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ABSTRACT A a new stability criterion has been put up based on the planar interface stability
under directional solidification by analyzing MS theory, (1 + 3k/yo)¢ + [1 + (1 + k)yo/4k] >1 there A
is dimensionless velocity, £ = GrLs/mG. and y is a root of a square equation about A and £. The
new criterion succeeds in avoiding solution of high grade equation when applied, so that it can be
conveniently used to predicate interface stability. A new temperature gradient criterion is also deduced
and the minimum dimensionless temperature gradient of absolute stability is proved to be 1/16. It
has been indicated that the MS absolute stability velocity V,, is the interface stability critical velocity
when generalized temperature gradient Gs —0, while the critical velocity may be less than V, when
Grs >0.
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MS B RE R EER U K
S(w) = —Tw? — (g1 + g5)/2 + MG A [w* — (V/D)]/[w* — (V/D)/p]}

H g = (kL /k)GL; g5 = (ks/k)Gs, i k = (ki +ks)/2; p = 1—k <1, w* = (V/2D) +[(V/2D)* +
WAV Gy ABAMBERE, ks NEMETHSREAR, kL VRHETHSRAY, G IRE
ERAERERE, V AFEMBINEE, D ABRREFEBRMHETHT R m ARELZH
X, w HAZAWIFE, I HAEGH - HERSH

% S(w) <0 B, FERREN; 4 Sw) >0 8f, REEALREN. HERMR Sw) <0 B
ARRERERREEN —REFET. H Sw) B—MERFTBIEARG KB HE, HTFXHR
%j&ﬁ%)‘(ﬂ’ﬂﬂ% S(w) lg’ﬂlilziﬁiﬁﬁﬂliﬁjc/]\, E AT LA S(w) IEFRB I EER. BHh
B = e = o,y =[1+(2wD/V)]Y2 =120, w? = y(y+2y)[V/(2D)P,
2 Gis = (91 + 95)/2, WH S(w) = S(y) = ~I'(V/2D)?y(y + 2) + mGey/(y + 2k) — GLs =
{~I'(V/2D)%*y® — 2(k + 1)I'(V/2D)?y? + [-4kI'(V/2D)? + mG. — Grs]y — 2kGis} /(y + 2k) =
(ay® + by? + cy + d)/(y + 2k) = Si(v)/(y + 2k), X B Si(y) = ay® + by? + cy + d.

He

a=-I'(V/2D)? <0,b=2(k+1)a < 0,c = 4ka + mG. — GLs,d = —2kGLs < 0

Grs = [kL/(ks + kL)|GL + [ks/ (ks + k)]G, (1)

AL S(w) WIERRET Si(y) WIER.  Si(y) <0, FHEBER; Si(y) >0, FHESNRE
.
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B S1(y) = ay® +by® +cy+d, Si(y) = 3ay® +2by +c A1 S} (y) = 6ay +2b <0 A HI, 7E S1(yo)

=04 Si(y) ARKE H
yo = (—=b— Vb2 — 3ac)/3a 2)

AT HIER M REXN T AL E y(w) #ELL, B3R Si(yo) <0.
B R Simax(y) = S1(v0) = ayd + byg + cyo + d, ¥ Si(vo)=0 A ER:

Simax(y) = S1(y0) = (b/3)(yo + ¢/b)* — (c* — 3bd)/(3b) )

FEAFREERM Simax(y) <0 ALK
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(byo + ¢)* > ¢* — 3bd B ¢ < —(byd + 3d)/(2y0) (4)
HE X € = GLs/mG., H mGc = AToV/D M= (1), K (4) &N
| (1+z—1:)5+(1+k;c1y0)1421 5)

He yo >0. 3T yo AEER R, B (2) RH, BB c <0 (A+€ >1) (R, BRI Si(y)
=ay® +by® +cy+d LRWL, BIAHELRRBRENT. ¥ (5) R yo BIERBE M, BIAT
FARER (6) £ LREHN TWRL, ISR SR H A iR e kR

k+1
4k

1+ %f)s ca+ A (6)

HA yo = —2(k +1)/3 + (2/3)V/(k +1)% + 3k[(1 - §)/A - 1].
3 HrHERERR

3.1 FSHNBEMLIRM

B (6) AIEBIN S S REERERRTE 1. fETTR, 4500, REA-1A
REPMIER H AR EE, T2 & >0 0, A <1 WATLIREREN; 4 A -0 i, FHERER ¢ H
AETR—E. XRENE § BWEXK { = Gs/mG. = G/AFLLEH, B A-00, Tk G
ZRBMEAE ¢ -1 EARNTEFERE, HE G AR & HiEFERR. MFE—1 k EH
FE—MNRERENREKXE G, BXEEU LB - SEETRMEXEEEE. HH G Mk
AN, % & —0 B, 7EX (6) 8 yo MU LR, 28 k MEKRSFEHE VG =
VA- A A=1/4 B, BEBERKME G*=0.0625. Z{HIERIRIEL X a2 YR B/ IMELBE BB
lEFE, Bf G > G* B, IMEREHN k MEEEE V AEHEREHN.
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Fig.1 Relationship between dmensionless advancing velocity A (a) and parameter ¢ (=
GLs/mGc) (b) and temperature gradient G (= Grs/(AT¢Z/kT))
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3.2 SHEHEHXE :

FRSR AR €, THE ST BIZRT. MADE I (CS): € >1; MS Haxt B HEHIE:
A>T KF $: A+E>1 IRRBHIEEM A+ €+ [(3k/50)é + (k+ Dyo/4kA] 21, KB
BRI G —LEE, TOHHIER (6) B G A R
3.3 BIEEMHIE

331 BARAMEREAAE KT ITRREERLBXREREIAM, EX 6) 4 ¢
= 0, 4 yo HIRE M LR, (124 A >1BOPRIL. XS 1 SRR B, MLy ¢ =
0B, R A>1ARBEN A FABERME. & >0, WEHEEHTERR, B A <1, 5
V < Va(MS st Btk ), R AT ARG ROE: BRI SEhR R HENG A V' /D
SEBEREEER. T Va tLTE £ 0B Grs —0) R REAEN R EBE HAIIE T AR, 24 € >0
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K200 1910, IR BB FERY 1 AR A FTRE R IR B 2 —, B K eSSBS R o iR B R A
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332 MABAMIERAEHE b T ORI S R E RS R,
R (6) B L(Ve/V) + L(V/Va) 21 K, fr = 1+ 3k/y0, fo = 1+ (k + 1)yo/4k, T
H (V= Va/202)* 2 (Va/202)* — (Fifo)VaVe WRSRERI—AFARIRIADFE, B
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Gus > roille o B G > ke WM BRI HINE. 2R IERS I 2
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IR B B A — AR A P RSB, U TENOC PR BB (0 A T A B T s
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% k=0 B, d=0, HEUEHITR (3) T4, {N7E ¢ <O, Bl A+€ >1 R F REAREE
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