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Effects of Microstructural Parameters on the Reduction of Area in
Hyper-eutectoid Steel Wires
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Abstract

Effects of manufacturing conditions, such as austenitizing temperature, patenting temperature and carbon content in steels,
on mechanical properties, especially on reduction of area (RA), of hyper-eutectoid steel wires were investigated. RA
increased and then decreased with transformation temperature. This was attributed to the presence of abnormal structures in
steels transformed at low transformation temperatures and the occurrence of shear cracking during tensile testing of steels
transformed at high transformation temperatures. The increase of austenitizing temperature resulted in the increased
austenite grain size and consequently the decrease of RA. The decrease of RA with increasing the carbon content in steels
was attributed to the increased fraction of cleavage fracture in tensile fractured surfaces.
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Table 1 The compositions of steels (wt%bo)

C Si Mn P S Cr

Steel A 082 020 050 0.009 0.0045

Steel B 092 018 035 0.010 0.0085 0.20

Steel C 1.04 054 033 0.010 0.0055 0.19
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Fig. 1 The effects of isothermal transformation temperatures and austenitizing temperatures on (a) tensile strength

and (b) reduction of area in steel A
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Fig. 2 SEM micrographs, showing (a) the presence of
upper bainite transformed at 560°C and (b) the
presence of ferrite at a prior austenite grain
boundary transformed at 650°C in steel A
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Fig. 4 SEM micrographs, showing the center area of tensile fractured specimens; a) steel A transformed at 560°C, b)
steel A transformed at 590°C, ¢) steel B transformed at 560°C, and d) steel B transformed at 590°C
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Fig. 5 SEM micrographs of tensile fractured surfaces, showing the different types of the crack formation; a) cleavage
fracture (steel A transformed at 560°C), b) dimple fracture (steel A transformed at 590°C), c) cleavage fracture
by shear cracking (steel A transformed at 650°C), and d) enlarged area of c)
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