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Fig.1 Four segment curved joint model
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Fig.4 The deflection state of four curved joints
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Advances and Challenges of Industrial Ultrasonic Phased Array Inspection

and Monitoring Systems

JI Xuanrong, DENG Qiao, SONG Yongfeng, YUAN Maodan
(State Key Laboratory of Precision Electronic Manufacturing Technology and Equipment, Guangdong University of Technology

Guangzhou, 510006, China)

Abstract Industrial phased array ultrasonic testing (PAUT) systems have played an important role in critical
industries such as aerospace, special equipment manufacturing and petrochemical, effectively mitigating poten-
tial safety risks. This paper first elucidates the principles of signal acquisition and imaging of PAUT systems and
introduces general phased array testing process optimization and data analysis methods. Secondly, it analyzes
the recent advancements in PAUT systems, covering their applications in nonlinear ultrasonic imaging, ultra-
sonic guided wave, air-coupled ultrasound, electromagnetic acoustic transducer, and laser ultrasound, combin-
ing PAUT technology with structural health monitoring (SHM) , its applications in real-time monitoring of addi-
tive manufacturing, low-cost monitoring and cloud monitoring are explored, with implantable phased array
probes applied to smart material monitoring. Finally, it discusses the challenges faced by industrial phased array
ultrasonic testing and monitoring systems and summarizes the trends towards high performance, intelligence,

multi-functionality, and flexibility.

Keywords ultrasonic non-destructive testing; phased array imaging; beamforming; full matrix capture; struc-

tural health monitoring

Design of a Continuous Body Hole-Probing Bending Mechanism Driven
by Self-Resetting SM A Filaments

WANG Yiyao, LU Jiyun, CUIShengming, ZUO Hongfu

(College of Civil Aviation, Nanjing University of Aeronautics and Astronautics Nanjing, 210016, China)

Abstract A self-resetting bending mechanism driven by a shape memory alloy (SMA) artificial muscle wire is
designed for the adaptive bending of hole detector probes. Firstly, the performance test platform of SMA wire is
built, and the basic characteristics of SMA wire with a diameter of 0.8 mm 1s tested under different currents.
Secondly, a 4-segment bending mechanism based on SMA wires is designed, its kinematic model is estab-
lished, and the bending angle of each segment under the excitation of a single SMA wire 1s theoretically calcu-
lated and tested. Finally, both a single and two SMA wires are energized respectively and then the overall bend-
ing angles of the mechanism are tested and compared with its original shape. Additionally, the shape reconstruc-
tion of such mechanisms is achieved using a fiber-optic 3D shape sensing system. The results show that: the
shrinkage rate of the SMA wire increases from 2.01% to 4.54% , when the current varies from 2.1 to 3.3 A,
which increase by 2.26 times. And the restoring stress of the SMA wire 1s 200 N at a current of 3.3 A. The test
results of the bending angles of the joints match well with the theoretical values. The overall bending angle of
the mechanism under energization of the two SMA wires can reach up to 114°, which is much larger than the de-

flection angle of 65°achieved with a single wire, showing good practicality.
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