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Weld Discontinuities

Sl p Osesl 1. Design related: e.g. choice of wrong
Ultrasonic Testing (UT) type of weld joint, problem with design
of structural details, etc.
S ewib 2. Weld process: e.g. porosity,
undercut, slag inclusion, overlap, lack
ah Saa b S5 ey of fusion (LOF), spatter, etc.
H g et 3. Metallurgical: e.g. cracks, fissures,
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Weld Defects Weld Defects

« Lack of Sidewall Fusion is seen as
elongated parallel or single darker
density lines, sometimes with darker
density spots.

« Incomplete Penetration is seen as
a darker density band, with very
straight parallel edges, in the center
of the width of the weld image.

* Generally run in straight lines in the
lengthwise direction.

« Porosity is easily seen with
radiographic testing because of its
volumetric nature.

« Excessive Penetration is seen as
a lighter density in the center of the
width of the weld image, either
extended along the weld or in
isolated circular “drops”.

» Rounded and elongated darker
density spots in clusters with the
clusters randomly spaced.
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Typical Weld Defects Typical Weld Defects

® Undercut: A groove melted into the base
metal adjacent to the toe or root of a weld ® Overlap: The protrusion of weld metal
Undercut and left unfilled by weld metal Overt beyond the toe, face, or root of the weld
verlap
Eianaive Misalignment t}
underbead
. . . . . ® Slag inclusions: Nonmetallic solid mate-
. :ﬁ’”""“’g" voids: Cavny-type d1scontu_1u- rial entrapped in weld metal or between
ities normally formed by shrinkage during weld metal and base metal
Shrinkage solidification Slag
grooves
Referance: Industrial Radiology, Appled Referance: Industrial Radiology, Appled

Science Publishers Science Publishers



'_uﬁ_

Typical Weld Defects Typical Weld Defects

Lack of
root
5 Lack of
penetration root fusion
Lack of
Lack of sidewall
penetration fusion
Referance: Industrial Radiology, Appled
Science Publishers
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Reference Images — AGFA
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Fi 6 Identification of cracks according to location
8+ © i veld and base metal. 1, craer crack in
weld mefal; 2, transverse crack in weld metal; 3,
transverse crack in HAZ; 4, longitudinal crack in weld
metal; 5, toe crack in base metal; 8, underbead crack in
base metal; 7, fusion-line crack; 8, root crack in weld
metal; 9, hat cracks in weld metal
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Weld Inspection Techniques

Sindgle Yee ground flush s

approx. limit of heat affected Zone (HAZ)

*The single V butt weld, ground flush, permits wide variety in the
SW angles for inspection.
*This procedure can be tailored to the weld profile.

Source: Ginzel
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Weld Inspection Techniques

*Recommended b6 vee putt wald
procedure for
inspecting
double V butt
weld.

Part skip for
lower V, and full
skip for upper V.

*Angles used
depend on weld
profile.

Source: Ginzel
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Weld Inspection Techniques

«If the weld is
ground flush,
transverse

defects can be
found directly
in pulse-echo.

«If not, a pair
of transverse
transducers
can be used in
pitch-catch

Source: Ginzel
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Weld Inspection Techniques

Single WVee unground roat
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guide used either side to
maintain fixed distance
toroot or hacking har signal

Geometry is a major factor with unground welds, and can severely
limit the angles used. The procedure can include guides to help the
operator position the transducgg’u gorrectly for the root.

rce: Ginzel
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Weld Inspection Techniques

Tee joint - double bevel
*The double !

bevel T-joint
can be
inspected from
all sides;
fortunately, as
the geometry

£
) . v fully penetrated but
is otherwise v potertially cracked
not good.
Source: Ginzel
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Weld Inspection Techniques

tandern pair for
specular reflections

Tandem probes work well for vertical defects, e.g. unfused lands
in the centre of a double V. The two transducers must be kept a
fixed distance apart for a given depth.

Source: Ginzel
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Region Zone ldentification
Cap Region I‘-‘" Cap 2.5mm
/ Fill3 2.1mm
Body Region ,"‘ Fill2 2.1 mm
/ Filll 2.1mm

. Hot Pass 2.7 mm
Root Region

Root 1.5mm
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L‘Meg)g, Jqu 8420 AUT system In operation

Acknowledgments to Olympus NDT




Fig a4 Lack of fusion in (a) a single-Y-groove weld
. and (b) double-V-groove weld. Lack of pen-
etration in (c) o single-V-groove and (d) a double-
V-groove weld
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‘Weld discantinuities affecting weld shape and contour. (o) Undercut and overlapping in a fillet weld.
Fig. 5 Undercut and overlapping in o groove weld. ¢) ond (d) Undertl in groors werds © ©
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