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ABSTRACT 

 

The use of parang, which is defined as Malaysian machete is very wide throughout ancient times 

until today. The history of it tells that parang is an essential tool for everyone since it is used for 

the life purpose of the old time people in every aspect such as to serve as a weapon for protection 

and also as a tool for chopping, carving and many more. Nowadays, the use of parang is still 

being applied among Malaysian for the purpose of life. Moreover, there are also a lot of parang 

have been commercialized and been as one of the attraction for the tourist to look for. In relation 

to the rapid production of parang by days, the quality and performance of it is questioned in here. 

This is because every parang that is produced and to be sell usually is not equipped with any 

quality note or charts with it. The process of making parang which involves exposure of the 

metal to a very high temperature furnace for a long time and also hammering process to shape it 

will lastly produce parang of varied quality and performance. This is mainly due to the non-

standardized steps taken in the processes involved. Some of the parang might undergo a longer 

exposure to the furnace compared to the others and this will affect the material properties that 

will then, affect the quality and performance. To accomplish the objective, two (2) tests are 

going to be conducted which are microstructure and hardness test. The microstructure test can be 

carried out by utilizing the use of Optical Microscope (OM). Meanwhile, Vicker Hardness Tester 

machine is used to test for the the hardness of the sample. The results from all of these tests will 

be collected and discussed. 
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CHAPTER 1 

INTRODUCTION 

 

1.1 Background of Study 

Every present countries or places throughout the world nowadays have their own 

assets of attraction; either by doing development on current resources, or maintaining 

what did they had on history. Those assets mentioned are functioning to bring the 

owner too many purposes of benefit, such as for attracting tourists, earn profits on 

sale, display in exhibition, and just simply for keeping the sentimental value. 

Malaysia, as one of the developing countries in Asia Pacific region, had been 

focusing on plenty of businesses and urbanization to achieve the target of being a 

well-developed flourishing company by year 2020. Despite of the developing the 

current major resources they had, for instance oil and gas industries, Malaysia, which 

can be classified as very dependent on natural resources to survive since long time 

ago, did promoted the historical assets as well to assist on the development part.  

Since the ancient days of Malaysia, parang has been used widely among the citizen 

for many purposes of life and it is still been used nowadays. In addition to that, the 

manufacturing of parang at some places such as Bidor in Perak and Bera in Pahang 

become vital to the domestic people for the sake of source of income and the identity 

they are proud of. Even though the manufacturing of parang grown rapidly at those 

stated places, up until today there are no such essential researches on the whole 

process of parang manufacturing had been documented. 

In this project, the quality variation of Malaysian made parang is going to be 

investigated with respect to its mechanical, physical, and chemical properties. The 

raw material that is usually being used for making parang is the used automotive leaf 

spring, which is bringing in some uncertainties in its initial properties due to the 

long-time usage on vehicles. The processes of making parang may change the 

properties of the leaf spring. However, the changes in the properties of the leaf 

spring are not known and might be fluctuating, because of the non-standardized steps 

in the process of making parang. In addition to that, the properties of the final 

product, which is the parang itself, might be diverged as well due to the non-
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standardized steps in the process of making it and thus, the quality of the parang has 

become a subject of variation that need a clear clarification for future betterment. 

1.2 Problem Statement 

Parang was a very essential tool in Malay traditional lifestyle and remains useful in 

today life. It has several blade edges for different cutting functions such as skinning, 

chopping, and carving which classifies parang as a multi-purposes tool during the 

traditional era. Currently, parang manufacturers are typically using used automotive 

leaf spring to reduce the feedstock costs. Leaf spring is an excellent material for 

making parang because it provides sufficient hardness and strength if properly 

processed. 

However, the usage of used leaf spring might lead to different metal and carbon 

composition which might affect the final product performance of the composition 

varies significantly. In addition, the final product quality is also affected by the 

hardening and tempering processes. 

1.3 Objective 

As mentioned in Section 1.1 above, the aim of this research has been pointed out, 

which is to investigate the parang quality variation among the Malaysian 

manufacturers with respect to mechanical, physical, and chemical properties. In 

order to achieve the main goal, two objectives have been outlined which are as 

follows; 

 To conduct metallurgy studies on sample of parang to conclude the properties 

it inherits. 

