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Abstract

A free vibration analysis is performed by ABAQUS computer code for a 55
partial fuel assembly consisted of 25 dummy rods and 5 spacer girds. The rods
of 2.2 m tall and 9.5 mm diameter are diametrically arranged in 12.8 mm of the
pitch. One to four rod(s) among the 25 rods is(are) assumed as guide tube(s)
which is(are) welded to five spacer girds for constructing the skeleton of the
partial fuel assembly. Rests of the rods are inserted into the skeleton to be
supported by four springs attached on the spacer grids at five points along the
rod length. It is resulted that lower 6 modes are associated with the pure
assembly vibration modes, what is called beam modes, and the fundamental
mode is calculated at 2.07 Hz for one guide tube while at 4.92 Hz for four
guide tubes. A few modes that are appeared just after pure assembly vibration
modes are believed to be the modes coupled with the single rod vibration mode.
The fundamental mode of the rod is calculated at 26.63 Hz to 26.64 Hz no
matter how many the guide tubes are. Not only the natural frequency but also

the mode shape is the same as one obtained from the single rod analysis.
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2 55
Mode No. (Hz2) Mode No. (H2)

1—2 2.0754 22 26.636
3—4 7.5403 23 26.637
5—6 16.334 24—27 26.637
7 25.488 28 26.638
8 26.406 29 26.638
9 26.509 30 26.639
10 26.509 31 26.639
11 26.622 32 26.640
12 26.623 33 26.640
13 26.626 34 26.640
14 26.626 35 26.640
15 26.632 36 26.640
16 26.632 37 26.642
17 26.633 38 26.642
18 26.633 39 26.642
19 26.635 40 26.642
20 26.635 41—44 26.643
21 26.636 45—48 26.644
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4 55
Mode No. (Hz2) Mode No. (H2)
1 2.3351 2 3.6409
3 8.0284 4 9.2641
5 17.179 6 17.914
7 26.387 8 26.495
9 26.604 10 26.604
11 26.608 12 26.614
13 26.631 14 26.632
15—18 26.634 19—20 26.634
21 26.636 22—24 26.637
25—26 26.638 27—29 26.639
30—34 26.640 35—37 26.641
38—40 26.642 41—42 26.643
43—50 26.644 51 28.972
52 29.576 53 33.237
54 33.930 55 34.621
56 34.623 57 34.638
58 —96 34.67—34.84 97 41.989
98 44.080 99 44.722
100 45.571 101 46.260
102 46.267 103 46.309
104 46.421 105—142 46.72—46.93
143 56.546 144 59.857
145 61.510 146 63.618
147 63.637 148 63.722
149 63.928 150—188 64.48—64.88
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