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Investigations on Outfield Detection Methods for Corrosion Damages of Aircraft
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(‘Avic Special Vehicle Research Institute, Jingmen 448035, China)

ABSTRACT : Objective To study the outfield detection techniques for corrosion damages of aircraft. Methods Several ex-
perimental investigations were carried out to detect the corrosion damages of Al alloy and structure steel using three newly
developed NDT techniques including X-radial CR, X-radial DR and infrared thermographic detection. Results X-radial CR
detection technology could detect hidden corrosion damages of monolayer and crack damages of multilayer Al alloy and
structure steel. X-radial DR detection technology could detect hidden corrosion/crack damages of monolayer or multilayer
Al alloy and structure steel. Infrared thermographic detection technology could only detect hidden corrosion damages of
monolayer Al alloy and structure steel. Conclusion X-radial DR detection technology could effectively detect hidden corro-
sion/crack damages of monolayer or multilayer Al alloy and structure steel, which was considered to be prior to X-radial CR

and infrared thermographic detection technology in outfield detection of corrosion damages of aircraft.
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Table 2 Class B corrosion/crack damages
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Table 3 Class C corrosion damages
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Table 4 Test parameters of CR equipment
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Table 5 Test parameters of DR equipment for Class A

and B corrosion damages
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SR R TR e 4 120 0.8 2
G 4 Je Z IR 120 0.8 4
SER R e 2 I e 120 0.8 4
A &I R 120 0.8 4
SER NI IR R B 120 0.8 4

Table 6 Test parameters of DR equipment for Class C

corrosion damages
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Fig. 1 Morphologies of macrograph, CR, DR and infrared

thermal wave detection from both right and reverse

sides of the Al alloy (2024) with a thickness of 3 mm
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Fig. 2 Morphologies of macrograph, CR, DR and infrared
thermal wave detection of the structural steel

(30CrMnSiA) with a thickness of 3 mm
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Fig. 3 Morphologies of macrograph, CR, DR and infrared
thermal wave detection of the Al alloy (2024 ) with a

thickness of 9 mm
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Fig. 4 Morphologies of macrograph, CR, DR and infrared
thermal wave detection of the alloy steel (30CrMnSiA)

with a thickness of 9 mm
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Fig. 5 Morphologies of macrograph, CR, DR and infrared
thermal wave detection of the Al alloy plates 1, 1I, III
(2024) with a thickness of 9 mm
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Fig. 6 Morphologies of macrograph, CR, DR and infrared
thermal wave detection of the alloy steel (30CrMnSiA)

with a thickness of 9 mm
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Table 7 Test results obtained by CR, DR and infrared thermal wave detection
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Fig. 7 Sketch map of defect of corrosion damages caused by

Class B
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Fig. 8 Morphologies of macrograph and DR detection results of
the Al alloy (2024)
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Fig. 9 Morphologies of macrograph and DR detection results of
the alloy steel (30CrMnSiA)
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Table 8 Test results of Al alloy corrosion damage
R o B BREEIRE d/mm BRIAT AR S /mm? d/D bRl
(VA= EE D / mm SR il SehR il /% Rz
2 2 0.4 0.4 12x18 12x15 20 Vv
1k W2 4 0.3 0.3 10x14 10x14 7.5 Vv
=)z 7 0.53 0.5 10x16 10x15 7.1 Vv
1T )= 2 0.21 0.2 9%x13 9x13 10 Vv
W2 4 0.7 0.7 12x14 10x14 17.5 Vv
2F _
=)= 7 0.52 0.5 14x13 13x13 7.1 Y
3 =2 7 0.73 0.7 10x10 10x10 10 Vv

TE LR A aR R (2") 55 1,2, 3 JRMEEE /31 2,2 F13 mm,
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Table 9 Test results of alloy corrosion damage

R o B BREEIRE d/mm BRIATE AR S /mm? d/D bRl
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2 1.5 0.1 0.1 13x17 10x17 6.7 Vv
1k W2 0.31 0.3 10x16 10x15 10 Vv

=)z 6 0.62 0.5 11x16 11x16 8.3 Vv
1T )R 1.5 0.1 0.1 12x17 10x17 6.7 Vv

W) 3 0.3 0.3 12x15 10x15 10 Vv
2F _

=)= 6 0.52 0.5 12x12 12x12 8.3 Vv
3 =z 6 0.74 0.6 10x14 10x13 10 Vv
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