16 4

Vol 16 No 4
2001 12 JOURNAL OF EXPERM ENTAL M ECHAN ICS Dec 2001

: 1001-4888(2001) 04-0438-06

: TGl46 2'1
1
, 40
. Ellist
21 . )
p" /b
* : 2001-03-11; : 2001-10-28
: ( : 10072059)

(1976- ),

230026)

Ramn berg-O sgood

; ; Ramberg-O sgood

[1- 3]

. Sosnik 1948
, 1956

21



4 : 439

,Gibson A shby ™! 1 .
, P /0 (t1)3
.
E"/Es= Ci(P" /Ps)? (1)
( 5% )
a;TS
(I;TS/GIS = C2 (P* /ps) 32 (2)
Ci, C2 . Cs 1, C= Q3
2 1

w o[ “opencell face
{

1 Gibon-A shby w

24 © 1994-2006 China Academic Journal Electronic Publishing House. All rightsreserved.  http://mmw.cnki.net



440 (2001 ) 16
) , NaCl
( ) ( )
Al, Mg, Zn, Pb, Sn
R30
50
N e )
- A -
\
P 150 ’{
3 mm, 10mm
1 1g/mm°, Q 4,
. 3 ; 500% 500% 10 mm?®
3 : 30x 30x 40 mm®
MTS , Q 02mm/s
3
31
Q4 4
, , 0= (mTs
R am berg-O sgood el
_a & a|
€= £+ O(E[UO] (3
[0 ,E , M , , X
, 3/7 (3
In[e- ‘g] =M Ino+ In[‘éﬂ - M- Dinm (4)
o € E In(e 0/E) Inc ,
M 0 5 Ramberg-O sgood



441
1
Q4 Q4
(mm) Q5 10
@rs (M Pa) 6 401 6 064
E" (M Pa) 1517 8 | 1179 6
7= T experiment
7 ,
average cell size Ramberg-Osgood model
0.5mm
- — 1.0mm °
(]
& = °
o e}
o
3 = %
-] o Qo
. " o
4 g o
5 3 o
H 2 %
2 2 %
el o
kK k2 £
4 ]
o 712 3 4 s s 7 8 5w LA
Nominal Strain, < (%) Nominal Strain, « (%)
4 5 Ramberg-O sgood
80 o - 5 - - L
’ -~ >~
average cell size ! .’ L _ 7 . ._r"‘"
—--=25mm §1 L’ -~ Tl
. — - —2.0mm ¢ — 44 - - ~
L 80+ ~e-- {.5mm )‘,./ = S - /H(-“
2 — — 1.0mm "/ b3 /! < - o
c ——0.5mm . 3 R o
- 1/ @ 34 R
3 4, o Ve 4
£ 404 Yol = . H )
n P g K /'/ average cell size
2 ,.-.// 2 21 /' - - =25mm
@ >y @ Yy ~— - —2.0mm
o -l o :
a 204 A a . -+~= 1.5mm
g _._4:{5-".”’ 2 14 ‘.’ = = 1.0mm
O s;zr'_/ Q / —0.5mm
> ;
o T T T 0 T T T 1
[ 20 40 60 0 1 2 3
Nominal Strain, ¢ (%) Nominal Strain, = (%)
6 7 (e< 3%)
32
5 Q 4,
< 3% 6 7 6

mm

1 5nm
, Q 5mm

Q 2%.
50%

25



442 (2001 ) 16

8 , 1 5mm , Q5
mm 2 Onm . 9
(a) , (b) (o) , () : :
1000
800 -4
800
700 o
600
g 500 ——
‘b 400
300 -
200
100 |
0 T T T T 1
0.0 0.5 10 15 20 25
average celt size (mm)
8
GFH g
- =3 R ”‘TJ—""F;":I..:?& 1;.3. vq\w
9 s (@) 2%; (b) 20%; (c) 30%; (d) 40%; (e) 50%; (f) 60%; (g) 70%
33
ps= 2 7g/an°, Es= 70GPa, 0= 70M Pa
1 (2 Q4
; Gibson A shby
2 ( 1

(1) . :



, R amberg-O sgood , )
(2)
(3) : : : ,
(4) Gibon A shby ,

[1] GibonL J, AshbyM F Cellular Solids Structure and Properties [M ] Oxford, Perganon Press,
1997

[2] Prakash O, Sang H, Embury JD. Structure and propertiesof A I-SiC foan [J] M ater Sci Eng ,
1995, A 199: 195- 203

[3] SugimurayY, MeyerL, HeM Y, etal On themechanical performance of closed cell foans [J] Acta
M ater, 1997, 45. 5245- 5259

[4] RambergW, Osgood W R. Description of stressstrain curve by three parameters [J] NACA
Technical Note, 1943, 902: 13

Uniaxial M echanical Behavior of Alum inum Foam

WAN G Xi, YU Ji-lin

(L aboratory of M echanical Behavior and D esign of M aterials, U niversity of Science and Technology of China, A nhui 230026)

Abstract: The uniaxial tensile and compression behaviors of open-cell aluminum foam w ith
different void diameters are investigated and the deformation mechanisn of the foan is
revealed It is found that the mechanical behavior of the form not only depends on the
relative density of the material but also depends on the dianeter of voids Based on the
experimental results, the relationship betw een the macroscopic mechanical properties of the
material and its micro-structure is discussed It is shown that a Ranberg-O sgood type
constitutive model may be used to describe the stress-strain relation of the material under
uniaxial tension
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