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Study of Weldability of MIG Welding Tandem FCAW on Fillet Joint of High
Strength Steel
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Abstract

This research study aims to find the welding deposition rate of Gas Metal Arc Welding (GMAW) tandem
Flux Core Arc Welding (FCAW) of Quenched and Tempered High Strength Steel. To study the effected of welding
condition as the welding current of lead solid wire electrode and tandem with flux core wire electrode for
heavy equipment industry as steel construction fabrication. By determined the first weld condition with low
welding current of lead electrode and high welding current tandem electrode, the second condition weld with
high welding current of lead electrode and low welding current tandem electrode and the last condition weld
with equal welding current of lead and tandem electrode respectively. To compare the welding deposition
rate, relate with the welding current of lead and tandem electrode and inspection of weld quality as weld
profile, penetration, width of weld and compare the mechanical test with microstructure. The experimental
procedure preparation of base metal is quench and tempered high strength steel has the dimension of width
100 mm long 380 mm and thickness 10 mm. Use the solid wire electrode ER100S-G diameter 1.2 mm and flux
core wire E111T1-GC H4 diameter 1.2 mm. Welding speed 34 cm/ min, electrode extension 15 mm and inter
distance between leading electrode with tandem is 10 mm. The result shows the highest of weld deposition
occur from the high welding current of leading electrode as 270 Ampere and tandem electrode welding current
as 250 Ampere and produce the high deposition rate as 9.569 Kg/hr. The welding deposition rate of the
condition high welding current leading electrode (GMAW) and low welding current tandem electrode (FCAW)
can produce the high deposition rate more than welding condition as low welding current of leading electrode
and high welding current electrode as 108.22 %, and high deposition rate more than welding condition equal
welding current of leading and tandem electrode as 148% respectively. The weld quality of welding condition
with high welding current leading electrode and low welding current tandem electrode provided the complete
fusion of fillet weld and complete penetration. The weld microstructure of the base metal show as bainite
structure and the heat affected zone consist of the matrix of ferrite grain and the small pearlite phase on the

grainboundary, the weld metal zone has the fine grain structure.

Keyword: Welding Deposition Rate, High Strength Steel, Penetration, welding Microstructure
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PROPERTIES SPECIFICATION TYPICAL
0.2% Proof Stress 690 MPa (Min) 750 Mpa
Tensile Strength 790 - 930 Mpa 830 Mpa
Elongation in 50mm G.L. 18% (Min) 26%
Charpy Impact (Longitudinal) — 20°C (10mm X 10mm) 40J (Min) 160J
Hardness - 255HB
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Traumiloafindu warluuinandouundon (W) fanvarlnsiadansuasdonilfuuaionianuuds (7] fogui
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No.06(4.5X) - GMAW=270A.,FCAW=250A. "

5U% 8 lassasneganiadunumageu

wansaaeuaNTAnIang Taunmsvnaeunsuanyin (Fracture Test) Gusmunszualidendin 270 usuud$ uas
nszuallideundndnes 250 ueuuus nudrdinsneonsudveuuidontuiielavsdunuanysal sosunnvinifingu
vinafinatmasanuidouuandiiiuisnisvasuaraises ey saivosuuaienfuRitunuden esnanioy
madoufingauilianuiouannszualiluniaidesmasnazarsiunudouuazaindeuldauysaiadran
whausdiuidouuaionuinamvenuadonanniaiuusarinnismaseulagliifinmatmasuinamnve suuanides

A11908UTUNANITNARBUNIUAUNATININTFINVDS AWS D1.1-2020 [8]

3U# 9 nan1snaaeuN1sanaY (Fracture Test)

NANNSNAABIENIIENI5H oY AesiulaI1an1IEn1s e uiidaunienseualnidouiinguni 270 wouwds

nszualideundndaoiiiniu 250 wouuls aglignsmaiuiilanglunuifonsnniandenszualvdouiing W
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Fouhfinnniinszuadouvesiudewmuanmisovasuararsanideulinaedudnlavgldunnaiinideudld
nssuadenvesdeuiiesninssuaionvowiienn esannsidensiensyuagsanansavasyazatsainiion
Iidndudniadunafiunnufoudrluuaiedgauilifunsaesazaevesandnuldinntunsluge
nansnsaeusUanualvesuadon Usnginsidensenssualndeuiivanzanlaensylvioudingiath
270 wouuv$ nszudlideundndaoiiudonniud 250 wonuus aunsavaeuazatsiuuliedsauysaiiinivasy
&n manaenvinauuITNfuTuuBnR v weudondsuidou ahavednuasfamihiunuay
WULIIUYIN 45 pemifudusmuien
HansnsdeulasiaiieganIaLasageuandining RnHan ageulasIaianANUIIANTEUAIN
nszualumadondenseualilunindoufiugsd uasvi it ununaeuararslfifiut uuardsnansenusolaseaing
QanAnndundniefimveneivesnutinaransgnunanufeulunsdenduuiinunwihlivinudndgn
annnuudusasiuil luvasiidendeannzmadouiifinszuadous qeenuhnmavaeuazansliiauysaifsnnues
wuden uasdnmeutesudenasinailisoionintuasinae
nansageuaNTAn1sna nuimsideudisaniznndeniiunzay aunsoaiigudnuaivoundonld
Hueti iianvaeuarmadudeiemiuuiiouwssiunuiliaunsaiuusanmaaeuldalagliiians

wanFNNaae NNV UV VB U T

4. AnAnssudsznnd

[ v = A o w o

Ainviveveunm dlinufnw Aedinaunsidourand (3v) nsensumsgeudnw Inemans ITeuay

q

a a
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q

N A

ATANARSYRAIVNNT AZATAIANTENEMNTTN UnTivendumaluladsvienadyys Nideileiniesdle gunsal uaziaTes

nAdey wazumaInsnvinuiildlinugiewde vilinuideatuilaseauysal
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