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General—Ultrasonic testing is a versatile nondestructive inspection method which is applicable to most solid
materials, metallic or nonmetallic. Materials inspected include steel, aluminum, cast iron, concrete, rubber,
glass, and plastics. Through these tests, surface and internal discontinuities such as laps, seams, voids,
cracks, blow holes, inclusions, lack of bond, and porosity can be detected. Material thickness can be
accurately measured from one side. Under certain conditions, materials at elevated temperatures can be
inspected.

Totally automatic systems are in use in heavy industry. Location of defects can be marked on parts, or graphic
recordings made of parts. Parts can be automatically removed from a processing line when defect severity

exceeds established limits.
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transducers driven by appropriate electronic circuitry. Test frequencies used ar

usually between

1 to 25 MHz, and the pulse repetition rates from a few hertz to thousands of hertz. Since air will not support
these ultrasonic signals, a liquid such as water or oil is used to couple the energy from the transducer into the
material under test. Ultrasonic transducers, often called search units, are typically less than 25 mm (1 in) in
diameter. Thus, when inspecting large objects, it is necessary to scan the object with the transducer.
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5. Types Of Tests

5.1 Pulse Echo—A pulse of ultrasonic energy is transmitted into the part. The time required for the reflected
energy to return to the transducer is observed. A discontinuity is usually indicated by:

a. Reflections received from locations where no physical discontinuities (such as end faces, grooves, or
holes) are known to exist
b. Loss of the reflection from the known physical discontinuity

5.1.1 ADVANTAGES

a. Single tranducer operation permits inspection with access to only one side of the material
b. The fesolution and sensitivity of this method, in most applications, is superioritg other ultrasonic
methods

5.1.2 DISADVANTAGES—The minimum thickness of material which can be inspected is.about 0.254 mm (0.01 in)
with present-day equipment.

5.2 Through Tegting—Either a pulsed or continuous beam of energy is coupled into the material from one
transducer. A second transducer, placed in a position to receive the transmitted energy, regeives the energy
leaving the material. Changes in the amplitude of the received energyindicates discontinuiti¢s in the part.

5.2.1 ADVANTAGHS

a. The energy passes through the part only one timepermitting this test to be used on|materials difficult
to penetrate
b. Very|thin materials can be tested

5.2.2 DISADVANTAGES

a. Precysion fixturing for two transducers and preparation of two test surfaces are requirgd
b. The &ccuracy is usually less than)in Pulse Echo testing
c. Depth of discontinuity cannet be determined

6. Procedure—Two techniques,€antact testing and immersion testing, are used in ultrasonic ipspection. In any
application, the material under test should be cleaned to remove any loose particles pr scale prior to
inspection.

6.1 Contact Tesjing—The transducer is placed directly against the material under test. A film pf liquid couplant
(i.e., water, ojl, glycerine) is required between them.

6.1.1 ADVANTAGES

Relatively low cost equipment

Portable battery operated equipment available

Good sound penetration

Surface defects can be detected by transmitting a surface wave along the outside contour of most
parts. Results are a direct function of surface smoothness, improving with better surface.
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A reasonably smooth surface finish is required
The energy cannot be readily focused to obtain increased resolution and sensitivity in a given area
Difficult to control shape and direction of beam
The transducer is subject to wear thus requiring replacement or wear/shoes in some applications

itivity is variable, depending upon the efficiency of the coupling

Immersion Testing—The material to be inspected is placed in a reservoir of couplant liquid. The transducer is

immersed in

the reservoir and accurately positioned relative to the material under test.

Water columns

between the transducers and the test surface may also be used where immersion is undesirable.

ADVANTAGHS
a. The g¢nergy can be focused or shaped for the part, permitting increased resolution an
b. Immersion coupling facilitates the inspection of nonuniformly contoured parts
c. Bettgr close-to-surface resolution than other ultrasonic techniques
d. Lends to automatic inspection and recording of results
e. Trangducer wear is minimized
f. Test fesults are more repeatable
DISADVANTAGES
a. The requirement of immersing the sample
b. The pecessity of accurate positioning of the material)and transducer(s)
c. The sample (or object) size is limited by the size‘of the immersion reservoir
d. Equipment is expensive when compared to centact techniques
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