Table 1 — Relative cost and other characteristics of various NDT methods

Test method
Important
considerations Ultrasonics X-ray Eddy current Magnetic particle Liquid penetrant
Capital cost Medium to high High Low to medium Medium Low
Corsumable cost Very low High Low Medium Medium
Time of results Immediate Delayed Immediate Short delay Short delay
Effect of geometry Important Irrportant Imporant Not teo impartant Not teo important
Access problems Important Impertant important Important Important
Type of defect Internal Most External External Surface breaking
Relative sensitivity High Medium High Low Low
Formal record Expensive Standard Expensive Unusual Unusua!
Operator skill High High Medium Low Low
Operator traiming Important Important Important Important
Training needs High High Meclium Low Low
Portability of equiprnent High Low High to medium High to mecdium High
Dependent on material Very Cite Mery Magnetic only Little
composition
Alility to automate Good Fair Good Fair Fair
Capabilities Thickness gaging: some Thickness Thickness gaging; Defects only Defects only
COMpOS| ition testing gaging grade sorting
Table 2 — f‘ompc rison of various NDT methods
Method Characteristics detected Advantages Limitations Example of use
Ultrasonics Changes in acoustic impedance  Can pengtrate thick materials; Narmally requites coupling Adhesive assemblies

Radiogranty

Visual ontical

Ecldy current

Liguid
panetrant

Magnetic
particles

causead by cracks, nonbonds,
inclusions, or interfaces

Changes in density lram voids,
nciusions, material variations;
placerrent of internal parts

Surface characteristics such

as finish, scratches, cracks,

or color; strain in transparent
materials; corrosion

Changes in electrical
conductivity caused by

material variations, cracks,
vods, orinclusions

Surface openings due 1o cracks,
porosity, seams, or folds

Leakage magnetic fiux caused
by 5urface m near-surface
cracks, voids. inclugions, or
material cr ge@metsy changes

axcellent for crack detection;
can be automated

Can be used to inspect wide
range of materials and
thicknesses; versalile; film
orovides record of inspection

Often conveniant; can be
aulomated

Readily automaled:
maderate cost

Inexpensive, easy to use,
readily portable, sensitive to
amall surface flaws

Inexpensive or moderate cost,

sensitive both to surface and
near- surface flaws

1o material either by contact
to surface or immersion in

a fluid such as water, Surface
nesds to be smooth,
Hadiation safety requires
precautions; expensive;
detection of cracks can be
difficult unless perpendicular
to x-ray film

Can be applied only to
surfaces, through surface
openings, or to transparent
material

Limited to electrically
conducting materials;
limited penetration depth

Flaw must be open to surface.

. Notuseful on porous materials.

or rough swfaces - -
Limited to ferrofmgneiic
malerial; surface preparation
and post-inspection

demagnetization may he required

for bond integrity;
farminations; hydrogen
cracking

Pipeling welds for
penstration, inclusions,
andl voids; intermal
defects in castings

Paper, wood, or metal
for surface finish and
uniformity

Heat exchanger tubes
for wall thinning and
cracks

Turbine blades for surface

_cracks or porosity;

grinding cracks
Railroad wheels for
cracks: large castings
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