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ABSTRACT 

 

Nowadays, the usage of lubricant in industry has become dominant because of high production demands. Since the purchase and 

disposal of lubricant is becoming increasingly expensive, lubricant reused is a viable option for cost reduction. The used lubricant from the 
machine will be sold to the supplier with approximately RM75.00 per barrel which is equivalent to 200 liter of used lubricant. In one of the 

automotive company, lubricants used at the CNC machine can be reused. However, as the chips and lubricants flow out together, both of 

them are disposed which clearly is a waste to the company. The initiative to reuse the lubricant would reduce the lubricant cost spend by 
isolating both chips and lubricants hence reduce the environment pollution. This study aimed to propose a segregation concept of chips and 

lubricants at CNC machine through autonomous maintenance concept. Based on the analysis conducted, the root cause of the problem is 

the chips and lubricants flow out together. After generating few ideas of segregation concept, the final design was selected which then 

constructed to prototype. This is to give clear picture of the concept. Based on the testing conducted, the prototype is able to segregate both 

chips and lubricants. 
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INTRODUCTION 
 

Lubrication is one of the vital components in any 

machine as poor lubrication leads to defect to the 

machine output. Through Autonomous Maintenance 

program, the problems arise from poor lubrication 

can be solve. Autonomous Maintenance brings both 

production and maintenance department together to 

perform maintenance task. Operators have the 

opportunity to conduct simple maintenance such as 

equipment or machine cleaning, inspection and 

machine lubrication despite only doing their daily 

operation. Therefore, the company is able to produce 

knowledgeable operators [1]. 

In one of the automotive company, lubricants 

used at the CNC machine can be reused as their 

particle are not much affected by the process taken 

by the machine.  However, as the chips and 

lubricants flow out together, both of them are 

disposed which clearly is a waste to the company.  

The initiative to reuse the lubricant would reduce the 

lubricant cost spend by isolating both chips and 

lubricants.  Through Autonomous Maintenance, the 

initiative can be executed.  

 

Literature Review: 

2.1. Lean Manufacturing 

Lean Manufacturing can be defined as a 

systematic approach to identifying and eliminating 

waste through continuous improvement, flow the 

product at the pull of the customer in pursuit of 

perfection [2]. 

The wastes noted above are commonly referred 

to as non-valued-added activities, and are known to 

Lean practitioners as the Eight Wastes. TaiichiOhno 

(co-developer of the Toyota Production System) 

suggests that these account for up to 95% of all costs 

in non-Lean manufacturing environments. These 

wastes are: 

i. Overproduction  
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ii. Waiting  

iii. Unnecessary Transport or Convergence 

iv. Over processing  

v. Excess Inventory  

vi. Defects  

vii. Unnecessary Movement 

viii. Unused Employee activity 

 

2.2. Hicom Management System: 

Hicom Management System (HMS) serves as a 

testimony to DRB-HICOM group as to represent their 

commitment which to ensure excellent delivery to 

their stakeholders.  The best practices or initiatives 

being promoted were guided by the nine (9) HMS 

principles. 

 

 

 
Fig. 1: House of HMS (Tang, 2011) 

 

The foundation of HMS lies in strategic 

thinking, effective employee participation and having 

a visual workplace. HMS helps to promote 

conducive environment whereby all employees strive 

to deliver exceptionally commendable products or 

services to all stakeholders in relation to quality, 

cost, timeliness, safety and environment. In 

achieving this, HMS emphasizes good 

implementation of 5s and Autonomous Maintenance 

[3]. 

 

2.3. Overview of Autonomous Maintenance: 

Autonomous Maintenance is the one of the Total 

Productive Maintenance (TPM) pillar. It has two 

aims. From a human perspective, it fosters the 

development of knowledgeable operators in light of 

their newly defined role. From an equipment 

perspective, it establishes an orderly shop floor 

where any departure from normal conditions may be 

detected at a glance. Autonomous maintenance is the 

process by which equipment operators accept and 

share responsibility (with maintenance) for the 

performance and health of their equipment [4]. 

