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Kopolimer metil metakrilat (MMA) dan stirena (ST) pada nisbah yang 

berbeza (1:1, 1:2 dan 2:1) disediakan dengan berbagai peratus etilena glikol 

dimetakrilat (EGDMA) sebagai agen perangkai silang. Pempolimeran dilakukan di 

dalam kukus air pada 60°C dengan kehadiran bahan pemula azobisisobutironitril 

(AIBN). Pencirian dibuat berdasarkan kandungan air pada keseimbangan (EWC), 

kandungan pelarut pada keseimbangan (ESC), suhu peralihan kaca (Tg), 

penghabluran, takat lebur (Tm) dan ujian mekanik. 

Didapati nilai EWC bagi kesemua kopolimer tersangat kecil kira-kira 0.4-

1.00/0. Ntlai ESC (di antara 25-75%) berkurangan dengan peningkatan peratus 

EGDMA. Daripada analisis terma, didapati pertambahan EGDMA menutYukkan 

terdapatnya peningkatan pada peratus penghabluran bagi kopolimer yang sarna 
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banyak atau lebih banyak kandungan MMA berbanding ST. Bagi kopolimer yang 

tinggi kandungan ST, terdapat sedikit pertambahan penghabluran terhadap 

EGDMA. WaIau bagaimana pun kandungan ST yang tinggi menyebabkan niIai Tm 

meningkat. SebaIiknya nilai Tm berkurang apabila EGDMA bertambah. Sifat-sifat 

termomekanikal kopolimer telah diselidiki sebagai fungsi kadar terikan dan suhu 

masing-masing daIam julat 10-3 hingga 10.1 S·l dan 30-200°C. Daripada lengkung 

tegasan-terikan, plot aIiran tegasanlsuhu lawan kadar terikan diperolehi mematuhi 

persamaan Eyring . Peratusan EGDMA dapat meningkatkan kekuatan kopolimer 

ini. Kopolimer yang tinggi komposisi MMA adaIah lebih kuat. Ujian mekanik 

(Graf log modulus Young (E) lawan suhu) dan ujian terma telah menunjukkan 

bahawa Tg terdapat di antara 80 dan 100°C. 
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Copolymers of methyl methacrylate (MMA) and styrene (ST) at different 

ratios (1: 1, 1:2 and 2: 1) were prepared with various percentages of ethylene glycol 

dimethacrylate (EGDMA) as cross-lingking agent. Polymerization was done (in a 

water bath) at 60°C in the presence of azobisisobutyronitrile (AIBN) as the 

iniatiator. These gels were characterised by detenninations of equilibrium water 

content (EWC), equilibrium solution content (ESC), glass transition temperature 

(Tg), crystaJJization, melting point (Tm) and mechanical testing. 

The EWC values of all copolymers were found to be between 0.4 and 

1.0010. ESC (25-75%) decreased with increasing percentage of EGDMA. Results 

in themUil study illustrate that the increment of EGDMA shows that the 

percentage of the crystallization also increases for copolymer with equal or more 

v 



content of MMA compared to ST. For copolymers with higher ratios of ST, the 

increase in EGDMA slightly increases the percentage of crystallization. However, 

higher S r ratio yield the highest melting temperature. EGDMA yields an adverse 

effect on melting temperature. The thermomechanical properties of copolymers 

were investigated as a function of strain rate and temperature in range 10-3 to 10-1 

S-I and 30-200°C. From the stress-strain curve a plot of flow stress/temperature 

versus strain rate was obtain following the Eyring equation. It was found that the 

percentage of the cross-linker EGDMA and highest composition MMA improved 

the strength of copolymers. Mechanical test (a plot of log Young's Modulus (E) 

versus 1 emperature) and thermal analysis indicates that glass transition 

temperatures for the copolymers lies between 80 and 100°C. 
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