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The Relationship between Microstructures and Mechanical
Properties in Cold-drawn and Annealed Pearlitic Steel Wire

D. B. Park, U. G Gang, W. J. Nam

Abstract
The effects of annealing temperature and time on mechanical properties and microstructures were studied in cold drawn
pearlitic steel wires containing 0.84wt% Si. Annealing was performed from 200 T t0 450 C with different time of 30sec,
Imin, 15min and 1hr. The increase of tensile strength at low temperature was related with strain ageing. The decrease of
tensile strength at high annealing temperature was related with spherodization of cementite and the occurrence of recovery
of the lamellar ferrite in the pearlite. The improvement of ductility was connected with spherodization of cementite plate
in pearlite and recovery process by reduction of high dislocation density at short time annealing temperature of 400 C.

Key Words : pearlite, wire drawing, ageing, cementite
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ol Ao, HtolE ZFHE A 7H3Ed
AldElo] 7 & EE AL High resolution
electron microscopy (HREM)[8], Tomographic atom
probe (TAP) [9], Atom probe field ion microscopy
(APFIM) [10,11], Méssbauer spectroscopy [5,6]2.% &
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Table 1 Chemical composition of steel wire.

(wt.%)
C Mn Si S P
0.86 0.75 0.84 0.014 0.0046
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Table.2 Tensile strength and 0.2% Yield strength with
annealing temperature after 79% reduction in cold
drawn pearlitic steel wires (MPa)

30sec 1min 15min 1hr

200C | TS 1926 1925 2057 2033

YS 1782 1800 2000 1982

300C | TS 2017 2006 1975 1960

YS 1911 1888 1825 1794

400C | TS 1957 1941 1884 1848

YS 1735 1708 1613 1570

450C | TS 1876 1886 1740 1646

YS 1611 1592 1465 1394
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Fig. 1 Variation of Tensile strength difference between
as-drawn and annealed wires with annealing
temperature after 79% reduction in cold drawn

pearlitic steel wires, containing, 0.84wt% Si.
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Fig. 2 Variation of total elongation with annealing
temperature after 79% reduction in cold drawn
pearlitic steel wires, containing, 0.84wt% Si.
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Fig. 3 TEM micrographs of longitudinal cross-section of cold drawn and annealed pearlitic steel wires, containing
0.84wt%Si: (a)As-drawn, (b)Annealed at 200 T for 30sec, (c)Annealed at 300 C for 30sec, (d)Annealed at 300TC for
1hr, (e)Annealed at 400 C for 30sec, (f)Annealed at 400 T for 1hr, (g)Annealed at 450 C for 30sec, (h)Annealed at

450 C for 1hr
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