BHEDOMNENBEY DRI FFIEICRIFT ZE

Effect of Welding Position on Dynamic Characteristics of Structure
HOAA =)
Shigeru AOKIV

Abstract : Welding is widely used for construction of many structures. The dynamic characteristics of the structure with welded joints
are important for design of machines, buildings and so on. The author has examined the effect of welded joint on the dynamic
characteristics of structures by experiment using simple specimens. On the first vibration mode, the damping ratio of the specimen
with welding is greater than that without welding and the natural frequency is almost same. When the cantilever type specimen is
welded at center, increase rate of the damping ratio of the second vibration mode is greater than that of the first vibration mode. The
damping ratio of the first and the second vibration mode of the specimens with different welding positions are measured. Then, the
damping ratio of the second vibration mode increases when welding position is near bulk of the second vibration mode. The purpose of
this paper is examining the effect of welding position on the dynamic characteristics in detail. Using specimens with different welding
positions, considering vibration mode, the damping ratio and the natural frequency of the first to the third vibration modes are
measured and the effect of welding position on the dynamic characteristics is examined experimentally. The damping ratio of the first
vibration mode of specimen with welding is greater than that without welding. When welding position is near the node of vibration
mode, increase rate of the damping ration of the second and the third vibration mode is small. The natural frequency of specimen with
welding is almost same as that without welding.
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Table 1 Mean value of damping ratio and natural frequency

I II
Specimen Mode Welding ¢ Cwl & ¢ Cwl b £-(Hz) Fnwl fab
1st (1 8.84x1073 3.61x10°3 22.5
2 9.98 x103 1.13 4.57 x10°3 1.27 22.5 1.00
2nd (1) 4.75x10°8 2.71 x10°3 140.2
A 2 5.75x10°3 1.21 3.77x10°3 1.39 140.6 1.00
3rd (1) 3.40x10°3 2.90 x10°3 404.0
2 3.67x10°3 1.08 3.84 x10°3 1.32 404.5 1.00
1st (1 8.30x108 3.54x103 22.3
2 9.21 x10°3 1.11 4.28 x10°3 1.21 22.7 1.02
B 2nd (1 5.16x103 2.80 x10°3 142.8
2 5.38x103 1.04 3.24 x10°3 1.19 141.6 0.99
3rd (1 3.80x1073 3.16 x103 406.7
2 3.86x10°3 1.02 3.59 x10°3 1.14 407.9 1.00
1st (1 8.27x1073 3.07x10°3 22.1
2 9.09 x103 1.10 3.98 x10°3 1.30 22.3 1.01
2nd (1) 5.10x10°8 2.80 x10°3 140.7
¢ 2 5.31x10°3 1.04 3.29x10°3 1.18 140.0 1.00
3rd (1) 3.46x10°3 3.72 x10° 405.7
2 4.28x10°3 1.24 5.50 x10°3 1.48 405.9 1.00
1st (1) 8.20x108 3.28x103 22.6
2 9.48 x103 1.16 4.17 x103 1.27 22.8 1.01
b 2nd (1 4.92x1073 2.69 x10°3 140.6
2 4.95x10°3 1.01 2.91 x103 1.08 140.7 1.00
3rd (1 3.33x1073 3.07 x103 405.5
2 3.66x10°3 1.10 3.98 x10°3 1.28 405.3 1.00




