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Abstract
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Conventional ultrasonic thickness measurement is to be considered as the assumption that the ultrasonic velocity is known.
In actual applications the velocity is often not well known and access is often limited to one side. This paper aims at
determining the ultrasonic velocity and thickness of plates with parallel or wedged surfaces using contact measurements
made on one surface only. For wedged plates the thickness at one point and the wedge angle are determined. Equations
are used for determining the ultrasonic velocity, thickness and wedge angle of the plate based on the times-of-flight measured
by two contact transducers coupled to one surface. The time-of-flight of the obliquely reflected longitudinal wave echo
was measured as a function of the separation between the two transducers. In addition, a simulation was made for comparing
the experimental data and a FEM image. Experiments and simulations were performed on flat and wedged plates of

aluminium materials; the calculated results for the unknown quantities are generally agreed with them to some degree.
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Fig. 1 Configurations in longitudinal wave echo
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Table 1. Parameters of wedged plate samples

Materials UT velocity | Thickness at Wedge
(m/s) x = 0(mm) angles
Aluminium 6,420 19.6 0°, 3°, 8°

Fig. 4 Ultrasonic setup system

Fig. 5 Typically ultrasonic signal

Fig. 6 Typically skip separation
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Fig. 7 Typical UT echoes taken from wedged plates
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Table 2. 0°-wedged plate

Aluminium
Skip(mm) 30
v=06,420m/s(Al) 6,650
d=20.0mm 20.7

776

0~40% 2345 7R 2 & Ye YA A2e o &
A vebdct. shAlgE SNH|ZE 2] HoAof dtt. YRl ETt
£EY| 23uEE0 RAS vIE 31 3% 24 THAL

T USE 9 & £ sith

4.2 x|

HjAT ¢,t, Dty 2702 NFHIA SAHsg o 2
o &5, B4 2 RAEE A ol 29y 2 Az
o] Zthal 7HAste) ZANE A&ttt YR Zo] 8° Lt
A 7HA = Aoket Whel 220k &1, £7) U YAZE FAl
ZAo| fa 3l do} o8 YL o)A A HOE o}
4] Wy o 2 13k9ic). Tables 3, 4= A3 WS o]&3}

o] 3°, 8° YA|7He 2 490 YolEE Uehth 2aE »
W 2714 o $AR ATE 20 A2l Ze AT E o
Ao 2ok A20)ES ALET Table 39} 42 7 3]
A e 03%~5%A01E UeRL glom SEolAL Tha
16%~6.5% 30| UET olck. YAzto] T A Hoj o}

'l_.

Table 3. 3°-wedged aluminium plate

Method
Skip(mm) 30
v=6,420m/s 6,650
d=19.6mm 19.1
=3 3.11

Table 4. 8°-wedged aluminium plate

Method I
Skip(mm) 30
v=6,420m/s 6,670
d=18.4mm 19.3
=8 8.40

(a) 0° wedged plate

(b) 3° wedged plate

D ——

(c) 8° wedged plate

Fig. 8 FEM simulation
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