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fcc {111} {100} {110} Ls(J/mol)
a
Ub NO
fcc 12
L =12N0$ U, = Ls
2 6N,
Es=7 Zp ® Zq’ ¢
S s~ (a5) (q) 21 V (a;)
fcc 4 V,=a’/4
1) {111} n=[1111/+3 a[101]/2
a[110]/2 a[011]/2
1e9h U, 443a
7s —E;\J/—A(p(qj) _7ba—3?5[111]-{[101]+[110]+[011]}
_23 L3
a2 " 3a’N,
(2) {110} n=[110]/4/2 a[101]/2
a[011]/2 a[101)/2 a[011]/2 a[110]/4 (110) a[110]/4 a[110]/2
(110) [110] a[110]/4
yszézq\"/'n(p( _L; :*/Ea[loO] {[101]+[011]+[10-1]+[01-1]+ = [110]}
52, L5V
~2a? " 12a’N,
(3) {100} n =[100] a[101]/2
a[011]/2 a[101]/2 a[011]/2
__qu U2 4 a[100] {[101]+[110]+[10-1]+[1-10]}
=—2ub=“2#
a 6a°N,
2. [100]
[001] 4nm [010]
8nm a=0.3nm
? ? [010]
(100) AB
# AC CD p-62 AC AB
a2 AC 1 [001]
n=(DC-AB)/b

n= %[COS((/) —0/2)—cos(p +0/2)] ~ %sin )



[010] n’=(AD-BC)/b

n'= %[sin(go —0/2)-sin(p +6/2)] ~ %cosw

D :1: b =8nm
n @sing
D=t _um
n' @cose
€8¢ _cotp=2 ¢ =26.57°
sing
1) o
= b = 03 _ 0839
Dsing 8sin26.57°
0-00839280 _ 4 81°
T
3 3 1
P P2 B3 pPL P2 P3
) B (i=1,2,3)
T sing,; + CoS g,
7-53
[100] plem™ CD
@ [100]
CD 6 2.01><10°
AB 56 1.95%10° AB EF
EF 32,5 4.46>10°
7-53
a
[100] >6,=0

6, = p,b/(cose, +sing,)

DI/ P LI, S A g

CoS@; +Sing, Cos; +Sing,

2.01 . 1.95 B 4.46
€c0S6° +sin6° cos56° +sin56° c0s32.5° +sin32.5°

=1.829+1.405-3.230=0

Fe Pb #=Eq&A-In6)
Ax1 Eo Eo Eo Gr.=8.8x10%Pa
Gpp=1.01x10'%a ag=0.286nm  ap,=0.494nm v 1/3



Fe A ) | 213 473 5.32 5.90 7.69 13.4
Alm? | 0227 0473 0587 0612 0761  0.973
Pb & ) | 285 3.42 6.27 8.00  12.00
Alm? | 0065 0081l 0115 0122 0.149
n=EoA-In6)
A=W_o/Egb
w/Eg=60-6n0 0
aneg
Fe| #Im3 0.227 0473 0587 0612 0761  0.973
& ) | 0.0372 0.0826 0.0929 0.1030 0.1342 0.2334
dnd | -0.1224 -0.2060 -0.2208 0.2341 —0.2695 -0.3391
Pb| s#Im? 0.065 0081 0115 0122  0.149
a 0.0498 0.0597 0.1094 0.1396  0.2094
dno | -0.1494 -0.1683 -0.2420 -0.2748 -0.3274
Fe Eo 1.8 Eo 0.35
Fe Pb Eo Fe Pb b Fe
b=a+3/2=0.286y/3/2nm =0.2477nm  Pb
b =a+/2/2 =0.494+2 /2nm = 0.3493nm
Fo £, - Gb :8.8x101°xo.2477x10*9 I~ = 2.6Jm-2
4z(1-v) 47(1-1/3)
Pb £ - Gb :1.01><1o“’x0.3493x10*9Jm,z:O_MJm,2
4z(1-v) 47(1-1/3)
A=1 Eo
Fe Pb
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02 0.06 |- ©
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5.f.c.c [100] 2=5
Ly [uvw] o L, 2
> CSL
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N=u?+v?+w?
0=2arctan(Y«/W/X)
N=u?+vi+w? =1 ) =5

