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Fig.1 Schematic diagram of traveling magnetic field generator

and cast axis section
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Table 1 Calculation parameters

Coil turn 92

Coil current/A 20

Current frequency/Hz 50

Electrical conductivity of coils/ X 10°S m™ 58
Electrical conductivity of iron core/ X 10°S m™ 10.3
Relative magnetic conductivity of iron core 4000
Inner diameter of traveling wave magnetic field 160

generator/mm
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Fig.2 Influence of exciting current intensity on the height

difference between runner and casting
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Fig.3 Schematic diagram of the vertical section on the barrel-

type TMF and cast
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Fig.4 Comparisons of the measured values and the calculated

values of the radial magnetic induction By
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Fig.5 Influence of excitation current intensity on the axial

electromagnetic force of casting



2806 -

WA & RMRS TR

44 3

WF 5t B o i rL R IR B0 1000 Hzo AN [A) il e
PSR AE RIS, W v R el 17 7 OB BT S50 45 2R T 1
6 Fim. mE 6 WK1, Jh#hH R (KT 1000 Hz
VORI, BEAE O R A G N, e Rk 1 T R
U S8R a s, BIAS [5] il B B AR AT B b
PEFR (086 1 Ul ) J A7 AR . B FL 3 R R
T H AR P il B PR AR A TR/ X L
16 77 W R AR AE B 38 o B il Bl P R A % 5 5 42 78
RGeS AE S AR I ROR

bR, NMRmE AR EE, 1T I
Wi S R FEI SR e R, AT R
M 4R & e I e R RE 0, AT IG5 B 7R
RATT AR S, TS LB 0K FELRS & e dE AR T R . il
Tl FEL IR D A0 3 0 < 78 AR 0 5 T A A S A O AR P A
R, EREERRT, TS 575 A,
W &R MaE TR TR SRR TR,
e ON LA RS RSB it b -
3.2 RhEEER XIS R EAEPRAIR N

AT B RES AR R 45 20 1 3 BEAF AR SR L AT Wi R
AL E IV PR AR 7 AR AR T A B, IR BRBE A T AT
Wi Je A A 7 AL ) 3 LT e B D7 1A ) LR 0 K 51
(U2, SRk G R A R TET AR W, AL /N B IR T
R A 18 LG 7T o T AT 06 370 PR il B P 9 A 98 o 4
FE BT 1] B FEL R 70 1) [R] IR 3 4 LUK (5] FD BE 451 38 o 2
TARBTT IR R, a4 v R R R
T EefERAEs), R g 7 ke R
P R T T BICAR T 246 P PR AT REE o XA A5 R A il 1
PO B R 5 < I TR R BE 2 B TR B,
AP IE R ARG, RBEAE — € N, R
il LR 5 R 1 T AR R v A e Y g

Wt il B PR R (R, A2 T 52 B ) B
R Bl ) PR 3 R B KA T LTS 0 AR BB 7 TR

| | |
o A~ N O
T T T

—a— 5=61.0 MS/
[—e— ¢=37.0 MS/m
|—— 5=20.0 MS/m
|—v— 5=10.3 MS/m
—<4— 5=4.60 MS/m
—— =210 MS/mI

1 10 100 1000
Frequency of the Excitation Current/Hz

|
= |
o o

Axial Electromagnetic Force/N

|
LN
N

6 AN[R] Tl R A A I A e 1 R
Fig.6  Axial electromagnetic force with different frequency
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Fig.7 Influence of excitation current frequency on the max

electromagnetic force in the surface
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Influence of the Excitation Current in Traveling Magnetic Field
on Mold Filling and Surface Depression of Thin-walled Casts
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Abstract: Ansoft software was used to simulate the electromagnetic force of the cylindrical thin-walled casts under the action of traveling

magnetic field, and the influence of excitation currents on mold-filling capacity of different alloys and surface depression of thin-walled

casts were investigated. The results show that the magnetic field remarkably influences the mold-filling capacity of alloys and the casting

surface depression simultaneously. The mold-filling capacity and the possibility of the surface depression are increased with the square of

the excitation current intensity increasing. Under the same excitation current intensity, the excitation current frequency has the optimal

value to the mold-filling capacity; the possibility of the casting surface depression decreases along with its decrease below 1000 Hz.

Key words: thin-walled casts; travelling magnetic field; excitation current; mold filling; surface depression
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