
                                                                                                                                                   ISSN: 2455-6203 
International Journal of Science Management & Engineering Research (IJSMER) 

Volume: 07 Issue: 03 | Nov- 2022                    www.ejournal.rems.co.in 
 

IJSMER202215                                                                                                                                                                                    1092  
 
 

Implementation of Lean Manufacturing Tools in Manufacturing Industries  
Lucky Ladiya1, Tarun Kumar Yadav2 

1MTech Scholar, Department of Mechanical Engineering, BTIRT Sagar 
2Asst. Prof., Department of Mechanical Engineering, BTIRT Sagar 

 
Abstract  
Customarily worked garment of clothing enterprises 
are facing issues like low productivity, longer 
production lead time, high revise and rejection, poor 
line adjusting, low flexibility of style changeover 
and so forth These issues were tended to in this 
investigation by the usage of lean manufacturing like 
cellular manufacturing, single piece stream, work 
standardization, Just in Time production and so 
forth. This investigation is conducted in the sewing 
segment of a shirt manufacturing organization. The 
study incorporates time studies, the transformation of 
conventional batch production into single-piece 
flow, and long assembling production systems into 
small work cells.  
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Introduction 
the particular market nature of the piece of clothing 
businesses for instance: the short production life 
cycle, high unpredictability, low consistency, 
elevated level of drive buy, the quick market 
reaction; piece of clothing ventures are facing the 
best difficulties nowadays (Lucy Daly and Towers, 
2004). Presently the stress is over labor productivity 
and making production adaptable; on the grounds 
that the fashion business is profoundly unstable and 
if the requests are not satisfied on schedule, the 
dread for losing business is genuine. Now and again 
it has been seen that, in developing nations the piece 
of clothing enterprises are run as privately-owned 
company lacking skilled personnel just as money to 
execute new advances for improving productivity 
and adaptability. Presently the opportunity has 
arrived to battle with worldwide market interest and 
global market in garment enterprises in the event that 
they need to run it further (Gao, Norton, Zhang and 
Kin-man To, 2009). 

 
Literature Review 
Thusly, short production runs began by Toyota 
turned into an advantage as opposed to a weight, as it 
had the option to react substantially more quickly to 
changes popular by rapidly changing production 
starting with one model then onto the next (Drew, 
Blair and Stefan, 2004, p. 5-6).  
 
Lean is the precise way to deal with recognizing and 
wiping out waste through persistent improvement by 
flowing the item or administration at the draw of 
your client in quest for flawlessness (Nash, Poling 
and Ward, 2006, p. 17). 
 
In large scale manufacturing, when a machine goes 
down, there is no desire to move quickly on the 
grounds that the support office is planned to fix it 
while the inventory keeps the activities running. 
Conversely, in lean production, when an operator 
closes down gear to fix an issue, different activities 
will likewise stop promptly because of no inventory 
making an emergency. So there is consistently a 
desire to move quickly for everybody underway to 
fix issues together to get the machine in working 
condition and to run the production at the earliest 
opportunity.  Toyota Way (Liker, 2003, p. 33) 

 
Figure 1.Toyota Production System (Liker, 2003, p. 
33) 
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As per (Gersten and Riss, 2002, p. 41) Continuous 
improvement (CI) can be characterized as the 
arranged, coordinated and precise process of 
progressing, gradual and expansive difference in 
existing practices pointed toward improving 
organization execution.  
 
Exercises and practices that encourage and empower 
the advancement of CI incorporate critical thinking, 
plan-do-registration (PDCA) and other CI tools, 
strategy arrangement, cross-utilitarian groups, a 
proper CI arranging and the board gathering, and 
formal systems for assessing CI exercises. Effective 
CI execution includes not just the preparation and 
improvement of representatives in the utilization of 
tools and process, yet in addition the foundation of a 
learning climate helpful for future consistent 
learning.  
 
