IJSART - Volume 6 Issue 7 — JULY 2020

ISSN [ONLINE]: 2395-1052

Using Time and Method Study to Improve The
Manufacturing of Tubular Heaters

Mr. Gokul G, Mr pr Dheeraj?
1.2 Dept of Industrial Engineering
1.2Ramaiah Institute of Technology

Abstract- In the modern era of fast and upcoming global
competition in each and every industry for getting better and
better to serve the customer not just with the high quality
products but also at a quicker time so that the next time the
customer looks for quick orders it can take the choice easily
and this will help also in a strong relationship of the supplier
and the customer.

The project addresses to the manufacturing of a
tubular heater which consists of many smaller and larger
processes which can have a huge impact of the manufacturing
time of the product.

In this project the method and time study techniques
are used in the processes of manufacturing of tubular heaters
and making improvement in such a way that there can be
saving of time for manufacturing and it increases the
productivity.

Keywords- Time Study, Method Study, Two handed process
chart, Multiple activity chart.

I. INTRODUCTION

In general heater is a device used for heating a device
or applied to a device which works on heating applications.
Heaters have revolutionized over the years from just being a
common heating device now it has wide applications in day to
day use electronic devices like AC, Microwaves etc. Hence
Heaters are an important product to be manufactured.

With the intention of furnishing the customers with
the most efficient and satisfactory heating products, at the
lowest possible cost, HEATERS INDIA has striven to
manufacture various types of electric tubular heating elements
and equipment’s, and has aggressively expanded to as the
most versatile manufacturer of these products in Bangalore.
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Figure 1. Tubular Heaters

Il. LITERATURE REVIEW

Patange Vidyut Chandra et al; [2013] [1] “This paper
focuses on the crucial area of productivity improvement with
the astute use of work study technique mixed with modern soft
skills. Management needed to understand its application in not
just from angle of production improvement, finance
improvement or resource utilization, but also should address
critically the soft side of workers psychology to give the best
to not only for accepting the productivity solutions, but also be
on the forefront during actual implementation to make the
study really worth its time and effort. The systematic
application of method study, and time study to improve
productivity, reduce costs and improve profits.”

Prem Singh Chauhanet al; [2019] [2] “This case study was
conducted at an Edible refined oil manufacture company.
From this study, Value Added activities, performance rating,
the standard time, utilization and recommendation for man
power planning could be established. The necessary changes
and action were suggested in workplace to minimize the stress
creating  unproductive and ineffective  movements.
Brainstorming sessions have been conducted to identify all
issues that are causing the loss in worker efficiency. These
brainstorming sessions are done within different departments
and different level of employees to study all issues, these
results could be used for optimization of worker efficiency and
time at the company. So, the paper, it is believed, would be
great help to those working in the area of efficiency and
working environment improvement in manufacturing
industry.”
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Kajal Sejpal et al; [2017] [3] “The objective of this research Table 1.1: Two Handed process chart (Current Method)
is to improve the productivity by optimizing certain operations * F :
of the manualassembly process of a product in a TWOHANDED PROCESS CHART T p— Shet o 1
manufacturing industry. By creating a standard process in —— _ : _
manual assembly line time is saved as well as energy of the Oector Bofton | | Washerbin | | Nutbin ASSTE_'“
worker is also saved. This leads to increased units of Operative: Frn
production and lesser fatigue. In this paper, flow process chart Location @
of assembly line of a partlcylar product is st.udled. Thfe twg— T Rt i
hand process chart of selective time-consuming operations is descnption O E> D v O E:> D v descrpton
carried out. The time saved and improvement to the operations Reach for Washer Reach for Bolt form
is noted thus improving the assembly process. from washer bin / / Boltbin
Grasp the Washer | 827 v Grasp the Bolt
To—] .
The two-hand process chart helped to identify the i T I gglzgjgm
critical places where optimization could be done. The process 1k ' Postion on Bl o
was optimized and by applying the changes 31% improvement tube
in time was achieved. The total cycle time was improved to e FEESS Assembleto tube
53.1 seconds. Move the Washer to = i Tde
Operator area //
Position the Washer Idle
I1l. TWO HANDED PROCESS CHART o bol !
AsembletoBok | b e
Two handed process chart is a process chart in which lde Tl L | Rechformut fom
the activities of a workers hands (or limbs) are recorded in /V Nutbi
. . . . . lile Grasp the Nut
their relationship to one another. Using this method we can e Yew——
improve the current method considering principle of motion > 'mem
economy as a factor. Iile . Position the Nut to the
Balt
The terminal fitting process is considered for the two e : Assenbleto bol
. . Tdle Move assembly to
handed process chart in a tubular heater manufacturing. > ssented i
lile I RNV Release asseenbly
The present method considers the process done Reachfor Washer |~ Reach for Boltform
current.ly in the indust_ry that_ig doing it one at a time which from waeher b /V Boltbin
would involve a lot of idle waiting. Grasp e Wisher .4 ,{ Gy the Bol
Ide o ? Move the Bltto
T Operator e
Idle ) Postton on Baltto
fibe
i L Asenbleo e
Move the Washerto T, |k

