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Abstract:  Problem-solving and ongoing  procedure
enhancements are key elements to obtaining quality improvement
in business operations. Many process and machine improvement
strategies have been suggested and implemented in organizations,
where define, measure, analysis, improve and control is mostly
applied. Here we aimed at improving the machine productivity of
assembly line in a cotton ginning assembly line in an Industry.
Thetool which is used to improve the productivity of assembly line
are time study and method study. Based on this, the study provides
data of time required for each assembly processes, sequence of
each operations and flow of the product in assembly line. The
present study has been done at an industry, a leading
manufacturer of cotton ginning machine. The aim of the study is
to identify the various problems on the assembly line which causes
unnecessary delay in the operations. The problem is found in the
assembly line and is solved by work study techniques and it is
found that cycle time of bottle neck operation was reduced by
40.08 % per trolley.

Index Terms: Bottlenecks in the assembly line, side frame,
crossharsand rails, imbalances at workstations, seed guard jumbo
fitting.

I. INTRODUCTION

In the original assembly method, the product is assembled
and passes through six workstations. All workstations has
one or two workers for the assembly operation. The side
frame, crossbars and rails are fitted at station 1 then it is
passed to station 2 where fitting of side channels takes place.
The product is passed to station 3 where back knife, knife
holder, fix knife and seed guard jumbo are fitted and passed
to the station 4 where ratchet, side plate and beater assembly
fits. The unfinished product is passed to the station 5 where
weight lever and gear box are fitted and then move the
product to the station 6 where gear box plate cover is fixed.
This finished product is now ready for the inspection.

I1. OBJECTIVES:

e To identify the operations causing bottlenecks in the
assembly line.

e By using the method study technique, identify the
problem work stationsin the assembly line.
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e Develop amethod to solve the problem which is causing
unnecessary delay in the assembly line.

e Conduct time study in the assembly line after
implementation of the new method for trial period of
10 days.

e Suggest new method to the concern personnel in the
organisation.

Lopip 3 9

Figure 1. Assemly line of cotton ginning machine
Observations and analysis:
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Table 1: Imbalances at workstations beforeimplementation of the new method

Average .
SN Operation sequence time Wo_rk Workstanon C_ycle Imbalance
station | time (seconds) time
(seconds)
1 Side Frame 88.66
Cross bar fitting 21.8
3. Rail fitting 86.83 1 -71.09
474.63
4 Seed ch_annel loose 278
fitting
5 | Sedchannel 1 99.63
tightening
29.71
Seed channel 2 2 37383
6. ; : 274.2
tightening
7. Back knife fitting 88.53
8. | Knife holder fitting 110.4
- —— 115.24
9. Fix knife fitting 9.67 3 288.3
10| Seed Guard Jumbo 79.83
fitting
11/  Ratchet fitting 185 403.54
12/  Sideplatefitting 82.33
-13.93
Beater assembly 4 alrar
13. o 316.63
fitting
14, Weight lever fitting 168.1
5 500.9 -97.36
15, Gear box fitting 333.13
1] GO box platecover | 56613 6 366.13 37.41
itting
Table 2: Imbalances At Workstations After | mplementation Of The New Method
Average .
SN Operation sequence time Wo_rk Worksta’uon C_ycle Imbalance
station | time (seconds) time
(seconds)
1 Side Frame 88.66
2. Cross bar fitting 21.8
3. Rail fitting 86.83 1 -71.09
474.63
4 Seed char_mel loose 278
fitting
Seed channel 1
5 tightening 9963 2 373.83 29.71
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Seed channel 2 403.54
6. . . 274.2
tightening
7. Back knife fitting 88.53
8. | Knifeholder fitting 110.4
— 115.24
9. Fix knifefitting 9.67 3 288.3
10| Seed Guard Jumbo 79.83
fitting
11, Ratchet fitting 185
12)  Side platefitting 82.33
-13.93
Beater assembl 4 ALrar
13. e y 316.63
itting
14, Weight lever fitting 168.1
5 500.9 -97.36
15. Gear box fitting 333.13
16 GO boxplatecover | 4614 6 366.13 37.41
fitting

After changing the operation sequence in the process sheet
and by changing the wrench, we can see that the imbalances
at all the workstations reduced.

