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Fig. 1 Schematic diagram of the experimental setup
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Fig. 5 Strain field of deformation progress under quasi-static mode
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Fig. 6 Strain field of deformation progress under dynamic mode
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Fig. 7 Strain field of deformation progress under transition mode
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Fig. 8 Strain distribution along the impact direction under dynamic mode

3 MABHAaH

N T SRS H I Ty B A A SRR AT 55 A — AR R R O, e R R A
Fo 2 B AR [ (0 5238 . R P A 3k 00 oo s R S35 3 19 7 3 - ) 2, T ) 9 () B R . AT LU B
PRI B AR 2 A X B B 2 XA IR A ST IX B, A A Db i i 157 g R T 52 45 S o7
Ji WA B DX P 3 7 P-4

TE A DX S 7 ) AN 3450 B DU DR R 2 2% il e A A I T 22 BIRE g P A i 1R AR B I Tl L =L/
BUAERE 2 2% 1 2 X 5 ok J0 Wi 7 0 A 1 v AL B AR IR . T 9 (h) il T L2y Oy 2 3R« AR FE X
C MFEHX Do AR C oo i s 0 3 A TR] S 358 BT R ) 7 v 9 £ 4R B A AR L. D I FEIX D



54 B AF . TR il R Y R AR R TE S T AN 1 A 4 573

P el S ) 8 7 P A8 DR T S A S 4 L A7 BISE T e A T RERE
[ I T LA 21, 07 ) I B e A= FE B I 220 (165 pus) 18 S A v 77 21 Jey B AR TE 45 A I 220 (162 pas)
BRIVl AR B D0 o 2 AR I 44 2 X AR R XN R AR TR AR 20 IX . i 2 2 AR i L R g A 25 T AE— A
W R PR vh A i L O R R A RE R TS AL A A T R R T R A . R AR TR
At I A DX 38R 90 BEL BT DR T G R 3 DX 3y i BELC o 244 7 7 904 47 305 A B b e 2 e A B L S BI0E

THET ASFIE Sy 5 BVSE g e A REHE . 33k st b W A8 T2 1) A 349 50 P 5 Wit 81 7 g ) AN 34 59 1
6.2 6 D

—=— Front end : : —=— Front end :
- |~ Back end ) ) == Back end
) ) ) )
1
4 ] ] 4+
< ! ! <
[aW 1 1 [aW
23 . s
[} | | <}
oL 1 1 ok
1 1
1 1
1r A 1 B Ir
1 1
. L L A IR . . L . . .
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400

t/us tus
9 TR AR A PTG 14 107 g 34950 1
Fig. 9 Stress uniformity of the two ends of the aluminum foam specimen
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Deformation and stress nonuniformity of aluminum foam
under different impact speeds

Zhang Chao, Xu Song-lin, Wang Peng-fei, Zhang Lei
(CAS Key Laboratory for Mechanical Behavior and Design of Materials ., University of Science
and Technology of China, Hefei 230026, Anhui, China)

Abstract: A split Hopkinson pressure bar apparatus (SHPB) and a modified SHPB apparatus were
employed to investigate the dynamic responses of aluminum foam. During the experiments, a high-
speed camera was used to record the deformation process of specimens. Three deformation patterns
were observed with the increase of the impact speed. All photographs recorded were analyzed by the
digital imaging correlation method. The analytical results were used to illustrate the strain field pro-
gressing and the stress nonuniformity of these three deformation patterns. And they are helpful in the
revealing of the intrinsic mechanisms of these three deformation patterns. This method offers a new
and reliable method to study the influence of deformation nonuniformity on dynamic mechanical be-
haviors of aluminum foam under different impact speeds.

Key words: solid mechanics; stress nonuniformity; split Hopkinson pressure bar; aluminum foam;
deformation nonuniformity; digital imaging correlation method; impact speed
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