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Abstract—Hygric strain behaviour of natural composites was found 
out experimentally. Natural composites are prepared using 
banana/pineapple fibers by reinforcing them in epoxy matrix.  A 
separate test setup has been designed for determination of hygric 
strain in moisture environment. Specimen deflections were measured 
periodically with respect to time. Coefficient of hygric strains (β) are 
determined from moisture concentration (C) and hygric strains. 
Using mathematical equations coefficient of hygric strains are also 
predicted. For comparison purpose glass fiber reinforced composites 
are also fabricated under similar processing conditions.  Results 
show that both predicted and experimental values are in good 
agreement.  
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1. INTRODUCTION 

Composites consist of two or more chemically distinct 
materials, namely matrix and reinforcement. Usually matrix is 
major portion whereas reinforcement is a minor portion. Based 
on matrix, composites are classified as metal matrix, polymer 
matrix and ceramic matrix composites. Fiber reinforced, 
particle reinforced and laminated composites are 
classifications based on reinforcement. In general, fibers are 
the principal load bearing agents, while the matrix keeps the 
fibers in desired orientation and location. In addition, matrix 
acts as load transfer medium and protects from the 
environmental damage [1-5].  The fibers are basically of two 
types, namely synthetic and natural. Jute, Hemp, Ramie, Sisal, 
Cotton, Kapok, Kenaf, Flax, Pineapple and Banana etc. are 
some examples of natural fibers. Glass, carbon, aramid and 
nylon etc are few examples under synthetic fibers. Natural 
fibers, as reinforcement have recently attracted the attention of 
researchers because of their advantages over synthetic fibers. 
Natural fibers are environmental friendly, biodegradable, 
renewable and available in plenty. Plant fibers with their low 
cost and high performance contribute to economic interest of 
industry to a maximum extent. Many investigations have been 
made on the potential use of natural fibers as reinforcement 

materials and several cases the results have shown that the 
natural fiber composites own good stiffness but the 
composites do not reach the same level of strength as the glass 
fiber composite [6].  On the other hand, moisture absorption, 
quality variations and low thermal stability are some of the 
disadvantages of the plant fibers. Hybrid composites are made 
by combining two or more different types of fibers in a 
common matrix. Research studies show that enough work has 
been done on hybridization of natural fibers with glass fibers 
to improve the properties [7-11]. N.Venkateswaran, et.al 
carried out their work on Mechanical and water absorption 
behaviour of banana/sisal reinforced hybrid composites [12]. 

With this background in the present work an attempt has been 
made to fabricate pineapple, banana natural fiber composites 
and studying their hygric expansion behaviour when exposed 
to moisture environment. The results are compared with that 
of glass composite. 

2. EXPERIMENTAL 

2.1. Fabrication of composite 

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.  

 

Fig. 1: Obtained composites- Glass, Banana and  
Pineapple specimens. 
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2. All the composites subjected to moisture test exhibited 
hygric strain. 

3. Pure pineapple composite exhibited higher coefficient of 
hygric expansion. 

4. Pure banana composite exhibited lower coefficient of 
hygric expansion. 

5. As expected the coefficient of hygric expansion of glass 
composite is much lower as compared to banana and 
pineapple composites.  
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