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Fig. 1 Stress-strain curves of aluminum foam Fig. 2 A specimen of aluminum foam before and
under quasi-static compression after quasi-static compression
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Tab.1 Parameters of specimens and their initial impact velocities

Sample No. Diameter d /mm Length L, /mm Relative density p  Initial impact velocity Vo /(m/s)
1 36. 22 100. 10 0.133 163. 4
2 36. 20 99. 94 0.126 175.7
3 36. 22 99. 98 0.130 171.9
4 36. 22 100. 08 0.126 182.7
5 36. 20 99.92 0.123 195.6
6 36.18 99. 94 0.126 172.1
7 36. 74 100. 38 0.170 142.2
8 36. 68 100. 26 0.171 162.7
9 36. 20 99. 84 0.173 163. 4
10 36. 20 99. 82 0.173 186. 8
11 36. 21 99. 86 0. 169 195.2
12 36. 38 99.72 0. 207 148.5
13 36.70 99. 96 0. 210 162.7
14 36. 60 99. 88 0. 208 168. 4
15 36. 38 99. 86 0.207 178.0

16 36. 24 100. 00 0. 205 183. 4




854 S ) R (2018 4F) 55 33 %4

A S A Taylor-Hopkinson H % 1 gy b AT 00 B 960 PR 65 ol S 102 g o ) i 48 5 R 48
O SR dy 1 i AR TR Iy SRR T AR S I B BAGORE S BER AT H 1 TR 0 A T e A il 2.l A R
TR BRI ) T B2 G 2w R I ) O R AT U LLBRSE hAB R R 28t T IR R B R BB LT
S5 T ST A I BELBT  AEAT 0 PR B T 20 W #0780 30 40 Y D B2 M AR /) o P P SO QR W PR 2

X4 R AR R Y

1= 160ps t=200us

t=360ps 1= 400ps 1= 440ps

4 PFTERIAG vl B 163m/s T B9 FE L0
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Fig. 7 The time history curves of impact velocity and the fitting results

F SR P B bR S8 D-R-PH 87T LS 21 w5 P 5 5 N7 g BE 18] B 742 £k il £, 2
Pl 8, 55 5230 I A f 300 50 ) B AR — B0, i g BT 1 R 0 G B ORES RO O R T AT R A ok T LR
LI 3 IV 7 it 2 Hhy TR B R 7 O AN RE RIS Y i 2 e A — B0, (ELR %R B X T A TR B AR G 4 R
P18 TR 0 X5 BE AR e 3t W 5 7 7 ) WA (L A1 0 7 F) S AR A



%6 BN . PV ER B 3 A AR 2 B SR AT 5 857

#2 DRPHEMBHE S
Tab. 2 The fitting parameters of D-R-PH model

Sample No. Relative density p b /(m/s) ¢ /(m/s) o /MPa D /MPa

1 0.133 97.59 59. 94 3.42 1. 29
2 0.126 101. 71 56. 60 3.52 1. 09
3 0.130 101. 13 46. 83 3.59 0.77
4 0.126 107.62 48. 80 3.94 0. 81
5 0.123 98.62 52.63 3.23 0.92
6 0.126 106. 79 38. 34 3. 88 0.50
7 0.170 119. 91 63.311 6. 60 1. 84
8 0.171 121. 27 56. 43 6.79 1. 47
9 0.173 127. 47 74.46 7.59 2.59
10 0.173 118. 60 71.08 6.57 2.36
11 0.169 116. 38 80. 00 6.18 2.92
12 0. 207 126. 19 79.81 8.90 3.56
13 0. 210 120. 70 80. 45 8. 26 3. 67
14 0. 208 132. 23 81.39 9.82 3.72
15 0. 207 120. 46 89.93 8.11 4.52
16 0. 205 132. 11 75.68 9. 66 3.17
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Tab. 3 The fitting parameters of R-PH model

Sample No. Relative density p & /MPa C /MPa
1 0. 141 3.00 1.42
2 0.175 4. 80 1. 90
3 0.204 6.22 2.68
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Experimental investigation on dynamic material

parameters of closed-cell aluminium foam

HUANG Su-nan',DING Yuan-yuan', WANG Shi-long', HE Si-yuan®?,ZHENG Zhi-jun', YU Ji-lin'
(1. CAS Key Laboratory of Mechanical Behavior and Design of Materials, Department of Modern Mechanics, University of Science and

Technology of China, Hefei 230026, China; 2. State Key Laboratory of Bioelectronics, Southeast University, Nanjing 210096, China)

Abstract: Foam metal exhibits deformation localization under high speed impact. There may be some
problems in dynamic experimental measurement of foam metal by using traditional split Hopkinson
pressure bar (SHPB). Based on dynamic rigid-plastic hardening (DR-PH) model, Taylor-Hopkinson
impact experiment for closed-cell aluminum foam with different relative densities was carried out.
Combining with high speed photography and digital image correlation (DIC) technique, the time-
history curve of impact speed is obtained and presented in this paper. By applying shock wave theory,
an implicit function fitting method of impact speed and impact time is proposed, and two dynamic
material parameters, including dynamic initial crushing stress and the strain hardening parameter, are
determined. The validity of this analysis method was verified by the stress time-history curve at the
impact end of specimen. The sensitivity of dynamic material parameters to relative density was
analyzed. It is found that the dynamic initial crushing stress and strain hardening parameter have an
approximate power function relationship with relative density. Experimental results show that the
stress-strain behavior of aluminum foam presents apparent impact rate sensitivity.

Keywords: Aluminum foam; Taylor impact; high-speed camera; implicit function fitting; relative den-

sity



