(®)
2017 2019

AE

Development of autonomous AE sensor network and application to
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An acoustic emission (AE) measurement device which is compact, lightweight,
battery-powered, wireless and capable of continuous waveform measurement was developed. It enabled
to monitor even in difficult-to-measure environments such as high noise, large size, air-tighten and

rotating, such as the material manufacturing processes. In addition, application research aiming at
social implementation of the developed device was also conducted. Microcrack generation was
monitored in real-time during friction stir welding (FSW) process of railway car body structure and
additive manufacturing process (so-called "3D printer") of metals.
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(FSW)
1
RedPitaya STEMIab 125-14
STEMIab 125-14 ch. 2 AE channels 2ch
(RedPitaya) i n Max. sampling freq. about 4 MHz
X\ / AE ch.1 for continuous recording (125 MHz / 24)
4 Built-in preamp 20 dB
p : Voltage range +1Vor*x20V

SoC : - .
(CPU+FPGA) \ : A/D resolution 14 bit
Y RAM Cache memory 128 GB

@‘/ 512 MB Power consumption 3.8W

Footprint 107 mm X 60 mm
Weight (with preamp) 120 g

Data rate per board:
Wi-Fi dongle 24 MB/s 4 MHz X 2 Bytes/sample X 2ch— 16 MB/s

OS & cache memory Drive time when using the mobile battery:
(microSDXC) 30 MB/s 26.8 Ah x3.7V/3.8W—-26h
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