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The Effect of Filler Metal on Properties of AISI 4130 to AISI 316L
Dissimilar Joint

M. Poorkabiriant, H. Mostaan? and M. Rafiei!

1. Advanced Materials Research Center, Department of Materials Engineering, Najafabad Branch, Islamic Azad
University, Najafabad, Iran
2. Department of Materials and Metallurgical Engineering, Faculty of Engineering, Arak University, Arak, Iran

Abstract: In this research, dissimilar welding between 4130 low alloy steel and austenitic stainless steel 316L has been
investigated using Gas Tungsten Arc Welding (GTAW). Two types of filler metals, including ERNiCr-3 and ER309L, were used
for this purpose. Moreover, the joint microstructures including the weld metals, heat affected zones and interfaces were
characterized by optical and Scanning Electron Microscopy (SEM). The mechanical behavior of the joint was tested by impact
and tension tests. Observations by SEM showed that in impact test, the fracture is soft. In the tensile test, the welded sample by
ER309L filler metal was fractured from 316L base metal, but welded specimen with ERNiCr-3 was fractured from welded zone.
Also, the results showed a dendritic structure in the nickel-based weld metal. No crack was found in the cellular-dendritic
microstructure of ER309L weld metal due to the existance of delta ferrite between them.
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Keywords: Dissimilar Joint, Gas Tungsten Arc Welding (GTAW), 316 Austenitic Stainless Steel, 4130 Low Alloy Steel, Inconel

82, Mechanical Properties.
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Spectra: INCONEL 82 FILLER

Element Series unn. C norm. C Atom. C
[wt.-%] [wt.-%] [at.-%]

Carbon K series 3.63 4.21 20.76
Titanium K series 2.13 2.47 3.05
Chromium K series 9.16 10.64 12.11
Iron K series 14.81 17.22 18.24
Nickel K series 9.59 11.15 11.24
Niobium L series 46.72 54.31 34.59

Total: 86.0 %

(&)

SEMMAG: 5.00 kox WO 14.22 mm
SEM HY: 15.00 kv Det: BSE Detecior & pm
Dateimidly): 07036 Vac: HiVac
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1. electron beam welding (EBW)
2. laser beam welding (LBW)
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3. heat affected zone (HAZ)
4. energy-dispersive X-ray spectroscopy (EDS)
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