st A7t FerE] 20083 % FATEWI =¥4 pp. 134~137

7| A
o Zg

URH' HET. oaz

Aof
od
S

0| x| =
b

1o Jim

[ ¥ B

=
P

00k

Effects of Residual Stress and Surface Defect on the Mechanical
Properties of the High Carbon Steel Filaments

Y. S. Yang, J. G Bae, C. G Park

Abstract

The effects of residual stress and surface defects on the mechanical properties of the high carbon steel filament used for
the automotive tire have been experimentally investigated. The samples were fabricated with annealing temperature. The
residual stress was measured by focused ion beam and strain mapping software which has advantages, such as data with
high accuracy and fast data acquisition time. Mechanical properties, such as tensile strength and fatigue resistance, were
gradually increased up to 200 OC and then slightly decreased. From the measurement of residual stress and level of
surface defect, it was revealed that the critical factor was varied with different temperature region. That is, the fatigue
resistance increased due to decreasing the residual stress and decreased due to increasing the size and distribution of
surface defect..
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As drawn

Fig. 2. TEM micrographs showing the longitudinal
microstructure of steel filaments depending
on annealing temperature
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Fig. 3. Comparison of measured and calculated displacements of the steel filaments depending on annealing

temperature
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