513 E 1 TEEREEFIR 2003 4 2 /7
Vol. 13 No. 1 The Chinese Journal of Nonferrous Metals Feb. 2003

XEHS: 1004~ 0609(2003) 01 ~ 0035 ~ 05

YESBEEHHMTF RS AELL

By 2, 4R

=, BOR!, BER' #FK

(1 Abmt B R MRRFE 5 TR RE, bt 100083; 2. WEEH LAk RS MORLE: 5 TR, RIS R 010062)

i FE: GRS HIEFEE AISTMg £ 4 il 78 8 R ep i ) R RE AR AR AE SRR 1, TR A 2 A R R
JE ) e b B A, 0 E [ 5 R K N A 5 4 R 2 SR Bl 2R B 3 5 4 A DL R DR R N AN 38 R ) 4 4
1, JFR M SOLA-VOF &0 40 & G F 10 il A2 78 RO REREAT T RSUTH 5 . 5 2R W), il T2 [ 23 kG 2 i B 1) 1
FIE R T F, 3 BRI SORE 78 A R R SR 2R AR A, AN T A - [ 2 S S BT U0 A M 4 Mk AR OB S R T R
IR S, SORHE RS R b BRI /D T 1 °C o R R R BT S A5 R s T R S SE B o B A 2R 1 — 2hk .

KHIA: AMBHL RORIE: P& L&
PESES: TG 249.9

XaEktRIRAS: A

H 80 “EALH] Stochr [ 3 322 IT JiE 78 MY 1 R 4k
EBL LK, MBI ERIUE AR O 2 1 T 1l
SRR RSB U LES T EEH T . H
A, SOLA-VOF AR EIA B ka2
R, AT AN W R N T R b A A R AN BB
e, MHERCERZ N H FER R | 48
B R AR R i e R FE A5, FREUS T 47 &S

BN UL B S5 R . F  AAB F 0 — MR

BRI RE, A AR MR B AR T & A A
MG AR AR > BRI By D, 36 55 1 TR] LA
LA REH DI . A A e R R b, [ S5 6
PR I el SRR, YD) AR 52 I A R AN e
U ST S M A AR AR A, AT 3 BUR R
JEAAK, LA RBHE TR R R 2 B AR R 2R )
AT H A 2 R PR UUR B i 3~ [ A A 4
AR o o B S B AR ) S BE RO it 2 i VLR
il ) A WA B ) B o AR % 5 BE R I 25
VIR FAF o T B AR IUE AR R] BAF I A DA RASE
B2 1)~ [ 25 R I Ae OB I R . A A
SPHAEAT TR M RIS T — i el 2,
(ELTT - [ 2 i 22 78 2 5 R RO RBL A 5 g L
PG R BRI IRIEIE A Z WL . ASCAEE H 5k
e vE ST T BRI SEATTRE LS A DL SR MR
FERCAR, I VA 15 R RS E [ 78 AR U
FE . AEURSERS B, TSI M 2 [ A A 1 A fi
TR o e, A IR A B A ARl i R R

17 T B3
1 BB EREET

L1 EFRi=H75E

FEA G AR E T A B BRI
N o NI AR | Y R P e R 1 S L S e b 1
FEEEAT RSB R SRS E R RE R AR
LAR AR R BT RE

O a5 PR B TT 1)

%f+(ﬁv(pi): 0 (1)
@y &L SFE T R
0

at(pum)+<ﬁv(pﬁzm):(ﬁva+ gn—fn (2

A w, Romm Jr R ERIED B g, AFHIAER
PEARBURAR m T BT P R R R
(AL Im 2RI I ) AR AR PN 0 5 e AR HIAE
P ARBRRAR B S 7 I BHL g, 2 AR T 2 FLAY S
A 1f) 32 2 ) P AR 1A o IR P 25 RS ;- P A AR
K.

O R EOTFE( B RIS 1)

%€+u§§+v§§+w%§:0 (3)

XF w, v, wBlhX, Y, Z J5RERED R,
F Oy RAREIR R 2L
25 WOk 3R S TR 2 R B4 B H AT R A

W

O HEWH: HXRARRIFILSEIINH (59995440) ; #UE #6101 53 4% Bh I H (1998000807)

Y5 B #3: 200201~ 05; 1&iT HHA: 200209~ 27

EZER I M4 (1963 ), B, EI#IZ, L

BIRBERA: Mund, mI2dz, EERH R HE ST ik 010-62390323; E-mail: mshyang@ sian. com. cn



* 36 A (44 8 2R 2003 4 2 A
R, HHENDLR wi=u, v1=0, wi= w;
@RI BETT 7 TEFHBR w=-u, v11=0, wi= — w;
N= M+ Th( ¥)~ " (4)
2 a | # a |2 i‘%ﬁfﬂﬂq{ U= Ku, V1= 0, w1= Kw o
= |5cl +|ox (5 e s
ox;] " LoX, At w v, w 53BN R L A HORHY X

b YBIUIEAER, NOGHORLRE

1.2 #AEH

2 [ 75 4 BB I R AL, A K AE 7R
SRR ARRY B, WAL O A S R I
7e AR RE o H T AR g AL IS (R AR, AR AN I AR
. BRI B o WAL AT 8 AR 3
mi, BRIy

