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Abstract: Improving productivity through kaizen, as an active and effective method
in improving processes and reducing waste in various industries, including the home
appliance industry, is an important issue. This research tries to investigate the effects
and position of Kaizen approach in improving the productivity and performance of
the home appliances industry. Along with the review of the Kaizen approach
architecture, this paper will try to analyze the types of time fashions in the field of
home appliance industry activities and provide corrective measures to improve
performance and efficiency. In recent developments, the use of kaizen methods as a
tool to reduce waste and improve production processes in various industries is very
visible.

Aim and Introduction

This research also aims to examine the results and positive effects of this method on
productivity in the home appliance industry in a precise and scientific manner. In the
process of this research, reviewing the references and previous researches, paying
attention to the approaches, existing literature and the results of previous researches
are also of great importance. Focusing on improving productivity and reducing waste
in the home appliance industry, this article tries to take an important step towards
improving production processes and productivity by combining the Kaizen approach
with the use of industrial engineering tools in this industry by providing effective
solutions and measures.

Its results can be seen in the current and desirable section

A) drawing a map of the current state of the processes or the production system

b) Deciding on how to improve the existing system

c) drawing a value stream map taking into account the defined changes

Methodology

A value stream map includes a set of value-added and non-value-added activities for
the production of a product or group of products, starting from the arrival of raw
materials until the product reaches the end customer. The ultimate goal in VSM is to

8 Corresponding author: mazami72@yahoo.com
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determine all the waste in the value stream and shorten the steps to eliminate this
waste.

In order to achieve success in the production system, implementing all Lean elements
and integrating them effectively is crucial [6]. Lean management encompasses various
definitions and research focuses, with the automotive industry being a key area.
Integration of lean principles within the supply chain is vital for successful
implementation. However, there is a lack of a defined process/framework for
implementing lean management standards [1]. The production system is viewed as an
input-output model where the quality and cost of the output depend on factors
influencing the transformation process. The goal is to produce the right product at the
right time and cost to enhance profitability and competitiveness [7] Senior
management plays a crucial role in lean implementation by providing job security,
reinforcing work principles, ensuring a safe work environment, and fostering mutual
trust between employees and management [4]. Lean manufacturing principles are
compared with Six Sigma and Total Quality Management, emphasizing waste
elimination in core processes. The importance of understanding human factors and
fostering a suitable corporate culture is highlighted [3]. This article focuses on
expanding the understanding of lean production implementation from philosophical,
practical, and infrastructural perspectives. It emphasizes the interplay between lean
operational and continuous improvement routines for successful implementation [5].
This study delves into the state of kaizen and continuous improvement, highlighting
mixed perceptions within the management community. While some embrace kaizen,
others overlook it, underscoring the need to strengthen the theoretical basis of kaizen
and its connection to continuous improvement [2].

In this research, the statistical population includes the production process of hot plate
parts in the parts making plant. This process is considered as a real case study to
analyze and improve production processes. And executive sampling method includes
time measurement, observation and evaluation of production steps. By performing
these processes, the information required for accurate evaluation and improvement of
production processes is collected and analyzed. In this research, various tools are used
to check narrative and reliability. These tools include drawing OPC (Operation
Process Chart), FPC (Flow Process Chart), VSM (Value Stream Mapping) for process
review architecture and analysis of production steps. Also, Visio software is used to
visualize and analyze data. These research methods and tools are for conducting a
detailed and comprehensive review of the production processes in the plate parts
industry.

In this research, we have included the following steps as part of our work:

1. Training people and forming an executive team

2. Determining the expected goals and improvements
3. Initial evaluation of production processes

4. Drawing a value flow map

5. Calculation (cycle time(s), change over time (min), performance, value-added,
non-value added)

6. ldentification of the production bottleneck process
7. Fashionology in the selected production process

8. Definition of corrective actions

9. Checking and measuring improvements

10. Process standardization
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Findings

The findings of the research, including Table No. 1, show that our production process
has 225.35 seconds of activity without added value for a piece, and according to the
organization's need to linearize this process, the plasma welding part with 151 seconds
of production time is a bottleneck for It is a production process.

Table 1. Preliminary findings of the investigation of the production process of hot plate parts

non-value value- |Performan change over cycle
added added ce time(min) time(s) process
42 10 68.57% 30 52 Pulling 1000 tons
19 1265 | 60.00% 40 3Les | 1M and punch 250
17.6 9 60.00% 35 26.6 Bending 250 tons
28.75 7 60.00% 25 35.7 Bending 250 tons
27 8 60.00% 45 35 Bending 250 tons
91 60 65.48% 20 151 Plasma welding
225.35 106.65 195 331.95 SUM
62.34% Mean

In this regard, for the plasma welding stage, executive activities have been prepared
and shown in Table No. 3

The VSM diagram drawn according to Figure 4 for the production process of the hot
plate part also shows this issue and also the plasma welding has 91 seconds of activity
without added value which is the highest amount and considering the bottleneck of
this The production process with a cycle time of 151 seconds and also considering
that the amount of waste in the welding process is in the first place, for this reason,
the Kaizen team has decided to carefully examine this process.

