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Fig. 1 Density distribution of specimens processed from the the raw materials
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Fig. 2 Stress-strain curves of specimens processed from the the raw materials
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Fig. 4 Stress measurement of specimen ends

KEN
d,
dik
P ady g BT RO A Y RERE AR K b 2 P AT TR A 0 i R B L R T Y T R

WG A e R m] DA 44 9 e 4 1 ) WS REFE B A 2 R 2 W ak B B AR, SR
B, F K 800 mm, AT AR 37 mm, AEK AR HT37 mm X0, 2 mm,
2.2 EHEMBET RGN AHEME

R — 248 7 7 30 B 1 7 98 1 5 DA A A T i T A SR AT 5 A 1D I 28 AR P AR — B
I T J5 303K J5 o 18T il A7 5 32 S A 42 sk T ) o 9 AT i T 9 0 g 5 IRE R R [R] 25 . GL Ravichandran

A0 R 2T SRR RE T R BT 1 B R I AT I R (o M R 1 H A1 LR () = | 20 02)

o, to,

2 1 0 T P 1S FT w00 SRR S i T A T

— BT F Y R()<<0. 05 B, Al AR R Sy ik B34 5) . RISV A T AR CBRIE LRV = Rl
=8| A et VA B AR DA (O 1 IS S R B = A A B s R T R S M LN 2 B QULE 31 7% 52 NN
A A SIZ AR IR Jk ofolin 28, vk 20 1o g 3550 BT R I B T

W N SR8 R s i 2 A T i TR %) 0L T AR AR s s AT O A SR 3B 1 X 1 R s ) 3
)RR R . AN 5 () BT s AR 1 THE SR R 20 150 ps X IR 15 mm BRI AR L B P
F R BYBHRIZ) 150 ps, SR 5Ca) i A X, WE 5Cd) B 7600 46 7 F7 S 48 i ok 72 v, W ) R 34 ) B
R(OIERT 0.05, 8] E giff,R()<C0. 05, AT AL T R Sy ¥ 5 E fiE &K 5(a) 1 A B X435t
2. WE 5 Fin s ASHIE M- 5 B 2 200 ps, % R R R 1 389 5 M 300 i B B BRI 5(a) h B IX,

2 1 JEE R G T 3 A A s RO B SN 345 . AR 32 mm i CILIEL 5(b)) s A S
WK BE (2 400 ps) AN R FR AR ICIE SEIN J3 5], W XHE 50 mm Y 1F CULIEL 5Ce)) , B 1 AR ¥ 51 #
T (LA 5(d) .

TSR A 09 1 ) — ELAL TR B RS U T 12 5 I8 3 AN CHBE 1A 2 ) AR 28 82000 ik # A RE 8 K

F= U (3) with quartz piece

20 %iﬁ




396 DS 1 5 et i %328

(a) @32 mm X 15 mm, p=301 mg/cm?, v=16.4 m/s (b) @32 mm X 32 mm, p=389 mg/cm’, v=11.9 m/s
12 L= Incident; wave(narrow 10 tlmes) 10k —s=—Incident wave(narrow 10 times)
—e— Front surface of specimen —e—Front surface of specimen

0 Back sutface of specimen ' N —+—Back surface of specimen
8 ok
® 4 s I
2t 21
| 0 4
0 A B
= L I Ll 1 S -2 PR TS TS TR U TR SRS S
%).8 09 10 11 12 13 14 15 08 09 10 11 12 13 14 15
t/ms t/ms
(c) @32 mm X 50 mm, p=318 mg/cm?, v=11.9 m/s (d) Stress uniformity degree
ok ™ Incident wave(narrow 10 times) —s h=15mm
—e— Front surface of specimen e h=32 mm
—A i
sl Back surface of specimen 4 h=50mm
<
|R(t)<0.05
Nory |
Vil "‘\l—’l-\,l\\\ t
\Y\
- A 4
08 09 10 11 12 13 14 15 1.4 1.5

t/ms

&5 AN [R)JEE R 1 g ) 35 50
Fig. 5 Stress uniformity in specimens with different sizes
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Mechanical properties of foam aluminum with different sizes”

WANG Peng-fei, HU Shi-sheng
(CAS Key Laboratory of Mechanical Behavior and Design of Materials ,
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Hefei 230027, Anhui, China)

Abstract: The density uniformity and the corresponding size effect were analyzed for two different
foam aluminum materials. Analyzed results show that the more non-uniform the density distribution
of the foam aluminum, the more significant the size effect. But if the density distribution interval is
smaller and in line with normal distribution, the size effect is weaker. Based on the assumption of the
stress uniformity in the split Hopkinson pressure bar tests, the quartz pieces were used to measure the
time required by the stress uniformity process at the two ends of the specimens. It is found that the
larger the axial size of the foam specimen, the more evident the influence of the inertial effect. And
the right axial sizes were chosen to decouple the inertial effect of the specimen (wave effect) from the
strain rate effect. The experimental results display that the foam materials have obvious strain rate
effects.

Key words: solid mechanics; size effect; Hopkinson bar; foam aluminum; density uniformity; stress

uniformity; strain rate
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