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Fig.1 Density distribution of the aluminum foam specimens cut

from bulk material
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Fig.2 Experimental device for uniaxial compression with lateral constraint: (a) side view, (b) top view, and (c) assembly view
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Fig.3 Scheme of foam specimens with different diameters

subjected to uniaxial compression with lateral constraint
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Fig.4  Typical stress-strain curves for quasi-static uniaxial

compression
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Fig.5 Effect of specimen height on the uniaxial compressive

properties of aluminum foam
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Fig.6 Effect of specimen height on the uniaxial compressive

properties of aluminum foam with lateral constraint
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Fig.7 Variation of compressive properties of aluminum foam

with specimen height
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Fig.8 Effect of specimen diameter on the uniaxial compressive

properties of aluminum foam
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Fig.9 Effect of specimen diameter on the uniaxial compressive

properties of aluminum foam with lateral constraint
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Fig.10 Variation of compressive properties of aluminum foam

with specimen diameter
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Fig.11 Effect of specimen density on the uniaxial compressive

properties of aluminum foam

40

h=15mm,D = 32 mm
I —m— p=0456 g/cm’
| —@—p=10522 g/em’

—A— p=0564g/cm’
I —¥— p=10600g/cm’
| ——p=0671g/

W
(=]

—
S
T

Engineering Stress/MPa
)
S

O 1 1 1 1 1 1
00 01 02 03 04 05 06 07

Engineering Strain

12 TR BER LR B A2 15 24 SRl 1) s 446 11 BE 147532
Fig.12 Effect of specimen density on the uniaxial compressive

properties of aluminum foam with lateral constraint

25 0.6
| 0.5
§ 20k S _ : —- . _
. @] ‘s
E4 [T— & 10-4 &
g15f / ] =¥
@ S & H03E
%D | 37 ./'/ 1 5
£ 10 <& ./ g
5 | = S —40.2 o
E - g
%D S5F "/_’ ljniaxial-plalyeauslress ]
43) 0.1
Constrained-plateau stress .
~@- Uniaxial-densification strain
) ) —IO'Consm:lncd-dcnsiﬁclationstrain 0.0
040 045 050 055 0.60 065 070

Foam Density/g-cm”

Bl 13 RS I 4e ) A R RE B AR 3 L IR A2
Fig.13  Variation of compressive properties of aluminum foam

with specimen density

JER R IR 6 B 143 KT 58.3%M01 121.7%. &
SIS A i AR AR AN B 2

3 & it

1) AL A 1 PR il T 4 g 2 1 i A O
AR . B AR, B B e R 3K
PH AL IR B it JIR 2 7 AN 5 2 T k0 > R e 1A AR 5
2 EPEAARI P LI AR R i IR N ) AP 5 N ) 23 B
FHilfF EAARE KA e m, Ra i r ke . K
AR AT B PE e B BRI K, B AR AR A 3K
11 k2N AR R Ao 1 PAT LI AR 3 ) 45 1) 249 Sl 170 s 44
PR RE IS 2N AN ko

2) 2 FRANARNG D0 &, S HROS PA FLIR AR K N ) -
ARG A LM W] o 2 L ROR N, IR BRI e IR
TR B I BB, A S W AR g/ o L5 5 s 4
AR EE, A28 1) 249 SRl 1) s 24 IR A1 L Y60 A B ) Dt I 2 g
S5 N 7 I R AR A T 8

%30k

[1] Zhang Jian(5Kk &), Zhao Guiping(& #£T*), Lu Tianjian(f7 KX

References

fi£). Chinese Journal of Theoretical and Applied Mechanics
(J1E5AR)[T], 2015, 47(4): 651

[2] Yan Leilei(55 &), Zhao Xue(#¥ ), Zhao Jingbo(#X ##Hk)
et al. Rare Metal Materials and Engineering(Fifd & J& # ¥l 5
T [7], 2018, 47(2): 503

[3] Yuan Jianyu, Li Yanxiang. Transactions of Nonferrous Metals
Society of ChinalJ], 2015, 25: 1619

[4] Wang Yaoqi(F#E#T), Liu Peisheng(Xl/3542), Hou Hongliang
(FE415E) et al. Rare Metal Materials and Engineering (%if5
GEM B TFE)[I], 2017, 46(S1): 134

[5] Xu Zhengbin(¥F IE X&), Liu Xiaoteng(XlIE/), Wang Juan(FE
U8) et al. Rare Metal Materials and Engineering(Fifd & )&+
#H5 TH)[J], 2016, 45(8): 2169

[6] Pan Yi(i% &), Hu Shisheng(#H I JIk), Feng Yi(R {X) et al.
Engineering Mechanics( 1. F2 J1%2)[J], 2003, 20(4): 171

[7] Cao Xiaoqing, Wang Zhihua, Ma Hongwei et al. Transactions
of Nonferrous Metals Society of Chinall], 2006, 16(2): 351

[8] Wang Pengfei( £ Iy &), Hu Shisheng(# i i), Explosion and
Shock Waves(J& )5 b i)[1], 2012, 32(4): 393

[9] Tekoglu C, Gibson L J, Pardoen T et al. Progress in Materials
Science[]], 2011, 56: 109

[10] Chen Y, Das R, Battley M. International Journal of Solids

and Structures[J], 2015, 52: 150



*3208 - Wity e Jmip S TR 49 %

[11] Wang Erheng(F 1), Yu Jilin(E 75 #K), Wang Fei(E. K) et Part B[J], 2014, 61: 340
al. Acta Mechanica Sinica (J1%%2##%)[J], 2004, 36(6): 673 [13] Ruan D, Lu G, Ong L S et al. Composites Science and
[12] Zhou Zhiwei, Wang Zhihua, Zhao Longmao et al. Composites: Technology[J], 2007, 67: 1218

Size Effects and Compression Properties of Metallic Foams with Lateral Constraint

Li Zhibin', Li Xueyan':?
(1. College of Liberal Arts and Sciences, National University of Defense Technology, Changsha 410073, China)
(2. Institute of Electronic Engineering, Chinese Academy of Engineering Physics, Mianyang 621900, China)

Abstract: Quasi-static uniaxial compression on closed-cell aluminum foam and compression on closed-cell aluminum foam with lateral
constraint were performed to study the size effects. The effects of sizes (height and diameter) and density of foam specimen on the
mechanical properties of aluminum foam were investigated. The results show that the mechanical properties of closed-cell aluminum
foams under uniaxial compression have obvious size effects, while the size effects in closed-cell aluminum foams with lateral constraint
are not so obvious. Foam density is critical to the mechanical properties of closed-cell aluminum foams under the two different loading
conditions. The dependency of yield strength and plateau stress of aluminum foam with lateral constraint on foam density is found to be
more significant.

Key words: closed-cell aluminum foam; uniaxial compression; lateral constraint; size effects; density
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