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Lattice Diffusion in Iron—A Review
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Fig. 1. Lattice,self-diffusion of fcc ironi1)~22),
Data indicated by solid marks!1)12)18)~17)18)20) were
used to evaluate the representative diffusion pa-
rameters, eq. 1.
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Fig. 2. Lattice self-diffusion of bcc iron in the
paramagnetic regionll) ~18)11)19)23)~34), Data indicat-
ed by solid marks11) ~13)17)19)23)26)28)29)33) were used
to evaluate the representative diffusion parameters,
eq. 2.
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Fig. 3. Lattice self-diffusion of bcc iron in the
ferromagnetic regionil)23)24)21)31)83)36).  Data in-
dicated by solid marks®® were used to evaluate
the constant «, eq. 4.
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Fig. 4. The magnetization parameter, s, of iron as
a function of temperature. s=1I,(T) /I;(0), where
I;(T) and I;(0) are the saturation magnetization
at a given temperature and at OK, respectively
(after Potters®).
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Fig. 5. Recommended values of lattice self-diffu-
sion of iron.
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Fig. 6. Lattice diffusion coefficients of Cr in iron!®,
Thin lines represent the self-diffusion coefficients of
iron. Thick lines are calculated from data given
by solid marks.
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iron1®),
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Fig. 8. Lattice diffusion coefficients of Ni in
iron.
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Fig. 9. Lattice diffusion coefficients of P in
iron?o),
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Fig. 10. Lattice diffusion coefficients of substitu-
tional solutes in bcc iron.
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Fig. 11. Lattice diffusion coefficients of substitu-

tional solutes in fcc iron.
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in iron.
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Fig. 13. Activation energy difference, 4Q 'y, of
impurity diffusion in iron, calculated using eq. 5.
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Table 1. Impurity diffusion in iron.

Diffusion parameters®? D s/ Dpa®
Solute Temperature —— P solutel7Fe References®?
Dy (104 m?/s) Q (102 J/mol) (phase)
ar 8.3 (973K) (40)
Ag 1090~1 170 2.50%28.2 233424 p 2.6 40
~2.30 )
+5.44
Al 1170~1370 5.5t 3-8 245.8:+7.6 ap 1.4 4
+12.6 a 16
R 1073~1 653 5441128 22313 & S 4244
s e - e ———
+5.10
1323~1573 0.56+5-10 245428 . 24 43, 44
ag 4 (972K) (45)
Au 1100~1 174 21.61 102 257.54+3.7 ap 1.8 45
+10.4 @ 30 ) )
\ 1073~1773 171710 228.0+5.3 2 30 46
€
1373~1623 0.33+0-72 2562+ 15 r 6.7 47
073~1178 1.50 - A G845, 4850
1073~11 +1 P 55 28, 45, 48~
Co 1669~1794 691" 23 258.042.0 & 1.0, 25, 28
1333~1673 0.286F0-28 284.1:4£7.8 r 0.55 48, 51~53
_ +0.53 o 1.4, _
. 1048~1971 2.3370-23 238.8+2.1 O 1a 5459
. vz - .
1173~1618 0.169+0-079 263.9:£4.6 . 1.6; 56, 58
20,054
ar 3 (980K) (60)
1068~1 175 42782 244.1+10.3 ap 1.3 60~65
Cu .
1378~1641 0.43430-1%0 280.1+3.4 r 1.1, 60, 62, 65, 66
1371~1657 1.3r%¥0-% 29016 5-a 0.012 (1 500K) 57
Hf I
1371~1626 36007+ 1690 40711 7 0.34 57
1063~ 1173 +0.135 « 1.8 67
1719~1767 0.756 0 114 224.5%1.7 " 11, 68
Mn
1203~1 573 0.17875-8%8 264+20 . 2.0 67, 69, 70
- +0.133 @ 1.74
1048~1 782 0.663%0-133 224.2:+2.0 i) 1o 58, 71~73
Mo . e _
1323~1633 0.03613-040 239.8+9.2 r 2.6 58, 69, 71
Nb 1433~1616 5.612%2 286:£30 r 7 14
o 20 (873K) (74, 75) -
1073~1 173 +1.65 a 1.0 4
Ni 1 746~1 767 2.41_ 598 242.2£5.2 3" 1.0 76
1203~1 629 0.108F0-363 273+18 r 0.50 53, 77~8l
a 14 (933K) )
1077~1173 +0.69 o . 2~ 84
P 1613~1733 1.65 548 221.5+3.5 3" 2.8 83
1523~1 673 g.7% 180 273415 y 39 (1600K) 83
Pd 1373~1523 0.40075- 118 278.6+3.1 r 1.3, 20
Pt 1233~1 533 1.00+0-38 283.04£4.5 y 2.1 85
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Table 1 (Contd.)

Diffusi ) D Dpg®
Solute Temperature fusion parameters” sotusa/Des References®?
Dy (10-4 m2/s) Q (108 J/mol) (phase)
1073~1173 +0.40 a 37 86~88
1673~1733 } 1.56_¢.32 202.8+2.3 { &° 1n 89
s
1223~1625 7.52+3-02 236.4:£3.9 r 680 87, 89~91
ar 30 (900K) (92)
Sb +121
1073~1223 11t }2 259.445.8 ap 6.8 93, 94
1102~1175 +0.170 a 8.9 95
s 1620~ 1 643 } 0.127 _ 4 073 792.5+8.6 { 8" 1.8 95
€
1389~1 601 0.25870- 448 233413 _ . 32 95
0164
Si 1173~1707 0.735 219.8+4.2 { T 3.9 9%
Lo ar 40 (983K) @, 9
1~1183 +0.94 a 7.0 ~1
. e 2.4+ 0% 222.2:43.4 { & 7.0
+0.0086
1325~1 580 0.00357+ 0-0086 191415 r 12 99, 101
_ +155 a 3.9
Ti 1128~1573 et 13 261.1::8.8 { % 3.9 102
1348~ 1498 0.15 251 r 4.2 103
~ +1.10 o 1.6;
1073~1727 .05+ )20 239.3+3.3 { g 1 57, 72, 104
v
1375~1629 0.2870-19 264.0+9.2 r 7.3 57
+0.61 a 0.53
1073~1756 2.00% -6 246.2:43.2 { 5 o2 58, 72
w
1 258~1578 0511197 272418 y 2.6 105
~0.40
+1.50
1 058~ 1253 2.08+]1-20 231.4:+5.3 ap 2.5 106
Zn
1289~1 425 0.62%9-33 274.1+6.9 r 2.6 107

a) Reliable parameters are expressed by gothic letters and less reliable parameters are expressed by italic letters. Error limits refer

to the standard deviations.

b) The ratios are estimated in each phase at the following temperature, unless otherwise cited : 1 150K in the paramagnetic P phase

(ap), 1 700K in the & phase, and 1 500K in the y phase.

¢) Those used for the estimation of Dy and Q or Dggigce/Dre cited in this table.
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Dx=Dggeexp[— (Qre+4Q%) /RT] -+ (3)

L LT, EREYBUE LRI o 405 O FRTFES
WIEMER R L= d o Fig. 13 Thn, 4Q% i,
Fig. 12 0B & LAKT, HHEOHAMFF D b h
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Liz. g Fig. 10, 11 R B THEBRBOERCESTTH S
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(140.22262) J-mol-1/RT} eeeeeererreereen (7)
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