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High Frequency Ultrasonic Phased Array Inspection Technology for T-Shaped Welds of
Titanium Alloy in Aircraft Wall Panel

CHEN Weibing', DONG Dexiu’, CHEN Zhenhua', LI Chenggeng', LU Chao"”’
(1. Key Laboratory of Nondestructive Testing of Ministry of Education, Nanchang Hangkong Universtiy,
Nanchang 330063, China;
2. AECC Shenyang Liming Aero-Engine Co., Ltd., Shenyang 110043, China;
3. Gannan Normal University, Ganzhou 334001, China)

[ABSTRACT] Dual-beam laser welding of titanium alloys for aircraft wall panels has gradually become the main
connection method for high-performance fuselage structures. In view of the high requirements of wall panel welds, variety
of defects, and large-scale welds, there is an urgent need for a non-destructive testing technology that takes into account the
characteristics of high efficiency and high precision to ensure its safety performance. The high-frequency ultrasonic phased
array inspection technology for the welding seam of aircraft wall panels is proposed in the research. The phased array
ultrasonic inspection probe and the contrast test block are designed to perform fan-scan imaging detection of the internal
and external defects of the weld seam, and then, the detection is verified by the metallographic method result. The research
results show that the high-frequency ultrasonic phased array inspection technology can effectively detect the typical internal
and external defects in the wall T-weld seam, including: non-fusion, pores, undercut, poor weld formation. The advantages
of high efficiency, high precision, intuitive and reliable characteristics, make it suitable for non-destructive testing of
aircraft wall welds.
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Table 1 Chemical composition of TC4 titanium alloy (mass fraction) %
FBILR BT
Hpbrez
Al v Ti Fe C N H O
B~ R
5.5~6.8 3.5~4.5 A 0.30 0.10 0.05 0.015 0.20 0.10 0.40
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Fig.2 Transducer design and experimental setup
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Fig.4 Sector image of intact welds
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Fig.5 Sector image and metallurgy photo of typical non-fusion defects (Sample A,)
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Fig.6 Sector image and metallurgy photo of porosity and welds (Sample A,)
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Fig.7 Sector image and metallurgy photo of weld undercut defects (Sample A;)
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