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ABSTRACT 

SMA-composites are an adaptive composite in which SMA elements are 

incorporated into fiber reinforced epoxy composites. Many researches have been 

done on investigating the properties of shape memory effect and superelastic 

influence in SMA composites. However, little information available on the effect of 

different fiber volume fraction with continuous flexinol long wire to mechanical 

strength and vibrational characteristics. This study is mainly focused on the 

integration of shape memory alloy (SMA) elements with epoxy composites based on 

different fiber volume fraction. The aim is to analyze and investigate static and 

dynamic mechanical properties of SMAJDER331 by measuring the first vibration 

mode of clamped cantilever beams, elastic strength and hysteresis behavior of SMA

composites through monotonic tensile, cyclic and vibration analysis. This 

observation indicates that the Young's modulus increases (1667.083MPa) at 2.4% 

fiber volume fraction of flexinol wire of SMAJDER331 compared to matrix Young's 

modulus (904.495MPa). The increase of temperature up to 75°C and 90°C lead to the 

recovery of stress and strain and therefore closed hysteresis achieved. TIle 

temperature dependency of vibration property is affected largely due to the addition 

of SMA Flexinol long fibers. The vibrational characteristics of SMA composites can 

be improved by the addition of certain amount of flexinol wire. The addition of 2.4% 

fiber volume fraction offlexinol long fibers resulted in the highest natural frequency 

with the value of 171 Hz at the temperature of 70° C. 
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ABSTRAK 

Komposit aloi memori bentuk merupakan gabungan dimana elemen-elemen 

aloi memori bentuk disatukan ke dalam bahan komposit. Terdapat banyak kajian 

dijalankan berkenaan sifat dan kesan aloi memori bentuk dan sifat superelasticity. 

Bagaimanapun, terdapat sedikit maklumat berhubung kesan kekuatan mekanikal dan 

getaran. Kajian ini memberi tumpuan kepada pendekatan terhadap integrasi aloi 

memori bentuk dengan komposit epmy berasaskan kepada perbezaan pecahan 

isipadu serat. Objektifkajian ini adalah untuk menganalisa dan menyiasat ciri-ciri 

mekanikal secara statik dan dinamik bagi integrasi (SMAJDER331) dengan 

mengukur mod getaran asas bagi rasuk, kekuatan elastik dan sifat histerisis bagi 

komposit aloi memori bentuk menerusi tegangan monotonik, kitaran dan analisis 

getaran. Hasil kajian menunjukkan bahawa Young's modllius meningkat sebanyak 

1667.083MPa pada 2.4% isipadu serat komposisi dawai flexinol bagi integrasi 

(SMAJDER331) berbanding 904.495MPa bagi matrik. Peningkatan suhu sehingga 

75°C dan 90°C pula menyebabkan kewujudan pengembalian terikan dan tegasan 

pada stroktur dan histerisis lengkap juga dicapai. Sifat-sifat getaran dipengaruhi 

secara nyata oleh peningkatan serat panjang aloi memori bentuk dan suhu. Ciri-ciri 

getaran bagi komposit aloi memori bentuk boleh diperbaiki dengan penambahan 

jumlah dawai flexinol pada kadar yang tertentu. Penambahan sebanyak 2.4% 

pecahan isipadu serat bagi dawai flexinol menghasilkan frekuensi semulajadi yang 

tertinggi sebanyak 171Hz pad a suhu 70° C. 
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