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ABSTRACT

Natural dried skin and leather which comes from fresh skin has been used for many
applications in the automotive sector, furniture, clothes and other industries. However,
the biomechanical properties of these materials have not been well established.
Therefore, this study attempts to quantify and investigate the parameters of fresh goat
skin (Category 1), natural dried skin (Category II) and leather (Category III), which
also include orthotropic analysis (longitudinal and transverse directions). Uniaxial
tensile test (ASTM D2099-00) was conducted to obtain engineering stress-stretch data
for all categories. Analytical and numerical approaches were also adapted to quantify
the material parameters. Engineering stress-stretch curves for both approaches were
fitted to the experiment data by adapting three hyperelastic materials models (i.e. neo-
Hookean, Mooney-Rivlin and Ogden). Numerical approach adapting the Ogden model
is likely the best hyperelastic material model in representing the parameters of fresh
goat skin, natural dried skin and leather. For each category, the Ogden parameters (o
and p) range value were found from 15.154 to 18.344 and from 0.152 MPa to 0.277
MPa (Category I), from 0.675 to 5.652 and from 107.416 MPa to 1185.859 MPa
(Category II) from 14.815 to 15.885 and from 1.827 MPa to 4.441 MPa (Category III)
respectively. This study also found out that among fresh goat skin, natural dried skin
and leather, natural dried skin was the stiffest skin of them all. As a conclusion, the
biomechanical properties of fresh goat skin, natural dried skin and leather has been
quantified, and thus proving that the objective of the study has been achieved
successfully.
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CHAPTER ONE
INTRODUCTION

1.1 OVERVIEW

As stated in history, humans have used leather in their daily life. Ancient
Chinese people who have already used animal skin and hides to turn into clothes like
coats, aprons, and shawls before 3000 B.C. [1]. In general, leather is another term for
animal skin or hides which is used for material products such as garments, furniture,
accessories and others. Leather more specifically can be defined as finished animal
skin which consists of two different layers. The first layer is known as grain layers,
which comprises entirely of hair follicles, and the second layer is known as corium
which consists of mostly thick bundles of collagen fibres [2]. Another description
which can define leather is that it is of collagen structure material [3].

Leather has been used in daily human life to fulfil their needs at individual,
company and manufacturer level. It has been claimed by past research declares that
every day, products made from natural leather are widely used in human life [4]. As
an evidence, since 2009, the exp(‘)rt of leather has increased 80% of value added
leather products over the past decade, US$2 billion/year alone was made from India
[5]. That is a large amount for export production. Famous brands such as Florsheim,
Nunn Bush, Reebok, Stacy Adams, Gabor, Nike, Clarks, Salamander, Adidas, Ecco,
Deichmann, Cole Hann, Elefanten, St Michaels and Wal Mart are global brands from
India which use leather in their products [5]. In addition, leather is a significant
economic source of by-product from the meat industry [6].

This review justifies the importance of new research to enhance the depth of
knowledge already available pertaining to biomechanical properties of leather. Yet,
before the stage of defining leather biomechanical properties, it is better to start the
biomechanical properties determination beginning with fresh skin and natural dried
skin itself. Thus, the current study is important as it could continuously support leather
research to provide a significant knowledge in understanding the biomechanical

properties of skin and leather.
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