Three readings of all six work stations
in assembly Iinew%bweifore implemenation
m w/s time (reading 1) Ol wigieltne@tiinga = w/s time (reading 3)

S
S i B
m
q | |
(o))
—

W/S 1 W/S 2 W/S 3 W/S 4 W/S 5 W/S 6

485.2
510.1

5
426.7
406.8

Time (In Seconds)

E— 105.8
s 200.1
I 063.62
I 292.68
I 364.8
I 379.8
I 353.8

B w/s time (reading 1)  195.8 835.2 263.62 485.2 406.8 364.8

B w/s time (reading 2)  200.1 747.6 309 340.5 586.8 379.8
ime (read Wogk Stgtions ()

B w/s time (reading 3) 194 . : 426.7 510.1 353.8
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Three readings of all six work stationsin
assemblyline afterimplemenation of new

method
mvi/sl{readingl) Mw/s2 (reading 2) w/s3 (reading 3)
co ™ =~ |.TE :‘
“ oo R O
a SES o g ¢ bl R 0 2
g oLl 2% 2% 2 T2
bt Len = R
[NN)
w
=
-
=
w/sl w/s2 w/fs3 w/fs4 w/s5 w/s6
mw/sl(readingl) 4718 391.5 263.62 485.2 406.8 364.8
mv/s2(reading2)  482.1 362 309 340.5 586.8 379.8
w/s3 (reading 3) 470 368 292.68 426.7 510.1 353.8

WORKSTATIONS

Figure 2: Comparison of workstation times of all workstations before and after implementation of new method for
productivity improvement

420
"~ 40
I. CALCULATIONS: =10.5 minutes
Cycle time of each operations in the work stations
and work station time are given above in the table. Thus by e Therefore, line efficiency before implementation of
using the above table we can calculate line efficiency of the new method
assembly line.
e Number of work stations= 6 = . .
e Capacity of assembly line = 40 units per shift per day Actual production time
e Total shift time = 480 minutes number of workstations x largest workstation time
e Unproductive time or worker allowances = 60
i 420
minutes - 5028 %
6 %13.92
e Actual production time = Total shift time -
Unproductive time or worker allowances o Line efficiency after implementation of new method
= 480-60 _ _ .
= 420 minutes. "6 X 834‘83-934’
» For full capacity, time required by one workstation  Thys by implementing new method, line efficiency increases
for onetrolley from 50.28% to 83.93%.
B Actual production time
- Capacity of plant
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Time Series Plot of Reading 1, Reading 2, Reading 3

900

Workstation Time (in Seconds)

Workstation
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Figure 3: comparison of theworkstation 1 and
workstation 2 before and after implementation of new
method
It can be seen and compared from the above two graphs that
the workstation time of workstation 1 is increased and
workstation time of w/s 2 is decreased by changing the
operation in the process sheet and thus reducing w/s time of

the workstation 2.

I. CONCLUSIONS

. The result
can be concluded that the time required to compl ete
the sub assembly of seed channel in the work station
2 isreduced to 8.34 minutes from 13.92 minutes.

. Percentage

decrease in time by above study is
13.92-8.34
=———— X 100
13.92
= 40.08 %
. Thus the

productivity of the assembly line of the cotton
ginning machine isimproved and the line efficiency
are increased by the application of work study and
change in operation in the process sheet.
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Variable
—sa— Reading 1
— m - Reading 2
- -#-- Reading 3

. Thus by
implementing new method, line efficiency increases
from 50.28% to 83.93%.

. Thus the
bottle neck between station 1 and station are
eliminated.

REFERENCES:

10.

Ashish Kalra, Sachin Marwah, “Productivity improvement in assembly
line of automobile industry by reducing cycle time of operations”,
International Journal of Engineering Research & Technology, Vol.
5(5), 2016, pp. 28-31.

Swapnil T. Firake, Dr. K. H. Inamdar, “Productivity improvement of
automotive assembly line through line balancing”, International
Journa of Technical Research and Applications Vol. 2(3), 2014, ,pp.
124-128.

Cengiz Durana, Aysel Cetindereb, Yunus Emre Aksuc, “Productivity
improvement by work and time study technique for earth energy-glass
manufacturing company”, 4" World Conference on Business,
Economics and Management, WCBEM, Science Direct, Procedia
Economics and Finance, Vol. 26 (15), 2015, pp.109 - 113.
Mayourshikha Pancholi (Bhatnagar), “Productivity improvement in
chassis assembly line of automotive industry by using work study
methods”, International Journal of Engineering Sciences & Research
Technology, Vol. 7(6), 2018, pp. 454-459.

Shamuvel V Pandit, Sunil J Kadam, Avinash Kharat, Chetan U
Nayakawade, “Productivity improvement by application of line
balancing”, International Journal of Innovative Research in Science,
Engineering and Technology, Vol. 3(4), 2014 , pp. 11495-11502.
Nikhil Verma, Pulkit Trivedi, Vivek Agnihotri, “Productivity
improvement in assembly line of an automobile industry”, IOSR
Journa of Mechanical and Civil Engineering (IOSR-JMCE),, Vol.
12(4), 2015, pp. 01-06.

Vivek Kumar, “Productivity improvement of an assembly line”,
International Journal for Research in Applied Science & Engineering
Technology (IJRASET), Vol. 5(10), 2017, pp. 2246-2249.

