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Analysis on Cold Drawn Fracture of DY105 High Carbon
Steel Wire and Practice of Process Improvement

Li Peng', Chen Xiujun' and Guo Libo®
(1 Technology Center; 2 Central Laboratory, Dalian Special Steel Co Lid, Dongbei Special Steel Group, Dalian 116105)

Abstract The metallurgical process flowsheet for DY105 steel wire (/% : 0.90C, 0.22Si, 0.24Mn, 0.012P,
0.003S, 0.002Ti, adding RE 0. 10) is 40 + EAF- LF- VD- 3 t ingot- breakdown 180 mm x 180 mm billet-rolled to ®6. 5
mm coil- 500 C lead bath quenched- Cold Drawn. The phenomenon of fracture of DY105 steel occurs in cold drawing
process, and it is obtained by analysis that partial needle-shaped martensite structure and appreciable B-type and TiN inclu-
sions in fractured wire are main reasons to produce cold drawn fracture of wire. With the process measures including modif-
ying Al wire deoxidation to Al wire + Al shot + C powder deoxidation, increasing soft blowing time from 15 min to 20
min, improving rare earth elements adding method and increasing ®6. 5 mm steel wire lead bath time, the phenomenon of
wire fracture of the steel in cold drawn process is avoided.
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Table 1 Chemical composition of DY105 high carbon steel / %

PR SRERAIER TS

Mn P S Cr Ni Cu Ti

RE(La + Ce)

1 iR

0.90 0.22 0.24 0.012 0.003 0.10 0.02 0.01

0.0020 0.10(MAE)
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Fig. 1 Morphology of longitudinal structure of cold-drawn fractured ®0. 6 mm DY105 high carbon steel wire
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Fig.2 Morphology and energy analysis of hard phase in DY105
high carbon steel wire, SEM
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Fig. 3 Morphology and energy analysis of inclusions of ®0. 6

mm DY105 high carbon steel wire fracture, SEM
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Fig.4 Morphology of B-type inclusion (a) and TiN inclusion (b) in DY105 high

carbon steel wire
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Table 2 Parameters of steelmaking process for DY105 high
carbon steel before and after improvement
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Table 3 Examination results of inclusions in DY105 high

carbon steel before and after process improvement /rating
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Fig.5 Morphology of structure of ®6.5 mm DY105 high carbon steel rod coil after

lead bath process improvement
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