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Abstract: The visual inspection threshold of dent damage and its influence factors must be determined during

the aircraft composite structure design. Three kinds of punches with different diameters are used to introduce

randomly distributed dent damage on the surface of plate by quasi-static method. The influence of three

factors, such as the angle of the plate, color and the level of the inspector, on the results of the detailed visual

inspection is investigated. Based on the cumulative lognormal distribution model, the detection probability of

different factors is analyzed and compared. The results show that dent damage of the blue plate is easier to be

detected; it is easier to detect the dent damage when the angle is close to the vertical; and the detection

probability of the professional with maintenance or visual inspection experience is high.

Key words: composite material; dent damage; visual inspection; probability of detection; influence factor
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Table 1 Non-professional test results of 15° white plates under the lighting reflection

M B ey IR | FSUEE W BEES
0.07~0.09 0.08 4 10 40.00 0.87~0.89 0.88 10 10 100.00
0.09~0.11 0.10 13 50 26.00 0.89~0.91 0.90 30 30 100.00
0.11~0.13 0.12 10 40 25.00 0.91~0.93 0.92 20 20 100.00
0.13~0.15 0.14 16 30 53.33 0.93~0.95 0.94 60 60 100.00
0.15~0.17 0.16 20 40 50.00 0.95~0.97 0.96 30 30 100.00
0.17~0.19 0.18 30 50 60.00 0.97~0.99 0.98 0 0 —

0.19~0.21 0.20 58 90 64.44 0.99~1.01 1.00 20 20 100.00
0.21~0.23 0.22 56 80 70.00 1.01~1.03 1.02 28 30 93.33
0.23~0.25 0.24 113 140 80.71 1.03~1.05 1.04 10 10 100.00
0.256~0.27 0.26 158 200 79.00 1.05~1.07 1.06 39 40 97.50
0.27~0.29 0.28 61 70 87.14 1.07~1.09 1.08 20 20 100.00
0.29~0.31 0.30 63 70 90.00 1.09~1.11 1.10 30 30 100.00
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[T 3 il / R/ T Kt 2/ [T 475 3 il / R/ R e £t 2/
mm mm % mm mm %
0.31~0.33 0.32 106 120 88.33 1.11~1.13 1.12 0 0 —
0.33~0.35 0.34 48 50 96.00 1.13~1.15 1.14 20 20 100.00
0.35~0.37 0.36 94 100 94.00 1.15~1.17 1.16 30 30 100.00
0.37~0.39 0.38 46 50 92.00 1.17~1.19 1.18 30 30 100.00
0.39~0.41 0.40 108 110 98.18 1.19~1.21 1.20 10 10 100.00
0.41~0.43 0.42 75 80 93.75 1.21~1.23 1.22 10 10 100.00
0.43~0.45 0.44 59 60 98.33 1.23~1.25 1.24 0 0 —
0.45~0.47 0.46 93 100 93.00 1.25~1.27 1.26 20 20 100.00
0.47~0.49 0.48 77 80 96.25 1.27~1.29 1.28 10 10 100.00
0.49~0.51 0.50 58 60 96.67 1.29~1.31 1.30 0 0 —
0.51~0.53 0.52 54 57 94.74 1.31~1.33 1.32 10 10 100.00
0.53~0.55 0.54 67 69 97.10 1.33~1.35 1.34 10 10 100.00
0.55~0.57 0.56 30 30 100.00 1.35~1.37 1.36 0 0 —
0.57~0.59 0.58 39 40 97.50 1.39~1.41 1.40 9 10 90.00
0.59~0.61 0.60 89 90 98.89 1.41~1.43 1.42 10 10 100.00
0.63~0.65 0.64 49 50 98.00 1.43~1.45 1.44 0 0 —
0.65~0.67 0.66 30 30 100.00 1.45~1.47 1.46 0 0 —
0.67~0.69 0.68 90 90 100.00 1.47~1.49 1.48 10 10 100.00
0.69~0.71 0.70 68 70 97.14 1.49~1.51 1.50 10 10 100.00
0.71~0.73 0.72 10 10 100.00 1.39~1.41 1.40 9 10 90.00
0.73~0.75 0.74 19 20 95.00 1.41~1.43 1.42 10 10 100.00
0.75~0.77 0.76 60 60 100.00 1.43~1.45 1.44 0 0 —
0.77~0.79 0.78 49 50 98.00 1.45~1.47 1.46 0 0 —
0.79~0.81 0.80 40 40 100.00 1.47~1.49 1.48 10 10 100.00
0.83~0.85 0.84 20 20 100.00 1.49~1.51 1.50 10 10 100.00

0.85~0.87 0.86 40 40 100.00
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Table 2 POD statistical parameters (mean, variance) un-

der different conditions

R A U o 1o Oy
L@ 15  —0.062  0.145 —0.029  0.145
L@ 15 —0.052 0151 —0.015  0.150
Lk 150 —0.060  0.129  —0.029  0.129
L@ 45 —0.079  0.210  —0.037  0.208
L@ 45 —0.041  0.104  —0.012  0.103
Llpgkta 450 —0.061  0.149  —0.026  0.148
LA Eme0T —0.102  0.235  —0.055  0.234
L€ 60°  —0.059  0.153  —0.023  0.152
L&kt 600 —0.062  0.145  —0.029  0.145

L E15°  —0.081 0160 —0.046  0.159
L1 —0.058 0122  —0.027  0.121
L1 —0.092 0166  —0.057  0.165
L H45°  —0.138  0.264 —0.090  0.262
LR 45 —0.085  0.158 —0.050  0.157
L sk 45°  —0.073  0.167  —0.039  0.166
FEL W HE 600 —0.137  0.286  —0.086  0.285
LW 60°  —0.065 0175  —0.025  0.174
Ll gk 60°  —0.081  0.160 —0.046  0.159
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