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Measurement of residual stress of steel filaments by using
focused ion beam and digital image correlation

Y. 8. Yang, J. G Bae, K. J. Kang, C. G. Park

Abstract
The residual stress in axial stress in the axial direction of the steel filaments has been measured by using a method
based on the combination of the focused ion beam (FIB) and high resolution strain mapping program (VIC-2D). That is,
the residual stress was calculated from the measured displacement field before and after the introduction of a slot along
the steel filaments. The displacement was obtained by the digital correlation analysis of high-resolution scanning electron
micrographs, while the slot was introduced by FIB milling with low energy beam. The present measurement revealed that
the residual stress within 8 % of the magnitude was persistent in the steel filaments fabricated.
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Table 1. Chemical composition of the steel filaments

C Cr Si Mn S P Fe

Al 092 0.2 024 | 023 | 0.005 § 0.008 | Bal

B | 102 02 025 | 025 | 0.005 | 0.008 | Bal

Table 2. The fabrication conditions for steel filaments

PwW Filament | Strain Post-treatment
(mm¢) | (mm¢) ®
Al 1.68 027 3.69 no (as-dawn)
Al - - with rolling
B0 1.41 0.185 4.12 no (as-drawn)
B1 - - blued at 100°C
B2 - - - 200°C
B3 - - - 300°C
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Fig.1. Schematic of a focused ion beam siot
introduced into the steel filament
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Fig.2. SEM images showing fabrication procedures:
(a) before milling, (b) after milling and (c) slot depth
measuring, respectively.
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Fig. 3. Tensile strength of the filaments depending on

carbon content and fabrication condition
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Fig. 4. Comparison of measured and calculated displacements of the steel filaments: (a) A0, (b) Al, (¢) B0, (d) B1,

(e) B2 and (f) B3, respectively.
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