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Abstract Recycling and reusing fibrous waste is one of

the most important environmental tasks that face the world,

to reduce environmental loading and promote the most

effective use of resources. In this study, the shuttle-less

loom silk selvedge waste and wool fibres were used to

produce functional composites. First, the silk selvedge

waste was opened and converted into fibrous form. The

opened silk fibres were mixed with wool and polypropyl-

ene staple fibres in the proportions of 35/15/50, 35/35/30

and 15/35/50. The functional composites were produced by

compression moulding technique with optimum process

conditions. The effect of silk and wool fibre content on the

mechanical properties of silk/wool hybrid fibre polypro-

pylene composites was studied by measuring the tensile

strength, flexural strength and impact strength of the

resultant composite material. The thermal conductivity and

water uptake properties of the composites were also stud-

ied. The morphology of silk/wool hybrid fibre polypro-

pylene composites was analyzed by scanning electron

microscopy technique. It was found that the composite

containing 35/15/50 silk/wool/polypropylene showed the

best performance in mechanical properties. The tensile,

flexural and impact strengths of 35/15/50 silk/wool/poly-

propylene composite sample were found to be 30.21 MPa,

19.88 MPa and 0.713 J, respectively. The results also

showed that the thermal conductivity was the least while

the silk and wool fibre contents were the most in the

composite. The water absorption study showed that the

composite containing more fibre content possessed

maximum water uptake properties. The study strongly

suggests that the silk/wool hybrid fibre polypropylene

composite materials are quite capable of serving as a

potential cost effective, technologically viable, and attrac-

tive substitute to the conventional glass epoxy composites

used as electrical insulating materials in printed circuit

boards.
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Introduction

The interest in natural fibre composites in the past few

years has increased dramatically, and they are now in great

demand because of their attractive properties. They have

become the focus of attention to scientists worldwide as

they exhibit a combination of high strength with low spe-

cific gravity [1].

Currently, plenty of research material is being generated

on the potential of cellulose-based fibres obtained from

renewable plant resources such as wood [2–5], coir [6], flax

[7], sisal [8, 9], jute [10], hemp [11], ramie [12], bamboo

[13], and basalt [14] due to their natural abundance, cost

effectiveness, world annual production, and a wide range

of properties depending on the plant source. The advanta-

ges of natural fibres are easy availability, low cost, low

density, high toughness, acceptable specific strength on

abrasive nature, enhanced energy recovery, recyclability,

biodegradability, etc. [15].

The development of composite materials based on the

reinforcement of two or more fibres in a single matrix

which leads to the development of hybrid composites with

a great diversity of material properties is still in its infancy.
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