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Model Updating of Plate with Shape Change Using Parameter Modification
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ABSTRACT

It is important fo model the mechanical structure precisely and reasonably in predicting the dynamic
characteristics, controlling the vibration, and designing the structural dynamics, In the finite element modeling, the
errors can be contained from the physical parameters, the approximation of the boundary conditions, and the
element modeling. From the dynamic test, more precise dynamic characteristics can be obtained. Model updating
using parameter modification is appropriate when the design parameter is used to analyze the input parameter like
finite element method. Finite element analysis for free-free-free-free(FFFF) and clamped-free-free-free(CFFF)
plate with uniform area and shape change are carried out as model updating examples. Mass and stiffness matrices
are updated by comparing test and analytical modal frequencies. The result shows that the updated frequencies
becorne closer to the test frequencies,
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Fig. 1. Plate model with groove used in the study
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Fig. 2 Frequency response function measured at the
29th node for square plate(FFFF)
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Fig. 3 The first mode shape for square plate
without groove(FEFF)
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Fig. 4 The second mode shape for square plate
without groove(FFFF)
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400X400 21E 25Hz

Fig. 5 The third mode shape for square plate
without groove(IFFFF)

400400 208 75Hz

Fig. 6 The forth mode shape for square plate
without groove(I'IFFEF)
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Table 1 Comparison of updated frequencies
for square plate without groove(FFFF)

mode 1st 2nd 3rd 4th
fr

120.00 176.25 216.25 308.75
matrices
My . Ky | 13772 19450 19450 336.53
Ma. Ky | 12000 17625 216.25 308.74
My. Kq 123.64 179.14 222.55 313,38
My. Ky | 12204 177.90 218.98 310.91
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Table 2 Comparison of updated frequencies
for square plate with groove(FFFF)

mode 1st 2nd 3rd 4th
matricesf T | 10625 | 19125 | 27000 | 280.00
My. Kq 12363 | 18946 | 29910 | 304.70
My Ky 10625 | 19125 | 27000 | 280.00
My. Ka 10378 | 19128 | 27475 | 28345
My. Ky 10837 | 19117 | 27246 | 281.79

Table 2 & FiglolMst 7o) 7k&de] (groove)°] Ue
Aurd By sl 7 mzEz 7d AAd daES
Lot} A2 ANE FHELE JErAT, Table 19 3%
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Table 3 Comparison of updated frequencies
for rectangular plate without groove(FFFF)

mode 1st 2nd 3rd 4th
fr

7875 8500 | 18250 | 200.00
matrices
Ms.Ka | 9146 8653 | 20271 | 19423
My Ky | 7875 8500 | 18250 | 20006
My. Ka | 8152 85.06 | 18587 | 20037
My.Ky | 8033 | 8499 | 1873 | 20015

Table 4 Comparison of updated frequencies
for rectangular plate with groove(FFFF)

mode 1st 2nd 3rd 4th
fr
€1.26 75.00 171.25 201.25
matrices
My.Ka 5747 83.88 195.82 234.00
Ms. Ky 61.25 75.00 171.25 201.25
My. Kq 5751 76.55 174.60 201.57
My. Ky 61.24 75.87 173.00 201.38
Table 3, Table 4 &+ 47} %‘ 3t 7499t Zol Ade AA
713 B tiate 2t vz 7Y AN ¢IHES A
gate) AT ANY Foprs L}E}M J3kel 2717 AR

ogx 7} ped Zul47} Table 1, Table 29 #A9BRo
AMFoZ 2 el 19 PR IAR o] s ellA
F 7k gEE BF NAS A Faert AFggETS
AN ARt Ao ZHstH LAt s FA Y
st}

Table 5 Comparison of updated frequencies
for square plate with groove (CFFF)

mode 2nd 3rd sh |
fr

72.50 14250 256.25
matrices
My K, 90.46 198.06 329.02
M,y Ky 72.50 142,50 256.25
My. K, 77,64 162.68 27873
My. Ky 75.49 154.90 269.48

Table 6 Comparison of updated frequencies
for rectangular plate with groove (CFFF)

mode 2nd 3rd 4th
fr

) 63.75 147.50 20750
matrices
Ma. Ky 75.16 176.80 215.61
Ma. Ky 63.75 14750 207.50
My. K4 66.42 154.83 208.06
My. Ky 65.28 15153 207.77
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