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This study analyses the quality of FR S/C Side RH Bracket
products at PT BMI, especially concerning the nut dragging
problem, which is often the main defect. This study aims to
analyze and improve the nut dragging defect problem in FR
S/C Side RH Bracket products, as well as provide an
understanding of the effectiveness of the improvement in
reducing the number of defective products. The analysis
shows that FR S/C Side RH Bracket products with nut
dragging problems are the most frequent defects, reaching
632 defective units or about 60% of the total defective
products before improvement. The Failure Tree Analysis
(FTA) method was used to identify the root cause of the nut
dragging problem, which revealed that machine factors were
generally the main cause, especially setting the spot welding
machine parameters too high. In response, improvements
were made by changing the parameters on the SW.03 spot
welding machine and adding a cooling water line. The
results showed a significant decrease in defective products,
totaling 1320 units. After the improvement, only 141 units
were defective. This research provides an in-depth
understanding of product quality issues at PT BMI. It offers
solutions to improve product quality and meet customer
expectations in the highly competitive automotive industry.
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1. INTRODUCTION

driven automotive manufacturers to prioritize

As one of the critical sectors in global
manufacturing, the automotive industry has
experienced rapid development in recent
decades (Imansuri et al., 2023;
McKinsey&Company, 2016; F Sumasto et al.,
2020; Tan & Li, 2021). Technological
improvements, intensifying competition, and
ever-increasing customer expectations have

the quality of their products. High quality is
critical to winning customer trust, maintaining
brand reputation, and meeting stringent
standards imposed by industry regulatory
bodies (Nabiilah et al.,, 2018; Razak &
Nirwanto, 2016; Fredy Sumasto et al., 2023).
As an integral part of the global automotive
industry, PT BMI shares the same commitment
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to manufacturing quality. Not only does the
company play a role in producing critical
automotive components, but it is also an
essential partner for many well-known
automotive brands. In this context, product
quality is not just a goal but the foundation of
their  business success. Well-maintained
product quality is essential in the relationship
between automotive component manufacturers
and their customers (Razak & Nirwanto, 2016;
Tama et al., 2015). Customer claims are an
essential indicator that can provide deep insight
into the extent to which product quality is
applied in practice. As a leading manufacturer
of automotive components, PT BMI is not
immune to challenges arising from customer
claims.

This research will explore a product quality
issue arising from a customer claim, specifically
filed by their primary customer, PT TBINA.
This claim relates to the company's FR S/C Side
RH Bracket product, which has been under the
spotlight. The results of 34 customer claims
indicated a problem that must be addressed
immediately. This research not only identifies
the problems faced by PT BMI regarding the
quality of its products but also explores the root
causes. Our primary focus is on the 382 pcs of
Nut Seret defect, which explains most claims.
Outline the methodology used to analyse the FR
S/C Side RH Bracket's product quality,
including using tools such as Fishbone
Diagram, Fault Tree Analysis, Minimum Cut
Set, and Impact-Effort Matrix. The results of
this analysis will provide an in-depth
understanding of the nut-dragging problem and
help us formulate appropriate improvement
recommendations.

In addition to highlighting the importance of
product quality in the automotive industry and
the particular challenges faced by PT BMI, it is
important to articulate the motivation behind
this research and its potential contribution. This
research is motivated by the urgent need for
continuous production quality improvement to
uphold PT BMI's reputation and meet the
growing demands of the automotive market. By
addressing the identified product quality issues
and investigating their root causes, this research
aims to fill the existing gap in the literature
regarding the application of quality

improvement methodologies in the context of
automotive component manufacturing. In
addition, the findings from this research are
expected to provide valuable insights for
industry  practitioners,  academics, and
policymakers to contribute to the overall
improvement of manufacturing  quality
standards and enhance PT  BMI's
competitiveness in the dynamic automotive
sector.

