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Fig. 2 System of measurement Fig. 3 Diagram of samples on gas gun

SR I 22 20 B AR 2 S A A VAR 4R EE T (SFRO) R BE + 5 iR A k. A
ORI TR i AFE R A 55 AR B BRI AR, B2 60 mm CRFHLE BHRI M BHLRE 19 4~5 £5) . A
A 0K A B I AL R . TRER TR BE 5 B E G CF80, N AF 4k & i o 2 00 AR B 38, 16 T 4 1L
W22 BAN LT 4T 0 5 U1 SOE AN EF 4 KO8 30 mm, K40 H R 50, W0 TR 87 AR AE KAk R i T 52 56 =
Ak, M T FI R I36. 5 mm, iy AFT 5% AT 0 D60 mm , By DLSE S H A RT3 TE R A ol A7 7 A
TET P 2o 90 B

S F L 7.3 m/s R T A Z EATMAA IR AR S .S S QLB DRI -

HE T A AR A AR+,

a0 oA GRS TR EE 1,

AN AL IR L 4R IR EE 1+



1 KA G 2 20 )2 A0 TR IO 3 A% A3 R A 5 e 4 A 61

3 IHEER

BB 1 AU [ 4 B4 22 J2 A SR AR G el 1 8 L e A 10 7 9l i 2 R A S A A AR
FERRPE . AR SR SRR B S A TSR S RN 4 B R CRALUBE D mm) o TH3RCR T 2D il 0] R
TR A BROC R LA DYNA BEAT RN 5 %l 1 32 B (L5 SE 3 A TR, O 7.3 m/s.

25 20

20 720
300 175 600 l
$36.5 $60
x \ \ [
y J 2 Projectile P, Incidentbar R B Transmitter bar

B4 R RS R B A

Fig. 4 Schematic of simulation model
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Table 1 Material parameters used in simulations

Material o/(g/cm®) E/(GPa) v o,/ (MPa) E./(GPa)
Steel 7. 80 210. 00 0. 30 - -
Granite 2. 60 55.00 0.27 117.0 —
SFRC 2. 50 40. 00 0.29 80.0 -
Foamed aluminum 0. 80 3.00 0.21 15.0 1.0
Foamed concrete 0.72 0. 27 0.18 6.0 0.2
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Fig. 5 Comparison between experimental and computational curves of different multi-layer media
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Fig. 6 Stress profile of projectile from calculation
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Analysis on the Influence of Multi-Layered Media

on Stress Wave Propagation
DONG Yong-Xiang' , HUANG Chen-Guang” ,DUAN Zhu-Ping'
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Institute o f Mechanics ,CAS,Beijing 100080 ,China;
2. Institute o f Mechanics ,CAS,Beijing 100080,China)

Abstract ; The influence of multi-layered media on stress wave propagation characteristics has been ana-
lysed by the low velocity impact experiments and the corresponding numerical simulation. It shows
that the wave amplitude and the actuation time are both affected by foamed materials in the layered
media, and the energy absorption of multi-layered media with the foamed materials is obvious. As a
result,the energy and momentum of different layer are changed when stress wave propagates in the
layered media. Comparing the media including foamed aluminium with the media including foamed
concrete,it has been shown that foamed concrete can lead to the lower wave amplitude, but foamed a-
luminium can absorb the more energy than that of foamed concrete under the condition of low velocity
impacts.

Key words: propagation of stress wave;numerical simulation; multi-layered media;foamed material



