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Abstract: GMAW process in the recent research work investigates the effect of heat input, feed rate, 

voltage, current (controlled by GMAW Process) on the tensile strength, micro-hardness and microstructure 

of nitrogen alloyed stainless steel (JT grade). The base material used for the investigation was Nitrogen 

Grade austenitic stainless steel (JT Grade) with the low percentage of nickel content. JT grade steel has 

good resistance to oxidation, easy fabrication, and excellent toughness even in the low temperatures. It is 

not expensive as lower cost nitrogen and manganese are added as partial alternative for nickel. The yield 

and ultimate tensile strength of the base metals and welding filler was to be calculated to get the best 

desirable properties of the welding process. The microstructure, macro-structure and chemical test on the 

metal plates were done to study about their properties. The numbers of trials are to be done for getting the 

best and appropriate parameters. And the last testing were done on the best parameters( heat input, 

voltage, current) on the base metal of JT grade to test the micro- hardness and tensile strength of the metal 

and welding. The 3 types of filler metal ER308L, ER309L, and ERNiCrMo3 were used during the welding 

process in GMAW to study these effects. The hardness were tested at the HAZ area and WELD area and the 

location of fracture from welding area were consider during the testing to get the tensile strength of the 

weld. 

 

Keywords: GMAW, UTS, Hardness, Taguchi method, Microstructure analysis, filler metal electrode 

 

REFERENCES 

[1]. A. DI SCHINO, J. M. KENNY, “Effect of grain size on the corrosion resistance of a high nitrogen-low nickel 

austenitic stainless steel” JOURNAL OF MATERIALS SCIENCE LETTERS 21,2002,1969– 1971. 

[2]. APURV CHOUBEY, VIJAYKUMAR S. JATTI “Influence of Heat Input on Mechanical Properties and 

Microstructure of Austenitic 202 grade Stainless Steel Weldments” WSEAS TRANSACTIONS on APPLIED 

and THEORETICAL MECHANICS. 

 

[3]. S. Sundaresan “Metallurgy of welding stainless steels” Advanced Materials Research Vol 794 (2013) pp 274-

288 Online:2013-09-04 © (2013) Trans Tech Publications, 

Switzerlanddoi:10.4028/www.scientific.net/AMR.794.274”. 

[4]. Pankaj Sharma,” mechanisms for producing ultra-fine/ nano grained microstructure for austenitic stainless 

steels” department of mechanical engineering thapar university. 

[5]. J.W. Simmons “Overview: high-nitrogen alloying of stainless steels” Materials Science and Engineering A207 

(1996) 159 169 

[6]. M. L. G. BYRIVES,? M. GRUJICIC and W. S. OWEN “NITROGEN STRENGTHENING OF A STABLE 

AUSTENITIC STAINLESS STEEL” Acta memit. Vol. 35, No. 7, pp. 18X3-1862, 1987 0001~6160/87 $3.00 

+ 0.00 Printed in Great Britain. 

[7]. K.H. Lo a,b,*, C.H. Shek a, J.K.L. Lai ““Recent developments in stainless steels” Materials Science 

and Engineering R 65 (2009) 39–104 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 3, Issue 1, April 2023 
 

Copyright to IJARSCT          DOI: 10.48175/IJARSCT-9022  159 

www.ijarsct.co.in  

Impact Factor: 7.301 

[8]. P.K. Palani a, N. Muruganb “Selection of parameters of pulsed current gas metal arc welding” Journal of 

Materials Processing Technology 172 (2006) 1–10 

 