2. LITERATURE REVIEW

Quality control is essential in the manufacturing
industry to increase productivity and reduce
product defects (Fredy Sumasto, Arliananda,
Imansuri, Aisyah, & Purwojatmiko, 2023;
Fredy Sumasto, Nugroho, Purwojatmiko,
Wirandi, Imansuri, et al., 2023). One method
that has been widely used is Failure Mode and
Effect Analysis (FMEA), which is used to
identify the causes of defects and recommend
prevention methods. In the context of the paper
industry in Indonesia (Nurwulan & Veronica,
2020; Fredy Sumasto et al., 2024; Fredy
Sumasto,  Christiani,  Wulansari,  Rozi,
Dzulfikar, et al., 2023) explored the application
of FMEA to identify the root causes of paper
product defects. They calculated the Risk
Priority Number (RPN) to assess the risk level
of various causes of defects. The results showed
that machine disorder and problems with the
whitening machine were the leading causes of
defects with the highest RPN. Similarly,
(Pontororing et al., 2018) discussed using FTA
and FMEA to reduce defects in the welding
process in the automotive industry.

In addition to improving product quality, Fault
Tree Analysis (FTA) has also proven effective
in evaluating safety risks in various sectors.
(Zermane et al., 2022) describe the application
of FTA to identify the causes of fatal falls from
height accidents in the Malaysian construction
industry. They used statistical data and FTA to
identify the leading causes, including lack of
use of Personal Protective Equipment (PPE)
and lack of supervision. Meanwhile, (Nguyen et
al., 2022) described how FTA was used to
evaluate the operational safety of a light rail
rapid transit line in Vietnam. In this case, FTA
was used to identify train collision risks and
develop a theoretical model to assess these
risks.
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Researchers in previous studies also proposed
innovations in applying Fault Tree Analysis
(FTA). (Niloofar & Lazarova-Molnar, 2023)
Created the DDFTAnNb algorithm that allows
the extraction of fault trees from data generated
by a system during its lifetime. They used time
series data of observed defects and Naive Bayes
classification to estimate the system's future
behavior. Meanwhile, (Xiao et al., 2023)
developed a hybrid risk identification model
that uses FTA and Bayesian networks to
analyze critical risks related to uncrewed
aircraft (UAV). The results showed the main
risk factors in UAV safety incidents. Thus, FTA
remains a powerful tool in product quality
evaluation, improvement, and safety risk
assessment in various industrial sectors.

FTA can identify the root cause of product
defects. As illustrated in the study (Nurwulan &
Veronica, 2020), FTA can be used to analyze
and clearly describe the causes of defects in the
production process. By identifying these
causes, SME automotive companies in
Indonesia can understand the factors that cause
problems and take appropriate preventive
measures to address them. FTA also effectively
evaluates safety risks, which is relevant for this
article as it relates to the automotive industry.
As seen in the study (Zermane et al., 2022),
FTA was used to identify the causes of fatal
accidents in the construction industry. In the
automotive context, FTA can be used to identify
risks related to products that may have defects
that could jeopardize user safety. The FTA
process will involve creating an FTA tree that
illustrates the relationship between risk factors
that could affect the safety and quality (Purba &
Deswandri, 2018; Fredy Sumasto, Arliananda,
Imansuri, Aisyah, & Pratama, 2023; Xiao et al.,
2023) of the FR S/C Side RH Bracket product.
This FTA tree will have multiple levels, starting
from the end event, such as a product defect,
down to the causal or root factors of the event.
During this process, validation of the FTA tree
will be done by considering additional data and
simulating various possible scenarios.

3. RESEARCH METHOD

This study's research object is the FR S/C Side
RH Bracket Product. The selection of this
research object is based on the high frequency

of customer claims related to this product from
January to June 2022. The claim data includes
incident or defect reports related to FR S/C Side
RH Bracket products manufactured by the
company. The research will involve a process
of observation and interviews with experts in
the production of FR S/C Side RH Bracket
products to gain an in-depth understanding of
the production process, product specifications,
and risk factors that could affect product safety
and quality.

After the data is collected and an understanding
of the production process is achieved, the
research will continue by conducting a Fault
Tree Analysis (FTA) using TopEvent FTA
software. FTA is used to identify the
components that cause accidents or damage to a
system (ldiyanto & Surya, 2021; Nguyen et al.,
2022; Yaghubpour et al., 2016). In this context,
FTA will be used to identify the root cause of
customer claims related to the FR S/C Side RH
Bracket product, specifically those with the
highest claim frequency. Not all claims will be
identified at this stage, but only the most
significant ones will be analyzed further in PT
BMI. After successfully identifying the root
causes of significant customer claims, the
company will take corrective measures in the
production process to improve the safety and
quality of the FR S/C Side RH Bracket products
produced.

