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ABSTRACT 

This project investigates on the maximum stress and the difference of results 

achieved between simulation method and experimental method. Several constitutive 

equations are to be determined to present the relation of stress and strain in terms of 

stiffness and compliance matrices. Then, analysis of deflection for a cantilever beam 

(single layer composite) anisotropic elastic material was developed to compare the 

difference between analytical results and simulation results. 

The simulation and experimental tensile test is brought up to compare the results of 

maximum stress on a carbon fiber laminated composite with and without hole. The 

laminate involve multi layer of lamina, placed in unidirectional and with different 

type of configuration. In simulation, analysis of a structure using the finite element 

analysis includes steps of preprocessing, processing and processing. 

Preprocessing begins with the construction of specimen where geometry dimension 

and element is created. The material was then arranged sheet by sheet to create the 

composite material. Processing is where boundary condition and load is applied on 

the specimen and post processing is the final stage where analysis is done and result 

is achieved. Results are compared with the experimental results to validate the 

simulation results. 
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ABSTRAK 

Projek ini mengkaji nilai tegasan maksimum pada bahan rencam melalui 

simulasi ujian tegangan serta mengesan perbezaan di antara nilai tersebut dengan 

nilai tegasan maksimum yang diperolehi melalui eksperimen. Beberapa persamaan 

asas digunakan untuk menunjukkan hubungan antara tegasan dan terikan dalam 

bentuk matrik tegasan dan terikan dan seterusnya, analisis lenturan bagi rasuk julur 

bahan anisotropik dibangunkan untuk membandingkan keputusan analitikal dan 

simulasi. 

Komposit gentian karbon berlaminat terdiri daripada 10 lapisan lamina dan 

disusun dengan empat konfigurasi yang berbeza. Kaedah unsur terhingga digunakan 

dalam simulasi di mana ia melibatkan tiga langkah iaitu preprocessing, processing 

dan post processing. 

Preprocessing dimulakan dengan memodelkan specimen di mana dimensi 

geometri dan elemen dibentuk. Bahan (gentian karbon dan gentian ) pula dihasilkan 

dan di susun lapisan demi lapisan untuk menghasilkan bahan komposit. Processing 

adalah peringkat di mana keadaan sempadan serta beban dikenakan pada specimen 

manakala post processing adalah peringkat terakhir iaitu dengan menganalisa 

masalah dan mendapatkan keputusan. Keputusan simulasi kemudian dibandingkan 

dengan keputusan eksperimen untuk disahkan. 
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