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Abstract. Automated maintenance is a maintenance strategy where machine operators monitor their equipment and
make changes and perform minor maintenance tasks. The ultimate goal of total production maintenance is to improve
the efficiency of a company's overall equipment. That's why it starts with autonomous maintenance. This efficient
maintenance is simple and frees employees from worrying about routine maintenance tasks, allowing them to focus on
specialized care programs, alternative database management, data storage, data analysis, and sensor technology. The
evaluation options are preventive maintenance, condition-based maintenance, and predictive maintenance. The fuzzy
ARAS method determines the optimal solution at a short range from the analysis and the negative-optimal solution at a
long distance from the solution, but the relative importance of these distances is not significant. The results show that
condition-based maintenance ranks first, while predictive maintenance has the lowest rank.

1. Introduction

The first pillar of a total manufacturing maintenance strategy is autonomous maintenance. If an operator is trained in
autonomous maintenance, they will have thorough knowledge of routine tasks such as cleaning, lubrication, and inspection.
Operators must take ownership of their equipment and the surrounding area. Before starting up a machine, regular
inspections should be conducted, and operators should be trained in technical skills. An autonomous inspection schedule
should be standardized. The fuzzy ARAS method is a complex world that uses comparisons of events to achieve
understanding. The performance of the Fuzzy ARAS substitution method determines each alternative rate and also calculates
the best alternative. The fundamentals of the fuzzy ARAS method involve the decision-making body using numerical values
to consider criteria-based assessment and the relative importance of the criterion to provide evaluations of possible
alternatives. In real-world problems, determining accurate weights for dependent criteria and the use of alternatives can be
difficult to consider.

