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CHAPTER 3 - METHODOLOGY 

 Thesis Methodology 3.1.

Running a KMS development and implementation project in an organization is an 

extremely complex process that involves human, technology, and organizational 

aspect. Therefore, it is necessary to follow a methodology that acts as a guide 

throughout the KMS development and implementation process. 

The methodology used for this thesis is adopted from the KM-IRIS Methodology as 

discussed in sub-chapter 2.2.9. The KM-IRIS Methodology was created by Chalmeta 

and Grangel [12]. The KM-IRIS methodology is divided into five phases; 

Identification, extraction, representation, processing, and utilization. The aim of KM 

is to create, collect, store, access, transfer, and reuse knowledge [10]. The information 

will later be utilized to make a better decision or to perform tasks and duties better. 
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Figure 3.1. KM-IRIS Methodology [5] 

The KM-IRIS methodology is considered feasible with this study because this 

methodology is divided into five phases (see Figure 3.1), which are: identification, 

extraction, representation, processing, and utilization. The methodology makes it more 

possible to gather, identify, and separate knowledge from information; store 

knowledge using a common language; and allows the knowledge available to whoever 

may need it. The methodology is organized in phases and outlines the activities to be 

performed, the techniques and the supporting tools to be used, and the expected result 

for each phase in the methodology. Phase one, two and three will be discussed in this 

chapter, while phase four and five will be discussed later in chapter four. 
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3.1.1. Phase I. Identification 

The first step in this study is identifying and recognizing the source of 

knowledge and create the blocks of knowledge. Observation and interview can 

be done to identify the source of knowledge. The result from this phase is the 

process map and process workflow. Spur gear, helical gear, and bevel gear 

manufacturing processes are the target knowledge to be obtained. 
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Figure 3.2. PT FMP Business Process Mapping 
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The business process in PT FMP (Figure 3.2) starts when customers place an 

order to the company. The customer can place an order by coming to the 

workshop or by phone call, fax, and email. The customer can also provide 

examples of items to be manufactured or by providing specifications through 

technical drawings to PT FMP. The manager in the office will receive and 

review the order, and calculate cost and time needed to fulfill the order. After 

that, the company will send a price quotation to the customer and once the price 

and the shipment time is confirmed by the customer, then the orders will be 

entered into the manufacturing system in the shop floor. The manufacturing 

process consists of different process needed to manufacture the finished product. 

After the manufacturing process has been done, the product still has to pass the 

quality control. After the finished product has passed the quality control test, it 

will be sent to the customers and the order is completed. 

 

Figure 3.3. Raw Material 

The manufacturing process for spur gears, helical gears, and bevel gears start 

from the raw material Sawing using a horizontal band saw machine and then 

after being cut into shorter raw material (Figure 3.3), the material goes to the 

turning machine to create a gear blank (Figure 3.4 and Figure 3.5). 
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Figure 3.4. Gear Blank (for Spur Gear and Helical Gear) 

 

Figure 3.5. Gear Blank (for Bevel Gear) 

For spur gear (Figure 3.6) and helical gear (Figure 3.7), both gear blanks go to 

the gear teeth cutting process in hobbing machine. Helical gears are similar to 

spur gear except their teeth are cut at an angle to the hole (axis) rather than 

straight and parallel to the hole like the teeth of a spur gear. The difference in 

the tooth cutting lies in the cutting angle of the hob. 
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Figure 3.6. Spur Gear 

 

Figure 3.7. Helical Gear 

For bevel gear (Figure 3.8), the gear teeth cutting process is done by using a 

milling machine fitted with a dividing head. The cutting process for the bevel 

gear teeth is done tooth-by-tooth using gear cutter module. 
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Figure 3.8. Bevel Gear 

After the gear has been generated from hobbing and milling process, the surface 

of the spur and helical gear is still rough and burr can be found on the gear. The 

next step is deburring process. The purpose of this process is to remove any burr 

or any unwanted material on the finished product and to remove sharp edges to 

make it safer and easier to handle or to transport. 

After the deburring process, the gears are finished. But some customers may 

order the hardened gear (Figure 3.9), so the next process is the surface hardening 

process. The surface hardening process is using flame, also called flame 

hardening. The surface of the gear is heated using a burner torch and quickly 

cooled to increase the hardness of the material. 