Onerato aea // T
Posution the Washer | [dle
fo bolt

Assembleto Bol / Iik
. /
Ik x“‘mw F,r”' Reach for mt from
Nuthn
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Fig 2 Fixture Design
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Fig 3: Work Place Layout
Fixture is designed based on the distance required

from both the end of the tubes such that there will be smooth
movement of both the hands
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Table 1.2: Two Handed process chart (Proposed Method)\

TWO HANDED PROCESS CHART Shezt No:
Work Place Layout
Drawing & part Work place layout s gaven below because it 15 too big to it n ths space.
Operation:
Operative:
Location:
Lefthand Raght hand
descrption O :> D v O E:> D v description
Reach for Bolt in Reach for Bolt in
Balbint / /! Bolbin]
GrupteBok | o 4 (Grasp the Bolt
Move to fisture ™~ >4 Move to fisture
Postionontube | ¢ v Dositon on fube
Asenbleontube | & N Assemble on tube
Reach for Washer > > Reach for Washer
in Washer bin 1 in Washer bin2
Grasp Washer ' ' Grasp Washer
Move o fixture " Move o fixture
Postion on Bolt Postion on Bolt
AsenbleonBol | 4 N Asenble onBolt
Reach for Nut Reach for Nut 1n
Nutbin | > > Nut bin2
Grasp Nut W 4 Grasp Nut
Move o fisture B [~ Move o fixture
DstionanBalt | ¢ + Positon on Bol
AssembletoBokt | 4 N Assemble to Belt
Move the assembly Move the
to assenbled part > > assembly to
assembled part
Release assembly | o v Release assembly
Table 1.3: Summary Sheet
Summary
Method: Present Proposed
Left Hand | Right Hand Left Hand Right Hand

Operations: O § 14 10 10

Transportations: |:> 4 9 7 7

Delays: D - - _ _

Holds: v 19 [] . -

Total: 29 L] 17 17

IV. MULIPLE ACTIVITY CHART

Multiple chart is used to determine the best possible
way to improve the present method. Consider 2 cycles, in each
cycle the machine can take 6tubes.

We can make a change by expanding the above tray
which holds the MgO powder to decrease time for repeatedly
climbing and changing the powder and also the two cycles of
six tubes can be done at once because the machine can hold 12
tubes but because of amount of MgO powder in the tray only 6
tubes could be used.

www.ijsart.com



IJSART - Volume 3 Issue 4 ~APRIL 2017

Table 1.4 Multiple Activity Chart (Present method)

Present Method
Chart No Summary
Subject Present Proposed Saving
charted: Cyele Time (min)
Process: Worker 36
Filling The | Machine 3.6
Tubewith | Warkine
Mgl Worker 48
Powder Machine 08
Machine: Idle
Worker 0.8
Machine 48
Utilization
Operative: | Worker 83.71%
Date: Machine 14.29%
Time(Min) Worker Machine
023 Operator takes tube from tray iI-D
030 Operator places the tube on [
machine
175 Operator fills the above tray
with MgO Powder O
1.83 Operator starts the machine |
223 Mo0 15 filled in the mbe L
255 |Thetwbeistakenout  [H|(]
28 Tube is placed in the tray [ | (]
305 | Operator takes tube from tray |
13 Operator places the tube on [ ()
machine
433 Operator fills the above tray
with MeO Powder O
465 Operator starts the machine |
305 [MeOisfilledinthersbe 1|
333 The tube is taken out H]
36 Tubeisplacedinthetray ||
Table 1.5 Maultiple Activity Chart (Proposed method)
Proposed Method
Chart No Summary
Subject Present Proposed Saving
charted: Cycle Time (nun)
Process: Worker 3.6 23 33
Filling The | Machine 56 23 33
Tube with Working
MgO Worker 48 20 28
Powder | Machine 08 045 033
Machine: ldle
Worker 0.8 03 05
Machine 48 183 29
Utilization Gain
Operative: | Worker 85.711% 86.96% 1.23%
Date: Machine 14.29% 19.57% 3.18%
Time(Min) Worker Machine
0.25 Operator takes tube from tray )
0.50 Operator places the tube on a[]
machine
173 Operator fills the above tray with
MgO Porwder O
183 Operator starts the machine O
225 [ MgOis filled in the tube and I
Holder i removed one by one
230 Tube 15 dropped 1 the tray !!
V. TIME STUDY
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Time study for the elements are done by taking the
elements as the processes in manufacturing the tubular heaters
and it is recorded in seconds, by a snapback stopwatch.

