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Abstract: Maintenance is an important factor to achieve the goal of becoming the best manufacturing 

company. To achieve the company that has the best performance, the treatment strategy should be linked 

to strategies such as the concept of lean manufacturing. Lean maintenance is a process to achieve 

continuous improvement. This system focuses on adding value and reducing waste in the care process so 

that maintenance lead time can be reduced, as well as identifying the waste that occurs in the activity of a 

treatment using Value Stream Maintenance mapping (VSMM), identify the factors that cause waste most 

dominant use of Root Cause Analysis (RCA ), identifies the critical part of the screw press machine using 

Reliability Centered Spares (RCS) and provide recommendations for improvements screw press machine 

maintenance activity. Problems often occur is the waste to the type of waiting where the facts occurred in 

the field is a process of waiting for components, equipment and transport documentation wait staff, thereby 

extending the time to repair any damage. This study aims to reduce waste waiting in the screw press 

machine maintenance activity. The most high maintenance time is the first press of 10 132 minutes. The 

dominant type of waste is waste waiting that contribute to waste by 35%. a critical component of body 

cage, cage feed, feed worms, and main shafts. Improvement maintenance systems that do reduce the lead 

time on the first maintenance ress be 5,100 minutes. 

 
 
1. Introduction 
Maintenance is an important factor to achieve the goal of becoming the best manufacturing company  
[8]. To achieve the company that has the best performance, the treatment strategy should be linked to 

strategies such as the concept of lean manufacturing. Applying an effective treatment strategy can 

ensure the level of utilization, reliability, and availability of high manufacturing facilities especially in 

the process of continuous production. Managers must understand that care not only about the repair 

and conservation of machines and devices, but also the actions that seek to manage resources more 

efficiently and care for the safety of the natural environment [7]. Therefore, the maintenance 

management has become a crucial issue [3]. Maintenance management that allows a person to perform 

maintenance more productive, is a management system in a way that was planned and according to the 

rules, with good planning and scheduling, it is possible to save maintenance costs and to ensure 

increased competitiveness [9]. Maintenance is a substantial financial post. But, if managed 

strategically, maintenance of manufacturing equipment contribute to the competitiveness of enterprises 

and one third of the cost of maintenance should not be issued. Cessation of a process on the production 

floor often occurs because of a problem with the machine / equipment production [2], for example, the 

machine stops suddenly, a decreased rate of production machinery and the length of time tuning and 
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adjustment of the machine (set-up and adjustment) is often called waste. In the lean maintenance, used 

to eliminate waste in every area of care that include value stream in care activities within a company. 

Elimination of waste is done to achieve the goal of minimizing the human effort, minimize inventory, 

minimizing the time to develop the production process and the time to meet customer demand as 

efficiently as possible. With so efforts to eliminate waste is believed to stimulate the competitive 

advantage of companies. Judging from lean maintenance, sources of waste typically consists of a 

procedure that is less precise, planning is less precise, inventory is too much and do not use, such as 

components, materials, and equipment, even the facilities are not used appropriately, and their waste 

time, transportation, and labor surplus [6]. Lean maintenance is a process or journey in achieving 

continuous improvement. This system focuses on adding value and reducing waste in the care process 

so that maintenance can be reduced lead time. Judging from lean maintenance, sources of waste 

typically consists of a procedure that is less precise, planning is less precise, inventory is too much and 

do not use, such as components, materials, and equipment, even the facilities are not used 

appropriately, and their waste time, transportation, and labor surplus [10]. In his research on waste, 

divide the causes of waste into 6 groups: human, management, design and documentation, materials, 

execution and external [1] .. The cause of waste is management, personnel, information, supplier, 

product and process [5] 
 

 

2. Research Method 
Data processing is performed by using the concept of lean maintenance. Figure of research steps: 
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Backgroud Of Problem  

1.Increase waste in the maintenance system 
 

2.Waiting is the dominant waste 

 

 

 Formulation of the problem  
 Reduces waste to reduce maintenance lead time in  

 maintenance activities of screw press machines.   
        

       

   Research purposes  
 reduce maintenance lead time on screw press machine   

    maintenance.  
        

