5510 &5 6 1) TEEREEFIR 2000 4F 12 JJ
Vol. 10 No. 6 The Chinese Journal of Nonferrous Metals Dec. 2000

[ XE4S] 1004- 0609( 2000) 06— 0832- 05

Bl H3A T SN IR S R AR AL

HOBTE, TR, T
(R TAERE MRRRE S TR B, KA 130025)

[H ] RAELE BG4 &AM BRAL B0 Jr b g g A, JEF R AR B RS T 20 J1 3 b A IOk 4 A1
MIBOERER RS HCA R, DL ) 4% SiC/ AL JEBR BE T REATRL ], 23 0 T BURL TR I 72, AFoC T &
DM FE G BRI AR B BN UKL 5 A < 8 T 7 55 6 UKL 2 A 1) 5% L B A5 R B SR B R W,
e B N ¢ AP, FRARMURIAL an R A > B, T A0 B 23 A A A e, A 000 UK I8¢ 52 18 K ( Uk 5
KT A ), A RS G s 2257, AT LSRG RORE & 48 T8 SN KRR BERDRE . Re S 38 Biodle 5 AU

HBEAT T A, WEW) &R BT .

[ RBEIR] B0 SMNBURL SiC,: RS B Th e Bl

[ FE2ZES] TBI115

[ 3CERFRIRED] A

N T ) HURL 23 AT AN [ RRG BE T e AR,
ZUNER R b A AR R AR B0 D) AR R TR
F2 MY, F TR BRI A5 1) 7 A7 55T Stokes
RIS B B RN S P TS 1 B 4 A R S50 R
BN BT Stokes VE R VR SIS I 7 R A X
FAANBURLIZ ) BT 4 T 00, FH 0 B AN BORLAE 250
NBAER T B35 . 250 013 AR A R IR

e, — 7 A A — AR E, A A
(), EAEid R A B RER S — TR 2
L SRR B 5 6 B U AN, RO )
TWER T = AR I s, 0 BEANR R )« = AL
PR BRI, TR TE TR — e AR A
H R A3 A, T LI SR 5 R A XU R AR
RAE NS E A B R TR, AR R . SR
TS B ] DR IR — 5 AR T BE IR BORL 7 A, R
ARCORH Y, AE2 H A pr W 2000 35 24 1A AR AR
REW—YE1E 0L, 10 AR R T 2 4R AR bR R
R R LB A O HRE Y L SR VR AN B
s (45 T 5 S o ASHIF TR Y 2 M B 55 A I
RIAE O3 R I sh B, TR RE LT
B30 13 T AN IR 23 AT B AR R R
B DLBS OB VR % SiCy/ AL SR BE ) RE AR
B, Ay T T RBORLDURR R R, BT O e
G BRI B R RS A S
L PR A B S . FRLINE, R AL &5 S

O [EE£WB] EXHAKRRBFEE 4 I HE (59771055)
[PEHE N KFF(1975- ), 5, it

s LK SCHR - BB AT T A, PIE WIS REE
Baf, Kok 7R ATE R .

1 SiC FRiEhE 2 S F R B RYE ST

BB LG A B — LA r Ar Az AD,
ROl MO R S) - BT R R RN, T
( R AR B FER) = (H A HRURL R A
Y — (K A RURL R IR ) (1)
A (RURRERL R R) = (MO ARIR) x
(PG Hh BURL AR B 73 B AR A ) > (R 3 )
(R A FRURL R 26) = (e AR < (AT
RURLAR R 0 40) x (BURLE L) 5 (it R RORE o 3
)= (WOCHRL) > (i BBRLAA AR 22 > (0
R ) A LR RE AN (D) FHFH %
RIURL 3 1

ekis
T'AT'AGAZEL: (Pp[vrlrr_ 'Urlr+Ar(r+

Ar)] ABAz + B (vgl g-

vol e ag) ArAz+ B(v,|,-

vy |24 a.) T AT AD (2)