 To relate the steps taken in process of making parang with the variation of its 

properties and quality. 

Therefore, at the end of this project, the predetermined objectives are expected to be 

achieved within the given scope and time frame as per next discussion. 
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1.4 Scope of Study 

In order to ensure this research is well focused and remains on its right track, the 

scope of study has been delineated. This project is mainly focusing on the laboratory 

experiments in favor of obtaining the acquired properties. The study on the 

mechanical properties will only focus on the hardness of the sample material and a 

hardness test will be conducted using hardness tester. The detailed study on 

metallography is very essential for observing and analyzing the microstructure of the 

sample material, the machines to be used are optical microscope. 

1.5 Relevancy of Project 

From this project, the quality variation of Malaysian parang manufacturing is studied 

in hope of bringing the industries into a higher level of excellence in producing a 

good parang. This project may as well, give ease to the people to choose the best 

parang of different purpose depending on the quality of the parang. 

1.6 Feasibility of Project 

This project is classified as feasible much since in involve the experiments and tests 

which require the utilization of equipments available and provided in the university. 

The implementations of the experiments and tests follow the theories, which become 

the fundamental to complete the project. The allocation of financial part as per 

declared for this project is sufficient enough since there will be no major cost 

involved especially on the purchasing part. In a nutshell, the author concluded that 

this project is feasible within the given period.  
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CHAPTER 2 

LITERATURE REVIEW 

2.1 Parang 

Parang, initially is a Malay word that is now been acknowledged and exist in Oxford 

Dictionary, gives a meaning of a Malayan machete [14]. The function of parang is to 

serve as a tool for the uses of daily activities such as cutting, skinning, chopping, and 

carving. Figure 1 briefly depicts the overview and labelling of a parang [3]. 

 

Figure 1: Overview of a parang 

2.2 Leaf Spring 

It is absolutely known that the raw material that is used by a smith to make a blade, 

machete, or parang is the leaf spring in favour of its sufficient hardness and strength. 

A leaf spring is a simple form of spring commonly used for the suspension in 

wheeled vehicles [17]. The leaf springs are crucial suspension elements on vehicles, 

necessary to minimize the vertical vibrations, impacts and bumps and create a 

comfortable ride [16]. There are three types of commercially used leaf springs 

nowadays which are steel leaf spring, composite leaf spring, and composite leaf 

spring [15]. Steel leaf spring is the one that is used to make a parang. The properties 

of parang to be studied might be different with the properties of the leaf spring used 

to make the parang due to the manufacturing processes carried out. The materials 

used for making the leaf spring itself are varied depending on the application [1]. 

The materials used for making the leaf springs are principally, SAE-1080, 1095, 

Head Blade  
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5155-60, 6150-60 and 9250-60 [1]. Figure 2 below shows a visual appearance of the 

automotive spring leaf [6]. 

 

Figure 2: Visual appearance of the leaf spring 

2.3 Hardness 

The scope of mechanical properties to be studied in this project is narrowed down to 

focus on the aspect of hardness of the material sample. The definition of hardness is 

the resistance of a smooth-faced material to scratching and abrasion [5,8]. In the 

industry of parang manufacturing, hardness of the material is significant to produce a 

parang with good physical quality such as sharp and long-lasting. In the current 

marketplace there is much that is said about the hardness of parang. In fact there is 

customer resistance to production of swords that are not hitting certain benchmarks 

on specific hardness scales [8]. There are three (3) main options for testing a 

material’s hardness in mechanical engineering study of material properties which are 

Brinell hardness (HB) measurements in accordance with ASTM 110, Rockwell C 

hardness (HRC) measurements following ASTM E18, and Vickers scale [6,8]. The 

resulting indentation depth determine the measurement of the hardness of a material 

[10,13]. As pointed out by Fuentes, J., et al. (2009), in their research, the hardness of 

a sample of leaf spring obtained is 397HB averagely, however, the measured values 

were rather disperse and some as low as 364HB due to the occurrence of 

uncontrolled local heating of the spring, resulting decarburization and softening 

during the manufacturing process. 
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2.4 Carbon Composition 

