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Table 1  Natural frequencies of control rod guide tube type 
A in air. 

Mode
Natural Frequency (Hz)

Remark 
ANSYS ADINA Expr. 

1  100.95  100.80  76.5 1st bending (Y) 

2  102.62  111.50  80.8 1st bending (X) 

3  248.01  276.90  204.7 2nd bending (X)

4  277.22  279.30  - 2nd bending (Y)

Table 2  Natural frequencies of control rod guide tube type 
A in water. 

Mode
Natural Frequency (Hz) 

Remark 
ANSYS ADINA Expr. 

1  79.79  79.61  58.5 1st bending (Y) 

2  82.26  89.83  67.0 1st bending (X) 

3  199.03  219.00  146.3 2nd bending (X)

4  219.41  225.00  160.0 2nd bending (Y)

Table 2  Natural frequencies of control rod guide tube type 
B in air. 

Mode
Natural Frequency (Hz)

Remark 
ANSYS ADINA Expr. 

1  25.28  26.27  25.3 1st bending (X) 

2  69.65  72.38  64.0 2nd bending (X)

3  87.59  87.50  - 1st bending (Y) 

4 136.45  141.80  123.8 3rd bending (X) 

Table 4  Natural frequencies of control rod guide tube type 
B in water. 

Mode
Natural Frequency (Hz)

Remark 
ANSYS ADINA Expr. 

1  17.77  19.01  18.0 1st bending(X), OP 

2  19.87  20.80  20.7 1st bending(X), IP 

3  48.98  52.41  46.3 2nd bending(X), OP 

4  54.78  57.37  52.8 2nd bending(X), IP 

5  83.04  83.48  89.0 1st bending(Y), IP 

6  83.36  83.89  - 1st bending(Y), OP 

OP: out-of-phase, IP: in-phase 

Fig. 1  FEM Model of Type A control rod guide tube.

Fig. 2  FEM Model of Type B control rod guide tube.

in air               (b) in water 
Fig. 3  Mode shapes of Type B control rod guide tube. 

Fig 4  Control rod guide tubes for modal test.

Fig. 5  Frequency response function of Type B control 
rod guide tube.

-752-