Table 2. The highest amount of waste in product production

Ranking based on the riyal amount Defect description
of waste

1 weld porosity

2 weld tear

3 Deformity

4 scratches

5 Deformation based on
external object
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Figure 4. Value flow map of the hot plate production process

Non-value added=42

Table 3 list of operations in the plasma welding production process

Activity process
Send the piece from the warehouse to the
welding place 1
Welding cover control 2
Adjusting the edges of the welding area before
welding 3
Place the part on the device 4
Remove and reinsert the piece from the other
edge 5
Removing and arranging the piece 6
Remove and place on the grinding plate 7
Using polishing paste on the piece 8
Removing the piece to polish the grinding area 9
final control 10
to cover 11
Layout in palette 12

And due to the need to re-time the list and update and prepare the re-time list, major
changes were encountered in the list and the total process waste was calculated to be
221.2 seconds, The final list obtained from the activities implemented in this station is
in the form of table number 4

Table 4 is an example of a list of separated plasma welding timings
Sub activity Activity R
Exiting the piece from inside the cover

S
S

Initial arrangement of parts

Peeling off the boil with a stencil Initial
Peel off the other side of the boil with a stencil preparation
Self-control

Arrangement inside the plasma welding room

\l@U‘I-bOOI\)I—‘|

Remove the piece
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Hammering one side of the piece before entering the machine

Hammering the other side of the piece before entering the machine

Cleaning one side of the piece before entering the machine

Cleaning the other side of the part before entering the machine

Upload

Close the door of the welding machine

Opening the door of the welding machine

Control

Rotate the piece

Close the door of the welding machine

Welding operation

Opening the door of the welding machine

Plasma

Remove the piece

welding
room

Control

The other side of the loading part

Close the door of the welding machine

Opening the door of the welding machine

Control

Rotate the piece

Close the door of the welding machine

Welding operation

Opening the door of the welding machine

Remove the piece

Self-control

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

These activities were converted into 14 basic steps and the final time for analysis is
.shown in Table No. 5
Table 5 list of time measurement of plasma welding

Time Activity ro Time Activity ro
.(seconds) w .(seconds) w
133.8 stoning 8 1.2 Transfer 10 pcs 1
5 Grinding replacement 9 20.8 Remove from cover 2
76.2 polishing 10 45.8 Bilateral peeling 3
54 labeling 11 85 Transfer 2 items to the 4
basket
Transfer 5 pieces from the pallet to the welding
3.8 station 12 20 5
37.8 Covering and arrangement 13 79 hammering 6
1.4 transfer of 10 liners from polishing 14 12.5 Transfer to grinding 7
451.2 Total time (seconds)
221.2 Total loss

By implementing the following two measures, we were able to achieve the impressive
results that you can see in Table No. 6 and 7:

A) Integration of skinning person with packaging
b) Adding an additional person to the stone crushing unit, who is the result of the
merger of the two mentioned units and is the operator of the packaging section. ,
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Table 6 Analysis of time measurement of plasma welding
number of Number of Production time of one|  Time Activity Row
people |production per hour piece (seconds) (seconds).
0.12 Transfer 10 pcs 1
11.25 Remove from cover 2
1 126 28.47 15.4 Bilateral peeling 3
1.7 Transfer 5 items to the 4
basket
40 welding 5
1 %0 40 59 hammering 6
125 Transfer to grinding 7
2 24 151.3 133.8 stoning 8
5 Grinding replacement 9
76.2 polishing 10
! 44 816 54 labeling 11
0.76 Transfer 5 pieces frpm the 12
pallet to the station
1 52 68.7 37.8 Covering and arrangement | 13
0.14 transfer of 10 liners from
polishing 14
The number of production |cycle] Clock |packing|grinding . [Peeled
shifts output welding input
168 151 24 52 24 90 126
-8 66 36 warehouse
Table 7 Improved analysis of plasma welding timing
Unemplqyment Work_ing time Suggested Time o o
according to according to the capacity (seconds) Activity  |person| Activity
capacity proposed capacity
0.12
43 70 1115'15 Peeled
+5 1.7 Transfer 10 pcs| 1
0.76
33 49 37.8 packing
0.14
70 40 welding 1 welding
59
125
48 1353.8 Tgfm?;;" 2 | grinding
p-rr:;ur;ltjirgr?zaioffts cycle gulgpcllft packing |grinding|welding|Peeled "
309 75.65 48 49 48 80 90
-1 32 10 warehouse|

b) The amount of production per hour increased from 24 to 48 units and the production
per shift increased from 168 to 309 units.
c) By eliminating some mods in the production line, including the allocation of
camwire between grinding and welding, additional transportation can be reduced.
d) Also, by creating a place to place the hot plate transversely in the polishing and
cleaning stage, we reduced the time of the operator moving in the production line.
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Figure 7 Balanced line graph before and after improvement
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As you can see in Figure 5, by taking the suggested corrective measures, the idle time
was reduced and the amount of goods stored in the welding unit was reduced by 36
units and in the grinding unit by 44 units.

The amount of production per hour increased from 24 to 48 units and the production
per shift increased from 168 to 309 units.

By eliminating some mods in the production line, including the allocation of camwire
between grinding and welding, we can reduce excess transportation. Also, by creating
a place to place the hot plate transversely in the polishing and cleaning stage, we
reduced the time of the operator moving in the production line.

Discussion and Conclusion

Value stream maps can be drawn in a single way for all businesses, and they can be
scaled up and down so as to include, so to speak, from the molecule to the customer.
In this case study, by applying value stream mapping using industrial engineering
tools, we achieved results, the most important of which are:

- Reducing the cost of resources by 50%

- 50% increase in production capacity
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