


() 039

(CIP)

2003.8
ISBN 7-5025-4738-X

.0414.1

CIP 2003 073970
*
( 3 100029)
010 64982530
http  // www.cip.com.cn
*
787 1/16 23 367
2004 2004 1 1

ISBN 7-5025-4738-X/TQ- 1800

42.00










1876  Gibbs

1899 H.Roozeboom

Fe-Fe;C
20 G.Tamman

20 30

Roberts-Austen

W

W.L.Bragg E.JWilliams




50 R.Kikuchi

First
principle 60 M. Hillert
Spinodal
20 70 L.Kaufman M.Hillert
CALPHAD Trial and
error , 60
PHACOMP CALPHAD
Sorby
A A. Einstein “
R
#
|
_g- ”




1800~1849 | 1800
1811 Avogadro
1821 Seebeck
1850~1899 | 1850
1864 Sorby
1871 Mendeleev
1876 Gibbs
Boltzmann
1885 Le Chatelier
1900~1949 | 1900 Roberts-Austen
1908 Van Laar
1920 Westgren X
1930 Ban T-T-T Bragg-Williams
Hansen
1940 Klinger-Koch Hume-Rothery
ENIAC
Zener
1950~ 1950 Heidenreich Kikuchi CVM IC
1
1960 | Castain EPMA PHACOMP w
1970 Hillert Kaufman CALPHAD
1980 THERMO-CALC
1990




A
12 49 113 118
B
i
t
)
.%’—
C

337

356

12

129
19
104

197
256
260
78
78
151
12
10
302
112
52
288

341
322
112
322
161

96

“ Avogadro 8

39

88 101 103 232

39
162
39
285

199
78

253
149
247
328

94
250
182
182
182

159

161
295
302
303
325



52

72

183 219 268
50

65 70 131

262
151

250
292
188

313
279

48
145
250
297
311
303
130

340
122
78
222
195
195
195
78
271
65
94

150
58
125
57
188

71 189
189

78

312

70

11 13
202 234

155

212

247

323

322 345
126

118

328

130

125

150

177

177

177

39 143 163 164
306

263

267

28
29

1
125
125
306

357

A




M

gl

358

73
12 89

26

229
159
334
48
48
48
174
327
300

142

66
264
153

117
292
290
290
234
145
183

130
247
161
114

65
180

83
329

323
17

13
88

337
336

15

13

119
7
13
94
222
55 59 61
186
62
291

96
69
303
303
7
7
55 61 145
229
125
333
274



112
176
176
10 41
50

228
71 131 202 229
202
159

161
176
176
104
99 323

291

10
286
138
343

172

149

72 98

256

125 213

34 138 148
263

52

52

322

83

101 103 139

113
56

359

311
148

113
146
150
146
285
285
286

62

89

20
252
248
119
250
247

52
230
317

94

94
317

248
15
39

273

193

48
289
250

347

A




10




M

At

Activity
Activation energy
Activity 65 70 131
Activity coefficient 71

Activity interaction parameter
Additional pressure

Alloys group

Amorphous alloy
Amorphous formation ability
Amorphous state
Anti-ferromagnetic

Average d electron level

Average el ectron-vacancy concentration

Avogadro constant 12 49 113

Berthollide

Bethe approximation

Boltzmann constant

Boltzmann equation

Bond

Bond energy

Bond order

Bragg-Williams statistical theory

Bragg-Williams approximation

Bragg-Williams- Gorsky
approximation

CALPHAD
Carbon activity
Carbon activity factor

71 201

352

70

11
188
188
189
151
340
302
303
295
161
329
323
118

183
247
12
10
118
130
328
52
112

112

322

229
201

Chemical potential

Clapeyron equation

Clausius-Clapeyron equation

Close Structure

Cluster

Cluster variation method(CVM)

Coherent stress

Common tangent face

Common tangent law

Compound

Concentration triangle

Concentration undul ate

Configurational entropy

Convergence lemma

Cooperation phenomenon

Coordination number

Critical electron-vacancy
concentration

Crystal nucleation

Curie temperature 39 143 163

Daltonide

Debye heat capacity theory

Debye temperature

Decomposition of solution

Deep eutectic

Deep metastable eutectic

Degree of freedom

Degree of supercooling

Departure degree

65
28
29

247
247
279
188

7
183
145
247
274
122
118

325
150
164

183
13
19

145

303

303

193

297

114



Diffusion couple method 306
Diffusionless transformation 138
Dilute solution 72 98
Distribution ratio 88 101 103
232 325
Driving force for phase
transformation 34 138 148
Egg type powder 300
Einstein heat capacity 13 18
Einstein temperature 17
Electron levels 328
Ensemble 256
Enthalpy of formation 77
Entity sublattice 125
Entropy 6
Entropy factor 96
Equilibrium state 6
Equilibrium state criterion 83
Equivalent relation 253
Excess chemical potential 94
Excess free energy 52 129
Expand coefficient 161
Experimental phase diagrams 333
Extensive Properties 13
Extrapolate rule 291
Extremum of liquidus and solidus 89
Ferromagnetic disorder state 176
Ferromagnetic order state 176
Ferromagnetic-paramagnetic transition 161
First law of thermodynamic 7
First principle 247
Free energy hierarchy 289
Free energy of formation 7
Geometrically close pecked phase 323
Gibbs free energy 4
Gibbs phase rule 212

