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Abstract 

 
The volume of car sales from time to time continues to increase (Gaikindo, 2020) so the need for supporting spare 
parts will also accompany it, both as an OEM (Original Equipment Manufacturer) supply in the car industry and to 
direct users as replacements. Tires are one of the important components, because the movement needs a rotating 
wheel as the means so that the tire manufacturing industry remains a profitable business. The curing process in the 
manufacture of tires is an obstacle to increasing the productivity of tire manufacturing, with an average OEE value 
of 75.86%, still far from the global company level target of 85% and the company's target of 89%. To increase the 
OEE value, start with the measurement of six big losses followed by a Pareto diagram to find the priority of the 
problem and the root of the problem using a fishbone diagram. The machine problem is fixed with the TPM program 
on the machine with the lowest OEE value until Autonomous Maintenance is running, then duplicating it. The 
FMEA method was used to solve the Rate of Quality problem so that an increase in the OEE value was 89.88% at 
the end of the study. 
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1. Introduction  

In the current era, the progress of the times has made the industry in Indonesia now more complete, even in the same 
or similar industrial fields there are so many that competition can no longer be avoided. As a company that will be 
involved in the competition in the business world, they must be able to be superior when compared to other 
companies. 

The automotive industry is one of them, each company innovates with each other and adds facilities and provides 
more comfort to its users according to consumer desires but still pays attention to safety and feasibility factors. 

One of the automotive industries that continues to develop and innovate is the manufacture of cars, where 
manufacturers compete with each other to add facilities and accessories to provide users comfort and pleasure. Sales 
are very impressive from year to year even though they had decreased due to the Covid-19 pandemic in early 2020 
until it got bitter in May, then gradually rose again (Figure 1). 
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Figure 1. Car Sales Volume 

Tires are one of the important components in the car world, because the movement needs a rotating wheel as a 
means. So that with the large number of use of cars, automatically the consumer's need for tires also continues to 
increase both as OEM (Original Equipment Manufacturer) orders in the car industry and to direct users as 
replacements. Reliable tires must be able to be used in all terrains and be safe and comfortable to use 
 
The curing process as the chain link of making tires into a botle neck which hinders the increase in productivity of 
tire manufacturing, with an average OEE value of 75.86%, still far from the global corporate level target of 85% and 
the company's target of 89%. Improvement steps are needed to improve this condition. 
 
According to Sigit and Machfud (2019), effective implementation of TPM to support increased factory productivity 
needs to be supported by efforts to improve 5S implementation, component replacement programs in planned 
maintenance and implementation of autonomous maintenance pillars. Research by Hadi and Choesnul (2018) states 
that FMEA can reduce the number of NG products from 2.86% to 0.98% where this value is smaller than the 
maximum limit set by the company, which is 1%. According to Darso and Aisyah (2019), the results of the six big 
losses analysis show that there are two major losses that have a dominant effect on the OEE value, namely damage 
losses and reduced speed losses, it is proven that the reduction in losses in the produced water injection process 
gives an increase in the OEE value. According to Hipny and Jimmy (2019) that the analysis of the causes of damage 
is carried out using the Ishikawa diagram or the fishbone concept then after the cause of the damage is known, a 
Failure Mode and Impact Analysis (FMEA) is carried out for centrifugal exhaust fans. Research by Bambang and 
Aris (2019) states that with a known OEE value of 85.83%, according to the Japan Institute of Plant Maintenance 
(JIPM) standards it can be concluded that investment in new machines is included in the "world-class production" 
category, and is an indicator of acceptance in good / decent category for new equipment 
 
Based on the phenomenon of the development of the automotive industry which is tightly competing and the 
problem of increasing the productivity of the tire manufacturing process and the analysis of previous research, it has 
inspired this study that by combining the TPM and FMEA methods, the losses in the production process will be 
reduced and the machine can run more effectively and efficiently. In addition, companies will also be helped by 
reducing production processes that are deemed unimportant and can be reduced or even eliminated so that 
productivity will increase 
 
2. Literature Review  
 
Productivity is an attitude of mind, a mentality of progress and continuous improvement of what is. It is a certainty 
of being able to do better today than yesterday and continuously making constant adaptations of economic and social 
life to changing conditions. It is an ongoing effort to apply new techniques and methods as well as faith in progress. 
Greenberg (2005) defines productivity as the ratio between the total expenditure at a certain time divided by the total 
input during that period. Mali (1978) also argues that productivity is a combination of effectiveness and efficiency 
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Total Productive Maintenance (TPM) is a philosophy that originated and developed in Japan. Currently the concept 
of TPM is not only applied in Japan or by Japanese companies, TPM has also been implemented throughout the 
world. Companies from America, Europe, and other countries outside Japan also apply TPM for their factory 
operations. The implementation of TPM is proven to provide good changes in the company in the form of increased 
productivity, increased quality, cost control, accuracy of product delivery to consumers, maintaining safety and 
increasing enthusiasm in creating a conducive workplace for factory operations (Shukla and Upadhyaya, 2010) 
 
