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Abstract 

Chopped-fiber reinforced vinyl ester resin composites with glass fiber, carbon fiber, 

aramid fiber and their combinations as reinforcements have been fabricated and investigated for 

their erosive wear performance vis-à-vis their thermal and mechanical response in the range of 

20-50 wt.-%. The descriptions of the experimental methods used for the successful fabrication 

and characterization of the short-fiber reinforced composites and hybrid composites have been 

presented. The physical (density and void fraction), mechanical (tensile, flexural, impact and 

hardness), thermal (TGA) and thermo-mechanical (DMA) characteristics of composites have been 

critically investigated. The principles of micromechanics have been applied to the experimental 

mechanical data in order to semi qualitatively analyze the validity of the various composite 

theories such as Rule of mixture, Halpin-Tsai, Christensen model etc. A series of erosion 

experiments were conducted using an air jet type test rig according to ASTM G76 on these 

composites under multi parametric test conditions. For this purpose, an experimental schedule has 

been adopted following L16 design of experiments approach using Taguchi’s orthogonal arrays. 

The method enables reduction in the number of experiments without sacrificing the information to 

be extracted. A set of five variables have been selected namely: impingement angle, impact 

velocity, fiber loading, stand-off distance and erodent size. For the L16 design of experiment, each 

factor has been considered at four levels. The analysis has successfully led to the optimization of 

multi parametric experimental variables for the minimization of erosion rate. Furthermore, the 

steady state erosion rate performance has been investigated as a function of erodent size, impact 

velocity and impingement angle. An optimum weight fraction of short fibers in these composites 

has been observed to improve their erosion wear resistance of the investigated composites where 

the extent of improvement depended on the type of fibers in short-fiber reinforced binary 

composites and fiber-combination based hybrid composites. The steady state erosive wear 

performance correlations to viscoelastic properties have also been developed. An empirical 
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predictive model for the estimation of erosive wear rate following Dimensional Analysis approach 

based on Buckingham’s Pi Theorem has been developed. It has been demonstrated that this model 

reflected the effects of various factors on the erosion rate and their predictive results have been 

consistent with the experimental observations. The experimental results of slurry erosion wear of 

hybrid composites as a function of impact velocity, impact angle and erodent size as per ASTM G 

73-98 have also been presented. The worn surface morphological characterization of the eroded 

surface has been carried out to understand the possible mechanistic attributes responsible for 

erosive wear in air (solid particle impingement) and liquid (slurry) mediums. The overall 

performance ranking of investigated composites has also been carried out by adopting the 

Technique for Order preference by Similarity to Ideal Solution (TOPSIS) method while resorting 

to “multiple attribute decision making” (MADM) approach. 
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