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Abstract—Flexural creep behavior of Banana/Pineapple hybrid 
composites is estimated in the present investigation. Hybrid 
composites are prepared using banana/pineapple fibers of 20:0, 
15:5, 10:10, 5:15 and 0:20 ratios.Composites are manufactured 
using manual hand lay-up technique. All the specimens are subjected 
to different flexural loads ie 2.5, 5 and 7.5 kgs. A simple test set up 
has been designed to accommodate all the samples. Specimen 
deflections are periodically recorded with respect to time. Total 
experimentation is conducted at room temperature i.e at 250C. Glass 
fiber reinforced composite is also fabricated under similar 
processing conditions and comparison studies have been made with 
natural composites. Results show that both natural and hybrid 
natural composites has shown moderate to good flexural creep 
resistance behavior.  
 
Keywords: Polymer matrix composites, Hybrid composites, Flexural 
creep, Deflection.  

1. INTRODUCTION 

Composite materials consist of two or more distinct materials 
to get superior properties which cannot be obtained by any one 
individual material. Many of the composite materials 
composed of continuous and discontinuous phases. The 
continuous phase is known as matrix and discontinuous phase 
is known as reinforcement [1-2]. The reinforcement gives 
additional strength and stiffness and there by enhances the 
composite properties. The reinforcements are generally a fiber, 
particle and whisker. Based on availability fibers are of two 
types, namely synthetic and natural. Nylon, carbon and glass 
are some of the examples of synthetic fibers whereas jute, 
sisal, banana, cotton etc are few examples of natural fibers. 
Natural fibers as reinforcement have recently attracted the 
attention due to their own advantages. They include 
availability, economical, biodegradable, and environment 
friendly etc [3]. So far work has been carried out on the 
potential use of natural fibers such as sisal [4-7], bamboo [8-
10], banana [11-14], coir [15-16]. Apart from the advantages 
stated, there are some disadvantages for example low thermal 
stability and moisture expansion etc. Hybridization approach 
is used to make cost effective composites.  

Hence in the present study an attempt has been made to 
fabricate banana/pineapple natural fiber hybrid composites 
and studying their flexural creep behavior.  

2. EXPERIMENTAL 

2.1 Fabrication of composite 

Table 1: Properties of banana and pineapple fibers [17] 

Properties Banana Pineapple 
Density, kg/m3 1350 1440 
Moisture content (%) 10-11 11-12 
Lignin (%) 5 4.6  
Cellulose (%) 63-64 81-120 
Hemi cellulose (%) 19 19 
Micro fibrillar angle 11 14 
Lumen size, mm 5 2-3 
Tensile strength, MPa 529-914 413-1627 
Young’s modulus, 
GPa  

27-32 60-82 

 

Table 1 shows various properties for banana and pineapple 
fibers. A teak mould of 350 x 330 x 5 mm was prepared for 
the fabrication of composites. All the composites are 
fabricated using hand layup technique.The moulds are cleaned 
and dried before applying epoxy. Remover is coated on the top 
and bottom surfaces of mould. Banana and pineapple fibers 
with varying proportions (20:0, 15:5, 10:10, 5:15, 0:20) were 
placed uniformly in the mould before applying epoxy or 
releasing agent. After placing fibers uniformly, they were 
compressed with the help of bottom and top plates for few 
minutes to ensure good quality of the composite. The epoxy 
mixed with hardener is then poured uniformly over the fibers 
and compressed. The curing time was maintained for 24 h. For 
comparison purpose pure banana and pure pineapple fiber 
reinforced composites are also fabricated under similar 
processing conditions.  
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3. TESTING 

 

Fig. 1: Close view of sample under creep testing 

Fig. 1 shows the sample under testing. Each sample is loaded 
with 2.5, 5 and 7.5 kgs as shown in fig 2. The deflection 
values are recorded periodically at an interval of two weeks. 
All the samples are tested at an average room temperature of 
250C. A total of 3 samples are tested in each case and the 
average values are reported. 

