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PT. XYZ is the largest shipyard company in Indonesia. In the ship
production process, PT. XYZ Indonesia strives to provide the best for
consumers, especially in terms of the quality of making the KCR-301 ship,
where during the welding process there are still several defects such as
Incomplete Penetration, Incomplete Fusion, Slag Inclusion and Porosity.
The purpose of this study was to determine the percentage of the most
dominant defects in welding and provide recommendations for improving
the quality of welding on the KCR-301 ship using the seven tools method.
Based on the results of the study, it was found that the most dominant
defect in welding quality was Incomplete Penetration of 800 mm (2.93%),
then followed by Incomplete Fusion defects of 630 mm (2.31%), Slag
Inclusion defects of 595 mm (2.18%), and Porosity defects of 460 mm or
(1.69%). The proposed improvements to the most dominant ones with
the proposed recommendations for improvement are to emphasize to the
welder to be required to better understand the procedures and SOPs that
will be used to weld properly.
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A. Introduction

The quality of a product can determine the sustainability of a company [1].
The main variable consumers consider when choosing a product, aside from the
price, is the quality of the product [2], [3]. A quality product can be produced from
a process that is also of high quality [4], [5], [6]-

PT. XYZ is the largest shipyard company in Indonesia. In the ship production
process, PT. XYZ Indonesia strives to provide the best for consumers, especially in
terms of the quality of making the KCR-301 ship, where during the welding process
several welding defects were still found, namely Incomplete Penetration (IP),
Incomplete Fusion (IF), Slag Inclusion (SI), and Porosity (POR). From the observed
welding, it was known that there were several defects in the KCR-301 ship with a
total of 9.3% of defects.

From the problems above, this study aims to determine the most dominant
percentage of defects and the factors causing defects and to provide suggestions
for improving welding quality. In this research, the Seven Tools method is used.
Seven Tools is a collection of tools that can be used for the purpose of analyzing
data through mapping, compiling data, making diagrams, to tracing things that
might happen and can clarify a phenomenon that is happening in a company [7],
[8], [9], [10].

The Seven Tools are easy to understand and implement, even for non-
experts. Unlike more complex quality control methods. The tools can be used
across various industries and for a wide range of quality problems [11]. They are
flexible and not tied to any particular product type or process [12]. The tools are
based on quantitative data, allowing objective decision-making. Tools like
histograms and control charts make it easier to analyze trends and variability in
product quality [13], [14]. These tools can often be implemented quickly, providing
immediate insight into quality problems [15]. The Seven Quality Tools are effective
for organizations looking for a simple, affordable, and reliable method to improve
product quality [16]. Therefore, in accordance with the problems above, the
researcher applies the Seven Tools method to find out the causes of product
defects to provide suggestions for improving welding quality control at PT. XYZ.

B. Research Method

The method used in this research is the Seven Tools method. The Seven Tools
method is a method that has been widely used to control the quality of a product.
The stages of the Seven Tools method includes:

1. Data collection of product defects Types of welding defects. There are
several types of welding defects at the location where the observation was
conducted. The types of defects that occurred were also found in previous
research on welding defects [17], [18], [19].

a. Slag Inclusion (SI)

b. Incomplete Penetration (IP)
c. Incomplete Fusion (IF)

d. Porosity (POR)

2. Data processing using the Seven Tools (Check sheet, Histogram, Pareto,
Scatter, Flow Diagram, Control Chart, Cause and Effect Diagram) [20], [21],
[22].
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3. Next, an analysis and discussion are conducted, and a conclusion is drawn.

C. Result and Discussion

The data that has been collected is the basis for making Current Stream
Mapping. Identification is carried out by mapping the goods delivery process
through Value Stream Mapping. The mapping contains information on the process
flow, category and time for each group of activities, namely value added, non-value
added, and neccessary non-value added, the number of activities in each activity
group, the total time for each activity group, and the total time for all activities
mapped as follows.

