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ABSTRACT 
 

The research in this final project aims to determine the preventive maintenance schedule for the plastic 
waste smelter and to determine the application of preventive maintenance to the plastic waste smelter. 
The maintenance process for this tool uses preventive maintenance with inspection, small repair, medium 
repair and overhaul (ISMO) methods. The implementation method of waste smelter into plastic involves 
data collection through direct observations of the smelter area, component identification, maintenance 
schedule planning, expert validation, and routine preventive maintenance execution. The research 
findings indicate that the systematic and scheduled application of maintenance effectively preserves the 
optimal performance of the smelter machine. These measures not only enhance operational efficiency but 
also reduce the risk of damages and potential downtime that could disrupt the production process, 
contributing to the sustainability and quality of plastic waste processing. 
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INTRODUCTION 

Plastic is a very practical object for any 

purpose and is used in everyday life, without 

having to spend a lot of money we can also 

use it. However, its practicality makes people 

use it less. People only use it once and throw 

it away carelessly. In general, plastic waste is 

very difficult to decompose because waste 

disposal is not managed properly and is not 

reprocessed [1][2]. 

Furthermore [3][4] plastic waste 

management can be addressed by converting 

waste into other forms that can be utilized. 

[5][6]. Added that the best solution for 

managing plastic waste is to use a waste 

shredding machine. The design of the waste 

shredder needs to be done to get optimal 

results. A plastic waste shredder can be a 

very effective solution in reducing the volume 

of plastic waste that is thrown away. By using 

a shredder, plastic waste can be converted 

into a form that is easier to manage, such as 

small flakes or raw materials that can be 

reused. This crushing process not only makes 

it easier to transport and store waste, but 

also opens up opportunities to recycle plastic 

into new products. With this technology, 

society can be more actively involved in 

managing plastic waste efficiently and 

contribute to environmental protection 

eforus. 

The importance of designing efficient 

and environmentally friendly plastic waste 

shredder is also a crucial aspect in the 

successful use of this technology. Well-

designed tools can ensure that the crushing 

process takes place optimally without 

producing additional negative impacts on the 

environment. Apart from that, careful design 

can also consider safety aspects so that the 

operator can use this machine safely [7][8]. 

With an effective plastic waste shredder, it is 

hoped that it can encourage wider recycling 

practices and reduce the burden of plastic 

waste on the ecosystem. 

Waste chopping equipment that is used 

routinely must receive regular maintenance 

to prevent damage to the tool [9][10]. added 

by [11] maintaining the machine makes the 

machine more optimal. One of the machine 

maintenance is preventive maintenance [12]. 

This method includes planned 

maintenance which is a form of scheduled 

maintenance implementation [13],[14]. 

Therefore the improvement cycle becomes 

important. The classification of maintenance 

activities in planned maintenance can be 

divided into 4 categories, namely, Inspection, 

Minor Repairs (S), Medium Repairs (M), and 

Overhaul (O). 

In general, the inspection has the 

following work limitations, (a) check the 

function of the rotating speed and cutting 

speed mechanisms; (b) check and adjust 

friction clutch, gear clutch, main shaft, 

bearing, slide, brake, nut retainer, etc.; (c) 

clean the lubricating oil and cooling oil filters, 

the oil and oil delivery systems, and the 

powdered dirt and dust from the guides; (d) 
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tighten the fastening nuts and bolts, replace if 

necessary. 

Minor repairs have general work limits, 

as follows: (a) carry out all activities carried 

out in the inspection; (b) disassemble 2-3 

pieces of equipment that may be worn or 

dirty then clean them, if necessary, add 

another oil bag, replace the damaged parts 

then assemble and adjust; (c) carry out 

repairs if necessary or noted during the 

inspection. 

Medium repairs must meet general work 

limits, as follows: (a) carrying out all 

maintenance activities in the form of minor 

repairs, plus dismantling all parts that may be 

worn out and must be replaced or repaired; 

(b) paint the surface of the damaged machine; 

(c) calibrate by leveling the machine. 

Overhaul has general work limitations, 

as follows: (a) repeat all maintenance actions 

carried out on medium repairs, but with 

disassembly involving each unit, all damaged 

and worn components are replaced with new 

components.; (b) machine foundation 

inspection (foundation depth installation) 

and repairs if necessary; (c) grind/grease all 

guide surfaces; (d) painting all surfaces that 

must be painted with new paint [15].  