 

Fig. 2: A view of composites subjected to different loads 

4. RESULTS AND DISCUSSIONS 

Table 2 and table 3 shows the summary deflections obtained 
for banana, pineapple and banana/pineapple hybrid composites 
at various loads. 

Fig. 3 shows the trend for 8 weeks for banana composite under 
various loads. Creep is significant at higher time duration as 
compared to initial stages. For first week there is no 
remarkable deflection at 2.5 kg load. During second week at 
7.5 kg load, the sample has failed. This may be due to 
manufacturing defects. It can be also observed that the flexural 

Table 2: Deflections obtained for banana and  
pineapple composites 

Time Load Type of composite 
PURE BANANA PURE 

PINEAPPLE 
INITIAL 2.5kg 0 0 

5kg 0.5 0.5 
7.5kg 1 1.5 

15DAYS 2.5kg 1.46 3.08 
5kg 2.40 4.02 
7.5kg 4.02 4.64 

30DAYS 2.5kg 1.58 3.44 
5kg  2.44 4.32 
7.5kg 5.92 f 

45DAYS 2.5kg 2 3.72 
5kg 3.16 4.44 
7.5kg 6 f 

60DAYS 2.5kg 2.3 3.9 
5kg  3.34 4.5 
7.5kg 6.04 f 

 

Table 3: Deflections obtained for banana/  
pineapple hybrid composites 

Time Load Type of composite 

15B-5P 10B-10P 5B-15P 

INITIAL 2.5kg 0 0 0 

5kg 0 0 0.5 
7.5kg 1 1 1 

15DAYS 2.5kg 0.06 1.36 0.1 
5kg 2.80 2.2 3.6 

7.5kg 5.2 2.4 5.02 
30DAYS 2.5kg 1.28 1.5 0.3 

5kg  3.19 2.36 3.8 
7.5kg 5.5 2.96 f 

45DAYS 2.5kg 1.4 1.76 0.5 
5kg 3.42 2.48 3.84 

7.5kg 6.2 3.24 f 
60DAYS 2.5kg 1.9 1.8 0.6 

5kg  3.96 2.6 4.02 
7.5kg f 3.3 f 

 

creep deflection is increasing with the increase in load. Fig. 4 
shows the trend for 8 weeks for pineapple composite under 
various loads. At lower load i.e 2.5 kg, there is no initial 
deflection for the first week. However the creep deflection is 
reasonable during second week and also at 7.5 kg load. The 
samples were failed during 4th week at higher load i.e 7.5 kg. 
This is due to lower load bearing capacity of pineapple fiber 
composite. 
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composites. This may be due to proper hybridization concept. 
Pure pineapple and pure banana composites has shown highest 
and lowest deflctions for the reasons explained in earlier 
paragraphs.  

Fig. 10 shows the trend for 8 weeks for all composites at 7.5 
kg load. Initial deflectios are negligeble for all composites. 
However stady increment deflection can be seen with respect 
to time. Interestingly pure pineapple composite has failed after 
4th week . The reason can be explained in two ways. One may 
be due to less load bearing capacity of pineapple fiber and 
second may be due to due higher load application as compared 
to earlier loads, i.e 2.5 and 5 kgs.  

5. CONCLUSIONS 

1. Pure banana, pure pineapple and banana/pineapple hybrid 
composites are successfully fabricated through hand layup 
technique.  

2. Failure due to flexural creep is high in case of pure 
pineapple composite as compared to pure banana 
composite.  

3. Flexural creep failure is decreasing at a proper 
combination of banana-pineapple fibers due to 
hybridization effect. 

4. Flexural creep behavior for pineapple rich is close to pure 
pineapple composite whereas banana rich composite 
behavior is close to pure banana composite. 

5. Overall, the natural hybrid composites can be an 
alternative replacement in place of artificial fiber 
reinforcements.  
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