Yadav T. K. (2019), concluded that when Increase 
the production or productivity by the company, 
reduce the NVA and per product cost of the end 
product, but it is not easy task.  In his research to 
reduce the assembly line and assembly time in 
medium size manufacturing enterprise (MSME) with 
the help of MOST. The end results are the detailed 
design of a panel assembly line. This will ensure that 
every workstation is working in a synchronized way, 
neither quicker nor slower than different 
workstations. [4] 
 
Jain S. and Yadav T. K. (2017), study that study the 
existing plant layout of a Pulse Processing Mills. and 
to design an improved plant layout using SLP 
(Systematic Layout Planning) to increase its 
productivity. Analysis of the existing plant layout 
was made by studying aspects like flow of materials, 
activity relationships and space requirements. The 
study serves to improve processes, eliminate 
product, material handling and process defects and to 
reduce cycle times and accelerate processes. [11] 
 
Soni P. and Yadav T. K. (2018), research in this 
study the poka-yoke technique is dealing with the 
productivity of the company and with the perfection 
of the product which a company is making. By past 
record we see that, the wastage percentage is 11% 
for 1 roll and taking 15 second to cut a single liner. 
After installing the poka yoke technique the wastage 

percentage which we achieved that is 4% and the 
cutting time is 6 second for a single liner. [26] 

 
Garment Manufacturing Process 
 
Cutting Section  
In cutting segment texture rolls are assessed 
according to work request. These examined rolls are 
segregated on different sides as the quality pass and 
come up short. The pass folds are taken into the 
following operation though the fail moves got back 
to store with red labels on them. After this, 
contingent on the order, size and amount proportion; 
the spreader spreads the texture for cutting. 
Whenever cutting is done, packs of approx 20 to 30 
pieces are made and intertwining is done all the 
while. In the wake of combining, all the parts are 
gathered and placed in the cutting audit.  
 
The bundles which pass the cutting audit are sent to 
the sewing segment (for example preliminary area) 
though the fail packs were re-worked for correction. 
This entire process can be appeared in the stream 
outline as in Figure 2.  

 
Figure 2.Cutting section production flow chart 
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Preparatory Section  
In preliminary segment singular parts are made for 
get together reason. It comprises of four sub areas 
Cuff, Collar, Front and Sleeve. Every one of these 
areas incorporates the arrangement of various 
activities to finish that part. These last parts are 
checked (or inspected) with the goal that inadequate 
parts ought not to go to the assembly operations; the 
progression of operations for the preliminary 
segment is appeared in Figure 3.  
 
In current circumstance, the preliminary activities 
are adjusted in a single line arranged by operation 
sequence. There is a consistent long table between 
the machines which serves the material flow starting 
with one operation then onto the next. When the 
operator completes his (her) activity he (she) pushes 
the WIP to the following operator in the table and 
this process continues as far as possible. 

 
Figure 3.Preparatory section production flow chart 

Assembly Section  
This segment comprises of ten operations to make 
one full piece of clothing. The machines are kept in 
single consecutive line as indicated by the operation 
sequence. The last piece of clothing from last 
operation is completely checked and rectified 
promptly for any imperfections. WIP development 
inside the get together is made by the assistance of 
work helps appended with each machine. The 
operator, in the wake of finishing his (her) activity 
advances the semi completed pieces of clothing to 
the following machine with the assistance of work 
helps appended to each machine. This cycle 
proceeds to the furthest limit of sequential 
construction system for every operation. 
Simultaneously the necessary parts from preliminary 
are conveyed up to the get together section manually. 
The stream diagram for the assembly operation is 
appeared in Figure 4. 

 
Figure 4.Assembly area creation stream diagram 
 
Finishing Section  
Finishing Section comprises of three significant 
operations: buttoning and thread cleaning, pressing 
and final packing. Be that as it may, in some piece of 
clothing washing is required, for this situation 
washing ought to be done prior to buttoning to limit 
harms in pieces of clothing for longer washing 
cycles. For the situation organization in the wake of 
buttoning there is thread cleaning section followed 

Shoulder Attach

Sleeve Tacking

Sleeve Attach

Sleeve Top Stitch

Side Seam

Collar Attach

Collar Close

Cuff Attach

Bottom Hem



                                                                                                                                                   ISSN: 2455-6203 
International Journal of Science Management & Engineering Research (IJSMER) 

Volume: 07 Issue: 03 | Nov- 2022                    www.ejournal.rems.co.in 
 

IJSMER202215                                                                                                                                                                                    1095  
 
 

by pressing, finishing and packing. The operation 
sequence for completing area is appeared in Figure 
5.  

