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Numerical Experiments on Detecting of Defects in Weld Using
Characteristics of Dynamic Response for Thin Plate

Tetsutaro KAWAKAMI and Yukari AOKI

Abstract

The plate is one of the basic structural member, and it is important to detect the defects in welding part of plate
and another structural members. Because, the defect becomes the cause of the fatal damage of the structure system.
The purpose of this study is development of new evaluation method for detecting the defects in welding part of plate.
A new evaluation method using the dynamic response of thin plate to steady state vibration was proposed in this
study. Furthermore, to confirm the usefulness of proposed method, the numerical analyses for dynamic properties of
some thin plate models by boundary element method are carried out. In these numerical analyses, the defect part is
assumed to be free boundary and the intact part is assumed to be fixed boundary as the boundary conditions of thin

plate boundary.

As the numerical results, the dynamic responses for the deflection on neighborhood the boundary of the
rectangular plate with mixed boundary condition are shown. Results show the dynamic response of the thin plate with
the mixed boundary condition well, and also confirm the usefulness of the proposed method for nondestructive

evaluation of thin plate with defect on welding part.
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Table 1 Material properties

a (m) 1
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E (kN/m?) 2.1x108
v 0.3

P (kg/m?) 7.85%10°
h (m) 1.0x1072
P (N) 1
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Table 2 Analysis conditions

Incident wave number A

0.3, 0.5, 1.0, 1.5, 2.0

(0.0, 0.0) (0.0, 0.1) (0.0, 0.2) (0.0, 0.3)

Vibrating source point So = (x,y) (0.0, 0.2) (0.0, 0.3) (0.0, 0.4)
0.1, 0.1) (0.2, 0.2) (0.3, 0.3) (0.4, 0.4)
Center of free boundary Je 0.0, 0.1, 0.2, 0.3, 0.4
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Fig.7 Distribution for amplitude of deflections on
11, 12,13, and /4
(fe: vy=0.0, 1=0.3, So= (0.0, 0.0))
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Fig.8 Distribution for amplitude of deflections on /1
(fe: vy=0.1,0.2,0.3, 0.4, 2=0.3, So=1(0.0, 0.0))
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Fig. 9 Distribution for amplitude of deflections on
11, 12, [3, and /4
(fo: y=0.4, 1=0.3, So= (0.0, 0.0))
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Fig. 10 Distribution for amplitude of deflections on
/1, [2, I3, and [4
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Fig.11 Distribution for amplitude of deflections on
/1, (2, I3, and [4
(fe: v=0.4, 1=0.3, So=1(0.4, 0.4))
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Table 3 Analysis conditions of f., and f,

Center of between free P 0.0, 0.1, 0.2,
boundaries @ 0.3, 0.4
Dist ff
1stanice o Tree fi 0.05, 0.06, 0.08
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Fig. 13 Distribution for amplitude of deflections on
/1 and 7,=0.08
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Fig. 14 Distribution for amplitude of deflections on
/1 and 7,=0.08
(feo: y=0.3, 0.4, 1 =0.3, So=1(0.0, 0.0))
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Fig. 18 Distribution for amplitude of deflections on
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Fig. 19 Distribution for amplitude of deflections on
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(feoo: v=0.4, 2=2.0, So=1(0.4, 0.4))
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