohand entertaining as well. Our team halme good
job however, this issue may possibly have some drawbamkd, therefore constructive suggestions for furthe
improvement shall be warmly welcomed.

Er. Pragyan Bhattarai
Associat&ditor-in-Chief, P&REC,
International Journal of Engineering Reseaanll General Science

E-mail -Pragyan@ijergs.org

5 www.ijergs.org

A

of

=]

ave

hope

tire

D iS



http://www.ijergs.org/
mailto:Pragyan@ijergs.org

International Journal of Engineering Research and General Science Volume 5, Issue 3, Mayune, 2017
ISSN 20912730

Analysis of Industrial process Implementing VSM with software simulation
based approach

Anand Maheshwari
Scholarin Vikrant Institute of Technology and Managementdre,anandkm117@gmail.cgnaell; 9407187872

Abstract- This study is conducted at industry manufacture earth moving bucket. Earth moving Bucket is used as reference

part

this study. This study starts fromisiting the company and then the study of the plant and data collect for the bucket

manufacturing process. Then on basis of collected data, process analysis is done and current state value stream m
Value stream mapping used for identified vahdeled and nom al ue added acti vity. The i

ap is
n f

collected for cycle time, utilization, setup time, work in process, and raw to finish work flow using VSM. Types of wastes ar

also identified at individual stations and renesdare suggested for each waste and at each station. After process stu
analysis, results data of process study put on the arena software. Model creation, simulation, visualization of pro
software analysis is performed using Arena softwareulsition. In the third step we used lean manufacturing tools
processes improvement and after process improvement again process analysis done and results of process are an
simulated the model of bucket manufacturing process on arena softwiairelast finally draw future state value stream ma
In results comparison between present state of process and future value stream mapping is presented in terms of
comparison for individual and overall cycle times, lead time comparison, wogkdcess comparison, simulation resu
comparison and TAKT time comparison is presented in the form of histogram and line diagrams or graphs.

Keywords: Value Stream Mapping, Arena Simulation, Process Study and Analysis, LeagdMWiReroductivity Value-addedand
Non-value-added activities

Introduction

Although Lean was initially introduced by the automobile industry, its principles have more recently spread into oth@sind

ly an
Cess |
for
alyze
p.
cycle
It

ust

There are a variety of companies that have experienceatttetages of applying Lean in their manufacturing area [1]. Value steam

mapping (VSM) is a lean manufacturing technique and it has emerged as the preferred way to support and implement
approach. Value stream mapping (VSM) focuses on the idexitific of waste across an entire process [12]. A VSM chart identit
all of the actions required to complete a process while also identifying key information about each action item. Keyoinfaftnat

the |
ies

vary by the process under review but can includd tatars worked, overtime hours, cycle time to complete transaction, error rates,

and absenteeism [2].VSM can serve as a good starting point for any enterprise that wants to be lean and describe \edu®

trean

collection of all value added and nealue added activities which are required to bring a product or a group of products using the

same resources through the main flows, from raw material to the hands of customers.

Every important pardf value stream mapping process is documenting the relatiensbfpreen the manufacturing processes and the
controls used to manage these processes, such as production scheduling and production information, unlike most pragess ma

techniques that often, only document the basic product flalug stream mappindsa documents the flow of information within the
system, where the materials are stored (raw materials and work in process, WIP) and what triggers the movement of mateeia
process to the next are key pieces of informatielue-added activities r@ considered the actions and the process elements
accomplish those transformations and add value to the product from the perspective of the customer (e.g., tubing, stamping
painting, etc.). Nofvalueadded activities are the process elemehat do not add value to the product from the perspective of
customer such as setting #m alternative branch of artificial intelligence, neural networks,

has appeared as a viable alternative for estimating manufacturing cost. Which too suggsst adhéeanmanufacturing tool to
improve productivity [911].

Objectives

For accomplishment of goal following objectives are identified:
U Implement lean manufacturing philosophy.
Study of present process and analysis of process.
Draw the present VSM mdpr identify the value added and nealue added activity.
Identify waste and implement all suggesting for eliminate waste involve in manufacturing of bucket.
Compute Plant lay out simulation using Arena for process improvement.
Reduce time for productidior increasing productivity.