 
Figure 5.Operation Sequence for completing area 

 
Result Analysis 
 
Throughput Time Comparison  
In the current batch production framework 
throughput time is excessively high and sometimes, 
it took even two days (7.5 hour of the day X 2 days = 
15 hours) to finish a 20-minute piece of clothing. In 
existing situation operators took bundles of cut 
panels from cutting section and began producing 
assembly parts like cuff, collar, front and sleeves in 
particular sections. The issue comes when the 
preparatory areas produces inconsistent amount of 
parts. For instance, cuff area produces 800 pieces 
cuff, collar area produces 600 pieces of collar, sleeve 
area produces 900 pieces of sleeves and front 
segment produces 200 pieces of fronts. For this 
situation most extreme number of pieces of clothing 
that can be delivered will be 200 pieces as it were. In 
batch production, if everything works out in a good 
way, pieces are delivered without quality 
imperfections, there is no machine breakdown and so 
forth and operator follows the group arrangement 
appropriately it will take minimum 220 to 230 
minutes. (Around an hour and a half in preparatory 
and 136 minutes in assembly to finish one bundle). 
While this time is not exactly an hour if there should 
be an occurrence of single piece flow suggested by 
this investigation.  

Critical Operation Handling 
Table 1.Section wise number of activity and number 
of operator necessity 

Section Number 
of 
Activities 

Number of 
Operators 

Cuff 6 4 
Collar 7 4 
Front 8 5 
Sleeve 4 3 
Assembly 9 7 
TOTAL 34 23 

 
Comparison of Production Time  
Production time of the piece of clothing has been 
decreased by 1.65 minutes (for example roughly 
8%). This has been accomplished by combining 3 
activities with different tasks (Cuff trimming joined 
with cuff run line, collar trimming combined with 
collar run line and sleeve tacking combined with 
sleeve attach) and by eliminating one activity (collar 
top ironing eliminated by changing the shape of 
fusing). The time needed to finish the work on 
various areas is appeared in Figure 6. 

 
Figure 6.Comparison of production time for different 
stitching sections 
 
Comparison of Number of Operation  
The number of activity needed to finish a piece of 
clothing is reduced to 34 from 44. In total 5 activities 
were eliminated from sewing/stitching area and 5 
tasks from quality checking area. Those tasks were 
not adding the value of the eventual final product; so 
they were removed. The correlation of the number of 
operations circumstance is appeared in Figure 7.  
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Figure 7.Comparison of Number of Operation 
Indifferent Section 
 
Comparing Number of Operator Required  
In the case of batch production, there used to be one 
operator in each machine and one extra person who 
can work at least in a few tasks for balancing the 
flow. The job of this additional person is to help in 
critical tasks and minimize operational bottlenecks. 
Though in the event of single piece flow the 
operators are allotted according to standard 
permitted minutes in each cell and they will balanced 
the work as per their need. In single piece flow, the 
rotation of operators is defined by the SAM and 
circumstance of WIP. The number of operators 
utilized in various areas is appeared in figure 8.  

 
Figure 8.Comparison of Number of Operator 
Required in different section 
 
Almost 14% (14.28%) of operators were decreased 
from batch processing, out of which 8% were from 
stitching area and 6% from quality checking. The 

number of operators needed to finish an job is 
reduced by taking out some non value added 
activities from the process. Essentially there is no 
need of quality checkers after each area, since 
quality checkers can't control the quality of work 
performed prior to checking In the previous 
framework quality checkers were functioning as 
postman, they can give feedback about the product 
parts yet can't enhance the item. So accentuation has 
been given to the quality of product parts. For this, 
the operators were communicated about the 
necessary quality standards and detail. Along these 
lines, if the operator has any confusion or issue 
during production, he (or she) should clear it before 
dealing with it. This assists with minimizing the 
rework level, which at last increase productivity.  

 
Limitations of the Study  
This research is restricted to the sewing area only, 
but the lean standards can be implemented in 
different areas of the shop floor also like cutting and 
finishing. The line balancing is made according to 
manual calculation and accepting each operator 
knows at least three to four activities of separate 
cells, yet operators may not really know this much 
activity smoothly. Normally, the sewing/stitching 
activities are given personal fatigue and defer 
allowances of 9% to 11%, yet because of standing 
activity and incessant movement from machine to 
machine, this is taken as 15% with no logical 
calculation. 
 
Conclusion 
In this research, lean manufacturing tools and 
techniques were contemplated and utilized in the 
garment organization. This is accomplished by 
changing sitting activity over to standing activity and 
by changing over long assembly production systems 
into little work cells. Accordingly, by changing over 
long assembly production systems into work cells, 
the expected worker multi-skilling appears to be 
viable just as correspondence between operators is 
fast and precise. Different advantages noticed are the 
adaptability of style changeover and rework 
decrease. Along these lines, the underlying 
suspicions were solved by this investigation for the 
garment organization. 
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