o516 HH 3 1) PEAaEEFIR 2006 4 3 1
Vol. 16 No. 3 The Chinese Journal of Nonferrous Metals Mar. 2006

XEHS: 1004~ 0609(2006) 03 ~ 0500 ~ 05

= OB R R EESE

TRt 2, A, AR
(1. ZRIER: MRl RG0S 5250 =, JLFH 110004,

2. CRBAAUS Tk B A sl LR B, PR 110034)

W OE. RS RROESEOR, 14 d290 mm x 35 mm 4 &4 a5 0 IR, BIFST S AR A7 HL BE 32 0 4 e ek I
R KRR . 25 KR W] A r 37 38 3 O & B 4 R R 3R AS, b IR 7 [ 7% b A5 B 16 T8 B,
P AR Ak T 255 ] 7 A (0 B P S ML, I A LB P = AR e e B %, 38 o B, IR R AR, AT T
AL ERAL SR, oS RE BE [ A1 2, R R G Ay RIS, SR AT HL R AR T B 5 N S 4 e s A
DL Ao A G R IE Ty, BRAR T 45 i 2% S 0 52 R Al I g« Dk /N 7 95 6 5% T %) B8 8 S o T I T 988 1R D R,
MR SR A 4 25 O BRI N AP 3R TH T i

KHIR: Hia e WBAEKE; RE48L KmiE

hEDES: TG 249.7 XHERFRIRAD: A

Out phase electromagnetic continuous casting of hollow billet
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Abstract: Under the out-phase electromagnetic field, Al alloy hollow billet of 290 mm X 35 mm was semf continu-
ously cast, the effect of out-phase electromagnetic on as-cast microstructures and surface quality were investigated.
The results show that the out-phase magnetic field changes the flow of metal melt, reduces the corner, reduces the
temperature gradient of melt and solidification front, which gives rise to fulminic nucleation, increases the magnitude
of crystal nucleus, restraines the growth of dendritic crystal in melt aluminium, the refines crystal grain, improves
solidification structure, and eliminates phenomenon of crack. Simultaneously, Lorentz force that acts on the metal
melt and initial skull reduces the contact pressure between the crystallizer and the initial skull, decreases the friction

of ingot surface, restrains the form of segregation burl, and improves the surface quality of Al alloy hollow billet.
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of electromagnetic casting process
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Fig.2 Macrostructures and crack of cast tube

(a) —Macrostructure without magnetic field; (b) —Macrostructure under out-phase magnetic field;

(¢) —Crack without magnetic field
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Fig. 3 Microstructures of cast tube

(a) —Side part without magnetic field; (b) —Middle part without magnetic field;

(¢) —Side part without-phase magnetic field; (d) —Middle part without-phase magnetic field

fuh i didy, RS OR R A T [ BT R R, AT
RGBT 1R PR NSt b I Az A O . T
XS ARE R B T 9 o R A U B 3 (R R UL ST
K, RS AR PR ELIA BN 7 1) S A i AR
JI TSR AR, DR ks A R s o B B e Rl B 4
HIsg, IR, RN B Z O . T %
RGN, AR 2 R SR TR RE R R T, ISR
OGS A B R H AR A T T 8T, X8 4 A
TR R R T S UL 2 (— BURE R TR R R

FERE R TIH8) , T ELAE 45 i As BE B L A
ARSI 5 T . BRIk B R, RESI KA
R DA it TR A A2 52 30 4R, SO it TR AR RO
273, Il Nt A L BB E A I e,
T 3E G A it I 7 BOK, 2 B 40 A0 o AT i 55 i
EEBI RV T o AR DR B i YLK, AN
AR, PR RERM TR AR AT N E . &
ROAH LRI BB, ARG AR A A, RE i R
R SORLIK B e e 12 B0 A8 L 2R R B HY % 1) [



5 16 &5 3 1Y)

EATE, S A DEER I AR AL U ROE B * 503 -

.

2.2 RHERE

Bl 4 BT ok et ) e AR 3 5 16 4 A R 0
EHRMUR . TRLE H, LB = A ARG 41
THEEENANR N4, WATRIAS 2] T A 0,
RI-PEO G, Jofid s AR T i A7 88 )™
RIS, FEANG . 0 RE S5 R AR v 5 AT
A, AR ZMT, WA BRI EE T L
VRS 428 52 BV K VA2 10 1) A FEL R T .
JIER o MR T S & BT W R I s ), )
Htoe 5 WA S IR R T390 T — 5 TAE I e
BT A IS L A A B R B TR s i, A
TR I E R T g, TE R mAT I .
Ak, SR e A 5 S0 R B iE
ID T B WA B s ), A IR VA H B T %
K, TR E R BA —E kg, &5 I
o 2 1) % ] AT 4 50 5 B 5 0 L R H AR A« H 8 B
% W R BRAK, SEE TS A EHZ HE
S B RR, J EE R EE B, SIS 0 N K
T e ful, SR M EEI N R R . 2 T Wi
Iy i 2 OV ) A0 T 2 1) DR R 5 e o 5 52
B 1 B BUAR ] .

4 BFEIA AR

Fig. 4 Inner and outer surfaces of cast tube

(a) —Without magnetic field;

(b) —Out-phase magnetic field
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