 

Figure 3.9. Hardened Spur Gear 
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Figure 3.10 depicts the manufacturing process of spur and helical gears, while 

figure 3.11 depicts the manufacturing process of bevel gears. 
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Figure 3.10. Spur & Helical Gear Manufacturing Process 
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Figure 3.11. Bevel Gear Manufacturing Process 

As we can see in Figure 3.10 and Figure 3.11, the sources of knowledge have 

been identified, which are: RM sawing process, turning process, hobbing 

process, milling process, deburring process, and surface hardening process. The 

knowledge from the processes above will be captured and will be included in the 

new knowledge management system at PT FMP. 
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3.1.2. Phase II. Extraction 

After the source of knowledge that was previously recognized and identified, the 

source of the tacit and explicit knowledge can be later identified, the next step is 

extracting from the source of knowledge. A tacit source of knowledge is found 

in the personnel within the company and is usually more difficult to extract. An 

explicit source of knowledge is notably found in written format such as 

documents in the company.  

The procedure for extracting the tacit and explicit knowledge from the PT FMP 

Manufacturing process are by doing literature review, process observation, 

interviewing the machines operators or employees to get valuable inputs from 

the employees, taking photos of the processes and machines, and capture the 

process by using video recording (See Figure 3.12). The output from the 

procedure are the extracted knowledge which possessed by the employee.  
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Figure 3.12. Knowledge Extraction Procedure 

  



DEVELOPING KNOWLEDGE MANAGEMENT SYSTEM FOR                         Page 68 of 150 
HUMAN RESOURCES DEVELOPMENT AT PT FMP 

 

  Johannes Nikolas Japar 

 

There are six type of knowledge possessed and used by workers to manufacture 

the products (Figure 3.13), which are: raw material sawing knowledge, turning 

knowledge, hobbing knowledge, milling knowledge, deburring knowledge, and 

surface hardening knowledge. All of them are in tacit knowledge form and three 

of them are in explicit knowledge form. The explicit knowledge are turning 

knowledge, hobbing knowledge, and milling knowledge.  
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Figure 3.13. Worker's Knowledge Map 

The extracted tacit and explicit knowledge is later going to be processed into 

standard operating procedure (SOP) and video. Both the video and SOP are used 

to store both tacit and explicit knowledge in the gear manufacturing process into 

an explicit knowledge and can be used later for knowledge sharing between 

workers in the company. To see the SOP and video development plan, please 

see Appendix A. There are two modes of knowledge conversion in this stage, 

which are externalization, for converting tacit knowledge to explicit knowledge, 

and combination, which converted explicit knowledge to explicit knowledge. 

Figure 3.14 depicts the breakdown of the manufacturing process in IDEF0 

format. 
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Figure 3.14. PT FMP Manufacturing Process IDEF0
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Table 3.1. Phases I & II of the KM-IRIS Methodology at PT FMP 

Conceptual Block Employee Process 

Phase I.     

Ontological 

category 
Employee's knowledge Manufacturing 

Target knowledge Skill & experience Manufacture a product 

Description 

Extent to which the 

employee's skill and 

experience effect the company 

performance 

Best practice in 

manufacturing 

customer's order 

Phase II.     

Input variables • Employee's skill and • Product specification 

    experience • Manufacturing Process 

  • Average skill and • Human Resource 

    experience in the company • Documents 

Knowledge source Employee Employee 

Calculation 

procedure 
Statistical calculation 

Detailed description of 

the procedure for running 

task using the IDEF0 

modeling language 

Extraction 

procedure 

Questionnaires, interview, and 

personal enquiries 

Observation, Interview, 

Research 

 

Table 3.1 shows the results obtained in Phase I and Phase II of the KM-IRIS 

methodology after tailoring it for knowledge management system at PT FMP. 

The details of the tabulation result of the employees data can be seen in 

Appendix B. 
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3.1.3. Phase III. Representation 

After the knowledge has been identified and extracted, the next phase of the 

methodology is creating the knowledge map by representing the source of 

knowledge in the KMS. Unified Modeling Language (UML) is used to represent 

the manufacturing process. The UML used in this phase are use case diagram 

and sequence diagram. 
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Figure 3.15. Manufacturing Process Use Case Diagram at PT FMP 

The use case diagram in Figure 3.15 represents the interaction between workers 

and the manufacturing process and between supervisor and the manufacturing 

process. The workers do the manufacturing process and the supervisor check the 

result from the manufacturing process. As can be seen, the interaction between 

the workers and the supervisor and the manufacturing process is identical. This 

means both workers and supervisor are equally responsible for the 

manufacturing process in the company. 
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Figure 3.16. PT FMP Manufacturing Process Sequence Diagram
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Sequence diagram is an interaction diagram that shows how processes operate 

with one another and in what order. Figure 3.16 represents the sequence diagram 

for spur gears, helical gears, and bevel gears in manufacturing processes. The 

manufacturing process of spur gear and bevel gear are quite similar. The 

difference of spur and helical gears manufacturing process lies in hob settings in 

the hobbing machine. Bevel gears manufacturing process is also quite similar, 

but the main different is bevel gear teeth is generated using a milling machine 

instead using hobbing machine. 

  