4. RESULT AND DISCUSSION

PT BMI, a company operating in the industrial
sector providing automotive stamping machine
production services, needs help to meet
customer expectations and satisfaction. One of
the problems faced is the presence of products
that do not meet 100% quality standards, which
means that the company is still trying to achieve
zero defect targets in every stage of its
production. The defective products detected at
PT BMI can be divided into two categories:
those that can be fixed through product
improvement and those that cannot. It is
important to note that when customers discover
defective products, this can damage customer
trust and satisfaction with PT BMI. During the
three-month research period, the company
received 15 customer claim  reports
complaining about product shipments that did
not meet specifications or contained defects
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(Table 1.). This problem indicates a severe
challenge in maintaining and improving
product quality and customer satisfaction. In
this section, we discuss the findings and results

of the analysis related to this issue and the
proposed improvement recommendations to
overcome these obstacles.

Table 1. Summary recap claim customer

Delivery .
Part name Month of claim quantity ;)uantlty of Problem
(ncs) efect (pcs)

Angle B January 2023 200 3 Minimal Nuts
Protector Muffler K56 January 2023 200 2 Part Baret
Bracket, Seat Track, LWR RR January 2023 2000 1 Minimal Bending
Bracket, Seat Track, LWR FR January 2023 1400 6 Dent
Bracket FR Seat Cushion Side RH  February 2023 500 34 Nut Seret and others
FLG FLEX, EXH February 2023 600 1 Crack
Bracket Regulator February 2023 3200 2 No Marking
Socket Holder JW1 February 2023 6000 2 NG Plating Rusty/Spotted
Band Exh Pipe HB20 February 2023 400 3 Loose Nut
Plate RR Seat Back Lock RH/LH  February 2022 600 1 Pitch Over
Flange Rear Comp (Bolt) March 2023 240 1 Loose Bolt
Nut Spring March 2023 858 1 No Thread
Flange Rear March 2023 360 4 Pin not entered
Nut M5 March 2023 20000 4 Over Dimension
Collar March 2023 10000 3 Burry

After examining the history of customer claims
at PT BMI (Table 1., the next step is
constructing a bar chart to identify the defective
products most frequently shipped to customers.
This step is essential because many defective

products significantly impact the evaluation of
production activities at PT BMI. Figure 1,
included in this article, displays a bar chart
based on the claims data that has been collected.

Quantity of defect

Collar =2
Nut M5 4
Flange Rear 4
Nut Spring ==
Flange Rear Comp (Bolt) ==
Plate RR Seat Back Lock RH/LH ==
Band Exh Pipe HB20 3
Socket Holder W1 g
Bracket Regulator
FLG FLEX, EXH 1
Bracket FR Seat Cushion Side RH
Bracket, Seat Track, LWR FR 5]
Bracket, Seat Track, LWRRR ==
Protector Muffler K56 me
Angle B 3

0 5

34

15 20 25 30 35 40

Figure 1. Product defect data for each claim

From the bar chart, it can be concluded that
during the three months, the product that
experienced the most defects in customer
claims was the FR S/C Side RH Bracket from

the February production lot, with 34 units
shipped to PT TBINA. Defects in this product
were related to nut dragging and thread defect
issues. Furthermore, it was found that the thread
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defect was caused by the repair process of the
drag nut part performed using a tapping
machine when the product was exchanged with
the existing stock of the defective drag nut at PT
TBINA. Therefore, in this analysis, the data
collected and the research's primary focus is the
FR S/C Side RH Bracket product.

The data used in analyzing the causes of defects
in the FR S/C Side RH Bracket customer claim
is data on the number of defective products

found at PT TBINA. Based on Table 2,
defective product findings data, the next step is
to calculate the damage value in the form of %
and calculate the cumulative defect. Table 3 is
the result of calculating the data on the findings
of defective products at PT TBINA. After
calculating the cumulative number of defects, a
Pareto Chart is then made to more clearly
compare the highest number of defects sent by
PT BMI.

