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Abstract Typically, a wedge is involved to generate effectively high inspection angle in pipe weld inspection using
phased array ultrasonic technique. But the usage of this wedge for weld or access limited area can cause coverage
limitation for the examination volume because of the wedge front length. Therefore, the shear wave phased array
probe which can generate high inspection angle without wedge is essentially necessary. In this paper, the shear
wave phased array ultrasonic probe which can generate high inspection angle designed by modeling and
manufactured from the modelling result. And this shear wave probe tested whether it can detect and sizing for
EDM test block that contains various depth. As results, the experimental results show that the designed shear wave
phased array probe can detect and size with reliable accuracy. Therefore if this phased array probe apply in field
inspection, it is expected that it show more reliable inspection result for plant structure having access limitation.
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Fig. 1 Access limitation caused by phased array
probe wedge
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Table 1 Specification of phased array ultrasonic
transducer for shear wave

Parameter Design Value

Frequency 5 MHz
No. of elements in primary axis 32

Primary axis pitch 0.3 mm

Inter element spacing 0.1 mm

Width of element 7.0 mm

Total active length 9.5 mm

Pulse duration < 700 ns
Bandwidth(-6dB) 55%
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Fig. 3 The beam computation result for designed
shear wave phased array probe
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Fig. 4 CIVA modelling results for EDM notches

Fig. 49] 2 gdlA e =3 tip 4359
£8 Z=A3}aL echo dynamic AZE AAFSEATH
Fig. Sele BEE€ =4 2oz REH il s
9] echo dynamic 213 E YEMATE =7t 7}
A 10% =x19 JAEFE -104 dBe]H, 80%
=39 »EL 1.1 dBE A4te] HUTh

SCANNING

~20.)4.6)0.0-7.0-5.0 3.0 —.00,0
SIAND TN

13 200 300 400

Fig. 5 Echo dynamic curve for EDM notch block

6
Qe 289 wEA

denedeh. AgE

BEAS cisfd A2 A A=s Ul 93
o

&
o 2
2=
T
Al
=
o

204101 ON

AC b o8 02
Fig. 6 Shear wave phased array ultrasonic probe

Lno ni

Fig. 7 Stainless steel EDM notch block



vl o} 2 AALE 8 A A 32 Al 25 (2012 49) 189

Table 2 Detail Dimension of the EDM notches

Depth Depth Depth Depth
Nl im | o0 || wm | oo
1 2.5 10 5 12.5 50
2 5.0 20 6 15 60
3 7.5 30 7 17.5 70
4 10.0 40 8 20 80
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Table 3 Experimental parameters

Parameter Setting
Gain 40 dB
Digitizing frequency 50 MHz
Inspection mode Pulse-echo
Steering angle 0°~70°
Angle resolution 1°
Voltage 40 V

Focusing Dynamic Depth Focusing

Fig. 8 Acoustical performance test results for shear
wave phased array probe
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Table 4 EDM notch depth sizing evaluation results
(unit: mm)
No Actual Measured Error % Error
#1 2.50 2.77 -0.27 10.8
#2 5.00 5.05 -0.05 1.0
#3 7.50 7.33 0.17 2.2
#4 10.00 9.54 0.46 4.6
#5 12.50 12.68 -0.18 1.44
#6 15.00 14.71 0.29 1.9
#7 17.50 17.31 0.19 1.0
#8 20.00 20.02 -0.02 0.1
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