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An Analysis on Cold-Drawn Fracture of Wire Rod of
High Strength Steel 82B and Process Control

Li Wei and Bai Zonggqi
(Technology Center, Chengde Iron and Steel Co, Hesteel Group, Chengde 067002 )

Abstract The process flowsheet for high strength steel 82B (/% ; 0.79 ~0. 83C, 0. 15 ~0. 25Si, 0.72 ~0. 80Mn,
=0.020P, <0.015S, =0.15Cu, 0. 18 ~0.30Cr) is BOF-LF-165 mm x 165 mm billet casting-hot rolling to ®12. 5 mm
coil-cold drawing to ®5. 05 mm products. It is obtained by analysis on cold-drawn fracture of wire rod that the factors inclu-
ding obvious martensite at center of wire rod and network of cementite produced by segregation, large size MgO-Ca0-Al, O,-
Si0, compound inclusions and surface defects lead to cold drawn fracture of wire rod. With the process measures including
decreasing the overheating extent of liquid from original 25 ~35 C to 15 ~25 °C, decreasing the billet casting speed from
1. 80 m/min to 1. 65 m/min, decreasing the amount of secondary cooling water from 0. 80 L/kg to 0. 65 L/kg, increasing
the soft argon blowing time from 10 min to 12 min and insuring aging for 3 h at 250 °C after rolling, the rating of center po-
rosity, center segregation and shrinkage cavity of casting billet decreases respectively from 1.5, 1.0 and 0.5 ~2.5 10 0. 5,
0.5 and 0~ 0.5, and the total content of inclusions in steel decreases from 0.003 5% ~ 0.004 3% to 0.001 7% ~
0.002 1% to basically avoid the occurrence of cold drawn fracture of wire rod.
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Table 1 Requirement of standard and inner control of chemical composition of steel 82B /%

% g C Si Mn P S v Cu Cr Ni Mo
¥R  0.79~0.86 0.15~0.35 0.60~0.90 =<0.025 =0.020 - <0.20 - - Z
HEE T 0.79-0.83  0.15~0.25 0.72~0.80 <0.020 =<0.015 0.012~0.022 =<0.15 0.18~0.30 <0.10 <0.03
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Fig.1 Macro (a) and micro (b) morphology of cold drawing fracture of steel 82B wire rod
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Fig.2 Morphology of center martensite of cold drawing fracture of steel 82B wire rod; (a) lat-
eral bamboo leaves type martensite, x1000; (b) longitudinal martensite band, x1 000
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Table 2 Energy spectrum analysis of center martensite is-

land and matrix of steel 2B ®5. 05 mm cold-drawn product

and segregation index
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Fig. 3 Morphology of crack source of cold drawing fracture,
steel 82B wire rod
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Fig.4 Micro features of inclined split fracture of steel 82B cold drawn product: (a) source of
crack, x1500; (b) spreading area of crack, x 500
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Table 3 Main process parameters before and after optimization
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Table 4 Metallurgical quality of steel 82B casting billet be-
fore and after process optimization

T PR, R g Jede BB/
% % % %
X 1.5 1.0 2.5 0.0035
brdn 1.5 1.0 1.5 0.004 3
1.5 1.0 0.5 0.003 5
1.5 1.0 1.5 0.003 7
- 0.5 0.5 - 0.002 1
Bt 0.5 0.5 - 0.002 1
0.5 0.5 0.5 0.001 7
0.5 0.5 - 0.001 9
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