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Abstract: In order to study the quasi-static performance of fly ash cenosphere/aluminum (FAC/Al) syntactic foam,
quasi-static compression performance tests were conducted on the FAC/AI specimens by using a universal testing
machine. The effects of different average particle sizes on the deformation and failure modes and mechanical per-
formance of the aluminum matrix composite foam material specimens were investigated, and the stress-strain
curves of the material specimens with different particle sizes under quasi-static load were obtained. And based on
the stress-strain curves, the effects of particle sizes on the energy absorption performance of the material were ana-
lyzed. And the test results show that the compressive yield strength and energy absorption capacity and the ideal
absorption efficiency of the material decrease with the increase of the particle sizes. In addition, by using the least
square method to fit based on the stress-strain curves, the constitutive equation of FAC/Al under quasi-static load
was given and verified, and the results show that the equation has a good fitting.
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Fig.1 Design for fly ash cenosphere (FAC)/aluminum syntactic foam
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Fig.3 Sample of FAC/Al syntactic foam
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Table1 Geometric parameters and loading strain rates of FAC/Al syntactic foam specimens

Group Foam Length/mm Qenosphere particle Strain rate/s™ Diameter/mm
size/pum
P-R001-L15-150 15 150 0.001 10
Groupl P-R001-L15-200 15 200 0.001 10
P-R001-L15-300 15 300 0.001 10
P-R0O1-L15-150 15 150 0.01 10
Group2 P-R0O1-L15-200 15 200 0.01 10
P-R01-L15-300 15 300 0.01 10
P-R1-L15-150 15 150 0.1 10
Group3 P-R1-L15-200 15 200 0.1 10
P-R1-L15-300 15 300 0.1 10
P-R0O1-L5-150 5 150 0.01 10
Group4 P-R01-L5-200 5 200 0.01 10
P-R01-L5-300 5 300 0.01 10

Notes: P—Compression; R001, R0l and R1—Strain rate are 0.001, 0.01 and 0.1, respectively; L15 and L5—Length are 15 and 5 mm,

respectively; 150, 200 and 300—Cenosphere particle size.
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Fig.7 Stress-strain curve (a) and deformation process (b) of FAC/Al syntactic foam specimen P-R001-L15-200 under the strain rate of 10~s™
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Fig. 8 Stress-strain curves of the FAC/Al syntactic foam specimens with

height of 15 mm under the strain rate of 10 s™
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Fig. 12 Relationship between the average elastic modulus and strain rate

0.001

of the FAC/Al syntactic foam specimens with different

cenospheres in height of 15 mm
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Fig. 13 Energy absorption ability-strain curves of the FAC/Al syntactic

foam specimens with different cenospheres in height of 15 mm
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specimens with different cenospheres in height of 15 mm
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syntactic foam specimens with different cenospheres in height of 15 mm
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