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ABSTRACT 
 

 

 

 This research is focus on the study of impact response of advanced laminate 

composite. This research investigates the effect of different velocity on impact 

behavior of different types of advanced composite materials. Impact may be defined 

as the relatively sudden application of an impulsive force, to a limited volume of 

material or part of a structure. The effect of impacts are widely known and yet 

analyzing the phenomenon and relating effects to the forces acting and the materials 

properties. The specimen used in this project are uni-directional carbon fibre, woven 

carbon fibre and woven glass fibre. Three type of testing were carried out including 

Quasi-static compression test based on ASTM D695, surface analysis using scanning 

electron micrograph (SEM) and Finite Element Analysis using Cosmos Xpress. In 

this study, Quasi-static compression test were carried out at different loading rate 

ranging from 0.2mm/min to 0.6mm/min for each type of material. From the results, it 

is found that the mean load of woven type of carbon fibre and glass fibre process the 

highest load compared to uni-directional carbon fibre. During impact test, the highest 

velocities used have an effect on the structure of material. This is because load and 

energy are directly proportional. As the load increase, therefore the energy increased. 

Fractographic is use to study the fracture surface. This has proved to be extremely 

useful for failures in fibre reinforced plastic composites. The orientations of material 

have an effect on failure surface analysis of material. Several types of damages were 

observed under impact test and this includes upper failure, fractured failure, 

fragmentation failure and kind band failure. 
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ABSTRAK 

 

 

 

 Fokus penyelidikan ini adalah tentang reaksi impak bahan komposit berlapis. 

Penyelidikan ini adalah mengkaji kesan daripada perbezaan halaju pada kelakuan 

impak bahan komposit berlapis pelbagai jenis. Secara asasnya, impak membawa 

maksud satu perihal yang mengejut dari satu daya yang cenderung pada isipadu 

bahan yang terbatas atau pada bahagian strukturnya. Kesan impak adalah secara 

menyeluruh, namun demikian kesudahan atau keakhiran sesuatu perwujudan daya 

yang menyeluruh amat sukar diramalkan. Bahan contoh yang digunakan dalam 

projek ini adalah gentian karbon jenis searah, gentian karbon jenis fabrik tenun dan 

gentian kaca jenis fabrik tenun. Tedapat tiga jenis ujian dijalankan termasuk proses 

ujian kaedah mampatan kuasi-statik yang merujuk pada ASTM D695, analisis 

permukaan bahan menggunakan Mikroskop Imbasan Elektron (SEM) dan analisis 

unsur terhingga menggunakan perisian ’Cosmos Xpress’. Dalam kajian ini, ujian 

mampatan kuasi-statik bahan dijalankan pada halaju berbeza meliputi halaju mapatan 

pada 0.2mm/min sehingga 0.6mm/min. Berdasarkan hasil daripada kajian, didapati 

bahawa beban purata pada gentian karbon dan gantian kaca jenis fabrik tenun 

mempunyai nilai daya yang besar berdanding gantian karbon jenis searah. Melalui 

ujian hentaman, ketinggian nilai halaju yang dikenakan mempengaruhi kesan 

permukaan bahan. Ini semua berlaku kerana daya berkadar langsung dengan tenaga. 

Lebih banyak daya dikenakan maka nilai tenaga turut bertambah. Kajian pada kesan 

permukan bahan yang patah dibuktikan bagi kegunaan kajian terhadap kegagalan 

bahan komposit plastik bertetulang gentian. Arah hala bahan komposit turut 

mempengaruhi analisis kegagalan pada permukaan bahan. Terdapat beberapa jenis 

kerosakan bahan yang berlaku akibat dari ujian impak mampatan, antaranya patah 

atas bahan, patah penyerpihan, patah retakan dan patah jalur punding. 
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CHAPTER I 

 

 

 

INTRODUCTION 

 
 
 
1.0 Introduction 

 

Impact may be defined as the relatively sudden application of an impulsive 

force, to a limited volume of material or part of a structure. The effect of impacts are 

widely known and yet analyzing the phenomenon and relating effects to the forces 

acting and the materials properties, in order to predict the outcome of a particular 

event, can be very difficult. The impact responses of the laminate specimens with 

different geometry were very different in fine details in terms of the magnitude of 

maximum impact force, impact duration and energy absorption, some features were 

common throughout. 

 
Impact test can be applied by using advanced composites material. They are 

composite materials which traditionally used in the aerospace industries. These 

composites have high performance reinforcements of a thin diameter in a matrix 

material such as epoxy and aluminum. The most common advanced composites are 

polymer matrix composites (PMC). 
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1.1 Objectives 

 

The objectives of this research are to study and discuss the effects of different 

velocity on impact behavior of different types of advanced composite materials.  

 

 

 

 1.2 Problem Statement 

 

 This research has been carried out due to impact problem. Impact  damage is 

the  type of damage, which most significantly affects the structural  strength. 

Therefore,  primarily the level of impact damage that is significant to  be tolerated and 

that has to  be reliable detected needs to be specified.  

 

 

 

 1.3 Scope of the research 

 

This research comprises of the following scope:- 

 

a) To do literature study on composite material particularly related to impact. 

b) To carry out mechanical testing for different type of composite materials at 

different velocity. 

c) To carry out surface analysis after testing via ‘SEM’. 

d) To compare the data using ‘Finite Element.  
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1.4 Planning and execution 

 
 

 

 The research activity that is carried out in this project is tabulated in the Table 

1.1 and Table 1.2 for PSM I and PSM II respectively. 

  

 

Table 1.1: GANTT CHART OF THE RESEARCH FOR PSM I-2008 

 

 

 

 

 

 

 

 

 

 

                 

      JULY     AUGUST     SEPTEMBER   OCTOBER 
RESEARCH 
ACTIVITY/TIME W1 W2 W3 W4 W5 W6 W7 W8 W9 W10 W11 W12 W13 W14 

1) Proposal                               

2) Literature Review                            

    a) Impact Response                             

    b) Advanced laminate                             
        
composites                              

3) Research Methodology                             
    a) Research of experiment/ 
        Design Experiment                           
    b) Mechanical testing 
       -Quasi-static test 
      - Drop weight impact 
      - Fractograhic analysis  
         using SEM 
      - FEA analysis                             
4) Report writing for PSM 
1                             
5) Preparation for Seminar 
1                             

6) Submission of report and                         

    log book                           

                 



  4  

Table 1.2: GANTT CHART OF THE RESEARCH FOR PSM II -2008 
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