[ et et et A et ent

Methodology
Then a well reputed manufacturing organization was selected based on judgmental sampling techniques to carry
implementation study. As the first step site tour was conducted in order to get a clear idehebgisting products and the overa
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process of the company. A style was then selected to draw the current state VSM by collecting the relevant data. daroydautto
this tasks groups were formed which were responsible for analyzing the cumweassg Then the current state VSM has been
analyzed and various improvement proposals were identified to reduce twalneradding waste in the process. After that future
state value stream map was drawn. After the development of future state VSMnthesion was made {4]. The first input the

surface model of the contour generated in the CAD based application of calculation tool VFC and second input dataitg the
head. Based on the input data system executes two steps. At first step eaehpsutfes examined locally order to verify which of
the available head and second the compound of all surfaces is analyzed to detect potentially collisions between tre dwrtatand
part while another part is machinfg].

T [ Select critical product family

.

Identify main operations

.

Record sequence of operation

PROCESS
STUDY

.

Study of material, information flow and process flow

.

IDefine data to be collect

"

el el el aalan

Identify value added and non value added activity

.

¢

[ Identify types of

.

Record operation timme, WIP and available time change over
tiime

.

PROCESS

ANALYSIS [ Compute cycle rtime analysis
[ Calculate up time. utilization and lead time
PROCESS ~t = — !t P F—
IMI)I{(,)V]_‘: [ ap 1€ Ccurren state o process
MENT -

and process balancing

)
)
)
)
)
)
aste in each operation ]
)
)
)
)

[ Convert current state map into future state map using lean tools

Figure 1.1: Flow chart Implementation of VSM
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Figure 1.2: Sequence of operations
Calculations:-
Product life cycles today are typically less than half of those in the 1980s, owing to the frequent entry of new prddoatsewi
features into thenarket. Manufacturing competitiveness is measured in terms of shorteinheatb market, without sacrificing
quality and cost. One way to reduce the {gaw is by employing near net shape (NNS) manufacturing procdasiee analytical
cost and time gtimation, the entire manufacturirgtivity is decomposed into elementary tasks, and each tasisagiated with an
empirical equation to calculate the manufactudogt and timgs-7].

Table 1.1: WIP between processes in terms of bucket

Process Dayl | Day2 | Day3 | Day 4 | Average
Cutting and Straightening 20 0 16 22 19
Cutting and Bending 25 27 21 24 24
Straightening and Bending 21 5 26 19 19
Milling and Drilling 36 9 0 30 25
Milling and Bending 36 9 0 30 25
Bending and Tack Welding 25 29 28 22 26
Tack Welding and Full Welding 25 29 28 22 26
Full Welding and Chipping 20 21 19 20 20
Chipping and Painting 20 21 19 20 20
Painting and Assembly 20 21 19 20 20
Assembly and Finish good 20 25 22 23 22

Table 1.2: Number of operators, operation tane change over and handling time

Processes No. of operators | Operation time | Changeover time | Handling time

in min in min in min

8 www.ijergs.org
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Laser Cutting 9 2 6
Milling/Chamfering - -
Drilling - - - -
Straightening 2 4 - -
Bending 3 25 30 6
Welding 4 150 25 10
Chipping 1 30 - -
Painting 1 30 - -
Assembly 1 30 - -
Table 1.3: Result of process analysis of all operations
Process operation time in min Batch time in min
Cutting 15 90
Bending 32 197
Tack welding 55 330
Full welding 115 690

Table 1.4Cycle time, WIP, Lead Time and over all cycle time of all Processes

Sr. No PROCESS Cycle Time WIP In Lead Time | Over all cycle time
In min Piece In Days In min
1 Laser Cutting 15 12 2 975
2 Bending 32 24 4 1952
3 Straightening 4 19 3.17 1512
4 Milling/Drilling - 13 4.34 2084
5 Tack welding 55 26 4.34 2183
6 Full welding 115 26 4.34 2190
7 Chipping 30 20 3.34 1635
8 Painting 30 20 3.34 1635
9 Assembly 30 20 3.34 1635
10 Finish Good - 22 3.67 1760
11 total 311 36 17561
Total nonvalueadded time is 36days.
WQW‘”S\—\_- Cﬁzs cﬁz: = Sagaraie { .‘_J—‘ ‘ W q—_hl
Assign2 } ‘“DS:V"W FULLWELDING ang.l;ms ﬁE\E‘f l—J\?\ FINSH GOOD

