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Study on Mechanical Descaling Property of Oxide
Scale of ER70S-6 Welding Wire Steel

Li Hao,Zhang Yayun, Guo Huiying, Wang Na and Zhang Yu
(Jiangsu Province Institute of Research of Iron and Steel, Sha-steel, Zhangjiagang 215625)

Abstract Descaling property of oxide scale of welding wire ER70S-6 was studied by twisting test and by scanning e-
lectron microscopy. It was found that, silicon rich layer with iron-silicon oxide Fe,SiO, (2FeO - Si0,) and FeO as the
main component just outside of the matrix is difficult to be eliminated completely by mechanical bending and abrasive belt
grinding, and thus to deteriorate copper plating effect and welding performance of the wire product. With measures inclu-
ding impeding diffusion of oxygen into the silicon-rich layer by increasing the temperature of the heating section to 985 °C
and soaking section to 1 110 °C in heating furnace, to promote disproportionation reaction of FeO by establishing the ther-
mal insulation wall and by established thermal insulation corridor around the PF line, to decrease the indentation of oxide
scale to the matrix by shortening the roll change time of the finishing mill for 3 h, increasing thickness of oxide scale by re-
ducing the spinning speed to 90 m/s and increasing the spinning temperature to 930 C, the effect of mechanical descaling
of oxide scale is improved. The peeling form of oxide scale changed from the powder to the lamellar, the intermittent black-
ening of semi-finished product disappeared, the average thickness of the copper plating layer increased from 1.45 pm to
3.6 pm, and the surface brightness was significantly improved through the process optimization.
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Fig. 1 Surface morphology of ER70S-6 steel wires after twisting
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Fig.2 Morphology of cross-sections of ER70S-6 steel wires after twisting
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Table 1 Composition of residuals on the surface of ER70S-
6 steel wires after twisting /%

B 2(b) X Fe St 0 Mn C
a 66.30 5.19 25.11 2.17

b 62.52 7.75 26.76 1.78
c 62.51 10.42 23.80 1.86
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Fig.3 Structure of oxide scale of ER70S-6 steel wire
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Fig. 4  Schematic diagram of insulated corridor for ER70S-6

steel wire
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Table 2 Comparison of process parameters before and after optimization
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Fig.5 Comparison of structure of oxide scale of welding wires before (a) and after (b) opti-
mization
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Fig.6 Comparison of descaling property of welding wires by mechanical twisting before (a)
and after (b) optimization
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Fig.7 Comparison of position of crack of oxide scale and silicon rich layer of welding wires
before (a) and after (b) optimization
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Fig.8 Comparison of copper plating effect of ER705-6 steel wires before (a) and after (b)

optimization
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