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ABSTRACT 

Many industrial sectors nowaday’s demands for recyclable materials, lightweight structures, 

and easy to obtain in nature. Many research efforts have been studied by various researchers 

previous experiments in terms of knowledge about natural fiber, sandwich panels, and 

honeycomb structure. The physical coconut fiber that is salt-water resistant and as shock 

absorber went fallen from coconut trees. Thus, coconut fiber is an excellent material to 

reinforced with polyester. The characteristics of sandwich aluminum honeycomb are known 

as lightweight structures widely used in industrial automotive, naval, and aircraft. This study 

is about the combination of composite material as sandwich panels with aluminum 

honeycomb to make experiment on mechanical properties of the specimen. This experiment 

of coconut fiber polyester panel with aluminum honeycomb sandwich to produces the 

material is lightweight and durable as industrial requirement. 
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ABSTRAK 

Kebanyakan industri sekarang membuat permintaan keatas bahan yang dapat di perbaharui, 

struktur yang ringan, dan mudah diperolehi dalam alam semula jadi. Banyak penyelidikan 

telah dikaji dengan kajian-kajian terhadap eksperimen dari segi pengetahuan tentang serat 

semula jadi, komposit panel sandwich, dan struktur pada aluminium honeycomb. Fizikal 

serat kelapa adalah kalis air masin dan sebagai penyerap gegaran apabila buah jatuh dari 

ketinggian pokok kelapa. Disebabkan itu, serat kelapa merupakan bahan yang sesuai untuk 

di komposkan dengan polyester. Ciri-ciri sandwich aluminium honeycomb terkenal dengan 

struktur yang ringan yang digunakan dalam industri automotif, perkapalan, dan kapal 

terbang. Kajian ini adalah tentang kombinasi antara bahan komposit sebagai panel sandwich 

kepada struktur aluminum honeycomb untuk menbuat penyelidikan keatas mekanikal 

properti terhadap spesimen tersebut. Dalam penyelidikan ini sarat kelapa yang dikompos 

dengan polyester resin sebagai panel untuk di sandwich terhadap aluminum honeycomb bagi 

menhasilkan bahan yang ringan dan daya ketahanan yang kuat untuk memenuhi keperluan 

industri. 
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INTRODUCTION 

1.1 Background 

The experimental study on mechanical performance of coconut fiber polyester panel 

with aluminum honeycomb. The production and implementation of these natural fiber in 

such composites are beginning to increase rapidly uses in automotive, fabric, building 

construction, and marine industries. There are several types of natural fiber such as kenaf, 

jute, hemp, flax, oil palm, and bamboo that accepted from industrial to reinforce the fiber in 

produce the material. Hence, to experimental the mechanical properties of fiber reinforced 

polyester panel sandwich aluminum honeycomb. There are number of studies must be made 

to apply them in engineering applications as the replacement to synthetic fiber such as carbon 

fibers (CF). This is because most natural fibers are required less energy, lower handling 

costs, possessing excellent strength, stiffness as desirable environment value, renewable, 

biodegradable, and sustainable compared to synthetic fiber. 

There are two types of fibers in a coconut that were green coconuts, harvested after 

about twelve months on the plant that contain pliable white fiber. Meanwhile, brown fiber is 

obtained by harvesting fully mature coconut when the nutrition layer surrounding the seed 

is ready to be processed into copra and desiccated coconut. Coconut trees are tall commonly 

25 meters high from the ground and this fibrous layer around the seedpod is a strong shock-

absorbing mesh to protects the seed from damage went fallen from the tree. The coconut 

fiber is suitable as material fiber for composite because the coconut fibrous has durability to 

withstand high impact forced. 



2 

The aluminum honeycomb structure was widely applied in engineering for their 

excellent energy absorbing capacity and high strength to mass ratio. The aluminum 

honeycomb is a typical application of the deformable barriers used for some crash tests to 

assess the crashworthiness of cars required by regulation for the Offset Deformable Barrier 

(ODB) for car offset impact test. The aluminium honeycomb is characterized as high strain-

rate and large compression deformation went impact happen. 

1.2 Problem Statement 

Many organic and biological materials in nature show excellent performance in 

various aspects and varied in mechanical performance(Zhao et al., 2012). It has been found 

that the performance of natural fiber can be reinforced in composite enhanced by content 

and orientation optimization. The thin-walled honeycomb concept is prevailing in 

optimizing structural mechanical performance. The combination of thin-walled honeycomb 

structure has been coupled with the composite panel and introducing their mechanical 

performance. Nature fiber such as coconut fiber needs to explore as the composite panel to 

improve thin-walled honeycomb in mechanical performance. Due to the lack of information 

regarding sandwich material between coconut fibers panel and thin-walled honeycomb 

structure, further study needs to explain fiber content optimization to honeycomb structure 

on mechanical performance. Furthermore, it strong enough to reduce composite cost 

production by using organic for a reinforced composite that proposes to use the wasted local 

product. 

