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Ultrasonic Testing on Welded Joints of Thin Plate Modeled upon
the Welded Joints on the Corner of a Mobile Crane Boom

by Etsuji YOSHIHISA*, and Takashi HONDA*

Abstract; The importance of maintenance increases for construction machines such as mobile cranes to prevent

the fracture accidents and to extend the lives of the machines. Welded joints are of major concern as they are

frequently the sites of localized damage. Non-destructive inspection techniques for detection and sizing of flaws
in welded joints of the machines have been developed. Ultrasonic TOFD(Time of Flight Diffraction) technique
is one of those techniques. In this study, TOFD technique was applied to measure the flaw height(through-wall
height of flaws) and flaw length(length in the direction parallel to the surface) for two types of specimen. One
was a thin plate specimen with butt-welded joint and the other was a L-shaped specimen which is modeled upon
the welded joint on the corner of box-type boom of a mobile crane. In these specimens, some artificial flaws,
which were surface fatigue cracks, blow holes, lack of fusions and incomplete penetrations, were prepared in the
joints. Angle beam and immersion technique were also applied to the specimens for comparison with TOFD
technique in the ability of detecting and sizing of flaws

The main results obtained in this study are as follows.

(1) In the butt-welded specimen, each prepared flaw was detected by TOFD, angle beam and immersion
techniques. The length of fatigue cracks could be measured by each technique and the measured length was
considered to be close to the actual crack length.

(2) The height of fatigue cracks could be measured by TOFD and immersion techniques, but could not be
measured by angle beam technique. TOFD and immersion techniques gave similar values for the crack
height

(3) In the L-shaped specimen, some flaws were not detected by TOFD technique, though all flaws were detected
by the other techniques. The height of fatigue cracks could be, however, measured by TOFD technique.

(4) In case of flaw which was an aggregation of several separated voids, the length measured by TOFD and
angle beam techniques was different from that of immersion technique. These techniques were considered to
lose accuracy in measuring the length of flaws of this sort.

Keywords; Ultrasonic testing, TOFD technique, Box type boom, Mobile crane, Welded joints
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Table1 Flaw length measured in butt welded
specimen

REER S DRAERER(RE &b EHEARNE)

Flaw length (mm)
TOFD | Imersion | /Anele beam
. . technique with

technique | technique shear wave
Fatigue crack 1 11 11 10
Fatigue crack @ - - -
Fatigue crack (3 13 13 12
Fatigue crack @ - — -
Blow hole 12 8% 11
Lack of fusion 12 13 11
Lack of penetration 11 11 13

* several separeted defects

Table 2 Flaw height measured in butt welded
specimen
RGeS DATERER(RE S HEIBREERE)

Flaw length (Flaw depth) (mm)
TOFD Imersion Angl.e bean.q
. L technique with
technique technique shear wave
Fatigue crack (1 8 9 (6)
Fatigue crack @ 8 7 (5)
Fatigue crack (3 8 9 (4)
Fatigue crack @ 8 8 (8)
(e~ B*:3(8~11)
Blow hole (8~) ST:3(7~10) (8)
) (0~ B:2(8~10)
Lack of fusion 9~) ST2:(8~10) (6)
. B:4(6~10)
Lack of penetration| 2(9~11) ST-3(7~10) (8)

* several separeted defects

Fig.14 D-scan image for fatigue crack @ by TOFD
technique
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Fig. 15 Image for fatigue crack @ by immersion
technique
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Fig.19 D-scan image for blow hole by TOFD
technique
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Fig.20 Image for blow hole by immersion technique
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Fig.21 Image for blow hole by angle beam
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Table3 Flaw length measured
specimen

RFER & DRITEFER (LR FEARRE)

in L-shaped

Flaw length (mm)
TOFD Imersion Angl_e bea”.‘
. L technique with

technique | technique shear wave
Fatigue crack 1 - - -
Fatigue crack 2 10 11 11
Fatigue crack @ - - -
Fatigue crack @ 11 10 11
Blow hole 11 17% 12
Lack of fusion - 12% 8
Lack of penetration - 5 8

* several separeted defects

Table4 Flaw height measured in L-shaped
specimen

Flaw length (Flaw depth) (mm)

TOFD Imersion Angl.e bean."

. . technique with

technique technique shear wave
Fatigue crack (1D 7 7 (6)
Fatigue crack @ 5 6 (5)
Fatigue crack @ — 7 (5)
Fatigue crack @ 6 7 (5)
Blow hole <1(6~) | Bx2(56~7) (5)
Lack of fusion - B:2x(4~6) @)
Lack of penetration — B:2(5~7) (5)

* several separeted defects
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