ERWILEBR L r Ar Az AO, FF4 Ar _>0, Az
70, AOT 0, R SHUE X, (2 2R

a(P) a (P) r
Bt T Ty

[ Y5 B 83 2000- 01- 03; [ 1&iT B 2000- 04— 24



%1055 6 W TRBTT, A B0 J13 AN IR 4 A A A © 833 ¢
5&( ®rv.)= 0 (3) 10.05( %+ S1)°],
z T T
Aot @ A I L FERE OB B AR Sr= (770"
MALBURL R 5 ¢ AT o, AR RBORLE S Mﬁ%ﬁ%%%ﬁﬁo¢ﬁfmmﬁm&
JEs oo RSl BUREH R v D i@ e 5 ) RIURE T 3 5 WRERE: T, T. 4300 AF8% Si &4 K « [E A1 4%
r ORI B, 0 HBUR R R, s
TR 5 U THT 0 160 15 L 5 ( 3) B LA A Wit (8) T AR B )y ¢ o B RO &b
I3 BTN AR AR N IE B TTHE R JET A o7
ER AT AR W, £E 2 i L o r(N- ) o
T P 5 63 AR T B2 R i, D o, T0Z N o e (11)
= 0, ZWEINBE LR, B WU f R Rk B)s TR
TR F R, DUV BORLAE B 77 1) L AT T30 13 _rle® - M) b _—
Bl 2, B ve= 0, FTEA(3) AT LUMLTH b , M%;<m2
0%, A G _r( e - Ne) b A
XA (4) HAT Sy, 7 Rﬂ? ;
0¢ 0, Ov, o, Qv 01 @
ED"- _T]'-( (Ppyr %TL_"' v,r EL"' (Ppr ayr) =0 or ~— 0t Or ~ U, (14)
(5 HRO2)~ (14 RAK(6).
sr) 0%, N hled - eh') 0%,
0 0 @, dv E Ned' = heM' Or T
PO SRt s ST VAT
p }\Zt_ }\]t }\Zt_ }\]t
B0 ) IR SR (5 S, AR R ME™— e e~ ¢
YA (15)

&r 18 dr .(—sz_o

A2 pd?de” 0, (7)
fil 13
S wEAR LR (8)
RIRLAR [1) 3 52
b= R0 e e RN (9)
RURL AR [1) o0 38 52 Ay
g = ﬁ(&e”’— Net') o A (10)
=

No 2B L CP- 0)

T PdI T NP n
)\—_91‘1_ 811‘12+ Q)z(p%_ g}

T opa? T Netd! o

W J I O SRACEURL I B O A <R W
TJE, d. R EAR; RO BRLARR 0 E00 4
SCEWER LY T I AR & -

) T> Ty, b= W1 T 64 10.059):
2) Toc T< Ty B, B W1+ (@ S
s 1 9 = 1[ + 2( p+ T)+

R 15) B SN URL 1 B5 0 ) 53 BB S 45 U
B . %50 L B
() = T+ RIY(G)+
(1= R D(%)h+

A[(1+ RF)fE+
(1- R} VfAAd) (16)
iV
" N do(elh — M)
ff = ((Pp)j[ }\16}\21"— }\Qe}\]tn +
hehl— Aeli
an_ (Aﬁ (17)
R - ik do(eMr— ehtei) oy
;T Mehi1— Jpetttwr  Ar’
1< j< a#f; (18)
Wlhh %A ®,= const;
B 55 j= firstpoint,
(G = (1= RPY(G)E 0+
At(1= R} )ff) (19)
B 5% j= endpoint,
n+1 n A.er}\i }‘Q(e}\zl_ e}\ll)
( )/ ( )j {1+ Ar )\16)\2[— }‘Qe)\l[ -



+ 834 ¢ o EAT 4R A )

2000 7F 12 H

N d(eh' = M)
Ne™' = det! ¥
Mot - At
R AS) (20)
T e RS M IR RORE ) 3 A1, N RIURL IS )
Gy R BE S AT R
FEARBR AR N — iR R TTHE A

