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An Analysis on Factors of Surface Transversal Cracks of Steel
65Mn 2.5 mm x 10 mm Flat Wire and Process Improvement

Jia Xugang, Yang Xiaoqi and Liang Shiyong
(First Steelmaking Mill, Anyang Iron and Steel Co Ltd, Anyang 455004 )

Abstract The surface transversal cracks occur on steel 65Mn (/% ; 0. 65C, 0.24Si, 1. 00Mn, 0. 014P, 0. 006S)
2.5 mm x 10 mm flat wire cold-drawn and rolled by ®6. 5 mm Coil. With analysis on defects it is obtained that due to cast-
ing billet surface carburization the abnormal structure of carbide block with strip distribution forms on coil surface, and in
cold-drawing process the micro cracks form at abnormal structure and in flat-rolling process the micro cracks develop and
combine to macro cracks. During casting process the liquid entraps enriched carbon layer of mold flux led to casting billet
local surface carburization. With improving the 150 mm x 150 mm billet casting process including decreasing liquid surface
fluctuating extend from original 7 ~8 mm to 3 ~4 mm, increasing depth of immersion nozzle from 70 ~ 80 mm to 90 ~ 100
mm, optimizing viscosity of mold powder from 0.35 Pa + s to 0. 40 Pa - s and decreasing casting speed from 2.1 ~2.4
m/min to 2. 1 ~2. 2 m/min, the ratio of surface cracks of steel 65Mn flat wire decreases from original 2. 33% to 0.

Material Index Steel 65Mn, 150 mm x 150 mm Casting Billet, 2. 5 mm x 10 mm Flat Wire, Transversal Cracks,
Surface Carburization, Abnormal Structure, Process Improvement
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Fig.1 Morphology of surface transversal cracks at both side (a) and rolling face (b) of 2.5
mm X 10 mm flat wire of steel 65Mn

F1 65Mn i $6.5 mm BERLER S/ %
Table1 Chemical composition of 6.5 mm coil of steel
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Fig.2 Morphology of structure near cracks (a), SEM morphology of abnormal structure (b) and energy spectrum analysis (c), 2.5

mm X 10 mm flat wire of steel 65Mn
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Table 2 Analysis of abnormal structure and structure near
cracks of 2. 5 mm x 10 mm flat wire of steel 65Mn /%
B i X, C Mn Fe
=A-gitkal 7.39 27.05 1.30 1.04 91.31 71.91
BGHHEHR 430 17.28  1.06  0.93  94.64 81.79
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Table 3 Comparison of casting parameters for steel 65Mn
150 mm x 150 mm billet before and after process improve-
ment

T ?&mfz BAZUKOB/N Fmgl BE kEE
FH/mm  BARE/mm B/ (Pa-s) (m-mn~') WH/%
WeikAr 7 ~8 70 ~80 0.35 2.1~2.4  2.40
MikiE 3~8 90 ~ 100 0.40 2.1~2.2  2.80
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