1.3 Research Objective  

The main aim of this research is to estimate study on mechanical performance of 

coconut fiber polyester panel with aluminum honeycomb. Specifically, the objectives are as 

follows: 
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i) To fabricate coconut fiber polyester composite panel reinforced with thin-

walled of aluminum honeycomb as sandwich specimen. 

ii) To obtain mechanical properties of coconut fiber polyester composite panel 

with aluminum honeycomb sandwich on flexural performance test. 

1.4 Scope of Research 

The scope of this research are as follows: 

The coconut fibers are collected from the local product by sun-drying process before 

apply as reinforcement. In addition, material thin-walled honeycomb aluminum produces by 

commercial manufacturing in the market. The mechanical performance is analyzing using 

drop weight test and three-point bending (TPB) on sandwich thin-walled honeycomb 

aluminum with coconut fiber polyester composite surface panel. Fabrication process and 

experiment will conduct in Composite Material Laboratory that provide in Faculty of 

Mechanical and Manufacturing Engineering, Universiti Teknikal Malaysia Melaka (UTeM).   

 



4 

  

 

 

LITERATURE REVIEW 

2.1 Introduction 

In the industrial era today, many manufacturers are dependent on materials that are 

recyclable or easy to obtain as their main material that is lightweight, durable, and affordable 

for developing the product. The combination of composite material as the panel to sandwich 

the aluminum honeycomb at the middle in develop the durable, lightweight, and renewable 

material as the face sheet panel of the specimen. To develop the specimens, the study must 

be made on the mechanical performance of coconut fiber polyester composite and aluminum 

honeycomb core structure from previous study through an article, video, and journal that had 

been an experiment and tested.  

This review is important for an effective methodology to make an experimental study 

on the mechanical performance of coconut fiber polyester panel reinforced with aluminum 

honeycomb sandwich before conducting an actual experiment of flexural three-point 

bending tests on the specimen. This is to classification the standard dimension of specimen 

needed before conducting actual test of flexural three-point bending tests onto the specimen. 

With this comprehensive study of coconut fiber polyester composite panel and aluminum 

honeycomb information, corrective, and preventive solution for producing the composite 

surface panel and sandwich with aluminum honeycomb can be planned and executed 

correctly, in a timely and effective manner as Figure 2.1 shown. The purpose of making a 

literature review is to investigate the previous study and experimental of fiber coconut fiber, 



5 

polyester resin and aluminum honeycomb base on the material, method, equipment used, 

mathematic calculation, advantages, and disadvantages, etc.  

 

Figure 2.1  Coconut Fiber Sandwich Panel with Aluminum Honeycomb  

 

2.2 Distribution of Composite 

Composite materials have significant class of structural elements because the 

materials are lightweight, flexible, highly corrosion resistance, excellent impact strength, 

and good fatigue strength. Because of this property, composite materials are being 

considered as a replacement for traditional materials used in aerospace, automotive, and 

other industries. With careful selection of matrix and reinforcement can achieve the specialty 

of composites by engineering the material properties, which are required in the product. The 

outstanding features of fiber-reinforced polymer composites (FRPs) are their high specific 

stiffness, high specific strength, and controlled anisotropy(Abbood et al., 2021).  

Because of these reasons, the FRPs are widely used in the pulp and paper, 

semiconductor, metal refining, power, waste treatment, petrochemical, pharmaceutical, and 

other industries that needed high-performance advanced composite. For examples, of 
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products made of FRPs are pressure vessels, ducts, fans, stacks, pipes, elevator buckets, and 

heat exchangers. Furthermore, composite is mixture of two or more chemically distinct 

constituents having a district interface that separates them as reinforcing particles and matrix. 

Hence, it has a unique combination of properties that are noticeably different from the 

constituent properties. Based on, two broad classifications are fibrous composites and 

particulate composites as Figure 2.2 shown, the reinforcement may be in the form of the 

fibers reinforced. 

 

Figure 2.2  Classification of composites materials (Luo et al., 2012) 

 

2.2.1 Molding method of composite 

The molding process about hand lay-up fiber reinforced plastics (FRPs) as Figure 2.3 

shown is a process of preparing thermoset polymer matrix composites 100 percent with hand 
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and doesn’t use any machine.  Mixing the fiber with polyester resin and hardener, then stirred 

well the material together and then let the material curing for 24 hours in room temperature 

to forming the reaction process of polyester resin and hardener in forming the composite 

material products . The process of molding composite material is very different from 

molding process of metallic materials. This is because to molding for composite process 

need to mould step by step the preparation moulding process of composite Figure 2.3 shown 

below. 

 

Figure 2.3  The process flow chart of preparing molding process FRP composite by hand 

lay-up (Achutha Kini et al., 2018) 

 


