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Analysis on Pen-Tip Shaped Fracture of SWRH82B Wire Rod
and Process Improvement

Qin Fengting' , Wang Hongwei' and Liu Zonghui’
(1 Jiyuan Vocational and Technical College, Jiyuan 454650; 2 Jiyuan Iron and Steel ( Group) Co Ltd, Jiyuan 454650)

Abstract The forming cause and fracture mechanism of pen-tip shaped fracture of ®12.5 mm SWRHS82B steel
(/% : 0.80C, 0.74Mn, 0. 22Si, 0. 013P, 0. 008S) wire rod are analyzed by optical microscope, scanning electron micro-
scope and energy dispersive spectrometer etc. to get the main causes of formation of pen-tip shaped fracture are center car-
bon segregation and poor network cementite. With using optimum process measures including controlling 120 t converter
end [ C] 20.20% , controlling [ C]0.79% ~0.81% in LF refining process, in 150 mm x 150 mm billet casting control-
ling liquid over heating extent <25 °C, casting speed 1. 5 m/min, weak secondary cooling water ratio 0. 30 ~0. 45 L/kg,
mold end electromagnetic stirring 3. 5 Hz and 300 A, controlling end rolling temperature 900 ~ 930 *C, wire rod exiting
temperature ~750 °C with cooling speed ~5 “C/min, the average carbon segregation index of casting billet decreases form
original 1. 15 to 1. 08, equiaxed ratio increases from 20% to 35% , sorbite ratio increases from 85% to 90% , rating of net-
work cementite decreases to less than 2 and the percentage of pen-tip fracture decreases from original 20% to 3% .

Material Index SWRH82B Wire Rod, Pen-Tip Shaped Fracture, Network Cementite, Center Carbon Segregation,

Process Improvement
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Table 1 Chemical composition of steel SWRHS82B / %
I B C Mn Si P S Cr
SCIME 0. 80 0.74 0.22 0.013 0.008 0.21
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Fig. 1 Morphology of pen-tip shaped fracture cone body (a), cone hole (b) and longitudinal section (c¢)
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Fig.2 Force field (a) and section grid change (b) of wire rod in drawing
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Fig.3 Morphology of structure of longitudinal section at pen-tip shaped fracture: (a) center; (b) 174 of diameter; (¢) edge
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Surface scanning spectrum at center segregation area (a) and 1/2 radius normal
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Network carbide at center of wire rod
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Fig.6 Distribution of microhardness at cross section of broken
wire rod
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