Table 2. Data on defective product findings

Total Sort Type of defect Numbe_r of
Part name Sort Results Defective
(Pcs) Nut-dragging Defective Threads Products (Pcs)
S/C Side RH Sort by PT BMI 788 350 248 598
Total 1288 382 250 632

Table 3. Data on defective in the FR S/C side RH
bracket product

Type of Number of

Percent of

No defect Defects (Pcs) Defects
1 Nut 382 60%
dragging
Defective 0
2 Threads 250 40%
Total 632 100%

Pareto Chart of Type of defect

100
500
500 80
400

50

Number of defect
Percent

40

20
100

Type of defect Nut-dragging Defective Threads
Number of defect 282 350
Parcent 604 395
Cum % 604 100.0

Figure 2. Pareto chart of defect in in the FR S/C
side RH bracket product

Figure 2 shows that nut dragging has the highest
defect frequency, and the cause must be found.
The number of defects totaling 632 Pcs is
detrimental to the supplier and the customer.
From the supplier's side, when that many
defects are found, they must incur additional

costs to send people to sort directly to PT
TBINA and increase production costs to repair
products or waste production costs because the
product cannot be reused. From the customer
side, it reduces satisfaction and trust in PT BMI.
It disrupts the production course because
products that should be able to enter the
following process are hampered because they
have to wait for replacement products from PT
BMI. So, to prevent defective products from
being sent back. Next, a Fishbone Diagram will
be made to determine the root cause of products
with nut dragging defects.

Based on the Pareto Chart, the most significant
number of defective products from the FR S/C
Side RH Bracket is the nut dragging problem.
To minimize these defective products, it is
necessary to identify the factors that cause nut
dragging in the FR S/C Side RH Bracket
product. The Fishbone Diagram is one of the
structured methods used to conduct detailed
analysis to identify the causes of non-
conformity or problems that occur. In the
research, it is only devoted to tackling Nut-
Dragging because the handling is carried out in
collaboration with the QCC Team. The
following is Figure 3. Fishbone Diagram of the
FR S / C Side RH Bracket product with the
problem of Nut Dragging.

802



IJIEM (Indonesian Journal of Industrial Engineering & Management) Vol 5 No 3 October 2024, 798-811

Tip spot is worn out
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Figure 3. Fishbone diagram of nut-dragging defect

Figure 3 shows four factors that cause the FR
S/C Side RH Bracket to experience nut
dragging: Man, Material, Machine, and
Method. After knowing the common factors
that can cause nut-dragging defects, a Fault tree
analysis (FTA) is made to find out the root
cause of products that have nut-dragging
defects. In making a Fault Tree Analysis (FTA),
general factors that can cause the nut dragging

defect are identified. After these common
factors are found, the next step is to identify
more specific factors from these common
factors to determine the primary factors or
essential events that underlie the problem.
Figure 4 shows the Fault tree analysis based on
the fishbone diagram using TopEvent FTA
software.

Nut-Dragging 3

Man Material

A z
Operators are Operaters do not Deformed nut Tip spot is worn out
inconsistent in understand point checks
performing work
At Az El 82

Method Machine

C D
No sorting and thread | Parameter settings onthe| | Unstable spot welding | | Parameter settings on the
checking before delivery | spot welding machine do machine spot welding machine are
not have a standard still ot optimal
f<] = H D1
Spot welding machine Cooling water is poorly
overheats frequently distributed
E1 E2

Figure 4. Fault Tree of nut-dragging defect

Figure 4 is a fault tree analysis of the problem
of nut-dragging defects in FR S/C Side RH
Bracket products. A name is given to each basic
event and intermediate event to facilitate the
calculation of the value weight of each basic
event. Later, the most significant value weight
is the leading root cause that must be fixed
immediately. Table 4 shows the probability of
occurrence of each basic event.

Table 4. Frequency of occurrence of each basic event

Basic Event Frequency of occurrence per month
Al 3
A2
Bl
B2
C1
(67
D1
El
E2

Total

OO OONNEFEDNDN

w
o
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Table 4 is the frequency of occurrence within a
one-month time frame where the data taken in
February 2023 corresponds to the month of
Claim Customer PT TBINA. The following is
an explanation of each frequency of occurrence
of the basic event. (1) Basic Event Al is taken
from the last lot of production, where this lot is
sent to PT TBINA. It is estimated that the
operator did not do sampling in the process of 3
events because the standard check is carried out
at the process's beginning, middle, and end, (2)
Basic Event A2 is taken based on two lots
before the customer claim by PT TBINA, (3)
Basic Event Bl is two times production
activities before the claim occurs with a total
production of 6000 pcs, (4) Basic Event B2
obtained one tip spot finding that has been AUS
used during the process at the time of the
incident, (5) Basic Event C1 was two times
delivery activities the last time before the claim
occurred with a quantity sent to the customer of
1638 pcs, (6) Basic Event C2 is taken from the
production lot after the PT TBINA customer
requirement, which requires the Part and Nut to
be Burnt, which is two lots, (7) Basic Event D1
is six times production activities before a claim
occurs with a production quantity of 6000 pcs,
(8) Basic Event E1 as many as three times
machines overheat in one production. Based on
two times production activities, (9) Basic Event
E2: As much as six times, cooling water must
be distributed correctly to the machine. This
event is based on the occurrence every time the
machine is unstable while in production.

