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Buckling Strength of Eccentrically Loaded
Aluminum Columns

by Yoshio Takeshima, Sazuku Nakamura and Katsuzi Takeuchi

Recently, some aluminum alloys have been more and more used as structural members
for the purpose of lightening. When aluminum alloy is used as structural members, the
deflection or the buckling strength is very serious factor because of its low modulus of
elasticity, which is about a third of steel’'s one. There are, however, very few experimental
researches on buckling strength of eccentrically loaded aluminum columns.

This paper deals with the buckling strength of eccentrically loaded columns of 7N01-T5
and 5083-F. The test results were compared with the values computed from JeZek’s formulas,
based on the stress-strain diagram of an ideal, elastic, perfectly plastic solid.

As a result, it was clarified that the buckling strength of eccentrically loaded columns
of aluminum alloy was approximately computed from JeZek’s formulas by considering the
proof stress oo.» as the yield stress o, unless local buckling or torsional buckling occurred.
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Table 1 Properties of Cross Sections

Section Area Moment of inestia Raaius ot gyration R:dius o: the core
- A/mm?) I(mm*) timm S‘mm)
L.100x100x 10 1,910 7.92%x10% 202 16.0

Angle L 70x70x6 815 1.63x10% 4.1 7.0
L 45x45x4 345 2.89x104 9.1 4.6

Channel L 100x50%5 950 2.25x108 15.4 6.6

H shape H 100x60x15 2,850 5.60x 108 14.0 6.5

Solid rectangle 50 x 30 1,500 1.18x10% 8.7 5.0

Table 2 Mechanical Properties of Test Materials

Compressive properties

Tensile nroperties

Material Elastic limit Proof stress* l\g&é‘éi}gf’ty(’f Elastic limit Proof stress* Tensséx:éngth Elongation I\gi’;‘sﬁ‘ﬁt;f
O, Ty 2 o To.n 4 ') E
(kg/mfmﬂ) (kg/mm?) (kg/mm?2) (kg/mems) (kg/mm?) (kg/mm?) (9% (kg/mm?2)
TNOL-TS Angle 23.0 29.3 7490 20.5 23.2 34.8 17 7270
H Shape 22.0 30.4 7240 22.0 33.2 35.6 22 722)
Channel 11.5 16.1 7250 12.9 18.5 33.3 15 7200
5(83-F H s}xap: 9.9 17.5 712) 12.7 19.2 31.8 2) 722}
§§g§ing1e 10.3 18.0 7270 15.3 19.5 35.1 14 7590

* 0.2% offset
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Fig. 9 Buckling strength of 7N01-T5 angle L.100x 100 x 10.
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Formation of Feather Structure in Aluminum Alloy
Welds and Its Effect on Mechanical Properties.

by Toshiyasu Fukui, Keizo Namba

This paper discusses morphology of feather structures observed in aluminum alloy welds
and effects of these structures on mechanical properties of welds.

The feather structures are observed locally at reinforcement in the center of welds and
seem to be nucleated after columnar structures have been developed. The characteristic
features of the feather structures have very little difference from those formed in cast
common aluminum alloys. Formation of the feather structures is remarkably influenced by
welding speed. As welding speed increases, the feather structures become less populated
and co-exist with granular structures. From these observations it is considered that formation
of the feather structures is also influenced by constitutional supercooling besides various
factors mentioned previously. The feather structures are also closely related to grain size
and width of granular structure regions. The number of the feather structures decreases

remarkably by refining grains and

increasing granular

structure regions. Consequently,

formation of the feather structure is possibly prevented by refinement of weld metal.
Formation of the feather structure results in deterioration of mechanical properties,

sawtooth like marks in fracture.
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Fig. 5 Effects of welding speeds and currents on the formation of feather structures in Al-4.5%Mg alloy

welds. (x1.5x0.7)
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