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Effects of Carbides on Hydrogen-induced Delayed Fracture for
the Energy Saving Wire (ESW)

J. B. Leel, N. H. Kangl, J. T. Park2, S. T. Ahn2, Y. D. Park3, K. M. Chol

Abstract
This study analyzed the effect of the microstructure and alloying element on hydrogen-induced delayed fracture
properties for the Energy Saving Wire (ESW) developed recently. Specimens were produced with a diameter 6.5mm post
to the deformation (0, 10, 20 and 30%), followed by injecting the hydrogen. The experimental results by using GAS
chromatography showed that the more hydrogen was emitted for high-carbon steel (0.45%C steel and 0.35%C steel) than
low-carbon steel(0.2%C-Cr steel and 0.2%C-Cr-Mo steel). And, 0.45%C steel, 0.35%C steel and 0.2%C-Cr-Mo steel
exhibited the crack for 30% deformed specimen. The hydrogen emitted was analyzed with the amount, the

spheroidization, and the size of the carbides.
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Table. 1 Compeosition of steels

Chervical composition {wi%)

o Si Mn P S B Cr Mo

0.46C 047 021 6.75 | 0.013 | 0.003

0.35¢C 0.34 0.20 0.76 | 0.017 | 0.007

02C-C1 | 021 0.22 0.82 0.016 | 0.009 |0.0022 | 0.82

0.2C-Mo | 0.20 0.20 0.82 0.015 | 0.008 1.10 0.19
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Fig. 1 microstructure at various tempering

temperature on ESW of 100kgf/mmi
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Fig. 2 The emitted hydrogen on the deformation
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Fig. 3 microstructure of the hydrogen embrittlement
about 30% deformations on 0.45%C
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