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Chapter 1. Introduction

Materials ~ deep-seated in our culture
PL%’ $_E_HI’ 9'%’ %AI—I’ A_l%
> Egol e ol ¢

(Stone age - Bronze age - Iron age = ?)

W+ AMEz= MEIS| 2X | (selection)
24XH: A= Q] structure®} properties AFO[2| £+ O|3H
> MZ A7 (design)

Materials Science (R 21} structure & properties of materialsE ¢4+
Materials Engineering (R 23 %}): =2 1tero| 7|x 5t0i of| F &
propertiesE # =5 material2| £ X & design.



Materials Science & Engineering Chapter 1. Introduction

e Structure (-X)
- internal components 2| arrangement2} 27|

large groups of atoms2| agglomeration2} £t 7|

24K}

[0

. Nanoscopic --- ®XF =& (Al
. Microscopic --- €40

L_
. Macroscopic --- EH

X
N—r

ol

0x

Hr

 Property (8%, 24)
: EHEt stimuluso| CHE responsel| HEE LIEIL =
M=ol £

6 categories of material properties:
mechanical, electrical, thermal
magnetic, optical, deteriorative
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Processing | —— Structure —_— Properties —— | Performance

Fig. 1.1 AHZ2 &0l M D245t = 4702 2 A9 & EHEA.

polycrystal:
single crystal polycrystal hlgb porosity

Fig. 1.2 Aluminum oxide (Al,O,)2| 7 Zoi| H2 &stx{ M El 9| k0|
(a) single-crystal (sapphire) — transparent
(b) polycrystal & dense — translucent
(c) “ & porous — opague.
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Classification of Materials
3CH 27/ : Metals (25 A E)
Ceramics (M2 A=)
Polymers (DL EXF R 2)
+ Composites, Semiconductors, Biomaterials

* Metals: metallic bonding
— Strong, ductile
— High thermal & electrical conductivity

— Opaque, reflective.

e Ceramics: ionic bonding — compounds of metallic & non-metallic
elements (oxides, carbides, nitrides, sulfides)
— Strong, brittle, glassy
— Non-conducting (insulators)

« Polymers/plastics: covalent bonding
— Soft, ductile, low strength, low density
— Thermal & electrical insulators
— Optically translucent or transparent
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Fig. 1.0 Ctfet St 71
(@) Aluminum cans
-- (metal)
(b) Glass bottles
-- (ceramic)
(c) Plastic bottles

-- (polymer).
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Fig. 1.9 M2t2 MEZ BFE0{ZT X E.
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Density (g/cm?) (logarithmic scale)
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Fig. 1.6 Metals, ceramics, polymers & composites 2]
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