\

L 1 [ .
N u ﬂ s & B E s Volume 7, Summer 1998

P | NH materials Laboratory « Somersworth, NH + 800-334-5432 + 603-692-4110 * Fax 603-692-4008

Weld Undercut

A notch in the base metal characterizes o weld
undercut. The notch can be in a stress-sensitive location
in the weld. Being in the heateffected zone has altered
the mechanical properties. When changes from the
base metals exposure to heat are combined with the
reduction in cross-sectional notched area, the mechani-
cal strength is greatly reduced.

DEFECTIVE WELDS

Revealing welding flaws through visual inspection.

One element critical to a weld quality system is the
final examination of the weld. Fabricators rely on
radiography or ultrasound to check weld integrity.
However, deficient welds can often be identified
through visual inspection.

This is critical in applications that involve impact,
low temperature or fatigue conditions. A weld with an
undercut should be repaired.

Surface Porosity

Visual weld inspection has the benefits of being
able to be done in-house, causes minimal production
delays and provides immediate feedback to welders
and designers.

This article identifies the various types of weld dis-
crepancies and discusses some visual weld inspection
methods.

Dimensional Discrepancies

Dimensional discrepancies can be found by verify-
ing the structure against drawings

like a weld undercut, surface porosity can often be

detected by eye. Gas bubbles trapped in the weld
material cause this porosity. Surface porosity indicates
porosity throughout the weld.

A polished cross-section of a weld, when examined
under a microscope is distin-

or specifications. Defects often
include warpage, misalignment,
and incorrect joint preparation and
weld size or profile discrepancies.

Even if a weld passes a “fit”
check, they can create serious per-
formance problems by introducing
severe weld siresses where liffle
stress is expected.

Centerline mismatch may cre-
ate a stress riser, which could
exceed the design strength of the
assembly. Likewise, specialized or g
forceful weld fixturing can be used Lo
fo compensate for imprecise dimen- -
sioning. This causes high locked-in

the potential for weld failure.

Dimensional defects can be
avoided by the proper application
of fixtures, welding sequences and
preforms. Be sure to check the
structural specifications before you
begin. Dimensional discrepancy
issues should also be addressed
with the design or manufacturing
englneers.

Fillet Weld Cross-5ection 10X

stresses in the weld itself, increasing | Weld cross-section shows gaod penefration af bot- _
tom but poor penetration at reot and no fusion of | craters created by surface porosity.

left, Some porosity is present.
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guished by its "Swisscheese”
appearance.

The gas bubbles can come
from low quality or gassy metals or
from interaction among weld mate-
rials. However, contaminant's oil or
rust on the weld surface more com-
monly causes it. Minor internal
porosity does not significantly
effect weld performance but sur-
face porosity is a serious condition.

Almost all fatigue fractures begin
at the surface of the metal; any-
thing that interrupts the surface of
the metal is a fatigue crack nucle-
ation point. This would include the

Welds with surface porosity should
always be replaced.

Slag Inclusions

Like porosity, slag inclusions
replace the weld material with a
non-metallic component. These slag
inclusions resemble black shards of
glass on the top of the fillet. Lighter
than the weld material, they fend to