2. Autonomous Maintenance

The ultimate goal of autonomous maintenance is to improve the overall equipment productivity of the company, which is
the main objective of maintenance. It is an efficient way to avoid worrying about routine maintenance tasks for maintenance
staff, allowing them to focus on specialized maintenance plans. The maintenance training pillar aims to enhance ownership
and autonomy for the pilot crew through OEE measurement and education on operator skill levels. TPM (Total Productive
Maintenance) is a creative way to reduce downtime and improve productivity by helping operators deal with daily increases.
It consists of six cores, which focus on solving equipment downtime, setup and repair time, idle and minimal interruptions,
reduced speed, defects in performance, and reduced yield. This case study focuses on the Autonomy and Equipment
Effectiveness (OEE) of a research institute in the automobile industry, explaining how autonomous maintenance reduces
downtime and increases machine efficiency. Maintenance is generally considered a support system, and it is productive but
does not directly make money. The main objective of this case study is to consider the current maintenance system of the
company and the overall equipment productivity using a self-maintenance competency framework. Autonomous maintenance
plays an important role in increasing productivity and quality in a manufacturing department by focusing on preventing major
losses. The pillars of TPM use primarily six major losses to reduce the overall equipment losses and improve operational
efficiency (OEE). The key to equipment performance is minimizing these losses while improving working conditions, which
in turn improves productivity, quality, and profitability. High-level management implements total production maintenance,
while autonomous maintenance (AM) is usually given more importance. When implementing TPM in industries, autonomous
maintenance is the most important function to perform. It is an internal function implemented within the TPM to reduce the
cost of maintenance. Tools and machinery require proper maintenance, and autonomous maintenance provides the right kind
of help to the operator, ensuring that the machine has minor failures and continues production even if malfunctions occur,
which can lead to energy losses and speed losses. The Autonomous Maintenance (AM) audit standardization sheet is
established in section 4.7 to measure the effectiveness of autonomous maintenance audit work and assess the AM work.
Autonomous Maintenance, also known colloquially as jitsu-hosen, is a Japanese concept that is critical to the success of
Practical TPM. In practice, operators can avoid unplanned machine downtime by checking their respective devices, cleaning,
lubricating, adjusting, and taking simple countermeasures. The role of production operators in AM ensures that tasks are
planned, and easy daily maintenance can be performed without maintenance actions. In other words, AM is designed to allow
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production operators to maintain their own equipment independently without notice or instruction from the maintenance
department [2]. Before proceeding with the fugquai (abnormality) detection and remediation program, 5s operations and
autonomous maintenance team formation should be established. The effectiveness of autonomous maintenance can be
determined by measuring Line-wide equipment effectiveness (OEE) production before and after processing. This detects and
measures equipment losses based on CNC availability, efficiency, and quality ratio in an automated parts manufacturing line
for machining. Continuous improvement is achieved through the Kaizen process, which is used to restore damaged
components and equipment. Earlier OEE results were compared with records received and processed after each day of
processing. However, the final result still fell short of the organization's goal. In practice, the average OEE results ranged
from 65.8% to 80.4%, which suggests a need for wider improvement. The main objective is to formalize the target OEE rate
of the corporation, as the engine is old and gradually reaches the degradation factor along the tank curve. Autonomous
alignment games are completed using operators with technical assistance from security personnel. Operator's autonomous
routine maintenance, which includes a thorough evaluation of the other pillars of Productivity Maintenance (TPM), is carried
out by operators independently and is referred to as renewals. Autonomous Maintenance is one of the pillars of TPM,
recognized in Japanese as jishu hosan. This self-contained maintenance work brings people together in teams to stabilize
production and maintenance conditions and prevent equipment wear and tear. These duties are for post-shift operators, so
security personnel can perform different dynamic security tasks. The focus is on achieving the goals of autonomous
maintenance, program production, and implementation of projects [3]. Manufacturing firms operate in a competitive market
where productivity output is key to survival. Improving production efficiency is critical as it has a direct relationship with
process control and device performance. The absence of accurate productivity measurement indicators is a challenge for
manufacturing companies as they cannot determine whether their production line is operating optimally. An unstable and
uncontrolled process can result in non-conforming products, which ultimately affects overall production efficiency. The
integration of manufacturing processes can improve productivity. This study focuses on evaluating manufacturing
productivity in the tiles manufacturing industry through continuous improvement of equipment performance and process
control. The Overall Equipment Effectiveness (OEE) is proposed as an indicator for measuring equipment performance. The
Defining, Measuring, Analyzing, Improving, and Controlling (DMAIC) approach is used to analyze and improve
performance. Statistical Process Control (SPC) is recommended as a function for monitoring process quality performance,
and the seven basic tools are used to cope with manufacturing process variations. Autonomous maintenance (AM) is used to
empower operators to perform additional improvement and preventive measures on their own machines, which includes
polishing to improve mechanical performance. "Make in India" is a slogan that emphasizes India's growing manufacturing
sector, particularly the Micro, Small, and Medium Enterprise (MSME) sector, which contributes approximately 33% to the
Gross Value Output (GVO) of production. Maintenance cost can account for 15%-70% of the total cost of operating a
complex system, making the implementation of autonomous maintenance in the MSME sector an important cost reduction
strategy. Engineering and manufacturing autonomous maintenance involves the participation of all employees in the
planning, equipment design, use, and maintenance. Encouraging maintenance autonomy through management activities
promotes employee participation in maintenance. An optimal level of autonomous maintenance is scheduled to reduce
inventory, taking into account capacity constraints, demand, and service requirements. The decision maker chooses the stock
level to maximize equipment efficiency and safety. Autonomous maintenance (AM) is a maintenance approach that involves
empowering operators to carry out routine maintenance tasks on their own equipment. The main objective of AM is to reduce
the maintenance workload on technicians and improve equipment reliability and availability. However, implementing an AM
program can be challenging, as it requires a significant organizational change and may face resistance from employees. One
of the benefits of AM is the reduction in maintenance costs and inventory savings generated through maintenance. By
comparing the relevant fixed costs with the savings generated by AM, a decision can be made on whether to implement a
Total Productive Maintenance (TPM) system. A case study of a semiconductor company in Malaysia showed that
implementing an AM program helped reduce technician workload and improve productivity. However, implementing AM
requires a significant organizational change that may face resistance from employees. To enable AM, organizations need to
consider factors such as organizational structures, worksite management systems, personnel responsibilities, performance
incentive systems, competency development, and the use of information technology. Some of the difficulties faced in
implementing AM include resistance to change, insufficient resources, inadequate understanding of the methodology and
philosophy of AM, and sectoral barriers within a business unit. Additionally, some employees may view AM as a threat to
job security, as it involves additional work or responsibilities. However, with proper planning and implementation, AM can
significantly improve equipment reliability and availability, reduce maintenance costs, and improve productivity. [8].

