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Abstract

This study investigated the tensile shear strength of resistance spot welds joining

duplex stainless steel (DSS 2205) and austenitic stainless steel (AISI 316 L).

Researchers varied key input parameters to assess their impact on joint strength and

quality. Welding current was set at 5000 A, 6000 A, and 7000 A. Electrode tip diameter

was tested at 4 mm and 8 mm. Welding pressure remained fixed at 4 MPa, while

welding time ranged from 2 to 6 s. These parameter levels allowed systematic



 
Home   All Journals   Engineering & Technology   Welding International   List of Issues

 Latest Articles   Machine learning prediction and optimiza ....
 Share  Figures & data   References

 Citations   Metrics   Reprints & Permissions

Read this article

 Full Article

3/1/26, 6:35 PM Machine learning prediction and optimization of resistance spot welding tensile shear characteristics parameters in AISI 316L an…

https://www.tandfonline.com/doi/full/10.1080/09507116.2026.2618987 1/9

https://www.tandfonline.com/toc/twld20/0/0
https://www.tandfonline.com/journals/twld20
https://doi.org/10.1080/09507116.2026.2618987
https://doi.org/10.1080/09507116.2026.2618987
https://orcid.org/0009-0001-8396-4897
https://orcid.org/0009-0001-8396-4897
https://www.tandfonline.com/author/Vennapusa%2C+Madhu+Sudhan+Reddy
https://orcid.org/0000-0002-3648-1294
https://orcid.org/0000-0002-3648-1294
https://www.tandfonline.com/author/A.%2C+Arul+Peter
https://www.tandfonline.com/author/A.%2C+Arul+Peter
https://www.tandfonline.com/action/clickThrough?id=110819&url=%2Fr%2Fsubjectsample-physicalsciences&loc=%2Fdoi%2Ffull%2F10.1080%2F09507116.2026.2618987&pubId=59863883&placeholderId=1074&productId=1846
https://www.tandfonline.com/action/clickThrough?id=110819&url=%2Fr%2Fsubjectsample-physicalsciences&loc=%2Fdoi%2Ffull%2F10.1080%2F09507116.2026.2618987&pubId=59863883&placeholderId=1074&productId=1846
https://www.tandfonline.com/
https://www.tandfonline.com/
https://www.tandfonline.com/action/showCart?FlowID=1
https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/subjects/engineering-and-technology
https://www.tandfonline.com/journals/twld20
https://www.tandfonline.com/loi/twld20
https://www.tandfonline.com/toc/twld20/0/0
https://www.addtoany.com/share#url=https%3A%2F%2Fwww.tandfonline.com%2Fdoi%2Ffull%2F10.1080%2F09507116.2026.2618987&title=Machine%20learning%20prediction%20and%20optimization%20of%20resistance%20spot%20welding%20tensile%20shear%20characteristics%20parameters%20in%20AISI%20316L%20and%20DSS%202205%20stainless%20steel%20alloys%3A%20Welding%20International%3A%20Vol%200%2C%20No%200%20-%20Get%20Access
https://www.tandfonline.com/doi/figure/10.1080/09507116.2026.2618987?scroll=top&needAccess=true
https://www.tandfonline.com/doi/ref/10.1080/09507116.2026.2618987?scroll=top
https://www.tandfonline.com/doi/citedby/10.1080/09507116.2026.2618987?scroll=top&needAccess=true
https://www.tandfonline.com/doi/metrics/10.1080/09507116.2026.2618987?scroll=top
https://www.tandfonline.com/doi/permissions/10.1080/09507116.2026.2618987?scroll=top
https://www.tandfonline.com/doi/full/10.1080/09507116.2026.2618987
https://www.tandfonline.com/doi/full/10.1080/09507116.2026.2618987?scroll=top&needAccess=true


exploration of weld formation and mechanical behavior. Experimental results

revealed that higher welding current and longer time generally increased tensile

shear strength. Peak values reached 318.63 MPa under conditions of 7000 A and 5 s.

To predict these outcomes, the XGBoost machine learning algorithm was applied. The

model achieved excellent performance, with an R  value of 0.99, mean squared error

of 0.31, root mean squared error of 0.56, and mean absolute error of 0.42. Predicted

and experimental results showed strong agreement, validating the model and

demonstrating that optimal welding parameters enhance joint performance and

support efficient automation of dissimilar stainless-steel resistance spot welding.

HIGHLIGHTS

Tensile shear strength of DSS 2205/AISI 316L analysed using resistance spot

welding.

Maximum strength of 318.63 MPa achieved at 7000 A and 5 s welding time.

XGBoost model predicted tensile shear strength accurately with R  = 0.99

performance.

SEM and microstructural analyses validated relationships between welding

parameters and strength.

Experimental and XGBoost optimization improved joint strength and minimized

welding distortion effectively.
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