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Optimization Design of Ultrasonic Nondestructive Testing Accuracy Based on a Dual-Probe
Cooperative Detection System

Xie Wencai
Dalian Wanheng Testing Co., Ltd., Dalian, Liaoning 116000, China

Abstract: Ultrasonic non-destructive testing (NDT) plays a pivotal role in industrial inspection, and its detection accuracy
directly determines the reliability of structural safety assessment. The conventional single-probe detection method has inherent
limitations in identifying micro-defects and inspecting components with complex geometric profiles, which makes it unable to
meet high-precision detection requirements. By optimizing the spatial layout of transmitting and receiving probes and adopting
signal fusion methods, the dual-probe cooperative detection system effectively expands the sound field coverage and improves
the signal-to-noise ratio. This paper focuses on the sound field interference rules, beamforming algorithms and multi-source
data fusion methods under the dual-probe cooperation mechanism, and thoroughly analyzes the key physical factors affecting
detection accuracy. By establishing theoretical models and optimal design procedures, a cooperative detection framework
capable of adaptively adjusting probe spacing and angles is proposed. It aims to achieve a systematic improvement in detection
accuracy from the physical layer to the algorithm layer, and provide a solid technical support for non-destructive testing in the
manufacturing of high-end equipment.
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