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Abstract 

Rubber mounts are used to reduce the transmission of dynamic 

oscillations to a supporting structure. Natural rubber is used in 

mountings because of its high strength, outstanding fatigue 

resistance, high resilience, low sensitivity to strain effects in 

dynamic applications and good resistance to creep. The high 

operation temperature of the engine causes the rubber become 

hardened and started to crack due to the vibration from the 

engine. Then the natural rubber will be mix with kenaf and put 

into the mould. The percentage of kenaf fibers and natural 

rubber are 2% - 98%, 4% - 96%, 6% - 94% and 100% of natural 

rubber will be produce. The test that will be run is tensile test 

(ASTM D638) and Optical Microscopic Scanning. The tensile 

strain result shows the highest value for tensile strain was the 

natural rubber with 2% kenaf fibers which is 397%. The 4% of 

kenaf fibers loading was the optimum amount and give the best 

tensile strength for the composite which is 0.46253 MPa. The 

Optical Microscopic Scanning shows that there were fibers that 

being pulled out and break. These shows the fibers are truly 

bonded with the natural rubber. 

Keyword: Natural Rubber, kenaf filled, natural fiber 

reinforced composite, automotive green product. 

 

INTRODUCTION 

Natural rubber is used in mountings because of its combination 

of properties. Natural rubber provides high strength, 

outstanding fatigue resistance, high resilience, low sensitivity 

to strain effects in dynamic applications and good resistance to 

creep [1]. It is one of the elastomers that is strain crystallizing, 

and as such possesses inherent strength without the addition of 

particulate reinforcement. The features of natural rubber allow 

the fabrication of it and exhibit very low modulus, low damping 

and high strength. The rigidity of a mount’s supporting 

structure, along with mount system strength and geometry, are 

very important considerations [2-3]. 

Rubber mounts usually are merged with a higher modulus 

material, steel for example, to prevent excessive distortion and 

to provide for mount attachment. Preventing of vibration is to 

reduce the noise, higher operating speeds, the operation 

become more accurate, and reduced physical and physiological 

effects on human. 

Kenaf specific mechanical properties and biodegradability, 

after adequate treatment it can be used in combination with 

synthetic material, such as polyester or rubber, which can help 

to greatly reduce the fiber hydrophilicity for the production of 

composite material [4-7]. Kenaf short fibers compounded with 

maleated polypropylenes/ maleated polyethylene MAPP/ 

MAPE shows that kenaf has a potential to be a reinforced fiber 

in thermosets and thermoplastics composites [8]. In his study 

the kenaf fibre must be treating with chemical treatment which 

is the chemical that use was sodium hydroxide (NaOH) with 

certain percentage of concentration.  

There are also other bonding element that can use to increase 

the reinforced between the fibre and natural rubber. Stach sago 

also can be used as the bonding element for kenaf fibre. 

However, the tensile strength or the mechanical properties by 

using the starch sago for the composite are not really good 

compared to the composite that using maleated polypropylenes 

and maleated polyethylene MAPP/MAPE [9]. Her study scope 

was about the effect of kenaf core fibre loading on properties 

of low density polyethylene/thermoplastic sago starch/kenaf 

core fiber composites. 

The effects of fiber loading and size of fiber give an effect to 

the mechanical properties of a composite [10]. They found that 

fibres with the smallest particle size exhibited the highest 

modulus at 100% (M100), tensile strength, and elongation at 

break. They also founded that values were higher in the 

longitudinal direction than that of in the transverse direction of 

fibre orientation. 

The presence of fibers gave shorter curing time and led to a 

slight increase in tensile strength but decreased the elongation 

at break of the compound [11]. The addition of short fibers led 

to decrease the elongation at break of the compound but slight 

increased of tensile strength. From my readings, the authors 

mention that the addition of fibers also leads to increased in 

hardness and stiffness of the compound.  

The development of kenaf-glass (KG) fibres reinforced 

unsaturated polyester hybrid composite on a source of green 

composite using sheet moulding as compound process had 
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being studied [12]. They used unsaturated polyester resin 

(UPE) and KG fibres in mat form at a ratio of 70:30 (by 

volume) with treated and untreated kenaf fibre. 6% sodium 

hydroxide (NaOH) diluted solution was used to treated the 

kenaf fibre for 3 h using mercerization method. 

 

METHODOLOGY 

Early step for this study is to treat the kenaf fibers with alkaline 

to increase the bonding effect [13]. He founded that alkaline 

treatment enhanced the fiber surface by removing wax, oil and 

other surface impurities. Moreover, he stated that the alkaline 

treatment increased the impurities of fiber surface and 

increased the interface between fiber and matrix, and also 

decreased the fiber pullout which enhanced tensile and flexural 

properties. The kenaf will be soaking for 24 hours in the 6% of 

sodium hydroxide (NaOH) solution. After that the treated kenaf 

fibre will be washing and will be dry on 100⁰C for 24 hours. 

