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Eardy Shell Crack Detection Technique Using Acoustic Emission
Energy Parameter Blast Fumaces
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Abstract Blast furnaces are crucial equipment for steel production. A typical furnace risks unexpected accidents
caused by contraction and expansion of the walls under an environment of high temperature and pressure. In this
study, an acoustic emission (AE) monitoring system was tested for evaluating the large-scale structural health of a
blast furnace. Based on the growth of shell cracks with the emission of high energy levels, severe damage can be
detected by monitoring increases in the AE energy parameter. Using this monitoring system, steel mill operators
can establish a maintenance period, in which actual shell cracks can be verified by cross-checking the UT. From
this study, we expect that AE systems permit early fault detection for structural health monitoring by establishing
evaluation criteria based on the severity of shell cracking.
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Table 1 AE signal features of water drops signal
and BB gun signal at AE 4-1, 4-2, 4-3

Table 2 AE signal features of water drops signal
and BB gun signal at AE 4-4, 4-5

Water drops Water drops

fee;Atllfres (Average) BB gun (Average) AE features (Average) BB gun (Average)
AE 4-1 AE 4-1 | AE 4-2 | AE 43 AE 4-4 AE 4-4 AE 4-5

Peak [V] 0.4575 3.802 1.0675 0.329 Peak[V] 0.4595 2.438 0.259
Duration [4s]| 0.2185 1.595 0.8445 0.4755 Duration [£5] 0.592 0.9635 0.2445
Risetime [45] 0.005 0.020 0.125 0.845 Risetime [465] 0.0235 0.041 0.051

Count 14 96.5 75 40.5 Count 36 83.5 22
Energy [aJ] | 1.320645 |233.77955| 26.38755 | 2.3351 Energy[aJ] 7.68565 93.82055 1.25388

Energy count 27.5 120.5 109.5 67.5 Energy count 58 108 34.5
RMS [V] 0.0083095 | 0.39006 | 0.17112 | 0.070017 RMS[V] 0.0947875 0.297655 0.070178

(0.102,6.83)

(0.201,0.6)

wie  aim aim wie oim ai@ aim oim aim o aln

(a) rise time and duration (BB gun)

(0,136, 061)

aim wim eiw  aiw ei@ eim  eim  aim e Oin

(c) rise time and duration (water drop)

HEEEEEEEEEREEEEEEEEEEEXEE]
[

(b) FFT result (BB gun)

(d) FFT result (water drop)

Fig. 6 Rise time, duration, and FFT result at AE 4-1
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