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Figure 1 Dispersion curves of phase and group
velocity in steel at a frequency of 200 kHz.

Table 1 Phase and group velocity of 200 kHz
ultrasonic guided waves in each thicknesses steel.

Thicknes Phase velocity ~ Group velocity
[mm] [m/s] [m/s]
1.6 1624 2751
2.0 1775 2914
3.0 2063 3165
3.2 2110 3198
4.0 2269 3295
4.5 2351 3334
6.0 2554 3399
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200[kHz] DA FE F TII#o A0 E— KH A K
W ONLAREE & B E OFRREIXX 1 & 725,
DR SN I 0 ALFEHEE & B E N2 b L,
Bl D EERIZH W 6, 4.5, 4, 3.2, 3. 2,
LO[mm|DFE S O TITFE 1 L7725, W< 72
DIF ENCFEEE & FEHE DMK T3 5 7205
F CORMMNEL 725,
2.2 ESHELZLMMERDAA FRinHhk
BERGHEY I 2L —F (A —a P a—
M. SWAN2D)IZ K VIE X 6, 4, 2[mm]DOHIC
B OBEWRGHIIN2 & 705, M RDIE
ETA R DOERHEEME N L=, Lo,
B CIXao0: DI < W MBIlBE)E T3 A O
D2 TRIOMENH LS RETLHER D -

" Non-contact thickness measurement using guided waves generated by air-coupled ultrasonic., by
TANAKA, Yuusuke, ASAKAWA Taku and OGURA, Yukio (Japan Probe Co., Ltd.).
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Figure 2 Ultrasonic guided wave propagation of

simulation results for thicknesses of 6, 4 and 2 mm.

Figure 3 Guided wave propagation at 2 mm

thickness steel plate.
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Table 2 Time required for peak position change
in steel each thickness.

Thicknes  Peak change time
[mm] [bs]
2.0 9.52
4.0 7.12
6.0 5.12

Table 3 Ultrasonic guide wave propagation
velocity during long and short-distance

Propagarion at Propagarion
Thicknes near at far
[mm] [m/s] [m/s]
2.0 1786 2757
4.0 2118 3074
6.0 2403 3099
i 9 deg
Transmitter 180 J .
- T Receiver
Guided wave —Fs
I Z > | $1.6-6

Steel plate

Figure 4 Experimental setup in measuring steel plate.

a)6.0 mm thickness.

0 i

(b)4.5 mm thickness.
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d)1.6 mm thickness.
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Figure 5 Receiving signals of guided wave at steel plate.
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Table 4 Received time at the envelope peak for
each thickness during long-distance

Thicknes  Reciving time

[mm] [1s]

1.6 154

3.2 143

4.5 138

6.0 136

Transmjtter 100 ¢ deg
H Receiver
5 T__ Steel pipe _
l 120 6 — 4 — 2 mm thickness

114.3

Figure 6 Experimental setup in measuring steel pipe.
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(a) 6.0 mm thickness.
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Figure 7 Receiving signals of guided wave at steel pipe.

Table 5 Received time at the envelope peak for
each wall thickness during short-range

Reciving
Thicknes time
[mm] [bs]
2.0 102
4.0 99
6.0 101

Recgives the guide wave every 10 mm.

o ~
L) ‘L
L) o
[ <y

Figure 8 Gradually move the transmitting
and receiving probe.

Table 6 Received time at the specific peak for
each wall thickness during short-range

Reciving
Thicknes time
[mm] [bs]
2.0 110
4.0 101
6.0 98

NEL o,

T O OFERD BRI E— 7 12 X DR
& C ORI X AR T D BLE 7 £ Dz
MBI, FFE Y — 77 2B O ML E To
FEAT R o BV IBA 23 A2 D BB 4y T DAL R
BRI R 95, RISHLFE IR BE T O 5k
A OFEAfIZ DV THREET D,
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Transmitter 9 deg

%ﬁ Receiver

o

300

Figure 9 Partial reduce thickness test specimen.

Table 7 Reduction margin and receiving time.

Reduce  Reciving
width time
[mm] [us]
0 122
10 126
80 142
Transmitter 9 deg
65 Receiver Receives the guide
wave every 10 mm.
3 16
; 80 R :
< 300 R

Figure 10 Gradually move the transmitting and
receiving probe.
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*100

(c) After throygh redugtion parf.
Figure 11 Waveform changes before and after passing
through the reduction part.

Table 8 Receiving time of before and after
passing through the reduction part.

Probe moving Overlapped distance in Receiving

distance[mm] the reduction partfmm] time[us]
0 0 104
40 40 109
80 80 112
120 40 107
160 0 104
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