The driving concept of Autonomous 

Maintenance is the creation of „expert equipment 

operators‟ for the purpose of „protecting their own 

equipment‟ [5]. “Autonomous Maintenance is the 

cornerstone of TPM activities”[1]. The paradigm 

shift that AM addresses are a transition in the 

operator perception from „I run the equipment, 

Maintenance fix it‟, to „I own the performance of this 

equipment‟. In autonomous maintenance, there are 

seven steps to be implemented as stated below. 

 

i. Cleaning as inspection, lubrication and 

tightening 

ii. Countermeasures to source of contamination 

iii. Cleaning and Lubricating Standard 

iv. Overall Inspection Standard 

v. AM Standards Zero Breakdown. 

vi. Process Quality Assurance 

vii. Autonomous Supervision 

 

Seven steps are implemented to progressively 

increase operator‟s knowledge, participation and 

responsibility for their equipment. The steps start 

with the initial cleaning proceeding towards full self-

management. Steps 1 to 3 place priority on 

abolishing environments that cause accelerated 

deterioration, reversing deterioration and establishing 

and maintaining basic equipment conditions. The 

goals of these steps are to get operators interested in 

their equipment and help them shake off their self-

image as mere button pushers or switch flickers. In 

steps 4 and 5, operators are taught about inspection 

procedures. The goals of these steps are to reduce 

failures and develop operators who thoroughly 

understand their equipment. Last two steps are 

designed to upgrade autonomous maintenance and 

improvement activities by standardizing systems and 

methods. The ultimate goal of these steps is a robust 

organization and culture in which every workplace is 

full of self-management [6]. 

 

2.4. Lubricant Management: 

A lubrication management can be defined as the 

sum of all the activities performed in a given facility 

to ensure the right lubricant is provided in the right 

quantity to the right point at the right time with the 

right method. Lubrication management at a 

production facility includes all activities related to 

the lubrication of machinery [7]. 

There is nothing difficult about lubrication 

management. It simply means lubricating equipment 
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correctly and reliably. Machines need to be 

lubricated  

i. According to their use  

ii. With clean lubricant 

iii. At designated inlets or fittings 

iv. At specified or right times  

v. With specified or right amounts of lubricant 

vi. To ensure appropriate coverage of surface in 

contact 

 

2.5. Classification of Lubricant: 

Lubrication management on the shop floor 

simply means specifying and adhering to these 

conditions [8]. There are several types of lubricant 

which are:

 
Table 1: DemographicCharacteristicsofthePatients 

Uses Types 

Low-viscosity oil used for high speed, low-road rotating parts.  Mostly used in small electronic 

motors and spinning machine, etc. 
Spindle Oil 

Used in various machining operation to lubricate and cool.  Oil and fluids may contain various 
additives depending on the materials cut and the processing speed. 

Cutting oil and fluid 

High-speed bearing lubricant for all turbine, also widely used as hydraulic oil. Turbine oil 

Widely used to lubricate bearing and rotating friction parts of many machine.  Quality varies 

especially according to type of base oil. 
Machine oil 

Typical high-viscosity oil for high-load, high temperature parts.  Used principally for steam engine 

cylinders and valves 
Cylinder oil 

Used in all types of gears to reduce friction and heat at low speeds.  There are several types, which 

can be chosen according to load resistance 
Gear oil 

Formed of additives and a turbine oil base, this generally low-viscosity oil is used in hydraulic 

systems. 
Hydraulic oil 

 

2.6. Lubrication Application Method: 

Considerable care is usually exercised in 

machines. Sometimes, however, less attention is paid 

to the consideration of method of application. As a 

matter of fact, the devices by which lubricant is 

applied, and their manner of installation contribute 

greatly to the efficient and economical lubrication of 

machinery [9]. The lubrication method can define as 

lubricants grouping, adding lubricant at the right time 

and right amount. Using exactly the lubricants 

specified by each equipment manufacturer would 

require us to stock many different brands of 

lubricants and increase the chance of grabbing the 

wrong type of lubricant off the shelf. For this reason, 

the lubricant is grouped and keeps a smaller number 

on hand. A lubrication station should hold about 

three containers, each of which is filled with 

lubricant of a specified viscosity. These and other 

lubrication containers and tools should be color-

coded to help prevent mixing lubricants [10]. 

