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Fig. 1. Diffusion mechanisms in materials. (a) Vacancy
or substitutional atom diffusion, (b) interstitial diffusion,
(o) interstitialcy diffusion, and (d) exchange and ring
diffusion.
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Fig. 2. Schematic illustration of the tracer method.

ofsl & 5 ek o] 4% olgste] el
274 9 BIEYS TAT 5} ok

A) W3
(Thin film solution of semi-infinite sample)
Alge] mHd & = gl Arzgel 98
BAA)7) SRR A A RE-S HAAE
9420] 10-30 nm FE ) FrEFZold H]
&) 3] eftkar E 4 vk AlEFAZE 1 mm,
Wl&ﬂ—i—o] 10 nm& ¢ U‘ 735, FARE 10° 4
T2 Agxog vpkRas gAgItial & 5 vk
2Ae] 2xolA RIZFERT EAF @S F AR
HaozRE (AHHY ARA FEcE, A @Rl

R RESDE

1170



7SR AT A9 729k $4012H) 53

kv
d

kg abe] AAZAt=0, x=0, t— o;
t=0, x>0, c— 0)& FoAA 73 3ol 23} o}
gle} Zo] TAE 4= U},

C = M/2./zDt- exp(- % /4D¢) 4)

71 ME AEE A F9) aeldel F
oW, /Dt & ABH BAANE vk Fo)
o WS WA o] logE H3,

InC = «*4Dt + (5)

o} 28 FeE Ho] InCY x%¢] 1349 BAR
5 A2 G (Volume diffusivity; D )YS 78 4=
ATt Lefu oA Alge) ol FHol A Wit
2 ko] 1o whet A Al ko] s
A of= Ao kA e AlEatEs AIg
2HGrainboundary diffusion)?] F%7 02 Joju}A
ok, o, InC + x* 2ko] 134)9] ¥A|[13,14]%
plessivlin)=4

Fig. 201 A}7182KSelf-diffusion; &, FeZol
Feizte] &) 2 E<-E-3HHImpurity-diffusion;
dZ, Fe 59 Cr, Mn, Co--53} 2-& 0]Zg49)
shat 22 739-2] WARIE 994 (Radiolsotope)
& o83 IS ok S eI

TS A, Ao <dvtd AlE@) 9o
LHAAE gHAl Bleto m B A (), FAlE &
(©), =9E] H|E o8l AlERARE &30
= micro-sectioning(d)sl] AFEIX(e)S THso] 4
(60l oJalf FhHAITE 7 4= Qo

Fig. 3& sputter micro-sectioningdol] ¢Jsl st
Fez2] “ICreirMIsl)e] st HEao) &
oAlE YeRA Zlolth14]. Gyl 23k AAY Fx
o} A 7192 2l A%B-(Gaussian beha-
viourys HoFHA] InCe} x’o] A wAlE 2w
S o4 4 vk BE A)1EAS(Self diffu-
sivity)& & 7Z-Polle 9497 7 s YA
£ o]&3te ¢ v gloy B
(Impurity diffusity)s 7-& A5oll= & 184 g
gew glal AlE | SldapimEg 22 A
ARE FHlsH "o oE BY, T 59 Al &
o, ZAWnkd Ti AlEel
2HE P FoZ SE

w3
.

O

k 3
™e ]
C }\‘\ 4
BT '\‘ Cr>Fe b
= L ~ 4
g | . -
fund \'\
a
.. —
g E:\‘\o\ 3
I T -
g & N ~ ]
> ]. ~. 928K, A
S _\ \. 1.41x10%
£ 1 N
3 \ 938K, B
ks 5—’\ 6.33x10% E
Bt T -
g [ e ]
=3 \
& [ i
| 894K, J
6.98%10%s
| { ! i ! 1 L

0O 10 20 30 40 50 60 70 80
X2 /104 m?

Fig. 3. An example of penetration profile *Cr in Fe
obtained by sputter sectioning. The solid line represents
a fit of the thin film solution of Fick’second law to the
data points.
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Fig. 4. Diffusion of atoms into the surface of a material,
illustrating the use of Fick’s second law.
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(a) Diffusion couple

(c) After diffusion

Fig. 5. Schematic illustration of a single-phase inter-
diffusion experiment. The position of the original
interface(l,) and the Matano plane(I,)) are also indicated.
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Fig. 6. Scematic diagram showing a cross section of the
diffusion couple used by Smigelskas and Kirkendall, (a)
Cu-30%Zn/Cu couple, (b) Cu/Ni couple.
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Fig. 8. Concentration-Distance curve for Fe/Pt
multiphase diffusion couple at 1473K. Phase boundary
concentration obtained experimentally are also shown
together with those shown in latest phase diagram,
(a)concentration profile (b) SEM micrograph.
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Fig. 9. The diffusion coefficient D as a function of
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