
THE INVESTIGATION OF MECHANICAL PROPERTIES OF PVC/PEMA POLYMER 

BLENDS USING DYNAMIC MECHANICAL THERMAL ANALYSIS (DMTA) 

NUR ZAHIDATUL FATHINAH BT MUKHTAR 

Final Year Project Report Submitted in 

Partial Fulfillment of the Requirement for the 

Degree of Bachelor of Science (Hons) Physics 

In the Faculty of Applied Science, 

Universiti Teknologi Mara 

May 2011 



This Final Year Project Report Entitled "The Investigation of Mechanical Properties of 
PVC/PEMA Polymer Blends Using Dynamic Mechanical Thermal Analysis (DMTA)" was 
submitted by Nur Zahidatul Fathinah Bt Mukhtar, in partial fulfillment of the requirements for 
the Degree of Bachelor of Science (Hons) Physics, in the faculty of Applied Sciences and was 
approved by 

Dr Syed Yusainee Syed Yahya 
Supervisor 

B. Sc. (Hons) Physics 
Faculty of Applied Science 

University Teknologi MARA 
40450 Shah Alam 

Selangor 

(pf^J>^ 

Assoc. ProfjMd Yusof Theeran' 
Project Cooifclinator 
B. Sc. (Hons) Physics 
Faculty of Applied Science 
University Teknologi MARA 
40450 Shah Alam 
Selangor 

Dr. Abd Malik Marwan 
Head of Programme 
B. Sc. (Hons) Physics 
Faculty of Applied Science 
University Teknologi MARA 
40450 Shah Alam 
Selangor 

1 9 MAY 2011 



TABLE OF CONTENTS 

Page 

ACKNOWLEDGEMENTS i 
TABLE OF CONTENTS ii 
LIST OF TABLE iv 
LIST OF FIGURE v 
LIST OF GRAPH vi 
ABSTRACT vii 
ABSTRAK viii 

CHAPTER 1: INTRODUCTION 
1.0 Background of study 1 

1.0.1 Poly (ethyl methacrylate) or PEMA 3 
1.0.2 Poly (vinyl chloride) or PVC 4 
1.0.3 Mechanical properties 5 
1.0.4 Dynamic Mechanical Thermal Analysis (DMTA) 6 

1.1 Problem statements 7 
1.2 Obj ectives of study 7 
1.3 Significant of study 8 

CHAPTER 2: LITERATURE REVffiW 

CHAPTER 3: METHODOLOGY 
3.1 Materials 14 
3.2 Preparations 14 
3.3 Flow chart of preparations 15 
3.4 Compositions of PVC/PEMA polymer blends 16 
3.5 Characterization techniques 17 
3.6 Sample characterization method 18 

3.6.1 Dynamic mechanical analysis 18 
3.7 Flow chart of DMTA 21 

CHAPTER 4: RESULTS AND DISCUSSION 
4.1 Storage modulus of 15%, 25%, 30%, and 40% of PVC/PEMA samples 22 
4.2 Loss modulus of 15%, 25%, 30%, and 40% of PVC/PEMA samples 26 
4.3 Tan delta of 15%, 25%, 30%, and 40% of PVC/PEMA blends 30 
4.4 The combination for all properties for all sample 34 

ii 



ABSTRACT 

THE INVESTIGATION OF MECHANICAL PROPERTIES OF PVC/PEMA 
POLYMER BLENDS BY USING DYNAMIC MECHANICAL THERMAL 

ANALYSIS (DMTA) 

This work presents the applications of Dynamic Mechanical Analyzer to characterize 
the properties of polymer blends, PVC/PEMA (poly ethyl methyl crylate / poly vinyl 
chloride). In this project, four sample that different in the compositions of PEMA 
was used. We maintained the amount of PVC but used different composition of 
PEMA that were 15%, 25%, 30% and 40%. All the composition of PEMA and PVC 
was prepared by solving cast technique and makes as four different thin film sample. 
Through the tension mode with a single frequency and temperature scan, the entire 
sample was characterized and resulted in storage modulus, loss modulus, tan delta 
and glass transition. The graph for all the result was obtained using OriginPro. The 
result showed that the pattern of the storage modulus, loss modulus and tan delta was 
same for each sample. Sample 25% of PVC/PEMA was showed the highest of 
storage modulus and also for loss modulus. While in tan delta, PVC/PEMA of 40% 
showed the highest result. We also know the glass transition temperature based on 
their peak value. Therefore, DMTA was a powerful and a sensitive tool that can 
measure all of the mechanical properties of polymer blends. 
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CHAPTER 1 

1.0 Introduction 

A polymer is a large molecular composed by repeating structural unit. This sub-

unit is connected by covalent bond and sometimes the term of polymers is referring to 

plastic. Polymer materials become widely essential in our daily life. It can be divided into 

some type or group of polymers that are natural polymeric materials and synthetic 

polymeric materials. Natural polymeric materials such as shellac, amber, and 

natural rubber have been used for centuries. A variety of other natural polymer exists 

such as cellulose which is the main constituent of wood and paper. Then, the list of 

synthetic polymer includes synthetic rubber, Bakelite, nylon, PVC, polypropylene, silicon 

and many more. Each type of polymer has own physical and chemical properties. The 

areas of the polymer study are polymer chemistry, polymer physics and polymer science. 

The field of polymer chemistry is frequently associated with materials science because 

polymers investigation output are often examined with a potential use in mind (Mariana 

Cristea <tfa/,. 2008). 

Nowadays, polymer researches and developments have been less centered on new 

polymer compositions but more on the modification of existing polymer structures. The 

modifications include composites, block copolymers, interpenetrating networks and 

polymer blends. The modification, compounding and polymer blending of conventional 

polymers have been generally regarded as the means of adjusting the properties or 

producing a desired property or "grading" of a basic polymeric material (Ahmed and 

Fahmy, 1999). Ahmed and Fahmy also mentioned that, in some polymer blends the 

effective property modification is dependent upon the miscibility or compatibility of the 
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