Adding lubricant at the right time is crucial. To 

ensure timeliness, a lubrication schedule should be 

established. Usually the equipment operating manual 

will specify when to lubricate. If the manual gives no 

guidance, you must set sensible standard and then 

verify lubrication coverage through trial and error. 

To avoid running out of lubricant, set lubrication 

intervals slightly shorter than you think need to be, 

and then gradually lengthen them if necessary [10]. 

Using too much lubricant or too little lubricant 

can cause lubricant defects. Using too  much 

lubricant can bring on defects by causing leaks, by 

lowering viscosity, and (depending on the lubrication 

method) by promoting deterioration of the lubricant. 

Using too little lubricant can reduce the amount of 

lubrication film between the moving parts and cause 

scuffing and burning. Using the right method assures 

that the right amount of lubricant is applied to 

friction surface at the right time. Using the right 

method means using clean lubricant, specified tools, 

and specified inlets or grease fittings. Check whether 

the fluid level is within the standard range for the 

type of lubrication method [10]. 

 

2.7. Concept of Reuse Lubricant: 

The concept of reuse is applied by reinventing 

items after their initial life and avoiding additional 

waste by all means necessary. Though the concept of 

reuse is very important to the lifecycle of a material, 

there are times when a second life simply cannot be 

created for a certain item. However, when one does 

have to throw an item away; an important proactive 

strategy is to buy products that can be reuse or, at the 

very least, determine in advance the product is an 

alternative to a similar, less reuse material [11]. 

Despite all efforts to extend lubricant life, 

lubricant quality will eventually reach a point where 

routine maintenance is no longer effective. At this 

stage, the lubricant either needs to be reused for 

contaminant separation or disposed. Lubricant should 

be reused well before it becomes significantly 

degraded since lubricant with excessive bacterial 

counts or tramp oil concentrations cannot be 

restored. Reused means the lubricant has to be 

cleaned and be ready for using again. The 

conventional gravity separation methods takes too 

much time to separate metallic chip from the 

lubricant which is not desired because it increases 

downtime of machining or may require large amount 

of lubricant [12]. 

While lubricants are a relatively minor cost for 

many production operations, the cost associated with 

unscheduled break down of equipment as a result of 

lubricant failure can be significant. For example, an 

unexpected outage of a power station due to 

malfunctioning of a hydraulic control system would 
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be extremely costly. It is therefore necessary for 

users to ensure that the condition of the lubricants in 

the equipment is always within operational 

specifications. Like many industrial components, 

over 80% of lubricants are being disposed of 

prematurely. Adhering to some simple guidelines can 

significantly extend the useful life of most lubricants 

resulting in reduced consumption, extended machine 

life, and minimized unscheduled shutdown 

maintenance [13]. 

 

Methodology And Result:

 

 
Fig. 2: Flowchart of Research Project 

 

3.1. Genba at Crankshaft Line: 

In order to identify the Case Study, the approach 

used is gemba. Gemba is the action of walking which 

enable the person to see the actual process, 

understand the work, ask questions, and learn to 

identify existing safety hazards.  

 

3.2. Data Collection for Lubrication Management: 

Based on the graph shown in Figure 3, the 

company top-up 200 litres of lubricant monthly. 

Usually, the company will top-up on the 30
th

 day 

each month. However, for some cases such as 

machine overflow, the company will top-up 

accordingly to counter the problem occurred.   

