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Abstract

As per core analyses of globalization and increasing competition, businesses productivity should be
improve. Sources are diminishing with each passing day, while demand is rising. More efficient utilization
of resources becomes necessary as a result. As a scientific method, work and time research approaches
have been utilized in all industrial and service industries to increase the efficiency of factor use. During the
creation of a tea glass model, a tea glass manufacturing company is analyzed in terms of work/time spent
on the project. To determine the effectiveness of tea glass models, a time survey is conducted, and
standard time is determined using this technique. In the end, the goal is to measure in evitable times and
take appropriate measures. Because waiting causes inefficiency in the work of moulders, efficiency has
improved by 53 percent, and model production capacity has been raised to 237.
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1. INTRODUCTION

A company, a sector of the economy, or even the economy as a whole may be considered
a "social enterprise." To evaluate or quantify the degree to which a particular output can
be derived from a given input, the word "productivity" may be employed[1]. As a general
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rule, productivity is defined as the ratio of an output's size to the total number of resources
required to create it.

An indication of operational efficiency is the effectiveness with which production
resources such as raw materials and supply (including people), land and buildings
(including machinery and equipment) are utilized. Manpower is not the only input used in
the manufacturing process, as is well known. A business can achieve maximum
production by knowing the efficiency levels of other inputs that determine the relationship
between these inputs and production as well as manpower, observing trends of these
inputs under various conditions, and replacing one or more of these inputs by changing
their qualities and quantities[2]. The rise in output or gross domestic product (GDP) of a
nation is typically assessed by the number of production components utilized (inputs)
and/or productivity. As a result, productivity is considered a component of
growth[3](Galarneau and Dumas,1993). Therefore, workstudies check how an activity is
being done, simplify or change the operation to minimize unneeded or additional labor,
as well as inefficient use of resources, and establish a time standard for completing the
activity. A direct correlation between workstudies, or the study of production, is therefore
evident. Simply by reordering sequences or simplifying methods of operation, work-study
may reduce the time it takes to complete the activity by 20 percent, increasing
productivity by 20 percent. Understanding how work-study reduces expenses and time
requires a closer look at what that time looks like[4](Kanawaty, 1992).Work measurement
and method-study are two subcategories of the workstudy. Using all variables that
influence the efficiency and circumstances of human labor that are used to research and
improve working techniques of humans in a methodical manner.The following steps can
be taken to conduct a time study:

1) Record all relevant information about the job

2) Break the job down into elements

3) Examine the individual elements and determine sample size
4) Record the time to perform each element using a stop-watch
5) Assess the speed of working

6) Convert the observed time to basic time

7) Determine allowances, and finally

8) Calculate the salary[4] (Pisuchpen and Chansangar, 2014).

Work-Study is a general term for time-study and work measurement, both of which are
closely related. The action study of Gilberth and the time study of Taylor[5] were the two
most significant foundational techniques in industrial engineering, by improving the
operating process and, implementing the advanced and reasonable working quota and
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fully utilizing the human resources, material resources and financial resources within the
enterprise, the most obvious characteristic is the use of less or no investment to increase
production efficiency and benefit while reducing costs and strengthening competition
ability. The study of working methods involves looking for more productive ways of doing
things while measuring the amount of time spent on each task is meant to be scientifically
and rationally calculated[6] (Lan, et al., 2009). To enhance the efficiency of resource
utilization and to establish quality and performance criteria for the activities which have to
be carried out, work-study is a systematic approach. There are two types of work studies:
method studies (motion studies) and time studies (work measurement) [7](Kulkarni, et al.,
2014). It is the goal of method research to discover better methods of doing things.
Eliminating inefficient processes and other kinds of waste improves value and efficiency.

In the context of time research, there is a broad variety of methods for determining the
amount of time needed, under ideal conditions of measurement, for human or machine-
related activity. Frederick W. Taylor developed it in 1881, but it is still frequently used as
a technique of time study today. In general, a time study is used to assess the amount of
labor performed. The decision that is made as a consequence of the time research is the
length of time that a person who has been completely taught to do a job or task will
accomplish that task, whether they are a normal or expert worker. Time standard for
operation. There are many ways to find the right specialist for a job, and each technique
is only utilized in certain situations. "Work or Activity Sampling" and "Predetermined
Motion Time System or Synthetic Time System" are examples of time studies. In this
research, however, only the Stopwatch Time Study will be utilized to assess the duration
of the study. All boarders may also be deducted from the time studied. Standardization is
the goal. Compared to the average company, 60 percent more success is achieved in
companies that do not have expert time available. By using a work sampling procedure,
these data may be verified. Standardization increased performance by 85 percent on
average. A rise of 42 percent![8] (Bon and Daim, 2010).

