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Application Advance and Prospect of Nondestructive Testing

Technology for Industrial Casting Defects

ZHANG Hui' ZHANG Zou-Quan® CHEN Yu-Rong" WU Tian-Yue’* ZHONG Hang' WANG Yao-Nan'

Abstract High-end equipment manufacturing industry is the pillar industry of the national economy and the en-
gine to promote industrial transformation and upgrading. It plays a pivotal role. Foundry industry has been an im-
portant and irreplaceable industry in modern production and life of human beings, and casting products are both in-
dustrial manufacturing products and components of large machinery. With the continuous improvement of econom-
ic level and industrial automation, the demand for castings is growing exponentially and explosively, and the value
of castings radiates to all walks of life. At the same time, casting products often show various defects in the process
of casting and service, and the traditional inefficient manual detection method is difficult to guarantee the perform-
ance requirements of the industry for middle and high-end castings. Therefore, it is urgent to improve the casting
testing technology. Firstly, we analyze the formation mechanism of various defects in casting process and service
process in this paper. Then we describe the main detection techniques based on acoustics, optics and electromagnet-
ism and conventional signal processing methods, magnetic particle detection technology and penetration detection
technology. We also describe the emerging signal proceesing methods based on neural network in recent years. On
this basis, we analyze the research status of casting defect nondestructive testing technology and neural network-
based signal processing method in recent years. At last, the development trend of casting defect nondestructive test-
ing technology and its application are prospected.
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Table 1

Types of casting defects and diagrams of each damage
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Spectral profile
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