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Bending capability of foam aluminum sandwich beams

ZHA Hai-bo, FENG Yi, ZHU Qi-qi, ZHANG Xue-bin, WANG Juan

(Department of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: The bending property of the sandwich beams fabricated using the thin aluminum panel as its shell and Al-Mg
alloy foam as its core was studied. The results indicate that the load-deflection curve of the sandwich beams under
three-point bending is similar to that of foam aluminum. The load-deflection curve of sandwich beams is markedly higher
than the sum of foam aluminum(alone) and its shell(alone) and show a favorable effect. The loading capacity of sandwich
beams and foam aluminum decrease with increasing porosity of foam. The peak loading of sandwich beams appears at
larger deflection comparing with that of aluminum foam. The thick panel and core structure can influence the

load-deflection curve of sandwich beams, and the load increases about 70% and 80%, respectively. The peak loading of

sandwich beams is higher than that of aluminum foams, and it can be widely used in engineering area.
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Fig.1 Schematic diagram of preparation process of foam

aluminum
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Fig.2 Schematic diagrma of test equipment: 1 Governor;
2 Motor; 3 Thermocouple; 4 Temperature control apparatus;
5 Electric resistance furnace; 6 Crucible; 7 Impellers;

8 Molting Al

FESAAR G P o O o R BN R R A A
G AR BEYEEN, IA 2%(5TE 7 80 a4 75
um (1) TiH, RIEH], PROERHE 5 ORI —BUN ], ks
PARFUZNG 28 BT 5 (0 FLBRR I, stk G w4 i — e
(VS ZNTE FEVAHV R ok, A8 TiH, 207251 Hy 35
IYAT I B AR AR, AT 3RAS — 5 S5 A AT AR )3
WES . G 7V 4% IR AR AR R AL &5 M o A 345
LB 55%~95% fLAEA 1~4 mm(WIE 3 FT7R).

B3 MiRmFER Ei

Fig.3 Microstructure of foam aluminum
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Fig.4 Schematic diagram of foam aluminum sandwich beams
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Fig.5 Relationship between load and displacement of sample

under three-point bending
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Fig.6 Micrographs of fracture under three-point bending: (a)

Sandwich beams(=1.0mm); (b) Foam aluminum
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Fig.7 Relationship between load and displacement of sample

with different porosities: (a) Sandwich beams with foam

aluminum(#=1.0 mm); (b) Foam aluminum
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Table 1 Peak loading ratio of sandwich beams and foam

aluminum with different porosity

Porosity/% K
75.72 3.49
79.66 5.13
83.59 4.69
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Fig.8 Load — displacement curves of different panel
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Fig.9 Influence of cell structure of sandwich beams on load—

displacement curves
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Fig.10 Micrographs of fracture of sandwich beams(=0.5mm)
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