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DYNAMIC CHARACTERISTICS OF WELDED STRUCTURE
(EFFECT OF WELDING ON FIRST AND SECOND VIBRATION MODE)

"R

Shigeru AOKIY

Welding is widely used for construction of many structures. Effect of welding on dynamic characteristics and reliability has not been clear. In
this paper, effect of welding on the damping ratio and the natural frequency is examined by experiment. By using many specimens of same size, the
damping ratio and the natural frequency are estimated. It is concluded that the damping ratio of welded specimen is larger than that of base metal.
The natural frequency of welded specimen is almost same as that of base metal. Next, effect of welding on reliability of structure is examined for
white noise excitation. For first excursion problem, reliability of welded specimen is higher than that of base metal.
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Table 1 Damping ratio and natural frequency of specimen for first vibration mode

Method (0] (1) (111)

Specimen £(x10°) CulGo §(x10%) GuwlGo §(x10%) Cullo fi(Hz) fou/Foo
A 6.33 1.94 1.18 28.4
B 4,53 1.47 1.53 28.2
C 5.56 2.31 1.33 28.0
D 6.76 211 1.37 28.4

) E 6.13 1.94 1.39 28.2
F 6.54 2.48 1.37 27.6
G 6.26 211 1.30 28.2
H 6.68 2.50 1.27 28.2
| 7.25 2.48 1.33 28.4
J 6.04 2.25 1.59 27.4
A 7.14 1.13 2.08 1.07 1.45 1.23 28.4 1.00
B 7.78 1.12 2.43 1.65 1.81 1.18 28.6 1.01
C 6.06 1.09 2,14 0.93 1.35 1.02 28.6 1.02
D 7.85 1.13 2.00 0.95 1.36 0.99 29.0 1.02

@) E 6.27 1.02 2.15 1.11 1.40 1.01 28.8 1.02
F 6.89 1.05 2.27 0.92 1.37 1.00 28.6 1.04
G 6.03 0.96 2.00 0.95 1.34 1.03 28.8 1.02
H 6.47 0.97 2.34 0.94 1.44 1.13 28.5 1.01
| 7.98 1.10 2.28 0.93 1.37 1.03 28.5 1.00
J 6.13 1.01 2.34 1.04 1.54 0.97 28.4 1.04

Table 2 Damping ratio and natural frequency of specimen for second vibration mode
Method (0] (11) (111)

Specimen £(x10) [ £(x10) Culh €(x10™) [ fa(Hz) o/ Fub
A 1.52 4,07 0.76 1715
B 1.03 6.43 0.74 175.0
C 1.42 2.02 0.85 171.5
D 1.08 2.73 0.77 172.0

) E 1.34 2.63 0.77 171.5
F 1.29 2.65 0.63 170.5
G 1.23 2.49 0.71 1715
H 1.08 2.49 0.69 171.0
| 1.40 2.49 0.71 171.0
J 1.25 2.93 0.75 172.0
A 1.50 0.99 5.48 1.35 1.22 1.61 172.0 1.00
B 1.14 1.11 9.65 1.50 1.18 1.59 175.5 1.00
C 1.50 1.06 5.82 1.99 1.22 1.44 171.0 1.00
D 1.29 1.19 5.00 1.83 1.14 1.48 170.0 0.99

@) E 1.23 0.92 4.00 1.52 1.04 1.35 171.0 1.00
F 1.40 1.09 4.09 1.54 1.02 1.61 170.5 1.00
G 1.25 1.02 6.35 2.55 1.25 1.75 172.5 1.01
H 1.34 1.24 421 1.69 1.09 1.59 170.0 0.99
| 151 1.08 4.26 1.71 1.09 1.53 170.0 0.99
J 1.39 1.11 4.16 1.42 1.13 1.51 170.5 0.99




Table 3 Damping ratio and natural frequency of specimen for second vibration mode

Method () D) D)
Mode | Specimen ¢ CulCh ¢ CulCh ¢(x10™h CulCh f(H2) ol
1st | (1) | Mean | 6.21x107 2.16x107 1.37x107 28.1Hz
cov 0.098 0.130 0.032 0.012
(2) | Mean | 6.84x107 1.12 2.20x10° 1.05 1.44x1072 1.06 28.6Hz 1.02
cov 0.076 0.176 0.083 0.195 0.114 0.066 0.038 0.013
2nd | (1) | Mean | 1.26x10° 3.18x10° 7.36x10° 171.8Hz
cov 0.145 0.371 0.106 0.007
(2) | Mean | 1.36x107 1.08 5.30x1072 1.71 1.14x10*? 1.55 171.3Hz 1.00
cov 0.089 0.092 0.312 0.196 0.028 0.067 0.009 0.006
3. BEEMNMEEEICEZRLEE Table 4 Ratio of tolerance level of welded specimen
to base metal (n=1)
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