3. Fuzzy ARAS Method

The additional charge (ARAS) introduced by Zavatskas and Zavatskas (2010) can be understood as the use of comparisons
based on simple relationships of complex world phenomena (Turskis and Zavatskas, 2010). The ARAS method is used to
determine the overall performance of options by calculating each trade fee for the best opportunity. According to the simple
ideas of the ARAS technique, the selection panel uses numerical values on rating scales to measure the criticality of possible
options and their importance in real-world problems. Determining the accuracy of substitutions and weights is largely up to
the test manufacturer (Yazdani-Chamzini and Yakhchali, 2012). The fuzzy method applicability should be suitable for real-
world cases; therefore, the Fuzzy Logic and ARAS Technique Fuzzy ARAS method have the shape of most real-world
problems.

Copyright@ REST Publisher 36



Kurinjimalar Ramu.et.al /Journal on Electronic and Automation Engineering, 1(1), December 2022, 35-46

To demonstrate the ARAS approach, a real case study of the assessment of microclimate in confined work rooms is
presented. According to the newly proposed ARAS technique, the main point of project evaluation is that the capacity
complexity of the alternative determines the cost of the performance utility function [9]. State-of-the-art photo-fuzzy MCDM
analysis is presented to validate nine novel photo-fuzzy ARAS techniques. Finally, Spearman's rank correlation coefficients
are used to test the stability of the developed image blurring ARAS technique and PFS-based MCDM strategies [10]. A
Fuzzy ARAS Approach for Locating Logistics Centers: A fuzzy level AHP method is used to find the weights. Supplier
selection disturbed Turskis and Zavatskas' gray ARAS technique, and Zavatskas used the primary installment ARAS
approach to find the most suitable and safe alternative. According to Kersuliene and Turskis' wise weight ratio analysis
(Svara) and labor selection method, they overcome the difficulties in fuzzy ARAS techniques. A Fuzzy ARAS method is
used to assess the overall performance of Lithuanian financial sectors by BaleZentis et al. The state method is used to solve
the employee selection problem by Dudlow et al. The ARAS machine was adopted to determine the most suitable
technology for erecting pile-columns by Zavatskas et al. A combined AHP-ARAS approach was used to evaluate project
managers on techniques using Zavatskas et al. Combined AHP and gray-based ARAS strategies were used for traditional
projects with the help of Darskis et al. KerSuliene and Turskis proposed AHP and fuzzy weighted product version combined
with ARAS techniques to evaluate fuzzy accounting authorities. The AHP-ARAS method was used to prioritize cultural
historic houses by Kudut et al. Zamani et al. coordinated methods for a dairy food company brand extension strategy
selection problem in ANP and Fuzzy ARAS. A sophisticated building block of AHP-ARAS using Medinekin et al. was used
to solve the certification problem technique. Stanujic proposed the ARAS approach based on valued fuzzy units. Combined
AHP and Fuzzy ARAS techniques were used for ranking port locations by Zavatskas et al. Liao et al.'s AHP-ARAS
technique for solving the dealer selection problem is an integrative multi-phase goal programming. Note: | made a few
corrections based on grammar and syntax. However, there were some parts of the text that were unclear or lacked context.
Please let me know if you need further assistance. The additional charge (ARAS) introduced by Zavatskas and Zavatskas
(2010) can be understood as the use of comparisons based on simple relationships of complex world phenomena (Turskis
and Zavatskas, 2010). The ARAS method is used to determine the overall performance of options and calculates each trade
fee for the best opportunity. According to the simple ideas of the ARAS technique, the selection panel uses numerical values
rating scales to measure the criticality of possible options and their importance in real-world problems. Determining the
accuracy of substitutions and weights is largely up to the test manufacturer (Yazdani-Chamzini and Yakhchali, 2012). Fuzzy
method applicability should be suitable for real-world cases. Therefore, the Fuzzy Logic and ARAS Technique Fuzzy ARAS
method have the shape of most real-world problems. The Addition Ratio Assessment (ARAS) Method is demonstrated
