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The Spheroidization of Cementite for Cold Heading Quality Steel
by Hot Deformation

Ung-Youl Lee, Ku-Hyun Kang, Myung-Seong Bang, Seung-Eui Nam
Dept. of Materials Science and Engineering, Hong-ik Uni., Seoul 121-791, Korea

Abstract Conventional spheroidization process of cold heading quality steels requires long heat treatment time,
and reduction of the heat treatment time is important for improving productivity in the industry. Recently, hot defor-
mation method has been proposed as a means of increasing spherodization kinetics. In this study, the influences
of hot deformation on the spherodization behavior of cold heading quality steels were investigated. Hot deforma-
tion at the temperature range of 700°C significantly enhances the spheroidization kinetics. Hot deformation can
lead to a substantial reduction of spherodization process time as low as 1~5 hrs.
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Table 1. Chemical composition of steels
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Kind Chemical compositions of steels
C Si Mn P S Cu Ni Cr Mo Ti B
SCM435 | 0.35 0.20 0.71 0014 | 0.003 | 0.01 0.03 1.02 0.21
SUj2 0.98 0.21 1.46 0.014 | 0.006 | 0.01 0.02 0.16 0.001
15B41 0.42 0.21 1.46 0.014 | 0.006 | 0.01 0.02 0.16 0.0017
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Fig. 1. SEM micrographs showing changes of micro-
structures after high temperature tensile deformation;
(a) SUJ2 wire rod, (b) SUJ2 after deformation, (c)
SCM435 wire rod, (d) SCM 435 after deformation, (e)
15B41 wire rod, and (f) 15B41 after deformation.
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Fig. 2. SEM micrographs showing microstructures after

spheroidization heat treatments of 1 hr for (a) SUJ2, (b)
SCM435, and (c) 15B41.
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Fig. 3. Spheriodization ratio as a function of annealing
time.
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Fig. 4. Measured hardness values at various annealing
times. The values of wire rod and after tensile
deformation are included for comparison,
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Fig. 5. Measured radius of spheroidized particles as a
function of annealing time. SEM micrographs of SCM435
after 5 hrs and 10 hrs are inserted for reference.
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