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ACOUSTIC EMISSION DURING STRESS CORROSION
CRACKING OF SUPER - HIGH STRENGTH STEEL 37SiMnCrNiMoV
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(Institute of Metal Research, Chinese Academy of Science, Shenyang 110016)

ABSTRACT A new mechanics system combning with an acoustic emission (AE) set is designed to
study the behavior of stress corrosion cracking (SCC) of a super-high strength steel. The new mechan-
ics system can ensure the cracking at approximate stress intensity factor when the cracking is expand-
ing. The study focused on evaluating the behavior of its SCC under different stress intensity factor.
Employing the AE technology, we can prove the crack’s expanding progress isn’t continuously but in-
termittently. There are various mechanisms, such as anodic dissolution, hydrogen embrittlement, pas-
sivating film tear, and so on, were proposed to explain its SCC behavior. Nevertheless, We can

demonstrate that hydrogen embrittlement dominated its SCC. The article also give a formula to express

Vol.13 No.4

the AE event accumulation of the crack’s expanding at different stress intensity factor.
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Fig.1 Elasticity mechanics system

1. sample 2. lever

3. sensor 4. screw bolt
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Table 1 Mechanical properties

Ki/MNm > gy,/MPa ¢,/MPa 3/ % /%

87 1360 1640 16 47

Table 2 Corrosion time and Stress state

Corrosion
Sample Stress state Remark
time/h
BA6 60.3 0.7K ¢ rupture
BA10 89 0.35Kic  corrosion cracking 45.73 mm
BA9 124 0.23Kic  corrosion cracking 26.7 mm
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Fig.2 Relationship between stress corrosion intensity factor and

corrosin cracking rate and time
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Fig.5 Correlation of risetime vs duration
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Table 3 Acoustic emission event, corrosion time and corrosion crack expending length under different stress intensities factor

Stress Corrosion

Corrosion

Acoustic | ALen-!
Sample intensity cracking emission time Jmme10™* n/h AL/h
factor length/ AL event/n /h mm
BA6 0.7 17.695 70950 47.75 2.494 1486 0.3706
BA10 0.35 16.4 20367 77 8.052 265 0.213
BA9 0.23 1.615 5800 124 2.784 48 0.013
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