through a real case study of the assessment of microclimate in confined work rooms. According to the newly proposed
ARAS technique, the main point of project evaluation is that the capacity complexity of the alternative determines the cost of
the performance utility function [9]. A state-of-the-art photo-fuzzy MCDM analysis is presented to validate nine novel
photo-fuzzy ARAS techniques. Finally, Spearman’s rank correlation coefficients are used to test the stability of the
developed image blurring ARAS technique and PFS-based MCDM strategies [10]. A Fuzzy ARAS approach for locating
logistics centers uses a fuzzy level AHP method to find the weights. Supplier selection disturbed Tarskis and Zavatskas gray
ARAS technique used the primary installment ARAS approach to find the most suitable and safe alternative. According to
Kersuliene and Turskis' wise weight ratio analysis (Svara) and labor selection method, it overcomes the difficulties in fuzzy
ARAS techniques. A Fuzzy ARAS method is used to assess the overall performance of Lithuanian financial sectors by
BaleZentis et al. The state method is used to solve the employee selection problem by Dudlow et al. The ARAS machine was
adopted to determine the most suitable technology for erecting pile-columns by Zavatskas et al. An assembled AHP-ARAS
approach was used to evaluate project managers on techniques using Zavatskas et al. Combined AHP and gray-based ARAS
strategies for traditional projects with the help of Darskis et al. KerSuliene and Turskis proposed AHP and fuzzy weighted
product version combined with ARAS techniques to evaluate fuzzy accounting authorities. The AHP-ARAS method was
used to prioritize cultural historic houses by Kudut et al. Zamani et al. coordinated methods for Dairy Food Company Brand
Extension Strategy Selection Problem in ANP and Fuzzy ARAS. A sophisticated building block of AHP-ARAS using
Medinekin et al. to solve the problem of the certification problem technique. Stanujic proposed the ARAS approach based on
valued fuzzy units. Combined AHP and Fuzzy ARAS techniques were used for ranking port locations by Zavatskas et al.
Liao et al.'s AHP-ARAS technique for solving the dealer selection problem is an integrative multi-phase goal programming.
A fuzzy AHP-ARAS approach was used by Nguyen et al. to solve the conveyor selection problem. The AHP-ARAS method
was used to evaluate the technologies of power generation in Lithuania by Streamkine et al. A fuzzy ARAS approach was
used to assess overall performance measures of supply chain control in small and medium enterprises by Rostamzadeh et al.
[11]. Fuzzy ARAS ranks the alternatives, and then the Fuzzy ARAS method is used to rank the alternatives based on their
performance [16]. In another study, the fuzzy ARAS method was used to evaluate and prioritize the sustainability of green
supply chain management practices in the construction industry. The criteria and sub-criteria for evaluation were determined
using the Delphi method and the weights were determined using the fuzzy AHP method. The fuzzy ARAS method was then
used to rank the alternatives based on their sustainability performance. The study showed that the fuzzy ARAS method is an
effective tool for evaluating the sustainability of green supply chain management practices in the construction industry [17].
Overall, the fuzzy ARAS method is a useful tool for evaluating and ranking alternatives in complex decision-making
problems where there are multiple criteria to consider and uncertainty is present. The method can be combined with other
techniques such as fuzzy AHP and Delphi to determine criteria and weights, and can be applied in various industries such as
oil and gas, shipping, and construction. [16].
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TABLE 1. Alternative factors
Cl | Database Management
C2 | Data Storage
C3 | Data Analysis
C4 | Sensor Technology
Table 1 shows the Alternative factors of the C1- Database Management, C2- Data Storage, C3- Data Analysis, C4- Sensor
Technology.

TABLE 2. Parameter factors (Evaluation Preference)
M1 | Preventive Maintenance

M2 | Condition Based Maintenance
M3 | Predictive Maintenance
Table 2 shows the parameter factors (Evaluation Preference) of the M1- Preventive Maintenance, M2- Condition Based
Maintenance, M3- Predictive Maintenance.