The kenaf fibers have been treated by 6% of Sodium hydroxide 

to improve the tensile properties or the bonding between the 

fibers and rubber. This theory proved by [8] which the kenaf 

fibers treated with three different percentages of NaOH which 

is 3%, 6%, and 9%. From the results, the 6% of NaOH were the 

best concentration of NaOH to improve the tensile properties. 

to preparing the NaOH, 60ml of NaOH solution mixed with 1 

liter water (ratio 6 : 100) to get the 6% concentration of NaOH. 

 

 

Figure 1: (a) The kenaf fibers being soaked into the Sodium 

Hydroxide. (b) The kenaf fibers being washed. 

 

Then the natural rubber will be mix with kenaf and put into the 

mould. The different compounds of kenaf fibers and natural 

rubber will be test with tensile test. The kenaf fibers will 

increase in the amount while the natural rubber will decrease 

due to the increasing kenaf fibers. The percentage of kenaf 

fibers and natural rubber are 2% - 98%, 4% - 96%, 6% - 94% 

and 100% of natural rubber will be produce. 

Three ratios of kenaf fibers and natural rubber are produced 

which was 2/98, 4/96 and 6/94. The full natural rubber sample 

also produced. The 2% of kenaf fibers are mixed with the 98% 

of latex and poured and filled into the aluminum mold as shown 

in figure 2 (a). The same steps repeated for 4% of kenaf 

fibers/96% of latex and 6% of kenaf fibers/94% of latex. For 

the 100% of natural rubber, the latex was directly poured and 

filled into the aluminum mould. 

In order to produce the composite sample, the mold must be 

prepared first. In this work, the aluminum mold with 170mm x 

12mm x 3mm dimension is the tensile test was carried out by 

using the Instron tensile test machine at the University Putra 

Malaysia with the standard ASTM D638. Four samples were 

used for the testing. The tensile test was carried out by using 

the Instron tensile test machine at the University Putra Malaysia 

with the standard ASTM D638. Four samples were used for the 

testing as shown in figure 2 (b). To run the mechanical test, the 

samples were needed. The composite samples were made from 

natural rubber which is latex and kenaf fibers with different 

mixing ratio. The ratio was 0:100, 2:98, 4:96, and 6:94 

respectively. The mixture then allowed solidifying in the 

aluminum mold for 72 hours. The Optical Microscope 

Scanning was done to the sample that has been breakage during 

tensile test. The part of breakage was scanned to observe the 

pattern and the distributions of kenaf fibers. 

 

 

Figure 2: (a) The aluminum mould. (b) One of the composite 

samples. 

 

RESULT AND DISCUSSION 

In this section will discuss on Characterization on of kenaf fiber 

in natural rubber composite. The tensile test conducted are 

using the ASTM D638 using Universal Testing Machine 

(UTM) from Instron. 

 

 

 

(a)                                     (b) 

 

(a)                                   (b) 
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Tensile Test ASTM D638 

 

 

Figure 3: The chart for tensile stress of kenaf fiber in natural 

rubber composite. 

 

From the chart from Figure 3, the highest tensile stress was the 

4% of kenaf fibers loading. This happened because there were 

more fibers that hold together the natural rubber matrix so that 

the composite become more strength and increase the bonding 

between kenaf fiber and natural rubber. 

For 6% of kenaf fibers loading, the data from the test shows the 

decreasing of tensile stress which was 0.45616 MPa. Tensile 

strength tended to decrease due to excessive content of KCF 

that caused the discontinuity of the matrix. The samples 

become brittles when adding more fibers into the natural 

rubber. This was same with the study from [9].  

From all the results that obtained from this test, the 4% of fibers 

loading was results the best tensile stress and the best tensile 

strength. From the results also we can conclude that the kenaf 

fibers loading in the natural rubber really improved the tensile 

strength compared to the no fibers loading. 

 

 

Figure 4: Tensile Strain of kenaf fiber in natural rubber 

composite 

 

From the chart from figure 4.5 above, the tensile strain for 0% 

of kenaf fiber or 100% of natural rubber sample was result the 

lowers tensile strain among the others that filled with kenaf 

fibers. The tensile strain for the 100% natural fiber sample was 

245%. The sample was not filled with the kenaf fibers into the 

natural rubber and makes it easy to tear and break when being 

pulled. 