       

   Data collection   
       

       

Data Primer      

a. Description of the production process    Data Sekunder 

b. Component repair / replacement time   a. Engine Downtime Data 

c. Maintenance and engine repair system   b.Data Damage Interval. 

d.Data function of each component of the engine, the   c.Data price of machine components. 

cause of engine damage and the effect caused      

    
   Data processing   
         

 
 

 
RCS 

 
Input:  

1. Machine Downtime Data 
 

2. Price of Components 

 
Proses:  

RCS Process 

 
Output:  

1. Critical Components 
 

2. Value of Critical 

Component Needs 

 
 

 
Value Stream Maintenance  

Maping (VSMM)  
Input:  

1. Availability rate 
 
2. Activities Maintenande data 

 

Proses:  
Maping VSMM 

 
Output:  

1. Activities Value added. 
 
2. Activities Non Value Added 

 

Data Analysis and Instruction  
 

Input:  
Aktivitas Kritis Non Value Added 

 
Proses:  

Roor Cause Analysis ( Tools: Fish Bone Diagram) 

 
Output:  

Causes of Waste 
 

Repair  
recommendations 

 
Mean Maintenance Lead Time 

 
Conclusion 

 

Figure 1. Step Research 
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3. Results and Discussions  
Data processing begins with the assessment of existing conditions ,, then identifying the 
causes of waste and waste. After it carried out repairs and the calculated effectiveness of the 
engine after repair. 
 

1. Lean Assessment  
The initial stage of the implementation of lean maintenance is assessing the maintenance activities. 
This stage is to look at the initial conditions of the engine repair process and identify activities that are 

a waste that will be sought after the root cause of the onset of such waste. In this study, carried out 

against the head kuensioner deployment and maintenance section of the operator to determine the 
dominant factor of the causes of waste. Based on the calculation of correlation nilao that the method 

has the highest correlation coefficient value so that the method is a dominant factor of its waste 

occurs, resulting in increased maintenance time lead time 

 

2. Critical Component Selection.  
Components and parts were analyzed for criticality by using Reliability Centered Spares (RCS) using 
four factors: Consequence, Anticipation, Effect of stockout and Cost. Each factor has a weight that is 

35%, 30%, 25% and 10% were obtained from the expert. The result of the calculation of each 
component can be seen in Table 1. 
 

Table 1. Worksheet Critical Components 

 
   Consequence

ss 

 Anticipatio

n 

 

efect 

 

cost 

 critical 

  

Component 

    

Index  

No. 

        

 

name 

Information level Information level Information level 

Informatio 

level 

 

   

   

n 

 

           

 

1 body Cage Hidden 4 critical 4 

Engine off and can not 

4 

12.42336 

4 4  

be repaired million           

 

2 feed Cage Hidden 4 critical 4 

Engine off and can not 

4 10,925,935 4 4  

be repaired            

 

3 wear Plate operational 2 critical 4 

Engine off and can not 

4 3274537 3 3.2  

be repaired            

       Engine off and can not  

2.409 

  

 

4 feed worm Hidden 4 critical 4 be repaired and affect 5 3 4.15  

million        

other components 

   

           

 

5 straight Collar operational 2 critical 4 

Engine off and can not 

4 

3.2188 

3 3.2  

be repaired million           

 

6 Main Shaft Hidden 4 critical 4 

Engine off and can not 

4 

21.22 

4 4  

be repaired million           

 

7 taper Collar operational 2 critical 4 

Engine off and can not 

4 

1.79795 

3 3.2  

be repaired million           

 

8 

Hand worm 

operational 2 critical 4 

Engine off and can not 

4 

2.987 

3 3.2  

screw be repaired million          

 

9 

intermediate 

operational 2 not Critical 2 

Ignition is off and can 

4 

3.174 

3 2.6  

worm be fixed in 4 hours million          

 

10 Fri Nut operational 2 critical 4 

Engine off and can not 

4 1193355 3 3.2  

be repaired            

 11 oil Seals operational 2 critical 4 Ignition is off and can 2 29,900 1 2.5 
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be fixed in 4 hours            

 

12 Left Hand Lock operational 2 critical 4 

Engine off and can not 

4 828 800 2 3.1  

be repaired            

 

13 bearing Hidden 4 critical 4 

Engine off and can not 

4 1.22 million 3 3.9  

be repaired            

 

14 material Tysen operational 2 critical 4 

Engine off and can not 

5 

27.38 

4 3.55  

be repaired million           

 

15 Lock Nut operational 2 critical 4 

Ignition is off and can 

2 1,100,000 3 2.7  

be fixed in 4 hours            

 

16 

High Pressure 

operational 2 not Critical 2 

Ignition is off and can 

2 

3.174 

3 2.1  

Worm be fixed in 4 hours million          
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Based on the calculations above, then that is included in the high critical namely body cage, 
cage feed, feed worms, and main shafts 

 

3. Maintenance of Value Stream Mapping (VSMM).  
Wanted waste searches of activity level improvements that have been searched for the most influential 
engine components using VSMM. From these searches can know what activities are classified into 
waste. Waste identification Results are shown in Table 3 below:  

Table 2. Body Component crtical Cage 
 Waste category Activity Time 

  Reporting damage Operator 10 minutes 

  
Maintenance worker comes to the production 

floor 10 minutes 

 Motion Maintenance worker opened the press machine 30 minutes 

  Maintenance workers bring to the press machine 20 minutes 
  workshop  

 