T 10, 0T | @
at: arar(r ar)+ Cp

Ref o WHEERE a= b Ry, o H I R
B,k SAEREG 5 G 48 8 G
WA, qu= ALOFJ D1, £ AR AR
%, PhGENHE, L iGN s

LR A 5 T 0, 7 R I i 2 B
REIASE SEUT AT SRR L A, W T
A, R VT P () P B 2 e R
oy

1= 1/ %+ (1= )1/l (22)
Aol [FUREEE X FIRDBB R, [£.]RE
ORI 4 FT SIS A (1] A0 40 0 4
MBS 6, KL BN

SR 25 A7 T AR B T

Atf

(21)

2 HRSERIE

FIHE(16) ~ (22) 0] DASK AR 250055 1 ok A5 il
FEG FUURL AR TR 2 B A - BUE S b S
G M BRI B S EN T .

1) A356 S35 &K P= 2.70 g/ cm’, Hufk
SAE K= 0. 121 W/ (mm*K) . EIZE ¢= 0.96]/
(g°K), ¥ L= 396.3])/ g, WAHURSE T1= 903 K;
WA BRI % M= - 69.45K/ % ;

2) SiC BRI P= 3. 15 g/em’; PULF R
# K= 0.270 W/ (mm*K), ELHAE c=0.96)/(g*
K), FRFI EHAE do= 10 Bm;

3) &JEGIHEE P= 7.92g/em’, PULG R
K= 0.016 W/ (mm*K), HLHZ c=0.83)/ (g
K)r,

FIORLASE L3RR AE Bl B TR 44

1) B 5 |k 5 oo b B T AH AR AR 3 80k 100%

2) FRLITHUBURL R AR 43 H50A 31 sl L I FHE;

3) e P PR ORI B 3 S A

SCHRL 9] H 4 HA S 56 M8 SiCMURE 1 1 SR
RN 55%, HASHIEFT LA 55% J il S AR FR 53
.CRHM L ZS8WG 1w, B2 50k E

G 3 760( ¥ Jy 1 440 v/ min) - FEIEIRE 700 C,
BRI TG FE N 250 C, SiC, WIUR R AR 4> Bk
15% .
2.1 BULHBER SICFREES T LT
K14t 7RISR R 00 7. 8% 1 SiC,, w4k
AF8% Si A Al Ak SiC MUk AR AR 7 B0 Ak ik 2 1y v
IR, Hod & o BAE, O SEIE . B
ARFRI“O” FRAL T N SR TR, “ 1007 847 T 45 1
fr4hR I .

12
10
1
8k \, s
a
2 |2 3 4
~ o
S 5
4
2-
0 20 20 60 80 100

Normalized distance/ %

1 B0 SiC BB R 7 B0 A2k
Fig. 1 Changes of volume fraction of SiC,
in centrifugal casting
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Fig. 2 Influence of centrifugal acceleration G on
gradient distribution profiles
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Fig. 4 Influence of pouring temperature on
gradient distribution profiles
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Modeling of added particle distribution in centrifugal force field

ZHANG Ximrping, YU Srrong, HE Zhenr ming
( College of Materials Science and Engineering, Jilin University of Technology,

Changchun 130025, P.R. China)

[ ABSTRACT] The numerical modeling of the particle distribution in the centrifugal force field was established by using continuity

theory and the moving law of particle. The particle distribution process in the centrifugal force field was analyzed theoretically by us-

ing the established model. The influences of centrifugal acceleration G, primary volume fraction, pour temperature and the density

difference between the particle and the base alloy on SiC,, gradient distribution were studied. With the increases in centrifugal accelera-

tion G and pour temperature, and the decrease of the primary volume fraction, the particle gradient distribution changes more greatly

and the content of particle in the outer shell becomes larger( when @,> (). In the centrifugal force field, segregation of particles oc

curs due to the centrifugal force, either to the outer or to the inner part of the casting, depending on the relative densities of particles

and the base alloy. The theory and experiment results were in good agreement.

[ Key words] centrifugal force field; added particle; SiC,; volume fraction; functional gradient material
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