
Preface 

In many engineering applications of composites and laminate materials, damage and failure may 

be caused by impact of various natures. Low-velocity impact is potentially dangerous because it 

can produce extensive subsurface delan1ination that may not be visible on the surface. High

velocity impact produced by projectiles, shock waves and fragments from exploding 

ammunition is a highly dynan1ic event, leading to penetration or perforation of composites. AU 

impact damage is detrimental to mechanical and structural performance of composites. As such, 

accurate evaluation of the dan1age state and fundamental understanding of the effect of dan1age 

on residual properties are essential to proper design and applications of composite materials. The 

strain-rate dependence of material behaviour, fracture propagation and energy-absorbing 

capacity are also of paramount importance from both the materials science and stn1ctural 

mechanics perspectives. 

Whilst plenty of reference books are available on fracture and failure of composite materials 

in general, few of them deal specifically with characterisation of impact damage and predictions 

of damage resistance in composites and laminate materials. The aim of this book is to provide 

engineers, designers and material scientists with some insights into these important topics. It is 

our hope that this special volume would serve as an invaluable reference work by bringing 

recent developments on the field together in two books. 

This special volume is conveniently divided into two parts. The first part contains chapters of 

discussions on damage resistance of composites subjected to low-velocity and ballistic impact in 

terms of the microstructure-property relation and the correlation between impact energy, damage 

size and residual strength. The experimental techniques that have been developed to characterise 

the extent of damage and mode of failure are presented, along with their applicabilities and 

limitations. The second part is devoted to dynamic response of composite structures with 

particular emphasis being placed on strain rate effect and energy absorption characteristics. 

Modelling of deformation and failure mechanisms under impact and dynan1ic dan1ping are 

specifically discussed. 

The editors wish to express their gratitude to all authors for their efforts in preparing the 

chapters. Working in 16 different countries/regions, all these authors are an1ongst the researchers 

who are internationally well-known experts in the field. The editors are also thankful to the 

publishers' editors, Professors Fred H. Wohlbier and Y. W. Mai for the opportunity of editing 

this special volume. 
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