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Fig.1 (a) Unidirectional solidification of pure substance under
positive temperature gradient.
(b) Distribution of temperature at and near a bump.
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Fig.2 (a) Unidirectional solidification of pure substance under

negative temperature gradient.
(b) Distribution of temperature at and near a bump.
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Fig.3 A part of an equilibrium phase diagram.
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Fig.4 (a) Distribution of solute in the liquid under steady state
solidification.
(b) Distribution of liquidus temperature in the liquid.
(c) Corresponding phase diagram.
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Fig.5 Comparison of liquidus temperature and real temperature
near the solid/liquid interface.



GLVEMIIZEXEZZEDTE ST v V< VRIS
K BEBRSEL A OBEL XN TR, BRI
HuoHRIE (12) ROBEARC KL —FHT 5 e MEINT
Wwa2,

Z 2T, Fighd % id (10) Kicdoun T, HUSAY M A3
Z 5TV BBAIZEMGe> GHRILT B H. (mGe— G) »
REWNZE, HBAEGHIORE R E <. Z0HEO+551C
HELBRALETY K54 bAVERT . 72, BSHET
W7z T D SV ER T2 2850 D 5,
SRl O - BRSO R A P U, 2
A 2 < A2 D | REIREL e ERE A Z B,

2.3 i1BENREMR

FU A PRI, ERER L, 2 Bbr ] £n
R A 52 . BEEIHR OBRIZKE < EBRL 72, LA L.
FUR I OBERO R OO & Did, BRI O %5
LTWAWRTH S, RN E AR R 2/ < L,
e PRI R 1 (=R=Efl) (ET 5, ZO%R
%P 5 72912, Fig6 (a) 12§ &5 Z&. Ietllh 54 Ll
NTnd UhE kMNP H %) BERE A5 £ 5. 2 ORI
DEWE ORI & RERSIOEEIZ I D ED XS ITZ{LL T
WL %EHE A5, R AREETHIULFig6 (b) DL H I
ZALT B L, W RE THIUTFig.6 (o) DL S IZ& L, F
Wt 5, ZOMEIZR L T, Mullins-Sekerka A% By ¥ 55
(Perturbation Theory) (2 & 5@t %1779,

513 Fig.6 (@) (TR L2k &, HRIE e . PR A OBE L
7= 5 2 — 2 S CE 3RS IR R K OV RLIRIE S A
EDEH 2L, ZAUHBEL TRIEA E D K 5128
50 &BER L, IMIRDORHZL 2B L 72, T ORER, k%
IR A 137,

g V V 3
R
(b) L

dVARTATAY

(a) . /

] J,_, Liquid unstable

Solid stable
(c) L
S

Fig.6 Morphological change of solid/liquid interface.
(a) Initial stage of instabilities.
(b) Instabilities develop with growth.
(c) Instabilities disappear with growth.
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Fig.7 A schematic drawing of rate of development of perturbation
under a constitutionally undercooled condition.
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