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Abstract : Stainless steel weldments are widely in automohild structural industries. In the present studgrritography
analysis is carried out for SS316L plates with ipaks welded using Gas Tungsten Arc welding process base material filler
wire composition is used for the experimentatiomoTdifferent heat input is used to analysis theaffof heat input on the
strength of the weldment. The weldment is free fiaefects and verified through radiography technégdensile strength study
also carried for the weldments. The both experialesgecimens are failure at base materials.

IndexTer ms- Multipass welding, heat input, Tensile strength.
1. INTRODUCTION

Stainless steel have been increasingly used in the
industry, due to its favorable combination of pbgsiand
mechanical properties such as low density, highngth,
good corrosion, and creep resistance. Also, thénlSsz
steel316L, is widely employed in the aerospace striks
due to the corresponding superior mechanical ptiegeand
oxidation resistance at elevated temperature. Thegdy
versatile materials are being integrated into cexphulti-
component systems, to increase the design fleyikéind
enhance the product functionality.

Deng (2006) had contemplated the temperatures
utilizing the thermocouples on the best surface thoé
weldment and leftover burdens dissemination in3hks304
pipe of 6mm with multipass welding utilizing the @GW
procedure, interpass temperatures are kept up estwe
passes. The investigations likewise incorporate the
reenactments thinks about with 2D and 3D modeliintj
ABAQUS. In another examination, the multipass weddof
SUS304 pipe was welded with 14 goes with GTAW pssce
in experimentation the expanding current and weldipeed
is kept up steady staying three phases.

Moreira (2007) had analyzed the temperature
appointment in the aluminum amalgam 6082-T6 weldmen
Weldments were made using the GMAW and MIG welding
techniques of 10mm thick plate. The temperatures ar
evaluated at the best and the base surface of ¢fdment
using the thermocouples, infrared thermography Biter
Bragg Grating Sensors, FBG sensor and thermocoapées
with extraordinary comprehension. Sarizam (2017§ ha
inspected the temperature movement for 9mm thicitepl
with a MIG welding process; the temperatures asduated
at the best and base surface of the weldment.
temperature is destitute down with a substitutedshaf

The

globular trade mode, change stage and shower tremke
and temperature were dismembered in different igoles
for each trade mode.

Vasantharaja (2015) had dismembered the mutilation
and waiting stresses in the weldment with variadgeeplan
for SS316LN of 16mm thick with A-TIG and TIG weldjn
process. The V-groove 17 passes used to use the
welding process and for Y-groove joint 7 passeagdilG
and 1 pass using the A-TIG. The temperature argiing
stresses disseminations of SS316L was examineduftr
joints with cross breed laser-TIG welding procetbzing
twofold ellipsoidal and Gaussian conveyance heatsition
heat source models (harinadh 2018) the ductileoveft
anxieties were seen at the combination zone, amdldte
finished with compressive burdens, and the burdeasery
much adjusted inside the structure.

TIG

2. EXPERIMENTATION

The multipass welding is done utilizing the gasgsten
circular segment welding process. The base matatileded
for the experimentation is SS316L, and a similacei of
filler bar with a distance across of 2.4mm is métl. The
components of the base plate are with 120*60*5 rhe
single V-furrowed edge was set up with the processi
procedure with an edge of 600 for the homogenetiears
of the intertwined filler wire material in weld gree
planned. The Fig.2 demonstrates the multipass wngldnd
material filled in the arrangement at the root hufi¢he weld
joint. Table.1 demonstrates the material the filére piece
utilized for the examinations and the warm and raeatal
properties of the weldments are demonstrated theea
the welding procedure parameters are appearetls3aand
the voltage of the welding procedure was around3\2-
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Fig 1. Dissimilar welding of Multipass GTAW process
Table 1Chemical properties of the materials
Element (% by mass)
Samples Ni C Mn S Si Cr P Mo
Base materis App 12.0(- Max Max Max Max 16.0C- Max 2-3
SS316L 18.00 0.03 2.00 0.030 1.00 18.00 0.045
Filler wire 11.25 0.05 1.70 0.010 0.40 19.25 0.012 2.25
SS316L
Table 2 Thermal and Mechanical properties of treebaaterials
Material Thermal Specific Yield Tensile coefficient
conductivity | Density heat Enthalpy | strength | strength | Poisson’| of thermal
(W/m K) (kg/m®) | (kg K)| (IInT) (Pa) (Pa) sratio | expansion
SS316L 21.26 7817 572 3.0% | 1.60€’ 1.29&° 0.3 15.68
Table 3. Experimental parameters
Trail no Current Gas flow rate Root gap
Amp I/min mm
1 12t 10 2
2 13E 10 2

3. RESULTSAND DISCUSSION
3.1. Heat input
The heat input (kJ/mm) is calculated by using the
equation given in equation-1. The quality charéstier for
heat input is ‘Smaller the Better. Heat input gitally
calculated as the ratio of the power (i.e., voltageirrent) to
the velocity of the heat source (i.e., the ardpdsws:

(v* I*0.06)
S
1)

Where, Q = heat input (kJ/mm), V = voltage (V), | =
current (A), and S = welding speed (mm/min). The
efficiency is depending on the welding process pséth
arc welding process having a value of 0.75. Theelothe
better-Quality characteristic is chosen for the dwents.
The heat input is varied with the change of process
parameters and welding speed.

3.2. Tensile strength

The welded samples of various heat input are
further used for tensile strength the samples ar@ising the
wire Electro Discharge Machining (EDM) process asthe
standard gauge length as shown in Fig. 8. The |eads
increased in constant loads on the specimen. Tlhdityqu
characteristic chosen for tensile strength is ‘earghe
Better'. The loads are applied upto the failure the
specimen. Fig. 8. (b) shows the samples afterrailm both
the samples joints are is effective and the spatms a
failure at the base plate away from the fusion zone

At 0.9kJ/mm heat input the tensile strength was
about 567 MPa, with an ultimate load of about 34&[X6for
case-A with 44.4% of elongation and yield strengftlabout
416 N/mm2. In case-B of 1.02 kJ/mm heat input stinength
was about 546 MPa with 39.32 kN of the load wadiegpp
weld materials about and 49.4% of elongation areldyi
strength of about 390.37N/mm2.The failure takescelat
the base plate. This attributes to heat input & welding
process. The tensile strength of the weldment ésedsed to
increases in heat put.
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Fig 8: Tensile strength specimens (a) Gauge leoigtte weldment (b) failure of weld tensile sangple
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Fig. 9: Tensile strength in the weldments of ththh@ries parameters

4. CONCLUSIONS
The multipass butt joints were prepared with cardims
current using GTAW process, and the weldments eee f
from flaws and cracks which was verified by radeggry
analysis. Decreased tensile strength was obsenvetthei

weldment with the increase in the heat input.
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