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Method of defect recognition in solid motor-CT testing

ZHU Min, LU Hongvyi, CONG Pei-sheng, L1 Ha-yan
(Naval Aeronautical and Astronautical Universty, Yantai , 264001)

Abstract : In order to recognize the defectsin the-solid motor; a hew method integrating

image moment invariants method and-histogram analyss-method was put-forward. Firstly,

the cracks were distinguished fromother defects by using image‘moment invariants method

to recognize theshapes of defects. Secondly;-histogram analys s method was used to calcu-

late the-gray intervals of bubblesand sag inctusons, and then distinguish them. So defects

in solid-motor, were'recognized automatically-~ The problems such as low recognition efficien-

cy and low veracity induced by manual” defect recognition are thus resolved and the capability

of solid motor is ensured.

Key words: solid motor; computed tomography (CT) ; nondestructive testing;

moment invariants; histogram analyss; defect recognition
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Tablel Moment invariants eigenvalue of cracks
M1 M2 M3 Mg Ms Me M7

17.1684 29.2860 38.6146 39.4552 68.8483 49.3795 68.7823
16.6429 23.7868 37.2273 36.9267 64.3139 43.8500 66.0113

16.2533 22.7666 38.4312 38.7736 67.7359 45.3962 69.2181

A W N P

17.0658 26. 6666 39.2910 41.6765 74.5906 50.1379 72.4423
16.7826 25.6265 38.3910 39.2080 68.8722 47.1909 69.1135
0.3636 2.5513 0.7443 1.6991 3.7003 2.6390 2.2817
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Table2 Moment invariants eigenvalue of bubbles
M1 M2 M3 Ma Ms Me M7
1 17.2824 41.5409 53.3931 42.7474 81.9481 58.6204 84.1228
2 17.2797 42.3243 55.1033 42.7496 82.0478 59.0397 81.8834
3 17.2817 43.8767 54.8462 42.8854 86.7367 59.9273 83.5396
4 17.2839 41.2317 52.4654 42.7407 81.6449 58.4776 80.4871
17.2819 42.2434 53.9520 42.7808 83.0943 59.0163 82.5082
0.0015 1.0236 1.0779 0.0605 2.1081 0.5651 1.4271
3
Table 3 Moment invariants eigenvalue of dag inclusions
M1 M2 M3 Mg Ms Ms M7
1 17.2830 43.0190 56.2053 43.2474 85.7160 59.9361 83.6080
2 17.2816 42.6067 53.9484 43.4619 84.6982 59..9307 82.2449
3 17.2791 41.2748 515984 42.8876 81.7862 58.6491 80.7489
4 17.2772 40.8903 542757 43:3336 838276 58.9031 83.0731
17.2802 41,9477 54.0069 43:2326 84.0070 59.3547 82.4187
0.0022 0.8878 1.6363 0.2133 1.4459 0.5856 1.0795
3.3 0 50 , 100 175
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Table4 Gay mean o defects
1 2 3 4 1 2 3 4 1 2 3 4

14.19 14.89

16.77 16.67 10.33 11.35 10.60 7.28 124.44 123.92 122.61 125.97
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Fig.3\ Gray histogram of defects
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