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Effect of electromagnetic field on surface quality,
macrostructure and property of horizontal
continuous casting of copper hollow billet
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Abstract: The influence of commercial frequency electromagnetic field on the surface quality, mechanical properties and
macrostructure of copper hollow billet prepared by horizontal continuous casting method was investigated. The results indi-
cate that high quality copper hollow billet can be obtained by the application of electromagnetic field during horizontal con-
tinuous casting. When the imposed current is 140 A, surface roughness decreases from 120 Hm to 90 Hm. Columnar
grains are evidently refined and fine equiaxed grains are acquired in the inner side of cross section. With the increase of in-
put current, equiaxed grains zone widens and grains distribute more uniform in the circumferential direction. Moreover,
the mechanical properties are all remarkably enhanced with the increase of electromagnetic intensity. When the
input current is 140A, the increases of tensile strength, elongation and hardness are 15%, 10% and 11%,
respectively.
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Fig. 1 Schematic diagram of
experimental equipment
(1) —Inductor; (2) —Cooling system;
(3) —Dummy bar; (4) —Mold;
(5) —Cooling water; (6) —Furnace;

(7) —Copper liquid
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Fig. 2 Effect of electromagnetic field on

surface roughness of copper hollow billet
(@) —0 A; (b) —140 A
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Fig. 3 Cross section macrostructures of

copper hollow billet
(a) —0 A; (b) —100 A; (c) —140 A
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Fig. 4 Curve of radial grain number
vs current

2.3 HLEI N E AU E BE 05 R
2.3.1 HRENE IR ) R B R

SR PR P P 5 R S e 20 AL o) DA S
HAELERE X . B2 /K P15 I ) %5 [ 20 21
(RISEIR, 43 ) A Tt et 3 B i n g 3 ¥ 2 A IR
(b A T O AR AT B A SE A, B
&, Z M GB/T228 ~ 2002 Fr X bb Hu 7 42 & Mz 5E
R ZESR .

MSER 25 SR E, N T R LA A 4T
PIRPE | EM RIS R TR . RN 140 A
B, WA mERES T 15%, TMEEET
10% . &l Tilin T g )E, &R R ma
S, AMESRE R T A4k, 1 H I A3 A
BE TR, Frlgid i s, WRE
(TR o P A 219 3 T 4
2.3.2  EMEINE A R 5

155 30
+— Tensile strength

150 »—FElongation
= 425
% 145 &
2 120 E
$ 140 g
H {15 8
= 135 M|
5
=

130 10

125 1 i 1 5

0 100 120 140 160

Current/A

K5 R 7 0 A A ) 2 1 RE ) S
Fig. 5 Effects of electromagnetic field

on mechanical properties of
copper hollow billet
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