The scope of chemical properties to be investigated on the material in this project is 

narrowed down to focus on the composition of the carbon content in it. The mixture 

of variable carbon content would regulate the hardening results possible in a blade 

[8]. The material would also produce, in heat-treatment, a hardness that would differ 

dramatically from one point on a blade to another [8,9]. Carburizing has been used 

widely in industry to improve surface hardness and fatigue resistance of steel parts 

while the toughness of the core is maintained [2]. Among the applicable methods to 

analyse the composition of a metal are Eddy current non-destructive method, atom 

probe tomography and optical emission spectrometer [2,6,12]. From the work of 

Fuentes, J., et al. (2009), the carbon content was lower on the surface of steel leaf 

spring than on the inside of it (0.48% versus 0.64%) due to decarburization process 

during the manufacturing process. 

2.5 Comparison on Raw Materials for Making Parang 

Table 1: Comparison on list of materials for making parang 
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CHAPTER 3 

METHODOLOGY 

 

3.1 Introduction 

In this chapter, the research method that will be used is explained in section 3.2. 

Section 3.3 will explain on the sample preparation and will be followed with the 

explanation on experimental tests to be conducted accordingly. 

3.2 Research Methodology 

In this study, three samples of parang of different brand, bought at different places 

are used as the material for analysis. These samples of material will then have to be 

mounted for the ease of conducting test. Optical Microscope (OM) is going to be 

used to do the analysis for the microstructure of the material and hardness test is 

going to be conducted to analyze the hardness of the material. All of the tests and 

experiments are going to be conducted to compare the variation of results for the 

three different parangs at three different positions at each parang. The flow chart in 

Figure 3, which is the iterative process of the experiment and the investigation, will 

be described accordingly. Data analysis and final result section are discussed later in 

the next chapter.  
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Figure 3: Parang A 

 

 

Figure 4: Parang B 

 

 

Figure 5: Parang C 

  

Parang A 

Manufactured by Chop Kwong 

Yuan Loong, Bidor, Perak. 

Bought directly from the factory. 

Parang B 

Manufactured by AAA Jing Yung 

Lee. 

Bought at Seri Iskandar, Perak. 

Parang C 

Unknown manufacturer. 

Bought at Batu Gajah, Perak. 
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Figure 6: Positions of interest to study 

 

Figure 7: Points of interest to study on the surface of cross sectional of the parang 
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Final Result 
Discussion and conclusion 

Data Analysis and Modeling 
Data collecting and analysis 

Microstructure 
Examination 

Surface Morphology 
using OM & SEM   

Chemical Composition 
Chemical composition 

using EDX spectroscopy 

Sample Preparation 
Using three different parang 

 

Hardness Analysis 
By conducting Vickers 

Hardness Test 

Figure 8: Flow Chart 
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3.3 Sample Preparation 

The material that will be used is three different brand of parang bought at different 

places of each as per shown above. The procedures taken are as per below: 

1. Each parang is cut into three parts which are bottom part, middle part, and 

end part as per shown in Figure 6 above. These three parts are the positions 

of interest to be studied in this project.  

2. Electrical Discharge Machining Wire Cute (EDM Wire Cut) is used for the 

cutting part.  

3. Then, all of the samples are mounted using Auto Mounting Press machine for 

the function of easier and better handling of the samples.  

4. The samples’ surface are then be ground on 120, 220, 500, 800, 1000, 1200 

grit SiC papers, and then polished using 1 μmAl2O3 pastes to the mirror 

finish. 

 

Figure 9: EDM Wire Cut Machine used for cutting the samples 

 

Figure 10: Sample of parang after being cut 
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Figure 11: Auto Mounting Press machine used for mounting the samples 

 

Figure 12: Sample that has been mounted 

 

Figure 13: Grinding and Polishing Machine used for surface finishing of the samples 
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3.4 Microstructure Analysis 

The purpose of this test is to determine the pattern of microstructure of each sample 

of the parang and thus, to come out with comparison according to the part of the 

parang. There are three points of interest on the surface of the sample to be studied 

as per shown in Figure 7. This test is conducted using Optical Microscope (OM). 

The procedures were as follow;  

1. Before conducting the microstructure examination, the samples are mounted, 

grinded, polished and etched. Mounting of specimen is required so that it is 

more convenient during grinding and polishing.  

