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This good double wedge weld is characterized by a gentle sweeping transition
with no excessive thickness reduction or profile distortion.  The squeeze out
beads are uniform, symmetrical and moderately sized.
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Weld TrackSqueeze Out Bead #1 Squeeze Out Bead #2
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Columnar crystals at weld interface
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Columnar crystals at weld interface
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Squeeze-out bead
Columnar crystals
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Squeeze-out bead
Columnar crystals
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Columnar
Crystals



¡ The appearance of the weld’s morphological features depend on the welding 
parameters used.  In the columnar region, elongated spherulites oriented along 
the flow direction form since the molten material is pushed laterally to form the 
squeeze out beads. The deformed crystals indicate that crystallization has taken 
place under a shear stress.  Hence the crystals at the weld interface possess a 
stress-induced crystal structure because they were formed under the influence of 
a flow stress.

¡ A plane or region of highly coloured rainbow patterns (known 
as Birefringence) indicates a plane of higher stress. High residual stress areas can 
occur for example if the weld zone is too cool or if it is formed too quickly and the 
partially molten material crystalizes while being pushed out laterally (i.e. 
sideways) by the nip rollers. Regions of high birefringence signal an adverse 
condition in the weld since fracture can initiate in these zones due to them acting 
as stress concentrations.
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¡ The columnar crystals are seen across the weld interface are most important for 
weld strength. These crystals are transversely striated structures that form while 
under a shear field.  It is optimum if these crystals are small and regular because 
larger crystals are more likely to have defects and hence exhibit more brittle 
behaviour.  Since geomembrane weld generally cool more slowly than the parent 
sheet the weld interface shows visible columnar crystals or grains whereas the 
polyhedral spherulites in the parent sheet as too small to resolve.

¡ Note since we are microtoming very thin slices (< 10 micron) small tears, thin 
spots and creases can occur from time to time and these are labelled 
as artefacts and can be ignored.  The thin microtomed slices are mounted 
between glass slides with a mounting oil (to reduce refractive index differences) 
therefore there can be black circles appearing on the image and they can be 
ignored.
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