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Abstract: Now day’s wide variety of metals are u_sed in induses TABLE 1 Chemical Compositions of 15CDV6 alloy steel
and other areas due to their excellent mechanicalnd thermal
properties such as strength, hardness, toughnesshd metals are Element Min (%) Max (%)

joined by suitable welding procedure with suitablefiller wire to
form a product must possess very good properties eb as
strength, hardness. Comparison of Mechanical Propéies on Si - 0.20
HSLA Steels (15CDV6 plates) by TIG welding with andwithout

C 0.12 0.18

Copper Coated Filler Wire (8CD12) is carried out tocompare the Mn 0.80 110
properties mainly near the weldment between two pk@s. The S - 0.015
plates are prepared with weld angle (3) and a route gap of 1mm P _ 0.020
thick is maintained at the bottom. During keeping he plates - T o

together, the plates will form an angle of 6{“V" groove). TIG
welding is performed on joining two plates with coper coated Mo 0.80 1.00
filler wire and other two plates without copper coded filler wire

thus the behavior and strength of both with and wibhout copper v 0.20 0.30
coated filler wires are studied. Post weld tests sb as Die
Penetration Test and Radiographic test are carriedut near the According to ASTM standards to weld 15CDV6 platasing
weldment to find the internal and external weld deécts. Tensile  T|G-welding by 8CD12 filler wire recommended becaus
tests were carried out on samples cut from weldedlagtes and its exceptional cleanness elements of the compasitihich
Mechanical properties of copper coated and non-comy coated ensure a bead without defects or micro porositg figino 1.1

welded samples are compared. Copper coated weldment . : .
specimen yields less strength compared to non-coppeoated shows 8CD1,2 filler rods with coated and without teda
cupper material.

weldment.
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l. INTRODUCTION

Steels containing other metals such as iron, chromnickel,
manganese, tungsten, or vanadium are called ak@yss This
steel finds application in jet engines, nuclearctess, electric
motors and transformers. The 15CDV6 alloy sted isow
carbon steel with excellent yield strength, verpdjtoughness
and weld ability.

The major applications of 15CDV6 alloy steel aré cages,

pressure vessels, rocket motor casings, sub framzes and ¢ praveen & R. Ramesh [1] studied in their techhjzaper

pushrods, wishbones, uprights, suspension componemis agne manyfacturing method of pressure vessel to ddthe

motorsport  applications.  The ~ chemical ~ compositionggtect of welding, the type of testing and methdcanalysis

of 15CDVG6 alloy steel is given table Nol.1 adopted on Non-Destructive in nature and can beechput
in an effective manner. 15CDV6 is a major strudtanaterial

B

Fig. 1.8CD12 filler rods with coated and without coategmer material.
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and is used in variety of structural applicatiorcluding
construction of boilers, Solid Rocket Booster (SRBplid
Rocket Booster involves that provide most of themfarce
or thrust needed to lift the space shuttle off ldnench pad.
Chandrasekhar N et al [2] studied in their techinpaer the
commonly used welding process for fabricating #teel are
electron-beam welding, and tungsten inert gas (Welding.
Therefore, Activated-flux tungsten inert gas (A-)gelding,
a variant of TIG welding has been developed in-bots
increase the depth of penetration in single padsimg In
structural materials produced by A-TIG welding @ss, weld
bead width, depth of penetration and heat affeztert (HAZ)
width play an important role in determining in meafcal
properties and also the performance of the weldtgoduring
service. To obtain the desired weld bead geomeét#Z
width and make a good weld joint, it becomes imgutrto set
up the welding process parameters. The current a&tbeknpts
to develop independent models correlating the wegldi
process parameters like current, voltage and tepeled with
weld bead shape will bead shape parameters lijpgh def
penetration, bead width, HAZ width using ANFIS. $he
models will be used to evaluate the objective fiomcin the
genetic algorithm. Then genetic algorithm is emphbyto
determine the optimum A-TIG welding process para&mseto
obtain the desired weld bead shape parameters akd H
width. In this technical paper useful technicabimhation has
gathered from [3, 4, 5, 6, 7].

Il. MATERIALS AND METHODS

A. Experimental details

Single V-notch Edge preparation carried out on 196Bteel
plates by milling machine and machining parameseispted
during machining are listed in Table No Il. The"§foove of
an angle 60with 1mm thickness at the bottom for forming a
route gap to deposit the filler material during telding
process. The fig. 2 shows the actual dimensionsthef
specimen.