Based on the basic events described, a Fault tree
Analysis of the Nut Dragging problem is made
by entering data on basic events according to
the model type and frequency of occurrence in
Table 4 Frequency of occurrence of each Basic
Event. Figure 5 shows the Fault Tree Analysis
according to the frequency of occurrence that
has been described.

From the results of the Top Event Evaluation in
Nut Dragging Problem using TopEvent FTA

Software above, it can be concluded that the
most significant root cause is event D, namely
the machine with a probability value of 0.993.
The following is the calculation of the weight of
each basic event based on the probability value
per month in TopEvent FTA Software:

A =Alx A2
=0.950213 x 0.864665
=0.822

B =B1x B2
=0.864665 x 0.632121
=0.547

C =ClxC2
= 0.864665 x 0.864665
=0.748

D =(E)x D1
=(E1xE2)x D1
=(0.997521 x 0.997521) x 0.997521
=0.993

TE =A+B+C+D
=0.822 + 0.547 + 0.748 + 0.993
=3.108

Minimal Cut Set Contribution:

A =0.822/3.108
=0.264

B =0.547/3.108
=0.176

C =0.748/ 3.108
=0.241

D =0.993/3.108
=0.319

The machine gets the most considerable
Minimal Cut Set contribution value of 0.319, so
this factor must be improved immediately.
Furthermore, an effort impact matrix will be
made (Table 5.) to determine the improvement
decision according to the root cause of the
problem. Based on Table 5, the proposed
improvement plan will be mapped into the
Impact-Effort Matrix to determine how much
effort is required to make improvements and the
resulting impact. Figure 6 shows the Effort
Impact Matrix based on the proposed
improvement plan.
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Q=3.108
| | | |
A B C D
Q=0.8216 Q=0.5466 Q=0.7476 Q=0.9926
1 1 1 1
| 1 | 1 | 1 | 1
Al A2 B1 B2 (9] c2 E D1
Q=0.9502 Q=0.2647 Q=0.2647 Q=0.6321 Q=0.8647 Q:O..BEAT Q=0.995 Q=0.9975
E1 E2
Q=0.9975 Q=0.9975
4
2) TE Evaluation Minimal Cut Set contribution
The contribution of a Minimal Cut Set is equal to its
probability divided by the sum of the probabilities of all
the Minimal Cut Sets. fl
£ 1 : of 1(4 items) Contribution= (Minimal Cut Set probability)/(sum of the
prababilities of all the Minimal Cut Sets)
Minimal Cut Set Order Unavailability Contribution @
|:| D1.E1.E2 3 0.992582 0319321 |
2 A1A2 2 0.821616 0.26432 ]
3 ez 2 0.747645 0240523 [N
4 B1.B2 2 0.546572 0.175836 |
Figure 5. Fault tree analysis evaluation of nut-dragging defect
Table 5. Improvement proposal plan
Suggested . .
Code 99 Impact Weight Effort Weight
Improvements
S1 Purchase a new New engines are not sure to It is costly and time-
Spot Welding prevent overheating in the long 2 consuming. 4
Machine run
S2 Looking for atype The nut is not easily deformed It takes a lot of time and
of nut material due to the high heat resistance increased costs to buy
- . . 4 3
that is not easily of the nut material. the nut.
deformed
S3 Changing the spot  Nut not deformed. It is not costly and time-
welding machine 4 consuming to search for 2
parameters the right parameters.
S4 Added cooling The spot welding machine does Low cost and short time

water pipe lines
and water flow
indicator

not overheat easily and the

operator can know the flow of 3
water because it is equipped

with a water flow indicator.

to add cooling water
lines and water flow 2
indicator.