T(X, Y, Z, 0)=T, (6)

1.3 HREFHE
1.3.1 AL AE&MH

[ A A TR AR RD R REAENED
Ab, ER T S A 1 FLAT T 1 2Rk SR R
B, 4¥e ORI R, B8 O AL R ORLE R E AE 7
RN FEA KR AR AL, N B 3R S 26 0 g,
PRUE— & N LR B (R AR ), AU s ) Bl e 2
I TR AEIELR TE B 3 AR 4k, R4l AR /S . B R
R FTE 0 5 AL, FERUAS an

1) 0.1 MN F [ XEHH, E=EELRN d60
mm, I KAEZEHEE RN 0. 24 m/s, ATHEN 120
mm, KA 520 ¢, KRN O0.5s.

2) 200 MN F [ & BN, K= RS d80
mm Al 150 mm x 80 mm MFH, 1TFEH 150 mm, #x
KA FEHEREHE N 0. 24 m/s, T A2 kg K7
IR 0.5 s .

1.3.2  ZUREHE A4

Bl 1 P A TR L e R B, LR 4

PF IR 2 N

w WI
VA
{ J Founding mould
I ] //
Fluid—— v—rt=| Vi— Y

1 BRI EE

Fig. 1 Schematic of wall unit

Y, Z 7 mWEsEE, T Abs 1 ARG

W TELMEAR, K HBEEEAE(- 1, 1)
Z IRk, SR /N B R T35 B A L S IR L
Sl B TR 2R 2 [ 2 SRR IR, A A 4 R
X, RS R BY) RRNRE A . BN
PR . B A RUBAIC, B AR B IA #1300
C, RAMUFERFRE D, M K= 0.

1.4 EREMERY
1) MR E & 75— AN 2P K N AR
BHAGEBL — /NIt

& < min

6¥£+J2' 6Y/+J2- &/H-Ji

R 2 ST ? ;. 1
|ut+2,/,k| |”t,/+2,k| |wt,/,k+2|

2) FHURE &M A2 DI TEE KA AR
IR ) NGy 2B U R L

& 25y 2§72 I]

% < min SY26Y24 Y22+ Y282

3
41,
iV I VR SRE] /3= A

3) FMBKSBRE £ ENME KN, Rl
5K S AR RSB — AN
psx; Psy; Pz
40° 40° 40
A o hWRARERmIK .

2 FEISFTRTENEE

Kl 2 Bon T il AR 78 AL FE AR S A R L 2
AR R 7 A, W 2(a) Fios, FRETHT R
BRI LY . YR SRR R RE R, WA 2
(b) Fi7r, HTEEEIEN, % AAr 87 V)R K,
NI BEALG 12 A R0 oR B35 18 . 33 T B AECRN v 0, 1 i
BRI SN S MR . 55 S5 BT S AT U B
TP, Wl 2(e), (d) B, 278558 % 80%
i, CLFRIH AT R, SR REBSEAEE A L
IRBE AR RS, (AR L2 584
ANH .

Bl 3 o T2 [ Aty o5 44 ik AR 78 Y L B Y A4
THEER . TR, WK 3(a) Jis, HERH
Sl B I AR . T EE R A R A R
WIAR K, ORI SE T R RE T REIZ 5)), WK 3(b)

&2< min




13455 1

WL, A AR A B AR 7 B R AR L © 37 .

(a) (b)

(¢) (d)

B2 PR S A R A S A R
Fig. 2 Filling simulation results of semrsolid alloy (filling velocity 2 m/s)
(a) —Filling 10%; (b) —Filling 30% ; (c) —Filling 50% ; (d) —Filling 80%
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Fig. 3 Filling simulation results of semtsolid alloy tip cover ( filling velocity 2 m/s)
(a) —Filling 10%; (b) —Filling 30% ; (c¢) —Filling 50% ; (d) —Filling 80%
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Fig. 4 Solid mold and FDM grid model of aluminum brake pump casting
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Fig. 5 Filling simulation results of aluminum brake pump
(a) —Filling 10%; (b) —Filling 30% ; (c) —Filling 50% ; (d) —Filling 80%
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Filling simulation on semi solid forming for aluminum casting
YANG Mao-sheng" *>, XU Hong', MAO Wermin', ZHAO Armin', ZHONG Xue you'
(1. School of M aterials Science and Engineering, University of Science and T echnology Beijing,
Beijing 100083, China;
2. School of M aterials Science and Engineering, InnerMongolia Polytechnic University,
Huhehaote 010062, China)
Abstract: Based on the behavior characters of pressure and flow velocity during semtsolid AISi7M g slurry filling processes, a three

dimensional model of slurry flow coupled with apparent viscosity was established. The filling simulation of the semrsolid forming pro-

cess for semrsolid aluminum casting was investigated with the help of the SOLA-VOF algorithm. And fixed volume of flow and slid-

ing along wall were used for boundary conditions,

slurry temperature was used for initiation condition. Results demonstrate that ap-

parent viscosity decreases with the increase of shear rate, semrsolid alloy shows that shearing thinning thixotropy and its temperature

differential is below 1 C in the course of the filling.
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