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Determination of Threshold Stress Intensity Factor(Kyac) of
Ultra-High Strength Steel (HV670) in Hydrogen-Assisted

Cracking(HAC) Environments using Acoustic Emission

Department of Materials Science and Engineering Ki-Sik Lee

Directed by Professor Ki-Woo Nam

In this study, elastic wave generated from HAC of SKDI11
(HV670) specimen was detected and frequency characteristics by
hydrogen aggregation and crack propagation were analyzed by
time-frequency analysis method using LabVIEW. Low frequency
bands below 40 kHZ and high frequency bands above 60 kHz were
detected. Low frequencies below 40 kHZ are due to hydrogen
agglomeration and corrosion, and high frequencies above 60 kHz
are due to HAC. The crack propagation of the specimen was
observed from the cumulative elastic wave and the fracture
surface, and KIHAC was determined. This result is to provide basic
data for the monitoring of a structures generating a

Hydrogen-Assisted Cracking and can be predict the HAC behavior
of UHSS. That is, the surface is Ky, =2.86 MPa+/m, and the

depth 1S Ay, = 1.96 MPa/m .
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Table 1 Compositions of SKDI11 investigated in the present work

C Si Mn P S Ni Cr Mo \%

1.489 0.272 0.329 0.024 0.001 0.239 11.29 0.843 0.236
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o o_ | & F
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6.5 6.5 h! 5
39, 3
275 I 1355
1 202 A-A section

s - . ,
a=0.7 ' dimensions in mm

Fig. 1 Ultra high strength steel Specimen.
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Fig. 2 Schematic diagram of the experimental apparatus.
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Fig. 3 AE signal detected from 27 hours of K =8.11 MPav/'m,

K, =556 MPay/m. (@) Waveform, (b) Power spectrum, (c)
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Fig. 5 Relationship of cumulative counts, dominant frequency for
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30kV X350  50pm
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Fig. 6 SEM image from K, =811 MPavm, K, =556 MPavm.

30kV X250 100pm

(a) EDM slit, (b)~(d) Slit-tip part.
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Fig. 10 SEM image from K,=3.02 MPav'm, K,=2.07MPavm.

(a) EDM slit, (b)~(d) Slit-tip part.
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Fig. 13 SEM image from K,=2.86 MPay'm, K,=1.96 MPav/m.

(a) EDM slit, (b)~(d) Slit-tip part.
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