ULTRASONIC TESTING

	Total mark:
	
	Group, Name
	


1.
The piezoelectric material in a search unit which vibrates to produce ultrasonic waves is called:

(a)
A backing material

(b)
A lucite wedge

(c)
A transducer element or crystal

(d)
A couplant

2.
A noisy base line, or hash may result in:

(a)
Laminations in the test piece

(b)
Discontinuities at an angle to the test piece surface

(c)
Large grain size

(d)
Fatigue cracks

3.
Sound waves which travel on the surface of a solid in a manner similar to waves on a water surface are called:

(a)
Rayleigh waves

(b)
Shear waves

(c)
Primary waves

(d)
Compression waves

4.
Lamb waves are formed in a part which has:

(a)
A thickness greater that about ten wavelengths

(b)
A thickness approximately equal to the wavelength

(c)
Low acoustic impedance compared to the transducer crystal material

(d)
A thickness of about four wavelengths 

5.
Which type(s) of sound wave modes will propagate through liquids?

(a)
Longitudinal

(b)
Shear

(c)
Surface

(d)
All of the above

6.
Which of the following test frequencies would generally provide the best penetration in a 12 inch thick specimen of coarse-grained steel?

(a)
1.0 MHz

(b)
2.25 MHz

(c)
5.0 MHz

(d)
10 MHz

7.
A common use of ultrasonic testing is:

(a)
Cleaning

(b)
Detecting of sub-surface indications

(c)
Determination of the test piece ductility

8.
Sound waves of a frequency beyond the hearing range of the human ear are referred to as ultrasonic waves or vibrations, and the term embraces all vibrational waves of frequency greater than approximately:

(a)
20 kHz

(b)
2 MHz

(c)
2 kHz

(d)
200 kHz

9.
The cable that connects the ultrasonic instrument to the search unit is specially designed so that one conductor is centred inside another. The technical name for such a cable is:

(a)
BX cable

(b)
Conduit

(c)
Coaxial cable

(d)
Ultrasonic conductor cable grade 20

10.
As ultrasonic frequency increases:

(a)
Wavelength increases

(b)
Wavelength decreases

(c)
Sound velocity increases

(d)
Sound velocity decreases

11.
In an A scan presentation, the amplitude of vertical indications on the screen represents the:

(a)
Amount of ultrasonic sound energy returning to the search unit

(b)
Distance travelled by the search unit

(c)
Thickness of material being tested

(d)
Elapsed time since the ultrasonic pulse was generated 

12.
When a sound beam is reflected:

(a)
The angle of reflection is found using Snell's law

(b)
The angle of reflection equals the angle of incidence

(c)
All the sound energy is reflected unless the acoustic impedance is zero

(d)
Beam spread is decreased

13.
Which of the following circuits converts electrical energy to ultrasonic energy?

(a)
The pulse generator

(b)
The transducer

(c)
The transformer

(d)
The power supply

14.
An instrument display in which the horizontal base line represents elapsed time and the vertical deflection represents signal amplitudes is called:

(a)
A scan

(b)
B scan

(c)
C scan

(d)
A time line display

15.
Which of the following circuits provides short duration, high energy pulses which are used to excite the transducer?

(a)
The pulse generator

(b)
The amplifier

(c)
The transducer

16.
Echo amplitude losses may be caused by:

(a)
Entry surface roughness

(b)
Coarse grain size

(c)
Discontinuity orientation

(d)
All of the above

17.
Which of the following circuits provide current to operate the ultrasonic instrument?

(a)
The pulse generator

(b)
The amplifier

(c)
The power supply

(d)
The sweep generator

18.
Which of the following is a true statement?

(a)
Higher frequencies produce lower sensitivity

(b)
Higher frequencies produce longer wavelengths

(c)
Thicker crystals produce lower frequency transducers

(d)
Longer wavelengths produce higher sensitivity

19.
Which type(s) of sound wave modes will propagate through solids?

(a)
Longitudinal

(b)
Shear

(c)
Surface

(d)
All of the above

20.
The amount of beam divergence from a crystal is primarily dependent on the:

(a)
Type of test

(b)
Tightness of crystal backing in the search unit

(c)
Frequency and crystal size

(d)
Pulse length

21.
In ultrasonic testing, a liquid coupling medium between the crystal surface and the part surface is necessary because:

(a)
Lubricant is required to minimize wear on the crystal surface

(b)
An air interface between the crystal surface and the part surface would almost completely reflect the ultrasonic vibrations

(c)
The crystal will not vibrate if placed directly in contact with the surface of the part being inspected

(d)
The liquid is necessary to complete the electrical circuit in the search unit

22.
Lower frequency transducers are normally used:

(a)
In contact testing applications

(b)
In angle beam testing applications

(c)
In immersion testing applications

(d)
Where deeper penetration is required

23.
Which of the following is a likely effect of a rough test piece surface?

(a)
An improved ultrasonic signal to noise ratio

(b)
A more penetrating sound beam

(c)
Loss of discontinuity signal amplitude

24.
Wavelength is:

(a)
The distance from the crest to the next trough of a sound wave

(b)
The time required for a sound wave to propagate from a trough to the next trough of a sound wave

(c)
The distance a sound wave travels in one second

(d)
The distance from trough to trough or from peak to peak of a sound wave

25.
The formula Sin A/Sin B = VA/VB is known as:

(a)
The Fresnell relationship

(b)
Snell's law

(c)
The law of sines

(d)
The critical velocity ratio

26.
The process of comparing an instrument or device with a standard is called:

(a)
Angulation

(b)
Calibration

(c)
Attenuation

27.
Ultrasonic testing is:

(a)
Mechanical energy with a speed of propagation faster than the speed of sound

(b)
Sound which has a frequency or pitch above the range of the human ear

(c)
The science of discontinuity detection using ultrasonic sound

(d)
Mechanical vibrations below the frequency of human hearing

28.
Typical ultrasonic testing frequencies are:

(a)
50 kHz to 1 MHz

(b)
200 kHz to 25 MHz

(c)
10 MHz to 100 MHz

(d)
1 MHz to 5 MHz

29.
25 million cycles per second' can also be stated as:

(a)
25 kHz

(b)
2500 kHz

(c)
25 MHz

(d)
25 Hz

30.
Which of the following circuits provides timing signals to the pulser?

(a)
The clock

(b)
The amplifier

(c)
The pulse generator

(d)
The sweep generator

31.
Which of the following search units would contain the thinnest quartz crystal?

(a)
A 1 MHz search unit

(b)
A 5 MHz search unit

(c)
A 15 MHz search unit

(d)
A 25 MHz search unit 

32.
Acoustic impedance is defined by which of the following relations?

(a)
Material density/wavelength

(b)
Material density x velocity

(c)
Velocity/wavelength

(d)
Velocity x wavelength

33.
The upper limit of human hearing is normally considered to be about:

(a)
12 kHz

(b)
16 kHz

(c)
20 kHz

34. Moving a search unit over a test surface either manually or automatically is referred to as:

(a)
Scanning

(b)
Attenuating

(c)
Angulating

(d)
Resonating
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