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Fig. 1 Three types of defects in FSW joints

(a)channel defect; (b)lack of penetration; (¢)aluminum clad defects
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Table 1 Welding process parameters and type of defect
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Fig. 2 Dynamic echo waveforms of aluminum clad defects by
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travering scan
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Fig. 3 Dynamic echo waveforms of aluminum clad defects by
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lateral scan
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Fig. 4 Distribution of interface of aluminum clad defect
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Fig.5 Dynamic echo waveforms of channel defects by trav-
ering scan with SP5X10K2. 5 ultrasonic transducer
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Fig. 6 Schematics of inspection for defects of FSW with sin-
gle traverse technique and double traverse technique
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Fig. 7 Dynamic ‘echo waveforms of channel defects by trav-
ering scan with 5P5X6K3 ultrasonic transducer
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Fig. 8 - Comparision of maximum extent of inspection with

different K value ultrasonic transducers
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Fig.9 Dynamic echo waveforms of LOP by travering scan
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Investigation on defect dynamic echo waveform of friction stir welding

XU Jiang-ming', KE Li-ming' » XING Li'. XU Chun-rong’
(1. Key Laboratory of Nondestructive Test (Ministry of Education), Nanchang Hangkong University.
Nanchang 330063, China; 2. Nuclear Power Institute of China, Chengdu 610005, China)

Abstract. This paper regards aiuminum clad defect, channel defect and lack of penetration(LOP) of friction
+stir weld (FSW) as the research object. The defects dynamic echo waveforms were acquired by travering
scan and lateral scan of ultrasonic testing. The characteristics of the defects dynamic echo waveforms were
described. The formation reasons of the defects dynamic echo waveforms were analyzed. The results show
that the generation of the ultrasonic echo wave from the aluminum clad defect was resulted from the weak-
bonding of the interface between the aluminum clad and aluminum alloy because of almost same acoustic
impedance of the both sides at the interface. Based on the characteristics of the defects dynamic echo wave-
forms that were acquired by travering scan, channel defect can be distinguished from aluminum clad defect
and LOP. Therefore, the characteristics can provide a thereunder for the preliminary qualitative analysis of
the ultrasonic testing for FSW.
Key words: friction stir weld; weld defects;ultrasonic testing; defect dynamic echo waveform; nondestruc-
tive testing