TABLE 3. Criterion Weights
Medium (0.4,0.6,0.7)
High (0.5,0.3,1.0)
Very High (0.9,0.8,1.0)
Table 3 shows the Criterion Weights scale value of Medium, High, Very High stands for fair.

Criterion Weights

B Medium ™ High Very High

1 2 3

FIGURE 1. Criterion Weights

Figure 1 shows the Criterion Weights of scale value of Medium 0.4, 0.6, 0.7; High 0.5, 0.3, 1.0, Very High 0.9, 0.8, 1.0
stands for fair.

TABLE 4. Formula for criterion weight
C1l C2 C3 C4
M1 H M H M
M2 M H H H
M3 VH H VH M

Table 4 above shows the code for C1, C2, C3, and C4. Here C1 stands for Database Management, C2 stands for Data
Storage, C3 stands for Data Analysis, C4 stands for Sensor Technology. Parameter factors (Evaluation Preference) code for
M1 Stands for Preventive Maintenance, M2 Stands for Condition Based Maintenance and M3 Stands for Predictive
Maintenance. H- High, M- Medium, VH- Very High.

TABLE 5. solved value of I’, I, m, u’, u

| I m u'

Cl |04 0.564622 | 0.524148 | 0.887904
C2 |04 0.464159 | 0.377976 | 0.887904
C3 |05 0.60822 0.416017 |1

C4 |04 0.430887 | 0.47622 0.788374 |1
Table 5 shows the value that the table 3 substituted in table 4. The | column mentions that minimum of first value of all the
criterion weight which the value substituted in the table 4. As same as the 1’ mention cube root of product of the first value
substituted in the table 4. m mentions the cube root of product of the second value substituted in the table 4. U> mentions the

=
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cube root of product of the third value. U mentions that maximum of third value of all the criterion weight which the value
substituted in the table 4.

solved value of I’, I, m, u’, u

1.5
1 I
et B
. 1l
I I m u' u

B Database Management B Data Storage

Data Analysis Sensor Technology

FIGURE 2. solved value of I’, I, m, u’, u

Figure 2 shows the graphical representation solved value of I’, 1, m, u’, u of Database Management, Data Storage, Data
Analysis, Sensor Technology Showing the I ,I', m, u', u values.

TABLE 6. Performance Rating

Performance Rating
MG |04 |06 |07
G 05 (03 |1
VG (09 |08 |1
F 03 |05 |07
Table 6 shows the performance rating of F, MG, G, and VG. F represent fair, MG represent medium good, G represent good,
VG represent the Very good. All the above value mentions the rating of the performance.

Performance Rating

Series1 Series2 Series3

1 1
09
0.7 @i 0.7
04 0.5
; 3 03"
- B 03

MG G VG F

FIGURE 3. Performance Rating

Figure 3 shows the graphical representation Performance Rating of F, MG, G, and VG. F represent fair, MG represent
medium good, G represent good, VG represent the Very good.

TABLE 7. Number for place which represent the column and row of the above tabulation

Optimal | C1 |C2 | C3 | C4
M1 11112 |13 |14
M2 21122 (23|24
M3 31132 |33 |34

Table 7 shows the number of the place which represents the column and row of the above tabulation.
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TABLE 8. Formula to calculate the Performance rating

C1 C2 C3 C4
M1l | GVGMG | VGVGMG | GMG,G VG,MG,VG
M2 | VGVG,VG | MG MG,G MG,MG,VG | G,G,MG
M3 | MGG VG | GVG,G F.G,MG VG,G,G

Table 8 represent the formula for each box in the table by substituting the table 7 value in table 8. By continuing this process
for each row and column the next value will be found.

