512 455 3
Vol. 12 No. 3

FEEREEFIR
The Chinese Journal of Nonferrous Metals Jun. 2002

200246 H

[ XE4S] 1004- 0609(2002) 03— 0521- 04

S EEEAEHEESHMRMELR S

* w, T &’ A

g, SREPE, ANVELE, SR

( L¥WAZIE R MR 5 TR 26, ¥ 200030)

(8 ) AR T Emahfl % Tk SRR B o bk 5B 3 R i B 91 A 1 S B B 43 A )btk 2
ERRL, AT BB Z IO B R OO 2T U ) 2 P R 4 SRR s A T AR X Y R T AR B ik
16% B4 /NI 25 Sio MR BB X, LDCRE S, Tl BS M4, o X /N R4 AT B 6 S AL 0, W98 40 2 ) kg SR A A
Sy BOHT AR (R DK, T AT B 2 5 R ) 5 A R R A B AR AIT

[ REBIA)] iy By bR RRES & W/ SiMl AEBREE SR

[ FEI9ZES] TB331

[ CEKFRIRAD] A

IRZ A5G I B AEAR B AT R vy i R i e
af  PIEIKR BN E LR KB AN ) 22 M RE, W H
PES AR . RO A L B R R 0
X A T2 AT AR A A L R b v R T )
Mo, TERE AR R, Hrp B O diE T 2]
DA ¢ [ 2o 2 A PR A AR 0 A L R A2 3
TSR BV PRI N BE, Py BE (R ST L s
B, H T R AR R BT R R B
RIS 73R4 HL AT AL 06 56 5 RO I % 5 <z, ) ABREOF
FE— T HAT B EE O 45 MR AR O A ) AE SR )=
I A e AR 50 20 A FORIORE LA SR AT 4 #D 1 1
[F] PN 50 S fh 0 A1 AR 70 B8 25 9/ PR AR TR RORE A SR
(SRR LY R/ é S R v oY e B e 1 L |
(o b 2%, AATIHE Lt 3 BT A D 1A < e s AR 1
B L EHATOI, S 2 B R AT AR R 3 7 R
FCrb BOATIR < S s A 7 A A 1) Al (9 HBLREE 7, AT
Bibs v A 4 e e A HE T B 43 B 2 B R 230
FIFEH, RIAH &Gl 2 50 H B S & e
FREFRKME R, HZERRWBLHE R, B
AR AR E ARG SRAT AR R AR

fE& LS iR & o %, R & L
ARG LR AT RO IR Si M A FE AR R T O
A1) BRI BB L 2041, RS AR BE A R SOUL 2 234
REHEAT 2047 .

1 XI§

kgl AL AV 45 & Si AR 20 HL B A A i

HIK AF24% Si( L8 A4 |1 PR
HLRG oy B 2 B s B T L JE R AE S Y (IGBT)

Wy . WA Sa3tt A e H B TR AR A2 500 g & 40,
I 1.5% 552 F05R, 15 780 T fRif 30 min,
TFJA WU, 2R P B KRG 5 5 0 0. 075T, K&
LR TS B B 2K A HR R B A B B ()
B, BB EE 2SN d25 mm x 100 mm [ [5
BRARAAAE 1. 594h, B ARy - e & A
A HREE 2 E NS .

Pouring cup

Copper mould

PP SIS IS

1 AL BRI & R E N B
Fig. 1 Schematic illustration of electromagnetic

separating process with copper mould

water cooling system

O [EE&WB| HWRKE SEAEIIT AL L% B0 H (G1999064900- 4); [H 5 [ SR F] 2% 55 4 % Bh 1 H (59871029)

[ Y% HH#A] 2001- 06— 21; [1&iT HHA] 2001- 09- 17

[TEBEN & 5(1971- ), 9, WLwr5E.



. 522 - o E AT 4 R A

2002 4F 6 H

FEARRE 19 K BE 7 ) 5 K 1 A4 ] 50 F 5 90k,
0. 5% HF /KB WARFE, 7E Olympus PM G-3
A Wi MR BMAZ, H LECO B& 5
M &R G0 W E WA Si AR TR 7 BB A2 1) B 4341
F HClO.4 RS VR G 35 5 H 8 i 'l s W 2 400 28
Si AHA M oA . ) HXD-1000 %Y 5 5 il B2 S 0 5
TRAEAE ) T Ly A2 1) i A S . #F MPX-2000 4%
B R R A A I L b R R R A TR 1 A
JEFI A AL LA SR 2 I B O B, R BRI A
19. 6 mm?, XFEEHL N 45" 40, #5344 370 v/ min, BE
PR 12 mm, B A 20 N, 236 A 30 min .

2 FRE5VHE

TRAE 1AW I P A R 2 s . o] DU
HAEITAMRE 4~ 6 mm JE 1 X 3807 A o i 7R B 40 3
FIRIAE Si A L RRE 1 VAR ) AN R B 0 B sl 2
E3%%°Eﬁ%ﬁﬁmtﬁ,m$&mmﬁﬁﬁ
/N(20~ 40 Bm), TEZS K AR, 2R 0HAR T 411k
PR 2, e FE W14 Si AH ST AH X 8K
(50~ 80 Hm); Hr XA AN HIFE), BT
KEBHIE Si AH AT R, Hpisr#in L malsl .
Kl 4 FEzm S R RE RS I8 i A Si AR R 2 Bt 45
(A B o RoR R EAR) L AT LAE L, SR
i 40% oI )4 28 X A W) A Si A B AR 43 B L st
B (14% ~ 17%), 1F5EE AMEETH b 1K B — W {H .
M 2 2 B3k 38 DX 0 AR Si A R AR o B A Ak A 58
AR, NI X B O R 22, 3 B R PR IR 1
WO LB AF WA Si AV A ) 5237 22 86 FE 40 A (1)
R

HLfld 2 B R 0 R B, A2 A8 AR 3
GBS R4 52 258 0 3O 1) WU RGBT s VR Y, s 4

B2 WK 1 BT 020 4 A

Fig. 2 Macrostructure of cross section of sample 1
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Fig. 3 Microstructures of sample 1

(a) —Inner area; (b) —Transitional area; (c¢) —Outer area
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Fig.4 Particle volume fraction distribution

along radial direction of sample
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Fig. 5 HYV hardness distribution along radial

direction of sample

14}
101 X \_§

<
\

Outer area

27

Inner area

6 AN ) B A R LE B

Fig. 6 Mass loss of different site in samples
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Microstructure and properties of i situ hypereutectic

AL Si functional graded materials

LI Ke, WANG Jun, ZHOU Ming, ZHANG Xue ping, SUN Bao-de, ZHOU Yaohe

( School of Materials Science and Engineering, Shanghai Jiaotong University, Shanghai 200030, China)

[ Abstract] Hypereutectic AFSi functional graded materials( FGMs) were produced by electromagnetic separating process. It is

found that Si primary particles are formed at the outer zone of the cylinder like samples with graded distribution and its volume frac-

tion reaches 16% . Results show that the hardness and wear resistance also exhibit graded distribution along the radial direction.

[ Key words] electromagnetic separating; hypereutectic AFSi alloy; primary Si phase; in-situ FGMs
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