Time study was done by using a decimal minute
snapback stopwatch, but for interpretation in the below table
decimal minute was converted to seconds (For Example: 0.1
minute = 0.1 min x (60 s)/(1 min) = 6.00s).

Consider the performance rating for all elements as 100%,
except for bending which is 95%.

Table 15: Elements for time study

Element Number | Element Name

Takin the tube and cuttng it with FG 129 cuter

Bolishing the tube with a wireto emove dust

A corl 5 wound nside the tube by 2 winding machine

Tube 5 taken o the illing machine and flle wih Mo() Powder
Rolling of the ube s done

Bending the tub to required dimenstons

Sand Blastng ofthe tube
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From the above table it is clear that there is a lot of
time consumed in bending the tube into the required
dimension and also it reduces the performance of the operator
after each bending is done and there is a problem of Shoulder
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pains for workers after the whole day’s work of bending the
tube.

Hence due to all these factors, it was decided that a
semi-automated bending machine will be designed for solving
all the above stated problems and to reduce time in
manufacturing the tubular heaters as a whole in a bundle or
high number of orders.

The data collected by time study, it was clear that the
most time consuming part of the tubular manufacturing is the
Bending process. The present equipment for bending the tube
not only takes more time but also causes distress to the
workers after a certain point of time, which causes is more
fatigue and reduction of the speed in which the worker can do
the work of bending the machine. Thus the solution to this
problem is found in a simple semi-automated bending
machine designed for not just reducing time but also will
reduce fatigue, the efficiency of the worker will be constant
and the quality of the bended product will be constant and
good.

VI. DESIGN

Figure 4. Design of bending machine

The above figure is the depiction of the Complete
Assembled Design, it gives the total look of the design after
completion of the design and how the part will look in a 3D
form of a model.

VII. DESIGN CALCULATION

The design of the semi-automated is as explained in
the pages before in detail for the better understanding. Now
the major and minor design calculations for the design are as
done below.
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Considering the largest diameter of tube that can be
used for bending in the company as the design parameter of
Diameter.

D =11mm

Moment of inertia:

z kil
M = saD* = &4 (119
M = 718.69 kg/mm?,

Bending stress:

32 M 32 T1B.ED

Omax=© I*= & 11%
Omax — 550 N/mm2

Factor of Safety (FoS):

Consider Factor of Safety as 5 for the design consideration for
the material.

Area:

A=TIr?=TI(5.5?)
A =95.03 mm2

Force:

F = Stress x Area =5.50 x95.03
F = 522.665 kgmm/s2.

Angular Velocity:
18 260

W=t = 1
o = 3.14 rad/sec.

Torque:

T=1rxF=5.5%522.665
T=2,874.66 kg/mm?.

Power:
P=txw=2,874.66 x 3.14

P =9,026.42 J/s = 9,026.42 Watts
P =9.02642 KW.
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The motor of specification 9.02 KW is bought from

the market and placed into the semi-automated bending
machine for rotating the plate.

VIIl. RESULTS

Two handed process chart helped in making use of both
the hand at the same time and thus increasing
productivity.

Multiple activity chart gave the utilization of man and
machine for filling process and making a small change
which would affect in decreasing the cycle time of the
process.

Time study gives the standard time for a person to
complete the job which will be useful for future and it
also helped in finding a bottleneck in bending process and
designing a semi-automated bending machine.

IX. CONCLUSION

Utilizing the time and method studythe productivity

can be increased is shown by making some minor and major
changes in the jobs or processes which affects in decreasing
the time and alsomaking the work easier.
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