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The Effect of Process Parameter on Penetration in FCAW of Fillet Joint High

Strength Steel for Heavy Equipment
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Abstract

This research study aims to find the weld penetration of Flux Core Arc Welding (FCAW) of Quenched
and Tempered High Strength Steel for heavy equipment. To study the effect of welding condition as the welding
current, arc volt and gas shielding with flux core arc welding process. By determined the welding current 160,
180 and 200 Amp and arc voltage 20, 22, 24 V respectively. Welding on flat and horizontal position with Argon,
Carbon dioxide and Argon mixed Carbon dioxide shielding gas. To compare the welding penetration, relate with
the welding current, arc voltage and gas shielding by 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 300 mm
and thickness 10 mm. Use the solid wire electrode flux core wire E111T1-GC H4 diameter 1.2 mm. Welding
speed 15 cm/min, electrode extension 18 mm. The result shows the highest weld penetration occurs from the
high welding current of 200 Ampere, 24 Voltage and gas mixed between Ar and CO2 with flat welding position.
In the welding condition produce the weld profile are symmetry the leg of weld is flat with the surface of fillet
base metal is show the excellent of penetration of weld metal with base metal. The macrostructure shows the

leg penetration are excellent.

Key Word: Weld Penetration, High Strength Steel, Penetration, Welding Microstructure and Gas Shielding
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Jandldlunsinidetanildlunisinideasad THvdnndranuudnsegesiauausi(High-strength low-alloy

steel : HSLA Bis80) 3ei3un31 Jawwan 80 (Bisplate 80) Ao inAnnd1aauudenssgasauanst danuuduss Aus

=

& ) < P ¢ & % aa & \ )~ s X da a
WQQ\TLU‘U 3 INVBAAANNAIAITUDU L‘lJumaﬂVIQJm’liJEquuQ\mm llﬂaquaqﬂqiﬂluﬂqifﬂallsUuiﬂVlﬂ UAUnU 10
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Y o o @ & = % a a a a
Uaaes kaudARUUIUUIBUIUIANIIG 100 UaaAT 817 400 Uaatung

A1351971 2 AUALURMINAMANNE1AT LT ILTIga51RHANF (HSLA Bis8O)

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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A15797 3 AUNAILATIAANNE1A UL 4T IG5 1A NANE (HSLA Bis8O0)

Thickness (mm) @ P Mn Si S Cr Mo B CE (Ilw) CcM
5-<16 0.16 0.010 1.10 0.20 0.003 - 0.20 0.001 0.40 0.25
>16-80 0.18 0.010 1.40 0.20 0.003 0.20 0.20 0.001 0.50 0.29

>80-100 0.16 0.010 1.15 0.20 0.003 0.90 0.20 0.001 0.58 0.30
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welding machine
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