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Abstract

Automation is used to improve the productivity in majority of the industries. It helps in reducing the human
intervention and improves a quality lot. Now, which process is to be automated, there is always a trade-off between
initial cost and production cost. Assembly process along with the manufacturing of each part needs to be studied, to
automate the desire manufacturing processes. Here a case of power switch is investigated and analysis is carried out
in terms of the Automation strategy. Each process is analysed by parameters like efficiency, Accuracy, lead time,
investment cost, productivity, capacity and running cost. The analysis suggests which process needs to be automated.
Later on by seeing the physibility and by using mechatronics approach one can automate the required process.
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1. Introduction

Manufacturing companies continuously do effort to
increase productivity and to reduce the manufacturing
cost of their products. Productivity is defined as the
ratio of aggregate output and aggregate inputs that are
transformed into valuable output in a production
process. Various concepts like JIT and Lean
Manufacturing (Chauhan, et al, 2015) are used to
improve the productivity. One of them is a Concept of
Just in Time (JIT) Manufacturing uses a systems
approach to develop and operate a manufacturing. JIT
exceeds the concept of inventory reduction system
(Chauhan and Sheth, 2014). Productivity measures the
relationship between outputs such as goods and
services product, and inputs that include labour,
capital, material and other resources. The productivity
can be improved for instance by reducing the labour
content of the process, this would help to reduce the
manufacturing cost of their products (Gajjar and Sheth,
2014). Nowadays the use of special purpose machine is
widely adopted to increase the productivity. A stir up
bending machine is developed to increase the
efficiency of the stir up during construction phase
(Virani, et al, 2013). A special purpose machine is
proposed for manufacturing of a large turbine bearing
(Desai and Sheth, 2015). The modelling of the machine
has been carried out (Desai and Sheth, 2012). A
conventional radial drilling machine is automated
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using mechatronics approach to rise the productivity in
context of drilling of holes at Pitch Circle Diameter
(Barad, et al, 2009). Welding industries are also
acquainted with automation for complex shape of
welding. A welding positioner is modelled along with
the use mechatronics up to the range of 2000 kg weight
object (Vaghasiya, et al, 2014). A SPM is designed and
modelled for welding of shell- diaphragm welding in
conveyor pulleys. It is capable of handling various sizes
of pulley (Gangadia, et al, 2014). Industries established
earlier were using material handling systems which
were time consuming, less efficient, needed more
manpower, which ultimately affects productivity. To
overcome these demerits, industries needed an
efficient system which can be automatically controlled
(Parikh, et al, 2013).Product assembly is generally the
largest single cost element of production
manufacturing. It has been estimated to account that
50 per cent of manufacturing cost can employ more
than 40 per cent of workforce in order to increase
productivity (Boothroyd and Dewhurst, 1987). In the
present scenario, time constrain is a crucial part for
completion of any production process. Thus with the
aid of automation, the production time can be reduced
as well as higher degree of accuracy can be achieved as
the human efforts will be alleviated (Patel, et al, 2015).

Nowadays various automation techniques are being
adopted and researched on for increase in
productivity, for better accuracy, eliminating the
human errors and for safety. Machine vision (Gupta, et
al, 2014) is one such tool which may be useful for the
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advancement of automatic systems. It performs the
task that are equivalent to human vision (Sheth, et al,
2010). It may be used for sorting of various sizes and
colours (Chauhan V., et al, 2011).

2. Process description of Assembly line

Power switch, the most demanding product, making
process consists of several operations. It starts with
raw material then cutting operation, slotting, drilling,
and last one threading. Power switch assembly process
consists of following operations as shown in figurel.

]

to make aslot o drill on work threading in

Draw a raw Cutting a piece
material of Brass of rod on piece of piece of Brass Hole on work
rod Brass piece

Figure.1 Flow chart of Power Switch assembly

Power switch assembly starts with drawing a raw
material of Brass rod. It contains several sub assembly
process like cutting a piece from a Brass rod then
making a slot on the Brass further drilling the piece of
brass and lastly threading a hole in the work piece.
Each process requires man and machine power to
support the assembly line, but it includes such
processes where optimisation can be done and the
time can be decreased so that the overall cost of the
product can be reduced. Manufacturing companies
continuously effort to increase productivity and reduce
the manufacturing cost of their products.

Operation cost (in percentage) associated with each

process of switch assembly line is given in form of pi-
chart as shown in figure2. The figure below shows the
time taken by different phase of the process, so that we
can analyse which process can be optimised. The
cutting phase is complex and time consuming, so we do
some automation which will reduce time and increase
productivity. At present only two “to drill on work
piece of Brass and threading in Hole on work piece”
processes are done automatically and automatic
machines are available for this process. Other than this
process are done manually.