Process 

Officers check for damage 15 minutes 

 

Officers made spare part orders 10 minutes   

 waiting Officers came a pending spare 144 minutes 

 

Motion 
Maintenance workers go to the equipment to 15 minutes 

 

receive part 

 

   

 Process Officers repair damage 120 minutes 

 Motion 
Officers restore the machine to the production 

floor 20 minutes 

 Process The clerk put the press machine. 30 minutes 

 

4. Wastage analysis  
Waste identification is performed to determine the activity or process that belongs to the category of 
waste. Identifying waste is done through brainstorming with the related management. As for the kinds 
of waste that has been found at the time of engine maintenance will be outlined in the analysis below.  
4.1. Motion  
It has been found that there is a movement that is too often outside of the corrective action itself. The 

displacement activity include machine operators on the production line to report the damage to the 

Engineering authorized to create a work order (WO) if found to be an equipment repair. Once finished 

creating WO from the engineering, joint operator maintenance worker who has been delegated by the 

engineering to deal damage, returned to the production line to see the damage. The movement of this 

kind, it always happens in every kind of activity improvements in the production line. Because the 

absolute WO-making to be done before the maintenance workers carry out their duties. Excessive 

movement on the carrier to create a work order (WO), which can be categorized as waste. Another 

movement (motion) which is non-value added activity is the maintenance personnel should carry press 

machine to his workshop and brought back to the production floor after completion in the remodel. In 

addition to those mentioned above, there is more displacement operator of engineering parts to the 

equipment. The move from section to section of the equipment engineering done to make a request 

order a part that is required for the replacement of spare parts on a machine that is damaged, then the 

order request was brought to the equipment required to ask for spare parts.  
4.2. Process  
Types of waste on this classification occurs because workers are not using the knowledge, skills and 

abilities optimally. At the moment the sound of a vacuum pump, then lowered maintenance workers, 
in identifying what causes the vacuum pump requires a sound very long time. It already includes 

activities disassembling the machine to find the point of engine damage. Long time to identify the 

proficiency level of damage is also a waste bentu, where maintenance workers lack skills sharp in 
identifying problems.  
4.3. waiting  
The waste types, characteristics are causing the machine and the operator are unemployed or do not do 
the job effectively. 
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5. Cause Analysis of Waste.  
The analysis carried out is the analysis of the causes of waste that will be discussed in this section. 
The analysis was performed with the root cause of the problem by using Root Cause Analysis (RCA) 
Demi facilitate the search for the root causes of waste most influential, and therefore made by RCA. 
From the results of waste identification, finding the root cause of permaslahan traced by asking "why" 
as much as a couple of times, so that appropriate action with the root cause of the problem can be 
found and can solve existing problems. Search and determining the root causes of these problems is 
done through brainstorming with the company in the related field.  

The following table indicated the root problems by using the tools 5Why, and made for each 

waste:  
5.1. waste Motion  
Below will be presented based on the method 5 why, search the root causes of 

waste. 
Table 3. Root Cause of Motion Waste 

 
type Problems Rev 1 Rev 2 Rev 3 Rev 4 Rev 5 

      

waste Motion operator movement from l    

      

  From the Engineering back    

  to production 

The movement Not being in one 

There is no 

 

Movements From the production line to integrated  

takes a long time location  

Section the workshop information system    

 Maintenance     

      

  From the workshop gets    

  equipment    

 

5.2. Waste Process  
Below will be presented based on the method 5 why, search the root causes of 

waste. 
Table 4. Root Cause of Waste Process 

 

 
type 

Problems  Rev 1   Rev 2     Rev 3   Rev 4  Rev 5    

 waste Process 
hand screw 
worm   Checking component damage            

   Thirsty   

Make order part 

           

           

Maintenance 

     

      

repair the damage 

          

           operators lack 

the 

     

           Search damage takes 

a 

  Lack of training 

to             

expertise in the 

 

           

long time 

  

operators             

identification of 

 

                   

              problems       
Table 5. Root Cause of Waste Waiting  

5.3. Waiting waste 
type Problems Rev 1 Rev 2 Rev 3 Rev 4 Rev 5 

Waiting waste The process of Waiting Components available    

 Requesting     

 Komponenpart  

Component is not 

Poor inventory 

 

 

Damaged 

  

  

data expertise in Calculation of    

available in the    

the identification critical parts.    

warehouse    

of problems 
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6.Conclusions  
waste waitingis the biggest waste, namely 35% of all existing waste. Lean Maintenance leadtime 
contribute to reduce maintenance by 50% of the total of the previous time due to have been 

successful in reducing the waiting time component maintenance section. Reducing waiting times 
affect the other waste that can be a significant reduction in maintenance leadtime do. Waste waiting 

is the biggest waste, namely 35% of all existing waste. 
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