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Chapter X Functional Materials

§ 10-1 Introduction
10.1.1 What is the functional materials
10.1.2 The classification of the functional materials
10.1.3 The importance of the functional materials
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§ 10-2 Electric functional materials

10.2.1 The brief of energy band theory of solid
1. The forming of the energy band
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2. The energy band of insulator, conductor and
semiconductor
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10.2.2 The semiconductor materials
1. The intrinsic semiconductor
2. The extrinsic semiconductor
1) n-type and p-type semiconductor
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2) The dependence of conductivity of extrinsic
semiconductor on temperature
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Changing in conductivity of n-type
semiconductor with temperature
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3) The p-n junction

bt

4

i (@)
1E 1] 53 S N
" Wt~“f_-—m~. b
ol ] e e T
£ W ...-..,._____,,1_, L
Bii q¢ 4

b
7 (b)

- Ve [  #RE —
\ » |I Np =Ny E
R 4 ¢ﬁup47 . b iR n
v 22
) pon GHOIR-TRFME s /Z:@//z’ .

uﬁg—a—% et
3. The semiconductor Qrasuninssisinns
materials most in use Y
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10.2.3 The superconductor materials
e The superconductivity phenomenon

e The basic specific property of superconductor
1) Zero resistance
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2) Diamagnetism
(Meissner effect)

3) Josephson effect

MEEFUETRE

SCHOOL OF MATERIALS SCIENCE AND ENGINEERING OF XI'AN JIAOTONG UNIVERSITY



FHXAAY marssTEREn

3. The superconductor materials most in use
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§ 10-3 Magnetic functional Materials
10.3.1 The diamagnet, paramagnet and ferromagnet
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10.3.2 The soft magnetic materials
10.3.3 The hard magnetic materials
10.3.4 The magnetostrictive materials
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-4 Thermal functional Materials
10.4.1 The shape memory alloy
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1. The shape memory phenomenon
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2. The shape memory effect
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3. The principle of shape memory
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4. The shape memory alloy most In use

e Ti-Ni system alloy
e Cusystem alloy: Cu-Zn-Al, Cu-NiI-Al, ......
 Fesystem alloy: Fe-Pt, Fe-Pq, ......
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5. The taking examples of application
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