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Much of welding inspection revolves around Visual Inspection.  There are times 
when Only Visual Inspection is not sufficient, or doesn’t give the inspector all the 
information needed.  It would be common that the inspector would not be able to 
witness every individual pass or verify fit up on all joints.

Destructive Testing gives us information on Soundness, Tensile and Impact Strength 
or Hardness.  But as the name implies, these are destructive tests.  Once the 
testing is complete, the components aren’t typically usable.

Inspectors rely on NDE after welding is complete.

They also need to insure that those performing NDE are qualified.

American Society for Nondestructive Testing Recommended Practice No. SNT-TC-
1A

(This is a “recommended practice” that becomes a required standard when the 
words “shall be qualified per ASNT-SNT-TC-1A” are used.)
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Limitations:
Which method will find the best result for the circumstance?
•Radiographs (RT) work well to find cracks parallel to the radiation beam but would struggle to find laminations in plate.
•These laminations would be easier to pickup using Ultrasonic Testing (UT).
•Die-Penetrant (PT) would easily pickup discontinuities that come to the surface but would not pickup sub-surface 
discontinuities.
•Magnetic Particle (MT) can pickup some sub-surface discontinuities, but would not work on non-magnetic materials such as 
some Stainless Steels.
Acceptance Standards:
“All welds shall be radiographiclly (RT) examined” has no meaning if an acceptance standard is not referenced.
Acceptance Standards must state:
•Each type of discontinuity,
•If acceptable, what is the maximum size and/or number of each
Cost:
There are 2 basic factors:
•Cost of equipment

•RT & UT equipment can be costly.
•MT & PT equipment is fairly inexpensive.

•Cost to perform
•UT can be setup in production process for 100% inspection (Fabricating welded pipe).
•RT & UT can leave a permanent record.

A single method may not be enough…
•Typically in building construction (>5 stories), 100% VT, 100% UT/MT of Grooves, 100% MT Fillets.
•Typically in piping systems 100% VT, 10% RT of Grooves, 10% PT of Fillets

•What’s the difference between 10% RT and 100% RT?
•10% monitors quality (low cost)
•100% Insures compliance (high cost)
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Remember!!!

Evidence needed by the Inspector is provided by the governing Codes, 
Standards, Specifications or Job Requirements.

The Weld Inspector can not accept less nor ask for more than is required 
by these documents.
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Penetrant Testing

employs penetrating fluid applied to a surface.

2 general classifications:

Visible Dye and Florescent

Florescent is more sensitive.  Uses ultraviolet (black) light.

Typical 4 Steps:

Precleaning

Apply penetrant (dwell time)

Remove excess penetrant

Apply developer

See ASTM E-165

Use on any magnetic or nonmagnetic material.
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Involves the establishment of Magnetic Fields within the material for examination.  

Used to locate surface and near surface discontinuities.

Material must be ferromagnetic:

Carbon Steel

400 Series SS

The discontinuity is reveled by the buildup of iron powder.

Particles may be:

Dyed for greater visibility (red, blue, green)

Coated w/floresent dye & viewed w/Ultraviolet light.

Current can be passed through the component or the component can be placed in a 
magnetic field.

AC Advantage/Disadvantage = Particles move more freely.  Better results on ruff 
surfaces.  Tends not to pickup subsurface discontinuities.

DC Advantages/Disadvantages = Tends to detect discontinuities below surface.  
Particles don’t move as well.



12



13



14



15

Radiographic testing is suitable for all materials.  Radiograph is very dependant on 
weld joint location, joint configuration and material thickness.

Radiography uses X- or gamma radiation that penetrates through the part and 
produces an image on a film.

The density of the material in a discontinuity (air in the case of a crack, incomplete 
fusion or porosity) is less than that of the solid material.

Different density materials weaken the radiation in different amounts and 
consequently produce differences on the film.

A means of determining film density  This is done through the use of a densitometer

To indicate the acquired sensitivity of a radiograph a device referred to as an Image 
Quality Indicator (IOI) or penetrameter is placed adjacent to the weld or area of 
interest.

The petetrameter is a specific thickness and contains a series of holes having 
different diameters.  The sensitivity of the radiograph is determined by which of the 
3 holes is visible on the radiograph.
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Applicable to most all materials

Uses sound transmitted through part.

Discontinuities reflect this energy.

A transducer transmits a pulse of high frequency sound into and through the 
material.  The reflective sound is received from a discontinuity, the opposite side, or 
the other surface of the part.  The reflected sound is received as an echo which, 
together with the original pulse, is displayed on the screen of a cathode ray tube 
(CRT).

Before testing is begun, the instrument is calibrated against a referenced standard.  
For structural welds this standard is typically AWS D1.1 and the standard reference 
block is typically the ones developed by IIW (International Institute of Welding).

This standard and these blocks are designed for both Angle Beam and Straight 
Beam testing.
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