Percentage of Total Operation Cost

® Draw a raw Material
of Brass rod

# Cutting a piece of rod
u Tomake a slot on
piece of Brass

W To drill on work piece
of Brass

u Threading in Hole on
work piece

Figure.2 Total operation cost

3. Analysis of power switch Assembly process

We analysed each and every process with various
parameters such as efficiency, accuracy, lead time,
investment cost, running cost, capacity and
productivity. Here + sign shows that favourable
parameter and ++ sign indicate strongly favourable
parameter and - sign shows that unfavourable
parameter and last - sign indicate for strongly
unfavourable parameter. At the end of each process
total number of + and - are calculated for both
manually and automatic method. The analysis of each
process given below.

3.1 Draw a raw material of Brass rod

Table 1 Analysis for Draw a raw material of Brass rod

Pﬁf‘f:rc;::gr Manually Automatically
Efficiency ++ ++
Accuracy +
Lead time - +

Investment cost ++ -=

Productivity + 4+
Capacity + -

Running cost + -

Sum 8+/1- 6+/4-

Draw a raw material of brass rod is the simplest
process which is done manually. The above table 1,
shows the results of machining which proves that
manual machining is more beneficial than automating
it. To sum up we should use the present manual
process to do the above process.

3.2 Cutting a piece of rod

In Fig 3 shows that cutting operation, there are in
manual process some limitation occurs like cutter
would change at every 2 or 3 hours and also there is no
repeatability of cut pieces because it's a dependent on
labour so we would like to convert manual process into
automatic process.

Figure.3 Cutting operation
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Table 2 shows that, Manual process of cutting of Brass
rod, here the parameter as productivity and efficiency
are low and accuracy is moderate as compare to
Automatic process. While in case of Automatic process,
Accuracy of work piece is perfect because at fix
distance rod is passing by holding pedal to the sensor
then cutter would cut the rod. Also running cost of
Automatic process is quite low compare to manual
process.

Table 2 Analysis for cutting a piece of rod

P‘:if:rcr:::gr Manually Automatically
Efficiency - ++
Accuracy - ++
Lead time + -

Investment cost ++ -

Productivity - ++
Capacity - +

Running cost ++ -

Sum 5+/6- 7+/4-

3.3 To make a slot on piece of Brass

Table 3 Analysis for to make a slot on piece of Brass

P‘:i-f:r(:leligr Manually Automatically
Efficiency + -
Accuracy ++ -

Lead time + —
Investment cost - +

Productivity - b
Capacity - b

Running cost + -

Sum 5+/3- 3+/5-

Figure.4 Slotting operation

Figure 4 shows this process is simple. There is a labour
put piece of brass on rotating disk then to making slot
on work piece through cutter. There are owing to sum
of all affecting parameter, then finally result come out
manual process is more favourable compare than
automatic so manually as it is.

3.4 To drill on work piece & Threading in a hole

Figure 5 show the two operations “to drill on work
piece” and “threading in hole”. These two processes are
already automated on same machine set up (Gajjar and
Sheth, 2014). The analysis of all affecting parameter
are shown in table 4 & 5. As a result of automatic
process sum of all parameter are more favourable. So
both processes should be recommended as automatic
processes.

Figure.5 Drilling and Threading operation

Table 4 Analysis for to drill on work piece of Brass

Affecting Parameter Manually Automatically
Efficiency - +
Accuracy - +
Lead time + -

Investment cost - ++
Productivity - ++
Capacity + -
Running cost ++ -
Sum 4+/5- 6+/4-

Table 5 Analysis for Threading in hole on work piece

Affecting Parameter Manually Automatically
Efficiency —— +
Accuracy - +
Lead time + -

Investment cost - ++
Productivity - ++
Capacity + -
Running cost ++ -
Sum 4+/5- 6+/4-

Conclusion & Future Scope

In the present paper the automation strategies are
discussed for each process of power switch assembly.
Here the manual method and automatic method are
compared for each process. Investigation shows that
few processes should be hold good during manual
operation only. While few must be changed for
automatic one. Table 6 shows the detailed analysis of
each processes. The analysis indicates that the process
“Cutting a piece of rod” need to be automated. So, by
changing the current method of this process, assembly
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cost can be reduced, which affects the overall cost of
the product. A special purpose machine needs to be
developed to fulfil this requirement. Such machine will
be proposed in the later part. The machine may
consists of motors, hydraulic actuators (Patel, et al,
2015), PLC and sensors.

Table 6 Summary of the Analysis

Process Current Recommended
Method Method
Draw a raw material Manual Manual
of brass rod
Cutting a piece of rod Manual Automatic
To makfa asloton Manual Manual
piece
To dr.l Iland thread Automatic Automatic
in a hole
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