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Position Control Technique of Ultrasonic Scanner for an
Automated Ultrasonic Testing Using Surface Wave
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Abstract In order to replace the manual ultrasonic testing(UT) with an automated UT(AUT), a scanner
which enables us to control the positions of a transducer is essential. Encoders have been commonly used
to obtain the position information from the conventional scanners controlled by motor. Encoders have
various advantages in many aspects. However, if the slip of motor wheel occurs during scanning, various
errors are involved in the position accuracy. Thus, the position information of encoders becomes meaningless
in case of slip. The reliability of AUT results may become serious problem. Hence, slip must be avoided,
but it can not be completely avoided at present time. In this paper, a new idea that surface wave is used to
solve this problem and replace encoders has been proposed. It is shown that this idea can be employed in
AUT scanner without encoders. That is, one transducer transmitting surface wave is fixed and the other
transducer attached to the scanner receives UT signal. Then, computer calculates the present position of
scanner based on the information given by surface wave. Thus, the movement of a scanner can be

controlled by the amount of input based on the information obtained.
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scanner
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Fig. 1 Position control using surface wave
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- Adjustable Pulse Amplitude: 50 to 400 V

- Square Wave Adjustable Pulse Width: 80 ns
to 1 ms in 20 ns Steps

- Damping: 50, 100, 200, 400 Ohms

- Frequency Response: 0.5 to 30 MHz

- Gain Range: 0 to 98 dB, 0.5 dB Increments

- Low-Pass Filters: One Pole (5 and 10 MHz)

- Adjustable Digitization Rate(Selectable of 1, 2,
5, 10, 25, 50 MSPS)
- 8 kbytes Sample Memory Divided Between
the Two Channels
- External RF Input Available: Voltage Range

+/- 0.5 Volis

- Dynamic Range: 40 dB

- Maximum  Number

Points: 16

of

- Maximum Sample Range Size:

Channel

Operator

Selected

4 kbytes per

SElE

Ups

o

Scanner

TR

Surface wave Transducer

Fig. 3 Typical UT scanner system
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Fig. 4 Data acquisition system for surface wave
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Fig. 5 Ultrasonic pulser-receiver board
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Fig. 8 Menu of position control
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Table 1 Specification of surface wave transducer

T = 49
Freq. 1.5MHz (0.48%)
Element Dia 3/8" LZT ceramic
Wedge mat. Lucite (Physical Acous. Co.)
Incidence angle 65°
Refracted angle 89°
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Table 2 @ Table 39| A

No. I£7{2l(S) | HMEAZHT) | EHSS

1 50 mm 16.8 us

2 100 mm 336 us

3 150 mm 504 us

4 200 mm 67.4 us

5 250 mm 842 us | 2970
m/s

6 300 mm 100.9 us

7 350 mm 117.8 us

8 400 mm 134.7 1s

9 450 mm 151.5 us

10 500 mm 168.3 us

Table 3 Measured error for position control

No. ol&Hal | elEAHal | A | 2
{mm) {mm) (mm) (mm)
1 50.1 50 0.1
2 100.1 100 0.1
3 1499 150 0.1
200.1 200 0.1
5 250.2 250 0.2
0.2
§] 3001 300 0.1
7 349.9 350 0.1
8 402.2 400 0.2
g 4501 450 01
10 499.9 500 0.1
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