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Experiment on Flexural Behaviour of Aluminium Alloy Square and

Rectangular Tube Section Perforated Beams
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Abstract: The flexural behaviour of aluminum alloy square and rectangular tube section perforated
specimens was studied by tests. A total of 13 specimens were tested subjected to three-point
bending or four-point bending. The test materials were made of domestic 6061-T6 and 6063-T5
aluminum alloy extruded profiles respectively. The failure modes, flexural capacity, moment-
curvature curves and strain distribution curves of the members were mainly studied. The
influence of pore parameters on flexural behaviour of aluminum alloy square and rectangular tube
section beams under two bending states was discussed. The results show that all specimens are
subjected to local buckling failure under compression. For the square tube section beam, under
the two bending states, when the diameter to height ratio of the hole is 0. 3, the influence of the
hole on the flexural capacity of specimen is less. When the diameter to height ratio of the hole is

0.6, the bearing capacity of the specimen is greatly reduced. For the rectangular tube section
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beam, the flexural capacity of the specimen decreases greatly with the increase of the number of

holes in the three point bending. The number of holes has little effect on flexural capacity under

four point bending. The bearing capacity difference of the square tube section beam is small in the

two bending states. The flexural capacity of the rectangular tube section beam under three point

bending is obviously higher than that of four point bending.

Key words: aluminium alloy; square tube section; rectangular tube section; flexural capacity; lo-

cal buckling; diameter to height ratio
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Tab.1 Measured Dimensions of Specimens
i B/mm H/mm t/mm d/mm S/mm L/mm
H150 X150 X 3-d0-B3 150. 18 150. 20 3.063 2 000.4
H150 X150 X 3-d0-B4 149. 97 150. 09 3.036 2 000. 3
H150 X150 X 3-d45-n4-B3 150. 37 149. 98 3. 049 45. 34 360. 1 1999.4
H150 X150 X 3-d45-n4-B3-R 150. 25 150. 12 3.010 45.41 359. 8 1999.8
H150X 150 X 3-d45-n4-B4 150. 04 150. 15 3.033 45.61 360. 2 2 000. 3
H150 X150 X 3-d90-n4-B3 150. 35 150. 30 3.052 90. 66 360.0 1999.4
H150 X150 X 3-d90-n4-B4 149. 96 150. 00 3.071 90. 41 359.7 1999.8
N50X 200X 2. 5-d0-B3 49,27 199. 70 2.391 2 750.5
N50X 200X 2. 5-d0-B4 49. 38 199. 80 2.416 2 749.7
N50X 200X 2. 5-d90-n4-B3 49,08 199. 50 2.376 89. 54 490. 3 2 750.2
N50X 200X 2. 5-d90-n4-B4 49. 60 199. 80 2.373 89.77 490. 5 2 750. 8
N50X 200X 2. 5-d90-n6-B3 49. 34 199. 80 2.399 89.92 350. 8 2 750. 8
N50X 200X 2. 5-d90-n6-B4 49, 22 200. 10 2.402 89. 87 350. 5 2 751.5
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Fig.4 Measured Stress-strain Curve of
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Fig.5 Measured Stress-strain Curve of
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Tab.2 Material Properties of Aluminium Alloy Specimen

R E/MPa fo.2/MPa ou/MPa e/ %
6061-T6 69 047 206.53 215.82 17. 40
6063-T5 67 402 192. 34 207. 47 12. 60
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Fig. 6 Setup of Four-point Bending Test
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Specimens of Three-point Bending Test
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Fig. 10  Failure Modes of Rectangular Tube Section
Specimens of Three-point Bending Test
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Tab.3 Flexural Capacities of Specimens of

Three-point Bending Test

IENE R TR Mey,—5/ (kN « m) | BEIRBER

H150X150 X 3-d0-B3 16. 70 L
H150X150 X 3-d45-n4-B3 16. 36 L
H150X150 X 3-d45-n4-B3-R 16. 43 L
H150X150 X 3-d90-n4-B3 14.54 L

N50X 200X 2. 5-d0-B3 12. 34 L+0O

N50X200X2. 5-d90-n4-B3 11.47 L+0O

N50X200X 2. 5-d90-n6-B3 10. 89 L+0O
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Fig. 14 Failure Modes of Square Tube Section

Specimens of Four-point Bending Test
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Tab. 4 Flexural Capacities of Specimens of

Four-point Bending Test

AR5 Meyp—1/ (kN * m) T R AsE X
H150X 150X 3-d0-B4 16.52 L
H150 X150 X 3-d45-n4-B4 16. 23 L
H150 X150 X 3-d90-n4-B4 13.37 L
N50X 200X 2. 5-d0-B4 9.47 L
N50X 200X 2. 5-d90-n4-B4 9.28 L
N50X 200X 2. 5-d90-n6-B4 8.95 L
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Tab.5 Results Comparison Between Three-point and Four-point Bending Tests
. =R [P giii PR3 MEX";V; — My L
M3/ (kN + m) WA Mexp—1/(kN * m) [I27NE Exp—d
H150 X150 X 3-d0 16. 70 L 16.52 L 1. 09
H150X 150 X 3-d45-n4 16. 36 L 16. 23 L 0. 80
H150 X150 X 3-d90-n4 14. 54 L 13. 37 L 8.75
N50X 200X 2. 5-d0 12. 34 L+0O 9.47 L 30. 31
N50X 200X 2. 5-d90-n4 11.47 L+0O 9.28 L 23.60
N50X 200X 2. 5-d90-n6 10. 89 L+0O 8.95 L 21.68
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