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Eddy current testing of internal defect in additive/subtractive hybrid
manufacturing

WANG Longqun'?, ZHANG Bi*, PENG Ying®, XIE Guoyin®, BAI Qian" * , WANG Yibo' ?

1. Key Laboratory for Precision and Non-traditional Machining Technology of Ministry of Education ,
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2. Department of Mechanical and Energy Engineering , Southern University of Science and Technology ,
Shenzhen 518055, China \ ,

3. Technology Center, Xi’ an Aero Engine Ltd., Aero Engine Corporatlo{o Ohma , Xi’ an 710021, China

Abstract. Eddy Current Testing (ECT) technology is suitable for the@%mplex processing environment of Additive/Subtrac-
tive Hybrid Manufacturing (ASHM) due to its non-contact, coupl&?{ fnee and high-sensitive features. An analytical model is
established to calculate the internal current dlstrlbutlon of h\e\s'gm infinite sample without defects. A titanium alloy sample
with internal artificial-defects is fabricated by ASHM and\ﬁ)e 1':“CT experiments are conducted on it to study the effect of the
excitation frequency and the lift-off distance on th{k?}lr?g depth. Both the theoretical and experimental results show that for
a deep internal defect., a lower excnatlon fre‘?}ﬂen(‘,fleads to a larger reactance increment signal and the lift-off distance has
little effect on the reactance increm & ,fhe study concludes that the optimal excitation frequency of ECT is 90 kHz,

and the optimal lift-off distance is O 9 mm. The conclusion provides a theoretical foundation fo\r{he’lntegratlon of ASHM and
»
ECT. 4
X ‘\3 A,

Keywords: eddy current‘@\}mg, add|t|ve/subtract|ve hybrid manufacturing; |nterr?&13fect testing depth; excitation fre-

quency; lift-off distance {‘\ Y
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