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Abstract: Cracks at the interface between the weld in the cladding panel of spent fuel pool of a nuclear
power plant and the base material can seriously affect the operational safety of the equipment.
Considering the true characteristics of weld, alternating current field measurement (ACFM) technology
was proposed to detect weld crack to improve the sensitivity of crack detection. Firstly, a weld crack
detection model was established by COMSOL software, and the magnetic field characteristic signals in
the weld crack area were analyzed; secondly, an artificial crack that was consistent with the numerical
simulation was preset at the interface between the experimental specimen weld and the base material,
and then the weld crack ACFM experiment was carried out; finally, a weld crack detection system was
developed and its performance testing was conducted. The simulation, experiment and testing results
indicated that the ACFM method could effectively identify crack parallel to the weld direction at the

KR BEHE: 2022-09-15 fEITHHA: 2022-10-15 ANFIMHE - FEZHEAT: http://www.zjujournals.com/gcsjxb
EE&WH: HEAAPFESEGRITH (51974271); PUR AR EVIT ARG R BIBUH  (2021CXZD37)
EERN: ik 4 (1994—), B, HiFTEA, Witd, MR ENSY, E-mail: zhangjiaswpu@163.com

WAFWER N JAIED] (1983—), B, Wrgm A, @2, Wb, DSl S i £ Bl 22 4 W0 S B 5T
E-mail: Zhouzhaom@126.com, https://orcid.org/0000-0001-8539-8545



553 3]

i AR, AR ZHORDKCBE IO H R 4 REUG I T - 373 -

interface between the weld and the base metal, but could not identify crack perpendicular to the weld

direction; the deviation of crack detection length obtained through the testing of the weld crack detection

system was smaller than that obtained through the probe detection experiment, but the two were

relatively close, proving the rationality of the design of the weld crack detection system. ACFM can

achieve quantitative detection of butt welds in the cladding panel of spent fuel pool, and meet the

requirements of high sensitivity in the field.

Key words: spent fuel pool; weld crack; electromagnetic testing
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Fig. 1 Schematic diagram of the effect of crack on cur-

rent and magnetic field
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Fig.2 Simplified model of spent fuel pool cladding
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Table 1 Parameters of weld crack detection model
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Fig. 3  Grid division of weld crack detection model
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Fig. 4 Stress distribution on the surface of workpiece
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Fig. 6 Size and location of weld cracks
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Table 2 ACFM simulation results of weld crack length
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Table 3 ACFM experimental results of weld crack length
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Fig. 7 ACFM results of weld cracks
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Table 4  Testing results of weld crack length  #i{i; : mm
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Fig. 9 ACFM experimental results of weld cracks
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Fig. 10 Detection system of butt weld crack in the clad-
ding panel of spent fuel pool
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