PILRNETHY BT /| H 2 S HES S8 =2 F, pp BT~

TZEAS R AP FAEA

oL

o

0z

A,

Namin Kim and Usik Lee

ABSTRACT

Though there have been many researches to investigate the relationship between the damage location,
damage size and the changes in eigenparameters, there have been few studies on the small-sized damages.
Thus, this paper considers the plate with smali local damages. The equation of motion for damaged plate is
derived in terms of the damage distribution function and then the effects of small damages on the dynamic
characteristics of plate are investigated. It is observed that the damage-induced modal coupling and a
sufficient number of vibration modes should be considered especially for small damage detections.
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Table 3 Damage-induced modal coupling dependence of

the natural frequencies

mn rs 1 2 3 4 5 9 Damaged Plate (d=0.5)
Modes Intact
1 1.0 1-181 21 |-19] 33| ... 53 (n, n) Plate DIMC DIMC
5 35 1-49 | 331 66| ... | 120 Included Excluded
3 8.7 -4.1 95 236 (Ln 87.96 87.95 87.95
4 P 3.6 -6.4 l_].O (3, 3) 791.66 791.66 791.64
5 % 128 | ... | 265 (5. 5) 2199.05 2198.01 2196.04
1
7.7 4310.13 4310.12 4280.13
YMMETRIC -
9 S 709 %.9 712491 7021.90 7011.76

Table 2 Damage influence matrix for the plate with a two

Table 4 Damage location dependence of the natural

damages frequencies
rs .
mn 1 2 3 4 5 9 Modes Damage Location xp/a_yp/b

| 10 -17]191-19] 331 ... | 50 () | 038,063) | (025,075 | (0.13,088)
2 35 1-52]33|-69 -14.1 a, 1y 87.96 87.96 87.96

3 99 [ -38] 102 27.5
3, 3) 791.66 791.66 791.66

4 P 3.6 | -64 -10.5
ramn G.5) 2199.05 2199.05 2199.06

5 Ay 132 ] ... | 285
7 4315.12 4329.11 4331.00
9 SYMMETRIC 80.8 ©,9) 7191.30 7281.40 7331.43
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Table 5 Damage magnitude dependence of the natural

frequencies
Modes Damage Magnitude d
(@) I o, 0.4 0.6 0.8
(LD 87.78 86.24 85.32 85.02
3,3) 791.66 791.65 791.64 791.64
5, 5) 2199.04 2199.04 2199.04 2199.03
7,7 4310.13 4310.12 4308.00 4304.76
9,9 712491 712491 7118.33 7112.61
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Fig. 1 Missing mode effects on the accuracy of vibrational
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Fig. 2 Damage location dependence of the vibrational
displacements
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Fig. 3 Damage magnitude dependence of the vibrational

displacement at the center of plate



