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VII.  WELD-FORCE CHANGES 
 
Figure 4 illustrates the simulation of nuggets of weld forces of 4, 5 and 6 kN, respectively. Other 
welding variables were held constant. 
 
 
 
 
 
 
 
 
Figure 4.  SORPAS software generated nugget profiles at 4, 5 and 6 kN, respectively. 

 
VIII.  TITANIUM CARBIDE-COATED ELECTRODES (TICAPS) 
 
Titanium carbide-coated electrodes, known for their surface, which is seven times harder 

Figure 5.  Left are titanium carbide-coated electrodes (TiCap) and, right, an SEM cross-
section of a used TiCap showing the coating’s effectiveness in retarding molten zinc alloys’ 
attempt to migrate, once vapourized in welding, into the copper alloy electrode. 
 
than copper chromium zirconium (Ref. 5) and able to delay electrode degradation (Refs. 6 & 7), 
were tested for the width of the weld ing lobe against similar but uncoated standard copper 
chromium zirconium electrodes using standard American Welding Society testing procedures 
(Ref. 8). The tests were designed to measure and compare the relative operable sizes of the two 
types of electrodes’ welding lobes.  
 
 
IX.  EXPERIMENTAL RESULTS 
 
Comparisons from simulations to actual test results were interesting, and, overall, achieved a 
correlation of approximately 90%. Fine-tuning of the simulations can present even closer results, 
although this takes additional time. The simulations certainly provided a useful background of 
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