2. After mounting, the samples need to be grinded and polished.  

3. Then, the samples need to be etched by using etchant. The purpose of etching 

is to reveal the grain boundary. As the material of the parang is carbon steel, 

then the corresponding etchant used is Nital.  

4. Nital is prepared by dissolving 50 ml of ethanol and 3 ml of Nitric Acid. The 

Material Safety Data Sheet (MSDS) is attached in Appendices for references. 

5. After that, the specimen is washed by using ethanol and then dried. 

6. Then, Nital is applied onto the surface of the sample by swabbing for 20 

seconds.  

7. Lastly, the specimen is washed using water and ethanol. The specimen is let 

to dry and ready for microstructure examination.  
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3.5 Hardness Test 

The Vickers hardness test method, also referred to as a microhardness test method, is 

mostly used for small parts, thin sections, or case depth work. The Vickers method is 

based on an optical measurement system. The microhardness test procedure, ASTM 

E-384, specifies a range of light loads using a diamond indenter to make an 

indentation which is measured and converted to a hardness value. It is very useful for 

testing on a wide type of materials as long as test samples are carefully prepared. A 

square base pyramid shaped diamond is used for testing in the Vickers scale. 

Typically loads are very light, ranging from a few grams to one or several kilograms, 

although "Macro" Vickers loads can range up to 30 kg or more. For this project, a 

constant load of 300gf is applied at dwell time of 15s for the test on three (3) 

different points on the samples. By that, the comparison and variation of hardness of 

each sample of the parang can be obtained to relate with the variation of quality and 

performance.  



19 
 

3.6 Gantt- Chart and Key Milestones 

 

Table 2: Project Gantt Chart and Key Milestones for FYP 1 

 

 

 

  

   Milestone 

  Progress 
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Table 3: Project Gantt Chart and Key Milestones for FYP 2 

 

 

 

  

   Milestone 

  Progress 
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CHAPTER 4 

RESULT AND DISCUSSION 

 

4.1 Microstructure Analysis 

In order to reveal the microstructure level of the samples, the author utilized the Optical 

Microscope (OM) to observe the microstructures of all of the samples of the parang. The 

microstructures of all the samples were observed and analyzed at magnification of 

500X. By average, the results obtained were slightly almost constant for all of the 

samples. Pearlite and ferrite structure were regularly can be seen at point 1 of the 

sample, meanwhile, at point 2, some of the samples have the same structure as point 1 

and some of the other samples have retained austenite structure instead of ferrite as well 

as even the martensite can be seen. At point 3, by average, most of the samples have the 

martensite structure although the appearances and dimensions varied.  

 

Figure 14: OM image for Parang A at point 1 on position 1 
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Ferrite 

20 µm 
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Figure 15: OM image for Parang A at point 2 on position 1 

 

Figure 16: OM image for Parang A at point 3 on position 1 
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Figure 17: OM image for Parang A at point 1 on position 2 

 

Figure 18: OM image for Parang A at point 2 on position 2 

 

 

 

 

Pearlite 

Ferrite 
20 µm 
 

Martensite 

20 µm 
 



24 
 

 

Figure 19: OM image for Parang A at point 3 on position 2 

 

Figure 20: OM image for Parang A at point 1 on position 3 
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Figure 21: OM image for Parang A at point 2 on position 3 

 

Figure 22: OM image for Parang A at point 3 on position 3 
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Figure 23: OM image for Parang B at point 1 on position 1 

 

Figure 24: OM image for Parang B at point 2 on position 1 
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Figure 25: OM image for Parang B at point 3 on position 1 

 

Figure 26: OM image for Parang B at point 1 on position 2 
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Figure 27: OM image for Parang B at point 2 on position 2 

 

Figure 28: OM image for Parang B at point 3 on position 2 
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Figure 29: OM image for Parang B at point 1 on position 3 

 

Figure 30: OM image for Parang B at point 2 on position 3 
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Figure 31: OM image for Parang B at point 3 on position 3 

 

 

Figure 32: OM image for Parang C at point 1 on position 1 
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Figure 33: OM image for Parang C at point 2 on position 1 

 

 

