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(a) Quartz crystal technique (b) Stress uniformity (32 mm X 15 mm)
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Fig. 1 Detect the stresses uniformity of specimen by quartz-crystal method!-

(a) Experimental methods (b) Stress curves of two ends
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Fig. 2 Experimental methods to measure the stresses of two ends of foams
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Fig. 4 Stress curves of two ends under different impact velocity (25 C)
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Fig.5 Stress curves of two ends under different impact velocity (350 °C)
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An experimental study on dynamic mechanical property of

ultra-light aluminum foam under high temperatures”

Wang Peng-fei, Xu Song-lin, Li Zhi-bin, Hu Shi-sheng
(CAS Key Laboratory of Mechanical Behavior and Design of Materials ,
University of Science and Technology of China, Hefei 230027, Anhui, China)

Abstract: An improved split Hopkinson pressure bar device was applied and a direct impact Hopkinson
experimental program with long bullets was designed to measure the dynamic properties of closed-cell
aluminum foam under high temperatures. Stress-time curves of both ends of aluminum foam speci-
mens were obtained. It is found that the temperature markedly influence the stress uniformity of the
specimens. As the temperature increases, the stress non-uniformity in the specimen becomes serious
under the same impact velocity. Thus, both the increment in the test temperature and the impact ve-
locity will cause stress non-uniformity of aluminum foam specimens. For aluminum foams, homoge-
neous deformation mode is dominant when the impact velocity is low, and the meso-scopic deforma-
tion pattern may vary but the stress field of the foam specimen is macroscopically homogeneous. Fi-
nally, the SHPB experiment is used to obtain the stress-strain curve under high temperature and high
strain rate, after ensuring homogeneous deformation of the specimen.

Key words: solid mechanics; stress uniformity; Hopkinson bar; ultra-light aluminum foam; high

temperature; dynamic
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