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Delayed Fracture Dynamics of Maraging Steel by Quantitative Analysis of Acoustic Emission

Oktharu Tamura and Mikio Taxkemoto

Synopsis : Microfracture dynamics in the delayed fracture of a maraging steel was investigated using multi-channel AE monitoring
and advanced signal processing system. Source location and moment tensor analaysis of 7 channel monitoring system
were utilized to determine both the fracture mode and theoretical transfer function of the specimen. Source wave was
estimated by iteration of the out-of-plane displacement so as to best represent the corresponding measured displace-
ment. Delayed fracture of maraging steel was found to be dominated by Mode-1 cracks of 10 to 30 #m in size. These

cracks generated within 1 to 3 u sec.
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Table 1. Composition of maraging steel (mass%).

C Si Mn P S Cu N
0.003] 0.07 ] 0.02 {0.002 <0;001 <0.01}17.22
Cr Mb | Co Al Ti N
0.01 ] 3.76 {12.16] 0.17 ] 1.65 {0.002
n
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Fig. 2. Compact tension (CT) specimen and AE
sensor layout.
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Fig. 3. Change of loading and hydrogen charging
with time. Triangles near the load history
indicate AE timing.
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Fig. 4. Change of AE source location with test
period: A,B and C.
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Fig. 5. Comparison of the simulated out-of- plane
displacement and monitored waveform.
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shear fracture as shown in (c).
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