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INDENTATION ANALYSIS OF METALLIC FOAM-FILLED
CYLINDRICAL PIPE UNDER TRANSVERSELY LINEAR LOADING
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Abstract: Thin-walled structures filled with metallic foam are more and more widely applied in engineering
structures. Indentation is an important deformation mode for the structures in application, but no theoretical
models have been addressed. Based on the theoretical model of lateral indentation of hollow pipe presented by
Wierzbicki et al., an analytical model of lateral indentation of pipes filled with foam is established in this paper,
and load-bearing expression of indenter is presented. The theoretical results agree with those from the experiment.
Finally, variation of the length of deforming zone and energy dissipation ratios of components of the foam-filled

pipes in the loading process are also analyzed.
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Fig.1 Schematic diagram of indentation of cylindrical pipe
filled with metallic foam
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Fig.2 Distribution of velocity field of metallic foam
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Table 1 The basic mechanical properties of wall materials
BEJE /mm gPERR/GPa Ji RN ) /MPa 35 KW J)/MPa E1E)Y J)/MPa

1.0 51.9 153.1 159.7 156.4
1.8 62.9 149.1 152.7 150.9
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Fig.3 Load-depth curves of lateral indentation of hollow and
foam-filled pipes
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Fig.4 Variations of the length of deforming zone
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Fig.5 Energy dissipation ratios of aluminum foam and pipe
wall against the total

4 g
LT[ 52 RS SR e R, AR Sy T 3

<5 e TR B (00 1) Fs N PR AT BEAE 2 E T 0 i)
AR RIE S, IF SR R AT T L.
POTEI AR B KRR ey 1 [ A7 45 A O 1 s N I )
ARBTT . SCh R B AR SR AR A A
Ufo X RBEE, BTSN AR I X s A
IR AL o AE IR AR BRI, JR BB
AE R LR SURIBE N, i 5 BERE AL RE 5 LE A Nt
b o BEA IS NIRBE AR ST K, P S &
PR BARRIATE R, B, IR
AU BE B LRI N, A R s . 72 T RR4S
R vl i R R S Ry IR RE ), IR T 1L S
T AR T 10 AL S B R AR B R, AL 2
T AT B T I IR TS AR LE A 2 £ A LAy 45
F )& BT

Sk

(11 oA, BEsAR, 2005, MR S AR =8
L SEIAITIT[I]. T2E 2%, 2007, 22(2): 104—110.
Xie Zhongyou, Yu Jilin, Li Jianrong. Numerical
simulation of three-point bending experiments of
thin-walled cylindrical tubes filled with aluminum foam
[J]. Journal of Experimental Mechanics, 2007, 22(2):
104—110. (in Chinese)

21 WA, OISR, B IR R — A

25l SE G B BERI[T]. [k 7252 4), 2007, 28(3):
261—265.
Xie Zhongyou, Li Jianrong, Yu Jilin. An experimental
study on three-point bending of aluminum alloy
foam-filled cylindrical aluminum alloy pipe [J]. Chinese
Journal of Solid Mechanics, 2007, 28(3): 261 —265. (in
Chinese)

(B SCBR[3]— [11156 4 256 1)