Gibbs-Duhem equation
Gibbs-Helmholtz equation
Gibbs-Thomson formula
Grain boundary segregation
Grain inner phase

Grand potential

202
34

Grand Potential-Opposite chemical

potential curve
Graphitization
Glass transition temperature
Ground state
G-X diagram

Heat capacity

Hest effect

Hest entropy

Helmholtz free energy
Henry' law

Hess Law

High pressure phase diagram
Idedl solution

Ideal solution approximation
Intensive properties
Interaction energy
Interaction parameter
Internal energy

Interstitial solid solution
Intrinsic property

Ising model

Isolated system

Kirchhoff law

Linear compound

Local phase eguilibria
Long-range ordering

Lower order phase equilibria

52

72

125

353

234

79
155
177
177
263

267
237
303
70
69

13
7
119
255
222
78
292
48

48
13
52
52
118
125
256
20

78

213
306
114
285

SR




M

At

Magnetic order parameter

Magnetic transition

Magnetization coefficient

Master alloy

Material design

Materials thermodynamics data
base

Maxwell equation

Melting enthal py

M etastable compound

Metastable phase

Metastable phase diagram

Metastable phase eguilibria

Metastable range

Metastable solid solution

Middle compound

Middle phase

Minus entropy

Miscibility gap

Miscibility gap island

Mixing entropy

Mixture

Mixture law

Molar fraction

Molar grand potential

Molar volume

Mg Temperature

Multicomponent compound

Multicomponent phase

Multicomponent solution

Natural iteration method
Nearest —neighbouring
Neel temperature
Newton-Raphson iteration
Nishizawa horn

Normalize

354

42

337

55 59

50

26

39
162
39
312
322

341

291
150
285
286
285
146
146

94

94
262

61
186
262

57

58

66
264
153
142
182
182
182

273
250
292
234
172
250

Nucleation driving force

Number of microcosmic state

Open structure

Opposite chemical potential
Order-disorder transition
Ordering

Ordering degree

Orthoequilibrium

Pair approximation

Pairs

Paraequlibrium
Paramagnetic order state
Paramagnetic-disorder state
Partial molar quantity
Particle mixing system
Pb-free microsolders
PHACOMP

Phase disappear

Phase equilibrium

Phase stabilization

101

Phase transformation free energy

parameter

Planck’s constant
Precipitation of second phase
Probability variable

Pure component

Quasi-chemical method

Quasistatic Process

Random mixing
Raoult’ law
Reciprocal compound

Reciprocal solid solution

113

103

73

Reciprocal system interaction energy

Regular dilute solution

Regular solution

148
10

263
119

56
252
317

250
250
317
176
176

65

48
343
322
311

83

139
101
17
149
250
96

248
15

50
229
195
195
195
230

52



Regular solution approximation

Replace-interdtitial solid solution

Reversible process

Richard law 12 89

Second law of thermodynamic

Second order transition

Segregation coefficient

Semiconductor

Simple substance

Single component

Site lattice

Solid solution

Solidification enthalpy

Solidification entropy

Solubility

Solubility product

Solution

Spinodal decomposition 55

Spontaneous magnetization

Stable equilibrium

Standard molar enthalpy of farmation

Standard state

State function

Step rule

Stirling formula

Stoichiometric
compound

Sublattice

Sub-Regular solution model

Superconduct- generally conduct
transition

Supercooling effect

Supercooling liquid

Surface tension

System

183 219 268

52
199

159

159
180
197

78

125
48
290
290
94
222
48
145
39
286
78
78

288
10

271
113
64

161
31
303
151

ToLine 140
TCP, Topologically close packed

phase 99
Tempring

Theoretical phase diagrams

Thermodynamic parameter evaluation

Thermodynamic parameter
optimization

Third law

Tieline

Titanium treat steel

Topological close phase

Trial and error

Trouton law

Two phase separate

Two sublattice model

Up-hill diffusion

Vacancy

Vacancy concentration
Variation

Void lattice

Void sublattice

Work

Zener-Hillert-Nishizawa method
Zincblende compound

Zone melting
a former 104
yformer 104

- compound semiconductor

355

142

323
150
334
337

336

15
317
228

99
322
159
174
125

69

11
271
125
125

206
347
88

140
140
347

SR




18

21
22
23
24



