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ABSTRACT

Al 5056 alloy has many good properties as strength, light weight, weldability, and
corrosion resistance, so it’s commonly used in a lot of applications especially for
planes and navy applications.

This search aimed to study the weldability of aloy (5056) by determine the effects of
filler metal, welding method, and welding variables on the susceptibility of hot
cracking by using Houldcroft, and Pre Load Tension Strain (PLTS) tests, and
studying the effect of welding variables on the mechanical properties of weldments
depending on Design of Experiments(DOE) - Taguchi method, and modeling the
results.

Houldcroft test was conducted by TIG and MIG (CMT) welding methods, and the
PLTS test was conducted with the same welding methods by changing welding
current, and welding speed after applying a pre tension stress (160MPa). Hardness
and tension tests were carried out by using HBRV-187.5Hardness, and WDW-50
machines respectively. Leica ZOOM Microscope, and Metallurgical Microscope
were used for studying micro and macro structures of weldments.

The results showed that the best susceptibility was achieved for CMT method and
5356 filler metal (A=4.4%), comparison with TIG method, at the same welding
current and filler metal ,where susceptibility was (A=5.3%), .

PLTS test results showed three types of hot cracking due to welding variables, and
the ability of forming hot cracking increases as the welding speed increase, and there
isacritical value of current where cracks will start.

The importance sequence of affecting parameters on joint’s mechanical propertiesis
welding current, welding speed, and protection gas flow. The best ultimate tensile
strength was achieved for: I= 95[A], S= 60[cm/min], F= 16[L/min] while the
maximum hardness was achieved for: = 110[A], S= 60[cm/min], F= 16[L/min].

The numerical modeling results showed that separating limit between Hot Cracking
and None Hot Cracking Zonesin PLTS test was a line allow to predict Hot cracking
forming. Mathematical models were constructed between main welding variables and
UTS and hardness. They were liner functions.

Keywords: AI5056 alloy, weldability, Susceptibility of hot cracks, Houldcroft test,
PLTS test, Brittleness temperature range (BTR), Taguchi method, Analysis of
variance (ANOVA), Regression.
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