Figure 6 Impact-Effort Matrix shows that the
proposed improvement plan is to change the
parameters of the spot welding machine (S3)
and add cooling water pipelines and water flow
indicators (S4). It was chosen because the
Quick Wins chart requires little effort and
produces a significant impact. After obtaining
the root cause of the nut-dragging problem and
deciding to propose improvements, an
improvement or repair is carried out to avoid

repeating the mistake in the next lot. However,
before the improvement is made, there is a nut
strength standard related to the problem in the
FR S/C Side RH Bracket product. Figure 7
Check Sheet FR S/C Side RH Bracket.
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IMPACT-EFFORT MATRIX

EFFORT

Figure 6. Impact-effort matrix of proposed
improvement

Figure 6 Impact-Effort Matrix shows that the
proposed improvement plan is to change the
parameters of the spot welding machine (S3)
and add cooling water pipelines and water flow
indicators (S4). It was chosen because the
Quick Wins chart requires little effort and
produces a significant impact. After obtaining
the root cause of the nut-dragging problem and
deciding to propose improvements, an
improvement or repair is carried out to avoid
repeating the mistake in the next lot. However,
before the improvement is made, there is a nut
strength standard related to the problem in the
FR S/C Side RH Bracket product. Figure 7
Check Sheet FR S/C Side RH Bracket.

Figure 7 shows the Check Sheet Bracket FR S/C
Side RH nut strength standard (Peel Strength
Nut 25.2 Nm), and the standard is multiplied by
2 to 50.4 Nm. PT BMI does this to ensure that
the nut on the part in the spot welding process
cannot be separated or strong. The improvement
is given as follows:

1. The root cause of the nut dragging
problem, namely the spot welding machine
parameters that are too high, which causes
deformation of the nut, an improvement is
made by changing the parameters of the
spot welding machine on the FR S/ C Side
RH Bracket product so that in the future
the nut does not drag again. Figure 8 is the
spot welding machine used on the FR S/C
RH Bracket part.

BMI-CS-0C- 446
1-Dec2022

,,,,,,,,,,,,

Tolgment

nnnnn a Checked Approved

a_Other
VTN QOO0 Ren O

Figure 7. Check sheet bracket FR S/C side RH
(spot welding)

Figure 8. Spot welding machine (SW.03)

Based on Figure 8, the Spot welding
machine used on the FR S/C Side RH
Bracket is SW. 03. Before making changes
to the parameters, it is advisable to
understand the function of the spot welding
machine parameters first. Here is the
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function of each parameter of the spot
welding machine: (a) SEQUENCE is a
welding sequence that includes the squeeze
stage until the end of the program, (b)
SQUEEZE is the duration required for the
upper electrode to meet the lower electrode
and a waiting time of 3-5 cycles before the
welding time is activated, (¢) UP-SLOPE is
when the welding current is gradually
reduced so that the outgoing current does
not increase immediately but rises slowly.
Its value ranges from 1 to 3 cycles, (d)
WELD TIME 1 is the duration required for
the first weld, (¢) WELD CURRENT 1 is
the ampere current used to melt the material
to be welded first, (f) WELD TIME 2 is the
duration required for the second welding.
(note: if required), (g) WELD CURRENT 2
is the ampere current used to melt the
material to be welded second. (Note: If
needed, (h) COOL TIME 1 is the pause
time between weld 1 and weld 2. (note: if
needed), (i) HOLD TIME is the time used
to hold the plate after it is melted so that it
does not change its position, (j) OFF TIME
is the pause time used for SEQUENCE
repetition. (Note: If needed)

Table 6 is an improvement to the FR S/ C
Side RH Bracket—changes in welding time
and welding current parameters on the spot
welding machine. The welding time
parameter before improvement is 0.07 S
(Second), and after improvement is reduced
to 0.06 S (Second). Furthermore, the
welding current parameter before the repair
was 12.5 A (Ampere) and reduced to 12.3 A
(Ampere) after the repair. This improvement
is done to reduce the potential for
deformation of the nut, which will cause the
nut to drag. Table 7 shows the results before
and after improvement.