2. LITERATURE REVIEW

In order to make the most effective use of resources and to establish performance and
guality requirements for the tasks that will be carried out, the systematic approach of work
study is used. In a nutshell, it's the process of analyzing a task with the sole aim of
discovering the best way to do it, as well as calculating the amount of time it will take to
complete it. Ralph M. Barns (1940)

Lean manufacturing is defined as a production viewpoint that seeks to minimize
operational time, increase maneuverability, and enhance the corresponding features of a
product or service.Lean manufacturing focuses on maximizing customer significance
while decreasing wastes, resulting in manufacturing excellence by creating greater value
with less or no capital inputs.[9]RamunéCiarniené (2012)
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APPLICATION

A firm's production capacity and its problem statement Toprak Energy[10] — Glass Factory
features two production lines, each with a 22 m2 glass melting capacity, each operated
by a recuperative type furnace. Blower-Blower T28 machines are used on both
manufacturing lines to shape the glass, although only one production line has a fully
automated cutting process. They make teacups out of the glass at the plant in question.
The general arrangement of manufacturing lines is shown in Figure 1.

Cutting ]
Glass glass Manual cutting
shaping
\—> Annealing Collecting and

packing

Figure 1.

1) Furnace

2) Glass shaping

3) Cutting glass

4) Manual cutting

5) Annealing

6) Collecting and packing

An important goal of this research is to evaluate whether or not the glass cup molds used
in production adhere to efficiency principles to this end, we compare standard time
obtained via "time study" with real process durations to identify preventable inadequate
periods and suggest preventative actions.
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3. RESEARCH METHODOLOGY

Data for the study is collected using the observational technique. On a "preliminary form"
are noted the times observed for specified work cycles and work components, as well as
the expected timeframes for each processing element. To evaluate the research findings,
the times measured are stated and multiplied by ratings to establish the "base periods".
Based on base periods, the "representative period" is derived, and standard time by
adding to the shares. The plant manager and shift supervisor interview employees one-
on-one to determine which workers would be subjected to the time study. To conduct the
timing research, the manager and shift engineer are requested to recommend successful
employees who operate at a balanced, average speed. Participants are chosen based on
these suggestions.

RESEARCH ASSUMPTIONS

As the research is conducted and the findings are evaluated, the following assumptions
are made:

e The universe is represented by the number of observations that have been
made.

e As aresult, the rating is accurate and accurate.

e The chronometer's readings are precise and reliable.

LIMITATIONS

To determine the base period, ratings are utilized. An element's rating is immediately
provided upon observation. Studying for the rating procedure needs considerable
experience. Because it's impossible to tell which labour speed is normal and which is
below or beyond it, this study has a major drawback. Workers who are aware that they
are being watched tend to work more slowly than they would otherwise.

4. TIMESTUDY IMPLEMENTATION

At a glass teacup production plant, choosing which work process to study is the first stage
in a time study. It is the procedure of preparing moulds that will be examined in the most
detail. To increase production, the "mould preparation process" is being investigated. In
the next step, work components are assigned to the specified mould preparation
procedure. The mould preparation process consists of ten stages that are repeated
repeatedly. Time study estimates were based on a seven-step procedure, though. The
modifications made to the first 10 stages will affect productivity, according to the authors.
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This means that machines and employees work together at all stages. The following are
the actions that have been taken so far:

ok

8.
9.

Firstly, worn tea glass moulds are removed from machines and brought into
the moulding room. In particular, the mould's top parts are worn out, with the
glass rubbing against the metal surface, resulting in too many neck fractures.
Before adding wax polish to worn moulds, they are cleaned and prepared for
reapplication. Cleansing water with sodium hydroxide is 90°C. The moulds are
boiled in caustic water for 30 minutes to dissolve the wax finish.

