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"An Introduction to Polymer Physics" (David |. Bower) Cambridge Univ. Press

(2004)
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0 Organic vs. Inorganic materials

-specific features of each materials?

O Crystalline vs. Amorphous materials
-difference in thermodynamic or kinetic phenomena?
-how can we observe the difference?
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Fig. 1.2 Structures of the
repeating units of some
common polymers.
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O chain molecule
= primary (covalent) bonding — along the chain
= secondary interaction ~ between the chains
» entanglement

E,=300 GPa

covalent (strong) bond /L ‘5 /\/\
—N
secondary (weak) bond N/ \
Figure 1.3  Entanglement of polymer chains. (a) Low molecular weight, no entanglement. (b) High molecular
weight, chains are entangied. The transition between the two is often at about 600 backbone chain atoms.

" .3 GPs

(fully-extended) crystal



contents

- oAU E &
1 Introduction 1
2 Some physical technique for studying polymers (1) 2
3 Some physical technique for studying polymers (2) 2
4 Molecular sizes and shapes and ordered structures (1) 3
5 Molecular sizes and shapes and ordered structures (2) 3
6 Polymer blends and copolymers (1) 12
7 Polymer blends and copolymers (2) 12
8 Mid exam

9 Regular chains and crystallinity (1) 4
10 Regular chains and crystallinity (2) 4
11 Morphology and motion (1) 5
12 Morphology and motion (2) 5
13 Mechanical properties (1) 6
14 Mechanical properties (2) 7




Polymer

monomer

Macromolecules



hitecture

-l B

ular ar

-l B e Bl -r.

Mole

y J
" w B N4

(
(
(

crosslinked
Fig. 1.3 Schematic Iinear branChed

representations of

(a) a linear polymer,

(b) a branched polymer /\‘5\—/
and (c) a network polymer.

The symbol e represents

a cross-link point, i.e. a

place where two chains (a) (b) (c)
are chemically bonded

together.
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O homopolymer

O copolymer
= statistical (random) copolymer cecoceceeco
= alternating copolymer cececececes

= block copolymer
diblock, triblock, multiblock
symmetric, asymmetric

= graft copolymer
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Ultrahigh-density nanostructures
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Metal dot arrays Nano-hole in metallic matrix



Metallic nanodot arrays

Metallic nanodot arrays
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Shin et al., Nano Lett. (2002)



Recording media
using seif-assembied diblock copolymer tempiates

the patterned media

Patterned CoCrPt disk on a 2.5-inch
HDD glass plate

IEEE TRANSACTIONS ON MAGNETICS, VOL. 38, NO. 5, SEPTEMBER 2002



Plastics/Rubbers — Polymers and Dally Life
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Commodity Polymers - Homopolymers
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