Figure 34: OM image for Parang C at point 3 on position 1 
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Figure 35: OM image for Parang C at point 1 on position 2 

 

 

Figure 36: OM image for Parang C at point 2 on position 2 
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Figure 37: OM image for Parang C at point 3 on position 2 

 

 

Figure 38: OM image for Parang C at point 1 on position 3 

 

 

Martensite 

20 µm 
 

Pearlite 

20 µm 
 



34 
 

 

Figure 39: OM image for Parang C at point 2 on position 3 

 

 

Figure 40: OM image for Parang C at point 3 on position 3 
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The observations and analysis carried out on the micrograph of each sample of the 

parang have indicated the variation of properties it inherits. The variation in the process 

of manufacturing the parang influenced the variation in the micrograph obtained. 

Briefly, the process of making parang involved the process of heat treatment such as 

austenizing, quenching, and lastly tempering. However, the subjective parameters of 

each of the process such as the intensity, duration, and temperature are not constant 

during the manufacturing of different parang. Due to this variation, the quality of the 

different parang can be visualized with the micrograph obtained.  

Pearlite and ferrite structure are seen on most of the sample at point 1 of it except for 

point 1 on position 1 and position 2 of Parang B. Pearlite is a combination of ferrite and 

cementite. Pearlite grain structures resemble human fingerprints. Steel with exactly 0.77 

percent carbon consists of uniform pearlite at room temperature. The thin plate pearlite 

is formed due to the fast cooling process of the steel after heating for shaping purposes. 

The ferrite is formed due to complete transformation from its austenitic phase during 

cooling. It has a Body Centre Cubic structure (B.C.C) which can hold very little carbon 

which is typically 0.0001% at room temperature. Ferrite gives a material the magnetic, 

hard, and brittle characteristics.  

Retained austenite structure is found at point 2 of all samples except for point 2 on 

position 2 and position 3 of Parang A as well as point 2 on position 2 of Parang B which 

showed the martensite phase. Retained austenite is the austenite that does not transform 

to martensite after the quenching process. The property that is carried by retained 

austenite is the intermediate of combination of mixture of soft and tough austenite with 

hard, strong, and brittle of martensite. Since retained austenite can increase the impact 

toughness of a material, the presence of it at point 2 of any part of the parang is very 

essential to serve as supporting part to absorb the impact applied in prior to prevent 

crack to the parang.  

Martensite phase is found at point 3 of all samples except for position 3 of Parang A and 

position 1 of Parang C which shows the presence of tempered martensite instead. 

Martensite can be formed from a rapid cooling process of austenitic phased steel. In this 

parang manufacturing process, the quenching part by putting the red-hot steel into oil 
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after burning it is the part of the process where martensite is formed on the parang. In 

addition, the martensite also can transform from its austenitic form by quenching and 

working by plastic deformations to reductions of area at this sharp part of the parang. 

Different with the austenite, martensite has a Body Center Tetragonal crystal structure 

(B.C.T). This results in a distorted structure that has the appearance of fine needles. 

There is no partial transformation associated with martensite, it either forms or it 

doesn’t.  However, only the parts of a section that cool fast enough will form martensite 

at which in a thick section it will only form to a certain depth, and if the shape is 

complex it may only form in small pockets.  The hardness of martensite is solely 

depends on carbon content, it is normally very high, unless the carbon content is 

exceptionally low. Tempered martensite, on the other hand is the martensite that 

undergoes tempering process. Due to the transformation to tempered martensite, the 

properties change as well, which are increased ductility and toughness of the material.  

In the scope of microstructure study carried out on all of the samples of the parang, 

Parang C has shown the most consistent and reliable quality out of the other two parang. 

This is due to the distribution of the phases throughout the each point at all positions of 

it. At point 1, pearlite and ferrite phase is present constantly at all positions whereas at 

point 2 of all positions, retained austenite phase is present. However at point 3, there is a 

slight different where at position 1, the phase present is tempered martensite while the 

other position is martensite. This indicate that the intensity of quenching and tempering 

process to produce the part of point 3 is not equally distributed.  
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4.2 Microhardness Assessment Result  

The variation of hardness at different points on different locations of all of the three 

parangs is tested by carrying out Vickers hardness test. This test was conducted to 

determine whether there will be different on hardness of the parang of different brand, 

as to compare which one is better. Vickers hardness tests were performed on the surface 

of the samples using Model HV-1000A Micro Hardness Tester with 300gf load and 15 s 

dwell time. According to the results obtained, which is presented on the table below, the 

value of surface hardness obtained for each sample is compared through the distance 

from the surface.  

