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Method Yamazumi and its application
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Abstract: The main objective of the contribution is to improve the selected production process in an electrical
engineering company. In order to achieve the main objective, it was necessary to gradually develop the specified
partial objectives. The Yamazumi method, which is subsequently used to balance the VO3 line or explain the
bottleneck in the production process, which in the case of the analysed line is a hydraulic tester. After balancing
the line and distributing the workstations among the workers, it was possible to plan and carry out a test of adding

a worker to the line.
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INTRODUCTION

Lean manufacturing is a production control technique
to eliminate waste from the manufacturing process.
Lean manufacturing also focuses on reducing costs by
eliminating unnecessary activities by applying a
management philosophy that focused on identifying
and eliminating waste from every step in the
production chain. The benefits of lean manufacturing
include reduced inventory, less process waste, less
rework, reduced lead times, financial savings, and
improved process understanding. In order to achieve
maximum production, a company must manage its
production line using systematic techniques or
approaches. One of the techniques is the line
balancing technique. It has been shown that the use of
line balancing technique can increase a company’s
productivity.

An assembly line is a cycle of workstations where

tasks related to the assembly of a product are
performed. The common objective of assembly line
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balancing is to minimize the number of workstations
for a given cycle time and to minimize the cycle time
for a given number of workstations.

1 METHOD YAMAZUMI

Yamazumi is a visual tool that originated in Japan and
helps to streamline work cycles, identify losses, and
properly balance a work line between multiple
operators. Individual work operations in the
production flow are divided into colour scales
(Fig. 1), thanks to which it is easier to detect hidden
waste.

The main task of this method is to help balance the
individual steps of the production operations that are
necessary to carry out the production cycle. The
visualization of the individual steps of the production
process is displayed using a cumulative bar graph,
while the individual steps of the production process
are color-coded into individual categories:



e green colour indicates work with added value,
changes the properties, form and value of the
product. Work can be manual or automated and
represents any assembly operation that adds
value to the product (screwing, pressing, loading
pins, etc.),

e orange colour indicates necessary work that is
without added value, but is necessary to change
the properties, form or value of the product
(grabbing, releasing a part). These steps must be
performed so that the steps that add value can be
carried out,

e red colour indicates work that does not add
value, does not change the form or properties of
the product (worker walking, searching for
material, etc.). This work should be included in
the method as little as possible and the company
should eliminate it,

o vyellow colour indicates work that is not
performed on every product but depends on the
specifications. This work is applicable to
products of different designs and types,

o Dblue colour indicates variable work. It is
performed on every product, its duration and
scope depend on the specifics of individual
product variants [14].
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Fig. 1. Yamazumi chart - formed before any changes have
been made

After you have the Yamazumi chart formed you can
see the whole process, involving each and every step
individually and you can rearrange it as you want.
(technically approved) This too can lead to reducing a
lot of waste, especially useless movement. Removing
Mura, Muri, and Muda, gives you a better organized
process with less wasted time and increases
productivity.

Time data for creating a Yamazumi diagram can be
obtained using a snapshot of the work operation or by
determining predefined times using one of the
methods.

Yamazumi is an ideal method for increasing labour
productivity and balancing the production line.
Changes in the production process can bring several
benefits:

o eliminating a bottleneck on the assembly line,
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e Dbalancing activities with respect to the bottleneck
of the line,

e improving employee performance,

e increasing the content of activities that add value,
e reducing production time,

e time alignment of work steps.
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Fig. 2. Yamazumi chart after eliminating waste

The Japanese Yamazumi method is used in the Toyota
car factory. The success of this method is also
confirmed by other companies that adopt it and apply
it to their production processes. It is a tool for
reducing labour and eliminating costs. The purpose of
this method is to analyse the process in the smallest
details and find the best solution that will simplify the
process and increase production. Yamazumi uses its
colour marking standard to define the type of work
and points out the possible elimination or need for
balancing cycle times.
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Fig. 3. Yamazumi chart - an example

The Yamazumi chart’s capacity to offer a visual
picture of how work is distributed among various
process phases or operators is one of its main
advantages.