Figure 1.3: Arena simulation based on current state map

Table 1.5: Operation time, WIP, Lead time and Overall cycle time for FVSM

Sr.No Process Operation Time wWIP Lead time Overall cycle time
in min In Piece in days In min
1 Lasercutting 9 7 1.16 780
2 Bending 24 18 3 1464
3 Straightening 4 10 1.67 805

www.ijergs.org
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4 Milling/Drilling - 13 2.17 1040
5 Tack welding 45 15 2.5 1248
6 Full welding 90 15 2.5 1290
7 Chipping 30 12 2 990
8 Painting 30 12 2 990
9 Assembly 30 12 2 990
10 FinishGood - 10 1.67 800
11 Total 21 10397

Table 1.6: Result of process analysis of all operations

Process Cycle time in min Batch time in min
Cutting 12 72
Bending 24 144

Tack welding 45 288

Full welding 90 564

Y s no | |
i | B 1 |

e curnnG
OPERATION

f.wmmwws\

—{[w

= — i |.
| =] . .

L{ P H mmml_ﬂmmwl_{ mmml_ﬂmmm _{

Figure 1.4: Modal ofmanufacturing process of bucket in arena software for FVSM

Comparison between CVSM and FVSM for Cycle Time in min

150

Cycle TIME (in min)

Comparison between CVSM and 115
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Figure 1.5:Comparison of result between CVSM and FVSM for Cycle Time in minute (bar chart)
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Figure 1.6: Comparison oésult between CVSM and FVSM for Cycle Time in minute (Line chart

Comparison between CVSM and FVSM for Overall Cycle Time
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Figurel.7: Comparison of result between CVSM and FVSM for Overall Cycle Time in minute (bar chart)
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Figurel.8 Comparisorof result between CVSM and FVSM for Overall Cycle Time in minute (Line chart)

Comparison between CVSM and FVSM for Lead Time
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Figure 1.9: Comparison of result between CVSM and FVSM for Lead time in Days
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Figure 1.10: Comparison of result between CV&hd FVSM for Lead Time
Comparison between CSVM and FVSM for WIP
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Figure 1.11: Comparison of result between CVSM and FVSM for WIP
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Figure 1.12: Comparison of result between CVSM and FVSM for WIP
Comparison of Output in CVSM and FVSM
Output of Bucket per day
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Figure 1.13: Comparison of result between CVSM and FVSM for Output per Day

Comparison of result between CVSM and FVSM for TAKT time

TAKT time in minute
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70 -
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55 1

CVSM
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65
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Figure 1.14: Comparison of result between CVSM and FVSM for TAKT time

Conclusiorn-

On the Shop floor, time imoney. On the shop floor the need to eliminated of wastages and delays. It helps in mapping the pr
manifests itself as the objective of designing a process for which manufacturing is a low cost process. To start ingutoetgtyr
by identifying waste and then removing it by implementing lean principle in the industry there is no better tool than Value
Mapping. Value stream mapping used for identifying value added andahom added activity. The neralue added actions are

identified ineach step and between steps.
13 www.ijergs.org

0CeS:

Strea



http://www.ijergs.org/

International Journal of Engineering Research and General Science Volume 5, Issue 3, Mayune, 2017

ISSN 20912730

The integration of VSM with simulation software will help to analyze the system properly. Simulation using arena hedfdsgn

value added and neralue added time of complete process and also for finding output per glagpmying VSM in bucket

manufacturing process, a current state map is devolved.

A future state value stream map is created by eliminating waste non value added activities and future state map isesh
improvements in process. Final results show #fier improving process using lean manufacturing and value stream mapping ,
in manufacturing of bucket is reduce by 36 %, lead time reduced from 36 days to 21 days resulting improving of 41%ettitaécy
reduced from 17516 minute to 10397 mmuésulting improving of 42%, output increased from 5 bucket per day to 6 bucket pe
resulting improving of 20%, cycle time reduced from 311 minute to 272 minute resulting improving of 12.5%, TAKT redute fr
minute to 65 minute per bucket resudfimproving of 15 %,
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