Table 4: Vickers hardness reading of all samples 

Position Point 
Hardness (HV) 

Parang A Parang B Parang C 

1 

1 317.8 277.8 431.4 

2 650.7 293.1 358.6 

3 529.9 302.8 423.6 

Average 499.47 291.23 404.53 

2 

1 734.8 307.6 265.9 

2 695.1 625.2 252.9 

3 754.4 662.0 384.3 

Average  728.1 531.6 301.03 

3 

1 447.2 304.4 213.6 

2 444.9 376.4 206.7 

3 621.0 641.9 319.5 

Average  504.37 440.9 246.6 

 

Table 4 above shows the variation in terms of microhardness at different points on 

different positions for each parang. Similar with the microstructure analysis conducted 

previously, the variation in the process of manufacturing a parang did influenced the 

variation in the properties of a group of different parangs.  



38 
 

Considering the reliability and durability of a parang, Parang C has the best quality of 

them in terms of distribution of hardness at different points on different positions 

throughout the parang. As per can be seen from Table 4, averagely the hardest part on 

Parang C is at point 3, which is the sharp edge part where it first adapt to the impact 

with the material when chopping or cutting. Secondly hardest point is at point 1 which is 

at the top of the parang. This part should be hard to preserve the shape and orientation of 

the parang over a long range of using time. The middle part, which is at point 2 is the 

least hard point on Parang C. Due to this, point 2 has the greatest ductility and impact 

toughness although it is softer than the other points. The advantage is for point 2 to 

serve as the support to absorb the impact applied to prevent crack or failure on the 

parang to happen. Thus, for a long lasting parang, Parang C is the best among the three 

parangs that are studied in this project.  

However, if strength and adaptability to rough usage are the preferred properties, then 

Parang A has the best quality of them. In despite of having a long lasting parang yet less 

strength, Parang A has the quality of the other way around. Parang A is the best to be 

used for hard and rough usage such as when chopping or cutting a very hard material. 

This is due to the greatest hardness acquired by Parang A. Based on Table 4, the hardest 

position on Parang A is at position 2 which is at the center of it. This is the regularly and 

preferably region of usage for any parang. Thus, for dealing with the best strength and 

adaptability to rough usage, Parang A is the best choice. 
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CHAPTER 5 

CONCLUSION AND RECOMMENDATION 

 

 

Based on the experiments and tests conducted throughout this project, the properties of 

Malaysian made parang manufacturing quality variation are clearly studied and 

analysed. There are still, some parts of this project that need improvement and 

enhancement to yield a better, more detailed, and more comprehensive result to come up 

with any improvements to be implemented to our Malaysian parang manufacturing 

industry. In a nutshell, this project lead to two (2) conclusions as per below: 

 The phase present at a same point on different parangs is averagely similar to 

each other. However, there are still variations of it can be seen. These variations, 

in terms of size, orientation, and structure determine the characteristics inherited. 

These variations are there due to the inconsistent implementation of process 

during manufacturing of the parang 

 Different parangs experienced different exposure to intensity or frequency of the 

same processes conducted during the manufacturing of them. Due to this, the 

quality in terms of hardness of different parangs, also varied differently. 

Depending on the purpose and necessity of the user, different parangs will give a 

different quality and satisfaction.  

As for the future works, it is very interesting if a standard of parang which comprised of 

properties investigated in this project or any other properties can be produced so that the 

quality of parang produced will be cared of and the consumer will have at least a printed 

sheet of quality comparison of parang to buy the best parang for daily uses. By that, a 

deeper and detailed analysis of such as this can give a great impact to Malaysian parang 

manufacturing industry in the future. 
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APPENDICES 

Appendix 1. ASTM E-384 Microhardness Guidelines 
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Appendix 2. Material Safety Data Sheet (MSDS) for Nital 
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