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ABSTRACT 

DYNAMIC MODULUS THERMAL ANALYSIS ON POLYMER COMPOSITE 
(HIGH DENSITY POLYETHYLENE WITH NATURAL RUBBER) 

The dynamic modulus thermal analysis on polymer composite (high density 
polyethylene (HDPE) with natural rubber (NR)) was ascertained. The composites 
containing 100% HDPE, 90% HDPE 10% NR, 80% HDPE 20% NR were produced by 
blending them together and pressing them into a mold shape. The testing using Perkin 
Elmer DMA - 7 is to get the data of mechanical properties of composition such as 
storage modulus, E', loss modulus, E" and damping factor, tan 8 and plot them as a 
function of temperature, Celsius (°C). The range of temperature used is about -150°C to 
150°C and using the fixed frequency 1Hz. Many equipments and techniques can be used 
to find the mechanical properties of composite. However, DMTA technique can do it at 
wide range temperature compared to others such as DSC technique. From the graph of 
loss modulus and damping factor, the glass transition temperature, Tg can be obtained. 
The glass transition temperature is a key factor in deciding the usefulness of a polymer. 
The composites added with NR have higher damping ability that leads to poor molecular 
bonding. To get the better results, the compatibalizer can be used when adding HDPE 
with NR. 
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CHAPTER 1 

INTRODUCTION 

Polymer is a term used to describe molecules consists of structural units and a large 

number of repeating units connected by covalent chemical bonds. It was derived from 

the Greek words polys meaning many, and meros meaning parts. Polymers are classified 

according to four main groups that is, thermoplastics, thermosets, elastomers and 

coordination polymers. Thermoplastic known as a material that is deformable. It melts 

when heated and freeze to a brittle glassy state when cooled. Thermosets were 

characterized by a high degree of cross-linking and resist deformation. When it is 

formed, it cannot be reshaped by heating. Rubber is one of the most important of all 

elastomers. Natural rubber is polymer that repeating unit is called isoprene. In 1823, 

Charles Goodyear succeeded in vulcanizing natural rubber by heating it with sulfur. In 

this process, sulfur chain fragments attack the polymer chains and lead to cross-linking. 

Most of the rubber used in the United State today is a synthetic variety called 

styrenebutadiene rubber (SBR). This rubber also called BUNA-S. 
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