Table 6. Before improvement and after
improvement parameters

Before Improvement  After Improvement

Welding Time = 0.07 Welding Time = 0.06

88 ¢ 4123

Welding Current = Welding Current =
12.5 (A) 12.3 (A)

2. Furthermore, improvements were made to

the problem of engine cooling water needing
to be distributed appropriately. The basic
event is an unstable spot welding machine.
Although the percentage value is
insignificant, improvements are also made
because it has a significant enough number
of events. If improvements are made, it will
further minimize the potential for nut-
dragging defects to occur again and not
interfere with productivity. Table 8 shows
the improvement of the unstable spot
welding machine. Based on Table 8. The
first improvement is adding the cooling
water line to two lines. Furthermore, the
second improvement is adding a water flow
indicator that detects that the cooling water
works correctly during the process. This
improvement is done to eliminate errors in
the basic event of an unstable machine.
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Table 7. Results before and after improvement

Result

Before Improvement After Improvement

Burnt
Part Burnt

Part

’Thread Gauge
No Go Thread

loose Gauge Go

Nut Not loose

Burnt Part, Torque 75.9 Nm (OK) & Nut not

Burnt Part, Torque 65 Nm (OK) & Nut Drag dragging

Table 8. Improvement of unstable spot welding machine
Before Improvement After Improvement

S

A\

Water

- A

pielinircuit only 1 line Added water pipe circuit line to 2-lines

There's no water flow indicator Added water flow indicator
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Table 9. Data on defective product findings after improvement

Total Sort Type of defect Numbe_r of
Part name Sort Results Defective
(Pcs) Nut-dragging Defective Threads Products (pcs)
S/C Side RH Sort by PT BMI 834 10 126 136
Total 1320 12 129 141

Table 9 shows the defective product finding
data after implementing the improvement on the
FR S/C Side RH Bracket component. This data
records the sorting results from two factories,
PT TBINA and PT BMI, and the details of the
defect types found, including Nut-dragging and
Defective Threads. After implementing the
improvement, the total sort results from PT
TBINA reached 486 units, with only 5 products
found to have defects, consisting of 2 cases of
Nut-dragging and 3 cases of Defective Threads.
Meanwhile, in the sorting by PT BMI, out of a
total of 834 units, 136 defective products were
found, of which 10 were related to Nut-
dragging and 126 were related to Defective
Threads.

Overall, the sorting results from both factories
totaled 1320 units after implementing the
improvements. Of these, only 141 units were
found to be defective, with 12 cases related to
Nut-dragging and 129 cases related to Defective
Threads. This data gives an idea of the
effectiveness of the improvement in reducing
the number of defective products, showing a
significant improvement in quality control after
implementing  appropriate  improvement
measures.

5. CONCLUSION

This study investigated and analyzed the
product quality problems faced by PT BMI,
focusing on the FR S/C Side RH Bracket
products delivered to the customer, PT TBINA.
The analysis concluded several important
points that provide a deep understanding of the
problem. First, it was identified that the FR S/C
Side RH Bracket product with nut dragging was
the most frequent defect, with 632 defective
units, or about 60% of the total defective
products before repair. In addition, the thread
defect in this product, which accounted for
about 40% of the total defects, originated from
the repair process of the drag nut part using a

tapping machine during the exchange with the
existing defective drag nut stock at PT TBINA.

Secondly, the analysis involved the Fault Tree
Analysis (FTA) method to identify the root
cause of the nut-dragging problem. The results
showed that machine factors were generally the
main cause, with a high probability of Minimal
Cut Set. Setting the spot welding machine
parameters too high was one of the main causes
of deformation in nut dragging. Third, in
response to these findings, improvements were
implemented by changing the parameters on the
SW.03 spot welding machine and adding a
cooling water line with a water flow indicator.
These improvements proved effective, with
positive results seen in the delivery of three
consecutive lots without any cases of nut
dragging.

Furthermore, comparing the results before and
after the improvement provides a better
understanding of the effectiveness of the
corrective action. Before the improvement, 632
defective units were found, whereas, after the
improvement, the number of defects decreased
drastically to only 141 units. This comparison
shows a significant improvement in quality
control after implementing appropriate
remedial measures.

Finally, in response to the research objectives,
further research themes are recommended to
explore product quality issues in the automotive
industry. This research theme could include
further analysis of other possible root causes of
the problem and the implementation of more
proactive prevention strategies. The practical
implication of this research is that it provides
valuable guidance for automotive companies,
especially PT BMI, in improving their product
quality and meeting customer expectations in
this highly competitive industry. Theoretically,
this research contributes to understanding the
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application of product quality analysis methods
in the automotive industry and broadening the
insight into the importance of strict quality
control in achieving competitive advantage.
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