K Dharma Reddy, M Bhupal, G Chiranjeevi Naidu, “Productivity
improvement by using line balancing and automation strategies in
order to improve overal equipment effectiveness”, Internationa
Journa of Engineering Science Invention (1JESI), Vol. 7(1),2018, pp.
21-27.

Roongrat Pisuchpen and Wongsakorn Chansangar, “Modifying
production line for productivity improvement: A Case Study of Vision
Lens Factory”, Songklanakarin J. Sci. Technology, Val. , 36(3), 2014,
pp. 345-357.

Naveen Kumar & Dagobind Mahto, “Productivity improvement
through process analysis for optimizing assembly line in packaging
industries”, Globa Journal of Researches in Engineering Industrial
Engineering, Vol. 13(3), 2013, pp. 11-26.

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication Exploring Innovation


http://www.ijeat.org/

Productivity Improvement of Assembly Line of Cotton Ginning Machines

11. Dharit Pambhar, Shubham Awasthi, “A Case study on productivity
improvement of assembly line usng VSM methodology”,
International  Conference on ldeas, Impact and Innovation in
Mechanical Engineering (ICIIIME 2017), Vol. 5(6),2017, pp. 58-63.

12. Ratnesh Gedam & Yogesh Agrawal, “Productivity improvement
through mosttechnique in assembly line at mediumsize manufacturing
(MSM)”, Imperia Journa of Interdisciplinary Research (1JIR), Vol.
3(7), 2017, pp. 419-421.

13. Fawaz A. Abdulmaleka, Jayant Rajgopal, “Analysing the benefits of
lean manufacturing and value stream mapping via simulation: A
process sector case study”, Int. J. Production Economics, Vol. 107,
2007, pp. 223-236.

14. 14. Dinesh Seth and Vaibhav Gupta, “Application of value stream
mapping for lean operations and cycle time reduction: an Indian case
study”, Production Planning & Control: The Management of
Operations, Vol. 16(1), 2012, pp.44-59.

15. P. Kuhlang , T. Edtmayr, W. Sihn, “Methodical approach to increase
productivity and reduce lead time in assembly and production-logistic
processes”, CIRP Journal of Manufacturing Science and Technology,
Vol. 4(11) ,2011, ,pp. 24-32.

AUTHORSPROFILE

Dr. Ashok G. Matani is Ph.D. (Mech. Engg). MBA
(Marketing) Having total (Academic, Research,
Administrative & Industria) = 28 Years. Areas of
Interest included :

Energy  Conservation, Industrial Engineering,
Productivity, Industrial Management, Operations Management,
Entrepreneurship, Water Conservation and Environment.

More than 100 number of research / technical papers [Presented / Accepted)]
in Seminars / Conferences organized in Indian Institutes of Technology /
National Institute of Technology [IITS IIMs NITs]. 3 Ph.D. scholars
awarded Ph.D. degree from Sant Gadge Baba Amravati University and One
Ph.D. scholar research work in progress. Reviewer of Conferences /
Journals / Editorial Board Membership of Journals: National Conference
Product Design, Manufacturing
(NCPDM)2015@M.N.N.I.T.-Allahabad2015, 21%-22®Nov 2015. 2
International and 17" National Conference on Machines & Mechanisms,
iNACoMM 2015 @ I.1.T.- Kanpur ,16™ -19"" December 2015.

Indian Journal of Environment Protection, Varanas , SCOPUS indexed
journal, International Journal of Mechanical Engineering & Technology (
IIMET) SCOPUS Indexed Journals, Reviewer of Journa Resources,
Conservation & Recycling published by Elsevier.

Delivered Keynote Addresses / Invited Talks/ Lectures in various FDP /
STTP / Refresher Training programs .Worked As Sesson Chair and
delivered keynote lectures in various Interntaiona / national conferences/
seminars organized in [ITSNITs . Best Papers Awarded in Conferences /
Seminarsin ITY NITs:

[1] National Productivity Competition 2015The Case Study Competition, 3¢
International Conference on Industrial Engg(ICIE-2015)@SVNIT  Surat,
26-28" Nov 2015.

[2] Sixth Annual Research Symposium in Chemical Engg, ChEmference
2015, Indian Institute of Technology (11 T), Hyderabad, 5-61" Dec. 2015

[3] International Conference on Contemporary Design & Anaysis of
Manufacturing and Industrial Engineering Systems, NIT Tiruchirapali [
TN] 18-20" Jan.2018

Retrieval Number E7451068519 /20190BEIESP
DOI: 10.35940/ijeat.E7451.088619
Journal Website: www.ijeat.org

68

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Innovation


http://www.ijeat.org/
mailto:2015@M.N.N.I.T.-Allahabad2015