>=x*+y?=5 0 = 2arctan(y/x)
x=1 y=2 x=2 y=1
0 =2arctan2 =126.87" 0 = 2arctan(1/2) =53.13°
180° [100] 2
( [100] 126.87°
(100) X 5
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6.Bi Cu Cy/Cy=0.99  Cu Bi
? Cu 0.01mm Bi Bi
6.6x10%)/mol Bi  Cu
Co~1 0.0425nm?
OCB _ G exp(—ﬁ) (o}
Cy;-C; 1-C. KT
Cs Cc AG
1 C AG
5 = ——exp(-—-)
cl/c,-1 1-C, kT
Cg/C2=0.99 AG=-6.6x10"V/mol T=298K
1 C. 6.6x10"
= exp( )
1/0.99-1 1-C, 8.314x298
99(1-C.)=3.708x10"C,
C. =L11 =2.67x107"
3.708x10" +99
o 10 l15) d(



) R2/d

R2/de (1-32/d)
a-3/e/d)i e Cc Bi
Bi
_ RQ(Cy/C,) /M +1-R2ld)C. /2 Q(CyICy) R/2)
C= 2 = —+(1- )Cc
10 d d
3 3
- NO0DAZS 991 - VOB, 5 671070 <1036 107
0.01x10 0.01x10
Bi Cu 1/3 Cu
?
C C AG
o = exp(———)
cl-Cc, 1-C. KT
1 1/3 2(R/2/d)i3
Ce
.2 oMo 2 o 2 3:/0.0425 B
C.==< == == =6.98x10
310-R@/do 3d-3/2 30.01x10°-33/0.0425
Cc
1/3 6.98x10°° 6.6 x10*
= —=exp( )
1-1/3  1-6.98x10 8.314xT
4
xp(M) =7.15x10°
8.314xT
4
= 6.6x10 — —8945K
8.314 xIn(7.15x10%)
894.5K
a-Fe 700°C Cs/C, 7170  500°C 15700
o-Fe kJ/mol
AG
1 Cg =C,exp(——
5 = Coexp(— )
~AG =RTIn(C,/C,)
700°C 973K — AG =8.314x973xIn 7170 = 71.8KJ/mol
550°C 823K — AG =8.314x823xIn15700 = 66.1KJ/mol
- AG =69KJ/mol
fcc hcp {111}t {0001};cp, <110>¢

<1120 >pep aree=0.33nM  an,,=0.26nNm



fce {111} hep {0001}

fcc {111}
i = v/2/2=0.33J2/2=0.233nm hcp {0001} dyp = Ay = 0.26NM
<111>¢ S
dpp —Oe  0.26-0.233

= = =0.1095
(dpep +dgc) /2 (0.26+0.233)/2

b=(d+d)/2
dyep +
Db _ (G +dec) (026+0.233) ,

20 2x0.1095
<110>ec <110>1c

10. Ly L L L,
Li/Lo=pl 1
E=2(LiaitLap)
dE = 2(Ldy, + y,dL, + L,dy, +y,dL,) =0
2 o n
y,dL, +7,dL, =0
L,L,= LidL,+L,dL4=0

n

Li/Lo=pln

11. 2x10?
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50pum
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pm = 33um

12 25°
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AE Ay AS
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AO AG " AQ

®oh
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(%) 1 S=1/sin25°=2.366
AS=—(cosdIsin)A6=—5.074A 6

AE (s, —7.) +7,AS = S(L—T1) + AS = 2.366(1— 11) +5.074
A0O 7b 7b
AE/AG>0
Yo 9 2078 5us
7 2.366
10
3. A A B A
120° 0° B
2{nR¥[(2—3cos&+cos’6)/3]} 2{2nR?[(1-cosA)]} R
R
V =47R%/3 S = 42R?
V’=2{nR%[(2-3cos#+cos>)/3]}
S’=2{2nR?[(1-cosA)]} R
L=2Rsind
A
260=120° 7Aa=27A8C0560°=yp B A

AE
AE =y 5 x471R%5 (1-€0860°) — 7 (L/2)% ¥ p0

. . 3, 5
=78 XZﬂRiB _ﬂRf\B sin” 60 VA =7 a8 X”Ris(z_z) :ZﬂRiByAB

B B R
2—-3c0s60° + cos® 60° 2-3x0.5+(0.5)°

4R =27R3,( )= 2R3 ( )=0.125% 2R3,
3 3 3
R =(1.5x0.125)¥*R,; = 0.572R 5
AE’
AE'=47R?y o = 47 x0.572R o7 ng = 7-188R 157 as
AE’>AE
20=0°  yaa=2ypgC080°=2j5 B A S
AE
AE =28y 05 —Sypan =25y pg =25y 55 =0
B AE’

AE'=47R%y 5 >0
AE’ 0



