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ABSTRACT

This paper described the free vibration characteristics of Optimized H Type (OHT) spacer grids
(SG) supporting the PWR fuel rod. The vibration test and the finite element (FE) analysis are
performed under the free boundary condition and the clamped at two points (or three points) in the
bottom which is the same one as the experimental condition for the dummy rod continuously
supported by spacer grids. A modal test is conducted by the impulse excitation method using an
impulse hammer and an accelerometer, and the TDAS module of the I-DEAS software is used to
acquire and analyze the sensor signals. The softwares related to the FE analysis are the I-DEAS for
the geometrical shape modeling and meshing, and the ABAQUS for solving. The fundamental
frequency of the OHT SG by experiment under a clamped condition at two points is 175.18 Hz, and
shows a bending mode. We think there is no resonance between the fuel rod and the SG because
the SG’s frequency is higher than that of the fuel rod existing in the range from 30 to 120 Hz. The
fundamental frequency of the SG under the free boundary condition is 349.2 Hz showing a bending
mode, and the results between the test and the analysis have a good agreement with maximum 7 %
in error. It is also found that the FE analysis model of the OHT SGs to analyze an impact, a
buckling and vibration et al. has been generated with reliability.
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Fig. 4 Schematic view of welding points of the
OHT SG

Fig. 5 Finite element model of the OHT SG

Table 1 Natural frequencies of the OHT spacer

grid by FE analysis for the fixed
boundary condition
BC. Natural frequencies (Hz)
Mode 2-Fix 3-Fix Mode
1 15371 | 15371 X-dir. 1st B*
2 55714 | 557.15 X-dir. 2nd B
3 11204 | 11204 X-dir. 3rd B
4 11426 11426 | Inner Strap Ver. B
5 11522 | 1152.2 "
6 11528 | 11528
7 11532 | 1153.2
8 1154.9 11549 | Inner Strap Hor. B
9 11561 | 1156.1 "
10 11564 | 11565
11 13213 | 13214
12 14716 14716 | Inner Strap 2nd B
Note : 1. Under lines indicate the same mode as the

test mode
9. B* indicates the bending mode

Table 2 Natural frequencies of the OHT spacer
grid by FE analysis for the free boun-
dary condition

BC. Natural frequencies (Hz)
Mode Free Mode

1 325.16 XY-dir. lst B
2 43747 XYZ-dir. 1st T**
3 655,84 X-dir. 2nd B

4 656,11 Y-dir. 2nd B
5 10638 XY-dir. 3rd B
6 1151.0 Inner Strap B
7 1151.9 "
3 1152.3
9 1152.5
10 1152.7
11 1153.2
12 1294.7 XY-dir. 4th B

Note: 1. Under lines indicate the same mode as the
test mode
2. B* indicates the bending mode

3. T** indicates the twisting mode
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Fig. 6 FEA mode shapes of the OHT spacer grid
for the 2-Fix boundary condition
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Table 3 Comparison of the natural frequencies of
the OHT spacer grid with the boundary

conditions
Mode* | BC. | Test FEM | Diff*
1(B) 17518 15371 12.3
2(B) 640.63 557.14 13.0
3(T) 2-Fix 858.47 - -
4T) 981.58 - -
5(B) 12477 11204 10.2
1(B) 176.04- 153.71 127
2(B) 643.49 557.15 134
3(T) 3-Fix 939.44 - -
4(T) 1052.8 - -
5(B) 1250.3 11204 10.4
1(B) 349.20 325.16 6.9
2(T) 44142 43747 0.9
3(B) Free 660.79 655.84 0.7
4(B) 679.21 656.11 34
5(B) 1075.1 1063.8 1.1
* Mode: B=Bending, T=Twisting

** Diff. = (Test-FEM)/Testx100( %)
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