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Fig. 4 Schematic diagram of acoustic emission characteristic parameters

and tensile load vs time at a loading rate of 2. 0mm/min
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Fig. 6 Cumulative counts and cumulative energy curves at a loading rate of 2. 0mm/min
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Tab. 2 Stresses and F ratio measured with different parameters at different loading rates

2k o 2% WAL R H1 Kaiser %0 I 5 5 8 J1{H o/ MPa F 18
/(mm/min) 0./ MPa ZHRE T 2itfe SRR Bt

0.1 442 414 419 0.94 0. 95

0.5 440 419 421 0. 95 0. 96

1.0 437 398 407 0.91 0.93

2.0 410 401 404 0.98 0.99

3.0 439 404 406 0.92 0.92

4.0 438 406 407 0.93 0.93
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Experimental study of S30408 steel strain
strengthening effect by acoustic emission measurement
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(1. College of Mechanical Science and Engineering. Northeast Petroleum University, Daqing 163318, Heilongjiang, China; 2. Daqing
Chemical Research Center of China Petroleum and Petrochemical Research Institute, Daqing 163318, Heilongjiang, China; 3. Hangzhou

Special Equipment Inspection Institute, Hangzhou 310003, Zhejiang, China)

Abstract: According to kaiser effect and the principle of strain strengthening, a method of determining
critical point stress of kaiser effect is put forward in this paper by using acoustic emission
characteristic parameters, and then strain strengthening effect is evaluated by calculating Felicity
ratio. Taking $30408 steel as an example, the strain strengthening process and the secondary loading
process after strengthening were tested by acoustic emission. Experimental results show that the
Kaiser effect point stress values of the after-hardening specimens can be obtained by using the time
charts of characteristic parameters such as acoustic emission cumulative energy and cumulative count.
Through the calculation and analysis of the experimental data, the Felicity ratios of all specimens
under different loading rates are all greater than 0. 9, and the Felicity ratio is the highest under 2. 0
mm/min loading rate, which shows that the strain hardening effect is the most ideal under this loading
rate.

Keywords: S30408 steel; strain hardening; acoustic emission; Kaiser effect; Felicity ratio



