S HE 1
Vol. 15 No. 1

HEA SRR
The Chinese Journal of Nonferrous Metals

200541 H
Jan. 2005

N E 45 1004~ 0609(2005) 01 ~ 0072 ~ 07

AF18%Si 45475 K6 B w3 vh g [ s 4 A e 1047 ©

(Li#gRE MREY S TR%E, L 200072)

B WIAT AR18%Si A4 10 T BRI SRAELS T N E 2 B S A0 5 I Bt E T RE, W8T MIAERE K 4
AR, WE THAH ML . 45 R R (ERS 0 RN 58 5 FIREA B FE (K IR AN B. « dB./ dz JIEW, #14RER
FERE; MTE B. ¢ dB./dz AFES, HIAERER TERE; MmUY, AR A ET R M 24 P )
REMESRAET RS, BRAREZ YR, ¥15 S E L . X505 404040 S RE O PLEI AT T 383+ .
KRR BRI AV18%Si &4 Wi, R

REIASES: TG 111.4 CERARIRAD: A

Behavior of primary Si of AF18%Si alloy in
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Abstract: The solidification of AF18% Si alloys heated to the mushy zone or completely melt in a gradient high
magnetic field was investigated experimentally. The cooling curves during the solidification were measured, and the
morphology of the primary Si was examined. It is shown that the primary silicon grains tend to segregate on the up-
per portion of the samples with the positive B: * dB./dz ; while the primary silicon grains tend to gather on the bot-
tom of the samples with the negative B: * dB./dz. With the gradient high magnetic field, the silicon grains gathered
on the upper portion of the sample are small equiaxed grains, and those on the bottom of the sample are coarse
flake, the same for the grains in the case of no magnetic field. These phenomena were discussed according to the

magnetization of silicon in a high gradient magnetic field.
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Fig. 1 Superconductor magnet

solidificational experiment set
1 —Sample frame; 2 —Water cooling cover;
3 —Heater; 4 —Sample; 5 —Superconductor magnet;

6 —T emperature control system
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Fig. 4 Macrostructures and microstructures on vertical section of specimen heated up to

mushy zone and maintained for 3 h and cooled in furnace under different conditions

(Heating temperature is 620 C)
(a) —OT; (b) —B=8.1T, B. * dB./dz= 400 T*/m
(¢), (d), (e) —Microstructures corresponding to area A, B, C in Fig.4(a), (b), respectively



HISHEE 1

BHPIR, 5 AF18% Si A 4L B FE R - B IS ) A2 Rk AT A

e 75 o

RIS EEL G, BRAEDY; B 4(e) HER T
WD RPN RESS, FEA B ARSI 3L .

2.2 BAESRELNT A S A A A EE A U R
Bl 5 B & &A5E i S iz 730 CHR
11 h YA BT AR AR G 2 WAL RO L 4R
M 5(a) FFE 5A 7] CLF AN INRE S 2 2F T 40 ik
FEEPERE T HALL%, BEEM KR A
R . IWEL5(b) (c) T LA BITE WA 44T, 1
HERAETHERITE, £ B. © dB./dz= 400 T*/m
LM RPN R R E L, B, ¢ dB./dz=
— 400 T*/m 4&AF FRFE FE MY MR E L,
10T 3B AP AERR D SR K AR R IR d i« % B e
R, W IR JE IR AR AR T W B Bk
A7, HFESRIIARORIR AR POk o B Y

SABKKR, 24BN, BMARIH; F
PRI DX ] e AR H A /D, P S ELAR L) D Fo At AR
PR =0r2 BT, HHEFI+0 5% .

2.3 N 10 T 353 k35 9] i ik TR A 1K 5%

Bl 6 B k& E&fetii ho (s R, B=
10T, B. * dB./dz= 0), Jn#ZE 730 CLRIE 1 h 4
% TR AR T 22 W RN ZH 2R . I HRaT
DA B H A AR Rk A B R BOIR, 2 At B
AY, BIAE R T 3l S RN BE b ) b A 0 T A R 2 B
K. R TCHE T AR 0, N 10 T e/
A L] SRR S K AR B B A 02, B AR R B
AAHR, )R EAL .

Bl 7 BT 7 kA TG i3 T 1 i e Y s ] e i it
2. AT, PIARACE TR VA B0 RE L A AT, U

Bl5 ARESKHT AR18SI A& MM B AR 1 h B ¥ 5 BT HUERT) 1 72 I 20 2R FIO0 41 21

Fig. 5 Vertical section macrostructures and microstructures of

AF18Si heated up to melt for 1 h and cooled down in furnace under different conditions
(a) —0T; (b) —B. * dB./dz= 400 T*/m; (c¢) —B. * dB./dz= — 400 T*/m

(d), (e), (f) —Microstructures corresponding to area A, B, C in Fig.5(a), (b), (c), respectively
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Fig. 6 Vertical section macrostructure and microstructure of AF18Si
heated up to melt for 1 h and cooled in furnace in 10 T magnetic field
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Fig. 7 Temperature curves of cooling for primary Si during solidification
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Table 1 Physical properties of substances

Substance @ (kg*® m™3) Xu/ (m3 * kg™ 1) X/ 10" *
Si 2.33x 10° - 3.9x47Tx 107° - 1.14
Al 2.699 % 103 16.5x 47x 10~ ° 5.59

R 2 SiURLPTRZ M B E

Table 2 Levitation force applied on silicom particle

B.*dB.* d: !/ Fv/ Gv/ (Fv+ Gv)/
(T2*m™ 1) (N * em™3) (N * cem™3) (N =+ cm™?)
400 -2.14x10° -3.62x10° - 2.18x10°

- 400 2.14% 10° - 3.62x10° 2.10x 10°
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