The results of observations in the field at 

the Department of the Environment (DLH) 

show that previously there was a plastic 

waste recycling tool called a "plastic waste 

smelter", there are still several things that 

need to be done, namely making a 

maintenance schedule and carrying out work 

steps using preventative maintenance. by 

using inspection, minor repair, medium 

repair and overhaul methods at plastic waste 

smelters with the aim of extending service 

life, streamlining the production process and 

minimizing major damage and minimizing 

maintenance costs [16][17] also added that 

regular machine maintenance needs to be 

carried out every week, month and year. The 

ISMO method is the most suitable method to 

be applied in this case. 

 

RESEARCH METHOD 

In carrying out the maintenance of the 

plastic waste smelter with this drive system, 

various steps of the activity process are 

required, some of which can be seen in the 

following steps. 

 

Figure 1. Research flowchart 
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Research designs for the effectiveness of 

plastic waste processing equipment need to 

pay attention to approaches that are 

appropriate to the research objectives. For 

example, an experimental approach can be 

used by comparing a group that uses 

processing tools with a control group that 

does not use those tools. Another alternative 

is a problem study approach that focuses on 

implementing the tool in a real environment. 

In this research design, variables such as 

waste processing efficiency, environmental 

impact, and desirability need to be taken into 

account to ensure a thorough understanding 

of the tool's performance 

Research sampling must pay attention to 

representative coverage of the relevant 

population. For example, if plastic waste 

processing equipment is used in a city or 

region, sample selection can include various 

community groups that reflect the diversity 

of behavioral patterns and habits in 

managing plastic waste. In addition, 

instruments such as interviews, observations 

and surveys must be carefully designed to 

gather relevant information regarding the 

effectiveness of plastic waste processing 

equipment from the user's perspective and 

its impact on the environment. Accurate and 

relevant data analysis is the key to gaining a 

deep understanding of the performance of 

plastic waste processing equipment. 

 

 

 

 

RESULT AND DISCUSSION 

1. Observation  

Direct observation of the field at the 

environmental service in Subang Regency 

and conducting interviews about plastic 

waste and waste processing machines. From 

the results of these observations and 

interviews there is a problem with plastic 

waste of the Aluminum Foil type which is 

very difficult to decipher and there was once 

a plastic smelting machine in the Subang 

Regency area but for now the machine can no 

longer be operated due to lack of 

maintenance on the machine and lack of 

knowledge about maintenance on the 

machine. So it needs periodic maintenance on 

the waste smelting machine so that the 

machine can work optimally when it is in 

operation [18][19]. 

 

Figure 2. Research observations 

2. Component Identification  

Component identification is carried out 

to group or determine which component 

parts will be treated in a plastic waste 

smelter. Treatment is carried out with 

preventive maintenance with the ISMO 

method [20][21]. 
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Table 1. Component classification 

No. Part 
Component 

Picture 

1. 

Main 

Fram

e 

Frame 

 

 

Melting tube 

 

 

2. 
drive 

system 

Electric 

Motor 

 

 

Reduser 

 

 

Pillow block 

 

 

  Screw 

 

   3. 
Electricit

y system 

Band heater 

 

Thermo 

control  

Thermo 

couple  

Contactor 

 
 

 

3. Maintenance Results 

The result of making this maintenance 

schedule plan is the total time in 1 year 

needed in the maintenance process for Tofu 

Presses and Cutters with a Pneumatic System, 

namely inspection (1008 minutes), and small 

repairs (150 minutes). With the time needed 

for each main component, namely, the frame 

system (312 minutes inspection, 30 minutes 

small repair), propulsion system (428 

minutes inspection, 0 minutes small repair). 

Compressor (24 minutes inspection, 120 

minutes small repair), knife (144 minutes 

inspection, 0 minutes small repair). 

4. Discussion 

The importance of preventive 

maintenance for plastic waste shredding 

equipment is crucial in ensuring optimal 
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performance and a longer lifespan. Firstly, 

preventive maintenance helps prevent 

damage and functional failures of the 

equipment. By conducting routine 

inspections and scheduled maintenance [22], 

potential issues with critical components can 

be detected early, allowing for timely 

intervention before they escalate into more 

serious problems. This not only reduces the 

cost of major repairs but also avoids 

downtime that could disrupt the smooth 

operation of the equipment [23][24]. 

Moreover, preventive maintenance 

supports operational efficiency. Well-

maintained plastic waste shredding 

equipment tends to exhibit better 

performance, producing consistent plastic 

shreds and optimizing energy consumption. 