The data used in this study is the data during the production process, namely
the KCR 301 ship with a total welding of 27270 mm and welding data with 4 types
of defects, namely Incomplete Penetration (IP), Incomplete Fusion (IF), Slag
Inclusion (SI), and Porosity (POR), then processed using the Seven tools method:

1. Check Sheet

Check Sheet or the inspection sheet is a tool used to record the results of
data collection and present data in a communicative form so that it can be
converted into information.

Table 1. Check Sheet

No Item Types of Defects
Slag Porosity Incomplete  Incomplet
Inclusion Penetration e Fusion
1  Fore Bullbouse
Bow (FBB) LXXV LX CX LXXXV
2 House Pipe CLXXX CXXX CCXXV CLXX
3  Stern Tube CLX CXX CCX CLXXV
4  Me Seat CLXXX CL CCLV CC
2. Stratification

Stratification is a stage for grouping data into groups that have the same
characteristics [23]. According to the data collected, the criteria are set for defects
in the welding of the KCR 301 ship.

Table 2. Stratification

No [tem Type of Defects Disabled
Slag Porosity = Incomplete Incomplete  (mm)
Inclusion Penetration Fusion
1  Fore Bullbouse Bow 75 60 110 85 330
(FBB)
2 House Pipe 180 130 225 170 705
3  Stern Tube 160 120 210 175 665
4  Me Seat 180 150 255 200 785
D 595 460 800 630 2485
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3. Histogram
A histogram is a bar chart that depicts a number of data grouped into
classes at certain intervals.

Histogram
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Figure 1. Histogram

Based on Figure 1, it can be seen that the sequence of intervals of each type
of defect that occurs most often includes Incomplete Penetration (IP) defects of
740 mm, Incomplete Fusion (IF) defects of 600 mm, Slag Inclusion (SI) defects of
555 mm, and Porosity (POR) defects of 460 mm.

4, Pareto Chart
A Pareto chart is a bar graph that is often used as an interpretation tool to
rank each type of defect from largest to smallest [24].

Pareto Chart
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Figure 2. Pareto

Based on Figure 2, it can be seen that the most dominant type of defect seen
from the cumulative percentage is Incomplete Penetration (IP) with a percentage
of (2.9%), followed by Incomplete Fusion (IF) with a percentage of (2.31%), then
Slag Inclusion (SI) with a percentage of (2.18%), and Porosity (POR) with a
percentage of (1.69%).

5. Scatter Diagram

Scatter Diagramused to show the relationship or correlation between two

measurements of the defect-causing factors related to a characteristic [25].
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Figure 3. Scatter Diagram

Based on Figure 3, the four types of defects show that there is a positive
relationship (positive correlation) where an increase in variable X is followed by
an increase in variable Y, meaning that when there is an increase in welding, there
is also an increase in the number of defects and vice versa.

6. Control chart
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Figure 4. Control Chart
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defects that occurred were still within control limits (none were out of control).
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Figure 5. Fishbone

Based on Figure 5, the causes of defects in each factor can be identified. For
Incomplete Penetration (IP) defects, the cause of the problem is reviewed from the
machine, human, and work method. For Incomplete Fusion (IF) defects, the cause
of the problem is reviewed from the material, machine, and work method. For Slag
Inclusion (SI) defects, the cause of the problem is reviewed from the human,
machine, and material. For Porosity (POR) defects, the cause of the problem is
reviewed from the material, human, and environment.

D. Conclusion

The conclusion that can be drawn based on this study is that the most
dominant defect in welding quality is Incomplete Penetration (IP) of 800 mm or
(2.93%), followed by Incomplete Fusion (IF) of 630 mm or (2.31%), Slag Inclusion
(SI) of 595 mm or (2.18%), and Porosity (POR) of 460 mm or (1.69%). The
Incomplete Penetration (IP) defect factor with the determination of the root gap is
too small or too narrow.
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