TABLE 9. solved value of I, 1, m, u’, u for Performance rating

| I m u u
1,1 0.4 | 0.564622 | 0.524148 | 0.887904 1
1,2 0.4 | 0.686829 | 0.726848 | 0.887904 1
1,3 0.4 | 0.464159 | 0.377976 | 0.887904 1
14 0.4 | 0.686829 | 0.726848 | 0.887904 1
2,1 0.9 0.9 0.8 1 1
2,2 0.4 | 0.430887 | 0.47622 | 0.788374 1
2,3 0.4 | 0.524148 | 0.660385 | 0.788374 1
2,4 0.4 | 0.464159 | 0.377976 | 0.887904 1
3,1 0.4 | 0.564622 | 0.524148 | 0.887904 1
3,2 0.5 | 0.60822 | 0.416017 1 1
3,3 0.3 | 0.391487 | 0.44814 | 0.788374 1
3,4 0.5 | 0.60822 | 0.416017 1 1

Table 9 shows the value that the table 7 substituted in table 8. The | column mentions that minimum of first value of all the
criterion weight which the value substituted in the table 8. As same as the I’ mention cube root of product of the first value
substituted in the table 8. M mentions the cube root of product of the second value substituted in the table 8. u> mention the
cube root of product of the third value. U mentions that maximum of third value of all the criterion weight which the value
substituted in the table 8.

TABLE 10. sum of solved value of I’, 1, m, u’, u

A0l | 0.9 0.9 0.8 1 1
A02 | 0.5 0.686829 | 0.726848 |1 1
A03 | 04 0.524148 | 0.660385 | 0.887904 | 1
A04 | 0.5 0.686829 | 0.726848 | 1 1

Table 10 shows the Maximum of each box with respect to the table 7. The maximum of all row and column are considered.

TABLE 11. Normalized Matrix C1

Normalized Matrix
A0 0.1 0.107722 0.119055 0.197093 0.25
M1 | 0.1 0.141155 0.131037 0.221976 0.25
M2 | 0.225 | 0.225 0.2 0.25 0.25
M3 | 0.1 0.141155 0.131037 0.221976 0.25

Table 9 shows the Normalized matrix of C1. In Normalized matrix the sum of u of the C1, this sum is divided for each value
normalized matrix. From the normalized matrix is calculated by the weighted normalized matrix.

TABLE 12. Normalized Matrix C2

Normalized Matrix
A0 0.1 0.107722 0.119055 0.197093 | 0.25
M1 0.1 0.11604 0.094494 0.221976 | 0.25
M2 0.1 0.131037 0.165096 0.197093 | 0.25
M3 | 0.075 | 0.097872 0.112035 0.197093 | 0.25

Table 12 shows the Normalized matrix of C2. In Normalized matrix the sum of u of the C2, this sum is divided for each

value normalized matrix. From the normalized matrix is calculated by the weighted normalized matrix.

TABLE 13. Normalized Matrix C3

Normalized Matrix
A0 0.1 0.107722 0.119055 0.197093 | 0.25
M1 0.1 0.171707 0.181712 0.221976 | 0.25
M2 0.1 0.107722 0.119055 0.197093 | 0.25
M3 | 0.125 | 0.152055 0.104004 0.25 0.25
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Table 13 shows the Normalized matrix of C3. In Normalized matrix the sum of u of the C3, this sum is divided for each
value normalized matrix. From the normalized matrix is calculated by the weighted normalized matrix.

TABLE 14. Normalized Matrix C4

Normalized Matrix
A0 0.1 0.107722 0.119055 0.197093 | 0.25
M1 0.1 0.171707 0.181712 0.221976 | 0.25
M2 0.1 0.11604 0.094494 0.221976 | 0.25
M3 | 0.125 | 0.152055 0.104004 0.25 0.25

Table 14 shows the Normalized matrix of C4. In Normalized matrix the sum of u of the C4, this sum is divided for each
value normalized matrix. From the normalized matrix is calculated by the weighted normalized matrix.

TABLE 15. Weighted Normalized Matrix

Weighted Normalized Matrix
A0 0.09 0.12704 0.10483 | 0.221976 | 0.25
M1 0.04 | 0.079699 | 0.068683 | 0.197093 | 0.25
M2 0.09 0.12704 0.10483 | 0.221976 | 0.25
M3 0.04 | 0.079699 | 0.068683 | 0.197093 | 0.25

Table 15 represent the value calculation of the C1 from all the other calculation done on the above. It shows the weighted

normalized matrix of C1 which represent Economic distribution.