The price of the lubricant involved in this project 

which is Yushiro Cut Abas is RM1596.00 per drum 

equivalent to 200 liter. 

 

3.3. Data Analysis: 

1) Root cause analysis: 

This project is analyzed to identify the most 

priorities of the root cause hence lead to action taken
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Fig. 3: Monthly Lubricant Top-up for July-September 

 
Table 2: Root Cause Analysis 

 

 
 

2) Problem Identification: 

From the root causes analysis there are six 

problems identified that cause excessive use of 

lubricant at CNC machine. However, among the six 

problems arise, only one is accepted to take action 

which is chip and lubricant flow out together. 

 

3.4. Improvement Execution: 

1) Designing: 

The design is separated into part by part and the 

dimensioning process is firstly sketched on the paper. 

The dimensioning is based on relevant dimensions 

and also referring the existence cycle tin can crusher 

so that the design is fit into other part.  

The drawing of the design then is drawn using 

Solid Works application; at this stage solid modeling 

method is used. Part by part solid modeling creates 

according to the dimension done before. After all 

parts are created, the 3D model is assembled with 

each other based on the design.

   

 

 
Fig. 4: 3D Drawing 
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2) Fabrication Process: 

 

 
Fig. 5: Fabrication Process Involved 

 

The fabrication process starts from dimensioning 

the raw material until finish as a desire product. 

 

3) Functionality: 

Conveyor systems were designed to move an 

item from one place, to another, normally in factories 

and in the industrial sector. There are many different 

types of conveyor system, all that operate in a 

different way such as pneumatic, vertical, flexible 

and spiral. The conveyor in this project worked as a 

separator and a transporter. 

 

4) Material Preparation: 

Material uses to build the prototype were 

selected based on the design requirement. Bill of 

Material were constructed to attain the exact material 

needed and budget required.  

 

3.4. Improvement Verification: 

1) Prototype Testing: 

The testing phase was done to verify the ability 

of the prototype to segregate the chips and lubricants.

   
Table 3: Testing Phase 

 
 

This data forecast is calculated from the Data 

Collection at the Crankshaft Line for 30 minutes.  

30min=160ml 

1h=320ml 

320ml×8h×2shifts=5120ml/day 

5120ml/day×(20 day)/month=102400ml/month 

=102.4l/month 

102.4l/month÷200l/month×100%=51.2% 

 

Based on the data forecast, the initiative to reuse 

the Yushiro Cut Abas KZ 352 contributes to the 

reduction of lubricant usage approximately 51.2% 

without considering the machine performance 

reduction.   

 

1) Proposed Work Instruction (WI): 

After the testing is successfully conducted, the 

Work Instruction is proposed to shows the sequence 

of steps to execute a task or activity related to the 

machine used.

   

Main Frame Development

Conveyor Fabrication

Electrical System

Lubricant Collector
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Fig. 5: Work Instruction 

 

1) One Point Lesson (OPL): 

After the improvement has been made, table of 

comparison or One Point Lesson was established to 

show a clearer picture of improvement. Before the 

improvement has been made, the chips and lubricants 

were collected together in one bin.  However, after 

several improvements have done, the chips and 

lubricants are able to segregate by using the mini 

conveyor separator.

 

 
Fig. 6: One Point Lesson 

 

Conclusion: 

Overall, this study has achieved it targeted 

objective which is to propose a concept to segregate 

the chips and lubricants based on predefined scope. In 

terms of process or operations involved in the 

segregation of chips and lubricant, there are some 

improvements that have been made based on the 

analysis of conduct during the study.   

This study is done until improvement verification 

stage. However, the verification of lubricant viscosity 

cannot be conducted due to certain limitations which 

are budget constraint, time constraint and no facility 

provided by the institution itself. Therefore, this 

project is recommended to be extent in the future.   
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