Ambekar and Edlabadkar (2013) state that Failure Modes and Effect Analysis (FMEA) is a methodology in product 
development and operations management for analysis of potential failure modes in a system with a classification 
based on the severity and likelihood of failure Engineering department. Chikhale and Barik (2015) state that FMEA 
is a systematic method for identifying and preventing process and product problems before they occur. FMEA 
focuses on preventing breakdowns, increasing safety, and increasing customer satisfaction 
 
3. Methodology 

 
The focus of this research is on the curing process as a bottle neck, the tire manufacturing process, starting with the 
calculation of the OEE value and its three factors, namely Availability (AV), Performance Efficiency (PE) and Rate 
of Quality (RQ), then followed by calculating the value of six big losses. The priority of the problem is obtained by 
analyzing the Pareto diagram and fishbone diagram to get the root of the problem. Furthermore, the machine 
problem is fixed with the TPM program on the machine with the lowest OEE value until Autonomous Maintenance 
(AM) runs, then duplication is done on the other machine. The Failure Mode and Effect Analysis (FMEA) method is 
used to solve the Rate of Quality problem 
 
4. Results and Discussions 

  
From the data that has been collected daily and monthly reports of the production, maintenance and inspection 
sections from July to September 2020, the initial data is obtained for calculating the OEE value (Table 1) 
 

Table 1. OEE values before repair 
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Referring to the calculation of the OEE value from July to September 2020 (Table 1), the value of six big losses 
from July to September 2020 can be calculated (Table 2). 

Table 2. Value of six big losses before repair 

 
 
 

By analyzing the Pareto diagram, it is known the priority problems that must be corrected immediately for the four 
losses that arise (Figure 2) and the defects that arise (Figure 3). 

 

Figure 2. Pareto diagram of four losses that arises 

 

 

Figure 3. The Pareto diagram of defect that arises 
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From the two Pareto diagrams, it is clear that the correlation is that the engine factor is very dominant because the 
Miss Cure (MC) defect occurs when there is a process error in tire cooking, so it was agreed to make an engine 
model of the TPM program. The model machine was chosen the worst of the 334 curing machines, with an OEE 
value of 67.29% and breakdowns losses of 27.39%, the KTC-H27 machine was the right choice. 

The program begins with the implementation of 5S and the initial marking of cleaning and tagging on each side and 
area of the machine, the results of collecting tags are important points that are the source of the breakdown losses 
problem, namely: 

- Proximity (damaged, shake, improper position, dirty, etc.) 

- Cylinder (leaking, mismatched speed, stuck, etc.) 

- Encoder (damaged, improper position, unreadable PLC, etc.) 

- Loader (tilted, not centered, finger upnormal, etc.) 

 
Repair of damaged components is carried out by the maintenance department which is included in the PM program, 
while the production section carries out Autonomous Maintenance (AM) as routine minor maintenance (Table 3) 

Table 3. AM for leaders and operators 

 

 

For handling yield losses outside of machine problems such as Leaky Bladder (LEB) using the FMEA method, it 
appears that the RPN value is very high (above 100) because the severity value is 7 (product scrap) and detection 8 
(visual check) so it is necessary to find the root of the problem with fishborne diagram 

From the fishborne diagram, two ways of improvement can be maximized in reducing LEB defects, namely: 

- Material: changed the bladder making compound so that it improved its quality and reached a lifetime of 
450 x cure without leaks 

- Method: reduce the lifetime to 300 x cure (LEB defects occur a lot at this number) with the risk of set up 
losses to increase 
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With the consideration of increasing the OEE value according to the mission of this research, a step was taken to 
reduce the lifetime because changing the spec compound takes a long time 

At the end of the study breakdowns losses fell to 6.97%, set up losses rose to 1.34%, idle losses fell to 1.105, yield 
losses fell to 0.44% and OEE increased to 89.88% 
 
5. Conclusions  

With increasing age the engine will reduce the function and speed of the engine so that it can affect its performance, 
with a good and correct maintenance system it can maintain a stable performance condition. The application of TPM 
with AM and PM plars is an effective method to maintain this performance 

Machine components that are not functioning properly can increase breakdowns losses and will automatically 
decrease productivity and the OEE value. By combining the TPM and FMEA methods is very effective in 
overcoming these problems so that productivity increases and will automatically increase company profits 

Unresolved problems such as improving the quality of the bladder-making compound could be an opportunity for 
further research so that the OEE value can be increased again. 
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