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Abstract

A literature review was conducted to survey informations available on the welding metallurgy of aluminum
alloys and its effect on fusion weldability, especially on solidification cracking and pore formation.

Solidification cracking behavior of Al weld is a complicate matter as compared to other high alloys,
where a relatively simple Fe-X(most detrimental elements S, P, B, Si, etc) binary diagram can be successfully
applicable. Both additive and synergistic effects of elements should be considered together. A same element
play a different role from system to system. Porosity, caused by hydrogen contamination of the weld
is one of the most troublesome welding problems. The primary sources of hydrogen are believed to be
an absorbed moisture on the filler metal or base metal and in the shielding gas. It is extremely important
that reliable quality-control procedures be employed to eliminate all possible sources of hydrogen contamina-
tion. Selection of proper process and parameters is sometimes more important than controlling of alloying
elements in order to make a defect-free weld.
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Fig. 15 Significance of weld travel speed in porosity
formation.
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Table 1 Effect of element addition on hydrogen solid solubility
Absorption Rates and Solid Solubilities of Various Aolly Sustems
Absorpition rate? Solid solubility
Alloy ;
(ml/SPC=10" (ml/100g)

1100 263 0.7
Al+1%Mg 264 0.75

Al+65% Mg 1.58 1.25

5083 162 11

GTA Welding Al+1%Zn 345 115
Al+65%7Zn 193 05

7039 3.15 23

3003 278 0.95

2219 116 045

1100/1100 15.23 0.7

GMA Welding 5183/5083 1122 12
4043/6061 9.55 10

(a) The absorption rate was calculated for an arc contamination level at 400 ppm hydrogen.
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