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Fig. 1. The model of ball impacted aluminum alloy plate:

2.1 ;¢$Fjj}$&€gﬁﬁ*&1ﬁ*§ﬁ*ﬁ (a) the schematic of ball impact aluminum alloy plate;
(b) the schematic of observation point arrangement.
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Fig. 2. The propagation process of shock wave: (a) Generating; (b) annular diffusion; (c) rebound; (d) center stacking.
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Fig. 3. Impact stress waveform at S4.
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Fig. 5. The diagram of AE location system.
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Fig. 6. Layout of plate AE region on aluminum alloy.
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SPECIAL TOPIC — Optical Fiber Sensor

Acoustic emission localization technique based on fiber
Bragg grating sensing network and signal feature
reconstruction”

Zhang Fa-Ye Jiang Ming-Shun  Sui Qing-Mei' Lii Shan-Shan Jia Lei

(School of Control Science and Engineering, Shandong University, Jinan 250061, China)

( Received 9 October 2016; revised manuscript received 27 March 2017 )

Abstract

Based on the analysis of the propagation mechanism of acoustic emission stress waves caused by impact excitation
on aluminum alloy plates, The geometrical model of steel ball impacted aluminum alloy plate was built by ABAQUS
software, and the stress wave propagation process is simulated and analyzed. The stress wave propagation process is
simulated and analyzed and an acoustic emission sensing system based on the principle of edge filtering is constructed.
The acoustic emission stress waves were collected to establish the acoustic emission region localization model. The
localization method of acoustic emission region based on diffusion mapping and support vector machine is proposed and
verified experimentally. Multiple acoustic emission localization experiments were performed on an aluminum alloy plate
of 300 mm x 300 mm X 2 mm, which was divided into 36 test area. The results show that the localization accuracy
is 30 mm x 30 mm and the positioning accuracy was 97.5%, while consuming 0.781 s. The study provides an effective

method for acoustic emission localization.

Keywords: fiber Bragg grating, acoustic emission sensing, impact location, support vector machine
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