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Fig. 1 Schematic diagram of electric circuit ( a)

and experimental setup (b)
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Fig. 2 Change curve of pulse current density

with discharge time

T B g 750 CHEAT AL, RS HRRR R R
Ja, MR R S B, ke B AR T 3 700
'C, FEHLCHITAR, T 45 AR, HC AR R
T 40 K AERIXTE, F—REFN RS SRR
ok i e ) A7 0L ] (L SR A AR TRD) o A s ]
A G, LU E U O RE L, 4 LECO-
1A 32 BB W GHAT B A 2SR 4347

2 LIHER

B 3(a) FI(b) JT 723 5l 4 A 48 L Ik e b B R 28
HL UK AL BRI AF19Si b 3L iR A S dk b 4121 . m
W, 200 bk e Ak B PR R gt ] 2H 2R ) AR AR TR S
KRR, P14 Si A K BFF 4R 3 48 ol e
R, FE AR 58 Lha /s - B 4(a) AT(b) 251k &
25 RN 2 Wi ik b Ab PR AR 1981 FE SR AH SRR L T
WL, A 45 el ik b Ab PR PR 2 A SR Si R
PR TRt s kb AN EE DL, St S ST B
AN,

FA, BBk S, AF19Si G4t 414
S50 BORB M AR E P AR P RURDIRZH 2R, Wil 5(a)
A(b) fizn, &b or#r, X Lok 4 208 RF i
NI T

3 Bkif BT ERE R ALE 55 AT

Aiaks A A Bk E R R I, R R R
)iy A2 46, JF H 22 4k 3 B 4R & R, D AR 9
Maxwell J7RER] &N, A2 A6 HL 3 m] LA A2 22 A 1) 1
Yy, LA EAR AR VR rp 7 AR PRI AR AL Y
i, FR/NRT L (3) &

l " b',jh}‘ 100 gmi

3 AFR19Si G eI AY
Fig. 3 Microstructures of AF19Si
hypereutectic alloy

(a) —Without pulse current treatment;

(b) —With pulse current treatment
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Fig. 4 Eutectic structures of AF19Si alloy
(a) —Without HDPEC; (b) —Treated with HDPEC
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Fig. 5 Primary Si phase broken under

high pulse current
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Effect of high density pulse current on solidification

structure of hypereutectic AF19Si alloy

HE Shu-xian, WANG Jun, SUN Bao-de, ZHOU Yao he
( School of Materials Science and Engineering, Shanghai Jiaotong U niversity,

Shanghai 200030, China)

[ Abstract] The influence of high density pulse electric current(HDPEC) on the solidification structure of hypereutectic AF19Si al

loy was studied. The results show that there exist lots of primary Si phases with long pole shape in the solidification structure when

the specimen are not treated by HDPEC, and the aspect ratio of Si grain is larger. T he size of eutectic Si is large. However, through

HOPEC, the morphology of the primary Si phases changes into blocky structure greatly, and the aspect ratio of Si grain becomes

smaller. The eutectic Si phases appear short pole, and the size of them decreases obviously. Moreover, there exist some smallest and

broken Si grains in certain area of the specimen, which is resulted from the non-equilibrium distribution of the electric magnetic force

existed in the melt.

[ Key words] Al 19Si alloy; solidification structure; high density pulse current; electric magnetic force
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