2 THE USE THE YAMAZUMI CHART IN
LEAN MANUFACTURING

The Yamazumi chart can work amazingly well for any
process-based company. By implementing this easiest
of tools, it allows the company to better understand
where time is being potentially wasted in each
process, which alone provides a number of
advantages.

However, to better illustrate this point, we can look at
just three reasons as to why a Yamazumi chart should



be used in Lean manufacturing. By studying these
reasons, it should then make it easier for the reader to
understand how and why they can use this chart
within their own business or process-driven
application.

Wasted time is wasted money, and no organization
wants to go ahead and waste money if it can be
avoided. Thus, any method that can reduce this
possibility should be embraced with open arms, and a
Yamazumi chart is a free and simple approach that
generates results.

By being able to look at each process individually and
the time that each step takes, it is easier to see it in a
visual format to then know where time is being
wasted.

Imagine that a particular part of the manufacturing
process has a number of steps. The Yamazumi chart
would have one bar for that process, with additional
bars for each individual aspect, but within the one bar
would be a block for each individual aspect. Think of
it as being Process 1 followed by Process 1:1, then
1:2 and so on.

When you then look at the chart, you can see how long
it takes for part 1:2 compared to other sections and
determine if too much time is being spent on that part
of the process. As a result, changes can be made in the
process to reduce that time, leading to a faster end
result and a better outcome overall.

The Yamazumi chart can allow you to determine
which option is better by looking at each individual
component of each part of the manufacturing process.
Then you can try to work out if the order should be
changed. It’s all about optimization from a time-based
perspective, and it simply presents the information in
a way that is easier to follow and to compare across
the board. In fact, when companies such as Toyota use
this approach to streamline the manufacturing side of
their business and change the order on production
lines, that gives us strong evidence that this method
can be used on a large scale too.

By gaining insight into the time spent on each process,
as well as coming to terms with the best order, it can
mean that the target process will then become far
more balanced thanks to employing one of these
charts. By becoming aware of the potential wastage at
various stages, it ultimately delivers something that is
more efficient and still achieves that end result that the
manufacturing process requires.

If the process is unbalanced, then it can ultimately
lead to issues, making up for lost time or not enough
energy being exerted into various key areas due to too
much time being spent elsewhere. A balanced
approach to business strategies and production will
always lead to a better outcome overall.
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2.1 The comparison of time balancing

The Yamazumi method visually showed how long the
activities take, at which workstation, and how they
can be divided among the workers. To make it logical,
the worker will operate the workstations that follow
each other. The first worker will perform activities at
workstations AP 50 and AP 60 (79.4 seconds) and the
second worker will be at the remaining four
workstations (47.4 seconds).

The comparison of time balancing can be seen in
Fig. 4. where the manual times of both workers and
the automatic testing time are graphically shown and
compared. It can be seen that the worker who will
operate the first two workstations will perform the
tasks 32 seconds longer than the second worker, but it
is not possible to divide the work so that it is balanced
evenly. Since | will be present when performing this
test of two workers, it is possible to adjust this
distribution during or notice how it suits the workers
best.

[ Comparison of manual worker times and automatic time I
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Fig. 4. Yamazumi chart - an example

After balancing the line and distributing the
workstations among the workers, it was possible to
plan and carry out a test of adding a worker to the line.

CONCLUSIONS

Balancing the line based on the Yamazumi method
suited the workers, and in the event that the second
worker with a smaller number of operations was
waiting for the first worker, he attached a label to the
cube and thus performed part of the operations at the
AP 60 workplace. The high difference between the
calculated number of pieces produced and the actual
number is caused by the fact that the workers not only
adhered to the specified norm per worker so that the
current norm would not increase, but also by the fact
that the workers produced more slowly towards the
end of the shift because the company did not want to
keep a large number of pieces in stock.
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