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A Crack Quantitative Technology in Riveted Structure Based on
Pulsed Remote Field Eddy Current
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2. Department of Scientific Research, Air Force Engineering University, Xi’an 710051, China)

Abstract: Aimed at the problem that crack is very hard to be evaluated quantitatively in the riveted structure at
aircraft fuselage, pulsed remote field eddy current testing technology is used to detect the crack of riveted struc-
ture. The cracks quantitative evaluation in riveted structures are studied by utilizing the advantages rich in the
pulsed spectrum components and more information. Firstly, a three-dimensional model of remote field eddy current
riveted structure is established to detect crack so as to get crack position. Then, the influence of crack type and size
on detection signal is analyzed and the classification of surface and sub-surface cracks is realized according to the
different relation between direct coupling component and crack depth. Finally, the quantitative detection of crack
depth is realized by zero cross time changes. Under the premise of knowing crack depth, direct coupling component
amplitude and indirect coupling component amplitude are used for quantitative evaluation of the crack length on
surface and sub-surface respectively.
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Fig. 1 Basic principle of remote field eddy current
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Fig. 2 Signal of pulsed remote field eddy current
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structure crack detection
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Fig. 4 Schematic diagram of the surface and

sub-surface crack
3.1 FREEMITE LA
X Gz 5 K v R B R AT AT B R A AR T

B E 7 W £k Bl S B BT [ AR R AR
Fl S AT HEAT 3607 €% . ¥ I 5 B/ (9 75 kA7 1
il E . SR 2k B N 2 — WAy 200 He 1 IE52 15
ERL ALV S50 Ra i N BN R 7K SN E Al 2T
| 225 3ok 0 o A 3T BT S 0 5 5 M (5 e o AR 07
AL R DL 6.

Bl o4

139 11 ¥ 76

P 5 I 45 g e g G A 4 s

Fig. 5 Schematic diagram of crack detection

-4
1A6>§ 10 —— R fAIA2 mm
—&— H1HYR3 mm
Lar —o— G fiR4 mm
12
<
= 1.0F
lg
> 0.8 F

Flin
206}
&
0.4}
02 _‘—/a\\.—’

g~ -1 =3 0 2 4 6 8
LiEPOEDA=v/ )

P 6 AN A S iR (-5 A0 L B A ok R

Fig. 6 Relationship between signal and crack position
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