
In this work, we used our in-process inspection system (similar to what we will use in NEWAM project) 

to study the negative effect of welding residual stresses on the hydrogen cracking. The crack was 

monitored in real-time using high-temperature in-process inspection. We manufactured four samples 

using our 6-axis welding robot and in two separate batches. The difference between the two batches 

was the clamping system used, which resulted in different amounts of welding residual stress. We then 

used localised water-quenching method, where water was sprayed over a specific weld pass in a 

predetermined position, to manufacture the hydrogen cracks in the samples. We believe that it was 

an innovative approach to repeatably manufacture high and low residual stress samples to control the 

size and location of the subsequently induced hydrogen cracks. The same Phased-Array Ultrasonic 

Testing (PAUT) system we are going to use in NEWAM project was implemented during the welding 

process (a high-temperature in-process method similar to what is required for WAAM samples), to 

detect the hydrogen cracking in real-time. The residual stresses in both batches were measured using 

the hole-drilling method, where a difference in transversal residual stress of 78MPa was found 

between the two samples. Based on the PAUT results and microscopic investigations, the batch with 

higher residual stress resulted in larger size and number of hydrogen cracks. 
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