The natural rubber that loaded with 2% of kenaf fibers was 

result the higher tensile strain than the pure natural rubber. The 

tensile strain value for natural rubber that filled with 2% kenaf 

fibers was 397%. This shows that the 2% of fiber loading can 

be pulled much longer than the pure natural rubber. The kenaf 

fibers give the extra strength to the natural rubber for not easily 

to break when being pulled and can be stronger than pure 

natural rubber. 

 

 

Figure 5: The elasticity modulus of kenaf fiber in natural 

rubber composite 

 

The higher elastic modulus value means that the materials are 

stiffer. From the calculations and graph from figure 4.6 above, 

the pure natural rubber was result the 0.1330 MPa of elastic 

modulus value. Rather than the value for natural rubber filled 

with 2% of kenaf fibers that was result 0.1065 MPa which is 

lower than the pure natural rubber. So, the pure natural rubber 

was stiffer than the natural rubber with 2% kenaf fibers. 

The natural rubber with 4% kenaf fibers was result 0.1615 MPa 

of elastic modulus. This was higher than the pure natural rubber 

and natural rubber with 2% kenaf fibers. This shows that the 

natural rubber filled with 4% kenaf fibers are stiffer than pure 

natural rubber and natural rubber with 2% kenaf fibers. The 

4%/96% ratio composite is suitable for engine mounting 

applications because the stiffer materials will deform less when 

subjected to an applied load which is the vibration from the 

engine. This is important to prevent the deformation of 

materials when the force is applied to the mounting. 
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Figure 6: The chart for maximum load of kenaf fiber in 

natural rubber composite. 

 

The maximum load for natural rubber with 2% kenaf fibers was 

19.516 N and higher than the pure natural rubber. This show 

the kenaf fibers filler was increase the strength of the composite 

and increase the load that need to break the composite. 

Natural rubber with 4% of kenaf fibers was result the highest 

maximum load which is 20.623 N while for natural rubber with 

6% kenaf fibers was result only 19.966 N. The highest 

maximum load was the natural rubber with 4% kenaf fibers 

which also give the highest tensile strength result. 

 

OPTICAL MICROSCOPE SCANNING ANALYSIS 

From the figure 7 (a), (b) and (c), we can observe the 

differences between each ratio of samples.  All the samples 

have been captured the fibers image at the breaking part by 

using Optical Microscopic Scanning except for 100% of natural 

rubber. From the scanned images, we can observe the fibers that 

being pulled out and breakage and the distributions of fibers for 

each sample are different. From this condition we can conclude 

that the fibers and natural rubber are truly bonded. This happen 

because of liquid latex that used in this experiment was 

absorbed by the fibers. From previous study by [13], he 

mentioned that the kenaf fibers are one of the fibers that have 

high absorption of water. The kenaf fibers easily absorb the 

liquid latex to form the strong bonded natural fiber composite. 

The high absorption characteristic is the disadvantage of the 

kenaf fibers, but when the kenaf fibers when mixed with liquid 

latex it become the advantage to increase the bonding between 

kenaf fibers and natural rubber. 

The scanning images also show that there are some air pocket 

between fibers and natural rubber. This happened because of 

the fibers are to compact due to increasing the fibers quantities 

so the latex cannot fill up the small areas that exist between the 

fibers.  

 

 

 

 

Figure 7: Scanning image for (a) 2%, (b) 4% and (c) 6% of 

kenaf fiber in natural rubber composite. 

 

The scanning images also show that there are some air pocket 

between fibers and natural rubber. This happened because of 

the fibers are to compact due to increasing the fibers quantities 

so the latex cannot fill up the small areas that exist between the 

fibers. 
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CONCLUSION AND RECOMMENDATION 

From the analysis done based on the data and results obtained, 

it shows that the natural rubber with the kenaf fibers loading 

will improve the tensile strength of the natural rubber. The 

natural rubbers with kenaf fibers have the higher tensile 

strength than the natural fiber only.  The differences between 

percentages of fibers loading also will affect the tensile strength 

of the composites. 

The highest percentage of kenaf fibers loading which is 6% was 

resulted on decreasing pattern of tensile strength which is 

0.45616 MPa. Due to increasing the fibers loading, the 

discontinuity of the matrix reduces the tensile strength of the 

composites. The tensile strain result shows the highest value for 

tensile strain was the natural rubber with 2% kenaf fibers which 

is 397% while the lowest tensile strain was pure natural rubber 

which is 245%. The elastic modulus shows the higher value 

was the natural rubber with 4% kenaf fibers which is 0.1615 

MPa. 

Implementing this new kenaf fiber in natural rubber composite 

for automotive component requires extra testing such as impact 

test, thermal behavior and design consideration. Further study 

on interfacial bonding between the kenaf fibers with other 

elastomers can take for consideration. The presence of the 

kenaf fiber in the composite would be consider as green 

product. 
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