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ARTICLE INFORMATION ABSTRACT

Original Research Paper Welding is one of the most popular methods of connection that is used across a variety of industries to
Received 14 February 2016 join together materials. Nondestructive testing methods are commonly used to verify that welds are free
Accepted 01 May 2016 of defects. Some limitations to common NDT techniques restrict their use. The new damage detection

Available Online 08 June 2016 techniques are in demand. This paper presents a study on the new inspection method. The advantages of

this method are cost and time effectiveness. This study was conducted to investigate the ability of Inner

Keywords:

Damage detection product vector (IPV) method to detect Lack of Root Penetration (LOP) and Lack of side-wall fusion
Cross correlation functions (LOSWF) on 304 stainless steel beam. The IPV method was proposed as a damage detection algorithm
Inner product vector (IPV) which uses cross correlation functions between vibration responses under white noise excitation. The

Lack of Root Penetration (LOP)

Lack of side-wall fusion (LOSWF) experimental method was the only method of previous research on the IPV method. This will be

achieved by the use of finite element modeling combined with a modal dynamic analysis based
vibration technique and MATLAB software is used to numerically implement the computational
procedure. In this study, an ideal welding is intended and the effect of the heat-affected zone (HAZ) on
the results is ignored. In order to verify the validity of the IPV method simulation, we referred to the
results of previous experimental research. The results obtained from modeling are compared with
experimental results which showed good agreement.
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S o lan g, b bl 5o cal Slulis ol SLo 2 Sl

!_ vel -lngl.?-

| ~

|
Wall | RDGTFE.EE
Thickness |

|

ot I

Fig. 3 Diagram single V groove weld joint

IS8V 8,5 S, ) Jlsl o158 3 g

Fig. 4 A finite element model of beam was created using ABAQUS
oS Ll dgamme yLedl 1581 05 50 ool Jow 4 S

304 5 S5 0V (gl iz 4 by e Sledbl 1 oo
Table 1 Material property for type 304 Stainless Steel (AISI)

Sz

dpnian¥l Jgoe

Ogeilyy o po
p(glce) v E (GPa)
8 0.29 200

¢ Boundary condition
° Actuation force

' Mesh 0
' Analysis Step !
! Displacement 2
! Rotation 3
! Shaker 4
1

Free meshing with ttiangular and tetrahedral elements

AR

! Excitation force

2 Shaker

3 Vibration stress relief

4 Modulus of Elasticity (Young's modulus)
* Poisson's Ratio

¢ Density

7 American Iron and Steel Institute (AISI)
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