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Nondestructive Tests
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Foreword—This Document has also changed to comply the new SAE Technical Standards Board Format.

1. Scope—Nondestructive tests are those tests which detect factors related to the serviceability or quality of a
part or material without limiting its usefulness. Material defects such as surface cracks, laps, pits, internal
inclusions, bursts, shrink, seam, hot tears, and composition analysis can be detected. Sometimes their
dimensions and exact location can be determined. Such tests can usually be made rapidly. Processing
results such as hardness, case depth, wall thickness, ductility, decarburization, cracks, apparent tensile
strength, grain size, and lack of weld penetration or fusion may be detectable and measurable. Service results
such as corrosion and fatigue cracking may be detected and measured by nondestructive test methods. In
many cases, imperfections can be automatically detected so that parts or materials can be classified.

The SAE Handbook describes the following nondestructive test methods:

SAE J359—Infrared

SAE J420—Magnetic Particle
SAE J425—Eddy Current

SAE J426—Liquid Penetrant
SAE J427—Penetrating Radiation
SAE J428—Ultrasonic

SAE J1242—Acoustic Emission
SAE J1267—Leakage Testing

Table 1 summarizes the principal features of most of these tests. In addition to the tests described, other
nondestructive tests exist which are less well established, but whose use is expanding. Among these are
microwave tests, holography, and sonic tests. Microwaves are used to locate defects in nonmetallic
substances and to determine some physical characteristics of those materials. Optical holography uses
coherent light from a laser beam to detect strains and defects in materials by means of three-dimensional
imaging and interferometry techniques. Acoustical holography uses ultrasonic waves to image discontinuities
in the interior of solids. Recent refinements in sonic testing permit more objective determination of the
physical properties of cast iron. Complete information concerning each nondestructive test can be obtained
from books listed in the bibliographies of the aforementioned reports.
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