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Evaluation on the Efficiency of Cored Wire Feeding in Addition of
Alloying Elements into Cu Melt

Bok-Hyun Kang* and Ki-Young Kim"
School of Energy, Materials and Chemical Engineering Korea University of Technology and Education, Cheonan 330-708, Korea

Abstract

To add alloying elements into a pure copper melt, the wire-feeding efficiency of cored (alloy containing) wire was evaluated
using a commercial, computational fluid-dynamics program. The model design was based on an industrial-scale production line. The
variables calculated included wire feed rate, melt temperature, wire diameter, melt flow rate and wire temperature. Efficiency was
evaluated after a series of calculations based on the penetration depth of the alloy-wire into the molten copper bath. Of the five vari-
ables investigated, the wire feed rate and wire diameter were the most influential factors affecting the feeding efficiency of the
cored-wire.
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Fig. 1. Schematic of wire feeding in a melting line.

Flg. 2. Three dimensional model for wire feeding simulation.
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melt flow rate
Wire temperature
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Fig. 3. Change in solid fraction of the cored wire during feeding: (I)
initial heating, (II) transient melting, (III) steady state
melting.
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Fig. 4. Solid fraction contours with wire feed rate at steady state: melt temp. 1473 K, wire dia. 10 mm, melt flow rate 1.7 m/s, wire temp.

303 K.
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Fig. 5. Effect of wire feed rate on the penetration depth of wire at its

solid fraction of 0.7.
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Fig. 6. Solid fraction contours with melt temperature at steady state: wire feed rate 7 m/s, wire dia. 10 mm, melt flow rate 1.7 m/s, wire temp.

303 K.
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Fig. 7. Solid fraction contours with wire diameter at steady state: wire feed rate 7 m/s, melt temp. 1473 K, melt flow rate 1.7 m/s, wire temp.

303 K.
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Fig. 8. Effect of wire diameter on the penetration depth of wire at its
solid fraction of 0.7.
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Fig. 9. Effect of melt flow rate on the penetration depth of wire.
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0.0006 x melt temp. —0.0249 x wire diameter + 0.0080 x melt
flow rate —0.4985 (= 0.93)

942 B she] We F sloloje] FFEwe} Sfoloje]
730 Sloloje] A% Zolo] 7bg Go] 2 Ao Veket
th. & stololt §52] 4w sololN galsle] vlelw A
37} olabA B Haksl] LUl7 FOR Sojt welne
fgo] W}, 85e] ARelA BaEw R CudH F
o8 o} S/l Wik FENLS] gl Hoh

g2 og & vk

(22)



Cu g8oll) FF A7} A

28 HU) -253 -

0] shele] 3]ol )2
44 =

sol= Sjolo] I FHL sfolole] FILE, §7e| Lk,
Sjolofe] %7, §99] BEEE U spolole] L= FHUS
2 slof BTSN, THTHE) GRS sfolole] BF 2ol

= Glskgch. 2 A, stolele] $H&Est slolofe] 7ol
sfeloje] H% Zolo] 7pg JFol & AOE Uergeh. &
Sjolol7} §5e] 4 sptelel BalEle] Hehd A} gol
Pl 93 Pgsiel Sel Fo Sk 49ms gl
Holut, §99] Aol SelA B Cug T FOE =
o Sk Wishe dFilbel Sl FobdA He )
B o STl Wele] AF 24e) 28]
Fag), stolole] H73t A4 SIS 23} Wasich

=

L

HAtel 2

P AR TR % et
A7H) Ago FyEgon], B TR0 Yo Be
) Batel BRG] AP =T

8
o
g 4

o},

R

LW

References

[1] P. Murray, Metallurgist, “Use of cored wire to introduce
metallic powders into molten metal”, 41 (1997) 53-55.

[2] S. Basak, R. Kumar Dhal and G. G. Roy, Ironmaking and
Steelmaking, “Efficacy and recovery of calcium during CaSi

(23)

cored wire injection in steel melts”, 37 (2010) 161-168.

[3] D.A. Dyudkin, V.V. Kisilenko, V.P. Onishchuk, A.A. Larionov,
and B.V. Neboga, Metallurgist, “Effectiveness of alloying
steel with vanadium from cored wire”, 46 (2002) 203-204.

[4] Y. Heikiki and M. Juha, Scandinavian J. of Metallurgy, “Steel
composition adjustment by wire feeding at Rautaruukki Oy
Raaha steel works”, 19 (1990) 142-145.

[5] S.V. Kazakov, A.A. Neretin, S.M. Chumakov, S.D. Zinchenko
and A. B. Lyatin, Metallurgist, “Treatment of converter steel
with calcium-aluminum wire”, 42 (1998) 173-175.

[6] S.Sanyal, S. Chandra, S. Kumar and G.G. Roy, Steel Research
Int., “Dissolution kinetics of cored wire in molten steel”, 77
(2006) 541-549.

[7] S. Sanyal, S. Chandra, S. Kumar and G.G. Roy, ISIJ Int., “An
Improved Model of Cored Wire Injection in Steel Melts”, 44
(2004) 1157-1166.

[8] S. Sanyal, J.K. Saha, S. Chandra and C. Bhanu, ISIJ Int.,
“Model based optimazation of aluminum wire injection in
steel melts”, 46 (2006) 779-781.

[9] M.G. Kim, D.C. Hwang, J.J. Choi, S.Y. Yoon, B.J. Ye, J.H.
Kim and W.B. Kim, J. KFS, “Heat Flow Analysis of Ferritic
Stainless Steel Melt during Ti wire feeding”, 29 (2009) 277-
283.

[10] L. Ruiz, F. Wolfsgruber and J. L. Enriquez, Inter. J. of Cast
Metals Research, “Production of ductile iron with the cored
wire technology”, 16 (2003) 7-10.

[11] A.M. Zborshchik, Metallurgist, “Cost-effectiveness of de-
sulfurizing pig iron with magnesium-bearing cored wire”, 45
(2001) 360-362.

[12] B.H. Kang, W.H. Lee, J.Y. Cho, M.J. Lee and K.Y. Kim,
Advanced Mater. Reasearch, “Yield of alloying elements fed
by cored wire into a copper melt”, 690-693 (2013) 62-65.



