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ABSTRAK 

 

Kajian ini dijalankan untuk menentukan sifat Fizikal, Termal dan Rheologi bagi variasi 

jumlah kegunaan  menggunakan Kenaf Fiber dengan campuran Acrylonitrile butadiene 

stirena (ABS) untuk Proses Fabrikasi pencetakan filamen yang menunjukkan dengan 

menggunakan ujian analisis dan hasil eksperimen. Objektif projek ini adalah untuk mengkaji 

kesan pemuatan serat pada ciri-ciri komposit serat semula jadi dan untuk mengkaji tingkah 

laku fizikal, haba dan rheologi komposit serat semulajadi dalam cetakan 3D. Di samping 

itu, sebagai pencapaian yang perlu dicapai untuk kajian ini, pelbagai skop kajian telah 

digariskan iaitu pembesaran yang dibuat dalam tekstur serbuk komposit kenaf fiber. 

Membezakan sifat terma degradasi terma, peralihan kaca, suhu lebur dan haba gabungan 

menggunakan analisis DSC. Kenal pasti kelikatan sebenar dan kadar ricih yang tinggi 

menggunakan analisis rajah meter kapilari. Pembuatan filamen untuk gentian kenaf dengan 

komposit ABS melalui Fabrikasi pencetakan filamen. Kajian penyelidikan ini melibatkan 

proses penyediaan bahan serbuk serat kenaf dengan jumlah 5%, 7.5% dan 10% dengan 

campuran ABS. Selepas itu, ujian itu menjalankan sifat fizikal yang memperoleh keputusan 

penyerapan air dan kandungan lembapan untuk menunjukkan peratusan berat, ketebalan 

dan pengukuran kandungan. Sudah tentu, kandungan lembapan kenaf serat menyatakan 

bahawa 0% kandungan serat kenaf dalam ABS adalah 10% lebih rendah daripada serat 

5%, 7.5% dan 10% kenaf. Kemudian, sifat termal serat kenaf dilakukan oleh Pengimbasan 

Calorimetri untuk memperoleh nilai suhu lebur 219.83 ° C untuk serat kenaf yang serat 

kenaf 5% menunjukkan 105.48 ° C peralihan kaca untuk menentukan kemerosotan material 

atau mengalami perubahan bahan. Selanjutnya, kertas ini membincangkan pengukuran 

rintangan ricih polimer yang dicairkan oleh rejim kapilari. Penekanan khusus diletakkan 

pada penyiasatan kesan pemanasan likat dan tekanan ketergantungan kelikatan dalam 

aliran kapilari. Semasa ujian untuk sifat-sifat reologi, sampel serat kenaf dan ABS pada 

asalnya berbentuk ketulan kecil, yang dibuat cecair oleh pemanasan dan terpaksa mengalir 

keluar silinder melalui 5 mm, 20 mm dan 30 mm panjang acuan kapiler dengan 1 mm 

diameter Keputusan yang diperoleh dari ujian menunjukkan bahawa kelikatan komposit 

kenaf serat apabila peningkatkan kadar ricih yang tinggi.. 
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ABSTRACT 

 

This research study was carried out to determine the Physical, Thermal and Rheological 

Properties of variable volume use Kenaf Fiber with the mixture of Acrylonitrile butadiene 

styrene (ABS) for the Fused Filament Fabrication process that indicate by the using of 

analysis testing and experimental results. The objective of this project are to study the impact 

of fiber loading on natural fiber composite characteristics and to investigate the physical, 

thermal and rheological behavior of natural fiber composite in 3D printed. In addition, as the 

attainment that need to be achieve for this study, an assorted scope of study have been 

outlined which is enlargement made in the texture of the kenaf fiber composite powder. 

Differentiate the thermal properties of thermal degradation, glass transition, melting 

temperature and heat of fusion using DSC analysis. Identify the true viscosity and high shear 

rate using capillary rheometer analysis. Fabrication of filament for kenaf fiber with ABS 

composite through Fused Filament Fabrication. This research study involve a process of 

material preparation of kenaf fiber powder with volume of 5 %, 7.5 % and 10 % with the 

mixture of ABS. Thereafter, the test carry out the physical properties which to obtain the 

results of water absorption and moisture content as to indicate percentage of weight, 

thickness and content measurement. Certainly, the moisture content of kenaf fibers specify 

that 0 % of kenaf fiber content in ABS is 10 % degrade than 5 %, 7.5 % and 10 % kenaf 

fiber. Then, thermal properties of kenaf fiber was carried out by Differential Scanning 

Calorimetry to obtain melting temperature value of 219.83 °C for kenaf fiber which 5 % 

kenaf fiber indicate 105.48 °C of glass transition to determine material degradation or 

undergoes change of substance. Next, this paper discusses shear viscosity measurements of 

polymer melts by the capillary rheometer. Particular emphasis is placed on investigating the 

effects of viscous heating and pressure dependence of viscosity in capillary flows. During 

the test for rheological properties, sample of kenaf fiber and ABS is originally in the shape 

of granules, which made fluid by heating and forced to flow out of a cylinder through a 5 

mm, 20 mm and 30 mm capillary die length with 1 mm diameter. The results obtain from 

the testing shows that the kenaf fiber composite viscos when increasing of high shear rate. 
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CHAPTER 1 

 

INTRODUCTION 

 

1.0 Research Background  

Since the advent of the moment, natural fibers have occurred in human existence. A 

Composite material is one of the combination of two different materials with proper 

properties and produced with the reinforcement of matrix structure. This type of material 

can be performed in the consuming of less energy than any other fibers therefore they can 

initiate less pollution for this world. For the past year, many researchers have done their 

attentiveness in the process of bio-composite. Which are the current industries offers high 

technology machine also had been attracted to this bio-composite material.  