After 30 minutes in caustic water, the moulds are rinsed in cold water so all
the cork residue is removed from the mould.

After washing, the moulds are dried by air.

Thin linseed oill, thick linseed oil, and graphite make up the makeup of linseed
oil. According to the ratios, the total weight of the combination is 2 kg.

With a 1-inch brush, apply this mixture evenly to the mould. Moulds have a 7-
hour stay period. A wax polish's quality may affect how long it lasts.

They are then coated with cork dust, which they are put in after they have been
lubricated.

For about 30 minutes, they are immersed in the dust of cork.

Moulds that have been stored in cork dust are cleaned of excess dust.

The moulds are placed in a 335 °C furnace for 25 minutes before being removed. As soon
as the moulds are removed from the furnace and cooled, they are ready for use.

Observations Table:

Time/ Observation  QOrdinary
Process description  Productivity 1 2 3 Average Time
Taking molds from machines T 4.12 3.41 3,54 3.69 %73 2.71
and P %70 %75 %75
putting them in caustic boiler
Taking molds out of caustic T 5.34 6.19 4.44 5.32 %68 3.64
boiler and washing them in P %70 %65 %70
water
Air-drying the washed molds T 2.43 2.45 2.51 2.46 1.72
P %70 %70 %70 %70

Lubricating the dried molds T 30,59 17.01 25.01 24.20 %65 15.73
and
putting them in cork dust P %60 %70 %65
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Cleaning the dust on molds T 6.28 4.40 4.52 5.07 %78 3.97
and putting them in the P %75 %80 %80
furnace
Taking molds out of the T 457 4.52 4.54 4.54 %70 3.18
furnace
and letting them to cool down P %70 %70 %70
Drilling cooled molds with T 7.04 6.58 5.07 6.23 4.26
pins

P %70 %70 %65 %68
The observations are based on 15 for each mold. The waiting period of Ordinary time: 35,20
molds
is total 85 minutes, excluding the workmanship time. Personal needs (5 %): 1,76

Retardants (5 %): 1,76
Rest (5 %): 1,76
Standard Time: 40,48

5. SUGGESTIONS AND CONCLUSION:

As a result of the mould room's location, which is the topic of the work and time study,
moulders must travel for many meters each day, as does the machine operator who
comes to collect the finished moulds. Thus, moulders and machine operators get fatigued
quickly, resulting in a reduction in job efficiency. Moving the mould chamber closer to the
machine should solve this issue. It will be easier for moulders and machine operators to
work if the mould room is moved. This will indirectly increase productivity across the
company. Moulds are removed from the machine by the operator and placed on a mould
pan adjacent to it. These pans are used to hold the moulds for many minutes before they
are removed. Alternatively, if the mould room could be located closer to the machine, then
the operator may immediately place the moulds into the caustic boiler, saving 30 minutes
of waiting time. It takes 85 minutes to make a mould, not including the time it takes to
make it. It will take 55 minutes to remove mould from the room if it is moved to another
location. A pin is used to drill holes in finished moulds after they have been removed from
the furnace and cooled for 15 minutes (workmanship time required for drilling one mould).
Just when the mould chamber is moved the operator will be able to drill the mould. As a
consequence, the 15-minute waiting time will also be removed from the equation. Current
working circumstances depict, the time to wait is 85 minutes, and however, it may be
lowered to 40 minutes if the mould chamber is moved. (85-40)/85 = 53 percent is the total
improvement rate. If a waiting time is required, it should not be left up to the moulder's
choice. He/she should follow the waiting period instructions and should avoid exceeding
them. The moulder's typical work duration is 40, 48 minutes. (Working time for 15 moulds,
not including a waiting period). It takes 85 minutes to wait for 1 mould or 30 moulds in the
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present circumstances. It doesn't matter how many moulds are in the furnace since the
furnace has a 30-mould capacity. While waiting for an 85-minute improvement to occur,
the moulder is still capable of producing (85 / 40, 48) / 15 = 31, 49 moulds. It is possible
to prepare (420/85) * 31/49 = 155 moulds in 420 minutes of labor (without coffee and
lunch breaks). (155 * 53%) + 155 = 237 moulds will be available after the improvements.
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