55 22 45 6 ] FEEEEEFIR 2012 4 6 1
Vol.22 No.6 The Chinese Journal of Nonferrous Metals Jun. 2012

TEHES: 1004-0609(2012)06-1731-07

B2 HERLIAXT Pb-Sn & & B 53 1w AT B 220

koAnl, R OF SeE HEW Sk, Bk, AR KR!

(1. RIEFLTORY: MORRY TR ERE, K 116024;
2. ISR AT, EiFE 201900)

& O WK AR H P R R I R B RS IR N SRR 43 A R A, TSR E R I
Pb-80%Sn 3L i AR ALUE M ERPLER, IF5 THEAR B RIA AT T & St AW T SURHE 2oy
S AHEATXT RGO T o G5 R M WETEWAA A LU T e s vT LATE 558 9 S 50K DX N T i3 S i e, B 5 T
R AR ALZR, RE AR UER R AR I AR B, SCRETE [P HhSE ZMmAT s TEAEE — I OL T, WA AR R
ST B b B R T MR FR TR 125 A B, ek T AR BERE 37 AN Ak oL R OR Bl ARk
M3, AR AR AL s SRR AT BEASTHRR O AT, FFEAERCINAE IR (100 A) NIRRT 7(125 A)INTH)
B EE 6 Y & N

FKHEiF: Pb-80%Sn LA A BMmAT; WRIEHE; ek

hESHES: TMI35; TGI11.5 XHEkFRERS: A

Effects of spiral magnetic field on composition segregation of
Pb-Sn alloy
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Abstract: A new type of electromagnetic stirrer was measured to investigate the spiral and rotating magnetic field with
their distributions of magnetic induction and mechanism of action, and the effect of spiral magnetic field on solidification
structure of Pb-80%Sn hypereutectic alloy was also studied, with comparison of alloys solidified and component
distribution in the conventional condition and rotating magnetic field. The results show that, compared with rotating
magnetic field, the spiral magnetic field can lead to a more uniform stirring in a larger zone of the ingot, which is more
beneficial to breaking and refining the dendrites structure, thus promoting the formation of ellipsoidal or equiaxed grains
and reducing macrosegregation. At a fixed frequency, the grains sizes of the primary phase increase with the excitation
current and, an optimal effect can be achieved when the current reaches 125 A for both spiral and rotating magnetic field,
while higher excitation current will lead to the growth of grains. The macrosegregation can be substantially eliminated by
spiral magnetic field and a lower current (100 A) is effective to obtain the same optimal stirring effect (125 A) of rotating
magnetic field.
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Fig. 1 Sampling positions of Pb-80%Sn alloy
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Fig. 2 Distributions of rotating magnetic induction (a) and

spiral magnetic induction (b) along stirrer length way direction
with different currents at radio of 30 mm in different magnetic

ways
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Fig. 3 Force analysis of primary phase under different
magnetic fields: (a) Rotating magnetic field; (b), (c) Spiral

magnetic field
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Fig. 4 Microstructures of Pb-80%Sn alloy under different
solidified conditions: (a) Conventional condition; (b) Rotating

magnetic field; (c) Spiral magnetic field
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Fig. 5 Microstructures of Pb-80%Sn alloy under rotating
magnetic field with different excitation currents: (a) I=75 A;
(b) I=125 A; (c) I=150 A
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Fig. 6 Microstructures of Pb-80%Sn alloy under spiral

magnetic field with different excitation currents: (a) I=75 A;
(b) I=125 A; (c) I=150 A
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