TABLE 16. Weighted Normalized Matrix

Weighted Normalized Matrix
A0 0.04 0.065519 | 0.049529 | 0.197093 | 0.25
M1 0.04 0.09695 0.095244 | 0.197093 | 0.25
M2 0.04 0.060822 | 0.062403 | 0.175 0.25
M3 0.05 0.085854 | 0.054514 | 0.221976 | 0.25

Table 16 represents the value calculation of the C6 from all the other calculation done on the above. It shows the weighted

normalized matrix of C6 which represent Economic distribution.

TABLE 17. Weighted Normalized Matrix

Weighted Normalized Matrix
A0 0.05 0.085854 | 0.054514 | 0.221976 | 0.25
M1 0.04 0.065519 | 0.049529 | 0.197093 | 0.25
M2 0.04 0.073986 | 0.086535 | 0.175 0.25
M3 0.03 0.05526 0.058723 | 0.175 0.25

Table 17 represent the value calculation of the C3 from all the other calculation done on the above. It shows the weighted

normalized matrix of C3 which represent Economic distribution.
TABLE 18. Weighted Normalized Matrix

Weighted Normalized Matrix
A0 0.04 0.060822 | 0.062403 | 0.175 0.25
M1 | 0.04 0.09695 0.095244 | 0.197093 | 0.25
M2 | 0.04 0.065519 | 0.049529 | 0.197093 | 0.25
M3 | 0.05 0.085854 | 0.054514 | 0.221976 | 0.25

Table 18 represent the value calculation of the C4 from all the other calculation done on the above. It shows the weighted

normalized matrix of C4 which represent Economic distribution.

TABLE 19. Si
Si
A0 | 0.22 | 0.339234 | 0.271275 | 0.816045 |1
M1 | 0.16 | 0.339117 | 0.3087 0.788374 |1
M2 | 0.21 | 0.327367 | 0.303296 | 0.769069 |1
M3 | 0.17 | 0.306667 | 0.236433 | 0.816045 | 1

Table 19 shows the sum of all C1, C2, C3, C4 of all weighted normalized matrix with respect to all rows and column of each

and every box in the tabulation.
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FIGURE 4. Si value

Figure 4 shows the graphical representation Si value A0, M1, M2, M3. The sum of all C1, C2, C3, C4 of all weighted
normalized matrix with respect to all rows and column of each and every box in the tabulation.

TABLE 20. Si & Qi and Rank

Si Qi Rank
A0 0.529311 |1
M1 0.519238 | 0.98097 2
M2 0.521946 | 0.986087 | 1
M3 0.505829 | 0.955637 | 3

Table 20 shows that the rank the Preventive Maintenance is in 2™ rank, Condition Based Maintenance is on 1% rank,
Predictive Maintenance is on 3" rank.

Si

0.51 N
0.505 % 0.505829
0.5
0.495 ——Si
0.49
?9 @\e C)le" \Ae,
Q 3 @)
eﬁe °<b @6\
Q¢ & <
s
FIGURE 5. Si

Figure 5 shows the graphical representation Si value A0=0.529311, M1=0.98097, M2=0.521946, M3=0.505829.
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FIGURE 6. Qi
Figure 6 shows the graphical representation Qi value A0O=1, M1=0.98097, M2=0.986087, M3=0.955637.
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FIGURE 7. Rank

Figure 7 shows the graphical representation the Preventive Maintenance is in 2™ rank, Condition Based Maintenance is on 1%
rank, Predictive Maintenance is on 3" rank.

4. Conclusion

Auto maintenance is a maintenance strategy where mechanical operators follow their devices' monitors and make changes to
their machines to perform minor maintenance tasks. The ultimate goal of care is to improve the overall equipment
performance, which is essential for the company's total productivity. The reason for beginning autonomous care is unclear
from the analysis. The ARAS method appears to be the best solution for short distances and negative values, but the
comparison of these distances is not significant. From the results, Condition Based Maintenance ranks first, Preventive
Maintenance ranks second, and Predictive Maintenance ranks third.
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