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Discontinuities –

Imperfections in welds or base metals

Not all discontinuities are defects

Defects –

A discontinuity that exceeds acceptable limits
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The criteria used to discriminate between acceptable imperfections and defects are 
described in the following terms:

•Type of discontinuity

•Size of discontinuity

•Location of discontinuity

All 3 must be considered to judge whether a discontinuity is severe enough to be 
considered a defect.
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See:  Understanding-Weld-Discontinuities-IT-2006.pdf

Porosity, Inclusions, Under fill, Incomplete Fusion, Incomplete Joint Penetration, 
Overlap, Undercut, Lamination and Delamination, Seam and Lap, Lamellar tear, 
Crack, Arc Strike
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Porosity results when gas is entrapped in solidifying metal.  Entrapped gas comes 
from gas used in welding process or gas released from chemical reactions.

Rounded or Cylindrical (called piping porosity or worm holes).

Typically, small amounts do not intensify stress.

Less critical compared to discontinuities with sharp edges.
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Inclusions –

Solid material entrapped in solidifying metal
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Nonmetallic (Slag and Oxides)

Metallic (Tungsten)



10



11



12



13



14



15

Longitudinal Cracks, Transverse Cracks, Crater Cracks, Throat Cracks, Toe Cracks, 
Root Cracks, Under-bead/HAZ Cracks, Fissures
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Longitudinal Cracks
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Crater Cracks

Typically caused by under-filled craters.
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Throat Cracks
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Toe Cracks
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Root Cracks
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Under-bead / HAZ Cracks
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Fissures are small size separations along grain boundaries.  Easiest to see in 
Electro-Slag Welds.  Can be Hot or Cold cracks.

Microfissures – so small they need magnification

Macrofissures – large enough to see with the un-aided eye.
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Arc Strikes – Unintended melting or heating outside the intended weld deposit area.

Usually caused by welding.

Can be caused by a poor work lead (ground).

Can be a source of:

Undercutting,

Hardening

Localized Cracking

They represent a dangerous condition which could result in catastrophic failure of a 
weldment.
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The size of the discontinuity must be considered when evaluating the structural 
integrity of the entire weld.

Acceptance Standards specify the allowable size in terms of linear dimensions.

Some discontinuities are acceptable as long as their size does not exceed specific 
limits.

Others (cracks) are unacceptable regardless of length.
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The location may suggest the cause as well as the seriousness. 

For structures subject to fatigue, or cyclic, types of load, surface discontinuities are 
generally considered more severe.

In fact…

Small surface discontinuities are often more dangerous than larger sub-surface 
ones.
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Summary:

The Welding Inspector will be asked to examine welds to determine their 
acceptability in accordance with various codes and specifications.

One aspect of this will be the visual identification of weld discontinuities.

The inspector must be capable of identifying the type.
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