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ABSTRACT

The hardening of two-component alloys of AILi type is achieved by thermal precipitation, and
of much practical importance are the three-component alloy group AlMgLi and multi-
component AILiCuSiMg. They possess lower values for specific weight and higher values for
Young's modulus compared to conventional aluminum alloys. Therefore, owing to their
widely extended application in aircraft industry, an attempt for investigating and improving
their characteristics is reasonable. In this paper an AlLICuSiMg alloy was exposed to ruby
laser radiation A = 0.694 m, with 2«10° s and 3x10™ s pulsing, and energy variations from
0.14 to 2.6 J. Scanning electron microscopy analysis of the structure has shown defined
damages in the tested material Shallow and deep craters have been observed and crater
diameters have been determined. The main purpose of this investigation is to determine the
differences of micro-damages in the material as a function of thermomechanical treatment.
The influence of time dependent power densities (energies) was also studied.

INTRODUCTION "

AlMgLi and AILiCuMg alloys belong to a new group of materials that possess smaller values
for density and larger values for Young's modulus compared to conventional aluminum alloys.
Hence, poor weldability and strongly manifested anisotropy of mechanical characteristics
require further developing and exploring of these alloys. The influence of thermomechanical
treatment on the weldability of AIMgLi alloy, Lukin et al (1991), showed that a most convi-
nient alloy microstructure developes when the disperse precipitate ALMgLi is uniformly
distributed in the aluminum matrix. During welding with increasing temperature, redistribu-
tion and dissolvement of the ALMgLi precipitate and enrichment of grain boundary with
lithium and manganese takes place, which, owing to additional stressing and a high deforma-
tion temperature leads to microcrack forming and intercrystal tracture. Study of deformation
rates and their influences on fracture resistance in welded high-strengthened aluminum alloys,
Labur et al (1991), are also of great interest. Tests on AICuLi alloys, Sunwoo et al (1989),
have showed separation of undissolved precipitates of the type: CuAly, AlLi, CusLirAlys,
AlLCuLi and AlsCuLi in the aluminum matrix after quenching and artificial aging. Analysis of
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EXPERIMENTAL RESULTS
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Fracture appearance is shown in Fig.6 for tensile testing, with cold plastic deformation
followed by artificial aging. SEM micrograph depicts the fracture caused under shearing,
planary state of stress, and longitudinal lines represent striping.

! Figure 6. Fracture appearance.

CONCLUSIONS

Based on tested mechanical characteristics, optical and scanning electron microscope analysis
the following conclusions can be drawn

1.

2

Results of optical and SEM analysis can be used for determining the degree of interaction.
Damages are of crater type and edges covered with gathered and ejected material, which
corresponds to free generated regime

. Some alloys show noticeable presence of cracks in craters because of compound stresses

induced under beam propagation.

_ In future investigations, in the sense of temperature distribution, temperature gradient and

phase diagram assessment, multicomponent materials are of special interest because of
their complexity.
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