TABLE.II. Milling Machining Parameters

Machining Parameters Values
Spindle speed 224 rpm
Feed 45-50 mm/min
Cutting Angle 30
Cutting Tool Material Carbide Tool
Tool Diameter 24mm
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Fig. 2. Single V-notch Edge preparation carriedaufl5CDV6 steel plates

The Tungsten Inert Gas welding produces coalescefice
metals by heating them with an arc between a tengst
electrode and the work-piece. Weld pool is protdi®m
atmosphere by argon inert gas. The fig. 3 shows W@ling
process set-up and its welding process with andowit
copper coated filler wires, parameters are liseldw.

Root gap : 2.5 mm
Shielding gas  : 15 lit/min
Purging gas : 15 lit/min

Type of gas : Argon Inert Gas
Filler wire used :8CD12

Dia. of filler rod : 1.6mm

Fig. 3. TIG-Welding Set-up

TABLE.Ill. Welding with copper coated filler

Pass Current(A) gg; Voltage (V)
1 195 356" 9
2n 210 8 10
3¢ 220 7720 12
4 220 9 12
50 220 918 10.9
6" 220 857 12.9
7™ 200 654 13
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TABLE.IV. Welding without copper coated filler

Time Voltage
Pass Current (A)
(Sec) Y]
1 195 415 9.3
2 210 411" 10.3
3d 220 524 12.9
4 220 739 11.1
5 220 753 13.5
6" 220 758" 10.9
7" 200 827 9.8

s ¥ ( . o
FIG.4. Welded 15CDV6 steel Plate

Die Penetration test is carried out after the wejdin order to
find weld defects. In this test penetratent is eggplon the
welded area forlOmins and after the penetraterdieianediil.
with NDT cleaner, then NDT developer is sprayed tha
welded area. The fig. 4 and fig..5 shows resultsDié
penetration test and No defects were found on talelment
for both with and without copper coated welded speaos.

Fig.6. Die penetrant on with Copper Coated welgeztgnens
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Also radiography test is carried out to find oue timternal
defects near the weldment. In this test the X-Ragspassed
towards the weldment, if any defects are presémety tan be
seen on X-Ray Film. The fig. No 2.6 shows set-up of
radiographic test. No defects were found on thedmeint for
both with and without copper coated welded plates.

Fig. 7. Radiography Test On 15CDV6 welded specimen

The welded specimens are made into rectangularesisige
of 300X20X16.3mm dimensions as per ASTM 370 stashdar
on CNC cutting machine. Hydraulic Universal Testing
Machine is used to carry out tension test to ddtenthe
tensile properties and to study about the mechhbitsavior
welded material.

Results and Discussion

The tensile tests were conducted under the UTM for
all welded specimens. The fig. 8 and fig. 9 shokes stress
versus strain diagram for typical specimens. Tlodetd and
Table VI give the experimental values of silenttteas of
stress —strain diagram. It can be observed, by adngp the
values of both the tables, we can understand dlaal ¢arrying
capacity and % of elongation of specimen’s withoapper
coated filler wire is greater than the of specinsemith copper
coated filler wires.

TABLE. V. Tensile Test Results welded specimen k& Welding
process with Copper Coated filler wire

. Sample Sample Sample
Properties No:1 No:2 No:3
Max. force (kN) | 216.72 221.74 220.26
Tensile 1,065.958 | 1,073.692| 1,066.526
strength, Mpa
Elongation, % 21.34 22.26 17.86
Proof stress,
Mpa 864.7878 | 887.7548 | 863.6411
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TABLE. VI. Tensile Test Results welded specimef & welding process

without Copper Coated filler wire Com pa rision of Proof stress
. Sample Sample Sample 950
Properties No:4 No:5 No:6 200

Max. force (kN) 220.5 220.82 217.96 £50 I I I

Tensile strength, | 00 685 | 1,081.435| 1,069.412

Mpa Sample NolSample No2Sample No3
Elongation, % 14.92 16.32 17.6 B with Cu Coated filer wire
Proof stress, Mps| 907.4840 | 938.9221 919.2741 without Cu Coated filer wire

Fig. 10. Bar chart comparing proof stress valueath kinds of specimens

CONCLUSION
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