


ADVANCED MATERIALS, MANUFACTURING AND TESTING

Table 1. Suitability of Traditional Radiographic NDT Methods for Various Types of Discontinuities in Light and Heavy Metals.[3]
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Surface cracks*®
Internal cracks

Voids

Thickness

Metallurgical variations

Thickness
Laminations

Voids

Seams
Pipe
Cupping

Inclusions

Cold shuts
Surface cracks
Internal shrinkage
Voids, pores
Core shift

Laps
Inclusions

Internal bursts
Internal flakes

Cracks and tears

Shrinkage cracks

Slag inclusions
Incomplete fusion
Pores

Incomplete penetration

Heattreat cracks
Grinding cracks

Fatigue and heat cracks
Stress corrosion
Blistering

Thinning

Corrosion pits

_4- Good, 3 - Average, 2 - Fair, 1 - Poor

ic for radiography methods. Radiation sources can pose health ~ CURRENT TRENDS AND FUTURE ADVANCEMENTS

and safety risks which is another disadvantage of the method.  In order to meet the constantly changing demands of industry,
The tedious film processing requirement of radiography and ~ various new sources of radiation, such as neutron generators
associated special facility requirements have traditionally been ~ and radioactive isotopes, are continually being developed.
a distinct disadvantage; however, with the advent of digital ~ Other ongoing advances also include improved X-ray films and
imaging and computed radiography many of these limitations ~ automatic film processors, as well as improved or specialized
have been overcome. radiographic techniques.
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However, with today’s technology it is now possible to gener-
ate images of higher quality and sensitivity. The higher quality of
radiographic images is primarily due to improved films that have
a wider variety of available grain sizes. Also, with the addition of
computers and other advanced electronic systems to the process,
the advent of digital radiography has proved to be a large
advancement within the industry.

With the use of digital radiography, a radiographic image cap-
tured today can theoretically be preserved forever and sent any-
where in the world almost instantly. In earlier cases, there had to
be concerns with deterioration of the image that no longer have
to be taken into account today. This ability to continually
improve the process has led to growth of radiography into
numerous industries. Radiography has seen expanded use in
industry to inspect welds and castings, airbags and canned foods,
to name a few. The area of metallurgical material identification
and security systems has also employed radiography NDT at air-
ports and other facilities with security needs.[1, 5]

CONCLUSION

Radiography is a mature NDT method that can be used to effec-
tively detect several types of discontinuities embedded within a
variety of types of materials and components. Since the method

7Tub|e 1. Radiography Summary
Voids

Inclusions

Cracks

Discontinuity types
(e.g. what types the method can detect)

Density changes
* Weld defects

Size of discontinuities

Limitations

Film limitations

Advantages

techsolutions B

has been in use for many years, the drawbacks and shortcomings
are well-known. Some of these limitations have been overcome
with the rapid advancement of digital technology. Radiography
has continued to evolve by embracing certain aspects of the
digital era, and consequently it has become a more flexible and
viable method for nondestructive evaluation.
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Non-uniformity of material

Discontinuities that exhibit 1% or more absorption difference relative to surrounding region
Advanced systems can detect flaws as small as 0.001 inches

Orientation of inspection sample

Not suitable for surface defects

As thickness increases, detection effectiveness decreases
Large amounts of equipment required for non-portable setup

Manual image interpretation

Can be used to detect defects in a variety of materials

Can detect internal defects

Permanent inspection record

Objects radiographed range in size from micro-miniature electronic parts to
large missile components

* Makes it easier to maintain a defectfree and uniform product line

Inspector training (level and/or availability) * Variety of programs available nationally to study the science of radiology

Inspector certification required * Radiation safety training is critically important
» ASNT offers certification for radiography safety

Equipment ¢ Portable or fixed setups depending on industry/company requirements and desired function
* Traditional radiography requires film development facilities and equipment

Relative cost of inspection e Depends on setup, but cost can be greatly reduced with the use of portable equipment
that requires less space
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