Furthermore, the achievability of manufacturing for the bio-composite products can 

be throughout for the use of Fused Filament Fabrication (FFF). The using of kenaf fiber 

composite with a combination of other material such as Acrylonitrile Butadiene Styrene 

(ABS), as Bio-composite is to produce a sustainable material for the additive manufacturing 

industry. In the automotive and mechanical sectors, the use of natural fibers has grown 

significantly. Thus, one of the most commonly used kenaf fibers effectively integrated into 

a multitude of apps that are becoming progressively essential for the use of kenaf fibers, 

particularly for plastic strengthening. The environmental and financial benefits of bio-

composite are so appealing that countless study has been carried out to enhance the setbacks 

with these benefits but a few disadvantages of this bio-composite with small mechanical 

characteristics, heat instability and notable humidity tolerance.  
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The thermal and rheological properties of a bio-composite are the result of both 

matrix and fiber properties that depend heavily on the matrix or fiber interface. Furthermore, 

the mass or volume fraction of the fibers, the fiber aspect ratio of which the length to width 

ratio is a crucial factor in the properties of natural fibers strengthened by bio-composites. 

Bio-composite heat disturbance involves degradation of crystallinity, mass and organoleptic 

degradation characteristics such as odor and color, and can result in gaseous goods at 

elevated temperature degradation that can produce elevated porosity, low density and 

decreased mechanical characteristics. 

 

1.1 Problem Statement 

The reinforcing effects of kenaf fibers were evaluated at various fiber loadings. This 

is due to the gradual increase in cellulose and hemicellulose components in the composites, 

resulting in greater energy loss at the starting temperature. Kenaf fiber has reduced heat 

strength than the polypropylene (PP) matrix, resulting in a reduced starting temperature and 

greater weight loss at the starting point. The effect of fiber loading is depending on the 

weight percent of the kenaf fiber composite which a comparison of the previous study is 

effected to the weight percent of the kenaf fiber composite that had selected to increase the 

cellulose and hemicellulose substances. 

A disadvantage of this bio-composite material is its poor mechanical characteristics, 

heat instability and notable resistance to humidity. For all that, to investigate the suitability 

combination of natural fiber and polymer of kenaf fiber and ABS for 3D printer which the 

clarification is to experiment on degradation temperature of the material using the 

thermogravimetric analysis and the melting temperature of the material by differential 

scanning calorimetry analysis. Despite that, to study the best composition of kenaf fiber with 
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ABS is based on the viscosity and shear rate which to running an experiment on the capillary 

rheometer to figure out. This is related to the function of 3D printing to create 3D solid 

objects from a digital file to produce a product from biodegradable filaments through the 

additive process.   

 

1.2 Objective 

The purpose of this study is to be the focal point on the manufacturing of FFF for the 

bio composite material. These are the major objective for this study: 

i. To study the effect of fiber loading on natural fiber composite characteristics. 

ii. To investigate the physical, thermal and rheological behavior of natural fiber 

composite in 3D printed. 

 

1.3 Scope of Study  

This study is to complete acknowledge of the experimental for the material testing to 

create a filament and using on the FFF for making any product to the industry. The 

combination of kenaf and ABS will produce a bio composite material which more affable 

surrounding with improve of physical properties as experimental on the material has been 

done. Furthermore, as the attainment that need to be achieve for this study, an assorted scope 

of study have been outlined. 

i. Enlargement made in the texture of the kenaf fiber composite powder.  

ii. Differentiate the thermal properties of thermal degradation, glass transition, melting 

temperature and heat of fusion using DSC analysis. 

iii. Identify the true viscosity and high shear rate using capillary rheometer analysis. 
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iv. Fabrication of filament for kenaf fiber with ABS composite through Fused Filament 

Fabrication. 

 

1.4 Structure of Study  

Chapter 1: Briefly explain on the introduction of fibre loading effect on thermal 

and rheological properties of bio composite fused filament fabrication. 

An objective is emphasize to be a focal point for this study and scope 

of the study is determined in order to be a guidelines to complete this 

study. 

Chapter 2:  The study of researcher paper for the specific title that related to the 

scope of study from the journal articles, review study that obtained 

from online resources. This research will be a benchmark for this study 

purpose. In short, the aim of a literature review is to provide the reader 

with information and thoughts on a subject. 

Chapter 3: This chapter consist of the methodology for this study which consist 

guidance to complete this study with the information of material 

properties, procedure, parameter setup for an experiment process and 

analysis of the bio composite material. 
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Chapter 4:    This significance result of experiment is stated in this chapter as a 

discussion to be make with several calculation and theory to determine 

the thermal and rheological properties of the material. 

Chapter 5: Contention on this conclusion of the study that consist and 

improvement for the future use of bio composite material. A several 

recommendation is stated to consider the different clarification for this 

study.  

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