Thus, preventive maintenance can help 

reduce the risk of producing substandard 

waste and enhance the efficiency of the 

recycling process, ultimately contributing to 

environmental sustainability. Overall, 

investing in preventive maintenance for 

plastic waste shredding equipment is not 

only a preventive measure but also a long-

term strategy to improve productivity and 

have a positive impact on the environment. 

a. Main Frame 

The main frame of the tofu press and 

cutter with a pneumatic system is the main 

frame that will support the load from the 

pneumatic system and the components in the 

electric car, including: installation mounting 

plate, tofu mold, tofu drawer, tofu press plate, 

press plate, pneumatic tube, drain, tofu 

cutting knife and other supporting 

components.  

b. Drive System 

The drive system is the most important 

component in the plastic waste smelter 

because the drive system is the main 

component to run and drive this tool. In the 

drive system here to move the screw to push 

the plastic melt when melting the plastic 

towards printing. Inspect once a month in the 

3rd week for 2 minutes to check the 

condition of the electric motor and do a small 

repair every 3 months in the 2nd week for 10 

minutes to check the condition of the electric 

motor if you experience noise problems. 

Inspect once a month in the 3rd week for 2 

minutes to check the condition of the oil in 

the reducer and do a small repair once a 

month in the 3rd week for 5 minutes to 

change the oil in the reducer. Do an 

inspection once a month in the 3rd week for 2 

minutes to check the condition of the pillow 

block and do a small repair once a month in 

the 3rd week for 5 minutes to lubricate the 

pillow block. Inspection every time it is used 

for 5 minutes to check the condition of the 

screw. 

c. Electricity 

The electrical system is the most 

important part of this plastic waste smelter 

which is to move and provide electric current 

to all electrical components. Maintenance of 

the band heater, do an inspection every time 

it is used, for 5 minutes to check the 
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temperature of the band heater and check 

the amperage of the band heater. 

Maintenance on the thermo couple. Inspect 

every time you use it for 5 minutes to check 

the connection cable on the thermo control. 

maintenance on thermo control. Do an 

inspection every time you use it for 5 

minutes to check the connection cable on the 

thermo control. Contactor maintenance. 

every time it is used for 5 minutes to check 

the cable connection to the contactor. 

d. Evaluation 

The formulation of the proposed 

maintenance schedule plan, the author has 

undergone several revisions through 

validation by experts, specifically concerning 

the rationality of maintenance timing and 

ensuring alignment with the equipment 

usage. The schedule must be in accordance 

with the operational demands of the tools. 

Upon validation, if the proposed 

maintenance schedule is deemed suitable 

and aligns with the practical utilization of the 

equipment, it is declared valid. This 

validation process ensures that the schedule 

is not only theoretically sound but also 

practically applicable. The iterative nature of 

the revisions reflects a commitment to 

refining and optimizing the schedule based 

on expert input[25][26]. 

 

CONCLUSION 

In the process of working on this final 

project several conclusions can be drawn  

1. The preventive maintenance schedule for 

the plastic waste smelter includes monthly 

and annual maintenance using inspection and 

small repair methods. For monthly 

maintenance it is carried out every month 

while for annual maintenance it is the 

calculation result of monthly maintenance. 

The results of the total time on the 

maintenance schedule are 1,692 minutes of 

inspection and 210 minutes of small repairs. 

There are 3 main parts to the plastic waste 

smelter, namely the frame manufacturing 

system, the drive system and the electrical 

system. 

2. Implementation of the maintenance 

schedule for the plastic waste smelter 

includes 3 main parts, namely the frame 

manufacturing system, drive system and 

electrical system. The frame manufacturing 

system includes checking welding joints, 

frame surfaces, outside of the fusing tube, 

inside of the fusing tube using a wire brush, 

sandpaper, rags to ensure that the plastic 

waste smelter remains in good condition. The 

drive system includes checking the electric 

motor, checking the condition of the reducer, 

pillow block, screw, the tool needed is a 

tachometer. Forward, 12,14 spanners. Then 

the electricity will include checking the 

temperature of the band heater, this process 

is carried out to determine the temperature 

conditions that work on these components. 

The temperature detected on the 

servocontrol is 150° Celsius, which is the 

normal working temperature. Then check the 
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current using a clamp meter to get around 2 

A, servocontrols, thermocouple, contactor. 
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