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ABSTRACT 

indicates that the pure Arenga pinnata composites (AP100%-0%GF) are 

modulus of pure Arenga pinnata composites is always higher and have better 

engineering application.
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INTRODUCTION

Nowadays, growing environmental awareness has resulted in a renewed 
interest in using natural material for many applications. This situation 
encourages many industrial players such as automotive, packaging and 
construction to search for new biodegradable materials. The disadvantages 
of human-made composites materials such as glass, carbon and aramid 
are that they are not biodegradable, expensive, abrasive and, making them 

glass-reinforced composite in many applications.

Arenga 
pinnata 

greenhouse gas emission, enhanced energy recovery, and at the same time, 

The properties of mechanical properties can be tailored through hybrid 

is reported that the incorporated Arenga pinnata
composites has resulted in 50% less weight in a boat because the density 

, as compared to commercial 
) [5].

Mechanical properties of a composite are dictated by the amount of 
Vf

weight fraction, Wf . Both Vf and Wf is interchangeability by the following:

 

 

=  + 1   (1) 

  =  +  1   (2) 
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pf and pm 

In this research work, Arenga pinnata 

version of composites was also evaluated by varying Arenga pinnata 

abundant resources of Arenga pinnata
reinforced composite

EXPERIMENTAL PROCEDURE

Materials

The raw Arenga pinnata 
in a small village in Nilai, Negeri Sembilan, Malaysia. The retting process 

bundles of Arenga pinnata 
vanished from the core section, and the stalk was separated from the core. 

The water was changed several times to reduce the dirt resulting from the 

before composites fabrication.

purchased from Berjaya Bintang Timur Sdn Bhd at Cheras, Selangor, 
Malaysia.
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Composites Fabrication

Composites were fabricated using the hand lay-out technique. To 

hardener). The mixture was slowly stirred with a plastic spoon constantly for 
about eight to ten minutes to make sure the mixture was mixed completely. 

plastic was placed above the composite plate, pressed, and pushed down with 

were placed on the mould to remove the excessive epoxy and to ensure the 
st day for curing at room 

were removed from the mould and cut for the desired test.

Composite Plate

   
        

Arenga Pinnata Fibres Glass Fibres

AP100%-0%GF 0 21.0
AP70%-30%GF 14.7 6.3

AP30%-70%GF 6.3 14.7
AP0%-100%GF 21.0 0
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Figure 1: Cured Samples After Composites Fabrication

Flexural Test

standard with 100 mm of the support span. Samples was a rectangular 

inside the heating chamber.

AP100% - GF0% AP30% - GF70% 

AP0% - GF100% AP70% - GF30% 
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RESULT AND DISCUSSION

Flexural Test

Arenga pinnata

interestingly to observe that pure Arenga pinnata composites have a higher 

Arenga pinnata 

Arenga pinnata
hence, Arenga pinnata

 

Figure 2: Flexural Properties of Arenga pinnata and Its Hybrid Composites
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However, from another engineering perspective, the same weight of 
Arenga pinnata

Arenga 
pinnata

Arenga pinnata
 and 18.8 

, respectively. Arenga pinnata fibres composites' specific 

Arenga pinnata
is interestingly observed the hybrid version of composites between Arenga 
pinnata

 

Fraction of Arenga pinnata and Glass Fibre Composites in Term of Fibre 

Dynamic Mechanical Analysis Storage Modulus

The variation in storage modulus with temperature can be seen 

related to the load-bearing capacity of a material and is analogous to the 
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is consistent at low temperature before there was a rapid fall at a higher 

30%) and pure Arenga pinnata

Arenga pinnata and their hybrids composites have 

Arenga pinnata

 

Figure 4: Variation of Storage Modulus, E’, with the Temperature of Arenga 
pinnata and Its Hybrid Composites

Loss Modulus

from the materials. The variation of loss modulus with the temperature of 
Arenga pinnata

loss modulus peak height than the non-hybrid composites, for which it is 
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unexpected. However, there is an apparent shift loss modulus peak height 
for the pure Arenga pinnata composites, for which it has a higher loss 
modulus than the pure glass composites. This is expected because Arenga 
pinnata

a composite is likely to increase the internal friction and promoting energy 

 

Figure 5: Variation of Loss Modulus with the Temperature of Arenga 
pinnata and Its Hybrid Composites

hybrid composites can be seen in Figure 6. The damping peak height of 

 Arenga pinnata hybrid composites and pure Arenga 
pinnata

This would mean there is less energy in the interface area because there is 
an increase in the interfacial area [9]. 

 

0.0E+00

2.0E+09

4.0E+09

6.0E+09

8.0E+09

1.0E+10

1.2E+10

1.4E+10

25.0 35.0 45.0 55.0 65.0 75.0 85.0

L
os

s  
M

od
ul

us
 , 

(P
a)

Temperature (°C)

AP100% - GF0%
AP70% - GF30%
AP30% - GF70%
AP0% - GF100%



206

Arenga 
pinnata and Its Hybrid Composites

CONCLUSION

Arenga pinnata and its hybrid 
composites was successfully investigated. The Arenga pinnata fibre 

their hybridised composites. In term of dynamic mechanical analysis, the 
storage modulus shows a decrease for all the composites near the glass 

composites, suggesting lower thermal resistance than the Arenga pinnata 

Arenga pinnata composites, 
Arenga pinnata composites are even 

Arenga pinnata 

composite.
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