EOREE I R BEEERMBIEI1E Vol.38, No.7
2009 4 7H RARE METAL MATERIALS AND ENGINEERING July 2009

1575 B 38 B 3 TR A K I B LA 5

&, BRKER, Hmg
(Fidb TRk, BERE P 710072)

B F: TR I AR R0 T 20 e i RE AT S E L, DR R S S SRS T
Bedt AR MR o 45 SRR BRI SN N A% AN X BR KR s 30T 1) K i B s A A BB . 3Ty
W) PR32 R T BT 1 WSS AR s BEAE IV BE . M S8 & I R IR, 3 AT il PR o 8 A e R 8 49

P
KERIR: AHIAVE; B AR RumIEEE;
PEEHSES: TG 244 XHEEARIRED: A

WA MesH; &tk
XEHS: 1002-185X(2009)07-1209-05

B i B K A kL5 N R ) BERL 2 vh — AN L
WEFTT I o B R A S R R R O, 2
NS B RERE,  [R] I R  Bh AE E TE Od RE A
FTE S, e o AN R S e S R TR SRR R ) BOME R
25 WU P U1, AT O A R R R R S Bl A A K
PR R AS JE A RS, A 20T JUER, SR
PR W 2E K IE R 3 Ok R A A st A
M 37 EP Level Set vk, Jofig vk, lattice
Boltzmann 2 U1 i 9 BR i 12 VS S qf ) v S TE S B
TR A ERAE T KRR, JFRXETky R
S F e R 3V RS A KB SIE ST . Tong 55
FH M7 Zha FIH G L2 Zabaras F) H
Level Set #:!"°. Medvedev #JH] lattice Boltzmann
UYLl K Al-Rawahi NI FH iy B 72U VA X i
BN A S A K HEAT T BRRIE S . X e T7 Ik
b, ARk B S R R R R ) S, R ot
S 2% 1) S PR R Bl g A A R i PR 3R KA M ) AL AR A
3 75 R& b S A A5, B R — P T P o vk
B AE B AR S 00 Y P A AR AR 2 Il j, Hh f
SR R T D R R W kPR L B A R D
DA A2 I B T, 3 A A A5 400 5 ARG 1 o S50 1]
Karma F Rappel i it 16 HY & 3 1) 2 2 LA B 53 10 30
Ty T, RS B A R R REHN W, &
U A 37 90 B A AR K e g U 1P AR 9% 36 T Tong 42
HE AR BRI PRI . A A S
BN ) A 4 DM AHIS S Boe sl 3l B R s 2R
KIS 5 .

UxZI¥% BHHA: 2008-06-20; UgBf&EHs H#A: 2008-08-11
BEE&WE: HEAREEEET (50331040, 60171034)

1 fHIpRE

AHEFUR A Tong 254 HAOAEAY, JLrhBUE L
MY R BN, MBS EOAE, bk A
AEAE . oAU, b o=1 WM, =1 K
WAH, fE9 BRI X ¢=—1~1 ELLZK. . H
JE . T e g R R iy R o U
¢

r(i) ==V [ W (i) V§ ]+ a{

0 S 2
” Vol w (i) =

9(0.9)

aW(ﬁ)}

+0, [|17“¢|2 W(ﬁ)z(Wa—(Zﬂ tp—¢’
—20(1-§*)?
(1)

9 Ly ve-avie+ L (2)
ot 2 2 Ot

V~[;—(1—¢)V"]:o (3)

1 =1 P 1
5,[5(1—¢)V]+5(1 - VY = —5(1—¢)‘7P/p

| 4
VoV GA=4)F)]

+ M/
KH 2@y = rya? i) KBTI B 3 B T
a,(n)=1+ ycos( 4¢) NP RES ) vy b
TEN& W FES . SR w i) =W,a, (7)
n:,\7¢/‘ﬁ¢ﬁ§lﬁﬁﬁﬁﬁ/‘]&§iﬁﬁ; ¢ = arctan(0,4/0,4)
A FREL S AP KA o = dey /W TE R
W T BUREG 2= /e, ARG REL KBS

EEEN: B & B, 197944, b, YR, pEAb T RS, BREE P2 710072, HLiE: 029-88493979, E-mail:

¢2002z@nwpu.edu.cn



* 1210 -

G E AR R M

38 4%

Mf:—%hﬂ+¢fﬂ—¢ﬁﬁw@h:2ﬁ7’p~p$ﬂvﬁﬁﬂ
h sk, BEFERB) ) F R pr=o/a A Prandtl %; ¢
MEFTE s DL AR R Ve Woe— Vs, ot (W) > s
(P! p)a, | W) —(p/ p)HEAT T AN

G B A 1A U B A e X (5) 4

0 = T-T, (5)

L/C,

A LA AR BB, C, A8 IR A .

R ¥ Gibbs-Thomson J7 F2! 5 20 (1) 51\ 2R BE A
AR, BARA

0 =—d,[W(p)+W (9)lk - B(p)v, (6)
Kb w A SR AR, do A B 430 A B a0 K R AN
F BN % 2, HRE X508

dy=aW,/ A (7)
T(ﬁ) az ﬂ,Wz (8)
AW T(n)a

O ay F ay B R T AH 37 455 284 vp XU B A
FOE oR Bk B ML SCHR[5]3k B 0,=0.8839,
a,=0.6267 .
2 BUEKEE
2.1 VAFHIAREZH

ALK S an Bl 1 o WIGE A% Bl r ST
DAty A AR DL — 351 U M A i SN TF
AT TR, AR R R 1 AR R S i
£k, . | xSt g=1,0=0

x2+y2>r2, ¢p=-1,0=4

A ox, oy g3l AR B (100) F ALl (010) & Fl 7
UL SRR R ] Udy/as

/Periodicity

@

\Periodicity

AR

L1

SRS R WSS UR S (S ec

Fig.1  Simulation domain and boundary conditions
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Fig.2 Interface shape of isotherms around the phase field at
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Fig.3 Tip relative steady velocities versus time for upstream,

perpendicular and downstream dendritic arms
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Fig.5 Tip velocities versus time for different dendritic arm
directions at various undercooling: (a) upstream; (b)

perpendicular; and (c) downstream
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Effect of Phase Field Parameters on the Dendritic Growth in a Forced Convection

Chen Zhi, Chen Changle, Hao Limei
(Northwestern Polytechnical University, Xi ‘an 710072, China)

Abstract: Numerical simulation based on the phase field method is developed to describe the solidification process of pure material in a
forced convection. The effects of forced convection, undercooling, coupling parameter and anisotropy on the dendritic growth are
investigated. These results indicate that the crystal grow exhibits an asymmetrical dendritic in a forced convection. The upstream arm tip
growth is promoted and inhibited on the downstream arm, while restrained for the perpendicular arm. With the increase of undercooling,
coupling parameter and anisotropy, the dendritic arm growth velocities increase in the three different directions.
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